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IPOX THE liWEH'rEBIUTE ANIMALS
OF VINEYARD SOUND AND THE ADJACENT
WATERS, WITH AN ACCOUNT OF THE PHYSICAL
CHARACTERS OE THE REGION.

VIII.-KKI'ORT

By

xV.— HAIUTS

a. E. VKHiai-i,.

AND DlSTlilBUTIOX OF TUE INYEKTEBKxVTE
ANIMALS.
I.

General remarks.

Tbf iuvestigatiou of the iavertebrate life of these waters, undertaken
Uuited States Commissioner of Fish and Fisheries, was aetively carried forward daring the entire summer of 1871,
and the very extensive collections then made have been studied by Mr.
S. I. Smitli, ]\Ir. O. Harg-er, and myself, as thoroughly as possible during the time that has been at our disposal. The work upon the collections is by no means complete, but is sufficiently advanced to serve the
at the request of the

immediate purposes of the Fish Commission.
To Mr. Smith I am indebted for the identification of all the Crustacea
referred to in this report and the accompanying lists, except the Isopods^ which have been determined mostly b}' Mr. Ilarger, to whom mj^
thanks are also due for several excellent drawings of those animals.
To Professor A. Hyatt I am indebted for the identification of some of the
Bryozoa, and for most of the figures of that class. I am also under
obligations to Dr. A. S. Packard, Dr. G. H. Horn, and Dr. H. A. Hagen, who have identified the insects inhabiting salt water.
According to the plans adopted these explorations had in view several distinct purposes, all more or less connected with the investigation
of the fisheries. The special subjects attended to by this section of the
Fish Commission party were chiefly the following
:

The exploration of the shores and shallow water for the purpose
of making collections of all the marine animals and algaj living between
tides, on every different kind of shore, including the numerous bnrrowingAvorms and Crustacea, and to ascertain as much as possible concerning
1st.

abundance, stations,

their habits, relative

«5tc.

The extension of similar observations by means of the dredge,
trawl, tangles, and other instruments, into all depths down to the deep,
est waters which were accessible to us, and to make a systematic survey, as complete as possible, of ;dl the smnller bays and hiirl)ors within
1 V
2d.

"
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our reach, both to obtain complete collectious of the animals and plants
to ascertain the precise character of the bottom, special attention
being paid to the localities known to be the feeding grounds of valuable

and

fishes,

and

to those animals

The depth
and bottom, was
3d.

upon which they are known

to feed.

of the water and its temperature, both at the surface

to be observed and recorded in as many localities as
and especially where dredging was to be done, and lists of the
animals and plants from special localities or depths were to be prepared,
so as to show the influence of temperature and other physical features
upon animal and vegetable life. Slany valuable observations of this
kind were made.
4th. The life of the surface waters was to be investigated by means
of hand-nets and towingnets, on every possible occasion, and at all
hours. Towingnets of diflerent sizes, made of strong embroiderjcanvas, and attached to stout brass rings, were used with excellent results, but very many interesting things were obtained by hand-nets skilThe surface collections are of great interest in themselves,
fully used.
and of special importance practically, as they show the nature of the

possible,

food of those fishes that feed at or near the surface.
;jth. The collectious obtained were to be preserved by the best meth-

ods 1st, for the purpose of making a more thorough study of them
than could usually be done at the time, and for the purpose of insuring
accuracy in their identification and fullness in the special lists for the
and 2d, in order to supply the Smithsonian Institution,
final reports
Yale College museum, and a number of other public museums, both
American and foreign, with sets of the specimens collected. For this
last purpose large quantities of duplicates were collected and preserved,
and will be distributed at an early day.
Gth. Those species of animals which cannot be preserved in good
condition for study were to be examined with care and minutely described while living. The colors and appearance of the soft parts of
other species were to be described in the same way, and also the eggs
:

;

and young of

all

kinds.

was regarded as

of great importance to secure accurate
drawings of the living animals, and especially of such as greatly change
their form and appearance when preserved, such as worms, naked mollusks, ascidians, polyps, &c. Unfortunately the available funds were
not sufficient to enable us to employ a special artist for this purpose
during the summer, but this deficiency has been partially remedied by
the figures subsequently drawn by Mr. J. H. Emertou, Mr. S. I. Smith,
Mr. O. Harger, and the writer.
8th. In all these investigations the relations existing between the
fishes and the lower animals which serve as food for them were to be
constantly borne in mind, and all information bearing directly upon this
subject that could be obtained was to be recorded. To this end large
numbers of stomachs from fishes newly caught were examined, and
7th. It

[297]
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lists of tlio species found in tlieni were made.
Most ol" those thus ascertained to be their ordinary food were traced to their natural haunts
from whence the fishes obtain them.

9th.

The

collected

parasites of tishes, both external and internal, were to be
for future study.

and preserved

A large collection of

such parasites was made, but the internal parawhich are very numerous, have not yet been studied. The internal parasites were collected chiefly bpDr. Edward Palmer.
The mai) accompanying the present report serves to show the localities explored, and the extent of the labor in dredging and sounding.
The operations during the first six weeks were under the charge of Mr.
S. I. Smith, who remained until July 25.
He was assisted by Dr. W.
G. Farlowi, who also investigated the algie. Professor J. E. Todd, of
Tabor, Iowa, then took charge of the work for three weeks, until I was
able to join the party, on the 10th of August. During the renminder
of the season, until Se[)tember 20, the operations were under my immediate superintendence but Professor A. Hyatt, of Boston; Dr. A. S.
Packard, of Salem; Dr. Farlow, of Cambridge; and Professor D.C. Eaton,
of New Uaven, gave very important aid in carrying out our investigations, and our thanks are due to all of these gentlemen for their assistSeveral other naturalists were present, from time to time, and
ance.
sites,

;

cooperated with our party in various ways.

The dredging operations in the shallow waters of Vineyard Sound
and Buzzard's Bay were carried on at first by means of a sail-boat, but
during the greater part of the time by means of a st<\im-lannch. The
dredgiugs outside of these waters, and off Martha's Vineyard, were all
done by means of ii United States rev^enue-cutter, the steamer Moccasin, under command of Cai)tain J. G. B.iker.
Oar thanks are due to
the officers of the JMoccasin, wiio were very courteous, and gave us all
the facilities within their power for carrying out our investigations successfully-.
Without this important assistance we should have remained
in comi)lete ignorance of the temperature and i)eculiar fauna of the
deeper waters oil" this shore, for the localities were too distant to be
reached by means of the steam-launch or sail-boats.
Tlie examination of the bottom was done by means of dredges of
various sizes, constructed much like those in general use for this purpose; by "rake-dredges'' of novel co istruction, cousistiug of a heavy
A-shaped iron frame, to the arms of which bars of iron arnied with
long, thin, and sharp teeth, arranged like those of a rake, are bolted,

back to back a rectangular frame of round iron, supporting a deep
and tine dredge-net, follows just behind the rake to receive and retain
the animals raked from the soft mud or sand by the rake; a trawl-net
with a beam about fourteen feet long, made of stout, iron gas-pipe, and
having a net, fine toward the end, about forty feet deep, and provided
with numeious pockets; "tangles," consisting of an A-sha[)ed iron
frame, to which frayed-out hemp-ropes are attached. The best form
;

4
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chains of aalvauized iron attached to the frame bycue end, so as to drag over the bottom, and the pieces of frayed-oat
rope are attached along the sides of the chains.
The ordinary dredges can be used on all kinds of bottom, except
where there are rough rocks aiul ledges, but they generally merely
lias several small

scrape the surface or sink into the bottom but slightly. The rakedredges are used only on bottoms of soft mud or sand, and are intended
to catch burrowing animals of all kinds, which are always numerous on
such bottoms. The trawl is adapted for the capture of bottom-fishes,
as well as for crabs, lobsters, large shells, and all other animals of considerable size, which creep over or rest upon the bottom. It cannot be
used where the bottom is rocky or rough, and does not usually capture

animals of small size, or those that burrow. It is,, however, a
very important instrument when used in connection with the ordinary
dredge, for it will capture those species which are too active to be

many

caught by the dredge, and much greater quantities of the larger speThe " tangles " are
cies than can be obtained by the dredge alone.
particularly useful on rough, rocky, or ledgy bottoms, where the dredge
and trawl cannot be used, but they cannot be depended upon for obtaining all the small species, especially of shells and worms. They
cai^ture mainly those kinds of animals which have rough or spiny surfaces, such as star-fishes, sea-urchins, corals, bryozoa, rough crabs, &c.,
and those kinds which are disposed to cling to foreign objects, such as
many of the small Crustacea, which are often taken in countless numbers
by this means. Star-fishes and sea-urchins are especially adapted to be
caught by this instrument, and are often brought up in great quantiThe tangles can be used on all kinds of bottoms, wherever there
ties.
are any of those kinds of animals which they are adapted to capture.
The localities where dredgings were made by these various instru-

ments were located on Coast Survey charts as accurately as possible,
and were sufficiently numerous to give a pretty satisfactory knowledge
of the nature of the bottom and its inhabitants throughout the region
explored. The total number of casts of the dredges nuide during the
three months devoted to this work was about 400. A large part of
these, including all the more important ones, have been located on the
map accompanying this report. The more important points where the
temperature of the water was observed have also been indicated on
the map and the temperatures given, the figures above two parallel lines
indicating the surface temperature, those heloic such lines indicating

—

the bottom temperature thus: ff
In xirosecuting our explorations we soon found that there are, in the
.

waters of this region, three quite distinct assemblages of animal life,
which are dependent upon and limited by definite physical conditions of
the waters which they inhabit. The first of these includes all those kinds
which inhabit the bottom and shores of Vineyard Sound, Buzzard's

Bay, and the other similar bodies of shallow water along this coast from

['2">l)]
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Cape Cod westwiud and soutliward. These shallow waters consist of
nearly pare sea-water, which has a relatively high temperature, especially in snninier, for it is warmed up both by the direct heat of the sun,
acting on the shallow waters spread over broad surfaces of sand, and by
water coming directly from the Gulf Stream, and bringing not only its

The temperature at the
Owing to this influence
of the Gulf Stream these waters never become very cold in winter, for
some of the small, shallow harbors never freeze over. The greater part
of the animals inhabiting these bays and sounds are southern forms.
The second assemblage is a very jieculiar one, which inhabits the
estuaries, ponds, lagoons, harbors, and other similar places, where the
water is shallow and more or less brackish, and very warm in summer,,
but cold in the winter. The third group inhabits the shores of the

heat, but also its peculiar pelagic animals.

surface in

August was GG^

to 72^ Fahrenheit.

outer islands and headlands and the bottoms in moderately deep water,
outside of the bays and sounds. These outer waters are comparatively
cold, even in summer, and are no doubt derived from an ottshoot of the
arctic current, which drifts southward along our shores in deep water
and always has a tenden(;y to crowd against and up its submarine
In August,
slopes, in which it is also aided in many cases by the tides.
the temperature of the surface was 02^ to (j^°, of the bottom 57° to 62°
Fahrenheit. The animals inhabiting these cold waters are mostly
northern in character and much like those of the coast of Maine and
Bay of Fuudy. The surface waters in the bays and sounds, although
usually somewhat warmer in summer than those outside, differ less in
temperature thau the bottom waters. Consequently we find less difference in the surface animals. We have therefore found it most convenient to group all the surface animals together, as a special division of
those inhabiting the bays and sounds. In each of the groups or assem-

blages

we

find that certain

kinds are restricted to particular

localities,

depending upon the character of the bottom or shore. Thus there will
be species, or even large groups of species, which inhabit only rocky
shores; others which inhabit only sandy shores; others which dwell in
the muddy places and still others that prefer the clean gravelly bottoms
where the water is several fathoms deep, &c.
I have found it desirable, therefore, in describing the character of the
marine life of this region, to group the animals according to the localities which they inhabit, adopting the three prinmry divisions given
;

above, but, for greater convenience of reference, placing all the parasitic
species together in one group. The subdivisions of these groups will
be given under each, in the succeeding pages.

The primary grou[>s will stand as follows:
1. The fauna of the bays and sounds.
2. The fauna of the estuaries and other brai;kish waters.
.3.
The fauna of the cold waters of the ocean shores and outer banks
and channels.

—
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In tlescribiug the auimals belonging in these different divisions and
it has not been found desirable to mention, in this part ot
the report, all the species found in each, but only those that appear to
be the most abundant and important, and especially those that are
known to serve as the food of fishes. But in the general systematic list,
subdivisions

which accompanies

this report, all the species of the region, so far as

determined, will be enumerated.
II.

The fauna of the bays and sounds.

In Buzzard's Bay, Vineyard Sound, Kantucket Sound, and Muskeget
Channel, (see map,) the water is shallow, being generally less than 8
fathoms deep, and rarely exceeding 14 fathoms, even in the deepest
It will be seen by reference to the map, on which soundings have
spots.
been given and contour lines drawn, representing the zones having
depths below 3, 10, 11, and 20 fathoms, respectively, that the greater
part of Buzzard's Bay is less than 10 fathoms deep, and that the 3-fathom
curve is nearly parallel with the shorelines, and the same is true of the
C-fathom line, which has not been drawn. The 10-fathom curve is very
irregular and only extends a short distance within the mouth of the bay
but an irregular area, in which the water exceeds 10 fathoms in depth,
the central part over a limited area being about 15 fathoms, is situated to the west of Penikese, Nashawena, and Cuttyhunk Islands;
The llfathom curve is
this is inclosed on all sides by shallower water.
;

and does not enter the bay
showing only a very slight curvature in that direction yet it
extends.far up Narragansett Bay, and to a considerable distance within
the mouth of Vineyard Sound, but, lilie the 10-fathom line, does not
enter Muskeget Channel or Nantucket Sound at any point, and shows
scarcely any curvature toward those waters, which are very shallow
throughout their whole extent, and much obstructed by banks ^nd
broad shoals of moving sands. The 20-fathom line at nearly all points is
situated far off shore, and does not conform at all to the outline of the
There is, however, an area of water exceeding this depth off
coast.
Newport, in the mouth of Narragansett Baj'.
Vineyard Sound is deeper and much more varied in its depth and in the
character of its bottom than Buzzard's Bay or Nantucket Sound, and
therefore its fauna is richer in species and the facilities for collecting are
much greater. In Vineyard Sound the 3 fathom curve follows the outlines of the shore very closely, and the same is true of the 0-fathom curve,
which has not been represented on the map. The 10-fathom line when
it enters the mouth of the sound incloses the greater part of its width and
is approximately parallel with its shores, but after it passes the narrowest
part of the sound, between the northern end of Martha's Vineyard and
Wood's Hole, it rapidly narrows and is finally interrupted by shallows and
sandbars after passing Holmes's Hole, but there are beyond this several isolated areas of water exceeding this depth and having their long
situated from four to eight miles farther off
at

all,

;
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axosiu'aily parallel with tht'cciitial axi.s of the chaiiiicl, oirathcr paralhl
One of these areas, south of
Avith the direction of the tidal currents.

15 fathoms deep, but of no great size.
by banks and rid.i;es of sand,
surrounded
are
depressions
deeper
These
some of which rise nearly to the surface and form dangerous shoals the
shoals, like the deep channels, have their longer axes -parallel with the
Osterville, ^Massachusetts, is

;

prevailing tidal currents, but as they are mostly composed of loose
moving sands, they are liable to be altered in form and ])osition by
severe storms.

These moving sands are generally very barren of life, and form true
submarine deserts. Included within and nearly inclosed by the 10fathoui line, there is, between Martha's Vineyard and i^aushon Island, a
large area of shallower water, which is connected with the shallow
water of the shore at the northern end of INFartha's Mneyard, off the
"West Ciiop,'' near Holmes's Hole. In some places this shallow rises
nearly to the surface and forms the " middle ground,'' and other shoals
parallel with the current that sets through the channels on either side,
and couse(piently nearly parallel with the shore of Martha's Vineyard.
It is evident that this rather extensive bank is due to the action of the
tidal current which sweeps around West Chop toward the mouth of
the sound, following the direction of the deeper channels, the projecting
point at West Chop furnishing a lee in which the movement of the

water is retarded and the sediment deposited; but this action is modified by the tidal current which enters the mouth of the sound and flows
in the oi)posite direction, for although this current is somewhat less
rapid, its duration is longer, especially that branch of it which flows
between the Middle Ground Shoal and Martha's Vineyard, for this flows
eastward seven hours and twenty-six minutes, while the opposite current flows westward for only four hours and thirt^'-four minutes the
eftect of the current flowing eastward w^ould, therefore, be to keep this
channel from filling up by the sediments carried along by the westward
currents. The same eflect would be produced in the maiu channel, outside of this shoal, although the difference in the duration of the flow
in the two directions is there less, the eastward flow lasting six hours
and fifteen minutes, while the westward tide lasts five hours and forty;

five

minutes.

Similar causes determine, without doubt, the position of

all

the other

shoals and banks of sand in this region, as well as the existence of the

between them, but in many cases the direction of
the wind-waves produced by the more violent storms must betaken into
account. The llfathom line extends into the mouth of the sound, as
far as a point opposite Nashawena Island; and beyond this there are
isolated deep areas

several isolated areas which are of this depth

the most extensive of
opposite the southern half of Xaushon Island and in a line with
the main channel at the nu)uth of the souud. Since the tides are greater
in Buzzard's r>;iy than in Vineyard Sound, and neither the times of low
these

is

;
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water and high

^Yate^,

nor the rehitive duration of the ebb and

[W2J

tio\y

are

coincident, very powerful currents set through the passages, between

the Elizabeth Islands, connecting these two bodies of water. This is
most noticeable in the case of Wood's Hole, because there the channel
These channels
is narrow and shallow, and much obstructed by rocks.
are, therefore, excellent collecting grounds for obtaining such animals
as prefer rocky bottoms and rapidly flowing waters.

The shores of Vineyard Sound and Buzzard's Bay are quite diversified
and present nearl^^ all kind of stations usually found in correspondinglatitudes elsewhere, except that ledges of solid rock are of rare occur-

numerous prominent points where the shore conrocks or boulders, which have been left bj' the denudation of deposits of glacial drift, forming the cliffs along the shores.
Sandy beaches are frequent, and gravelly and stony ones occasionally

rence, but there are
sists of large

Muddy shores are less common and usually of no great extent.
In Buzzard's Bay the bottom is generally muddy, except in very
shallow water about some of the islands, where patches of rocky bottom occur, and opjiosite some of the sandy beaches where it is sandy
over considerable areas. Tracts of harder bottom, of mud or sand,
overgrown with algtc, occasionally occur. In Vineyard Sound the bottom is more varied. It is sandy over large districts, especially where
the shoals occur, and in such places there are but few living animals,
though the sand is often filled with dead and broken shells, but in
other localities the sand is more compact and is inhabited by a peculiar
Other extensive areas have a bottom of gravel and
set of animals.
small stones and broken shells on such bottoms animal life is abundant, and the entire bottom seems to be covered in some places by several kinds of compound ascidians, which form large masses of various
shapes, often as large as a man's head. In still other places, chiefly off"
rocky points and in the channels between the islands, rocky bottoms
occur, but they are usually of small extent. Muddy bottoms are only
occasionally met with. They occur in most of the deep areas which are
isolated, and sometimes in the deep channels, but are more common in
sheltered harbors and coves.
In Xantucket Sound and Muskeget Channel the bottom is almost
everywhere composed of sand, and the same is true of an extensive
area to the east and northeast of Xantucket Island, where shoals of
moving sand are numerous and often of large size, but in the partially
sheltered area on the north side of Nantucket, there is more or less mud
mixed with the sand.
For greater convenience the following subdivisions have been adopted
in describing the animals of the bays and sounds:
1. Bocky shores, between high-water and low-water marks.
occur.

5

2.

Sandy and gravelly

li.

]\[uddy shores and

•1.

Piles of wharves, buoys, &c.

shores.

flats.

;
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5.

{)

Eocky bottoms below low-wator m;nk.

C.

Stony, gravelly, and slu'Uy bottoms.

7.

Sandy bottoms.

8.

Muddy bottoms.

0. Fi'oe-swiminin;>'

and surface animals,

10. Parasitic animals.

It must,

however, be constantly borne in mind

tliat

very few kinds

of animals are strictly confined to any one of these subdivisions, and

that the majority are found in two, three, or more of them, and often in

equal abuudauce in several, though each species generally ^re/ers one
In other cases the habits vary at different

particular kind of locality.

seasons of the year, or at different hours of the day aud night, and
such, species may be found in different situations according to the times

when they

The more common ami

are sought.

characteristic species

however, pretty constant in their habits and may be easily found
in their respective stations at almost any time.
Since those animals that inhabit the shores, betweeii tides, are most
frequently seen and can be most easily" obtained and studied by those
are,

^vho are not professional naturalists, I have entered into

more

details

concerning their habits and appearances than in the case of those
obtained only by dredging. Such species as have not been previously

named and
sj'stematic

described in other works will be more fully described in the
follow this report, and references will there be given

list, to

to descriptions of the others.
11.

—

A?;iMALS INHABITING

1.

THE EOCKY SHORES OF THE BAYS AND
SOUNDS.

The

and colNobska Point, just east of Wood's Hole Parker's Point,
between Great Harbor and Little Harbor, near Wood's Hole the neck
of land north of Wood's Hole Channel several localities on Xaushon
and the adjacent islands and numerous localities on theshores of Long
Island Sound, as at Savin Eock and Light-House Point, near New
Haven Stony Creek Thimble Islands, &c.
principal localities where these animals were studied

lected are at

;

;

;

;

;

In

all

;

these i^laces the rocks, in a zone extending from near low-

water mark of ordinary tides to near half tide, are generally covered
with an abumlance of " rock-weeds," [Fitcnfi nodosus and F. j'esicuJosus,)
which hang in great olive-brown clusters from the sides of the rocks
or lie flat upon their surfaces when left by the tide, but are floated up

by means of

their

abundant

when the tide rises. INIingled
among which the green " sea-cabbage "

air-vessels

with these are several other algie,

[Ulva latissima) is one of the most abundant. Below this zone of
Fucvs there is a narrow zone which is only exposed during spring-tides
in this the Ulva and many other more delicate green and red algaj
flourish.
Above the Fucus-zone there is another zone of considerable
width which is covered for a short time by every tide and still higher
;
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iiiiotlier

but

is

zone wbicb

is
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washed by the waves and spray,
by unusually liigli tides. As the

ordinarily only

in part occasionally covered

tides do not rise very high in this region these zones are all

much

nar-

marked than on the coast further north, and
especially on the coast of Maine and in the Bay of Fundy, but yet they
cau always be easily recognized and distinguished by their peculiar forms
of animal and vegetable life. Pools of sea-water left by the tide frequently occur in each of these zones, among the rocks, and afford
excellent opportunities for studying and collecting the animals.
The animals of rocky shores are to be sought for in a, variety of waysrower and

less distinctly

A

few occur quite exposed, clinging to the rocks or weeds, in defiance of
the surf. These are chieily univalve shells, barnacles, and such animals
as grow like plants, firmlj^ attached to solid objects, among these are

A

much larger number seek shelthe bryozoa, hj'droids, and sponges.
ter under the rocks, or on their lower sides, or in crevices and cavities
between them

;

these

must be sought by turning over the rocks and

ploring the crevices concealed by the Fucus, &c.

conceal themselves

still

ex-

Many

other species
more effectually by burrowing in the mud,

and sand beneath and between the rocks these are often
uncovered in turning over the rocks, but must also be sought for
by digging with a spade, stout trowel, or some other tool, in the
The number of curious
dirt exposed when the rocks are removed.
species of annelids, holothurians, bivalve-shells, actinicie, «S:c., which
gravel,

;

'

can be unearthed in this way

always very surprising to the inexpeStill other kinds can be found by
carefully examining the jiools and discovering the smaller animals by
their motions, or by the shadows that they cast when the sun shines,
or by noticing their burrows, or, if time will not admit of a more careful examination, by sweeping a fine hand-net through the weeds along
the edges. Many small Crustacea, shells, etc., may also be found clinging to the corallines and other algpe growing in such pools, or even
among the algie lying upon the rocks, and especially among masses of
detached algte, thrown up by the waves.
In the uppermost zone the animals are of (;omparatively few kinds,
but these usually occur in great abundance. The most conspicuous is,
perhaps, the common " rock-barnacle" or " acorn-shell," Balanus halanoides, which adheres firmly to the rocks by its base and can resist
the most violent surf, even on the outer ocean shores. When left by
the tide these dull white conical shells are not calculated to attract
much attention, except on account of their vast numbers, for they
sometimes completely whiten the rocks for long distances along the
zone in which they flourish best, and even so crowd against each other
that they cannot assume their normal form, but become greatly elongated. But when the tide comes in, each one lifts up the double-door
which closes the aperture at the summit of the shell and puts out an
organ, bearing a cluster of gracefully curved and fringed arms, which
is

rienced in this kind of collecting.

[.iOf)]

it

LNVKKTF.niiATK ANIMAL.S

(juickly swecjjs lorwaid

with a

(JF

VIXEVAIll) iSOL'M),

j;ias])in.u-

luotiini

and

ETC.
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tlu'ii (|ui('kly

search of food, and this motion will he rt'i^-atcd with
great roiiularity lor a long tinie, unless the creature be distuibed, when

withdraws, as

if in

it instantly withdraws its net and closes its doors.
No one who will
take the trouble to examine this little animal, when in active o[»eration
in one of the tide-pools, can tail to adujiie its perfect adaptation to its
mode of life and the gracefulness of its motions. The movement

referred to serves not only to obtain food, which, in the form of micro-

always abundant

but also to supply
This creature is also well worthy
of mention here because it serves as food for the tautog, and i)robably
l\)r other lishes that can obtain it at high water.
Two species of small univalve shells {Littorina) are always to be found
in abundance clinging to the surface of the rocks, or among the seaweeds, or creeping about in the tide-pools. These are often found quite
up to high-water mark, but the fnll-grown ones are more common lower
scopic aninuds,

is

in the water,

fresh currents of water for respiration.

the "rock-weeds." One of these (Plate XXIV, fig. 138)
subglobular in form, the spire being depressed and the aperture wide.
This is the Litlorina pall lata. It varies much in (;olor the most com-

down among
is

;

mon

dark olive-brown, not unlike that of the Fncus, but orangecolored and pale yellow specimens are not uncommon, while others are
mottled or banded with yellow or orange and brown. The second species is more elongated and has a more elevated and somewhat pointed
spire.
This is Littorina rudis, and it has many varieties of form, color,
and sculpture; one of its varieties is represented on Plate XXIV, tig. 137.
Some specimens are smooth, others are covered with revolving lines or
furrows in color it is most frequently dull gray, olive-green, or brown,
but it is often prettily banded, checked, or mottled withj-ellowor orange,
or even black, and sometimes with whitish. This species is viviparous.
These shells are both vegetarians aud feed upon the alga? among which,
they live. Another allied shell, the Lacuna vlncta, (Plate XXIV, fig.
139,) is found clinging to the sea weeds at low- water mark aud sometimes in the tide-pools.
This is usually i^ale reddish or purplish
brown, or horn-colored, and most commonly is encircled by two or more
darker, chestnut-colored bands. This also feeds upon the algte. Associated with the last, two or three other kinds of small shells are generally found.
One of the most abundant of these is the Bittium nigrum,
(Plate XXIV, fig. 151,) which iSj^ as its name implies, generally black,
especially when young, but large specimens are often only dark brown
or even yellowish brown below it occurs in great abundance, clinging
to the sea-weeds aud eel-grass at aud below low-water mark, aud is also
to be found in the tide-pools aud on the under sides of rocks.
Associated
with the last, and resembling it in form and color as well as in habits,
another much less common species occurs, which is remarkable for hav
iug its whorls reversed, or coiled to the left, in the direction opposite to
that of most other shells. This is the Triforis ni()rocinctu.s, (Plate
color

is

;

;
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XXIV,

fig.

fathoms,

152.)

among

This species
alga^.

is

Another

[306]

more

still

at liome at the depth of a few
smaller and lighter colored species,

which often occurs abundantly in similar situations, both on algie
and under stones, is the Rissoa aciileiis, (Plate XXIV, fig. 141,) but this
generally seeks more sheltered situations. All these shells feed upon
the alga?. With them there can usually be found large numbers of sevThe most abundant one is a small but pretty
eral carnivorous species.
shell, having a smooth surface and quite variable iu color, though usually
reddish or purplish brown, and irregularly mottled or banded with yellowish or whitish, the light-colored spots often taking the form of cresThisisthe Asfym lunata,
cents, and varying much in size and number.
It lives among the alga^, aud also among
(Plate XXI, tig. 110.)
hydroids, and may be found in almost all kinds of localities, both above
and below low-water mark. It is usually abundant on the under sides
of rocks among hydroids, &c., and can nearly always be found iu
the tide-pools. Auothg? allied species of larger size, and much less
common, the Anacliis avara, (Plate XXI, fig. 109,) often occurs with it.
Clinging to the rocks, or sheltered in the crevices and on their under sura much larger,

roughly-sculptured shell can
the Urosalpinx cinerea, (Plate
XXI, tig. 116,) which the oystermeu call " the drill," a name very suggestive of its habits, for it gets its living, like many other similar univalve
faces,

dull- white or grayish,

usually be found in abundance.

This

is

shells, by drilling a round hole, by means of the sharp, flinty teeth that
cover its tongue, through the shells of oj^sters and other bivalves aud
then sucking out the contents at its leisure. It is usually very abundant on the oyster-beds, and often jiroves very destructive. Another
shell of about the same size, somewhat resembling the last, and having

similar habits, is often found associated with it on the more exposed
rocky i)oints, as at Xobska Point, the Wepecket Islands, «&c. This is,
however, a very northern and arctic shell, which extends also around
the northern coasts of Europe, and is called Purpura lapilluft, (Plate
XXI, figs. 118 and 119 ;) it is here near its southernmost limits, for it
is not not found in Long Island Sound or farther south while the former
is a southern shell, abundant on the whole southern coast as far as the
Gulf of Mexico, and rare north of Cape Cod, except in a few special
localities of sheltered and warm waters.
The Purpura is seldom found
living much below low- water mark, and prefers the exposed rocky headlauds on the ocean shores, where it flourishes in defiance of the breakers.
It lays its eggs in smooth, vase-shaped capsules, attached to the
sides or under surfaces of stones by a short stalk, and usually arranged
in groups, (Plate XXI, fig, 120.)
The eggs of "the drill" are laid in
similar places, but the capsules have very short stalks, or are almost
sessile, and are compressed, with an ovate outline, and angular ridges
pass down their sides. The "limpet," another northern aud European
shell, having a low conical form, is occasionally found clinging to the
rocks at low-water in this region, but is far more common north of
;
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This shell is the Acmmt testiuUiialis, (Plate XXIV, fios.
extremely variable iii color, but is mostcominonlj- radiated, checked, or tesselated with brown, pale greenish, and white.
It
srows mneli larger on the coast of j\Iaiiie than here.
peculiar narrow

Cape Cod.

15U, ir)l)a;)

it is

form of this

shell, (var.

A

among

pointed,

and

Odostomia.
tig.

14j,)

0.

represented by

iig.150/;, lives

Beneath the rocks, and generally attached

of eel-grass.
sides,

n/rf'j^.s',)

hydroids, bryo/.oa,

on the leaves

to their

under

several species of small, slender,
generally whitish shells occur, which belong to the genus
&(i..

The most common of these are
hisutio'olis,

(Plate

XXIV,

fig.

XXIV,

0. trifula, (Plate
14G,)

and

XXIY,

0. fufica, (Plate

tig. 144,) but other similar species are often to be found.
These
have the singular habit of spinning a thread of mucus by means of
which they can suspend themselves from any surface. In confinement
they will often creep along the surface of the water, using the bottom of
the foot as a lioat, in a manner similar to that of mau^- fresh-water
shells.
On the under sides of rocks are occasionally found some very
beautiful and interesting naked moUusks but this group of animals is
far less abundant in this region than farther north.
The largest and
finest species observed here is the Doris bijida, (Plate XXV, tig. 116,)
which grows to be about au inch long. Its body is deep purple, specked
with white and bright yellow, and the beautiful wreath of gills is covered with bright golden specks the ends of the tentacles are also bright
yellow. Its eggs are contained in convoluted gelatinous ribbons, which
are attached to the under sides of rocks or in crevices. Another rare
and curious species, the DorideUa ohscura, (Plate xxv, fig. 173,) is occasionally found on the. under side of stones. This is a small, oval, flattened species, of a dark browM or blackish color, with small, white retractile tentacles on the back, but the gills are very small and situated
underneath, near the posterior end of the body, in the groove between
the mantle aiul foot. The eggs are inclosed in a delicate gelatinous
string, which is coiled up something like a watch-spring, and attached
to the under side of stones.
Of bivalve shells several species are common on rocky shores, especially in the crevices and under the rocks.
Three kinds of muscles are
usually met with. The species which lives at high-water nuirk, clust<?ring about the small upper pools and in the crevices, and having its
shell ribbed with radiating ridges aiul furrows, is the Modiola pUcatula,
(Plate XXXI, tig. 238.) This species is far more abundant, however,
along the borders of estuaries and on salt marshes and muddy shores,
always preferring the upper zone, where it is covered for a very short
time by the tide. The most common species among the rocks, toward
low-water mark, and in the larger pools, is the Mytilus edidis, "(Plate
XXXI, tig. 234,) which is the "common muscle ''all along our coast
from Xorth Carolina to the Arctic Ocean. It is perfectly identical with
the common muscle of Europe, which there forms a very important article of food, and in many i)laces, as on the coast of France, is exten-

all

;

;
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On our coast it is seldom used as
good as on the European shores; but it is collected on some parts of our coast in vast quantities to be used for fertilizing the soil.
It is most abundant in the shallow waters of bays and
estuaries, where the water isa little brackish, but flourishes wellin almost
all kinds of situations where there is some mud, together with solid objects to which it can attach itself. Along the coasts of Long Island and
New Jersey it is taken in almost incredible quantities from the shallow
sheltered bays and lagoons that skirt those shores. It grows very rapidly
and under favorable conditions becomes full grown in one season. Like all
other kinds of true muscles, it has the power of spinning strong threads by
means of the groove in its long, slender foot, and, b}^ extending the foot,,
glues them firmly by one end to rocks, shells, or any other solid subWhen they
stances, while the other end is firmly attached to its body.
attach their threads to their neighbors they form large clusters. Thus
a very firm and secure anchorage is eftected, and they are generally
able to ride out the most violent storms, though, by the giving way of
the rocks or shells to which they are attached, many are always stranded,
on the beaches after severe storms. They are not confined to the shallow waters, for very large specimens were dredged by me, several years
ago, in 40 to 50 fathoms in the deep channels between Eastport, Maine,,
and Deer Island, where the tide runs with great force and it has since
been dredged by our. parties in still deeper water in the same region,
showing that it can live and prosi)er equally well under the most diverse conditions. The specimens from sheltered localities and sandy
bottoms are, however, much more delicate in texture and more brilliant
in color than those from more exposed situations.
Some of the thinner
and more delicate specimens, from quiet and pure waters, are translucent and very beautifully colored with brown, olive, green, yellow, and
indigo blue, alternating in radiating bauds of different widths; while
others are nearly uniform pale yellow, or translucent horn color. Those
from the exposed shores are generally thicker, opaque, and plain dull
brown, or bluish black, and not unfrequently they are ver^" much distorted.
This species breeds early in the s[)ring. I have found immense
numbers of the young, about as large as the head of a pin, which had just
attached themselves to algip, hydruids, «&c., on the 12th of April. These
shells are not destined to remain forever fixed, however, for they not
only swim free when first hatched, but even in after life they can, at
will, let go their anchor-threads, or ^' byssus," and creep about by
means of their slender "foot," until they find another anchorage that
suits them better, and they can even climb up the i)erpendicular
sides'of rocks or i)iles by means of the threads of the " byssus," which
they then stretch out and attach, one after another, in the direction
they wish to climb, each one being fastened a little higher up than
the last. Thus, little by little, the heavy shell is drawn up, much in
the manner employe^l by some spiders when moving or suspending an
sively enltivated for the market.

food, altliougli quite as

;
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couunon uju.scld is not only useful to man
but it serves as an important artich^
of food for many tislies, both in its young stages aiul when fidl grown.
The tautog nnikes many ;i liearty meal on the full-grown shells, as do
several other kinds of hshes, while the '"scui)" and others devour tlie
young. The common star-fishes feed largely upon muscles, as well as
oysters, and they also have many other enemies.
A small ))arasitic
crab, Pinnotheres macuhttus. lives in their shells, between their gills,
unusually large victim.

directly as food,

in

and as a

Tliis

fertilizer,

the same manner as the

common

Pinnotheres ostrenni lives in the oys-

Another larger muscle, sometimes called the "horse-muscle,"
Mhich is the 2lo(JioIn niodiolns, (Plate XXXf, fig. 237,) lives ;it extreme
low-water mark in the crevices between the rocks, and usually nearly
buried in the gravel ami firndy anchored in its place. Sometimes it occurs in the larger pools, well down toward low-water mark. It is, like
the last, a northern species, and exteUds to the Arctic Ocean and Northern Euroi)e. It is mucir more abundant on the northern coasts than
here, and, although it is almost entirely conhned to rocky shores and
bottoms, it extends to considerable depths, for we dredged it abundantly in the, Bay of Fundy, at various depths, down to 70 fathoms.
Ldie the preceding, it is devoured by the tautog and other fishes. Its
thick shell, covered with a glossy, chestnut epidermis, and rudely hairy
toward the large end, are points by which it can easily be recognized,
and its shape is also peculiar. The common "long clam," Mya arenaria, (Plate XXYI, fig. 179) is very often met with buried in the sand
and gravel beneath stones and rocks, but it is far more abundant on
sandy and muddy shores, and especially in estuaries, and will, therefore, be mentioned with more details in another place.
Another shell, somewhat resembling the "long clam," but never
growing so large, and more cylindrical in form though usually much
distorted, is occasionally met with under the I'ocks or in crevices.
This
It is mueh more
is the jSdxieava arcti-ca, (Plate XX VII, fig, 192.)
abundiuit farther north, and has a very extensive range, being found on
most coasts, at least in the northern hemisphere. On those coasts
where limestone exists it has the habit of burrowing into the limestone,
The only loafter the manner of Lithorlomiis and many other shells.
calities on our coast where I have observed this habit are at Anticosti
Island, in the Gulf of Saint Lawrence, where the soft limestones are
abundantly perforated in this way. On the Xew England coast limestones rarely occur, and they have to be content with such cracks and
ter.

crannies as they can find ready

made

;

consequently their shells, in

Tliis species can
growing to
their places, become very much distorted.
also form a byssus, when needed, to hold its shell in position. The
siphon tube is long and much resembles that of Mya, (see fig. 179,)
but is divided at the end for a short distance, and generally has a reddish color. The " bloody clams," Scapharca transversa, (Plate XKX,
fit

fig.

228,)

and Argina pexafa, (Plate

XXX,

fio-.

227,)

are occasionally
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met with at low water, under or among rocks, and generally attached
by a byssLis, but their proper home is in the shallow waters off shore,
especially on muddy, shell}', and gravelly bottoms. The fishermen call
them " bloody clams," because the gills are red, and when opened they
discharge a red fluid like blood. The little shell called KdJla pJanulaUi
(Plate XXX, fig. L*26) is also sometimes found under stones at low
water. Attached to the sides and surfaces of rocks and ledges along
many parts of this coast, young oysters, Osircva Yirginiana^ often
occur in vast numbers, sometimes completely covering and concealing
large surfaces of rocks. But these generally live onlj' through one
season and are killed by the cold of winter, so that they seldom become more than an inch or an inch and a half in diameter. They come
from the spawn of the oysters in the beds along our shores, which, during the breeding season, comi>letely fill the waters with their freeThey are generally regarded as the young of " native"
oysters, but I am unable to find any specific diftereuces between the
northern and southern oysters, such differences as do exist being due
merely to the circumstances under Avhich they grow, such as the character of the water, abundance or scarcity of food, kind of objects to
which they are attached, age, crowded condition, &c. All the forms
occur both among the northern and southern ones, for they vary from
broad and round to very long and narrow; from very thick to very
thin
and in the character of the surface, some being regularly ribbed
and scolloped, others nearly smooth, and others very rough and irregular,
or scaly, &c.
AVhen young and grown under favorable conditions,
with plenty of room, the form is generally round at first, then quite
regularly oval, with an undulated and scolloped edge and radiating
ridges, corresponding to the scollops, and often extending out into
spine-like projections on the lower valve. The upper valv^e is flatter,
smooth at first, then with regular lamelhe or scales, scolloped at the
edges, showing the stages of growth. Later in life, especially after the
first winter, the growth becomes more irregular, and the form less symmetrical and the irregularity increases with the age. Ver}- old specimens, in crowded beds, usually beconie very much elongated, being
often more than a foot long, and perhaps two inches wide. h\ the
natural order of things this was probabh' the normal form attained by the
adult individuals, for nearl}' all the oyster-shells composing the ancient
Indian shell-heaps along our coast Urre of this much-elongated kind.
Nowadays the oysters seldom have a chance to grow to such a good old
age as to take this form, though such are occasionally met with in deep
water. The young specimens on the rocks are generally mottled or irregularly radiated with brown. They were not often met with on the
shores of Vineyard Sound, for oysters do not flourish well in that sandy
region, though there are extensive beds in some parts of Buzzard's
Bay, and a few near Holmes's Hole, in a sheltered pond. The oysters
prefer quiet waters, somewhat brackish, with a bottom of soft mud

swimming young.

;

;
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containing an abnndance of minute living animal and vegetable organIn such places they grow very rapidly, and become fat and lineflavored, if not interfered with by their numerous enemies. I shall
have occasion to speak of the oyster again, when discussing the fauna
isms.

of the estuaries, &c.
to

of

Another shell, related to the oyster and like it attached by one valve
some solid object, is common, adhering to the under sides and edges
rocks near low-water mark.

XXXrr,

figs.

241, 242,)

and

it

is

This is the Anomia (jlahra, (Plate
often called -'silver-shell " or " gold-

shell" on account of its golden or silvery color

and shining

luster;

and

sometimes "jingle-shell" from its metallic sound when rattling about on
the beach with pebbles, &(*. This shell, however, does not grow firmly
to the rock like an oyster, but is attached by a sort of stem or peduncle,
which goes out through an opening in the side of the lower valve this
is soft and fleshy at first, but late in life often becomes ossified, or rather
calcified, and then forms a solid plug.
Of the lower classes of Mollusca, several Ascidians and Bryozoa
occur under and among the rocks. Among the former the Molfjida
Manhattensis (Plate XXXIII, fig. 250) is the most common. This
usually has a subglobular form, especially when its tubes are contracted, and is almost always completely covered over with foreign matters of all sorts, such as bits of eel-grass and sea-weeds, grains of sand,
&c. When these are removed its color is dark or pale olive-green,
and the surface is a little rough. This species is often attached to the
underside of rocks, but is still more frequently attached to sea-weeds
and eel-grass, and is sometimes so crowded as to form large clusters.
Another species, having some resemblance to the last when contracted,
is the Cynthia partita, (Plate XXXIII, fig. 246,) but besides the great
difference in the tubes and apertures, this has a rougher and wrinkled
surface and a rusty color. The specimens that grow on the under
sides of stones are often much flattened, as in the figure, but it grows
more abundantly attached to the piles of wharves and on shelly bottoms in shallow waters, off shore, and in such places assumes its more
normal erect position, and a somewhat cylindrical form. Each aperture is marked with four alternating triangles of flake-white and purplish red. This and the preceding are eaten by the tautog.
Most of
the other ascidians are much more at home on the bottom, ofl' shore,
although some of them sometimes occur at low-water on rocks or in
;

pools.

A

delicate

(Plate

and elegantly branched bryozoan, the Biujula

XXXIV,

figs.

turrita,

258, 259;) is often found attached to sea-weeds in

the pools, and it is also frequently thrown up in large quantities by the
waves, after storms. A smaller kind, with slender, ivory-white, and
stellate

XXXIV, figs. 200, 201,)
And with this is coarser s[)ecies,

branches, the Crisia eburnea, (Plate

also occurs on the sea-weeds in pools.

;i

which forms calcareous crusts and tubercles, having the surface covered
2

V
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with the ijromuieiit tips of the tubes this is the Gellepora ramulosa, aud
like the Grma it is a uorthera species, which inhabits also the shores
of nortbern Europe. Still other species of bryozoa occur iu these situOne of the most abundant is Alcyonidium hispldum, which
ations.
forms soft gelatinous incrustations around the stems of Fticus. On the
under sides of the stones several additional kinds occur, the most common
;

of which is the Escharella variahilis, (Plate XXXIII, fig. 250,) which
forms broad calcareous crusts, often several inches across, and of some

thickness, composed of small perforated cells.
is

dark-red or brickred, but

it

turns green

While

when

living this species
dried,

and then

fades to yellow, and finally to white. It is far more abundant on shelly
bottoms, off shore, in 3 to 10 fathoms of water, and in such places often

covers every stone, pebble, and shell, over wide areas, aud in some
cases forms rounded coral-like masses two or three inches in diameter

and more than an inch

thick.

Crustacea in considerable numbers may also be fonnd npon the
rocky shores. Of crabs four or five species are common, concealed
under the rocks aud in crevices- The " green crab," Carcimts granulatus, occurs quite frequently well up toward higli-water mark, hiding
under the loose stones, and nimbly ruuuing away when disturbed. It
may also be found, at times, in the larger tidal pools. Its bright green
color, varied with spots and blotches of yellow, makes this species quite
conspicuous. The common "rock-crab," Cancer irroratus, is generally
common under the large rocks near low-water mark and often lies
uearly buried iu the sand and gravel beneath them. This species is
usually larger than the preceding, often becoming three or four inches
across the shell, aud though less active it uses its large claws freely
and with force. It can be easily distinguished b^- having nine blunt
teeth along each side of the front edge of its shell or carapax, aud by
its reddish color sprinkled over with darker brownish dots.
This crab
also occurs in the pools, where the comical combats of the males may
sometimes be witnessed. It is not confined to rocky shores, but is common also on saudy shores, as well as on rocky and gravelly bottoms off
shore. It is widely diffused along our coast, extending both north and
south, and is common even on the coast of Labrador. Like all the
other species of crabs this is greedily devoured by many of the larger
fishes, such as cod, haddock, tautog, black-bass, and especially by
sharks and sting-raj'S. Two smaller kinds of crabs are also very abundant under the stones, especially where there is some mud. These are
dark olive-brown and have the large claws broadly tipped with blackThey are often called mud-crabs on account of their fondness for muddy
One of these, the Panopcus depressus, (Plate I, fig. 3,) is decidplaces.
flattened
above, and is usually a little smaller than the second,
edly
the Panopeus Sayi, which is somewhat convex above. They are usually
third small species of the
found together and have similar habits.
same genus is occasionally met with under stones, but lives rather

A
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higher up toward high-water mark, and is comparatively rare. This is
the Fanopeus HarrisU. It can be easily distinguished, for it lacks the
black on the ends of the big claws and has a groove along the edge of
the front of the carapax, between the eyes. This last species is also
found in the salt marshes, and was originally discovered on the nuirshes
All the species of Panopcus are southern forms, extending to Florida, or to the gulf-coast of the Southern
States, but they are rare north of Cape Cod, and not found at all on
of the Charles lliver, near Boston.

the coast of Maine.

They contribute

largely to the food of the tautog

and other fishes. The lobster, Homarus Americanus, is sometimes found
lurking under large rocks at low-water, but less commonly here than
farther north, as, for instance, about the Bay of Fundy. In this region
it lives also on sandy and gravelly bottoms, off shore, but in rather
shallow water. It is an article of food for many fishes, as well as for
man. Active and interesting little "hermit-crabs," Eupagurus longicarpus, are generally abundant in the pools near low-water, and concealed in wet jdaces beneath rocks. In the pools they may be seen
actively running about, carrying upon their backs the dead shell of
some small gastropod, most commonly Anachis avara or Ilycmassa
They
ohsoJcta, though all the small spiral shells are used in this way.
when
fight
two
ready
for
a
pugnacious
and
nearly
always
are very
happen to meet, but they are also great cowards, and very likely each,
first onset, will instantly retreat into his shell, closing the
aperture closely with the large claws. They use their long slender
antenna; very efficiently as organs of feeling, and show great wariness
The hinder part of the body is soft, with a thin
in all their actions.

after the

skin, and one-sided in structure, so as to fit into the borrowed shells,
while near the end there are appendages which are formed into hooklike organs by which they hold themselves securely in their houses, for
these spiral shells serve them both for shields and dwellings. This
species also occurs in vast numbers among the eel-grass, both in the

sounds and bays, and is also frequent on nearly all
other kinds of bottoms in the sounds. It is a favorite article of food
much
for many of the fishes, for they swallow it shell and all.
larger species, belonging to the same genus, but having much shorter
and thicker claws, {Eapadurus pollicaris^) is also found occasionally under
the rocks at low-water, but it is much more common on rocky and shelly
bottoms in the sounds and bays. Its habits are otherwise similar to the
small one, but it occupies much larger shells, such as those of Lunatia
heros, Fulgur carica, &c.
This large species is devoured by the sharks
estuaries

and

in the

A

and

sting-rays.

The Amphi[)ods are also wtU represented on the rocky shores by
a considerable number of species, some of which usually occur in
vast numbers. These small Crustacea are of great importance in connection with our fislieries, for we have found that they, together with the
shrimps, constitute a very large part of the food of most of our more vain-
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The Ainphipods,

tliougli

able edible fishes, both of the fresh

and salt

icaters.

mostlj^ of small size, occur in such immeuse numbers in their favorite
localities that they can nearly always be easily obtained by the fishes
that eat them, and no doubt they furnish excellent and nutritious food,
for even the smallest of them are by no means despised or overlooked
even by large and powerful fishes, that could easily capture larger

game. Even the voracious blue-fish will feed upon these small Crustawhere they can be easily obtained, even when menhaden and other

cea,

are plenty in the same localities. Tbey are also the favorite
food of trout, lake white-fish, shad, flounders, scup, &Q,., as will be seen
from the lists of the animals found in the stomachs of fishes. One

fishes

species, which occurs in countless numbers beneath the masses of decaj'ing sea-weeds, thrown up at high-water mark on all the shores by the
waves, is the Orchestia agilis Smith, (Plate IV, fig. 14,) which has
received this name in allusion to the extreme agility which it displays in
leaping, Avhen disturbed. The common name given to it is " beach-flea,"
which refers to the same habit. Its color is dark olive-green or brown,

and much resembles that of the decaying weeds among which it lives,
and upon which it probably feeds. It also constructs burrows in the
sand beneath the vegetable debris. It leaps by means of the appendages at the posterior end of the body.
A much larger species, and one of the largest of all the amphipods, is
the Gammarus ornatus, (Plate IV, fig. 15,) which occurs in great numbers beneath the stones and among the rock-weed near low-water mark.
The males are much larger than the females, and sometimes become
nearly an inch and a half long. They cannot leap like their cousins
that live at high-water mark, but skip actively about on their sides
among the stones and gravel, until they reach some shelter, or enter
the water, when they swim rapidly in a gyrating manner back downward, or sideways. But although they can swim they are seldom
met with away from the shore or much below low-water mark. The
zone of Fucus is their true home. This species is abundant on all our
shores, wherever rocks and Fucus occur, from Great Egg Harbor, New
Jersey, to Labrador.

Its color is generally olive-brown or reddish-

brown, much like that of the Fucus among which it lives. The only
good English name that J have ever heard for these creatures is that of
"scuds" given by a small boy, in reference to their rapid and x>eculiar
motions.

Another smaller species, Gammarus anmilatus Smith, frequently occurs under stones in similar places, but usually a little higher up. This
is a pale species, having darker bands, with red spots on the sides of
the abdomen. Still higher up, G. marinus often occurs.
With the Gammarus ornatus another, much smaller, light slate-colored

amphipod is generally to be found. This is the Mclita nitida Smith. Its
habits appear to be similar to those of the Gammari. Another small

•
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species, found in the same situations,
whitish in color, with black eyes.

is

the

Mwra

levls S:\iiTii

;

21
tliis

is

Two S]iecies of the j?enus Amphlthoi' also live under rocks at low water,
but these, like the other species of this genus, construct tubes in which
they dwell. The Ampliithoii maculata (Plate IV, fig. 10) is much the larger,
and constructs large, coarse tubes of gravel, bits of sea-weed, &c., and
attaches them in clusters to the under sides of stones. They often leave
their tubes, however, and may be found free among the weed or under
stones. The color is generally dark green, though sometimes reddish,
and there is often a series of light spots along the back, and the whole surface is covered with minute blackish specks the eyes are red. The
second species, AmphitJioe valiila Smith, is much smaller, being generally less than half an inch long.
It is usually bright green in color, and
has black eyes. It often lives among the briglit green fronds of Viva
;

and its color is nearly that of the Ulva.
Another amphipod, resembling a small Gammanis, about half an inch
long, and light olive-brown or yellowish brown in color, is sometimes
found in large numbers swimming actively about in the larger tidal
I)ools, and occasionally darting into the growing sea-weeds for rest or
latisslma,

concealment.

This

is

the CalUopius kvviiisculus.

It also often occurs

numbers swimming at the surface, far from land, not only in the
sounds and bays, but out at sea, as for instance in the vicinity of St.
George's Bank and in the Gulf of St. Lawrence, where it is equally
abundant. It is devoured in large quantities by numerous fishes.
The Hyale Uttoralis occurs near high-water, among algfe, and in pools.
The Isopods are also well represented on the rocky shores. One
of the most common is the Spha'roma quadrldentata, (Plate V, fig.
21,) which bears some resemblance, both in form and habits, to the
" pill-bugs,' which live upon the land. This species is found in abundance under stones and rocks, or creeping slowly about among the branches
and roots of sea-weeds, on their sides and upper surfaces, from lowwater mark nearly up to high-water mark. In color it is exceedingly
variable, for no two can be found that are alike
but the colors, consisting
of irregular blotches and dashes of dark gray, light gray, slate, greenish,
and white, are so blended as to imitate very closely the colors of the barnacles and gray surfaces of the rocks where they live, and no doubt
they derive considerable protection from their enemies by these imitative colors.
When disturbed they curl themselves up in a ball and fall
in vast

;

to the bottom.

Another smaller and much more active species, which has a more
is found in vast numbers creeping actively about over the
rocks and barnacles, and especially beneath rocks and drift-wood. This
slender form,

is

the Ja'ra copiosa.

of green, gray, and

It is also excessively variable in color, but

brown i)redominale, and cause

it

shades

to imitate very ef-

fectively the surfaces of the rocks covered with small green alga%

where
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loves to dwell. It is found nearly up to high-water mark, and has a
wide range both northward and southward along the coast.
Another very common and much larger isopod is the Idotca irrorata, (Plate V, fig. 23,) which grows to be nearly an inch long.
Its
colors are extremely varied.
Often the general color is dark gray, light
gray, dull green, or brownish, thicklj- specked and blotched with darker,
but the colors are often brighter and the markings more definite not
unfrequently a band of white, or yellowish, or greenish, runs along the
middle of the back, with perhaps another along each lateral border.
This species occurs creeping among the " rock-weeds " and other algte
at low water, in the pools, creeping on the under sides of stones, adhering to eel-grass, and also among floating sea-weeds, away from the
shore, and in many other situations. Its colors are generally well
adapted for its concealment, by imitating, more or less perfectly, the
rocks and weeds among which it lives. Even those with bright green
markings are thus protected when living on eel-grass or Ulva ; the dark,
obscurely marked ones when on dead eel-grass or dark Fucus ; the grays
and browns when on stones and among barnacles, &c. This protection
is not perfect, however, for they often fall victims to hungry fishes of
it

;

many

kinds.

Harciee, is a closely allied species, which
grows even larger. It can easily be distinguished by the tail-piece,
which is acute in this, but tridentate in the last, and by its rougher surface and more incised lateral borders. Its colors are similar and equally
variable, though they are frequently in larger and more definite spots
and blotches, and the light spots are often bright yellow. It is, as its
name indicates, decidedly phosphorescent. It lives under the same circumstances as the preceding species, but is much less common in this
region, though it is abundant in the Bay of Fundy. It often occurs
among the crowded stems of CoralUna officinalis in the larger tide-pools.
Another related species, the Erichsonia filiformis Harger, (Plate
VI, fig. 26,) also occurs among the CoralUna and other algte in the tidepools. This is a smaller species than the two preceding, but is somewhat similar in its colors, which are equally variable and equally adapted
for its concealment; in this the colors are more commonly various tints
of brown, or dull reddish, or light red, which are well adapted to blend
Tlie Idotea phosphorea

with the colors of the Corallines. Quite a different looking creature is the
Epelys montosus, which is occasionally found concealed beneath stones
where there is more or less mud. This species also frequents muddy
bottoms, and is pretty effectually concealed by its rough-looking back
and the coating of mud and dirt that always adheres to it.
Clinging to the hydroids and delicate algae on the under sides of
stones, and in tide-pools, curious slender-bodied Crustacea belonging to
the genus Caprella (simihir to fig. 20, PUite V) may often be found in
considerable numbers, but they are still more abundant on rocky bottoms oif shore. They have the habit of holding on firmly by the pos-

[Ml]
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and extending the body out at an

an<;le,

front legs stretched out in various directions.
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with theh>ng, rough

While

in these, attitudes

and at rest they often closely resemble the branches of the hydroids
and algte among which they lite, especially as they also imitate them in
I'olors, for all

these species are variable in color, being generally gray,

among hydroids, but oiUni bright red
This habit of holding themselves stiffly

with darker specks, when living

when

living-

among

red alga\

such peculiar positions recalls the similar habits of many insects, especially some of the Orthoptera and the larvu' of the geometrid moths,

in

and they also recall the larva?, just named, by their singular mode of
climbing actively about among the branches of the hydroids and alga?,
for they bend the slender body into a loop, bring the hind legs u[) to the
front ones, and taking hold with them stretch the body forward again.
Just like those larvie, though their legs are long and slender and differ
widely in structure. These little creatures are very pugnacious and are
always ready to tight each other when they meet, or to repel any intruder similar in size to themselves. Their large claws are well adapted
for

such pnrposes.

are very numerous under the rocks between tides, and concealed beneath the surface of the gravel and mud
that accumulates between and beneath the stones and in crevices.

The marine worms or Annelids

Many

kinds also live in the pools, lurking

among

the roots of the algie,

burrowing in the bottom, or building tubes of their own in more exposed situations. Many of these annelids are very beautiful in form
and brilliant in color when living, while most of them have curious habSeveral species are of large size, growits and marvelous structures.
ing to the length of one or two feet. Some are carnivorous, devouring
other worms and any other small creatures that they can kill by their powbut many are mud-eaters, swalerful weapons; others arc vegetarians
lowing the mud and fine sand in great quantities, for the sake of the
animal and vegetable organisms that always exist in it, as is the case
with clams and most of the bivalve shells, and many other kinds of
marine animals.
All these Annelids are greedily devoured by most kinds of marine tishes,
whenever they can get at them, and, since many of the annelids leave
their burrows in the night to swim at the surface, or do this constantly
at the breeding season, they make an important element in the diet of
;

them in the mud and
The young of nearly all
the annelids also swim free in the water for a considerable time, and
in this state are doubtless devoured in immense numbers by all sorts of
young and small fishes.
One of the largest and most common Annelids found under rocks,
burrowing in the sand and gravel, is the Nereis virens, (Plate XI, figs.
-1:7-50.)
It lives both at low-water mark and at a considerable distance
farther up. It grows to the length of eighteen inches or more, and is

many

tishes besides those that constantly root for

gravel, like the tautog, scup, haddock, &c.
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Tlie color is dull greenish, or bluish

tinged with red, and the surface reflects bright iridescent hues; the large lamellie or gills (fig. 50) along the sides are greenish anteriorly, but farther back often become bright red, owing to the
numerous blood-vessels that they contain. It is a very active and voracious worm, and has a large, retractile proboscis, armed with two strong,
green,

more or

less

and many smaller teeth on the sides,
on other worms and various kinds of marine
animals. It captures its prey by suddenly thrusting out its jiroboscis
and seizing hold with the two terminal jaws then withdrawing the

black, hook-like jaws at the end,
(figs.

48, 49.)

It feeds

;

torn and masticated at leisure, the proboscis,
withdrawn, acting somewhat like a gizzard. These large worms

proboscis, the food

when

is

dug out of their burrows and devoured eagerly by the tautog, scup,
and other fishes. But at certain times, especially at night, they leave
their own burrows and, coming to the surface, swim about like eels or
snakes, in vast numbers, and at such times fall an easy prey to many

are

kinds of

fishes.

This habit appears to be connected with the season of

They were observed thus swimming at the surface in the
daytime, near Kewport, in April, 1872, by Messrs. T. M. Prudden and T*
H. Eussell, and 1 have often observed them in the evening, later in the
season. At AVatch Hill, Ehode Island, April 12, 1 found great numbers
of the males swimming in the pools among the rocks at low-M^ater, and

reproduction.

This

discharging their milt.

worm

also occurs in

many

other situa-

abundant in most places along the sandy and muddy shores,
both of the sounds and estuaries, burrowing near low-water mark. It
occurs all along the coast from New York to the Arctic Ocean, and is
also common on the northern coasts of Europe.
With the last, in this region and southward, another similar species,
but of smaller size, is usually met with in large numbers. This is the
tions,

and

is

Nereis Umhata, (Plate XI,

fig.

51, male.)

It grows, to the length of five

or six inches, and can easily be distinguished by its slender, sharp,
light amber-colored jaws, and by the lateral lamelke, which are small
anteriorly

and narrow or

ligulate posteriorly.

Its color,

when

full

grown, is usually dull brown, or smoky brown
with oblique light lines on the sides, and otten with a whitish border to
each ring, which form narrow, pale bands at the articulations posteriorly the body and lateral appendages are pale red, and the longituor bronze-color anteriorly,

;

The male,

of which the antefrom the female in
the structure of the middle region of the body, which is brighter red in
color, and has the side appendages more complicated and better adapted
for swiuiming.
The females agree with the males very well in the form
and structure of the head and anterior part of the body, but the middle
region does not become different from the anterior, as in the male.
Both sexes are often dug out of their burrows, under stones or in the
sand, but in such places there are few males in proportion to the fo-

dinal dorsal blood-vessel

is

conspicuous.

rior part is represented in fig. 51, differs greatly

;
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inah's.

The males, however, sometimes occur swimming- free at tlie
Tlu\v swim with an umlulatinj;- motion, and
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surface in vast uuiiiheis.

are quite consi)ienous on account of the bright red coh)r of

tlic;

michMe

Smith observed them swimming in
this way, in tlie <hi.vtime, in August, at Fire Ishind, on the soutliern
side of Long Ishind, where tlie.v o(?curred in incredible numbers and
Avere eagerly pursued by the bluetish, which at such times wouhl not
take bait. We often caught them in Vineyard Sound, in the evi'uing,
region of their bodies.

Mr.

S.

I.

at the surface, with towing-nets.
tribute largely to the food of

many

Tliese

worms must,
It is very

fishes.

therefore, con-

common on our

South Carolina. A third species. Nereis
is abundant under stones farther north,
but in this region is chiefiy found on shelly bottoms, in the deeper waThese three species of Nereis are called " clamters of the sounds.
worms" by the fishermen. Two large species of worms belonging to
the genus Rhynchoholus (formerly Gh/vcra) are often met with in burrows, iti the mud beneath stones. Tliese are pale reddish, deep fieshcolored, or dull purplish red, and rather smooth-looking worms, thickThey have a large proest in the middle, and tapering to both ends.
boscis, armed at the ends with four black, hook-like jaws, and are renmrkable for their rapid spiral gyrations. They belong more properly
to the muddy and sandy shores, and will, therefore, be mentioned more
particularly in auother place. They are represented on Plate X, figs.
43-46.
Ophelia simplex occurs under stones at half-tide, and below.
The Marphysa Leidyi (Plate XII, fig. 64) is a large and handsome
worm, occasionally met with under stones at low-water mark, but is
more common ou shelly bottoms in shallow water off shore. It grows
to the length of six inches or more, and its body is flattened, except
toward the head, where it becomes much narrowed and nearly cylinThe
drical.
It is yellowish or brownish red, and brilliantly iridescent.
branchiae are bright red, and commence at about the sixteenth segment
the first ones have only one or two branches, but iarther back they become beautifully pectinated. There are six unequal caudal cirri, the
lower lateral ones longest. It is furnished with powerful jaws, and is

sandy shores as

pelagica. (Plate

far south as

XI,

figs.

52-55,)

carnivorous in its habits,
small but very active worm, Podarhe ohscura V., (Plate XII, fig. 61,)
These are dark brown
is otten found in large numbers beneath stones.

A

They come out at
They are also often met

or blackish in color, sometimes with lighter bands.

night and swim

at the surface in vast numbers,

with at the surface among eel-grass, in the daytime, in large numbers.
large and very singular worm, which burrows antl constructs tubes
in the mud and gravel beneath stones, is the Cirratidus grandis V.,
(Plate XV, figs. 80, 81.) This is usually yellowish brown, dull orange, or
ocher colored, and is remarkable for the numerous long, flexible, reddish

A

or orange cirri that arise

interesting

3

V

all

along the sides.

worm, often associated with the

Another very large and

last,

both

among

aiul

under
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rocks, aud on nuiddy shores,
82.)

This

worm

is

the Amphitrite ornata, (Plate

[320]

XVI,

fig.

constructs rather firm tubes out of the cousolidated

sand iu which it resides, casting ic.yliuders of mud out of the
grows to be twelve to fifteeu inches iu length. Its color is
flesh-color, reddish, and orauge-brown to dark brown, aud it has
three i)airs of large plumose or arborescent gills, which are bloodred.
The tentacles are flesh-colored, very uumerous, aud capable
of great extension, even to the length of eight or ten inches, aud are kept
in constant motion in gathering up the materials with which it con-

mud and

orifice.

It

structs its tube.

Two

species of worms, remarkable for their soft bodies

with bright red blood, which is not contained in special bloodvessels, are also found under stones where there is mud in which they
can burrow. The smaller of these is Folycirrus eximiusj (Plate XVI, tig.
Its tentacles are very numerous, and are extended in every direc85.)
tion by forcing the blood into them, which can be seen flowing along in
the form of irregular drops, distending the tubular tentacles as it passes
along. The second sijecies is a much larger and undescribed species,
filled

remarkable ibr its very elongated body and for having very singular
branching gills on the sides along the middle region the first and last
of these gills are simple or merely forked, but those in the middle aredivided into numerous brandies and iu either case each branch is
tipped by a cluster of setfe. In allusion to this remarkable feature I
have called it Chccfohrcmchus sanguineus. Its tentacles are like those of
the last species, but longer and more numerous; in full-grown specimens
they can be extended twelve to fifteen inches or more. Its color is blood;

;

red anteriorly, but more or less yellowish at the slender posterior part.
It is very fragile and it is seldom that a large specimen can be obtained entire. It grows to be twelve to fifteeu inches long. Tliis, like
the three species last mentioned, feeds upon the minute organisms

contained iu the mud, which it swallows in large quantities. Two
species of Lumhriconereis are, also, frequently found burrowing in the

mud and sand beneath stou'es, but they beloug more jiroperly to the
muddy shores. They are long, slender, reddish, aud brilliantly iridescent worms, readily distinguished by having a smooth, blunt-conical
head, without tentacles. They are carnivorous and have comidicated
jaw s. The head and anterior part of the body of the larger species [L.
opalina V.) is represented in Plate XIII, figs. 69, 70. The other {L.tenuis
V.)is very slender, thread-like, nearly a foot long, and has no eyes.
There are several kinds of highly organized annelids which may be
found adhering to the under side of stones or concealing themselves in

Among these are three species, which have the back covered
with two rows of large scales. One of these, having twelve pairs of
nearly smooth scales, is the Lepidonotus sublevis V., (Plate X, fig. 42 ;)
the color is variable, but usually brown or grayish, with darker specks,
thus iu)itating the color of the stones. Another more common species
is the Lcpidotwtus squamatus, (Plate X, figs. 40, 41,) which also has
crevices.

;

INVERTEBRATE ANIMALS OF VINEYARD SOUND,

[3-21]

ETC.

"27

twelve pairs of scales, but they are rougli, aiul covered with siuall
roniuled or hemispherical tubercles this is usually dark brown. The
third species has sixteen pairs of smooth scales, and belongs to another
genus. This is Harmothoi- imhricata ; it varies exceedingly in color, but
is usually grayish or brownish, more or less specked, blotched, or striped
with blackish sometimes there is a black stri[)e along the middle of
the back sometimes the general color is dark reddish. These three
species of scaly worms all have a large proboscis with four powerful
jaws at the end, and a circle of papilhe, as in figs. 40 and 41 j they are
carnivorous in their habits and rather sluggish in their movements.
When disturbed they curl themselves up into a ball. They are very
complicated in their appendages, and the spines and seta* of these appendages are very curious in structure, when examined with a microscope. Notwithstanding their numerous sharp spines they are ofteu
devoured by fishes, and they frequently also fall victims to their more
powerful companions belonging to the Nereis tribe, and are sometimes
destroyed even by the apparently inottensive Nemerteans. Adhering to
the under sides of the rocks and stones there are several kinds of tubes
constructed by annelids. One of the most common and abundant kinds
;

;

;

worms is the SaheUaria rnJf/aris Y., (Plate XVII,
worm constructs firm and hard tubes out of fine sand

of these tube-dwelling
tigs. 88, 88a.)

This

and a cement secreted by special glands. These tubes are bent and
twisted in various directions and are generally united together into
masses or colonies, sometimes forming aggregations of considerable
thickness and perhaps several inches or a foot across. The tubes of this
worm are also common on the shells of oysters. Another very curious
and beautiful worm, the Scionopsis palmata V., constructs much larger
and coarser tubes out of bits of sea- weeds and shells, sand, small pebbles,
and other similar materials; these tubes are long and crooked and
attached for their whole length to the under side of rocks. The worm
that constructs them has some general resemblance to the Amphitrite
oniata, but is seldom more than three or four inches long and is usually
darker colored, the color being generally reddish brown or dark brown,
more or less speckled with white. There are only seventeen fascicles
of setie on each side. The gills are only three in number, viz an odd
median one, much larger than the others, placed just behind the tentacles
and a pair of smaller ones, but similar in form and just back of the firs;t
all three gills have a stalk or peduncle, and branch toward the end in a
palmate or digitate manner, each of the divisions again subdividing.
The gills can be retracted beneath a sort of collar which arises just behind them their color is greenish, specked with white. The gills of
this worm are very elegant in form, and quite unlike those of any other
known species, both in position and form. Therefore it is necessary to
establish a new genus for this species. It has been found from Vineyard
Sound to New Jersey both among eel-grass in shallow water, and under
:

;

;

;

The NicoJea simplex
4 V

stones.

is

a related species, with similar habits.

;;
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The croolied, round, calcareous tubes made by Serjpula dianthus Y.,
are often to be found adhering to the under surfaces and sides of stones
near low-water mark, and also in the pools in more exposed situations
sometimes they are even aggregated together into masses. When disturbed the worm suddenly withdraws its beautiful wreath of gills into
tube and closes the aperture closely by means of a curious plug or
operculum. This is placed at the end of a rather long pedicle, and is
funnel-shaped, the outside longitudinally striated and the edge bordered
by about thirty sharp denticles from the middle of the upper side
another smaller, short, funnel-shaped process arises, the edge of which
its

;

is

divided into twelve or thirteen, long, rather slender, rigid processes,
little curved inward at the top, but may be spread

which are usually a

A

small, rudimentary, club-shaped operculum
apart in a stellate form.
When these tubes are placed in sea- water and
exists on the other side.
left undisturbed for a short time, the occupant will cautiously push out
its operculum and display its elegant wreath of branchiae, which varies
much in color in different specimens, but often recalls the varied hues

The name which I have
Fine
specimens
of this Serpula
given to
may often be found, also, in the pools near low-water mark, attached to
the upper surfaces or sides of rocks, and in such situation they display
their charms to great advantage. The wreath of branchite is nearly
circular, consisting of two symmetrical parts, each of which is made up
of about eighteen pectinate branchiae; these are covered on their inner
surfaces with slender filaments which extend nearly to the ends, but
leave the tips naked. Young specimens have fewer branchite. In the
more common varieties these branchise are i)urple at base, with narrow
bands of light red or pale yellowish green ; above this thej^ are transversely banded or annulated with purplish brown, alternating with yellowish green, or with i)urx)le and white the pinnae usually correspond
in color to the part from which they arise, but are sometimes all purple.
and forms of
it

different kinds of pinks, {Diimthus.)

alludes to this resemblance.

;

In other specimens the branchiae are yellowish white, or greenish white,
banded with brown. In one variety {citrina) they are bright lemonyellow, or orange-colored, throughout. The operculum, in all the varieties, is usually brownish green above, with the sides purplish brown,
lined with whitish near the edge, and with a greenish white band at the
base; the pedicle is usually purplish, with two or more bands of white.
The body is usually deep greenish yellow, with the back lemon-yellow
the collar is broad with an undulated border, and is pale green, veined
with darker green blood-vessels. This species is also often met with in

dredging on shelly bottoms.

The Fotamilla
annelid, related

oculifera (Plate

somewhat

to the

XYII,

fig.

8G)

is

another beautiful

Serpula, but its tubes are tough

and

they are constructed out of fine sand and other foreign matters,
glued firmly together with the special secretions of the animal. These
tubes are often found attached to the under sides of stones, but, passing
flexible

;
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to the sides, open upward by a free extremity
they also frequently occur in sheltered nooks in the tide-pools. The worm, when undisturbed, puts out a beautiful wreath of branchiic somewhat resembling
that of the iScypida, but there is no operculum. The branchiiC are always

around

;

beautifully colored, though the colors arc quite variable.

commonest

In one of the
surrounded at base
above this with a ring of Avhite next by a band

styles of coloration, the branchiic are

with reddish brown
then for the terminal half the color is yellowish gray,
with indistinct blotches of brown on the outer sides of the branchiae
;

of reddish brown

;

;

;

there are one to three dark red eyes. There are ten or more branchiae
in each half of the wreath, and they are longer on one side than on the
other.

Another related species, the Sahellamicrophthalmn V., also occasionally
occurs in the pools and on the under sides of stones, constructing tubes
very much like those of the last species. This is a much shorter and
stouter worm, with the branchial wreath relatively much larger and
nearly half as long as the body. The branchite are pale yellowish,
greenish, or tlesh-color, with numerous transverse bands of darker green

extending to the pinuiie on the outer side of the branchine there are
numerous minute eye-like spots of dark brown, arranged in two rows on
;

each.

The body is usually dull olive-green. The Fahricia Leidyi Y., is
member of this group of worms, but is of very minute size. It

another

constructs delicate, flexible tubes, free toward the end, wliich usually
stands upright. Its tubes may be found in the pools.and on the under
side of stones. The worm itself is very small, slender, and when un-

disturbed protrudes a wreath, composed of six branchiic, to a considerable distance above the mouth of the tube. The brauchiaj have five
to seven pinnne on each side, the lowest much the longest, so that when
expanded they all reach nearly to one level. x\t the base of the branchiae there are two pulsating vesicles, alternating in their beats ; and
just back of these there are two minute brown eye-specks two similar
eyes exist at the posterior end. Eleven segments of the body bear fascicles of setae.
Color yellowish white, the blood-vessels red.
Two or more species of the minute but beautiful worms belonging to
the genus Splrorhis are found attached to the fronds of sea-weeds, to
shells, stones, &c., especially in the pools.
These are related to the
^erpnla, and like it form solid calcareous tubes, but these are always
coiled up in a close spiral, and the coil is attached by one side. The
little worms put out an elegant wreath of branchiae, and are furnished
with an operculum. Another very interesting and beautifully colored
;

worm, sometimes found under and among the stones, where there is
mud, is the Cistenidcs Gouldll V., (Plate XVII, figs. 87, S7a.) This
constructs very remarkable, conical, free tubes, of grains ot sand arranged in a single layer, like miniature masonry, and bound together bj*
a water-proof cement. This worm belongs more properly to the muddy

and sandy shores and

will

be mentioned again.
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Under stones and decaying sea-weeds, near liigli-water mark, two or
more kinds of small slender worms are usually found in great numbers
these differ widely from all those before mentioned, and are more nearly
•

related to the
slender,

common earth-worms

of the garden.

and about an inch long, tapering

lus littoralis Y.,

apparently forming a

One of these is

to both ends.

new genus

This

is

white,

Halodil-

allied to Encliytrwus^

Another is of about the same size, but rather longer and more slender,
and light red in color. It has a moniliform intestine, with a red bloodIt belongs apparently to the
vessel attached to it above and below.
genus

Clitellio,

{C. irroratus Y.)

all these setigerous Annelids which have been enumerated, there are quite a number of worms to be found on the rocky
shores which are destitute of all these external appendages, and have
the surface of the body smooth and ciliated. There are two tribes of
such worms in one of them the body is much elongated, and either
roundish, or flattened, and usually very changeable in form and capable of great extension and contraction. These are known as Nemerteans most of them have a proboscis which they can dart out to a great
length. In the other group, known as Flanarimis, the body is broad,

In addition to

:

;

short,
is

and depressed, and often quite

flat,

and their internal structure

quite dift'erent.

One

of the largest of the Nemerteans, the Meclcelia ingens, (Plate

XIX,

met with under stones where there is sand, but it belongs properly to the sandy shores. It is an enormous, smooth, flat worm,
yellowish, flesh-colored, or whitish, and sometimes grows to be ten or
twelve feet long and over an inch wide. The Mccl<elia rosea also occurs
figs. 96, 96a,) is

occasionally in similar places.

This is similar in form, but

is

smaller, less

and decidedly red in color. It is often covered by adhering
sand. Another species, belongiug to the Xemerteans, is often found in
great abundance under stones from mid-tide to near high-water mark.
Many of them are often found coiled together in large clusters. This is
the Nemertes socialis ; it is very slender or filiform, and often five or six
flattened,

inches long
little

when extended.

lighter beneath,

and

it

Its color is dark ash-brown or blackish, a
has three or four eyes in a longitudinal

group on each side of the head. Another larger species, api)areutly
belonging to the genus Cerehratulus, but not sufficiently studied while
living, is also abundant under stones.
It is much stouter and is usually
dark olive-green, brownish-green, or greenish-black in color, but a little
lighter below and at the borders of the head.
Several other small Nemerteans occur under similar circumstances. In the pools, creeping over
and among the algte and hydroids, a yellowish or light orange-colored
species, one or two inches long, is often met with.
This species secretes
an unusual amount of mucus, which is, perhaps, connected with its
climbing habits, and I have on this account named it Polinia glutmosa Y.,
(Plate

XIX,

its age,

fig. 97.)
It varies in the number of its eyes, according to
but they are always grouped in oblique clusters as in the figure,.

.,
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The

color

is

soinetiincss bright

orange anteriorly, but lighter

ol

i>o.steriorly,

with a faint dusky or greenish line along the middle.
Another species, closely resembling the last in form, color, and size, is
((uite common under stones, and especially in dead tubes of i^erpulaj near
low-water mark. This is the (Josmocephala ochracea V., (Plate XIX, figs.
it has numerous eyes on the sides of the head, three or four
on each side forming- an anterior row parallel with the margin the
others forming* two parallel oblique groups, usually with two or three
eyes in each, farther back. On the lower side of the head there is, on
each side, an obli<|uely transverse groove. The color is usually dull yellowish-white or grayish the anterior part is often tinged with orange
and the posterior with ash-gray there is generally a distinct paler median line, most distinct anteriorly. It grows to be two or three inches
95, doa;)

;

;

;

when extended.
Of the rianarians several

l(»ng,

species are also found creeping over the
under side of stones and in the tide-pools. One of the most abundant
is Frocerodcs frequenSj which is a very small but lively species, found
creeping on the under side of stones near high-water. It is usually
abont an eighth of an inch long, dark brown or blackish above and gray
below, and it has two reniform eyes. The Monocelis agilis is still smaller,
its color is dark brown or blackish
elliptical, with only one median eye
By some writers this genus is placed among the Nemerteans. Two
larger species of this group are also occasionally found on the under
;

side of stones.
100,) is

One

of these, the Flanocera 7iehulosd, (Plate

XIX,

usually about half an inch wide and three-fourths long, but

fig.

may

become nearly circular, or may extend into a long elliptical form. It is
Its color is olive-green above, with
flat and thin, with flexuous edges.
a lighter median stripe behind, and yellowish green below. The tentacles on the back are whitish and retractile.
The Stylochopsis UttoraUs Y., (Plate XIX, fig. 90,) is also frequently
found on the under side of stones. It is remakable for having a cluster of eyes on each tentacle, other clusters in front of them, and two or
more rows of eye-spots around the margin, especially in front. Its color
is

variable, but usually greenish, greenish yellow, or brownish yellow,

often reticulated with flesh-color
posteriorly.

many

The eggs were

;

there

is

generally a pale median streak

laid July 12th in large clusters,

composed of

small white eggs closely crowded together, side by side, and at-

tached to the surface of the glass jar in which they were kept.
There are also representatives of the " round worms," or Nematodes,
to be found beneath the stones and among the roots of algne, hydroids,
^c. The commonest of these is, perhaps, the Fontoncma marinuni (Plate
XVIII, fig. 94.) This is a small, very slender, smooth, white, round worm
tapering to both ends, and very active in its movements, constantly coiling itself into a spiral and again uncoiling itself. Its head is furnished
with about six minute cirri in the male the tail is short, narrow, nearly
straight, but one-sided, rapidlj' tapering, and subacute
in the female
;

;
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much longer, and the tail is loug, slightly tapered, straight,
The Fontonema racillatum also occurs iu similar places in

abundance. In this species the male has a short, obtuse, incurved tail j
the female a straight, tapering, narrow, obtuse one. Both species are
oviparous, and the female genital orifice is near the middle of the body»
These worms are from a quarter to half an inch or more in length.
Their complete history

is

not

known

;

they are closely allied to

many

of

the parasitic worms, and it is possible that iu some stages of their development these are also j)arasites.

Of the Eadiates there are also numerous species to be found on these
rocky shores.
Although the purple " sea-urchin," Arhacia punctulata, and the green
"sea-urchin," Btrongylocentrotus DrobacMensis, (Plate XXXV, fig. 268,)
are sometimes met with, their occurrence is irregular and uncertain at
low-water in this region. The former occurs in abundance on rocky
and shelly bottoms in the, sounds ; while the latter occurs chiefly on similar bottoms in the cold area, and at low-water on the outer rocky
shores, and still more abundantly farther north.
The green star-fish, Asterias arenicola, (Plate XXXV, fig. 269,) is
found in large numbers at low- water among the rocks at certain times,
but at other times is seldom met with, though a few young specimens
can almost always be found by careful search beneath the stones. The
adults were very abundant on the shore at Parker's Point, in the latter
part of June but by the middle of July very few could be found there.
Their habit of coming up to the shore may be connected with their
reproductive season. They are always abundant on shelly bottoms in
the bays and sounds, especially where there are beds of muscles or
They often prove exceedingly destrucoysters, upon which they feed.
tive of oysters planted iu waters that are not too brackish for their com;

fort.

They manage

to eat oysters that are far too large for

them

to

swallow whole, by grasping the shell with their numerous adhesive feet,,
and then, after bending their five flexible rays around the shell so as
partly to inclose it, they protrude the lobes and folds of their enormous
saccular stomach from the distended mouth, and surrounding theoyster-shell more or less completely with the everted stomach they
proceed to digest the contents at leisure, and when the meal is finished they quietly withdraw the stomach and stow it away in its proper
place.
In this way a large " school " of star-fishes will, in a short time?
destroy all the oysters on beds many acres in extent, unless their operation be interfered with by the watchful owners. In one instance^
within a few years, at Westport, Connecticut, they thus destroyed about
2,000 bushels of oysters, occupying beds about 20 acres in extent, in a
few weeks, during the absence of the proprietor.
In order to stop their operations it is necessary to dredge over the
eyster-grounds and destroy all the star-fishes thus brought up, by leav-"
ing them on shore above high-water mark ; for if simply torn in pieces-
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is sometimes done, each ray has the power of
the lost parts, so that each fragment may, after a time,
become a perfect star-fish.
The color of this species is generally dark green or brownish green,

and thrown overboard, as

reproduciug-

all

with the madreporic plate bright orange; the males arc more inclined
and sometimes have a reddish tint. It is fonnd all along the
coast from Massachusetts Bay to Florida.
to brown,

Tlie eggs of this species, like those of

most other star-fishes, produce
and provided with vibrating

peculiar larva\ entirely unlike the parents,
cilia

by means of which they swim about in the water, or at the surface,
The young star-fish develops within the larva

for a considerable time.

and gradually absorbs the substance of the larva

into its

own

organi-

zation.

of this and our other common species has been ver^^
and illustrated by Mr. A. Agassiz.
Of the Hydroids many species occur in the pools, or attached to the
lower sides of overhanging rocks, or of stones that have an open space
beneath them, or growing upon the Fucm and other sea-weeds at lowwater mark. The most abundant of all is the Sertularia pumila, (Plate
XXXVI I, fig. 279,) which grows in small tufts of delicate branches on
the stems and fronds of all the larger sea-weeds, and on the sides and
lower surfaces of stones. Another beautiful species, the ObcUa commissuralis, (Plate XXXVII, fig. 281,) occurs at low-watermark and in tidepools, attached to stones and sea-weeds. It is very delicate and much
branched, and sometimes grows five or six inches high, though usually
smaller. At certain times it produces small medusae in its urn-shaped
reproductive capsules; these are discharged and swim free for sometime,
having sixteen tentacles when they become free. Several other species of this genns also occur attached to the sea- weeds at low-water.
The most common of these is 0. diaphana, which grows about an inch high,
attached to the stems of Fucns. The CampanuJaria flexuosa is another
similar hydroid, remarkable for its large reproductive capsules, in which
medusa^ are developed that never become free. This species occurs
in the pools at low-water, on weeds and stones, and also on the lower
sides of overhanging rocks or the timbers of wharves.
It is much
more abundant farther north, as at Eastport, Maine, where it grows in
profusion on the timbers of the wharves, hanging down from their
lower sides, collapsed and dripping, while the tide is low. The Fennaria
tiarella (Plate XXXVII, figs. 277, 278) is a very conspicuous and beautiful species on account of its much-divided black branches and numer-

The development

fully described

ous bright red flower-like hydroids. It occurs occasionally in the i)00ls,
and just below low-water mark, attached to stones, corallines, &c., but is
more common in somewhat deeper water on rocky and shelly bottoms.
The "file- fish" feeds on this species, and probably on other allied
hydroids, for its stomach was found full of the stems and branches,
cut up in fine pieces. Its broad, sharp-edged jaws are admirably
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adapted for browsing ou bydroids, but yet this may not be 'its principal
were very few on this fish, owing to its rarity.
One of the most interesting of the hydroids, found in the rocky pools
at low- water, or in other shaded places, is the Ilijbocodon pyolifer, (Plate
XXXVJII, tig. 282.) This is one of the largest and most beautiful of
the tubulariaus, and is very conspicuous on account of its deep orangered color. It is by no means common, and grows only in those pools
where the w^ater is pure and cool, or uuder the shade of overhanging
rocks. It usually grows singly or in groups of two or three clustered
together. The delicate hydrarium of BougainvilUa superciUaris (Plate

food, for our observations

fig. 27G) is also occasionally met with in the larger tide-pools
near low-water mark, and the small, free medusa?, which are produced
by budding from the hydrarium, are frequently found swimming in the
waters in spring. The Clava leptosiyla is a beautiful and apparently
soft and tender species, but it grows in clusters on the fronds of Fucm
at low-water mark, on the most exposed shores, and withstands the
most powerful surf, nnharmed. The colonies are bright light red in
color and consist of numerous hydroids arising from creeping stolonEach of
like tubes, which interlace to form the base of the colony.
the hydroids consists of a cylindrical stem, slender at base and about

XXXVII,

a quarter of an inch high, at the end of which there is a thicker, clubshaped or fusiform " head," covered with about fifteen to thirty, long,
slender tentacles, but the form both of the heads and tentacles is constantly changing, owing tb their contractions. The small medusa-buds
are grouped in clusters below the tentacles and do not become free.
This species is also to be found in the pools and on the under sides of
large stones close to low- water mark.
The Hydractinia poIycUim is often met with covering the dead shells
inhabited by the hermit-crabs, whether in the pools or in deeper water
off shore, with a soft, velvet-like, reddish coating, which is made up of
hundreds of hydroids united together by their bases into a rather firm,
continuous layer, covered with conical points. This basal layer sometimes not only entirely covers the shell, but extends out considerably

beyond the borders of the aperture, so as to increase the capacity pf
the interior. This is no doubt a great gain to the crab, because he will not
be so soon compelled to exchange his shell for a larger one. Each colony of these hydroids is either male or female the sexes differ in depth
of color, the male colonies being palest. But in each colonj^ there are
also many sterile individuals, who have to do the eating and digesting for
;

the whole community, while the sexual individuals attend to the reproduction of the race. Farther north, as at Xahant, Massachusetts, this
species often incrusts broad surfaces of the rocks in the pools, but I

have not observed it growing in this way south of Cape Cod yet in one
we dredged it growing on a rock.
The Halecium graclle V. is frequently found growing in profusion on
the under side of stones, in tide-pools, and attached to oysters, dead
;

instance

;
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shells,

«S:c., ifi

i'ornis ratlior

.">')

sballow waters, both of the sounds and cstuarit's. It
lli'xible tufts, three or four inches hi<;ii, with

donso, pale,

very uunu'rous shMider branches.

Of J'olyps there are several species belongiufj to tlic actiuians, or
"sea-aneuiones," and one s[>ecie.s of genuine coral, Astra iiii'ki,) but the
(

seldom found at low- water, though common in sliallow water,
ou rocky^ bottoms. The most common of the actinians is the "fringed
sea-anemone," Metridium marfjinatum. This may almost always be
found ou the under sides of large stones that have sufficient space beneath, in sheltered crevices near low-water mark, and adhering to the
rocks along the borders of the larger tide-pogls, where they are shaded
and i)rotected by the overhanging sea-weeds. In full expansion this
species has a very graceful form. From the expanded base the body
rises in the form of a tall, smootli column, sometimes cylindrical, sometimes tapering slightly to the middle, and then enlarging to the sumToward tlie top the column is surrounded by a circular thickened
mit.
which the character of the surface suddenly changes, the
above
fold,
skin becoming thinner and translucent, so that the internal radiating
This part expands upward and outpartitions are visible through it.
ward to the margin, which is folded into numerous deep undulations or
frills, and everywhere covered with very numerous, fine, short, crowded
The tentacles also cover the upper side of the disk, half
tentacles.
way to the mouth, but are larger aud less crowded in proportion to the
distance from the margin. The mouth is oval and the lips divided into
numerous folds. The largest specimens are sometimes five or six inches
high and three or four inches across the disk. The colors are extremely
latter is

sides of the body are yellowish brown
may
of any shade from white, flesh-color,
but
it
be
or orange-browni,
yellow, light brown, to dark umberchestnut,
orange,
salmon,
l)iuk,
brown or it may be mottled aud streaked with two or more of these colors.
The upper part of the body and tentacles are translucent, and have
lighter colors, generally either white, pink, flesh-color, or pale salmon;

variable.

Most frequently the

;

the tentacles are also frequently banded with flake-white, and often
have dark tips. This species, when much irritated, throws out from
minute loop-holes along the sides large numbers of long, slender, white
threads, which are covered with microscopic stinging-organs, powerful
to defend them from the attacks of fishes and other enemies
but they do not penetrate the human skin.
Another species, the " white-armed anemone," Sngartia IcucoJena,

enough

XXXVIII, l^g. 281,) is also common at low-water, especially on
side of large stones, and sometimes nearly buried in sand
under
the
and gravel. This is more elongated and slender than the last, and has
a smaller, simple and plaiu disk, Avith the tentacles much longer and
more slender, and crowded together near the margin the surface of
the body is smooth and uniform, without any thickened fold. The
color is usually pale salmon or flesh-color, and the skin is translucent,
(Plate

;

J
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SO as to
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show the iuternal lamella? the tentacles are paler aud more
and usually whitish, but sometimes pale salmon. The
5

translucent,

tentacles, in full expansion, are over

species of Sagartia

{S.

an inch long.

modesta) occurs buried

up

A

second elongated

to its tentacles in the

gravel and sand among rocks. This species is quite rare, and has a
thicker and firmer skin, which is nearly opaque and dull yellowish in color the tentacles are shorter, with dark greenish markings at
the base.

much

;

Halocampa producta (Plate XXXVIII, fig. 285) also occurs under
last, though it may also be found
on sandy shores, slightly attached to a shell or pebble, perhaps a foot
beneath the surface, but in expansion it stretches its body so as to
expand its tentacles at the surface, above its burrow, into which it
quickly withdraws when disturbed. This species is remarkable for the
great length and slenderness of its body in full extension
for having
only twenty tentacles, with swollen tips and for the rows of suckers
along the sides, to which it fastens grains of sand, &c. It has no distinct disk at the base, which is bulbous and adapted for burrowing
The,

the same circumstances with tbe

-,

;

Its color is whitish, flesh-color, or pale salmon, with the suckers whitish.

The

brown tips, but sometimes the
expansion the length of large specimens
and the diameter about a third of an inch, but in con-

tentacles usually have darker

tips are flake-white.
is

about a

foot,

In

fall

body becomes much shorter and more swollen.
The Asirangia Dana', which is the only true coral yet discovered on

traction the

New England, is occasionally found on the under side of
overhanging rocks, or in jiools where it is seldom or never left dry. The
coral forms incrusting patches, usually two or three inches across, and
less than half an inch thick, composed of numerous crowded corallets,
having stellate cells about an eighth of an inch in diameter. The living animals are white, and in expansion rise high above the cells and
exi)and a circle of long, slender, minutely w^arted tentacles, which
have enlarged tips. These coral-polyps, when expanded, resemble clusters of small, white sea-anemones, and like them they will seize their
prey with their tentacles and transfer it to their mouths. They feed
readily, in confinement, upon fragments of mollusca or Crustacea.
Several species of sponges also occur in the rocky pools and on the
under sides of stones. The most conspicuous one is a bright red species, which forms irregular crusts, and rises up in the middle into
many small, irregular, lobe-like branches. Another species forms
broad, thin incrustations, of a sulphur-yellow color, on the under side
of stones. These species have not been identified. A small, urnshaped or oval species, with a large aperture at the summit, surrounded by a circle of slender, projecting spicula, occurs in the pools,
and is probably the same as the Gnintia ciliata of Europe.
In addition to the numerous species already enumerated, most of
which belong to groups that are essentially marine animals, there are
the coast of

.

"

.
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a few species of marine insects that are frequently met with under
among the small green algiD. Among these a small lead-colored insect belonging to the family of " spring-tails," -AnwreVZa maritma,iH
the most abundant. With it a spider, Bdella, and several species of mites
{Tromhklium) are often found. Several specimens of a "false scorpion,
Chcrnes ohlougus, were also found by Mr. Smith near low-water mark
under stones. In the pools and on the rocks, among the green confervie
and other sea-weeds, the active green larvie of a two-winged fly, Chironomiis occanicus, is often found in abundance. This larva we have detected
in the stomach of the " tom-cod," mixed with small Crustacea.
stones, or

List of species inhabiting the roclaj shores of the sounds and hays.

In the following list the species living in these situations are brought
together systematically, whether mentioned in the preceding pages or
not. The lists are not to be regarded as comj^lete, but include most
of the species ordinarily met with. The references are to the pages of
this report,

where remarks upon the species may be found

:

ARTICULATA.
Insects.

Page,

Page.

Chironomus oceanicus
Anurida maritima
Chernes obloneus

331
331
331

Bdella marina

331

Trombidium, several species

331

Crustacea.
Page.

Page.

Cancer irroratus
Panopeus dei^ressus
P. Sayi

P. Harrisii

Carcinus granulatus

Eupagurus

pollicaris

E. longicarpus

Homarus Americanus
Orchestia agilis

Hyale

littoralis

Calliopius Iceviusculus

Gammarus

ornatus
G. annulatus
G. Marinus

312
312
312
313
312
313
313
313
314
315
315
314
314
314

Mcera

levis

- .

Melita nitida

Amphithoe maculata

,

A. valida
Caprella, sp

Spha^roma quadridentata
Idotea irrorata

.

i)hosphorea
Erichsonia filiformis
I.

315
314
315
315
316
315
316
316
31G

Epelys montosus
Jtera copiosa

.

Balanus balanoides
Numerous small Entomostraca.

315
304

.
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Annelids, [Ch(vtoj)ods.)
Page.

Lepidoiiotus squamatus

320
320
321
349
349
349
319

L. sablevis

Haruiotlioe imbricata

Phyllodoce
Eulalia

Eumidia
Podarke obscura

317
318

Nereis vireus
]SJ".

liinbata

IT.

pelagica

Mari^liysa Leidyi

Lumbriconereis opalina.
L. tenuis

—
.

.

Rhyncliobolus Americanus
R. dibrancliiatus
Cirratulus srraudis

319
319
320
320
319
319
319

[332]
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Page.

Astyris lunata

avara
Odostomia producta

Aiiacliis

O. fusca
O. bisuturalis
O. triiida
O. iuipressa

,

Rissoa aculeus

Skeuca planorbis

.

.

.

,

Littoriua palliata
L. rudis

Lacuua viucta

.'>()G

Uittiuiu iiif>ruiu

uOG
307
307
307
307
307
30G
383
305
305
305

Cerithiopsis Greeuii

305
383
305

Triforis nigrocinctus.

Crepidula fornicata.
C. convexa
C. unguiforinis

Adnata

553

testudiualis

Doris bifida
Polycera Lessouii
Doridella obscura

.

.

.

.

;ui7

.

307
400
307

iEolis, uudetermiiied.

LamelUb ra n chs, Bi veil ves.)
(

Page.

My a

arciiaria

Saxicava arctica
Ivellia

plauulata

Scapharca transversa
Argiua i^exata

Page.

My til us

309
309

edulis

Modiola plicatiila
M. modiolus

310
309
309

Anomia

307
307
309
311
310

.

glabra

Ostrani Tirgiuiana,

Ascidians.
Page.

Molgula Mauliatteusis

Page.

Cynthia partita

311

311

Bryozoa, {or Polyzoa.)
Page.

Page.

Crisia eburnea

311

B. flabellata

Tubulipora flabellaris

405
404
404
312
389
404
404
311

Membranipora
M. lineata

Alcyonidium ramosum
Alcyonidiuui birsutum
A. bisj)idum
Yesicularia gracilis
Yesicularia cuscuta
V. dicbotoma
.

Bugula

turrita

pilosa

Escbarella variabilis

Discopora

.

.

coccinea(:')..

Lepralia, sp

Cellepora ramulosa

- . .

Pedicellina Americana.

389
400
40G
312
424
420
312
405

RADIATA.
Echinoderms.
Page.

Page.
I

Arbacia pimctulata.

326

I

Asterias arenicola

326

.
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Acaleplis.
Page.

Page.

Halecium

O. diaphaua

327
390
327

S.

O. geniculata

407

Bougaiuvillia superciliaris

Clytia Jolinstoui

Margelis Carolinensis

C. flexuosa

408
408
408
408
327

Lafoea calcarata

408

Obelia commissuralis
O. pyriformis

Orthopyxis calicnlata
Platypyxis cylindrica
Cainpanularia voliibilis

328

gracile

Sertularia argentea

408

pumila

327
328

Clava leptostyla
Pennaria tiarella

Hybocodon

328
327
328
328

prolifer

Hydractiuia polyoliua ....

Polyps.
Page.

Metridiuin marginatum

329
329
330

Sagartia leucolena
S.

modesta

Page.

Halocampa producta

330
329

Astrangia Dana?

PROTOZOA.
Sponges.
Page.

Grantia

ciliata

Leuco.solenia botryoides

Halichondria, sp

II.

—

2.

(?)

. .

330
391
330

Page.

330
330

Tedania, sp
Eenieria, sp

FAUNA OF THE SANDY SHORES OF THE BAYS AND SOUNDS.

These sandy sliores vary considerably in character according to their
and composition. In the more exposed positions the beaches
of fine loose sand differ but little in character from those that prevail
so extensively on the ocean shores, from Cape Cod to North Florida.
In more sheltered situations there is generally more or less mud mixed
with the sand, which often forms chores with a very gentle slope, running down to broad flats, bare at low- water such flats of sandy mud
are the favorite homes of large numbers of burrowing creatures but
even on the exposed beaches of loose siliceous sand, which are comi)letely
torn up and remodeled by every storm, there are still to be found many
kinds of animals perfectly adapted to such conditions, finding there
their proper homes. In other cases there is more or less gravel and
pebbles mixed with the sand, which, under some conditions of exposure, produce a firm and compact deposit, admirably adapted to the
tastes and habits of certain tube dwelling and burrowing creatures. In
other places, especially in sandy coves or other sheltered situations, the
sandy flats are partly covered by tufts and patches of eel-grass, and
situations

;

5
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there are many animals that find congenial resorts on such flats. Then
there will sometimes be pools or rivulets of sea- water ou the sandy Hats,
in which certain creatures often spend the short time while thus impris-

oned by the tide.
The special localities where the sand-dwelling species of this region
were chiefly studied, are the beaches on Naushon and adjacent islands;
Xobska Beach and several other beaches near Wood's Hole the extensive sand-beach between Falmouth and Waquoit; the beach at Menemsha Bight, on jMartha's Vineyard several beaches on the shores of
Buzzard's Bay the beaches at South End, Savin Bock, and other localthe beaches on Great South Bay, Long Island
ities near l^cw Haven
the beaches at the mouth of Great Egg Harbor, New Jersey, «!v:c., be;

;

;

;

;

sides the outer beaches at various other points.

Along the upper part of the sand-beaches there is generally an almost
continuous belt of dead sea-weeds, broken shells, fragments of crabs,
Although
lobsters, and various other debris cast np by the waves.
many of the dead shells, &c., which occur in this way, belong really to
the sandy shores near low-water, others have come, perhaps, from deeper
water and other kinds of bottom. Therefore, although such rubbishheaps may afford good collecting grounds for those who frequent the
shores after storms, it would be useless to enumerate the species that
more or less frequently occur in them. Beneath such masses of decaying materials many insects and Crustacea occur, together with certain
genuine worms. Part of these are truly marine forms, and are never
found away from the sea-shores, but many, especially of the insects, are
in no sense marine, being found anywhere in the interior where decaying matters abound. The two-winged flies (Dlptera,) of many kinds,
are especially abundant, and their larvie occur in immense numbers in
the decaying sea-weed. Some of these flies are, however, true marine
species, and live in the larval state in situations where they are submerged for a considerable time by the tide. 1 have often dug such
larvie from the sand near low- water mark, and have also dredged them
at the depth of four or five fathoms off shore. During unusually high
immense quantities of the fly-larvfe will be carried away by the
encroachment of the waters, and thus become food for fishes of many
kinds, and especially for the young ones, which frequent the shallow waters
along the shores. There are also many species of beetles {Coleoptera)
which frequent these places, and several of them are genuine marine
insects, living both in the larval and adult conditions in burrows between tides. Among these are two or three species of i>/t'(7/«s, belonging to the Staphylinlda' ; several tiger-beetles {Cicindela^) and represenThe " tiger-beetles " are very active, carnivotatives of other families.
rous insects and frequent the dry sands just above high-watermark;
when disturbed they rise quickly and fly away to the distance of sevtides

They are so wary that it is difficult to catch
Most of the species reflect bright, metallic, bronzy or

eral yards before alighting.

them without a

net.
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greeu colors, aud maiij' of them have the elytra more or less marked with
Mr. S. I. Smith found the larva of our largest species (C. (jenerosa) at Fire Island, living in holes in the sand below high-water mark,
associated with the species of Talorchesfia.
Beneath the decaying sea-weeds on the sandy shores immense numbers of the lively little crustacean, OrcJiestia aglHs, (p. 314, Plate IV,
fig. 14,) may always be found.
Two other relatell species, of larger size
and paler colors, but having the same habit of leaping, though not in
such a high degree, occur among the weeds, or burrowing in the sand,
or beneath drift-wood, &c., a little below high-water mark. In fact the
sand is sometimes completely filled with their holes, of various sizes.
Both these species are stout in form, aud become about an inch long
when mature. One of them, Talorchestia longicornis, can be easily distinguished by its very long antenntTi the other, T. niegalopMhalma,hj ita
shorter antenna; aud very large eyes. Both these species are pale grayish, and imitate the color of the sand very perfectly.
When driven
from their burrows by unusually|high tides or storms they are capable
of swimming actively in the water. They make dainty morsels for fishes
and many shore birds, as well as for certain crabs, especially Ocypoda
white.

;

arenaria.

On sandy beaches near high-water mark, especially where the sand is
rather compact and somewhat sheltered, one of the " fiddler-crabs,"
Gelasimus pugUator, is frequently found in great numbers, either running actively about over the sand, or peering cautiously from their holes,
which are often thickly scattered over considerable areas. These holes
are mostly from half an inch to an inch in diameter, and a foot or more
in depth, the upper part nearly perpendicular, becoming horizontal below, with a chamber at the end. Mr. Smith, by lying perfectlj^ still for
some time on the sand, succeeded in witnessing their mode of digging. In doing this they drag up pellets of moist sand, which they
carry -Huder the three anterior ambulatory legs that are on the rear side,
climbi^ig out of their burrows by means of the legs of the side in front,
aided by the posterior leg of the other side. After arriving at the
mouth of their burrows and taking a cautious survey of the landscape,
they run quickly to the distance^often of four or five feet from the burrow before dropping their load, using the same legs as before and carrying the dirt in the same manner. They then take another careful survey of the surroundings, run nimbly back to the hole, and alter again
turning their pedunculated eyes in every direction, suddenly disapi)ear,
soon to reappear with another load. They work in this way both in the
night and in the brightest sunshine, whenever the tide is out and the
weather is suitable. In coming out or going into their burrows either
side may go in advance, but the male more commonly comes out with
the large claw forward. According to Mr. Smith's observations this
species is a vegetarian, feeding upon the minute algne which grow upon
the moist sand. , In feediug^the males use only the small claw with which
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up the

bits of algw very daintily ; the females use iiulim-icntly
small claws for this jmrpose. They always swallow moid
or less sand with their food. Mi\ Hmith also saw these, crabs eiiya^ed
eitht-r of their

up the surface of the sand where covered with their favorite
they formed into pellets and carried into their holes, in the
same way that they bring sand out, doubtless storin;^- it until needed
for food, for he often found large <puintities stored in the terminiil
chamber. Mv. T. M. Pruddeu has since ascertained that one of the other
in scrapino-

algie, wiiich

species of " fiddlers" on our shores {G. minax) is also a vegetarian
feeds upon similar alga', which grow on the muddy salt-marshes.

and

The Ovijpoda nrenaria is a crab allied to the " fiddlers" and similar iu
some of its habits. It is a southern species, ranging as far as Brazil,
and adult si)ecimeus have not yet been observed on the coast of New
England, but Mr. Smith has observed the young iu abundance at Fire
Island, and we have the young from Block Island it occurs at Great
;

Egg Harbor, New Jersey,

it may be looked for
on the beaches of Nantucket and JMartha's Vineya/d. This crab lives on
the beaches at, and even far above, high water mark. It digs large holes
like the fiddlers, often in the loose dry sand, back from the shore, yet
when disturbed it will sometimes take to the water in order to escape,
though it soon returns to the shore. In digging its holes, according to
Mr. Smith's observations, it works in the same way as the "tiddlercrabs," except that it is quicker in its motions, and often, instead of carrying the pellets of sand to a distance from the hole, it throws it away
with a sudden and powerful jerk, scattering the sand in every direction,
It is even more cautious in its movements, and is always on the alert, even
the slightest movement on the part of one who is watching them is
sure to send them all into their holes instantly. In color this species
imitates the sand very perfectly, especially while young, when the/
are irregularly mottled and speckled with lighter and darker shades of
gray. They also have the habit of crouching dow^n closely upon or
into the sand, when suddenly frightened, and aided by their colyrs will
often thus escape observation. At other times they will trust to their
speed and scamper over the sand with such swiftness that they are not
easily captured. This crab is carnivorous in its habits and, according
to Mr. Smith's observations, it lives largely upon the ''beach-fleas"
(Tulorvliestia) which inhabit the same localities.
It will lie in wait and
suddenly- spring upon them, very much as a cat catches mice. It also
feeds upon dead fishes and other animals that are thrown on the shore
by the waves.
Another inhabitant of the upper part of the sand-beaches, just below
high-water mark, is the ScyphaceUa arenicola Siiixn, which has, as yet,
been found only on the coast of New Jersey, but probably occurs farther north. It is a small, sand-colored Isopod crustacean, which hits no
near relatives, so far as known, except in New Zealand. It burrows in
the sand, making a little conical mound around the mouth of the holes.

6

V

of larger size, and therefore
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The only Annelid observed high up on the sand-beaches

is the slenwhite HaJodrillus littornlis, referred to on page 324, which lives
under the decaying sea- weeds in great numbers.
On the lower parts of the sand-beaches, toward low-water mark, and
especially on the broad flats, which are barely uncovered by the lowest
tides, a much larger number of species occurs.
Among the Crustacea of these sandy shores we frequently find the
common Cancer irroratiis, (p. 312,) which is very cosmopolitan in its
habits. Occasionally we meet with a specimen of Card mis granulatm,
but this is not its favorite abode but the " lady-crab " or "sand-crab,"
Flatyonichns ocellatus, (Plate I, lig. 4,) is perfectly at home among the
loose sands at low-water mark, even on the most exposed beaches. This
species is also abundant on sandy-bottoms off shore, and as it is fnrnished
with swimming organs on its posterior legs, it can swim rapidly in the

der,

;

water and was taken at the surface in Vineyard Sound in several inand some of the specimens thus taken were of full size. When
living at low-water mark on the sand-beaches it generally buries itself
up to its eyes and antennae in the sand, watching for prey, or on the lookout for enemies. If disturbed it quickly glides backward and downward into the sand and disappears instantly. This power of quickly
burrowing deeply into the sand it possesses in common with all the
other marine animals, of every class, which inhabit the exposed beaches
of loose sand, for upon this habit their very existence depends during
storms. By burying themselves sufiticiently deep they are beyond the
reach of the breakers. The means of effecting this rapid burrowing are
very diverse in the different classes. Thus one of the flishes {Ophidlum
marginatum), which lives in these places, has a long acute tail and by
its peculiar undulatory motions can instantly bury itself tail-first in the
sand. Others have acute heads and go in head-first.
The "lady-crab" is predacious in its habits, feeding upon vjirious
smaller creatures, but like most of the crabs it is also fond of dead
In some localities they are so abunfishes or any other dead animals.
will
shark
in
a short time be completely covered
dead
fish
or
that
a
dant
with them, but if a person should approach they will all suddenly slip oft'
backwards and quickly disappear in every direction beneath the sand
after a short time, if everything be quiet, immense numbers of eyes
and anteunai will be gradually and cautiously protruded from beneath
the sand, and after their owners have satisfied themselves that all is
well, the army of crabs will soon appear above the sand again and continue their operations. The color of this crab is quite bright and does
not imitate the sand, probably owing to its mode of concealment.
The ground-color is white, but the back is covered with annular spots
formed by specks of red and purple. It is devoured in great numbers
by many of the larger fishes.
Another curious burrowing creature, living under the same circumstances,

;

stances as the last,

is

the Mijjpa talpoida, (Pate II,

fig. 5.)

But

this
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species Imrrows like a mole, head-first, insteiul of backward. It can
also swim quite actively and is sometimes found swimminj;- about in the

sand
thrown up by the waves, on sandlive in shallow water on sandy bottoms in
beaches, but it
on one of the sand-beaches near Wood's
seining
great numbers, for in
quantity of this species was taken. Its
large
(ishes,
a
small
for
Ilole
It is one of
color is yellowish white, tinged with purple on the back.
the favorite articles of food of many fishes. Mr. Smith found the
young abundant at Fire Island, near high-water, burrowing in the sand.
This species is still more abundant farther south.
pools

U^rt

on the

flats at

low-water.

and
seems to

at low-water mark,

is

The curious long-legged
(piently

met with

at or just

It is occasionally duj^- out of tho

often

" spider-crab," Llblida canalictilata,

is

fre-

below low-water mark on sandy shores, but

home is on muddy bottoms.
Creeping, or rapidly running, over the bottom in shallow water, or in
the tide-pools on the flats, the smaller " hermit-crab," Eupa()urus Jongic<u-pus, (p. 313,) may almost always be observed ensconced in some dead

its [)roper

This
shell, most commonly that of Ilyanassa ohsoleta.
more abundant among eel-grass, and on muddy shores.

univalve
is still

siDecies

The common "sand-shrimp," Crangon vulgaris, (Plate III, fig. 10,)
always occurs in great numbers on the sandy flats and in the tide-pools
and rivulets, as well as on the sandy bottoms in deeper water off shore.
This species is more or less specked irregularly with gray, and imiWhen resting quietlj' on the
tates the color of the sand very closely.
bottom, or wheu it buries itself partially and sometimes almost entirely,
except the eyes and long slender antennae, it cannot easily be distinguished by its enemies, and, therefore, gains great protection by its
When left by the ti<le it buries itself to a considerable depth in
colors.
moist sand. It needs all its powers of concealment, however, for it is
eagerly hunted and captured by nearly all the larger fishes which frequent the same waters, and it constitutes the principal food of many of
them, such as the weak-fish, king-fish, white perch, blue-fish, flounders,
striped bass, &c. Fortunately it is a very prolific species and is abundant along the entire coast, from North Carolina to Labra<lor, wherever
sandy shores occur. The young swim free for a considerable time after
hatching, and were taken at the surface in the evening, in large numbers.

The common

i)rawn,

I*akt>tnonetes

vulgaris,

(Plate II,

fig.

9,)

often occurs, associated with the Crangon, but it is much more abundant
among the eel-grass, and especially in the estuaries where it has its

proper home. As this is one of the most abundant species and of
great importance as an article of fish-food, it will be mentioned again,
with more details, in connection with the fauna of the estuaries.
Several species of smaller Crustacea also burrow in the sand at lowwater mark. One of the most remarkable of these is an Amphijxxl, the
Lepidactylis dytiscus,

with which

it

which by

its

external form reminds one of JJippUy

agrees in habits, for

it

burrows in the sand

like

a mole.

;
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found under stones in sandy places. Its color is
Tlie Unciola irrorata (Plate IV, fig. 19) often
lives in tubes in the sand in abundance, but is by no means confined to
such localities, for it occurs on all kinds of bottoms and at all depths
down to at least 430 fathoms (oif St. George's Bank,) and is abundant
It is particularly
all along the coast, from New Jersey to Labrador.
abundant on shelly and rocky bottoms, and although it habitually lives
in tubes, it does not always construct its own tube, but is ready and
willing to take possession of any empty worm-tube into which it can
get, and having once taken possession it seems to be perfectly at home,
for it remains near the eud of the tube protruding its stout claw-like
antennae, and looking out for its prey, in the most independent manner.
It will also frequently leave its tube and swim actively about for a time,
and then return to its former tube, or hunt up a new one. It seems,
however, to be capable of constructing a tube for itself, when it cannot find suitable ones ready-made. Its color is somewhat variable, but
it is generally irregularly specked with red and Hake-white, and the
antennae are banded with red. It contributes very largely to the food
of many fishes, such as scu[», pollock, striped bass, «&c.
On the moist sand-flats curious crooked trails made by the Idotea
This little Isopod burcceca (Plate V, fig. 22) may generally be seen.
rows like a mole just beneath the surface of the sand, raising it up into
a little ridge as it goes along, and making a little mound at the eud of
the burrow, where the creature can usually be found. This species is
whitish, irregularly specked with dark gray, so as to imitate the color
of the sand very perfectly. It is also capable of swimming quite rapidly.
The Idotea Tu/tsii is another allied species, having the same habits and
living in similar places, but it is much more rare in this region. It has
also been dredged on sandy bottoms off shore. It is a smaller species
and darker colored, with dark brown markings. The Idotea irrorata
(p. 316, Plate Y, fig. 23) also occurs on sandy shores wherever there is
eel- grass, among which it loves to dwell.
The well known "horseshoe-crab" or "king crab," Limulus Polyphemus, is also an inhabitant of sandy shores, just below low-water mark,
but it is more abundant on muddy bottoms and in estuaries, where it
burrows just beneath the surface and feeds upon various small animals.
At the breeding season, however, it comes up on the sandy shores to
deposit the eggs, near high-water mark. According to the statements
of Eev. S. Lockwood, (in American Naturalist, vol. iv, p. 257,) the
spawning is done at the time of high tides, during May, June, and July
they come up in pairs, the males, which are smallest, riding on the
backs of the females and holding themselves in that position by the
short feet, provided with nippers, which are peculiar to the males. The
female excavates a depression in the sand and deposits the eggs in it,
and the male casts the milt over them, when they again return to
deei)er water, leaving the eggs to be buried by the action of the waves.
It is also occasionally

pale yellowish white.

•
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In aquaria, niidcr favorable circumstances, the 0}x^s liatcli in about six
weeks, but in their natural conditions they i)robal)ly hatch sooner than
this; under unfavorable conditions the hatching; may be delayed for a

whole year.
ing"

The

ej^fjfs

observations of

more

are very numerous.

Lockwood, Dr. A.

]\[r.

In addition to the interestS. l*a(;kard

has since

«^iven

embryos and youn<j of
TAmulus in the proceedings of the American Association for the Advaiu*ement of Science, 1870, p. 247, and in the Memoirs of the Boston
detailed accounts of the dcvelopnu^nt of the

Society of Natural History, vol.

ii,

[).

15o, 187L*.

Annelids are quite numerous on the sandy shores wliere the

coiuli-

evident that these soft-bodied creatures would
be quickly destroyed by the force of the waves and the ai;itation of the
sand, were they not provided with suitable means for protecting themselves.
This is effected mainly in two ways the sand-dwelling species
either have the power of burrowing deeply into tlie sand with great
tions are favorable.

It is

:

they construct long durable tubes, which descend deeply
and aflbrd a safe retreat. Many of the active burrowing
s[)ecies also construct tubes, but they usually have but little coherence
and are not verj^ permanent, nor do they appear to be much relied on
by the owners. There is, however, great diversity both in the structure
and composition of the tubes of different species, and iu the modes by
which the rapid burrowing is effected.
The large green Nereis {N. virens, p. 317) is found on the sandy
shores in places that are somewhat sheltered, especially if there be an
admixture of mud or gravel with the sand to give it firmness and
solidity.
This species barrows deeply beneath the surface and lines
the interior of its large irregular burrows with an abundant mucus-like
secretion, which gives smoothness and some coherency to the walls,
but does not form a solid tube. With this, and in greater numbers, the
smaller species, Nereis limhata., (p. 318,) is also found, aud its habits
appear to be essentially the same. Both this and the preceding can
burrow rapidly, but much less so than some other worms, and consequently they are not well adapted to live ou exposed beaches of movingsands, but prefer coves and harbors. The two large species of Rhi/nchoholus are much better adai)ted for rapid burrowing. Their heads
are very small and acute, and destitute of all appendages, except four
minute tentacles at the end the body is long, smooth, and tapers
gradually to both ends, and the muscular system is very powerful, and
so arranged as to enable these worms to coil themselves up into the shape
of an open spiral, like a corkscrew, and then to rapidly rotate themselves on the axis of the spiral. When the sharp head is inserted into
the loose mud or sand and the body is thus rotattnl, it penetrates with
great rapidity and disappears almost instantly. Both these species are
found ou sandy as well as ou muddy shores and flats near low-water
mark, and also in deeper water. The one usually most abundant is /?.
diOranchiatus, (IMate X, figs. 43, 44 ;) this is readily distinguislied by hit-vrai>idity, or else

into the sand

;
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both on the upper and lower sides of the lateral appendAmerimnus, (Plate X, figs, -45, 40,) has gills that
less branched on the upper side of the appendages, as shown
in fig. 46, but none on the lower side; the appendages are also longer,
especially posteriorly, and differently shaped. The proboscis is remarkably long and large, and when fully protruded it shows four large, black,
ing a simple

The
are more or

ages.

gill

other, R.

Both these worms are destitute of true
most of the allied worms possess, but have the
general cavit\' of the body filled, between the various organs, with
bright red blood, which shows through the skin, giving a more or less
red or purple color to the whole body and proboscis.
The two species of -LMW&r/coHere^'.s' already referred to {p. 320,) occur in
similar localities, and are usually associated with the two preceding species, but they are less rapid burrowers and require for their safety localities where the sand is compact and mixed more or less with mud,
or where it is somewhat sheltered from the force of the waves. In
sandy coves, and especially on* the flats of sandy mud, close to lowsharp, fang-like jaws or hooks.

blood-vessels, such as

water mark, the smaller species, L. femiis, is generally very abundant,
penetrating the sand, beneath the surface, in every direction. It is
often a foot or

more

in length

when extended, and not much

coarse thread or small twine, and bright red in color.
in these localities is turned

up with a spade,

larger than

When

the sand

their drawn-out, red, thread-

can usually be seen in large numbers, but they are so fragile
The head is obtusely
to obtain an entire specimen.
conical, a little flattened, smooth, pale red, and iridescent, without eyes.
The other species, L. ojMlina V., (Plate XIII, fig. CD,) is much larger, growing to the length of eighteen inches or more, and about .10 to .12 of an
inch in diameter. Its color is dark bronze, or reddish brown, or jiale

like bodies

that

it is difficult

the surface reflecting the most brilliant opal-like colors. It is
from the L. tenuis by its four e^es in a row across
the back part of the head. Both these species, when removed from
their burrows, coil themselves in a long spiral. They burrow readily

red,

easily distinguished

and deeply, but not so rapidly as many other worms, and do not seem
to have permanent tubes. Another worm, found in similar places and
readily mistaken for L. tenuis on account of its long, slender, almost
thread-like body and red color, is the JSfotomastus filiform is V.; but
in this species the head is very acute, the lateral .appendages and
setiTB are very different, and the color is paler red, with bauds or rings
of bright red.

This species has, moreover, a smooth, subglobular pro-

boscis, without jaws, while the former has a powerful set of compli-

cated jaws, without a distinct proboscis, and they are widely different in
The latter feeds upon the organic matter contained
in the mud that it swallows, while the species of Lumhriconereis are
carnivorous, feeding ui)on other worms, &c.
second and much larger

internal anatomy.

A

species of Notomastus occurs in similar places, though apparently preferring a greater proportion of

mud.

This species, N. luridus V., grows
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to be about ten inches long and .10 in diameter.

Its color is a

49
dark

purplish or lurid brown, specked with white, and sometimes inclined
Its head is very acute, and it has a smooth, swollen, dark
to red.

blood-red proboscis.
the fine

mud and

It is

san<l.

a rapid burrower, penetrating deeply into
I'lonijdta V. is another worm allie«l

The Maldane

to the last, and usually associated with it, but tliis species constiucts
rather firm, round tubes out of the line sand and mud, which are very
long and descend deeply into the soil, and are often .20 to .25 of an inch
in diameter. This worm is six or eight inches long, with a round body

of nearly uniform diameter, which looks as if obliquely truncated at
both ends, but the obliquely-phiced ui)i)er surface of the head is bordered by a slight ridge or lold on each side and behind. The color
is dark umber-brown, or re(Ulish brown, the swollen part of each ring
often lighter grayish or yellowish brown, but usually bright red, owing
to the blood-vessels showing through. The intestine is large and tilled
with sand. Another worm, belonging to the same family with the hist
and, like it, constructing long, round tubes of agglutinated sand, is the
Clymenella torquata, (Plate

XIV,

tigs. 71, 72, 73,)

but this species ofteu

where the sand is more free from mud, or eveu in nearly pure, siliceous sand, and sometimes considerably above low- water mark, though
It generally constructs its long and
it is also found in deep water.
nearly straight tubes very neatly, of tiue white sand, without mud.
lives

It loves,

however,

to dwell in sheltered spots, in coves, or in the lee

of rocks and ledges, and

is also

partial to those spots

shores where eel-grass grows, building

tubes

on the sandy

among the

roots.
It is a
rather handsomely colored species, being usually pale red, with bright
its

red bands around the swollen parts of the rings, but it is sometimes
brownish red or dull brown. It can always be recognized by the peculiar collar on the fifth ring, and by the peculiar funnel-shaped caudal
appendage, surrounded by small papilhe, and preceded by three seg-

ments or rings that are destitute of setie.
The large and singular worm, Antkoatoma rohiistum V., (Plate XIV
fig. 70,) lives like the last, with which it often occurs, in nearly pure
sand, where it is somewhat sheltered from the violence of the waves,
but is also fond of places where there is more or less gravel mixed with
the sand. It sometimes occurs some distance above low-water mark,
and constructs a large, thick, somewhat firm tube by consolidating and
cementing the sand around its burrow. These tubes descend nearly
perpendicularl3' to a great depth, and can usually be distinguished by
a slightly elevated mound of dirt around the opening, which is usually
different in color from the surrounding sand and sometimes there are
recently-ejected cylindrical masses of such earth on the summit of the
The worm itself, when full grown, is fifteen inches or
little hillocks.
more in length, and nearly half an inch in diameter. The head is very
acute and the front part of the body is firm and muscular, with very
small lateral apx)endages, and fascicles of setib in four rows but back
;

;
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of the twenty-fourth body-segment an appendage develops below the
lower fascicles of sette, and farther back becomes broad, foliaceous, and
divided into several lobes; back of the twenty-eighth segment the
branchite appear in a row on each side of the back, and soon become
long and ligiilate; at the same time other ligulate appendages develop
from the upper lateral appendages, which become dorsal, and these,
with the gills, form four rows of processes along the back, outside of
which are the elongated sette and other appendages. The posterior

more slender and much more

delicate than the anan entire specimen can rarely be obtained?
and those that are obtained, when in confinement very soon detach
fragment after fragment, until only the anterior part is left. In their
natural habitations they would undoubtedly be able to reproduce their

I)art

of the bodj'

terior part,

is

and so

lost parts, like

fragile that

many

The

other annelids.

yellow, tinged with orange, or dark orange

of dark-brown spots along the back
posteriorly there is a brownish red

very singular, for

is

it

is

;

worm

is

ocher-

there are usually two rows

and
The proboscis

the brauchite are blood-red

median dorsal

line.

divided into sev^eral long,

cesses, separate nearly to the base,

Another species of

;

color of this

flat,

;

digitate pro-

and somewhat enlarged at the end.

this genus, of smaller size,

A. fragile V., often

oc-

curs in the sandy flats in great numbers, its small holes sometimes completely filling the sand over considerable areas and extending nearly

This species grows to the length of four inches
Its head is even more acute
.10.
than in the last species, with a very slender, translucent apex. The
body has the same form, but is more slender. The processes above and
below the fascicles of sette begin to appear at the fourteenth segment,
and the set.ie begin to be decidedly elongated at the fifteenth. The
dorsal branchiic begin on the sixteenth segment, and become long and
The color is yellowish orange to orange-brown ;
ligulate at the twentieth.
the dorsal surface, posteriorly, and the branchiie are red. The body
posteriorly is very slender and extremely fragile. The last or caudal
segment is smooth, oblong, with two long filiform cirri at the end. The
proboscis is large and broad, consisting of numerous, often convoluted,
lobes or folds, united b}' a thinner membrane or broad web.
The Aricia ornafa V. is another related species, living in similar
places with the last and having similar habits. The head is acute in
this species, but the dorsal branchite and lateral appendages commence much nearer the head, and the side appendages are developed
into crest-like, transverse series of papilla^, which cover the lateral and

up

to half-tide

mark.

or more, with a diameter of about

ventral surfaces of the body anteriorly.

Two

sj)ecies of Spio also

occur in similar situations inhabiting small

round tubes or holes made in the sand near low-water, often occuring
They prefer localities that are not
in great numbers in certain spots.
full
force
of
One of these, S.setosa V. (Plate
the
the
storms.
exposed to
XIV, fig. 77,) is remarkable for the length of the setoB in the dorsal
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bundles; the two

51

tentacles (of which only one

is drawn in the
backward between the red dorsal hranehia',
which form a row along the back on each side. The other,
rohu.std

larj^e

figure) are usually folded

*S'.

a stouter species, which has
cles; the middle lobe oi' the head
v.,

is

lobes are convex.

much

shorter setic in the dorsal fasci-

is einargiiiate in front and the lateral
Both species have four small eyes on the top of the

head, those of the posterior pair nearest together.

and often associated with the two preceding

worm
its

In similar places,

species, another

allied

often occurs in great abundance, completely filling the sand, in

chosen abodes, with

ders of mud.

It is so

its

round

vertical holes,

and throwing out

gregarious that in certain spots hundreds

cylin-

may be

but yet a few yards away, on the same kind
may be found. This is Scolecolepis viridis
V. This species, like the two preceeding, has a pair of large- tentacles
on the back part of the head, which are usually recurved over the back
between the rows of ligulate branchiiu, and four eyes on the top of the

found within a sipuire

foot,

of ground, none whatever

liead the central lobe of the head is slightly bilobed in front, the lateral
ones convex; the branchite are long, slender, ligulate, meeting over the
hack, and exist only on about one hundred segments, or on about the
anterior third part of the body. The body is rather slender, depressed,
and about three inches long when full grown. The color is usually dark
green, or olive-green, but sometimes light green, or tinged with reddish
;

anteriorly; the branchiae- are bright red; the large tentacles are light

row of black

dots, and often crossed by narrow
This species has been found abundantly on
Xaushon Island, and other localities in that region; at Xew Ilaveu and

green, usually with a

tlake-white lines or rings.

;

and Beesley's Point, New Jersey. With the last species
at Great Egg Harbor, ISTew Jersey, another more slender species of the
same genus occurred, Scolecolepis tenuis V. This was three or four
inches long and very slender; the body was pale green; the tentacles
longer and more slender than in the last, whitish, with a red central
at Somer's Point

line

;

the branchiae red, often tinged with green, shorter than in the last.

The head is relatively broad, with the central lobe rounded in front.
The branchiae are confined to the anterior part of the body. The sette
in the ui)per fascicles are much longer than in. the last species, those of
the three anterior segments longer than the others and forming fanshaped fascicles, directed upward and somewhat forward.
Another singular Annelid, belonging to the same tribe and having
nearly the same habits, is represented in Plate XIV, fig. 78, this has
been found by Mr. A. Agassiz burrowing in sandy mud at about halfboth at Xaushon Island and at Nahant, Massachusetts, ami he has
also des('ril)ed its developnuMit and metamori)hoses, but I Inne not met
with the adult myself in this region, although the young were frciiuently
taken in the towing-nets in the evening. Mr. Agassiz regards it as
])erha'ps identical with Poli/dortt eili<(fi(iii of Europe.
It occurred in
large colonies, closely crowded together, building upright tubes in the
tide,
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The presence of a large group of peculiar stout settB ou each side
segment will distiuguisU this from all the preceding species.
The young of this, like those of most of the annelids, swim free at the
surface for some time, and are often taken in great numbers in the

mud.
of

tlie fifth

to wing-nets.

The JSTerine aftUs Y., is still another representative of the group to
which the last five species belong, and like them it has two long and
large tentacles on its head, but it is a far more active and hardy species
than any of them, and much better adapted for rapid burrowing. It
accordingly lives on exposed beaches even where the sand is loose, and
can also maintain itself on the exposed sandy beaches of the outer oceanshores, exposed to the full force of the surf, its extremely quick burrowing affording it the means of protecting itself against the action of the
sea.
It lives in small round holes near low-water mark unlike the
related species, already mentioned, it has a very sharp conical head.
The two large tentacles are about half an inch long, and originate close
together on the upper side of the back of the head, and are usually recurve<l over the back when the worm is swimming in the water, as it is
capable of doing, but when it is wriggling about on the sand they are
twisted about in all directions and variously coiled; and when in their
holes the tentacles are protruded from the opening. The eyes are four,
small, black, placed close together in front of the base of the tentacles.
The upper lobe of the lateral appendages is large and foliaceous and
connected with the branchiie along the anterior part of the body, bub
partially free farther back. The body is two or three inches long and
rather slender; the color is reddish or brownish anteriorly, greenish
white on the sides, except on the anterior third
the branchiie,
which extend the whole length of the body, are light red ; tentacles
greenish white.
One, of the largest and most beautiful Annelids of this region is
the Biopatra cuprea, (Plate XIII, figs. G7 and 68.) This species grows
to be more than a foot long, with the body depressed and often nearly
half an inch broad. It constructs a very curious permanent tube in
which it dwells very securely. The part of these tubes beneath the
surface of the sand is composed of a tough parchment-like material,
and often descends obliquely to the depth of two or three teet or more;
the upper end of the tube projects two or three inches from the surface
of the sand or mud, and is thickly covered with bits of eel-grass and
sea-weeds, fragments of shells, and other similar things, all of which are
firmly attached to the tube, but project externally in all directions, giving this part of the tube a very rough and ragged appearance externally, but it is very smooth within, and often it has an opening half an
inch in diameter, or large enough so that the worm can turn around,
end for end, inside of it. When undisturbed the occupant thrusts its
head and the anterior part of the body out of the tube to the distance
of several inches in search of food, or materials to add to its tube, ex;

;

;
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,uills,

wliicli

are shaped

soiiictliiii;;-
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like

and tapcrin;^-, with a bloodvessel winding spirally np to its suniniit, and another winding in the
the basal part is naked, but above
i>p[)0site direction down to its base
this slender branches are given ott', forming spirals all along the stem
and gradually decreasing in length to the ti[); each of the branches contains two slender blood-vessels. These branchiie commence at the tifth
segment ami do not extend to the end of the body, the last ones being
much smaller, with few branches. The first four setigerous segnients
have an acute, conical, papilliform ventral cirrus at the base of the lateral
ap[)endages; on the fifth and following segments these become low,
miniature

fir

trees.

central stem

is hn\}j;

;

broad, rounded, whitish tubercles, with longitudinal wrinkles or grooves,

and with a dark spot in the middle these appear to contain the glands
which secrete the cement nsed in constructing the lining of the tube, for
when attaching any additional object at the end, at\er ad justing it in the de;

sired position the

worm

constantly rubs this part of the lower surface back-

ward and forward over the edge of the tube and the object to be cemented
to it, until a perfect adherence is effected, and a smooth coating of tirm
nincus is deposited, and this operation is repeated for every piece added
It is very interesting to watch these worms, when in conto the tube.
finement in an aqnarium, while engaged in constructing their tubes.

By

placing bits of bright colored shells, tinsel, cloth, or even pieces

of bright colored feathers, near the tubes, they can be induced to use

them, and thus some v^ry cmious looking tubes will be prodnced
bnt they evidently prefer the more rough and homely materials to which
they are accustomed, when they can be had. The iridescent, opaline
colors of this species are usually very brilliant and beautiful, especially on
the back, head, and bases of the antenntie. The general color of the body
is reddish brown, or deep brown, thickly specked with gray; the autennte are paler brown; the lateral appendages yellowish brown, finely
specked with white and dark brown the gills usuall3' blood-red, but
varying from light red to dark brown. There are two, small, black eyes
between the bases of the odd median and upper lateral autennai. This
species is often quite abundant on the sand-flats near low-water mark,
especially where there is more or less mud mixed with the sand, but it
is still more abundant in the shallow or moderately deep waters off
shore, on muddy and shelly bottoms. It is difficult, however, to obtain
entire specimens with the dredge, for it nsually merely cuts off the n[)per end of the tube, while the occupant retreats below; occasionally
the head of the worm is cut off in this way. On the shore, also, it is
not easy to obtain entire specimens unless the tubes be cautiously approached and the retreat of the worm i)revented by a sudden and deep
thrust of the spade below it, so as to cut off the tube. This species is
carnivorous and has a very powerful set of black jaws, which are unequal on the two sides of the mouth, (fig. C8.)
;

The

MarpJii/sa Lcidyi (p. ol!), Plate XII,

tig.

Gl) is allied to the pre-
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and has somewliat similar habits, but does not construct
such perf 'ct tubes. It is occasionally dujjf out of the sand at low- water
but is much n ore common iu (Vept^r water.

opflinof species,

The

StaurocepliaJns pall diis V. is a'so an inhabitant of these

shores, burrowing in the sand at low-water.

It is

sandy

a slender species,

about two inches long aad oi e-teuth I road. It is peculiar in having
four long, slender ant enn.ne or tenta«ks on the front of the head, ar-

ranged in a cross-like manner, to which the generic nauie alludes.
There are also four, small, dark red eyes on the upper side of the head.
Tue color IS [niie yellowish, the red blood vessels showing through anteriorly.
This worm is allied to the two preceding, and to Lunihriconereis, and like theui it is predacious in its habits and has a very

numerous sharp, fang-like pieces

comi)licated set of jaws, consisting of

of various shapes, arranged in several rows on both sides.

The Sthenelah picfa V. is another curious Annelid, which is sometimes found burrowing in the sand at low-watermark, but it also occurs
on s'lelly and muddy bottoms in deep water. It has a long, slender
body, six inches or more in length, and the back is covered with two
rows of thin, smooth scales, which are very numerous.
usually brownish, with a whitish spot on each side; there
a dark brown band along the back

;

The head
is

is

generally

the scales are translucent, and

but more commonly there is a border of
dark brown or blackish along the inner edge, which is usually connected with a similar border along the anterior edge, or with an anterior angular spot, and often with a dark border along the posterior
edge, leaving more or less of the central part of each scale white and
A'ary in their color-markings,

tran sin cent.

The

fig. 57) is also sometimes found bursandy mud at low-water mark, but it is much more frequent
in the deeper waters of the sounds.
It can be distinguished at once
from all the other species of Nephfln/fifonnd in this region by its greater
slenderness, and by having the body whitish and variously marked or
mottled on the back, toward the head, with dark brown it sometimes
has a dark brown median dorsal-line. The shape of the head and posi-

NepJt thy s 2nctft (Plate XII,

ro ving

ill

;

tion of the tentacles are also peculiar.

some mud with the sand, the
figs. 80, 81,) is often met with
burrowing beneath the surface. In similar places, and also in nearly
pure, compact sand, and in sand mixed with gravel, the large tubes of
AmpMtrite ornata (p. 320, Plate XYI, fig. 82) are often to be seen
these show a round opening, a quarter of an inch or more in diameter,
surrounded by a slightly raised mound of sand, often different iu color
from that of the surface, and sometimes there are cylinders of such
In sheltered situations, where there

Ch-ratHhiii (jrandis Y., (p. 310, Plate

is

XY,

;

sand around the opening. These tubes are scarcely to be distinguished
from those of Anthostoma robustum, described above, and are found iu
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similar iilaces.

But

tlic

woriiis are

very unlike

iu

55

appearaiu e and

structure.

Several sijeeies of slender, greenish worms, belonging to the genEumidia, Eidalia^ and Uteone, are occasionally dugout of
the sand. Iu all these the head is well-developed and provided with
lour aittciuKV at the end, and iu the three last with an odd median

era, rhi/Uodoce,

one on its u[)per side, and they all have two well-developed eyes,
and oval or lanceolate, leaf-like brauchi* along the sides of the back.
They are very active species, and most of them belong properly to
the shelly and rocky bottoms in deeper water, where they are ofteu
very abundant. In sheltered coves, where there is mud with the sand,
Ch'tenides Gouldii V., (p. 323, Plate

but

more

muddy

XVII,

figs. 87, 87a,)

often occurs,

On

various dead shells, as
well as oa certain living ones, and on the back of Limulus, &c., the
masses of bard, sandy tubes, built and occupied by the Sabellaria vulit is

i)artial to

garis v., (p. 321, Plate

Of

the

XYII,

shores.

figs. 88, ^>^a,)

often occur.

the Xemerteans the largest and most conspicuous

ingens

(j).

324, Plate

XIX,

figs.

IX],

Utia.)

is

the MecJielia

This species lives in the

clear sand, near low-water mark, as well as in places that are

more or
muddy, and notwithstanding its softness and fragility, by its means
of burrowing rapidly, it can maintain itself even on exposed shores,
where the Siinds are loose and constantly moved by the waves. The
young, several inches or eveu a foot in length, are quite common, but
the fuU-growu ones are only occasionally met with. The largest that I
have found were at least 15 feet long, when extended, and over an inch
broad, being quite flat; but they co Id contract to two or three feet in
length, and then became nearly cylindrical and about three-quarters
of an inch iu diameter; the body was largest anteriorly, tapering very
gradually to the posterior end, which was flat and thin, terminated by
a central, small, slender, acute, contractile process one-quarter of aa
inch or less in length. The proboscis of the largest one, when protruded, was fifteen inches long, and about one-fifth of an inch in diameter where thickest. This proboscis, which is forcibly protruded from a
less

terminal opening in the head, appears to be an organ of locomotion, at
least to a certain extent, for when it penetrates the loose sand iu any

makes an opening

which the head can be thrust, and
can easily penetrate. But the proboscis is probably used, also, as an instrument for exploring the sand
in various directions, either iu search of food or to test its hardness or
fitness for burrowing, thus econouiizing time and labor.
At any rate,
the ways in which this remarkable instrument is used by these worms,

direction

it

into

then, by enlarging the opening,

it

confinement with sand, suggest both these uses. But
by no means the principal organ of locomotion, for tlie
head itself is used for this purpose, urged forward bj' the nnduhitory
movements of the muscular body, and aided by the constantly changing bulbous expansions, both of the head and bod^-, which both crowd

wheu kept

in

the proboscis

is
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the sand aside, making- the burrow larger, and furnish points of resistance toward which the parts beliind can be drawn, or against which
the head and anterior parts can push in continuing the burrow.
The head, moreover, is extremely changeable in form, at one time
being spear-shaped, with a pointed tip and thin edges, and constricted at the neck; in the next minute broadly rounded; then
perhaps truncate or even deeply emarginate at the end then gradually
;

losing its distinctness and blending its outlines continuously with

those of the body; or perhaps shrinking down to a small oval form,
not more than one-third as wide as the body just back of it. All these
and many other changes can often be witnessed within a very few minutes,

and are so

effected as greatly to aid the creature in

burrowing

This worm can also leave the bottom and swim rapidly in the water,
the body being usually kept up edgewise and impelled forward by the
undulations of the body, which thus become horizontal. When swimming in this way the motion reminds one of the swimming of a snake
or an eel. In addition to the terminal pore, for the proboscis, there
is a deep lateral slit or fossa on each side of the head, and a large venThe latter is very changeable in form, changing
tral orifice beneath.
from elliptical, long oval, oblong, or hour glass-shape, to circular in rapid
succession. There are no eyes. Along each side of the greater part or
the length of tlie body, the voluminous, transversely-banded lateral
organs can be imperfectly distinguished through the translucent integument, as well as the median cavity, in which a dark pulsating tube can
sometimes be seen. The lateral organs commence at about the anterior
fourth in small specimens, but in the larger ones relatively nearer the
head, for in the largest they originate only six or eight inches back of
The portion in front of the lateral organs is thicker and more cyit.
lindrical than the rest of the body.
The color of the largest specimens is generally light red or flesh-color,
with the lateral edges and central band translucent grayish white, the
lateral organs showing through as dull yellowish transverse branches,
with diverticula between them head yellowish. But one large specimen was dull brownish yellow others are yellowish white, with the
lateral organs deep chestnut-brown, crossed by white lines. The small
specimens are generally paler, usually pale flesh-color or yellowish
white and often milk-white. Some of the diversity in color may be
due to sexual differences. This species has also been dredged on sandy
and shelly bottoms in six to eight fathoms in the sounds.
Dr. Leidy has also described another similar species, from Great Egg
Harbor, under the name of Meclcelia lactea, which I have not been able
to distinguish, unless it be what I have regarded as the light-colored
young of iU. ingens ; the white color seems to have been the principal
character by which it was distinguished from the latter.
The Meclcelia rosea is, however, a very distinct species, but it lives in
similar places and is often associated with the M. ingens. It has very sim;

;
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but docs not pfrow to a very larj^e si/o. Tlu> lar<;ost specimens
observed are only six or eight inches long, and about a lifth of an in(;h
broad. The body is also more cyliudri(;al, the Uattened part being relatively thicker and narrower, and not tliiu at the edges; iu contraction
The lateral Cossa', of the head are long and
it becomes nearly cylindrical.
deep the ventral opening is relatively much smaller than iu M. ingens
and usually round, Tiie proboscis is very long, slendtn- coh)r, light
The integument is rather lirni and secretes
puri)lish red or rose-color.
a tenacious mucus to which a thin coating of sand often adiieres when
the worms are taken trom their burrows. This S[)ecies seems to construct an ini[ierfect tube by slightly cementing the sand with its mucus.
All these species of MecJiefia when caught and when kept in confinement generally break off ])ortions from the posterior part of the body,
one after another, until nothing but the head and a lot of short segments
remain. Under favorable conditions they would doubtless be able to
restore the lost parts, for other Nemerteans, having the same habit, are
known to do so, and in some cases even the small fragments from the
central parts have been known to again become entire worms. Various
fishes feed upon these MeckeUwy and it is probable that the habit of dismembering, or rather disarticulating themselves, may serve an important purpose, by enabling them to escape, in part at least, when seized
by fishes or crabs, for if even half the body shouhl be lost the remaining
half would be much better than nothing, for it could soon restore either
a head or a tail.
Another Xemerteau, which lives in sand at low water, is the Tetrastemma arenicola V., (Plate XIX, fig. 98.) This is slender, subcylindrical,
and four or five inches long when extended. The head is versatile in
form, usually lanceolate or subconical, and has four eyes on the upper
side.
There is a deep fossa on each side of the head. The veutra
opening, which is behind the lateral fossne, is small, triangular. The
color is deep flesh-color or light purplish.
The Balanoglossus aurantiacus is a very remarkable worm, related to
the Xemerteans, which lives in the clear, siliceous sand near low-water
mark. It is gregarious in its habits and occurs abundantly in certain
spots, although not to be found in other similar places near by. It
makes tubes or holes in the sand, twelve or fourteen inches deep, and
lined with a thick and smooth layer of mucus. It throws out of the orifice
peculiar ellii)tical coils of sand, by which the nature of the occupant
may be known. This species was found by our party on the shore of
Naushon Island, but Mr. A. Agassiz has found it abundantly at Newport, and on the beach just beyond Nobska Light, and also at Beverly,
iVIassachusetts. Dr. Packard informs me that he has collected it at
Beaufort, North Carolina, and I have received specimens found at Fort
I^Iacon, from Dr. Yarrow.
The siiecimens first discovered were found at
ilar habits,

;

;

Charleston, South Carolina, by Dr. William Stimpson, twenty years ago,
but they were only briefly and imperfectly described by Mr. Girard, at

;

58

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

[352]

that time, under the name of Stimpsonia mtrantiaca. Mr. A. xVgassiz
has recently described and illustrated this worm, very fully, under the
new name, B. Koivalevsl-ii, in the Memoirs of the American Academy
of Arts and Sciences, vol. ix, p. 421, and he has also given an account of
its remarkable development and metamorplioses, proving that the larva
is a free-swimming form, long known as Tornaria, and generally supposed to be the larva of a star fish. This worm, when full grown, attains
a length of six inches or more and a diameter of about a quarter of an
inch.
The body is elongated, tapering gradually, with a long, slender
posterior x^ortion. The body is somewhat flattened dorsally throughout
most of its length. At the anterior end it is furnished with a broad
thickened collar, in which large numbers of mucus-secreting glands are
situated the anterior border of the collar is undulated, and from within
the concavity, on the dorsal side arises a large muscular proboscis, which
has a distinct peduncle, or narrower basal stem, above which it swells
out into a somewhat flattened, long, pyriform, or elongated and subconical form, the shape constantly changing during life. The proboscis
is somewhat wrinkled longitudinally, and more strongly horizontally,
being furnished with muscles running in both these directions, and its
surface contains mucus-secreting glands. According to Mr. Agassiz
the cavity of the proboscis is not connected with the alimentary canal,
but opens externally by a pore at the end, and by a narrow slit on the
ventral side near the base, in advance of the mouth. The mouth is
large and situated at the base of the proboscis on the ventral side. For
some distance along each side of the back, behind the collar, is a row
of complex gills; these are remarkable on account of their structure
and position; they are formed from diverticula of the ajsoi)hagus and
finally communicate with a row of external orifices situated along each
side of the median dorsal-vessel. The gills are supported by a system
;

of solid supports, constituting a sort of internal skeleton; the base of
the proboscis is also connected with a firm internal frame-work. The
color of this species is somewhat variable in young specimens the body
was brownish yellow with lighter mottlings, the collar red, and the proin large specimens the proboscis is pale reddish yellow,
boscis white
colored, the bod^" purplish or brownish, the sides motcollar
darker
the
;

;

tled with

greenish and whitish, owing to the lateral organs or liver
The proboscis of this worm, according to the obser-

showing through.

vations of Mr. Agassiz,
collar also aids in the

much

is

the principal organ of locomotion, but the

movements.

The proboscis appears

to be used

as certain bivalve mollusks, such as Solen, Fetricola, &c., use their

end being contracted to a point, is thrust forwater being then forced into it, by the muscles fiirther back, the end expands into a bulb, enlarging the hole and giving a
point of resistance toward which the rest of the body can be drawn
the front part of the proboscis being again contracted and the water
foot in burrowing; the

ward

into the sand

;
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expelled, the point can be again thrust forward

and

tlio

59

nioveincnits

repeated.

Two

worms are also found living in the sand
and most common of these is the Phascolosoma Gonldiij (Plate XVIH, fig. 0.3.) This species grows to the length of
a foot or more, and is often nearly half an inch in diameter, though
more commonly about a quarter of an inch. Tlie body is round and
constantly changing in size and shape, owing to its contractions and
species of Sipunculoid

at low-water.

expansions

;

The

largest

the surface

is

snwotliish, but longitudinally lined with mus-

and transversely wrinkled iiosteriorlj'. The integument is firm and i)archment-like. The mouth is surrounded by
numerous short tentacles, wliicii are partially connected together by a
thin web, and crowded together in several circles. Tlie color is yellowcular fibers anteriorly,

ish white, grayish white, or yellowish

sand ami gravel, using

its

body

brown. It burrows deeply in the
purpose very much as the

for this

Balanoglossiis, ^nst described, uses its proboscis.

Another much smaller species of the same genus occurs
low-water, and has similar habits, but

it

in sand at
appears to be rather uncom-

mon and has

not been satisfactorily identified.
Comparatively few species of Mollusks naturally inhabit sandy shores,
though the shells of many species may be found on the beaches. On
the more exposed beaches of loose siliceous sand none but those which
have the power of burrowing quickly and deeply beneath the surface
can exist. We find, however, that quite a number of our species, both
of gastropods and bivalves, possess this power in a high degree and do
habitually live on the exposed beaches of loose sand.
Among the Gastropods one of the largest and most conspicuous is
the Lunatia heros, (Plate XXIII, figs. 133-136.) This species occurs all
along our coast, from the Gulf of St. Lawrence to Cape Hatteras or beyond, wherever sandy shores -and pure waters are to be fouudj and it
even seems to prefer the outer ocean beaches, where the waves break with
full force, for it is abundant and of very large size on the outer beaches
of the coast of New Jersey. When in motion (Fig. 134) the white soft
parts are protruded from the shell to a i"emarkable extent and spread out
broadly on all sides, so as to nearly conceal the shell the foot is large, flat,
and broadly expanded, with thin edges, and by means of it the animal
is able to burrow, like a mole, beneath the surface of the sand, both for
protection and in search of the bivalve shells upon which it preys. The
foot when well expanded is concave below and lubricated by a ver}*
abundant secretion of mucus, and therefore, when extended beneath the
surface of the moist sand, it acts like a great sucker, holding the animal
in place pretty firmly by the atmospheric pressure, thus serving as a
But nevertheless large numbers of these
sort of anchor in the sand.
mollusks are uncovered, overturned, and thrown high up on the beaches
by the storms, especially in winter and early spring. This species, like
many others of its tribe, drills round holes through the sides of various
,

;

6
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bivalve shells by means of

tlie small flinty teeth on its lingual ribbon,
whieh acts like a rasp, and having thus made au opening it inserts its
proboscis and sucks out the contents. All sorts of burrowing bivalves
in this way fall victims to this and the following species, nor do they
confine themselves to bivalves, for they will also drill any unfortunate
gastropods that they may happen to meet, not even sparing their own

young.

A

variety of this species (var. triseriata, Plate XXIII, figs. 135, 136)
has three revolving rows of chestnut or purplish spots, and has been
regarded by most writers as a distinct species, and sometimes as the
young but both the plain and spotted shells occur of all sizes, from the
the youngest to the oldest, and they are nearly always found together.
In some cases, however, a shell that has the spots well defined until
half grown, afterwards loses its spots and becomes i^erfectly plain, showing that the difference is only a variation in the color, but each style
;

varies considerably in form.

Another allied shell, growing nearly as large and generally much
more abundant, except on the outer beaches, is the Neverita duplicata,
(Plate XXIII, fig. 130.) This species has the same habits as the preceding and in this region they are often found together but this is a
more southern species, extending to the Gulf of Mexico and even to
Texas, but it is not very common north of Cape Cod and does not
extend to the eastern coast of Maine and Bay of Fuudy.
The curious egg-cases of this and the last species are often met with
on the sandy and muddy flats at low-water. They consist of a broad,
thin ribbon of sand, coiled up into a circle and shaped something lilvc a
saucer, but without a bottom the ribbon is comi3osed of innumerable
little cells, each containing one or more eggs and surrounded with
grains of fine sand cemented together by mucus. The cells can easily
be seen by holding one of these ribbons up to the light and looking
through it. The peculiar form of these egg-masses is due to the fact
that they are molded into shape by being pressed against the body of the
shell when they are being extruded, and while they are still soft and
gelatinous they thus take the form and spiral curvature of that part
of the shell, and when laid in the sand the fine grains at once adhere
to and become imbedded in the tenacious mucus, which soon hardens.
;

;

;

The

Tritia trivittata (Plate

sandy shores and

flats.

XXI,

When

left

fig.

112) is also frequently found on

by the

tide

it

creeps along the sur-

and sometimes burrows beneath the surface, and when burrowing it moves with the aperture downward and the spire pointing obliquely upward, but when at rest in its
burrow it reverses its position and rests with the spire downward and
the aperture toward the surface.
The Ilyanassa ohsoleta (Plate XXI, tig. 113) is also generally to be
found in considerable numbers creeping over the flats, and making trails

face of the sand, leaving long crooked trails,

[;?5r.]
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and burrows

like tlie last, but tbis species has its proper home on tbe
muddy shores and iu estuaries, and will, therefore, be mentioned a<;ain.
At certain times, especially in the spring-, multitudes of the young-

shells of Bittium

nigrum

water, and

XXIV,

305, Plate

fig. 154) are found
sheltered places, at lowg'enerally associated with large numbers of the Astyris lunaia,

(p.

sand

creeping- on the surface of the moist

in

But this is not the proper habitat of
(p. 300, Plate XXII, fig. 110.)
either of these species; the reason of this habit is not obvious, unless
they may have been accidentally transported to such places. They may
be found, however, on the eel-grass growing- on sandy shores. The
Lacuna vincta (p. 305, Plate XXIV, fig. 130) also frequently occurs on
eel-grass and sea-weeds iu such i^laces.

The

Crc^yidida fornicata (Plate

XXIII,

figs. 129,

120a) and C. ungui-

fonnis (Plate XXIII, fig. 127) occur on shells inhabited by the hermit
crabs as well as on the living shells of oysters, Pecten, Limulus, «&c and
the smaller and darker species, C. convexa, (Plate XXIII, fig. 128) occurs
both on the eel-grass, and on the shells of Ilyanassa obsoleta, especially
when occupied by the small hermit-crabs. Occasionally specimens
;

of Fuhjur car.ica (Plate

XXII,

124)

fig.

and of

Sycofypiis

canalicu-

found crawling on sandy flats or in the tide pools, especially during the spawning season, but they do not ordinarily live in
such situations, but in deeper water and on harder bottoms off shore.
The curious egg-cases of these two species are almost always to be found
thrown up by the waves on sandy beaches. They consist of a series of
disk-shaped, subcircular, or reuiform, yellowish capsules, parchmentlike in texture, united by one edge to a stout stem of the same kind of
The largest
material, often a foot and a half or two feet in length.
capsules, about an inch in diameter, are in the middle, the size decreasing toward each end. On the outer border is a small circular or oval
spot, of thinner material, which the young ones break through when
they are ready to leave the capsules, each of which, when perfect, contains twenty to thirty, or more, eggs or young shells, according to the
latus are

season.

Dr. Elliott Cones, who has observed F. carica forming its cases at
Fort ]Macon, Xorth Carolina, states that the females bury themselves a
few inches below the surface of the sand on the flats that are uncovered
at low-water, and remain stationary during the process. The string of
capsules is gradually thrust upward, as fast as formed, and finally protrudes from the surface of the sand, and when completed lies exposed
on its surtace. The string begins as a simple shred, two or three inches
long, without well-formed cases

;

the

first

cases are small and imper-

fect in shape, but they rapidly increase in size

and soon become

perfect,

the largest being in the middle the series ends more abruptly than it
begun, with a few smaller and less perfect capsules. The number of
5

capsules varies considerably, but

one hundred or more.

there are usually seventy-five to

At Fort Macon

Dr. Coues observed this species
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spawuiug
April.

New Haven

[356]

spawu as early as March and
spawning extends over several
Mr. Sanderson Smith thinks that they also spawn iu autumn,
iu

May, but

at

tliey

It is i^robable that the period of

months.
on Long Islaud.

known how long

a time each female requires
There are two forms of these
In one the sides of
capsules, about equally' abundant in this region.
the capsules are nearly smooth, but the edge is thick or truncate along
most of the circumference, and crossed by numerous sharp transverse
ridges or partitions, dividing it into facets. Dr. Coues states that these
belong to F. carica. An examination of the young shells, ready to leave
the capsules, confirms this. The other kind has larger and thinner capsules, with a thin, sharp outer edge, while the sides have radiating
ridges or raised lines. Sometimes the sides are unlike, one being smooth
and more or less concave, the other convex and crossed by ten or twelve
radiating, elevated ridges, extending to the edge. This kind was attributed to F. carica by Dr. G. H. Perkins, and formerly by Mr. Sanderson
Smith, but a more careful examination of the young shells, within the
capsules, shows that they belong to 8. canaliculata.
It is not

for the formation of her string of capsules.

Among

the sand-dwelling bivalve shells we find quite a number of
burrow rapidly and deeply, some of them living in i^erma-

species that

nent holes or perpendicular burrows, into which they can quickly descend for Siifety, and others burrowing in the sand in all directions,

without permanent holes.

The "
Plate

razor-shell," Ensatella Americana., (Plate

XXXII,

fig.

245,) is a

common

XXVI,

fig.

182,

and

inhabitant of sand-flats and sand-

where the water is pure, generally living near low-wnter mark or
below, but sometimes found considerably above low-water mark, as on
the sand-bar at Savin Eock. This curious mollusk constructs a deep,

bars,

nearly round, somewhat permanent burrow, which descends nearly perpendicularly into the sand to the depth of two or three feet. These
holes can generally be recognized, by their large size and somewhat
Sometimes they are very abundant
elliptical form, when the tide is out.

and not found elsewhere in tlie neighborhood. They
sometimes come to the top of the burrow, when left by the tide, and project an inch or two of the end of the shell above the surface of the sand
at such times, if cautiously approached, many can easily be secured by
imlling them out with a sudden jerk, but if the sand be jarred the whole
eolony will usually take the alarm and instantly disappear. When thus
warned it is generally useless to attempt to dig them out, for they quickly
descend beyond the reach of the spade. They will often hold themselves
so firmly in their holes by means of the exi)anded end of the long muscular foot, that the body may be drawn entirely out of the shell before
they will let go. When not visible at the orifice they can often be secured by cutting oft' their retreat with a sudden oblique thrust of the
spade below them. They are obliged to come up to the upper part of
the burrow on account of the shortness of their siphons, or breathingin certain spots

;
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tubes, wliicli can be protruded only about an incli in specimens of the
size, and as they depend upon one of these to brinj^- tliem both
food and oxygen, and on the other (dorsal) one to carry oil" the waste
water and excretions, it is essential for their happiness that the orifices
of these tubes should be at or near the opening of the burrow most of

ordinary

In this respect the common '' long clam," Mya arenaria, (fig.
179,) and many others that have very long and extensile tubes have a
great advantage. But the "razor-shell" makes up for this disadvantage by its much greater activity. Its foot, or locomotive organ, (see

the time.

182,) is long and very muscular and projects directly forward from
the anterior end of the shell ; at the end it is obliquely beveled and
pointed, and it is capable of being expanded at the end into a large bulb,
fig.

when

itself firmly and seburrows it contracts the end of
the foot to a point and then thrusts it beneath the surface of the sand
then, by forcing water into the terminal portion, it expands it into a
swollen, bulbous form, and thus crowds the sand aside and enlarges the
burrow then, by using the bulb as a hold-fast, the shell can be drawn
forward by the contraction of the foot; the latter is then contracted into
a pointed form and the same operations are repeated. The burrow tlius
started soon becomes deep enough so that the shell will maintain an upright position, when the work becomes much easier and the burrow

or even into a broad disk,

curely in

its

burrow.

wishes to hold

it

In excavating

its

;

;

rapidly increases in depth.

The "

razor-shell," like

all

other bivalves,

depends upon the minute infusoria and other organic particles, animal
and vegetable, brought in by the current of water that supplies the gills
with oxygen. It is preyed upon by several fishes that seem to be able
to root it out of the sand, or perhaps seize it when at the surface. lu
The latter
this region its principal enemies are the tautog and skates.
appear to eat only the foot,, for in their stomachs there are sometimes
many specimens of this organ, but no shells or other parts.
The common "long clam," Mya arenaria,, (p. 309, Plate XXYI, fig.
179,) is also found on sandy shores from low-water nearly up to highAvater mark, but it jirefers localities where there is more or less gravel
or mud with the sand, so as to render it compact, and it has a decided
preference for sheltered localities, and especially abounds on the shores
of estuaries where there is a mixture of sand, mud, and gravel. It will,
therefore, be more particularly mentioned among the estuary species.
Yet it is often found even on the outer ocean- beaches, in favorable loIt lives in permanent burrows, and
calities, but not in the loose sands.
which can be stretched
siphon-tubes,
long
account
of
its
extremely
on
out to the length of a foot or more, it is always buried at a considerable
depth beneath the sand. The specimens of this shell that live on the
outer sandy beaches are much thinner, whiter, and more regular in form
than those found in the estuaries they are often quite delicate in texture, and covered, even when full grown, with a thin, yellowish epidermis,
and look so unlike the homely, rough, and mud-colored specimens usually
;
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might readily be mistaken for another

species.

The " sea-clam

"

or " surf-clam," 3lactra soUdisslma, (Plate

XXVIII,

which belongs properly to the sandy shores, and
is seldom found elsewhere.
It is common both in the sounds and on the
outer ocean-beaches, but is not very often found above low-water of ordinary tides unless thrown up by the waves. Its proper home is on
sandy bottoms in shallow water, just beyond low-water mark and down
It occurs all along our coast,
to the depth of four or five fathoms.
wherever there are sandy shores, from Xorth Carolina to Labrador. Its
shells are extremely abundant and of very large size on the outer sandbeaches of Xew Jersey and the southern side of Long Island. This
species grows very large, some of the shells being more than six inches
long and four or five broad and there is great variation in the form of
the shell, some being oval, others more oblong or elliptical, and others
nearly triangular some are very swollen, others quite compressed but
The siphon-tubes are quite short and
all the intermediate grades occur.
the creature does not usually burrow very deeply, nor does it seem to
construct any permanent burrows. But it has a very large muscular,
compressed foot, with which it can quickly burrow beneath the surface
of the sand. Nevertheless large numbers are always thrown on the
beaches by violent storms, and once there they are very soon devoured
by crows, gulls, and other large birds that frequent the shores. This
species is not ver3" largely used as food, and is seldom seen in our markets partly because it cannot usually be so easily obtained in large
quantities as the common " long clam" and "round clam," and partly
because it is generally inferior to those species as an article of food, for
fig.

202,) is a large species

;

;

;

;

the meat is usually tougher, especially in the largest specimens. But
moderate-sized and young "surf-clams" are by no means ill-flavored or
tough, and are quite equal in quality to any of the other clams, either
" long" or "round," that are ordinarily sold in the markets.

The

Siliqua costata, (Plate

XXVII,

fig.

194,)

XXXII,

and Lcevicardiiim

fig.

2'44,)

2Iorto7ii,

Lyonsla hyalina^ (Plate

(Plate

XXIX,

fig.

208,) are

usually to be found on sandj" shores and beaches, often in considerable
numbers, but they do not naturally live above low-water mark, and,

when found higher

up, have probably been carried there by the action
Their i>roper homes are on sandy bottoms, in shallow
shore. They are all rapidly burrowing species, and can live,

of the waves.

water

oft"

for a time at least, in the loose

sand above low-water mark.

and Plate XXX, fig.
sandy bottoms and sandy
shores, though it is also often found in soft mud.
It frequently occurs
living at low-water mark, but is more abundant in deeper water. It is
a rapid burrower, and has remarkably long, slender, white siphons,
which are entirely separate, from the base, and very flexible. On account
of the length of these tubes it can remain buried to a considerable

The Anguhis

tener (Plate

XXVI, fig.

180, animal,

223, shell) is a species that is partial to
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depth beneath the surface of the sand, merelj^ projecting the tubes up-

ward

to the surface.

It

is,

nevertheless, like other bivalves, often rooted

burrows and devoured by many iishes, especially, in this region, by the "scup" and tiounders.
This species is found all along the
coast, from the Gulf of Saint Lawrence to South Carolina.
out of

its

The Mncoma fusca (Plate XXX, tig. 222) is a related species, also
furnished with similar, very long, slender, separate tubes, and is, therefore,
This species is much more
abundant than the preceding, between tides, but it most abounds on
shores that are more or less muddy, and in estuaries. But Avlien living on
the sandy shores, and where the water is pure, it becomes much smoother
and more delicate, and is often of a beautiful pink-color and much
larger than the specimen figured. When living in the muddy estuaries
it generally has a rough or eroded surface, more or less irregular form,
and a dull white or muddy color, often stained with black, resembling
in color the j\Iy(i arenaritt, with which it is sometimes associated.
It is
dug up and eaten by the tautog and other fishes.
able to live deeply buried beneath the surface.

The

i>retty little Tottenia

gemma

(Plate

XXX,

peculiar to sandy shores, both above
it

fig.

220)

is

a species

and below low-water mark and
often occurs in immense numbers on the sandy flats laid bare by the

tides,

Size
for.

;

buried just beneath the surface of the sand. Owing to its small
however, liable to be overlooked, unless particidarly sought

it is,

an active species and burrows quickly.

It is

It is peculiar in be-

ing viviparous, as was first observed by Mr. G. H. Perkins, who found,
in January, from thirty to thirty-six, well-formed young shells, of nearly
uniform size, in each of the old ones. This shell has a lustrous, con-

grooved surface ; the color is yellowish white or rosy, with
the beaks and posterior end usually purple or amethyst-color. It occurs
centrically

along the coast from Labrador to South Carolina. The common
or " quahog-clam," Venus mercenaria, (Plate XXVI, fig.
184, animal,) is also common on sandy shores, living chiefly on the
sandy and muddy flats, just beyond low-water mark, but is often found
on the portion laid bare at low-water of si^ring-tides. It also inhabits
the estuaries, where it most abounds. It burrows a short distance below the surface, but is often found crawling at the surface, with the shell
partly exposed. It has short siphon-tubes, united from the base to
near the ends, and a large, muscular foot, with a broad, thin edge, by
means of which it can easily burrow beneath the sand when necessary.
The lobes of the mantle are separate all around the front and ventral
edge of the shell, and their edges are thin, white, and folded into delicate frills, some of which, near the siphon-tubes, are elongated and
more prominent. Owing to the broad opening in the mantle, the foot
can be protruded from any part of the ventral side, and has an extensive sweep, forward and backward. The foot and mantle edges
are white the tubes are yellowish or brownish orange toward the end.
all

"round clam"

;

;
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more or less mottled and streaked with dark brown, and sometimes with
opaque white.
This species is taken in large qnantities for food, and may almost al-

ways be seen of various

sizes in onr markets.

The small

or moderate-

sized ones are generally preferred to the full-grown clams.

those sold come from the

muddy

estuaries, in shallow water,

Most of
and are

by means of long tongs and rakes, such as are often used
Sometimes they are dredged, and occasionally
they can be obtained by hand at or just below low- water mark. These
estuary specimens usually have rough, thick, dull- white, or mud-stained
shells, but those from the sandy shores outside have thinner and more
delicate shells, often with high, thin ribs, especially when young; and
in some varieties the shell is handsomely marked with angular or zigfished

up

chiefly

for obtaining oysters.

zag lines or streaks of red or brown, (var. notata.) These varieties
often appear so different from the ordinary estuary shells that many
writers have described them as distinct species, but intermediate styles
This species is very abundant along the coast from Cape
also occur.
Cod to Florida; north of Cape Cod it is comparatively rare and locab
It does not occur on the coast of Maine or in the Bay of Fundy, except
in a few special localities, in small, sheltered bays, where the water is
shallow and warm, as at Quahog Bay, near Portland but in the southern parts of the Gulf of Saint Lawrence, as about Prince Edward's
Island and the opposite coast of Nova Scotia, where the water is shallow and much warmer than on the coast of Maine, this species again
occurs in some abundance, associated, in the same waters, with the
oyster and many other southern species that are also absent from the
northern coasts of New England, and constituting a genuine southern
colony, surrounded on all sides, both north and south, by the boreal
;

fauna.

The curious and
fig.

210)

is

delicate shell called Solenomya velum (Plate

XXIX,

occasionally found burrowing in the pure, fine, siliceous sand

near low- water mark, about two inches below the surface, but its proper
home is in shallow water, beyond low-water mark, and it is, perhaps
most abundant where there is mud mixed with sand, and it also lives
in soft mud. Its shell is glossy and of a beautiful brown color, and is
very thin, flexible, and almost parchment-like in texture, especially at
the edges. It is a very active species, and has a very curious foot,
which is protruded from the front end of the shell, and can be used in
burrowing, very much as the " razor-shell," described above, uses its foot
but the Solenomya makes use of its foot in another way, for it can swim
quite rapidly through the water, leaving the bottom entirely, by means
of the same organ. The foot can be expanded into a concave disk or
umbrella-like form at the end, and, by suddenly protruding the foot
and expanding it at the same time, a backward motion is obtained by
the reaction against the water or, by suddenly withdrawing the foot
and allowing it to remain expanded during most of the stroke, a for;
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ward motion
swiftly

obtained. It is a singular sight to see this shell swim
times aronnd a vessel of water, at the surface, until,

is

many

finally,

becoming exhausted by

bottom

for rest.

The common
it

its

violent exertions,

"scollop," Pecten irradians, (Plate

also fre(iuently found living on

but

67

sandy shores and

it

sinks to the

XXXII,

flats,

lig.

243,) is

or in the pools,

belongs more properly to the sheltered waters of the ponds and
where it lives among the eelgrass. It will, therefore, be

estuaries,

mentioned again in that connection.

The "common muscle," MytUus
large patches on sandy

flats,

edulifi, (p. 307,) is

frequently foniul in

fastened together by the threads of

Some of the most beautifully colored varieties, (fig. 234,) with
radiating bands of blue and yellow, are often found in such places, but
byssus.

the species

is

much more abundant ami

especially in the shallow
is

more or

less

larger in other sit^uations,

and sheltered waters of the bays, where there

mud.

Ascidians are almost entirely wanting on the sandy shores, but 21olgiila Manhattensis (p. 311, Plate XXXIIl, fig. 250) is sometimes found
even on sandy shores, attached to eel-grass.
onlj- two species are usually met with, and even these do
their
true stations on the sandy shores. The delicate and
have
not
gracefully branched Bwjida turrita (p. 311, Plate XXXIV, figs. 258,
259) is occasionally found growing attached to the eel-grass, which
often grows in the sandy tide-pools, or at extreme low-water. It also
occurs in great abundance among the masses of sea-weeds thrown up
by the waves on the sandy beaches. Such specimens are often large
and luxuriant, in some cases being more than a foot in length these
are derived from the bottom in deeper water, off shore.
The Esclmrella variabiUs (p. 312, Plate XXXIIl, fig. 256) is often found
encrusting dead shells of various kinds, especially such as are inhabited by the larger "hermit-crabs." It is also cast up in abundance, on
some beaches, from deeper water.
The Radiates are not numerous on sandy shores, yet several interestAmong the Echinoderms we find four
ing species may be found.
species of holothurians, one sea-urchin, one star-fish, and one ophiuran.
The most common holothurian is the Leptonxjiiapta GirardU^ (Plate
XXXV, figs. 205, 200.) This is a long, slender, very delicate and fragile
species, which burrows deeply in the sand or gravel near low-water
mark. The holes are round and go down almost perpendicularly;
they are usually not more than a quarter of an inch in diameter. The
creature is not quick in its motions, and can usually be found in the
upper part of its burrow when the tide is out. The skin is thin and
quite translucent, so that the white muscular bands that run lengthwise
of the body, on the inside, can be easily seen, as well as the large intesT;ine, which is always quite full of sand and gives a dark appearance to
the body. The tentacles are almost alwa^^ in motion, and are used in

Of Bryozoa

;
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burrowing as well as for other purposes. The skiu is filled with minute
perforated oval plates, to each of which there is attached, by the shank,
a beautiful little anchor, (fig. 200,) quite invisible to the naked eye.

The

and give it a rough
they afford the means of adhesion to various
foreign substances, having a rough surftice, and are doubtless useful to
them when going up and down in the burrows. When kept in confinement this species will generally soon commence to constrict its bodj", at
various points, by powerful muscular contractions, which often go so
far as to break the body in two, and after a few hours there will usually
be nothing left but a mass of fragments.
Another related species, L. roseola V., also occurs in similar places
and has nearly the same habits, but this species is of a light rosy color,
caused by numerous minute round or oval specks of light red pigment
scattered through the skin. The anchors are similar but much more
slender, with the shank much longer in proportion. The perforated
plates are also much smaller in proportion to the length of the anchors.
The Caudina arenata is much more rare in this region. It lives at
extreme low- water mark, or just below, buried in the sand. Its skin is
thicker and firmer than that of the preceding species, and its body is
shorter and stouter, while the posterior part narrows to a long slender
caudal portion. Its skin is filled with immense numbers of small, round,
wheel-like plates, with an uneven or undulated border, perforated near
the rim with ten to twelve roundish openings, and usually having
four quadrant-shaped openings in the middle or they may be regarded
as having a large round opening in the middle, divided by cross-bars
flukes of these anchors project from the skiu

feeling

when touched

;

;

This species appears to be rare in this region, and was
met with only by Professor H. E. Webster, at Wood's Hole, but it is
quite abundant in some parts of Massachnsetts Bay, as at Chelsea
Beach and some of the islands in Boston Harbor. These and all other
holothurians are devoured by fishes.
The Thyone Briareus is a large purple species, often four or five inches
long and one inch or more in diameter. It is thickly covered over its
whole surface with prominent papilla^, by which it may easily be distinguished from any other found in this region. It is more common in
the shallow Avaters off shore, on shelly bottoms.
The " sand-dollar," UcMnaracknius parma, (Plate XXXV, fig. 267,)
is the only sea-urchin that is commonly met with on sandy shores in
this region, and this is not often found living on the shore, except at
extreme low water of spring-tides, when it may sometimes be found
on flats or bars of fine siliceous sand in great numbers, buried just
into four parts.

beneath the surface, or even partially exposed. It creeps along beneath
the sand with a slow gliding motion, by means of the myriads of minute
extensile suckers with which it is furnished. It is far more abundant
on sandy bottoms at various depths oft' shore. It has a very wide range,
for it is found all the way ft?om New Jersey to Labrador, and also on
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the North Pacific coast and in depth it ran^^cs from low-water mark to
4;>0 fathoms, off Saint Georoe's Bank, where it was dredged l)y .Messrs.
;

Smith and Ilargcr. When livinj; its color is usually a rich purplish
brown, but it soon turns green when taken from the water. It gives a
dark green or blackish color to alcohol, which stains very injuriously
any other specimens put in with it. The lishermen on the coast of
Maine and Xew Bruiiswick sometimes prepare au indelible marking-ink
from these '•'sand-dollars," by rubbing off the spines and skin and,
after pulverizing, making the mass into a thin paste with water.
A
number of fishes have been found to swallow this unpromising creature
for food, ami the flounders consume large numbers of them.
The connnon green star-fish, Astcrias areiiicola, (p. 32(>, Plate XXXV,
fig. 200,) is sometimes met with on sandy shores, but is much less abundant than on rocky shores. The curious " brittle star-fish," Ophiura
olivacea, is sometimes found among the eel-grass on sandy shores, especially in tide-pools, in sheltered localities.
It may be recognized hy its
nearly circular, disk-like body, about three-quarters of an inch in diameter,
with five round, rather slender, tapering, stiff looking arms, about three
inches long.

The

among which

it lives.

color is bright grepn,

Wheu

home
by means of

much

like that of the eel-grass

it moves about over
the sand quite rapidly
its arms.
When taken from the
water it does not usually break itself u^) into numerous fragments,

as readily as most of

its

in the

at

related species do.

water

It is rather

southern in

its

and Vineyard Sound is perhaps its northern limit. It
extends southward at least to North Carolina.
Of acalephs there are no species known to me that properly belong
to the sandy shores, but Hydractinia polyclina (p. 328) is often found
on the shells carried about by the hermit-crabs, in such situations, and
there are species of Obdia and other hydroids that sometimes grow on
the eel-grass in the tide-pools, but they are much more frequent in other
distribution,

situations.

Among

the Polyps

we

find several species proper to sand^' shores

specially adapted to this

mode

of

life.

One

and

of the most interesting of

is the Halocanipa iirodneta, (p. 330, Plate XXXVIII, fig. 285,)
which has already been described. This often occurs in the sand at
low-water mark, and makes round holes about a foot deep, which can
sometimes be recognized by small cracks radiating from the hole when

these

the tide leaves them uncovered.

The Sagartia mode^ia

(p.

330)

water, esi)ecially where there

Sagartia leucolena

(p.

in similar situations,

The raractis

is

is

329, Plate

also found buried in the sand at low-

also

some gravel with the sand. The
fig. 284) is sometimes found

XXXVIII,

but belongs properly to the rockj" shores.

rcq)iformts is a species that is still little

known.

It lives

buried deeply in the sand at and below low-water mark. It appears to
be common on the coast of North Carolina, at Fort Macon, where it is
often thrown up by storms, and it has also bten found at Great Egg Har-

.
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bor and near New Haveu light. The body is three or four inches long
when extended, and an inch or more in diameter, and is very changeable
in form.
The surface is nearly smooth, slightly sulcated lengthwise,
and the color is usually pink, or pale flesh-color, translucent. The
tentacles are numerous, short, tapering, pale greenish olive, with a dark

band around the base, connected with a dark line radiating from the
mouth. Toward the ui)per part of the body the 'surface is somewhat
wrinkled and is capable of attaching graius of sand to itself. When
thrown up by the waves it contracts into a globular or pyriform shape
and " somewhat resembles a boiled onion or turuij)."
List of the species ordinarily inhabiting the sandy shores.

AETICULATA.
Insects.

Page.

Page.

Muscida?, (larvne)
Cicindela geneiosa (larva)

.

335
336

"Geopinus incrassatus

Phytosus

littoralis

C. dorsalis

335

Bledius cordatus

C. hirticollis

335

B. pallipennis

C. albohirta

b35

Heterocera undatiis

Crustacea.
Page.

Ocypoda arenaria
Gelasimus pugilator
Cancer irroratus
Carcinus granulatus
Platyouichus ocellatus
Libiuia canaliculata

Hippa talpoida
Eupagurus pollicaris
E. lougicarpus ...

Craugon vulgaris
PaUiemouetes vulgaris

.

337
336
338
312
338
339
338
313
339
339
339

335
335
335
335
335

.
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Pago.

Spio robusta
S.

setosa

Nerino

agilis

Alicia oruata

.

Antbostoma robustuni
A.fniojle

Maldaiie eloiierata

71
Pago.

345

Clyiiiciiolla

torquata

34 i

Notomastus

biri(bis

34i>

34G
344

N. lilifonnis
Sabelbiria vulgaris
Cisteiiides Goublii

342
349
340
348

343
344
343

343

...

Auiphitiite oruata

OJifjochfvta.

Pa-e.

Halodrilliis httoralis

Page.
I

324

CHtellio irroratus

o'SS

Xemcrtcans.
Pace.

Meckelia lactea
M. ingens

M. rosea

350,

340
350

Pace.
|

Cosmocepbala ocbracea
Tetrasteninia areiiicola

1

Balanoglossus aurautiaciis.

325
351
351

Siptinculoids.
Page.

Pbasoolosoma Gouldii

353

Pajro.

Pbascolosoina, sp

353

MOLLUSC A.
Gastropods.
Page.

Fulgur carica
Sycotypus canalicubitus

355

Astyris bmata

30G
354
354
353
354

Ilyanassa obsoleta
Tritia trivittata

Lunatia beros
L. beros, var. triseriata

355

Page.

Neverita dnplicata
Crepidula foriiicata
C. couvexa
C. uugiiiformis

Bittium iiigruin

Lacuna vincta

_

354
355
355
355
355
355

LamelUhranclis.
Page.

Ensatella Americana
Siliqua costata

Mya

arenaria

Lyonsia byalina

Mactra solidissinia
Maconia fusca
Angulus tener

350
358
357
358
358
350
358

Page.

Venus niercenaria
Tottenia

gemma

La'vicanlium ^lortoni

Solenomya vebim
^Mytilus edulis

I'ecten irradians

350
350
358
300
301
301

REPOKT OF COMMISSIONER OF FiSH AND FISHERIES.

72

[3G6]

Bryozoa and Ascidians.
Page.

Molgula Mauliattensis

Page.

Bugala

361
361

Escbarella variabilis

turrita

361

EADIATA.
Ecliinoderms.
Page.

Thyone

Leptosj'uapta Girardii. .....

362
362
361

L. roseola

362

Briareiis

(Jaudiua areuata

Page.

Ecbinaracbniiis parma
Asterias areuicola

Opbiura olivacea

362
363
363

Polyps.
Page.

Page.

.
I

Halocampa producta

363

Sagartia modesta

363

II. 3.

—FAUNA

j

Sagartia lencolena
Paractis rapiformis

363
363

OF THE MUDDY SHORES OF THE BAYS AND SOUNDS.

Themuddj- shores in this region grade almost insensibly into the sandy
and shores that are entirely of mud, without anj' admixture of fine
sand, rarely occur except in the estuaries and lagoons. Therefore we
find, as might have been anticipated, that it is difficult to draw a very
definite line between the animals living upon the sandy shores and those
Many of the species seem, also,
living upon the muddy shores and flats.
to be equally at home, whether living in mud or sand, and many others
prefer a mixture, although capable of living in either. But if we were
to compare the animals living in pure sand with those living in clear
mud, the two lists would be quite different, although a considerable
number would be common to both lists. Moreover, the eel-grass grows
in considerable quantities both upon sandy and muddy shores, in certain localities, and a large number of species which inhabit the eel-grass
shores

;

be found in both lists.
In discussing the species found on sandy shores, in the preceding
pages, references have constantly been made to other stations inhabited
by many of the species, and especially in the case of those that are common to the sandy and muddy shores. Therefore it will not be necessary
to repeat the facts in this connection, but the species will be enumerated
will, therefore,

.in

the

list

at the

end of this

A considerable number of

section.

species have their place in this list chiefly

because they occur on beds of oysters planted on muddy shores, at and
just below low- water mark. Without these artificial stations some of
them would hardly be found on such shores, or at least but rarely. It
is evident that the shells of oysters, when in large quantities, supply, to
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certain extent, conditions similar to tlioso of rocky shores, and consenatural that certain rocky-shore species should be lound in

<|uentl.v it is

such situations. Only the more common and most important ot these
have been introduced into the list, however, for to include all the species
to be found among oysters would uselessly extend the catalogue.
Among the Crustacea we find a considerable number oi'six'cies which
have their [)roper homes on the muddy shores. Of the true crabs there
are at least eleven species that constantly occur in these situations, but
several of them, viz., Cancer irroratus, (p. 312,) Panopeus dejjrcssun, (p.
312.) r. S((>/i, (p. 312,) and Carcinus gyanulatus, (p. 312,) are found in
greater numbers elsewhere, and depend largely upon the oyster-beds for
The Garcimis gramdatus, however, often
resorts to the holes and cavernous i)laces under the peaty banks of the
shores, or along the small ditches and streams cutting through the peaty
their safety on these shores.

marshes near the shore. The marsh "fiddler-crab," Gelasimus inignax^
is usually very abundant in the peaty banks and along the ditches and
streams at and just above high-water mark, where it excavates great
numbers of deep holes, often completely riddling the soil. This species
is, however, more at home along
the borders of the estuaries and
lagoons and will be described more fully in that connection, as well as
the Sesarma reticulata, which often occurs with it in both situations.

The "

oyster-crab," Pinnotheres ostreum, (Plate

wherever oysters occur.

The female

I, fig. 2,

male,)

is

found

when mature, within
the shell of the oyster, in the gill cavity, and is well known to most consumers of oysters. The males (fig. 2) are seldom seen, and rarely, if ever,
occur in the oyster. We found them, on several occasions, swimming
lives, at least

actively at the surface of the water in the middle of Vineyard Sound.
They are quite unlike the females in appearance, being smaller, with a

firmer shell, and they differ widely in color, for the carapax is dark brown
above, with a central dorsal stripe and two conspicuous spots of whitish,

the lower side and legs are Avhitish. The
female has the carapax thin and translucent, whitish, tinged with pink.
The Pinnixa cylindrica (Plate I, fig. 1) is a related specaes A\hich is
as indicated in the figure

;

met with on muddy shores. It lives in the tubes of certain
company with the rightful owner. The specimens
hitherto met with in this region were either found free, or dug out of
the mud, and it is uncertain with what worm they associate, though it
is most likely to be the Nereis virens, but on the coast of South Carolina

occasionally

large Annelids in

it lives,

according to Dr. Stimpsou, in the tubes of ArcnivoJa crisfata
It has been found in the stomach of the ocellated llounder.

Stimpson.

The common

mon

edible-crab or " blue-crab," Callinectes hastatits, is a commuddy shores, especially in sheltered coves and bays.

inhabitant of

very active species and can swim rapidly it is therefore often
swimming at or near the surface. The full-grown individuals generally keep away from the shores, in shallow water, frequenting muddy
bottoms, especially among the eel-grass, and are also found in large

It is a

seen

j
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somewhat brackish waters of estuaries and the mouths
The youug specimens of all sizes, up to two or three inches

in tlie

of rivers.

in breadth, are, however, very frequent along the

muddy

shores, hid-

ing in the grass and weeds or under the peaty banks at high- water, and
retreating as the tide goes down
when disturbed they swim away
quickly into deeper water. They also have the habit of pusliing them;

selves backward into and beneath the mud for concealment. They are
predacious in their habits, feeding upon small fishes and various other
animal food. They are very pugnacious and have remarkable strength
in their claws, which they use with great dexterity.
When they have
recently shed their shells they are caught in great numbers for the

markets, and these " soft shelled crabs" are much esteemed by many.
Those with hard shells are also sold in our markets, but are not valued
so highly. This crab can easily be distingushed from all the other
species found in this region

by the sharp spine on each side of the

carapax.

The common "spider-crab," Lihinia canaUcnlata, (p. 339,) is very common on muddy shores and flats. It hides beneath the surface of the
mud and decaying weeds or among the eel-grass, and is very sluggish
covered with hairs which entangle
and sometimes hydroids,
algse, and even barnacles grow upon its shell, contributing to its more
ready concealment. The males are much larger than the females, and
have long and stout claws. They often spread a foot or more across the
extended legs. The females have much smaller and shorter legs and

In its motions.
particles of

Its

whole surface

mud and

is

dirt of various kinds

;

comparatively weak claws.

Another similar species, Lihinia duhia, is also found on muddy shores
and has nearly the same habits. It has a much longer rostrum, more
deeply divided at the end.

The two common
shores, especially
caris, (p. 313,) is

species of " hermit-crabs" are both found on

among

eel-grass,

muddy

but the larger one, Eupagurus poUi-

comparatively rare.

The small

one,

JE.

longicarpus, (p.

common and usually occupies the dead shells of llyanassa
though many may be found in other species of shells.

313,) is very
obsoleta,

The Gebiaaffinis (Plate II, fig. 7) is a crustacean somewhat resembling a
young lobster three or four inches in length. It lives on muddy shores
and digs deep burrows near low- water mark, in the tenacious mutl or clay,
especially
face.

where there are decaying

The burrows

sea- weeds buried

beneath the sur-

are roundish, half an inch to an inch in diameter,

very smooth within, and go down obliquely for the distance of one or
two feet, and then run off laterally or downward, in almost any direction, to the depth of two or three feet, and are usually quite crooked
and winding. We have found them most abundant on the shore of
Great Egg Harbor, New Jersey, near Beesley's Point, but they also
occur at New Haven and Wood's Hole, &c. This species is quite active
It is eagerly devoured
it swims rapidly and jumps back energetically.
;
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by such

fishes as are able to caittiiie

quite elegant.

^Vlong [he back tluM(^

M.\KVAi;i) SolM),
it.

is

\\'lieii

a broad

living-

band

ETC.
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the coh)is are

of mottled, red-

dish brown, which

is eoiitracted on the next to the last segment; each
band the mottlings are fewer, and the surface somewhat
hairy. The last segment ami the ai)i)endages of the ])reeeding one are
thickly specked with reddish brown their edges are fringed with gray
hairs.
The CaUanassa Stimpsoni Smith, (Plate II, fig. 8, large claw,) is
also a burrowing species, but its habits are at present little known, owing
to its rarity.
It has been found in the stoiiiach of llshes, and is ])robably more common farther south.
The SqitiUa empusa is a very interesting creature, whose habits are
still imperfectly known.
It is often thrown on the beaches by the
waves, and i)robably it usually burrows in the mud below low-water
mark, but in certain localities it has been found burrowing at or near
low-water mark of spring-tides, forming large, irregular holes. The very
curious, free-swimming young (Plate A'lII, tig. 3G) were often taken in
the towing-iiets. Large specimens* are eight or ten inches long aiui about
two broad. The body is not so stout built as that of the lobster, and the
carapax or shell is much smaller and softer, while the abdomen is much
larger and longer in proj)ortion. The legs and all the other organs arc
quite unlike those of the lobster, and the last joint of the great claw, instead of forming a i)air of pincers Avith the next, is armed with a row
of six sharp, curved spines, which shut into corresponding sockets,
arranged in a groove in the next joint, which also bears smaller spines.
By means of this singular organ they can hold their prey securely, and

side of this

;

can give a severe wound to the human hand, if handled incautiously. It
also uses the stout caudal appendages, which are armed with spines, very
effectively-.

The

colors of this species are quite vivid, considering its

mud-dwelling habits. The body is usually pale green or yellowish green,
each segment bordered posteriori}' with darker green and edged with
bright yellow; the tail is tinged with rose and mottled with yellow and
blackish the outer caudal lamelhe have the base and spines white, the
last joint yellow, margined with black; the inner ones are black, pale
at base; the eyes are bright emerald-green; the inner antenna' are
dark, with a yellow band at the base of each joint and the llagellum
is aniuilated with black and white.
The common slirimp, Cvanyon vulgaris, (p. o.Jt), I'late HI, tig, 10,) is
frequent on muddy shores, where it has a darker color than when living on sandy shores. The common prawn, rohinionctes VKh/ari.s, (p. ,331),
Plate II, fig. 9,) is also common in such situations, especially where
there is eel-grass, among which it finds its favorite resorts, but it is
still more abundant in the estuaries.
Another shrimp, the Mrhius zostericoJa Smith, also occurs among the eel-grass, in similar places.
It is
;

;

usually' greenish in color.

Two
Mi/.sis,

other species of shrimp-like Crustacea, belonging to the genus
are also found on
7

A-

muddy

shores,

especially

among

eel-grass.

;
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The

]\Iysis stenolepis

Smith, (Plate

III, fig. 12, female,) is often

[370J

very

abniidant in snch situations.

The small young- ones have been taken

May, and the half-grown ones

later in the season.

in

In the early spring

the adult females, with eggs, occur in great numbers among the eelgrass, in estuaries and ponds. Mr. Vinal N. Edwards caught a large
number in a small i)ond at Wood's Hole, April 1. Xo males were found
at this time with the females; the only adult males observed were taken

autumn. Possibly the males do not survive the winter. The adult
females have not been observed in summer, and they probably die after
hatching their young in the spring. The whole body is translucent
each segment of the body has a stellate black spot and there is more
in

;

or less blackish pigment on the caudal lamella*, telson, anteunal scales,

and inner tlagellum and peduncle of the antennuhe. This species conmany fishes. The other species, M. Americana Smith, also lives among eel-grass, as well as in deeper water off
shore among alg;e. This has been found in large numbers in the stomachs of the shad and the spotted llouuder.
Of Amphipods there are comi^aratively few species. The Unciola

tributes largely to the food of

irrorata (p. 340, Plate IT,

fig.

19) is pretty

The Avipliithoc ralida S^iith (p. 315,)
Another species, A. conipta Smith,

is

common

here, as elsewhere.

met with among eel-grass.
occurs in the same places.

often

also

from the preceding in many characters, but may easily be distinguished by its red eyes. A third species of the genus, A. longimana
Smith, is also found among eel-grass. It has black eyes. The Coroplilum cyUndrkum and Gammarus mueroHatiis occur among eel-grass and
alga*, often in great numbers.
Of Isopods there are several species. The Idotea irrorata (p. 316,
Plate V, fig. 23) is common wherever eel-grass is found. The Urichsonia attemiata Haegee, (Plate VI, fig. 27,) is also found clinging to
eel-grass in muddy situations. The Epehjs irUohus (Plate YI, fig. 28)
is found creeping about over the bottom or among and beneath the
decaying vegetable matter and mud usually to be foiindin sheltered situations. It is usually so covered up with adhering dirt as readily to
escape observation. The Epelys montosus also occurs iu similar situaIt differs

tions.

Whenever lumber

or drift-wood has been left for some time on the
found to be more or less eaten by the Limnoria lignorum, (Plate YI, fig. 25.) This small isopod gnaws its galleries in the
wood to a depth of about half an inch from the surface, and after a
time these galleries become so numerous that the su'\)erficial layer will
be completely honey-combed, and it will then scale off and another layer
will be attacked.
This little creature often does great damage to the
piles of wharves and other kinds of submerged wood-work in this region, .and will be mentioned again in discussing the animals inhabiting

muddy

piles,

shores

it is

&c.

The "horse-shoe

crab," IJmidus Folyphcmii.Sj

(p. 310,)

is

also

common

[•Ml]
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on muddy shores, buiTowinj;- beiioath tlie siirfaco, nl or Just below lowwater mark.
Mauy of the AhiicIkIs Ibuiul on muddy shores occur also ou sandy
shores, especially where there is a mixture of mud with the sand, and
consequently they have been mentioned in the preceding pages'.
Among these are JS^ereis virens (p. 317, Plate XI, ligs. 47-50) and N.
Jimhata, (p. .318, Plate XI, fig. 51,) both of which are common on muddy
shores also Biopatm euprea, (p. 320, Plate XIII, ligs. (57 and 08 ;) Lum.
;

hricouercis opalina, (p. 34li, Plate XIII, figs. 09, 70;) L. tenuis, (p. 342;)

Maldane

elongata, (p. 343;)

Notomastus luridus,

(p.

formis, (p. 342;) CirratuJus grandls, (p. 319, Plate

XVII,

342;) l^^'otomastus Jili-

XV,

figs. 80, 81;) 'cis.

all of which are
sand, but prefer, perhaps, a mixture of the two.
Bhyuehobolus Ayncricanu.s (p. 342, Plate X, figs. 45,40) and E. dibran-

tenldes

Gouldii, (p. 323, Plate

found both in

87, 87rt

figs.

;)

mud and

chiatns (p. 341, Plate

haps more common

X,

figs. 43, 44)

in fine sand, or

The "blood-drop," rolycirrus

are also found
sandy mud.

cximius,

(p.

lights in the softest

and

stickiest

mud

mud, thongh

320, Plate

muddy

liowever, a species that belongs properly to

in

XVI,

localities,

fig.

and

per-

85) is

deof the shores, near low-water
it

mark. The larger blood-drop, Chaiohvanchus sanguineus, (p. 320,) is also
found in similar situations, and the soft mud, filled with decaying vegetable nuitter, seems to be its most congenial home.
Of MoUusks there are comparatively few species that are peculiar to
muddy sliores, but there are many that live almost equally well in such
localities and on shores or bottoms of other kinds.
Among the Gastropods, the proper mud-dwelliug species are few.
The Ilyanassa obsoleta (p. 354, Plate XXI, fig. 113) is the most abundant, for it occurs everywhere over the mud-flats in great numbers, and
in cold weather, often crowds in large numbers into the pools left on
the flats. The IS^assa vibex (Plate XXI, fig. 114) has nearly the same
habits, but is comparatively rare.
It is more frequently found among
the eel-grass, and

is

more common farther

soutli.

The J'Jupleura caudata (Plate XXI, fig. 117) is usually found rather
sparingly in this region, but in one locality, at AVaquoit, it occurred in
considerable numbers in the small streams and ditches in the muddy
marshes near the shore. It occurs occasionally at low-water, but is
more often met with on muddy and shelh' bottoms in the shallow water
of the bays and sounds, and is much more common farther south. The
Crejiidula convexa (p. 355, Plate XXIII, fig. 128) is very common on
the shells of Ilyanassa obsoleta, especially when they are inhabited by
" hermit-crabs." It is also frequently found on the eel-grass, where, in
August, it often deposits its bright yellow eggs inclosed in small, gelatinous masses, which are grouped in clusters.

The Bulla soUtai'ia (Plate XXV, fig. IGl) is a species restricted to
muddy sliores and bottoms, in sheltered situations, ami is found also in
muddy ponds and estuaries. The color of the animal of this species is
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quite peculiar,
auce.

it is
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fully extended it lias a siugularappeavusually orange-browu, and it is thickly

speckled with darker brown.

This shell is devoured in large numbers
by the flounders, and doubtless by other fishes.
A number of species which habitually live clinging to eel-grass are
to be found in the localities where this plant flouiishes, either in the

•

pools or at low-water mark, but they are not peculiar to or characterof muddy shores. Among these the most common are Astyrls

istic

lunata, (p. 30G;) Biiiium nif/rumj (p. 305;) Triforis nigrocinctus, (p. 305;)
and Lacuna vincta, (p. 305.) The Littorina irrorata is occasionally

found in sheltered situations, but this region is north of its true range,
and such specimens as are found may have been introduced from farther south with oysters. It is very abundant on the southern coast.
The TJrosaJpinx cinerea [X). 300) occurs wherever there are beds of oysters, upon which it feeds.
Most of the bivalve shells to be found on. muddy shores have already
been enumerated as living also on the sheltered sandy shores, and the
majority of them flourish equall}^ on both kinds of shores, and on those
of a mixed or intermediate character.
Among these are Mya arenaria^
(p. 309;) Macoma fusca, (p. 358;) Angulus tener, (p. 358;) Venus mercenaria, (p. 359;) Argina i)exata, (p. 309:) MytUus eduUs, (p. 307;) Pccteti
irradians, (p. 301.)
There are, however, other species that are almost
peculiar to muddy shores, aud are highly characteristic of them. The
Fholas truncata (Plate XXVII, fig. 200) excavates deep holes in deposits of tenacious clay at all elevations between tides, and is still more
frequently found living in holes in the borders of peat-bogs, or marsh
deposits, which have been encroached upon by the sea.
In such places
they sometimes occur nearly up to the ordinary high-water mark.
Their holes are round and nearly i>erpendicular, and increase in size
from the orifice downward. They vary in depth according to the size
of the shell; the deeper ones are often, a foot or a foot and a half in
depth aud often an inch in diameter. The shell remains near the bottom and stretches out its long siphon tubes, which are united together
quite to the end, until the tips reach the external orifice of the burrow
These tubes are generally yellowish white except at the end, where they
are blackish or brownish the orifices and papilhe are also variously
marked with purplish brown or dark brown. The dark coloration of
the end of the siphon tubes is doubtless for purposes of protection from
predacious fishes, crabs, &c. Its foot is short and stout, obliquely truncated, and bevelled at the end. The Petricola imoladiformis (Plate
XXVII, fig. 199) is generally associated with the preceding species and
is more abundant.
Its habits are nearly the same, but it does not make
its burrows so deep
it is more active in its motions, aud can easily
climb up to the upper part of its hole by means of its long, thin, white
The
foot, which is tongue-shaped and very extensible and flexible.
siphon-tubes are long and slender, tapering, and united for about a
;

;

[:?7:?]
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quarter of their length, beyond which they are separate ami divergeut.
They are yeHowish wliite, more or k\s.s spotted, especially toward the
end, with orange, brownish, or blackish, which, in large specitiiens, (ornis
streaks near the ends or even becomes confluent, making the tips very
dark colored. The branchial orifice is surrounded by a circle of numerous bipinnate [)apill;i', whicli usually alternate with smaller and more

simple ones the papilhe of the dorsal tube are similar, but more simple.
The Tagelus (jlhhm (Plate XXVI, fig. 181, animal; Plate XXX, fig.
217, shell) is another inhabitant of muddy shores, which burrows deeply
into the mud. This species is confined, on the shores, chiefiy to the zone
;

near low-water mark, but probably lives also in shallow water beyond
the reach of the tides. In this species the foot is large and muscular,
thick, tongue-shaped, and has a very wide range of motion, for the manThe
tle isopeu along the whole length of the ventral edge of the shell.
tubes are separate, from the base, and are round, white, and capable of
very great extension, for a specimen of ordinary size, kept in continemeut, extended the tubes to the length of nine inches. These tubes
are translucent, and at the end have small rounded lobes around the
aperture, each lobe being furnished at its base, inside, with a small,
orange, eye-like spot, which is probably an imperfect visual organ, and
with two others on the inside lower down. The branchial tube has six
the dorsal one has eight. On each tube
of these lobes and ocelli
there is a row of small, white, slender, obtuse papilhe, corresponding
to each terminal lobe, and running along the whole length of the tubes.
The color of the animal is white throughout. This bivalve makes deep
burrows iu the tenacious mud, each of which has two orifices, not far
apart, for the two tubes, By this peculiarity their burrows n)ay be
;

at once recognized, whenever seen.

The MuUnia

lateralis (Plate

XXYI,

fig.

185,

ii,

animal)

is

occasionally

found living at extreme low-water mark, on muddy flats, but its true
home is on the soft muddy bottoms in shallow water, where t is often
excessively abundant. In this species the foot is relatively large and
muscular, more or less pointed at the end, and capable of assuming
many different forms and positions it has a wide sweep in its motions
and can be thrust farward or backward. The siphon-tubes are nuited
nearly to the end, but the separation is indicated by a groove between
them for nearly half the length. The branchial tube is the largest, and
its orifice is surrounded by a circle of twelve to twenty-four, slender,
elongated, simple papilhe, each of which usually has a small, black, eyea little below this terminal circle there is another,
like spot at its base
composed of smaller, very short, blunt papilhe. The dorsal tube also has
a subterminal circle of similar papilhe, above which the tip forms a reThe animal is
tractile cone, with the small, simple orifice at the tip.
yellowish white, the tubes generally pale yellow. This species burrows
just beneath the surface of the mud, and it is eaten in large numbers by
the scup and other fishes.
;

;
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The Cuminyia
(Plate

XXX,

fig.

telUnoides (Plate

XXX,

fig.

221)

aud KelUa lAiumlata

226) are sometimes found living in the

water, but are rare in such situations.

depth of a few fathoms on

muddy and

They

are

[374]

mud

more common

at lowat the

shelly bottoms.

The ribbed muscle, Modiolaplicatnla, (p. 307, Plate XXXI, fig. 238,
very abundant near and even above high-water mark, along the
muddy borders of the marshes and banks aud among the roots of grass*
The Modiola Juanafus is occasionally met with, especially on oysteris

beds, adhering to the shells, where

it is sometimes very abundant.
It
Las probably been introduced with the oysters, from the South, where
it is common.
It somewhat resembles the preceding species, but it is
shorter, broader, with strong radiatiug rilis, many of which are forked.
Its color is yellow or yellowish brown.

The common "scollop," Peoten irradians, (p. 3G1, Plate XXXII, fig.
among the eel-grass on muddy shores in great abundance,
in many localities, especially in sheltered places. The young shells may
be found during the whole summer, but the adult specimens come up to
the shallow waters and shores in great numbers in the autumn. This
species is very active aud can rise from the bottom and swim through
the water with great rapidity by opening and energetically cl'osiug its
243,) occurs

valves, thus expelling the water from the gill-cavity, the reaction sendIt often remains up among the leaves of the
upon them, where they are matted together, but if
alarmed the creature suddenly swims away in the manner described, and
takes to the bottom. It is very watchful and quickly perceives its
enemies.
The thickened outer edge of the mantle, both above and
below, is fringed with rows of numerous tapering i^apillie or tentacles,
the inner ones largest, and among the bases of these there is a row of
very bright silvery or bluish eyes, thirty to forty or more to each valve
the number increasing with the size of the shell a short distance within

ing the shell backward.
eel-grass, resting

;

a raised yellow or orange ridge,
which bears another series of smaller papilhe, and the space between
these and the outer ones is radiately striated. The central muscle which
closes the valves of this shell is large and powerful. This is the portion
the outer fringe of tentacles there

is

which is sold in our markets in large quantities, aud is highly esteemed
by many as an article of food. Its decided sweetish taste is, however,
objectionable to some persons. To some, also, it proves actually injurious, sometimes produciug nausea and even worse symptoms. After
storms this shell is sometimes found thrown upon the beaches in immense
quantities.

The

oyster, Ostm'a

Virginiana,

(p. 310,) is

often planted

upon the

muddy shores at and below low- water mark, in many ])artsof Long Island
Sound and elsewhere, but for this purpose the muddy estuaries are prewhere the water is more brackish and the bottom less disturbed
The mud, however, should not be too deep, and ought
substratum,
have a solid
a few inches beneath.

ferred,

by the storms.
to

(375]
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muddy shores, but wherever

are generally uiieommoii on

the eel-grass tlourishes, and especially in sheltered situations, the Molgula
Ma}iJi((ttensi.s (p. 311, Plate XXXIII, lig. 2r.()) is usually to be found ad-

hering to

The

it.

BotrylluH GiinhJii (Plate

XXXIII,

figs.

252, 253)

is

also

frequently found growing upon the eel-grass in such situations, as well
as upon the piles of wharves, bottoms of boats, &c. This species was
in great i)rofusion ui)on the eel-grass in Little ITarbor, at Wood's
In both these localities the water is nearly
and
in AVaquoit Pond.
Hole,
pure and but slightly, if at all, brackish. But it has also been found by
Professor I). C. Eaton on the piles at Brooklyn, Xew York, where the
Avater is more brackish.
This species when young forms thin, soft, circu-

found

covered with stellate clusters of the minute aniwhich are imbedded in it; each of these has a small
circular orifice toward the outer end, opening into the gill cavity, and
another orifice opening into a larger cavity in the center of the cluster,
which is common to all those in the cluster and it has a central external orifice, through which the waste water from the gills, the faeces,
and the eggs are discharged. These young colonies begin to appear in
June and grow very rapidly, new individuals being formed by buds that
originate from the first ones in rapid succession, so that in two or three
weeks the small colonies will increase from a quarter of an inch in
breadth up to three or four inches, if they be situated on a flat surfiice and have room to spread.
If upon the stem or leaf of the eelgrass they will extend entirely around it, and perhaps several inches
along its length, if not opposed by other colonies. At the same time the
crusts increase very much in thickness. Thus by the end of the summer,
the eel-grass, algte, stems of hydroids, &c., often become completely
covered up by the luxuriant growth of this curious compound animal.
The colors of this species are extremely variable and often very elegant,
and it is seldom that two colonies can be found with precisely the same
pattern of color. Growing upon the same leaf of eel-grass, many different colonies may often be found, each showing a different arrangelar or oval incrustations

mals,'

253.)

(fig.

;

ment

of the colors.
varieties the general color of the

common

stellate clusters is dull olive-green, thickly

specked

In one of the most
tissue

between the

common

with small flake-white spots, which are formed by the enlarged terminal
portion of stolon-like processes, which bud out from the perfect individu-

composing the clusters, and are arranged somewhat in circles around
the clusters the lower portion of these stolons is usually yellow or
orange, and the outer part deep purple, tipped Mith flake-white. The
individual animals, or zociids, composing the stellate clusters, are deep
purple, with the branchial orifice yellowish white, surrounded by a circle
of orange a short flake-white longitudinal line runs along the middle of
als

;

;

the upper side, interrupted by the branchial opening, but this line is
often represented only by two white spots other flake-white spots are
;

usually irregularly scattered over the outer end.
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In a'lother variety the deep purple zooids have a circle of flake-white
orifice, a short white bar or spot beyond it on the
outer end, a white spot on the middle between the orifices, and another
w^hite spot on the inner end near the anal orifice
the stolons colored as
in the preceding-.
In another common variety (var. hicolor) the colors are similar except

aroimd the branchial

;

that the outer half of each zoiiid

almost entirely covered Avith flakeis deep purple.
Another has the purple zooids spotted and blotched with flakewhite over the whole surface sometimes the specks are so fine and
numerous as to give a uniform silvery or frosted appearance, (var. farlis

white, sometimes tinged with orange, while the proximal half

;

nacea.)

One peculiar variety {annulata) has a small circle of white arouiidthe
the branchial opening, surrounded by another large circle of flake-white,
which incloses nearly the outer half of the zoiiid. The variety atrox has
the zooids covered to a considerable extent with flake-white, so arranged
on each as to present the appearance of a skull the two eyes being
;

formed by deep purple spots.

The variety

variegata

is

pale yellowish olive or orange-brown

5

the

zooids have a white ring around the branchial orifice, iucloscd by a

brown
ring, which is often interrupted
and the latter is surrounded more or
less completely by flake-white, there is usually also a median bar of
flake- white
the inner portion is deei^ purple, more or less mottled with
white, and there is a white spot at the inner end. In the variety albkJa
;

;

nearly the Avhole upper surface of the zooids

is

flake-white.

In another very beautiful and distinct variety (var. stella) the common
tissue is translucent, pale olive, with white-tipped stolons the zooids
are brown or purple, marked on the upper side with two parallel longitudinal bars of flake-white, which are separated by a narrow dark line,
all of which radiate from the center of the cluster, thus producing the
appearance of a many-rayed star, with the rays alternately white and
dark the white bars are sometimes interrupted near the inner ends,
and small specks of flake-white are sometimes scattered over the outer
end. In this form there are often ten to fifteeu zooids in each cluster,
and they appear longer and less swollen than in the other varieties, owing, perhaps, to the optical effect of the radiating lines.
This is the most
distinctly marked variety that was observed, and was at first thought to
;

;

be a distinct

species.

The Kadiates are not abundant on mndd^BriareuH
ations,

(p.

shores.

The Thyone

362) is sometimes found on such shores, in sheltered situ-

among eel-grass. The common

star-fish, Astcrias arenicola, (p.32G,

Plate XXXY, fig. 2G9,) is often altogether too abundant on mudd}' shores,
on the oyster-beds, where it commits great havoc.

The IlydracUnia pohjdina (p. 32S) is often found on the shells occupied
by "hermit-crabs." Several species of Ohelia grow upon the eeUgrass,
where the water is sufficiently clear. The Halecmm gracile V. (p. 328,)

.

.
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is fre<iueutly

found attached to the

.shells of oysters,

and

8.')

to other solid

objects.

List of

HI) eel es

com nwnhi found on

the

muddy shores of

(he hays

and sounds,

ARTICULATA.
Cnistacea.
Pa-e.

Pa/ro.

Gelasiraus pugnax

3G7

My sis stenolepis

Sesarma reticidata
riunixa cylindrica
Pinnotheres ostreum
Cancer irroratus

3G7
307

M. Americana

3G7

(Jamniarns niucronatus
Amphithoi' valida

Pano])eus depressus

307
.

P. Sayi
Callinectes hastatus

Carcinus grauulatus
Libinia canaliculata
L. dubia

Eupagurus

longicari^is

E. pollicaris
Callianassa Stimpsoni

Gebia

affinis

Yirbius zostericola

Craugon vulgaris.
Pahemonetes vulgaris
-

.

.

.

.

Squilla eni])usa

Lumbriconereis opalina
L. tenuis

Maldane eh)ngata
Notomastus luridus
N, filiformis

.

A. compta
A. longiniana
Unciola irrorata
Corophium. cylindricum

300
308

Limnoria liguoruni
Limulus Polyphemus
I:«J"nmerous small Eutomos-

309
309
309

Page.

X. limbata
Diopatra cuprea

.

307
307
307
307
308
308
308
308

Idotea irrorata
Erichsonia attenuata

Epelys trilobus
E. moutosus

traca, of

Annelids, {Choetopods,)

Nereis virens

.

371
371
371
371

371
371
371
371

many

genera.

370
370
309
370
370
370
370
370
370
370
370
370
370
370
370

.
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LameUihranchs.
Page.

Pliolas truucata

Cumiugia tellinoides
Augulus teuer

372
373
372
373
372
374
372

Petricola plioladifonuis

372

Tagelus gibbiis

Mya

areuaria

Muliuia lateralis

Macoma

fiisca

Page.

Yeuiis merceuaria
Kellia plauulata

Argiua

jiexata

Mytilus edulis
Modiola plicatula

M. hamatus
Pecten irradiaus
Ostr.Tea Virgiuiaua

372
374
372
372
374
374
374
374

Ascidians.
Page.

Molgula ManLattensis

I'age.

375

Potryllus Gouldii,

375

RADIATA.
Uehinoderms.
Pa ""6.

Thyoiie Briareiis

370

I'age.

I

;

Asterias areiiicola

376

Acalephs.
Page.

Hydractiiiia polycliua

37G

Page.

Halecium eraeile

oib

—

ANIMALS INHABITING THE PILES AND TIMBERS OF WHARVES AND
BRIDGES, BOTTOMS OF VESSELS, BUOYS, AND OTHER SUBMERGED

II. 4.

WOOD-WORK.
In these situatious a large number of species

may be

found, but the

majority of them are not peculiar to such stations. There are, however,
quite a number of species that are nearly always found under these cir-

cumstances, and others are directlj" dependent for their very existence
uj)on submerged wood.
Some of these, like the Teredo, for example, are
of so great importance, owing to the injuries which they do to valuable
property, that it seems desirable to make a special division for the
animals ordinarily found in connection with wood-work of various kinds,
whether injurious or not.
On the piles of wharves and bridges various kinds of sea- weeds often
grow in abundance, each species having a particular zone to which it is
limited; but as these plants require light, they are found almost exclusively upon the outer rows of piles and timber, and are most abundant on
the outer side of the piles and on the southern exposures, where they get
the most sunlight. These alga^. afford congenial homes to a considerable
number of animals, most of which occur also among alga' on the rocky
shores and in tide-pools. Beneath the wharves, where the ])iles are con-
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and those only of the smallest and simand Diatoms, are to be found, lint in
these shaded situations many animals, such as Tubuljuians and other
ITydroids, some Ascidians, Bryozoa, «S:c., delight to dwell. Many of
these adherent animals also live in abundance on the outermost piles of
the wharves, at or just below low-water nnuk, where they are more or
stantly shaded, veiy few alga*,

plest kinds, snch as Ocillatoiia'

less

exposed to the sunlight.

The animals that are found among
growing on the

piles are, for the

or attached to the seaweeds
most part, identical with those that

are to be found in similar situations among the alga' on rocks an<l in
rocky tide-pools.
Among those that are nearly or cpiite peculiar to submerged wood- work
'• ship-worms,"' {Teredo of several species,
and the
which are bivalve mollusks; the wood-eating Limuoria : several species of barnacles, which belong to the (Crustacea;
some of the tubulariaus, and other hydroids, »S:c.
Of the salt-water Insects two species have been observed on the piles
of wharves. One of these is a small, slender, green larva, with a dark,
lirni head, and sharp jaws.
It is tlie larva of a small, two-winged fly,
probably identical with the Chironomus occanicus of Packard.
On the piles of a wharf at Meuemsha, Dr. Edward Palmer found, in
October, a very interesting insect-larva. It lived in a stout tube composed of grains of sand tirmly cemented together, and attached by its
whole length to the piles the single specimen is broken at both ends.
The tube is flattened, and consists of a central, subcylindrical, tapering
portion, or proper tube, which is covered on all sides with a single layer
of small grains of sand, neatly arranged aloug each side of this, and
partly covering its upper surface, and to till the angle between it and
the surface to which it was attached, larger grains of sand are cemented.
The preserved portion of the tube is about three-quarters of an inch
long and nearly one-quarter wide, at the larger end, but not more than
half as wide at the small end. The larva is about a third of an inch
long, rather stout, and has a pair of long, shar^i, curved jaws, and three

are several species of
XyJotri/a ti'nhriata,)

;

;

pairs of rather long, hairy legs. It belongs to the Phryganida», among
the Neuroptera, and somewhat resembles some of the well-known larva?
of the caddis-flies, common in fresh water, which make tubes or cases
of various kinds. Dr. Uagen, who has examined this specimen, refers
to the genus Molamia, of which three North American species are
known, but only in the adult state. All the larva' of this genus, known
in Europe, live in fresh water, and no other species of the Phryganida'
has been observe<l in sea-water, although some live in water that is
it

slightly brackish.

Of Crustacea the most important
(p. .370,

Plate YI,

fig.

2.'5.)

This

covered with minute hairs.
itself

species

little

is

creature

the Limnorla
is

grayish

li(/)wn(i>i,

in color,

and

has the habit of eating burrows for
into solid wood to the depth of about half an inch.
These burIt
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and of all sizes up to about a sixteenth of an
and
they go into the wood at all angles and are
incU
usually more or less crooked. They are often so numerous as to reduce
the wood to mere series of thin partitions between the holes. In this
state the wood rapidly decays, or is washed away by the waves, and
rows are nearly

roiiud,

in diameter,

every new surface exposed is immediately attacked, so that layer after
layer is rapidly removed, and the timber thus wastes away and is enIt destroys soft woods more rapidly
tirely destroyed in a few years.
than hard ones, but all kinds are attacked except teak. It works
chiefly in the softer parts of the wood, between the hard, annual layers, and avoids the knots and lines of hard fiber connected with them,
as well as rusted portions around nails that have been driven in, and,
consequently, as the timbers waste away under its attacks, these
Where abundant it will
harder portions stand out in bold relief.
destroy soft timber at the rate of half an inch or more every year, thus
diminishing the effective diameter of piles about an inch annually.
Generally, however, the amount is probably not more than half this, but
even at that rate, the largest timbers will soon be destroyed, especially

when, as often happens, the Teredos are aiding in this work of destruction.
It lives in a pretty narrow zone, extending a short distance above
and below low-water mark. It occurs all along our shores, from LongIsland Sound to jlSTova Scotia. In the Bay of Fundy it often does
damage to the timbers and other wood-work used in constructing
the brush fish-weirs, as w^ell as to the wharves, &c. At Wood's Hole it
was formerly found to be very destructive to the piles of the wharves.
great

The piles of the new Government wharves have been protected by
broad bands of tin-plate, covering the zone which it chiefly affects.
Korth of Cape Cod, where the tides are much greater, this zone is
not so easily applied. It does great damage, also, to ship-timber floating in the docks, and great losses are
sometimes caused in this way. Complaints of such ravages in the

broader, and this remedy

is

navy-yard at Portsmouth, New Hampshire, have been made, and they
also occur at the Charlestown navy-yard, and in the piles of the wharves
Probably the wharves and other submerged wood-woik in
at Boston.
all our sea-ports, from New York northward, are more or less injured
by this creature, and, if it could be accurately estimated, the damage
Avould be found surprisingly great.
Unlike the Teredo, this creature is a vegetarian, and eats the wood
which it excavates, so that its boring operations provide it with both
food and shelter. The burrows are made by means of its stout mandiIt is capable of swimming quite rapidly, and can leap
bles or jaws.
backward suddenly by means of its tail. It can creep both forward
and backward. Its legs are short and better adapted for moving up
and down in its burrow than elsewhere, and its body is rounded, with
When disturbed
parallel sides, and well adapted to its mode of life.
The female carries seven to nine- eggs or
it will roll itself into a ball.

young

in the incubatory

pouch at one time.

m
[3!^!]

INVERTEBRATE ANIMALS OF MNEVAKI) SOUND, ETC.

S?

The destructive habits of this species were iirst bioii.i^lit ])it)iniiiriitlv
ISll, by tlio celebrated liobert St('i)lu'iis()ii, who found it

to notice, in

rapidly destroying- the

woodwork

at the J>ell IJock li<iht-hon.se, erected

by him on the coast of Scotland. Since that time it has been investigated and its ravages have been described by numerous European
writers.
It is very destructive on the coasts of (Ireat iJritain, where it
is

known

as the " gribble."'

The remedies used

to check its ravages are chiefly copper or other

driving broad-headed iron

metallic sheathing;

nails, close

into the part of the piles snbject to their attacks
tar, creosote, or verdigris-paint,

is

;

together,

and applying

coal-

once a year or oftener.

Another singular crustacean, common on the piles at Wood's Hole,
the Tanais fhon. This is a very slender, whitish species, almost

much thickened, with
very peculiar, stout claws, ovate in form the rest of the anterior legs
are very slender. The antenna' are short and thick, the inner ones directed forward the outer ones more slender, and curved outward and
backward. This species lives among the adhering ascidiaus and hydroids on the piles, and has also been fouiul in deeper water, in the IJay
of Fundy. Its habits are little known, but some of the allied species
have been accused of boring in wood.
Two species of barnacles are very common on the piles of the
wharves. The common barnacle of the rocky shores, Bahinus halanoldes,
thread-like iu form, but has the first pair of legs
;

;

is also common on the piles of wharves and bridges, between
and also on the bottoms of vessels, &c. It never grows very
large, although it may become so crowded together as to form a continuous crust. It is easily distinguished from the other species by its
membranous base, which never forms a solid plate, like that of the
other species. The ''ivory-barnacle," Bahinus cbunicus, is also common
on all kinds of submerged wood-work, whether fixed or floating. It
is usually abundant on the piles and timbers of wharves, buoys, oysterIt is chiefly found below low-water
stakes, bottoms of vessels, &c.
mark if on fixed objects, and is even more common in the brackish
waters of estuaries than in the purer waters outside, and it is capable
of living even in pure fresh water, for Professor Jeffreys Wymau has
sent me specimens collected, by himself, about sixty-five miles np the Saint
John's Kiver, in Florida, where the water is not at all brackish. This
species is sometimes found adhering to the carapax of crabs, the
shell of Limuhis, and various mollusks.
It is easily distinguished from
most species on account of its low, broad form and its smooth white
exterior.
The B. creiiatus, common on shells and
It has a shelly base.
stones in deep water, also occurs on vessels. Other s[)ecies are often
found on the bottoms of vessels that have come from warmer latitudes.
Some of them are of large size. One of the most freijuent of these is

(p. 305,)

tides,

Bala n its

tin i in abu hi
Several species of " goose-barnacles,'' Lepas,
.

are frequently found
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alive

ou the bottoms of

arrived from the

West
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and especially

vessels,

siicb as have recently
other foreign countries. These

Indies and

resemble, in general appearance, L. fascicidaris, (Plate A"II,

fig.

33,)

which is a common indigenous species, usually found adhering to floating
sea-weeds and other small objects in early sun>mer, in large numbers.
It is doubtful whether any of those found on the bottoms of vessels
can be regarded as true natives of this region. The most common of

them is L. anatifera; the valves of its shell are bordered with orange.
The other common species are L. auseri/cra and L. pectinaia. Species
of the curious genus, ConcJiodenna, also occur on the bottoms of vessels.
Among the Crustacea that commonly occur among the ascidians,

hydroids, and algje on the piles of wharves, are Fanopeus Sayi,

(p. 312,)

Gammarus

ornatus, (p. 314, Plate IV^
fig. 15,) Amphitlioc compta S., (p. 370,) Coropkiltm cylindricum, (p. 370,)
Melita nifida, (p. 314,) Caprella, sp., (p. 31(5,) and various small Entomos-

P. deprcsstis,

(p.

312, Plate

I, fig. 3,)

J(vra coplosa (p. 315) often occurs abundantly near high- water
mark, on old piles and timber, living in the crevices and cracks, or
under loosened bark.
Of Annelids very few if any species occur that are peculiar to these sit-

traca.

uations.

The Potamilla

oculifera (p. 322, Plate

XVII,

fi.g.

SQ)

is

quite

common ou

the piles of wharves where the water is pure. P. micropk'
fhalma V. (p. 323) also occurs under the same circumstances, and also on
the piles in harbors, where the water is brackish.

The Leprcea rubra Y. was found
on the

piles of the wharves.

living in tubes

This

is

among

the ascidiana

a Terebelloid worm,

somewhat

resembling the Amphitrite ornata, (Plate XVI, tig. 82,) but is much
There are
smaller, and there are fascicles of sette on all the segments.
three pairs of arborescently divided branchia', which are pedunculated^
the last pair being quite small. The bod}- is bright red, the tentacles^
pale flesh-color.

The Xicolca simplex V. (p. 321,) was also found with the last in large
numbers, but mostly of small size. Both males and females of INereis limhata (p. 318, Plate XI, fig. 51, male) were often found among the barnacles
and ascidians on the piles of the wharves at Wood's Hole, but the males
were the most abundant, while the reverse was the case with those dug'
out of the sand and gravel on the shores.
Numerous other Annelids were occasionally' met with among the ascidians and algie. Among these were Polycirrus eximius, (p. 320, Plate
XVI, fig. 85;) Podarle ohscura V., (p. 319, Plate XII, fig. 61;) a Phyllodoce, &C.
Two Xemerteans were also common; one of these was an
olive-green species, with alight dorsal stripe, belonging probablj^ to the
genus Cerehrafulus, but it was not carefully studied the second was
;

Polinia glutinosa,

(p.

324, Plate

XIX,

fig 97.)

Of Gastropod mollusks quite a number of species occur on the piles
of wharves, and some of them in great abundance, especially the smaller
kinds which live

among

the hydroids and confervie.

The most abun-

[:J83]
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ilaut species is geuerally tlw

which

j;(MU'i'ally

occurs

As ti/r is

amoii.ti;

lunata^ (p.

SOrNl>,

.{(h;,

IMatc

89

ETC.

XXI,

lig.

110,)

the small alga- and especially on the

Tubulaiians, in countless numbers; Anachls arara (p. ^00, Plate XXI^
Bittium nigrnm (p. 305,
tig. 109) is often found in considerable number
;

and Triforis nif/roeinctus (p. 305, Plate XXIV, fig,
152) are usually common and the former often is very abundant Ccrithiopsis Greenii (Plate XXIV, fig. 153) sometimes occurs, but is rare; IIyanassa ohsolcta (p. 354, Plate XXI, fig. 113) and Tritia trivitiafa (p. 354,
Plate XXI, fig. 112) are common, especially the former; UrosaJpin.r
cinerea (p. 300, Plate XXI, tig. 116) is generally to be found at or below
low- water mark on the piles and buoys; Bela pJicata (Plate XXI, fig.
(MoHtomla hisutiiralis
107) is sometimes met with, but is not common
(p. 307, Plate XXIV, fig. 140) and other species of the genus are often
found near low-water mark on the piles, es])ecially where they are
somewhat decayed. Littorina paUiata (p. 305, Plate XXIV, fig. 138)
and L. rudis (p. 305, Plate XXIV, fig. 137) nearly always occur near
high-water mark, on the piles, where there are alg;e. In the harbors,
where the water is brackish, and less frequently in the purer waters,
the Alexia myosotis (Plate XXV, fig. 1G8) may be found on timbers and
piles near high-water mark, and sometimes, also, Shenca planorhis, (Plate
XXIV, fig. 142,) Littorinella minuta, (Plate XXIV, fig. 140,) and Rissoa
Among and feeding upon the
aculeus, (p. 30G, Plate XXIV, fig. 141.)
Tubularians growing on the piles at and just below low-water mark, the
Plate

XXrV,

lig. ir>4)

;

;

XXV, fig. 174) may often be found, espeharbors where the water is more or less brackish.
Another related species, apparently the Cavolina gijmnota, was found
by Professor Todd, on an old wreck in the Wood's Hole passage, but it
The
ditfers in several iioints from any form that has been described.
branchiic were arranged in six transverse simple rows, on each side,
those of the second and third longest in the anterior rows there were
four to six branchi;r, the lower ones much shorter than the upper ones.
In life the brauchi<e were dark green or blackish.
Several other Gastropods are occasionally met with in these situations, but the species above named are about all that ordinarily occur.
Among the Lamellibranchs, or " bivalve-shells," we find the Teredo
tribe, nearly all of which are peculiar to submerged wood-work, either
fixed or floating, and most of them are capable of doing great damage,
both to ships and to the timber and piles of wharves and bridges, or
other similar structures. Although popularly known as the " shipworm," these creatures are not at all related to the worms, but are true
moUusks, quite nearly allied, in many respects, to the common longLike those shells the Teredo excavates
clam'' (J7//o) and to the Fholas.
its holes or burrows merely for its own protection, and not for food; but
the Teredo selects wood in which to form its holes, and when these have
been excavated it lines them with a tube of shelly material. The holes
are very small at the surface of the wood, where they were formed by
beautiful jEolidia pilata (Plate
cially in the

;

'^'

\
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the youiij;- Tercdo-s but they "radually grow hirger as they go deeper and
deeper into the wood, uutil they sometimes become ten inches or more
in length and a quarter of an inch in diameter, but the size is generally
not more than half these dimensions. The holes penetrate the wood
at first perpendicularly or obliquely, but if they enter the side of the
timbers or planks across the grain, the burrows generally turn horizontally' in the direction of the grain a short distance beneath the surface,
unless prevented by some obstruction, or by the i^resence of other
Teredo tubes, for they never cross the tubes of their companions or
interfere with each other in any way, and there is always a thin layer
or partition of wood left between the adjacent tubes. It is, however,
not necessary that they should follow the grain of the wood, for they
can and do penetrate it in every direction, and sometimes uot more
than half the tubes run in the direction of the grain, and they are often
very crooked or even tortuous. They rapidly form their burrows in all
kinds of our uative woods, from the softest pine to the hardest oak, and
although they usually turn aside and go around hard knots, they are
also able to penetrate through even the hardest knots in oak and other
hard woods. The Teredos grow very rapidly, apparently attaining
maturity' in one season, and therefore, when abundant, they may
greatly damage or completely destroy small timber in the course of four
or five months, and even the largest piles may be destroyed by them in
the course of two or three years.
1

The most abundant species in this vegion is the Teredo navalls {cats
and 2 Plate XXVI, fig. 183, animal Plate XXVII, fig. 180, shell.)
;

;

KXl'LANATIOX OF THK CUTS.
I'osteiiur or outer end of a liviug Teredo naralis, removed from its burrow;
the muscular collar by which it adheres to the shelly liniuf]f of its burrow jj, the
shelly "pallets" which close the aperture when the auiuuil withdraws; f, the two
retractile siphon-tubes which project from the hole when the animal is active.
Fig. 2. Anterior end and shell of the same
«, the front part of the shell
/, the
foot or boring organ.
Fiij. 1.

c,

;

;

;

This is the same species that has attracted so much attention in
Europe, during nearly two centuries, on account of the great damage that
it has done, especially- on the coast of Holland.
Xevertheless no full
description of the animal of this species has yet been published, nor
.any satisfactory figures of the soft parts.

When removed

from

its

tube (see Plate

XXVI,

fig.

183) the animal

is
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loiind to

have

ii

very long, slender, smootb,

somewhat toward the outer or posterior end,
lar, circnhu'ly

wrinkled

collar, (c,)

soft,
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whitish body, tapering

whieh has a nuiscuby which the animal is, when living,
((ig. 1,)

attached to the inside of the shelly lining of its tube. To the inside of
this collar two shelly plates, known as the " pallets," (p,) are attached
by their slender basal prolongations their outer i)ortions are broad and
flat, and more or less emarginate or two-horned at the end.
These are
so connected with the muscles that when tlie animal withdraw^s its tubes
into its hole the free ends of these pallets are made to fold together and
close the opening, thus serving as ah operculum to protect the soft tubes
against enemies of all kinds. Between the bases of the pallets arise
the siphonal tubes, [t,) which are soft and retractile, united together for
half their length or more, but separate and divergent beyond they are
nearly equal, but the ventral or branchial tube is perhai)S a little
larger than the other, and is fringed with a few small papilhe at the
end the tubes are white or yellowish, sometimes specked with reddishbrown. At the anterior end of the body and farthest from the external
opening of the hole, is seen the small, but elegantly sculptured, white
bivalve shell, (cut 2, s ; and Plate XXVI, fig. 183, s.) The shell covers the
;

;

;

mouth and

palpi, liver, foot, and other important organs.
The foot (/)
a short, stout, muscular organ, broadly truncate or rounded at the end,
and appears to be the organ by means of w^hich the excavation of the burrow is effected. The shell is covered by a delicate epidermis, and probably does not assist in rasping off the wood, as many have supposed.
The gills are long and narrow, inclosed mostly in the naked pnrt of the
body, and are reddish brown in color. The Teredos obtain their micro-

is

same manner as other bivalve mollusks, viz., by
means of a current of water constantly drawn into the branchial tube by
the action of vibrating cilia within; the infusoria and other minute organisms are thus carried along to the mouth at the other end, while the
gills are supplied with oxygen by the same current
the return current
passing out of the dorsal tube removes the waste water from the
gills, together with the fieces and excretions of the animal, and also the
particles of wood which have been removed by the excavating process.
As the animal grows larger the burrows are deepened, the lining of
shelly matter increases in length and thickness, the shell itself and the
pallets increase in size, and the terminal tubes grow longer.
But as the
orifices of the terminal tubes must necessarily be kept at the external

scopic food in the

;

opening of the l>urrow, the muscular (H)llar at the base of the tubes constantly recedes from the entrance, and with it the pallets; at the same
time imbricated layers of shelly matter are usually deposited in the
upper end of the shelly tube, which are supposed to aid the jiallets in
closing the aperture when the tubes are withdrawn.
When the animal
has completed its growth, or when it has encountered the tubes of its
companion.»^»'and cannot pass them, or when it approaches the exterior
of a thin piece of wood and cannot turn aside, it forms a rounded or

8v
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cup-shaped layer of shelly matter, coutiuuous with the lining of the
and closing up the burrow in front of its shell sometimes it
retreats and forms a second partition of the same kind.
This species iiroduces its young in May and i)robably through the
greater i^art or all of the summer. The eggs are exceedingly numerous,
probably amounting to millions, and they are retained in the gill cavity,
where they are fertilized and undergo the first stages of their development.
The embryos pass through several curious phases during their growth.
In one of the early stages they are covered with fine vibrating cilia, by
means of which they can swim like ciliated infusoria later they lose
these cilia and develop a rudimentary bivalve shell, which is at first
heart-shaped, and the mantle begins to aj)pear and larger retractile
cilia develop upon its edge, which serve as organs for swimming
but
at this period the shell is large enough to cover the whole body when
contracted. In this stage they swim actively about in the water later
the cilia become larger, a long, narrow, ligulate foot is developed, by
means of which they can creep about and attach themselves temporarily
to solid objects the shells become rounder, a pair of eyes and organs
of hearing are developed after this the little animal begins to elongate,
the locouuitive cilia are lost, the eyes disappear, and the nmture form is
gradually assumed. These young Teredos, when they finally locate upon
the surface of wood-work and begin to make their burrows, are not
larger than the head of a pin, and consequently their holes are at first
very minute, but owing to their rapid growth the holes quickly become
tubes,

;

;

;

;

;

;

larger and deeper.

very abundant along the southern coast of NewEngland,
to Cape Cod, wherever submerged wood- work, sunken
wrecks, timber buoys, or floating pieces of drift-wood occur. It also infests
the bottoms of vessels not protected by sheathing. It is not confined to
pure sea-Avater, but occurs in the piles and timbers of our wharves in harbors that are quite brackish. Ihave found itabundautin thepilesof Long
Wharf in New Haven Harbor, where the water is not only quite brackish, but also muddy and contaminated with sewerage aud other impurities.
At Wood's Hole it was found to be very abundant in the cedar
buoys that had been taken u]) from various localities and placed on the
wharves to dry and be cleaned. Captain B. J. Edwards informed me that
iformerly, when the buoys were not taken up, they would not usually last
more than two years, owing chiefly to the attacks of this Teredo, but
under the present system there are two sets of buoys, which are alternately taken up and put down every six months. After a set has been
taken up and allowed to dry thoroughly they are scraped to remove the
barn:ick's, &c., and then receive a thorough coat of verdigris paint,
each time, before they are put down. With this treatment they will
last ten or twelve years, but they are more or less perforated and injured every year, until finally they become worthless. Inasmuch as the
Teredos produce their young all through the summer, and they develop
This species

from

is

Xew York

[:1S7]
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to a very larcc size in one. season,

it is

03

evident that the best time to

buoys would be in niidsuinnier, before tlie early crop of
young" have grown large, and leaving too little time for the later eroi)
to become large, in the buoys thus put down, before winter, when most
of them would probably be killed by the cold weather. In this way
the damage might be materially diminished, if not inconsistent with
the other duties of the ofiBcers of the vessels employed in this service.
There are, as yet, no means of estimating the extent of the damage
done to our wharves, shipping, &e.,by this and the various other si)ecies
of Teredo found on our coast, but judging from their abundance along
the whole coast, it is much greater than is generally supposed.
Th3 Teredo 7iavaUs is also abundant on the coast of Euro[)e, from the
MefVterranean and Black Seas to Christiania, and the coasts of Great
Bri/.ain.
Its habits iuive been quite thoroughly investigated by several
Dutch naturalists, owing to the great damage that it has done on their
coast, at times even threatening a general inundation of the country by
destroying the wood-work of the dikes. This Teredo occupies a zone
of considerable breadth, for it often lives considerably above low- water
mark and extends several feet below it, even to the depth of fourteen
take up

tlie

according to some writers.
The best remedies in common use

feet,

to resist or prevent its attacks are

copper-sheathing, used chiefly on vessels;

broad-headed

nails, closely

driven, used for piles and timbers; creosote and coal-tar, frequently' applied.

The various poisonous substances that have been applied to timber for
however useful they may be in other respects, have little
no
effect
on
the Teredo, for it does not depend upon the wood for its
or
food, and even protects its body externally with a layer of shell, liningThe only remedies that are likely to succeed are those calcuits holes.
lated to prevent the lodgment and entrance of the young ones beneath
the surface. Even creosote, thoroughly applied under pressure at the
this purpose,

rate of 10 pounds per square foot, has been found insufficient to prevent
their attacks, for piles thus treated at Christiania were found by Mr,

Jeffreys to be filled with the Teredo within

two years

after they

were put

down.
Several other species of Teredo also occur on this coast. The Teredo
XXVII, tig. 188) has been found in floating pine wood at

megotara (Plate
Il^ewi)ort,

Rhode

Massachusetts

Island,

and

in

cedar buoys, &c., at

New

Bedford,

as well as in Massachusetts Bay, at Proviucetown and
other places; it is also found as far south as South Carolina at least.
;

This species sometimes grows to a large size, forming tubes at least
eighteen inches long. It sometimes occurs, also, in the piles of wharves
The Teredo Thomsoni (Plate XXVII, fig. 187) has been
in this region.
found in great numbers in the marine railway and also in cedar buoys
at Xew Bedford. It has also been found at Proviucetown in a whalingship that had cruised in the

The Xylotrya Jimbriata

West Indies.
XXVII,

(Plate

fig.

189)

is

very similar to the
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has long, oar-sliaped pallets, with slender
and convex externally, and
consists of ten to twelve, or more, funnel-shaped segments which set
one into another their margins project at the sides, making the edges
of the blade appear serrated. This species appears to be indigenous
on this coast. It has been found living in a sunken wreck in LongIsland Sound, near Is^ew Haven, and I have also taken it from the oak
timbers of a vessel, the Peterhofl", employed in the blockading service,
during the late war, on the coast of the Southern States. It grows to a
rather large size, often forming holes a foot or more in length and a
quarter of an inch in diameter, though usually smaller. The pallets are
sometimes half an inch long.
Among the kinds of bivalve shells that do not bore in wood, there are
but lew species that commonly inhabit ])ilesof wharves. The most frequent of these is the common muscle, Mytilus ednUs, (p. 307, Plate XXXI,
The common oyster,
lig. 234:,) which sometimes adheres in large clusters.
Ostnea Virginiana, (p. 310,) often attaches itself to the piles, but in such
situations seldom survives the winter.
Ascidians often occur in large quantities attached to the piles, at and
just below low- water mark, and also on the under side of floating timber.
Tbey often completely cover large surfaces and spread over the barnaThey grow
cles, hydroids, and algte. which have previously located.
very rapidly, attaining their full size during a few weeks in midsnmmer.
The most abundant species are usually Molgula Manlmttensis (p. 311,
Teredo, except that

stalks; the blade

is

it

flattened on the inside

;

Plate
24C.)

XXXIII, fig. 250) and Cynthia imrtita, (p. 311, Plate XXXIII, fig.
At Wood's Hole, on the piles of the Government wharf, in August

and September, the Pero2)horaviridis V. was exceedingly abundant, creeping over and covering np the other ascidians as well as the barnacles,
hydroids, and algaa. This is a compound or " social " Ascidian, in which
stolon-like tubular processes come out from the basal portion of the first
individuals and run in every direction over the surfaces of objects to
which they are attached, producing buds at intervals, which rapidly
develop into little Ascidians like the old ones, and give out other
thus they will very soon cover large surfaces,
each individual Ascidian is quite small. The body is compressed, broad oval, or more or less rounded in outline, with a terminal
branchial, and lateral anal orifice, both slightly raised on short and
broad tubes. The body is attached to the stolons by a short narrow
The
pedicle, aud is usually not more than an eighth of an inch high.
color is bright green or yellowish greeu, and the integument is soft and
stolons in their turn

;

though

translucent.

On the piles of the same wharf, and associated Avith the last, was
another compound Ascidian, Amarcecium comieUaium ; this forms solid
gelatinous masses, with a smooth, convex surface, usually less than an
inch in diameter and about half an inch high, but often larger. The
zoiiids, or individual animals, are quite small, long, and slender, and en-

[339]

tirely
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imbedded

in

the gelatinous mass that unites

them

together.
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Tliey

are arranged in circnhir, oval, or stellate groii[)s, with n coiiiiikhi cloacal
orilice in the center of

dividual

is

and pale

bright orange-red

low, or orange

;

The masses are usually [)alc orangeThe stomach of each in-

each cluster.

red, varying to 3'ellowish

;

flesh-color.

the branchial sac

is flesh-color, iiale yel-

the tubes and upper i)artof the uumtle bright orange or

lemon-yellow.

The Botn/Jlus Gonldii (p. 375, Plate XXXII [, figs. 252, 253) also frequently occurs on the piles of the wharves, creeping over the stems of
Tubularians, the surfaces of other ascidians, fronds of alga', or on the
It also frequently forms broad, soft incrustasurfiice of the wood itself.
tions on the bottoms of boats, floating timber, &c.

The Tiryozoa are

also usually quite

abundant on the

piles

and timbers

of wharves, &c.

The Bugula turrifa {p. 311, Flute XXXIV, figs. 258, 259)
most common as well as one of the most elegant of these.

is

one of the

It o(;curs at-

forming delicate white plumes.
XXXIII, fig. 256) usually forms
firm, coral-like incrustations, but when attached to hydroids and seaweeds it spreads out into foliaceous or lichen-like, rigid, calcareous
fronds, which are dull red while living.
On the piles at Wood's Hoh^ the Bugula fiahellata was also very abundant. This forms elegant cirs-ular or fan-shaped fronds, consisting of
numerous repeatedly forked, flat, and rather narrow branches, on which
the cells are arranged in about three longitudinal rows. This species,
tached to the adhering sea-weeds,

The Escharella

<S:c.,

variabilis (p. 311, Plate

like others of the genus, bears verj^ singular structures,

known

as avicu-

which, under the microscope, have the form and appearance of the
stout, hooked beaks of certain birds, such as the hawk, owl, parrot,

laria,

These beaks are attached by flexible stems, and are provided inby means of which they are coustanth'
opened and closed, and can bite with considerable force. In this
species these are attached to the sides of the cells, along the edges
of the branches. Their office seems to be to defend the colony against
small parasites, and dirt of all kinds, which, unless thus removed, would
soon cover up the cells and destroy the animals. In addition to these,
various less conspicuous species often occur in abundance, especially
Yesicularia gracilis ; V. (lichotoma V. ; and F. cuscuta.
Of Radiata there are but few species in such localities, with the exception of the Hydroids, which are usu.ally very abundant.
&c.

ternally with powerful muscles

The green

star-fish, A.stcrias arenicola, (p. 3J(),

may occasionally occur

Plate

XXXY,

fig.

2G0,)

adhering to the piles Just below low- water mark,
but it does not have this habit to such an extent as does the A. vulgaris,
north of Cape Cod, for the latter is almost always to be seen in abundance on the piles of the wharves of the northern seaports, as at Portland, p]astport, &c., and less abundantly at Boston.
One of the most beautiful, as well as one of the most abundant, of
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the Hydroids that occur ou the piles of wharves, aud ou the under side
of tioating timber, is the Parypha crocea, (Plate XXXVI, fig. 274.)
This species grows iu great luxuriance upon the piles, especially in
those harbors where the water is somewhat brackish. It forms large

branching stems, often six inches or more in height, each of
surmounted by a beautiful, flower-like, drooping head of a pink
or bright red color. These heads are often broken oif, or even voluntarily cast off, when the animals are unhealthy, but new ones are soon
reproduced, and, therefore, this does not seem to be a very serious accident, though certainly a very inconvenient one, for the mouth, stomach,
tentacles, and most other organs are all lost when these "heads"
drop off. This species does not produce free-swimming medusa^, but
the buds, corresponding to those that develop into free meduste in many
other cases, in this remain attached to the heads in drooping clusters,
clusters of

which

is

looking like loose clusters of light red grapes, in miniature.
The buds produced by the hydroid-heads of one colony are either all
males or females, and, while attached to the hydroid-heads, eggs or

spermules are developed within them the eggs are fertilized and develop into young hydroids, which, when finally expelled, are provided
with a circle of slender tentacles, and need only to attach themselves
to some solid substance by the basal end of the body to become fixed,
tubularian hydroids, similar to the old ones in many respects, though
These young tubularians swim
still very small aud simple iu structure.
and crawl about for a time, and after attaching themselves they rapidly grow larger and produce stolons from the base, from which buds
other buds are proarise that develop into forms like the first one
duced from the sides of the stems, which also become like the others,
;

5

and

in this

way

the large clusters of tubularians are rapidly formed.

Several species of Campanularians are also to be found attached to

At Wood's Hole the
most abundant species was Ohelia pyriformis, which grew in great profusion on the piles just below low-water mark. It is a delicate and much
branched species, with elongated, i^ear-shaped, reproductive capsules,
aud is beautifully phosphorescent. On the hull of an old wreck in
Wood's Hole passage, where the tide flows with great force, the Ohelia
Jfahellata was found in abuudauce, though it does not appear to have
been noticed on this side of the Atlantic before. It has very elongated,
slender, simple, but crooked stems, with numerous, alternate, short,
forking, fan-shaped branches these generally fork close to their origin^
the divisions diverging in opposite directions. The hydroid calicles
(hydrothectp) are small, cup-shaped, or broad bell-shaped, with a smooth
rim, and they are borne on slender pedicles that are of various lengths,
but mostly short and composed of only four to six rings. The reproductive capsules (gonotheciie) are urn-shaped, with a short, narrow neck
tliey are borne ou short pedicles, of few rings, arising from the axils of
the branches. Some of the specimens were eight or ten inches long.
the piles and timbers of wharves aud bridges.

;

;
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On the piles of Lon<^ Wliarf, Jit New Haven, the Ohclia fjcladnosa of
Europe was found growing- in great hixuriance in iSepteniber. The
water at this locality was quite brackish, but it will probably be found,
also, in pure sea-water, for on the coast of Europe it is coiniuon both
It is i)robable tluit this si)ecies has
in brackish and pure ocean-water.
not been observed before on our coast, for although the name occurs
in several local lists, these refer, according to Mr. A. Agassiz, to other

and he does not include the present species in his Catalogue of
North Americau Acalepha3. It is a large species, growing to the length
of teu or t*velve inches, and branches widely and very profusely. It
differs from most of our other species in having a thick, compound
stem, composed of many united tubes. Tlie smaller branches are, however, profusely divided, and the branchlets are simple, very slender,
white, and translucent, their delicacy contrasting strongly with the
The larger branches mostly arise iu pairs,
stout, dark-colored stems.
close together, but immediately diverge; the small branches and branch-

species,

The

lets are alternate.

hydrothecii) are very small, deeply bell-shaped,

the rim divided into teu or twelve teeth, which are squarish in form*
slightly emarginate at the end
their pedicles vary in length, and
are often rather long and slender, especially the terminal ones. The
gonothecie are elongated, urn-shaped, with a narrow, short, tubular

and

;

neck.

Egg

I also

Harbor,

found this species iu April, growing on oysters, at Great

New

Jersey.

Several other species of Ohelia occur in similar situations, together

with various related genera.

The

Sertiilaria immila,

(p.

327, Plate

XXXVII,

fig.

279) often oc-

curs attached to the Fucus and other sea- weeds growing on the piles.

The Halecium gracile V., (p. 328,) often grows on the piles iu great
abundance, especially where the water is somewhat brackish, and it
sometimes also occurs iu great profusion on floatiug drift-wood.
Of Actinians the most frequent species is the Sagartia leucolena,
(p. 329, Plate XXXVIII, fig. 284,) which can almost always be found
among the adhering barnacles and ascidiaus not unfrequently it attaches itself within a dead barnacle, and, in fact, seems quite i)artial to
such a location.
The Metridium marginatum (p. 329) also frequently occurs on the
piles, but is much less frequent, and generally of smaller size than it
is farther north, as about Boston and on the coast of Maine.
Several sponges occur frequently on the piles of the wharves, but
they have not been well determined. Among them the Grantia ciUata,
or a closely allied species, is very common, and also auother of the same
group, which is tubular and branched, {fjcuco.solenia botryoidcs '!).
The common, red branching sponge (p. 330) is frequent, and also
a slender branching sj^ecies of Chalina, near C. ocuJata. Two or more
species of Tedania, forming irregular, massive, pale-yellow sponges of a
;

brittle texture, are

common.

.
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List of species commonly found on piles and timhers of icliarves and bridges
on hnoys, bottoms of vessels, and other submerged ivood-work.

ARTICULATA.
Insects.
Page.

Chirouomus oceanicus.

379

Page.

Molanna, sp

379

Crustacea.

Page

Page.

Panoiieus Sayi
P. depressus

382

Jpera copiosa

382

Hyale

315
382
382
382
382

Tanais filum
Balauus eburneiis
B. creuatus
B. balanoides
B. tintinabulum

littoralis

Gammarus oruatus
Melita

iiitida

Ampliitboe compta
Coropliium cylindricum
Caprella, sp

Limnoria liguorum
Idotea irrorata
1.

pliospliorea

316
379
310
316

..

Lepas anserifera
L. anatifera
L. pectinata

,

Couchoderma virgata
C. aurita

382
381
381
381
381
381
382
382
382
382
382

Annelids.
Page.

Lepidonotus squamatus
Harinotboe imbiicata
Ealalia, sp

320
321
349

Page.

Nicolea simplex
Leprjea rubra
Polycirrus eximius
Potamilla oculifera

Eumidia, sp

349

Podarke obscara

382

Sabella microptlialma

Autoly tus cornutns
Nereis limbata

397
382
321

Euclione, sp

Sabellaria vulgaris

Serpula diautlius
Spirorbis spirillum

382
382
382
382
382
416
322
323

Kemerteans.
Page.

Page.

Polinia giutinosa.

382

Nemertes

324

socialis.

Cerebratulus,

(?)

sp.

.

382

MOLLITSCA.
Gastropods.
Page.

Page.

Astyris luuata

Tritia trivittata

383
383
383

Auacbis avara
Littoriuella minuta

Ilyauassa obsoleta

383

Eissoa aculeus

Bela plicata
Urosalpinx cinerea

383
383
383
383

.

..
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Page.

Page.

Odostomia fusca

307

Triforis nij^^rociiictns.

.

O. tritida

307

Cerithiopsis terobralis

.

O. bisuturalis

383

0. Grconii

Littorina palliata

383
383
383

iEolidia pilata

L. rudis

Bittiuin

Disrum

99

Cavoliiia gyinnota

(?).

Alexia myosotis

.

383
417
383
383
383
383

LamelUhranchs.
Page.

Page.

Teredo uavalis

383

Mytihis edulis

Thomsoni

387

Auomia

.

388
311

387
387

Ostrsea Virffiniana

388

T.

T. Tiiegotara

Xylotrya fimbriata

glabra.

.

Ascidians.
Page.

Pasre.

Cynthia partita
Molgula Manliatteusis
Peropbora viridis

388

Botryllus Gouldii

389

388
388

Amarcecium

380

constellatura

Bryozoa.

P

Page.

Jige.

Crisia eburnea

311

Bugula turrita

389

Yesicularia, dichotoma

389

B.

389

V. gracilis
T. cuscuta

389
389

Escbarella variabilis.

flabellata

Membrauipora

pilosa.

389
406

EADIATA.
Echinoderms.
Page.
I

Asterias arenicola.

389
I

Acalephs.
Page.

Page.

Obelia gelatinosa

391

Campanularia liexuosa.

O. flabellata

390
327
390
407

Haleciiiiu gracile

O. commisuralis.
O. pyriformis
O. geuiculata

Sertularia pumila

Penuaria

tiarella

Paryplia crocea

327
391
391
327
390

Polyps
Page

Page.

Sargatia leucolena.

391

Metridium marginatum

391
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PROTOZOA.
Forifera, [Sponges.
Page.

Grautia ciliata (?)
Leucosoleuia botry oides (?)

.

.

Chalina, sp

11. 5.

—ANIMALS INHABITING

Page.

391

Halicboudria, sp.

391
391

Reuieria, sp

Tedania, sp

-

.

.

330
330
391

THE ROCKY BOTTOMS OF THE BAYS AND
SOUNDS.

the proportion of rocky bottom is relatively quite
found onl^' in quite shallow water. Therefore the

this region

Ill

small,

and mostly

to be

animal life is very similar to that of the rocky shores and tide-pools,
near low-water mark.
In Vineyard Sound and vicinity the rocky bottoms examined were
chiefly at the following localities, as indicated on the accompanying
chart, viz.: 1st. An area south of Parker's Point and occupying a part
of the bottom of the passage between Parker's Point and Nonamesset
Island, on both sides of the channel, and extending somewhat south of
a line drawn from IS^obska Point to the southeastern end of Konamesset Island.
The dredgings made in this area are, 9, o, 6, c, d ; 2, «, ft;
2d. An area south
3, o, 1), c ; 4, rt,
; 5,» c, cl, e ; 8, a, h ; 18, «, I).
and southwest of Nobska Point dredgings, 21, h, e ; 22, a ; and
others not recorded were made on this patch. 3d. In the Wood's Hole
I)assage, between the north end of Nonamesset Island and the opposite
shores, there are numerous rocky patches, and the tides flow with great
force dredgings, 14, a, 6, c, d, e, /, g ; 16, a, b ; 17, c, d, e ; 15, a, h ;
and many others were made on this bottom. 4th.
small area between
Uncatena Island and Long Neck dredgings, 11, e, /, and 71, c, were
on this patch. 5th.
small area, south of the Wepecket Islands, where
the dredging, 73, <?, was made. 6th. A region of rocks and sand off
West Chop, north of Martha's Vineyard in the dredgings made here,
37, c, d, e, some very fine hydroids and ascidians were obtained. 7th.
In Quick's Hole, the passage between Nashawena and Pasque Islands,
a rocky bottom, with abundant ascidians, hydroids, and sponges, was
found, where dredgings 77, a and c, were made.
In addition to these localities numerous dredgings were made on
rocky bottoms off Gay Head and Devil's Bridge, and also between
Martha's Vineyard and No Man's Land, but these properly belong to the
1)

;

;

A

5

A

;

cold outer region.

In the vicinity of

New Haven,

rocky bottoms, generally of small
and off South End and Branford

extent, are found off the light-house,

Point,

also

among

been examined

bj-

the past eight years.

All these localities have
Islands.
numerous dredging excursions made during

the Thimble

me

in

Nevertheless the fauna of the rocky bottoms of

;.
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more imperfectly knowa than that of other kinds
owing to the difliculties encountered in
mainly
of bottom.
dredging upon rough rocks.
Eocky bottoms are very favorable for many kinds of Crustacea, both
for those that swim free and conceal themselves among the sea-weeds
that grow on rocks in shallow water, and for those that take refuge be-

this region is probably

This

is

neath the rocks. Consequently rocky bottoms are the favorite feedinggrounds for certain kinds of fish, especially tautog, striped bass, black
bass, cnnners, &c., in this region.
The common crab. Cancer irroratus, (p. 312,) Panopeiis Sayi, (p. 312,)
P. dejn-essus, (p. 312,) the larger hermit-crab, Eupagurm polUcaris, (p.
313,)

and the smaller hermit, J5J.

on the rocky bottoms.
casionally occurs.

The

longicarpus,{i\ 313,) are

common

species

A

small species of spider-crab, Pella mutica^ ocCancer borealis has hitherto been a rare species,

known concerning its

it appears to
habits or distribution
frequent rocky bottoms chiefly, but most of the specimens obtained in
this region were found thrown up by the waves on the shores of Cutty-

and

little is

;

hunk Island, No Man's Land, and near Gay Head.
The lobster, Homarus Amerlcaims, freqneuts rocky bottoms, concealing
itself under and among the rocks while watching for its prey, but it is
much less abundant in this region than on the coast of Maine and in the
Bay of Fundy, and does not usually grow to so large a size as in the
It also occurs on the sandy and gravelly bottoms of
most of those sent to the markets from this rewhere
Sound,
Vineyard
gion are obtained. The young, free-swimming larvix^ of the lobster, in
the stages represented in Plate IX, figs. 38, 39, were often taken at the
surface in great abundance, during June and July, in the towing-nets
The young lobsters were also found swimming actively at the surface
by Mr. S. I. Smith, even after they had acquired the true lobster-like
form and structure, and were nearly three-quarters of an inch long. In
While young, therethis stage they swim and act much like shrimi).
fore, the lobster must be devoured in immense numbers by many kinds
of fishes, and even when of considerable size they are still preyed upon

northern waters.

by the tautog and black bass, and especially by sharks, skates, and rays,
and doubtless by other fishes. We found the lobsters very abundant
At this
off" Meuemsha on a sandy and weedy bottom in shallow water.
place over one hundred were taken at a single haul, by the trawl. The
lobsters caught for the market are nearly all caught in " lobster-pots,"
baited with refuse fish of various kinds.
In addition to the common shrimp, Craiujon vulgaris,

(p.

339, Plate

another quite different species [Hippolyte imsiola) was often
met with on the rocky bottoms. This is a smaller species, about an inch
long, of a pale gray, salmon, or flesh-color, often specked with red
there is usually a white stripe along the middle of the back, and sometimes transverse bands of red or white the antenme are annulated

III, fig. 10,)

;

with flesh-color and light red, and the legs are sometimes specked with

:
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brown, and often anuulated with brown, or with gray and white. It
differs from all the other American species in having a short, acute rostrum, scarcely projecting beyond the eyes, with three or four sharp teeth
on its upper edge and none below. In form and general appearance it
somewhat resembles the Virbius represented in Plate III, fig. 11, but is
stouter and quite different in color. It is a northern species, extending
to Greenland and Northern Europe, and is more common on the coast
of Maine, where it is usually associated with several other larger species
of the same genus, all of which are remarkable for their brilliant colors,
the various shades of red usually predominating. Their bright colors
are no doubt directly connected with their habit of living among the
bright red algre, so abundant in the shallow waters on rocky bottoms.
A beautiful little shrimp-like Crustacean, Mysis Americana Smith,
sometimes occurs in immense numbers among the algre growing on the
rocks just below low-water mark, especially in spring. This is an important species, as it is one of the principal kinds of food for the shad
and other fishes. The full grown specimens are only about an inch long.
It is almost transparent, whitish, with conspicuous black eyes; there is
a row bi more or less conspicuous, dark stellate spots along the body, both
above and below, and similar specks often occur on the tail a spot of
dark brown or blackish often occurs on each side of the carapax. The
intestine shows through as a greenish or brownish line.
Another small, shrimp like species belonging to an interesting new
genus, the Heteromysis formosa Smith, often occurred in small colonies,
sometimes hid away in the dead shell of some large bivalve or gastropod. The females of this species are of a beautiful light rose color, but
the males have the pale color and translucency common to most of the
;

species of Mysis,

Numerous Amphipods

also occur,

most of which are

also found in

the pools or under stones at low water, and have, consequently, been
mentioned on former pages.
One of the most curious Amphipods
was a small species, found living among the large compound ascidians,
This species constructs
which is probably Cerapus tuhularis Say.

a

back when

its

common

tube,

free

slender,

little,

upon

it

which

travels, very

in fresh waters, carrj^

it

inhabits and

much

carries

about

as the larvie of caddis-flies,

about their tubes.

One

species of bar-

was abundant, often completely covering
This has not been met with, as yet, at low-

nacle, the Balanus crenatns,

small stones and shells.
water, although

it

Of Annelids a

occurs on the bottoms of vessels.
number inhabit rocky bottoms, but as most of

large

beneath the rocks, or in tubes attached to rocks and stones,
obtain an accurate knowledge of them. Many of the
species seem, however, to be found also in pools and beneath the stones
on rocky shores, and have already been mentioned.
Perhaps the most characteristic Annelids of rocky bottoms are the
scaly worms, of which three species are common in this region, viz.

them

live

it is

difficult to
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(p. 320, Plate X, figs. 40, 41 ;) L. .suhlevis Y,,
aiul Ilarmothoe iinhricdta, all of \v]ii(;h cling
Pliite
X,
fig.
320,
42;)
(p.
close to the rough siufaces of the stones, or hule away in the cracks ami

LepuJonotHS sqttamatus,

crevices, or conceal themselves iu the interstices

between the ascidians,

barnacles, roots of alg;e, or in the cavities of sponges,

&:c.

Several

and active si»ecics, belonging to the genera /'//(///oJocc, Eiimost of them are
lalia, Eumiilia, and Eteone, are of freciuent occurrence
bright green or yellowish green in color, and all have small, leaf-like

long, slon(ior,

;

branchia' along the sides.

The Xcreis

pclagica

(p.

living beneath the stones,

319, Plate XI, figs. 52-55) is very

and especially

common,

between the
lobes of a large, sand-covered, compound ascidian, Amaroncium pellucidion, in company with the species of JViyUodocc, &c., just named.
This
species of Nereis is remarkable for its brilliant iridescence. It is a
northern species, extending to the Arctic Ocean and northern coast of
Europe. It is very abundant on the coast of Maine, under stones
at low-water mark.
Associated with the preceding species among the sandy compound
ascidians, occuiriug both on rocky and gravelly bottoms, were large
in the interstices

numbers of the Liimbriconcreis

oiKiUna, (p. 320, Plate XIII, figs. 09,
conspicuous on account of the brilliant iridescent colors. Several
other Annelids also occurred among these ascidians. The Cirrinereis
fragllis, which is a small and delicate species, furnished with conspicuous eyes, and related to the large Girratulus, occurs beneath the
70,)

The singular Naragameta eoralii occurs burrowing
Danw, and in this respect is similar iu its habits

stones.

Astranfjla

genus Bodecacerea, which excavates
Cyprina

Sahellaria vulgaris, (p. 321, Plate
(p.

321

;)

its galleries in

Islanilica, Fecten tenuico.status, &c., iu

XVII,

the

figs. 88,

the solid shells of

Bay

S8a

in the coral,
to the allied

:)

of Fundy.

The

Xicoiea simplex,

tieionopsis pahnata, (p. 321;) Poiamilla oculifera, (p. 322,) Plate

XVII, fig. 80 ;) Sabella microphthalma, (p. 323 ;) Serpuln dianthus, (p 322 ;)
and Fabricia Leidyi, (p. 323,) all occur in tubes attached to the rocks
and

stones.

A species
coiled

of Spirorbis, which forms a small, white, calcareous shell,

up iu an open

The Auiolytus

spiral, is

commonly attached to the algai and hydroids.

eorniifus (Plate XIII, figs. G5, 60) constructs cylindrical

tubes, which are attached to sea-weeds and the branches of hydroids.
This is a small fiesh-colored species, with conspicuous brown eyes ; the
ends of the body are often tinged with gieen, and the dark, greenish
The males and females
intestine shows through as a median line.
are widely dittereut in appearance and structure, and there are also

from both. The asexual ones
do not remain in them constantly,
for they are also often taken swimming at the surface.
The males and
females are also taken at the surface, especially in the evening, but they
also occur creeping over and among the hydroids. This worm is particasexual individuals

(fig.

05) very different

construct the tubes referred

to, bitt
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nlaily interesting on account of its remarkable
for, like

several other marine annelids,

ternate generation.

Its history

The very numerous eggs

[398]

mode of reproduction,
phenomena of al-

presents the

it

has been well given by Mr. A. Agassiz.*

of the female

(fig. (J6, e) are at first contained in
the general cavitj' of the body, between the intestine and the outer wall,

along the whole length of the body afterwards they pass into a pouch
on the lower side of the body, extending from the twelfth to about the
twenty-sixth segment in the pouch they hatch into young worms, and
soon after the sac bursts and they escape into the water. The females
apparently die after discharging the young. The eggs do not develop
into males and females, but into the asexual or neuter individuals, (fig.
65,) which differ widely from the others in form and in the eyes and other
appendages of the head, as well as in the internal anatomy and lateral
appendages. After these neuter individuals become nearly full-grown,
having forty to forty-five segments, a median dorsal swelling arises
at about the thirteenth or fourteenth segment, most commonly on the
thirteenth, and soon after two others arise from the sides of the same
segment and develop rapidly; these swellings finally become the three
front tentacles of a new head, {a, a, a, fig. 65;) soon a pair of eyes appears
on the upper side of the segment, than a pair of tentacular cirri then
the second pair of eyes then other appendages of the head, until finally
a complete head is formed, having the structure belonging to the head of
a male or female, as the case may be. As the new head, with its append;

;

;

,•

becomes more comjiletely organized, the segments j)osterior to it,
which are to become the body of the new individual, become more highly
developed, and the lateral appendages more complicated, those back of
ages,

the

fifth in

the male, or the sixth in the female, acquire dorsal fascicles

and the dorsal cirris becomes longer at the same time
some addittonal segments are developed and the ova in the female, or
of long

setrt^,

;

;

spermatazoa in the male, are formed. Finally the new sexual individformed out of the posterior segments of the original neuter,
breaks its connection and swims oft' by itself, and becomes a perfectly
developed male or female. The head of the female is rein^esented in
fig. 66; a male individual is represented as developing from an asexual
individual in fig. 65. The male can be easily distinguished from the
female by the pair of large antennne, which are forked in the male, but
simple in the female. Farther details concerning this curious mode of
reproduction may be found in the memoir of Mr. Agassiz, together with
ual, thus

numerous excellent

illustrations, in addition to those here copied.
Associated with the i>rece(liug species a few specimens were found
which probably belong to another species of Autolytus. These were quite

slender, light-red in color, with paler annulatious, but only the asexual
iiulividuals

among

were observed.

the hydroids, near

Another species of larger size also occurs
which belongs to Autolytus or

New Haven,

* On Alternate Generation in Annelids, and the Embryology of Autolytus cornutns;
Boston Journal of Natural History, Vol. VII, p. 384, 1863.

;
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some closely allied genus, but of tbis only the asexual foiin lias occurred,
and it bas not yet been carel'iilly studied. This becomes nearly an inch
long and quite slender. The body is white, with about lifty annulations
of bright purplish red between the segments, but sometimes a red ringis absent, leaving wider white bands; the lateral api)endag('s are simple,

and each has a dot of red on the anterior side; the head
four dark red eyes.

is

orange, with

^Mollnsks there are but few species among the higher grou[)s which
also occur on the rocky shores at low-water, but of the Asnot
do
cidians and Bryozoa we find numerous additional species. The Gastropods are represented by the large Fidgur carica (p. 355, Plate XXI I,

Of

fig. 124:)

pinx

and Syeotypus canaUcuhdns,

cinerea,

(i>.

306, Plate

XXI,

fig.

(p.

355

IIG,)

;)

also

which

by the "
is

drill,"

Uroml-

usually abundant in

shallow water Astyris hinata (p. lOG, Plate XXI, fig. 110) is abundant on
the hydroids and algic A. zoiudis, (Plate XXI, fig. Ill,) which is an allied
species, of larger size and with plainer colors, is sometimes met with, but
It takes its name from two narrow spiral zones of
is rare in this region.
;

;

The Grucibulum striatum
white that usually surround the whorls.
clinging
firmly to the rocks
is
often
with
met
(Plate XVIII, figs. 125, 126)
and stones.
The Leptochiton aplculatus (Plate XXY, fig. 167) is one of the most
characteristic and common species on rocky and gravelly bottoms
this also adheres firmly to the stones and dead shells, and its grayish or
dirty whitish shell, often more or less stained, blends its color with
that of its surroundings in a way that might deceive the fishes themThe back is covered with a series of movable plates, so that
selves.
when removed the animal can curl itself into a ball, like a " pill-bug,"
{Oniscus^) or like an armadillo, a habit that it shares in comnjon with
the scaly annelids, Lepidonotus and Harmothoi', which live in the same
places with it. The flexibility of the shell also enables the chitons to
adapt themselves more closely to the uneven surfaces of the rocks than
they otherwise could. More rarely the Leptochiton ruber (Plate XXV,
fig. 166) is met with, though farther north, as in the Bay of Fundy, this
a very common species, while the apiculatus is quite unknown there,
being decidedly southern in its range. The ruber is, as its name implies,
a red species, and its colors are usually bright and beautifully varied
with lighter and darker. Its bright color would seem at first a fatal gift,
calculated to attract the attention of passing fishes, which are always
fond of such food, but when we examine its habits more closely we find
that it lives almost exclusively on and among rocks that are incrusted
by the curious stony alg.ne, known as " nullipores,'' {Lithothamnion polymorphum^) which are red in color, but of various shades, and often completely cover the rocks with irregular red incrustations, over large areas
in shallow water, especially on the coasts farther north, so that this
shell and a larger species, (C marmorcuH,) usually associated with it,
are admirably adapted by their colors for living and concealing them-

is
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selves ou such bottoms, while

many

[400]

other species, frequenting the same

have a similar coloration, though belonging to very different
groups. As examples we maj' mention the beautifully variegated starfish, OpMo2)JioUs aciileata, (Plate XXXV, fig. 270,) rare in this region, but
very abundant in the Buy of Fuudy Crangon horeas, common ou the*
same bottoms in the Bay of Fnndy several species of shrimp belonging
to the genera Hlppolyte, Pandalus, &c. The bright red colors of all these
animals would certainly be very fatal to them were there no red alga3
among which they could conceal themselves and thus escape, to a considerable extent, from the voracious fishes, which are nearly always
ready to pounce upon them whenever they expose themselves. One or
two handsome species of ^-EoUs (similar to fig. 174) were taken, but for
lack of opportunity they were not identified while living, and these soft
and delicate creatures cannot be preserved in alcohol so as to be identiThe handsome little I)oto coronata
fied afterwards with certainty.
(Plate XXY, fig. 170) occurs occasionally on the hydroids, upon the
animals of which it feeds. This species is generally less than half an
inch in length. The body is pale yellowish, or salmon -color, or rosy,
specked with pink, light red, or dark red, which often forms a median
dorsal line toward the head the curious papillose branchiie along the
back are pale orange, the lateral and terminal papillse being tipped with
bright purplish red, dark red, or carmine, with a ring of flake-white
below the tip; the head and tentacles are pale and translucent. The
eggs are laid upon the hydroids, in long, flattened, and convoluted gelatinous strings, at various times during the early summer.
Another curious and beautifully colored naked mollusk, the Polycera
Lessonii, also occurs occasionally on rocky bottoms, among hydroids and
bryozoa. In this species the body is pale flesh-color, or sometimes pale
orange, and thickly covered with bright, deep green specks, giving the
whole surfiice a green color along the back is a median line of tubercles or paifilliii, and there are two other rows ou each side, which extend
as far as the gills or a little beyond all these tubercles are tipped with
localities,

;

;

;

;

;

bright sulphur-yellow, except that the last ones of the lateral rows,
posterior to the

two or three

gills,

are usually tipped with flake- white, but these have

irregular, lateral lobes,

which are tipped with yellow;

other smaller, yellow tubercles are scattered over the back, sides, head,

and

tail
the tentacles are also bright yellow, but sometimes specked
with green and yellow, with yellow tii)s. The gills are three in number,
in a cluster on the middle line of the back, posteriorly
each one is
bipinuate and delicately plumose they are colored similar to the back,
generally more or less specked with bright yellow, and often with flakewhite ; the tips are usually bright yellow.
Another small but singular species, which also occurs among the hydroids, as well as among dead shells, is the Doridella ohscura, (Plate
XXY, fig. 173;) in this the colors are not conspicuous, but seem rather
intended for its concealment. The back is sometimes light, yellowish
;

;

;

;
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brown, finely mottled with white, and specked with darker brown
and retractile; lower surface white or li^ht yellowish, a three-lobe<l yellowish or brownish internal organ showingthrongh in the middle of the foot. Other specimens are very darkbrown or almost black above, finely mottled with whitish. The anterior angles of the head are prolonged into tentacle like organs or palpi.
The gills are situated beneath, in the groove between the edge of the
foot and the mantle, on the left side, and near the posterior end of the
they consist of a tuft of slender filaments.
foot
Of Lamellibranchs certain species occur on rocky bottoms, which
attach themselves firmly to the rocks, either by the side of one valve,
like the oyster, Ostnca Virglniana, (p. 310,) and the Anomia glabra^,
(p. 311, Plate XXXII, figs. 241, 242;) or by threads of byssus, which
they spin and use as cables for anchoring themselves, like the common
muscle, Mytilus edulis, (p. 307, Plate XXXI, fig. 234,) the "horsemuscle," MixJlola modiolus, (p. 309, Plate XXXI, fig. 237,) the Argina
dorsal tentacles white

;

XXX,

fig. 227,) and Scajiharca transversa,
which are common in this region but
species occur, which burrow beneath the stones, like the
tiea (p. 309, Plate XX VII, fig. 192) and Mya areiiaria
XXVI, fig. 179,) and several other less common species.
The Ascidians are usually very abundant on the rocks

pexata, (Plate

228,) all of

fig.

;

(Plate

XXX,

certain other

Saxicava arc403, Plate

(p.

and stones at

XXXIII, fig. 246,) is very
much overgrown with hylarge,
rough
clusters,
forming
often
common,
The specimens mostly belong to the erect
droids, bryozoa, and algje.
variety, and in form are quite unlike the one figured. The body is
all

depths.

more or

The Cynthia partita

(p. 311,

Plate

less cylindrical, oblong, or urn-shaped,

broad when expanded, and with a wide base

about twice as high as
the branchial orifice is

and situated at the summit of a broad, terminal tube, swollen

largest,

at base

;

;

the anal orifice

is

smaller, on a short lateral or subterminal

Both orifices are usually squarish, and open widely, but, when
fully expanded, they sometimes become nearly circular; they are often
surrounded at the edge with a narrow circle of red, and eacli tube has
eight longitudinal stripes of w^hite, narrowing downward to a point at
the base of the tubes, and alternating with i^urplish brown ones, which
are usually specked with flake-white. The exterior of the test is more
or less rough and wrinkled, and generally yellowish or rusty, often
tinged with deep imrplish brown on the upper parts or throughout.
The tubes are usually roughened by small, wart-like papilhi^. UnpromThe Molgida
ising as this species looks, it is devoured by the tautog.
tube.

Manhattensis (p. 311, Plate XXXIII, fig. 250) is generally associated
with the former. The Perophora riridis (.p. 388) is often very abundant,
cree[»ing over and covering up the two preceding, as well as other as-

The most conspicuous species, how^ever,
compound ascidians, which sometimes completely cover
One of the most abundant of these is the Amara'ciuni pel-

cidians, alga^, hydroids, &c.

are the massive

the bottom.
9 v

108

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

[402]

lucidum, which forms hirge, hemispherical or irregular masses, often six
or eight inches, or even more, in diameter, with the surface more or

completely covered by adhering- sand. These masses consist of a
number of lobes or basal branches, which come out from a common base as elongated, stolon-like processes, and enlarge upward to the

less

large

end, which is obtusely rounded, and variable in size, but usually from
a quarter to half an inch, while the length may be from one to six
inches; these lobes often coalesce, more or less completely, at the upper
surface,

which

is

sometimes naked and smooth, translucent, and of a

gelatinous appearance.

Each of these lobes contains a

central cloacal

around which a colony of minute ascidians, or zooids, are
grouped, in a manner analogous to the arrangement in 2?of>7/^to, already
described, (p. 389,) but in the present case the zooids are very long and
slender; the lower end of each, containing the ovaries, with the heart
at its extremity, extends down toward the base of the lobe in which they
are contained to various distances, varying according to the age and
state of development of each zooid, but the full-grown ones are often
nearly an inch long. Each zooid has its own branchial orifice oj)ening at
orifice,

the surface, as in Botnjllus, while
water, fteces, and eggs into the

all

the anal tubes discharge the refuse

common

cloacal ducts.

The Amarcecium stellatum is another related species, which is nearly
as abundant as the last, and likewise grows to a A'ery large size. It
forms large, smooth, irregular plates, or crest-like lobes and masses,
which are attached by one edge to the stones and gravel. These plates
are sometinjes one to two feet long, six inches high, and about an inch
thick, and, owing to their smooth surface and whitish color, look something like great slices of salt-pork, and in fact it is often called " seapork" by the fishermen. Other specimens will be four or five inches
high, and only one or two inches broad at the base, and perhaps half
an inch in thickness, and the summit often divides into broad, flat,
blunt lobes various other shapes also occur, some of them very irregular.
The larger specimens of this species are generally of a pale-bluish or sea-green color by reflected light Avhen first taken from the water,
but pale salmon or flesh-color by transmitted light. The zooids are
much elongated and arranged in more or less regular circular groups
;

over the whole surface, with a small cloacal orifice in the center of each
If kept in water, when they grow sickly the zooids will be
forced partiall}^ or wholly out of their cavities by the contraction of
the tissues around them a peculiarity seen also in other species of this

circle.

—

have the branchial tube prominently six-lobed,
and of a bright orange-color, this color also extending over the upper
or outer end of the body, between the tubes, and more or less over the
branchial sac, which is pale yellow or whitish below. The stomach is
genus.

These

zoi3ids

longitudinally sulcated, with bright orange-red ribs or glands
tine bright orange or yellow.

This species

is

;

intes-

,

devoured by sharks, skates, and the tautog, although
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[toxl

it

would
Tlie

it.

A

st'Oiii (lillicult

>iui»[)Iy is

tor tluun to (li^x\st

or

<4et

much

nutiinu'iit

from

ccrtaiuly yutliciently .abundant.

third species of this genus,

of the preceding,

it,

1<)9

and much more beautiful

either

tluui

common

on rocky bottoms. This is the Amarwclum consiclhdum \. (p. oSS,) \vhi(;h has already been described as
occurring on the piles of the wharves. In deeper water, attached to
rocks, it grows to a larger size, forming thick, hemis[)herical or (;akeis

also

sha[)ed masses or crusts, sometimes

becoming somewhat mushroom-like
by the upper parts growing out beyond the central attached portion,
which then becomes a short and broad i)eduncle. It can be easily
distinguished from the last on account of its brighter colors, the general
color inclining to orange, and by the more irregular and complicated

abundant than either of the two preceding.
are also abundant in this
region, as well as farther north. These belong to the genus Leptoclinum
;

clusters of zoiiids.

Two

It is less

other species of

compound Ascidians

they form thin, irregular, often broad, white, or salmon-colored incrustations over the surfaces of the rocks, shells, and other ascidians tliese
crusts are of a firm, coriaceous or gritty texture, and have a finely
granulous surface. Under the microscope they are seen to be filled
with small, nearly globular particles of carbonate of lime, from which
points project in every direction. Tlie zooids are very minute and
are scattered over the surface in large and scarcely distinct groups,
which have, however, a common cloacal orifice in the middle, but the
several cloacal tubes or channels leading to each central orifice are
long, with many crooked branches, reminding one of miniature rivers,
and the zoijids are arranged along these ducts and their branches.
One of these species, the LeptocUnum albldum, is easily distinguished
by its chalky white color; the other, L. luteolum, is buff' or salmoncolor.
It is possible that the last may even prove to be only a colored
variety of the former, but the very numerous specimens that I have
collected and examined, in the living state, both in the Bay of Fundy
,•

and Vineyard Sound, do no not warrant their union. In these localiboth forms are about equally common, but near New Haven the
L. luteohim has not yet been met with, though the other is not uncommon.
The Bryozoa are very abundant on rocky bottoms at all depths.
ties

Some

of these incrust the rocks directly, like the Escharella vanahilin,

XXXIII, i\i^.25();) Alcyonidium hirsutum ; Escharipora xninc&c. but even these seem to prefer other locations, and by far the
greater number occur attached to algae, hydroids, ascidians, and dead
shells.
large part of the species occur also in rocky pools at low(p. 312, Plate

tata,

;

A

water mark, or attached to the Fuci and other sea-weeds between tides,
or to the under sides of stones laid bare by low tides, and have, consequently, been previously mentioned. Others which have not yet been
detected on the shore will doubtless be found there by more thorough
search.
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The Alcyonidium ramosum (Plate XXXIY, fig. 257) is oue of the most
conspicuous species, and is often very abundant, attached to rocks in
shallow water. In such situations we have often found arborescently
branched specimens, twelve to fifteen inches high, with smooth, cylindrical branches about a third of an inch in diameter.
The Alcyonidium hispidum (p. 312) does not appear to have been
recorded as from our coast, by previous writers, but it is one of our most
common species, and may almost always be found incrusting the stems
of Fucus at low-water mark, as well as the under surfaces of rocks below
low-water mark it is less abundant, generally incrusting Pkyllophora,
and other stout, palmate alga'. It is easily distinguished by the slender,
acute, reddish spines, of horn-like texture, which surround each of the
It forms soft crusts of moderate thickness, gradually extending
cells.
over the surface of the sea-weeds to which it becomes attached.
The A. hirsuium has also been hitherto overlooked on our coast, but
is common, living under the same circumstances as the last, and sometimes associated with it, both above and below low-water mark. I have
found it in the greatest abundance in some of the large, rocky tide-pools
on the outermost of the Thimble Islands, east of New Haven. It was
;

there growing chiefly upon PhyUoplwra weDihranifolia, in some cases en-

covering and concealing the plant, from the base of the stem to the
It also often grows on the " Irish moss," Chondrus
It forms rather thin, soft
crispiis, on rocky bottoms in shallow water.

tirely

tips of the fronds.

crusts,

which have small,

soft papilla? scattered over the surface

;

from

when they exwreath of tentacles, much as in

the summit of each of these papilhea zooid i^rotrudes,

pand, and displays an elegant little
A. ramosum, (see fig. 257.) The A. parasiticnnn is also a species hitherto
neglected on our coasts. It forms thin crusts on alga? and hydroids,
which generally become coated with a layer of fine sand or dirt. I
have not observed it at low-water, but have found it at the depth of a
few fathoms on rocky bottoms in Vineyard Sound.
The Vesicularia dichotoma V. is a very common species, both on
rocky shores, in pools and on the under side of stones; and in shallow
water on rocky and shelly bottoms. It is also capable of living in
brackish water, and is frequent on the oyster-beds. It usually forms
c?espitose clusters of many crowded, slender, white stems, each of
which is repeatedly forked, branching in a somewhat arborescent man-

There is a little crowded cluster of small, dark-colored, oval or
pear-shaped cells just below each fork, the cells being sessile and
arranged in two somcAvhat spiral rows in each cluster. It generally
grows about an inch high, but sometimes two or three inches. When
expanded each of the zooids protrudes from its cell-like body a delicate

ner.

wreath of eight slender tentacles.
is a delicate, creeping species, which resem"dodder- plant," {Citscuta,) and creeps over other
bryozoa and hydroids. very much as the dodder creeps over other

The

Yesicnlaria cuscvta

bles, in miniature, the
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plants.

The stem

is

very delicate,

ETC.

Ill

and at intervals

filiform, jointed,

gives off two very slender, opposite branches, which diverge at right
angles, and in their tnrn branch at intervals in the same way. The

and oval or elliptical, mostly arranged in clusters at or
near the branchings of the stems, but some are often scattered on
the branches they are attached by a narrow base. It occurs both at
low-water in pools and in shallow water among rocks. The V. armata
is also a creeping species, but the cells are terminated by four conical
prominences, each of which bears a slender spine when perfect. This
also occurs both between tides and in shallow water, on hydroids and

cells are small

;

bryozoa.

With

these species of Vesicnlaria, and often attached to

them and

creeping over them, as well as on other kinds of bryozoa, hydroids,
and alg;e, a very curious little species often occurs, in which the cells
are small, campanulate, and raised on slender pedicels, which rise
from slender, white, creeping stems. This is the Fedicellina Americana.
The zooids, when expanded, display a wreath of twelve or more tenta-

and when young they are often clavate.
been recorded as from our coast, but is very
common on rocky and shelly bottoms, creeping over various hydroids,

cles

;

in contraction

The JEtea

anguitiea has not

algte, ascidians,

grass and alga?,

broyozoa,
in

«S:c.

;

it

companj- with

also frequently occurs on floating eel-

many hydroids.

It consists of delicate,

white, creeping, calcareous stolons, from which arise elongated, slender, clavate, white, rigid, erect cells,

narrower, pedicel-like portion of the
lar,

punctate

with the aperture at the end; the
cell is surrounded by fine, circu-

striie.

The Eucrate chelata is
what similar habits, but

and has somecommon, and has been met with
Vineyard Sound on ascidians and hydroids.

also a slender, creeping species,
is

much

less

the deeper i^arts of
In this species each cell arises from the back of the preceding one, near
the end, and bends upward and forward obliquely, the cell expanding

onl}' in

from a narrow,

pedicel-like, basal portion to a

more or

part, with the aperture obli(pie and subterminal.

less oval

This, also,

addition to the fauna of our coast, although, like the last,

known on the coast of Europe.
The JJiastopora patina grows attached
little

to algie

and

upper

a new
long well
is

it forms
upper surface,

eel-grass;

circular disks, with tubular cells arising from the

those in the middle being longest.

The Tubulipora

ffaheUari,s frequentl}'

occurs attached to various kinds

of slender-branched algie, such ixsAhnfeltia plicata, &c.

It

forms small,

composed of long, crooked, tubular cells,
united by a porous mass at base. Toward the borders of the lobes the
In the central parts they are more
cells are crowded and polygonal.
Associated with the
cylindrical and form groups or radiating rows.
l)receding on the algie, Criaia churnea^ (p. 311 ;) MoUia hyalina^ (Plate
XXXIV, fig. 204;) CeJlepora ramtdosa, (p. 311*;) and other species ocbluut-lobed, coral-like masses,
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cur. The Memhranijwra pilvsa (Plate XXXIV, figs. 262, 203) is frequent
on rocky bottoms, growing chiefly upon PliyUopliora and other algiie.
It may be known by the oval cells, bordered hj erect, bristle-like processes, of whicli the one at the proximal end of the cell is much longer
than the rest.
Another species, M. lineatiij is also common, incrustiug rocks and

shells in broad, thin, radiating patches. In this the cells are oblong?
crowded, and separated only by the linear margins. In the most common variety there are eight or ten slender spinnles on each side of the
cells, which bend over so as to meet or interlock across the open cells.
The cells are much smaller as well as narrower than those of the preceding species.
Of Echiuoderms only a few species occur in this region, on rocky bottoms, which causes this fauna to contrast very strongly with that of the
rocky bottoms farther north, as in the Bay of Fundy or on the coast of
Maine, where numerous other fine species of star-fishes and several additional Holothnrians are common.
The common green sea-nrchin, ^tronOylocentrotus DrobachlensiSj (Plate XXXV, fig. 2GS,) so very abundant
farther north, and especially in the Bay of Fundy, where it occurs in
abundance at low-water mark, and on rocky bottoms at all depths
down to 110 fathoms, and off St. George's Bank even down to 450 fathoms, is comparatively rare in this region and chiefly confined to the
outside colder waters, as off' Gay Head and No Man's Laud, where it
was quite common. But a few specimens were dredged at several localities in Vineyard Sound.
The largest occured on the rocky bottoms off'
West Chop, and off Menemsha. It has been found occasionally in Long
Island Sound, as off' Xew Haven and Stratford, Connecticut, but is
there quite rare and small. It feeds partly on diatoms and other small
algfc, &c., which it cuts from the rocks with the sharp points of its
teeth, bnt it is also fond of dead fishes, which are soon devoured, bones

and

all,

by

it

in the

Bay

of Fundy.

In return

it is

swallowed whole in

large quantities by the wolf-fish and by other large fishes.
sea-urchin, Arhacia punctulata, is

Sound and
which

is

much more abundant
This

similar waters, in this region.

here near

its

northern limit.

;

Vineyard

a southern species

It is easily distinguished

by

by

its

ambulacra! pores in
by the upper surface of the shell being partly desti-

rather stout, unusually long, purple spines

two simple rows

is

The purple
in

;

its

at the summit of the shell, which
formed of only four rather large plates. It occurred of large size,
associated with the preceding species, ott" West Chop and Holmes's
Hole it was quite abundant in the passage at Wood's Hole, especially
on shelly and gravelly bottoms north of Naushawena Island, and it was

tute of spines

;

and by the anal region,

is

;

met with at many other localities.
The common green star-fish, Asterias

common on

ureiiicola, (p. 326,

Plate

XXXV,

A

the rocky bottoms in this region.
smaller and more beautiful northern star-fish was occnsionallv met with

fig.

269,) is very

all

.
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Wood's Hole passage and several other localities on rocky or f?ravThis was the CrihreUa s<(nf/Hi)wlcnt(( ; it is nmch more comn)on north of Cape Cod, and is abundant in the liay of Fundy and northward to Greenland it is also found on the northern coasts of Europe.
It has not been found much south of Vineyard Sotuid on this coast.
It can easily be distinguislied by its five round, tapering- rays, covered
with small spinules, and by having only two rows of locomotive suckers
in the grooves ou the under side of the rays, instead of four rows, jis in
the common star-fishes belonging to the genus Asterias. Its color is

in

elly bottoms.

;

quite variable.

It is often orange, or pur[)le, or rose-color, or

cream-

and sometimes mottled with red and purple, &c. Unlike the preceding, and most other species of our star-fishes, this does not have freeswimming young. Its eggs are deposited around the mouth, and retained by the mother until they develop into little starfishes capable of
color,

taking care of themselves.
few species,
The Ilydroids are very numerous on rocky bottoms.
like Hi/dntctlnia polydina (p. 328) and the Thamnocnida teiieUa, attach
themselves directly to the rocks, but the greater number adhere to asMany of the species are also to be
cidians, alga\ or to other hydroids.

A

found on the rocky shores in tide-pools, and have already been mentioned.
Among those not yet detected at low water is a delicate species of Plvmuhiria, with slender, alternately' pinnate branches, which was found
growing upon rocks in company with Hydractinia. The Thamnocnida
tenella is a Tubularian which grows in clusters, two or three inches high,
consisting of long, slender, somewhat branched stems, which are more or
less crooked, and usually irregularly and distantly annulated, with beautiful pink heads at the top.
The general appearance is like that of the
Parypha, (Plate
VI, fig. 274.) The Obelia dichotoma was found growing upon ascidiaua {Cyntliia ijartita, &c.) in 8 or 10 fathoms, among rocks.
It is a well-known European species, but has not hitherto been established
as an inhabitant of our coast. It has dark, horn-colored, slender stems,
with pretty long and rather erect, slender, alternate branches, which
branch again in the same way. The hydroid cells are deeply campanulate, with the margin slightly sinuous or scolloped, the slight notches
corresponding with faint angular ridges which run down on the upper
parts of the cells, giving the ui)per half a slightly polygonal form. In
The
this respect this species closely resembles the Ohelia commisuralis.
reproducsive capsules are elongated, urn-shaped, with a narrow, raised,

XXX

sub-conical neck.

The

Ohelia (jeniexdata

is

often very

abundant on the fronds of Jjimi-

naria and other algte having flat fronds. Its creeping tubular stolons
often thickly cover the surface with a complete net-work; from these
the erect stems rise to the height of about an inch. This species may
be known by the prominent geniculation at the origin of the hydroid
pedicels.
The Obelia funiform is Las a similar mode of growth, but is
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much

less

common.

Its

hydroid

cells are

[408]

comparatively small and their

pedicels very sbort.

Several very delicate and beautiful creej)ing hydroids, belonging to
the Campanularians, also occur attached to larger hjdroids, and the
alga'. Among these are ClytiaJohnstoni, having comparatively large, bell-

shaped cups, with a notched rim, each borne on a long, slender, generally
simple pedicel, ringed at each end, and arising from the creeping stems.
The reproductive capsules are urn-shaped and annulated. The C. intermedia is quite similar in its growth, but has smaller and deeper cups, with
smaller notches around the rim. The Ortliopyxifi caVtciilata grows in the
same manner it has beautiful little bell-shaped or cup-shaped cells,
with an even rim, each borne on a long, slender, annulated pedicel with
one of the rings, just below the cup, very i^rominent. Its reproductive
capsules are large, oblong, smooth, and obtuse at the end. The Flatypyxis cylindrica has small, very deep somewhat cylindrical cups, with
the rim divided into sharp teeth or notches; each one is borne on a small,
slender pedicel, generally less than an eighth of an inch high, feebly
The reproductive capsules are elongated, comannulated at each end.
pressed, flaring slightly at the end. The Campamilaria volubilis, is also
a very small, but elegant species it has deep cylindrical cups, which have
a regularlj^ scolloped rim, the scollops being small and evenly rounded.
The pedicels are very slender, and are annulated spirally throughout
their whole length, so as to appear as if twisted just below the cup
there is one prominent rounded aunulation, or bead, the whole resembling ill miniature the stem of certain wine-glasses and glass vases.
The reproductive capsules are vase-shaped, attached by short pedicels,
and have the neck elongated and gradually narrowed to the end,
which flares slightly.
;

,

;

;

The

Lafoi'a calcarata is also a small creeping hydroid, belonging to

another family.

It

has curved tubular cells. It nearly always grows on
which is a small species, resembling i^. j)umilu.,

Bertidaria cornicina,

(Plate

XXXVII,

280)

a large, profusely branched species, often growing to the length

is

fig.

279.)

The

Sertularia argentea (Plate

very abundant in this region.

XXXVII,

fig.

of a foot or more.

It is

closely related, but

much less common. The Hydrallmania falcata is
very common on these bottoms. It can be easily

also a large species

/S'.

cupressi)ia is

distinguished by the

si)iral arrangement of its branches and the unilateral
jug-shaped cells along the branches.
The Eudendritmi ramosnm and E. dispar are not uncommon on rocky
bottoms, and are both beautiful species, somewhat resembling the

arrangement of

its

Pennaria, (Plate XXXVII, fig. 277.)
The species of Polyps are the same as those found on rock^- shores
at low-water mark. The coral, Astranfjia JJana', (p. 329,) is much more

common than on
becoming four or

the shores, and grows larger, some of the specimens
five inches across,

and rising up

in the

middle into
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I>raiiclies,

Sc^UNK,

sometimes nearly two inches
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making

liij^li,

elej^aiit si)ecimeiis.

Numerous sponges also occur, but they have not yet been carefully
One of the most abundant is a species of Chalina, which grows
up in clusters of slender, soft, smooth brandies, five or six inches
studied.

high, and

from

quarter to

a

half an

inch in diameter, of a pale

makes very

and
washed
out and the sponge dried in the sun, which can be best done by hanging them np in a reversed position, owing to the flexibility of the branches

yellowish or buft'-color while living.
beautiful specimens

when

wet.

when

This species

It

delicate, white,

the animal matter has been thoroughly

is

closely related to the Ckalina octdata,

also occurs in this region, in the outside cold waters, as off

which

Gay Head,

abundant farther north and on the coast of Europe but the preis much more delicate, with more slender and rounder
branches, and it seems to be a southern form, for it is common all along
our coast as far, at least, as Xorth Carolina.
The common, irregularly branched, red sponge is found in abundance,
and also several light yellow, irregular, soft, massive species of Tedania,
and the firm, massive, sulphur-yellow Cliona snlphurea.

and

is

;

sent species

List of species orditwrily found on the rocky hottoms of the
sounds.

haya and

ARTICULATA..
Insects.

Page.

Pa«e.

Cliironomus lialophilus

415

Pallene, sp

421

Crustacea.
Page.

Page.

Americana
Heteromy sis form osa

395 Moera levis
395 Autonoe, sp
395 Aniphithoii maculata
A. longimana
395
Unciola irrorata
395
Cerapus tubularis (.')
395
395 Caprella geometrica
395 .Caprella, sp
395 Idotea phosphorea
395 Erichsonia filiformis
390 Balanus crenatus
396 Numerous small Entomos-

Lepidactylis dytiscus

339

Oaucer irroratus
C. borealis

Panopeus depressus
P. Sayi
Pelia'mutica

Eupagurus pollicaris
E. longicarpus

Homarus Americanus
Crangon vulgaris
Hippolyte pusiola

My sis

i

j

traca.

315
415
315
370
340
390
310
310
310
316

396

IIG
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Annelids.
Page.

Eulalia, sp

397
397
397
397
397

Eumidia, sp
Autolytus cornntus
Autoly tiis, sp
Nereis pelagica
Podarke obscura

397
397
398
397
319

Lepidonotus sqnnruatiis. ....
L. sublevis

Harinothoe inibricata. ......
Pliyllodoce, sp

Pag.'.

Ophelia

siiiii»le.\;

Cirrhinereis fragilis

Naraganseta coral ii
Sabellaria vulgaris

Nicolea simplex
Scionopsis palmata
Polycirrus eximius

Marpbysa Leidyi

319

Potamilla oculifera
Sabella microplithalma
Fabricia Leidyi
Serpula diantlius

Liimbiicoiiereis opaliua

397

Spirorbis, sp

,

319
397
397
397
397
397
320
397
397
397
397
397
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Ascidians.
I'agc.

Cynthia partita
Mol^iula Mauliatteiisis

Peropbora

viridis

Leptoclinuni albidiuii

..

401
401
401
403

L. luteolum

ETC,

11
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Polyps.
Page.

Page,
j

Metrifliiim marfi^iiiatiiin

Sagartia leucolena

329
320

j

Astraugia Daua3

408

PROTOZOA.
Sponges.
Page.

Urrantia ciliata

330

Cliona sulpburea
Tedania
Sponge, red species

409
400
400

Page.

'

Chaliua oculata
Chaliua, slender species
Several other sponges. .....

400
400

400

Foraminifera.
Page.

Numerous
0.

421

species

FAUNA OF THE GRAVELLY AND SHELLY BOTTOMS OF THE BAYS
AND SOUNDS.
Bottoms comj)osed of gravel or pebbles, often with small

stones,

and

generally with a considerable proportion of dead and usually broken shells,

were of frequent occurence in Vineyard Sound, and a few such localities
were found in Buzzard's Bay. Similar bottoms of small extent have
also been examined in Long Island Sound, near New Haven. These
bottoms are generally the most productive and agreeable for the
dredger, for they are the favorite abodes of large numbers of animals
of all classes, and the contents of the dredge are often so clean that
they require little if any washing in the sieves. They vary much,
however, in character, some of them consisting mostly of gravel, with
others consist largely
pebbles and perhaps small scattered boulders
of broken shells, especially those of Mactra soUdissima and Crepidula
Others
J'ornicata, mixed with more or less gravel, sand, and mud.
compound
ascilarge
various
are so completely overgrown with the
'' ascidian
called
well
they
might
be
above,
that
dians described
bottoms." In many places, however, there are patches of mud or sand,
scattered here and there over a bottom which is mostly of gravel and
shells, so that the dredge will often bring up more or less mud or sand,
with some of the animals peculiar to such patches, mixed with those
peculiar to the gravelly bottoms, thus augmenting the number and
variety of animals. In other cases more or less mud and sand may be
mixed with the gravel throughout, or the bottom may be in process of
changing from mud or sand to gravel, or the contrary, owing to frequent
ohanges in the directions of the currents, produced cliiefly by the action
of storms upon the shoals and bars of sand. Hence it is often diflicult to
;
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distinguish with certainty the animals properly inliahitinjj the gravelly
shelly bottoms from those that pertain- to the muddy and sandy
bottoms, but for our present purposes it is not necessary to make a very
sharp distinction between the dirterent lists, for many si)ecies are common to all, and the areas of the different kinds of bottom are generally

and

small in this region, and evidently

may change

their

character from

time to time.
After a single storm the character of the bottom, in some localities,
was found to be greatly altered over wide areas, sometimes several miles
in extent, at depths of two to ten fathoms, and the animal life at the bottom was always found to have changed very quickly, when the physical
character of the bottom had been modified. The most frequent cause
of change was the accumulation of immense quantities of dead seaweeds and eel-grass over bottoms that, a few days before, had been per-

from it. Such accumulations must either kill the majority of
the animals inhabiting gravelly, sandy, or rocky bottoms, or else cause
fectly free

In all ])robability the majority of them perish, at
to migrate.
the accumulations. In other cases one or two
beneath
times,
such
storms sufficed to change gravelly and shelly bottoms to sandy ones,

them

causing, nudoubtedly, great destruction of

life

and a great change

in its

character over particular areas. These changes in the character of the
deposits accumulating on the bottom, attended with extermination of
life

and changes

in its character in particular localities, illustrate on a

phenomena that have constantly occurred on a
grander scale in the history of the past life of the globe, during all the
geological ag'es, from the first commencement of life. Practically it was
found quite difficult to find, in this region, large areas of gravelly and
shelly bottoms, without some admixture with mud or sand, and it very
seldom happened that a continuous series of dredgings could be
made on such bottoms without encountering patches of mud and sand.
Therefore the accompanying list of species undoubtedly contains many
that belong rather to muddy or sandy bottoms than to those now
under discussion, for species have not been excluded unless well known,
from many observations, to be peculiar, or nearly so, to mud or sand
and rarely met with on true hard bottoms.
The following are the principal localities where this kind of bottom
was explored in Vineyard Sound and vicinity, biit those belonging to
the outside cold area are not included
Pirst. An extensive area extending from off' iXobska Point eastward,
nearly parallel with the shore, with some interruptions of sandy bot.
torn, as far as Suconesset Shoal, mostly in three to eight fathoms ot
water; on this bottom were the dredgings of line 6, a, h, c, (I, e,f; 21,
a, 6, c, d; 22, a, h, c, d; 23, a, h, e,/; 25, h, c, d ; 20, a, h, e, d, e; 34,
«, &, r, d, e,/; 35, ff, /;, c, (7, e.
small scale similai'

:

Second. Another similar region nearly itarallcl with the soutlu'asteru
shores of Naushon and Nonamesset ]s]an<l aiul (extending out into mid-

:
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dredgiugs ou line 5, a, b ; 7, ft, c, d ; 8, c, d, e, /, g ; 42, a,
Z>, f, <?, e, were made ou the shallower portion of this ground,
mostly iu three to eight fathoms; 38, «, h, c ; 39, a, h ; 40, <t, b, c, d ;
41, b ; 44, rt, i, c, fZ, e ; 4G, ^, were made in the deeper parts of the channel, in eight to fifteen fathoms.
Third. Several areas, in the deei)er waters of the sound, north and

•cbaniiel
/>

;

43, «,

;

tiortheast of Holme's Hole, and doubtless continuous with the last/ area;
dredgings, at line 28, «, b, c, d, c,f; 29, a, b, c ; 31, «, b, c, d, e ; 32?
<f, &, c ; 33, a, b, c, d, were made on these bottoms.
uarrow strip of clean gravelly bottom, swept by the strong
Fourth.
•currents passing around West Chop, and situated between the " Middle
Ground" Shoals and Martha's Vineyard, and extending around to East
Chop, with an interruption of rocky bottom just opposite West Chop

A

;

<lredsings ou line 37,

on

a, b, c,

<7,

h

g,

;

47, «,

and

48, a, h,

c,

d,

were made

this area.

Great Harbor, off Nonamesset
extending
into
the
harbor, there is more or less
partially
aud
Island,
gravelly and shelly bottom, frequently alternating with rocks and
often composed chiefly of dead shells, (mainly Crepidula fornicata.)
This place is swept by the powerful tidal currents running through
Wood's Hole Passage dredgings at Hue 3, d, e ; 5, e. f, g ; 13, a, b
18, a, &, c, d ; 19, a ; 20, «, &, and many others not indicatetl on the chart,
were ma<le here.
Sixth. Another area at the other end of Wood's Hole Passage, north
of Hadley Harbor, and extending out into Buzzard's Bay a short distance some parts of this region had a smooth hard bottom of fine
gravel and sand, or coarse sand iu other places it was more or less
stony dredgings on line 10, e, /; 11, a, b^ c, d, e^ g ; 12, b, c ; 70, a,
b, c, d ; 71, «, ft, were on these gravelly bottoms.
Seventh. A shallow region off Cataumet Harbor, in Buzzard's Bay
the bottom here was hard gravel and shells, much overgrown with algse
<lredgiugs at line 65, a, 6, and others not indicated, were made here.
Eighth. At Quick's Hole, in the channel between Nashawena and
Pasque Islands, good gravell}^ bottom was found; di edgings at line
45, a, b; 76, a, b, c ; 11 y c, d, e,/, were on this area.
Similar bottoms of small extent were also met with in other places.
There are also gravelly bottoms in the southwestern part of Vineyard
8ound, near its mouth, as off Meuemsha, but as these are inhabited by
the more northern species of animals, they will be grouped with those of
Fifth. In the channel, at the entrance to

;

;

;

:

;

;

the outside waters.
The animals of gravelly and shelly bottoms

may be burrowing or tubedwelling species, like many annelids, amphipods, bivalve-shells, &c.;
they may be species that adhere directly to the shells and pebbles, like certain hydroids, bryozoa, bivalve-shells, and the numerous ascidians the
latter are quite as numerous here as upon the rocky bottoms, and for the
most part of the same species; they may be species that hide among
;
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many

of the

,S:c.,

like

aud other Crustacea, &c.; they may

be species that live among or attached to the hydroids, bryozoa, ascidand al<»a> which grow upon the shells and i)ebbl('s such are many

iaus,

;

of the small Crustacea, some annelids,

many

and
most of the more delicate bryozoa and hydroids or they may be larger
kinds that creep or swim about over the bottom, in search of food, such
snuill gastroi>od shells,
;

as the lobster, the larger crabs, hermit-crabs, large gastropod mollusks,
star-tishes, sea-urchins, holothurians,

of animal

life

on bottoms of

Owing to the great abundance

&c.

this character

they are the favorite feeding-

grounds of many kinds of lishes, such as the tautog, scup, black
bass, haddock, and cod, together with many others that are less valuable.
Most of the "banks" and "tishing-grounds" resorted to by the
line fishex'men have either gravelly and shelly or else rock}' bottoms,
and those banks most frequented by fishes are almost always found to
be rich dredging-grounds. The gravelly banks in this region are, in
winter and spring, fishing-grounds for cod and haddock, but these fishes
retreat to colder waters in the summer.
Among the Crustacea the most abundant and important species are
the lobster, Honiarus Americanus, (i). 395,) the common shrimp, Cranffon ruh/aris, (p. 33!),

Plate III,

Panoi)eus

fig. 10,)

the

common

rock-crab. Cancer

F. depressus^

(p. 312, Plate
the larger hermit-crab, Eupagurm pollicaris^ (p. 313,) the
smaller hermit-crab, E. lonr/lcarpus (p. 313,) the Heteronn/sis formosa,

irroratuft, (p. 312,)

I,

fig.

(p.

3!)tl,)

tig. 19,)

iSayi, (p. 312,)

3,)

Mysis Americana,

(p. 3DG,)

Amphitlioe inaculnta,

(p.

Uaicola irrorata,

315, Plate IV.

(p.

fig. 16,)

340,

Plate

Corophium

IV

cyl-

(p. 370,) which lives among the hydroids, and a species of
Autonoe, which lives in the crevices among the lobes of the sandy
ascidians {Aniarcecium pelhicidum) in large nu mbers. The ba rnacle, Bal.

indricnm,

amis

cr'enatns, (p. 30G,)

is

very abundant.

One

of the most interesting of the Crustacea met with was the Heterocrypta ffranulata, which occurred oft' Falmouth and near Sucouesset

This

one of the triangular crabs in which the carapax is
and triangular. It is a southern
species, occurring on the Florida coast, and is new to our fauna.
Another triangular crab, the Felia mutica, also occurs on these bottoms, but this has a rough carapax, and resembles a small specimen of
light-ship.

smooth

the

;

is

the chelipeds are long

common

spider-crabs, fAbhiia.

Clinging to and creeping over the hydroids and ascidians a singulai
long-legged Pycnogonid is often met with on shelly bottoms. This is the
Phoxichilidium maxillare, (Plate Vll. fig. 33.)
It is most frequently
in color, but gray aiul brown specimens are often met with.
The larvae of a fly, Chironomus halophilus, was dredged in five fathoms.
The Annelids are quite uununous, and the majority of them are the
same as those found on the rocky bottoms, for the same s[)ecies inhabit

deep purple

the interstiees of the massive asftidians,

f'oun<l

equally on l)oth kinds of

;
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bottom, and the same tube-dwelling species can attach themselves to
stones and shells just as well as to rocks. Most of the additional species
are burrowing kinds, and some of them probably inhabited patches of

mud

or sand.

Among

the more interesting species are Nephthys hucera,

Anthostomo acntum V., a new species Scolecolepis
Scalihregma hrevkauda V., a very
cirrata, new to the American coast
Cirratulus tenuis Y., a new species Amphainteresting new species
rete setosa V., also a newsi)ecies
Serpula dlanthus V., (p. 322.) Several
rare or undescribed species were also met with that have not yet been
Among these were a peculiar si)ecies of Nereis a large
fully identified.
Anthostoma ; a young Polydora ; an apparently undescribed species of
Samytlm ; a species of Uuchoiie, perhaps identical with U. elegans V.
the calcareous tubes of a small worm, perhaps a VermlUa^ which have
two carina on the upper side.
Two species of Sipunculoids occurred, one of which is probably undescribed. The other is the Phascolosoma cfvmentarium, (Plate XVIII,
fig. 92,) a species very common on all the northern coasts of New England in deep water. This worm takes possession of a dead shell of some
small Gastropod, like the hermit-crabs, but as the aperture is always
too large for the passage of its body, it fills up the space around it with
a very hard and durable cement, composed of mud and sand united together by a secretion from the animal, leaving only a small, round opening, through which the worm can extend the anterior part of its body to
the distance of one or two inches, and into which it can entirely withdraw at will. It thus lives i>ermaneutly in its borrowed shell, dragging it
about wherever it wishes to "go, by the powerful ('ontractions of its body,
which can be extended in all directions and is very changeable in form.
When fully extended the forward or retractile part is long and slender,
and furnished close to the end with a circle of small, slender tentacles,
which surround the mouth there is a band of minute spiuules just
back of the tentacles; the anal orifice is at the base of the retractile
part the region posterior to this has a firmer and more granulous skin,
and is furnished toward the posterior end with a broad band of scattered, blackish, acute, recurved spinules, more or less triangular in
form, which evidently aid it in retaining its i>osition in the shell. As it
grows too large for its habitation, instead of changing it for a larger
shell, as the hermit-crabs do, it gradually extends its tube outward beyond the aperture by adding new materials to it. Some of the fishes
often suddenly cut short this labor by swallowing the worm, shell and all.
In July the common squids, LoJigo Fealii, (Plate XX, figs. 102-105,) were
taken in considerable numbers by means of the trawl, on gravelly and
shelly bottoms off Falmouth, and with them large quantities of the eggs
contained in large bunches or groups of long, gelatinous ca])sules.
They were apparently spawning at that time.
Although the Gastropod mollusks are seldom very nniiierous at any
(Plate XII,

fig.

58

;

;)

;

;

5

;

;

;

;

particular' sjiot on these bottoms, yet a pretty large

number of

s])ecies
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and they are quite generally diffused.
Many of tbein have
already been enumerated as occurring- on rocky bottoms. The Fulgur
carica, (p. oHo, Plate XX, lig. 124,) and the iSycoti/pus canaUculatm^ (p.
occur,

ibund chietly on these bottoms, and are often very abnndant.
Over a barrel of living specimens were obtained on a single excursion.
The Lunatia heros, (p. 354, Plate XXIII, figs. 133-130,) though generally
found on the sandy bottoms, also occurred in great numbers and of
very large size ou some of tbe gravelly bottoms. The pretty little
Natica jJfo^iHa (Plate XXIII, fig. 132) is often common ou these bottoms

355,) are

;

it is usu;illy

delicately painted witb brown.

The Crcpidida formcata

(p. '6^>o,

Plate XXIII,

figs. 129, 12'Ja)

was one

of the most abundant species, often occurring adhering to each other in

great clusters, tbe lowest ones in the grouj) adhering in turn to dead
bivalve shells, pebbles, shells of living FuUjur and iSycotypus, and

more

still

when dead and occupied by tbe larger
[Eupagurus polUcaris.) Tbe dead shells of this Grepidula

frciiuently to these shells

hermit-cnibs,

were often found

in

great accumulations, covering considerable areas

of bottom, and with but

little

admixture, either with other shells or with

sand and gravel.

Tbe Crepiclula unguiformis, (p. 355, Plate XXIII, fig. 127,) though very
common, did not occur in such great quantities. Crucibulum striatum
(p. 399, Plate XXIII, figs. 125, 120) is also common, adhering to various dead shells.
The Yermetus radicida (Plate XXIV, fig. 157) is a very curious shell,
looking, when full grown, very much like the tube of an Annelid, such
as Serpula or Protula^ but tbe inhabitant is a genuine Gastropod, and
has a thin, spiral, horny operculum, for closing tbe aperture when it
withdraws. When young this shell often forms a very regular, closely
coiled, spiral shell, looking like that of a Turritella, and sometimes does
not become irregular until tbe spire is more than an inch long, but sooner
or later it goes off on a tangent and becomes irregular and crooked.
Sometimes several of these shells interlock irregularly and thus form
large clusters.

Tbe curious and minute Ccvcum pulchellum (Plate XXIV, fig. 158) is
met with in considerable numbers, though very liable to be

occasionally

overlooked owing to its very small size. Ca'cuni costatum V. is of less
frequent occurrence, and easily distinguished by tbe prominent ridges
or ribs that run lengthwise of the shell.
Wherever alg;e occur in abundance on these bottoms, tbe Bittium
nigrum

(p.

305,

XXIV,

fig.

154) is found in

immense numbers, and

it is

generally associated with Lacuna vincta (p. 305, Plate XXIV, fig. 139)
and with a few specimens of Triforis nigrocinctus, (p. 305, Plate XXIV,
fig. 152,) Cerithiopsis Greenii, (Plate XXIV, fig. 153,) Astyris lunata,

XXI, fig. 110,) Anachis avara, (Plate XXI, fig. 109,) &c. On tbe
bottoms Cerithiopsis tcrehralis and (J. Emersonii ofter occur, but
they are notusually common. Ou similar bottoms, sometimes adhering to
(Plate

shelly

10 V

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

124

Pecten and other shells,

we

often

met with the various

species of Odos-

tomia, among- which 0. semlnuda (Plate XXIV, fig. 148,) was
most common but 0. jjrorfwffl, (Plate XXIV, fig. 143,) 0.
;

(Plate

XXIV,

fig.

147,)

and

0. trifida, (Plate

XXIV,

[418]

fig.

much the
impressa,

145,) occurred

and also Turhonilla elegans^ (Plate XXIV, fig. 155,)
which is a very handsome, glossy, brown shell and T. inlerriqyta, which is
a similar shell, but more slender, with less convex whorls. The Eulima
oleacea (Plate XXIV, fig. 149) is a very elegant, white, polished, and
shining shell, and generally rare, but in two instances we found several
of them adheriug to the skin of the large Holothurian, Thyone Briareus,
upon which it seemed to live as a quasi parasite or " commensal."
On shelly and muddy bottoms we occasionally found Scalaria lineata,
(Plate Xxi, fig. 123,) and S. multistriata, (Plate XXI, fig. 122,) both of
The Pleurotoma bicarinatum (Plate
which are rare and elegant shells.

in shallow water;

;

XXI,

fig.

106) occurred rarely.

The bivalve shells are also quite numerous on these bottoms. Among
them the Mactra solidissima (p. 358, Plate XXVIII, fig. 203) is most
conspicuous on account of its great size and frequent occurrence its
dead shells were often very abundantly scattered over the bottom, and
were generally incrusted with numerous bryozoa and hydroids. The
Gouldia mactracea (Plate XXIX, figs. 206, 207) was quite common iu many
;

localities in

Among

a

living- state,

while the dead shells were generally diffused.
common or abundant are Scapharea

the other species that are

XXX, fig. 228,) CUdiophora trilineata, (Plate XXVII,
NuGula proxima, (Plate XXX, fig. 230,) Mytilus edidis, (Plate
fig. 234,) Modiola modiolus, (Plate XXXI, fig. 237,) Crenella

transversa, (Plate
fig. 193,)

XXXI,

(llandula, (Plate
I>43,)

Anomia

XXXI,

fig.

glabra, (Plate

233,) Pecten irradians, (Plate

XXXII,

figs.

241, 242.)

XXXII,

fig.

The Modiolaria

nigra (Plate XXXI, fig. 236) occurred only in few localities iu the deep
water of the middle of the Sound, associated with the common muscle.
The Ciimingia tellinoides (Plate XXX, fig. 221) was found living occasionally, but its dead shells were quite common, ffhe same is true of
Corbnla contracta, (Plate XXVII, fig. 191,) which was perhaps a little more
commonly found living than the last. The Cyclas dentata (Plate XXIX)
fig. 211,) is a handsomely sculptured, pure white shell, which we met
with only a few times in the living state, though dead valves often occurred. The same remarks will apj>ly to Coclodesma Leanum, (Plate
XXVII, fig. 198,) of which the shells were much more common. The
KeUia plamdata (p. 310,) and Montacuta elevata also occasionally occur
on shelly bottoms, but were seldom obtained alive. The Cyelocardia
borealis (Plate XXIX, fig. 216) and C. Novanglioe (Plate XXIX, fig. 215)
were quite common in the deeper waters.

The Gastranella

tuniida V., (Plate

XXVII,

fig.

190)

is

a small

and

rare shell, recently discovered, and has, as yet, been found only on a
shelly bottom among hydroids, near Xew Haven, in 4 or 5 fathoms.

The Angulus modestatus V.

(Plate

XXX,

fig.

224) is a species recently

[41t»]
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described from specimens dredged by us in Vineyard Sound. It is often
handsomely banded with lig-ht red and pale yellow. It is still a rare
species, but has been (lred;4ed also near New Haven.
The Ascidians, with the exception of one or two additional species
seldom met with, are the same as those of the rocky bottoms, and they
often occur in immense (piatitities, especially the nuissive sandy ones,
Amara'ciuin pcUucidion, {yt. iOlj) and the "sea-pork," A. nfellatum, (p.
40l*,) which together often almost entirely cover the bottom over areas
many acres in extent. They furnish excellent hiding-places in theopeuings and crevices between their lobes for numerous Crustacea and Annelids, many of which can be easily secured by putting the masses of
these ascidians into buckets of water and leaving them until the water
begins to get stale, when they will come out of their retreats in large
numbers and seek the surface or eilges of the water for oxygen. Or
they may be pulled apart directly and the various creatures secured at
once.

The Molgula arenata (Plate XXXIIl, fig. 251) is a nearly globular,
but often somewhat flattened species, which covers itself over with closely
adherent grains of sand or gravel. It is most common on sandy bottom s
but is found also on gravelly ones.
The Ciona tenella is an elongated, erect species, attached at base to
rocks, dead shells, &c. It is remarkable for the transparency, whiteness^
and softness of its integument, and for the bright orange ocelli around
its orifices.
It is rare in this region, but very common in the Bay of
Fundy..
The Bryozoa are very abundant, especially on the shelly bottoms.
Some of them grow on algie, hydroids, ascidians, &c. and many
form incrustations on the dead shells and pebbles. The two most
abundant and prominent species are Bugula turrita (p. 311, Plate
;

XXXIY,

figs.

258, 259)

and Escharella

The former grows attached

fig. 256.)

variabilis, (p. 312,

Plate

XXXllI,

to the various sea-weeds in great

quantities, forming delicate white plumes, often six inches to a foot in

The latter mostly forms calcareous incrustations over the surdead shells and pebbles, thin at first, but eventually becoming
thickened by the formation of laj^er over layer, until the crust may become half an inch to an inch in thickness, with a tabulated and vesicuThe masses thus formed often closely
lar structure in the interior.
resemble genuine corals, especially some of the ancient fossil forms,
and they often occur in great quantities. When living the color is dull
red, but when recently dried they have a yellowish green color, which
Vesicueasily bleaches out, however, by exposure to the sun and air.
length.

faces of

kiria dichotoma,
fig.

257,)

{{t.

404:,)

Alcyonidinm rajuosum,

and Crinia ehurnea

usually abundant.

(p. 311,

Plate

{\).

404, Flute

XXXIV,

]Most of the remaining species

figs.

XXXIV,

200,201) are

have also been men-

tioned in the previous pages as inhabitants of rocky bottoms, or else

among

the shore species.

Among

the species not previously mentioned are Cellejyora scabm,
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which forms branching, coral-like masses ou the slender red algiE a
species of LepraUa, found with the last, and also ou shells, which is allied
to L. Fallasiana of Europe Mollia hyalina, which forms circular disks,
with irregular, more or less oblique cells
and Menibranipora tenuis,
which is common on the pebbles, often covering their whole surface with
a delicate lace-like incrustation, made up of very small, crowded, oval
or oblong cells, which have the inner part of the front partly closed over,
but with an irregular, mostly three-lobed aperture toward the outer end;
which is bordered by small, irregular spinules.
The Vesicularia fusca was also found in a few instances, in deep water.
It had not been previously known on the American coast.
Good specimens of the Caherea ElUsH were also dredged in the deeper parts of Vineyard Sound, attached to ascidiaus.
Of Echinoderms the number of species is not large. The common
green star-fish, Asterias arenicola (Plate XXXV, tig, 269) is very com;

;

;

mon; the

Cribrella sanguinolenta, (p. 407,) is comparatively rare and
green sea-urchin, 8. Drobachiensis, (p. 406,) is quite infrequent.
The purple sea-urchin, Arbacia imnctulata, (p. 326,) is, however, quite
common in many localities. The largest and finest specimens were
taken off Holmes' Hole, but it was quite abundant, though of moderate size, in Great Harbor and Wood's Hole passage. The Tliyone Briareus (p. 362) is not uncommon in shallow water, especially among weeds;
it has already been mentioned, (p. 418,) as carrying Eulima oleacea
attached to its skin.
Another Holothurian, the Petiiamera pidcJiella, seems to be quite common, judging by the numerous specimens thrown on Nobska beach bj^
the storms, and preserved for us by Mr. Vinal X. Edwards, during the
past winter, but it was dredged only in one locality, off Holmes' Hole,
by Messrs. T. M. Prudden and T. H. Russell. It is a southern species,
not previously known north of the Carolina coasts. It is easilj' distinguished from the preceding species by its light color, and by having
the locomotive-suckers arranged in five broad and very distinct longitudinal bands, with naked spaces between them.
very delicate little Ophiurian, the AmpliiplioUs elegans, was occasionally met with on the shelly bottoms.
This is a northern species,
much more common in the Bay of Fundy, where it is found from lowwater mark to 80 fathoms, and it is found also on the northern coasts
of Europe. It has a nearly circular disk, covered with smooth scales,
regularly arranged, and each of the scales, on the sides of the slender
..rays, bears three short, blunt spines.
Its color is usually light gray or
whitish, frequently more or less marked with dark gray or brown.
The Hydroids are numerous ou these bottoms, and mostly of the same
species that have be^n mentioned as occuriug on rocky bottoms.
The Polyps are few and essentially the same as those on the rockjbottoms. The only additional species was a small, slender, uudescribed

the

A

;
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species of Edwardsia, E. lineata Y.,

living

in tbe interstices
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among

ascidians and the tnbes of Sahella and PotumiUa.

Sponges also occur in considerable imnibers. Among them the most
couspicuous is the CUona sulphiirea, a bright sulphur-yellow species, growing into hemispherical or irregular, massive forms, of firm texture, the
surface covered M'itli scattered, low, wart-like, soft prominences, about
an eighth of an inch in diameter, which contract when the sponge is
The sponge commences as a boring species,
dried, leaving shallow pits.
on various dead shells, and as it grows it penetrates the shells in every
direction, forming irregular holes and galleries, Avhicli continue to grow
larger as more and more of the substance of the shell is absorbed, until
the shells are reduced to a completely honey-combed, brittle mass, or a
mere skeleton finally the sponge begins to protrude from the surface,
and grows up into mamniilliforni masses, or small, rounded crusts,
which continue to grow and spread in every direction, until finally they
may form masses six or eight inches in diameter, with the base spreading over and enveloping various dead shells, pebbles, and the coral,
Astrangia Dana', though it often happens that living specimens of the
Owing to the remarkable boring habits
latter groAV upon the sponge.
of this and other allied sponges, they are very important in the economy of the sea, for they are the principal agents in the disintegration
and decay of the shells that accumulate over the bottoms, thus performing the same function in the sea that fungi and insects perform on
the laud the removal of dead organisms that otherwise would accumulate in vast quantities. In this work they are aided, in most regions,
either by certain boring Annelids, {Dodecacerea, «&c.,) or by various boring mollusks, {Lithodonms, Pholas, Gastrocluena, &c.,) but the greater
part of this work seems to be effected by the sponges.
Numerous species of Foraminifera were obtained on these and also on
the rocky bottoms, but they have not yet been studied. The most common kind occurs attached by one side to dead shells, alga», &c. It consists of several chambers arranged in a spiral manner, and to the naked
eye resembles a minute depressed spiral shell.
;

—

List of species inhabiting gravelUi and shelly bottoms of the bays and
sounds.

ARTICULATA.
Insects.

Page.

Chironomus halophilus

Page.

;

415

Muscida^, larva

335

Fycnogonids.
Page.

Page.
I

Phoxichilidium maxillare

.

415

|

Pallene, sp

409

5
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Crustacea.
Page.

Heterocrypta granulata

415
415
415
415
415

Eupagurus pollicaris

41

E. loijgicarpus

415
415
415
395
415
415

Cancer irroratus
Paiiopeus depressus
P. Sayi

Pelia mutica

Homarus Ameiicanus
Oraugon vulgaris

;

Hippolyte pusiola

My sis Americaua
Heteromysis formosa

Lepidactylis dytiscus

Moera levis
Autouoe, sp
Ami)hitLoe maculata
Uiiciola irrorata

Corophiuiu cylindricum
Caprella, sp
Idotea phosphorea
Ericlisonia filiformis

Epely s trilobus
Balanus creuatus
Numerous Entomostraca.

339
315
415
415
415
415
316
316
316
370
415

Annelids.
Page.

320
320
321
348

Lepidonotus squamatus
L.sublevis

Harmothoe

iinbricata

Sthenelais picta

Neplitby s picta
N. bucera
Pbyllodoce, sp
Euialia, sp
Eulalia, sp

Eumidia, sp
Eteone, sp
Autolytus coruutus
A., sp.,

.

bauded

Nereis pelagica

N. bmbata
Nereis, sp

.

. »

Diopatra cuprea

Marpbysa Leidyi
Lurabriconereis opaliua
L. tenuis

Antbostoma acutura
Antbostoma, sp
Scolecolei)is cirrata

.

Polydora, sp

Scalibregma brevicauda
Cirratulus tenuis
C. grandis

348

Cirrbiuereis fragilis

416
349
349
349
349
349
397
398
319
318
416
346
319
320
320
416
416
416

Naragansetacoralii
Dodecacerea, sp
Clymeuella torquata
Sabellaria vulgaris

Cistenides Gouldii

Ampbarete setosa
Samytba, sp
Ainpbitrite ornata

Nicolea simplex
Polycirrus eximius

Potamilla oculifera
Sabella micropbtbalma
Eucbone, sp
Fabricia Leidyi
.

Serpula diantbus
Vermilia, sp
Spirorbis spirillum

416
416
416
319
397
397
397
343
349
349
416
416
320
321
320
322
323
416
323
416
416
323

Sipunculoids.
Page.

Page.

Phascolosoma ctemeutarium

416

Phascolosoma,

sp.

416

.
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Kemerteans.
Page.

Mec'koliii iiioeus.

324

.

Page.

Cosmoccpliala ocliracea

.

325

324

Poliiiia ii'Iiitinosa

MOLLUSCA.
Cephalopods.
Page.

Loligo Pealii, eggs and adults

41G
Gastropods.

Page.

Pleurotoiua bicariiiatuin

Bela plicata
Fulgur carica
Sycotypus caiialiculatus
Tritia trivittata

Eupleura caudata
Urosalpinx ciuerea

.

.

418
383
417
417
354
371

Astyris Innata

306
417

A. zonalis
Auacliis avara
Odostomia prodncta

399
417
417

O. fusca

307
417

O. tritida

O. semiimda
O. impressa

417

O. bisiituralis

307

Turboiiilla iuterrupta.

418
418

T. elegaus

Eulinia oleacea

Lacuna viucta

417

418
417

Page.

Saxicava arctica

Mya

areuaria, (young)

Corbula con ti acta
Clidiophora trilineata

Lyonsia hyalina
Cochlodesma Lcanum
Mactra solidissima
Mulinia lateralis
Cuuiingia tellinoides

Auculus teuer

309
309
418
418
358
418
418
373
418
358

.
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P;ige.

Nncula proxima
Argina pexata

418

Mj'tilus edulis

309
418
418

Modiola modiolus

418

Scapliarca transversa
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Modiolaria nigra.
Crenella glandula

418

.

Anomia glabra

418
418
418

Ostrjea Virgiuiana

310

Pecten irradiaus

.

.

Ascidians.
Page.

Ciena tenella
Cynthia partita
Molgnla Mauhatteusis

M. aveuata

...

419
311
311
419

Perophora

viridis

388

Page.

Leptoclinum albidum.

403
403

L. luteolnm.

Amaroicium stellatum

419
419

A. pellucidum
A. constellatum

403

Bryozoa.
Page.

Page.

Alcyouidium ramosum
A. hirsutum
A. parasiticum
Vesicularia dichotoma.
y. cuscuta
V. gracilis
V. armata
V. ( Avenella) fusca
Tubulipora iiabellaris
Crisia eburnea

. .

.

,

....

^teaanguiuea
Eucratea chelata
Caberea Ellisii

.

419

Bugula

404
404
419

B. flabellata

turrita

Membranipora
M. tenuis
M. lineata

404
389
405
420
405
419
405
405
420

pilosa...

Escharella variabilis
Escbaripora punctata
-

.

.

(?)

Lepralia, sp

MoUia hyalina
Discopora coccinea (?)
Cellepora ramulosa
C. scabra
Pedicellina

.

Americana

.

419
389
406
420

406
419
403
420
420
333
312
419
405

RADIATA.
EcMnoderms.
Page,

Page.

Pentamera pulchella
Thy one Briareus
Strongylocentrotus

420

Arbacia punctulata.

420

Asterias arenicola
Cribrella sanguinoleuta.

420

Ami>hipholis elegans

Droba-

chiensis

.

.

.

.

.

420

420
420
420

Acalephs.
Page.

Page.
I

Campanularia volubilis
Platy pyxis cylindrica.
Orthopyxis caliculata.

408
408

408

J

Clytia Johnstoni

408

Obelia fusiformis.

407
407

O. geniculata

.

.

,

.

;

.
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Page.

O. (licliotonia
O. coininissuralis

. .

Lafoea calcarata
Sertiilaria argentea.
S. cupressiua

Page.

....

407

Halecium gracilc

....

327
408

Eiulendriuiii dispar.

408
408

Thamnocnida

.

,

.

.

....

Hydrallmauia falcata

181

328
408
327
407
328

.

Peiiuaria tiarella
tenella.

Ilydractinia polycliiia

408
Polyps.
Pago.

Page.

Sagartia modesta

330
329

^

Metridiuiu marginatum

. .

Edwardsia lineata
Astraiiffia Dante

421
421

.

PROTOZOA.
Sponges.
Page.

Grantia

Page.

Chalina, sp

330
409

Cliona sulphurea.
Halichondria, sp.

G. oculata

409

Tedania, sp

ciliata

421
330
409

Foraminifera.
Page.

421

i!5'umerous species

II.

7.

—FAUNA

OP TRE SANDY BOTTOMS OF THE BAYS AND SOUNDS.

The sandy bottoms

in

Vineyard Sound are

chiefly

found

water, either along the shores or on the banks and shoals.

in shallow

In Buzzard's

Bay they were met with only in few places, near the shore, and have no
great extent. To the eastward of Vineyard Sound, throughout the
greater part of Nantucket Sound, Muskeget Channel, and the waters

south and southeast of Nantucket and Cape Cod, the bottom
sandy, sometimes passing into gravelly and shelly.

is

gener-

allj'

The true sandy bottoms are not favorable to many kinds of animals,
and where the sands are constantly changing, as on most of the shoals
in this region, the bottom is sometimes almost barren of life, though
certain burrowing species may occur.
The following are some of the special localities where dredgings were
made on sandy bottoms: In Buzzard's Bay, at line 11, <?, e,/; G4, a, h
06, a, h ; 07, a, b ; 68, a, h; 71, a, b, cl; 73, «, b, c, e,f.
In Vineyard
Sound, at line 14, g, h; 25, «, 6; 27, a, b ; 30, a, b ; 37, 7t, i; 43, a, b ;

A

c, d ; 47, cl, e ; 48, a, b.
large portion of the species occurring on
these bottoms have been mentioned before either as inhabitants of the
sandy shores at low water, or as living upon gravelly and shelly bot-

46,

toms.

With

the exception of a few species living attached to scattered

shells or stones, nearly all the species are such as are

adapted to bur-

;
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rowiug'beneath the surface of the saud, though
occur creeping on its surface.

many

of

[426]

them may also

The most abundant and characteristic species of Crustacea are the lobHomarus Aniericanns, (p. 313,) the common shrimp, Crangon vul-

ster,

garis, (p. 339, Plate III, fig. 10,) the "lady-crab," Platyoniclms ocellatus,
(p.

338, Plate

I, fig. 4,)

the larger hermit-crab, Uitpagurus pollicaris,

hrunnea, Conilera concharum, Unclola irrorata,

Of Annelids

a considerable

number

(p. 310,

Plate IV,

fig. 19.)

of burrowing species occur,

few tube-dwelling species, which attach their tubes

also a

to

(p;

Anthura

313,) the smaller hermit-crab, JEupaguriis longicarpiis, (p. 313,)

and

dead shells

among these last are SaheUaria vulgaris (p. 321, Plate XVII, figs. 88, 88a,)
and Serpnia dianthus, (p. 322.)
The Gastropods are not numerous, and but few are peculiar to sandy
bottoms
the majority found have their proper homes on shelly or
muddy bottoms and live in much smaller numbers in sandy places;
others enumerated in the following list inhabit the patches of eel-grass
and algai that are often scattered over the sandy bottoms in shallow
water. A few species, however, have their proper homes on the sandy
bottoms. Among the most important of these are Liuiatia heros, (p. 353,
Plate XXIII, tigs. 133-136,) Never ita clupUcata, (p. 351, Plate XXIII, fig.
130,) Natica pusilla, (p. 354, Plate XXIII, fig. 132,) Cylichna oryza,
5

XXV, fig.

(Plate

The bivalve

164,) Utriculus canalieulatus, (Plate

XXV,

160.)

fig.

more numerous, and most of them are species
that burrow beneath the surface. The most common and characteristic
species are Ensatella Americana, (p. 356, Plate XXVI, fig. 182, and
Plate

XXXII,

Mactra

XXVI,

359, Plate

194.)

fig.

245,) Siliqua costata, (p. 358, Plate

solidissima, (p. 358, Plate

358, Plate
(p.

shells are

fig.

XXX,

In certain

180,

fig.'

dance.

XXX,

and Plate

fig.

202,)

XXXII,

fig.

Angulus

tener, (p.

223, shell;) Tottenia

220,) Lyonsia hyalina, (p. 358, Plate

localities,

irradians, (p. 361, Plate

XXVIII,

where eel-grass grows, the

XXXII,

gemma,

XXVII,

edulis, (Plate

XXI,

fig.

scollop, Fecten

243,) occurs in considerable

fig.

The common muscle, Mytilus

244,)

fig.

abun-

234,) occa-

Lwvicardium Mortoni (p. 358, Plate
sometimes abundant in sheltered localities. The
Ceronia arctata appears to be abundant in some places, as it is sometimes thrown on the sandy beaches in large numbers, but it was seldom
The Thracia Conradi lives on sandy bottoms, buried six
dredged.
inches or more beneath the surface, but is seldom obtained alive. The
dead shells were occasionally dredged in Vineyard Sound.
Very few Ascidiaus occur. The most frequent one is Molgula arenata,
(p. 419, Plate XXXIII, fig. 251,) which lives free in the sand and covers
itself with a coating of closely adherent grains of sand. Another species,
M.pellucida, is occasionally met with this also lives free in the sand, but
does not attach the sand to itself. It has a clean translucent integument, a round body, and two tubes which are large and swollen at their
sionally occurs in patches or beds.

XXIX,

fig.

208)

IS

;
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AVliere eel-grass or algai afford opportunities for its attacUmeiit,

bases.

the
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Manhattensis

.1/.

(p.

311, Plate

XXXIII,

fig.

250) };eiierally occurs.

The Bryozoa are not numerous, unless where dead shells are scattered
over the saud for their attachment, when many of the same species that
inhabit shelly bottoms

may

on the true sandy bottoms

occur.
ar»5

The only

species that are frequent

Bugiila iurrita, (Plate

XXXIV,

figs.

258,

and Esclmrella variabilis,
259,)
incrusts
dead shells or other solid
whicli
XXXIII,
fig.
Plate
250,)
311,
(p.
objects; with the last, Memhranipora Uncata, (p. 400,) and several other
which occurs attached to

eel-grass, &c.,

may sometimes be found.
The most
Several species of Echinoderms inhabit the sandy bottoms.
abundant one is the "sand-dollar," Echinaraehnius parma, (p. 302, Plate
XXXV, fig. 207,) which occurs in immense numbers on nearly all sandy
species

bottoms, except on the most exposed shoals. Another related species,
Melitta tcMudinaria, was dredged two or three times in Vineyard Sound,
but the specimens were dead and broken. It is a very abundant species
south of Cape Hatteras, and may be distinguished by having five large

oblong perforations near the edge.
At least three species of Holothurians live upon the sandy bottoms.
The most common one is the Thyone Briareus, (p. 302,) conspicuous on
account of its large size and dark purplish-brown color, as well as for the
numerous long papillie that cover its body. It was found on a sandy bot-

Waquoit, with the Eulima oleacea (Plate XXIV, fig. 149) adherjust as they occurred together on shelly bottoms, (see p.
The Pentamera pulclieUa, (p. 420,) also inhabits sandy bottoms, in
418.)
shallow water. During the past winter Mr. Vinal N. Edwards collected
numerous specimens of this and the preceding species on Xobsca beach,

tom

oft"

ing to

its surface,

after storms.

They doubtless

distance off the beach.

live in the sand, in shallow water, a short

In similar situations the Caudina arenaia,

occasionally occurs, but it is api^arently rare in this region.

yellowish white, harsh skin, without suckers, and
a slender caudal portion.
(p.

320, Plate

The common

its

star-fish,

It

(p. 302,)

has a thick,

body tapers

off'

into

Asterias arenicola,

XXXV, fig. 209,) is not uncommon on sandy bottoms, though

rocky and shelly localities. The Ophiura olivacea
the patches of eel-grass in shallow water on the
sandy bottoms, and travels over the surface of the sand quite rapidly

more abundant
(p.

303) lives

in

among

by means of its slender, flexible rays.
Of Hydroids very few species ordinarily inhabit sandy bottoms, and
the only one that is usually met with is Hydractinia polydina, (p. 328,)
which lives on the shells occupied by hermit-crabs. Others occasionally
grow on the eel-grass or on dead shells.
The Cliona snlphtirea, (p. 421,) is the only large sponge that is commonly met with on sandy bottoms, but another bright yellow siliceous
sponge, forming smooth, firm, crest-like lobes and plates, occurred on
Edgartown beach.

,
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List of species inliahiting the sandy hottoms of the hays and sounds.

ARTICULATA.
Crustacea.
Page.

Cancer irroratus
Carciuus granulatus
Platyoiiiclius ocellatus

Hij)pa talpoida

Eupaguriis poUicaris .......
E. longicarpus

Homarus Americanus
CraDffou

vnlfiraris

Page.

312
312
436
338

339
426
340
370
426
426
340

Lepidactylis dytiscus

Unciola irrorata
Idotea Cfeca
Epelys trilobus
Couilera concharuin

426
426

Anthura brimnea
Limulus Polyphemus

426
426

Annelids.
Page.

Sthenelais picta

Kephthys picta
Eteone, sp
Neresis pelagica
Lumbriconereis opalina

Ehynchobolusdibrauchiatus
R. Americanus

Anthostoma robustum

Page.

348
348

A. acutum

349
319
320
341
342
343

Polydora, sp
Clymenella torquata.

Scolecolepis cirrata

Sabellaria vulgaris

Cisteuides Gouldii

Ampbitrite oruata
Serpula diantbus

. .

..

416
416
416
343
426
323
320
426

Nemerteans.
Page.

Meckelia ingens

349

Page.

I

M. rosea

|

350

Sipunculoids.
Page.

Page.
I

Phascolosoma Gouldii

353

I

P. c?ementarium

416

MOLLUSCA.
Gastropods.
Page.

Fulgur carica
Sycotypus canaliculatus
Eupleura caudata
Urosalpinx cinerea

355
355
371
306

Tritia trivittata

354
354
306
306

llyanassa obsoleta

Auacbis avara
Astyris hinata

Page.

Odostomia semiuuda
Turbonilla interrupta

Bittium nigrum
Triforis nigrocinctus

Ceritbiopsis Greenii
C. terebrans

C. Emersonii

Ciecum pulcbellum

417
418

305
305
417
417
417
417

7
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Page.

Page.

C. costatum

41

Lunatia heroa

CrepiduUi fornicata

355
355
355
420

iS^everita

C. convexa
C. unj^uit'ormis

N

atica pusilla

135

duplicata

Cylichna oryza
Utriculus caualiculatus.

.

.

420
42G
426
426

Lamellihranchs.
Page.

Page.

Eusatella Americana
Siliqua costata

Mya areuaria
Oorbula coiitracta
Clidiopliora triliiieata

426
426
357

Tellina tenta

418
418

Venus mercenaria

Augiilus modestus

Tottenia

gemma

Laivicardium Mortoni
Cyclas deutata

Mactra solidissima
Muliuia lateralis
Ceronia arctata

373
426

Myti lus edulis
Pecten irradians

Macoma

359

Anomia glabra

fusca

•

426
359
426
426
418
360
418
432

A. tener

426
426
435
418
426

Lyonsia liyaliua
Tbracia Coiiradi
Periploma papyracea
Coclilodesma Leauuiu

432
418

.

.

Solenomya velum
Gouldia mactracea
Astarte castanea

426
426
311

Ascidians.
Page.

Page.

Molgula arenata
M. Manbattensis

426

Molgula pellucida.

426
427

Bryozoa.
Page.

Page.

Bugula turrita
Membranipora liueata

427

42<

Escharella variabilis.

427

RADIATA.
Ecliinoderms.
Page.

Page.

Tliyone Briareus

427

Melitta testudiuaria.

...

427

Pentamera pulcliella
Caudina arenata
Ecliiuarachnius parma

427

Asterias areuicola.

...

427

Opliiura olivacea

427
427

.

427
Acalephs.
Page.

Page.
I

Obelia diaphana

327

I

Hydractiuia polyclina

427
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Polyps.
Page.

Paractis rapiformis

3G3

PROTOZOA.
Sponges.
Page.

Page.
I

427

Clioua siilphurea

|

Massive siliceous sponge

427

Foramini/era.
Page.

421

Several species
II. 8.

—FAUNA

OF THE

MUDDY BOTTOMS OF THE BAYS AND SOUNDS.

The muddy bottoms are inhabited by a considerable number of
which find their true homes in such localities. Most of these
are either burrowing or tube-dwelling kinds. A few creep or swim
species,

about over the surface or conceal themselves in the superficial layer of

mud aud

vegetable dShris.

The character of the mud
kinds are often inhabited by

itself is

quite various, and the different

different groups of animals.

The mud may

be very thick, heavy, and tenacious, consisting chiefly of claj' such
mud is usually inhabited by few species of animals. It may consist of
finely comminuted sand, mixed with more or less clay
such bottoms are
more favorable to animal life. In other places it consists partly of one
of the preceding kinds intimately mixed with large quantities of decaying vegetable debris, derived chiefly from eel-grass and algie; such mud,
unless too fetid, is often full of animal life. In some cases, especially
in well-sheltered localities, where the water is tolerably pure, the mud
may contain large quantities of living and dead microscopic organisms,
both animal and vegetable, aud these may even constitute more than
one-half of the bulk of the mud, which, in such cases, is peculiarly soft
aud flocculent; such n)ud is extremely favorable to many kinds of animals that feed on the microscopic organisms, especially the bivalve
shells, Holothurians, and many Annelids, and the " menhaden " among
fishes.
The last variety of bottom, when it has a substratum of sand
or gravel a few inches below the surface, is the most favorable kind for
oysters, which grow very rapidly and become very fat in such places.
In Vineyard Sound and ISTantucket Sound muddy bottoms are not
;

;

common, and are mostly of small extent,
in places

situated in coves, harbors, or

where the tides form eddies around projecting points of land,

or in the lee of shoals.
In Buzzard's Bay the bottom

is

muddy

over the greater part of

its

sandy and shelly bottom in the central part.
In Long Island Sound the bottom is generally muddy throughout its

area, excei)t a region of
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length and breadth, though small areas of rocks, gravel, and sand occur
at various places.
The special localities, indicated on the chart, Miierc drcdyings were
made on muddy bettoms, not including the outside diedgings, are as
follows: In r>uzzard's Bay, at line G7, 6; G8, a, b, c : 74, a, h ; 75, a, />,
c, <?, e, /; in Iladley Harbor, at 10, a, h, c, d ; in Great Harbor, at 17,

c; 19, h

&,

47,

&, e.

;

in Kobinson's Hole, at 78, a,

h, c ;

in

Vineyard Sound, at

Numerous other drcdgiugs were made on muddy bottoms

in

this region that are not indicated on the chart.

Long

Sound numerous dredgings have been made by the
I. Smith and others, during eight years.
These extend from a few miles west of the entrance of New Haven Harbor to
theThiiid>le Islands and Faulkner's Island on the east and from the Connecticut shore nearly across the sound. The greater part of these dredgings were on muddy bottoms, and generally in 3 to 8 fathoms of water.
The following are some of the most common and im[)ortant of the
In

Island

writer, with Mr. S.

;

Crustacea living on these

muddy bottoms

:

the s[)ider crab, Lih'inia can-

aliculata, (p. 368,) L. dubia, (p. 368,) Fanopeiis dejyressus, (p. 312, Plate
I, fig. 3,)

P.

Sfnji, (p.

312,) the " blue-crab," CaUinecfes hastatus, (p. 307,)

Americana, (p. 396,) Ptiloeheints j^inrjuis, (p. 431,) Uneiola irrorata, (p. 340, Plate IV, fig. 19,) Linmlns Polyphemus^ (p. 340.)
Numerous tube-dwelling Amphipods, including several species of Ampelisca
and genera belonging to the Ly.sianassiiia' occur, some of them in great
numbers, and also additional species of crabs and shrimps. All these
are of special importance, because they furnish great quantities of food
for the fishes frequenting muddy bottoms.
Of Annelids numerous burrowing and tube-dwelling kinds are to be
found, some of them in great abundance. One of the most abundant
and conspicuous species is Nephthys ingens, (Plate XII, figs. 59, 60.) This
worm burrows in mud of all kinds, even in that which is so filled with
decaying vegetable debris as to be very fetid. It grows to the length
of more than six inches, with a diameter of a quarter of an inch or more,
though most of the specimens are about half this size. The body is
whitish, with a red median blood-vessel, but the lateral ap[)endages are
dark and the setse nearly black. It is very active, and wriggles about
energetically by undulating its body laterally, to the right and left
this
motion enables it to burrow quickly, or to swim (piite rai)idly. When
3Iysis

;

captured it is very apt to break off the posterior part of its body,
but can reproduce it.
The Diopafra cuprea (p. 346, Plate XIII, figs. 67, GS) is often abundant where the mud is somewhat firm the dredge often brings up large
;

quantities of the projecting ends of its large tubes, but the occupant
usually escapes by retreating below the surface. The. two si)ecies of
Rhynchobolus are also quite common, but R. dibranchiatus (p. 341, Plate

X,

generally the most abundant. The curious Travisia
seldom met with, and, like Brada setosa V., appears to be rare

figs. 43, 44) is

carnea V.

is

;;
;
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The Trophonia

in this region.

mon, though found

[432]

XIV,

fig. 75) is more comand more frequentlj^ in
Cuttyhunk Island and off Block Iskind.

affinis

(Plate

chiefly in the deeper waters,

the cold waters outside, as off
Ampliarete setosa V. has been found only in Long Island Sound, near
Kew Haven. The Melinna cristafa is a northern and European species
Avas found in the deeper i^art of Vineyard Sound, inhabiting flexible
tubes covered with fine mud. Euchone elegmis V. (Plate XVI, fig. 84) was
found in the deeper parts of Vineyard Sound, living in small tubes of
mud it was much more abundant in the deeper waters outside. The
MeckeVm ingens (p. 349, Plate XIX, figs. 96, 96a) occasionally occurs on
muddy bottoms, though more common on sandy ones.
Of Gastropod mollusks a comparatively small number of species occur that are characteristic of these bottoms. There are several species
that occur on eel-grass, when it grows on the muddy bottoms, which are
not included in the following list. They have been mentioned when
speaking of the fauna of muddy and sandy shores.
Among the species of special interest were Mangilia cerina, which is
a rare and little-known species Bela plicata (p. 383, Plate XXI, fig.
Turhonilla elegans, (p. 418, Plate XXIV, fig. 155), which was re107)
cently described from specimens obtained in Vineyard Sound by us
T. interrnpta, (p. 418 ;) two species of Scalaria, (p. 418 ;) Cyliclma oryza,
it

;

;

;

(Plate

XXV,

fig.

and
The bivalve

164;) AmpMsplnjra pellucida, (Plate

Utriculus canaliculatus, (Plate

kinds.

shells are

XXV,

fig.

XXV,

fig.

162;)

160).

much more numerous and

are mostly burrowing

Among

XXVI, fig.
sticky mud

the most abundant are Mulinia lateralis^ (p. 373, Plate
184 B,) which occurs in immense quantities, especially in soft

CUdiophora

;

XXX,

trilineata, (Plate

XXVII,

fig.

193

;)

Tellhia tenia

which is often very abundant in soft mud, in shelCalUsta coiivexa, (Plate XXX, fig.
tered places, as in Hadley Harbor
219 ;) Numaaproxima, (Plate XXX, fig. 230;) YoUia Umatula, (Plate XXX,
232 ;) Astarte castanea, (Plate XXIX, fig. 204 ;) and Mytilns edMlis, (p. 307.)
The last-named shell, which is the common muscle, occurs in patches,
(Plate

fig.

225,)

;

" beds," or "banks," often of great extent. One of these muscle-beds, in
which the animals were living, was found extending quite across the

mouth of Cuttyhunk Harbor,

at line 75, /, on the chart

;

another at

Quick's Hole, at line 76, c, and 45, a, h others at 77, d, e,/ ; 46, &, c, d.
In several instances large beds of dead muscles were found, with few
;

and

were on them large numbers of
Vineyard Sound
or Asterias vulgaris on those in the deeper and colder waters near the
entrance of the Sound and off Gay Head; and sometimes both kinds, at
intermediate localities. These star-fishes had no doubt devoured the
muscles. Among the localities of this kind are, 47, a, h, c, d ; 53, b, c ;
As this species of muscle
56, &, c, d ; 55, «, h, c ; 63, «, h ; 58, d ; 54, h.
grows to full size, under favorable circumstances, in one year, it is probable that these muscle-beds vary greatly in size and position in diflerent
living ones,

in all these cases there

star-fishes, either Asterias arenicola, in case of those in
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various kinds of animals that l)eIong
i\^ Arhaci(( punctidata (p. ;j2G,)
Cribrella sanguinolenia, (p. 407,) aud various shells, ascidians, Lydroids,
&c. The ModloJarla nigra (Plate XXXI, iig, 2,3G) was found iu small
years.

aft'ord

habitations

i'ur

properly on shelly or stony bottoms, such

numbers, but of ftood size, associated witli the common muscle, in the
deeper part of Yiueyard Sound.
The oyster does not usually occur on true muddy bottoms in this
region, unless placed there by human agency, but unless attacked by
the star-lishes or other enemies they will flourish well in such localities.
Beds of oysters on muddy bottoms always afford lodgment for large
numbers of animals that bc^long jiroperly to the shelly and roclcy bottoms these have mostly been omitted from the following list.
;

Among

the shells of peculiar interest that live in the

species of Fholas.

The

largest

and

mud

finest species, P. costata,

are the

has been

found living in Xew Bedford Uarbor, according to Dr. Gould. It lived
buried in the mud two or three feet below the surface, and the specimens were dug out by the harbor-dredging machines. This is a southern species, found quite commonly on the coasts of South Carolina and
Florida, and in the Gulf of Mexico. With the last, P. truncata (p. 372,
Plate XXVII, fig. 200) was also obtained, but this is quite common in mud
and peat-banks, above low-water mark. Of both the preceding species
we dredged dead shells at Wood's Hole and in Great Harbor, and with
them we found fragments of another, ZirpJuva crispafa, which is n
northern and European species. It is seldom that living adult specimens of such deep-burrowing shells can be obtained by the ordinary
dredge, aud they are rarely thrown up by the waves.
Ascidians are not often found on the muddy bottoms, and most of
those that do occur adhere to the shells of oysters, muscles, &c., or to
eel-grass. Hydroids and Bryozoa are likewise nearly wanting on true
muddy bottoms, though a few may occur on the eel-grass and oysters.
Of Echinoderms there are but few species. The Tin/one Briareus
The common
(p. 362) sometimes occurs where there is growing eel-graso.
star-fish, Asterias arenicola, (p. 32G,) has been mentioned above as inhabiting muscle-beds and oyster-beds. The AmphiplioVis abdita V. is a
ijingular Ophiuran, with a small body and very long, slender, flexible,
greenish arms, having three spines on each side arm-plate. The arms
are sometimes six inches long. The creature buries itself deeply beneath
the surface of the soft mud, and projects one or more of the long arms
partially above the surface of the mud.
On this account it is seldom
dredged entire; the projecting arms are usually cut off by the dredge,
and the animal escapes; and as it has the power of restoring lost arms,
this is only a temporary inconvenience. The same thing probably happens when a voracious fish seizes one of the arms.
11

V

..

.
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List of Species inJiahiting

muddy

[434}

bottoms of the hays and sonnds.

AETICULATA.
Crustacea.
Page.

Page.

empusa

P. maculatus

367
459

Cancer irroratus

312

Panopeus depressus
Carciniis granulatus

431
431
312

Melita nitida
Ampelisca, two species

Callinectes hastatus

431

Ptiloclieirus pinguis

Libinia canaliculata

431
431
313

Ampbithoe compta
Coropbium cyliudricum

Pinnotlieres ostremn

P. Sayi

L. tlubia

Eupagurus

pollicaris

Lysianassinte,

.

Craiigoii vulgaris

Mysis Americana

369
several

spe-

431

cies

Phoxus Kroyeri
314
431
431
370
415
431
370
370
431

Unciola irrorata
Epelys trilobus

313
3G9
339
431

o
E. longicarpus
Callianassa Stimpsoui
.

Squilla

E. nioutosus
Limiilus

Polypbemus

IsTumerous Entomostraca.

.

Annelids,
Page.

Page.

Nepbtbys ingcns

431

Travisia carnea

Pbyllodoce, sp

349
349
319
431
319
320
342
431

Tropbonia

Euialia, sp

Nereis jielagica
Diopatra cuprea

Marpbysa Leidyi
Lumbriconereis opalina

EbyncbobolnsAmericanus

.

R. dibrancbiatus

431
432

affiuis

Brada setosa

431
323
•432

Cistenides Gouldii

Ampbarete setosa
Meliuna cristata
Polycirrus eximius ....

^ ...

Cbaetobrancbus sanguineus.

Eucbone elegans

432
320
320
432

Nemerteans,
Page.

Page.

Cerebratulus, sp

Cosmocepbala ocbracea.

432

Meckelia ingens
'

325

324
Sipunculoids.
Page.

416

Phascolosoma coementurium
Nematodes.

Page.

Page.

Poutoneuia luarinum

325

j

P. vacillatum.

326

.

.

.
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MOLLUSCA.
Gastropods.
Page.

J'age.

432

Orepidula

Bela plicata

432

C. couvcxa

Tiitia trivittata

C. unguiformi.s

Ilyanassa obsoleta
Eiipleuia caiulata

354
354
371

Odostomia semiuuda

417

Utriculns canaliculatus

O. fusca

307

Bulla solitaria

Tiirbouilla iuterriipta

432

T. eleo-ans

432

Amphispliyra pellucida
Cvlicbna orvza

Maiis'ilia ceriiia

.

foriiicata

.

.

.

Scalaria lineata
S. multistiiata

355
355
355
432
432
432
371
432
432

Latncllibranchs.
Page.

Page.

i'holas costata ....

433

Cardium piiinulatnm

P. truucata

433
309
432

Kellia plauulata

]Mya arenaria
Clidiopbora triliueata
Lyonsia byaliua

]Montaciita elevata

.

A.starte eastanea

Muliiiia lateralis

Taftelus gibbus

373

Nucula proxima

418
359
358
432
432

Yoldia limatula
Argina pexata
Mytilus edulis
Modiolaiia uigra
Crenel la glandula
Anomia glabra
Ostr;ea Yirgiuiana.

Peiiploma papyraeca

C^'clocardia borealis.
C, IS'ovanglia'

T. divisus

Cuniingia tellinoides

Macoma

fnsca

Aiigulus teuer
Tellina teiita
Callista

Venns

convexa

iiiercenai ia

Petricola pboladifbraiis

418

.

Soleuoinya velum

358
429
432

.

.

.

.

. .

359
372

423
310

.

3G0
432
418
418
432
432
309
432
433
418
311

.

AscicUans.
Page.

Molgula Manbattensis

311

Page.

I

'

Cyntbia partita

311

KADIATA,
JEchinoderms.
Page.

Page.

Tbyone

IJriareus ....

Asterias arenicola

433
433

Auipbijdiolis abdila

433
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AND SURFACE ANIMALS.

Under this liead I have included all the animals found swimming free,
whether in the bays and sounds, or in the colder region outside. Xor
have I, in this case, attempted to separate those of the estuaries and
other brackish waters, although such a distinction might be useful had
we sufficient data to make it even tolerably complete. But hitherto
very little surface-collecting has been done in waters that are really
brackish and, moreover, since every tide must bring in myriads of freeswimming creatures with the waters from outside, it will always be difficult to distinguish between those that are thus transported and those
that properly belong to the brackish waters. A distinction between the
free-swimming animals of the bays or sounds and those of the open
coast has not been made, ])artly on account of the constant intermixture
of the waters and their inhabitants by the tides, and partly because the
observations that were made do not indicate any marked difference in
the life or in the average temperature of the surface waters, though the
waters of the shallow bays become more highly heated by the direct
heat of the sun in summer. The waters of the open coast are evidently
more or less warmed by the Gulf Stream, and in fact numerous species
of animals that properly belong to the fauna of the Gulf Stream are
constantly brought into Vineyard and Nantucket Sounds by the currents, showing conclusively that a portion of the Gulf Stream water
must also take the same course.
In Yineyard Sound, during August and the first part of September,
the temperature of the surface water in the middle of the day was genSeptember 9, off Tarpaulin Cove,
erally from 08° to 71° Fahrenheit
oft"
temperature
was
60°;
to the west of Gay Head, in midthe surface
channel, it was 07° Fahrenheit; but farther out, oft" No Man's Land, on
the same day, it was 02°, (bottom, in IS fathoms, G2i° ;) a short distance
west of No Man's Land it was 03°, (bottom, in 11 fathoms, 59°;) about
sixteen miles off Newport, at the 29-fathom locality, it was 62° on September 14, (at the bottom 59°;) off" Outtyhunk, in 25 fathoms, it was
04° at the surface on September 13, (bottom 02^°.) According to the
record made by Captain B. J. Edwards, during the past winter, from
observations taken at 9 a. m. every morning, at the end of the Government wharf at Wood's Hole, (where the temperature must be nearly
identical with that of Vineyard Sound,) the average temperature of the
surface water was 31° Fahrenheit, from December 27 to February 28.
The average temperature for that hour during January was 31.42°;
the lowest was 29° on January 29, with the wind N. AY. the highest
was 38° on January 17, with the wind S. W. on the 18th, 19th, and
22d it was 35°. The average for February was 30,75° the coldest was
29°, on February 24 and 25 the highest 33°, on February 8, 17, and
The tcmi)erature at the bottom (at the dei)th of nine feet) was
19.
also taken, but rarely differed more than one degree from that of the
;

;

;

;

;

;

[4:?7]

LWKUTKr.RATK ANDfALS OF VINKYAKD SOUND, KTC.

surface, being

sometimes a
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lower and sometimes higher tliaii that
The higher tenipcraturos

little

of the surface, but generally

the same.

usual!}' occurred with, or following, southerly or southeasterly winds,

(from the direction of the Gulf Stream,) while the lowest ones generaccompanied or followed northerly winds. The tides must ob-

ally

viously also have some
It

ert'ect in

modifying the temperature.

must not be inferred from the preceding remarks that a

distinct or

constant current liows into these waters from the region of the Gulf
Stream, for the facts do not warrant such a belief, nor is there any difficulty in explaining the

jdieuomena

in

another way.

All that

is

neces-

sary to account for the higher temperatures of this region, and the

fre-

quent occurrence of Gulf Stream animals, is to suppose that when
southerly or southeasterly winds blow continuously for a considerable
time they cause a superficial flow or drift of warmer water from the
Gulf Stream region toward these shores, which may also be aided by
the tides; such a surface-drift will gradually lose its distinctness as
it approaches the coast and mingles more and more with the cooler
waters beneath, but the animals borne along b}' it will still serve to
show its direction and origin, even after its temperature becomes idenSuch surface currents would
tical with that of the adjacent waters.
necessarily be intermittent in character and variable in direction and
extent, as well as in duration and temperature. They would also be
more frequent in summer than in winter, according with the prevalent
direction of the winds.

harmony with

So

far as

known

to

me

all

the facts are in

Accordingly the waters of Vineyard Sound
are quite cold in winter, and only occasionally receive a little heat from
the Gulf Stream region, and that, probably, largely through the medium
of the air itself; but in summer these waters are very warm, for they
not only receive frequent accessions of warm water from the Gulf
Stream, but they are also favorably situated to be rapidly warmed by
the direct heat of the sun.
The fauna of the surface in this region is very rich and varied, especially in

this view.

summer.

In winter,

life

is also

abundant

in

the surtace

waters, but very different in character from that found in summer.

Had

collections been made in spring and autumn, still other groups of
animals would doubtless have been found. Our knowledge of the surface
an imals of Vineyard Sound, in winter, is wholly based on a series of surfacedredgings made by Mr. Vinal 'N. Edwards in January, February, and
March of the past winter.
separate list of the species contained in
these collections, so far as identified, has been prepared to follow

A

the general
is

list.

The most noticeable

feature of the winter collections

the entire absence of the larval forms of crabs, shrimps, lobsters,

star-fishes, sea-urchins, annelids, &c.,

which so abound

in

the

same

waters in summer. On the other hand there is a great abundance of
Entomostraca, Sagitta, several northern Ami)hipods, species of Mysis,
&c., together with eggs and young of certain fishes.
*

;

REPORT OF c6mMISSI0NER OF FISH AND FISHERIES.

144

[438]

In the general list of surface species only those that have been actually observed are introduced, but it must ba remembered that the
greater part of the Crustacea, annelids, mollusks, and echinoderms are
well known to have free-swimming young, or larval forms, and that the
list might easily be doubled by the introduction of such species, on
theoretical grounds

;

but,

by omitting them, the

list

serves to indicate

yet remains to be done in this direction. There are large
numbers of common species of which neither the young nor the eggs
are known, and there are many others of which the eggs, or young, or

how much

both, are known, but the time required for the hatching of the eggs and
the development of the young is not known. The dates given in the
lists refer only to the time of actual capture of the species, and it must
not be inferred that at other seasons of the year any of the species so
designated are not to be found for, doubtless, many of those that swim
And possibly
free when adult may be found all the year round.
;

some species may breed during every month of the year. But the
breeding season of most species is probably of short duration, and
therefore the larvae and young may occur only at particular seasons.
Mr. A. Agassiz has made a very large collection of the surface animals in Vineyard Sound, Buzzard's Bay, and off iS"ewport, and to his
labors we owe the knowledge of a large proportion of the jelly-fishes.
He has also described the larviie and young of several Annelids and
iNemerteans, and has described and beautifully illustrated the larvae
and young of the common star-fishes, {Asterias.) and the green seaurchin,

{Strongylocenirotus Drobachiciisis.)

XXXIII,
and

figs. 254,

255)

was

The Salpa Cahotti (Plate
and illustrated by him

also well described

also other species, but a large part of the collection has not yet

been elaborated.

made both in the day and evening,
by means of towing-nets and hand-nets. The
evening or night hours are generally more productive than the day-time
in this kind of collecting, but we were unable, owing to lack of time
and superabundance of other specimens, to do as much night-collecting
Our

surface collections were

at various hours, chiefly

as

we

desired.

Among
swim

the Crustacea there are a considerable number of species that
when adult, and others till nearly half-grown, but

at the surfiice

the mnjority are free-swimmers only when quite young, or even only
when in the zoea and megalops stages, through which they seem, from
Mr. S. I. Smith's observations on several of our species, to pass in a
short time. The males of the common oyster-crab, Pinnotheres ostreum,
(p. 3G7, Plate I, fig. 2,) were often caught in the day-time swimming at
the surface in the middle of Vineyard Sound. The lady-crab, Flatyon-

was
The "

ichus ocellatus, (p. 338,) of full size,

also occasionally

ming

blue-crab," or

actively at the surface.

caught swim-

common

edible

an active swimmer, when
adult, but most of those seen at the surface were young.
The larvjB

crab, CalUnectcs hastatus,

is

well

known

to be

[439]
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(p.

and

312, Plate VllI, figs. 37, 37a,)
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and of Flaty-

were taken in vast nnmbers,
especially in bright sunshine, together with similar larva'- of many
other species. The larvir and young of the lobster (Plate IX, figs. 38,
39) were also abundant in mid-summer. The numerous specimens obtained have enabled ^Er. S, I. Smith to describe the interesting metamorphoses of our lobster, which were entirely unknown before. The
young swim actively at the surface, like a shrimp, until more than half
an inch long. The larva^ and young of the various species of shrimps
are also abundant. The curious larva^ of Squilla cnqntsa (Plate VIII,
fig. 3G) were often met with.
onichus in

tlio zoi-a

iiio.ualops stages,

Several species of Amphipods are also common at the surface. The
most abundant were CalUopius la'viuscuUis, of which Mr. V. X. Edwards
Oammarus
also took numerous large specimens in February and March
natator, which was usually common, and occurred in immense numbers
August 10 and on several other occasions and a Hyperia, which infests
several species of large jelly-fishes, and also swims free, at will. The
Phronima is a related genus, but is very remarkable for its extreme
transparency', which renders it almost invisible in water. Idotea irrorata (p. 31G, Plate Y, fig. 23) and I. robusta, Plate V, fig. 24) were
very common among masses of floating eel-grass and sea- weeds, and
the latter was also very often found swimming entirely free.
A species of tSapphirina (Plate VII, fig. 33) was found in great numbers among Salpw, off Gay Head, on several occasions, early in SeptemThis is one of the most brilliant creatures inhabiting the sea. It
ber.
reflects the most gorgeous colors, blue, red, purple, and green, like fireopal, although when seen in some positions, by transmitted light, it
Under the microscope, when
is colorless and almost transparent.
living, it is a splendid object, whether seen by transmitted or reflected
;

;

light, the colors constantly

changing, as

it is

turned in different posi-

When

seen beneath the surface of the sea, in large numbers,
the appearance is very singular, for each one as it turns in the right position reflects a bright gleam of light, of some brilliant color, and then
tions.

invisible, and these scintillations come from difand various depths, many of them being much farther
beneath the surface than any less brilliant object could be seen. In
some cases one or more were found in the branchial cavit}- of Salpcv,
but whether this is normal or accidental was not determined.
The species of Aryulus are parasitic on the exterior of fishes, but we

immediately becomes
ferent directions

found at least three species swimming free at the surface. It is, thereprobable that they are able to leave their hosts for a time, and
thus to migrate from one fish to another. The species of Caliyiis are also
parasites on fishes, to which thej' firmly adhere, but the half-grown
young of one species was taken at the surface in the towing-uets.
Numerous species of Annelids, in the larval and young stages, were
taken at the surface, but many of them have not yet been identified.

fore,
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owing to tlie great changes tbey iiuilergo, this is often impossible,
unless the specimens can be raised, or at least connected with the
adults by a large series of specimens. For a few this has been done.
Several species also swim at the surface in the adult state, especially in
for

the evening.
With some this seems to be a habit peculiar to the
breeding season, and sometimes only the males are met with.
Amolig the species most frequently taken in the adulf state at the
Nereis
surface, are Kereis virens, (Plate XI, figs. 47-50,) chiefly males
;

mostly males, which occurred both in the
evening and day-time ; Nectonereis megalops, (Plate XII, figs. 62, 63,)
which was quite common in the evening; Antolytus cornntus, (Plate
XIII, figs. Go, 66,) the males, females, and asexual forms I'odarl'e
ohscura, (Plate XII, fig. 61,) which was extremely abundant in the evening; and several other species. The Sayltta elegans was taken at
Wood's Hole, July 1, and off Gay Head, among Sal2)(c, September 8It is a very small and delicate species, and so transparent as to be
limhata, (Plate XI,

fig.

51,)

;

nearly invisible in water.

A

larger

and stouter species of

Sagitfa

was

taken in large numbers at Wood's Hole, hj Mr. Y. X. Edwards, January
30, Pebuary 10, and February 27, and at Savin Rock, near Xew Haven,
May 5. This species has a longer caudal portion, with a small terminal
fin
some of the specimens were nearly an inch long and many contained in the cavity of the body, i)osteriorly, a i^arasitic nematode
worm, about half as long as the bod}'. This parasite is round, not
very slender; the head has three prominent angles; tail with a small,
acute, terminal mucro.
Many of the Mollusca swim free by means of vibrating cilia, for a
short time in the larval stages of growth, but as such larvae are very
minute and the period often quite short, these young are not often taken
in the nets.
The Cephalopods of this region are all free-swimming species, from
the time when they leave the eggs through life, though they may rest
upon the bottom when depositing their spawn. Numerous specimens
;

XX, figs. 102-101, embryos and
young,) were thus taken by the trawl iu July, together with large
clusters of their eggs. Later in the season the free-swimming young of
of the " squid," Loligo FeaUi, (Plate

from a quarter of an inch to an inch in length, (fig. 105,)
were often taken at the surface and were also found in the stomach of
the red jelly-fish, Cyanea arctica, in considerable numbers. The adults
were frequently taken during the whole summer in the pounds. Some
of these were over a foot in length, but most of them were not more
than five or six inches long. The color when living is very changeable,
owing to the alternate contractions of the color- vesicles or spots, but
the. spots of dilferent colors are much crowded, especially on the back,
and the red and brown predominate, so as to give a general reddish or
purplish brown color, and this is usually the color of preserved specimens. The clusters of gelatinous egg-capsules of this species were
this species,

[441]
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fomul ill ftivat abuiHlanoc off Falmontli, on a slielly and weedy bottom,
as already m(]|itioned, (p. 410 ;) and near New Haven li,s>ht-bouso large
clusters, ai)i)arently of the same species, were found by Professer Todd,
Some of these masses were six or eight
earlier in the season, (June 19.)
inches in diameter, consisting of hundreds of capsules, like fig. 102,
each of which is usually three or four inches long and contains numerous eggs. These last contained embryos in different stages of development, two of which are represented in Plate XX, tigs. 103, 101. Even
at this early period some of the pigment vesicles are already developed
in the mantle and arms, and during life, if examined under the microscope, these orange and purple vesicles may be seen to rapidly contract
and expand and change colors, as in the adult, only the phenomena may
be more clearly seen, owing to the greater transparency of the skin in
the eml)ryos. They are, therefore, beautiful objects to observe under
the microscope. At this stage of development the eyes were brown.
In these embryos the yolk is finally absorbed through the mouth, which
corresponds, therefore, in this respect, to an " umbilicus."

The more
advanced of these embryos (fig. 103) were capable of swimming about,
when removed from the eggs, by means of the jets of water from the
sijihon.

Another species, LoUgo pallida V., (Plate XX, figs. 101, lOlo,) occurs
abundantly, in autumn, in the western part of Long Island Sound,
from whence Pobert Benner, esq., has sent me numerous specimens. This is a pale, translucent, gelatinous-looking species, with much
fewer spots than usual, even on the back, and is nearly white beneathIt is a stout siiecies, commonly five or six inches long, exclusive of the
arms, but grows considerably larger than that. It is often taken in the
seines in large numbers with menhaden, upon which it probably feeds.
These squids are eagerly devoured, even when full grown, b}' many of
the larger fishes, such as blue-fish, black-bass, striiied-bass, «&c. When
young they are preyed upon by a still larger variety of fishes, as well
by the jell^'-fishes, «&c.
Another species of " squid," Ommastreplies iUecehrosa, has been recorded
from Greenport, Long Island, by Mr, Sanderson Smith, but I have not met
with it myself, south of Cape Cod. It is common in IMassachusetts Bay
and very abundant in the Bay of Fundy. Messrs. S. I. Smith and Oscar
Harger observed it at Proviucetown, Massachusetts, among the wharves,
in large numbers, July 28, engaged in capturing and devouring the
young mackerel, which were swimming about in " schools," and at that
time were about four or five inches long. In attacking the nmckerel they
would suddenly dart backward among the fish with the velocity of an
arrow, ajid as suddenly turn obliquely to the right or left and seize a fish,
which was almost iustantl3' killed by a bite in the back of the neck with
the sharp beaks. The bite was always made in the same place, cutting out a triangular piece of fiesh, and was deep enough to penetrate
to the spinal cord. The attacks were not always successful, and were
as
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sometimes repeated a dozea times before oue of these active and wary
be caught. Sometimes after making several uusuccessfiil
attempts oue of the squids would suddenly drop to the bottom, and,
resting upon the sand, would change its color to that of the sand so
XDerfectly as to be almost invisible.
In this way it would wait until the
fishes came back, and when they were swimming close to or over^ the
ambuscade, the squid, by a sudden dart, would be pretty sure to secure
a fish. Ordinarily when swimming they were thickly spotted with
red and brown, but wheu darting among the mackerel they appeared
translucent and pale. The mackerel, however, seemed to have learned
that the shallow water is the safest for them and would hug the shore as
closely as possible, so that in pursuing them many of the squids became
stranded and perished by hundreds, for wheu they once touch the shore
they begin to pump water from their siphons with great energy, and this
usuall^^ forces them farther and farther up the beach.
At such times
they often discharge their ink in large quantities. The attacks on
the young mackerel were observed mostly at or near high-water, for
at other times the mackerel were seldom seen, though the sqnids were
seen swimming about at all hours and these attacks were observed
both in the day and evening. But it is probable, from various observafishes could

;

and the other species of squids are partially nocturnal
more active in the night thau in the day.
Those that are caught in the pounds and weirs mostly enter in the
night, and evidently when swimming along the shores in '• schools."
They are often found in the morning stranded on the beaches in immense numbers, especially when there is a full moon, and it is thought
by many of the fishermen that this is because, like many other nocturnal animals, they have the habit of turning toward and gazing at a
bright light, and since they swim backwards they get ashore on the
beaches opposite the position of the moon. This habit is also sometimes taken advantage of h\ the fishermen who capture them for bait
for cod-fish they go out in dark nights with torches in their boats and
by advancing slowly toward a beach drive them ashore. They are also
sometimes taken on lines, adhering to the bait used for fishes.
The specimens observed catching young mackerel were mostly eight
or ten inches long, and some of them were still larger. The length of
time required for these squids to become full grown is unknown, as well

tions, that this

in their habits, or at least are

;

as the duration of their lives, but as several distinct sizes were taken in
the pounds, and those of each school were of about the same size, it is
l^robable that they are several years in attaining their full size.

A

specimen, recently caught at Eastport, Maine, was pale bluish white,
with green, blue, and yellow iridescence on the sides and lower surface;
the whole body was more or less thicklj^ covered with small, unequal, circular,

orange-brown and dark brown spots, having crenulate margins these
when they are
when they are

spots are continually changing in size from mere points,
nearly black, to spots 0.04 to 0.06 of an inch in diameter,

;
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pale orange-brown, becoming lighter colored as they expanil. On the
lower side the spots are more scattered, but the intervals are generally
On the upper side the spots arc
less than the diameter of the spots.
much crowded and lie in different planes, with the edges often over-

Along the middle

lapping, and thus increasing the variety of the tints.
of the back the ground-color

is

pale tlesh-color, with a median dorsal

band, along which the spots are tinged with green, in fine specks. Above
each eye there is a broad lunate spot of light purplish red, witli smaller
brown spots. The upper surface of the head is deeply colored by the
brown spots, which are here larger, darker, and more crowded than elsewhere, and situated in several strata. The arms and fins are colored
like the body, except that the spots appear to be smaller.
The suckers
are pure white. The eyes are dark blue-black, surrounded by an iridescent border, and in this genus the eyes are provided with distinct lids.
In this respect, Ommafitrephcs dilfers from Loligo, for in the species of the
latter genus, the integument is continued directly over the eye, the part
covering the eye being transparent.
Most of the higher Gastropods inclose their eggs in capsules, which
they attach to stones, alg.T, or shells, and within these the eggs hatch
and the young have a well formed shell before they eat their way out of
the capsules, and when free they crawl about by means of the " foot,"
like the adult.
But in the lower orders of Gastropods most of the young,
when first hatched, are furnished with vibrating cilia and swim free, by
this means, for a short time.
These larviu are very different from the
adults, and in case of the naked mollusks (iSTudibranchs) the larva^. are
furnished with a beautiful, little, glossy, spiral shell, which they after-

wards lose.
The Pteropods swim free in all stages. The young and adults swim by
means of two wing-like appendages, developed on each side of the neck,
which may be compared to the anterior lateral lobes of the foot, seen in
-^olis, (fig. 174,) and many other Gastropods, if we suppose these to
become enormouslj' enlarged, while the rest of the foot remains in a rudimentary or undeveloped condition, often serving merely for the attach-

ment of the operculum.
The StyVtola vitrca (Plate
at
is

the

surface,

September

XXV,
8,

tig.

among

178)

was taken

Sal2}(v, oft'

in the

Gay Head.

day-time
Its shell

a thin, white, transparent, glassy cone, about a third of an inch long?

and

slightly curved

toward the

The animal

The
when
marked

is also

white.

Spiriaiis Gouldii has a delicate, white, transparent, spiral

shell,

tip.

adult having seven whorls, which turn to the left. The shell is
fine revolving lines, visible only under the microscope.

This
often
seldom
in
is
met
with
the
surface
the
day-time,
but
species
at
abundant in the early evening. According to the observations of Mr.
A. Agassiz, in confinement they rarely left the bottom of the jars during the day, merely rising a few inches and then falling again to the
bottom. After dark they became very active, swimming actively near

by very

is
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" Diiriug the day they often remain suspended for liours in the water simply by spreading tl^eir wing-like appendages, and then suddenly drop to the bottom on folding them." Mr.
the surface of

tlie Avater.

Agassiz captured the specimens upon which his observations were made,
at Nahant, Massachusetts, duriug the summer of 1869, and judging
from the figures in Biuney's Gould they were probably specimens, not
quite adult, of this species. He has also taken adult specimens at
Newport. Mr. S. 1. Smith captured full grown specimens in the edge
of the Gulf Stream, off St. George's Bank, and we have specimens taken
from the stomach of mackerel, caught twenty miles south of No Man's

Land.
ticlentata (Plate XXV, fig. 177) is a beautiful and curious
with a singularly shajied, amber-colored, translucent shell, much
larger than that of either of the preceding species. We did not observe
it living in these waters, but the shells were twice dredged off Martha's
Vineyard, and one of them was perfectly fresh and glossy, as if just
dead. It is a southern species which comes north in the Gulf Stream,
but it had not been found previously' on the coast of New England.
Another Gulf Stream species, the Diacria trisjiinosa, is occasionally
found at Nantucket, according to Dr. Stimpson, but whether it has been
observed there alive is uncertain; eight or nine other species were taken
in the Gulf Stream, oft' St. George's Bank, by Messrs. Smith and Harger in 1872, all of which maj", perhaps, occasionally occur about Martha's
Vineyard and Nantucket.
Another very interesting and beautiful Pteropod, the Clione impilionacea, was taken in considerable numbers at Watch Hill, Khode Island,
April 13, by Professor D. C. Eaton and myself. They were swimming at midday near the surface, associated with Fleurohrachia rhodo(lactyla, and appeared to be common at that time.
Mr. Vinal N.
Edwards obtained two specimens in Vineyard Sound, April 30.
This differs from those named above, in being destitute of a shell, as

The CavoUna

species,

well as in

many

other characters.

The hodj

is

stout,

form, tapering gradually to the pointed posterior end

somewhat
;

fusi-

in the largest

specimens the length was about 1.5 inches. The head is rounded, with
two small conical processes in front, on the ujiper side. Six tentaclelike organs, or " arms," bearing minute suckers, can be protruded.
The
wings or fins are large and broad oval in outline.
The bod}^ and wings are pale, transparent bluish, with opalescent
hues the mouth and parts around it, the " arms," and part of the
head, and some of the internal organs, are tinged with orange; the
posterior part of the body is bright reddish orange, for nearly half an
inch.
Some of the internal organs are orange-brown and olive-brown,
and show through the transparent integuments as dark j)atches. This
species has seldom been observed on our coast. Dekay, in 1843, men5

tioned

its

was taken

occurrence in a single instance, off New York. In 18G0, it
in considerable numbers at Portland, Maine, by Mr. C. B.
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Fuller.

iu winter

for very

;

and early spring.

The bivalve
at

occur annually in winter, and yet be selfew naturalists go out to collect marine animals

Jt niiiy, uevertlieless,

dom observed

first
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shells mostly

produce minute young, or

])rovided with vibrating cilia

and swim

larva-, whieli are

free for several days, as

well known to be the case with the oysters, clams, muscles, Teredo, &c.
But a few species, like the Totfenia gemma, (p. 359,) produce well devel-

is

oped young, furnished at birth Avith a well formed shell.
The comnuHi fixed Ascidians, both simple and comi)oun(l, nu)stly produce eggs that hatch into tadpole-shaped young, which swim about for
a short time by the undulatory motions of the tail, but finally become

by the head-end, and

lixed

losing, or rather absorbing, the tail-portion,

rapidly develop into the ordinary forms of the ascidians.

This proalthough ofteu very rapid, is a very interesting and complicated one
In Mohjuln Manhattensis there is, according to the observations of Dr.
Theodore A. Tellkampf, an alternation of generations. He states that
the minute yellow ova were discharged July 18, invested in a viscid
yellowish substance, which become attached to the exterior of manj^
specimens. In a few days the " viscid substance" had changed its ap.
cess,

pearauce and became contractile; the ova became larger, rouiul, and of
different sizes " after two or three days the largest protruded somewhat above the surface of the common envelope, and presented a circular
or oval aggregation, like that of the J\rammaria found a year ago;" on
the 11th day, the round ova had increased in size, with a central round
or oval orifice through which the motion of the ciliic of the branchial
meshes were visible. " The orifice had approached on the 1st of August
more or less to one apex; in some specimens, which were now oval, it
was terminal." In this stage he names it Mammaria Manhattemis,
regarding the Mammaria as a nurse ;'' within each of the Mammariw,at
the end opposite the branchial orifice, there was seen a mass of cells,
which ultimately developed into a tadpole-shaped larva, similar to that of
other ascidians. He observes that the Mammariw increase after the
discharge of the larva>, and that gemmation takes place within the
connnon envelo])e.* These observations, if correct, are very interesting
and important, but they need farther confirmation. The development
of the larv;e from the Mammaria' into MoJynla was not traced; neither
did he witness the actual discharge of the ova, which produced the
Mammariw, from the Molgula. They may possibly have no relation with
one another.
Several kinds of Ascidians, however, swim free in the water during
;

*•'

their entire

life.

Cabotti, (riate

The most common Ascidian of

XXXIII,

figs.

251, 255.)

this kind is the Salpa

This, like the other species,

exists under two different forms or, in other words, it is one of those animals having alternations of generations. The sexual individuals (fig.
255) are united together into long chains by processes (c) from the sides
;

*

Annals of the Lyceum of Natural History of

New York,

Vol. 10, p. 83, 1872.
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of the brauebial sac tliese chains are often a foot or even a foot and a
half long, and contain two rows of individuals, which are united together in such a w^ay that they stand obliquely to the axis of the chain,
;

the branchial openings being all on the upper side of the chain as it
lloats in the water, while the posterior openings are all on the lower side
of the chain, close to the edge. Each individual is connected both with
its mate on the right or left side, and to those immediately in front and

The succeeding individuals in the chain overside.
The chains do not appear to break up spontaneously ^
but when broken apart by accident the individuals are capable of living
separately for several days. The chains, when entire, swim about quite
rapidly by means of the streams of water passing out of all the cloacal
The individuals composing the chains, when
orifices in one direction.
They are transparent
full grown, are about three quarters of an inch long.
edges
of
mantle and the
with
the
the
rose,
often
and white, or pale
of theand
with
delicate
reticulations
blue,
Prussian
bright
nucleus
same blue over the surfiice of the mantle. Each of the individuals in
the chains is hermaphrodite, and each produces a single egg, which develops into an embryo before it is discharged, and finally when it grows
behind on the same
lap considerably.

an asexual individual, which is always solitary,
254) These are larger than those in the chains
and are quite different in form, but the color is the same. These when
mature produce, by a budding process in their interior, a series of minute individuals united together along a tube into a small chain, (s, iig.
The chain con254,) which may be seen coiled up around the nucleus.
first
formed beingindividuals
in
the
section
sections,
those
of
three
sists
largest and nearly equal in size ; those in the next much smaller while
new ones are just forming at the other end; as the chain grows longer,,
and the component individuals larger, it jirojects more and more, and
finally the end protrudes from an opening in the tunic, and the little
chain becomes detached and is discharged into the sea. These chains
consist of twenty to thirty pairs of individual zooids. This operation is
frequently repeated during the summer, and these chains of all sizes,
from those just liberated up to the full-grown ones, may be taken at the
same time. They appear to grow very rapidly. Thus by autumn these
8al2)(v became exceedingly abundant, at times completely filling the
water for miles in every direction, from the surface to the depth of several fathoms, and are so crowded that a bucket of water dipped up at
random will often contain several quarts of l^cdpcc. They were found in
wonderful abundance on September 8, off Gay Head and throughout
the outer part of Vineyard Sound, and on several other occasions were
nearly as abundant.
Two species of Append icularia and a species of DoUoJum were also
found in these waters by Mr. A. Agassiz, but we did not observe them..
These are also free-swimming Ascidians, related to Salpa, but very difto maturity produces

(Plate

XXXIII,

fig.

;

ferent in form.
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Among

the Echinoderins there are no species that swim at the surface
most of tlioiu produce ej^gs which hatch into very remarkal>k^ hirva*, entirely unlike their parents in form and structure, and

when

adult, but

these

swim

free in the water, often for a considerable period,

by means

of vibrating cilia.

The young

star-tish or sea-urchin

develops gradually within the body

of the larva, on the water-tubes, and as it grows larger it gradually absorbs the substance of the larva into its own body. The development of

and A. arenwola {A. herylby Mv. A. Agassiz, from the time previous to hatching from the eggs till they become young star-fishes, with
the essential characters of the adults. He has also described the yonng
the larvx of Astcridfi

vitlf/an's

{A. pallida Ag.)

imis Ag.) has been described

of the

common green

hachiensis) in the

sea-urchin (under the

same way.

The

name

of Toxopneiistes Dr'6-

Crlbrella saguinolcnta, (p. 407,) like

several other star-tishes, does not have free

swimming

larvii^,

but retains

and protects the eggs by holding them by means of the suckers around
the month, curving the body around them at the same time, hi this
position the eggs hatch and pass through a metamorphosis dift'erent
from that of Asterkis, though somewhat analogous to it. The development of this species was described by Professor M. Sars many years ago.
Some of the Ophiurans are viviparous, among them the Ampluplwlis
eJegans (p. 418) found in this region, but others have free-swimming
larva?, and pass through a metamorphosis similar to that of Asterias,
though the larvse are quite different. Some of the Holothurians are also
viviparous, while others have free-swimming larva?, but the young of
most of the species of this region are still nnknown.
The Acalephs all swim free in one stage or another of their existence.
Some of the Hydroids,like Serfularia and allied genera, are only free-swimmers while in the early embryonic stages, when they are covered bj' vibrating cilia but they soon become fixed and ever after remain attached
in one place.
Others, like the species of Ohclia, swim free in the embryonic state, and then develop into attached hydroids, which by budding may produce large branching colonies of similar hydroids, but
ultimately they produce another kind of buds, which are developed
within capsules or gonothecii?. These soon become elegant, little, circular, and disk-shaped jelly-fishes, which are then discharged and swim
free in the water
they soon grow larger, acquire more tentacles, and
5

;

ovaries or spermaries develop along the radiating tubes, the eggs are
formed, discharged, and fertilized, and each egg may develop into a
its turn may become attached and start a new
Thus among these animals we fi.nd an alternation of
generations, complicated by different modes of budding.
In the case of the large red jelly-fish, Cyanea arctiea, and the com-

ciliated

hydroid

mon

embryo, which in
colon}'.

whitish jelly-fish, Atirelia Jfavidula, (Plate

somewhat different.

XXXVI,

fig.

271,) the

produce immense numbers of minute eggs, which are discharged into the water and develop

history

is

These

jelly-fishes
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become attacbed by one

bydroids with long,
each of these after a time sends out stolon-like tubes
from the base, and from these tubes buds are developed, each of which
grows up into a scyphostoma,"' or hydroid-form, like the first one all
these eventually become much elongated, then circular constrictions begin
to form along the body, which grow deeper and deeper until they separate the bod}' into a series of concave segments, which are held together
by a pedicle in the middle of each, their borders at the same time becoming divided into eight lobes, or four bilobed ones in the mean time
the long tentacles around the upper end or original disk of the " scy))hostoma" gradually grow shorter and are finally entirely absorbed; then
the first or upper disk breaks oft", and finally all the rest, one after
another, until a mere stumj) is left at the base; after becoming detached
each of the disks swims about in the water, and gradually develops its
mouth, stomach, tentacles, and other organs, and, turning right side up
and rapidly growing larger, eventually becomes a large and complicated
jelly-fish, like its grandparents or great-grandparents that i)roduced
the egg from which the original "scyphostoma" was developed. The
stump of the hydroid produces another set of tentacles, even before the
separation of all the segments, and grows up again into the elongated
or " strdbila" form, and again undergoes the same process of transverse
In these cases
division, thus producing successive crops of jelly-fishes.
there are alternations of generations, accompanied both by budding and
The young of this species in the '^ephyra" stage were found
fissiparity.
April 17, and at several other times during .April, in abundance, by
Mr. Vinal ]^. Edwards. These were less than a quarter of an inch in
diameter, and must h?,ve become free oul}^ a short time before. On
April 30 he took young specimens from half an inch to about an inch
in diameter.
The young of various sizes, up to nearly three inches in
slender tentacles

like

;

'''

;

;

All these young specidiameter, were common at New Haven May 5.
mens were taken in the day-time.
In some jell} -fishes buds may even be produced upon the proboscis of

the adult jelly-fish, which develop directly into free jelly-fishes, like the
parent. This is the case with the Bysmorphosafulgurans, found in these
waters, and with Liszia grata, found farther north.
On the other hand there are many jelly-fishes that do not have a
hydroid state, nor bud, no^ pass through any marked metamorphosis.

This is the case with our Pleiirohrachia rhoilodacf >/!<(, Ithjia roseola, and
other Ctenophorai. In these the young, even before hatching, become
perfect little jelly-fishes, and swim round and round within the egg by
means of the miniature paddles or flappers along their sides. The young
are, nevertheless, very different from the adults in form and structure.
It will be apparent, from the preceding remarks, that a complete
list of free-swimming animals would necessarily include all the Acalephs of the region, but, as this would uselessly swell the list, only

INVERTEBRATE ANIMALS OF VINEYARD SOUND, ETC.

[449]

155

those tliatliave been actually taken at the suiface will be here iMcludcd.
Qnite a iniinber of the species were not observed by us, but have been
recorded by ^Ir. A. Agassiz, but in some cases he has given neither the

time uor date of capture.

A

Thna formosd^ has
it at Wood's
that the same species was very abuudant in

fine larj;e s[)ecinien of the beautiful jelly-fish,

been sent to

me by Mr.

He

Hole, April 30.
February, 1872.
Ca|)e Cod.

V. N. Edwards,

states

It has not

who captured

been previously recorded as found south of
differs from the description j^iven

The specimen received

by Mr. A. Agassiz, iu having* thirty-six tentacles instead of thirty-two.
Among the most common of the larger species in summer were Mnemio2)sis Liidijl, which occurred in abundance at nearly all hours of the
day and evening, and was very phosphorescent at night; Cyanea (irctica., which ocurred chietiy in the day-time, and was here seldom more
than a foot in diameter; Aurelia Jiavidnla, (Plate XXXVI, fig. 271,)
which was not unfrequently seen in the day-time; Baetylometraquinqaecirra, (Plate XXXVI, fig. 272,) Avhich was quite common both by night
and day in August and September; and ZygorJacti/la Groenlandica, (Plate
VII, fig. 275,) which was common in July, both in the day and
evening, but was seldom seen later in the season.
The two species last named, and also the Cyanea arctica, were frequently found to be accompanied by several small fishes, of different
sizes up to three inches long, which proved to be young "butter-fishes,'
Poronotus triacanthus. These fishes swim beneath the broad disk of
these jelly-fishes, surrounded on all sides by the numerous tentacles,
which probably serve as a protection from larger fishes that are their

XXX

enemies, for the tentacles of the jelly-fishes are capable of severely* sting-

As
fishes, evidently causing them great pain.
twelve of these fishes were often found nnder a single jelly-

ing the mouths of most

numy as ten or
and

one case twenty-three were found under a Cyanea about ten
They do not appear to suffer at all from contact with
the stinging-organs of tin; tentacles, and are, perhaps, i)rotected from them
by the thick coating of tenacious mucus which constantly covers the skin,
and gives them their common English name. Mr. A. Agassiz states*
that he constantly observed a " Clupeoid" fish under the Daetylometra
in this region, which had essentially the same habits, according to his
account, as the species observed by us, though, if a Clupeoid, it must
have been a very different fish.
He says, however, that the fishes observed by him were occasionally
devoured by the jelly-fish " It is strange that the fish should go there
for shelter, for every once in a while one of them pays the penalty by
being swallow<Hl, without this disturbing the others in the least they
iu their turn find food in the lol)es of the actinostome, and even cat the
I have
folds themselves, until their turn comes to be used as food.
seen in this way three fishes eaten during the course of as many days.
fish,

iu

inches in diameter.

:

;

*

12

V

Ciitalogne of North Auiericau Acalopluv, p. 49.
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The specimens measured about an inch in length." The fishes found
by us were from a quarter of an inch to three inches long, and we
never saw them swallowed, and never found them in the stomachs of
any among the several dozen jelly-fishes, of the different kinds that we
found accompanied by the fishes, although we found young squids and
other kinds of marine animals in a half-digested condition.

It is pos-

Mr. Agassiz was made on them when
kept in confinement, and that the fishes devoured were not in a perfectly
healthy and natural condition, so as to resist the stings of the nettling organs. But if his fish belonged to a family different from ours, the
difference may be peculiar to the respective fishes. Yet our observations afford only negative evidence, and it may be that this is one of
the peculiarities of this remarkable comijanionship though, if so, we
should suppose that the race of Poronotns would soon become extinct,
The
for we never observed the young under any other circumstances.
sible that the observation of

;

adult fishes of this species,
in the

pounds

Among
Cyanea,

when

in considerable

five or six inches long,

the mouth-folds and lobes of the ovaries, beneath the disk of

we very

often found large

numbers of

living specimens of a

delicate little jelly-fish, nearly globular in form, the
sis,

were often taken

numbers.

which we also frequently took

MargeUs GaroUnen-

in the towing-nets in the evening.

In the winter season the Mnemiopsh Leidyi
Island Sound, and I have also observed

is

often

abundant

in

Long

New York

harbor in February, in large numbers. At Wood's Hole Mr. V. N. Edwards found
the PlenrohracJiia rhododactyla, both young and nearly full-grown, very
abundant in February and March; at Watch Hill, April 13,1 found
both adult specimens and young ones not more than an eighth of an
inch in diameter. It probably occurs through the entire year, for we
frequently met with it in mid-summer in Vineyard Sound. Mr. S. I.
Smith also found it very abundant at Fire Island, on the south side of
Long Island, in September.
In July aiul August we obtained several large and perfect specimens
of the curious " Portuguese man-of-war," Physalia Arefhusa. This species
occurs as far west as Watch Hill, Ehode Island, where it was observed
by Professor D. C. Eaton. The boatmen at that place state that it is
it

in

The float of this species was generally deep,
and the hydroids beneath it were commonly
bright blue in the specimens observed by us. The float or air-bag is,
however, sometimes blue and sometimes rose-color.
According to Professor Agassiz, (Contributions, vol. IV, p. 335,) the
floating bag in windy weather always presents the same side to the
wind, and it is upon the windward side that the bunches of very long
locomotive hydroids of the lower surface are situated, and these at such
times are stretched out to an enormous length, and thus act a» anchors
The
to retard the motion by friction in passing through the water.
smaller locomotive hydroids, the feeding hydroids, and the reproductive

frequent there in summer.
rich crimson or purple,

hydroids, are on the lee side.
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capable of stiniiiiij;' the hands very severely if they be
with the liydroids attached to the lower surface of

broiif?ht into contact

tbe

floatiiij>: air-baj^;.

The I(hjia roseola, so abundant on the coast of New Enf>land north of
CapeCod, was only occasionally met with, and in small numbers, whih! the
is one of the most abundant species on the northern
England, was not seen at all. The Aurelia Jiavidula is
less comnum than north of Cape Co<l, but was found in al)uudance in
Buzzard's Bay, in May, by V. N. Edwards.
Many of the Polyps have free-swimming, ciliated embryos, but others,

Bolina (data, which
coast of

New

many of the sea-anemones, are viviparous, discharging the youngones through the mouth. These young are of dittereht sizes, and furnished with a small but variable number of tentacles, but in most
other respects they are similar to their parents. Mr. A. Agassiz has,
however, recently ascertained that the young of a species oIl Edwardsla
swims free in the water for a considerable period, or until it develops at
In this condition it has been described as a difleast sixteen tentacles.
ferent genus and species, {Arachnactk hrachioJata A. AG.)
Whether the
other species of this genus all have free-swimming young is still uncertain ; if so, these young must differ considerably among themselves, for
Echoardski farinacea V., of this coast, has but twelve tentacles when
adult, and E. elegans V. has but sixteen, while others have as many as
like

wheu full grown. Among the Protozoa there are
great numbers of free-swimming forms included among those commonly
known as Ciliated Infusoria, but those of our coast have been studied

forty-eight tenta'cles,

but

little.

The germs of sponges

also

swim

free

ifi

the water, by means

Species of Polycystiua would probably be found,
sought for, but we have not yet met with any of them.
of

cilia.

if

carefully

List of species tal'cn at the surface of the water on the southern coast of

New

Emjland.

no attempt has been made to enumerate the numerous
species of free Copepod Crustacea, which are very abundant, but have
not been carefully studied.
In this

list

ARTICULATA.
Crustacea.

Pinnotheres ostreum, males and young, (138.)
Cancer irroratus, in the zoea and megalops stages June, July, (138.)
Platyonichus ocellatus, young and adult; megalops; June, July, (138.)
Callinectes hastatus, young, (138.)
Many other species of Brachyura in the zoea and megalops stages.
Hipi)a tali)oida, young, 5 or G""" in length early in September, (339.)
Eupagurus, several species in the larval stages July to September.
Gebia aftinis, young, 4'"'" long early in September.
Homarus Americanus, larvje and young July, (31).").)
;

;

;

;

;

Crangon

vulgaris, larva'

and young

;

June and July.

158

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

[452]

Virbius zostericola, larvte and youug July to September.
Paltemonetes vulgaris, larvae and young July to September.
Larval forms and young of other species of Macroura.
;

;

Squilla empusa, larviie in different stages August, (439.)
Mysis Americana, young and adult; April, May, (390.)
Heteromysis formosa, young and adult.
Thysanopoda, sp. Vineyard Sound April 30, (V. N. Edwards.)
Cumacea, several species.
Lysianassinai, several species, young and adult,
;

;

Urothoe, sp.
Monoculodes, sp.

and young; summer and winter, (439.)
grown winter.
adult and young
summer and winter, (439.)

Calliopius Ipeviusculus, adult

Pontogeneia iuermis,

Gammarus
Moera

natator,

full

;

;

levis.

Ampelisca,

young.

sp.,

Ampliitlioi^ maculata, young.

A. longimana, young even 5 or G™"^ long.
Hyperia, species summer, (439.)
Phronima, sp. September 8, (439.)
Idotea irrorata, (439.)
;

;

I.

robusta, (439.)

I.

i^hosphorea.

Ericlisonia filiformis.

.

Epelys trilobus.
Tanais filum.

^

Sappliirina, sp.
September, (439.)
Eree Copepods of many genera and numerous species.
Argulus laticauda; August, (439.)
A. latus; July.
A. megalops September 8.
Caligus rapax September 8, (439.)
Balanus balanoides, larvfe April, May, June, (304.)
Lepas fascicularis June and July, in Vineyard Sound,
Limulus Polyphemus, young, (340.)
;

;

;

;

;

(382.)

Worms.
Pliyllodoce, sp., adult

July 3

;

;

evening.

young evening.
Eulalia, sp., young; September 3; evening.
Eulalia, sp., young; evening.
Eumidia, sp., young; September 8 evening.
Eteone, sp., young evening.
Autolytus coruutus, male, female, and asexual forms; July 29
Phyllodoce,

sp.,

;

;

;

gust 18; evening. Watch Hill April 13, asexual form, (440.)
Antol.ytus, sp., asexual individuals, (398.)
;

to

Au-

[453]
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youug September 3 evening.
yonng September 3; evening.
Khynchobolns Americanns, young Septembers; evening.
Gattiola, sp.,
Syllis

;

;

(?), sp.,

;

;

Nereis vireus, adult males April day-time, (440.)
N. limbata, adult males tilled with milt, September 3, evening; SepFemales, September 3, (few;) youug,
tember
at Fire Island, day.
;

;

."),

common, August, September, evening, (440.)
August, September; evening.
]^. pelagica, youug
;

September 3, 8; evening, (440.)
3, 11
Podarke obscura, adult; June L'G to xVugust evening, (440.)
Spio setosa, young evening.
evening.
Scolecoleiris viridis, young
Polydora ciliatum, young September 3 evening.
Nicolea simplex, young August, September evening.
Ampbitrite ornata, young evening.
Lepr.Ta rubra, young evening.
Polycirrus eximius, young August, September evening.
Spirorbis, sp., young evening.
Tomopteris, sp., young evening.
Sagitta elegans, adult July 1, September 8 day-time, (440.)
Sagitta, sp., adult and youug January 30 to May 5 day, (440.)
Xectonereis megalops; July

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

;

Balanoglossus aurautiacus larva^ iu the " tornaria " state, (351.)
Meckelia iugens specimens up to ten iuches long ; evening, (349.)
Pontouema marinum, adult February day-time.
Several other small ]^ematodes with the last.
Slender round worm, up to six inches long June 29, July 13 evening.
Youug of many other worms uudetermined.
;

;

;

;

;

;

;

MOLLUSCA,
Ceplialopods.

Omraastrephes illecebrosa, adult July, August, (441.)
Loligo Pealii June to September; young, July, August,
L. pallida, adult October, November, (441.)
;

;

;

Pteropods.

Clione papilionacea, adult April 13, April 30, (444.)
September 8 day-time, (443.)
Styliola vitrea, adult
;

;

;

Spirialis'CJouldii, adult

;

August; evening,

(443.)

Diacria trispinosa, (444.)
Cavolina tridentata, (444.)
LanicIIihranchs.

Teredo navalis, larvae May, June,
Mytilus edulis, larvre April, (;)08.)
;

(38G.)

;

Ostriva Yirginiana, larva?

Larvaj of

many

;

June, July,

(310.)

other species, undetermiiied.

(440.)

;
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Ascidians.

Salpa Cabotti, adults aud young August and September, (445.)
summer, (A. Agassiz,) (44G.)
Appendieularia, sp., (like A. furcata ;) summer, (A. Agassiz,) (440.)
Appendicularia, sp., (like A. longicauda ;) summer, (A. Agassiz.)
;

DolioUini, sp.

;

Larvse of fixed Ascidians, (445.)

RADIATA.
JEcMnoderms.
Strongylocentrotus Drobacliiensis, larv.ne,
Asterias arenicola, larvje evening, (447.)
A. vulgaris, larva?; evening, (447.)

(447.)

;

Acale23hs.

Mneraiopsis Leidyi

February, July to September

;

;

day-time, (449.)

Lesueuria hyboptera, adult September day-time.
Pleurobracbia rbododactyla, adult and young; January to May,
July to September; day-time and evening, (448.)
;

;

Idyia roseola, adult September; day-time, (451.)
August, September daytime.
arctiea, adult
;

Cyanea
" epbyra

May,

"

;

stages

;

A^^ril;

Young

;

young

up

of all sizes

in the

to four inches across

(449.)

August, September day-time, young May, (449.)
Dactylometra quinquecirra, adult and young; July to September;
day and evening, (449.)
Trachynema digitale, young; Wood's Hole, July 1; day-time.
Tiaropsis diademata; Wood's Hole; April 17, (V. N. Edwards.)
Oceania languida, medusie; June to September; day-time.
Eucheilota ventricularis, young medusae; evening.
E. duodecimalis, medusa; July.
Obelia, several species, medusiie evening chiefly, (447.)
Ehegmatodes tenuis, medusa? September evening.
Zygodactyla Grosnlandica, medusne June to September; day and
Aurelia flavidula

;

;

;

;

;

;

;

evening, (449.)

^quorea albida, medusa^ September evening.
Tima formosa, adult; February, 187L>; April 30,
;

;

Eutima

1873, (449.)

September; evening.
Lafoea calcarata, medusiB September; evening.
Nemopsis Bachei, medusa?; June to September; evening.
Bougainvillia superciliaris, meduste, April, May, June evening.
Margelis Carolinensis, medusse; August aud September, chiefly in the
limpida, medusa?

;

;

;

evening, (450.)

Dysmorphosa

fulgurans, medusae

Modeeria,

mednsfe.

sp.,

;

evening, (448.)

Turritopsis nutricula, meduste; July to September; evening.
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Stomotoca apicata, medusae.
Willia ornata,

yoiinj^" luodiiSiTD

last of

;

September.

Diimniea conica, iiiedu.sie July evening.
Gemmaria gemmosa, mediistB; evening.
Pennaria tiarella, inednsiic Angnst, Sei)tember.
Ectoi)lenia ochracea, niednstv September.
Nanomia cara, Augnst, September; evening,
riiysalia Aretliusa, Jnly to September; day, (450.)
Velella mntica, Augnst; day.
;

;

;

;

Polyps.

Edwardsia,

the

in

larv;e

sp.,

" Araclinactis " stage;

September;

evening, (ial.)

PROTOZOA.

Numerous kinds

of ciliated infusoria, (451.)

List of species taken at the surface in icinter, December to March.
Crustacea.

Crangon vulgaris, young.
Mysis Americana.
Anonyx, (?,) sp.
.

Calliopius laivinsculus, (439.)

Poutogeneia iuermis.

Gammarus

uatator.

Monoculodes,

sp.

Several species and genera of Copepods, very abundant.

Larvie of Balanus, December 21, January

7

and

8.

Annelids, &c.

Nereis virens, adult males.
Sagitta, sp., adult, abundant, (440.)

Pontouema mariuum,

adult.

Other Nematodes, undetermined.
AcalejjJis.

young and adult, abundant,
Mnemiopsis Leidyi, adult, abundant, (450.)
Cyanea arctica, young March.
Pleurobracliia rliododactyla,

(450.)

;

Tima formosa,

adult, (449.)

If. 10.

— ANIMALS

PARASITIC ON FISHES, ETC.

Large numbers of fishes were examined, both internally and externally,
and a large collection of such parasites was made. The in-

for parasites,
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ternal ])arasites were collected mainly

by Dr. Edward Palmer, and

[4^6]

will

be of great interest wlieu carefully studied and described. As yet, notliiug more than a casual examination of tbem bas been made. Tbese
internal parasites were found in nearly all kinds of fishes, chiefly in the
stomach and intestines, but also very frequently in the flesh, or among
the abdominal viscera, or in the air-bladder, or even in the eyes, &c.
The internal parasites M'cre mostly worms, but these belong to four very
distinct orders.

The " round-worms," Nematodes.'
These are related to the round- worms
1st.

so frequent in the intestines of

man and the hog. One
more species are found in the intestine and stomach of nearly every
kind of fish, and frequently, also, in the liver, peritoneum, eyes, and
various other organs. One species, two or three inches long, is very frequently found coiled uj) spirally in the flesh of the cod. Another large

children,

and

also to the notorious Trichina of

or

is frequently found in the flesh of the tom-cod, or frost-fish.
Although these are not dangerous to man, they are very disagreeable
when found in fish intended for food.
A species belonging to this group is very frequently found in the bodycavity of one of our species of Sagitta (see page 440).

species

The

2d.

flat-

worms

or " flukes," Trematodes.

less broad, depressed worms, which are provided with one, two, or more suckers, for adhering firmly to the membranes. They pass through very remarkable transformations, as do
most of the other parasitic worms. Species belonging to this, group are
common in the stomach, oesophagus, and intestine, and also encysted or
in follicles in the mouth, liver, peritoneum, and various other i)arts of

These are short, more or

the body.

The thorn-headed worms, Acanthocephala.

3d.

These have an elongated roundish body, with a proboscis at the an-

The proboscis and
body can be withdrawn and thrust out at pleasure.
Such worms are very common in the stomachs and intestines of fishes,
and are, perhaps, the worst parasites that toruient them. The young of

terior end, covered with hooks, or recurved spines.

front end of the

these

worms

also occur quite frequently, encysted in the liver, peri-

toneum, throat, mouth, and other organs.
4th. The " tape-worms," or Cestodes.
These are long flat worms, divided into many distinct segments, and
are very frequently found in the intestines of most fishes. There are
numerous species of them, ranging in size from less than an inch to

many

feet in length.

Although parasitic worms are found in nearly all kinds of fishes, they
are most frequent and in the greatest variety in the large and very voracious kinds, such as sharks, rays, the angler or goose-fish, salmon, blue
fish,

cod, haddock, &c.

]Nor are other marine animals free from these internal parasites.

Cer-
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have been found in Crustacea, others in niollusks, &c. MrA. Agassiz has briefly described, but not named, a remarkable worm
that he found very common in the jelly-fish, Mnemiopsis Lcidyi, and tlie
young of this or aditterent species was observed by me in the same AcaIt was pale purple, with
leph.
It appeared to be a species of Scolex.
I have previously mentioned a round
light yellowish orange stripes.
worm (Aficaris?) which frequently occurs in winter in one of our species
tain species

of

S(((/itta.

Most of the species

that, in the adult state, inhabit fishes, live while

young, or in the larval stages, in smaller fishes, or in other animals,
upon which the larger fishes feed, and from which they thusderive their
parasites.

Besides the parasitic worms there are also many internal parasites that
belong to the Protozoa.
The external parasites of fishes are also numerous. They are chiefly
Crustacea and leeches.

Among
parasitic.

fishes

the Crustacea there are a few species of Amphipods that are
One of these, Laphystius stKrionis, lives upon the gills of

and upon the surface of the body.

It

was found on the

gills

of

the "goose-fish," (Lophins,) in Vineyard Sound, and on the back of

skates at Eastport. It is remarkable in having large claws develo]>ed
on the third and fourth pairs of legs, those of the first and second being small. Its color is light red.
Certain Isopod Crustacea, belonging to the genus Livoneca (Plate Yl
fig. 29) and allied genera, live in the mouths and on the gills of fishes?
clinging firmly to the membrane of the roof of the mouth, or other

by means of their strong sharp claws. These are generally
unsymmetrical in form. The species of the genus Bojjyrus live on the
gills, under the carapax of shrimp and other Crustacea, producing large
tumors. A species is common on species of Hippolyte in the Bay of
Fundy and a species has been found in this region. The genus Ccpon
is allied to the last, and our species occurs under the carapax of the
parts,

:

"fiddler-crabs" in this region.

Among

the Entomostraca the number of parasitic species is still
most of these live on the external surface and gills of fishes,
though some of them occur also in the mouth. The species of Pandar?<,s- and allied genera adhere firmly to the skin, and are provided with a
greater, but

They are very common on

sharks, but occur also on other
VII, fig. 31) and Nof/agiis LntreilUi {F\iite
32) were both f mtid on " Atwood's shark," the " man-eater" of

proboscis.
fishes.

VII,

fig.

A

l(iV((oni{

t

e

this region, associated also with No[ja(/us fenax.
<;««"

The

species of ^^yoga-

are merely the males ot other genera, for no one has yet deter--

rained both males and females

ol

the various species.

The young of

one species, Caligns rapax, were found swimming free at the surface.
The species of Argulus and allied genera are less strictly parasitic, or
rather they adhere less closely, and apparently leave the fishes at pleas-
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and migrate from one to another. Three species belonging to this
group were taken at the surface with the towing-nets. The Lerneans
are remarkable creatures. The females are generally very curious in
form and very much larger than the more active and less abnormal males,
and they are very low in structure, the reproductive system being enormously developed at the expense of nearly all the other organs. They
live upon the exterior and gills of fishes, with the head deeply buried
in the flesh, and subsist by sucking the blood of their victims.
The
Lernwonema radiatum (Plate VII, fig. 30) is very common on the menhaden, and is also found on the alewives.
There are many kinds of parasitic leeches. One of the most remarkable is the Branchiohdella Ravenelii, (Plate XVIII, fig. 89.) This genus
is iieculiar in having broad, foliaceous, lobed or scolloped gills along
the sides of the body. The large species figured was found several times
on the large " sting-rays," several of them usually occurring together,
on a large spot which had become sore and much inflamed by their repeated bites. It is a very active species.
The Cystohranchus vividus is a much smaller and quite slender leech,
which has small, papilliform, whitish gills that alternately contract and
expand along the sides of the body, each surrounded by a semicircular
white spot. The colors are brownish or purplish, with three rows of
small white spots on the back. This species is frequent on the common
minnow, [Fundulus irisculentus^) in autumn and winter, and lives both
With the last, on the minnows, is
in brackish water and fresh water.
found another slender leech, destitute of gills this is the Ichthijobdella
FunduU. It has, like the last, four ocelli. The color is pale green with
darker green and brown specks, often with whitish transverse bands
someanteriorly, and a white ring behind the head, at the constriction
times there is a narrow jjale dorsal line.
A long, slender, sub-cylindrical leech, the PontohdeUa rajyaxY., (Plate
XVIII, tig. 91,) is quite common on the upper side of the " summerIt is a very active species, dark olive
flounder," [Chcenopsetta ocellaris.)
or brown in color, with a row of square or oblong whitish spots alongeach side the suckers are pale greenish white. The young are reddish
brown, without spots.
A species of Pontohdella was found adhering to Mi/sis Americana,
near New Haven, May 5, in three instances, but whether this be its normal habit is uncertain.
The Malacohdella ohesa V. (Plate XVIII, fig. 90) is a large, stout,
yellowish white leech, often two inches long, which is quite common in
the branchial cavity of the "long clam," (Mya arenaria.)
The Malacohdella mercenaria V. is another similar species, but smaller
and more slender, which lives in the same way in the " round clam"
lire

;

;

;

{Venns mercenaria.)
The Myzohdella hujuhris

a small leech, which lives on the '• edible
cx&h^^ {Callinectes hastatus,) adhering to the soft membranes between
is

the joints and at the base of the legs.
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List of external parasites ohserved on fishes

Southern

New

and

IC")

other marine animals of

Emjland.

In the following list I liave included all the determined species observed in these waters, whether living in the sounds, or in the out«'r
waters, or in the brackish waters of the estuaries, for most of these parasitic species are capable of living in as diverse conditions as do the animals which they infest, and most of the fishes pass from time to time into

each of the divisions named, though some, like the cod, are chiefly found
and even there only in winter.
The list is undoubtedly very incomplete for it is based chiefly on collections made during two seasons, and mainly in the summer months.
In addition to the true parasites I have, for greater convenience, included in the list some that merely live on or with other animals,
in the colder outer waters,

either for the

sake of shelter, or to feed ni)on their excretions, or to
Some of these would be properly classed as " commen-

share their food.
sals.*'

ARTICULATA.
Crustacea.

Pinnotheres ostreum,

(p. 307,) in

oysters.

P. maculatus, in Mjtilus ednlis.

Laphystius sturionis, on goose-fish and skate, (457.)
Hyperia, species, on jelly-fishes, (439.)
Nerocila munda, on file-fish.
Conilera concharum.
Livoneca ovalis, on blue-fish, (457.)
Cepon distortus, in branchial cavity of Gelasimus, (457.)
Ergasilus labraces, on striped-bass.
Argulus catostomi, on the sucker, (Catostomus.)
A. laticauda, (457.)
A. latus.
A. megalops.
A. alosai, on " ale wives."
Caligus curtus, on cod-fish.
C. rapax, on sting-ray, (Trygon hastata.)
Lei)eophtheirus, sp., on sting-ray.
Lepeophtheirus, sp., on flounder, (Chfenopsetta ocellaris.)
Echtlirogalus coleo[)tratus, on njackerel-shark, (Lamnai)unctata.)
E. denticulatus, on Atwood's shark, (Carcharodon Atwoodi.)
Pandarus Crauchii, (?) on dusky shark, (Platypodoa obscurus.)
Pandarus, sp., on Atwood's shark, (Carcharodon Atwoodi.)
XogagusLatreillii, on Atwood's shark, (457.)
N. tenax, on Atwood's shark, (457.)
Pandarus sinuatus, on the " dog-fish," (Mustelus canis.)
Cecrops Latreillii, on Othagoriscus mola.

—
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Anthosoma crassum, ou mackerel-shark.
Lernrea brancliialis, on cod-fish.
PeneUa phimosa, on Diodou pilosus and Ehombus, sp.
Anchorella iincinata, on cod-fish.

Leruaionema radiatum, on menhaden, (458.)
LeriuxH^nema, sp., on a species of Carangus.
Coronnhi diadem a, on whales.
Leeches.

Branchiobdella Ravenelii, on stingrays August, September, (458.)
Cystobranchus vividus, on minnows October to December 18, (458.)
Ichthyobdella Funduli, on minnows with last, (458.)
;

;

;

Ichthyobdella, sp., dredged off New London, April.
Pontobdella rapax, on flounders, (458.)

Malacobdella obesa, in long clams, (458.)
M. merceuaria, in round clams, (458.)
Myzobdella lugubris, on the edible crab,
Bdelloura Candida, on gills of Limulus.

(458.)

MOLLUSCA.
Gastropods.
Stylifer Stimpsonii,

on the green sea-urchin.

Eulima oleacea, on Thyone Briareus,
III.

(418.)

Fauna op the estuaries, harbors, ponds, and marshes.

The region about Vineyard Sound and Buzzard's Bay, like that of the
Xew England and the coast farther south, is
characterized by large numbers of ponds, lagoons, and estuaries, having
a more or less interrujited coDimunication with the sea. These are
usually quite shallow, though often of great extent. The bottom is
generally muddy, with occasional patches of sand, but at the surface
usually consists largely of decaying vegetable and animal debris mixed
entire southern coast of

with mild.

The "eel-grass" [Zostera marina) groves in the shallower waters in
great quantities, sometimes in small scattered patches, at other times

Some of these ponds and estuaries receive conthough variable, quantities of fresh water from streams flowing into them, while others receive but little, except the surface drainage of the land immediately around them but in most of them the
fresh water is in sufficient quantities to give a " brackish" character to
the waters. Owing to the narrow and often shallow channels by which
the ponds communicate with the open waters, the tide is usually irregular, and its rise and fall often much less than outside, so that the waters have little tidal motion.
The shallowness of the water and the abuucovering large areas.
siderable,

;
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(laut eel-grass also impede the motion caused by the wind, so that these
bodies of water are eomi)aratively quiet under ordintiry eircumstauces.

The same causes allow the water

to become highly heated during the
heat and quietness of the waters are
unfavorable for the rapid absorbtiou of oxygen from the air, while by

summer.

It is evident that the

the rapid decay of the dead materials of the bottom large quantities of
carbonic acid and other gases must be evolved, which would in some
cases soon render the water fatal to all animal lifi;, were it not lor the
presence of the eel-grass, UIca, and other plants that tlourish in such
waters, which, while absorbing the excess of carbonic acid, also help
to give the re(piisite anu)unt of oxygen to the water. During storms

the

mud

of the bottom

is

<]uickly disturbed, causing the escape of nox-

ious gases, and rendering the water turbid, while the eel-grass
uj) in

is

torn

large quantities, thus adding to the decaying materials of the bot-

tom and shores. Moreover, in case of rain-storms or spring- freshets, the
suddeu addition of large volumes of fresh water often causes great
changes iu the density and character of the water, sufficient to kill species not adapted to such varying and peculiar conditions.
We accordingly lind that although animal life is usually very abundant, the number of species that habitually live and prosper iu these impure and decidedly brackish waters is comparatively small. But such,
as do occur are usually found iu great quantities, and are remarkable
for their hardiness and ability to live under widely varying conditions.
Many of them are strictly southern species, which do not extend much
farther north but there are some, like the long clam, muscle, &c., which
extend even to the Arctic Ocean and the coasts of Europe.
Many of the estuaries and harbors, and some of the ponds, have a
much freer communication with the sea, and then the water is less
brackish and generally less impure in other respects, and the number
of species of animals becomes much greater. In other cases the water
is so little brackish that the fauna is nearly identical with that of the
outer bays. A few of these species are almost restricted to the brackish waters, but by far the greater number are able to live in pure seawater, and are accordingly also found in the bays and soumls. There
are various degrees of preference shown by the difierent species; some
are very abundant iu the brackish waters and very seldom found outside; some evidently prefer the estuaries but are also abundant in the
sounds; some flourish equally well iu both situations; many are common in the estuaries but much more abundant iu the i)ure waters of the
sounds and a large number which are occasionally found in the brackish
waters, especially where but little freshened, have their proper homes iu
;

;

the pure waters outside.
Most of our food-tishes frequent the ponds and estuaries, either for

the sake of food or for the purpose of spawning, and many spend the
earlier part of their lives entirely in such waters.
It is ai)i)arent, therefore, that among the few species of invertebrate animals living in the
brackish waters, there are some that are of great importance as food for

—
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fishes.

It is true that

many

[4G2]

of the hirger fishes frequent the estuaries

upon smaller ones, some of which are extremely abundant in
these waters. But the small fishes, like minnows, as well as the young
of the larger ones, feed chiefly upon the small Crustacea, worms, and
to prey

they inhabit. Therefore the entire
value of the estuaries as feeding-grounds for the larger fishes depends
directly upon those species of Crustacea, &c., that naturally live in
brackish water.
In discussing the fauna of the estuaries I have found it most convenshells that live in the waters that

ient to group the species under the following divisions

1. Those of sandy
Those of muddy shores and bottoms. 3. Those
4. Those inhabiting the eel-grass.
5. Those
inhabiting oyster-beds.

shores and bottoms.

:

2.

attached to rocks, piles of wharves, floating timber, buoys, &c.
The lists could be greatly extended by including all the species to be
found near the mouths of estuaries, or in those harbors and ponds that
are scarcely brackish, for in these localities the fauna is nearly identical with that of the bays and sounds, and the lists already given on
previous pages will also apply very well to such places.
As a general rule only those species that are abundant, or at least
frequent, iu waters distinctly brackish, have been included in the lists.
Ill, 1.

Animals inhabiting the sandy shores and bottoms of
BRACKISH WATERS.

Sandy shores and bottoms are generallj^ less common and less extenmuddy ones, and occur chiefly toward the mouths of estuaries,
or on the more exposed borders of the larger ponds and harbors, where
sive than

the wave-action is greatest.
When such bottoms are covered with eel-grass, as often happens, the
animals are quite numerous, but when destitute of vegetation the speBut
cies of animals are but few, and mostly of the kinds that burrow.

when

there

is

a mixture of

mud

with the sand the variety

is

much

greater.

Near high-water mark, colonies of the " sand-fiddler," Gelasimus pttIn the
often occur, as on the sandy beaches outside.
same situations the beach-fleas, Talorchestia longleornis and T. megalopMlialma (p. 336,) also occur, burrowing in the sand while the Orchestia atjilis Smith is abundant under the vegetable debris at high-water

{jilator, (p. 330,)

;

mark.
Several species of salt-water insects also occur, burrowing iu tlie
sandy beaches at and below high-water mark. Among these are several beetles, which live in such situations, both iu the larval and adult
conditions. The Bledius cordatus is one of the most abundant of these.
a small, dark-colored, " rover-beetle," with very short elytra.
small, perpendicular holes in the sand near high-water mark,
larger spethrowing up a little mound of sand around the burrows.

This
It

is

makes

A

down, at about half-tide mark
and makes similar burrows, but they are larger and deeper. This spe-

cies, Bledius pallipennis, occurs lower
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brown in color. TIic liirxa oi" a lly belonging to tbe Musand growing to the length of three-quarters of an iindi, occurs
beneath the sand at low-water mark, and was also dredged oll-shoro iu
three or four fathoms of water.
In the shallow waters and on the flats the connnon shrini]), Craiujon
viihjaris, ([). ooO, Plate III, tig. 10,) is always to be found in abundance
where the water is not too much freshened by the rivers. The prawn,
FaUvmoiu'tcs ruh/dris, (p. .'530, Plate II, fig. 9,) is also frecjueiiton the sandy
bottoms, though more abundant among the eel-grass, and this species
extends far ui) the estuaries into the mouths of rivers, where the water
is but little salt.
The nuxst abuudaut Annelids are Nereis riren/i, (Plate XI, figs. -t7-50,)
y. limhafa, (Plate XI, fig. 51,) lihynchoholus dlbranchiatus, (Plate X, figs
43, 41,) R. Americcnivs, (Plate X, figs. 45, 40,) and Scolecolejns viyidls V.,
(p. 345,) all of which burrow in the sand at low-water mark in the same
cies is yi'Uowish
cida',

way

as on the shores of the sounds.

Under vegetable

and stones, at liigh-water mark, the Raloand ClitelUo irroratns (p. 324) occur in abunThe Lumhricnhis tenuis burrows among the roots of grass at
debris

drillus littoraUs (p. 324)

dance.

high-water mark.

The most abundant Gastropod shells are llyanassa ohsoleta, (Plate
XXI, fig. 13,) Tritia trivittata, (Plate XXI, fig. 112,) Bittium nif/nm,
(Plate XXIV, fig. 154,) Astijris Junata, (Plate XXI, fig. 110,) which occur
on the

and on the bottom iu shallow water, but all are more comeel-grass.
The Melampvs hidentatus (Plate XXV, figs. 169,
very abundant among the grass and weeds at and just above

flats

mon among
lC9a)

is

high-water mark. It contributes largely to the food of the minnows
and other small fishes, as well as to that of many aquatic birds. The
Crepidula convcxa (Plate XXIII, fig. 128) is frequent on the dead shells
occupied by the small hermit-crab, Uiqmgurus longicarjms', (p. 313,)
which is abundant, running over the bottom in shallow water.
The most abundant bivalves are the long clam, Mya arenaria, (Plate
fig. 179,) and Macomafnsca, (Plate XXX, fig. 222.)
These both
occur burrowing in the sand between tides, and both occur far up the
estuaries, where the water is very brackish, but they are most abundant where there is a mixture of sand and mud. In the estuaries the
long clam is extremely abundant all along the coast from Xew Jersey

XXVI,

to the Arctic Ocean, as well as on all the northern coasts of
It also occurs south of

Cape

Ilatteras, as at Beaufort,

Europe
North Carolina,

North of Xew York it is very exNorth of Cape Cod it is the common "clam " of the fishermen and north of Boston it almost entirely
displaces, in the markets, the "round-clam,'' or " quahog," Venus mercenaria, which is the common clam at New York and farther south.
Along the southern coast of New England both species are abuiulant,
and both are sold in large quantities in the markets. South of New
but in greatly diminished numbers.

tensively used as an article of food.
;

J

1

REPOKT OF COMMISSIONER OF FISH AND FISHERIES.

170

[464

York the long clam is but little sought as au article of food, except for local

On the coast of New Jersey it is often called the " mauinose clam,"
use.
from the Indian name (frequently corrupted to " nanny-nose.") It is
also sometimes called the "soft-shelled clam," in distinction from the
" quahog," which is called " hard-shelled." The "long clams" of certain
localities ou Long Island Sound, as, for instance, those from Guilford,
Connecticut, are of very excellent quality, and are very highly esteemed.
The Guilford clams are assorted into regular sizes, and are bought from
the fishermen on the spot by the hundred. Those of large size bring
about $3 per hundred these are retailed in the market at New Haven
Smaller sizes bring 48 cents and 3G cents per
for 60 cents per dozen.
dozen. During unusually low tides in winter clams of extraordinary size
are obtained at Guilford, below the zone ordinarily uucov^ered by the
tide; these often weigh a pound or more, and sell for about $1.25 per
dozen occasionally the weight is as much as a pound and a half, and the
shells become six or eight inches in length.
The ordinary long clams of small and moderate sizes bring 95 cents,
$1.25, and $2 per bushel at wholesale these retail in our markets at
50 cents to 75 cents per i^eck, the smallest sizes being cheapest, while
the reverse is the case with the round clams.
In New Haven the long clams are chiefly sold in winter, being "out
of season" in summer, when the round clams supply the markets. But
in New York the long clams are sold during the whole year.
Large quantities of these clams are also collected on the northern
coasts of New England and put up for bait, to be used in the cod-fishery
at the banks of Newfoundland.
The total amount collected and used annually is probably not less
;

;

;

than 1,000,000 bushels.
List of species inhabiting sandy shores and bottoms of estuaries.

ARTIOULATA.
Insects.

Page.

463
466
335

Larvse of fiy, (Muscidai)

Ephydra,

sp., larvie

Cicindela, larvte.

-

Page.

I

j

Bledius cordatus
B. pallipennis
Heterocera undatus

Bembidium constrictum

Phaleria testacea

B. contractum

Anurida maritima

Phy tosus littoralis

462
462
335
331

335
Crustacea.
Page.

Gelasimus pugilator
Cancer irroratus
Carcinus granulatus

462

Palaiuionetes vulgaris

312
312
463
463

Crangon vulgaris

463

Eupagurus longicarpus

....

T. megalophthalma

462
462
462

Epelys trilobus
Limulus Polyphemus

370
340

Orchestia agilis
Talorchestia longicornis

..
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Amielkls.
Page.

Pago.

Nereis virens

4G3

Clj-iuenella toniiiata.

limbiita

4G3
4G3

Cistciiides Gouldii

E. tlibrancliiatus

4G3

Lumbriculus tenuis.

Spio robustus

345
403

Clitellio irroratus

IsT.

Ekyncbobolus Americainis

Scolecolepis

.

viriilis

..

343

.

.

323
321
4G3

Haloclrillus littoralis.

.

Sabellaria vulgaris

4G3
4G3

345

S. tenuis

Nemcrteans.
Page.

Page.

349

MecUelia inuens

I

'

350

Meckelia rosea

MOLLUSCA.
Gastropods.
Pago.

Ilyauassa obsoleta

4G3
4G3
371
4G3

Tritia trivittata

Eupleura caudata
Astyris lunata

Page.

Odostomia tritida
Bittium nigrum
Crepidula eonvexa

307
4G3

Melampus bidentatus

4G3

463

LamelUhranclis.
Page.

Page.

Myaarenaria

4G3

Ltevicardiuni Mortoni ....

Maeoma fusca

4G3
358

Solenomya velum

My tilus edulis

358
360
307

359
4G3

Modiola plieatula
Pecten irradians

307
361

Angulus tener
Tottenia

Venus

III.

gemma

luercenaria

2.— Animals inhabiting the muddy shores and botto3is of
BRACKISH WATERS.

The bottoms

of the sheltered estuaries, ponds,

and harbors, are almost

invariably muddy, throughout the greater part of their extent, from low-

water mark to their greatest depths, or, in other words, wherever the
waves do not act with considerable force. The shores between tides are
also muddy in the more protected localities, where the waves do not
have sufficient power to remove the fine sediments. The upper and nar-

rower parts of nearly

all

the estuaries in this region are, on this account,

muddy, for the rapidity of the tide is seldom sufficient
move the fine sediments brought down by the streams.

A large part of the muddy bottoms is generally covered
extensive patches of eel-grass.

13 V

to entirely re-

in

summer by

Over other portions large beds of

oys-
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always planted, thus

greatlj'
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modifying the natural conditions
number of species not prop-

of such localities and introducing a large
erly belonging to the true

muddy

bottoms.

The shores of the muddy estuaries and ponds, or lagoons, are usually
low, flat, and bordered by more or less extensive salt-marshes, with the
surface generally Just above high- water mark of ordinary tides, but liable to inundation by unusually high tides. These marshes are always
traversed by winding and sluggish tidal streams of brackish water and
by smaller ditches, and the surface is often diversified hj small pools or
ponds of impure brackish water, in which there is generally a deep deposit of soft, slimy mud and decaying organic matter, which often becomes putrid, and exhales fetid gases. All such waters, whether in the
ditches or pools, and however filthy they may be, are inhabited by certain kinds of invertebrate animals, and they are also frequented by multitudes of minnows and other small fishes, which undoubtedly find
abundant food in such places.
In these brackish pools and ditches we find certain beetles, both in the
adult and larval stages. Among these the most conspicuous is Hydrophllns quadristriatus Horn., a large, black species, which appears to be
common. The larva of the salt-marsh musquito {Culex, sp.,) also lives in
such situations, and the adults in August, September, and October, so
swarm in these marshes as to render it extremely unpleasant to go on
or near them. The larva; of an Epliydra also occurs, and many other
insects will doubtless be found in these places when carefully sought for.
One Amphipod, the Gammarus mucronatus, commonly lives in the most
brackish pools and among the grass on the marshes. The prawn, Ptr/ffmonetes vulgaris, (Plate II, fig. 9,) is also very abundant in these pools
and ditches, even where the water is but little salt, and also occurs in
immense numbers on the muddy bottoms and among the eel-grass of the
estuaries. In the pools there are also myriads of small Entomostraca
of many kinds, upon which the prawn and other species feed, while the
Entomostraca find an abundance of ciliated Infusoria and other microscopic animals for food.

We

find several species of crabs burrowing in muddy banks along the
shores of the estuaries, as well as along banks of the streams and ditches
in the salt-marshes. The most abundant of these is the marsh fiddler-

crab, Gelasimus pugnax.,

which

is

often so

abundant that the banks are

completely honey-combed and undermined by them. These holes are of
various sizes up to about three-quarters of an inch in diameter, and descend more or less perpendicularly, often to the depth of two feet or

more.

Occasionally in

summer

these crabs will leave their holes

and

which at such times seem to be
perfectly alive with them, but when disturbed they will scamper away
in every direction and speedily retreat to their holes, but occasionally,
at least, they do not find their own, for sometimes the rightful owner
scatter over the surface of the marshes,

will be seen forcibly ejecting several intruders.

It is probable that at
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such times of general retreat each oue gets into the first hole that ho
can find. Associated with this "fiddler" anotlier related crab, the Sesarma reticulata^ is occasionally found in considerable numbers. This
is a stout-looking, reddish brown crab, with a squarish carapax
its large
claws are stout and nearly equal in both sexes, instead of being very
unequal, as in the male "fiddlers.'' It lives in holes like the "fiddlers,"
but its holes are usually much larger, often an inch or an inch and a half
in diameter.
It is much less active than the "fiddlers," but can pinch
very powerfully with its large claws, which are always promptly used
when an opportunity occurs.
The Carcinus fjramilatm (p. 312) of large size may often be found concealed in the cavities under the banks undermined by the two preceding
species, along the ditches and streams in the salt-marshes.
On the
marshes farther up the estuaries, and along the mouths of rivers and
brooks, and extending up even to places where the water is quite fresh,
another and much larger species of "fiddler-crab" occurs, often in abundance; this is the Gclasimus minax. It can be easily distinguished by
its much larger size and by having a patch of red at the joints of the
legs.
Its habits have been carefully studied by ]Mr. T. M. Prudden of
New Ilaveu, but his interesting account of them has not yet been pubHe has also investigated its anatomy. According to Mr. Prudlished.
den this species, like G. pugllator^ (see p. 336,) is a vegetarian. He often
saw it engaged in scraping up and eating a minute green algoid plant,
which covers the surface of the mud. The male uses its small claw exclusively in obtaining its food and conveying it to the mouth. The
female uses either of her small ones indifferently. In enlarging its burrows Mr. Prudden observed that these crabs scraped off the mud from
the inside of the burrow by means of the claws of the ambulatory legs,
and having formed the mud into a pellet, pushed it up out of the hole
by means of the elbow-like joint at the base of the great claw, when
He also ascertained that this crab often constructs
this is folded down.
a regular oven-like arch of mud over the mouth of its burrow. This
arch-way is horizontal, and large and long enough to contain the crab,
who quietly sits in this curious door-way on the lookout for his enemies
;

of

all

kinds.

This species can live out of water and without food for many days.
It can also live in perfectly fresh water.
One large male was kept in
my laboratory in a glass jar containing nothing but a little siliceous sand,
moistened with pure fresh water, for over six months. During this
whole period he seemed to be constantly in motion, walking round and
round the jar and trying to climb out. He was never observed to rest
or appear tired, and after months of confinement and starvation was
just as pugnacious as ever.

Although some of the colonies of

this species live nearly or quite

to fresh water, others are found farther

water

is

down on

quite brackish, and thus there

is

up

the marshes, Mhere the

a middle ground where this
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and G. pugnax occur

together.
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This was found by Mr. Prudden to be

the case, both on the marshes bordering West Elver and on those of
Mill Eiver near New Haven. They are abundant along both these
streams.

The holes made by this species are much larger than those of
Some of them are an inch and a half to two inches in

G. pwjnax.

diameter.

The "blue crab"

or

common

edible crab, Callinectes hastatus,

(p. 3G7,)

frequents the bractish streams and estuaries, where it is often taken in
large quantities for the markets. These are usually brought to market
early in May, but the "soft- shelled" ones, which are more highly es-

teemed, are taken later. These soft-shelled individuals are merely those
that have recently shed their old shells, while the new shell has not had
time to hai-den. The period of shedding seems to be irregular and longcontinued, for soft-shelled crabs are taken nearly all summer. The young
and half-grown specimens of this crab may often be found in considerable numbers hiding in the holes and hollows beneath the banks during
the flood-tide. When disturbed, they swim away quietly into deeper
water. These small crabs are devoured by many of the larger fishes.
During flood-tide the large crabs swim up the streams like many fishes,
and retreat again with the ebb. They feed largely on fishes, and often
do much damage by eating fishes caught in set-nets, frequently makinglarge holes in the nets at the same time.
The "mud-crabs," Fanopeus Sayi (p. 312) and P. depressus, (Plate I,
P.
fig. 3,) are very common in all the muddy estuaries and harbors.
EarrisH also occurs in similar places it is far less common, and apparently usually lives higher up toward high-water mark, under stones, &c.,
but it has been found on the salt-marshes at the mouth of Charles Eiver,
according to Dr. A. A. Gould.
The Orchestia imlustris Smith, is found on the salt-marshes, where it
occurs under drift-wood, vegetable debris, &c., extending its range
nearly or quite up to fresh water, and at times living in i)laces that are
almost dry, above high- water mark.
The Squilla enqnisa (p. 309) burrows in muddy shores and bottoms at
;

or below low-water mark.

The Gehia

affinis (p. 368,

Plate

II, fig. 7) also lives in similar

deep burrows, as described on a previous page.
The " horseshoe-crab," Linmlus Polijphemus

mon

inhabitant of

muddy

places in

(p. 340,) is also

bottoms, in estuaries, where

it

grows

a comto great

size.

The most common Annelids are partly the same as those given
The Nereis virens is generally very abunfor the sandy shores.
dant; the two species of RhyncJiohohis arec9mmon; and also Lumhri-

above

conereis opalina, (Plate XIII, figs. 09, 70;) Cirratulus (jrandis, (Plate

XV,

figs. 80, 81 ;) rolycirrus eximius, (p. 320, Plate XVI, fig. 85 ;) ChwtohrancJtnssmHjnineus, (p. 320;) and several other less conspicuous species.
Among the Gastropods by far the most abundant species is the llya-
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nassa ohsolcta,

(p. 354,

and miuldy bottoms

Plate

XXI,

fig-.

175

feTC.

113,) wbicli creeps over the flats

sometimes almost covering
the entire surface. When left by the tide, on the flats, especially in cold
weather, they will creep into the small pools and depressions of the surface, where they often huddle together in great crowds, sometimes forming many layers, one above another. This is probably the most abundant
iu countless nuiltitiules.

of any considerable size, on the coast of the United States. It
occurs abundantly from tlie Gulf of Mexico to Massachusetts Bay. It is
essentially a scavenger, and owing to its vast numbers its services in
shell,

that line must be of great value.

the water

is

It occurs far

up the

estuaries,

where

decidedly brackish, but flourishes equally well on the outer

shores.

The LittorittcUa minuta (Plate XXIY, fig. 140) also occurs in vast
numbers on the mud-flats, and in the pools and ditches of the saltmarshes, but it is a small and inconspicuous species. It is, however, not
overlooked by the small fishes and various aquatic birds, for they feed
largely upon it.
ThaMelampus hidentatiis (Plate XXV, figs. 169, IGda) is also extremely
abundant on the muddy salt-marshes, creeping over the general surface,
or in the shallow pools and ditches, and among the grass, creeping up
the stalks. In shallow water, where not too brackish, the Bulla solitaria
(Plate

XXY,

creeping over
the flounders.

fig.

soft,

IGl)

is

muddy

sometimes found in considerable numbers,
bottoms.

It is a favorite article of food with*

Among the Lamellibranchs, one of the most common species is the
Modiola pUcatuIa, (Plate XXXI, fig. 258,) which occurs everywhere on
the muddy banks at and above high- water mark, and also over the saltmarshes, along the borders of ditches and streams, and wherever there
moisture, partially imbedding its shell in the mud or among
the roots of grass, and anchoring itself by means of a stout byssus.
The long clam, Mya arenaria^ (p. 4G3) and the Macoma fusca, (Plate
XXX, fig. 222) are almost everywhere abundant on the shores between

is sufiicient

tides.
(p. 359, Plate XXVI, fig. 184,)
muddy bottoms in shallow water, often in great abundance,
especially where the mud is somewhat firm, or where there is an admixture of sand, and the water is not very much freshened. This clam is usually

The " round clani," Venus merccnaria,

occurs on the

taken in such places b^^ means of long-handled tongs, and sometimes
with the dredge. It is especiallyabundant in the estuaries and harbors
opening into Long Island Sound. The quantity of this clam taken
annually for food is enormous, but it is impossible, at present, to get reliable statistics, either for this or the long clam, for they are mostly taken
and sold, a few bushels at a time, by individual fishermen, and the
traflQc "is diftused along the whole coast, from Florida to Boston
but
it is probable that more than 1,500,000 bushels are annually consumed.
;
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In the JSTew Haven markets the round clams retail at $2 to $3 per bushel
for the small ones, and $1 to 82 per bushel for the large ones.

The common muscle, Mytilus
also extremely

edulis, (p. 307,

Plate

XXXT,

fig.

234,) is

abundant on the muddy bottoms, forming immense beds

many

places. It is taken in vast quantities for fertilizing the land,
seldom used as food on our coast, although it is used extensively
in some parts of Europe.
The muddy'bottoms of the estuaries, ponds, and harbors, especially
when composed largely of organic matter in a living state, afford the
best localities for " planting" oysters, and they are extensively utilized
The oysters thus planted are mostly brought from
for this purpose.
farther south, but young " natives" are also transplanted on a large
in

but

is

scale in

some

localities.

however, very certain that the oysters did not originally grow
on muddy bottoms, for the young cannot maintain themselves during
early life unless attached to some solid substance.
Therefore, where large oyster-beds have been planted, the bottom
should no longer be classed as "muddy," but rather as a " shelly bottom," for a large number of animals, in addition to those of true muddy
bottoms, live among or attached to the oysters.
Along the peaty and clayey banks, especially where undermined by
the waves, even nearly uj) to high-water mark, the Fetrtcola plioladiformis (p. 372, Plate XXVI, fig. 109,) and FlwJas fnmcata, (Plate XXVII,
fig. 200,) are often found in their deep burrows in considerable numbers.
It

is,

The Tagelns glhha (Plate XXVI, fig. 181, and Plate XXX, fig. 217,)
burrows at and below low- water mark on the muddy and argillaceous
shores of the estuaries, as well as on the shores of the bays. On muddy
bottoms, toward the outer parts of the estuaries and harbors, the
Mulinia lateralis (Plate XXVI, fig. 181, b) often occurs in great abundance. And in similar places, even where the bottom consists largely of
decaying vegetable matter, the Tellina tenia (Plate XXX, fig. 225) and

Solenomya velum (Plate XXIX, fig. 210) are sometimes found in considerable numbers. The CalUsta conrexa (Plate XXX, fig. 219) also occurs
in similar places.

The Ascidians, Bryozoa, and Eadiata are almost
the

muddy

eel-grass or oyster-beds afford
will

entirely

wanting on

shores and bottoms of estuaries, unless in localities where

them

suitable stations

;

but such

localities

be discussed farther on.

List of species inJiahiiing the

muddy

shores

and loitoms ofhraclcish

icaters.

ARTICULATA.
Insects.

Page.

Page.

Cicindela marginata

335

Culex, sp

Hydrophilus quadristriatus

466

Ephydra, sp

,

466
466

.
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Crustacea.
Page.

Page.

1

puguax

Gelasiinus

G. minax

Orcbestia agilis
O. palustris
Gam m arus mucrouatus

407
j

Sesanna

407

reticulata

raiiopcus Sayi

408, Melita niticla

P. (lepressus

408

]*.

Arapelisca, sp

408; Aiupbitboe valida

Ilarrisii

Calliuectes bastatus

Carcinus granulatus.

.

.

Libinia caiialiciilata

Eupagmns

.

longicarpus.

Gebia alttnis
Crangon yulgaiis
raUi'inoiietes vulgaris.

Mysis stenolepis

.

,

Sqnilla eiupusa

408

A. couipta

407;
308'

Coropbium cylindricum.
Si)lueroma quadriclentata

313
408

Epelys trilobus

339
400

Jiera copiosa

370
408

Limnoria lignorum
Limulus Poiypberaus.

314
408
400
314
431
315
370
370
315
310
370
370
315

Idotea irrorata
E. raontosus

.

.

370
408

Annelids.
Page.

Page.

341

Xepbtbys ingens
Podarke obscura

431
319

E. dibraucbiatus
Cirratalus grandis

Eteoue, sp

349
408

Notomastus Gliformis

319

Poly cirrus eximius. ...
Cbtetobrancbus sanguineus

^Nereis virens

jMarpbysa Leidyi
Lumbriconereis opaliua
Rbyucbobolus Americauus.

Cisteuides Gouldii

408
343

.

408
342
323
408
408

Nemerteans.
Page.

Page.

Nemertes

socialis

324

Cosmocepbala ocbracea.

|

325

Nematodes.
Page.

Page.
I

Pontonema inarinum

325

j

P. vacillatuin

320

.

MOLLUSCA.
Gastro])ods.
Pace,

Page.

i

llyanassa obsoleta

408

Littorina irrorata

Nassa vibex
Eupleura caudata

371
371
300

Littorinella

Urosalpinx cinerea ........
Astyris luuata
Littorina rudis

300
305
305

L. palliata

305

Bittiura

nigrum

minuta
Cre-pidula convexa

.

.

C. fornicata
C. uug'uiformis

Bulla solitaria

Melampus bideutatus

372
409
355
355
355
409
409

EEPOKT OF COMMISSIONER OF FISH AND FISHERIES

178

•

[472]

Lamellihranchs.
Page.

Pholas trimcata
P. costata

Mya

arenaria

Macoma

fiisca

Tellina tenta

Angulustener
Tagelus gibba
Petricola iiboladiforinis

Yenus mercenaria
III.

couvexa

470
433
469

Muliuia lateralis

460

I^ucula proxiina

470
358
470
470
469

Argiua pexata
Modiola plieatula
M. bamatus

Callista

470
470
470
432

Solenomya velum
. .

•.

Mytiiiis ediilis

Ostrfea Virginiana

<

309
4G9
374
470
310

3.— Animals inhabiting oyster-beds in brackish waters.

Althougb tbe oyster-beds are generally planted on bottoms tbat were
muddy, when covered wholly or partially with living oysters or
with dead oyster- shells, such bottoms may properly be regarded as "shelly
bottoms" analogous to the natural shelly bottoms of the outer waters.
The shells of the oysters afford suitable attachment for various shells,
bryozoa, ascidians, hydroids, sponges, &c., which could not otherwise
maintain their existence on muddy bottoms, while other kinds of anioriginally

mals, such as crabs, annelids, &c., find shelter beneath the shells or in

Some

have apparently been introduced from
among these are Modiola hamatus and
I*anoi)€us Herhstii, neither of which is positively known to be fully naturalized on our shores.
In i)lanting the oysters they are more or less uniformly scattered over
the bottom, from somewhat above low-water mark to the depth of ten
or twelve feet.
The oysters thus planted are brought mostly from the
"waters of Virginia and Maryland in spring. During the summer they
usually increase greatly in size, and often become very fat and improve in
flavor.
They are taken up in the fall, for if left exposed to the freezing
weather of our winters, at least all those in very shallow water would be
killed. They often double in bulk during the summer.
Besides the immense quantities of oysters thus brought from farther south to be " planted " in our waters, large quantities of young " natives " are also collected
from the localities where they naturally breed, and are planted on muddy
bottoms in the brackish waters, where they grow very rapidly, usually
attaining a size suitable for the market in two or three years.
These " native oysters," although of the same species as those brought
from the south, are more hardy, and will live through the winter if covered by a depth of water sufficient to prevent them iromfreeziug. The
young oysters that attach themselves to stones, ledges, &c., between
tides, often in great abundance, nearly all x)erish by freezing during the
winter. They mostly become an inch to an inch and a half in diameter
during the first summer. The period of spawning lasts for some time.
their interstices.

species

farther south with the oysters

;
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The young,
a short time, attach themselves to any suitable
hard object, such as rocks, shells, timber, brush, «&c. On our coast very
few attempts have been made to raise the young oysters by artificial
but most of

after

it

seems to be done iu IMay, June, and July.

swimming about

for

means, because the young oysters, of a size suitable to plant, can generally be bought at a price less than the actual cost of raising them.
The time \Yill doubtless come, however, when this will no longer be the
case, and then the methods so successfully employed on the coast of
France may be resorted to with great advantage.
The young oysters must find same solid substance to whicli they can
attach themselves, before losing their locomotive organs, otherwise they

bottom and perish in the mud. It is evident, therefore,
that although the oysters planted on muddy bottoms of the right kind
will grow most rapidly, owing to the great abundance of their microscopic food in the mud and turbid water; yet such localities are unfawill fall to the

vorable for breeding-grounds, because the3-oung,or "spat," will find no
suitable objects to which they can attach themselves,unless, by chance,
to the shells of the old oysters. Therefore, if it be desired to have the
oysters iu such localities produce the young ones necessary to maintain
the bed permanently, it will be necessary to place hard objects on the

bottom, to M^hich they may adhere. Stones, broken bricks, &c., may be
used for this purpose, but nothing is better than old oyster-shells, and
they are generally cheaper than anything else.
On the coast of France bundles of twigs or fagots, prepared tiles,
and other objects have been used to catch the young, and they are allowed to remain on such objects until they become large enough to be
removed and planted elsewhere.
It is obvious that the best breeding-grounds are on hard bottoms,
where there are large quantities of dead shells, pebbles, &c., to which
the young will be sure to adhere. But such bottoms are not the best
Therefore
localities for the' rapid growth and fattening of the oysters.
large
when
oysters,
young
transplant
the
profitable
always
found
to
it is

enough, from bard bottoms to the muddy bottoms of theestuaries,where
their natural food most abounds.
All muddy bottoms are not equally adapted for this purpose. The great
difierences to be found in the muddy bottoms of various localities have
already been mentioned on a previoits page. (Seep. 130.) Those bottoms
that are composed mainly of tenacious clay are unsuitable, both because
the oysters become imbedded too deeply in the clay, and because such

mud

Those that consist of clay or
and have a black, putrid
matter,
sand mixed with decaying vegetable
unsuitable
and should be avoided.
are
also
beneath
the
surface
layer just
contains but

little

organic matter.

Those that consist of very deep, soft, pasty miul, though the mud itself
may be of good quality, are apt to allow the oysters to sink too deeply
beneath the surface and thus become smothered in the mud.
The most suitable localities are those sheltered places where there is
a firm substratum of sand or gravel, overlaid with a few inches of soft,

"
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and
Such localities are to be found in most
of our shallow estnaries, harbors, and brackish ponds, and on such
grounds the oysters grow and become fat with surprising rapidity.
The character of snch bottoms is very liable to be changed by storms,
especially in winter, either by the removal of the organic mud to
some other part of the bottom or shore, or by the washing in of silt or
clay in quantities sufficient to cover the bottom and destroy the living
organisms. Thus it happens that a locality may be an excellent oyster-ground one year and comparatively worthless the next, or a poor
And on this account
locality may in the next year become a good one.
flocculent

consisting* largely of living microscopic animals

plants, Infusoria, Diatoms, &c.

the great reputation that the oysters of a particular locality often acquire in a favorable year may not belong to them in subsequent years,
for the quality of the oysters changes with the character of the food and

bottom where the3^ grow. I have already mentioned several of the more
important enemies of the oysters on former pages. (See pp. 306, 326.)
The star-fishes, which are among the most destructive of these, do not
flourish in brackish waters, and this is, therefore, a great advantage.
The quantity of oysters taken from our waters is far greater than is
generally supposed by those not familiar with this important business.

The best statistics are necessarily very incomplete, but they are sufficient
to show the almost incredible magnitude of this industry, which is,
moreover, rapidly increasing as the facilities for transporting the oysters
to all i^arts of the country, even to the Pacific coast, are multiplied.
According to the official report of Hunter Davidson, commissioner,
upon the oyster-fisheries, &c., of Maryland, January, 1872,* the quantity
of oysters taken in Marjiand waters in the year 18G9-'70 was 11,233,475
bushels, which, at an average value of 35 cents per bushel, would amount

To catch and convey these to market 8,070 men were employed on the water; 7,190,400 bushels were taken by 642 vessels (tonnage 14,436) engaged in dredging, and employing 4,060 hands. The
balance, 2,043,075 bushels, were taken by 1,647 boats or '^ canoes," using
tongs and rakes, and emiiloying 3,410 hands.
In 1870-71, 597 vessels, (tonnage 13,425,) engaged in dredging, and
emplojing 3,775 hands, took 6,686,400 bushels; and 1,649 '' canoes
took, with tongs, 2,261,403 bushels, employing 3,507 hands making the
total amount for the year, 10,947,803 bushels, valued at $3,831,731.
to $4,031,716.

;

Many

of these oysters were sold at $1 to $1.50 per bushel, while
others were sold for less than twenty-five cents, but it is probable that
the estimated average vahie (thirty-five cents) is considerably below the

actual value.

The quantity taken

in the waters of Virginia is

probably quite as

large as that from Maryland.

Large quantities are also taken along the coast of

New

Jersey, Long^

* Report oa the Ojster-Fislierics, Potomac River Shad and Herring Fisheries, and
the Water-fowl of Maryhxud, to his excellency the governor and other commissioners.
of the State oyster-police force, Jannary, 1872.
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It is, therefore, probable tbat the total amount
taken on the coast north of Cape llatteras is not less than 30,000,()()0
bushels annually, having- a value of more than $20,000,000. In making
this estimate we should allow for the great increase in bulk and value

Island, aiul Connecticut.

of many of this Maryland and Virginia oysters that are transplanted to
northern waters, and allowed to grow before using. The average value
of the northern oysters, both native and transplanted, is probably more
than seventy-five cents per bushel. It is, therefore, probable that the
above e.stinnite is considerably too low.
The great oyster-markets of the country are Baltimore and Xew York.

In Baltimore immense quantities of oysters are put up in kegs and
cans to supply the distant parts of our own country and also to ship
to nearly all foreign countries. In 1SC7 it was estimated that more
than 10,000 persons were employed in this branch of the business.
There were then thirty packing-houses, employing 4,500 openers. In addition to the packing business great quantities of oysters are sold at Baltimore and sent away in the shell. The total quantity sold at Baltimore
exceeded 7,000,000 bushels, of which about 5,000,000 bushels came from
Maryland waters, and the balance from Virginia. Of these over
1,000,000 bushels were sent to New York, 700,000 to Fair Haven, Connecticut,

where an extensive packing business

is

carried on, 450,000

to rhiladelphia, 350,000 to Boston.
The oyster trade of Xew York, several years ago,

was estimated at
over $8,000,000, employing 2,500 vessels, and it has greatly increased
since that estimate was made.
Among the most common shells that are found attached to oysters

(Plate XXIII, figs. 129, 120fl) and C. inujuiformis,
XXIII, fig. 127.) They both occur together on the upper as well
as the under valves, and in all cases retain their ordinary characters,
except that the latter is more regular in form, and usually has the
npper surface slightly convex, instead of being much distorted and
with a concave upper surface, as the larger specimens that live on
the inside of dead univalves usually are. Its color, when living on the
oysters, is always white, while the C. fornicata is always more or less
marked with brown.
The common muscle, Mytilns edidis, (p. 307) frequently occurs attached
to oysters, and when it accumulates on the oyster-beds in large quanThe Modiola liamatus (p. 374) is a very petities it is very injurious.
culiar-looking muscle, having a broad, often hatchet-shaped, distorted
shell, covered with prominent radiating ribs, many of which are forked.
Its color is yellowish or brownish. It somewhat resembles Modiola pVicaThis muscle is sometimes
tulttj but is broader and has coarser ribs.
found in Xew Haven Harbor, living on the oyster-beds in considerable
numbers, and of full sij;e, attached to the oysters, either singly or in
It has been observed only in the sumclusters, by the byssal threads.
mer and fall and it may not have survived the winters, for it is i^ossible

are

CrepkMa fornicata

(Plate
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the individuals may have been brought from the south, iu the
quite small, attached to the oysters. It may be, however,
that it has really become naturalized on our shores. It is very common
in the Gulf of Mexico, and on other parts of the southern coast. The
that

all

spring,

when

Anomia (jlahra (p. 311, Plate XXII, figs. 241, 212, 212rt) is also very
commonly found adhering to oysters.
The hard sandy tubes of Sabellaria vulgaris (p. 321, Plate XVII, figs
and the calcareous tubes of Serpula dianthiis fp. 322) are very freoyster-shells, and occasionally those of Fotamilla oculifera,
XYII, fig. 8G,) Scionoijsis palmata, (p. 321,) and other species
Plate
322,
(p
are met with. Many other Annelids are to be found burrowing or hiding
beneath the oysters. The common green star-fish, Asterias aren.icola, (p.
88, 88rt)

quent upon

32G, Plate

XXXY,

fig.

269,) occasionally occurs

the mouths of estuaries, but

is

seldom

on the oyster-beds near
abundant in the

sufiicieutly

brackish waters to do serious damage to the oyster-beds.
In the brackish waters the " drill," Urosalpinx clnerea, (p. 300, Plate
XXI, fig. IIG,) is the worst enemy of the oyster, and is sometimes so

numerous as

to

do very serious damage.

The most
abundant of these, iu brackish water, is usually Halecktm gracile Y.,
(p. 328,) but two or three species of Ohelia and some other forms occur.
Of Bryozoa, one of the most common species is the Escliarella variahilis, (p. 312, Plate XXXIII, fig. 25G,) which forms calcareous incrustations.
The Bugula iurrita, (p. 311, Plate XXXIY, figs 258, 259,) and
Vesicularia dicliotoma Y. (p. 401) are also common. The Alcyonidium
Mrsutum, (p. 401,) which forms soft fleshy crusts over the surface of
Several species of Hydroids grow adhering to oysters.

the shells,

is

quite frequently seen.

The common red sponge
where the water

is

not

(p.

much

330)

is

often abundant on the oyster-beds

freshened.

List of species inhabiting oyster-heds

i)i

hraoklsli waters.

ARTICULATA.
Insects.
Pajie.

379

Chironomus oceanicus
Crustacea.

Page.

Page.

Pinnotheres ostreum

367

E. longicarpus

Cancer irroratus
Panopeus Herbstii

Crangon vulgaris
Mysis Americana

P. Sayi

312
472
312

P. depressus

312

Carcinus granulatus
Libinia canaliculata

Eupagurus

pollicaris

312
368
313

Melita nitida
Ampelisca, sp

.

.

.

....

-

Unciola irrorata
Corophium cylindricum

Epelys trilobus

313
339
370
314
431
340
370
370

.
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Annelids.
Page.

Lepidonotiis sciuamatus
L. sublevis

Page.

Eulalia, sp

320
320
340
340

Eteone, sp

340.

Scionopsis palmata

Podarke obscura

310
317
318
310

Poljxirriis eximius

riiyllodoce, sp

Nereis vireus

N. limbata
!Marpljysa Leidy i

Lumbriconereis opalina
Ebyncbobolus Americanus.
E. dibrancbiatns

Cirratulus graiidis

310
47G
323
321

Sabellaria vulgaris

Cistenides Gouldii

Nicolea simplex

Cbietobrancbns saiiguiueus
Potamilla ocnlifera
Sabella micropbtbalnia
Fabricia Leidyi
Serpula dianthus

'320

310
310

Spirorbis, sp

47G
320
320
470
323
323
47G
323

Nemerteans and rianarians.
Page.

324
325
324

Nemertes socialis
Cosmocepbala ocliracea
Polinia glutinosa

Page.
i

i

Monocelis agilis
Procerodes frequens

325
325

|

Nematodes.
Page.

Page.
I

Pontoneraamarinum

325

326

P. vacillatiuu
J

MOLLUSCA.
Gastropods.
Page.

Page.

Urosalpiux ciuerea
Fulgiir carica

Sycotypus canaliculatus.

..

Ilyanassa obsoleta

Astyris Iniiata
Eissoa aculeus

minuta
Bittium nigrum
Littorinella

476
355
355
354
300
306
460
305

Odostomia fusca

...

O. trifida
O. bisuturalis

Crepidula fornicata
C. unguiformis
C.

convexa

Doridella obscura

307
307

307
475
475
355
307

LamelUbraneJis.
Page.

Venus mercenaria
Argina pexata
Scapliaroa transversa

Mytilus edulis

, .

400
300
300
475

Page.

Modiola hamatus
Pecten irradiaus

Auomia

.

.

. .

glabra

Ostrava A^iraiuiaua.

475
301
476
472

—
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Ascidians.
Page.

Cynthia partita

Page.

311

Molff Ilia Manbattensis

311

Bryozoa.
Page.
I

Bugala

turrita

476

Vesicularia dicliotoma

476
476
405

|

Escbarella variabilis

Membranipora lineata

476
406

|

Alcyomdinm birsutnm
Pedicellina Americana

j

EADIATA.
Uchinoderms.
Page.

476

Astcrias areuicola
Acaleplis.
Page.

Obelia "elatinosa
O. diapbana
O. pyriformis

Page.

Halecium

391
327
390

476
408

gracile

Sertularia argentea

Polyps.
Page.

Page.
I

Metridium marginatum

329

Sagartia leucolena

|

.

329

PROTOZOA.
Sponges.
Page.

Page.
I

Tedania, species
Halichondria, sp
III. 4.

330
330

Eed branching sponge

476

|

Animals inhabiting eel-grass

A large portion of* the shallow parts

in

of nearly

brackish waters.
all

the harbors, estu-

and ponds is occupied by a dense growth of eel-grass, Zostera
marina, in summer. This plant flourishes both on sandy and muddy
bottoms. During the fall and winter it is mostly torn up and drifted
away by storms, but in the spring a new crop starts up and grows very
rapidly, the narrow, ribbon-like leaves often becoming six feet or more
in length during the summer.
These tracts of eel-grass are the favorite resorts of a considerable
number of animals, which seek these places either for food or concealment and shelter, or for both combined. Other species, including certain
hydroids, bryozoa, and ascidians, grow attached to the leaves of the
aries,

eel- grass.

[479]
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Many small lisbes frequent the patches of eel-grass, and liud there
abundance of iood and unusual safety from their enemies.
Among the most common Crustacea found among the eel-grass are
the edible crab, CalUnectes hastatus, (p. 3G7 ;) Fmiopeus JSayi, (p. 312;)
P. deprcssus, (Plate

I, fig.

Palcvmonctcs vulgaris,

gon vulgaris,
cola, (p. 3G9,

(p. 339,

(p.

nitida, (p. 314.)

among

;)

Eupogiirns longicarpus^
Plate

Plate III,

Plate III,

M. Americana,

3

(p. 3G1),

lig.

tig.

(p. 313 ;) the prawn,
9 ;) the common shrimp, Cran10;) the green shrimp, Virhius zosteri-

II, fig.

11;) Mysis stenole^ris, (p. 370, Plate III,

370;) Idotca irrorata, (p. 310, Plate V,

The common prawn (Plate

the eel-grass, and here

it

II, fig. 9)

fig.

has

its

occurs in conntless numbers.

fig.

12;)

23;) Melita

true

home

Its trans-

lucent body, marked with irregular, ill-defiued, dark blotches and spots,
admirably adapts it for concealment among the discolored and dead
leaves of the plant, at or near the bottom.

Where

the eel-grass grows on sandy bottoms the common shrimp is
The Virhius is often abundant, associated with

scarcely less abundant.

the common prawn, and having similar habits. All these shrimps and
prawns are eagerly devoured by the fishes. The Idotea irrorata is generally very abundant, and clings firmly to the leaves of the eel-grass
lengthwise. Its body is generally curiously and variously colored with
green and brown, «&c., and these colors are often so arranged as to imitate very perfectly the colors of the eel-grass when partially dead or
discolored.
Sometimes the right or left half of the bodj^ will be bright
green, while the opposite half will be dark brown.

In other cases there
be a dorsal bright green stripe, while the sides will be dark brown,
just like one of the leaves of the eel-grass that is discolored at the
edges, but green in the middle. More commonly these colors are irregularly disposed in blotches.
The Ericlisonia attcnnaia Haegee, is a remarkably slender species
which also lives clinging to the eel-grass. Its colors are green and
brown, and quite variable.
Several species of Amphipods are also abundant among the eel-grass*
One of the most common of these is the Gammarusmucronatus, (p. 4GG,)
which is easily distinguished by the dorsal teeth on the abdominal segMicrodeutopus minax Smith, is a very small species, whicli
ments.
sometimes occurs In great abundance in the small brackish ponds. It
is remarkable for its relatively large and very broad hands, armed
beneath with three prominent teeth. The hands are nearly as large as
the entire body.
will

Among

MoUusks several interesting species occur. The Ilyanassa
Plate XXI, fig. 113;) Bittium nigrum, (p. 305, Plate XXIV,
fig. 154;) and Astyris lunata, (p. 30G, Plate XXI, fig. 110,) are generally
the most abundant species. The Kassa vihex (p. 371, Plate XXI, fig. 114)
is met with occasionally, living on and about the roots of eel-grass, but
it is an uncommon shell in our waters, though quite abundant on the
southern coasts. The Crepidula convexa (p. 371, Plate XXIII, fig. 128)
the

obsoleta, (p. 371,

.

.
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may

[480]

be found, both adhering to the leaves of eel-grass and attached to

shells occupied

The curious

by the smaller hermit-crabs.
naked mollusk, Elyslella

little

catitlus,

(Plate

XXV,

fig.

common on

the leaves of eel-grass in our harbors.
It also has the power of floating Mith the bottom of the foot at the
surface of the Avater. Its small size and bright green color, like that
171,) is often quite

of the growing leaves of the Zostera, cause

it

to be easily overlooked.

XXV, fig. 172,) appears
have sim^^ar habits, but is much less common. Its color is also
green. The pretty Doto coronata (p. 400, Plate XXV, fig. 170) also
occasionally occurs on the leaves of eel-grass.
A green Planarian is frequent on the eel-grass, and also a bright red
The

related species, Ehjsia chlorotlca, (Plate

to

species.

List of species inhaMting the eel-grass in hracMsh waters.

AETICULATA.
Insects.

Page.

379

Chironomus oceanicus.
Crustacea.

Page.

Page.

Panopeus depressus

...

P. Sayi

479
479
479
312

.Callinectes hastatus

Carcinus grauulatus
Libinia canaliculata
L. dubia

Eupagnrus lougicarpus
Crangon vulgaris
Virbius zostericola
Paltemonejtes vulgaris

Mysis stenolepis
M. Americana
Gammarus mucronatus..

.

308
308
479
479
479
479
479
479
479

Melita nitida.

Microdeutopus minax
Aniphithoe valida
A. longimana
A. compta

Corophium cylindricum.

.

Caprella geometrica

Idotea irrorata
Erichsouia attenuata

Epelys trilobus
Balanus eburneus
Limulus Polyphemus

.

479
479
315
370
370
370
382
479
479
370
381
340

Annelids.
Page.

Page.

Lepidonotus squamatus
Podarke obscura
Antoly tus cornutus
Nereis limbata

320
319
397
318

321
321
320
323

Nicolea simplex
Sciouopsis palmata
Polycinus eximius
Spirorbis, sp

Nemerteans and Planarians.
Page.

Page.

Poluiia glutiuosa
Cerebratuliis, sp

324
324

Planarian, (red

sp.)

Planarian, (dark green

sp.)

480
480

[4^1]
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MOLLUSCA.
Gastropods.
Pago.

Illyanassa obsoleta

Xassa vibex
Astyris lunata
Anacliis avara
Bittinin iiitiruni

.

.

.

,

Tritbris uiarociuctns

Page.

minuta
convexa

479
470

Littoiinolla

4(!0

Cioi»i(liila

470

470

Doto coronata

oOO
470
305

Elysia chlorotica

4S0
4S0

Elvsiella catuliis

480

Lamdlihranclis.
Paoe.

Argina ]>exata

300

Mvtilus edulis

470

188
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XXXYI, fig. 274,) whicli grows in large
and often covers large surfaces of tbe piles
and just below low-water mark. Associated with this the

crocea, {p. 390, Plate,

tufts, several iuclies in height,

and timbers at

Obclia (jelailnosa (p. 391) often occurs in large quantities. This is a
large and very beautiful species, having a large dark colored stem, com-

numerous united tubes, but the terminal branches are white
and the cells have an elegant bell-shaped form, with a
toothed margin. It grows to the length of a foot or more. This species
occurs on the piles of Long Wharf, in Xew Haven Harbor, in great
])0sed of

and

delicate,

abundance, associated with the preceding ; at this place the water is not
is very impure, on account of sewerage, &c.
Other species of Ohelia also occur in similar places. ll\iQ.Balanus eburnens is a very abundant barnacle in brackish waters, growing upon piles,
timbers, oyster-stakes, and every other kind of fixed wood- work, and
As already realso upon the bottoms of vessels and floating timber.
marked (p. 381) it is capable of living even in fresh water. The Balanus haJanoides iilHO occurs where the water is less brackish. The piles
and timbers of the wharves are often badly damaged by the perforations of Teredo navaJis (p. 381, Plate XXVI, fig. 183) even where the
water is very brackish.*
The Limnoria Ugnorum (p. 379) also attacks wood-work in waters that
only quite brackish, but

are

somewhat brackish.

Lists of species inhahi ting piles of wharves, floating timbers,

dw,

in bracTc-

ish waters.

ARTICULATA.
Insects.
Page.

Chironomus oceanicus

331

Page.

Anurida maritiraa,

331

Crustacea.
Page.

Pajre.

Pauopeus depressus
]\ricrodeutopus minax
Amphithoe compta
Corophium cylindricum
Caprella, sp

'

312

JtEra copiosa

479
370

Idotea irrorata

370
31G

Limnoria lignorum
Balanus balanoides.
B. eburneus

315
316
482
482
482

* Since the account of the Teredo navalis, on page 384, has been in type, I have learned
some acltlitioual facts in regard to it from Mr. V. N. Edwards. The statement that the
hnoys are taken up every six months does not apply to the spar-buoys, which arc
taken up only once a year, in April and May. Mr. Edwards states that the Teredos
would destroy an unjiaiuted spar-buoy in one year, but when painted with verdigris
they will only work where the paint becomes rubbed off. They gi'ow to full size in
one year. They first attack buoys or piles just below the waters edge, but eventually
will destroj' the entire submerged part of the spar-buoys. He thinks that some of
them live through the winter.

,

[483]
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Annelids.
Page.

Xereis limbata

Autolytus

coriiutiis

Sabellaria vnloaris

^icolea simplex
rolyciiTUs eximiiis

Page.

318
397
321
321
320

Potainilla oculifera

322

Sabella microphtlialma

o-,>

Fabricia Leidyi

323
322
323

Serpula diaiitlms
Spirorbis, sp

Turhcllarians.
Page.

Page.

Monoeelis

agilis

Poliuia iilutiiiosa

325
324

324

Neinertes social is

Nematodes.
Page.

Page.
I

PoDtonema marimim

325

j

326

P. vacillatum

MOLLUSCA.
Gastropods.
Page.

Page.

Urosalpiux ciuerea

383
4G8
354
300

Ceritbiopsis Greenii

Astyris luuata

306

Triforis nigrocinctus

Auacbis avara

300

Alexia myosotis

Kissoa aculens

306
383
305

Melampas bideutatus

Bela plicata
Ilyanassa obsoleta
Tritia trivittata

Skenea plauorbis
Littoriua rudis

L. palliata

Odostomiabisutnralis

.......

Bittium nigrum

^^olidia i)ilata

305
307

305
383
305
383
409
383

LamelUhrcmclis.
Page.

Page.

Teredo navalis
Argina pexata
Mytilus edulis

482

Modiola plicatnla.

309
307

Anomia glabra
Ostrtea Yirgiuiaua

307
311
310

Ascidians.
Page,

Molgiila ]\[anhattensis.

311

Cynthia partita

311

Page.

f

I

Botryllus Gouldii

389

I

Bryozoa.
Page.

Page.

Yesicnlaria dichotoma

Escbarella variabilis

380
312

Bngula

turrita

Pedicelliua Americana.

311
405
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EADIATA.
HlidroUJs.
Page.

Paue.
I

Obelia gelatiuosa

482

O. pyritbrmis

390
327

O. diapliaiui

I

j

Halecium gracile
PaiypUa crocea

328
482

j

Polyps.
Page.

329

Sagartia leucolena

TV.

—FATTXA

All along-

Page.

I

j

Metridium raargiDatiira

of the OCEAN SHORES AND OUTER

tills

coast,

329

COLD AVATERS.

from Cape Cod to Stonington, Counecticut, there

a belt or current of cold water which impinges directly against the
outer islands and the open coast, especially where there are points of
land projecting outward toward the deeper waters. This is especially

is

noticeable at

Gay Head, on Martha's Vineyard, No Man's Laud,

hunk

Montauk

Island,

Point, Block Island, Point Judith, and

Cutty-

Watcb

undoubtedly derived from the Arctic current,
oft" our coast, but whether
an actual current, distinguishable from the tidal currents, exists in the
waters of moderate depth along the coast is still uncertain. The tidal
currents apparently have the effect of bringiug the cold water of the
outside regious up into the shallower localities along the shores, and it
is probable that the i)resence of the cold water in moderate depths is
due to the joint action of the tides and the slow-moving Arctic current,
which impinges more or less against and npon the slope of the submerged eastern border of the continent. But the i)osition, extent, and
temperature of this cold water along our shores varies greatly, accordHill.

This cold water

is

Tvhich passes slowly southward in deep water

ing to the direction of the tidal currents and the surface currents
caused by the wind. We have shown, on a former page, that at times
these local winds and tidal currents are able even to bring Gulf Stream
its characteristic animals directly upon this coast, even as far
westward as Watch Hill, Ilhode Island, where the PhysaUa is often cast
ashore in summer. At such times the cold current must necessarily be
wholly displaced, or disguised by intermixture with the warmer waters.
When the tide is flowing from Long Island Sound, Vineyard Sound, or

water and

other large bodies of warm water, the cold waters will also be displaced
and the temperature raised even at the distance of twenty or thirty miles
from the shore in summer. lu winter there is comi)arativel3" little
effect from the Gulf Stream, owing to the prevalenceof northerly winds,
and there is also far less effect from the warm waters of the shallow

bays and sounds carried by the

tides.
Therefore the full effect of the
northern current is felt only in winter, and it doubtless adds to the cold
proper to the season and land climate.
In winter and early spring we accordingly find numerous species ot
northern animals and algic which disappear partially or wholly iu many

—
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of these localitios in suiiiincr.

haddock

101

and June, llio cod and
hanks and rc"ls oil" Stonin;;ton,

In A])ril, ]\[ay,

resort in hu"}>e nnnihcrs to th(^

Watch Hill, No ]\Iaii's Land, and other
unknown there later in the sninnier.

similar places, hnt are <jnite

In conseipience ot the varying teniperatnres of the currents wliich
is a very peculiar

alternately i)ass over certain of these localities, there

admixture of northern and southern species, side by side. Tliis is [)articularly the case on the reefs bet\A'een Watch Flill and Fisher's Island,
where the southern A.stntnf/ia J)itn(C is associated with the northern
Alcyoniiiin I'drnciini, Cribrclla sioujicuiolenta,

and many other northern

forms.

August and
from 57^ F. to G3°, in sixteen to
twenty-nine tathoms off 3Iartha's A'ineyard and Buzzard's Bay, (see
chart.) The surface temperatures were at the same time 02° to 04'^, and
occasionally as high as 07°, when atfected by warmer currents.

The temperature

first

of September

of the bottom-water during the last of

was

foun<l to vary

Species inhabiting rocky shores of the open coast.

IV.

1.

The

principal localities under this

Hill,

Rhode

head at which we have made colIsland, Gay Head, and Watch

Xo Man's Land, Cuttyhunk

lections are

Dr. J. E. Leidy has published a partial list of the
and we have more or less information

Island.

species found at Point Judith,*

concerning the fauna of several other similar localities. In all these
is nearly the same, and in general not
very different from what we find on the rocky shores of the sounds and
places the assemblage of animals

bays, (see p. 303.)

A

large part of the species of these shores have,

mentioned in connection with the fauna of the
bays and sounds.
There are, however, many species that are characteristic of the latter,
which are found but rarely, or not at all, on the colder and more exI)osed outer shores; and these are characterized by the abundance of
some northern species which are rare or wanting on the inner shores, or
which occur there only in winter.
Among the most abundant species of shells are rtirpura lapilJiis, (p.
therefore, already been

300, Plate
fig.

(p.

XXI,

figs.

118, 110

;)

Litforiua palliafa,

138:) L.riuJis^ (p. 305, Plate
307, Plate

XXIV,

XXIV,

fig. 139,) all

figs.

XXIV,

158, 159;)

(p.

305, Plate

XXIV,

137;) Acimca testudi)talis,
Lacuna vineta, {\^. 305, Plate

fig.

nud

of which occur adhering to the rocks or alga% even

most exposed situations. These are all hardy northern s[)ecies.
which extend their range to Greenland or beyond, and although all of
them are to be found, more or less frequently, on the inner shores, tiiey
are there less abundant and generally of smaller size. The Liftoriiia
paUiata is extremely abundant on the Fiicfis, and individuals were found
ill,
copulating, April 12. The Lacuna vincta breeds still
at Watch
in the

1 1

* .lournal of the
1855.

Academy

of Natural Seieuces of Philadelphia, 2d series, vol.

ill,
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earlier in the season, for its

eggs were fonnd attached to algje and

[486]
eel-

grass at the date named. The eggs of this species are small, yellowish
white, imbedded in a gelatinons mass, having au annular form, but
showing a break or suture on one side. These annular egg-masses are

attached by one side to the surfaces of flat algai or eel-grass in large
uumbers they are from .12 to .20 of au inch in diameter.
The JEoUs papillosa was found at Watch Hill, under stones, April
;

12, and with it were long, much convoluted, gelatinous cords, tilled with
minute pale red or salmon-colored eggs, which probably belong to this
species, which is a northern one, and has not hitherto been recorded as
from sonth of Cape Cod. It is very abundant in the Bay of Fundy, and
similar egg clusters are found there under rocks during the entire sum-

mer.

Among
vulgaris

and between the stones the northern i)urple star-fish, Asterias
(p. 432) is often fonnd at low-water, and also the green sea-

urchin, Strongylocentrotus Brobachiensis

(p.

40G, Plate

XXXY,

fig.

268)

during the spring tides.
The BalanuH haJioioides (p. 305) is quite as abundant on the most exposed rocks as elsewhere. The minute bivalve young of this species
were found just attaching themselves to the lower surfaces of rocks iu
immense numbers at Watch Hill on the 12th of April.
Beneath the stones the rock-crab. Cancer irroratus, (p. 312,) is very
common, and occasionally the much rarer Cancer borealis is found dead
on these shores. It was thus found at Gay Head and l!fo Man's Laud,
but it is doubtful whether it lives above low-v,'ater mark. In the
zone the large Gammarus or)ntti(s (p. 314, Plate
IV, fig. 15) is always to be found in great abundance under stones, and
in the upper half of the fucus zone the smaller species, Gauimarns annulatas (p. 314) and Gammarus marimis often occur in great numbers,

I'ower part of the fucus

associated with Jcera cop-iosa

V,

fig. 23.)

(p.

315) and Idotea irrorata

(p.

The Gammarus marinus occurs higher up than

316, Plate

either of

sometimes abundant even near high-water
mark, where the soil beneath the stones is barely moist at low water.
The AmpMtlioe maculata (p. 315, Plate lY, fig. 16) is also a common
and both green and reddish brown varieties
species under stones
the other species,

and

is

;

occur.

Another species of

AmjyhitJioe, of smaller size,

Watch Hill,

was found swimming

In this the general color
Avas red, or brownish red; the body was transversely banded with pale
fiesh-color or whitish, alternating with bands of dark red or brown, which
are made up of minute crowded specks; the antennae are auaulated with
l)ale red, and are thickly specked, on the bands and at the base, with
darker red. The Jlyale liUoralis (p. 315) is a small but very active xViuphipod, which is often abundant near high-water mark on the rocky

free in the rocky pools at

shores, clinging to the
X^ools.

April 12.

Fucus and other

alga?, or

swimming

in

the tide-

It is capable of leaping actively like the beach-lleas, {Orchestia

INVERTEBRATE ANIMALS OF VIXEYARD SOUND, ETC.

[487]
agilis,)
it is

which

it

somewhat resembles

in form.

The

color

is

very

\

193
iiiiable

;

often brij^Ut yellowisli. green, but frequently dark green, brownisli

green, or brown.

The JS^creis vircns (p. 317, PI. XI, figs. 47-49) is very abundant in burrows beneath the rocks. The nniles of this species, six to ten inches i)V
more in length, and of a dark green color, were fouiul at ^^'atch Hill,
April 113, in great numbers, swimming about in the pools of water among
the rocks, with an undulatory motion, and discharging their milt in largo
quantities. A'arious other Annelids burrow or build tubes beneath the
stones. A. 2>hinaria and Lepto2)l(iAa folium creep over their lower surfaces.

Attached

to the

stems of Fucus at low-water, several Hydroids

usually be found, but the Scrtularia piDidla

by

(p. oL'7, PI.

XXX VI

may

I, tig.

most abundant. Tlie Obclia geniculata is also very
common, attached to Laminaria and other algai. Various Bryozoa occur
attached to stones and to Fucus and other algie. The AJcyon'uVmm
hispidum (p. 3lL*) is one of the most abundant species, and usually invests the stems and fronds of Fucus vesiculosus, but also often covers
279)

is

far the

broad surfaces of the rocks. The A. hirsutum is often associated with
the preceding species on the rocks; it forms broad, thin, soft crusts, covered with small soft j^rominences, but is without the spines or bristles

The Zoiiids are also much smaller.
The FarrcUa familiaris is a singular and delicate species, which occurs
both on the under side of rocks and on algje. The body is small, fusiform, attached by a long and very slender, flexible pedicel. When it
seen in the latter.

surrounds the stems of small alg;ie, the whitish pedicels project outward
and thus produce the appearance of a delicate chenillecord. This is a northern and European species.
It was also dredged on
Saint George's bank in 1872.
in all directions,

List of species found on the outer rocl-y

sJiorcs.

ARTICULATA.
Crustacea.
Page.

Cancer irroratus
Cancer borealis

Panopeus depressus
Panopeus Sayi

Homarus Americauus.
Orchestia agilis

Hyale

littoralis

Calliopius ht^viusculus

Gammarus ornatus
Gammarus annulatus

Pa ire.

480

Gammarus marinus

48t»

48G
312

Amphithoe maculata

486
4S0
310
486
480
310
316
480

312
492
315
48G
315
480
486

Ami)liithoe, sp

Caprella, sp
Jt^era

copiosa

Idotea irrorata.
I.

.

.

^

i)hosphorea. .....

Erichsonia liliformis
|

I

Balanus balanoides

..

.
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Annelids.
Page.

Pa.<>o.

Lepidoiiotus sqnamatus

3i*0

Cirrbinereis frag'ilis .

Harmotlioe imbricata
Phyllodoce cautenula
Eteone robnsta
Autoly tus conuitns

321

Clyiueuella torquata.

494
340
397
487
319
319

Polycirrus eximius

.

Sabcllaria vul<>aris.

.

Is

.

...

ereis vireus

X. pelagiea.

,

^-

Ox)lielia siini)lex

Potainilla ocnlifera.

Fabricia Leidyi

Serpula diauthus
Spirorbis, sp

397
343
320
321
322
323
322
323

TurheUaria.
Page.

Page.

Planaria, species

Leptoplana folium
Procerodes frequeus

<

487
487

325

Isemert.es socialis.

Kemeites, sp
Mouocelis agilis.

324
498
325

Nematodes.
Page.

Page.

Pontonema mariuiim

325

Pontouema vacillatum.

32G

MOLLrSCA.
Gastropods.
Page.

Page.

Buccinum nndatnm

494

L. ueritoidea

Tritia trivittata

354
300
485
30G

Bittium uigruiu

Urosalpinx

Purpura

ciiierea

lapillus

Astyris luuata
L. rudis

485
485

Lacuua viucta

485

Littoriua palliata

Acnuva

testudiiialis

Doris bifida
Polyeera Lessonii
Deiidronotus arboresceus.
^olis papillosa
Tergipes despectus

495
305
485
307.

400
495
486
495

LamelUhranclis.
Page.

Page.

]\Iya arenaria

309
300

Mytihis edulis .
Modiola modiolus.

Kellia plauulata

310

Aiiomia glabra

Sasicava arctica

.

307
309
311

)Ascidians.
Page.

Page.

Cyntliia partita

311

Molgula Manhatteusis

311

Amarcecium pellufeidum

401

—
[480]

.

.
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Bryozoa.
r.'inrp.

AU'voiiidinni liirsutuin

4S7

EnftulaflalK'llata

A.

487

]\roiiil)iaiii])Oiii

liis[ti(liim

Tiibulipora Habellaris

380
401
420
487
405

Crisia ebiiruea

311

Yesicnlaria gracilis

V: cnscuta
Y.fusca

:

Farrella fainiliaris

]\I.

311

pilosa.

40(;

lineata

40()

Escliarclla variabilis.

312

.

])is(;o))ora cocciiica

3.".3

Lcpralia, sp

4L'0

Ct'lk'pnra rainulosa.

.

312
405

.

Pcdicelliiia Amcricaiui.

KADIATA.
Echinoderms.
Page.

Strougylocentrotus Drobaclii-

40G

ensis

Paf^e.

Asterias vulgaris

,

Cribrella saiiauinolenta

,

40G
407

Acalephs.
Paj^e.

Pa<2je.

300

Sertiilaria pninila

487

S.

O. liabellata

300

Peiinaria tiarella

O.

327

Clava leptostyla
Hydractinia polyclina

Obelia pvriformis
O. genienlata
(liapliaiia

Campauularia flexuosa

327

argentea

487
408
327
328

228

FoJyps.
Page.

Paj^e.

Metridiuiu marginatum

IV.

2.

320

Sagartia leucoleua

329

Species initaeiting the sandy shores of the open coast.

Owing to the force of tlie waves the sand and gravel of the exposed
shores are kept in constant motion in stormy weather, and are often disturbed to a considerable depth, especially in winter. Therefore the conditions are very unfavorable for the existence of animal life. The fauna
of such shores is, accordingly, very meager, as compared with that of
the more sheltered sandy shores of the bays and sounds.

happens that one may examine these sandy beaches for a milo
more than half a dozen species of
animals that actually live on them, though many may be found thrown
up by the waves from below low-water mark.
It often

or

more

at h)\v-water without finding

In coves or other localities that are somewhat sheltered, the number of
is gieater, and most of them are identical with those found on
the sandy shores of the sounds.
Toward high-water mark the Talorchestia longicornis (p. 330) and T.
species

.
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megalophtkalma (p. 336) are everywhere common, burrowing in the sand.
The Cancer irroratus (p. 338) and Flati/onichus oceUatus (p. 338) are rather
common at and just below low- water mark. The Hippa talpoida (p. 338,
Plate

II, fig. 5) is

occasionally found,

and the young sometimes occur
The com-

in large numbers, burrowing in the sand at low-water mark.

mon shrimp, Cranfjon vulgaris, (p. 339, Plate III, fig. 10,) is usually abund•
ant where there are sheltered sandy flats.
numerous
than
on
the
sandy shores of the
The Annelids are less
sounds, but such as do occur are mostly of the same species. One of
the most interesting is the Nerine agilis, (p. 340,) which is very remarkable for the rapidity witb which it burrows in tbe sand.
The Mollusks are few in number. One of the most abundant of the
Gastropods is the Lunatia keros, (p. 353, Plate XXIII, figs. 133-13G,)
which burrows just beuteath the surface of the sand, at and below lowwater mark. The Neverita dnplicata (p. 351, Plate XXIII, tig. 130) is
also occasionally found, but is much less abundant than in the bays.
Of Lamellibranchs there are but few species that can maintain themselves in such situations. Among these the " long clam," Mya arenaria,
(p. 4G3,) the " razor-shell," Ensatella Americana, (p. 350,) and the "surfclam," Maetra soUclissima, (p. 358,) are the most common.
Very few, if any, Eadiates are to be found on the exposed sandy shores,
unless thrown up by tbe waves from deeper water. In places that are
somewhat protected from the violence of the surf, the Leptosynapta Girardii (p. 361, Plate XXXV, figs. 265, 266) is often found burrowing in
the sand at low- water mark. Sometimes, in similar places, the " sanddollar," Echinaraclinius parma, (p. 362, Plate XXXV, fig. 207.) is found
in large numbers at extreme low-water mark.
There are no Hydroids and Polyps that properly inhabit such shores.
List of species inliahiting the sandy shores of the open coast.

ARTICULATA.
Crustacea.
Page.

Page.
I

Ocypoda

arenaria, (young).

.

Cancer irroratus
Cancer borealis
Platyonichus ocellatus

Hippa talpoida
Eupagurus poUicaris

337
490

Crangou vulgaris

486
490
490
313

Talorchestia longicornis

Orchestia agilis
T. niegalophthalma

Unciola irrorata
Idotea CfEca

490
336
489
489
340
340

Annelids.
Page.

Page.
I

Xereis virens
N. limbata

317
318

Ehynchobolus Americanus..

342
490

2v

erine agilis

;

Scolecolepis viridis

Clymenella torquata
Anipbitrite ornata
Poly cirrus eximius

345
343
320
320

—
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MOLLUSCA.
Gastro2)ods.
Page.

Pago.

Sycotypns ennalienlatus

399

C. niigniforinis

Tritia trivittata

35-t

Crepidiila foruicata

355

Limatia lieios
Neverita duplicata

354
490
490

..

Lamellibranchs.
Page.

Page.

Ensat€41a Americana

490

Mya

Sili<iua costata

41i0

Mactra solidissima

c

490
490

areiiaiia

EADIATA.
Ecliinoderms.
Page.

Leptosynapta Girardii
lY.

3.

490

Page.

Echinaraclinius

parma

490

ANIMAXS INHABITING ROCKY B0TT03IS OFF THE OPEN COAST.

The fanua of the rocky bottoms
and decidedly northern

teresting,

in these outer waters is rich

and

in-

in character, thotigh there is usually

an admixture with southern species.
The principal localities where dredgings were made on this kind of
ground are First, off Gay Head and Devil's Bridge, at localities marked
on the chart, 53, «, &, c, d ; 55, «, &, c; 56, a, &, c, d ^ 57, «, &, c, d ; o%,
:

a, h, c ; 59, «, &,

c; GO, a,

h, c ; 61, a, &,

c; 62, a,

&, c ;

63, «, Z>; 83, «, 6,

c.

Second, between Gay Head and No Man's Land, and to the westward of
the latter island, at localities 82, a, h ; 84, a, h, c, d ; at these localities cod
are caught in the spring. Third, on and about the rocky reef extending
from Watch Hill, Ehode Island, to Fisher's Island, and forming, in part,
the physical boundary of the eastern end of Long Island Sound; this
The
is also a locality where cod and haddock are caught in spring.
Eaton, Mr. C. A.
dredgings at this place were made by Professor D.
Burt, and myself, April 13, 1873. Fourth, a locality off Cuttyhunk Island,
where dredgings were made, April, 1872, by Mr. T. M. Prudden, Mr. T.

C

H. Russell, and others.

The four localities named are characterized by a similar founa,
but each one yielded some species not found in the others, though
more numerous dredgings might have revealed them. The reef off
"Watch Hill is of peculiar interest on account of the singular blending
of the northern and southern faunae at that place, as mentioned above.
It seems to be nearly at the extreme western range of many northern
species, though some of them may occur sparingly in certain favorable
localities still farther westward, in Long Island Sound itself.
Many
northern algi^e were also collected there by Professor Eaton, in abund-

;
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ance, and some of them liave not been found fiirtlier westward, and others
but rarely. Among,' these were Ptilota ele/jans and Belesseria sinuosa, both
of which were abundant on the reef in four or live fathoms, associated
with large quantities of PhyllopJiora Brodicvi, and P. memhrani/olia
Euihora erisfata and Lithothamnion polyniorphum also occurred. The
'^ dulse,"
llhoiJyinenki pahnata^ Laminaria dUjltata., L. saccharina, and
L. longicnira, all of which are decidedly northern species, were large and
abundant.
similar assemblage of algre was also found on the rocks, in shallow
water, off Gay Head, though some of the species just named were not
found there.
Among the Crustacea of these localities, the most important is the
lobster, Homarus Americamis, (p. 395,) which finds its proper habitat in
such places. It is very abundant off Gay Head, and among the reefs
and rocks off Watch Hill and Stonington, Connecticut. It also occurs
plentifully in similar localities off New London, Connecticut, and still
farther west in Long Island Sound. At all these and many other localiThey are nearly all
tieSs large quantities are caught for the markets.
taken in "lobster pots" baited with refuse fish, «&c.
The lobster fishing begins in this region in the latter part of March or
early in April, according to the season. By the middle of April they
are usually taken in large quantities and shipped alive to New York,

A

.

New Haven,

The extent of this trade is enormous
Cape Cod, along the whole northern
coast of New England, and on the shores of Nova Scotia, the lobster is
taken in still larger quantities. At present we have no reliable data for
estimating the number annually caught, but it probably amounts to
even

and other

cities.

in this region, while north of

several millions.

In winter the supply comes from the northern coasts of Massachusetts
and Maine, where they may be taken in moderately deep water at all
seasons. According to Captain N. E. Atwood* they do not come into
shallow water at Provincetown until June and remain there until Oc-

when they disappear again. He also states that those that visit
that locality are nearly all females "they appear to come near the shore
for the purpose of depositing their young, after wiiich they pass away

tober,

;

and others

in turn take their places, as is indicated

by the change that

taking place, for when the fishermen are catching great
quantities of large, good hard-shell lobsters, and they are unusually
abundant, 'perhaps the next day there will be a new kind, smaller and
not of so good quality, the former ones having passed away and others
come to take their places." " In Boston the number of lobsters sold
annually cannot be much short of a million. The male lobster is preferred and is the most salable, as this city has always been supplied
from the northern shore of Massachusetts and coast of Maine, where the
is const^intly

*

Proceedings Boston Society of Natural History, vol.

x, p. 11, 1866.
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males ;uv most

i)](Mit il'ul.

[nelcr

tlu' i>(M)i»]i'

ticular, tliat

iiiiik'.s.

It

In

is

a groat

a(l\ aiita.uc lo

New York

eity being supplied from

it is

very

the

lislicrincii tliat

(lilVcrciit

Cape Cod

alter

190

ETC.

in tliis

eliiiic,

and

[)ai'-

tlie

female lobster thus considered much the best. I have sold many lobsters in New York, and males sell at only about hali'jiriee; the male is

much
same

poorer than the female in nu^at."

" three-<iuarters at least are males at

those that

I

Captain At wood states, in tho
I'lymoutli, Massachusetts,

northward ami eastward of

place, that

have examiiu'd from

all

seasons of the year."

New London,

Among

Waterlbrd, and Stoning-

have not noticed any marked inMr. Smith examincHl the lobsters iu
the market at rrovinci'town on two occasions in August and iSei)tember,
without tinding any decided ditterences iu the number of males and
females.
lie also repeatedly examined those in the tish-markets at
It is possible thereEast[)ort, IMaine, in summer, with the same result.
fore, that the fishermeu do not correctly distinguish the sexes, when the
females are without eggs, and that an erroneous opinion has thus beton, Connecticut, in our nuirkets, I

eipiality in the

number of the

sexes.

come current among them.
There

is

a great difference in the breeding season on ditferent parts of

The

New Loudon and

Stonington often lay
while at Halilax,
3rr. Smith found females with receutlj" laid eggs iu September. At Eastport, ]Maine, the fenmles carry their eggs in mid-summer. In the male the
iu the female
genital orifices are in the bases of the last pair of legs
they are at the bases of the middle pair. This will always serve to disthe coast.

lobsters from

their eggs as early as the last of April or first of

May

;

;

tinguish the sexes, but the}'

also differ iu the structure of the abdouii-

ual appendages.

common ou these botjudging from the large
dead specimens fouud on the adjacent beaches, but we only dredged a few
small living si)ecimens. One of these was taken on the reef between
Watch Hill and Fishers Island, iu 4 or 5 fathoms, among alga\ It is
more convex, and much more hairy than the preceding species, and the
teeth along the sides of the carapax are quite ditferent.
A large and handsomely colored shrimp, Pandahis annuUcornis (Plate
IT, tig. (),) often occurs in the deeper waters, outside, but is far more
common farther north, as iu the Bay of Fundy. The common shrimp,
Cramjon vulgaris, (p. 339, Plate III, fig. 10,) is common, especially
where there are spots of sand among the rocks. The little bright colored
shrimp, nippoli/fe pii>iiol((, {[). 395,) is frequently met with among the red
Tlie Unciola irrorata, {[y. 3i(),V\iite IV, Rg. Id,) and Amjihithoe
alga-.
The

rock-crab, Cancer irroratus.

toms, and C. horealis

(p. 39.5)

(p. 312.) is

very

also iidiabits them,

(p. 315, Plate IV, fig. 10,) together with several other Amphicommon, es[)ecially among the red alga-, and some of then) are
handsomely marked with red and other bright colors.

maeulata,

pods, are

Among these

are Fodocents fucicola, whicli

variable iu color;

some of those from the

is

a small species ami quite

reef at

Watch

Ilill

had a
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transverse dorsal band of red or orange on each segment, and similar
ones on the epimera, and were minutely specked with dark brown the
antennae and legs were annulated with white and light red or orange.
;

Another species of Podoceriis was still more abundant among the red
in this the males and females differ greatly in size, form, and color.
The females are much smaller and stouter than the males their colors
were generally red and white, in strong contrast,though some were purjilish and more like the males in color ; most of the females have the
head and few anterior segments dark red then a baud of white then
three or four bands of dark red, on the middle of the body, which are
often confluent into a large dorsal spot of red or brown these are followed by a broad white band or spot the abdominal rings are alternately
banded with red and white; part of the epimera are red. Tlie antenuiie
and legs are more or less annulated and spotted with red. The eyes are
black. In the male the color is generally reddish or purplish brown,
but irregularly specked with darker brown, and with the intervals
between the segments pale red.
algjB

;

;

;

;

;

;

Species of Gaprella occur in considerable numbers, clinging, in gro-

The Idofea
tesque attitudes, upon the delicate algfe and hydroids.
irrorata, (p. 316, Plate V, fig. 23,) is also very common, living among the
algse, and Erichsonia fiUformis (p. 310, Plate YI, fig. 26,) is often associated with

it.

The Annelids

living upon such bottoms are difficult to obtain, since
they mostly burrow beneath the stones or live in tubes attached to the
rocks. The few species obtained are, with few exceptions, not different
from those found in the sounds, on similar bottoms. The Autohjtns cornutns, (p. 397, Plate XIII, figs. 65, 66,) and another species of the same
genus were found in abundance, living in tubes attached to the fronds
of Laminaria among hydroids, {Obelia geniculata.) On the same fronds
were long, crooked tubes, formed of grains of sand and small bits of
shells, belonging to Nicolea simplex, (p. 397.)
Burrowing in the corals of Astrangia Dance we found, on the reef off
Watch Hill, the singular Annelid named Xaraganseta coraJil by Dr. Leidy,
who obtained his specimens at Point Judith. The specimens found by
us were mostly very dark greenish brown or black, but some had dark,
orange-colored branchiiie. The Lepldonotus cmgustus, PhgUodoce grocilis,

P. catenuJa, and Eumldla Americana are

new and

interesting species.

Nereis fucata occurs rarely.

Of Gastropods many species already enumerated as inhabitants of
the rocky shores occur also on the rocky bottoms in abundance, but there
are a number of additional species. One of the largest is the " whelk,"
Buccinum undatum, (Plate XXI, fig. 121.) This is a decidedly northern
and arctic shell, found also on all the northern coasts of Europe, though
several authors believe that the American and European shells are distinct species.

One

of the most interesting of the northern shells that occur here

is
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tbe LeptoeliiUm ruber, (p. 399, Tlate XXV, fig. IGO.) This adheres to
rocks and stones that are incrusted by the red nnllipoic LithofJianinion
2)oJy)norplii(iii, with which its red color, of varions shades, ngrees very

a far more abundant shell in the Bay of Fundy, where
same nullipore. Among the other less common
northern species, met with on these bottoms, nva Rissoa cxarata ; Lacuna
iieriioklca : and Astyris rosacea.
Several very interesting species of naked mollusks {Nudibranchs) occur
on these bottoms, creeping over alga3 and hydroids, and feeding upon
the latter. One of the most conspicuous of these is the Dcndronotus
arborcscen.s; ^vhich is a northern form, and had not been found south of
Cape Cod until this spring, when we dredged it on the reef off Watch
It can be easily distinguished by the two
Hill, in four or five fathoms.
rows of large arborescently-braiiched gills along the back ; by the
branched lobes of the tentacle-sheaths and the arborescently divided
branch on their outer side, near the base and by the very narrow and
almost linear foot, which is adapted for creeping over hydroids.
The Onchjdoris pallida was dredged by Messrs. Prudden and Eussell,
oft" Cuttyhunk Island, in April, 1872.
It has not been previously recorded from south of Cape Cod, but it is common in the Bay of Fundy.
It can easily be recognized by its pale yellow color, and the long, bluntconical papilliv that cover its back.
The JIudk papulosa and Tergipes despectus were both found at Watch
Hill this spring, April 13, and are new additions to the fauna of southern Xew England. The former was found, with its eggs, among the
roots of Lauiinaria; the latter was abundant in four or five fathoms,
creejung over Obelia geniculata, which was abundant on the fronds of
Laminar la. Its eggs, inclosed in small masses of gelatinous matter
were attached to the Obelia in large numbers. The Doto coronata,
(Plate XXV, fig. 170,) was associated with the Tergipes on the Obelia.
An undetermined species of JEolis, with bright red branchiie, was
dredged off Gay Head, on a rocky bottom.
The Lamellibranchs are not of much interest, and scarcely any are
peculiar to this kind of bottom. The Modiola modiolus (p. 309, Plate
XXXI, fig. 237) is one of the most common and characteristic species.
The northern scaly or spiny Anoinia aculeata (Plate XXXII, figs. 239,
it adheres to rocks, shells, and the roots and stems
210) is common
closely.
it

It is

also lives among- the

',

;

of large alga?.

Among the Ascidians there are several northern species, not before
found so far south. The Cynthia carnea (Plate XXXIII, figs. 217, 218) was
found ofi" Gay Head in ten fathoms. The young specimens were numerous on the stones and shells. In contraction they are low and flat, with
a thin margin the color is light red, or flesh-color. With this a few
young specimens of Cynthia echinata were found. These are peculiar in
being covered by stellate spines. The color of the young specimens is
pink, the apertures rose-red. The Molgula papillosa also occurred spar;

.

;
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This is also a northern species, commou
the coraponnd Ascidians the only species

found here that did not occur also in Vineyard Sound was Amaroecium
2)aUidum, a small species, which forms small rounded or turbinated
whitish masses, of a firm gelatinous appearance, but with fine grains of

sand imbedded in the substance. It is a common species in the Bay of
Fundy.
The Bryozoa are represented by numerous species, some of which
are very abundant. The Memhranipora pllosa (Plate XXXIV, figs. 202,
263) is one of the most abundant. It incrusts, and often entirely
covers, the fronds of various alga?, especially of Pliyllophora Brodkci, P.

membranifolia,
reet off

Watch

Bhodymema palmata, Delesseria sinuosa, &c. On the
Hill it was particularly abundant on these and other

It is easily distinguished by the single long spine at
alga?, shells, &c.
the proximal end of the cell, and by the shorter ones along the sides.
(p. 311, Plate XXXIV, figs. 2G0, 261 ;)
CeUepora ramulosa, (p. 312;) and a species of
Discopora, allied to D. coccinea, were very abundant, adhering to the
more slender red algte.
species of Lepralia, of a reddish color, and
forming both incrusting and lichen-like corals, was common. In this the
apertures of the cells are large, operculated, broadest proximall}', and
each one has a short, stout, conical spine at its proximal border, which
is scarcely visible except in a profile view.
The Bugida Murrayana, which forms clusters of broad, t])iu, flexible

With the preceding,
TuhuUpora

Crisia ehumea,

fldbellaris

;

A

fronds nearly two inches high, was dredged several times.

common

Bay

It is

very

An

Fundy.

incrusting species of AJcyonidhnn,
perhaps identical with A. gelatinosnm of Europe, occurred on the red
species of CeUularia, allied to A. iernata, was also obtained.
algoe.
in the

of

A

The Echinoderms are represented by the common green
Strongylocentrotm Drobachiensis,

(p.

406, Plate

XXXV,

fig.

sea-urchin,
208,)

which

Gay Head, and as f;ir as oft" New London, though far less
abundant than in the Bay of Fundy by the common red or i^urple
star-fish, Asterias vulgaris, (p. 407,) which was abundant off" Gay Head
and on the reef off Watch Hill Cribrella sfmguinolenta, (p. 407,) which is
not uncommon as far west as the Watch Hill reef, and off Xew London

is

common

ofl:'

;

;

and by the OpMopholis aculeata, (Plate XXXV, fig. 270,)whicli was only
once met with off' Gay Head, but of which we dredged several specimens
on the reef off Watch Hill.
The last-named species is extremely
abundant in the Bay of Fundy and northward, from low-water to the
depth of more than one hundred fathoms.
The Hydroids are very numerous on the rockj' and stony bottoms,
attached to algai, stones, shells, ascidians, &c. One of the most abundant is Ohelia geniculata, (p. 407,) which grows on the fronds of Laminaria, Rhodymenia, and other algte
it often nearly covers one or both sides
of the broad fronds of Laminaria, for the distance of two or three feet,
the creeping stems forming an intricate net-work from which the upright
;

,
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stems arise in great abundance
species

to the height of an inch or more.
This
was particularly abundant on the reef off Watch Hill, and those

obtained on the loth of April were loaded with the reproductive capsules, (gonotheca?.)

At

we obtained luxuriant specimens of 0. ^fi'iheUata,
which were eight or ten inches long and profusely

the same place

(p. 390,)

some

of

these also bore reproductive capsules at the same date.
The curious Antennularia antennina was dredged off Gay Head in
eight fiithoms, where a number of large and fine specimens were obtained.
This species had not been previonsly recorded from America,

branched

but

it is

;

not

uncommon

in the

Bay

of Fundy.

The Alcyonoid Polyps are represented by the northern Alcyonium
carneum, (Plate XXXVIII, fig. -83,) which we dredged off" Gay Head,
off" Cutty hunk, and on the reef at Watch Hill.
This species grows up
into lobed or arborescently

branched forms, with the

delicate, translu-

cent polyps mostly clustered toward the ends of the branches. The
general color is translucent, pale yellow, or salmon, sometimes more or
Among the Actinoids there is a species
less tinged with orange or red.
of Eilivard.sia, {E. lineata V.,) which
in considerable

numbers crowded

is

as yet undescribed.

into the openings

and

It occurred

interstices be-

tween ascidians, worm-tubes, &c. It is peculiar in having no distinct
naked basal portion, at least in the numerous specimens hitherto seen,
for in all cases the rough ^epidermis extended entirely over the base.
The tentacles are long, slender, thirty or more, and each usually has a
flake- white line down the center.
The disk is usually marked with radiating white lines. This species was dredged off Gay Head and also on
the reef off

Watch

Hill.

The Sponges are numerous on the outer rocky bottoms, and belong
about a dozen species, most of which are still undetermined; but
they are nearly all northern forms, common in the Bay of Fundy.
One of the most common is the Chalina ocnlata^ which forms thick,
upright, more or less flattened stalks, which, as they grow larger, fork
and divide into more or less numerous, and often digitate branches,
which vary greatly in form and thickness ; scattered over the surface
are round orifices, about a tenth of an inch in diameter. The color is
dull orange-red, when living, but the color disappears when the animal
matter is removed, leaving the sponge white. The texture is open and quite
delicate. Another very curious species, {Polymastia ?) when young, forms
yellowish white incrustations over stones and shells; later, it rises at sevto

eral points into long, slender, round, tapering, finger-like prolongations,

which do not branch, but are often so grouped as to give a digitate
appearance to the whole. This was dredged off Gay Head in 18 to 20
fathoms, and is also common in the Bay of Fundy. One of the most
abundant species of this region forms very irregularly shaped, uneven,
pale yellow masses, attached to the stems and fronds of Phyllophora and
other small algie, and often, as it grows larger, spreading over and

15
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The large openings (oscula)
and quite unequal in size,
varying from less than .05 to .10 of an inch or more in diameter. The
texture is rather close when dried, showing a finely reticulated texture
at the surface. This appears to belong to the genus Tedania. Another
species, apparently of the same genus, occurs with the last, and has the
same habits, but its color is pale buff, or yellowish white, and its texture is much firmer and more compact. Another species, occurring with
the last two on the FJiyllo2yhora, at Watch Hill, forms small, irregular,
deep yellow masses, of a soft and somew.hat gelatinous consistency.

entirely covering-

and destroying the

algte.

are irregularly scattered over the surface

Foraminifera of several species are abundant, attached to the fronds
of the red algie, to the rough integument of Ascidians, to stones, shells,

worm-tubes, &c., but they have not yet been identified.
List of species inlidbiting the stony and rocly bottoms on the open coast.

ARTICULATA.
Crustacea.
Page.

493
493
339
313

Cancer irroratus
C. borealis

Libinia canaliculata

Eupagurus longicarpus
E. Bernhardus
Homarus Americanus
Crangon vulgaris

501
492
493

493
493
431
452

Hippolyte pusiola

Pandalus annulicoruis
Lysianassinae, (one species)

.

.

Pontogeneia inermis

Page.

Moera

315
493
493
565
493

levis

Amphithoe maculata
Unciola irrorata

Cerapus rubricornis
Podocerus fucicola

494
494
494
316
494
396

Podocerus, species
Caprella, species

Idotea irrorata
I.

phosphorea

Erichsonia filiformis
Balanus crenatus

Annelids.
Page.

Page.

320
494
321
494
494
494
494
494
319
494
501

Lepidouotus squamatus

Augustus
Harmothoe imbricata
L.

Phyllodoce gracilis
P. catenula

Eumidia Americana
Autoly tus cornutus

,

Autolytus, species
l!fereis

pelagica

N. fucata
Lumbriconereis

fragilis

Clymenella torquata
Naraganseta coralii

343
494
Sabellaria vulgaris
321
Polycirrus eximius
320
Nicolea simplex
494
Potamilla oculifera
322
Sabella microphthalma ...... 323
S]3irorbis spirillum
323
504
S. porrecta ?
Serpula dianthus
322
.

.

Nemerteans and Flanarians.
Page.

Page.

Nemertes, species

.

505

Leptoplana folium

.

487

.

.
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MOLLUSCA.
Gastropods.

Urosalpiiix ciuerea

Bucciimtn uudatum

.

.

.

. -

.

.

Tritia trivittata

.

Astyris liiuata

.

A. zoualis
A. rosacea
Auacbis avara

.

Lacuna viucta

.

L. neritoidea

-

Rissoa exarata

.

.

.

.

.

Ceritbio\)sis terebralis.

.

Bittimn iiisfrum

-

,

30G
494
354
30G
399
495
30G
305
495
495
417
305

Cracibiiliiiu .striaUiin

Crepidula fornicata
C. unguiformis
Lunatia lieros

I

I

Leptocbitou apiculatus
L. ruber
Oiichydoris pallida
Polycera Lessonii
Deudrouotus arborescens
Tergipos despectus

j

j

j

iEolis papillosa

j

Doto coronata

417
355
355
42G
399
495
495
400
495
495
495
495

Lamellibranclis.
Page.

Mya

Pajre.

Mytilus

309
472
310
309

Saxicava arctica
arenaria

Kellia planulata

Argina pexata
Scapbarca transversa

ediilis

Modiola modiolus
Modiolaria nigra

Auoraia aculeata

307
495
433
495

309
Ascldlans.
Paoe.

Cyntbia partita
C. carnea

311
495
495
311

C. ecbinata

Molgula Maubattensis
M. papillosa
Peropbora viridis

495
388

Amanpcium pellucidum
j

i

A. pallidum
A. constellatum
Leptoclinum albidum
L. luteolum

401
496

388
408
403

Bryo.zoa.
Page.

Crisia ebnrnea

Tubulipora flabellaris
Alcyonidiuiu birsutum
A. parasiticum
A. gelatinosum (?)
Yesicularia cuscuta
V. gracilis
V. fusca
Farrella familiaris

^tea anguina
Eucrate^a cbelata
Cellularia, species

.

496 Caberea Ellisii
49G Bugula turrita
404 B. Murrayana
404 Membranipora pilosa
49G M. lineata
404 M. tenuis
389 Escbarella variabilis
420 Lepralia, (species)
487 Discopora coccinea (?).
405 Mollia byalina
405 Cellepora ramulosa
496 C. scabra

Page.

420
311
496
496
406
420
312
496
496
420

496
419

.
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RADIATES.
Echinoderms.
Page.

A. arenicola

StroDgylocentrotus Drobachi-

49G
496

ensis

Asterias vulgaris

Cribrella sanguiuolenta

326
496

Opbiopholis aculeata

496

Acalephs.
Page.

Clytia Jobustoni

Page.

408
408
408
408
408

0. iutermedia

Ortbopyxis caliculata
Platypyxis cylindrica

Campanularia volubilis

Sertularia ai-gentea

cupressiua
Hydrallniania falcata
Plumularia, species
S.

Antennularia autenniua

.

.'.

.

Eudendriam ramosum

408
408
408
407
497
408

Obelia geniculata

327
496

E. dispar

408

O. dicbotoma
O. flabellata
O. diapbana

407
497
327

Pennaria tiarella
Tbamnocuidia tenella
Hydractiuia polycbiia

327
407
328

C. flexuosa

-

.

."T

,

. .

Polyps.
Page.

Page.
I

Alcyoninm carueuii!
Metridinm margiuatum

497
329

j

Edwardsia lineata
Astrangia Dauai

497
408

rROTOZOA,
Sponges
Page.

Cbalina oculata
Tedania, two species ....

497

Renieria, species

330
421

Cliona sulpburea

IV. 4.— EAITNA OF

498

Page.

I

Polymastia (I)
Grantia ciliata
Leucosolenia botryoides

497

:

(?)

.

.

330
391

THE SANDY AND GRAVELLY BOTTOMS OFF THE
OPEN COAST.

Tbe bottom off tbe sontbern sbores of IsTantueket aud Martba's Vine
yard is sandy or gravelly over large areas, from low-water mark down
to 25 fatboms or more.
Tracts of similar bottom occur off Cuttybunk
Island aud fartber west. In many of tbese places, especially iu the
shallower waters, near shore, tbe material of tbe bottom is nearly pure
siliceous sand, varying in fineness from coarse gravel to tbe finest sand,
and as these sands are generally loose aud moved by tbe storm-waves,
in shallow w«,ter, their inhabitants are but few.
In deeper water, at
depths of 20 to 25 fathoms or more, tbe material is usually a very fine
sand, often firmly compacted, and not infrequently mixed with more or
less fine mud.
Such localities are favorable for a much greater variety

INVERTEBRATE ANIMALS OP VINEYARD SOUND, ETC.
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of animals, and especially for
into the true

muddy

many burrowing

annelids, Crustacea,

and

character pass by insensible gradations
bottoms, so that it is very ditlicult to make any

Bottoms of

bivalve shells.
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tliis

sharp distinction between them, or between the animals that inhabit
them. Several localities at which we dredged were quite intermediate
in character, so that it is difficult to decide in which division they should
be put. Yet there is a very wide difference between the animals of the
Most of the localities where
])ure sandy and of the soft muddy bottoms.
tlie bottom was of this mixed or intermediate character, and of very fine
material, have been classed with the muddy bottoms, because the animals inhabiting them agree more closely with those of the true muddy
bottoms than with those of the genuine sand}- ones. But in each case
I shall endeavor to give an idea of the fauna of typical localities of
pure sand, of true mud, of muddy sand, and of sandy mud, so that the
more general lists given under the sandy and muddy bottoms, respectively, need not cause confusion.
The special localities where dredgiugs were made on sandy bottoms
are as follows line 80, a, IGi fathoms, siliceous sand h, 18| fathoms,
85, «, b, loi fathoms, silisiliceous sand
81, a, h, 16^ fathoms, sand
ceous sand and gravel SG, a, />, 25 fathoms, sand and gravel, with some
mud and small stones; off Watch Hill, 6 to 8 fathoms, loose siliceous
sand, with some stones. Besides these a few other dredgings were made
on similar bottoms, but not recorded.
xVmong the Crustacea that are characteristic of the true sandy bottoms are Tlatijomclius oceUatus, (p. 388, Plate I, fig. 4,) which is, however, more common in the sounds; Eupagurus Bernliardus, a decidedly
northern hermit crab Grangon vulgaris, (p. 339, Plate HI, fig. 10 ;)
Ptiloclicirus plnguis ; Idotea Tuftsii.
Where the bottom is of loose
siliceous sand, the common Unciola irrorata (p. 340, Plate IV, fig. 19)
frequently occurs, usually associated with but few others, except a
species of Anonyx, or some closely allied genus, which seems to live
exclusively on such bottoms. This last species is rather stout, pale
grayish or yellowish white, usually tinged with purple on the back The
posterior i)ortion is more decidedly puri)le, together with the caudal
appendages and some of the last epimera. This was dredged off Watch
:

;

;

;

;

;

Hill.

Several interesting species occurred on the bottoms of fine compact
sand, in 20-29 fathoms. Among these were Phoxus Kroyeri,

mud and
which

is

a northern species; Sipltonceceies cuspidatus SiiiTH, an nndesByhlis serrata Smith, another very interesting new

cribed species
species

Few
most

;

undetermined species of Ampeliscay &c.
Annelids are peculiar to true sandy bottoms.
;

Among

those of

interest are Sthenclais picta Y., (p. 348;) Liunbriconereis fragilis, a

northern and European species; Anthostoma acutuniY.', and Scolccolepis
cirrata.
The last is a northern species found in the Bay of Fundy and
north to the Arctic Ocean, and also on the northern coasts of Europe.

1
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The color

is
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chocolate-brown, with bright red, ligulate, dorsal branchige
The two large tentacles exceed in

on the anterior third of the body.

length three times the breadth of the body ; they are often coiled np, and
are greenish iu color. This worm is three or four inches long.
large purple Mecl-elia {M. hirida V.) was dredged in two localities.
Among the Mollusks there are but few species that are characteristic
of these bottoms, and probably none that are peculiar to them, unless
some of the Ascidians should prove to be so. The Molgula arenata (p.

A

XXXIII, fig. 251) is often common even on loose siliceous
sand and gravel, with which it forms a coating over its body. The
Molgula producta was dredged in some numbers on a bottom of fine
The integument is thin, translucent, closely
sand, with some mud.
covered with a layer of fine sand the tubes are transparent, whitish or
flesh-color, sometimes i)inkat the ends; anal tube with four, and branchial
with six, flake-white, longitudinal stripes, and often with a circle of flakewhite spots at the base outside, and other spots within. The anal orifice is square, but the branchial is either subcircular or squarish, in
expansion, and destitute of distinct lobes or papillie, in this respect differing from all the other species of the genus. The branchial tube is
generally a little the longest, and both of them are somewhat tapered,
with a swollen base.
The Glandida arenicola is another nearly globular Ascidian, which lives,
like the two preceding, free in the sand, and covers itself with a closelyadherent coating of sand. This species grows to be about half an inch
in diameter, and can easily be distinguished from the last by its much
smaller tubes, both of which have small square orifices, and by its thicker
and firmer integument, in which the sand appears to be somewhat imbedded. At the base there are some slender fibers for anchoring it more
securely in the sand. This was dredged by Mr. Prudden, oft' Cuttyhunk
INIessrs. Smith and Harger dredged it in great abunIsland, in 1872.
dance last year on St. George's Bank, on a bottom of clear siliceous sand,
in 28 fathoms. Dr. Dawson has also dredged it in Murray Bay, in the
It is, therefore, a decidedly northern species.
St. Lawrence Eiver.
Another species of Glandula also occurred on the true sandy bottoms.
The specimens of this were all small, mostly less than a fifth of an inch
iu diameter, and the integument was densely covered by rather coarse
and very firmly adherent grains of sand, in several layers the sand
completely concealed the tubes from view in all the specimens observed,
and it was not sufficiently studied while living to afford an accurate
426, Plate

;

;

description.

The Bryozoa and Hydroids that are found on the sandy bottoms are
mostlj^ attached to

dead

shells

and small stones that are scattered over

the surface.

Of Echinoderms several species occur on the hard bottoms of fine,
compact sand, or sandy mud, but most of these are more at home on
rocky bottoms.

[r,03]
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bottoms of loose siliceous sautl the JEchmarachnius panna (p.
XXXY, fig. 2G7) is often very abuiitlant. Several lumdred are
sometimes obtained at a single cast of the dredge. At locality SI, b,
off the south coast of Martha's Vineyard, in 21 fathoms, on a bottom of
clear siliceous sand, Dr. A. S. I'ackard dredged a fine specimen of a
rare and little known Ilolothurian, the Stereodcrma uniscmita. This has
not been found before, so far as known to me, since the two original
specimens were described twenty years ago. One of those was from the
Banks of Newfoundland, and the other was supposed to have been from
As both the original specimens appear to have
off Massachusetts Bay.
been lost or destroyed, this rediscovery was of considerable interest.
This specimen was about three inches long, and half an inch in diameter, fusiform, tapering to each end; the body and suckers were pale
tlesh-color, and the integument is tilled with a great abundance of small
tlio

302, Plate

calcareous plates.

Most of the Polyps and Sponges that occur on these sandy bottoms are attached to the scattering dead shells and small stones or
pebbles, and belong properly on the rocky and stony bottoms. One
large and fine sponge seems, however, to be peculiar to the sandy
bottoms. This is a firm, siliceous sponge, with a very compact and fine
texture. It is quite irregular in shape, but often grows in the form of
elongated, compressed masses, attached by one edge these masses are
often six inches or more in length and one or two in thickness, and
perhaps two or three high. Some of the largest specimens consist of
two or three such crest-like plates or lobes attached together at base.
When living the color is bright sulphur-yellow or lemon-yellow, and the
surface is nearly smooth. One fine living specimen, of large size, was
dredged by Dr. Packard off the southern shore of Martha's Vineyard, at
Xumerous specimens
locality 80, &, on a bottom of clear siliceous sand.
were also found thrown on Edgartown beach. These were mostly
bleached out white and more or less worn. This species has not yet
been identified. I have specimens of it from the coast of Virginia.
A very curious organism, of which the nature is still uncertain, but
which was supposed, at the time it was taken, to belong to the sandy
Foraminifera, was often extremely abundant in the clear siliceous sand.
They were nearly circular, somewhat flattened or biscuit-shaped, and
entirely covered by adherent grains of sandj except that there were
several dark-colored, hook-like processes projecting from the circumference. The size was generally less than a fifth of an inch in diameter,
and more frequently not more than .12 to .15 of an inch. When dried they
became very friable, and the sand fell asunder at a slight touch,
so that they then appeared like mere lumps of sand, but they retain
their firmness when preserved in alcohol. They were often so abundant
in the fine sand that when a dredge-full was washed through a moderately fine sieve several hundreds or thousands would sometimes remain
;

in the sieve.

.

.
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List of species inhabiting sandy and gravelly bottoms.

In the following list I have included nearly all the species that
ordinarily occurred on those bottoms in which sand predominated, even

though some of them are more strictly muddy-bottom species. Others
belong more properly on rocky, stony, or shelly bottoms, but are introduced here because they occur attached to the scattered shells aud stones
that are always liable to be met with on sandy bottoms.
In order to designate those species that are more strictly characteristic of the clear sandy bottoms, I have prefixed to them a dagger,
(thus: f.) To show the character of the fauna on the bottoms of mixed
or intermediate character, I have selected a single locality, 86, &, south'
west of Cuttyhunk Island and opposite the mouth of Buzzard's Bay,
where the depth was twenty-five fathoms, and the bottom consisted of
fine sand mixed with some mud and gravel, with a few small scattered
stones, and have prefixed an asterisk (thus *) to such species as occurred
at that particular locality, though most of them occurred also at other
:

localities.

ARTICULATES.

Cm stacea.
Page.
\

tCancer irroratus
C. borealis

Panopeus depressus
tPlatyonichus ocellatus.

Hyas

.

.

coarctatus

fEupagurus pollicaris
tE. Bernhardus
fHomarus Americanus
*Pandalus anuulicornis
t*Crangon vulgaris

312
493
312
501

*Phoxus Kroyeri

548
313
501
492

*t[Jnciola irrorata

493
501

tidotea Tuftsii

*Ampelisca, sp
Byblis serrata
Moera levis
*Ptilocheirus pinguis
t

Anonyx

(?),

sp

*Siphoncecetes cuspidatus.

Epelys montosus

501
507
501

315
501
501
501
501
501
370

*Diastylis quadrispinosa,and

other species of Cumacea.

507
Annelids.
Page.

Page.

Lepidonotus squamatus

*Harmothoe imbricata.
f Sthenelais

....

picta

*Xephthys ingens
Phyllodoce catenula
Nereis plagica
*Ninoe nigripes
^Lumbriconeris fragilis

320
321
501
431
404
397
508
501

*Ehynchobolus dibranchiatus
f Authostoma

acutum

341
501

t*Scolecolepis cirrata

*Ampharete

gracilis

t*Clymenella torquata
*Nicomache dispar
* Ammochares, sp

*Trophonia

afiiuis

*Ammotryi)ane fimbriata..
*Cistenides Gouldii

*Potamilla oculifera
*Euchone elegans
*Spirorbis porrecta!

501
508
343
512
508
507
508
323
322
433
498

.
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Ncmcrtcans and Flanananfi.
Page.

*Meckelia lurida
Nemertes, (?) red sp

501'

408

Pago.

I

|

*Leptoplana folium

487

'

Sij^unculoids.
Page.

410

*Phascolosonui caunentaiiuin

MOLLUSCA.
Gastropods.
Page.

Page.

*Neptunea pygma^i
lUicciumn iindatum
Astyris lunata
Anachis avara
t*Tritia trivittata

Crucibuhiin striatum

508
494
306
306
354
417

Crepidula foniicata.
C. unguiformis
.

.

355
355
420
495
508

.

fLnnatia beros
Rissoa cxarata
Margarita obscura.

Lamellihranclis.
Page.

Page.

fMya

arenaria, (young)

t*Eusatella Americaua
tSiliqna costata

Corbula contracta
Clidiophora trilineata
*Lyonsia hyaliua

*Periploma papyracea

Cochlodesma Leanum
tAngulus tener
*Cumingia tellinoides
*Callista convexa
*Cardiuiu pinnulatum

472

fAstarte castanea

432

356
358
418
432
358
509
418
358
418
432
423

tA. quadraus

500

.

. . .

*A. uudata
t*C3'clocardia borealis
t*C. Novanglioe

*Yoldia sapotilla

*Nucula proxima
Scapbarca transversa.
*Modiolaria corrugata

Pecten tenuicostatus.

Anomia

aculeata

508
418
418
509
432
309
509
509
495

Ascidians.
Page.

*Cyntbia partita
fMolgula areuata
t*M. producta
*M: Maubattensis

311
502
502
311

Page.

tGlaudula areuicola
tGlaudula, sp
Amaroecium pallidum
.

502
502
496

Bryozoa.
Page.

*Crisia eburnea

*Caberea

Ellisii

311
420

Page,

Bugula Murray ana..
*Cellepora ramulosa

496
312

—
212

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

[506]

RADIATA.
Ecli'moderms.
Page.

tStereoderma imisemita
t*EchinaracbDius parma
Strongyloceutrotus Drobacli-

o03
503
'

Page.

Asterias vulgaris
*Cribrella saugiiiuolenta

.

.

.

Opbiopholis acnleata

496
407

496

400

iensis

Acalei)lis.

Page.

*Platypyxis cyliudrica
*Cly tia Jobustoni
Eudendrium ramosuni

408
408
408

Page.

*Plumularia, sp
Hydractinia polycliua

407
328

Polyps.
Page.

Edwardsia lineata

497

Page.

Alcyouiiim carneum

497

PROTOZOA.
Sponges
Page.

Chaliiia oculata

497

Polymastia

497

IV.

5.

(?)

Page.

tMassive

.siliceous

sponge

Fauna of the muddy bottoms off the open

Within the depths

. .

503

coast.

which our dredgiugs extended, very few true
deposits of mud on the open coast usually
begin to occur only at the depths of twenty -five to thirty fathoms, and
even at these depths there is a considerable admixture with fine siliceous
sand. The central and deeper portion of the depression in line with the
axis of Vineyard Sound is, however, occupied ofi to the west of Gay
Head and No Man's Land by a deposit of fine, soft, sticky mud, filled
with the tubes of Annelids and Amphipods, {Ampelisca^ &;g.) Dredgings
were made on this bottom at localities 85, c, in 18 fathoms d, 19 fathoms;
On September 9, the temperature at 85, c, was 58° Fah€, 11 fathoms.
renheit at the bottom, and 62° at the surface at d, it was 57° at the
bottom and 62° at the surface; at e, it was 59° at the bottom and 63° at
the surface. This muddy bottom abounded in Annelids, small Crustacea,
and bivalve shells.
In several other localities, where the bottom was a mixture of mud
and fine sand, the mud seemed to predominate and to determine the
character of the life, so that such localities have been classed with the
muddy bottoms, though the fauna differed considerably from that of the
soft muddy bottoms referred to above.
In the following list, however, I
have specially designated the species found in the typical localities of

muddy bottoms

occur.

to

The

;

;

each kind.
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The principal

mud

localities

are as follows: 80,

where we dredged on the bottoms of

213

fine

sandy

south of Martha's Vineyard, in 21 fathoms;
Head, in IG fathoms; 87, a, 6, about fifteen

e,

84, &, southwest of Gay
miles east of Jilock Island, in 29 fathoms. At the last locality the temperature, on September 14, was 02^ F. at the surface, and 59^ at the

bottom.

Among the Crustacea none was more abundant on the soft, muddy
bottoms than a small species of AmpeUsca, which inhabits soft, flabby
tubes, covered with fine nuid. When taken out of the water these tabes
are always collapsed and flat, and they were so abundant in the mud
that it was almost impossible to wash it tlirough the sieves, because
they soon became completely clogged up with the tubes. When a quantity of the mud was left in a bucket of water these Crustacea would
come out of the tubes and rise to the surface in large numbers. This
species is generally quite pale, or nearly white. Its body is much compressed.

Another

variety, or perhaps a distinct species, found with the last, is

pale flesh-color, with a row of bright red spots along the middle of the

back

;

the antennie were specked with red

reticulated with red lines

;

more or less marked with red.
The Unciola irrorata, (p. 340,)
l)hipods,

The

eyes bright red

;

;

epimera

and the legs and caudal appendages are
Ptilochcirtis 2)inguls,

were associated with the preceding

and other

Am-

species.

fig. 13) was very abundant on
bottoms, together with other species of Cumacea, not
It is pale flesh-color, with a reddish purple patch at the

Diastylis quadrispinosa (Plate III,

muddy

the soft

yet identified.

and two small spots of pink.
The Annelids were very numerous, both on the soft muddy bottoms
and in the sandy mud. One of the most conspicuous species is the
Aphrodita aculeata, which was common in the soft mud. This is a large,

posterior part of the carajiax,

stout Annelid, the largest specimen obtained measuring about 3 inches

and about half as much in breadth. It is remarkable for the
exceedingly numerous and long setfe of many kinds, which cover its sides
and back, except along a narrow dorsal space some of these seta) are
stout, and nearly an inch long, with sharp points, and barbed near the

in length,

;

end, and they curve over the back

and are

liable to inflict painful

handled.

These

much

wounds,

like the quills of a porcupine,
if

the creatures are carelessly

set.e usually reflect bright, iridescent colors.

Several other northern European species, found also in the Bay of
at Saint George's Banks, were also met with.
Among these

Fundy and
were

Liimhrlconereis

fragiJis,

TerebelUdcs Stroi'mi, and several

The

Ne2)htJiys inyens (p. 431,

species on these bottoms

Scolccolepis

cirrata,

more common

Plate XII,

and grows

figs.

McJinna

cristata,

species.

59-GO)

is

a very abundant

to a large size.

The curious Sfcrnaspis foHsor (Plate XIV, fig. 74) is quite common
and the Trophonia affinis (Plate XIV, fig. 75) was dredged several times.
;
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common, or even abundant, in the various
and quite a number proved to be undescribed, and therefore
their descriptions will be found in the systematic catalogue accompanying this report. Among these were Lycidice Americana.; Ninoe nigripes,
Anthostoma, sp., Acutum, Ammotrypane Jimhriata, Travisia carnea,
Eone gracilis, Brada setosa, Isicomaclie dispar, Bhodine aftennata, a
species of Ammochares, Ampharete gracilis, Enclione elcgans, and a
other species were also

localities,

species of Nematonereis.

Several species of Nemerteans also occur on these bottoms.

and most interesting is a large species of AfecJcelia, {M.
grows to the length of 8 or 10 inches, aud .25 broad

;

The

largest

lurida, V.)
its color is

This
deep

chocolate- brown, with paler margins. It generally breaks up into numerous
fragments when caught. Another species, belonging, perhaps, to the
genus Cerehratulus, but not sufficiently studied while living, was 2 or 3
inches long in extension, aud .05 to .08 of an inch broad. Its color was
dark olive-green, darkest anteriorly, the head with a white margin.
The lateral fossce of the head were long aud deep the eyes incou
spicuous, perhaps wanting; proboscis emitted from a terminal pore the
ventral orifice, or mouth, i^laced well forward. Both this and the i)receding were found at the 29-fathom locality, in sandy mud, but the
former also occurred in soft mud, in 19 fathoms.
One of the most abundant Gastropods is Neptunca xiygma'a, (Plate
XXI, fig. 115,) which is a rather northern shell, very common in the
Bay of Fundy. The specimens from this region are, however, quite as
large as any that I have seen from farther north. The small disk-shaped
egg-capsules of this shell were found in great abundance early in September attached to various bivalve shells, as well as to the shells of the
XepUinea itself.
Bticcinuvi i(7idatum, (Plate XXI, Fig. 121;) Bela karpularia, {Flute
XXI, fig. 108;) Lnnatia immaculata, (Plate XXIII, fig. 131;) Margarita
;

;

o&scwr«, (Plate

(Plate

XXV,

XXIV,

fig.

fig.

small numbers on the

muddy

bottoms.

The Lamellibranchs were quite abundant.
spicuous

is

aud Gylichna alba,
which were met with in

156;) Astyris rosacea;

163,) are all northern shells,

One

of the most con-

the northern Cyprina Islandica, (Plate XXVIII,

which was quite common at
Many of the shells from the
ern and even
Fig. 3.
supposed not

fig.

201,)

several localities, especially in soft

mud.

deeper dredgings in this region are northwhich have been
Among
to occur south of Cape Cod.
these northern forms are Macoma proxima, of which
we dredged a few small specimens Cyclocardia horealis
;uid C. Novanglicv (p. 418,) both of which were common;
Asfarte undata, (Plate XXIX, fig. 203,) which was
arctic species, several of

;

dredged in considerable abundance at several

A

localities.

the shells of this species,
obtained here, were quite different in aj^pearance from the varieties
large

proportion

of

that occur in such abundance in the

Bay

of

Fundy.

The

latter.

;
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altliougb quite variable in form and sculpture, are generally compressed
those from this region are mostly rather swollen, and often decidedly
obese. These correspond with the type-specimen of A. lutea PERKiNy,

New Haven,

which I have been able, through tlie kindness
compare directly with our specimens. This form is,
])erhaps, sulTiciontly well marked to be designated a sa variety, fliitca,J
but many specimens intermediate between this and the ordinary forms
occurred. This variety resembles the European A. sulcata more closely
than do any of the other varieties of our species, but in the character
of the hinge, lutudc, beaks, and sculpture, it difl'ers decidedly from any
European specimens that I have seen. The Astarte quadmns (Plate
XXIX, fig. 205) was rarely met with. Good-sized specimens of the
large scollop, Pcctni tcntucostatus, were dredged off Gay Head on hard
bottoms, and also on the muddy bottom, in 2D fathoms, and in several
from

(fig. 3,)

of Dr. Perkins, to

The northern Anomia aculeata (Plate XXXII, figs.
other localities.
230,240) occurred adhering to dead shells. The Modlolaria corrugata
(Plate XXXI, fig. 23.")) was dredged several times in the deepest localities, but M. kcvigata, recorded by Mr. Sanderson Smith, was not met
with

b}'

Rhode

us; nor Leda tenuisHlcafa, which has been found off Xewport,
The Xxcida delphinodonta (Plate XXX, fig. 229) was

Island.

common on

soft

muddy

212) appeared to be not

bottoms.

The Lucina

uncommon on

filosa (Plate

similar bottoms, but

XXIX,

fig.

most of the

specimens obtained were less than an inch in diameter. Small speciof Periploma papyracea (Plate XXVII, fig. 197) were frequently
dredged. The specimens of Thracia truncata (Plate XXVII, fig. 195)
were few and small. The Cryptodon obesus V., (Plate XXIX, fig. 214,)
was first discovered in this region, but all the specimens were of large
I have since seen smaller
size and dead, though mostly quite fresh.
.specimens from Labrador, &c.
C. Gonldii (Plate xxix, fig, 213,) is more
common. Yoldia sapotiUa (Plate XXX, fig. 231) was generally abundant,
especially in the soft mud, but Y. obesa was only met with once, and
in small numbers, in 20 fathoms ; Y. thraciformis we did not meet with,
but Dr. Simpson records it from oft* Long Island.
Of Ascidians very few species occur. The most abundant is Eugyra
pilularis, (Plate XXXIII, fig. 249,) which, in contraction, looks like a
round ball of mud, for it completely covers itself with a thick coating
of, fine sand or mud, which is held in place partly by delicate fibrous
processes from the integument, those from the base being longer, and
serving to anchor the little creature in the sand by attaching a conWhen the'sand is removed,
siderable quantity of sand to themselves.
the integument is found to be thin and quite translucent, the tubes,
when extended, are long and transparent, close together, and inclosed

mens

by

a

naked band which surrounds the base of both.

Figure ^5. Original figure of Astarte lutea, natural
the Boston Society of Natural History.

size.

From

It is also very
the Proceedings of

;
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Tlie MoJgida producta (p. 502) also
iu the Bay of Fundy, &c.
occurred on tlie sandy mud at the 29-fatliom locality.
The Ecliiuoderms appear to "be very scarce on tliese bottoms. The
only one of special interest was the Molpadia ooUtica, a small, round,
rather slender species, about au inch and a half long, of a nuiform lleshcolor.
Of this only one specimen was dredged, at the 29-fathom locality,
It had not been
fifteen miles east of ^o Man's Land, by Dr. Packard.
observed alive before, the only specimens previously known having

common

been taken from the stomachs of fishes.
The most interesting Hydroid that lives on the muddy bottoms is
This is a very beautiful
Coryiyiorpha pendula, (Plate XXXYI, fig. 273.)
species, which grows singly, with the bulb like base of the stem inserted
into the mud.
Two interesting species of Polyps were found on the muddy bottoms.
One of these, the Edicardsia farinacea, occurred only on the soft muddy
bottom off Gay Head, in 19 fathoms. It is a cylindrical species, about
an inch long, and .10 or .12 of an inch in diameter, remarkable for having
only 12 tentacles, which are equal, unusually short, thick, and blunt.
The coating of mud in the middle region is thin and easily removed.
The single specimen obtained here had only 10 tentacles, but in other
respects it agrees essentially with those found on similar bottoms at
several localities in the Bay of Fundy, all of which had 12 tentacles.
The body is whitish or flesh-color, the naked portion below the tentacles
in the specimen from off Gay Head, was striped with 10 longitudinal
these
lines or bands of brown, corresponding with the tentacles
bands were varied with flake-white specks and mottlings, the spots of
M'hite becoming more distinct near the tentacles; these bands were
alternately lighter and darker. Tentacles translucent at tip, tranversely
barred on the inside, with about five brown bands and spots, the lower
*ones often Y-shaped or W-shaped, and some of them extend around
to the outside of the tentacles alternating with these brown bands were
bars and spots of yellow and of white. The disk was pale yellow, varied
with small brown spots, mostly forming radiating rows from the mouth
to the bases of the tentacles, and there were two spots of brown between
the bases of adjacent tentacles mouth with ten lobes, which were also
brown, with a fine light line extending from between them to the intervals between the tentacles. The specimens from the Bay of Fundy
vary considerably in color, but the above is one of the more frequent
;

;

;

styles of coloration.

The

E])izoanthii^ Americanufi

(PlateXXXYIlIj^gs.

286, 287) is a very

singular species, which either lives attached to stones, as in the deeper
parts of the

Bay

of

Fundy and

off"

Saint George's Bank, in 430 fathoms,

attaches itself to univalve shells, inhabited by hermit-crabs.
All those obtained iu this region had the latter habit, and were from the

or else

it

29-fathom place, fifteen miles east of Block Island, on sandy mud.
After one original young polyp has found lodgment and attached itself to
the shell, its base begins to expand over the surface of the shell, and from

.
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arise, which soon grow larger and become
the basal membrane continues to extend
while
like the parent polyp,
until the whole shell becomes incrusted
develop,
to
new
buds
itself and
while a number of beautiful polyps
and
out,
insi«le
membrane,
the
by

this basal

membrane buds

shell, and turn their mouths in diHerent
The number of the polyps in these colonies varies, according to the size of the shell, from three to ten or more. Finally, by some
chemical process, the polyps, or rather their basal membranes, dissolve
the shell entirely, and apparently absorb it into themselves. And yet
the membranes retain the spiral form of the shell very perfectly, and the
hermit crab eventually actually lives inside the membranes of the polyps,
which continue to grow and even to enlarge the chamber for the use of

arise

from the upper side of the

directions.

it need not change its habitation for a larger one as it
grows older. AVhen fully expanded these polyps are about an inch high,
and are capable of changing their form considerably, but they are generally more or less cylindrical, or else hour-glass shaped. There are 38
or more tentacles, in full grown ones, and they are subequal, long,
slender, acute, arranged in two close circles, and usually- held in a
recurved position, (as in fig. 287,) with those of the outer circle more

the crab, so that

recurved thau those of the inner ones corresponding with the bases of
the alternate tentacles there is an outer circle of triangular points or
lobes, covered externally, like the rest of the exterior of the body, with
;

adherent and imbedded grains of fine sfindi The mouth is bilabiate,
often somewhat raised on a conical jirotrusion of the disk, the lips manylobed, or plicate. The integument of the body when fully expanded is
translucent, pale flesh-color, or salmon-color disk and tentacles salmoncolor, or pale orange, sometimes white, the lips and inside of the mouth
;

brighter orange.
List of species inhahiting bottoms composed of soft mufl and sandy
the outer coast.

mud

off

In the following list those species tTiat were found on the soft, sticky
in 11 to 19 fathoms, oft' Gay Head, are designated by the sign |, i>refixed to their names. Those that occurred at 87, «, i, in 29 fathoms,
fine sandy mud, fifteen miles east of Block Island, are designated by an

mud,

asterisk prefixed.

ARTICULATA.
Crustacea.
Page.

Page,
j

X

339
313
493

Libinia canaliculata

Eupagurns longicarpus
Pandalus annulicornis
Hippolyte pusiola

*

Crangon vulgaris
*

X

Diastylis quadrispinosa

.

395
339
507

Ampelisca, sp
* Byblis serrata
*
X Ptilocheirus pinguis
* t Unciola irrorata
* t

* SiphoniT'cetes
X

cuspidatus.

Epelys montosus

Phoxus Kroyeri

501

E. trilobus

*

315

Anthura brachiata

Mcera levis

507
501
507
507
501

370
370
573

.
.

.
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Annelids.
Page.
*

I

*

Harmotlioe imbricata
Lepidouotus squamatus
* Neplithys iugens
I
N. bncera
I

Euraidia, sp.

320
507
416
397
397
397
508
507
508
508
508
508
508
507

,-

Pbyllodoce, sp
* i^ereis pelagica
I

*

Lycidice Americana

*

Lumbriconereis fragilis.
Nematouereis, sp

*

Niuoe nigripes

I

Eone gracilis
I Antbostoma acutum
X

Antbostoma, sp
* Scolecolepis cirrata
I

Ammotrypane

Page.

507
321

Aphroclita aculeata

508

fimbriata..

I

Travisia carnea

508
508
507
507

Brada setosa
*
I

Tropbonia affinis

J

Sternaspis fossor

* Cirrbinereis fragibs

Potamilla oculifera
* t Each one elegans

397
343
508
508
508
323
508
507
507
320
322
508

* Spirorbis, sp

397

*

I

Clymenella torquata

Ammocbares, sp
Nicomacbe dispar
Rbodine attennata
*
*

Cisteiiides Gouklii
*

Ampbarete

gracilis

Melinna cristata
* Terebellides Stroemi
I Poly cirrus eximius

^emerteans and Flanarians.
Page.

Page.
I

Meckelia lurida

Cerebratnlus,

(?)

green sp

.

.

508

* Polinia glutinosa

508

*

324
487

Leptoplana folium

Sipunculoids.
Page^
I

Pbascolosoraa csementarium

416

MOLLUSCA.
Gastropods.
Page.

Bela barpularia
X Buccinum undatum .......
* X Neptunea pygmiiea

* Tritia trivittata

Astyris lunata
*
*

Astyris rosacea
Crucibulnm striatum

508
508
508
354
30G
508
399

Page.

Crepidula unguiformis

355
355

C. foruicata
*

Lunatia beros, var.

trise-

354
508

riata
* L.
*
*

immaculata

Margarita obscura
Cylicbna alba

508
508

Lamellibranchs.
Page.

Eusatella Amerii^aua

.350

* Siliqua costata
I

Corbula contracta

Page.
*

432

358

|Clidiopbora trilineata.
* Lyonsia byalina
X

418

* X

358
509

Periploma papyracea

.

.

Thracia truncata

Angulus

ttMier

* ]\Iacoina

i)roxiiiia

Cumingia

telliuoides

*

couvexa

*
*

I

Callista

t

Cypriiia Islandica

I

Cardiinn i)ininilatuin

.

.

.

I Lucina lilosa
* Cryptodou Gonldii ....
* |0. obesus
* t Astarte castaiiea
J xV. quadraus
*
I A. uudata

*

* Cyclocardia borcalis.
*

*

.

C. Xovanglia}
J

.
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*

..

.

Xucula proxima

5()'J

*

|X.

;!."i8

I

Yoldia limatula

r>()S

*

418
432
508
423
509
509
509

Y. tliraeiforniis
* Y. obcsa

I

delpliiiiodoiita

.

.

.

.

Y. saiK)tilla

432
509

508
508
508
432

*
*

.

I

Crenella glandula

I

Pecten tenuicostatus

Auomia

*

509
432
509

509

Leda tenuisnlcata
Argina poxata
Seapliarca transversa.
Mytilus edulis
* Modiolaria nigra
J
M. corrngata
M. laevigata

219
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aculeata

509
509
309
309
307
433
509
509
418
509
509

Ascidians.
Page.
*

J

Kngyra

* ]\r(>lgiila

pilularis

509

producta

510

Page.

Cynthia partita.

311

Bryozoa.
Page.
*

Caberea

420

Ellisii

*
j

Bugula IMurrayana

490

RADIATA.
EcJiinoderms.
Page.

*

Molpadia

510

oolitica

Strongylocentrotus

DriJba-

cliieusis

I'age.

I

Asterias vulgaris

I

Cribrella

sauguinolonta

490
407

400
Acaleplis.
Page.

* Clytia
*

Jobnstoni

Eudeudrium raniosuin ....

408
408

Page.

*

Coryniorpba pcndula,

510

Polyps.
Page.
t

Edwardsia farinacea
IG V

510

Page.
*

Epizoautbus Americanus.
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B.— LISTS OF SPECIES FOUND i:tf THE STOMACHS OF
FISHES— FOOD OF FISHES.
lu the following lists I liave brought together the principal results of
the various recorded examinations of stomachs of fishes in this region,
Tip to the present time, whether done in connection with the United
States Fish Commission or independently.
ities are

The

special dates

and

local-

given in each case.

were made in conThose from May to July,
1872, are based on collections made at Wood's Hole by Mr. Vinal N.
Edwards, for Professor Baird. Those at Great Egg Harbor, New Jersey, April, 1871, were made by Mr. S. I. Smith and the writer while on
an independent visit to that place.* The observations made at East-

The observations from June

to September, 1871,

nection with the work of the commission.

port, Maine, in 1872, are not included in this report.

The names of the fishes used in this list are those adopted by Profesand agree, for the most part, with tliose used by Professor

sor Baird,

Theodore Gill in his Catalogue of the Fishes of the Eastern Coast of
jSTorth America.

Striped Bass; Rock-Fish, or "Rock;-' {Boccus

At Great Egg Harbor, New
freshly caught in seines, with

llneatus.)

Jersey, April, 1871, several ^5pecimens,

menhaden,

&c., contained

Crangon

vul-

garis (shrimp) in large quantities.
specimen caught at Wood's Hole, July 22, 1872, contained a large
mass of " sea-cabbage," Viva latlssima, and the remains of a small

A

fish.

Specimens taken at Wood's Hole, August, 1871, contained crabs, Canand lobsters, Homarus Americanus.

cer irroratus ;

White Perch

;

{Morone Americana.)

Numerous specimens caught with the preceding
bor,

New

at

Great Egg Har-

Jersey, contained Crangon vulgaris.

Black Bass; Sea-Bass
Specimens caught

in

cvah, Cancer irroratus

;

{Centropristis fuscus.)

Vineyard Sound, June
;

10,

contained the

common

the mud-crab, Pano/>eHS Sayi ; three species of

fishes.

Another caught May 25 contained a squid, Loligo pallida.

Scup; PORGEE; {Stenotomus argyrops.)
Forty young specimens, one year old, taken at Wood's Hole in Augirst,
contained large numbers of Amphipod Crustacea, among which were
TJnciola irrorata, Ampelisca, sp., &c.

;

several small mud-crabs, Panopeus

depressus; Idotea irrorata; Nereis virens,

several species, too
*

The

much

and numerous other Annelids of

digested for identification.

results of the observtitious

made

at Great

Egg Harbor were

writer in the American Naturalist, vol. v, p. 397, 1871.

published by the

;;
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Other specimens, opened at various times, sliow that
general feeder, eatins?

all

and univalve mollusks,

this fish is
very
kinds of small Crustacea, Annelids, bivalve

\S.c.

Tautog; Black Fisn; {Tantoga
Specimens caught at Wood's

onlth.)

Ilole,

May

23, contained the

common

rock-crab, Cancer irroraius ; hermit-crabs, I]Hpa(/urus longicarims ; shells,
Tritia trivlttuta^ all crushed.

Others caught ]May 2G contniued Eupa/jurus poIUcaris ; E.longicarthe harnaclej Balanus crenatiis ; the squid, Xoi///o Pealii ; Tritia
trivittata.
Others taken IMay 29 had Cancer irroratus ; mud-crabs,
Panopeus ilcprcssiis ; lady-crabs, FlatyomcJius occUatus ; shells, Tritia
trivittata, Crepidula fornicata, Argina jpexata, and the scollop, Fectcn
irradians ; barnacles, Balanus crenatus, all well broken up.
Another taken INIay 31 contained Platyonichus occllatus; Tritia trivit-

2)iis ;

tata.

Others taken June 3 contained the mud-crab, Panopeus dejpressus ; triangular crab, Pt'/m mutica; Crcpidula unguiformis ; Triforis nigrocinctus
the common muscle, Mytilus cdidis ; and the "horse-muscle,'' Modiola
modiolus.

Another, on June

10,

contained the

tus; mud-crab, Panopeus Sayi
thia partita

;

common

rock-crab. Cancer irrora-

Nuculaproxima ; several ascidians, Cyn-

and Leptoclinum albidum.

Two

caught July 8 and 15 contained small lobsters, Homarus Americanus; Crepidula fornicata ; Bittium nigrum ; abryozoan, Crisia ehurnea ;
sand-dollars, EcMnaraclmius parma.
A specimen caught in August contained long-clams, 2[ya arcnaria ;
muscles, Mytilus edulis

;

Petricola plioladifofmis.

Weak-Fish; Squeteague;

{Cynoscion regalis.)
Several caught in seines at Great Egg Harbor, Xew Jersey, April, 1871,
with menhaden, &c., contained large quantities of shrimp, Crangon vulgaris, unmixed with other food.

Specimens taken at Wood's Hole, in July, often contained sand-crabs,
; and very frequently squids, XoZ/</o Pealii.

Platyonichus ocellatus

King-Fish {Menticirrus nehulosus.)
Four specimens taken in seines at Great Egg Harbor,
;

April, 1871, con-

tained only shrimp, Crangon vulgaris.

Others taken at Wood's Hole,

May

29,

were

filled

with Crangon rul-

garis.

Specimens taken in July contaijied rock-crabs, Cancer irroratus
squids, Loligo Pealii.

EuDDER-FiSH

A

;

{Palinurichthys perciformis.)

specimen caught at AVood's Hole, in August, contained a small
Squilla empusa; and young squids, Loligo Pealii.
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{Scomber vernalis.)

;

Specimens

t.akeu Jul}^ 18,

twenty miles south of

Xo Mans Land,

con-

tained shrimps, Thysanopoda, sp. larval crabs in the zoeaandmegalops
stages of development young of hermit-crabs young of lady-crabs,
;

;

;

young of two undetermined Macrouraj numerous small Copepod Crustacea numerous shells of a Pteropod, Spirialis

Flatyonichus ocellatns

;

;

Oouldii.

Small Tunny; (Orcynus thimnina.)
One specimen caught at Wood's Hole,
squids,

BONITO

LoUgo
;

in

August, contained eleven

Fealii.

{Sarda pclamys.)

Specimens taken at Wood's Hole,
of shrimp, Crangon vulgaris.

in

August, contained an abundance

Horse-Mackeeel {Pomatomus saUatrix.)
Specimens caught at Wood's Hole, in August, frequently contained

Blue-Fish

;

;

; also various fishes.
Off Fire Island, Long Island, August, 1870, Mr. S. I. Smith saw bluefishes feeding eagerly on the free-swimming males (hetei-onereis) of Fereis
Umhata, (p. 318,) which was then very abundant.

squids, Loligo Fealii

Sea-Robin

[Frionotus Carolinus.)

;

A specimen caught at Wood's Hole, May
gon vulgaris

;

27,

contained shrimp, Cran-

and a small flounder.

Another caught May 29 contained Amphipod Crustacea, Anonyx {?),
and Crangon vulgaris.
Specimens dredged in Vineyard Sound, in August, contained mudcrabs, Prt«oj?e?;s (iSVf^iy rock-crabs, Cancer irroratus ; and several small
sp.

;

fishes.

TOAD-Fisn; {Batrachiis iau.)
Several specimens examined at Great Egg Harbor, New Jersey', April,
1871, contained young edible crabs, CalUnectes hastaiiis of various sizes
up to those with the carapas two inches broad; shrimp, Crangon vul.
garis ; prawn, Fala^monetcs vulgaris ; llyanassa obsolcia ; various fishes,
especially the pipe-fish, Syngnathus Feclcianus ; and the anchovy, Engraulis vittatus.

A specimen caught at Wood's Hole,

in July,

contained the

common

rock-crab. Cancer irroratus.

GoosE-Fisn

;

A specimen

Angler

;

{LopMus Americanus.)

caught in Vineyard Sound,

Cancer irroratus

;

and squids, Loligo

in

June, contained crabs.

Fealii.

CoD; {Gadus morrhua, var.)
The cod-fishes devour a great variety of Crustacea, Annelids, Mdllusks, star-fishes, &c.
They swallow large bivalve shells, and after
digesting the contents spit out the shells, which are often almost uuiu-

[.')17]

juretl.
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They are

also very foiul of shrimps,

frequently swallow whole, even when

much
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and of crabs, which they

of lar^e size.

Tlie brittle star-

by them. I have taken large
stomachs on the coasts of
their
from
aculeata
Opkiopholis
the
masses of
Maine and Labrador and in some cases the stomach would be distended
with tliis one kind, unmixed with any other food.
In this region I have not been able to make any new observations on
the food of the cod. This deficiency is partially supplied, however, by
the observations made by me on the coast of Maine, &C., coui)led with
the very numerous observations made at Stoningtou, Connecticut,
many years ago, by Mr. J. H. Trumbull, who examined large numbers of
the stomachs of cod and haddock, caught within a few miles of that
fishes {()2)hiurans') are also

relished

;

This collecmade, was put into the hands of the liev. J. 11. Linsley, Avho incorporated the results into his " Catalogue of the Shells of
Connecticut,'' which was published after his death, and in a somewhat
unfinished state, in the American Journal of Science, Series I, vol.
xlviii, p. 271, 1845. In that list a large number of species are particularly
mentioned as from the stomachs of cod and haddock, at Stoningtou, all
of which were collected by Mr. Trumbull, as he has informed me, from
fishes caught on the fishing-grounds near by, on the reefs off Watch
Many other northern shells, recorded by Mr. Liusley as from
Hill, &e.
Stoningtou, but without particulars, were doubtless also taken from
the fish-stomachs by Mr. Trumbull. There was no record made of the
Crustacea, &c., found by him at the same time.
The following list includes the species mentioned by Mr. Linsley as
from the cod. For greater convenience the original names given by him
are added in parentheses, when differing from those used in this report:
place, for the sake of the rare shells that they contained.

tion of shells, thus

List of moUu.sls, cOc, obtained by Mr. J.

H. TrumbuU, from

near i^toninyton, Connecticut.

GASTROrODS.
Sipho Islandicus (?), young, (Fusus corneus.)
Ptychatractus ligatus, (Fasciolaria ligata.)
Turbonilla interrupta, (Turritella interrupta.)
Turritella erosa.

Eissoa exarata, (?), (Cingnla arenaria.)
Lunatia immaculata, (Xatica imnmculata.)

Amphisphyra

pellucida, (IJulhi debilis.)

Chiton marmoreus,

(!),

(Chiton fulminatus.)

LAMELLTBRANCHS.
]\[artesia cuneiformis,

(Pholas cuueiformis.)

Periploma papyracea, (Anatina papyracea.)
Thracia truncata.

cod-fish caught
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Tagelus divisus, (Solecurtus fragilis.)
Seinele equalis, (?), (Ampliidesma requalis.)
Ceronia arctata^ (Mesodesma arctata.)
Montacuta elevata, (Moutacuta bidentata.)
Callista couvexa, young, (Cytherea morrhuana.)
Cardium pinuulatum.
Cyprina Islaiidica.
Gouldia mactracea, (Astarte mactracea.)
Yoldia sapotilla, (Niicula sapotilla.)
Y. limatula, (K limatula.)
Nucula proxima.

N. tenuis.
Modiolaria nigra, (Modiola nexa.)
Crenella glandula, (M. glaudula.)

Pecteu tenuicostatus, young, (Pecten fuscus.)

ECHINODERMS.
Ecliinaraclinius parraa.

Haddock; [Melanogrammus wglifimis.)
The haddock is not much unlike the cod
It

is,

perhaps,

more omnivorous,

still

in the character of its food.

or, at least, it

generally contains a

greater variety of species of shells, &c. ; many of the shells that it
habitually feeds upon are burrowing species, and it iirobably roots
them out of the mud and sand.

A

complete

list

of the animals devoured

by the haddock would

We

have
doubtless include nearly all the species belonging to this fauna.
had few opportunities for making observations on the food of the haddock
south of Cape Cod, but have examined
specimen taken at Wood's Hole,

A

Gammarus

many from

farther north.

November

G,

1872, contained a

and a few specimens of Crangon
Another from Nantucket contained the same species.
vulgaris.
The following species of shells were mentioned by Mr. Linsley, in
his catalogue, as from the haddock
large quantity of

natator,

:

List of molhisls ohtained

from stomachs of

necticut, hy

Neptunea

i)ygm;Tea,

Mr.

J.

Jiaddod:, at Stonington, Con-

H. TrumhuU.

(Fusus Trumbulli.)

Astyris zonalis, (Buccinum zonale.)
Bulbus flavus, (?), (Natica llava.)

Margarita obscura,
ActiBon puncto-striata, (Toruatella puncto-striata.)
Cylicbna alba, (Bulla triticea.)
Serripes Grcenlandicus, (?), (Cardium Groenlandicum.)

The above list doubtless contains oidy a small portion of the species
by Mr. Trumbull, but they are all that are specially recorded.

collected

;
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and diversity of the haddock's food,
of the species taken from the stomach of a single s])eciraeu,

illustration of the character

add a

list

from the Boston market, and doubtless caught
September, 1871.

in

Massachusetts Bay,

GASTROPODS.
Natica clausa.
Margarita Grocnlaudica.

LAMELLIBRANCHS.
Leda teuuisulcata.
Nucula proxima.
N. tenuis.
Crenella *»laudula.

ECIIINODERMS.
Psolus phantnpus.
Lophothnria Fabricii.
In addition to these there were fragments of shrimp, probably Farulaand numerous Annelids, too much digested for identi-

lus annnlicornisi.
fication.

Tom-Cod

;

Frost-Fish

;

{Microgadus tom-codus.)

Several specimens from New Haven Harbor, January 30, contained
numerous Amphipods, among which were Moera levis ; Gammarus, sjy.
Anq}eUsca,si). ; an undetermined Macrouran; numerous Eutomostracaj
the larva of Chironomns oceanicus.
lot taken in a small pond at Wood's Hole, in March, by Mr. Yinal

A

Edwards, contained the common shrimp, Crangon I'ulgaris large
numbers of the green shrimp, Virhius zostericola ; the prawn, P«/fcwionetes vulgaris ; large quantities of Amphipods, especially of Gammarus
(innuJatus, G. natator, Calliopins hwluscula, and Microdeutopus minax
and smaller numbers of Gammarus ornatus and G. mucronatus.
Another lot of twelve, taken in April at the same i^lace, contained
most of the above, and in addition several other Amphi[)ods, viz 3Ioera
levis, Poutogeueia incrmis, Ptilocheirus pinguis, and Caprella ; also Xcreis
virens, and various small fishes.
!N".

;

:

OCELLATED Flotjnder; Su>im:er Floijnder

;

{ChmiopseUa

ocellaris.)

Several specimens taken in the seines, at Great Egg Harbor, >SI'ew
Jersey, in April, contained large quantities of shrimp, Crangon rulgaris

and Mysis Americana ; one contained a full-grown Gehia affinis.
One caught at Wood's Hole, June C, contained twenty-six speciuiens
of Yoldia limaiula ; and numerous shells of Nucula proxima, Angulus
tencr, and Tritia trivittata; and Am])liipod Crustacea belonging to the
genus Ampelisca.
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Specimens caught at Wood's Hole, in July, contained rock-crabs,
Cancer irroratus ; Pinnixa cylindrica ; Crangomndgaris ; squids, ioZi^o
Pealii; Angulns tener ; Nticnla 2)roxima ;

and many "sand-dollars," Uchi-

naraclinius panna.

Winter Flounder;

{Pseudopleuronecfcs Americanus.)
specimen canglit at Wood's Hole, in August, contained large numbers of Bulla soUtaria.

A

Spotted Flounder {Lophopsetta maeulata.)
Numerous specimens caught in seines at Great Egg Harbor,
;

April,
1871, contained large quantities of shrimp, especially Mysis Americana

and Crangon

viilgaris ;

zheytrawn, Fahcmonetes vulgaris; numerous

phipods,

Gammarus mticronatus ; one contained a Gebia

Minnow

;

Am-

affinis.

[Fimdulus phcidenUis.)

Specimens caught in July, at Wood's Hole, contained large numbers
of Melampus Mdentatus, unmixed with other food.

Sea-Herring; {Glupea

elongata.)

Specimens taken in Yineyard Sound, May 20, contained several
shrimj^, Crangon vulgaris, about 1.5 inches long; Mgs is Americana, and
large numbers of an Amphipod, Gammarus natator ; also small fishes.

Shad

;

{Alosa iyranmis.)

Several specimens taken in the seines, at Great
1871, contained finely-divided fragments of

Egg

Harbor, April,

numerous Crustacea, among

which were shrimp, Mysis Americana.
Several from the mouth of the Connecticut Eiver, May, 1873, contained
fragments of small Crustacea, [Mysis, &c.)

Hickory Shad

[Pomolohus mediocris.)
Several specimens taken in the seines at Great
;

Egg Harbor,

April,

1872, contained large quantities of fragmentary Crustacea; one con-

tained recognizable fragments of shrimp, Crangon vulgaris.

Menhaden

A large

;

(Brevoortia menhaden.)

of specimens freshly caught in seines at Great Egg
Harbor, April, 1871, were examined, and all were found to have their
stomachs filled with large quantities of dark mud. They undoubtedly
swallow this mud for the sake of the microscopic animal and vegetable
organisms that it contains. Their complicated and capacious digestive
api^aratus seems well adapted for this crude and bulky food.

FiLE-Fisn

number

;

(

Ceratacai\thus aurantiacus.)

A specimen taken

at

Wood's Hole,

in Auguil;, contained a quantity of

the finely-divided stems and branches of a Hydroid, Pennaria

Dusky Shark

;

tiarella.

[Eulamia ohscura.)

Several specimens caught at Wood's Hole, in July and August, con-

tained lobsters,

Homarus Americanus ;

rock-crabs, Cancer irroratus.
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Blue Shark

A

[Eulamia

;
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Milbcrti.)

large spociineii cauglifc at

Wood's Hole,

in

August, coiitained a

quantity of small bivalve-shells, YoUlia sapotllln.
TiGEii- Shark

{Galeroccrdo tigrina.)

;

Wood's Hole, iu August, contained large univalve
Buccinum unddtum. and Lunatia hems.

Si)eciniens caught at
shells,

DOG-Fisil

;

{Mustclus canis.)

^

Several specimens caught at Wood's Hole, in August, contained lobsters,

Homarus Amcricanus ;

spider-crabs,

Libima canalicuhifa ; rock-

crabs, Cancer irroratus.

Sand-Shark; {Eugomphodus

littomUs.)

Many

specimens taken at Wood's Hole, in July and August, contained
lobsters, Ilomarns Amcyicanufi, in abundance; Cancer irroratus ; and
squids, Loligo FeaVii.

Skate "Summer Skate;" {Rata diaphana.)
specimen taken at Wood's Hole, May 14, contained rock-crabs,
Cancer irroratus; a young skate; a long sleuder &sh, {Ammodi/tes ?.)
Another, caught in July, contained Cancer irroratus.
Co:\Ew:oN

;

A

Peaked-nose Skate

;

{Raia Iwvis

.^.)

Specimens caught in Vineyard Sound, May 14, contained numerous
shrimps, Crangon vulgaris; several Conileraconcharum; several Annelids,
among them Nephthys ingens ; Mecliclia ingens ; two specimens of Phascolosoma Gouldii ; razor-shells, EnsateUa Amer icana, [the " foot" only, of
many specimens ;) a small fish, Ctenolahrus burgall. Specimens taken at
Menemsha, in July, contained large numbers of crabs. Cancer irroratus;

and of lobsters, Homarus Americamis.
Stino-Eay; {Trijgon centroura.)
Specimens caught at Wood's Hole, in July and August, contained
large numbers of crabs, Cancer irroratus ; squids, Loligo Fealii ; clams,

Mya

arenaria

;

Lunatia

Jieros.

Long-tailed Sting-Ray;

{Myliobatis FreminviUei.)

Vineyard Sound, in July, contained an abundance
of lobsters, Homarus Americamis ; crabs, Cancer irroratus ; also clams,
2Iya arenaria; and Lunatia hcros.
Specimens taken

in

" Rabbit-Fisil"

A specimen

taken at Wood's Hole,

in July,

contained a lobster, i/ow«-

rus Americamis.

"Fog-Fish."

A

specimen caught at Wood's Hole, July
Eupagurus pollicaris.

1,

contained hermit-crabs,

228

REPOKT OF COMMISSIONER OF FISH AND FISHERIES.

C—THE

METAMORPHOSES OF THE LOBSTER, AND OTHER
CRUSTACEA.— BY S. I. SMITH.

Most of the larger
habits
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when

criistaceaus of oar coast, whatever

may be

their

adult, are, in the early stages of their existence after hatch-

ing from the eggs, essentially free-swimming animals, living a large part
In this stage they are constantly exposed to the attaclis of other predaceous animals, and, as they
occur in vast numbers, afford food for many valuable fishes. They are

of the time near the surface of the water.

most abundant at the surface in calm, clear weather, and they especially
young of many other marine animals, to spots and streaks
of smooth water where the tidal currents meet.
Very little has 3'et been written upon the forms or habits of the young

resort, like the

crustaceans of our

own

coast

;

but, in connection with the investigations

Sound and Buzzard's Bay, a great amount of
material for such work was collected.
This material has not yet
been fully studied, and only a sketch of some of the more important results is presented in this report.
During the few weeks in June and
July, in which I was myself at Wood's Hole, the time was so fully occupied in collecting, that very little time was left for studying the animals
while alive; hence most of the observations which follow, except occasionally those on color, have been subsequently made from specimens
preserved in alcohol. While at Wood's Hole, I was much assisted in
obtaining these young animals by every one then associated there in the
work of the commission; and I would especially acknowledge such
assistance from Dr. W. G. Farlow, Mr. V. JST. Edwards, and Capt. John
B. Smith. After I left, the collecting was kept up as before, and many
valuable notes were made by Professors Verrill and J. E. Todd.
Special attention was given to the early stages of the lobster, as perhaps the most important crustacean found on our coast, and I have gone
more fully into the account of its early history than that of any other
carried on in Vineyard

species.
As this will serve as an example to illustrate the development
of most of the other Macrourans, it is i^resented first.

Numerous specimens

of the free-swimming

young of the

lobster, in

were obtained in Vineyard Sound during
July, but it was too late for any observations upon the young within the
egg. This deficiency was partially suiiplied by a few observations at
New Haven in 1872. Eggs taken May 2, from lobsters captured at New
London, Connecticut, had embryos well advanced, as represented in fig.
4.
In this stage the eggs are slightly elongated spheroids, about 2.1"'"^
in the longer diameter, and 1.9'"" in the shorter.
One side is rendered
very opaque dark green by the uuabsorbed yolk mass, while the other
shows the eyes as two large black spots, and the red i)igment spots on
the edge of the carapax, bases of the legs, &c., as irregular lines of
pink markings.
In a side view of tlie embryo, the lower edge of the carapax (&, figure)
different stages of growth,

;
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cleaily deliiied and extomls in a gentle curve from tlic middle of the
eye to the posterior border of the embryo. This iii.iri;in of the earapax is iJiarlced with dendritic spots
Fi-. -1/
of red pigment. The whole dorsal
])ortion, fully one-half the embryo,
is still occupied by the nnabsorbed
is

])ortion of the yolk,

(<r,

of which

a,)

the lowermargin, represented in the
figure by a dotted line, extends from

close above the eye in a curve nearly parallel M'ith the lower

margin

of thecarapax, but with a sharp

dentation a

in-

way behind the

little

The eyes {c) are large, nearly
round, not entirely separated from
the surrounding tissues, and with a
central portion of black pigment.
The antennuhie {(1) are simple, sack-

eye.

appendages, arising from just beneath the eyes, ^Yith the terminal
marked with several large dendritic spots
of red pigment. The antennae (e) are but little larger than the antennuhe and are sackdike and without articulations, but the scale and
Hagellum are separated and bent backward, the scale being represented
by the large and somewhat expanded lobe, and the flagellum by a
shorter and slender lobe which arises from near the base of the scale.
The mandibles, both pairs of maxilhp, and the first and second pairs of
maxillipeds are not sutticiently developed to be seen without removing the
like

portion turned backward and

antenme and the edge of the carapax, and are only represented by several
small lobes, of which the anterior, apparently representing the mandi-

much

bles, are distinctly defined, while those that follow are

smaller,

and confused. The first and second maxillipeds are each represented by a small lobe divided at the extremity. The external maxillipeds (/) are well developed and almost exactly like the posterior
cephalothoracic legs. Both the branches are simple and sack-like, the
main branch, or endoguathus,t much larger and slightly longer than the
outer branch, or exoguathus, which is quite slender. The five pairs of

indistinct,

* Embryo, some time before batching, removed from the external envelope and
sbowii in a side view eidarged twenty diameters; a, a, dark-green yolk mass still
nnabsorbed; h, lateral margin of the carapax marked witli many deudiitic spots of red
pigment c, eye d, antennula c, antenna /, external niaxilliped g, great chelipcd
;

;

;

;

;

which forms the big claw of the adnlt
same i, the four ambulatory legs with

;

;

h,

outer

swimming branch

their exopodal branches

[Drawn by

;

k,

or exopodus of the
intestine

;

/,

heart

Smith.]
t To prevent confusion, the terms here used are those proposed by Mihie Edwards to
designate the different branches of the cephalothoracic appendages: ciidopodiis, for the
main branch of a leg exopodus, for the accessory branch, (a in lig. 1), Plate IX ;) epipo7/1.

bilobed

tail

seen edgewise.

S. I.

;

dus, for the llabelliform appendage, {b ;)

and endognathus,

the corresponding branches of the month organs.

cxognatliua,

and

cpi-gnaiUus, for
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cephalothoracic legs

except

tlie

(ry,

h,

i)

are

maiu braucli of the

that of the others, but

is

still

all

aud of about the same size^
which is much larger thau
aud entirely without articula-

similar

first pair, (^,)

sack like

The outer or exopodal branches of all the legs are

tions.
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slender, wholly

unarticulated, sack-like processes, while the inner or main (endopodal)

branches of the four posterior pairs are similar, but much stouter and
slightly longer processes arising from the same bases. The bases of all
the legs are marked with dendritic spots of red pigment like those upon
the lower margin of the carapax.
The abdomen {m) is curved round beneath the cephalothorax, the
extremity extending between and considerably in front of the eyes.
The segments are scarcely distinguishable. The extremity, as seen from
beneath the embryo, is slightly expanded into a somewhat oval form,
and very deeply divided by a narrow sinus, rounded at the extremity.
The lobes into which the tail is thus divided are narrow, and souiewhat
approach each other toward the extremities, where they are each armed
along the iuner edge with six small obtuse teeth.
The heart (/) is readily seen, while the embryo is alive, by its regular
pulsations.
It appears as a slight enlargement in the dorsal vessel,
just under the posterior jiortion of the carapax. The intestine (A-) is

abdomen as a well defined,
transparent tube, in which float little granular masses. This material
within the intestine is constantly oscillating bacik aud forth as long as the

distinctly visible in the anterior portion of the

embryo is alive.
The subsequent development of the embryo within the egg was not
observed. The followiug observations on the young larvie, after they
have left the eggs, have all been made upon specimens obtained in Vineyard Sound, or the adjacent waters, during July. These specimens were
mostly taken at the surface in the day-time, either with the towing or

hand

net.

They represent three

quite different stages in the true larval

condition, besides a later stage approaching closely the adult.

exact age of the larvss of the

first

The

stage was not ascertained, but was

probably only a few days, and they had, most likely, molted not more
than once. Between the third stage, here described, and tlie last, there
is probably an intermediate form wanting.
First stage.
In this stage, (Plate IX, Figs. A, B, 0, D,) the young are
free-swimming Schizopods about a third of an inch (7.8 to 8.0""") in
length, without abdominal appendages, and with six pairs of pediform
cephalothoracic appendages, each with the exopodus developed into
a powerful swimuiing organ. The general appearance is represented
in the figures.
The eyes are bright blue the anterior portion and the
lower margin of the carapax aud the bases of the legs are speckled with
orange; the lower margin, tlie whole of the penultimate, and the basal

—

;

portion of the ultimate segment of the abdomen, are brilliant reddish

orange.

The antennuhe

(Fig, G.) are short

and

sack-like, with a single articu-

[5:25]
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tlio,

base,

and three

seta' at

the

tij).

The

SOrXI),

ETC.

231

anteiiiiie lia\'e hirf,'e

along the inner margin with long
plumose hairs, but the ilagellum is shorter than the scale, not ^livided
iuto segments, and has three plumose seta', at tip. Th(! mandibles are
unlike on the two sides; the inferior edges are armed with acute teeth,
except at the posterior angle, where there is a small molar area the palpi
are very small, with the three segments just indicated. The exoginithus
in both pairs of maxilla' is composed of only one article, and is tarnished
with several seta? at tip. Jn the first maxillipeds the exognathus is an
unarticulated«i)rocess, furnished with short plumose hairs on the outer
well developed scales, I'lirnished

;

The second maxillipeds have the principal branch cylindrical,
side.
not flattened andappressed to the inner mouth organs as in the adult;
the exognathus is short, and as yet scarcely fiabelliform and the epig.
nathus is a simple process, with not even the rudiment of a branchia.
The external maxillipeds are pediform, the endoguathus as long as and
much resembling the endopodi of the posterior legs, while the exognathus is like the exopodi of all the legs, being half as long as the endoguathus, and the terminal portion furnished along the edges with long
l>lumose hairs. The epignathus and the branchije are very rudimentary,
represented by minute sack-like processes. The anterior cephalothoracic
legs, (Fig. I),) which in the adult develop into the big claws, are exactly
alike, and no longer than the external maxillipeds. The pediform branch
is, however, somewhat stouter than in the other legs, and subcheliform.
The legs of the second and third pairs are similar to the first, but not
as stout. The legs of the fourth and fifth pairs are still more slender,
and styliforra at the extremity, as in the adult.
The exopodal branches of all the legs and of the external maxillipeds
are quite similar, and difler very little in size. In life, while the animal is
poised at rest in the water, they are carried horizontally, as represented in
Figure B, or are curved up over the carapax, sometimes so as almost to
cover it. The blood circulates rapidly in these appendages, and they
undoubtedly serve, to a certain extent, as respiratory organs, as well as
for locomotion.
By careful examination, small processes were found
representing the normal number of branchia? to each leg.* These rudimentary branchiie, however, differ somewhat in different specimens,
being very small, and scarcelj'^ distinguishable, in what appear to be
younger individuals, from the rudimentary epipodi, while in others, apparently older, they are further developed, being larger, more cellular in
structure than the epipodi, and even showing an approach to crenulation
in the margins, as shown in Figure 1).
The abdomen is slender, tl)e second to the fifth segments each armed
with a large dorsal spine, curved backward, and with the lateral angles
;

*

The number of branchia*,

or branchial pyramids, in the

American lobster

is

twentj'

a single small one upon the second maxilliped, three well developed ones
npou the external maxilliped, three iipon the first cephalothoracic leg, ibur each upon

on each side

;

"the second, third,

and fourth, and one upon the

fifth.
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I)rodnced iuto loug spines, and the sixth segment with two dorsal spines.

The proportional

segment are shown in
armed with a long and stout central
and each side with fourteen or fifteen plumose spines or seta;, which

Figure
spine,

B;

its

size

and the

outline of the last

posterior margin is

are articulated to the margin.

In this stage the young were first taken July 1, when they were seen
rapidly about at the surface of the water among great numbers of zoi-^ie, megalops, and cojDeopods. Their motions and habits recall at once the species of Mysis and Thysanopoda, but their motions
are not quite as rapid and are more irregular. Their bright colors render them conspicuous objects, and they must be readily seen and captured by fishes. They were frequently taken at the surface in different
I)arts of Vineyard Sound from July 1 to 7, and several were taken off
Newport, Rhode Island, as late as July 15, and they would very likely
be found also in June, judging from the stage of development to which
the embryos had advanced early in May in Long Island Sound. Besides
the specimens taken in the open water of the Sound, a great number
were obtained July G, from the well of a lobster-smack, where they were
swimming in great abundance near the surface of the water, having undoubtedly been recently hatched from the eggs carried by the female
lobsters confined in the well.
Some of these specimens lived in vessels
of fresh sea-water for two days, but all eiforts to keep them alive long
enough to observe their molting failed. They appeared, while thus in
confinement, to feed principally upon very minute animals of different
kinds, but were several times seen to devour small zoea3,and occasionally
when much crowded, so that some of them became exhausted, they fed
ujion each other, the stronger ones eating the weaker.
Second stage. In the next stage the young lobsters have increased
somewhat in size, and the abdominal legs of the second to the fifth segments have appeared. The rostrum is much broader, and there are
several teeth along the edges. The basal segments of the antennuhie
have become defined, and the secondary flagellum has appeared, but is
not subdivided into segments. The antennae and mouth organs have
undergone but slight changes. The first cephalothoracic legs are propor-

swimming

—

and stouter than in the first stage, and have become truly
The succeeding legs have changed little. The epidodi of all
the legs and of the external maxillipeds have increased in size, and the
branchial processes are distinctly lobed along the edges, and have begun to assume the form of true branchiie. The segments of the abdomen
have the same number of spines, but they are relatively somewhat
tionally larger

cheliform.

smaller,

and the

The appendages

last

segment

is

relatively smaller

and broader at base.

of the second to the fifth segments differ considerably

in size in different specimens, but are nearly as long as the segments
themselves their terminal lamelhie, however, are represented only by
simple sack-like appendages, without sign of segmentation, or clothing
of hairs or seta;. The penultimate segment is still without appendages.
;
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Specinu'iis in this stage

have

tlie

same habits and

were taken only twice, Jnly

1

and

15.

2.'53

Tliey

.general ai)[)earance as in the first stag*^, bnt

are readily distinguished by the possession of rudimentary abdominal
legs. In color they are almost exactly the same, only the orange-colored

markings are perhaps a

little less

intense.

— In

the third stage (Plate IX, figs. /'7, F, (/,) the larvae
are about half an inch (12 to 13""") in length, and the integument is of a
much firmer consistency than in the earlier stages. The antennuhe are
still rudimentary, and (considerably shorter than the rostrum, although

Third

stage.

the secondary llagellum has increased in length, and begins to show
divisiou into numerous segments. The antennic retain the most marked
feature of the early stages the large size of the scale but the fiagellum

—

—

much longer than the scale, and begins to show division into segments.
The mandibles, maxilla>, aud first and second maxillipeds have changed

is

very little, although in the second maxillipeds the extremity of the exognathus begins to assume a llagelliform ciiaracter, and tiie brauchiais
represented by a small process upou the side of the epignathus. The
external maxillipeds have begun to lose their pediform character. The
anterior legs have increased enormously in size, and those of the second
and third pairs have become truly chelate, while the swimming exopodal branches of all the legs, as well as of the external maxillipeds, are
relatively much smaller and more unimportant. The epipodi (fig. G)
are furnished with hairs along the edges, and begin to assume the characters of these appendages in the adult. The branchiie (fig. G) have
developed rapidly, and have a single series of well-marked lobes along
each side. The abdomen still has the spines characteristic of the earThe appenlier stages, though all of them are much reduced in size.
dages of the second to the fifth segments have become conspicuous, their
lamella^ have more than doublett in length, and the margins of the terminal half are furnished with very short ciliated setai. The apiiendages
of the penultimate segment (fig. F) are well developed, although quite
The outer lamella wants wholly the
different from those in the adult.
transverse articulation near its extremity, and both are margined, except the outer edge of the outer lamella, with long plumose hairs. The
last segment is relatively smaller and more quadrangular in outline,

and the spines of the posterior margin are much snuiller.
»The only specimens procured in this stage were taken July 8 and

15.

In color they were less brilliant than in the earlier stages, the orange
markings being duller and whole animal slightly tinged with greenish

brown.
In the next stage observed, the animal, about three-fifths of an inch
(14 to 17""") long, has lost all its scliizopodal characters, and has assumed

the more important features of the adult lobster. It still retains, however, the free-swimming habit of the true larval forms, and was frequently taken at the surface, both in the towing and hand net. Although
resembling the adult in many features, it differs so much that, were it
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an adult form,

it

would uudoubtedlj be regarded as a
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distinct genus.

The rostrum is bifid at tip, and armed with three or four teeth on each side
toward the base, and in some specimens with a minute additional spine,
on one or both sides, close to the tip. The flagella of the antennnhp. extend scarcely beyond the tip of the rostrum. The antenual scale is very
much reduced in size, but is still conspicuous and furnished with long
plumose hairs along the inner margin, while the flagellum is as long as
The palpi of the mandibles have assumed the adult
the carapax.
character, but the mandibles themselves have not acquired the massive
molar character which they have in the older animal. The other mouthorgans have nearly the adult form. The anterior legs, although quite
large, are still slender and just alike on the two sides, while all the
cephalothoracic legs retain a distinct process in i)lace of the swimming
exopodi of the larva. The lateral angles of the second to the fifth abdomi-

downward into long spiniform teeth, the appendages of these segments are proportionately much longer than in the
adult, and the margins of their terminal lamellte are furnished with very
long plumose hairs. The lamelhie of the appendages of the penultimate
segment are oval, and margined with longi^lumose hairs. The terminal
segment is nearly quadrangular, as wide at the extremity as at the
base, the posterior margin arcuate, but not extending beyond the prominent lateral angles, and furnished with hairs like those on the margins
of the lamelljB of the appendages of the penultimate segment.
In color they resemble closely the adult, but the green color of the
back is lighter, and the yellowish markings upon the claws and body
nal segments are prolonged

are proportionately larger.

In this stage, the young lobsters swim very rapidly by means of the
abdominal legs, and dart backward, when disturbed, with the caudal
appendages, frequently jumping out of the water in this way like shrimp,
which their movements in the water much resemble. They appear
to be truly surface animals, as in the earlier stages, and were often seen
swimmiug about among other surface animals. They were frequently
taken from the Sth to the 28th of July, and very likely occur much
later.

From the

dates at which the difierent forms were taken,

that they pass through

all

it is

probable

the stages here described in the course of a

single season. How late the young, after reaching the lobster-like
form, retain their fi'ee-swimmiug habit was not ascertained.

The young

of the different kinds of shrimp, Crangon vulgaris, Palanno-

and Virhlus zoster icola, when hatched from the egg, are freesimilar in their habits to the young of the lobster.
In structure, however, they are quite unlike the larvfe of the lobster, and
approach more the zoea stages of the crabs, which are described farther

netes vulgaris,

swimming animals,

on.
When they first leave the egg, they are without the five pairs of
cephalothoracic legs, the abdomen is without appendages, and much as
it is in the first stage of the young lobster, while the maxillipeds are

[5:^1)]
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developed into long locomotive appendages, somewhat
maxillipeds of the

first

swimming eondition

stage of the young lobster.
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like the external

Wiiile yet in the free-

the ce])halothoracic legs are develoi)ed, the maxilli-

peds assume the adult form, and the abdominal limbs ap])ear. The
young of these shrimp ai-e very much smaller than the young of the
lobster, but they remain for a considerable time in this immature state,
and were verj- frequently taken at the surface in the to wing-net.
The young of Crangon vulgariti are hatched in the neighborhood of
Vineyard Sound, in JMay and June, and arrive at the adult form before
they are more than 4 or 5""" long. Specimens of this size were taken at
Wood's Ilole, at the surface, on the evening of July 3. Later in the
seasou muck larger specimens were frequently' taken at the surface
both in the evening and day-time.
The young of FaJajmonetes vulgaris did not appear till near the middle
of July. Soou after hatching, the young are 3""" long. The cephalothorax is short and broad with a slender spiniform rostrum in front, an
enormous compound eye eack side at the anterior margin, and a small
simple eye in the middle of the carapax. The antennuhe are quite rudimentary, being short and thick appendages projecting a little way in
front of the head the peduncle bears at its extremity a very short obtuse segment representing tke primary flagellum, and inside, at tke baseof
tkis, a muck longer plumose seta.
The antenna? are slightly longer,
than the antennuhe the short peduncle bears a stout appendage, corresponding to tke antennal scale, the terminal portion of whick is articulated and furnisked witk long plumose seta^, and on tke inside at tke base
of tke scale, a slender process corresponding to the flagellum, and terminated by a long plumose seta. The first and second pairs of maxilhe
are well formed and approach those of the adult. The three pairs of
maxillipeds are all developed into powerful locomotive appendages the
inner branches, or endognatki, being slender pediform appendages terminated by long spines, wkile tke outer branckes, or epiguatki, are long
swimming appendages like tke swimming branckes of tke legs of tke
young lobsters in tke first stage. Botk branckes of tke first maxillipeds
are considerably skorter tkan tkose of tke following pairs, but otkerwise
like tkem, and tke inner branck of tke second pair is somewkat skorter
tkan tkat of tke tkird, but its outer branck is about as long as that
of tke tkird pair.
Tke five pairs of cepkalotkoracic legs are wanting
or only represented by a cluster of minute sack-like processes just bekiud
tke outer maxillipeds. The abdomen is long and slender, wkolly witkout appendages beneatk, and tke last segment is expanded into a skort
and very broad caudal lamina, tke posterior margin of wkick is truncate
witk tke lateral angles rounded these angles eack bear tkree, and tke
posterior margin itself eight more stout plumose set:e, the set;e of the
posterior margin being longer than tkose upon tke angles, and separated
by broader spaces in wkick the margin is armed with numerous very
small set;Te. They arrive at the adidt form before they are more than S"""*
;

;

;

;
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were often taken at the surface until 8 to 12""" in length,
the larger ones being taken in the first part of September.
The young of Yirhius zostcricola appear at about the same time as
those of FaJcvmonetes, or a very little later, and pass through quite similar changes. The young attain the adult form when not more thau S'"'"
in length, and were frequently taken at the surface, both in the daytime and the evening, until they w^ere 10"™ long, those 8 to 10""" long
being common in late August and early September.
The larval forms of several other Macrourans were taken at different
times, but none of these were abundant, aud 1 have not been able to
connect them with the adult forms of anj^ of the common species of the
long',

tliey

New England

coast.

The young of Gehla affinis, only 1"^™ long, but with nearly the form of
the adult, was taken at the surface on the evening of September 3.
The young of Callianassa Stimijsoni, about 4^"™ long and with nearly all
the adult characters, was also taken at the surface early in September.
The hermit-crabs (species of Euimgurus) when first hatched have much
resemblance to the young of shrimp at the same period, aud have similar habits.
The young of one of the species, after it has passed through
the earlier stages, aud when it is about 3""" long, and has all the
cephalothoracic appendages similar to those of the adult, has still a
symmetrical abdomen, like that of a shrim[), with long swimming-legs
upon the second, third, fourth, aud fifth segments, and broad laminated
appendages upon the penultimate segment. Young, in this and the
earlier stages, were common at the surface iu Vineyard Sound during
the last of August aud the first of September.
Hqjpa talpoida probably passes through a metamorphosis similar to
that of the hermit-crabs. The young attain nearly the adult form before
they are more than 5 or 6™"" long, aud specimens of this size were
taken at the surface in Vineyard Sound on the evening of September 3.
I have also found, early in September, the young a little larger
upon the outer shores of Fire Island Beach, where they were left
iu large numbers by a high tide, and soon buried themselves in the
sand.

Brachyura living on the coast
through very comi)lete and remarkable metamorphoses. The most distinct stages through which they pass were
long ago described as two groups of crustaceans, far removed from the
adult forms of which they were the young. The names zoea aud meg.
All, or at least nearly all, the species of

of

New England

pass

alops, originally applied to these groups, are conveniently retained for
the two best marked stages in the development of the crabs.
The young of the common crab, {Cancer irroratns,) in the earlier or

hatched from the egg, are somewhat like the form
(fig. 37, the latest stage of the zoea of Cancer
irroratiis, just before it changes to the megalops,) but the spines upon
the carapax are all much longer in proportion, and there are no signs of
zoi^'a

stage,

when

first

figured on Plate VIII,

[:-.:n]
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the abdoniiiKil legs or of any of the future legs of the megalops and
In this stage they are very small, much smaller than in the stage

crab.

After they have increased very much in size, and have molted
probably several times, they appear as in the figure just referred to.
The terminal segment of the abdomen, seen only in a side-view in the
figure, is very broad and divided nearly to the base by a broad sinus,
each side the margins project in long, spiniform, diverging processes, at
the base of which the margin of the sinus is armed with six to eight
spines on each side. When alive they are translucent, with deposits
of dark pigment forming spots at the articulations of the abdomen and
a few upon the cephalothorax and its appendages. In this stage they
were taken at the surface in Vineyard Sound, in immense numbers, from
June 23 to late in August. They were most abundant in the early part
of July, and appeared in the greatest numbers on calm, suiniy days.
Several zoeie of this stage were observed to change directly to the
megalops form, (Plate VIII, fig. 38.) Shortly before the change took
place tliey were not quite as active as previously, but still continued to
swim about until they appeared to be seized by violent convulsions, and
after a moment began to wriggle rapidly out of the old zoea skin, and
at once appeared in the full megalops form. The new integument seems
to stilTen at once, for in a very few moments after freeing itself from the
old skin the new megalops was swimming about as actively as the oldest
figured.

individuals.

In this megalops stage the animal begins to resemble the adult.

The five pairs of cephalothoracic legs are much like those of the adult,
and the mouth-organs have assumed nearly their final form. The eyes,
however, are still enormous in size, the carapax is elongated and has a
slender rostrum and a long spine projecting from the cardiac region far
over the posterior border, and the abdomen is carried extended, and is
furnished with powerful swimming-legs as in the Macroura. In color
and habits they are quite similar to the later stage of the zoe:e from

which the}' came;- their motions appear, however, to be more regular
and not so rapid, although they swim with great facility. In this megalops the dactyl of the posterior cephalothoracic legs are styliform, and
i

are each furnished at the tip with three peculiar setiE of different lengths
and with strongly curved extremities, the longest one simple and about as

long as the dactylus itself, while the one next in length is armed along
the inner side of the curved extremity with what appear to be minute
teeth, and the shortest one is again simple.

According to the observations made at Wood's Hole, the young of
Cancer in-orafus reiuain in the megalops stage only a very short time,
and at the first molt change to a form very near that of the adult.
Notwithstanding

they occurred in vast numbers, and were taken in
in the zoea stage.
Their
time of occurrence seemed nearly simultaneous with that of the zoere,
and the two forms were almost always associated. The exact time any
this,

the towing-nets in greater quantities even than

.
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was observed only a few
specimen figured) obtained June
23, and placed in a vessel by itself, changed to a megalops between 9
and Hi a. m. of June 24, and did not molt again till the forenoon of
June 27, when it became a young crab of the form described farther on.
Of two other zoea? obtained at the same time, and placed together in a
dish, one changed to a megalops between 9 and 11^ a. m. of June 24,
the other during the following night; these both changed to crabs during the night of June 20 and 27.
The following memorandum on a large number of the same lot of both
stages of the young, kept together in a vessel of fresh sea-w^ater, also
indicates the rapidity of these changes. In the columns "zoea" and
" megalops" the total number of individuals in each of these stages is
given; under ''crabs" the number which had appeared since the last
observation, a)id under " dead " the number which had died since the
particular individual remained in this stage

One

times.

full-grown zoea (like

tlie

last observation:

Time of observation.
June 23,
June 24,
Juno 24,
June 24,
June 24,
June 25,
June 25,
June 26,
June 27,
June 27,
June 27,
June 28,
June 28,
June 29,

7 p. m.

..

5 a. ni...
9 a. ui.
114^ a.

..

m.

7 p. m...

6

a.

m...

2 p. m...
6

a.

6 a.

m.

..

ni. ..

2* p.m..
7 p. m...

7

a.

4 p.
7 a.

m.
m.
m.

..
.

.

Zoea.

Megalops.
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The carapax is about 3""" ]on<^- and
The front is much more prominent than in
the adult, but still has the same number of lobes and the same general
form. The anterolateral margin is much more longitudinal than in the
adnlt, and is armed with the five normal teeth, which are long and
acute, and four very much smaller secondary teeth alternating with
the normal ones. Theantennte and ambulatory legs are proportionally
longer than in the adult. The young crabs in this stage were once or
quite difteient from the adult.
slightly less in breadth.

twice taken in the towing-net, but they were not common at the surface,
although a large number were found, with a few in the megalops stage,
among hydroids upon a floating barrel in Vineyard Sound, July 7.
The young of Flat yon ichus ocellatits in the zoca and megalops stages
were frequently taken in the towing-net from the last of June till August,
but they were much less abundant than the young of Cancer Irroratns.
On June 20, however, they occurred in great numbers. Twenty-two
out of forty of those in the zoea state changed to the megalops during
the first twenty-four hours, and in the same time ten out of fifty in the
megalops stage changed to the adult form, so that they probably do not
remain in the megalops state longer than the young of Cancer irroratns.
They apparently do not molt during the megalops stage.
The megalops of the Plaiyonichus is about the size of that of Cancer
irroratns, and resembles it much in general appearance, but the carapax
is much broader in iiroportion, the rostrum is a little longer, and there
is a marked prominence at the anterior margin of the orbit, representing
the lateral tooth of the front of the adult, and a similar prominence, representing the stout postorbital tooth, at the posterior angle of the orbit.
The spine upon the cardiac region is rather more slender than in the
megalops of the Cancer. The chelipeds are more elongated, and much
like those of the adult Plafyonichns, except that they want the stout
spines of the latter. The dactyli of the posterior legs already approach
in form those of the adult, being expanded into narrow oval plates a
fourth as broad as long. The tips of each of these dactyli are furnished
with four peculiar seta? of diflerent lengths aiul with strongly curved extremities, the longest and two shortest of which are simple, while next
to the longest one is furnished along the inner side of the curved extremity with little, closely set, sack-like appendages.
Another megalops, belonging apparently to some swimming-crab, was
several times taken in the towing-net, in Vineyard Sound, from August
11 to September o, and was also taken by ]\tr. Harger and myself, east
of George's Jiank, latitude •11^ 25' north, longitude 03^ oo' east, September 14. It would fall in the genus Cyllene of Dana, and is closely allied
to his Cyllene fnrciger (Crust. U. S. Expl. Expd., p. 404, Tlate XXXI,
fig. 8) from the Sooloo Sea.
In one specimen the carapax, including
the rostrum, is 2.0""" long, excluding rostrum, l.G""", breadth, 1.1""". The
front is quite narrow between the bases of the ocular peduncles, and
has a long and slender rostrum. There are no prominences either side
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of the orbit and no dorsal sitine

of the sternum

armed each

upou the carapax.

The

fourtli
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segment

within the bases of the legs, with
a long and broad spine projecting backward and slightly outward, as iu
is

Cyllenefiux-iger.

and the

The

side, just

chelipedvS

and ambulatory legs are Ion g and slender,
expanded and lamellar,

dactyli of the posterior pair of legs are

The abdomen is about as long as
rostrum,
and
the
the fifth segment is armed Avith
excluding
carapax
the
a stout spine each side of the postero-lateral angles.
very large megalops, quite ditferent in structure from those already
mentioned, is occasionally found thrown upou outer beaches on the
southern coast of Xew England and Long Island, but is apparently much
more common upon the coast of the Southern States. This is undoubtedly the young of Ocypoda arenaria, and. was long ago described by Say
(Jonrnal Acad. Js^at. Sci., Philadelphia, vol. i, p. 157, 1817) as Monole2)(s
iiiermis^ and it is partially figured by Dana, (Crust. U. S. Expl. Exp.,
Plate XXXI, fig. G.) The carapax is very convex above, broader behind,
and has no dorsal spine. The front is detlexed sharply downward and
a little backward, and the extremity is tricuspidate, the median tooth
being long and narrowly triangular, while the lateral teeth are small
and obtuse. The sides are high and impressed so as to receive the three
anterior pairs of ambulatory legs. The third pair of ambulatory legs
are closely appressed along- the upper edge of the carapax and extend
forward over the eyes, their dactyli being curved down over the eyes
and along each side of the front. The posterior legs are small and
weak, and each is folded up and lies iu a groove on the latero-posterior
surface of the carapax. The external maxillipeds have almost exactly
as in the megalops of Fhifyoniclius.

A

the same structure as in the adult Ocypoda., and, as in the adult Ocypoda.,
is a tuft of peculiar hairs between the bases of the second and

there

Island,

have specimens of

megalops from Block
August, at Fire Island
In the largest specimen from the last locality the

third ambulatory legs.

I

and have myself

Beach, Long Island.
carapax is 0.4""" long and

collected

it,

this

late iu

5.G""" broad.

A large number of

young specimens of the Ocypoda. collected at Fire
Island Beach, indicate plainly that they had only recently changed from
The smallest of these specimens, in which the carapax
this megalops.
is 5.6 to 6.0'""^ long and G.l to 6.5"""^ broad, difter from the adult so

much

that they might very easily be mistaken for a different species.

The carapax is very slightly broader than long, and very convex above.
The front is broad, not narrowed between the bases of the ocular
peduncles, and triangular at the extremity. The margin of the orbit is
not transverse but inclines obliquely backward. The ambulatory legs
are nearly naked, and those of the posterior pair are proportionately

much

smaller than in the adult.

The adult Ocypoda is terrestrial in its habits, living in deep holes
above high-water mark on sandy beaches, but the young in the zoea
state are undoubtedly deposited in the water,

where they lead a

free-

[r):5-.]
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become fullSay nieutions that his specimens were
found cast upon the beacU by the relluent tide and " ai)peared desirous
to protect themselves by burrowing in the sand, in order to Avait the
return of the tide," but they were more likely awaiting the final change
The tufts of ])eculiar hairs betweeu the bases
to the terrestrial state.
of the second and third ambulatory legs, ami, in the adult, counected
Mith the respiration, are present in the full-grown megalops, uud are
swiimiiiiiii-

grown

oxistence liko

in the niegnlops

triu'

pelagic aniiiials, until tlicy

state.

undoubtedly provided to tit the animal for its terrestrial existence as
soou as it is thrown upon the shore. The young in the uiagalops stage
occur on the shore of Long Island, in August, and perhaps earlier. At
Fire Island lieach in 1870 no specimens of Ocypoda were discovered till
the last of August, and those first found were the smallest ones obtained
by the middle of September, however, they were common on the outer
beach, and numy of them were twice as large as those first obtained.
Although careful search was made along the beach for several miles,
not a specimen of the adult or half-grown crab could be found; every
individual there had evidently landed and developed during the season.
Probably all those living the year before had perished during the winter, and it is possible that this species never survives long enough to
;

attain its full growth, so far nortb.

A small megalops,

taken in the towinguets in considerable numbers

at "Wood's Hole on the evening of Septembers, resembles in several

characters the megalops of Ocypoda, and
of the species of

Gelasimus.

The

is probably the young of one
carapax is 1.0""" long and 0.7

The front is narrowly triangular, deflexed perpendicularly,
somewhat excavated between the eyes, and terminates in a long, slender, and acute tip.
The sides are high and impressed for the reception

broad.

of the three anterior ambulatory legs as in the megalops of Ocypoda,

although in the alcoholic specimens examined the legs are not closed
against the sides. The posterior ambulatory legs are small, and lodged
in grooves on the surface of the carapax, much as in the megalops of
Ocypoda. The external maxillipeds are very much like those of the
megalops of Ocypoda.
peculiar megalops, belonging apparently to some Grapsoid group
of crabs, was several times taken in the towing-net in Vineyard Sound
In
from August 5 to September o, on the latter date in the evening.
these the carapax is 1.2 to 1.3"'"' in length and 0.9 to 1.0""" in
breadth. The front is broad, concave above between the eyes
the
middle portion projects obliquely downward and terminates in a short,
obtuse rostrum while the lateral angles project forward into a prominent tooth above each eye, so that, when seen from above, the frontal
margin appears transverse and tridentate, the teeth being separated by
considerable spaces. There are no dorsal spines or tubercles upon the
carapax. The sides are high, and are apparently" impressed for the
reception of the anterior ambulatory legs. The posterior ambulatory

A

;

;
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legs are subequal with the others
ischial

aud have styliforiu dactyli. The
and meral segments of the external niaxillipeds are short and

broad.

Another megalops, of which several specimens were taken in the
August 5, has a remarkable, elongated
and tuberciilated carapax. The carapax, including the rostrum, is
LS"'"! long and O-S-t'""^ broad, is armed above with several large
tubercles, and the posterior margin is arcuate and armed with a median
tubercular prominence. The front is somewhat excavated above and
expanded each side in front of the eyes, the anterior margin being transverse, as seen from above, with a short and S])iniform rostrum curved
obliquely downward. The chelipeds have slender hands and the ambulatory legs are long aud slender, the posterior pair being subequal
with the others, and all having the dactyli styliform. The abdominal

towing-net, in Vineyard Sound,

legs are very long.

Several other forms of zoea and megalops were taken in Vineyard
Sound and vicinity, but, as they were not traced to the adult forms and
were none of them very abundant, they are not here described.

SquiUa cmjmsa passes through a remarkable metamorphosis, but none
of the earliest stages were observed. Specimens in one of the later
tig. 3G) were taken at the surface in VineThese are nearly G'"'" long. The carapax is
proportionally much larger than in the adult, covering completely the
whole cephalothorax, has a long slender rostrum projectingfar in front
of the eyes, aud the lateral angles projecting backward in two slender
processes as long as the rostrum. There is also on each side, just behind
the eye, a small tooth on the margin of the carapax, and another similar
one on the posterior margin just beneath each of the posterior processes.
The eyes are very large and almost spherical. The antennulie are short,
projecting scarcely beyond the eyes, and biramous, one of the flagella
being short aud unsegmented, the other longer and composed of three
segments. The antennne are still without flagella, and the scale is
quite small. The first pair of legs (the appendages corresponding to
the first pair of maxillipeds in the Macroura, &c.) are well developed,

larval stages (Plate VIII,

yard Sound, August

long,

and

11.

slender, like those of the adult.

tionally larger than in the adult,

Of

The great claws are propor-

aud have very much the same structure.

the six succeeding jiairs of cephalothoracic legs, only the three antesubcheliform ones are as yet developed, and these are quite small,

rior,

those of the third

being smaller than the others, and projecting but
the three posterior, styliform legs are entirely wanting, or represented only by slight sack-like protuberances.
The abdomen is not quite as long as the cephalothorax, including the rostrum and jjosterior processes, and the five anterior segments are subequal
in length, smoothly rounded above, and furnished with well developed
swimming-legs, much like those of many macrouranas. The sixth segment is much shorter than the others, aud has rudimentary appendages
slightly

i)air

beyond the carapax

;

[f):?:]
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scarcely loDger than the segmeut itself. In these appendages the spiniform process from the base is long and simple, not biramous, as in the
adult, and the lamella; are small, much shorter than this process, and
the outer one has no articulated terminal portion. The terminal segment is as long as the four preceding segments, about as broad as long,
the lateral margins slightly convex in outline, and each armed with two
sharp teeth, while the posterior margin is concave in outline, with the
lateral angles projecting into sharp teeth, between which the edge is
armed with about twenty small and equal slender spines.

D.— CATALOGUE OF THE MARINE INVETEBRATE ANIMALS
OF THE SOUTHERN COAST OF NEW ENGLAND, AND AD-

JACENT WATERS.— BY
OSCAR HARGER.

A. E.

VERRILL,

S. I.

SMITH,

AND

In the following catalogue nearly all the marine invertebrates which
known to inhabit the coast between Cape Cod and New York are in-

are

cluded, except those belonging to certain groups which have not yet
been studied by any one, sufificiently for their identification. Such are
chiefly minute or microscopic species, belonging to the Entomostraca,
Foraminifera, Ciliated Infusoria, &e., together with the intestinal worms
of fishes and other animals. Our sponges, also, have hitherto received
very little attention, and it has not yet been possible to identify but a
small number of the species. It is not to be supposed, .however, that
the list is complete in any group, for every season in the past has served
to greatly increase the number of species in almost every class and
order, and this will doubtless be the case for many years to come. But
as no attempt has hitherto been made to enumerate the marine animals of this region, excepting the shells and radiates, it is hoped that
this catalogue will prove useful, both to show what is already known
concerning this fauna, and to serve as a basis for future work in the

same

direction.

In some instances species that have not actually been found on the
part of the coast mentioned, but which occur on the shores of Long
Island and New Jersey, under such circumstances as to render it pretty
certain that they will also be found farther noith, have been included in
the catalogue, but the special localities have always been given in such
cases.

In order not to

make

the

list

too long, only those

synonyms are given

which are really necessary to make apparent the origin of the names,
and to refer the student to some of the best descriptions and figures in
the works that are generally most accessible, and in which more complete synonymy may be found.
For the same reason, in describing the new species, the descriptions
have been made as brief as seemed consistent with the purpose in view,
viz: to enable students and others who may not be experienced natu-
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this end,

the portions of the descriptions relating to strictly microscopic parts
have frequently been omitted, when more obvious characters, sufficient
to distinguish the species, could be found.

Eeferences to the plates at the end of this volume have been inserted,
also to the pages in the first part of the report where brief descriptions, remarks on the habits, or other information may be found.
The catalogue of the Crustacea was prepared by Mr. S. I. Smith and
Mr. Oscar Harger. The rest of the catalogue is by Professor A. E. Verrill, with the exception of the descriptions of the insects, which have
been furnished by Dr. A. S. Packard and Dr. G. H. Horn; the Pycnogouids, which have been determined by Mr. S. I. Smith; and a few
of the Bryozoa, which were identified by Professor A. Hyatt, who also
furnished most of the figures of the species belonging to that class.
Hitherto there has been no attempt to enumerate the marine invertebrates of the entire southern coast of Kew England. Several partial
lists have been published, however, and these have been of considera-

and

ble use in the preparation of the following catalogue.

In the Report on the luvertebrata of Massachusetts^ by Dr. A. A.
Oould, 1841, numerous localities for shells on the southern coast of
Massachusetts are mentioned.
A catalogue of the shells of Connecticut, by James II. Linsley, was
published in the American Journal of Science, vol. IS, ISlo. In '' Shells
of Xew England," 1S51, Dr. AYilliam Stimpson gave much accurate information concerning the distribution of our Mollusca. In 1809 Dr.
O. H. Perkins published a very useful catalogue, in the Proceedings of
the Boston Society of Natural History, vol. xiii, p. 100, entitled " Molluscan Fauna of New Haven."
The " Report on the Mollusca of Long Island, New York, and of its
Dependencies,"' by Sanderson Smith and Temple Prime, in the Annals
of the Lyceum of Natural History, vol. ix, p. 377, 1870, also contains

much

A

useful information.

paper by Dr. Joseph Leidy, entitled "Contributions toward a
Knowledge ef the Marine Invertebrate Eauna of the Coasts of Rhode
Island and New Jersey,"' in the Journal of the Philadelphia Academy,
vol. iii, 1855, although very incomplete, contains the only published
lists of the Annelids and Crustacea of this region.
In his "Catalogue
of North American Acalepha^," 18G5, Mr. A. Agassiz has enumerated
all the species discovered on this coast up to that time.
Other papers
will also be referred to in the synonymy.

[539
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IXSEOTA.
The insects ineluded in tlie following catalogue have mostly been determined by A. S. Packard, jr., M. D., and by George II. Horn, ]M. D.,
who have also kindly furnished descriptions of the uew species. Our
thanks are also due to Dr. H. A. Hageu, who has ideutified some of the
species.
The Pycnogonids have been determined by Mr. S. I. Smith.
DirTEKA.

Chironomus halophilus Packard,

sp. uov.

(p 415.)

Full-grown larva^ were dredged iu 10 fathoms in Vineyard Sound,
among compound Ascidiaus, (A. E. Y. ;) and
several young larva' were dredged, in 8 to 10 fathoms in "Wood's
Hole Passage, September 10, (A. S. P.)
"This is a true Ckironomus, the body being long and slender, with
the usual respiratory filaments at the end of the body. Head red as
usual, chitiuous antenme slender, ending in two unequal spines eyes
black, forming conspicuous dots mandibles acute, three-toothed.
From lower side of antepenultimate segment arise two pairs of long
fleshy filaments, twice as long as the diameter of body, not containing
trachejTe, so far as I can see and from the end of ijeuultimate segment a
dorsal minute tubercle, forming a cylindrical papilla, giving rise to eight
respiratory hairs about as long as the segment is thick; anal legs long
and slender, with a crown of about twelve spines. Two prothoracic
In one larva the semi-pupa was forming length, 11""",
feet, as usual.
{Ao inch.)
This species belongs in the same section of the genus with Chtronoseveral miles from laud,

;

;

;

;

;

mus jylii^iiosiis,
vol.

V.)"— A.

figured by Reaumer, (vol. iv, PI. 14,

figs.

11 and 12; and

S. P.

CniRONOMUS ocEANicus Packard,

(p. 331.)

Proceedings of the Essex Institute, vol.

vi,

j).

42, figs. 1-4, 1869.

Specimens apparently belonging to this species have been obtained
near JS^ew Haven, at low-water mark, among conferva'. It occurs at Salem. Massachusetts; Casco Bay; and the Bay of Fundy, from low- water

mark

to 20 fathoms.

CuLEX,

A

species undetermined,

(p. 4(3G.)

excessively abundant on the salt-marshes in
autumn, and the larvie inhabit the brackish waters of the ditches and
species of mosquito

pools.

is

:

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

246

MusciDxE.

— Larvfe of an niidetermiued

fly.

[540]

(p. 415.)

This larva was fouDtl liviug beneath the surface of the sand, at lowwater mark, ou the shore of Great Egg Harbor, at Beesley's Point, Xew
Jersey, April 28, 1871. (A. E. V.) The same larva, or an allied species, was found May 5, under stones below high- water mark. " Specimens
were brought to me from New Jersey, and kept living in sea-water for
some time. The following description is from the living specimens
Body white, long, slender, cylindrical, tapering gradually from the penulpenultimate segment toward the head thirteen segments, counting the
head as one. Segments smooth, thickened at the hinder edge, the sutures being distinct; tegument very thin and transparent, allowing the
viscera to be easily distinguished. The terminal segment of the body is
conical; seen from beneath it is nearly a fourth longer than broad, the
end subacute and deeply cleft by a furrow which diminishes in size and
depth to beyond the middle of the segment, where it fades out. This
conical extension is flattened vertically above from the middle of the
same ring project the supra-anal, conical, fleshy tubercles, one-fourth the
;

;

length of the entire ring, which give rise to two main trachea? running
to the head, and which separate and close together at the will of the
animal. When extended the prothoracic ring is considerably longer
than the others. Head one- third as large as prothorax, and a little

more than half as wide. Length, 9'"™.
I cannot detect any spiracles on either

of the thoracic rings.

The

Anthomyia ceparion, with living specimens of which I placed it side by side head
much the same, showing it may be of this family. Minute antenme
present; no traces of them in Anthomyia^ iiud their presence throws
a doubt whether it be a muscid." A. S. P.
trachea? are not nearly so regular as in the larvae of the

;

—

Eristalis, species undetermined.
One large-sized larva was found
April,

in

Vineyard Sound among

algai in

by Mr. Yinal N. Edwards.

Ephydra,

species undetermined,

(p. 4:GQ.)

Packard, Proceedings Essex Institute, vol.

vi, p. 50.

Shores of Karragansett Bay, puparium found under sea- weeds by
Dr. T. d'Orexmieul. According to Dr. Packard, " scarcely distinguishable from U. haJophila Packard, which lives in salt brine at the saltworks in Gallatin County, Illinois."

coleoptera.*

A number of species of tiger-beetles {Clcindela) are common on the
sandy shores and beaches just above high-water mark, and some of
them are seldom found away from the sea-sliore, while others are also
found far inland. The larv.T of some of these, and perhaps of all, live
below high water, but this has not yet been observed in the case of several
*

The Coleoptera were

inostlj'

determined by Dr. George H. Horn.
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which includes those most characteristic of the sea-

shores.

CiCiNDELA GENEROSA Dejcan.
Species G6u(5ral

Journal Nat.

(p. 330.)

Col«5opt6re8, vol. v, p. 2131, (teste Lee.;) Gould.

ties

Hist., vol.

i,

BoHtoii

PI. 3, fig. 2.

p. 42.

Adult common on sandy beaches at high-water mark larvje burrowing in sand below high-water mark, in company with the species of
;

Talorchestia.

CiciNDELA DORSALis Say.

(p. 304.)

Journal Acatlemy Nat. Sciences of Philadelphia,

vol.

i,

p.

20

;

Gould, op.

cit., p. 47.

Martha's Vineyard, on the sandy beaches.

CiciNDELA MARGIXATA Fabricius.
Systema Eleuthcratorum,

Barren spots in

salt

vol.

p.

i,

(p. 470.)

241

;

Gould, op.

cit.,

p. 48.

marshes that are occasionally covered by the

tides.

CiciNDELA REPANDA Dejean.

(p, 304.)

Spc^cies Gt5n. des Coloopti^rcs, vol.

With

i,

p. 74.

the last, and on sandy beaches at Martha's Vineyard,

CiciNDELA iiiRTicoLLis Say.

(p. 304.)

new series, vol. i, p. 411,
also at a distance from the coast.

Trans. Anier. Phil. Society,

With

last,

Sec.

PI.

13, fig. 2.

CiciNDELA DUODECIMGUTTATA Dejean.
Spec. Gou. des Col^op., a^oL

Sandy beaches near the

i,

73; Gould, op.

p.

cit., p. r>l.

water; appears both in spring and au-

salt

tumn.

Geopinus incrassatus

(Dej.)

(p. 304.)

Species Gen. des Coleoperes, vol.

iv, p. 21.

Several specimens were found on the outer beach of Great Egg HarNew Jersey, burrowing in sand between tides. This species is not

bor,

coniined to the coast, but occurs even west of the Mississipi)i in sandy
places, (Horn.)

BEMBIDIU3I CONSTRICTUM Lcconte.
Annals Lyceum Nat.

Between
B.

tides at Great

CONTRACTUS

Say.

(p. 404.)

Hist., N. Y., vol. iv, p. 3G2.

Egg Harbor, New

Jersey.

(p. 404.)

Trans. Aiuer. Phil. Soc, vol.

ii.

p. 85.

Great Egg Harbor. This and the preceding occur
margins
of streams emptying into the ocean. (Horn.)
along
the
also

Between

tides at

Hydrophilus (Tropisternus) quadristriatus Horn.

(p. 400.)

Trans. Anier. Entouiol. Soc, 1871, p. 331.

In bracUi.sh pools, near Beesley's Point,

New

Jersey, associated with

Pala'moneles vulgayifi and other brackish-water species.
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" Elongate oval,

more attenuate in front, black, witli slight olivaceous
and equally punctured. Head with a
sigmoid row of coarse punctures on each side, meeting at the vertex.
Auteun;e and palpi testaceous. Thorax with a small fovea on each side,
near the anterior margin, behind and within the eyes, and an angulate
row of punctures on each side near the middle, and a few coarse punctures very irregularly disposed. Elytra with four strijie of moderate
punctures, the first two sutural and extending nearly from base to apex,
inclosing at base a short scutellar row the outer two rows subhumeral,
obliterated at base, extending nearly to apex, and becoming confused,
extending toward the inner rows. Body beneath black, opaque, and
pubescent, abdomen with a row of brownish patches at the sides of
each segment. Legs pale testaceous, femora at base and tarsi black.
tinge; surface densely, finely,

;

Length,

.38

inch;

(9.5™"'.)

but more narrowed in front than behind.
and the body along the median line
moderately convex. It differs from all our species by the four distinct
The outer two correspond in posistriie of punctures on each elytron.
tion with the eighth and ninth, and traces of a third, fourth, and fifth
are visible at base." Horn.

Eesembles

The

lateralis in form,

elytra are evenly punctured,

—

Philhydrus reflexipennis Zimmermann.
Traus. Amer. Entomol. Soc, 1869, p. 250.

Great Egg Harbor, between tides.
This and the next occur also inland.
P.

(Horn.)

PERPLEXUS, Leconte.
Proc. Philad. Acad. Nat. Sci., 1855, p. 371.

Great

Egg

Harbor, between tides.

Phytosus LiTTORALis Horu.

(p. 404.)

Traus. Amer. Eutomol. Soc, 1871, p. 331.

"Head brownish

testaceous, moderately shining, sparsely clothed with

yellowish hairs, front feebly concave; i^arts of

mouth and antenute

tes-

Thorax paler than the head, as broad
as long, disk depressed, sides strongly rounded in front, behind the
middle sinuate base truncate, feebly emarginate at middle, and but
surface
slightly broader than half the width of thorax at middle
sparsely punctured and x>ubescent. Elytra pale testaceous, sparsely
punctured and pubescent, short, sides strongly divergent behind body
taceous, the latter darker at

tip.

;

;

;

apterous.

Abdomen

elongate oval, broader behind the middle, piceous,

shining, and very sparsely pubescent.
Legs pale testaceous. Last
slightly prolonged at middle and sinuate on each
segment of abdomen
<?

Length, .08 inch, (2""".)
The male resembles in its several characters P. Balticus Kraatz, of
Europe, but the median prolongation of the last abdominal segment is
broader. The penultimate segment is subcarinate along the median
The mandibles in the present species are much more exsert
line behind.
than in the species from California.
side.
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This is ail interesting; addition to onr insect fauna. Its oceurrence
has been looked lor on the ground of the occnrienee of a species on the
Pacilic Coast, for, as a rule, (rapidly losing its exceptions,) any genus
represented in Eiiroi)e and on the Pacific Coast will have a representation in the Atlantic faiinal region." llorn.

—

This species was found burrowing in sand, between tides, at Beesley's
Point,

New

Jersey.

Bledius cordatus
Traus. Amcr.

I'liil.

(Say.)

(p. 402.)

Scy., vol. iv, p. 4G1.

This small species occurred in considerable abundance near Beesley's
Point. It forms its small burrows in the loose sand at and just below
high-water mark, in company with 7\iIorchc.stia lonrjk'orni.s. Scijpliacclla
arenicola Smith, &c. It throws up a small heap of sand around the
opening of its burrows, which are much smaller than those of the
following species.
''This species
spot.

The

is

somewhat variable

in

dark
and nor-

the form of the elytral

elytra are pale testaceous or nearly white in color,

mally with a cordate space of brownish color, and with the apex in front.
This spot may become a narrow median fusiform space, or be divided
so that the suture is pale the spot frequently becomes larger bj' the
apex of the cordate spot, extending to the scutellum and along the basal
margin." Horn.
;

—

Bledius pallipennis
Journal Acad. Nat.

(Say.)

Sci.,

(p. 4Gl».)

PbilaiL, vol.

iii,

p. 155.

Shores of Great Egg Ilarbor, near Beesley's Point, common, burrowing perpendicularly in moist sand considerably below high-water mark.
The holes are round, with a small heap of sand around the orifice. This
species is also found far inland.
(Horn.)

Heterocerus undatus
Proc. AoaJl. Nat.

Sci.,

Melsheimer.

Philad., vol.

ii,

(p. 4G4.)

p. 9S.

Beesley's Point, burrowing in sand, between tides.
occurs also on the margins, of inland streams. (Horn.)

Phaleria testacea

This species

Say.

Loug's Expedition, vol.

ii,

p. 280.

Somer's Point, on the shore of Great

Egg Harbor, between

tides.

NEUROPTERA.

MoLANNA,

species undetermined,

(p. 370.)

This larva was found in a firm, straight, flattened, tapering tube,.
made of grains of sand, and attached to the piles of a wharf, below
high-water mark, at Menemsha Bight, on Martha's Vineyard, October,,
1871, by Dr. Edward Palmer.
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Anueida maeitima

(Guerin.)

[544]

(p. 331.)

tlie under surfaces of large stones
from liigli-water mark to about lialf tide, New Haven, Wood's Hole,
Nantucket also on the coasts of Europe and Greenland.
(Fabricius.)

This Podui'id

is ver}'

abuudaiit ou

;

AEACHNIDA.
Chernes oblongus

Say.

(p. 331.)

Hagen, Record of Americau Entomology for 1S68, p. 51.
Under stones near low-water mark, at Wood's Hole, (S.

I. S.,)

several

This species is recorded from Florida
specimens were found together.
and Georgia. I am not aware that it has been observed below highwater mark before. These specimens were identified by Dr. Hagen.

Trombidium,

species,

(p. 331.)

Several species of mites belonging to this or allied genera are found
beneath stones near high-water mark, or even running over the/«c/' and
rocks near low- water mark, but it is uncertain whether they become

submerged by the

rising tide or rise

on

its surface.

Bdella marina Packard, sp. nov. (p. 331.)
Savin Eock, near New Haven, under stones between

tides.

" Elongated pyriform, of the usual form of the genus, the body being
thickest at the insertion of the third pair of legs. Body with a few scattered hairs, especially toward the end. Palpi twice as long as labium,
hairy toward the tip, four-jointed, basal joint not so long as second,
third,

and fourth conjointly; second a third shorter than

Mandi-

third.

bles very acutely conical, projecting one-fourth their length beyond the
beak, with about four hairs on the outer side ; tips very slender acute,

Legs rather hairy fourth pair but little longer than the
others. Claws consisting of two portions, the basal much compressed,
subovate, with about six hairs on the under edge, and carrying a stout
curved claw. Beak half as long as the body is wide. Length 2.5"^"'.
"It differs from Say's Bdella ohlonga {^ fwm. Georgia, under bark of
corneous.

;

trees,' &c.) in its

pyriform shape, the shorter

and much shorter beak."

— A.

first

joint of the palpi,

S. P.

PYCNOGONIDEA.
PuoxiCHiLiDiUM MAxiLLAEE Stimpsou.
Mariue Invertebrata of Grand Maiian,

Common
Pallene,

in

Plate VII,

fig.

35.

(p. 415.)

p. 37, 1853.

Vineyard Sound and the Bay of Fundy.

species,

(p. 421.)

A

small species, perhaps young, found upon piles of the wharf at
Wood's Hole, and dredged in Vineyard Sound, in 14 fathoms, off Tar-

paulin Cove on Ascidians, and off Holmes's Hole on Hydroids

Watch

Hill,

Ehode

Island,

and

New

Haven.

;

also off
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CRUSTACEA.
The

following- catalogue of the Crustacea has been prepared by Mr. S.
Smith, excepting the portion relating to the Isopoda, which has been
written by jMr. O. 1 larger.* The list is by no means complete, even for

1.

Mhi(;li are treated, and no attempt has been made to
enumerate the Ostracoids and free-swimming Copepods. Among the
Ami)hii)ods, the dilhcult group of Lj-sianassina' has not been studied,
as the species require careful comparison with those of our northern
coast and of Europe. The same is true of the species of AmpcUsca, and
partially of some other genera.
In several cases species are omitted
which are as yet only represented in our collections by imperfect, young,
or too few specimens. The catalogue is intended, however, to include
every species which has been mentioned, on good authority, in any published work as inhabiting the southern coast of New England.

the higher groups

BRACHYURA.
Gelasi^ius minax Leconte.

(p. 467.)

Proceedings Acad. Nat. Sci., PJiiladelpbia, vol. vii, lS.>'j,
Conn. Acad., vol. ii, p. 128, PI. 2, fig. 4, PI. 4, fig. 1, 1870.

p. 40:!;

Smith. Trans.

Southern coast of New England to Florida. This species, the largest
of our "fiddler-crabs," lives upon salt marshes, usually farther from the
sea than the others, and frequentlv where the water is most of the time
nearly fresh.

Gelasimus pugnax Smith,
Trans. Conn. Acad., vol.

De Kay,
Linne.)

(p. ^Qij.)

ii,

j).

i:U, PI. 2, fig. 1, PI. 4, fig. 2.

G. vocans, var. a,

New

York, p. 14, PI. 6, fig. 10, 1844, (not Cancer vocans
G. pugilalor Leconte, loc. cit., p. 403, (not of Bosc.)

Nat. Hist, of

From Cape Cod

to Florida, the Gulf of Mexico, and the West Indies.
burrows only upon salt marshes, but is often seen in great
companies wandering out upon muddy or sandy flats, or even upon the
beaches of the bays and sounds.

makes

It

its

Gelasimus pugilator
Nonveau Dictionnaire
Conn. Acad.,

vol.

ii,

des Crust., tome

i,

Latreille.

(p. 33G.)

d'Hist. nat., 2e edit.,

tome

p. 1:10, PI. 4, fig. 7, 1870.

p. 167, 1820.

1817

xii, p. 520,

;

Sniitli,

Trans.

Ocijpode piKj'dator Bosc, Hist. nat.

Gelasimus vocans

DeKay,

op.

cit., p. 14, PI. 6,

fig. 9.

Cape Cod

to Florida,

OCYPODA AKENARIA
Journal Acad. Nat.
des Crust., tome

upon muddy and sandy

Say.

and beaches.

(pp. 337, 534.)

Sci., Pliiladelpbia, vol.
ii,

flats

i,

p. 09, 1817

;

Edwanls, Hist. nat.

p. 44, PI. 19, figs. 13, 14.

This species, which is common upon the sandy beaches from New Jersey southward, and which I have found upon 'Fire Island Beach, Long
*

The

description of Scyphacella arenicola and the reference of Idotea triloba to Epelys

are taken from Mr. Smith's nnpuhlished manuscript, and his name, therefore, appears
as authority in these cases.

18

y
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upon the beaches at Xantucket,
and on the southern part of Cape Cod. It lives in deep burrows, above
the reach of tides, u^jou sandy beaches. It is readil}^ distinguished from
the "fiddlers" by the nearly equal claws or hands, which are alike in
both sexes, and by its color, which is almost exactly like the sand upon
which it lives. It is carnivorous and verj^ active, running with great
Island, will very likely be found rarely

when pursued.
The synonymy of this

rapidity

species is in much confusion, and I have not
attempted to rectify it here, although there are apparently several
names which antedate that of iSay. The Brazilian species, usually
called rhomhea appears to be identical with ours, and if it is really the
rJiomhea of Fabricius, his name should undoubtedly be retained.

Sesarma reticulata

Say.

(p. 407.)

Journal Acad. Nat. Sci., Philadelphia, vol. i, pp. 73,
1818; Smith, Trans. Conn. Acad., vol. ii, p. l.'iG.

From Long

Sound

Island

to Florida, usually

76,

PL

upon

\^Yi

4, lig. 0,

salt

;

p. 442,

marshes and

associated with Gelasimus pugnax.

PiNNixA CYLiNDRiCA Say.
Journal Acad. Nat.

Plate

p. AWi, 1818.

i,

Vineyard Sound and Long Island Sound

Pinnotheres ostreum
Loc.

cit., J).

67,

PL

Plate

Say.

4, tig. 5,

1817

South Carolina.

to

male.

I, fig. 2,

DeKay,

;

(p. 307.)

I, fig. 1.

Philadelphia, vol.

Sci.,

op.

cit., p. 12,

(p. 307.)

PL

7, fig. 16.

Massachusetts to South Carolina.

Pinnotheres maculatus
Loc.

cit. p.

Say.

eduUs on the
South Carolina.

It lives in Mytilus

Cape Cod

to

Cancer irroratus
Loc.

cit., p. 59,

PL

Say.

p. 414, 1834;

New England

1817

;

Stimpson, Annals

Flatycarcinus irroratas

DeKay,

and

coast,

is

found from

(pp. 312, 530.)

4, fig. 2,

vol. vii, p. 50, 1859.
i,

(p. 434.)

450, 1818.

op.

cit.,

PL

Lyceum

Nat. Hist.,

Edwards, Hist.

2, fig. 2.

New

nat. des Crust.,

York,

tome

Cancer Sayi Gould, Report on the

Invertebrata of Massachusetts, 1st edit., p. 323, 1841. Flatucarcinus Sayi DeKay,
Cancer boreaJis Packard, Memoirs Boston Nat. Hist. Soc, vol. i,
op. cit., p. 7.
p. 303, 1867.

Labrador

to

South Carolina.

Cancer borealis
Loc.

Nova

cit., p. 50,

Stimpson.

1859.

(pp. 480, 493.)

Cancer irroraius Gould, op.

Scotia to Vineyard

cit., p.

322.

Sound and Xo Man's Land.

It

very likely

occurs both north and south of these limits, as it seems to be rare or
local, and is often, jierhaps, confounded with the far more common C.
irt'omtw^, although

it is

a perfectly distinct species.
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Panopeus Herbstii Edwards,
Op.

cit., vol.

4n;5, 18r!4

i.

(p. 17-J.)

Suiitli, I'rocciMliiitfs Hostoii

;

2.53

Sii<'.

Nat.

Ili.-t.,

vol. xii,

]>.

•27(!, IK'')!).

Loiifi-

Island

Sound

to ]>ni/.il, luit not coninion noitli of

New

Jersey.

from tbo following si)ecics, by the tubercle on
the subhepatic region, just below the first lobe of the anterolateral
border of the carapax by the postorbital tooth being sei)arated from the
second tooth of the antero-laterar margin by a rounded sinus; and by
the dactylus of the larger cheliped having a stout tooth near the base
It is readily distinguishod

;

within.

Panopeus depressus
Loc.

cit., p.

From Cape Cod

Panopius Sayi Smith,
cit., p.

I,

Q^.

(p. 312.)

3.

284,

and often carried with oysters much

to Florida,

It is, ])erhaps,

farther north.

Loc.

Plate

Smith.

263, 1859.

native in Massachusetts Bay.

(p. 312.)

1S.7.».

Associated with the last, and having the same range. It is easily distinguished from the last species by its narrower, more convex, and
swollen carapax, and by the more projecting and arcuate front. The
terminal segment of the abdomen of the male is also quite different in
the two species; in P. Sayi it is broader than the preceding segment,

about two-thirds as long as broad, the edges slightly concave, and the
narrower than the
preceding segment, about three-fourths as long as broad, the edges cou\ex, and the tip broadly rounded.

tip abruptly triangular, while iu P. depressus it is

Panopeus Harrisii Stimpsou.
Loc.

cit., p. 55,

Pilumnus

1859.

(p. 313.)
Harri'^ii

Gould, op.

cit., p. 3-2n,

1841.

Massachusetts Bay to Florida.

Carcinus granulatus
Cancer fjranidatus Say,
321

;

DeKay,

op.

(Say, sp.)
loc. cit.,

cit., p. 8,

j).

(p. 312.)
61, 1^17.

PI. 5, figs.

.5,

G.

Carcinus
(?)

mnnas Gould, op. cit., p.
manas Leacli, Edwards,

Carchins

&c.

Xew

and perhaps much farther south. Our
same as the Carcinus mamas of Europe,
not extending north on our own coast throws some doubt upon

Cape Cod

to

Jersey,

species may, very likely, be the

but

its

this until there has been a careful

comparison of specimens from the

two sides of the Atlantic.

Platyonichus ocellatus

Latreille.

Encyclopedic mt^thodique, tome xti,
5, fig. 7.

p.

(il,

p. 1.52

;

PI. 49, fig. 4, 1799.

to Florida.

(pp. 338, o33.)

1, tig. 4.

DeKay,

op.

cit., p. 9,

Cancer ocellatus Ilerbst, Krabben und Krebse,

1817.

Cape Cod

Plate

Portinuis pldus Say, loc.

Band

cit.,

PI.

PI.

1, fig. 1,

iii,

erstes Heft,

p. 02, PI. 4, fig. 4,
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Caxlinectes hastatus Ordway.
Boston Jourual

Cape Cod

(pp. 367, 468.)

Nat. Hist., vol. vii, p. 568, 1863.

Liqm

65, 1817.

diacantlia

DeKay,

op.

cit., p. 10,

and occasionally

to Florida,

LiBINIA CANALICULATA Say.
Loc. cit., p. 77, PI. 4, fig.
Pioceedings Acad. Nat.

Lupa

PL

hastata Say, loc.

iu Massachusetts

Bay.

Sci.,

;

DeKay,

op. cit., p. 2, PI. 4, fig. 4

as far north as Casco Bay, on the coast of Maine, and
Bay southward, at least as far as Florida.
Massachusetts
from

tome

cit.,

Cape Cod

Streets, loc.

:

cit., p.

104.

to Florida.

Pelia 3IUTICA Stimpsou.

415)

(p.

Auuals Lyceum Nat. Hist., New York,
Proceedings Amer. Association Adv.

Vineyard Sound

riaa miitica Gibbes,

vol. vii, p. 177, 18GU.

3d meeting,

Sci.,

p. 171, 1850.

to Florida.

Hyas coarctatus

Leach,

(p. 504.)

Trans. Linn. Soc, Loudon, vol.
«^dit.,

common

(p. 368.)

p. 300, PI. 14 his, fig. 2, 1834

i,

Streets,

;

Philadelphia, 1870, p. 105, 1871.

Found

Op.

cit., p.

3, fig. 3.

(p. 368.)

1817

1,

LiBiNiA DUBIA Edwards,

[548]

xi, p. 321), 1815.

Lisna fissiroiitra Say, loc.

PI. 32, fig. 3.

Rogue

auiuuil de Cuvier, 3""^

70, 1817.

cit., p.

Leidy mentions this species as haying been found on the coast of New
it from the coast of Long Island, but it seems
It lives in deep water from Cape Cod
to be rare south of Cape Cod.
northward, and on the European coast, and is frequently found in the
stomachs of the cod-fish.

Jersey, and Say mentions

Heterocrypta granulata
Annals Lyceum Nat.
Gibbes,

loc. cit., p. 173;

Stimpsou.

New

Hist.,

York, vol.

(p. 315.)
x, p. 102, 1871.

CrypfojmUa grnuulafa

Elliott Soc, Charleston, vol.

and Proceedings

i,

p.

3.5,

"wood cut.

This species, dredged several times in A^ineyard Sound, was before
to Florida and the West Indies.

known only from North Carolina

ANOMOURA.
Hiri'A TALPOiDA Say.
Loc.

cit., p.

Cape Cod

Plate

(pp. 338, 530.)

11, fig. 5.

160, 1817.

to Florida.

EuPAGURUS POLLICARS
Annals Lyceum Nat.
Say, loc.

cit., p.

Stiuipsou.

Hist.,

New

(p. 313.)

York, vol.

162, 1817; Gould, op.

vii, p.

cit., p.

'J2,

1851).

DeKay,

329;

Fagurus poUicarin
op.

cit., p. 19,

PI. 8,

fig. 21.

Massachusetts

to Florida.

EuPAGURUS Bernhardus
Loc.

cit.,

p. 89. 18.59.

systenuitica. vol.

ii,

Stimpsou.

p.

4('>9,

(p. 501.)

Lenihardux (Linne
1793; GouUl, op. cit.,

rafjiirus

sp.,)

p.

Fabricius, Entomoljgia

329; DeKay, op.

cit., p.

20.

;
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Viiieyanl iSouiul, &c., in deep water, more abumlaiit north of Cape
Cod, aud extendiiij; to Northern Europe on one side, and to Pnget
Sound on the other.

l^UPAGURUS PUBESCENS
Loc.

1859.

Stiujpson,

and Proceedings Acad. Nat. Sci., Philadelphia, 1858, p.
raf/untx pnhcfiaiiii Kioyer, Natnrh. Tidsskrift, Bind ii, p. 251, 18:}8.

cit., p.

89, 1859

;

2:^7,

This species has been taken in deep water off the coast of New Jerand will, doubtless, be found off Long" Island and Vineyard Sounds.
It extends nortliward to Greenland and Northern Europe.
sey,

EUPAGURUS LONGICAKPUS

Stimpsou.

(p. 339.)

Proceedings Acad. Nat. Sci., Philadelphia, 1858, p. 237, 1859. ragnrns loiKjicarpus Say, loc. cit., p. 10:5, 1817 Gould, op. cit., p. 'i'.W DeKay, op. cit., p. 20,
;

;

PI. 8, lig. 22.

]\lassachusetts

Bay

South Carolina.

to

MACROURA.

Gebia AFFiNis
Loc.

cit., p.

Say.

Plate

IT,

tig-,

7.

(pp. 307,

r,:]0.)

195, 1817.

Long Island Sound

South Carolina.

to

Callianassa Stimpsoni Smith, sp. nov. Plate II, fig. 8. (p. 3G9.)
Carapax smooth and shining. Greater cheliped (fig. 8) about three
times as long as the carapax carpus and hand convex on both sides
;

;

carpus sometimes considerably longer, sometimes not at all longer than
broad both fingers of the same length, and about as long as the basal
portion of the dactylns the prehensile edge of the dactylus without
a strong tooth or tubercle at base. Smaller cheliped about half as long;

;

as the greater; carpns and

hand about equal

in length; fingers equal,

Abdomen smooth
and shining above, gradually increasing in breadth to the fifth segment
second segment longest, much longer than broad third and fifth equal
in length
fourth shorter, and sixth a little longer than third or fifth
slender, as long as the basal portion of the propodus.

;

;

telson

;

much broader than

long, shorter than the fourth segment.

Length of a large specimen,
larger cheliped,

Gl"""; length of carapax, 15; length of

44:.

In the character of the chelipeds this species seems to be closely allied
to C. lomjimana Stimpson, from Puget Sound.
Our .species ranges from the coast of the Southern States north to

Long Island Sound.

HOMARUS AMERICANUS Edwards,
Hist. nat. des. Crust.,

tome

1817, (not of Fabricius.)

New

Jersev to Labrador.

ii,

p.

:5:l},

(pp.
18:i7.

.50."),

402,

."jil*.)

Jstaciis marinii>i .Say, loo. cit.

,

p. 165,

;
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Ceangon yulgaris

Plate III,

Fabricius.

Supplementnm Eutomologia'

system.,

p. 410,

fig. 10.

1798.

[550]

(pp. 339, 529.)

Crangon septemsjyiuosm^ Say,

loc. cit., p. 246, 1818.

North Caroliua to Labrador aud Europe. lu depth it extend.s from
low water to 60 or 70 fathoms, and probably much deeper.

HiPPOLYTE pusiOLA Kroyer.

(p. 395.)

Monogiafisk Fremstlliug Hippol.,

p. 319, PI. 3, figs. 69-73, 1842.

Vineyard Sound aud northward to Greenland aud Europe.

YiRBius ZOSTERICOLA Smith, sp. noY. Plate III, fig. 11. (p. 309.)
Female Short and stout, liostrum about as long as the carapax,
and reaching nearly, or quite, to the tip of the anteunal scale the ui)per
edge nearly straight and unarmed, except by two, or rarely three, teeth
at the base under edge with three (sometimes two or four) teeth on the
anterior half. Carapax smooth and armed with a stout (supra-orbital)
spine on each side at the base of the rostrum and above and a little
behind the base of the ocular jieduncle, a small (anteunal) spine on the
anterior margin beneath the ocular peduncle, and a stout (hepatic) spine
:

;

;

behind the base of the antennte.
tending Yery slightly beyond the

lum

cousiderabl}- shorter.

Inner flagellum of the antennula extip of the anteunal scale

Abdomen

;

outer flagel-

geniculated at the third segment

the posterior margin of the third segment prominent above, but not
acute.

The males differ from the females in being smaller, much more slenaud in having the rostrum narrower vertically.
The color in life is very variable. Most frequently the entire animal

der,

bright green, sometimes pale, or even tran.slucent, tinged with green.
Others were translucent, specked with reddish brown, and with a broad
median band of dark brown extending the whole length of the body.
Length of female, 20-26""" male 15-20.
It is at once distinguished from V. pleur acanthus Stimpson, to which,
in many characters, it is closely allied, by its very much longer rostrum.
Among eel-grass about Vineyard Sound, and probably common at
other i)oints on the coast.
Virhius lAeuracanthus Stimpson, (Annals Lyceum Xat. Hist., New
York, vol. X, p. 127, 1871,) abundant upon the coast of New Jersey, will
very likely be found farther nortb. In habit it is similar to the spe-

is

-,

cies just described.

Pandalus annulicoenis

Leach.

Plate

II, fig. 6.

Malacostraca Pocloplitbalmata Britauuia', PL

(p. 493.)

40, 1815.

Deep water in Vineyard Sound, off Newport, «I^c.
North of Cape Cod it is common, and extends to Greenland and Europe. In depth it extends down to 130 fathoms at least.

PALyEMONETES YULGARIS Stimpsou.

Plate

Annals Lyceum Nat. Hist., New York, vol. x, p.
Journal Acad. Nat. Sci., Philadelpliia, vol. i,

Massachusetts to South Carolina.

II, fig. 9.

129, 1871.

(pp. 479, 529.)

Pahrmon

p. 224, 1818.

viilf/nns

Say,
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Pen.i^us Brasiliensis
Etlwartl.s, Hist.
soii.

257

Lfitieille.

nut. ties Crust.,

Annals Lyconni Nat.

tome

Hist.,

ii,

New

p.

414

;

Gibbes,

York, vol.

loe. cit.,

[>.

I'.H

;

Stiiin>-

x, p. l:?2.

Accoriling: t(t Stiinpsoii, this species luis been fouinl in tlie Crotoii
Kiver at Sing Sing, New \'i)i'k, by rrole.ssor LJaird. It will tlieielbre be
very likely to occur in the rivers of Soutlieru New England. It is common on the coast of the Southern States, and extends to IJia/.il.

SQUILLOIDEA.
iS(^uiLLA EMiT.SA Say.
Loe.

250, 1818;

cit., p.

Amor. Assoc,

(pp. 3G9, 530.)

Dekay, op.

cit., p. :V>, PI.

i:'.,

li^'.

51

;

Gibbes, Pioceedinj^s

3tl meetini;:, p. 199.

Florida to Cape Cod.

The young of

this species is figured on Plate

XIU,

fig.

'.U>.

MYSIDEA.

Mysis stenglepis Smith, sp. nov. Plate III, fig. 12. (p. 370.)
Male Anterior margin of the carapax produced into a very

short,

:

broad, and obtusely rouiuled rostrum, and each side at the inferior angle
into a prominent, acutely triangular tooth, between which and the base

Peis a broad and deeply rounded sinus.
duncle of the antennula about a third as long as the carapax along the
dorsal line the sexual appendage slender, tapering, nearly as long as
the peduncle inner flagellum half as long as the outer. Antenual scale
of the ocular peduncle there

;

;

line, narrow, about ten
times as long as broad, tapering to a slender and acute point, both edges
ciliated and nearly straight; flagellum about as long as the rest of the
animal. Abdomen somewhat geniculated between the first and second
segments sixth segment about twice as long as the fifth. Appendages
of the fourth segment reaching nearly to the distal extremity of the
sixth segment inner ramus slender, slightly longer than the base outer

rather longer than the carapax along the dorsal

;

;

;

ramus naked, com]>osed of six segments the first, third, and fourth subequal in length, and together equaling about three-fourths of the entire
length the second, fifth, and sixth subequal penultimate segment armed
with a stout spine on the outside at the distal extremity, and the last
segment terminated by a similar spine. Inner lamella of the appendages of the sixth segment extending slightly beyond the telson, narrow
and tapering to an obtuse tip outer lamella narrow, linear, about seven
;

;

;

;

times as long as broad, nearly a third longer than the inner, both edges
ciliated and nearly straight, and the tip narrow and somewhat truncated.
Telson considerably longer than the sixth segment, tapering slightly,
the sides nearly straight, and each armed with about twenty-four spines;

the extremity cleft by a deep sinus rounded at bottom, and its margins
convex posteriorly and armed with very numerous slender spines.
Length of a male from tip of rostrum to extremity of telson, 23.2""";
length of carapax along the dorsal line, C.5; length of antennal scale,
length of telson, 3.8. Length of female, 30"'"'.

€.7

;

;
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The females difler but little from the males except in the usual sexual
The figure, (Plate III, fig. 12,) made from a small female

characters.

specimen, does not properly represent the anterior margin of the caral^ax.

In

life

the young females are semi-translucent, a spot on each ocular
the peduncles and inner flagella of the antennuUie, the

peduncle,

antennal scale, the telson and caudal lamelhTp more or less blackish
from deposits of black pigment, while each segment of the abdomen is
marked with a rudely stellate spot of black.
Large males of this species were found in the autumn among eelgrass, at ]!sew Haven, Connecticut, and the young abundantly in the
same situation in May. Young females were collected in abundance
during June and July, among the eel-grass in the shallow bays and
coves about Vineyard Sound, while adult females, with the marsupial
pouches filled with young, were collected, at Wood's Hole, in abundance, April 1, by Mr. V. N. Edwards.

Mysis Americana.

Smith,

sp. nov.

(p. 39G.)

Anterior margin distinctly rostrated, but only slightly projecting;
evenly rounded, the inferior angle projecting into a sharp tooth. Antennula", in the male, with the densely ciliated sexual appendage similar
to that in M. vulgaris of Europe; the outer flagellum nearly as long as
the body, the inner slightly shorter. Antennal scale about three-fourths
as long as the carapax, about nine times as long as broad, tapering
regularly from the base to a very long and acute tip both margins
Appendages of the fourth segment of the abdomen in the
ciliated.
;

male similar to those in 71/. vulgaris. The outer ramus is slender and
naked, and its pair of terminal stylets are equal in length, slender, curved
toward the tip, and the distal half armed with numerous short sette
the ultimate segment of the ramus itself is little more than half as long as
the stylets, the penultimate segment four or five times as long as the
terminal. Inner lamella of the appendages of the sixth segment about
as long as the telson, narrow, slightly broadened at the base, and tapering to a slender but obtuse point; outer lamella once and a half as long
as the inner, and eight times as long as broad, slightly tapering, the ex
tremity subtruncate. Telson triangular, broadened at base, the lateral
margins slightly convex posteriorly, and armed with stout spines alternating with intervals of several smaller ones; the tip very narrow,
truncate, armed with a stout spine each side, and two small ones filling
the space between their bases. Length 10 to 12""".

This species was found, in April, at Beesley's Point, New Jersey, in
pools, upon salt-marshes, and at the same locality the stomachs of the
spotted flounder were found filled with them. Professor D. 0. Eaton
found it in great abundance among sea- weeds, &c., just below low- water
mark, at New Haven, Connecticut, May 5, 1873. It was also taken in
the dredge, in 4 to G fathoms, at New Haven, Conuecticnt, and in 25

;
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fathoms

olf

Vineyard 8omul, and bas been tbnnd

shad, maekerel,
Hetero:my!:>is

in

2!)^

the stomachs of the

«S:e.

FORMOSA Smith,

j;en. et sp. iiov.

(p. .lOG.)

Carapax broad behind and tapering'
Body
anteriorly; tlie anterior margin produced into an obtusely triangular
rostrum. Ocular peduncles short and thickened nearly to the base.
Peduncle of the antennula stout, extending to the tip of the anteunal
scale; the terminal segment in the male Avaiiting the usual elongated
sexuaKprocess, but having in its place a very dense tult of long hairs
rather short and stout.

inner Hagellum nearly as long as the carapax; outer flagellum stout at
base and more than twice as long as the inner. Antennal scale about
three and a half times as long as broad, not quite reaching to the ex-

tremity of the peduncle of the antennula, ovate, obtuse at the tip, external margin without a spine and ciliated like the inner; peduncle
elongated, peuultimatc segment considerably longer than the ultimate;
tlagellum nearly as long as the entire body. jMandibles, maxillfB, first

and second maxillipeds, as in Jllysis. The first pair of legs (second pair
of gnathopoda) difier remarkably from those in all the described genera
of Mysidi^e. The whole leg is stouter than in the succeeding pairs, and
the terminal portion, corresponding to the multiarticulate portion of the
inner branch (endopodus) in 2[ysis, »&c., consists of only three segments
including the terminal claw; the first of these segments is stout, slightly
shorter than the preceding (meral) segment, and armed with stout
spines along the distal portion of the inner margin the second seg;

very short, not longer than broad, and closely articulated to the
preceding segment so as to admit of very little motion the ultimate
article is a long, slightly curved claw, freely articulated to the preceding
segment. In the five posterior pairs of legs the terminal portion of the

ment

is

;

is multiarticulate as in Mysis, in the first composed of five
besides
a stout terminal claw like that in the i)receding jjair,
segments,
and in the four remaining pairs of six segments and a slender terminal

inner branch

The exopodal branches of all the legs are well developed.
a little more than twice as long as the carapax, the sixth
segment a little longer than the fifth. The appendages of the first five
segments alike in both sexes; short, rudimentary, and like the same appen-

claw.

Abdomen

dages in the female j\lysis. Inner lamella of the sixth segment projecting
very slightly beyond the extremity of the telson, broad, ovate; outer
lamella only a little longer than the inner, about two-sevenths as long
as broad, inner margin quite convex, outer very slightly, tip rounded.
Telson short, broad at base, and narrowed rapidly toward the extremity,
the width at base about two-thirds the length, at the extremity only a
third as wide as at base; the lateral margins each armed with twelve
to fourteen spines, which increase in size distally, and a very long terminal spine; the posterior margins cleft by a sinus deei)er than broad>

and armed with numerous small

spines.
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In life the males are seinitranslacent and nearly colorless, while in the
females tlie antenunhe, the flagella of the autennfe, the ocnlar peduncles, the thorax with the marsupial pouch, and the articulations of the
caudal appendages are beautiful rose color.

Length of a male,

G.O'"'"

scale, 0.70; telson, 0.90.

tennal scale, 0.88

;

carapax along the dorsal line, 1.8 antennal
Length of a female, 8.5"""; carapax, 2.5; an;

;

telson, I.IG.

The absence of the sexual appendages from theantennuhe of the male,
the peculiar structure of the anterior legs, and the similarity of the
abdominal appendages in the two sexes, at once separate the genus
Heteromysis from all known allied genera.

THYSANoroDA, spccics. (452.)
A great number of small specimens were taken from

the stomach of
mackerel caught twenty miles off No Man's Land, July IS, 1871.
Several were also caught swimming at the surface in Vineyard Sound,
April 30, 1873, by V. N. Edwards.
A single specimen of a species apparently the same as this was taken
at New Haven, Connecticut, May 5, 1873, b^' Professor D. C. Eaton.

CUMACEA.
DiASTYLis QT^ADRispiNOSA, G. O.

Sars.

Plate III,

fig. 13.

(p. 507.)

Ofversiglit af Kongl. Yet.-Akatl. FiJrh., 1S71, Stockholm, p. 72.

Dredged in 23 fathoms of Martha's Viueyard and in 29 fathoms of
Buzzard's Bay. It is also found in the Bay of Fundy. Sars's specimens
were dredged by the Josephine expedition in IS fathoms off Skinnecock
Bay, Long Island, and in 30 to 35 fathoms, latitude 39"^ 51' north, longitude 73° 15' west, off the coast of Xew Jersey.
Our specimens agree well with Sars's description, except that the second segment of the inner ramus of the lateral caudal appendages has
but three, or rarely four, spines upon the inner margin, while in Sars's
specimens there were five.
DiASTYLis scuLPTA
Loc.

Sars.

cit., p. 71.

With the

last species, in 18 fathoms, off

Skinnecock Bay, according to

Sars.

DiASTYLIS ABBREVIATA
Loc.

Bare

Sars.

cit., p. 74.

in 30 to 35 fathoms, off the coast of

New

Jersey,

first species, (Sars.)

EUDORELLA PUSILLA
Loc.

SarS.

cit., p. 79.

Not infrequent

in 18 fathoms, off

Skinnecock Bay,

(Sars.)

with the
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EUDORELLA HISPIDA
Loc.

SaiS.

cit., p. HO.

Itare in 30 to

coast of

2G1

New

.>."»

la tl

is,

with

otlu'r species

tlic

mentioned, off the

Jereey, (Savs.)

AMl'lIiroDA.

Orchestia AGiM.s
Male

Siuilii,

Plate IV,

iiov.

sj).

tig. 14.

([».

;)14.)

Antennnla not quite reaching the distal extremity of the
penultimate segment of the antenna seCond and third segments of
the peduncle about equal in length, and each slightly longer than the
first
flagelluni about as long as the two last segments of the peduncle.
Antenna less than half as long as the body; segments of the peduncle
stout and swollen, the ultimate longer than the penultimate; tlagellum
stout, compressed vertically, much shorter than the peduncle, composed
of twelve to fifteen segments. Propodus in the second pair of legs
short and thickened laterally, the palmary umrgin with a small prominence on the outer edge of the posterior angle, behind which the tip of
the dactylus closes, and along the inner edge, inside the dactylus, with
a thin ridge, which is broken by a small notch near the posterior angle,
so that the margin when viewed laterally shows a broad lobe next the
base of the dactylus and two small, rounded lobes next the posterior
angle, the tip of the dactylus resting between the small lobes; dactylus
slender, curved so as to fit closely the palmary margin, and furnished
Posterior thoracic
wi^th very minute setjie along the prehensile margin.
legs slightly longer than the preceding; carpus in full-grown specimens
short, much swollen, and thickened so as to be nearly cylindrical.
Female Carpus and hand in the second pair of legs unarmed propodus short, slightly spatulate in outline, with a pair of minute setie at
the base of the dactylus, which is very short, not reaching the extremity
:

;

;

:

;

of the propodus.

Length

:

Bay

Fundy

of

male, 10-15"""
to

New

;

female, 10-14.

Jersey.

Orchestia palustris Smith,
Male

sp. nov.

(p. 41>S,)

Anteunuhv reaching slightly beyond the distal extremity of
the penultimate segment of the peduncle of the autenna\ Antennae
less than half as long as the body
i^eduncle slender fiagellum slender, longer than the peduncle, composed of eighteen to twenty-six segments. Propodus in the second pair of legs nearly- oval in outline, the
palmary margin spinous, regularly curved to the posterior angle, which
:

;

;

projects on the outer edge in a slight, rounded prominence, within which
the tip of the dactylus closes dactylus slender, curved so as to nearli-fit the i)almar3' margin, and furnished with minute set;e along the pre;

hensile margin.

Posterior thoracic legs slightly longer than the precarpus and propodus both long and slender.
The female difiers from the male as in the last species.
Length, male, 15-22'»"" female, 12-18"'"'.
Cape Cod to New Jersey, and very likely farther north and south.

ceding

;

;
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Talorchestia longicornis Smith,
Talitrus

Orchestia lougicornis

tome iii, p. 18, 1840 De Kay, op. cit.,
Jersey, and probably farther south.

Crust.,

ties.

;

New
Talorchestia megalophthalma
Cape Cod

(p. 330.)

longicornis Say, loc. cit., p, 384, 1818.

His. nat.

to

[550.]

Smith,

Edwards,

p. 36, PI. 7, fig. 19.

(p. 330.)

Orchestia nmjalophthalma Bate, Catalogue Aiupliip. Crust., British

Museum,

p. 22,

1862.

Cape Cod

to

New

Jersey,

aod probably farther south.

TalUrus quadrijidus, De Kay, (op. cit., p. 30, PI. 14, fig-. 27,) may be
based on the female of oue of the preceding species, but it so is badly
described aud figured as to be indeterminable.

Hyale littoralis

Smith,

Allorcliestcft littoralis
tig. 36, 18,53;

2,

(p. 315.)

Stimpsou, Mariue luvertebrata of Grand Manan, p.

Bate, Catalogue Ampbip. Crust., British

Museum,

49., PI. 3,

p. 48, PI. 8. fig.

1862.

New Haven, Couuecticut., by Professor
aud is one of the iuhabitants of rocky shores, piles
of wharves, &e. I have found it at Proviucetown, Massachusetts, and
it is abundant in the Bay of Fundy. It is undoubtedly abundant on the
whole New England coast, but its station upon the shore is so high up
This species was found at

A^'errill,

May

5,

1873,

on the beach that

Lysianassa,

A

it is

species,

likely to be overlooked.
(p. 131.)

by Boeck, was several times
dredged in Vineyard Sound aud Buzzard's Bay.
Several other species of Lysianassinw were taken in Vineyard Sound
and the neighboring region, but they have not yet been sufficiently
studied to be enumerated. The species of this group are much less
common and the individuals smaller on the coast of Southern New Engspecies of this genus, as restricted

and than they are upon the coast of Maine and farther north.

Lepidactylis dytiscus Say.
Loc.

cit., p.

(p. 339.)

380, 1818.

Georgia to Cape Cod.

Phoxus Kroyeri

Stimpsou.

(p. ."iOl.)

Marine luvertebrata of Grand Mauau, p. 58, 1853.
Rare in Vineyard Sound and usually in deep water.

Bay

of

Common

in

the

Fundy.

IjROTHOii, species, (p. 452.)
species with long, slender antenna* and very large black eyes,
and apparently belonging to this genus, was taken in great numbers at
the surface at AVood's Hole, on the evening of July 3, and on oue or
two other occasions. In life it was whitish, slightly tinged with orange-

A

yellow.

Monoculodes,

A
21,

species, (p. 452.)
single specimen taken at the surface in Vineyard Sound,

by Mr. V. N. Edwards.

December
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Laphystius Sturionis Kroyer,

203

(p. 457.)

Dai^whiia comprr.ixu U-.ao, Kcport Brit. Assoc,
1855, p. 58; Catuloj^uo Ampliip. Cnist., Brit. Mus., p, 108, I'l. 17, fig. 7; Bato
and Wf.stwootl, ]5rit. Sessilo-eyed Crust, vol. i, j). 184, wood cut.

Nat. Tidsskrift, vol.

A

iv, p. 157, 1842.

paia.sitic iiiii[)liipod, appjiieutly quite identical

with this species of

Europe, was fouud in the mouth of a goose-tish {Jjophlus Americanus)
taken in A'iueyard Sound. A species, apparently the same, was also
taken from the back of a skate {Kaia hvvis) in the Bay of Fundy the
past summer. Jt is readily distinguished by its broad depn'ssed form,
iiud by having the third to lifth pairs of legs very stout and their distal
segments forming powerful talon-like claws, w^hile the first and second
pairs are small and slender.

Oalliopius L.KViuscuLUS Bocck.

(p. 315.)

Crust. Aniphipoda borealia ct arctica, p. 117,

Grilulauds Aniiipoder,

)>.

.5:5,

PI. :i fig.

logue Auipbip. Crust. Brit. Mus.,
op.

vol.

cit.,

wood

p. 156,

i,

V.\,

p. 148,

1871).

1838.

PL

Ampliilho'v Uwitiacula

Kroyer

Calliope hi-vinsiula Bate, Cata-

28, tig. 2, 1802

;

Bate and West wood,

cut.

Vineyard Sound and northward

to Greenland,

Northern Europe, and

iSpitzbergen.

PONTOGENEIA INERMIS Boeck.
Op.

cit., p.

fipoder,

47, 50, PI. 3,

pp.

(p. 452.)

Jmphithoe inermis aud

114, 1870.

figs.

11,

creiiulata,

12, 1838.

Kroyer, Gronlaud.s

Am-

Iphimedia vulgaris Stlmpson,

Marine Invertebrata of Grand Mauan, p. 53, 1853. Atylus inermis, crennJaiu>i,
and vulgaris Bate, Catalogue Ampbip. Crust. Brit. Mus., pp. 138, 139, 142, PI. 27,
Atylus vulgans Packard, Memoirs Boston Soc. Nat. Hist., vol.
figs. 5, 6, 1862.
i,

(Not Atylus {ParampMtoe) inermis Packard,

p. 2i)8, 1867.

loc. cit.. p. 298, PI.

8, fig. 3.)

Takau at the surfaoe in Vineyard Sound, in March, by 3Ir. X. X, Edwards. It is abundant, in company with CalUoptus UvviHscidiis, about
the Bay of Fundy in pools left by the tide, and ranges north to Labrador and Greenland.

Oammarus oenatus
Annales des
Crust.,

tome

Gould, op.

Edwards.

Sci. uat.,
iii,

cit.,

J).

tome xx,

p. 47;

334.

Plate IV,

fig. 15.

(p. 314.)

1830, p. 367, PI. 10, figs. 1-10

Bate, op.

cit., p.

Gammarnspuhx

212, PI. 37, lig. 8.

Stinii)S()n.

Hist. nat. des
Gammartis loeusta
;

Marine Invert. Grand Manan,

p. 55.

New

Jersey to Greenland.

Gammarus annulatus

Smith,

sp. nov.

(p. 314.)

Anterior margin of the head produced each side beneath the antenuuln' into a truncated lobe, which extends farther forward than in G.
ornatus; eyes scarcely reniform, less elongated than in G. oniatus, aud
their lower margins not reaching, by considerable, the anterior border
of the truncated lobe. Antenn;e longer than the antennula' the ultimate segment of the peduncle longer than the penultimate the fiagel;

;

lum much more

segments more elongated and with fewer
the first pair of legs more elongated
G. ornatus, and the palmary margins very oblique. Propodus in
slender, the

hairs, than in G. ornatus.

than

in

Hands of
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elongated, .subcylindrical, slightly

palmary margin lougitndinal, and scarcely
distinct from the posterior margin.
Fonrth segment of the abdomen
with a median fascicle of two large and two small spines, hnt no lateral
fascicles.
Fifth and sixth segments with both median and lateral
flattened on the inner side, the

fascicles of spines.

Color in life grayish white, the x>osterior margins of the segments
bordered with brown, giving the body an annnlated appearance.
Length, 12-18""".

Xew Haven, Connecticut, and Eastport, Elaine, and doubtless abundant
at other points on the coast.

This species closely resembles the fresh- water G. fasciatus, but is
it by the proportions of the segments of the pedun-

distinguished from

cles of the antenna',

and by wanting the

lateral fascicles of spines upon-

the fonrth segment of the abdomen.

Gammaeus natator
Eyes
nula short and
Male

but

:

little

Smith,

sp.

nov.

(p. 139.)

but only slightly reniform. Anteiistout, about three-sevenths as long as thabody; tlagellum
longer than the peduncle; 'secondary tlagellum nearly half as
large, enlongated,

long as the primary. Antenna considerably longer than the antennula;.
penultimate segment of the peduncle reaching to the extremity of the
peduncle of the autenuula ultimate segment of the peduncle longer
than the penultimate tlagellum about two-thirds as long as the peduncle.
Both antennuhe and autennie are furnished with very long hairs,
of which many on the antennuhe are plumose. First, second, and third
epimera margined on the inferior edges with long cilia. First pair of
legs more slender than the second propodus oval, twice as long as
broad, palmary margin continuous with the inferior, with a ver^^ narrow
lamellar edge, a stout obtuse spine in the middle, and two smaller ones
at the inferior angle dactylus strongly curved. In the second pair the
propodus is more than half as broad as long, and somewhat rectangular
in outline, except that the palmary margin is slightly oblique,- the palmary margin has a narrow lamellar edge, with a slight emargination in
the middle, from which a stout obtuse spine arises, and at the inferior
angle there are two or three smaller spines, as in the tirst pair. The
inferior edges of the carpi and propodi of both pairs of legs are thickly
clothed with long hairs. Natatory [legs reaching to the tips of the
telson.
Second and third segments of the abdomen with the sides
produced backward, and the postero-inferior angle acute.
Fourth
segment with only a median fascicle of spines
fifth aud
sixth
segments with median and lateral fascicles.
Eami of the posterior
caudal stylets lanceolate, five or six times as long as broad, the outer
extending beyond the inner by thepength of its terminal article, which
is very slender, almost spiniform, the edges of both rami clothed with
long plumose hairs. fJach division of the telson nearly three times as
long as broad.
;

;

;

;

;
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In the femalo the liaiuls of the lirst and second jtah-.s of k'^'s are
smaller and slenderer, and the propodi somewhat oval and nearly alike
iu both pairs otherwise the females do not dilfer from the males, except
that the rami of the posterior candal stylets are, perhaps, a very little
;

shorter and broader

proportion.

in

Length, 10-12""".
Vineyard Sound, in vast numbers at the surface of the water, usually
Also from stomach of mackerel,
anion.u" tloatinj;- sea-weeds and eel-grass.

May

1M>.

Gammarus marinus

Leach,

(p. 480.)

Tiaus. Liuuean Soc, London, vol.
Crust., vol.

i,

p. 370,

A species which

1815; Bate, Catalogue Aniphip.
Bate and Westwood, Brit. Sessile-eyed

xi, p. 35'J,

Crnst., Brit. Miis., p. 215, PI. 38, fis- 4

;

wood-cut.

cannot distinguish, by the published ligures and
descriptions, from this common species of Europe, was not uncommon,
associated with Amphithoi' maculata, under stones at the Wepecket
Islauds, Gull Island, Cuttyhunk Island, and at other places on Vineyard Sound and lluzzard's Bay. It has also been found at Watch Hill,
I

and at Xew^ Haven, Connecticut, by Professor VerrilK
once distinguished from all the other species of our coast by its
slender form, .slender antenna', by having the sides of the second and
third segments of the abdomen narrow and not produced or acute at the
postero-iuferior angle, and by having the outer rami of the posterior

Rhode

Island,

It is at

caudal stylets four or five times as long as the inner.

Gammarus 3IUCR0NATUS
Loc.

cit., p, 376,
op. cit., p. 203.

1818;

Say.

De Kay,

(p. 479.)
op.

cit., p. 37.

Gaminaracanthuv mucroiutttis Bate,

Keadily distinguished from the other species of the coast by having
the posterior margin of each of the anterior segments of the abdomen
produced into a slender, spiniform, dorsal tooth. In life, it is translucent, tinged with green, or yellowish green, minutely specked with brown
or black; these black or brown markings and the green color being frequently so arranged as to give the antenuic and legs a banded appearance.

Our

species cannot be referred to Bate's genus Gaminaravanthus,
margin is not distinctly cariuated, and the third, fourth,

for the dorsal

segments of the abdomen are furnished with fascicles of spines-.
Usually in brackish water, Xorth Carolina to Cape Cod, and, according to Say, from Florida also.

and

fifth

M(ERA LEVIS

Smith, sp. nov.

(p. 315.)

Eyes nearly round; black iu alcoholic specimens. Antennula twobody first and .second segments of the peduncle

thirds as long as the

;

equal iu length, third about two-thirds as long as the second tlagellum
about as long as the peduncle. Antenna about as long as the peduncle
of the antennula; ultimate and penultimate segments equal iu length,,
antepenultimate very short flagellum much shorterthan the peduncle.
Legs of the first pair small carpus as broad as the ])ropodus, but little
;

;

;

;
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longer tbaii broad, the posterior margin straight and furnished with fascicles of stout hairs; palmary margin nearly transverse, slightly arcuate,
and armed with short seta^-; dactylus slender and fitting closely the palmary margin. Legs of the second pair larger; carpus short, as broad
as the base of the propodus, the posterior angle thickly clothed with
stout hairs; propodus in the male stout, broadest distally, the palmary

margin expanded toward the inferior angle and excavated on the inner
and strongly curved dactylus in the female,
elongated, slightly narrowed distally, the posterior margin continuous
and nearly j)arallel with the palmary, and furnished with fascicles of
side to receive the long

;

stout hairs. Fifth pair of legs but little longer than the third or fourth
sixth and seventh much longer than the fifth, subequal, stout, their

meral and carpal segments considerably expanded, especially in the male.
Ultimate caudal stylets projecting a little beyond the preceding pairs
rami short, broad, and with spinous tips the outer ramus slightly longer
and broader than the inner, and its outer margin armed with a very few
fascicles of spinules.
Telson reaching to the bases of the rami of the
posterior caudal stylets, nearly as broad as long, and cleft two-thirds of
;

;

the way to the base.
Length, 5-7""".

New

Jersey,

Long Island Sound, Vineyard Sound.

3IELITA NiTiDA Smith, sp. nov. (p. 314.)
Eyes small, round, black. Antennula about two-thirds as long as
the body first segment of the peduncle slightly shorter than the second,
which is nearly twice as long as the last; flagellnm longer than the peduncle. Antenna shorter than the antennula, but the peduncle consid<?rably longer than the peduncle of the antennula, the penultimate segment being scarcely shorter than the penultimate segment of the antennula, while the ultimate segment is subequal with it. First pair of
legs with the carpus longer and broader than the propodus; propodus
oblong, slightly curved dactylus very small but stout, curved, and attached in a notch in the middle of the extremity of the propodus, not
closing upon the extremity of the propodus but projecting inwardSecond pair of legs stout; carpus short, triangular; propodus some,
what oval, the palmary margin oblique, arcuate, continuous with the
posterior margin, and armed with a series of minute spines and with
numerous stiff hairs, the clothing of hairs continuing round upon the
posterior margin to the carpus; dactylus curved, tip resting within the
palmary margin. Third pair of legs slightly longer than the fourth.
Three posterior pairs slender, the fifth somewhat shorter than the sixth
and seventh, which are subequal, and have the anterior margins of the
bases armed with small spines and the jiosterior margins minutely serrate.
Xone of the dorsal margins of the segments of the abdomen serrate or emarginate, but the margin of the fifth segment armed with
several slender sj)ines on each side near the median line of the dorsum.
Penultimate caudal stylets not quite reaching the tip of the precediug
;

;
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The ultimate pair very ]on<i: and armed with f;is(;icU's of spines
pair.
along the margins. J)ivisions of the telson sU^nder, spinous at the tips*
In life dark greenish slate-coh)r, changing in alcohol to dark slate.
Length, 7-9'"°'.
New Jersej' to Cape Cod.

Ampelisoa. Plate IV, fig. 17. (i»p. 431, 507.)
The species of this genus found upon our coast have not yet been
carefully studied. At least two species were taken in Vineyard Sound
and Buzzard's Bay. The genus is readily recognized, but the species
are difticult to distinguish.

JJvBLis

sekrata

vSmith, sp. nov.

(p. ,"301.)

Female Dorsum rounded above, with no trace of a longitudinal carina
upon the abdomen third segment of the abdomen broadly rounded at
the posterolateral angle. Antennula about as long as the peduncle of
the antenna fourth segment of the peduncle of the antenna longer than
the lifth. Inferior margins of the epimera of the first and second pairs of
legs serrate, "with slender and acute teeth alternating with the marginal
cilia
cari)us in the first pair scarcely if any longer than the propoxluS'
:

;

;

;

carpus in the second pair very much longer than the propodus. In the
third andfourth pairs of legs thedactylus as longas the propodus. Basal
segment in the seventh pair of legs expanding distally, the posterior
margin nearly straight, the anterior and inferior margins evenly arcuated,
and reaching as far as the distal end of the carpus; carpus about as longas the ischium and merus together, a little less than twice as long as
broad, and armed with long spines upon the anterior and distal margins,
but the posterior margin wholly unarmed
propodus almost as long as
the carpus, and nearly four times as long as broad, anterior margin unarmed, the posterior armed upon the outside with two transverse rows
;

of three or four spines, decreasing in size as they recede from the mar-

end with a spine each side the slender dactylus. Kami
pair of caudal stylets ecpial, as long as the base; outer rami

gin, the distal

of the

first

of the second pair shorter than the inner; rami of the posterior pair
equal, longer than the bases, reaching to the tips of the rami of the first
pair.
its

Telson as long as the breadth at base,

length, the lateral margins arcuate,

cleft rather more than half
and rapidly converging toward

the evenly rounded extremity.

Alcoholic specimens are pale yellowish, the epimera, bases of the posand the sides of the abdomen specked and mottled with

terior legs,

numerous points of dark pigment crowded irregularly together.
Length, 10-12""".
Deep water off Vineyard Sound and Buzzard's Bay.

rTiLOCHEiRUS PiNGUis Stimpson.

(p. 431.)

Marine Invcrtebrata of Grand Manan,
Cataloj^ue Ampliip. ('rust.

Common
19

V

IJrit.

p.

56, 1853.

Mns., p. 170, Tl. 31,

on the whole coast of

New England

Proiomcdla
fig. 2,

2>i>i9"'^

Kate,

1862.

upon muddy bottoms

;
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and Dortb to Labrador. In depth
and probably much farther.

MiCRODEUTOPUS MiNAX Smith,

it

[562]

extends down to 150 fathoms,

sp. nov.

(p. 470.)

Antennula about two-thirds as long as the body lirst segment of the
peduncle stout, about as long as the head second segment a little
longer and much more slender; third segment nearly half as long as the
;

;

flagellum slender, about a third longer than the peduncle; secondary flagellum very small, consisting usually of but oue segment. Antenna about two-thirds as long as the antennula; ultimate and penulfirst;

timate segments of the peduncle equal in length, and each fully twice aslong as the antepenultimate; flagellum scarcely as long as the last segment of the peduncle. Hands of the first pair of legs in the male greatly
developed; carpus very large, scarcely longer than the breadth in the
middle; superior margin strongly arcuate, the inferior angle produced
into a stout i)rocess opposed to the propodus, and the infeiior margin
arcuate and armed distally with two teeth, a large and prominent one at
the base of the terminal process, the other small, obtuse, or even obsolete; propodus not more than half as long as the carpus, much longer
than broad, the inferior margin with two broad obtuse teeth; dactylus
Legs of the second pair with
stout, a little shorter fhan the propodus.
the basal segment broad and squamiform; carpus elongated; propo<lus
as long as the carpus and as broad as its distal portion, rectangular,
about two and a half times as long as broad; dactylus short and hooked
In the female the hands of the first pair of legs are only
at the tip.
moderately developed carpus broad propodus scarcely as broad as
the carpus, rectangular, the palmary margin somewhat oblicpie, and the
inferior margin armed with a spine at the obtusely rounded inferior
angle. In the second pair the basal segment is not expanded but narrow
the carpus and propodus much as in the male, except that they are
;

;

clothed with numerous long, plumose hairs. The bases of the first and
second pairs of caudal stylets are armed with a long, slender, spiniform
process, arising from the distal end just below the bases of the rami.
The outer rami of the posterior stylets are a little longer than the inner.
All the stylets extend to the same point.
Length, about 4™"\
Long Island Sound and Yinej'ard Sound.
Another species of ^licrodcntopus was collecteoi in Vineyard Sound,

but

it

was not abundant.

AuTONOE,

species,

A species

(p. 41.").)

belonging apparently in this genus, as defined by Boeck,
was common in Vineyard Sound, living in tubes in masses of a compound
Ascidian {Ainouroiicium pellucidum Verrill) in 3 to 8 fathoms. It is C or
7""" in length, and in life the antennube and antenn;e are obscurely
banded and si)ecked with pink; the body above, except upon the fifth
segment and the posterior part of the abdomen, is almost black, the
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exteiuliiii;- down upon the epiniera, while the legs and caudal appendages are seuii-transluceut. The eyes are large and black.

color

Amphtthoe maculata

Stimpsoii.

Marino Invortebrata of Grand Manan,

Vineyard Sound

to the

valid a Smith,
Eyes round, black

A:\ii'iHTnoi:;
]\[ale:

Day

of

Plate IV,
p.

'V.i,

fig. 10.

(p. ;{!").)

185:}.

Fundy and Labrador.

sp. nov.

(p. 315.)

iu alcoholic specimens.

Antennula' and

Peduncle of the antennula extending
antenna' subiupial iu length.
scarcely beyond the distal extremity of penultimate segment of the
l>eduncle of the antenna; the second segment but little longer than the
ultimate segnuMit short and slender. Ultimate and penultimate
lirst
segments of the peduncle of the antenna subeipial in length. First
;

pair of legs short, compressed carpus as broad as the propodus propodus broad, oval in outline, the posterior and palmary margins forming
a continuous, nearly scmicireular curve; dactylus fitting closely the pal;

;

mary margin. Second pair of legs very large; carpus small propodus
oblong, broadest at the distal extremity, very large and thickened, the
outer surface convex, the inner flattened, palmary margin transverse,
with a broad, low, median tooth, and a rounded prominence at the in;

ferior angle, within

which the

tip of the

very stout and strongly curved

dactylus closes.
The female differs in having the hands of the first pair of legs slightly
more elongated, and those of the second pair smaller than in the male,

and the palmary margin

slightly oblique.

Color iu life, bright green.
Length, 10-13""".
New Jersey and Long Island Sound.

AMPHiTHoii; LONGIMANA Smith, sp. nov. (p. 370.)
Male: Eyes round, and, in specimens preserved in alcohol, black.
Antennula slender and as long as the body; second segment of the
peduncle a little longer than the first; third segment about half as
long as the second; flagellum about twice as long as the peduncle. Antenna considerably stouter and slightly shorter than the antennula, the
peduncle about twice as long as the flagellum third segment of the
peduncle a little more than half as long as the first segment of the peduncle of the antennula; fourth segment nearly three times as long as
the third; fifth considerably longer than the fourth; flagellum a little
longer, or sometimes only as long, as the fifth segment of the peduncle.
Uands of the first and second pairs of legs stout and much elongated.
Carpus in the first pair nearly as long as the first segment of the peduncle of the antennula, narrow; propodus much more than twice as longas broad, as wide and long as the carpus, of the same width throughout,
slightly curved, and the very short palmary margin transverse; dactylus stout, very little curved, more than half as long as the propodus,
and projecting far beyond its inferior edge the posterior margins of
;

;
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both propodus and carpus densely clothed with long, stiff hairs. Carpus
in the second pair of legs short, with an angular prominence upon the
l)OSterior side propodus as long as in the first pair, and much broader,
the palmary margin oblique, projecting at the inferior angle, just inside
of which there is a deep sinus in the margin. Posterior edges of the
bases of the sixth and seventh pairs of legs unarmed.
;

In the female the antennae are shorter and not quite as stout, and the
hands of the first and second pairs of legs are very much shorter,
smaller, and much less hairy in the first pair the carpus and propodus
are very much shorter and proportionally broader, and tlie palmary
margin of the propodus more oblique; in the second pair the propodus
is short and somewhat oval, with a slight prominence at the inferior
angle of the palmary margin.
;

Length, G-0'""'.
Jersey; Great South Bay, Long Island

]Srew

mon among

Vineyard Sound. ComThe young, even 5 or G"""
Vineyard Sound several times.
;

eel-grass in sheltered situations.

long, were taken at the surface in

AMPHiTiioi: COMPTA Smith,

sp. nov.

(p. 370.)

but fading in alcohol to whitish. Anteunula slender, as long as the body first segment of the peduncle as
long as the head second slightly longer than the first last a third as
long as the second flagellum very slender, nearly three times as long
There is a rudimentary secondary flagellum, not
as the peduncle.
longer than the first two segments of the primary flagellum and very
Antenna a little shorter than the antennula the peduncle
slender.
very little shorter than that of the antennula last two segments about
equal in length, the penultimate reaching as far as the same segments
of the antennula; flagellum about as long as the peduncle. First and
second pairs of legs, in the male, about equal in size, as long as the head
and thorax together, and clothed on both margins with long, plumose
Carpus in the first pair longer than, and as broad as, the prohairs.
podus, the distal extremity truncate and right-angled at the inferior margin the i)ropodus much longer than broad, the i>almary nmrgin oblique,
very nearly straight, andarmed'at the inferior angle upon the inner side
with a stout spine. Carpus in the second pair narrower than in the first,
the distal extremity obliquely rounded at the inferior angle; propodus
as long as the carpus and no broader, the palmary margin less oblique
than in the first pair, without any spine, and the inferior angle slightly
projecting dactylus, strongl}' curved and closing by the margin of the
propodus. In the female the legs of the first and second pairs are nearly
alike in form, very much smaller and weaker than in the male, and only

Eyes

small, round, red in

life,

;

;

;

;

;

;

;

;

sparsely clothed with mostly simple hairs, except upon the inferior margin
of the carpus in the second pair. In both pairs the carpus is about as long

and broad as the propodus the propodus is short, narrowed toward the
carpus, the palmary margin oblique, convex in outline, with the infeSecond
rior angle rounded and armed with a stout spine on the inside.
;

IN\

[',6')]

and

AMMALK OF

KK'TKHKATK

third sr^niiients of

prominence

tlic:

\lNKVAi;i» Sol'M),

abdomen produced
The

a slight an^nlar

into

at the postero inferior angle.

'211

KTC.

posterior edges of the

and seventh i)airsof legs not serrated but armed with
I'irst and second pairs of candal stylets extending scarcely beyond the posterior i)air. In the iirst pair tiiere is a

bases of

two

tlie

sixth

to four small s[)iiies.

long, slender s[)ine i)rojectiug from the distal extremity of the base beiieatli

the rami.

Length of largest specimen examined, i;5""".
Xorth Carolina to Cape Cod. Common among
surface in Vineyard STinnd.

PODOCERUS FUCICOLA

iSmith.

Taken

eel-grass.

at

(p. 41)3.)

Cerapns fiidcola Stiuipson, M.-vrine Invertebriita of Grand

M;iii;iii, p. 48,

I'l. :?,

iig. :}4, 185:3.

This species was dredged by Professor Verrill, in 4 to 5 fathoms, oif

Watch

Hill,

Rhode

Island, in April, 187.J.

It is

comnnni

in the

Pay

of

Fundy.
PoDOCEKUt<, species, (p. 4*J4.)
Another species of the same genus was taken
last.
It is a large and dark-colored species.

Cerai'US rubricoknis Stimpsou.

Plate lY,

Marine Invertebrata of Grand ilauau, p. 4G, PI. :i,
Amphip. Crust. Brit. Mus., p. '250, Pi. 45, fig. 4.

in

abundance with the

tig. 18.
fig.

'.V^,

1^,");}

;

Bate, Catalogue

Xot common south of Cape Cod, but very abundant in the Paj^ of
Fundy and north to the coast of Labrador. In depth it extends down
to 100

fathoms at

Cerapus

least.

3IIXAX Smith,

sp.

nov.

AnteunuUe and antenna' about equal in length, rather more than half
as long as the body. Second pair of legs greatly developed in the male,
the hand nearly half as long as the body; carpus elongated, narrow,
nearly- three times as

long as the breadth in the middle, the posterior

angle projecting into a broad process about as long as the dactylus, and
armed on the inside with a tooth nearly as stout as the distal part of
the process itself, but projecting only about half as far; propodus about
half as long as the carpus, twice as long as broad; dactylus consider-

*

ably shorter than the jn-opodns, the tip in most of the larger specimens
furnished with a pencil of long hairs. In the female the hand in the
second pair of legs is small the cari)us produced into a long i)rocess on
;

the inferior edge of the propodus to the palmary margin
short, broad, .somewhat oval, the

propodus
palmary margin arcuate and armed
;

with several short spines on the portion next the carpal process.
Length, about 4""".
Long Island Sound, Vineyard Sound.
?

Cerapus tubularis
Loc.

(-it* p.

Say.

(p. 39G.)

49, PI. 4, fig. 7-11, lsl7.

Several s[>ecimens of a small am[)hii)od, dredged, June 27, in

Mneyard

J
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Sound, among masses of a large compound Ascidiau, {Amour ouci um pellucidinn,) in eight to ten fathoms, off Nobska Point, are probably this
species, but unfortunately females only were obtained, while Say describes and figures tlie male alone. In our specimens, the autennulse
and antenna* are spotted with very dark purplish-brown, the anterior
part of the body almost black, the middle and posterior portions spotted
with black, or very dark purplish brown. They are between 4 and 5'"™
long and inhabit unattached tubes as described by Say. The tubes are
regularly cylindrical, quite thin and delicate, black, about
0.4'"" in diameter,

long, and
and are carried about by the animal very much as the
5'""'

larva^ of some of the Phr^-ganeida? carry

about their tubes in fresh water.
In tlie structure of the caudal appendages, our specimens are quite different from the species usually referred to Ccrapus^ but I have not thought
best to make any changes in nomenclature until the discovery of the
male shall make it certain whether our specimens belong to the species
described by Say.

COROPHIUM CYLINDRICUM
Fodocerm cnUndricus, Say
Cinst. Brit. Mus.,

f).

Smith,

(p. 370.)

loc. cit., p. 387, 1818, (not

of Bate, Catalogue Aiiipliip.

256.)

New Jersey to Vineyard Sound. Very abundant among weeds and
hydroids about piles of wharves, and almost everywhere in shallow
water.

Length, about

4""".

SiPHONCECETES CUSPIDATUS Smith,

sp.

uov.

(p. 501.)

Male: Head produced into a long, slender, acute rostrum, and each
side between the antennula and antenna into a long lobe rounded at
the end where the eye is situated, and contracted toward the base.
Antennula reaching about to the middle of the fourth segment of the
peduncle of the antenna; segments of the peduncle equal in length;
flagellum scarcely longer than a segment of the peduncle, and composed
usually of five segments. Antenna a little longer than the body third
segment of the peduncle a little longer than any segment of the peduncle
of the attennula; fourth segment nearly twice as long as the third last
segment nearly one-half longer than the third; flagellum a little sliorter
than the last segment of the peduncle. Legs much like Kroyer's figures of
fi/picus, those of the tirst pair with the carpus twice as long
as broad propodus slightly narrower and a little longer than the carpus, the posterior edge furnished with long hairs and several stout spines.
Legs of the second pair much stouter. Posterior caudal stylets with
the terminal process fully as long as the ramus itself, the ramus as broad
as long, the extremity obtusely rounded and furnished with ver^- long
hairs.
Telson broader than long, transversely elliptical.
In the female the antenna' and second i)air of legs are more slender
than in the male.
In alcoholic specimens the autenuuhe are marked with nijj^'row bands
of black or dark brown upon each segment of the flagellum and at
;

;

*S^.

;
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seft-ments of

SL'CDiid

iiuteniia' are ol)S(;nrel\

Len^uth, about

tin^^cd with

a.

273

.SOIXD, ETC.

tlio.

peduncle, and the

li.^hter

<'()h)r.

(»""".

It inhabits tubes constructed of grains of sand.
In deep water off Vineyard Sound and ]>uzzard\s Bay.

Uncioea lUROKATA
Loc.

This

cit., p.

s])eeies

riatc IV,

Say.

389, 1818

;

lig'.

(p. 340.)

ID.

Stimpsoii, Marine Itivcrtebratii of

grows to a nuuli hirger

size

Grand Manan,

[i.

l.'j.

than described by Say, being

frequently 15""" in length.

New

Bay

Jersey to the

and from low water
IlYPEKiA,

siteeies.

of J^'undy, and i)robably mucli farther north,

more

to

tiian 100

fathoms

in

depth.

(p. \:V.).)

was several times found upon the large
Vineyard Sound.
The same species is common in the Bay of Fundy, but has not been identified with certainty.
Another species of Ilyperla was taken at the surface, in company
M'ith Sdlpa, in A'ineyard Sound, early in Sei)tember.
^V large species of i/.v/xT/a

redjelly-tish (C^flnm) in

PimoNOiA,

species,

(p. 439.)

A species of this i)eculiar genus was taken
with

Sa}2}a,

Gay Head,

oft'

the P. Atlantiea of Gnerin.
is,

in

life,

at the surface, in

early in September.

According

company

It is closely allied to

to Professor Verrill's notes

it

translucent, scarcely tinged with yellowish white, and nearly

invisible in tlie water

;

the eyes red.

Another form allied to the last was taken with it, and is possibly the
male of the same species, but difters from it, and from the characters
usually assigned to the genus, in possessing well-developed antennuhe.
fn life, according to Professor Verrill, it was translucent whitish, the
body spotted with dark brown, and the eyes blackish.

Thyropfs,

species.

A single specimen of a species of this genus Avas taken with
ninid

and Salpa,

oft"

Gay Head,

Cai'RELla geometrica Say.
Lot', (it.,

J).

'MH),

the ritro-

early in September.

Plate Y,

fig.

20.

(p. 480.)

1H18; Bate, Catalognc Anii»hi]). Crust. Eriti.sh Mas., p.

North Carolina to Vineyard Sound, especially among eel-grass
abundant in Great Egg Harbor, New Jersej-, April, 1871.

Caprella,

A larger

:^,~^7,

VI.

8.

5(i, fig.

wspecies.

species of

C<(prell((,

which is common
Sound.

the

in

Bay

of Fuiuly,

in A'ineyard

ISOPODA.
Smith, gen. nov.

Near Scyphax, Dana.*
*

very

(p. 31G.)

was frequently dredged

ScYPnACELLA

;

Antenna composed of eight

U. S. Exploring Expedition, Cru.-t., p. 734, Pi.

distinct segments,

4r=, tig. b.
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with a geniculation at the articulation of the fourth with the fifth segment; terminal portion, corresponding to the flagell urn, composed of
three closely articulated segments, besides a minute apical one; mandibles slender, without palpi exposed portion of the maxillipeds formed
of only two segments the basal one with a narrow, elongated portion,
which is abruptly narrowed at the articulation of the terminal segment,
and sends a slender process beneath it to the middle of its inner margin
the terminal segment much narrower than the basal, and tapering
toward the extremity; legs subequal, the posterior not shorter than
the others* terminal segment of the abdomen produced between the
posterior caudal appendages, which are short and essentially as in the
;

;

;

allied genera.

This genus differs from Scyphax most notably in the form of the maxwhich in Scyphax have the terminal segment broad and serrately
lobed, while in our geuus it is elongated, tapering, and has entire marIn SeyplMJc, also, the posterior pair of thoracic legs are much
gins.
smaller than the others, and weak the last segment of the abdomen is
truncated at the apex, and the articulations between the segments of
the terminal portion of the antenmie are much more complete than in our
The general form and api)earance of the genera are the same,
species.
species agree remarkably in habits, the Scyphax, accordknown
and the
on the beach of Parua Harbor, New Zealand,
occurring
Dana,
to
ing
and found in the sand by turning it over for the depth of a few inches.
illipeds,

;

SCYPKACELLA ARENICOLA Smith, sp. UOV. (p. 337.)
Body elliptical; abdomen not abruptly narrower than

the thorax; the

whole dorsal surface, except the extremity of the abdomen, covered with
small, depressed tubercles, which give rise to minute spinules ; eyes
lirominent, round; antenna a little longer than the breadth of the body;
first

and second segments

short, equal

;

third, fourth,

aud

fifth

succes-

sively longer, the fifth being rather longer than the. terminal portion,
which is more slender than the fifth segment, tapers regularly to the
and
tip, and is composed of three successively much shorter segments,
all the segterminal
one
obtuse,
but
spiniform,
somewhat
short,
a very
ments, except the minute terminal one, scatteriugly beset with spinules;
;

legs beset with small spines the ischial, meral, carpal, and propodal
segments subequal terminal process of the last segment of the abdomen narrow, triangular, Avith the apex slightly rounded, and the dorsal
;

;

concave; posterior caudal appendages much shorter than
the abdomen; rami slightly unequal, the outer stout, spinulose, the inner
surface a

a

little

little

shorter and

Color, in

life,

much more

slender.

nearly white, with chalky white spots and scattered,

blackish dots arranged irregularly.

Eyes black.

Length, 3-4'""\
Found at Somers\s andBeesley's Toints, on Great Egg Harbor, New
Jersey, in April, 1871, burrowing m the sand of the beaches, just above

;
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ordinary

liij;li-\vater

mark,

in c<)ini)any witli scncral species of IStaphyli-

nida; and will very likely be found on

of

New
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Long Island and

llie

southern coast

En<;land.

PlIILOSCIA VITTATA Say.
Jour. Acad. Nat.

Sci., riiiladclpliia,

vol.

i,

j).

lsl>^.

42'.>,

Under rubbish below high-water mark, Connecticut and Xcw
Spn.i<:ROMA

QUADRIDENTATA

Plate V,

Say.

.lour. Acail. Nat. Sci. I'liilad.'lpliia, v(d.

i,

tig-. 1*1,

.Jersey.

(p. .U.").)

p. 400, 1&18.

Massachusetts to Florida.

IDOTEA

Plate Y,

c^i:cA Say.

Loc.

cit., p.

424, ISId.

lig. 22.

(p. 340.)

Gould, luvertebrata of Mas.sacliusett.s,

p.

:?:}7,

1841.

Massachusetts to Florida.

Idotea Tuftsii

Stirapson.
(p. :>40.)
Marine luvertebrata of Grand Manan, p.

Bay

of

Fundy and

otf

New

:?1),

135:1.

London, Connecticut.

Idotea irkorata Edwards,

Plate V,

fig. 2;>.

(p. 310.)

Stenosoma irrorata Say,
IBIS; Gould, luvertebrata of Massachusetts, p. 338, 1841.

Hi.st.

Bay

uat. dcs Crust., vol.

of Fund^' to Great

iii,

p.

I'.i2,

1840.

Egg Harbor, New

Idotea robusta Kroyer. Plate V,
Naturbist. Tidssk., 2d K., Bind

ii,

p.

fig,

Jersey.

24.
184G

108,

loc. clt., p. 423,

(p. 439,)
;

Stimpson, Proceedings Acad.

Nat. Sci.,rbiladelpbia, 1862, p. 133.

South shore of Long Island to the Arctic Ocean,

Idotea phospiiorea Harger,

sp. nov,

A

pelagic species.

(p. 3IG.)

Resembling I. irrorata in size and shape, but easily distinguished
from that species by the pointed abdomen,
AntenntB less thau half the length of the body, anteuuuhe attaining
the end of the third segment of the antenna*. Front slightly excavated
with the lateral angles salient. Head about twice as broad as long,
turgid, and usually with a pair of tubercles on the vertex. Eyes placed
a

little

before the middle of the lateral margiu, hemispherical, black.

First segment of thorax produced laterally around the back part of the

head nearly to the eyes, showing no epimeral sutures. Second segment
much longer on the median line, but shorter at the sides than the first
the epimera occupy the anterior two-thirds of the lateral margin. Third
segment slightly longer than the second the epimera occupying still
more of the lateral margin. Fourth segment of about the same length
as third the epimera occupying nearly or (piite all the lateral margin.
The remaining three thoracic segments gradually decrease in size; the
epimera occupy the whole lateral margin and increase in size posteriorly-.
The first two {ibdomiual segments are distinct and acute at the
;

;

sides.

The

third

is

similar to these at the sides, but

is

only separated
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from the last b}" an incision reacliiug about balf way to the median line,
Last segment entire, ovate behind, and cuspidate. The style on the
second pair of branchial plates in the male is slender, surpasses the
laminae, and reaches the middle of the terminal cilia; it is obliquely
truncated at the end.

Many of the specimens, especially the smaller ones, are furnished
with a row of prominent tubercles along the back, and sometimes with
lateral rows.

^

Length, 10-25

"""

;

breadth,

Long- Island Sound to

Bay

.3-^7.5'""'.

of

Fundy.

Ericiisonia filiformis Harger.
Stenosowa filiformis Say,

Plate VI,

fig.

2G.

(p. 310.)

loc. cit., p. 424, 1818.

Small, slender, and nearly linear in outline.

Antennuhe not

cpiite

attaining the fourth segment of the antennae, which are six-Jointed, and
more than half as long as the body, with the first segment short, second

and third increasing

segments about equal; head
surmounted by a bifid tubercle
first and second thoracic segments with a lateral salient angle behind
the evident angulated epimera; third and fourth segments with their
lateral borders emarginate, and the epimera concealed or rarely visible
from above at the emargination last three thoracic segments angulated
in front of the epimera, which are also angular. This arrangement,
in length, last three

elevated between the eyes, where

it is

;

;

especially in the smaller specimens, gives the appearance of fourteen

on each side of the thorax.
There is a row of tubercles
along the median line.
Abdominal segments consolidated into a
single piece, which is furnished with a divergent tooth on each side
near the base, and is expanded and obtnsely triangular at the apex.
The style on the second pair of branchial plates in the male is strong
and curved, surpasses the cilia, and is acute and sharply serrate near
the end.
Length, 5-0""".
vSerrations

Vineyard Sound to Great Egg Harbor,

ERicnsoNiA ATTENUATA Harger,

Body smooth, narrowly

ISTew Jersey.

sp. nov.

Plate VI,

fig. 27.

(p. 370.)

Antennuhr slightly sur'passing the second segment of the antenna^, which are more than half
the length of the body, and have the last segment longest. Head excavated
iShort;

linear in outline.

eyes small, black, prominent; first thoracic segment
second, third, and fourth segments about equal in length, twice

in front;

as long as the

first;

third segment broadest, last three segments gradu-

Epimera visible from above only in the last
two or three segments, but the sutures are evident, except in the first
segment, and their position moves gradually- from the anterior j)ortion
of the segment in the second to the posterior in the seventh segment.
Abdominal segments consolidated into a single piece, which is slightly
dilated laterally near the base, and obtusely triangular at the tip. The
ally decreasing in length.
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style ou the second pair of brancbial plates in the

and

color in

is

life

is

straight,

acute at the end.
usually uniform dark green, sometimes with an

slightly snrpasses the cilia,

The

male
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is

obscure dorsal stripe of a lighter color.
I^ength,

ir)""".

Abundant among
also foniHl at

Epelys trilobus
Idohn IrUoha Say,

Plate VI,

loc. cit., p.

New

4-2.'>,

of

Fundy

cit., p.

Hist., vol.

(p. 370.)

1818.

Invert., (iraiul Maiian, p. 40, 185;i.

to l^ong Island Sound.
(p. 315.)

40, PI. 3, fig. 29, 1853.
i,

I'.S.

(p. 370.)

Marine

J^ERA COPIOSA Stimpson.
Loc.

fig.

Jersey to Vineyard Sound.

Epelys montosus Harger.
Idotea montosa Stimpson,

Jersey, and

Connecticut.

Smith.

Great Egg Harbor,

Bay

Egg Harbor, New

eel-grass at (Ireat

New Haven,

J.

)iiralifi

I'ackanl,

Memoirs Boston

Long Island Sound

Soc. Nat.

'

296, (non Kroyer.)

to Labrador.

LiMNORiA LIGNORUM White.

Plate VI,

fig.

25.

(p. 379.)

Pop. Hist. Brit. Crnst., p. 227, PI. 12, fig. 5. Cijmothoa lignoriim Katbke, Skrivt.
af Natnrli. Selsk., vol. 101, t. 3, f. 14, 1799, (teste Bate andWestwood.) Limnoria icrchrans Lcacb, Trans. Linn. Soc., London, vol. xi, p. 371, 181.5. Gould,
Iuvert(;brata of Massachusetts, p. 388, 1841.

Great

Egg Harbor, New

Jersey, to the

Nerocila munda Harger,

sp. uov.

Bay

of

Fundy and Europe.

(p. 459.)

Elongated, oval, smooth, and polished. Antenna^ and antennulu' nearly
equal in length, about as long as the head. Head flattened, about onethird broader than long, slightly narrowing anteriorly, produced and
broadly rounded in front, subequally trilobed behind, the middle lobe
Eyes black, consisting of an irregularly rounded patch of
largest.
rather indistinct ocelli visible both above and below.

First thoracic

segment longer than the others, excavated in front lor the three lobes
of the head; e])iineral sutures of this segment indistinct, but the
posterior lateral angles of tlie segment are somewhat i)roduced and
broadly rounded. The next three segments have this angle produced
so as to become a small tooth in the fourth thoracic segment; in the last
three segments it is much i)roduced, becoming a long acute tooth in the
the
seventh. The epimera of the second segment are rounded behind
remaining epimera are slightly angular V>ehiud, becoming more acute
posteriorly those of the second, third, and fourth segments extend
backward abour as far as the segment to which they belong, but in the
last three segments the produced angles of the segments surpass the
epimera, so that the angle of the sixth segment nearly attains the end
;

;

of the seventh epimeron.
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The abdomen is composed of six segments, the first five short aud
about equal in length the sixth equal in length to the other five, truncate in front and rounded behind. The spines beneath the abdomen, or
"abdominal epimera,-' are acute, the second a little more slender than the
;

and extending' not quite to the posterior angle of the fourth abdominal segment. The internal plate of the caudal stylets is oval and
obliquely truncate, shorter than the external, which is narrow, ovate,
acute behind, extending about half its length beyond the tip of the abdomen and longer than the preceding segment of the stylet. Claws of
first,

the anterior feet strongl}^ hoolced, those of the posterior feet feebly so.
Color, in alcohol, brown, with

two narrow dorsal bauds of lighter

color.

Length, 15""" breadth, 7""".
This species is allied to X. biclttata, but
;

figured

by

Plate 6G,

differs from that species as
Edwards, (Atlas du Eegne animal de Cuvier, Crust.,

]V[ilne
fig.

in the

5,)

shortness of three posterior

epimera, the

regularly rounded terminal segment of the abdomen, and the shape of

the caucjal stylets.

A single

specimen was obtained on the dorsal

fin

of Ceratacanfhus an-

rantiacus.

CONILERA CONCHARUM Harger.

(p. 459.)

JEga concharum Stiinpson, Marine Invert. Grand Mauan,

Vineyard Sound

;

p. 42, 1853.

Charleston, South Carolina.

LivoNEOA ovALis Harger.
CjjmotltoaovaUs Say loc.

Plate VI,

cit., p.

fig. 29.

(p. 457.)

394, 1818.

These animals are usually distorted, and not, as represented
symmetrical on the two sides.
The specimen figured was taken from a blue-fish near the gill.

in the

figure,

Anthura brunnea

Harger,

sp.

nov.

(p. 420.)

Nearly uniform in size throughout, but slightly narrower anteriorly.
Antennuhe and antenute nearly equal in length, scarcely longer than the

Front projecting between and each side of the bases of the antennuhe into prominent angles. Eyes small and situated in the sides of the
lateral prominences. Thoracic segments smooth and shining above the
third with a slight semicircular depression on the middle of the anterior
margin. This depression is still more strongly marked on the three following segments. First segment slightly longer and narrower than the
others; second to fifth about equal; sixth and seventh considerably
head.

;

shorter; the seventh about three-fourths the length of the sixth; all
the segments carinated below. Dorsal surface of the basal portion.of
the abdomen similar to the posterior segment of the thorax, showing
no indication of segments. Terminal portion flat, smooth, and narrowly
ovate at tip. Appendages of the pennltimate vsegment lamelliform,
First
similar in form to the terminal plate but not quite equaling it.
pair of feet short

and thickened.

All the feet slightly hairy.
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In lifewliitish mottled

Anthura

brown

witli dull, imrjilisli

New

al)()ve.

ETC.
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Eyes black,

Lcn,i;th, 14-1.")""".

retaininj;- their color in alcohol.

Great Egg Ilarbor,

SOI'ND,

Jersey, anil ^'in('yar(l Sonnd.

eraciiiata Stinipson.

(p. 511.)

Manun, p. 43, 18r)3.
greatly constricted at the articulations of the second

Atarino Iiivoitcbiata of Chniid

This

specicvs is

thoracic segment, ami by that character

easily distinguished

is

from

hrnnnea.

^I.

Bay

of

Fundy

to

Vineyard Sonnd.

Tanats filum Stimpson.

(p. 381.)

Marine luvertebrata of Grand Maiian,

Bay

of

Eandy

to

Cepon distortus

p. 43, 1^53,

Vineyard Sound.
Leidy.

(p. 557.)

Jour. Acad. Nat. Sci. Phila., vol.

iii,

p. 149, PI. 11,

ti<];s.

20-32,

18.").'>.

Branchial cavity of GeJasimus pugilator^ Atlantic City,

New Jersey.

ENTOMOSTRACA.
The Ostracoda and the minute Copeopoda of our coast have not yet
been sufficiently studied by any one for us to attempt to enumerate even
tiie

more common

species.

COPEOPODA.
Sapphirina,

A beautiful

Plate A^II,

species.

fig. 33.

(p. 439.)

species of this remarkable genus Avas taken

Martha's Vineyard, September 2 and

ofif

G-ay Head,

8.

PHYLLOPODA.

Artemia gracilis
Amer. Jour.

Sci.,

2d

Verrill.
series, a'oI. xlviii, p. 248,

Sci., vol. xviii, p. 23.5, iigs. 1

and

2,

1869

;

Proceedings Amer. Assoc. Adv.

1870.

In tubs of concentrated sea-water at New Haven, Connecticut; Charlestown, Massachusetts and in salt- vats at Falmouth, Massachusetts.
;

SIPHONOSTOMA.

Ergasilus labraces Kroyer.
Nat.

(p. 459.)

Tidsskrift, 1863-'f)4, p. 303, PI. 11,

Jig.

2,

(teste Zoological

Record

for

1865.)

According to Kroyer, found upon the striped bass {Roccus Uneatus)
from Baltimore, and liable, therefore, to occur on the coast of New
England.

Argulus Catostomi Dana and
Amer. Jonr.

Sci., 1st series, vol.

Herrick.
xxx,

p.

(p. 459.)

28^, 183G,

and

vol. xxxi, p. 297, plate,

1837.

Parasitic on

the "sucker" {Catostomns) in Mill Biver, near

Haven, Connecticut.

New

280
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Aegulus laticauda
Carapax

Smith,

sp. nov.

[574]

(p. 452.)

orbicular, longer than broad; anterolateral

margin with a

deep sinus from which a deep sulcus extends to the center of the carapax; sinus of the posterior margin about twice as deep as broad,
extending a little less than a third of the length of the carapax. Eyes
large.
Bod^^ scarcely projecting beyond the posterior margin of the
carapax. Tail orbicular, slightly longer than broad, its posterior sinus
narrow, extending scarcely a fourth the length. Antennuhv and antennte
much as in .4.. Catostomi, to which the species bears considerable resemblance. The squamiform appendage upon the base of the prehensile
legs expands into a broad posterior nnxrgin, which is divided into three
broad, closely approximated lobes, of which the extremities are broad,
truncated, and slightly and irregularly excavated; the terminal portion
of the leg is much as in A. Catostomi, the ultimate segmeiit longer than

the penultimate and armed at the tip with two claws. Natatory legs
short, the anterior ones not projecting beyond the carapax.
In alcoholic specimens most of the carapax is opaque and black with
a thick deposit of pigment.
Length of entire animal, in the largest specimen, 5""" length of
carapax, 3.7; breadth of carapax, 3.2; length of tail, 1.3; breadth of
;

tail, 1.1.

Found among

algiie in

Vineyard Sound.

A small specimen taken atsurfiice early in
portions of the carapax dark

about the same

brown

in

life,

September had the opaque
and in alcohol it retains

color.

Argulus latus

Smith,

sp. nov.

(p. 452.)

Carapax large, orbicular, broader than long; the anterolateral border
with a broad shallow sinus; the sinus of the posterior margin not
deeper than broad, its depth scarcely more than a fifth of the length of
the carapax. Body projecting considerably beyond the posterior margin
of the carapax.

Tail a third as long as the carapax, about two-thirds

as broad as long, the lateral margins slightly curved and nearly parallel,
the sinus very broad and extending more than a third of the whole
length.

Disks of the sucking legs about a fourth as wide as the carapax.

Squamiform appendage upon the base of the prehensile legs with a pappilose area upon the expanded distal portion, the posterior margin
without teeth or lobes, but the outer margin, of the expanded portion
armed with numerous very small teeth ultimate segment longer than the
penultimate, and apparently without any hooks at the tip. Natatory
legs all long, even the anterior projecting beyond the sides of the
;

carapax.

Color of alcoholic specimens yellowish white.
Length, 3.0"""; length of carapax, 2.2; breadthof carapax, 2.5; length
of tail, 0.7; breadth of tail, 0.45.
Taken at the surface, in Vineyard Sound, July 1.

INVERTEBRATE ANIMALS OF VINEYARD SOUND, ETC.

[n-f)]

Argulus megalops
Carapax

Smith,

sp. nov.

subelliptical, longer

281

(p. 4r)i».)

than broad;

margin

tlic aiitcio-lateral

with a (loep sinus; the posterior h)bes of the earapax, each side of tl)e
shallow and narrow sinns, broady rounded.
Eyes veiy large, their
diameter a tenth as great as the breadth of the carapax. Ilody pro-

much beyond the posterior margin of the carapax. Tail somewhat ovate, about two-thirds as broad as long, the sinus only a small
notch, extending not more than a tenth of the length. Natatory legs very
long, all j)rqjecting beyond the carapax. S(iuamiform a{)pendages upon
the bases of the prehensile legs, with a pappilose area upon the expanded
portion, and the posterior margin armed with three rather slender
teeth, separated by broad spaces; the terminal segment of the leg
armed with two small hooks.

jecting

Color of alcoholic specimens, yellowish white.

Length,
of

length of carapax, l..>; breadth of carapax,
breadth of tail, 0.47.
Vineyard Sound, taken at the surface, July 8.
l'.L'"""

;

1.0

length

;

tail, (1.7;

Argulxts Alos.i: Gould,

(p. 459.)

Invertebrata of Massachusetts,

p. 340, 1841.

Parasitic ui»on the alewife in Massachusetts Bay, according to Gould.

Caligus curtus

Midler,

(p. 4511.)

Eiitouiostraca,!}. 130, PI. 21, tigs. 1,2, 1785
Pi.

PL

(),

i\g. 2,

1837.

20, tigs. 1-8, 1816, (teste Bairtl et al.

PI. 32, ligs. 4, 5.

vol.

xxxiv,

p.

22."),

Abundant upon the

;

Kioyer, Nat. Tid.sskrift, vdl.

Caligus MiiUeri Leach, Encycl. Brit., Snppl., vol.
;)

p. 619)

p. 40.5,

Bainl, British Entouiostraca, p. 271,

Caligus Amcricaiuis Pickering and Dana, Ainer. Jour. Sci.,
PI. 3-5, 183S
Dana, U. S. Exi)l. Exixl., Crust., PI. 93.
;

and of Europe. It
ably the Calign.s pli^cinns of Gould and other American writers.
cod-fish of our coast

Caligus rapax Edwards,
Hist. nat. iles Crust.,

i,

i,

tome

is

prob-

(p. 457.)
iii,

p.

4.^}3,

PI. 38, lig. 9-12, 1840

;

Baird, op.

cit.,

j).

270,

Steenstrnp and Liitken, Bidrag til KundskaU oni det aabne
Suyltekrebse og Lernicer, p. 359, PI. 2, fig. 4, 1861.

pl. 32, tigs. 2, 3;

Havs

Vineyard Sound, on the stingray, (rr/y^yoH cenfrotira,) and small specimens, both male and female, taken at the surface at Wood's Hole, September 3, in the evening. These specimens from the surface, according
to Professor Verrill's notes, were light flesh color, thickly speckled with
minute brown spots, the eyes bright red.
Lepeoputiieiru.s, species,
(p. 450.)
species with a long tail, and somewhat like tha L. gracilis, {Van
Beuaden sp.,) was found upon the stingray {Trygon centroiira) taken in
Vineyard Sound.

A

LEPEOPnxiTEiRUS,

spccics.

(p. 450.)

A species with a very short tail, and
retes.
laris.)

approaching Heller's genus AnuSouth shore of Long Lsland, upon a fiouuder, {Ch(vnopsetta ocel-
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The

Lepcoplitheh'us salmonis Xroyer,

northern coast of

New

cit.,

PL

380.
fig.

;5.j,

found upon tUe salmon of the

England.
Steenstrup and Liitken.

EcHTHROGALEUS OOLEOPTRATUS
Op.

is

[576]

(p. 459.)

Dinematiira voleoptrata Gu^rin, Icnograpbie du Rogue auimal, Cvnst.
Dincmoura alia Baird, British Eiitoniostraca, p. '^85, PI. 33, ligs.
6.

G,7.

Vineyard Sound, September 19, from the back tin of the mackerel{Lamna punctata.) It has been found upon the Eugli.sh coast and

shark,

Azores.

off the

ECHTHROGALEUS DENTICULATUS

Smith,

sp.

Carapax broader than long, with a very
in the outline of the front.

nov.

slight

(p. 459.)

median emargination

Posterior portion of the body scarcely longer

and not quite as wide as the carapax. Dorsal plates, or elytra, covering
much more than half the genital segment, their inner and posterior
margins armed with a regular series of small teeth. The posterior lobes of
the genital segment somewhat triangular and each terminated by a stout
Dorsal plate of the tail elongated, obtusely rounded at the exspine.
tremity, and exposed from above by the very broad sinus in the genital
segment. The tail itself broad, sonDeM'hat rectangular^ but narrowed disthe terminal lamelhie
tally and not projecting behind tlie dorsal plate
;

nearly as long as the

tail,

narrow, linear, nearly three times as long as

broad, and armed at the tip with several setiie.
Length, 9""'" breadth of carapax, 5.1 length of elytra along the inner
;

;

margin,

2.5.

Vineyard Sound, on Atwood's shark, {Carcliarias AtwoocU.)

?Pandarus Cranchii

Leach,

(p. 459.)

Diet, des Sci. uat.,tome xiv, p. 535, 1819, (teste

animal de Cuvier,
cit.,

A

PL

3'"'=

ed.. Crust.,

PL

Edwards

78, fig. 2

;

et al.

;)

Edwards, Rogue

Steenstrup and Liitken, op.

11, fig. 22.

of specimens of a Fandarus, taken from a dusky shark
{Eulamia ohscura) on the south side of Long Island in 1870, differ only
very slightly from the figures and descriptions of P. Cranchii quoted
above.

number

Pandarus,

species.

Plate VII,

fig.

31.

(p. 457.)

Vineyard Sound, on Atwood's shark, [Careharias Atwoodi.) It is, perhaps, only a variety of the last species, but differs considerably from it,
wanting almost wholl}^ the series of spines upon the posterior margin
of the carapax, having the caudal appendages shorter and obtuse, besides
some slight differences in the natatory legs.

NoGAGUS Latreillii
Diet. des. Sci. nat.,

Leach.

tome

de Cuvier, Crust., PL

Plate VII,

fig. 32.

(p. 457.)

Edwards et al. ;) Regue animal
des Crust., tome iii, p. 459 Steen-

xiv, p. 536, 1819, (teste

79, fig. 3

;

Hist. uat.

;

PL 9, fig. 18.
Vineyard Sound, in company with the last species, on Atwood's shark.
All the species of J^ogayuH are males of the allied genera, Pandarus,
strup and Liitken, op.

cit., p.

384,
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and are only provisionally retained in a separate
can be determined to which of these genera the ditVercnt
species really belong. This species is probably a PaniJaruH, and very
Ecliihrogaleun, &c.,

gronp, until

likely the

it

male of the

last si>ecies.

Our specimens ditl'or

slightly from the figures given

by Steenstrup and

Liitken, the dentiform prominences on the sides of the genital segment in
our specimens being much smaller thau represented in their figures, the

somewhat shorter and broader, and the terminal
and broader, while in other respects they agree well.
Steenstrup and Liitken's specimens were taken from sharks caught in
latitude 31^ north, longitude 7G^ west, (in the Gulf Stream, off the South
Carolina coast,) and in latitude 40"^ south, longitude 31'^ west, while
Leach's came from latitude 1° south, longitude 4^ east.
segments of the

tail

lanielhe also shorter

NoGAGUS TENAX Steenstrup and
Op.

pp. a84, 338. PI. 10,

cit.,

Vineyard Sound, with the

Liitken.

(p. 457.)

20, 1861.

fig.

last species,

upon Atwood's shark.

It

has

nearly as extended a range as the last species.

very different from the last species, having the branches of the
composed of a single segment, and
the tail also composed of a single segment, which is broader thau long,
and has the short, truncate caudal lamelhie attached to its obliquely
truncated posterior angles. Length, 4..5"''".
This species probably belongs to a different genus from the last, and
is perhaps the male of Echthrogaicus denticulatus, with which it was associated. Both species of Noga[/us, the Pdndarus and Echthrogaleus denticulatus, were, however, all found on the same specimeu of the shark, so
that the association of males and females in one or two instances is not
very good proof of their identity.
It is

posterior pair of natatory legs each

Pandarus sinuatus
Loc.

This species

Say.

(p. 459.)

436, 1818.

cit., p.

judged from Say's descripEuropean species, which is probably
not congeneric with the species which we have previously mentioned.
is

apparent!}^, as far as can be

tion, allied to P. hicolor Leach, a

Cecrops Latreillti Leach,
Encyl.

Brit., Suppl., vol.

Hist.
'

iiat.

des Crust.,

i,

iii,

cit., p.

[Orthaf/orisciis mola)

Anthosoma crassum
Op.

(p. 459.)
40."),

tome

According to Gould, (op.

the sun-fish

p.

PI.

-20,

p.

47.''>;

Edwards

1816, (teste

Baird, op.

cit., p.

341,) this species

;)

Edwards,
1, 2.

has been found upon

taken on the coast of jMassachusetts.

Steenstrup and Liitken.

cit., p. .367, PI. 12,

et al.

293, PI. 34, figs.

(p. 4G0.)

Abildgaard, (teste Steenstrup and Liitken,) Naturb. Selsk. Skr., Bind iii, p. 49, pi. .5, [1794 ?] (teste
Kroyer.) A)ithosoma Stnithii Leach, Encycl. Brit., Snppl., vol. i, p. 406, PI. 20,
1816, (teste

2,

1836

;

Edwards

20 v

et al.

1361.

:)

Caligiis crassnx

Kroyer, Nat. Tidsskrift, vol.

Edwards, Hist. nat. des Crust., tome

mal de Cuvier,

According

fig. 24,

to

Crust., PI. 79,

Gonld,

fig.

3

:

iii,

Baird, op.

(op. cit., p. 341,)

493, PI.

cit., p.

i,

p. 295, PI. 2, fig.

.39, fig.

:>

299, PI. 33,

;

Regne

ani-

fig. 9.

Anthosoma Smithii has been
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[578]

found npou the mackerel- shark {La tuna punctata) taken on tbe coast of
Massachusetts.

LeeNyTia branchialis Liune.

(p. iOO.)

Systema Naturse Edwards, Hist. uat. des Crust., tome iii, p. 528 Stecnstrup
and Liitken, op. cit., p. 403, PI. 13, tig. 28.
Fouutl attached to the gills of the cod in the Bay of rund3% and,
;

;

undoubtedly, extends as far
ern Europe.

.south as that fish.

Penella plu^iosa DeKay.
Op.

(i).

Anchoeella uncinata Nordmanu.
Mikrographiscbe Beitrage, Heft
i,

in North-

and a

species of

400.)

Found, according to DeKay, ui)on Diodon
Rhomhus.

vol.

common

1844.

cit., p. 60,

Baird, op.

It is

cit., p.

pilosus,

(p. 4(50.)

p. 102, PI. 8, tigs. 8-12, PI. 10, figs. 1-5,

ii,

337, PI. 35, fig. 9.

1832;

Lcrncea uneinata Miiller, Zoologia Danica,

PI. 33, fig. 2, 1788, (teste Nordiiianu el al.

;)

Van Benaden, Poissons des

cotes de Belgitpie, MeuioiresAcad. Royale Belgiqne,

tome

xxxiii, PI. 2,

fig. 7,

1871.

Found upon

cod-fish taken at

mon European

Leeneonema eadiata
Op.

cit., p.

Xew London,

Connecticut.

It is a

com-

species.

400, 18G1.

delpbia, vol.

Iii,

Stp.

and Ltk.

Plate VII,

fig. 30.

(p. 458.)

Lcnicoccra radlata Leseur, Journal Acad. Nat.

Sci., Pliila-

p. 288, PI. 11, fig. 1, 1824.

At Great Egg Harbor, Kew Jersey, and in Vineyard Sound and Buzzard's Bay, very common upon the menhaden, {Brevoortia Menhaden.)
Leeneonema?,

A

species,

(p. 4(J0.)

species belonging to this, or a closely-allied genus,

was found upon

a species of Carangus taken in Vineyard Sound.
According to Gould, (op. cit., p. o41,) Penella fJosa Cuvier, (Guerin,
op. cit., Zoophytes, PI. 9. fig. 3; Edwards, Hist. nat. des Crust., tome
iii, J). 525,) has been found upon Ort]ia<joriscus mola, and might, thereThe same author also menfore, occasionally occur south of Cape Cod.
tions

(p.

341) CJiondracanthns cornutUH Cuvier, (Nordmann, op.

tome

iii,

and Branchiella Thijnnl Cuvier, (Edwards,

op.

Ill, PI. 9, figs. 5-10;
40, figs. 18-22,}

Edwards, Hist.

nat. des Crust.,

512 Steenstrup and Liitken, op. cit.,
occurring upon the coast of Massachusetts.

iii,

p.

;

[».

420,

PL

cit., p.

p. 500, PI.
cit.,

tome

15, fig. 36,) as

CIRRIPEDIA.

Balanus AMPHITEITE Darwin.
Monograph

Found upon

(p. 381.)

of the Cirripedia, pp. 240, 614, PI.

5, tig. 2,

1854.

the bottoms of ships, but probably does not live long

after arriving upon our coast. It is found in all the tropical and warmer
temperate seas.
Balanus tintlnnabulum Linue, (Darwin, op. cit., pp. 194, Gil, PL 1, 2,

[579]
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fig. 1,) occurs with the last species, but has not been noticed
has about the same range as the B. ampliltrite.

Balanus eburneus
Op.

GonUl.

cit., p. ir., PI. 1, fig. G,

285

living.

It

(p. 381.)

Darwin,

1841,

op. cit., pp. 24>, G14,

I'l.

r,,

From ^Massachusetts liay to Florida and the West Indies.

fig. 4.

It .sometimes

Professor J. Wyman found it
John's Eiver, Florida, where the water
was fresh enough to drink, and the specimens lived well when trans-

occurs in brackish or even fresh water.
living about 50 miles

up the

St.

ferred to a vessel of perfectly fresh water.

Balanus improvisus Darwin.
Op.

cit.,

pp. 250, 614, PI.

Darwin gives this

States, AVest Indies,

upon the coast of

6, fig. 1.

species as occurring in England,

and South America,

New

Balanus crenatus

so that

it

England.

Bruguiere.

(p. 381.)

Encyclop. Method., 1798, (teste DarwUi;) Darwin, op.
Balanus rttgofits Gould, op. cit-, p. IG, PI. 1, tig. 10.

Dredged abundantly

in

Vineyard Sound.

regions of the Atlantic to the Cape of

Balanus balanoides

Stimpson.

pp. SGI, 615,

PL G, fig. 6.

ranges from the arctic

Good Hope and

the

1853 Darwin, op.
Systema Naturje, 17G7,

p. 39,

Lejyas halanoides Linn^,

Balanus ovularis and elongatus Gould, op.

Extremely abundant between

It

cit.,

West

Indies.

(p. 305.)

Marine luvertebrata of Grand Manan,
PI. 7, fig. 2.

Nova Scotia, United
undoubtedly occurs

tides.

;

cit.,

pp. 17, 18, PI.

cit.,

pp. 2G7, 615

(teste

Darwin.)

1, figs. 7, 8.

It inhabits the

whole North

Atlantic,

CoRONULA DiADEMA De

Blaiuville.

Diet, des Sci. nat., 1824, (teste,

(p. 4G0.)

Darwin;) Gould,

pp. 417, 623, PI. 15, fig. 3, PI. 13,
Natura;, 1767, (teste Darwin.)

fig^. 1, 2, 7.

op.

cit., p.

12; Darwin, op. cit.,

Lepas diadema Linne, Systema

Attached to whales taken on the coast, both north and south of Cape
It is found throughout the whole North Atlantic.

Cod.

Lepas fascicularis

Ellis

and Solander. Plate VII,

Zoophytes, 178G, (teste Darwin

Found

numbers

;)

Darwin, op.

cif., p. 92,

fig. .34.

(p. 382.)

PI. 1, fig. G.

Vineyard Sound, in June and July, and
frequently taken in the Bay of Fundy in August.
in vast

Lepas pectinata
Darwin, op.

in

Spengler.

(p. 382.)

cit., p. 85. PI. 1, fig. 3.

Anatifa dentata Gould, op.

cit.,

j).

21, PI.

1, fig.

11.

Attached to

ship.s'

arriving on our coast.
Atlantic.

bottoms, but probably does not live long after
It lives throughout the waruier parts of the
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Liuue.

Systema Natural,

[580]

(p. 382.)

Darwiu

1767, (teste

;)

Darwiu, op.

cit., p.

73, PI. 1, fig.

1.

Occurs in the same way as the last species. It is common to
and the Mediterranean.

tlie

Atlantic, Pacific, and Indian Oceans,

Lepas anserifera
Systema
striata

Linnc.

(p. 382.)

Darwiu

Natui-ie, 1767, (teste

Gould, op.

Darwiu,

;)

op.

Anatifa

cit., p. 81, PI. 1, fig. 4.

cit., p. 20.

This species probably occurs

the

in

same way as the

last.

It

has the

same range.

CONCHODERMA AURITA
Darwin,

op.

ships' bottoms, &c.

It

CONCHODERMA YIRGATA
Darwin, op.

cit., p.

in the

Lepas

aiirita

Olfers.

Linuc, Systema Naturae 1767,

cii., p. 23.

ranges through

all

the seas.

(p. 392.)
ie/jas virgata Speugler, 1730, (teste

146, PI. 3, fig. 2.

Cineras vittaia Gould, op.

Occurs

(p. 392.)

Olion Cuvkri Gould, op.

(teste Darwin.)

On

Olfers.

141, PI. 3, fig. 4.

cit., p.

Darwiu.)

cit., p. 22.

same way, and

the same range as the last species.

lias

XIPHOSURA.

LiMULUS roLYPHEMUS

Latrcillc.

(p. 340.)

Hist, des Crust., (teste Edwards,) Hist. uat. des Crust.,

tome

iii,

p. .549;

Say, loc.

Packard, Memoirs IJostou Soc. Nat. Hist.,
A-ol. ii, p. 1.5.5, PI. 3-5, 1872, (ou the development ;) A. Milne Edwards, Auuales
des Sci. nat., ^y" ser., tome xvii, nos. 1 et 2, Dec, 1872, PI. 5-16, (ou the anatomy.)
Monocnlus Pohj}yhemus'Lm\x6, Systema Naturre Poli/phcmus occidentalis Lamark,
Hist, des Auim. sans vert.; De Kay, op. cit., p. 55, PI. 11, fig. .50. IJmuhis

cit., p.

433: Gould,

oil. cit.,

p.

339

;

;

australis Say, loc.
Britisli

cit., j).

Xiphosiira Poli/phcmus AYhite, List of Crust, in

436.

Mus., p. 121, 1847.

Casco Bay, on the coast of Maine, to Florida.

ANNELIDA.
POLYCILETA.
y

Aphrodita aculeata

Linn.

Systema Natura?, ed. xii,
Akad. Forbaudlingar,
asitical

Worms,

neles, vol.

i, j).

vol.

(p. 507.)
i,

p. 1084, 1767;

186.5, p.

p. 101, PI. 0,

Malmgreu, Ofvers. af Koug. Yet.-

52; Johnston, Catalogue of British Non-Par1865; Quatrefagcs, Histoire naturelle des An-

191, 1865.

Off Gay Head in 15 to 19 fathoms, mud; Bay of Fundy, 10 to 106
fathoms, mud St. George's Bank, 50 fathoms; northward to Labrador.
Northern coasts of Europe to Great Britain and Mediterranean.
;

;
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Lepidonotus squamatus Leach.
Jphrodita sqitamala
t^qitamata
(Uta

Plate X.

Savi^ny, Syst. Auncl., 20

2>l<>lcf(lt<^

s7((o»ia/i(s.

Miill., Zo(il.

JIalmgien, op.

(t.

Quatr.)

Dan. Prod.,

p.

;')!.

;

()('>;1

;

(t.

5G; Jolinston, op.

cit., p.

eel.

xii,

Qnatr., op.

218

Lepidonotc armadillo Leidy, Marino Invert, of
p. IG, PI. 11, lig.

figs. 40, 41.

Liiui., Syst. Nat., ed. x, p.

(p. 320.)
p. 1084.

cit., p.

PoJifniic

218.

Mahngrcn).
cit., p.

287

Jphro-

Lepidonotus

100, PI. 7,

li;;.

1.

Rhode Island and New Jersey,

I'olyiiUc dani/pus Qnatr., op. cit., vol.

i,

p. 220.

Great Egg Harbor, New Jersey; i^ew Haveu; Watch Hill, Rhode
Island; Vineyard Sound, &c. Very common north of Cape Cod to

Labrador and Iceland; northern coasts of Europe; CIreat
France.
In the

mark

Bay

to the

of

Fuudy

it

IJritain

occurs abundantly from alcove low-water

depth of SO fathoms.

Lepidonotus sublevis Verrill, sp. nov. I'late X, tig, 41*. (p. 320.)
Body oblong, somewhat narrowed toward each end, entirely covered
by twelve pairs of large scales, or " elytra,"' which, with the exception
of the first and last pairs, are broad oval, evenly rounded posteriorly, the
outer lateral edge with a line fringe the posterior margin smooth. Their
surface is iridescent and nearly smooth throughout, and destitute of
tubercles, but has minute rounded granules, and appears punctate
under a lens. The scales of the last pair are elongated, with the inner
edge curved inward, but without a distinct emargination, such as is
seen in the jireceding species.
Setie numerous, slender but stiff,
amber-yellow. Scales usually reddish or greenish brown, finely specked
with dark brown. Length up to 30'"™ breadth, 8'"'".
This species is easily distinguished from the last by its nearly smooth
scales, the form of the last pair, and the lighter-colored and more
;

;

slender seta\

Savin Hock, near

Xew Haven

;

Vineyard Sound.

Lepidonotus angustus Verrill, sp. nov. (p. 494.)
Body elongated, narrow, of nearly uniform Avidth throughout, convex
above. Twelve pairs of elytra, which are only .slightly imbricated and
hardly cover the back completely, there being often a narrow naked
dorsal space, but when the elytra are closely appressed the back is
nearly covered. The elytra are rather small, regularly- oval, except those
of the terminal pairs outer edge irregularly fringed surface covered
with small, slightly prominent, roundish granules. Pcsterior elytra
with a deep emargination on the inner margin. Head larger and relatively broader than in L. squamatus, convex, with well-rounded sides,
eyes larger and farther apart. Antenn;e rather short. Setic shorter
than in either of the preceding species, of nearly uniform length, rather
rigid, light amber-colored, forming short dense fascicles.
Color variable; in one specimen the scales were yellowish gray and brownish,
varied with dark specks, and with a central subcircular or somewhat
crescent-shaped white spot, surrounded by a circle of dark brown specks,
;

;

;
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form an irregular dark spot on the inner border of the pale central

spot.

Keefs

and

Watch

off

Hill, Eliode Island, in 4 or 5

fathoms,

among

rocks

algce.

Hakmothoe imbricata Malmgreu.
Nordiska Hafs-Aunulater, op.

cit., p.

(p. 321.)

67, 1865, PI. 9, fig. 8^

A-E.

Aplirodiia imbri-

Aphrodita cirrata Miiller, Prodi-Zool. Dan., No. 2644 (t. Malmgren); Fabricius, Fauna Grcenlaudica, p. 308, PI.
Lepidonote cirrata Oersted, Gron. Ann. Dorsib., 1843, p. 14, PI. 1, figs.
1, fig. 70.
cata Linn., Syst. Nat., ed. xii, p. 1084, 1767.

1, 5, 6, 11, 14,

15

Stimpsou, luvertebrata of Grand Manan, p. 36, 1853. Pohjnbe
fiir. Naturg., vol. xi, 1845, p. 11, PI. 1, figs. 12-21 (embry-

;

cirrata Sars, Arch.

ology).

New Haven Watch
;

Bay

chusetts

Bay

;

of

Hill, Ehode Island Vineyard Sound
Fundy and northward to Greenland
;

;

Northern coasts of Europe

and Spitzbergen.

;

Scotland.

common from above low-water mark to
Vineyard Sound, from low-water mark to 15 fathoms
of

Fundy

;

Massa-

Iceland

Bay

In the

60 fathoms

it is

;

;

in

25 fathoms off

Buzzard's Bay.

Sthenelais picta
(?) SigaVion

Verrill, sp. nov.

and New Jersey,
vol.
p.

Body

iii,

(p. 318.)

Mathilda' Leidy, Marine Invert.

1855

\).

{7i07i

16, PI. 11,

f.

53,

Aud. and Edw.)

Fauna

of the Coasts of

Rhode Island

from Journal Philadelphia Acad.,
(?) Sthenelais Leidyi

Quatr., op.

series

cit.,

vol.

ii,
i,

278 (no description).

much

depressed,

out; back convex

5

elongated, nearly uniform in breadth through-

ventral surface

flat.

The whole

dorsal surface

is

which there are more than
150 pairs. These, with the exception of the anterior and posterior pairs,
are broadly lunate, with a deep emargiuation in the center of the antethe
rior edge the posterior and lateral margins are broadly rounded
outer lateral edge is laciniately fringed the posterior edge is smooth
the whole surface of the anterior scales is covered with minute, slightly
elevated granules farther back, the exposed portion of the surface of
the scales is smooth, and the microscopic granules are restricted to the
anterior and inner portions. The scales of the anterior pair are oval, and
have their entire outer and anterior margius minutely but irregularly
closely covered

by the imbricated

scales, of

;

:

;

;

;

denticulate.

The head

is

small, rounded, contracted behind the posterior eyes

and

the eyes are near together, in a quadrangle those in the anterior pair are a little farther apart, and lateral.
The head is prolonged anteriorly into a narrow elliptical or oval jiortioia,

in front of the anterior ones

;

;

which forms the base of the median antenna* close to and below each
of the anterior eyes a prominent, membranous, ciliated process arises.
The feet of the first pair, which are directed forward, are elougated, and
bear a pair of slender, elongated, dorsal cirri, which are nearly as long
;

as the antenna^; a

much

shorter, slender cirrus from the lower lobe, with

a small, thin, membraneous process below

;

and a large

fascicle of long.
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1N\

slender

useta^,

The

as long as the mediiiu antenna'.

longer than the antenuie

are sh^nder,

prominent, projceting beyond the

lateral feet

;

pali)!
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scales; seta? light yellow.

Color variable, generally light gray, with a dark brown median dorsal
baud, each scale often bordered on tiie posterior and inner edges with
brown, which is connected with a blackish angular si)ot near the anterior margin, the rest of the scale being transparent an<l whitish; head
dark brown, with a red central spot and a round wliitisli spot on each
side.
Length up to 150""" breadth usually about 4'"'".
Vineyard Sound, low-water mark to 14 fathoms; off Martha's Vine(Ireat
yard, 21 fathoms, sand; off New ILiven, 4 to 5 fathoms, shelly.
;

Egg Harbor

(Leidy).

This vSpecies differs considerably in the form of the head, antenna?,
&c., from the figure given by Leidy.
His description is iusufficient to
determine whether he observed the same species.

Nephthys ingens

Stimpson.

riate XII,

Marine luvertebrata of Grand Manan,

Long Island Sound,
off

Block Island,

figs. 59, GO.

(p. 431.)

in Smithsonian Contributions, 1853.

Xew Haven,

off

29 fathoms;

in

p. 33,

3 to 8 fathoms, mud, common
of Fundy, 10 to GO fathoms.

Bay

;

readily distinguished by the form of the head

and
by the large median dorsal papilla on the
proboscis, and the smaller ventral one; by the very prominent and widely
separated rami of the posterior feet; and the dark color of the setae.
It grows to the length of 130'""- or more.
This species

is

I)Osition of the small antenn;e;

Nephthys PiCTA

Plate XII,

Ehlers.

Die Borstenwiirmer,

vol.

i,

Vineyard Sound, low-water mark
Xahant; Charleston (Ehlers).

Xephthys bucera

vol.

i,

to 8 fathoms,

Plate XII,

Ehlers.

Die Borstenwiirmer,

(p. 348.)

fig. -57.

p. 632, PI. 23, figs. 9, 35, 1868.

p. 617, Pl.

fig.

58.

muddy and

shelly.

(p. 41G.)

2'o, i\^. 8.

Vineyard Sound, 8 to 10 fathoms, shelly Watch Hill, Rhode Island,
4 to 5 fathoms, among rocks and sand. Massachusetts Bay (Ehlers).
This species is remarkable both for the form of the head and the
length of the set;e, which often exceed the diameter of the body.
;

Nephthys

ciLTAi'A Eathke.

Beitriige zur
12,

tigs.

Fauna Norwegens,

17,

Borstenwiirmer, vol.
Danica, vol.

p.

170,1843; Maluigren, op. cit., p. 104, Pl.
cit., p.
429 (XcjyJiiys): Ehlers,

A-C, 1«G5; Quatrefages, op.
iii,

i,

p. 629, Pl. 23, fig. 33, 1868.

p. 17, Pl. 89, figs.

Annulat. Danicor. consp.,

p. 32,

1-4

1843

(t.

(t.

Nereis ciViata Miiller, Zoiilog.

Ehlers).

Xephthyn borealis (Ersted,

Malmgren).

Ehlers gives Edgartown as a locality for this

speci.es.

It is

a northern

form, found at Iceland, Greenland, Spitzbergen, and along the northern
coasts of Europe and Great Britain.

Stimpson records

it

from the

J
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Bay of Fundy, iu ^0 fathoms, luiul. It was dredged near St. George's
Bank in 85, 110, and 150 fathoms, mud, by Dr. A. S. Packard, ou the
"Bache," 1872.
ExDiLDlA A3IERICANA

Body long and

Verrill, sp. uov.

Head

slender.

(p. 494.)

triangular, subcordate, broad

and

slightly emarginate posteriorly, the sides rapidly converging, the front

end narrow and rounded, with four slender antennic, which are as long
as the head odd median antenna long and slender, tapering, as long as
or longer than the head. Eyes moderately large, round, convex, near
the posterior margin of the head. Tentacular cirri long and slender
crowded. Proboscis elongated, subclavate, enlarging to the end, which
the basal two-thirds
is surrounded by about fourteen triangular papilke
covered with small, slender, prominent papilhe, which are not crowded,
but arranged in longitudinal rows this part of the proboscis is, in the
preserved sj^ecimens, longitudinallj^ ridged and transversely wrinkled;
the terminal third is nearly smooth, but usually minutely granulous.
;

;

;

;

The

lateral lamelkp, or branchite, are ovate-lanceolate, leaf-like, with

curved tips; posteriorly they are larger and more acute.
50inm

breadth,

.

Length up

to

1.5™'".

Vineyard Sound, 8

to 12 fathoms,

among compound

EUMIDIA viviDA Verrill, sp. uov.
Head relatively a little longer than

ascidiaus.

iu the preceding species, with the

antennfe long and slender.
about twice as large as in the preceding
Proboscis long, slender, clavate, nearly smooth, but with a
species.
few minute, distant i)apill?e the terminal orifice surrounded by about
eighteen very small i^aiiilliform deuticulations. Branchiie of the anteof the middle segments
rior segments long and narrow lanceolate
sides

more convex, and the front rounded

Eyes brownish, very

;

large,

;

;

Length np to
Vineyard Sound, 8

45"""; breadth, 1.5""".

ovate.

to 12 fathoms,

among

ascidians.

EUMIDIA PAPILLOSA Verrill, sp. nov.
Head short, rounded, convex, emarginate

posteriorly, the

sides

convex; antennae not very slender; median odd one stout, tapering,
acute, as long as the head.
Eyes large brown. Tentacular cirri
rather stout, those of the two posterior pairs more than twice as long as
Proboscis long, clavate, densely covered with short,
the others.
rounded i^apilhe, and with a circle of minute papilhe at the orifice.
;

Length up to 40'""»
Vineyard Sound, G

;

breadth,

2""».

to 10 fathoms,

among compound

EuLALiA PiSTAciA Verrill, sp. uov.
Body moderately slender, depressed.
broad

;

ascidians.

Head convex,

shorter than

margin
median odd antenna small, slender, considerably

in preserved specimens, sides well rounded, posterior

slightly emarginate

;

;
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shorter tlian the head.

Eyes

browu.

large,

Teutacuhir

cirri

291
moder-

ately long; the four posterior ones considerably longer than the others.
Brauchi;e narrow lanceolate anteriorly ovate and leaf-like on the middle
;

segments; longer and lanceolate posteriorly. Proboscis long, more or
less clavate, smooth, but often showing longitudinal striations, and
sometimes with a few very minute scattered papilhe toward the end ;
the orifice surrounded by a circle of numerous minute papilhe. Color
bright yellowish green (epidote- green or pistachio-green), often with
obscure darker markings posteriorly, and at the base of the append-

Length up to 40""" breadth, 1.5""".
Vineyard Sound, to 12 fathoms, among compound ascidians
Haven, 4 to 5 fathoms, among Lydroids.

ages.

;

EuLALiA GRANULOSA
Body not very
species,

and

;

ofl'

New

Yerrill, sp. nov.

slender, considerably stouter than in the preceding

less tapering anteriorly.

Head

short cordate, decidedly

emarginate behind, broader than long; sides prominently rounded;
front small, rounded. Antenrc short; odd one slender, originating
between the eyes, more than half the length of the head. Eyes large,
round, convex, dark brown. Proboscis long, clavate, thickly covered
throughout with round, scarcely prominent, crowded, rather large
granules, each of which has a dark central spot orifice surrounded by
a circle of small papilhe. Tentacular cirri slender, acute, the two posteLateral appendages
rior pairs long, reaching the eighth segment.
large and prominent for the genus. Brauchioe of upper ramus rather
large, ovate, leaf-like anteriorly; larger and obliquely ovate, with
acuminate tips, farther back branchiie of lower ramus similar in form
;

;

and nearly as

large.

Color bright grass-green.

breadth, 2™™; length of proboscis,
Off New Haven, 4 to 5 fathoms,

EuLALiA ANNULATA

Length

55"''",

or

more

C™"".

among

hydroids.

Yerrill, sp. nov.

Body moderately slender, convex, tapering to both ends. Head
longer than broad, somewhat oblong, truncate behind, the sides but
Prolittle convex, narrowing but little to the obtusely rounded front.
dark
large,
two,
papilhe.
Eyes
boscis covered with small prominent
brown or blackish, rather near together. Odd median antenna slender,
more than half as long as the head, placed far in advance of the eyes;
frontal antenme rather large, about the same in length, but much
stouter than the median one, with slender tips. Tentacular cirri very
unequal, the two upper pairs much longer than the others, not very
slender, reaching to the seventh or eighth segment in preserved specimens; the two lower pairs not more than one-third as long. Dorsal
branchiie narrow and acute throughout the anterior ones are narrow
lanceolate, with subacute tips; those farther back become still more
;

elongated, narrow lanceolate, or almost linear lanceolate, with acuminate

;
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and iu length equal to half the diameter of the body posteriorly
they become somewhat wider, with acute, curved tips. Caudal cirri
small, narrow lanceolate, about as long as the posterior lateral lamelhe,
tips,

:

Color of preserved specimens pale greenish or bluish
gray, with narrow annulatious of golden brown, and iridescent. Length
5Qmm^ or more breadth about 1.25^"™.
Vineyard Sound, 4 to 12 fathoms, among ascidians.
or brauchite.

;

EuLALiA GRACILIS

Yerrill, sp. nov.

Body very long and
terior

slender, with the

segments elongated.

Head

segments deeply incised

;

pos-

small, elongated, truncate behind

little toward the
Eyes of moderate
The
size, brown, situated close to the posterior margin of the head.
four frontal antenna^ are more than half as large as the head, rather
odd
stout, tapering, and the head is slightly constricted behind them
median one, small, slender, inconspicuous, about one-third the length of
the head, placed considerably in advance of the eyes. Tentacular cirri
•rather stout, the two upper ones longest, rather more than twice as long
as the head the posterior pair, when extended backward, reaches the
fifth setigerous segment in preserved specimens; the two lower ones
are considerably stouter and smaller, nearly equal, and are somewhat
longer than the head in alcoholic specimens. Branchiae of the anterior
segments short, oval, obtuse at the tip posteriorly larger, elongated
oval, leaf like.
Color light greenish brown or olive, with a row of dark
brown spots along each side of the dorsal surface of the body.
Length up to 65™"^; breadth about 1"'".
Vineyard Sound, 6 to If fathoms, among ascidians and hydroids.

posterior angles not prominent, oblong, tapering but

front, W'hich is obtusely

rounded

;

sides not swollen.

;

;

;

This species is very active in its motions. In general appearance it
resembles certain species of PhyUodoce, for which it might easily be
mistaken, owing to the small size and translucency of the odd median
antenna, which is not easily observed, especially with living specimens.

The

position of the tentacular cirri is, however, sufficient to distinguish
the genus from Phyllodoce and JEumirlia. The form of the head is quite
peculiar, but somewhat resembles that of PhyJlocloce gracilis, and also

the preceding species.

One specimen of the Eidalia gracilis was found in which fissiparity
was apparently about to take place. In this, one of the segments was
larger than the rest, and had developed a distinct pair of eyes. The
specimen unfortunately died before the separation took place.

Phyllodoce gracilis
(?) Phyllodoce
fig. 53,

I8G6

Verrill, sp. nov.

maculata A. Agassiz, Aunals

PI.

XI,

fig. 5G.

Lyceum New

(p. 494.)

York, vol.

viii, p. >533,

{lion Miiller, nee GErsted).

Head longer than broad, decidedly
slender.
with
cordate behind,
the posterior angles well rounded; the sides swellBody very long and

[587]
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ing out opposite the e^'es, tlieii narrowino; to near the antcuiuv, where
there is a slight coustrictiou, and expanding slightly at the end, whicli
is obtusely rounded.
Eyes very large, brown, wide apart, and sub-lateral,
connected by a curved band of brown specks; antennae rather large and
long, about one-third as long as the head. Tentacular cirri large, the two

much the longest, reaching to about the eighth setigerous segBranchiae of anterior segments broad oval or sub-circular, rounded

posterior

ment.

at the end

;

posterior ones larger, broad oval, narrowed to the end.

Pro-

boscis with a large, swollen, basal portion, on which are twelve longi-

tudinal rows of large, prominent, obtuse papilla^, about seven in each

row; and a terminal smooth portion, which is somewhat longer, and
about as broad at the end as the basal portion, but considerably narrower
at its commencement
the orifice is surrounded by a circle of large,
rounded papilla\ Color greenish, with a median dorsal row of dark
brown spots, and another less conspicuous row along each side of the
back, at the base of the lateral appendages.
Length np to 75"""; breadth, 1 to 1.25""".
Watch Hill, Ehode Island, in 4 or 5 fathoms, rocky bottom.
The figure {56) copied from one of those given by Mr. Agassiz does
not agree perfectly with the specimens described, but probably represents
the same species. The head, as figured, is more oblong and the eyes
nearer together than in my specimens; the tentacular cirri are less
crowded. The anterior ones, in the preserved specimens at least, appear
Some of these differences
to arise from beneath the base of the head.
may be due to the different states of extension and contraction for the
species in this family are all quite changeable in form during life, and
;

;

usually contract very

much

in alcohol.

Phvllodoce catenula Verrill, sp.
Head somewhat longer than broad,

nov.

(p. 494:.)

slightly cordate posteriorly, with
the posterior angles well rounded, and the sides full and convex front
broadly rounded, and with a slight emargination in the middle. Eyes
antennae
large, dark brown, placed on the dorsal surface of the head
posterior
two
the
slender,
long
and
Tentacular
cirri
rather long, slender.
;

;

much

longer than the others.

Branchiai of anterior segments broad

ovate, with rounded tips farther back larger and longer, ovate, leaf-like,
with acuminate tips. Proboscis with twelve rows of papilloe on the
basal portion, which are prominent, somewhat elongated, obtuse, seven
or eight in the lateral rows, those in each row close together. Color of
body and branchiic pale green, with a median dorsal row of dark brown
spots, one to each segment; and two lateral rows, in which there is a
spot at the base of each " foot;" head pale, or greenish white.
Length up to 75"""; breadth about 1.5""".
Watch Hill, Khode Island, in 4 to 6 fathoms, among rocks and algiie,
and in tide-pools; Wood's Hole, at surface, evening, July 3. Very
common in the Bay of Fundy, from low-water to 50 fathoms.
;
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This species is closely allied to P. puMella Malmgreu, from Nortbern
Europe, but differs somewhat in the form of the head, which is shorter
aud rounder in the latter the brauchiie also differ in form. It is a very
active species, aud secretes a large quantity of mucus.
;

Eteone robustA Yerrill, sp. nov. (p. -iSS.)
Body large, stout, depressed, broadest in the

middle, tapering graduIlead small, about as long as wide, convex, with a median depression; the sides rounded; front obtusely rounded. The four
frontal anteunte are very small, short, obtuse, less than half the diameter
ally to each end.

of the head.

Eyes very

small, black.

Tentacles very small and short?

taper?ug, their length about one-half the diameter of the head, the two
pairs about equal. Branchiie small, sessile, anteriorly very small, oval,

obtuse; in the middle region rounded, sub-oval. Color dark green, with
the anterior portion somewhat paler, and with light green transverse
bands between the segments; lateral appendages pale green.

Length, 125™"'; breadth in middle, 5"""; length of head, 0.6'"™.
Watch Hill, Ehode Island, under stones, between tides, April 12, 1S73.

Eteone

li:micola Yerrill, sp. nov.

(p. 319.)

Body very long and slender, tapering gradually to both ends;

depressed,
depressed
posteriorly
less
segments
elongated
and with deeply incised,
small,
anteriorly.
Head
segments
distinct
less
and
shorter
and with
about as broad as long, the posterior angles well rounded, the sides with
;

a slight constriction in advance of the eyes, narrowing rapidly front
narrow, convex antennte slender, about half the length of the head.
Eyes minute, inconspicuous. Tentacular cirri about equal to the length
of the head. Lateral appendages small on the anterior segments, becoming much more prominent farther back anterior branchite very small,
;

;

;

those farther back much larger, aud narrow ovate.
Color, when living, light green throughout.
Length about 80'""' breadth, including appendages, 1.5'"'".
ovate, sessile;

;

Great

Egg

Eteone setosa
Body long and
what

Xew

Harbor,

Jersey, in

mud

at low- water.

Verrill, sp. nov.

slender, resembling the preceding in form, but some-

less slender.

Head

prominently rounded

;

two

shorter and broader, the posterior angles
slight notches

or emarginations on the

posterior margin, the middle portion extending farther back than the
Antennte less than half
lateral; sides rapidly tapering; front narrow.

the length of the head. Eyes small, but quite distinct.
Lateral appendages a
cirri scarcely as long as the head.

Tentacular
promi-

little

nent on the anterior segments, but much less so than farther back sette
numerous. The branchitie are small, sessile, and inconspicuous anteriorly;
;

larger and ovate farther back.

Length up to 75"^"'
Vineyard Sound, G

;

breadth about
to 12 fathoms,

2""".

among

asoidians.

[539]
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species uiuletenniiied.

A small and slender species

was dredged oft" Gay Head, in 19 fathoms,
mud.
Another very pecnliar species of Eteone was obtained at Great Egg
Harbor, JJ'ew Jersey. In this tlie bead is depressed and elongated,
tapering, with short antenna'. The anterior part of the body is round
ami with the lateral appendages very small, closely appressed, and not
at all prominent, giving to this part of the body a smooth appearance;
on this part of the body the branchi;e are very small. Innate, sessile,
closely appressed; farther back they become much larger, and rounded
or ovate, while the setigerous lobe becomes promincut, and the setai
much longer and more numerous.
soft

roDARKE OBSCUKA

YerriU, sp. uov.

PI.

XII,

fig. GL.

(p. 319.)

Body cottvex above, flat below, with the segments deeply incised at
the sides, moderately slender in full extension, but capable of great contraction, tapering gradually to the caudal extremity, and less toward the
head. Head small, broader than long, emarginate in front, sides formingrounded angles; posterior margin nearly straight. Antennce fi^ve, subequal, the outer pair articulated upon a short, thick basal segment; the
odd median one is somewhat shorter, articulated upon a small basal
segment, which arises in front of the anterior pair of eyes. Tentacular
cirri long, slender, six on each side, two arising from each of the first
three anuulations, on each side; those on the middle are longest, those
on the first shortest. Ej-es four, small, red; those on each side close
together, but those of the anterior pair are farthest apart. Proboscis
with a large, swollen basal portion, and a smaller cylindrical terminal
portion, the surface nearly smooth.

elongated, biramous.

Lateral appendages, or "feet,"

The upper branch

is

short,

conical, bearing

at its extremity a long, slender dorsal cirrus, nearly as long as the
breadth of the body, or even exceeding it, and having a short basal
joint; the setre of the

branch

is

much

The lower
somewhat to

upper ramus are very few and small.

larger and longer, thick at base, tapering

the obtuse end, from which a small, terminal, obtuse, papilliform process
arises; the short, acute, ventral cirrus arises from about the terminal
third, and is less than half as long as the dorsal cirrus; the setce are

numerous and
middle

long, forming a broad, fan-shaped fascicle, in

seta? are

in length

which the

considerably longer than the upper and lower ones, and

about equal to the setigerous lobe

;

these setse are

all

compound,

the middle ones having a very long, slender, acute terminal joint, and
the shorter ones beneath having a much shorter terminal joint. Last
segment small, rounded, bearing two long, slender anal cirri, much longer

than the dorsal cirri. Color variable, most commonly very dark brown
or blackish sometimes dark brown with transverse bands of light fleshcolor between the segments, and two intermediate transverse whitish
lines on each sejrment.
;
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when extended; breadtb, including set;B, 3""".
Wood's Hole, among- eel-grass and at the surface, very abundant,
especially at night, in July and August; also under stones, between
Leugtli up to 40'"™

tides.

PL

AiTTOLYTUS COENUTUS A. Agassiz.

Journal Boston Society of Natural History,

Great

Egg Harbor, New

Jersey;

Sound; Massachusetts Bay

;

XIII,

figs. 05, 66.

vol. vii, p. 392,

(p. 307.)

Plates 9-11, 1863.

Kew Haven; Watch

Eastport, Maine.

Hill; Vineyard
Low-water mark to 15

fathoms.

AuTOLYTUS,

species undetermined,

New Haven,

Off

AuTOLTTUS,

(p. 398.)

among

4 to 6 fathoms, shelly,

hydroids.

species undetermined.

with eggs, of a large species of this genus were taken
Vineyard Sound, April 30, by Mr. V. N. Edwards.
of
surface
the
at
These were about 40""^ in length, as preserved in alcohol, and rather

Females,

filled

each end. The head is small, short, rounded in front.
and the two pairs are near together. The odd
median antenna is more than twice as long as the breadth of the head;
the lateral ones are about half as long the first six setigerous segments
have short sette; the following ones have a fascicle of long, slender ones^
equal to the breadth of the body.
stout, tapering to

The eyes

are small,

;

Syllis, species undetermined,

(p. 453.)

A single specimen

from Vineyard Sound. The body is about 12"""
long; the antennte are not very long; the palpi short; the dorsal cirri
are rather long, and, like the antenna?, regularly beaded the ventral
cirri are small, tapering; the sette are numerous, ratlier short.
;

Gattiola, species undetermined,

Young specimens were taken
surface.
in the

Adult specimens of a

Bay

of

Eundy

Nereis virens

(p. 453.)

several times in Vineyard Sound, at the
fine species of this

genus were dredged

in 1872, in 80 fathoms.

Sars.

PI.

XI,

figs.

47-50.

(!>.

317.)

Beskrivelser og lakttagelser, etc., p. 58, PI. 10, fig. 27, a, b, c, 1835 (t. Malmgren).
Xcreis (jrandis Stimpsou, luvertebrata of Grand Manan, p. 34, fig. 24, 1853.
^'ereis Tankiana Qiiatrefages, Hist, des Annelcs, i, p. 553, PI. 17, figs. 7, 8
18G5;

J /i»a

3, figs. 19,

New Haven,

f(/-c«s

A-E,

Malmgren,

op.

cit., p.

at low water;

Watch

Hill

Bay; Eastport, Maine; northward
of Europe to Great Britain.

setts

Nereis limbata

183;

Auuulata polychteta,

p. 56,

PL

1867.

PL XI,

Ehlers.

Die Borstenwurmer,

vol.

i,

;

Vineyard Sound MassachuNorthern coasts
;

to Labrador.

fig. 51.

(p. 318.)

p. 567, 1868.

Charleston, South Carolina, to Massachusetts
4 to 6 fathoms in Long Island Sound.

Bay

;

half-tide

mark

to
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Nereis pelagica
Systema

Liim.

I'l.

XI,

52-55.

figs.

(p. aiO.)

natHni-, ed. x, p. 654; ed. xii, p. 1086; Malnigren,

p. 47, PI. 5, figs. 35,

A-D, 1867; Eblers,

op.

cit., p.

Annulata polycha-ta

511, PI. 20, figs. 11-2U, 1868.

Heteronercis gmndiJ'oUa Maliugreu, Nordiska llafs-Aniuilater,
15, 16,

B, B',

C

;

Ann. polychiota,

ffirsted, Grcpuland's

70*,

male

(t.

Ehlers)

p. 60, PI. 5, tigs. 31,

Annul, doraibr.,
;

]».

A-D;

108, PI. 11, figs.

Ilctcroncnia arctka

p. 27, PI. 4, figs. 50*, 51, 60, PI.

Heteronercis assimilis (Ersted, op.

54, HI, PI. 5, fig. 72, fcujale

297

cit.,

figs. 65,

.'">,

p. 28, PI. 4,

68

fig.s.

Eblers).

(t.

New Haven Watch Hill; Vineyard Sound northward to LabraGreenland Iceland Spitzberj^en uortbern coa.sts of Europe to
Great Britain. In the Day of Fundy from low-water mark to 100
Off

;

;

dor.

;

;

;

fathoms, common.

Nereis fucata And. and Edwards,
de la France,

(p; 494.)

188 (teste Maliugren); Li/coris fiuala
Saviguy, Syst. des Aunclides, p. 31, 1820 (t. Ehlers); De.scr. de I'figypte, ed.
2, xxi, p. 357 (t. Malingreu); Xereilepas fucata Maluigreu, Aunulata polycha'ta,
p. 53, PI. 3, figs. 18-18 E; Jolinstou, Catalogue, p. 158, fig. 30, 1865.
Htferonereis glaiteopis Maliugren, Nordiska Hafs-Anuulater, Ofvers. af Kongl. Vet.
Akad. Forb., 1865, p. 181, PI. 11, figs. 16, 16 A; Aunulata polycb*ta, p. 60, PI,

Histoiro uat.

litt.

4, figs. 26, 27,

figs.

1867.

vol.

ii,

p.

Xercis fucata Eblers, Borstenwiirmer, vol.

i,

p. 546, PI. 21,

41-44.

A si)ecimeu

was dredged at Watch Hill, Ehode Island, in 4 to G fathalga?, which agrees well with Malmgren's descrip-

oms,

among rocks and

tion

and figure of Hetcronereis

fjhtucopis.

Ehlers regards the latter as

the heterouereis-form of X. fucata.

Nereis, species undetermined.

Head
thicker

;

sub-conical

;

antennae small, slender

two u})per pairs of tentacular

equal, lower ones very small.
side of the

head

small papilla'

;

;

dorsal

with eggs.

Nectonereis

;

and

Posterior eyes elongated and on the upper

and ventral

Feet terminated by four

cirri small, slender.

is

Vineyard Sound,

Verrill,

palpi small, shorter,

moderately" elongated, sub-

anterior pair small, lateral.

The only sijecimeu observed
filletl

cirri

preserved in alcohol
to 8 fathoms.

;

it

is

a female

genus nov.

Head prominent,

depressed, oval, rounded in front, bearing two pairs
of large eyes on the npper and lateral surfaces, and a pair of small

antennie beneath; palpi small or rudimentary.

Tentacular

cirri

four on

Proboscis small, similar to that of Xereis, but
more simple; furnished with a pair of terminal hooks with two anterior
clusters of denticles on the upper side, and with five small clusters below, in a ring extending nearly half-way around it. Anterior part of

each

side, as in Nereis.

;

body fusiform, consisting of about fourteen segments, on wbich the feet
are divided into small, rounded lobes, with small ventral cirri; and with
cirri, those on the first seven segments swollen and gibbous
toward the end, with a small acute terminal portion. Posterior part of

long dorsal

;
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tbe body composed of numerous sbort segments, on wliicli the feet are
furnished with lamelliform appendages.
This remarkable annelid bears some resemblance, in the structure of
the body and " feet," to Heteronereis, and there is probably another form
to which it bears the same relation that Heieronereis bears to Nereis but
the structure of the head is very unlike that of any known genus, and,
;

indeed, would not allow it to be placed in the family of Xereidw without
modifying the family-characters. There are are no large palpi, corresponding to those of Nereis, and nothiug to represent them, unless two
small lobes close to the mouth be considered rudimentary iialpi.

IsECTONEREis MEGALOPS

Yerrill, sp. nov,

Plate XII,

figs. G2, G3.

(p.

440.)

Body slender, consisting of two parts; the anterior portion, containing fourteen setigerous segments, is broadest in the middle, tapering
both ways, and separated from the posterior portion by a distinct constriction the posterior i)ortion is much longer and more slender, tapering gradually to the end, and consists of very numerous short segments,
which are furnished with complex lateral appendages, with thin lamellae
;

and compound bladed seta^. Head broad oval, somewhat convex, and
very smooth above the lateral margins a little convex the front
obtusely rounded. Eyes, very large, convex the anterior ones largest,
in contact with the posterior ones,
lateral and partially dorsal, oval
which are somewhat smaller and more dorsal. Two small decurved
antennae, with swollen bases, are on the ventral side of the head two
small, rounded processes in front of the mouth. Tentacular cirri
slender, the upper pair much the longest; the rather short lower pair
arising near the mouth the two intermediate pairs arise behind and
The "feet" on the
all are slightly annulated.
close to the anterior eyes
first seven segments have a large dorsal cirrus, increasing in length
from the first to the seventh, narrow at base, swollen and gibbous
toward the end, with a slender, oblique, terminal portion; on the seven
following segments the dorsal cirri are smaller, slender, tapering;
the ventral cirri are small, with swollen bases on the first five segments, slender and tapering on the rest the intermediate lobes of the
feet are small and rounded, but more elongated on the first five seg;

;

;

;

;

;

;

;

ments.

Set?e of different forms,

many

of

them with a

slender, often

curved, acute terminal piece.

The lateral appendages of the posterior region have, on the upper
ramus, a long, slender dorsal cirrus, strongly crenulate-lobed on the
lower side; a small, rounded lamelliform iirocess above its base; and a
long, lanceolate process arising just below it, and in length equaling
the cirrus an ovate setigerous lobe, bearing a broad fan-shaped fascicle
of compound seta^, extending about to the end of the dorsal cirrus
and a lower ovate-lanceolate lamelliform process, with the base expanded
and extending backward, the tip reaching to about the outer third of
;
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tlie

cirrus

a

;

singU'. stioii^-

black spine sni>p<»rts

The lower ramus has a rounded

setijjerous lobe,

tlio

setigerons

209
lo])o.

and a large broadly-

rounded lanioUiform process, nearly as long as the longest one of the
upper ramus and inucli broader the setigerons lobe bears a broad fanshaped fascicle of coinpoutul setie, similar to those of the ui)per ramus,
but a little shorter, and a single black basal spine; the ventral cirrus
is slender, and there is a broad, rounded ventral lamella at its base.
;

The

with a broad, thin, blade-like, terminal piece,

setoR are rather stout,

which is generally lanceolate, with a rounded point, and often somewhat curved, but more commonly straight. A few sette have a slender
Anal segment with numerous small slender papil:icute terminal piece.
liform processes on each side, forming a circle.
Length up to 35""" breadth about 2.5"'"'.
Vineyard Sound, swimming actively at the surface, both in tlie evenJuly 3 to
ing and in the brightest sunshine, in the middle of the day
;

;

August

11.

DiOPATRA CUPREA

Claparede.

Plate XIII,

figs. G7, 08.

(p. 346.)

Ann^lides chdtopodes du golfe de Naples, in Moiiioires da la Socic^td de Physiques
Xcreis ciqyrea Bosc, Hist. nat.
et d'Hist. Nat. de Geneve, vol. xix, p. 432, 1838.
des Vers, vol. i, p. 143 (t. Claparede).

Long Island Sound and Vineyard

Charleston, South Carolina, to

Sound.

Marphysa Leidyi

Plate XII,

Quatrefages.

Histoire uat. des Auneles, vol.

Leldy, Mar. luv.

i,

p. 337,

fig.

61.

(p. 319.)

1865 {M. Leidil).

Fauna of Rhode Island and New

Eunice sanguinea

Jersey, p. 15, 1855 (rion

Montagu).

Great Egg Harbor, New Jersey, to Long Island Sound and Vin.eyard
Sound. Low- water mark to 10 fathoms.

Lycidice A3IERICANA

Verrill, sp. nov.

(p. 508.)

depressed, slender, narrowed toward each end; segments wellHead much depressed, oblong, narrowed somewhat toward
the front, which is truncate and somewhat emarginate in the middle;
lower side bilobed, the lobes well rounded. The two eyes are lateral,

Body

marked.

The three antennae are
head; the odd median
the
diameter
of
the
long
as
sube(iual, nearly as
one is apparently a little longer than the lateral, and placed slightly
farther back. The dorsal cirri are long and slender, exceeding the
diameter of the body in living specimens; they have a small lobe near
the base. Anal cirri four the two lower exceeding the diameter of the
body the two upper ones less than half as long. Color light red, with
a bright red dor.sal vessel and dark brown intestines, showing through in

just outside the bases of the lateral antennae.

;

;

eyes dark red.
Length, while living, about 10"'"' greatest diameter,
Oti" Gay Head, in 10 fathoms, soft mud.

the middle

;

;

21

V

1.5'"'".
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NE3IAT0NEKEIS, species uiidetermiued.

A

[594]

(p. 508.)

species, apparently belouging to this genus,

was dredged

in

29

fathoms, east of Block Island. The specimens have been lost or mislaid.
In life the head was small, rounded, with one median dorsal
antenna, about as long as the diameter of the head. Eyes two, small

Dorsal

but conspicuous, dark brown.

LUMBRICONEREIS FRAGILIS
Coiispec. Ann. Dan.,

p. 15,

(Erstcd.
li^s.

Miiller, Prod. Zool. Dan., p. 216
•

Malmgren).

(t.

2,

1,
;

cirri slender.
(p. 507.)

1843

(t.

Malmgren).

Zool. Dau., vol.

i,

Lumhrlcus fraf/iUs

p. 22, PI. 22, figs. 1-3, 1788,

Lumhrinereis fragilis ilaliiigren, Anuulata polycli;eta, p. 63,

PI. 14, figs. 8.3-83,

D.

Month of Vineyard Sound and deeper waters outside northward to
Nova Scotia and Gulf of Saint Lawrence. Northern coasts of Europe.
From low-water mark, in the Bay of Fundy, to 430 fathoms, off Saint
;

George's Bank.

LUMBRICONEREIS OPALINA

Plate XIII,

Verrill, sp. nov.

figs. 60, 70.

(p.

342.)
Lumbricovereis sjylendida Leicly., op.

cit., p.

15 {von Blainville).

Body cylindrical, much elongated, largest in the middle, tapering
segments
gradually toward the head, which is comparative!}' small
;

Head

conoidal, obtuse, changing

much

form during
life; in extension considerably longer than broad, and more acute than
Eyes four, in -a transverse row, the two middle ones
in the figure.
larger and a little in advance of the others. The lateral appendages, or
"feet," consist of a short, obtusely-rounded basal papilla, which bears
the setne from the posterior and ventral end of this a prominent elongated lobe arises, which is somewliot curved and obtuse. These ai)pendages are longer in the middle of the body than anteriorly. Setffi five to
nine in each fascicle, and of several forms one or two in each fascicle
usually have a long, slender, flexible capillary point. Color reddish or
brownish, with brilliant iridescence.
Length up to 400'"«' diameter in middle, 3™"".
New Haven to Yineyard Sound low-water mark to 14 fathoms.
well marked.

in

;

;

;

;

LUMBRICONEREIS TENUIS

Verrill, sp. nov.

(p. 342.)

uniform diameter throughsegments very numerous, well marked.
Head a little narrower than buccal segment, depressed, obtusely pointed
or rounded in front, without eyes. In the first to ninth pairs the lateral appendages have about six slender lanceolate sette; those of the ninth
pair have two slender spatulate setfe, with about six or seven lanceolate
ones at the sixteenth pair they begin to have recurved spatulate setfe,
with two or three hook-like denticles at the end, while two or three
lanceolate ones remain; posterior to the twenty-third or twenty-fourth
pair only one of the long, slender, acute setaj remains, accompanied by

Body very

long, slender, filiform, of nearly

out, capable of great extension

5

;

;

[595]
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hooks; the hitter are about half as loii.i^ as
base, but j^radually beeoiniug broader
toward
the
the former, slender
toward the end, wliich is twice as broad, obtusely rounded, aiul
curved back from about the middle; the hooks are nearly terminal on
one side, the thin margin i)r()jecting bcyoiul them. The basal lobe of

two or three of the

spatiilate

is very small; the posterior lobe is small but prominent.
Color light red to dark red, somewhat iridescent.
Length up to OrK)'""' diameter, 0.05""" to I""".
Great Egg Harbor, New Jersey, to New Haven and Vineyard Sound.

the "feet"

;

NiNoi: NiGRirES Yerrill,

Body elongated,

sp. nov.

(p. 508.)

slender, broadest a short distance behind the head,

at the middle of the branchiferous segments.

Head depressed,

elongated,

about twice as long as broad. The braiu;hiie are
represented on the first two setigerous segments by a short, tiattened
lobe, arising from the outer and posterior face of the setigerous lobe.
On the two following segments the lobe is divided into two or three
parts; on the tifth there are usually three, more elongated, round, and
more slender branchiae, which increase in number and length on the succeeding segments until there are five, six, or more long, slender branchial
filaments, which arise from the posterior face of the setigerous lobe, and
diverge, forming a somewhat fan-shaped or digitate group; about the
conical, blunt at end,

twenty-fourth segment the number rapidly diminishes, and after the
twenty-seventh or twenty-eighth there remains but one small branchial
process. The setigerous lobe is prominent, obtuse, turned forward. The
seta? are

numerous on the branchial segments, and rather

shapes, but mostly bent, with an acute lanceolate point

;

long, of various

posteriorly they

are shorter and fewer, and mostlj' slender, margined set*, with hooks at
the spatulate end. Body flesh-color the set?e dark, often blackish
;

branchiae bright red.

Length of broken si^ecimens, 20'"™ breadth anteriorly, 2""".
Vineyard Sound and Buzzard's Bay, and waters outside in 8
fathoms, mud.
;

;

Staurocephalus pallidus Yerrill, sp. nov. (p. 348.)
Body rather slender, convex above, flattened below,

to 29

largest in the

middle, tapering slightly toward each end, composed of about seventy segments. Head small, depressed, rounded in front; antenna} four, slender, longer

than the breadth of body, the two upper ones longer and more

slender than the lower ones, strongly aunulated or beaded; lower ones

Eyes four, dark red; the posterior pair very
between the bases of the upper antenure; the anterior pair
farther apart, placed between the bases of the upper and lower antennae.
Anal cirii four, the upper pair slender and about twice as long as the lower
Dorsal cirri elongated, slender, more than twice as long as the
ones.
setigerous lobe, absent on the first setigerous segment, very small on the
stouter, smooth, tapering.

small, placed
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Setjie rather long and slender.
Color pale yellow, with red blood-vessels showing through anteriorly.
Length, SO'"" breadth, 2"'". This species n>oves like a Nereis.

second, but well developed on the third.

;

Near

]S^ew

Haven

light-house, in sand, at low-water mark.

Ehynchobolus Americanus
GJi/ccra

Americana 'Lei&j, op.

wiinut'r, vol.

i,

Verrill.

Plate X,

figs. 45, 4G.

(p. 342.)

49,50, 1855; Eblei's, Borsten-

cit., p. 15, PI. 11, fij^s.

43-46, 1868.

p. 668, PI. 2:?, figs.

Long Island Sound and Vineyard
Low-water mark to 10 fathoms.
1 follow Claparede in adopting Rhynchoholus for those species of the
old genus Glycera which have the proboscis armed at the end with four
hooks or fangs.
Charleston, Soutli Carolina, to

Sound.

Ehynchobolus dibranchiatus

Verrill.

Plate X,

figs.

43, 44,

(p.

341.)
Ghjccra dihmiicluata Eblers, op.

Great

Sound

;

Egg Harbor, New

cit.,

Jersey, to

EoNE GRACILIS
Body very

full

PL

24, figs. 10-28, 1868.

Long Island Sonnd

Low-water mark

and Massachusetts Bay.

Ehlers has given a very

pp. 670-702,

;

Vineyard

to 8 fathoms.

anatomical description of this species.

Verrill, sp. nov.

(p. 508.)

slender, terete; surface iridescent.

Head elongated,

acutely

composed of eight distinct, rounded annnlations, the basal one
with a pair of minute reddish eyes antennaj four, slender. Feet promiuent, elongated, more than equal to half the diameter of the body
they
are uniramons on about tliirty-two segments of the anterior part of the
body, and bilobed, with a small obtuse dorsal cirrus the upper lobe
is prominent, more elongated than the lower one, both cylindrical,obtusely
pointed; setae compound, in two small fascicleSj long, the free part exceeding the entire length of the foot. On the posterior half of the body
there is a small, slightly elevated, mammilliform upper ramus, above
the base of the lower ramus, and entirely separate from it, containing
two or more small, acute, dark sette, which project but slightly the
lower ramus is deeply bilobed, the lobes elongated, round, the upper
conical,

;

;

;

;

one longest, the lower one acute; on the posterior side of the base of the
upper lobe there is a minute, rounded setigerous lobe, and at the junction of the two lobes, on the posterior face, there is another small setigerous lobe the setie are long and slender, acute, many of them curved,
arranged in small fascicles.
Length, 20™™ diameter less than 1"™.
Oft* Gay Head, 19 fathoms, in soft mud.
;

;

Aricia ornata Verrill, sp. nov. (p. 344.)
Body rather stout, composed of numerous very short segments, much
depressed and flattened anteriorly, strongly convex beneath in the middle region, flattened above throughout; breadth nearly the same

[597]
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through a large part of the leiigtli, narrowed sliglitly and gradually
toward the posterior end, and abruptly narrowed anteriorly close to the
head, which is very small, short, conical, and acute at the tip. On the
anterior thirty-two setigerous segments the feet(M)nsist of a small ui)per
ramus, having a small, tapering dorsal cirrus and a minute setigerous
lobe, bearing a small fasci(;le of slender and short sctui, and a lower ramus, separated by a narrow space, and consisting of a small ui)])er
papilla, and a long transverse row of minute, rounded papilla-, whi(;h
surmount a narrow, somewhat elevated, crestlike ridge; the fust twelve
or thirteen segnuMits Iniving shorter rows, so as to leave a broad, naked
ventral space, but those farther back having rows of papilhe that nearly
meet beneath, and thus entirely covering the sides and ventral surface
for a short distance; these crest-like ridges bear close rows of minute,
hooked seta\ Tlie branchiae commence on the upper surface of the fifth
setigerous segment, in the form of elongated papilhe, which become
more elongated and narrow ligulate farther back. Posterior to the
thirty-second segment the pa|)illiform crests of the lower ramus disappear, iindthe lower ramus consists of an elongated papilliform, and finally
cirriforra, upper process, with a minute setigerous lobe at its base,
bearing tine inconspicuous setfe and an elongated membranous basal
portion, decurrent down on the lateral surface of the segment; the nj)per ramus is connected at the base by a membranous web with the lower
one, and consists of an elongated dorsal cirrus, similar in size and shape
to the branchia, and a very small setigerous lobe, bearing a small fascicle of fine seta;.
The branchia? are connected by a slight web-like
basal ridge with the dorsal cirri. Thus there are three parallel rows of
;

cirriform or slender ligulate processes along each side of the back, leaving a broad, central, naked space all along the back.
Length up to GO""" or more; breadth, 4""".
Savin Rock, burrowing in sand at low-water mark. May, 1872.

Anthostoma E0BUSTU3I Verrill,
Body large, long,

sp. nov.

Plate

XIY,

fig. 70,

(p. 343.)

and rounded, or but slightly depressed,
anteriorly; tapering rapidly to the head; posterior portion very long,
narrowing gradually to the posterior end, flatter or concave above, well
rounded below, higher than wide, with three rows of long, erect, ligulate, or narrow lanceolate processes along eiwih side of the back, the four
inner rows largest and a pair of foliaceous processes on the sides of
stout, thickest

;

each segment. Head short, conical, acute. Proboscis large, broad, divided into about eighteen long, narrow, digitate, and sulcated lobes, with
convoluted margins, broadest at the end, and free for a large i)art of
their length, but united at thebase by a membranous web or it might be
described as divided into a lower, two lateral, and two ui)per main lobes,
each of which is again divided into three or four digitations. J^uring
;

life these are all continually changing in form and length, and generally
oidy a few of the processes are protruded at one time. Branchiie com-
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meuce on the twenty-sixth setigerous segment as minute papiMie; ou
the twenty-eighth they become prominent and acute-conical farther
back they become long, lanceolate, thin, foliaceous, as long as the diameter of the body.
On the twenty-three anterior setigerous segments the " feet" are rep;

resented by two short, dense, fan-shaped fascicles of setffi on each side*
On the twenty-fourth segment a small papilliform lobe, or ventral cirrus,
appears below the lower ramus, which rapidly becomes larger ou the
succeeding- segments, becoming quite conspicuous on the twenty-ninth

becomes broader, and divided
and thinnest, and a bilobed
At the thirtieth the ventral lobe becomes
setigerous lobe is developed.
broader, somewhat foliaceous, with a rounded outline; farther back
this becomes still larger and more foliaceous, with a broadly-rounded
llexuoas outer border, and the upper branch of the setigerous lobe becomes an elongated ligulate process, directed uj^ward, and similar in
form to the branchiie, though smaller and more slender, but the lower
branch remains small and rounded a small fascicle of long, slender
On the twenty-seventh segment an
setae arises from between them.
ui^per cirrus appears on both the upper and lower rami, in the form of
a small papilla, which becomes somewhat elongated and tapering at the
twenty-ninth that of the lower ramus continues small throughout, and
segment; at about the tweuty-eighth

it

into three small lobes, the lowest broadest

;

;

much

shorter than the setigerous or ventral lobes, but that of the upper

ramus becomes rapidly

larger, longer,

and more

ligulate, corresponding*

On the
middle and posterior regions the upper ramus consists of this long,
thin, lanceolate cirrus and a fascicle of long", slender setae, arising from
the anterior face of its base, and in length considerably exceeding the
cirrus; the setae are pale yellow.
Those of the uj^per ramus are short
anteriorly, and become decidedly longer at the twenty-eighth segment,
and on the thirty-second and subsequent segments they form a long,
divergent, fon shaped fascicle; color, when living, ocher-yellow, orangeyellow, to yellowish brown, generally brighter yellow posteriorly. TJsunWy there are two rows of brown spots along the back, and posteriorly
nearly with the branchine in size, form, and rate of increase.

is a dorsal red or reddish brown line; brancliiae blood-red.
Length of large specimens up to 375*"™ or more; breadth, 10™"^; ordinary specimens are about 300'"" long and 7""" broad. Owing to the
facility with which it breaks up when disturbed, it is difticult to obtain

there

entire specimens of large size.

Great Egg Harbor,

New

Jersey; i^Tew

Haven; Wood's Hole;

in sand,

at low-Avater.

Anthostoma fragile
Body long and
fragile,

Verrill, sp. nov.

slender,

and prone

(p. 344.)

composed of very numerous segments, very

to divide spontaneously

when disturbed;

thickest

andsub-cylindrical anteriorly, taperiugrapidly to the head; i)OSteriorpart
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Head

distinctly annulated, elongated conical, very acute, with the tip slender

and translucent; ])roboscis short and broad, not extending far beyond
the tip of the head, with six or more broad, convoluted, <;liangeal»le
lobes, which are united at the base by a broad membranous expansion.

The

first appear on the sixteenth setigeious segn)ent
they become well developed and long ligulate at about
the twentieth, increasing somewhat in length on the segments farther
back. On the first thirteen segments behind the buccal the "feet" are

dorsal branchijc

as small papilhe

;

represented by a very small, slightly-elevated lobe, above and below,
each bearing a dense fascicle, that of the lower ramus widest, but the
length of the setic about equal in l)oth. On the fourteenth segment a
small tubercle appears on both rami
on the sixteenth these become
elongated aiid somewhat cirriform, and the seta? become considerably
;

At about

longer on the fifteenth segment.

the seventeenth segment the

lower ramus becomes distinctly tri-lobed, and at the twentieth i'ourlobed, with the setigerous lobe bifid, and the two lower lateral lobes
conical, acute, and swollen at the base; while the upi)er ramus is long
and ligulate, like the branchiiB, and the seta} are long and slender, the
lower fascicle smallest. Farther back the lobes of the lower ramus become still more developed, but kee[) their acute conical form, and the
upper ramus and setaj continue to elongate until, on the posterior part
of the body, they exceed in length the diameter of the body.

ment oblong,

sub-cylindrical, smooth, Mith

when

two long

Anal

filiform cirri

seg-

on the

brownish orange, dull yellow, oclier,
median dorsal line, and sometimes with the dorsal surface tinged with red posteriorly: a narrow,
light ventral line, bordered with reddish.
Sometimes the upper surface
is maculate with fine polygonal, whitish spots, due, perhaps, to ova
contained within the body; there are sometimes two obscure brownish
spots on the upper side of the head.
Length up to 125'""^; diameter, S"*™.
Great Egg Harbor, Xew Jersey New Haven; Watch Hill; Wood's
Hole in sand, between tides, and gregarious.

upper side;

color,

living,

light reddish, or flesh-color, with a red

;

;

Anthostoma acutum
Body long and
very gradually

Verrill, sp. nov.

(p. 501.)

quite slender, tapering most toward the head, and

posteriorly.

Head very

acutely pointed, with two
ocelli.
The
segment as small dorsal

rather indistinct reddish spots above, resembling imperfect
branchiic

commence

at the eleventh setigerous

and become prominent on the thirteenth on the succeeding
segments they become long and ligulate. Anteriorly the feet are represented by an upper ramus, consisting of a very small tuft of seta?,
with a very small papilliform lobe above it, and a lower ramus, consistpapilla?,

;

ing of a small ])i"oininent papilla, with a fascicle of slender set;e, much
larger than the upper one. On the Iburteenth and sneeeeding segments

;
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the dorsal cirrus of the upper ramus becomes longer, more sleuder, aud
Ou the fifteeuth segment a small, short, rounded ventral cirrus
appears on the lower ramus, aud farther back it becomes larger and more
ligulate.

prominent, and the setigerous lobe becomes bilobed. Anal segment
rounded, obtuse cirri long aud slender. Color light red.
Length up to 40'"^" diameter, 2.5'"'".
Oti" Ga3' Head, 19 fathoms, soft mud; also from the deeper parts of
;

;

Vineyard Sound.

Anthostoma,
Another
off

species undetermined,

species, not well studied,

Gay Head and Buzzard's Bay.

(p. 508.)

was dredged
It differs

in the

from

all

deeper waters

the preceding in

having eighteen anterior segments without branchiae.
IS^ERiNE AGiLis Yerrill, sp. nov.

(p. 340.)

Body long and rather slender, anteriorly flattened, posteriorly more
rounded. Head long conical, with a slender acute tip; mouth atransverse fissure beneatli; eyes four, placed in front of the bases of the
small, black, the anterior ones a little fartiier apart

two large autennaj,

autenuai long, slender, with thickened bases, placed on the dorsal
surface of the bead, with their bases contiguous.

The branchicie are slender, ligulate, and exist on all the segments
except the first. On the first segment the "feet" are represented ou
each side by two small rounded lobes, bearing very small setai, and
placed just below the bases of the anteniue; ou the succeeding twenty
segments the lower ramus consists of a larger, somewhat semicircular
broad cluster of slender, acute setae, and separate from
the upper ramus, wliicli consists of a thin foliaceous process joined to
the branchial cirrus, but with a free terminal portion, and bearing a
lobe, bearing a

broad, comb-like cluster of long acute

sette,

nearly as long as the brau-

and much longer than those of the ventral ramus. On the
twenty-first setigerous segment a small papilliform ventral cirrus appears on the lower ramus, and fartiier back it becomes niore prominent
and separate from the setigerous lobe. In the middle and posterior
region the free portion of the cirriform lobe of the upper ramus is longer.
chiie,

Color reddish or brownish green anteriorly, light green on the sides;
Length up to GO'""'; breadth, 2"""'; length of

branchia3 bright red.
antenn;Te, 12""".

Great

Egg Harbor, Kew

Jersey, on the outer beach, burrowing in

sand, at low-water mark.

ScoLECOLEPis viRiDis

Body

Verrill, sp. nov.

(p. 345.)

and lower surfaces
throughout most of the length,
abruptly narrowed at each end, aud somewhat tapering and more
rounded posteriorly. Head with the central plate longer than broad.
long, slender, depressed; both the upper

flattened, of nearly uniform breadth

;

Loul]
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forming- an acute- angle beliiud, anteriorly suddenly exi)anding into a
lobe, broadly rounded in front, with a sligiit
the middle, the lateral angles prominent and slightly
auriculate or recurved.
I'^yes four, distant, the two pairs nearly parallel.
Proboscis small, smooth, rounded. Antenuie slender, twice as long as

wide transverse frontal
emarginatiou

in

the breadth of the body. Tlio branchiie are slender and ligulate aubut farther back they
teriorly, and meet over the middle of the back
gradually decrease in length, and disai)pear at about the anterior third.
;

The upper ramus

of the feet consists of a broad, thin, foliaceous upper
ramus, rounded outwardly, connected, for most of its length, with the
and a broad cluster of setae,
branchia, the upper end a little prominent
consisting' of a small upper fascicle of slentler acicuhe, scarcely as long
as the branchia, and a comb-like group of shorter and somewhat stouter
bent and acute seta3. The lower ramus consists of a small, thin, rounded
process, bearing a transverse row of acute bent seta;, and a ventral tuft
;

of longer and more slender ones. Posteriorly the slender set.e in the
and several stouter,
dorsal and ventral tufts are considerably longer
recurved, two-hooked, uncinate setic appear in the transverse rows of
;

Anal segment short,
setae, both in the upper and lower rami.
truncate or suburceolate, somewhat bilobed the margin of the orifice
crenulated with small rounded lobes, and with four small conical papillae
acute

;

on t he upper side.

Color olive-green or bright green, darker posteriorly
row of black specks.

branchia? bright red; antennte light green, Avith a

Length up to 100""" breadth, 3""".
Great Egg Harbor; i^ew Haven; Watch
:

Hill;

Wood's Hole; burrow-

ing in sand, at low-water.

ScoLECOLEPis TENUIS Vcrrill, sp. nov. (p. o-fo.)
Body very long and slender, depressed, especially anteriorly, gradually
tapering posteriorly. Head short and broad, slightly three-lobed in
front, the central lobe broadly rounded, the lateral ones also rounded,

somewhat smaller. Antenuie long and slender. The brauchitii are small,
and exist only on the anterior segments. The seta* of the dorbut those of the first three segments
sal fascicle are long and slender

ligulate,

;

are longer than the others, forming large fan-shaped fascicles directed
upward and forward; those of the first segment longest, about twice as

long as the breadth of the head. Farther back the setie of the upper
ramus become shorter, the upper ones slender, capillary, the lower ones
Those of the
stouter, somewhat bent, mostly acute, some uncinate.

lower ramus are shorter, setiform, forming large fascicles anteriorly.
Farther back the upper ones are partly stouter, somewhat bent, and
acute, and partly uncinate, while a small ventral fascicle of slender ones
Posteriorly the setigerous lobes of the feet become very
still remains.
branchiie red, tinged with green antenuie
small. Color light green
;

;

whitish, with a red central line.

Length, 80""" breadth, 1.25""".
Great Egg Harbor, New Jersey; burrowing in sand, at low-water.
;
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ScOLECOLEPis CIRRATA Malmgrcn.
Aunulata polychfeta,

p. 91, PI. 9, figs.

vol. vi, p. 207 (teste

This

The

is

[602]

(p. 501.)

54 A-54 D.

Nerine cirrata Sars, Nyt. Mag.,

Malmgreu).

a larger and stouter species than either of the preceding.
head is broadlj' rounded, with prominent, rounded,

frout of the

lateral angles; the foliaceous lateral

appendages are larger and much

wider.
Off Block Island, in 29 fathoms, and in the deepest parts of V^ineyard Sound, near the mouth; off Saint George's Bank, in 110 and 150
fathoms. Northern coasts of Europe; Spitzbergen; Greenland. In 20-

(Malmgren).

250 fathoms.

Spio setosa
JS'^erinc

Verrill, sp. nov.

eoniocephala

f

viii, p. 333, PI. x, figs.

Plate

A. Agassiz, Annals

XIV,

Lyceum

fig. 77.

(p. 344.)

of Nat. Hist, of

New

York, vol.

39-45, 1866, (non Johnstou.)

Body long, moderately slender, flattened dorsally, convex below,
obtuse anteriorly, slightly tapered toward the posterior end. Head with
a i)rominent median lobe, which is sub-truncate and a little turned up
at the front end, with the corners a little prominent and rounded lateral
lobes shorter than the median; on the x>osterior part of the vertex
;

is a small median, conical prominence.
Eyes four, on the vertex,
the posterior pair nearest together; antennce long. Brauchise moder-

there

ately long, slender, ligulate, largest on the anterior segments.
first

On

the

three or four segments the upper ramus ot the feet has a slender

The setse of -the upper
and form abroad fascicle, in which the upper
ones are much longer and more slender, divergent; the lower stouter
and more or less bent; they are longest on the first four or five
segments, the upper ones considerably exceeding the brauchite. The
lower ramus is small and but slightly elevated; on the anterior
dorsal cirrus, which disappears farther back.

ramus are

segments

long, acute,

it

bears a small fascicle of short, acute, bent seta,

much

shorter than those of the upper ramus, and closely crowded together
in

two or more rows, with a small ventral

tuft of longer

and more

slender setoe; farther back the acute bent sette begin to be replaced

by uncinate

set;e, which, at about the tenth segment, form a complete
transverse row, parallel with a row of slightly longer, pointed setae,
while the small ventral tuft of longer acute seta? still remains, and all
the setse in the broad fascicle of the upper ramus are acute and much

In the middle region of the body, the uncini of the lower
close row, containing fifteen to twenty; they are strongly
recurved near the end and margined.
Length up to 80'"'»; diameter about 2.5™™.
Kew Haven AVood's Hole and Xaushon Island in sand, at low-

longer.

ramus form a

;

;

;

water.

This species appears to be the same as the one studied
it differs slightly from his figures, one of which

though

b^' Mi".

I

Agassiz,

have copied.

INVERTEBRATE ANIMALS OF VINEYARD SOUND, ETC.

[603]

Spio robusta

Body

Verrill, sp. iiov.

{\).
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'M~).)

stout, broadest anteriorly, taperino^ posteriorly, but little de-

pressed except anteriorly, very convex beneatli, llattened above. Head
broad^ somewhat angular; the median lobe truncated and slightly emarginate in front; lateral lobes a little shorter, wide, obtuse in front,
slightly angnlated laterally

a small median, conical elevation on the
Antenn;e long, rather stout. Bran(;hiai
long, narrow, tapering. Ui)per ramus of the feet with a small, obtuse
setigerous lobe, bearing a small fascicle of short seta?, considerably
shorter than the branchia*, even on the anteiior segments, and a foli;

posterior part of the head.

aceous process arising behind the setigerous lobe, broadly rounded ou
thin outer edge
the upper end free and obtusely pointed farther
back the seta? are shorter and the foliaceous process smaller and less
prominent. The lower ramus on the anterior segments has a small,
its

;

;

and a small, dense fascicle of
crowded in several transverse rows on the eighth and subsequent segments the foliaceous processes become larger and wider, and
the sette more numerous, crowded, and parth' uncinate still farther
back the setse are nearly all uncinate, except a very small ventral tuft
of slender ones, and form long, double, transverse rows, projecting but
little beyond the surface.
Color greenish.
Length, oO""'", or more; breadth, 3""" to 3.5""",
Wood's Hole and Naushon Island; in sand, at low-water mark.
l)rominent, semicircular foliaceous process

short

seta3,

;

;

PoLYDORA CILIATUM

Claparede(?).

Plate

fig. 78.

(p. 345.)

Ou

New
Naushon Island and Massachusetts Bay
of

XIV,

the Youug Stages of a Few Anneliils, in Annals Lyceum Nat. Hist,
York, vol. viii, pp. 323-3:W, figs. 26-38, 1866 (embryology).

A. Agassiz.

;

in

muddy sand,

at about half-

tide (A. Agassiz).

The

adults of this species were not found by us.

The young were

frequently taken in the towitig-nets.

A young Folydora, belonging jDcrhaps to a different species, was
dredged off i^ew Haven, in 4 to 6 fathoms, shelly bottom. It was about
jomm loug. The color was pale yellow, with small black spots along
the sides between the fascicles of sette a red dorsal vessel auteuuie
;

;

white.

Ophelia simplex

Leidy.

(p. 319.)

Marine Invert. Fauna of Rhode Lshuid and

Body

short,

New

Jersey, p. 16, 1855.

smooth, iridescent, well rouiuled above,

flat

usually found coiled up, so that the extremities meet, or nearly

below;
so,

and

resembling in general form the larvte of certain beetles and flies. Head
very acute conical the bu(!cal segment suddenly enlarges mouth beneath, with thick evertile lips, the lower one generally protruded as a
;

large rounded lobe.

;

Posterior end terminated by about ten unequal,
tile two ventral ones

round, blnnt, fleshy, simple pai)ilhe, of which

;
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are considerably lougest.

The

setiB

[604]

commence opposite the mouth and

extend to the posterior end they form two fon-shaped fascicles on eacli
side of each segment, closely approximate at their origin, but strongly
divergent, the upper ones directed upward, the lower ones downward ;
the setse are very long and slender on the middle segments, those of the
upper fascicles longest, and exceeding half the diameter of the body
anteriorly they are considerably shorter they are somewhat expanded
toward tlie base, but have long and very slender tips. Dorsal cirri
rather long and stout, transparent and wrinkled, blunt at tip, thickened
at base; in length nearly equaling a third of the diameter of the body.
Color yellowish wliite, tinged with brownish on the sides.
;

;

Length, 8'""^ to lO'"'" diameter, LS"""^.
Savin Eock, at half-tide. Point Judith, Rhode Island, below lowwater mark (Leidy).
The specimen above described was found under stones at Savin
Eock, near New Haven, May 5. Its body was completely filled, from
one end to the other,, with comparatively large yellowish white eggs,
which show through the transparent integument of the dorsal side very
;

distinctly.

Travisia carnea

Yerill, sp. uov.

(p. 508.)

Body with

twenty-four setigerous segments, oblong or fusiform, very
changeable, round, usually tapering abruptly to each end. Head small,
conical, acute; posterior end terminated by a small, bluntly rounded,

Branchiae short,
seise, small and slender.
commencing on the third setigerous segment and ceasing at

or slightly clavate papilla;
slender,

the twentieth

body.

;

longest about one-fourth as long as the diameter of the
Color light red or

Segments of middle region tri-annulated.

deep flesh-color brauchise bright red.
Length, in extension, about 25'"'"; 3'""" to
;

contract

Off

to 12^""»

4""" in diameter.

It

can

fig.

79.

or less in length.

Gay Head, Martha's Vineyard,

Ammotrypane fimbriata

Verrill,

in 19 fathoms, soft
sp.

nov.

mud.

Plate

XV,

(p. 508.)

Body elongated, slender, smooth, thickest in advance of the middle,
tapering gradually to both ends, convex, and well rounded above
lower surface with a median sulcus and rounded margins, separated
;

from the upper surface by a deep groove.

Head very

acute.

Eyes

Proboscis small, sub-globular, smooth. Brauchioe
long and slender. Caudal appendage spoon-shaped, deeply concave,
transversely striated
the outer margin fringed with a row of small,
slender papillte; a pair of slender cirriform processes, about half its
two, small, black.

;

length, arises at its ventral base,

generally concealed in its cavity.

and

slender,

back.

Color,

and a longer single median one
Setaj of the anterior

is

segments long

more than half the diameter of the bod^^, shorter farther
when living, purplish flesh-color, shining and iridescent
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ou the dorsal surface; a row of elongated dark
tween the fas(.'icles of st'ia'; the seta' dark gray.
Length, 75"""; diameter, 3""".

sjxjts

on

311

cacli side be-

Off IJnzzard's I>ay, in 25 fathoms, mud; Bay of Fnndy, 10 to \)0
iiuid
near Saint (leorge's Bank, 110 ami 150 fatlioias, imid.

f'{iJ:lioiiis,

;

SCALiiJRECiMA IJREVICAUDA Verrill,

sp. nov.

(p. 410.)

Body rather short, with a narrow, tapering anterior portion a swollen
middle region and a narrow, tapering caudal portion lower surface
with a ver3' inirrow, smooth median area, divided transversely into a
series of small rounded prominences by slight depressions.
Head small,
transverse, truncate or slightly concave in front, the angles produced
and prominent. On the anterior region four segments bear short, tufted
branchia', close to the base of the u[)per fascicles of seta^, which are
rather long and slender; each of these segments also has a dorsal
transverse row of rather large ami c<mspicuous blackish granules on its
posterior margin, and also a black spot on the sides below tlie branchiie.
The surfiice of all the anterior segments is regularly and rather finely
granulous, the granules in transverse rows. The middle region, composed of about ten segments, is thicker, and sometimes much swollen,
;

;

;

and the feet are represented only by small fascicles of slender setfe.
The caudal region is less than one-half the entire length in preserved
specimens, and is rather slender and tapering, coniposed of about sixteen
segments; the rami of the feet consist of a prominent, obtuse papilla,
both above and below, with a blackish spot at the end, and bearing a
fascicle of slender setse, in length rather exceeding half the diameter of
Color, when living, dark brownish red, tinged
this part of the body.
with yellow at both ends.
Length, 32'""' diameter, 2.5"'"'.
Off New Haven, 4 to G fathoms, shelly bottom.
;

Trophonia affinis
Siphonosfomum

Body

Verrill.

PI.

XIV,

affinc Leiily, op. cit., p.

fig. 75.

(p. 507.)

IG (143), 185.5.

rather slender and elongated for the genus

;

skin irregularly

rugose, granulous, anteriorly covered with small papillae.

The eight

two tentacles stouter
than the branchiie, sulcate beneath. On the four anterior segments the
upper and lower fascicles of seta', are much elongated and directed forward. On the fifth and following segments those in the upper fascicles
branchi;Te are cylindrical, thick, blunt, unequal;

are cai)illary, divergent, six to ten in each fascicle in the lower fascicles
there are about three stout, slightly curved, acute, deep yellow setfe.
On the third and fourth segments the setai of the upper fascicles are
longer and larger than those in the' lower ones posteriorly the lower
;

;

become longer,
becoming hook-like.
setai

Length,

GO'"'"

;

stouter,

diameter,

and more curved at the

3,5'""'.

tip,

the lowest one

1
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Off Block Island, 29 fathoms; off Buzzard's Bay, 25 fathoms, mud.

Great

Egg Harbor

Brada setosa

(Leidy).

Verrill, sp.

no v.

(p. 508.)

Body short, oblong, sab cylindrical, flattened below, tapering a little
toward both ends, which are obtuse; composed of seventeen setigerous
Skin covered with small, prominent, acute papillae. Upper
long, slender, light colored; lower fascicles larger, composed of stouter, long, dark colored setae, surrounded at base b^^ small
cirriform appendages. Ventral cirrus small.
Length of preserved specimen, 10™'"; diameter, 2.5™™.
Off Gay Head, 8 to 10 fathoms, among muscles, &c.
segments.

fascicles of

setiie

Sternaspis fossor Stimpsou, Plate XIV,
Marine Invertebrata of Graud Mauan,

Off

Gay Head,

mud

;

(p. 507.)

mud; common in the Bay of Fundy
mud; near Saint George's Bank, 110 fathoms,

19 fathoms, soft

in 10 to 90 fathoms,

sandy

fig. 71.

p. 29, G.^. 19, 1853.

Oasco Bay, 20 fathoms.

CiRRATULUS GRANDis Vcrrill, sp. uov. Plate XV, figs. 80, 81.
Body large and stout, anteriorly subcylindrical, somewhat
and tapering slightly

Head

posteriorly,

and rather abruptly tapered

(p. 319).

flattened

anteriorly.

small, acute, with obscure brownish spots above, but apparently

without

distinct" ocelli.

Posterior end obtuse, the orifice surrounded

by

Posterior to the mouth there
are about seven rather indistinct annuli (perhaps four biaunulated
a thickened, slightly crenulated border.

segments) destitute of appendages the two next segments bear two
on each side, and two crowded dorsal clusters of
long slender branchial cirri these clusters nearly meet on the dorsal
line, leaving only a narrow naked space, and contain a large number of
cirri, usually of various lengths, closely crowded together.
Farther
back the " feet" consist of small and slightly prominent upper and lower
rami, connected by a slightly raised, transverse ridge each ramus bears
a small fascicle of short, slender, acute setne, in a transverse row and
a few stouter curved spinules, which project but little from the surface
posteriorly the spinules are more nuuierous and the slender setfe fewer
and a little longer, but they are scarcely equal to one-tenth of the diameter of the body. Along nearly the whole length of the body long
slender branchial cirri arise from above most of the u])per rami, but
many of these are generally broken off in preserved specimens. In
alcohol the lower surface of the body is generally flat or concave; the
" feet" occupy an elevated lateral ridge, often separated from both the
;

fascicles of small setre

;

;

;

;

ventral and dorsal surface by a deep groove

and the dorsal surface is
The annulations are short, very numerous, and
when living, dull yellow, yellowish green, yellowish
;

moderately convex.
distinct.

Color,

orange, greenish orange to orange-brown, darkest anteriorly, and often
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iridescent beueatii

sides

;

braneliial cirri usually

Length up

daik brown si)e('ks; anterior
with a red ccntial liiu'; lateral ones
with a central line of bright red, due

witli

bri.s;iitoraii,ii'e,

darker yellow or orange,
to the blood-vessels

often

313

iiviierally

showing through.

to 150"""; diameter, 5""" to 7'"'"; length of branchial cirri,

CO""" to 100""".

New Haven
gravel

;

Vineyard Sound; low- water

to

to C fathoms, in

sand and

common.

CiKKATULrs TENUIS Yerrill, sp. nov. (p. 41G.)
Body slender, elongated, strongly annulated. Head conical, depressed, acute. The first four rings behind the mouth are longer than
the rest, and destitute of ai)pendages. The branchiae and seta? commence at the tifth segment; the branchiie form a cluster on each side,
and are long and filiform farther back and on the middle region there
;

is

usually a pair of branchial cirri on each segment, but posteriorly they

become distant and irregular. Setaj long and slender in each ramus, the
upper ones exceeding in length the diameter of the body on the anterior
and middle regions, but becoming much shorter posteriorly. In alcohol
the integument is iridescent. No eyes were detected.
Length, 40""" diameter, 1.25'"™.
Vineyard Sound, 6" to 12 fathoms, among compound ascidians
fathoms off Martha's Vineyard.
;

CiRRHiNEREis FRAGILIS Quatrefages.
Histoire naturelle dea Anueles, vol.
p. 147 (15),

Plate

i,

;

23

(p. 397.)

Cirrhatidus fragiJis Leidy, op.

p. 464.

cit.,

11, figs. 39-43, 1855.

Point Judith, lihode Island, under stones at low water (Leidy).
Specimens, apparently of this species, were dredged in Vineyard Sound.

Naraganseta coralii

Leidy.

(p. 494.)

Marino luvertebrate Fauna of Rhode Island and
11, figs. 46-43,

New Haven
Our

;

1855; Quatrefages, op.

Watch

Hill

;

cit.,

vol.

Point Judith

;

largest specimen had ten pairs of cirri

i,

New

in Astrangla Dana;.
;

the

inate from one segment, the lowest being stouter

than the

Jersey, p. 12 (144), PI.

p. 468.

first

and

three pairs origlighter colored

rest.

DoDECACEREA,

spccics undetermined,

A species, belonging apparently to
Haven Harbor,

(p. 422.)

this genus,

was dredged ol3f New
young for

in shallow water, but the specimens are too

accurate determination.

Clymenella

Verrill, gen. nov.

Body

elongated, composed of about twenty-two segments exclusive of
the cephalic and anal segments. All the segments, except the buccal

and three anteaual, setigerous; they bear fascicles of slender

setne

above
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hooks below. The anterior margin of the fourth setigerProboscis
is prolonged into a thin membranous collar.
swollen, longitudinally ribbed. Head with a prominent convex median
platCj and with a raised border on each side and behind, the lateral and
posterior lobes separated by notches. Anal segment funnel-shaped, the
edge surrounded by papilhTe.

and

series of

ons segment

Clymenella. torquata
Clymene

Great
of

Plate

Verrill.

torquatiis Leidy, op.

cit., p.

XEV,

figs.

71-73.

(p. 343).

14 (146), 1855.

Harbor, ISTew Jersey; New Haven; Vineyard Sound;
Saint George's Bank, &c. Low-water to 60 fathoms.

Bay

Egg

Fundy

;

NicOMACHE DiSPAR Verrill, sp. nov. (p. 512.)
Body elongated, with eighteen setigerous segments.
sub-conical, with a small central plate,

Head elongated,

and a depressed point

in front,

and with low, narrow, lateral and posterior marginal lobes, separated by
slight notches on the anterior j)art of each lateral border there is a
cluster of small, reddish brown, ocelli-like specks. Buccal lobe coalescent with the ce|)halic above. Proboscis swollen and plicate. The first
two setigerous segments have small fascicles of slender, short setie above,
and a single uncinate seta or hook below on each side. The third segment has much longer set?e in the upper fascicles and two hooks in the
lower ones. The fourth has still longer, slender set.ne in the upper fasciIn the following
cles, and about eight hooks in eacliof tlie lower ones.
segments the hooks become much more numerous. There is one short,
biannulated, anteanal segment, destitute of seta3. Anal segment suburceolate, as long as broad, cylindrical toward its border, which is furnished on the ventral side with one long, slender cirrus, often as long
as the diameter of the anal segment, and two short lateral ones the
;

;

rest of the border has a few, mostly very small, distant, unequal, obtuse
papillae or denticulations.

The anal

orifice is situated at

the summit of

a small cone, which rises from the bottom of the funnel. The last setigerous segment is longer than the anteanal, and a little longer than any
of the ten that i)recedeit, which are all short and subequal, broader than
long, those toward the posterior end deeply incised at the intervals between them. The three anterior setigerous segments are shorter than
broad the fourth is twice as long the fifth is three times as long the
;

;

;

times as long. The color, when living, was light red, transbicent, with conspicuous bright red blood-vessels, and with a bright red
band at about the anterior third. The largest specimen obtained was
5Qmm iong<ind 2.5™"^ in diameter after preservation in alcohol. In this
sixth

is five

specimen the anal segment is long, funnel-shaped, flaring but little toward
the margin, and with four or five slight transverse annulations. The
buccal segment has two transverse reddivsh lines on each side.
Off Buzzard's Bay in 25 fathoms fifteen miles east of Block Island
;

in 29 fathoms,

very

firm.

sandy mud.

It forms

rough tubes of sand, which are not
n

{G09]

INVERTEBRATE ANIMALS OF VINEYARD SOUND, ETC.

Maldane elongata
Body

largo

Verrill, sp. uov.

and much elongated,

315

(p. 343.)

cyliudrical, obliquely truncated at

with nineteen setigerous segments, those of tlie middle region
elongated; head depressed, with its dorsal surface very oblique; median
lobe low, convex, obtusely rounded iii front ; lateral marginal lobes, or
folds, low, rounded, thickened, separated by a shallow emargination
from the posterior transverse fold, which is also thiclcened, little elevated,

•both ends

;

into two parts by a slight sulcus from the notch between
the lateral and posterior lobes of the head, a lateral oblique sulcus
curves downward and backward, and joins the first of the two transverse sulci, which are strongly marked on the ventral side of the buccal
segment. Anterior setigerous segments strongly biannulated; the first
two are short, the length about equal to the diameter the next two
are considerably longer and those farther back become very much
elongated; the last setigerous segment is short. The segments are
considerably swollen where the sette arise, especially in the middle

and divided

;

;

;

The upper seta3 are long and slender, mostly about half the
diameter of the body, and form rather large fascicles on most of the
segments. The last segment is obliquely truncated, its posterior border
surrounding the base of the large anal process, which is obliquely placed,
foliaceous, obovate, with the posterior edge broadly rounded, the upper
surface concave, and the margin entire. Color dark umber-brown, or
reddish brown, iridescent the swollen parts of the rings are lighter
yellowish brown, or grayish brown, the dark red blood-vessels ofteu
showing through ; near the bases of the setfe there are usually small
dark colored specks head and buccal lobe thickly specked with dark
region.

;

;

brown or blackish.
Length of largest specimens,
^quently about half this

Savin Rock, near

300'"™; diameter, 4""" to 5""";

more

fre-

size.

Xew Haven

;

in

sandy

mud

at low- water mark, form-

ing thick tubes composed of fine mud.

Ehodine attenuata Yerrill, sp. no v. (p. 508.)
Body slender, elongated, with the segments strongly marked, and
Head elongated, depressed,
first setigerous segment very long.
median

ob-

broad and but little
elevated, except near the front of the head, where it becomes suddenly
narrowed, more convex, with well marked foveai on each side lateral
lobes rudimentary, scarcely apparent ; on the posterior part of the head
there is a prominent transverse elevation. Buccal lobe confluent with
the cephalic. First setigerous segment swollen anteriorly and about
as broad as the head at its anterior end where the setie arise, but narrowed and gradually attenuated backward, its total length being about
eight times its diameter second and third setigerous segments about
equal, nearly twice as long as broad, swollen in the middle, the front
margin of each prolonged into a sheath-like collar the three next
22 V
tusely

rounded

in front;

lobe, or ridge,

;

;

.

the

;
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segments are short and rounded, about as long as broad, mucli narrowed
at each end, and swollen in the middle next two about twice as long asbroad succeeding segments more elongated. Anal segment wanting:
in the specimens examined.
Length about 50™™ diameter about 1™™.
Off Gay Head, 6 to 8 fathoms; fifteen miles east of Block Island, in
29 fathoms, sandy mud.
The Clyinene urceolata Leidy, from Great Egg Harbor, will probably
be found on the New England coast, but we have not met with it. It
is peculiar in iiaviug an urceolate anal segment, with a smooth margin.
;

;

;

Ammochares,

species undetermined,

(p. 508.)

A species which constructs slender, flexible tubes, covered with grains
and curiously attached by one end in an imbricated
manner, was dredged fifteen miles east of Block* Island, in 29 fathoms
sandy mud, and in 23 fathoms off Martha's Vineyard. The worm is
very slender, flesh-color, with a red dorsal vessel, and two small, red^
of sand, regularly

ocelli-like spots.

NOTOMASTUS LURIDUS
Body long and
when

Verrill, sp. nov.

(p. 342.)

rather large, composed of numerous segments, nearly

living, and tapering but little, except close to the
In preserved specimens the anterior region, including about ten
segments, is often a little swollen and slightly larger than the rest of
the body; at other times it is even more slender than the posterior
Head small, acute. Proboscis short and broad, swollen; in
region.
full expansion nearly twice the diameter of the body, nearly smooth,
dark blood-red. The segments of the anterior region are longer than
broad, in extension nearly twice as long, biannulated, and each of the
annuli is again annulated with several transverse, more or less irregular sulci or furrows ten of these segments bear fascicles of slender
sette both above and below, the fascicles on the first two setigerous
segments being very small, and containing few setie. The segments
following the tenth setigerous one have a small transverse row of
slender uncinate seta? above, and a longer lateral transverse row of
the same kind of setre on each side; the "feet," or setigerous lobes,
are but little prominent, the upper ones being dorsal and much smaller
than the lateral ones. The surface of the body is transversely wrinkled,
and covered with minute, irregular reticulations, giving it a slightly
granulous appearance. Color, when living, dark purplish brown, with
a bluish iridescence anteriorly, and a darker median dorsal line posteriorly; minute, white, raised spots, or slight papillae, are scattered
over the surface.
Length, 150"'™ or more; diameter, 2™™.
Savin Eock, near New Haven; in muddy sand, at low-water mark.

cylindrical

ends.

;

;;

[611]
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NOTOMASTUS FiLiFORiMis Verrill, sp. UOV. (p. 342.)
Body very long and slender, filiform, composed of very numerous
sliort segments.
Head very changeable in form, usually long, conical,
and very acutely pointed. Proboscis smooth, obovate, or trumpetshaped, when extended, and bright red. In the anterior region there
are eleven setigerous segments, which bear small fascicles of slender
setie in both rami, those in the first five longer and acutely pointed
these segments are short, biannulate; the lower fascicles of selai are
largest and fan-shaped. In the middle region the segments are about
as long as broad.
whitish,

Color, pale red to bright red, often mottled with

and more or

less yellowish posteriorly.

Length, 100'""'; diameter, 1""".
Great Egg Harbor, low-water to one fathom, in sandy mud;
Haven; Watch Hill; Vineyard Sound.

]!few

«

Sabellaria VULGARIS

Verrill, sp. nov.

Plate XVII,

figs.

88,

88a.

(p. 321.)

Body

rather stout, thickest anteriorly, tapering backward to the base

of the long, slender caudal appendage. Two slender, red, oral tentacles
arise near the mouth, between the bases of the operculigerous lobes,

and,

when extended, reach beyond the bases

of the opercula.

A

single

between the operculigerous lobes.
A deep emargination exists on the ventral side, back of the mouth; on
each side of this the front margin of the segment is prolonged into a

median lanceolate

ixrocess also arises

tridentate lobe, the teeth or lobes being unequal, the inner ones largest,

the middle ones more slender and acute, the outer one smallest and
shortest;

beyond these, toward the

sides, there is

another small acute

process; two conical processes also project forward from the lateral

margins, and also a' fascicle of setne. The ciliated prehensile cirri, or
tentacles, are long and slender when extended, and reach considerably
beyond the opercula. The setai composing the opercula are golden yelrow of small conical papillre
low; the outer circle white at base.
surrounds the bases of the opercula. Branchiae long, lanceolate, acute,
longer than the diameter of the body. Color of body yellowish fleshcolor, or pale reddish, often with two rows of brown spots along the
ventral surface; operculigerous lobes whitish or grayish, specked with
blackish; branchiiTe reddish or yellowish, with a red central line, often
with a greenish tinge, or red centered with green tentacles pale fleshcolor, sometimes purplish opercula blackish or grayish on the anterior
surface, golden yellow on the sides, white at base ; caudal process pale
red or flesh-color.
Length about 25'"'", exclusive of caudal process: 2'""^ to 2.5"^'" in diam-

A

;

;

eter.

Great Egg Harbor, Xew Jersey, to New Haven and Vineyard Sound
low-water to ten fathoms very common. Eggs are laid in May and
June.
;
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CiSTENiDES GouLDii

Plate XVII,

Verrill, sp. no^^.

figs.

[61-2]

87, 87a.

(p.

323).
rectinaria Behjica Gould, Invertebrata of Massachusetts, Isted., p.

7,

p. 14 (146),

Plate 1,

European writers). Fectinaria auricoma Leidy,
1855 (not of European writers).

1 (tube), 1841 (not of

op.

fig.

cit.j

Body rather stout, little curved. Head with the dorsal surface
obliquely truncated, its posterior inargiual fold with a smooth border.
Antennse long, tapering, acute; frontal membrane or veil semicircular,
edge divided into rather long, slender, acute papillce, about twentyCephalic sette in two broad groups, each containing
about fifteen light golden setae, which are somewhat curved upward,
with long, slender, very acute tips, those in the middle of each group much
its

eight in number.

the longest.

Tentacles stout, obtuse, flattened, and folded up so as to

form a groove beneath. Color light red or
tled with dark red and blue.

flesh-color,

Length up to 40'"'" diameter, 7'""\
Great Egg Harbor to New Havea and Cape Cod

handsomely mot-

5

;

low-water to 10

fathoms.
This species can easily be distinguished from C. granulatus, which is
common in the Bay of Fundy, by the cephalic setae or spines, which are

much

fewer,

stouter, obtuse,

and darker colored

Ampharete GRACILIS Malmgren.

Plate

in the latter.

XVI,

fig. 83.

(p. 508).

Nordiska Hafs-Annulater, Ofvers. af kongl. vet. Akad. Forh., 1865,

p. 365,

Plate

26, tigs. 75-75i>.

Body flesh-colored, greenish posteriorly, with a conspicuous red median
vessel

;

branchiiB light sea-green.

Length, 25'"™ to 35""" ; diameter,
6""""

2.5'"'"

to 3"""

;

length of branchiae,

to 9""".

OflfGay Head, 10 fathoms;

Martha's Vineyard, 23 fathoms; east
of Fundy, 10 to 90 fathoms ; north,
ern coasts of Europe, Bahusia, at Koster Island, in 130 fathoms. Our
specimens differ slightly from the description and figures of Dr. Malmgren, especially in usually having but twelve uncigerous segments in
the posterior region, instead of thirteen, found by him in the European
specimens. This may be due to difference of age or sex. There are,
however, thirteen in one of our specimens.
of Block Island in 29 fathoms

Ampharete setosa

off

;

Bay

Verrill, sp. nov.

(p. 416.)

Body

rather thick anteriorly, tapering rapidly backward. Cephalic
lobe acute, with a much Shorter, small, lateral lobe on each side. Branin preserved specimens
about equal to the breadth of the body. Palmulae, or cephalic fascicles
of setae, short and broad, rounded, fan-shaped, the setae being nearly
equal, the ventral ones a little longer than the lateral. Fourteen segments bear small fascicles of long setae, supported by prominent lobes
at the base. The posterior region consists of about ten uncigerous segchiae eight, transversely wrinkled, rather short

;

;
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Aual segnionts small, with two long slender cirri. Color of
body translucent, light yellowish green the anterior part of the body
tinged with bright blood-red, due to the circulating fluid, showing
nieiits.

;

through the integument branchine greenish, with a central series of
white spots set;\3 of the palmuhB, deep yellow.
Length about 20""" diameter, 2.5™™ to 3""".
Oft" New Haven, low-water mark to G fathoms, shelly.
It makes rough
tubes about an inch long, covered with coarse sand and mud.
;

;

;

Amage pusilla

Verrill, sp. nov.

Head

obtusely rounded in front

the middle
than the lateral. Eight slender
brauchifB, about twice as long as the diameter of the body, arranged in
a crowded group two farther back than the rest and with no apparent
naked median space. Twelve of the setigerous segments bear long

Bod^^ rather slender.

lobe

small,

and but
;

;

No palmulse," or cephalic
Two small, slender aual cirri.

fascicles of slender setae.

numerous and

;

larger

little

slender.

''

Tentacles

setae.

Length, 12"""; diameter, 1.5"'™.
Off New Haven, 5 to G fathoms; shelly bottom.

Melinna cristata Malmgren.
Nordiska Hafs-Annulater,
cristata Sais,

Fauua

loc.

(p. 132.)
cit.,

p.

371,

Plate 20,

littoralis Norvegia?, vol.

ii,

figs.

pp. 19, 24, PI.

50-50n.

SahelUdes

2, figs. 1-7,

1856.

Mouth of Vineyard Sound, on muddy bottoms, in the deepest water
Bay of Fundy, on muddy bottoms, in 10 to 90 fathoms near Saint
;

George's Bank, in 110 and 150 fathoms, mud. Off the Scandinavian
coast in 40 to 200 fathoms; Greenland Spitzbergen.
;

The tube

is soft, flexible,

Teeebellides Stroemi

slender,

Sars.

and covered with

flue

mud.

(p. 507.)

Beskriv. og lakttag., p.'48, Plate 13, figs. 31, a~d (teste Malmgreu)
Nordiska Hafs-Anaulater, loc. cit., p. 396, Plate 4S-48d, 1865.

;

Malmgren,

fathoms, sandy mud
Bay of Fundy,
near Saint George's Bank, So to 150 fathoms.
Greenland, 10 to 250 fathoms Iceland
Spitzbergen northern coasts
Adriatic Sea.
of Europe

East of Block Island,

10 to 90 fathoms,

muddy

in 29

;

;

;

;

;

;

Amphitrite ornata

Verrill.

Terehella ornata Leidy,

Jersey, loc.

cit., p.

PI.

XVI,

fig. 82.

(p. 320).

Marine Invertebrate Fauna of Rhode Island and

14 (146), Plate 11,

figs. 44,

45

New

(set;t), 1855.

Great Egg Harbor, New Jersey, to New Haven and Vineyard Sound
in sand and gravel at low-water mark.

common

NicoLEA SIMPLEX Verrill, sp. nov. (p. 321.)
Body elongated, swollen anteriorly, especially above, attenuated
posteriorly. Head with a rather large, well rounded, or nearly circular frontal

membrane, which has a smooth margin

;

mouth with a small
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Tentacles very numerous, crowded, long, and slender.
those of the anterior pair somewhat the

posterior fold.

BranchiiB four, rather small

;

those of both pairs are repeatedly dichotomously divided from
close to the base. The divisions are short and not very numerous, and
diverge at a wide angle. Fifteen segments bear small fascicles of slender
larger

;

commencing at the next behind the last branchiferous segment.
third and fourth setigerous segments of the male bear small, slender
Ventral shields about thirteen ; the first six transversely
lateral cirri.
setse,

The

oblong, and nearly equal in width ; the last seven narrowing rapidly
to the last, which is acutely triangular. Color, when living, light red,
or flesh-color.

Length,

35'"'>'

New Haven

diameter,

;

;_>"'"

to 4™"'.

Vineyard Sound, from low- water to 6 fathoms; off
Watch Hill, 4 to 6 fathoms, in tubes composed of bits of shells and grains
of sand, attached to Laminarkv.
SciONOPSis

to

Verrill, gen. nov.

Body composed

of numerous segments, of which 17, following the
and the following ones have only

third, bear fascicles of slender setai,

second and third segments bear branchiae,
margins prolonged into membranous, collar -like
expansions; that of the second forming broad, lateral lobes behind the
tentacles that of the third forming behind the branchi;i3 a dorsal collar or sheath, beneath which they can be retracted. Branchijie typically
four.
Those of the first pair usually larger, but generally one or more
are absent, and frequently the anterior ones are smallest, or those of the
same pair may be unequal, owing probably to the facility with which
they may break oft' and be reproduced they are palmately branched
and supported on elongated pedicels. Tentacles numerous and crowded.
This genus is allied more closely to Fista than to any other yet described, but differs in the structure of the branchiie and character of
the collar formed by the third segment.
small uncigerous lobes

and have

;

their anterior

;

;

SciONOPSis PALMATA

Body elongated

;

Verrill,

nov.

s[).

rather slender

;

(p. 321.)

thickened but not distinctly swollen

The setigerous feet
commence at the fourth segment, or next behind the branchial collar,
and are all quite prominent, the first three or four being a little smaller
than the rest the setae are rather long. The uncigerous feet commence
anteriorly, tapering gradually to the i)Osterior end.

;

on the second setigerous segment. Behind the last setigerous segment
the uncigerous feet are smaller, somewhat j)rominent, and extend to the
anal segment. Ventral shields about 20 the most anterior ones are trans;

versely oblong

;

the succeeding ones squarish, gradually tapering to the

which are very narrow. Anal segment tapering its orifice with
a crenulated margin. Branchiae large, with numerous palmate divisions
last,

;

[615]

.
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are usually live or more maiu divisions in good-sized specimens, these
spread outward from one point, are recurved at the ends, and llexuous
and bipinnately branched, the lower pinna) being longest each time,

and the ultimate divisions very numerous, fine, slender, and acute.
The branchi;i3 of the posterior pair, in normal specimens, are considerably smaller, with the divisions less numerous, and the ramuli longer
and more delicate. The pedicels of the anterior branchi;B are about as
long as the diameter of the body, and are very contractile, as well as the
branches, so that the gills can be contracted into a small compass and
withdrawn under the dorsal collar, beneath which the pedicels arise.
This branchial collar is formed by the prolongation of the margin of the
third segment; on each side'of the median lino above, it is divided into
two narrow, lanceolate processes directed forward exterior to these there
are two other wider and usually less prominent angles or lobes laterally,
the collar is prominent, Avith a broadly rounded, thin margin, which
;

;

forms another angle on each side beneath; on the ventral side its edge
recedes and is but little raised. The tentacular collar, formed by the
second segment, expands into a broad, rounded, prominent lobe on each
side; and on the ventral surface becomes narrower, though still prominent, and recedes in a broad, rounded sinus behind the posterior lobe
of the mouth. The cephalic segment is bordered by a rather broad
frontal membrane, emarginate above, and broadly rounded laterally.
Tentacles very numerous, long, and slender. Color, light red, brownish
red to dark reddish brown the annulations often darker the upper
surface is usually more or less specked with flake- white
along each
side, below, there is usually a row of squarish spots, brighter red than
the rest of the body, each pair connected by a narrow, transverse line
of red between the ventral shields, which are dull yellowish red the
segments along the sides are often bordered with red branchiaj usually
green, specked on the outer sides of the branches with flake- white, and
with internal blood-red vessels, showing distinctly in all the divisions
the i)edicel is usually bright red tentacles, flesh -color.
;

;

;

;

;

;

;

Length up
Great

mark

to 70™"*

Egg Harbor

;

{mm
diameter, 3'^
to

New Haven

and Vineyard Sound

;

low- water

to one fathom.

Lepr^A RUBRA

Yerrill, sp. nov.

(p. 382.)

Body elongated, somewhat swollen anteriorly, rapidly taperijjg to the
very long, slender, posterior portion. All the segments posterior to the
branchiic bear small fascicles of slender setie, as well as uncini posterior to the twenty-fifth setigerous segment the uncigerous feet become
;

*Iii ineutiouing this species,

.and, in fact, this
ined, I
•

is

on page 321,

the most frequent number.

it

was stated that

it

have only recently found a specimen with both pairs of

condition.

has but three gills,

Among the numerous examples examgills in their

normal
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much narrower and more prominent;

anteriorly they are very broad.
Ventral plates rather broad anteriorly, those posterior to the seventh
or eighth suddenly narrowed. Branchite in three pairs, small, finely

arborescently divided, the divisions numerous posterior pair considerably smaller than the others. Cephalic lobe with a somewhat prolonged
frontal border, broadly rounded in front, with an entire margin. Color
;

bright red

;

tentacles flesh-color.

Length, 50™™ or more; diameter, 2,5™™ to 3™™.
Vineyard Sound; Wood's Hole on piles of wharves just below lowwater mark.

POLYCIRETJS EXI3IIUS

Plate

Vcrrill.

Torquea eximm Leidy, op.

cit, p.

XVI,

fig.

14 (146), Plate 11,

85.

figs. 51,

(p. 320).

52

(setiB), 1855.

In this species there are twenty-five setigerous segments, bearing
small fascicles of long, slender setjc about seventy posterior segments
bear unciui only anteriorly the uncini commence on the eighth setig;

;

There are nine ventral shields, divided by a median
The frontal lobe of the head is large, elongated oval
The ])osterior lobe of the mouth is large, rounded. Body
bright blood-red the body is often more or less yellowish'

erous segment.
ventral sulcus.
or elliptical.

and tentacles

;

posteriorly.

Great

Egg Harbor

to

New Haven and Vineyard Sound;

low-water

to 10 fathoms.

A

species of this genus was also dredged in 19 fathoms off Gay
Head, but its identity with the above is uncertain. Another species,
remarkable for its brilliant blue phosphorescence, is common in the
Bay of Fundy. The P. eximins does not appear to be phosphorescent.

Ch^tobranchus

Verrill,

genus nov.

Allied to FoJycirrus and, like the latter, destitute of blood-vessels.

Body much
all

elongated, composed of very numerous segments, nearly

of which bear fascicles of setfe.

more or

Segments of the middle region bear

cirri, each of their divisions
tipped with slender set?e; these cirri are wanting on the anterior and
posterior segments, the first and last ones being smaller and more simple
than the rest. The cephalic segment expands into a broad, tentacular

simple, or

less

branched, branchial

is rounded or emarginate anteriorly, and often
more or less scolloped laterally. Tentacles crowded, very numerous,,
long and slender in extension, capable of being distended by the blood,

or frontal lobe, which

as in Polycirrtis, &c.

Ch^tobranchus sanguineus
Body

Verrill, sp. nov.

(p. 320.)

much

attenuated posteriorly, more or less
swollen anteriorly, but narrowed toward the head, the thickest portion
being usually between the tentli and fifteenth segments. The branchial
cirri

greatly elongated,

commence

at about the ninth segment, those of the first pair being

short, simple cirri

;

those on the next segment are once forked

;

those on
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farther back they divide dichotomously above the base into numerous branches, all of which are supported
upon a short basal pedicel, which may be a little eloiifjatcd in expansion,
the total length of the branchiic being then greater than tlic, diameter of
the body the branches are clustered, sleiider, delicate, and elongated,
and each one is terminated by a small fascicle of slender, shari), serrate

the next have three or four branches

;

;

seta) two to four or more in a group, so that the eutire appendage may
be regarded as a very remarkable enlargement aud modification of the
setigerous lobes of the "feet."
On the segments anterior to the ninth the setigerous lobes of the feet
are short, conical, swollen at base, and bear a small fascicle of seta; the
ventral surface of the anterior segment is somewhat raised, and divided by
a series of sulci or wrinkles into several lobes or crenulations, which are
somewhat prominent and papilliform at the posterior margin of each
segment, and haveagranulous surface. There is a distinct median ventral sulcus.
Between the adjacent branchial cirri anteriorly there are,
on each side, four or more thickened, somewhat raised, squarish organs,
Avith a granuloas and apparently glandular structure
farther back these
are reduced to two, then to one, and finally disappear on the segments
of the posterior region, which is very long, slender, attenuated, composed
of very numerous short segments, with only rudimentary appendages ;
after the branchial cirri become reduced to simple processes they still continue, on about forty segments, gradually decreasing in length and size j
beyond this small seta? still exist on the segments, till near the end of the
body. Anal segment small and simple, the orifice with slightly crenulated margins. Frontal membrane large and broad, versatile in form^
often with a deep emargination in front, each lateral lobe divided into
two or three subordinate lobes, or unequal scollops, the edges undulated
;

;

•.

and sides are broadly rounded aud entire.
The mouth is furnished with a large elongated ovate lobe, which is
rounded, free, and prominent posteriorly. Tentacles very long, much
crowded, and very numerous in extension usually as long as the body.
Color of body, anteriorly, deep blood-red posteriorly, more or less mottled or centered with yellow, owing to the internal organs showing
through the integument; tentacles and branchial cirri bright blood-red.
Length up to 350""" diameter o™"i to 7™"' or more anteriorly length
of tentacles, in extension, 400™™ or more.
Great Egg Harbor to Xew Haven and Vineyard Sound common at
low-water mark, in mud.
at other times the front edge

;

;

;

;

;

POTAMILLA OCULIFERA

Yerrill.

SahcIIa ocuUfera Leidy, op.

Great

Egg Harbor

cit., p.

to IsTew

fig. 86.
figs.

(p. 322).

55-61, 1855.

Visj^yard Sound, low-water mark
In the Bay of Fundy from low-water

Haven

to 25 fathoms, off Buzzard's Bay.

mark

Plate XVII,

13 (145), Plate 11,
;

to GO fathoms.
Closely related to P. renl/ormis of Northern Europe, and possibly iden-

tical

with

it.
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Sabella miorophthalma

Verrill, sp. nov.

[618]

(p. 323.)

Body rather short and stout, narrowed slightly anteriorly, tapering

rap-

composed of about sixty segment,

de-

idly close to the posterior end,

pressed, moderately convex above, flat below, especially

when preserved

anterior region composed of eight setigerous segments, having moderately long ftisciclesof sette posterior region composed of about
anal segment
fifty short segments, bearing very small fascicles of setie

in alcohol

;

;

;

two very small ocelli-like spots ventral shields of
the anterior segments short, transversely narrow, oblong median sulcus
small, simple, with

;

;

very distinct in the posterior region, dividing the ventral shields into
two nearly rectangular parts, which are broader than long. Branchite
numerous and long, often half as long as the body, connected by a
slight web close to the base; the stalks smooth, with numerous minute
ocelli, in two irregular rows; pinnte numerous, long and slender; tips
of the branchiie without pinnae. Collar broadly interrupted above, flaring and reflexed at the sides, with rounded upper angles, erect and sinuous at the latero-ventral margins, reflexed below, forming two short,
rounded lobes, separated by a narrow but deep central sinus, within
which there is a short bilobed organ. Tentacles thin, lanceolate, acute,
in preserved specimens not so long as the diameter of the body. The
anterior segment is divided by a deep dorsal sulcus, which is not conspicuous on the succeeding segments. Color of body greenish yellow,
dull olive-green, or greenish brown; branchi;\3 jiale yellowish, greenish,
or flesh-color, often with numerous transverse bands of lighter and
darker green, which extend to the pinuiie, and sometimes blotched with
brown; collar translucent, specked with flake- white; ocelli dark reddish brown. Specimens, apparently belonging to this species, were taken
from wood bored by Teredo, near New Haven. These had the body
olive-green, specked with flake-white anteriorly, on the ventral side,
especially on the first two segments branchiae mottled with greenish
brown and white and specked with flake-white ocelli brown, numerous.
Length, 30'"'"; diameter, 2.5°^'" to 3'"™.
Preserved specimens are
about 20"^^" long, 2.5"^°! broad.
New Haven to Vineyard Sound low- water mark to 5 fathoms.
;

;

;

EucHONE ELEGANS
Body rounded,

Verrill, sp. nov.

Plate

XVI,

slender, gradually tapered

fig. 84.

backward

(p. 432).
;

the anterior

region, which forms about one-half of the entire length, consists
of eight setigerous segments; these are biaunulated and divided by
a dorsal, longitudinal sulcus, and by a lateral sulcus on each side below the uucigerous lobes. The middle region consists of thirteen

shorter biannulated segments, which bear small fascicles of setie on the
lower rami these are divided by a ventral sulcus, and also by the
lateral ones.
The caudal region consists of about ten very short segments all of which, except the last, bear small fascicles of setii3. These
segments are margined by a rather broad membrane, wider and rounded
;

;
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Collar broail, with a nearly even
sides, divided above and below,
the
margin, often somewliat sinuous at

anteriorly, narrowing to tbo end.

The collar is a little broader below
than above. IJranchia^- long, slender, recurved in expansion, connected
by a broad and very thin membrane, continued as thin borders of the

the lobes rounded at the angles.

branchia3 to their tips, which are destitute of pinn;e for some distance.
Body pale flesh-color, with a darker median line, reddish anteriorly,

darker greenish or brownish, posteriorly; branchiai pale yellowish or
greenish, each with a flake-white spot near the base outside. Other
specimens were greenish gray, with green branchijii. Some were flesh,
the branchias flesh-color, without
color, with a bright-red dorsal vessel
the white spots at the base.
Length, in extension, about 20™" diameter of body, 1.5°"^.
Deep water ofl:' the mouth of Vineyard Sound off Martha's Vineyard,
off Block Island, in 29 fathoms, sandy mud,
in 21 and 23 fathoms
;

;

;

;

abundant. Cosco Bay, 7 to 20 fathoms.
This species makes slender tubes, covered with

Fabricia Leidyi

Body very

Verrill, sp. nov.

fine sand.

(p. 323.)

both ends, in exteneleven segments bear
fascicles of setne; the segments are about as long as broad, slightly constricted at the articulations, with the anterior margin a little prominent; anal segment small, tapered to a blunt point, bearing two small,
dark ocelli. Branchifesix,subequal, forming three symmetrical pairs, each
one with five to seven slender pinna) on each side the basal pinna? are
small and slender, tapering a

little to

sion considerably exsert from the slender tube

;

;

about as long as the main stem, the others successively shorter, so that
all reach to about the same level. Tentacles short, thick, bluntly rounded
at the end, strongly ciliated. At the base of the branchia),on each side,
is a red, pulsating vesicle, the pulsations alternating in the two just
back of these, on the first segment, are two brown ocelli; a little farther
;

back, and near together, on the dorsal side, are two auditory vesicles,
€ach with a round central corpuscle. The fourth and eleven succeeding
segments bear small fascicles of acute, bent setie, about as long as half
the diameter of the body on the middle segment there are about fo^ir
or five setse in a fascicle on the ninth, three on the tenth, two on the
eleventh, one or two, in the specimens examined. Intestine rather
wide, but narrowed at the eighth setigerous segment, and after that
slender, bordered by a red blood-vessel on each side. In the fourth
setigerous segment there are three globular granulated organs, color,
yellowish white, tinged with red by the circulating fluid.
Length about 3"""; diameter about 0.25"""; expanse of bianchiiie,
CS""™. The specimens measured may be immature.
New Haven to Vineyard Sound, common at and below low-water
mark Cisco Bay.
;

;

;

;

;

;;

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

326

Serpula dianthus Verrill,
Body elongated, gradually

sp.

terior region

flattened

minute

(p. 322.)

attenuated to tlie posterior end the posdorsal surface covered with
;
;

considerably

papillre

no v.

[620J

and having a

finely

pubescent appearance under a lens.

Collar broad and long, in living specimens sometimes one-third as long
as the body; the posterior portion free dorsally, and in expansion about as
long as the attached portion, extending backward and gradually narrowing to the end; the margins thin and undulated the anterior border is divided into a broad revolute dorsal lobe, with an undulated margin, and
two narrower lateral lobes, which are broadly revolute laterally, with the
margin rounded and nearly even. Seven segments bear rather large
fascicles of long, acute sette. The first fascicle is remote from the next,
and directed downward and forward, with the setas longer than in the
;

and are directed downward
and backward. The uncinate setfe form long transverse rows anteriorly,
but toward the posterior end they form short rows. Operculum funnel-

others; the six following fascicles are broad,

shaped, longitudinally striated externally, with a long, slender pedicel
the upper surface is concave, with about thirty small, acute denticles
around the margin an inner circle of about twelve long, slender
;

incurved at tips and united at base, arises from the upper
surface of the operculum. On the left side is a small rudimentary operculum, club-shaped at the end, with a short pedicel. Branchias are long
rather slender, united close to the base, about eighteen on each side, in
mature specimens, those toward the ventral border considerably longer,
than the upper ones tips naked for a short distance, slender, and acute
pinnie very numerous, slender. Colors quite variable, especially those

papilla?,

;

of the branchiae; the branchiae are frequently purplish brown, transversely banded with flake-white, alternating with yellowish green, the

same color as the portion from which they
on the exterior of the branchiae the purple bands are often divided
by a narrow longitudinal line of whitish operculum brownish green
on the outer surface, purplish on the sides, with white longitudinal lines
toward the margin, greenish white at base pedicel purplish, banded
with white; collar pale translucent greenish, veined with darker green;
body deep greenish yellow, the dorsal surface light yellow. Many other
styles of coloration occur, some of which are described on page 322.
Length up to 75""" diameter about 3""".
Great Egg Harbor to Xew Haven and Cape Cod low-water mark to

pinnae usually having the
tirise

;

;

;

;

;

8 fathoms.
The tubes are long, variously crooked, and often contorted, sometimes
solitary, frequently aggregated into masses four or five inches in diameThey are nearly cylindrical, with irregular lines of growth, and
ter.

sometimes with faint carinations.

Serpula dianthus,
I

have applied

this

var.

gitrina

name

Yerrill.

to a very

marked

(p. 322.)

color- variety, in

which the
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brancliire are lemon-yellow or orange-yellow, without bands,

but usually
with a reddish central lino; the operculum is usually yellow collar and
base of branchi;e bright yellow body light yellow.
Found with the preceding, and often in the same cluster of tubes.
;

;

Vermilia
The

(?),

species undetermined,

(p. 410.)

more or less crooked, anguwith two distinct carinations on the upper surface they are
about half an inch long, attached linuly by one side along their whole
length. Thebrauchije form a wreath, with about six on each side piunne
long and slender two or more of the branchitB bear pink, sack-like
appendages. The branchiie are reddish brown, annulated with narrow
species thus indicated forms slender,

lar tubes,

;

;

;

bands of white.
Diameter of tubes, about 1.25""" of expanded branchire, 4"'"'.
The
specimens have been lost, and no observations were recorded concerning
the operculum, so that the genus is still uncertain.
Long Island Sound, off New Haven, in 4 to 6 fathoms, on shells.
•

;

Spirorbis borealis Daudin

(?).

Rec. des moiu. de mollusques, 1800.

Sejyula sjyirorhis Linuc, Systema Natunii,

Gould, luvertebrata of Mass., ed. i, p. 8
1841; A. Agassiz, Anuals Lyceum Nat. History of New York, vol. viii, p.
318, Plate 7, lif^s. 20-25 (embryology), 1S6G (not of Llnnd and other Europeau
(?) Sjiirorbis spirilhim

ed. xii, p. 1265.

writers).

New Haven

to Cape Cod, the Bay of Fundy, and northward; abundant on Fucus, Chondrus crispus, and other algae, at low- water mark.
Whether this, our most common species, be identical with the European species known by this name is still uncertain.
The animals of the various species of Spirorbis are still very imperfectly known, and many species have been described from the tubes
alone. Accurate descriptions or figures of the animals are necessary,
before the species can be determined satisfactorily.
This species has nine branchiic, five on one side and four on the other
with the operculum. The branchiae are large and broad with long pinnae,
the basal ones shorter, the distal ones increasing in length to near the
end, so that each branchial plume is somewhat obovate in outline; the
tips are

naked only

expansion,

is about

for a short distance.

The branchial wreath, in full
The operculum is oblique

as broad as the entire shell.

and one-sided, and supported on a long clavate pedicel, which is transand expands gradually into the operculum at the end,

versely wrinkled,

the enlargement being chiefly on one side; the outer surface is roughly
granulous and usually covered with adhering dirt. The collar is broad,
and has three fascicles of setaj on each side. The branchiaj are pale
greenish white, centered with brighter green, due to the circulating fluid.
This is the species mentioned in the early part of this report (p. 332)
spirillum.
The true spirillum of Linnc as a transunder the name of
lucent tube, and is found in deeper water, on hydroids, &c.
;S'.
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Spirorbis lucidus Fleming.
Edinburgh Encyclop., vol. vii, p. 68 Johnston, Catalogue of Britisli Non-Parasitical Worms, p. 349 Malmgreu, Annulata polycba'ta, p. 123. Se)-pula hicida Mon;

;

tagu, Test. Brit., p. r>06 (t. Johnston). Serptda jwrrecta Fahricius, Fauna Grcen378 {non Miiller). Spirorlis sinistrorsa Montagu, op. cit., p. 504;^
Gould, Invertebrata of Massachusetts, ed. i, p. 9, Plate 1, fig. 4, 1841.

lanclica, p.

Deeper parts of Vineyard Sound, near the mouth, in 10 to 12 fathoms, on
hydroids and bryozoa; off Gay Head, 10 fathoms off Buzzard's Bay, in
25 fathoms, on Caherea Ullidi ; off Block Island, in 29 fathoms, on Caherea ; Casco Bay, 6 to 20 fathoms, on algne, &c. Bay of Fundy, 10 to 80
fathoms, on hydroids; Saint George's Bank, 30 to 60 fathoms. Green;

;

land northern coasts of Europe.
This species forms small, translucent, glossy, reversed spiral tubes?
coiled in an elevated spire, the last whorls usually turned up, or even
;

and free.
There are six brancliiie, which are large and broad, with long, slender
pinna}, which do not decrease in length till near the end the naked tips
are short and acute. The operculum is sub-circular, somewhat obliquely
attached to the slender pedicel, which is about half as long as the extended branchiae, and enlarges rather suddenly close to the operculum
the outer surface of the operculum appears nearly flat, and is covered
with adherent dirt. The collar is broad, with undulated and revolute
edges. The three fascicles of set?e are long and slender. Ocelli two,
conspicuous. The animal, in expansion, is usually much exsert from
erect

;

;

Anterior part of the body bright red branchiie pale greenand posterior part of the body bright epidote-green.
the species catalogued as 8. porrccta ffj on pages 498 and 504..

the tube.
ish

;

;

their bases

It is

OLIGOCH^ETA.

Clitellio irrorata

Body very

Verrill, sp. nov.

slender, the largest about

tinctly annulated.

Head

commeiicing on the

first

(p. 324.)

00'"'^

long, 0.75""" in diameter, dis-

conical, a little elongated, subacute

segment

;

setne

those on the anterior segments in
fascicles of two or three, very short, small, in length not one-third the
diameter of the body, more or less curved like an italic /, obtusely
pointed at the end; some of them are but slightly bent at the tip, others
are strongly hooked farther back there are three or four sette in the
;

;

iascicles,

and they are somewhat

longer,

and two or more

in

many

of

the fascicles are forked, the others simple, spiuous, more or less curved;:
in the upper fascicles posteriorly, and sometimes throughout the wholelength, there are

two or three much longer, very

slender, hair-like, flexi-

ble bristles, but these are often absent from most of the segments,

perhaps

accidentally.

The

stricted at the articulations

intestine
;

is

voluminous,

slightly

two bright red blood-vessels,

con-

distinctly

through the integuments, run along the intestine, one above^
and one below, following its flexures, without contractile lacuniP.

visible
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New Ha veil to Wood's Hole and Casco IJay, under stones in the
upper part of the fucus-zone, and nearly up to higb-water mark.
The above description was made from living specimens taken at Savin
Eock, near New Haven.
Some of the specimens obtained at Wood's Hole appear to differ somewhat from this description, bat the differences may be cliielly due to
In these the anterior fascitheir being taken in the breeding season.
cles consist of two short seta?, which are slightly curved in the form of
an italic/, and are subacute, not bifid at tips. At the ninth to twelfth setigerous segments a thickening occurs, forming a clitellus; on the ninth
segment the setie are replaced by a small mammiform, bilobed organ
on the tenth there is a pair of prominent obtuse papilhe, swollen at
base. On the posterior segments only two setre were observed in each
of the four fascicles, but they were longer, more slender, and more
curved at the tip than the anterior ones. In each of the segments
slender coecal tubes, forming about two loops on each side, were noticed.
Length, about 35""".
;

Lu:mbeiciilus tenuis Leidy.
Marine Invertebrate Fauna of Rhode Island and

New

Jersey, p. IG

(14-*),

Plate

11, fig. 64, 1855.

Point Judith, Rhode Islaml, abundant about the roots of grasses on
the shore of a sound (Leidy). We did not obtain this species.

IlALODRiLLUS

Verrill,

Body long and

genus nov.

Blood white or colorless. Seta? small, acute,,
on each segment. The. alimentary canal
consists of a pyriform pharynx, followed by a portion from which several (five to seven) rounded or pyriform ccecal lobes, of different sizes,
arise on each side and project forward and outward; these are followed
by a large two-lobed portion, beyond which the intestine is constricted
then thickened and convoluted, and covered with polygonal, greenish,
glandular cells, which become fewer farther back, where the intestine,
becomes a long, narrow, convoluted tube. In the anterior part of the
body, around the stomach and cjecal lobes, there are numerous convolutions of slender tubes. The blood-vessels running along the intesslender.

in four fan-shaped fascicles

tine contain a colorless tluid.

Uaxodrillus littoralis
Body round,

Verrill, sp. nov.

(p. 324.)

slender, moderately long, tapering to both ends, but

thickest toward the anterior end, tapering more gradually posteriorly.

Head

small, conical, moderately acute, or obtuse, according to the state

mouth a transverse, slightly sinuous slit beneath. The
commence with four fascicles on the first segment behind the buc-

of contraction
setne

cal

;

;

the setne are slightly curved, forming rounded, fan-shaped fascicles

setiiB, the middle seta? being longer than the upper and
lower ones; posteriorly the sette are less numerous. Caudal segment

of four to six
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tapered, obtuse, or slightly emarginate at the end, with a simple orifice.
The blood coiitaias minute, oblong corpuscles. Color milk-white.
Length, 25™™ to 40™™ ; diameter, 0.5™™ to 1™™.

Hole; Casco Bay, Maine; very common under
and stones near high- water mark.

New Haven; Wood's
dead

sea- weeds

Enchytr^us triventralopectinatus
American Journal of Science,

vol.

xsxv,

Minor.

p. 36, 1863.

In this species, according to Minor, there are three pairs of ventral
commence ; the pharynx extends
to the fourth pair of ventral fascicles, from which a narrow oesophagus
extends to a little back of the sixth pair here a gradual enlargement
of the alimentary canal occurs, ending abruptly just back of the eighth
in a narrow, twisted tube, and this gradually enlarges at the ninth ventral fascicle into a moderate sized alimentary canal. No eyes. Length,
fascicles of sette before the dorsal ones

;

about 10™™.
New Haveu, near high-water mark (Minor).

BDELLODEA.
Comparatively few leeches have hitherto been met with in this region.
additional species, parasitic on fishes, undoubtedly remain to be

Many

discovered.

Branchiobdella Eavenelii Diesing.
•

Plate

XVIH, fig. 89.

(p. 458.)

Sitzungsberichte der kais. Akad. der Wissenscliaften, Wien, xxxiii, p. 482, 1859.
Phylloiranchus Eavenelii Girard, Proceedings of the American Association for
the Advancement of Science for 1850, vol. iv, p. 124, 1851. (?) BranchelUon
Orbiniensis Quatrefages,

Plate

6, figs.

Annals des

sci.

natur., s^r. 3, vol. xviii, pp. 279-325,

1-13, PI. 7-8, 1852 (anatomy).

In describing this species Mr. Girard mistook the anterior for the
and described the large posterior sucker, or acetabulum,
as the head. The color is dark brown, purplish, or dark violaceous,
specked with white.
Vineyard Sound, on a stingray {Myliobaiis Freminvillei), in several
instances a number usually occurred together. Charleston, South
Carolina, on a " skate," species unknown (Girard). Atlantic Ocean, on
a torpedo (Quatrefages).

posterior end,

;

CYSTOBRANCnus viviDUS

Ycrrill.

(p. 458.)

American Journal of Science and Arts,

ser. 3, vol.

iii,

p. 126, fig. 1, 1872.

New

Haven, on the minnow {Fundulus pisciilentiis), both
brackish water November and December.
;

ICHTHYOBDELLA FUNDULI

Vcrrill.

(p. 458.)

American Journal of Science and Arts,
.

New Haven,

on Fundulus

loc. cit., p. 126.

;pisculcntus,

with the

last.

in fresh

and

[r.-i.-,]
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PONTOBDELLA RAPAX
Body,

and

in extension, long

fi«>-.

01.

(p. 4.")8.)

slender, ronnded, thickest behind the

Acetabulum nearly

middle, attenuated anteriorly.

Head small,

Avider than the body.

riiltc X\'J1I,

A'cnill, Sp. IIOV.

ool

cireidar, not much
obliquely truncated, rounded. Color

dark olive, with a row of S([uare or oblong white spots along each side;
head and acetabulum whitisli, tinged with green. The young are reddish brown.
Length, 30""" to 40"'"' diameter, 1.5"'"' to 2"'"'.
Vineyard Sound, on tlic ocellated iloundcr, {Cha'nop.^ctfa
;

PoNTOBDELLA,
Body slender,

spccics uudetermiiu'd.

([>.

ocellaris).

458.1

cylindrical, strongly annulated

;

the largest seen

was

about lU"'"' long and 0.75"'"' in diameter when extended. Head obliquely
campanulate, attached by a narrow pedicel-like neck. Acetabulum
oblique, round, only a little wider than the body. Color pale greenish
or greenish white, with scattered microscopic specks of blackish. Xo
distinct ocelli, but there are several dark stellate pigment-spots on
the head, similar to those on the body. Perhaps all the specimens
are immature.
Savin Bock, Xew Haven, on Mijsis Amcricanu.s, below low-water
mark.

Myzobdella lugubris
Prooeecliugs of
18r>l

;

tlie

Leidy.

Academy

Diesing, op.

cit., p.

(p. 458.)

of Natural Sciences of Philadelpbia, vol. v, p. 243,

489.

Parasitic on the edible crab {CaUinectes hastatus), attached about the

bases of the legs.
Xew England, but

We have
it

Malacobdella obesa
Body

not obtained this species on the coast of

may be expected

to occur here.

Yerrill, sp. nov.

stout, broad, thick,

Plate XYIII,

convex above,

flat

posterior end, narrowing somewhat anteriorly

fig.

90.

(p. 458.)

below, broadest near the

the front broadly rounded,
with a median vertical slit, in which the mouth is situated. Acetabulum large, rounded, about as broad as the body. Intestine convoluted
posteriorly, visible throng the integument. Between the intestine and
lateral margins, especially posteriorly, the skin is covered with small
stellate spots, looking like opeuings, within and around which are large
numbers of small round bodies, like ova. Color yellowish white.
Length, 30""" to 40'"'" breadth, 12""" to 15""".
Salem, Massachusetts; Long Island Sound; parasitic in llic brancliial
cavity of the long clam {Mya arenaria).
;

;

Malacobdella meecenaria

Yerrill, sp. nov.

J/a?aco&rfdZa.9ros8a Leidy, Proceedings
A-ol.

Body,

(p. 458.)

Academy Natural

Sciences of Philadelphia,

V, p. 209 {non Blainville).

in extension, elongated, oblong,

tapering slightly anteriorly
23 V

;

with nearly

anterior end broad,

i)arallel sides,

or

obtusely rounded,

;
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emargiuate in the center, but not tleeply fissured. lu coutractiou the
is broader posteriorly.
Dorsal surface a little convex lower side
side Hat. Acetabulum round, rather small, about half the diameter
of the body in the contracted state, but nearly as broad when the body
is fully extended.
The intestine shows through the integument distinctly
it is slender, and makes about seven turns or folds.
Color
pale yellow, with minute white specks beneath and on the upper surface anteriorly, giving it a hoary appearance; middle of the dorsal
surface irregularly marked with tlake-white laterally reticulated with
liue white lines.
breadth, 4"""; in partial contraction,
Length in extension, 25"""

body

;

;

;

;

18"'"'

long;

^STew

5"'">

to

G"'"'

Haven, parasitic

wide.
in the branchial cavity of the

meveenarla), October, 1871.

round clam Venus
(

Philadelphia, in the same clam (Leidy).

GYMXOCOPA.
To^rorTEEis, species uudetermined.

Young specimens

(p. 453.)

of a species of this genus were taken in the even-

ing in Vineyard Sound.

Tbey are too immature

for accurate identifica-

tion.

A

large and fine species of Tomopteris

was taken by Mr. S. I. Smith,
This was about 40""" in length. An
excellent drawing of it was made by Mr. Emertou from the living
specimens.
It is, perhaps, the adult state of the Vineyard Sound
iu Eastport harbor, in July, 1872.

species.

CH.ETOGNATHA.

Sagitta elegans

Verrill, sp. uov.

(p. 440.)

Body slender, thickest iu the middle, tapering slightly toward both
Head somewhat broader than the neck, and about equal to the

ends.

body where thickest, slightly obloug, a little longer than broad, obtuse,
rounded in front or sub-truncate, sometimes with a slightly prominent
small central lobe or papilla the anterior part of the head rises into a
crest-like median lobe considerably higher than the posterior part;
ocelli two, minute, Avidely separated, on the posterior half of the head
the anterior lateral borders of the head are slightly creuulated. The
;

or spinules on the sides of the head each contain about
which are considerably curved, with acute tips, and reach
as far as the anterior border of the head. Caudal fin ovate; its posterior edge broadly rounded.
The posterior lateral fins commence just
in advance of the ovaries, and extend back considerably beyond them^
so as to leave a naked space somewhat less than their length between
their posterior ends and the caudal fin on this naked part, just in advance of the caudal fin, are two small, low, lateral i^apillie connected
with the male organs; two other smaller papilhe are situated at about
the posterior third of the lateral fins. The median lateral fins are about
equal in length to the posterior ones, and separated from them by a
fascicles of

eight

setiie

setffi,

;
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naked .space less tliau their own leiigtii; the distuiiee from the anterior
end of the middle tins to the anterior border of the head is ecjnal to
twice the length of the tins; the length of the latter is abont one-sixth
The color is translucent whitish,
b;:)dy.

of the entire length of the

nearly diai>hanons.
1()"""; diameter, about 0.0""".
"Wood's Hole and Vineyard Sound, at surface, July
among Sal2)cv, September 8, in the daj'-time.

Length, about

Sagitta, species undetermined,

1

;

off

Gay Head,

(p. 440.)

xV much larger and stouter si)ecies than the i)receding was taken in
abundance by 3[r. Yinal N. Edwards, in Vineyard Sound, at various
dates, from January to May.
Its lengili is generally 25""" to 30""".
I have not seen it living.

GEPHYKEA

or

SIPUNCULOIDS.

rnAscoLosoMA CiEMENTARiUM. VerriU

Plate XVIII,

fig.

OU.

(p. 41G.)

Phascolosoma
Bernhavdus Pourtales, Proceedings American Association for Ativan cement of
Science for 1851, p. 41, 1852. Sipiniculns Iicrnhardns Stimpson, Invertebrata of
Grand Manan, p. 28 (noit Forbes.)

Sipunculiis ca'ineiiiarius Qiiatrefages, op.

cit.,

Deeper parts of Vineyard Sound, 10
29 fathoms;

Bay

vol.

to 15

ii,

p. 628, 1865.

fathoms

;

off

Block Island,
near Saint

of Fuudj^, 2 to 90 fathoms, abundant;

George's Bank, ^5 to 430 fathoms.

Phascolosoma,

species undetermined,

(p. 353.)

A

species similar to the last in size and form, with a thick integument, thickly covered throughout with small rounded papilla* or granules,
but without the dark cliitinous hooks seen on the posterior part of the
latter.

Vineyard Sound.

Phascolosoma Gouldii

Diesing.

Plate XVIII,

tig. 93.

(p. 353.)

Revision der Rhyngodeen, op. cit., p. 764, 1859. Sipunculus GouJd'd Pourtales,
Proceedings of American Association for the Advancement of Science for
1851, vol. V, p. 40, 1852 .Kefcrstein, Zeitschrift fiir wissenscbaftliclie Zoologie,
;

vol. XV, p. 4:54, Plate 33, fig. 32, 1865,

and

vol. xvii, p. 54, 1867.

Xew Haven to Massachusetts Bay, at Chelsea Beach
sand and gravel at low-water mark.

;

common

in

SCOLECIDA.
TURBELLARIA.
RHABDOCCELA

Balanoglossus AURANTiACUS

or

XEMERTEANS.

Venill.

Slimitxonia aiiratitiaca Girard, Proceedings
delpliia, vol. vi, p. 367, 1854.

(p. 351.)

Academy

of Natural Sciences of

Balauoglossiis Kowalcvskii A. Agassiz,

American Academy of Arts and Sciences,

I'liila-

Memoirs

vol. ix, p. 421, Plates 1-3, 1873,

Fort Macon, North Carolina, to Xaushon Island.

Charleston, South
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ISTewport,
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Island, to Beverly, Massachusetts

In saud between tides.

(A. Agassiz).

A

reexamination of living' specimens of the southern form will be
necessary before their identity with the northern one can be positively
established. I am unable to separate tliera with preserved specimens.
See page 351 also American Journal of Science, ser. 3, vol. v, p. 235.)
;

]1SEMEETES sociALis Leidy.

(p. 324.)

Marine Invert. Fauna of Rhode Island and

New

Jersey, p. 11 (143), 1855.

Great Egg Harbor to !New Haven and Vineyard Sound.
mon under stones, between tides.

Very com-

Nemertes viRiDis Diesing.
Akad. der

Sitzuugsbericlite der kais.
nar'ia viridls Miiller,

Groenlandica,
p. 250, 1850.

p. 536, PI. 18,

sitical

.

]}.

Wissenscliat'fcen, vol. xlv, p. 305, 1862. PUi-

Zocil.Dan. ProdromHS,2'584, 1776

3'24,

Xoiospermus

1780.

viridls

(t.

Fab.)

;

Fabricius,

Fauna

Diesing, Syst. Helminth, vol.

i,

Xemertes oUvacea Johnston, Slag, of Zoology and Botany, vol. i,
Borhisia olivacca Johnston, Catalogue British Nou-paratig. 1.

Worms,

p. 21, PI.

of Natural History,

2'',

tig. 1,

a"o1. \\,

1865.

Xemertes obsciira Desor, Boston Journal

pp. 1 to 12, Plates 1

and

2,

1848.

Girard iu Stinip.son's Marine Invertebrata of Grand Manau,

Folia ohscuvd

p. 28, 1853.

changeable inform; in full extension long and slender,
toward both ends, the length being sometimes 150"""
in contraction the body
to 200""", while the diameter is 2""" to 3"'™
becomes much shorter and stouter, more or less flattened, and obtuse at
the ends, large specimens often being only 30'"'" or 40'""^ long and 4'"'" to
5mm |3i-oad. The head is flattened, more or less bluntly rounded, and is
furnished with a row of small dark ocelli on each side, which vary in
number and size according to the age, the large specimens often having
six or eight on each side, while the small ones have but three or four, and
the very young ones have only a single pair. The lateral fosste of the
head are long and deep, in the form of slits, and extend well forward to
near the terminal pore. The latter iu some states of contraction appears
like a slight vertical slit or notch, but at other times appears circular; the
proboscis is long, slender toward the base, clavate toward the end, the
terminal i)ortion transversely wrinkled. The ventral opening or mouth
is situated opposite to or a little behind the posterior ends of the lateral
fosste it is ordinarily small and elliptical, with a distinct lighter colored

Body

ve'ry

sub-terete, tapering

;

;

is capable of great dilation when the creature is engaged in
swallowing some annelid nearly as large as itself.
In alcoholic specimens the body is usimlly thickened and rounded
anteriorly, more slender and somewhat flattened farther back, often acute
at the i^osterior end head obtusely rounded or sub-truncate, with a
small terminal pore and two lateral fossne, which are short and extend
forward very near to the terminal pore; ventral opening or mouth
small and round, situated slightly behind the posterior ends of the lateral fossa? ocelli not apparent. The color, when living, is very variable,

border, but

;

:

IN\'i:UTi:i5KATK
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most

olivcgiocii or blackish green above, .md somewhat
head margined with lighter frequently the color is
er-brown or irddish brown, and the back is usually crossed by

Ii\

faint

o35
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lighter below,

dark
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i):ile

tlie

lines,

;

placed at uneciual distances.

Bay and Vineyard Sound, under stones, between tides, and
fathoms, rocky bottoms, very common Casco Bay and Bay of

Uii/.zard's

in

t

to

(J

;

Fund.v and northward to Labrador and Greenland. Also on the northern coasts of ]']nrope to Great Britain. Abundant under stones between
ti(h^s, and in shallow water.
The specimens referred to on page 324 as probably belonging to Cere;

were most likely identical with this species.

hrdttilus,

Xemeutes

(?)

species undetermined

(p. 408.)

[a),

]>ody elongated, moderately stout;

head not distinct

Ironi the body.
Color uniform bright brownish red.
Length, 2.j""".
Off Watch mil, Iilu)de Lsland, among rocks, in 4 to G fathoms. A
species, apparently tlie same, also occurred in 25 fathoms off Buzzard's
Bay.
This was red with two dark red spots anteriorly'. l!so ocelli were

detected.

ZsTemeetes,

Body

(?),

species undetermined

slender, sub-terete

;

(h).

head not distinct from body. Ocelli incon-

spicuous, apparently about three in a row on each side of front of head.

Color of head and body, above, brownish red, with a whitish ring around
the neck, which recedes in the middle, above.

Length, 8""".
Off Watch Hill, with the preceding.
This is, perhaps, a species of CosmocepJiala.

Xemektes, species undetermined (c).
Body slender; head not separated by

Oi-elli very
constriction.
a^
numerous, arranged in a long cluster on each side of the head. Color
uniform olive-green above and below.
Length, 35"""; breadth, L3'"'» to 2""".
New Haven Harbor, on the piles of a wharf, in brackish water.

Tetrastemma auenicola

Yerrill, sp.

nov. Plate

XIX,

fig.

98.

(p.

351.)

Body
width

sub-terete, long, slender, slightly depressed, of nearly uniform

the head

very versatile, usually sub-conical or lanceolate,
becoming partially distinct from the body by a
slight constriction at the neck.
Ocelli four, those in the anterior pair
nearer together. The lateral fossie are long and deep slits on the sides
of the head month or ventral pore small, often sub-triangular, situated
just back of the posterior ends of the lateral fossixj. Body deep fleshcolor or pale i)urplish. Length, about 100""", in extension.
;

is

flattened, occasionally

;
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Saviu Rock, near New Haven, in sand at low-water mark.
This species is, perhaps, not a true Tetrastemma. It is here only provisionally referred to that genns.

JMeckelia inoens Leidy.

XIX,

Tlate

figs. 9G,

96«.

fp. 349.)

Marine Invertebrate Fauna of Rhode Island and New Jersey, p. 11 (143), 1855. (?)
MeckcUa Pocohonkts Girard, Proceedings of Academy of Natural Sciences of
Philadelphia, vol.

vi, p. 366, 1854.

Fort Macon, Xorth Carolina Great Egg Harbor to Xew Haven and
Vineyard Sound. Low-water mark to S fathoms. Charleston, South
Carolina (Girard).
;

t

Meckelia lactea

Leidy.

(p. 3.50.)

Proceedings of Academy of Natural Sciences of Philadelphia, vol.

Great

mark

Egg Harbor

to 10 fathoms.

Meckelia rosea

v, p. 243, 1S51.

Xew Haven

and Vineyard Sound. Low-water
Perhaps the young of the preceding species.

to

Leidy.

(p. 350.)

Proceedings Academy Natural Sciences of Philadelphia,

vol. v, p. 244, 1831.

Great Egg Harbor to Xew Haven and Vineyard Sound.
sand at low-water mark.

Meckelia lurida
Body

Verrill, sp.

long, large, stout,

no v.

in

(p. 508.)

much depressed throughout, and
anteriorly.
Head changeable in

somewhat thickened

riorly,

Common

thin poste-

form, often

Ventral opening large, elongated. Proboscis
In some specimens there ^vas
a slender, acute, caudal papilla. Color deep chocolate-brown, with lighter
margins. Length, 150""" to 250""" breadth up to 10""" or more.
Off Gay Head, 19 fathoms, soft mud oti' Buzzard's Bay, 25 fathoms;
acute; lateral fossa? long.

long, slender, emitted from a terminal pore.

;

;

off

Block Island, 29 fathoms, sandy

Ceeebratulus
This

is

(1),

mud

;

species undetermined

Casco Bay, 10 to 68 ftithoms.
(p. 508.)

{a),

a dark olive-green species, with paler margins, the anterior

l)art darkest.

Off Block Island, in 29 fathoms; off

Gay Head,

in 19 fathoms, soft

mud.

COSMOCEPHALA ociiRACEA

Verrill, sp. nov. Plate

XIX,

figs. 95,

95rt.

(p. 325.)

Body

somewhat flattened but thick,
margins rounded, obtuse at both ends or subacute posteriorly
broadest and often swollen anteriorly gradually and slightly
tapering posteriorly the integument is translucent and the internal
median organs show quite distinctly lateral organs voluminous, extending the whole length of the body along each side, and showing
through as dull yellowish white mottlings. Head continuous with the
elongated, moderately slender,

and with

tlie

;

;

;

;
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bod^', obtuse
a slijilit groove, usually apix'aiiuj;- as awliitish line on
each side, runs obliquely Jicross the ventral and lateral surface of the
head, diver.nin<i- from the mouth and curving- somewhat forward at the
sides; terminal pore small and inconspicuous; mouth, or ventral i>ore,
Ocelli numerous, arranged as in the llgure, but varying somesmall.
what in number. (See p. o'i.").) Color dull yellowish, or yellowish white^
often tinged with deeper yellow or orange anteriorly', with the median
line lighter
a reddish internal organ shows through as an elongated
red spot between the posterior ocelli.
Length, 50""" to 70'""' breadth, 2.5'""' to 3""".
;

;

;

Xew Haven

to

Vineyard Sound

POLINA GLUTINOSA

Body

;

under stones, between

Yerdll, sp. nov.

Plate

XIX,

07.

fig.

tides.
(p. C,2i.)

rather slender and elongated in extension, usually broadest

in

the middle and tapering to both ends, but quite versatile in form head
not distinct, usually obtuse posterior eud narrower, usually obtuse or
;

;

slightly emarginate
integument soft, secreting a large quantity of mucus; the lateral organs extend to the head. Ocelli uumerous, variable
in number, usually eight or ten on each side, arranged in three pairs of
;

two to four in each; terminal pore of the
no lateral fossiie could be detected. There appears to be a terminal opening at the posterior end. Color dull yellow
or pale orange yellow, sometimes brighter orange, especially anteriorly;
posteriorly usually lighter, with a faintly marked dusky or greenish
median line.
short, oblique, divergent rows,

head moderately large

;

Length, 25'""' to 30'"'"
Great Egg Harbor to
mark to fathoms.

MoNOCELis AGiLis

in

extension

;

breadth,

Xew Haven and

Leidy.

to

2'"'".

(p. 325.)

Marine Invert. Fanna of Ehode Island and

^

1.3'"'"

Vineyard Sound; low water

Xew

.Jersey,

p.

11 (14:5).

l^.").").

Monojjs (?) agilis Diesino^, Sitzungsberichte der kais, Akad. der Wisseuschafteu, vol. xlv, x». 2;]2, lSo2 (iion Monopa agilis Scliultze, sp.)

Xew Haven;

Point Judith, Khode Island, at low-water, creeping on

Mytilus edulis (Leidy).

xVCELIS
Op.
p.

CREXULATA
203.

cit.

p.

1, 3,

PI.

Hoboken,

I, fi-?.

Xew

Hiesiug.

Acmostomiim ercnulatiim Selimarda, Neuo
2

(t.

\virl)oll.

TIi.,

vol.

i,

Diesin-).

Jersey, in brackish water (Schmarda).

Genus undetermined.
Body very long and slender, almost filiform, slightly flattened, with
rounded sides the flat sides are longitudinally striated, the narrower
rounded sides are marked with numerous short, distinct, separate, transverse lines or depressions, corresponding to opaque internal organs. In
one of the smaller specimens one end is acute conical, terminated by a
;
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sleudei' incur ved point; the other end is obtusely rounded, depressed
and translucent at the end, apparently with a transverse orifice beneath.
The largest specimen, and one of the smaller, has one end correspond-

ing in form to that last described the other is rounded, a little enlarged,
yellowish internal
subtruncate, apparently with a terminal orifice.
organ, with transverse divisions, runs along each side internally. In life
the color was grayish white, with four very slender double longitudinal
;

A

dark slate-color.
Length of largest specimens,

lines of

est ones, 40"""

;

diameter,

in alcohol, 80"""

;

diameter, 0.7"""

;

small-

0.5"'"'.

Wood's Hole, swimming very actively at the surface in the evening,
June -9 and July 13, 1S71.
This species was taken by Mr. S. I. Smith, who recorded .the color. I
did not observe it myself in the living state. The above description
was made from preserved specimens. Its characters cannot all be made
out satisfactorily with alcoholic specimens, and its generic and family
In general appearance, when living and moving,
affinities are uncertain.
it resembles Gordius and EhamphogonUus.

DENDROCCELA
Stylociiopsis LiTTORALis

Body

or

PLANAKIANS.

Verrill, sp. nov. Plate

XIX,

tig. i)d.

(p. 32-j.)

with thin margins, very changeable in form, broad oval,
elliptical or oblong, rounded or sub-truncate at the ends, often with the
margins undulated. The tentacles are small, round, obtuse, translucent, each containing an elongated group of about ten or twelve minute
black ocelli on the anterior surface. The tentacles are situated at about
the anterior fourth of the body, and are separated by about one-fourth
of its breadth. Dorsal ocelli about eight, forming four groups of two
each, in advance of the tentacles; marginal ocelli numerous, small,
black, most conspicuous beneath, and most numerous on the anterior
l)ortion, arranged in two or more irregular rows near the margui, extending back to the middle of the sides or beyond. Color pale greenish
or brownish yellow, veined or reticulated with lighter, and with a light
median stripe posteriorly; beneath flesh-color, with a median elongated
light spot, narrowest in the middle, due to internal organs.
Length, 8"""; breadth, about G""".
Xew Haven to Vineyard Sound under stones, between tides.
flat

;

rLANOCERA NEBULOSA
Proceedings of tbe

Girard.

Academy

Plate

XIX,

fig.

100.

(p. 325.)

of Natural Sciences of Philadelpliia for 1853, vol.

vi, p. 367, 1854.

Savin Eock uearXew Haven, under stones at low -water. Charleston,
S. C. (Girard).

Leptoplana folium Verrill, sp. nov. (p. 187.)
Body very flat, with the margin thin and undulated

;

outline versatile,

usually cordate or leaf-like, broadest and emarginate posteriorly, the

;

OF VIXKYAUD

INVElMi:r.KATi: ANIMALS

[CuY.V]

rouiulcd,

l)osterior borders well

solXj),

ETC.

00\)

and the side little convex, nanowinj;sometimes oblong- or elliptical,
;».

to an obtuse point at the anterior end;

and but little narrowed anteriorly the posterior emar^i;ination is usually
very distinct, otteu deep, and sometimes in contraction has a small pntjectin.^- anj^ular point in tlie middle, but attimestheemaroinatiounearl.y
disappears. Ocelli in four "roups, uear thennteriorend the two posterior
clusters are sinaller than the anterior and wider apart; the anterior
clusters are very uear the othei-s, and close together, almost blending
;

;

on the median

line,

and are composed of uumerous very minute crowded

Color pale yelthan those of the other clusters.
lowish flesh-color, veined with deutritic lines of darker flesh color, or
an indistinct pale reddish spot behind the anterior
-with whitish
ocelli; an interrupted longitudinal whitish stripe in the middle, due to
the internal organs, and a small median whitish strii)e posteriorly.
to 15'"".
breadth, 10
Length, 20'"'" to 25
fathoms, among rocks and algic off Block
Off Watch Hill, 4 to
2!)
Island, in
fathoms; off Buzzard's Bay, in 25 fathoms,

ocelli, less distinct

;

'

;

;

PlaxARIA grisea

Verrill, sp. nov.

(p. 487.)

.

Body elongated and usually oblong in extension, often long oval or
somewhat elliptical, obtusely pointed or rounded ])osteriorly head sub;

truncate in front, often a little prominent in the middle the angles
are somewhat prominent, but not elongated. Ocelli two, black, each surrounded by a reniform, white spot. Color yellowish green or grayish,
with a central whitish stripe in the middle of the back, surrounded
;

by darker; head margined with
Length, in extension,

Watch

Hill,

Rhode

12""";

whitish.

breadth, 3"".

Island, under stones, between tides.

Procerodes WiiEATLANDii

Girard.

(p. 325.)

Proceed inj;s Boston Soc. Natural History, vol. iii, p. 'iol, 1-51; Stiiiipson, op.
Flananafreqiicnx Loitly, Marine Invert. Fanna of Rhode Island
cit., p. G, l^iot.
this
and New Jersey, p. 11, lir>'\ Frocerodes frequnis Sfunpson, op. cit., p.
;

Report, p.

:S'ew

Haven

3"25.

to Cascc3 Bay.

Point Judith (Leidy).

Abundant under

sachusetts ((Jirard).

FoviA Warrenii Girard.

IManchester, Mas-

stones, between tides.

(p. 480.)

Proceedings of the Boston Society of Natural History, vol. iv, p.
Stimpson, Prodromus, p. G, IrioT. Vortex irunniil Girard, op. cit..
264 and 363,

A small,

1H.">1

;

Baj*.

185"2

iii,

pi>.

Diesiuj;, op. cit., vol. xiv, p. 2>0, iSQi.

narrow, oblong, red Planariau, apparently belonging to this
Wood's Hole, amoug eel-grass, and also in

species, w^as collected at

Casco

"211,

vol.

Chelsea, Massachusetts (Girard).

;,
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Bdelloxira CAA^dida Girard.

(p. 400.)

Proceedings Boston Society Natural History, vol.
dida Girard, op.

cit., vol. iii, p.

iv, p.

2G4, (for 18.50), 1851.

211, 18.V2.

Vortex cnn-

Bdelloura i)nrasit'ica'L&\(\y

Proceedings Academy Natural Sciences of rhiladelpliia for 1851, vol.
1852; Stimpsou, Prodromus, p. 6, 1857.

Great E^or Harbor

New Haven

;

[634]

:

Massacbnsett.s Bay.

v, p. 24*2^

Parasitic on

the gills of the "liorseshoe-crab" {Limulus FolypUemus).

Bdelloura rustic a

Leidy.

Proceedings Acad. Natural Sciences of Pliiladelphia, vol.
Stimpsou, Prodromus, p. 6, 1857.

Great

Egg Harbor, on

TJlva

v,.

p.

212,

1852

tathslma (Leidy).

NEMATODES.

PONTONEMA MARINUM

Leidy.

Plate

XVIH,

Marine luvertebrato Fauna of Rhode Island and

fig.

New

94.

(p. -'323.)

Jersey, p. 12 (144), 1855.

Great Egg Harbor to Xew Haven and Vineyard Sonnd; very abundant from above low-water mark to 10 fathoms.

PONTONEMA VACILLATUM

Leidy.

(p. o2G.)

New Jersey, p. 12
Vineyard Sound, with the preceding.

Marine Invertebrate Fauna of Rhode Island and

Great

Egg Harbor

to

(144), 1855.

Various other small, free Nematodes are frequently met with, but
they have not been carefully examine(L
Numerous species are also parasitic in the stomach, intestine, muscles
and other organs of fishes, Crustacea, worms, &c. (See page 450.)

MO

I.

L

USCA

.

CEPHALOPODA.
DIBRANCHIATA.

Ommastrephes ILLECEBROSA.

(p.

44L)

Loligo illecebrosa Lesueur, Journal Acad. Natural Sciences, Philadelphia, vol.

ii,

Gould, luvertebrata of Massachusetts, ed. i, p. 318,
1841 Dekay, Natural History of New York, Mollusca, p. 4, 1843. Ommaslrejjlies
sacjif tains Biuney,* in Gould's luvertebrata of Mass., ed. ii, p. 510, 1870, buc
not Plate 2.5, fig. 339 {non Lamarck, sp.)
p. 95, Plate 10,

1821

;

;

A large

specimen, taken at Eastport, ]\Lxine, was ten inches long, exWhen preserved in alcohol the Caudal-fin was
rather more than one-third of the length of the head and body together
its width was equal to about three-fourths of its length.
The colors of
clusive of the arms.

;

on page 442. A small specimen from
Newport, E. L, agrees in color and most other respects with the larger
specimens, but differs somewhat in the proportions, especially of the
caudal fin, probably- owing to its immaturity. This specimen, in alcohol,
this specimen were described

*

Biuney's, Plate xxvi, Figs. 341-344, erroneously referred to Loliijopsis pavo, appar-

ently rejiresents this species.

ixvEiM'Kiir.ATi:

[o;?r)]

is

84"""

loiiji',

the (Mudal

A

IVesli

animals of vixkvakd souxd,

exclusive oltlie

liii

is 2.")"""

hmi;-

;iriiis

and

specimen, eaii^ht

the body

;

.'!()"""

in

irrc.

is 7i,"""i loii;^-, 15"'"'

o41
Itroad

;

broad.

Casco

l>a>',

liad the, tbHowinf;- propor-

Lenj^th of head and body, not incbidin^- the arms,

-^'Ji"""
length
diameter of body, ;]5""" ;
of caudal fin, 80""" ; breadth of fin, 90"""
length of upi)er arms, 80'""' of second pair, lUO'"'" of third pair, 100"""

tions

:

;

;

;

;

j

of extensile arms, 18ii"""

90'""'.

of the ventral pair,

;

Greenport, Long Island, (Saudersou Smith)
rrovincetowiij Massachusetts; (Jaseo

Bay

;

Newport, llhode Island
Desert, Maine; J5ay
;

Mount

;

of Fundy.
Ojnnidsf replies

our coasts, and

7>(n7yvo,'j//

(Lesueur,

found

s[).) is

in the

Gulf Stream

off

may sometimes

occur accidentally on our shores. It is
a more slender and elongated species than the preceding, with a relaThe figure given
It is also darker colored.
tively shorter caudal fin.
by Biuney in the last edition of Gould's Invertebrata of ^Massachusetts
(Tlate

2.J, fig.

310) does not represent this species.

LoLKrO Pealii Lesueur.

Plate

XX,

figs.

102-105.

(p. 140.)

Journal Acad. Natural Sciences, Philadelphia, vol. ii, p. 92, PI. 8, 1821; Dekay,
Natural History of New York, MoUusca, p. 4, PI. 33, fig. 354 (copied from
Lesneur)
Binney, iu Gould's Invertebrata of Mass., ed. ii, p. 514 (PI.
25, fig. 340.) probably represeuts this species, certainly not 0. Bariramii.)
;

South Carolina to Massachusetts Bay. Very common in Long Island
Sound and Vineyard Sound.
The young, from an inch to two inches in length, were taken from the
middle of July to the last of August in great numbers, at the surface,
in Vineyard Sound, by Mr. Viiial X. Edwards.

LoLiGO PUNCTATA Dekay.
Natural History of New York,

Molliisca, p.

Gould's Invertebrata of Mass., ed.

ii,

3,

PI.

I,

ti^.

1,

1~4-)

;

Uiniiey, in

p. 513.

probably identical with the preceding species. The slight
have not been able to
fully satisfy myself in regard to this, I have not thought it i)roper to
This

is

differences noticed are probably sexual, but as I

them at this time.
Long Island Sound.

unite

LoLiGO PALLIDA Verrill,

Body

sp. nov.

Plate

XX,

figs. 101,

101a.

(p. 441.)

backward. Anterior border of mantle
"with a prominent, obtusely rounded, median dorsal lobe, from which the
margin recedes on each side; on the lower side the margin is'concave
in the middle, with a projecting angle on each side.
Caudal fin large,
about as broad as long, more than half as long as the body. Siphon
large and stout; upper pair of arms considerably smaller and shorter
than the others, slender at tips, margined along the inner dorsal ridge
with a thin membrane. Second pair of arms stouter and longer, tri(jueThird pair much stouter and
tral, slightly margined on the outer angle.
considerably longer, with a membranous fold along the middle of the
stout, tapering rapidly

;
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\Ybicli expands into a thin membrane toward the end.
Tentacular arms long and slender, in extension longer than the body,
the portion that bears suckers forming about one-third the whole
length; in the female the larger suckers on the middle of this portion
are not so large as the largest on the other arms, and are arranged in

outer surface,

about four rows; those near the tips of the arms are very small and
crowded. In the male the principal suckers of the tentacular arms are
very much larger than in the female, and considerably exceed those of
the other arms; they form two alternating rows along the middle of the
ai'm, and external to them there is a row of smaller suckers on each side,
alternating with, them; the suckers toward the tips are very numerous,

and crowded

small,

;

outside of the suckers, on each side, there

membrane with a

ginal

is

a mar-

membranous fold runs
a broad membrane near the

scolloped edge; another

along the outer surface and expands into
end the arms of the ventral iniir are intermediate in length between
those of the second and third pairs. Ground-color of body, head, arms,
and fins pale, translucent, yellowish white entire ventral surface pale,
with small, distant, brownish circular spots, which are nearly obsolete on
the siphon and arms; the upper surface is covered with pale brown,
unequal, circular spots which are not crowded, having si)aces of whitish
between them the spots are more sparse on the head and arms, but
somewhat clustered above the eyes. The general appearance of the
animal when fresh is unusually pale and gelatinous. The "pen" is
broad, quill-shaped, translucent, and amber-colored.
medium-sized
male specimen preserved in alcohol measures 145""" from the base of the
dorsal arms to the posterior end of the body length of body, 120"'"^
length of caudal tin, 70'""' breadth of fin, 75"""; length of first pair of
arms, 42""" of second pair, 50"""; of third, GO"""; of tentacular arms,
;

;

;

A

;

;

;

150™"^

of ventral pair, 53""".

;

Long Island Sound.
The Spinila Peronil Lamarck,
516,

but

fig.
it

fragUls in Binney's Gould, j).
on the outer beaches of Nantucket,

[ISpinila

755), is occasionally cast up,

probably does not occur alive in our waters.

GASTEOPODA.
PECTINIBRANCHIATA.

Bela iiarpularia Adams.
II.

Plate

XXI,

fig.

and A. Adams, Genera of Recent Mollusca,

brata of Mass., ed. ii, p. 352, fig. 191.
Journal Natural History, vol. ii, p. 106,
brata of Mass., ed. i, p. 291, fig. 191, 1841.
of New England, page 48, 1851.

vol.i, p. 92,

(p. 508.)
18.">3

Ftisus harptdarius

;

Gould's Inverte-

Conthony, Boston

PL

1, fig. 10, 1838; Gould's InverteMangeVia harpuJarla Stiuipsou, Shells

Labrador and Greenland. Off Gay Ilead, 10
of Fnndy frequent in from 1 to SO fathoms.
the Post-Pliocene "Leda-clays" of Labrador (Packard); and

Massachusetts Bay
to 19 fathoms

Fossil in

108.

;

in the

Canada (Dawson).

to

Bay
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Bela tleuugtomauia Adams.
and A. Adiims, Genera of Recent Mollusca,

vol. i, p. 92, 1858
Gould, Invert,
Famis 2>hnrotomariits Conthouy, Boston Journal
of Natural History, vol. ii, p. 107, Tlato 1, fig. 9, 1838. Fusiin rufnn Gould, Invert,
of Mass., cd. i, p. 190, fig. 192 {n<m Montagu). liuccitiiim pymmidalti Strom, N.
A.Dan, iii, p. 290, lig. 22 (t. Loven). Defrancia Valdii (Brdi) MoUor, 1842 (t.
Loven). Maiuiclia j>n/(((/i(V/f(/iv Stiiupsou, Shells of New England, p. 49.

11.

of Mass.,

v(\. ii,

;

p. 355, lig. 625.

Off the coast of Lono- Island, in 40 fathoms (Stimpson). MassachuBay to Labrador in Casco Bay and the Bay of Fiindy not uncommon in 18 to GO fathoms. Groenhind (Miiller). Finmark (Loven).

setts

;

Fossil in the Post-lMiocene depo.sits of Canada, Labrador, (ireat Jlritain,

and Scandinavia.
The identification of this species with the Buccinum pyramUlide Strom,
is somewhat uncertain; if correct, the latter name has priority.

Bela plicata Adams.

Plate

XXI,

fig.

107.

(p. 383.)

H. and A. Adams, Genura of Recent Mollusca, vol. i, p. 92, 1858. Phurotoma plicata C. 1>. Adams, Boston Journal of Natural History, vol. iii, p. 318, Plate 3,
fig. 6; Gould, Invert, of Mass., ed. i, p. 282, fig. 187; ed. ii, p. .350, fig. (!12.
I'h'urnfoma pliiosa C. B. Adams, Contributions to Conchology, vol. i, p. 54, 1850
Jay, Catalogue, ed. iv, p. 327. Pleuroioma hnninea Perkins, Proc. Boston Soc.
;

Nat. History, vol.

Xew Haven,

xiii, p. 121,

18G9.

Huntington and Greenport, Long Island
New York (Dekay). Dartmouth, jNIassachusetts,
(Sanderson Smith).
and Xew Bedford Harbor, in mud, (C. B. Adams). Beaufort, X. C. (Dr-

Near

E. Coues).

rare.

Indian Pass, Florida (E. Jewett).

Mangelia cerina.

(p. 432.)

American Journal of Science, vol. iii, p. 210, 1872. Fleurofoma ccr'niiim
Kurtz and Stimpson, Proceedings of the Boston Society of Natural History,
Stimpson, Shells of New England, p. 49, PI. 2, fig. 2, 1851.
vol. iv, p. 115, 1851

Yerrill,

;

composed of about
augulated
in the middle
smooth,
others
apical
whorls
the
whorls;
seven
and decidedly flattened just below the suture; suture distinct, but
shallow, undulated; the body whorl has about eleven prominent, longitudinal, sub-acute plications or ribs, separated by wide, concave interspaces. The ribs are most prominent at the angulation above the middle
of the lower whorl, and do not extend on the flattened sub-sutural band.
Shell elongated, fusiform, rather acute at apex,

is covered by fine, raised, revolving lines, often
and smaller, separated by wider stri;c, and crossed by
The
tine, distinct lines of growth, rendering them slightly nodulous.
revolving lines are most distinct on the sub-sutural band, and are often
Outer lip acute, with a
nearly obsolete over the summits of the ribs.
decided angle at about the posterior fourth, where it recedes to form a
decided, rounded notch, at and just above the angle; middle portion
nearly straight, gradually curving and receding toward the anterior end;
Color whitish, or
canal short, straight, and .somewhat contracted.

The whole surface
alternately larger

slightly yellow
3'""'

;

;

inner surface light wax-yellow.

length of aperture,

3"'"'.

Length,

0.5"""

;

breadth,
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New Haveu. New

Tiiiejaitl Sound, 3 to 10 fathoms; near

Bedford,
Staten Island; Greenport
Island, low water to 3 fathoms, (S. Smith).
Fossil in the Post-Pliocene of South Carolina.

Mass., and Charleston, S. C. (Stiiupson).

and Huntington, Long
Beaufort, N. C. (Coues).

Pleurotoma bicarinatum Couthouy.
Boston Journal of Natural History,
Invert, of Mass., ed.

i,

x").

281,

vol.

fig. 18(i

Stimpson, Shells of New England,
Genera of Mollusca, vol. i, p. 9.5.

;

Plate
p. 104,

ii,

eel. ii,

XXI,

Plate

fig.

1, fig.

p. 31'J, fig. 618.

(p. 418.)

1838; Gould,

MaiKjeJia hicarinata

Defrancia hicarinata

p. 49.

lOG.
11,

II.

and A. Adauisi

Stouington, Conn. (Linsley). Vineyard Sound, G to 12 fathoms, rare;
This is a rare and imperfectly
Massachusetts Bay; Bay of Fundy.
known species. I have never had opportunities to examine the living
animal.

The

and the two

generi(5 relations of this

i)i-ecBding shells are still

doubtful.

BucciNUM ITNDATU3I
Systema Natura',
p. 305; ed.

ii,

Linnc.

Plate

XXI,

fig.

121.

(p. 494.)

Gould, Invertebrata of Massachusetts, ed. i,
Bticciiiiua undidatitm Mi'Aler, in Kro^'er's Tids-

ed. xii, p. 1204.

p. .366, fig. 634.

skrift, vol. iv, p. 84,

1842

(t.

Stimpsou, Review of the Northern
186.5.
Bnceinum Lahradorense
1846 (t. Stimpson).

Stimpson).

liuccinums, in Canadian Naturalist, October,

Reeve, Couch. Icon., vol.

iii,

Buc.

i,

5,

Gay Head, G to 19 fathoms. Off"
north latitude 40°, west longitude 73^, in 32 fathoms,
sandy bottom, (Captain Gedney).
]\Iontauk Point, Long Island,
Near Stouington, Conn. (Linsley)
and Little Gull Island (S. Smith). Not common south of Cape Cod,
except on the outer islands and in deep water common in Massachusetts Bay; and very abundant on the coast of Maine, and northward to
Greenland. On the European coast it occurs from Iceland and the
North Cape to France, and from low water to 650 fathoms. In the Bay
of Fundy it is abundant from above low- water mark to 100 fathoms.
As a fossil it is common in the Post-Pliocene deposits of Maine, Canada, Labrador, and Great Britain. Mr. Desor obtained it from the PostMouth

New

of

Vineyard Sound and

off

Jersej',

;

;

Pliocene formation of Nantucket Island.
The ordinary American specimens from shallow water differ considerably in form from the typical European specimens, but the species is
quite variable on both coasts, and I have examined large specimens
from Saint George's Bank and La Ilave Bank, dredged by Mr. S. I.
Smith, which differ very little from the common European form, and it
easy to form series connecting these Avith our common shore speciI am, therefore, unable to agree with Dr. Stimpson, who considered our shell distinct from the European, and adopted the name

is

mens.

unduJatum

for

it.

Neptunea curta

Verrill.

Amer. Conch., iii, Phite 29, 1831 (non Linn6, Pennant, etc.).
Fnsus Islandicus Gould, Invert, of Mass., ed. i, p. 284; ed. ii, p. 371, fig. 638
(hoh Chemnitz, Guieliu, etc.). Fnstifi curias Jefireys, British Conchology, vol.

Ftisus corneus Say,

iv, p. 336, 1867.
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Massachusetts
luoii in

reports

I>:i.y

to Liibiador.

the 13ay of Fiiiidy from
it,

Casco

h)\v-\vat(M'

r>;iy,

mark

<J

to.")!)

.'U5

lallioiiis;

to 80 fal horns.

com-

Liiish'V

as F.eor)ici(Sj fiom lislistomachs at Stoiiiii;;ton, Comiecticiit.
(lea<l shells of this s[)e(;ies, wliieh have been

the Yale ^Museum are

Ill

occupied by

IJiqxiniiri,

Loii<4' Ishiiid,

oir

by

8.

]\Ir.

fouml on Fire Island Beach, on the south side of
I. Smith.
It i)robably inhabits the deep water

Block Island.

The

dentition of this species

is

decidedly buccinoid.

The central

plates are transversely oblong-, deeply concave above, with the lateral

angles produced; below armed with three small, nearly equal, short teeth,
lai-gest, beyond which, on each side, it is concave, the outer
little prominent.
The lateral plates are large, with an

the central one
angles being a

outer, very strong, curved tooth, and two much smaller, slightly curved
ones near the inner end, the innermost being slightly the largest.

The dentition agrees very closely with that of N. antiqiut, the type
both of the genus Xeptunea, Bolton, 1798, and Chrysodomiis, Swainson,
ISfO, but it is ver}' different from that of SipJio Berniciemifi {S. Islandiois Trosch.), which Troschel refers to the Faciolarida\
The latter is
evidently the tyi>e of a genus {Sipho) very distinct from Xeptunca; but

among

the European

i>\)eit'wi>,

Inlandtca (as described

b}'

f/yacilis,

propinqfia, hiiccinat<(,

and the true
and be-

Jeffreys) are closely related to curta,

long to the genus Neptunea^ in the family Baccini(hp.

Neptunea

{Xcptunella)

pygm^ea.

Tlate

XXI,

fig.

115.

(p. 508.)

Fusns Ishiudicus, var. pygmwiis, Gould, Invert, of Mass., ed. i, p. 284, fig. 199,
1S41.
Triton'mm ptjgmmam Stimpson, Sliells of New Euo;laad, p. 46, 1851.
Fiisiis Trumbitllii Liusley, Amer. Journal Science, ser. i, vol. xlviii, p. 28, fig.
Fiisns pygm'eiis Gould, Invert, of Mass., ed. ii,
1, 2, 1845 {lion Gould, 1818).
Xeptiniea (Sipho) j)<j<jma'a H. and A. Adams, Genera Recent
p. 372, fig. 639.
MoUtisca, vol. i, p. 81, 1858. Chry^odomus pijfjmwiis D.xU, Proc. Boston Soc. Nat.
Hist., vol. xiii, p. 242, 1870.

Deep wateroflfXew London and Stonington,Connecticat, northward
the Gulf of Saint Lawrence. East of Block Island,
off

Buzzard's Bay, 25 fathoms

dant and large;
fathoms,

off

common

;

;

off

Gay Head,

2!)

Bay

to

mud

;

19 fathoms, mud, abun-

Edgarton, 18 to 20 fathoms
Eastport, Maine, and.

fathoms, sandy

;

Casco Bay, 10 to 40

of Fnndy, low water to

100 fathoms (A. E. Y.). Xear Saint George's Bank, 40 to 150 fathoms
east of Saint George's Bank, 430 fathoms; and off Halifax (S. I. Smith).
The odontophore in this species is long and slender the dentition is
;

;

buccinoid.

The middle

plate is small, transversely oblong, concave

above, below convex, with one very small central tooth; lateral plates
and strong, with a large, curved outer tooth, and a
smaller bitid inner tooth, widely separated from the outer one.
The peculiarities in the dentition of this species, in connection with
the singular wooly or velvety epidermis, indicate that this species
should form the type of a subgenus, or perhaps even a distinct genus.
For the group I would propose the name XepiundJa.
relatively large
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FULGUR CARICA

Coniiul.

PI.

XXII,

fig.

127.

[640]

(p. 35o.)

Proceedings of the Academy of Nat. Sciences, Philadelphia, vol. vi, p. 319,
1853 Gill, on the Genns Fnlgnr and its Allies, in American Jonrual of Conchology, vol. iii, p. 14.5, 1867. Murcx carica Gmelin, Syst. Nat., p. 3545, 1788.
Fulgnr eUccans (pars) Montfort, Conch. Syst., vol. ii, p. 503, 1810, fig. (t. Gill).
Pyrula carica Lamarck, Anim. sans Vert., ed. i, vol. vii, p. 138, 1822 ; Gould,
Invert, of Mass., ed. i, p. 296. Busycon carica Gould, op. cit., ed. ii, p. 383, fig.
046 Stini2>son, in American Journal of Conchology, vol. i, p. 61, 1865.
;

;

Eixstern coast of the United States

northward to Cape Cod southand west Florida. Abundant in Vineyard
Sound, in 1 to 10 ftithoms
also in Long Island Sound, near Xew
Haven. Xantucket (Adams); St. Augustine, Florida (H. S. Williams) j
west Florida (E. Jewett.) It occurs in the Miocene formation of Maryland and Virginia, and in the Post-Pliocene deposits of Virginia, Xorth
Carolina, South Carolina, and Florida.

ward

;

;

to northern Florida,

;

SYCOTYPUS CANALICULATrS

Gill.

American Journal of Conchology,

(p. 355.)

iii, p. 149, 1867. Miirex caiiaHcuIatnn Linnc,
Pyrula canaliculaia Lamarck, Anim. saus Vert.,
vol. vii, p. 137, 1822
Gould, Invert, of Mass., ed. i, p. 294, fig. 206. Busycon
canaliculatuiu, H. and A. Adams, Genera of Recent MoUusca, vol. i, p. 151, 18.58
Gould, Invert, of Mass., ed. ii, p. 380, fig. 645. FuUjur canaliculaia Say,
Journal Acad. Nat. Sciences, Philadelphia, vol. ii, 1822 Conrad, Proc. Phil.

vol.

Syst. Nat., ed. xii, p. 1222.
;

;

;

Acad., vol. vi, p. 219, 1853.

Eastern coast of the United States northward to Cape Cod and Xansouthward to Georgia and Xorthern Florida, Western Florida,
and northern shores of Gulf of Mexico. Abundant in Vineyard Sound,
;

tucket

;

Long Island Sound, &c., in 1 to 8 fathoms. St. Augusu 3, Florida
(H. S. Williams). Found fossil in the Post-Pliocene of Virginia, Xorth
and South Carolina, and Xorthern Florida;
Carolina aud JMiocene of Maryland.

in the Pliocene of

South

;

Xassa vibex

Say.

Plate

XXI,

fig.

111.

(p. 371).

Journal Academy Nat. Sciences, Philadelphia, vol. ii, p. 231, 1822 Gould,
Invertebrata of Mass., ed. ii, p. 365, tig. 633. Xassa freiensis Perkins, Proceedings Boston Soc. Nat. History, vol. xiii,p. 117, figure, 1869 (variety).
;

Eastern coast of the United States northward to Vineyard Sound
southward to Florida, and the Gulf of Mexico not abundant north of
Cape Hatteras.
In Vineyard Sound aud Long Island Sonnd, found
sparingly in shallow water among eel-grass. Xew Bedford (Adams).
Lloyd's Harbor, Huntington, and Xorth port. Long Island (S. Smith)
Egmont Key, Florida (Jewett). It has been found in the Pliocene and
Post-Pliocene of South Carolina.
Some of Say's original specimens were from South Carolina, others
from Great Egg Harbor, Xew Jersey. At the latter locality I have also
collected among eel-grass, in shallow water, the variety described by
Dr. Perkins as N'. fretensis, which is the most common form in all the
more northern localities. Specimens intermediate between these and the
ordinary southern forms are, however, of frequent occurrence, and the
typical form also occurred in Vineyard Sound, with the variety.
;

;

;

;
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TiiiTiA TRiviTTATA Adiims.
II.

Plate

XXI,

and A. Adams, Genera of Receut MoUusca,

Qg. 112.
vol.

(p. ;j54.)

Naaaa Irivitlala
Gould, Invert,
Buccinitm tririttatum Adams, Boston Journal
G32.
Gould, oi). cit., ed. i, p. ;]0'J, ii;;. 211.
i,

p. 122, 1858.

Say, Jonnial Acad. Natural Sciences, Philadelphia, vol.

of Mass., ed.

ii,

p. 304,

of Nat. Hist., vol.

ii<ij.

p. 2Gr>

ii,

347

ii,

p.

231

;

;

Gulf of Saint Lawrence to Northern Florida. ]*]astport, Maine, and
Bay of Fundy, 3 to 30 fathoms, not abundant Casco Bay, 1 to 40 fathoms,
abundant; Vineyard Sound and Buzzard'sBay,0tol4fathonis,abundant;
off Block Island, 2\) fathoms; Long Island Sound, common.
Gasp(5,
Canada (Dawson). Fossil iu the Post-Pliocene of Point Shirley, Mass.,
Nantucket (Desor), Gull Island (Smith), Virginia, South Carolina, and
North Carolina in the Pliocene of South Carolina and iu the Miocene
of Maryland, Virginia, and South Carolina.
;

;

;

Ilyanassa obsoleta Stimpson.
American Journal of Conchologj-,

Plate
vol.

i,

XXI,

p. 61,

113.

fig.

Plate

(p. 468.)

9, fij^s. 11, 12, 186.5.

Nassa

Journal Acad. Nat. Sciences, Philadelphia, vol. ii, p. 2;?2, 1822 Biuney's Say, p. 77, 18r)8 Gould, Invertebrataof Mass., ed. ii, p. :}()2, fig. 631
Buccinum obsoleium Gould, Invert, of Mass., ed. i, p. 308, fig. 210 Tritia obsoleta
H. and A. Adams, Genera, p. 122, 1858.
obsoleta Say,

;

;

;

;

Eastern and southern coasts of the United States; northward to
Oasco Bay, Maine, and the mouth of the Kennebeck Kiver, and local in
the southern part of the Gulf of Saint Lawrence; southward to Florida
and the northern shores of the Gulf of Mexico. Extremely abundant
on the whole coast south of Cape Cod more local farther north, and
mostly restricted to sheltered bays and harbors. It has not been found
on the east n part of the coast of Maine nor in the Bay of Fundy. An
isolated colony of this species is found on the western and southern
shores of the Gulf of Saint Lawrence and Prince Edward's Island (Bell,
Dawson).
As a fossil it has been found in the Post-Pliocene deposits at Point
Shirley, in Chelsea, Massachusetts (Stimpson)
at Nantucket Island
Virginia and South Carolina. It is also reported from the
(Desor)
Pliocene of South Carolina.
;

;

;

;

Urosalpinx cinerea Stimpson.
American Journal of Conchology,

Plate
vol.

XXI,
Plate

fig.

llC.

(p. 306.)

and

Fusus
7, 1865.
Journal Academy Nat. Science, Philadelphia, vol. ii, p. 236, 1822;
American Conchology, Plate 29, 1831. Bitcciuiim ])licosum Menke, Syn., ed. ii,
Gould, Invertebrata of Mass., ed. i, p. 303, fig. 213.
p. 69, 1830, (t. Gould)
Buccinum cinereum Gould, op. cit., ed. ii, p. 370, fig. 637.
i,

p. 58,

8, figs.

6

civcreus Say,

;

Eastern coast of the United States; northward to Massachusetts Bay,
local farther north, to the Gulf of Saint Lawrence; southward to
Georgia and Northern Florida, and on the west coast of Florida, at
Tampa Bay. Abundant in Vineyard Sound, Buzzard's Bay, Long
Island Sound, and along the coast of the I\Iiddle States, especially on

and

oyster-beds.
to 8 fathoms.

24 V

In \'ineyard
It occurs in

Sound it occurs from above low-water mark
some of the shallow and sheltered branches
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of Casco Bay, especially at tbe upper end of Quahog- Bay, but has not
been found on the islaud.s, nor farther eastward along the coast of
Maine, nor in the Bay of Fuudy. A colony exists, however, in the
southern part of the Grulf of Saint Lawrence, associated with the preceding and other southern species. It is found fossil in the Post-Plio.
cene of Point Shirley, Massachusetts, Nantucket, Gardiner's Islaud,
Virginia, North Carolina, and South Carolina in the Pliocene of South
Carolina; and in the Miocene of Maryland.
;

EuPLEUEA CAUDATA H. and A. Adams.
Genera of Recent MoUusca,

vol.

Plate

p. 297, tig.

i,

176

;

117.

fig.

(p. 371.)

;

Conchology, vol. i, p. 58, Plate 8,
Jonrnal Acad. Nat. Sciences, Philadelphia,
of Masa., ed.

XXI,

Stimpson, Amer. Journal of
p. 107, 185S
lig. 5 (dentition), 18o5.
Bandla caiidata Say,

i,

ed.

ii,

vol.

ii,

p. 236,

1822

;

Gonld, Invert,

p. 386, lig. 648.

Eastern coast of the United States northward to Nantucket and Cape
Cod; southward to northern Florida, and western Florida, at Tampa
Bay. At Vineyard Sound it occurred living in considerable numbers in
the shallow ditches on the marshes, as well as in the sound itself, in 1
Great
to 8 fathoms; off New Haven, in 1 to 5 fathoms, not abundant
Egg Harbor, frequent among eel-grass in shallow water. Egmont Key,
;

;

Florida (Jewett).

In the

fossil state this species

has been found in the Post-Pliocene of
and Florida; in the Pliocene of

Virginia, North and South Carolina,

South Carolina ; and

in the

Miocene of Maryland and South Carolina.

Purpura lapillus Lamarck.
Anim. sans

Vert., ed.

Mass., ed.

Nature,

Watch

Hill,

i,

p.

301

;

i,

Plate

XXI,

vol. vi, 1822; ed.

ed.

ii,

ii,

figs.

118 to 120.

vol. x, p. 79;

p. 360, fig. 630.

(p. 30G.)

Gould, Invert, of

Bucciniiiii lapillus Linn<5, Syst.

ed. xii, p. 1202, 1767.

Rhode Island; Montauk

Point,

Long Island; Cuttyhuuk

Island; shores of Vineyard Sound, at Nobsca Point; northward to the

Arctic Ocean.

On

the European coast southward to Portugal. NorthSitka (Middeudorff). This species is local south

eastern coast of Asia.

Cape Cod, and has not been found to the eastward of Stouington, Con.
Long Island Sound. It is extremely abundant along the
northern coasts of New England and Nova Scotia, often nearly coverof

necticut, in

ing the surface of the rocks toward low-water mark, where they are en.
crusted by Balanus halanoides, upon which it chiefly feeds, inserting its
proboscis between ihe opercular valves of the barnacle.
,
This shell has been found in the Post-Pliocene deposits at Waterville^

Maine, and at Gardiner's Islaud, but is not a common fossil in this
country. In England it is found in the Eed-Crag and all later formations it also occurs iu the Post-Pliocene deposits of Scandinavia. The
fossils show the same variations that are seen in the recent shells.
;

Ptychatractus ligatus stimpson.
American Journal of Conchology, vol. i, p. 59, plato 8, fig. 8 (dentition), 1835.
Fasciolaria llfjafa Mighels and Adams, Boston Journal of Nat. History, vol. iv,
p. 51,

Plate

4, lig. 17,

184?; Gould, invert', of Mass., ed.

Casco Bay, Maine, to Labrador.

ii,

p. 385, fig. 647.

Stonington, Connecticut (Linsley).

;
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Caseo Bay, 20
(Willis);

to 40 fatlioms;

Bay

of Fiiiuly, 15 to 00 fathoms.

Gaspe (Whiteaves); Miirniy Bay (Dawson);

,'549

Halifax

Min^^aii (Foote).

This shoU occurs sparingly at all these localities.
It has not been
recorded from south of Cape Cod by any one except Linsley, and it
must be regarded as a very doubtful member of the fauna of Southern

New England

until rediscovered.

Dr. Dawson records one broken specimen from the Post-Pliocene of
Montreal.

Anachis avara

Perkins,

(p. 30G.)

Proceedings, Bostou Soc. Nat. History, vol. xiii, p. ll:i, 18()9 (in part). C'ohimhclhi (ivara Say, Journal Acad. Nat. Sciences, Philadelphia, vol. ii, p. 230, 1822;
(in part) Glould, Invert, of Mass., ed.

Cape Cod

1,

p.

313; ed.

p.

ii,

350 (in part).

Northern Florida Western Florida and the northern
shores of the Gulf of Mexico. Vineyard Sound, from
to 10 fathoms;
Long- Island Sound Great Egg- Harbor, New Jersey Nantucket (Adams) Fort Macon (Cones); South Carolina (Gibbes); Georgia (Couper)
Western Florida (Jewett). North of Cape Cod, it is local and rare ;
Massachusetts Bay (Stimpson).
Fossil iu the Post-Pliocene of North and South Carolina, and in
the Pliocene of South Carolina.
to

;

;

;

;

Among

the shells usually- referred to this species there are great vaand sculpture, and the color is quite inconstant. The

riations in form

numerous specimens that

I have examined from various localities can,
however, be arranged iu two groups, between which I have found no
specimens that can be regarded as truly intermediate, although most of
their distinctive characters are variable iu each series. For the present, therefore, I have with some hesitation followed Mr. Eavenel in regarding these two principal forms as distinct species. As these species
(or varieties) have not been distinguished by most writers, it is i)robabIe
that some of the northern localities given above should properly go
under the next species, which is far more abundant in Vineyard Sound
and Long Island Sound than the typical avara, while the latter predominates in the collections from Fort ]Macon, North Carolina, and southward. The figures given by Dr. Gould represent the ordinary northern
form of the following species. In the first part of this report both forms
are included under avara.
From Fort 3Iacon I have specimens that agree perfectly with Say's
original description of avara. These are less elongated than the next
species, and rather fusiform, the thickest part being but little below the
middle, with the spire acute. The mature shells have ten flattened
whorls; the first three or nuclear whorls are smooth; some of the succeeding ones usually have numerous vertical costre the last whorl has
10 to 13 more or less prominent, smooth obtusely rounded, somewhat
curved costa', separated by wider concave intervals, and gradually disappearing below the middle; below the cost;e are numerous, well im;
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pressed revolving grooves, of which 8 or 10 are wider and deeper thau
the rest similar but finer grooves cross the spaces between the costa^,
but are mostly obsolete on the costa? the middle whorls usually have a
similar number of costse, which are less prominent, and often more or
;

;

less obsolete, while the spaces

revolving

The canal

striiie.

is

between are crossed by numerous

fine

and nearly straight; the

short, broad,

lip well rounded, not incurved anteriorly, but with a decided
diameter,
emargination posteriorly. Length of mature shells, 13'""'

outer

5

C'"™,

often smaller.

and form from Vineyard Sound and New
above description in most respects, but
have 14 or 15 costre on the last whorl, and about 20 on the preceding
ones, where the cost^e are so crowded that the spaces between are often
Specimens of the same

Haven agree

narrower than the

Anachis

size

closely with the

costae.

similis Yerrill.

Plate

XXI,

fig.

Columhella similis Raveuel, Proc. Acad. Nat.
trauslirata Ravenel, op. cit., p. 42.
ed.

i,

p. 313, fig. 197

:

ed.

ii,

109.

Sci., Philacl., 1861, p. 41.

ColumbeUa avara

ColumicUa

(in part) Gould, Invert.,

p. 356, fig. 726.

Massachusetts Bay to Georgia. Abundant in Vineyard Sound and
Long Island Sound; Great Egg Harbor. Fort Macon (Dr. Yarrow.)
This species is usually much more elongated than tlie preceding, with a
more elevated spire, the broadest place being a little above the lower
third of the length. Whorls, 10 flattened the nuclear whorls smooth
The canal is longer, and usually distinctly excurved the outer lip is
more or less incurved anteriorly, so as to slightly narrow the canal the
body-whorl lias 18 to 20 or more rather regular, obtuse costte, separated by spaces of about the same width, generally slightly nodular close
to the suture; at some distance below the middle of the whorl they
gradually disappear, but sometimes there are also smaller intermediate
costie below the middle of the whorl (var. translirata)
the lower part
of the whorl is covered with numerous well-impressed, revolving
grooves, which cross the lower ends of the costae, rendering them nodulous on the upper part of the w horls the revolving grooves are larger
and more distinct than in the preceding species, and usually continue
over the costse the one next below the suture is usually larger than
the rest, and thus produces the subsutural nodules the grooves are
generally least distinct in the middle of the lower whorl, which is sometimes slightly augulated. On the middle whorls there are numerous
(usually more than 25) regular costoe, like those of the last one, and
crossed by about 5 distinct revolving grooves, more conspicuous in the
spaces between; the upper one largest, usually producing a distinct series
of nodules on each whorl. Color exceedingly variable, generally dark
reddish brown, chestnut, or light yellowish brown, more or less mottled
and specked with whitish there is often a subsutural band of white,
or the nodules are white, and also a band of white around the iriildle
;

;

:

;

;

;

;

;

;
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351

of the last whorl, but these are frequently absent.
Length of a rather
large specimen, 17"""; breadth, 7'""'; length of an average specimen,
13"'"';

5"""

breadth,

length of a slender specimen,

;

AsTYRis LUNATA

Dall.

Plate

XXI,

fig.

110.

15"""

breadth,

;

5""".

(p. 300.)

Proceedings Boston Soc. Natural History, vol. xiii, p. 212, 1870. Nasm liinata Say,
Jonrnal Acad. Nat. Sciences, rhihulelpliia, vol. v, p. 213, 1826. Biiccinum
1u)iatum Adams, Boston Journ. Nat. Hist., vol. ii, p. 226; Gould, Invert, of
Mass., ed i., p. :{12, lijjj. I'Jo.
Cohtmbella htnata Gould, op. cit.,cd. ii, p. 359,

TrumbulH Gould, Amor. Journ. Science, vol. vi, p. 235, iig. 7,
Biicciiiiim Wheaflcyi Dekay, Nat. Hist, of Now York,
Mollusca, p. 132, Plato 7, lig. 162, 1843. Cohnnbdla Gouldiana Ag. MSS. Stimpson. Shells of New England, p. 48, 1851
Smith, Annals Lyceum Nat. Hist,
of Now York, vol. viii, p. 308, fig. 5, 1865. Jslyris " limata Say" and J.
''TurnbitUii Liusl.," H. and A. Adams, Genera, vol. i, p. 187 (typograi)hical
fig.

029.

Fiisus

1848, (non Linsley).

;

;

errors).

Bay

and the northern shores of
and not abundant north of Cape Cod, at Provincetown, Nahant, and Swampscott, Massachusetts. Very abundant in
Vineyard Sound, from low-water to 10 fathoms and in Long Island
Sound; Great South l?ay, Long Island; and Great Egg Harbor, New
Jersey; Fort Macon, North Carolina, and southward. Estella Pass,
^Massachusetts

the Gulf of Mexico

;

to Northern Florida

local

;

Florida (Jewett)

Georgia (Couper).

;

Fossil in the Post-Pliocene deposits of South Carolina

and at Gardiner's
Smith) and in the Pliocene of South Carolina.
The color-variety, separated by several writers as C. Gouldiana^ is
identical with the Wheatlei/i of Dekay.
Island,

New York

ASTYRis zoNALis
Buccinum

(S.

Verrill.

;

;

Plate

XXI,

fig.

IIL

(p. 399.)

American Journal of Science, ser. i, vol. slviii, p. 2S5,
1845 (no description); Gould, Amer. Journ. Science, series ii, vol. vi, p. 236,
fig. 8, 1848.
Columbella dissimUis Stirapson, Proceedings Boston Soc. Nat.
History, vol. iv, p. 114, 1851 Shells of New England, p. 47,1851 Gould, Invert,
zonaJis Linsley,

;

of Mass., ed.

ii,

;

p. 358, fig. 628.

Long Island Sound, near New Haven; Vineyard Sound Casco Bay
Grand Menan, New Brunswick,
;

;

Eastport, Maine, 10 to CO fathoms.
in 8 fathoms, sand, (Stimpson).

Stouington (Linsley).

ASTYRIS ROSACEA H. and A. Adams,

(p. 508.)

Genera of Recent Mollusca, vol. i, p. 187, 1858. Buccinum rosaccum Gould, American Journal of Science, xxxviii, p. 197, 1840; Invert, of Mass., ed. i, p. 311,
fig. 195, 1841.
Cohimbclla rosacea Stirapson, Shells of New England, p. 47,
1851

;

Gould, Invert, of Mass., ed.

ii,

p.

257,

627.

fig.

(^)Fusus

HolbiJliii

Miiller, Naturhistorisk Tidsskrift, vol. iv, p. 88, 1842.

fine sandy mud; Stouington, ConBay toGulf of Saint Lawrence; Isles of

East of Block Island, 20 fathoms,
necticut (Linsley); ^lassachusetts

Shoals, 20 fathoms, and West Isles, 10 fathoms (Stimpson) Casco Bay,
10 to 20 fathoms Bay of Fundy, 8 to 60 fathoms Sable Island, Xova
;

;

Scotia (Willis);

Grand Menan,

;

in

deep water, (Stimpson).
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identity of A. HolhoUii, from Greenland, witb this species,

doubtful, for

it

is

was described as smooth, with a firm corneus,

very

fusco-

luteus epidermis.

LUNATIA HERDS Adams.

Plate XXIII,

figs.

H. and A. Adams, Genera of Recent Mollusca,
of Mass., ed.

ii, j).

Pbiladelidiia, vol.

Say, op.

Lunatia

cit.,

ii,

vol.

iriseriata

338, figs. 608, 609.

133 to 136.

vol.

p. 207,

i,

(p. 353.)

1858

Gould, Invert,

;

Natica heros Say, Jour. Acad. Nat.

Sci.,

Gould, Invert., ed. i, p. 231. Natica iriseriata
209 (color-variety)
Gould, Invert., ed. i, p. 233.
1822

p. 248,

v. p.

;

;

Gould, op.

cit.,

ed.

ii,

p. ,340, fig. 610.

Georgia to Gulf of Saint Lawrence and southern const of Labrador.
Coast of New Jersey, near Great Egg Harbor, abundant and large,
(A. E. Y.) ;southern side of Long Island, at Eire Island beach, abundant,
Long Island Sound, at Xew Haven, not common Vine(S. I. Smith)
yard Sound, abundant from low-water to 10 fathoms; Casco Bay, common Bay of Eundy, comuion from low- water to 40 fathoms; Saint
George's Bank, common, (S. I. Smith); Gaspe (Dawson); Georgia
(Couper). The variety triseriata has the same distribution, and is the
more common form in the deeper waters, but is also found on the sandflats at low-water.
It is common in Casco Baj'* and Bay of Eundy, in
1 to 40 fathoms; off Martha's Vineyard, 10 to 20 fathoms and off New
London, Connecticut, 10 fathoms.
Tbis species has been found fossil in the Miocene of Maryland, Virginia, and South Carolina
in the Pliocene of South Carolina
and in
the Post-Pliocene of Canada and South Carolina.
;

;

;

;

;

;

LuNATiA IMMACULATA Adams.

Plate XXIII,

131.

fig.

(p. 508.)

H. and A. Adams, Genera of Recent Mollusca, vol. i, p. 207. Xatica immaculafa
Totteu, American Journal of Science, ser. i, vol. xxviii, p. 3.")1, fig. 6, 1835
Gould, luvertebrata, ed. i, p. 234, fig. 168, 1841. Mamma {?) immaculata Gould?
;

ed.

ii,

p. 344, fig. 614.

Stonington, Connecticut, and eastern end of

Long

Island, to Gulf of

Saint Lawrence. Off Martha's Vineyard, 20 fathoms; east of Block
Island, 29 fathoms.
Stonington (Linsley); Off' Xapeague Point, Long
Island (S. Smith); Xewport, R. I. (Totten). Massachusetts Bay, Casco

Bay, and Bay of Eundy, 5 to 80 fathoms,
at low-water mark in the Bay of Eundy.

Xeverita duplicata Stimpsou.
Smithsonian Check List,

p.

5,

18G0

common

Plate XXIII,
;

Gould,

often found living

;

fig.

130.

(p. 354.)

Inv^ert. of Miiss., ed.

ii,

p. 345, fig.

Xatica duplicata Say, Jour. Acad. Nat. Sciences, Piiiladelphia, vol.

615.

247, 1822

;

Gould, Invert., ed.

i,

p.

236,

and A. Adams, Genera Recent Mollusca,

164, 1841.

fig.

vol.

i,

Lunatia

ii,

p.

(hiplicala

H.

p. 207, 1858.

Massachusetts Bay to Northern Eiorida northwestern Elorida to
Yucatan. Local and not common north of Cape Cod. Abundant at
Nantucket Vineyard Sound Long Island Sound southern coast of
Long Island; New Jersey and southward. Saint Augustine, Elorida
(Williams). Tampa Bay, Elorida, and Egmont Key, abundant, (JewTexas (Schott). Near Vera Cruz, Mexico (coll. T. Salt).
ett).
;

;

;

;

;

;

ANIMALS OF VINEYARD SOUND, ETC.

IX VERTEBRATE

[CIT]

3r)3

and South Caroill the Miocene of .Maryland, Virginia, North
IMiocene of South Carolina and Post-Pliocene of Virginia, Xorth
Carolina, South Carolina, Saint John's Kivcr, and Tampa liay, Florida.
Fossil

lina

;

;

Natica rusiLLA

Plate XXIII,

Say.

fig.

132.

(p. 417.)

Journal Acad. Nat. Scioncos, Philadolphia, vol. ii, p. 257, 1322 Stimpson, Shells
of Now Eii{>;lan<l, p. 4:?, lH.il Gould, Invert, of Mass., ed. ii, p. :544, li;j. (JllJ,
{not of ed. i); Sanderson Smith, in Annals Lye. Nat. History, New York, vol.
;

;

ix,p.396,

tiff.

4,

1870.

In Vineyard Sound and Buz10 fathoms. Huntington
and Gardiner's Bay, Long Island, 4 to 5 fathoms, (S. Smith). South
Georgia
Fort Macon, North Carolina (Coues).
Carolina (Kurtz).

Vineyard Sound to Northern Florida.

zard's

Bay

this species is

common

in 2 to

(Couper).

Acryhia ilara

IT.

and A. Adains,= Vrtf/c«./7arff Gould,

Invert., ed.

i,

i^.

farm

Gould, op. cit., ed. ii, p. 347, fig. CIG. This
239,
species was catalogued by Linsley (1845) as from the stomachs of haddock taken oft" Stonington, Connecticut. It has not been subsequently
recorded from south of Cape Cod by any one. It is not improbable that
there was some mistake, either in respect; to the locality or the identity
of the specimens referred to by Linsley. It is an arctic species, found in
fig. 1(52;

the

Bay

of

liulhus

Fundy and

at Saint George's

Bank

;

northward to Greenland

(^Toller, as JV. nana).

Xatica cJama Brod. and Sowerby, was erroneously given by Mr. Perxiii, p. 1(52) as from " Stonington,

kins (Proc. Boston Soc. Nat. Hist., vol.

It does not occur in Mr. Liusley's list, nor has
been found living, to my knowledge, south of Cape Cod. It occurs
It is not
in Massachusetts Bay and northward to the Arctic Ocean.
uncommon in the Bay of Fundy from G to 109 fathoms and in Casco
Bay from 9 to GO fathoms. One small dead specimen was dredged by
us in 19 fathoms, oft" Gay Head.

Connecticut, Linsley."
it

;

CERixniopsis Greenii

Verrill.

Plate

XXIV,

fig.

153.

(p. 383.)

Cerithiiim Greenii C. B. Adams, Boston Jonrnal of Natural History, vol. ii, p.
287, Plato 4, tig. 12, 1838 Gould, Invert., ed. i, p. 579, tig. 184. miiium
Greenii H. and A. Adams, Genera, vol. i, p. 287, 1858; Gould, Invert., ed. ii,
;

p. 322, fig. 591.

Massachusetts Bay to South Carolina. Vineyard Sound and Buzzard's
Bay, 3 to 10 fathoms Long Island Sound, near New Haven. Dartmouth
Harbor (Adams) Boston Harbor (Stimpson) Long Island (S. Smith)
Fort Macon, North Carolina (Coues). Also reported from Bermuda.
Jefl"reys (in Annals and Afag. Nat. Hist., Oct., 1.^72, ]). 241) regards
this as identical with the European G. tubercular h, and gives it a northern distribution. Both opinions appear to be incorrect.
;

;

;
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Cerithiopsis Emeesonii Adams.

[G48]

XXIV,

Plate

fig. 151.
(p. 417.)
Gould, Invert., ed. ii, p. 387, fig. 649
Cerithium EBicrsonii C. B. Adams, op. cit., p. 284, Plate 4, fig. 10, 1838; Gould,

H. and A. Adorns, Genera,
Invert., ed.

Cape Cod

i,,

1858

;

p. 275, fig. 180.

Vineyard Sound and Buzzard's Bay, 3
"
s)
Huutinoton audGreenport,
Smith).- i^oss'"- ^'' '^^^ Miocene of North Carolina,

to So'nth Carolina.

to 10 fathoms, shelly

Long

p. 240,

Island

(S.

Nantp^.,\-g^

.

,

.

-,

(Conrad). Jeffreys (in BritiJu Conchology, vol. iv, p. 257) regards this
species as identical with Cerithium metula Loven, 1816, on the anthority

This appears to be an erroneous identification.

of Danielssen.

Cerithiopsis terebralis Adams.

XXIV,

Plate

fig.

150.

H. and A. Adams, Genera, vol. i, p. 241, 1858 Gould, Invert., ed.
Ce7-ithium lenhraleC B. Adams, Boston Journal Nat. Hist.,
650.

(p. 417.)

Plate
C. B.

3, fig. 7,

1840

;

Gould, Invert., ed.

i,

p. 389, fig.

ii,

;

vol.

iii,

p, 320,

Cerithium hre.heUuvi

p. 276, fig. 181.

Adams, Catalogue Genera and Species of Eecent Shells

in Collection of

C. B. A., p. 13, 1847.

Cape Cod

South Carolina. Vineyard Sound and Bnzzard's Bay, 2
uncommon. Xew Bedford, Massachusetts (Adams).
Greenport and Huntington, Long Island (S. Smith).
Fort Macon,
North Carolina (Cones).
to

to 12 fathoms, not

Triforis nigrocinctus Stimpson,

Plate

XXIV,

fig.

152.

(p. 305.)

Smithsonian Check-List, p. 5, 1860 Gould, Invert., ed. ii, p. 323, fig. 592. Cei'ilhium nigrocinctum C.B. Adams, Boston Jour. Nat. Hist., vol. ii, p. 286, Plate
;

4, fig. 11,

1838

;

Gould, Invert., ed.

i,

p. 277, fig. 182.

Cape Cod to South Carolina. Vineyard Sound and Bnzzard's Bay,
low-water to 10 fathoms, not uncommon near New Haven and Great
Egg Harbor, New Jersey. Dartmouth, Massachusetts (Adams). Huntington and Greenport, Long Island (S. Smith). Fort Macon (Cones)*
;

;

BiTTiiLM

NIGRUM Stimpson.

Plate

XXIV,

fig.

151.

Smithsonian Check -List, p. 5, 1860; Gould, Invert., 'ed. ii,
ihea nigra Totten, American Jour, of Science, vol. xxvi,
1834.

Da

Cerithium reticuJatiim Totten, op.

Costa).

Cerithium Sayi

Menke

(t.

cit.,

(p. 305.)
p. 321, fig. 590.
p. 369,

Plate

1,

Fasifig. 7)

vol. xxviii, p. 352, fig. 8, 1835 (non

Gould); Gould, Invert., ed.

i,

p. 278, fig.

183.

Massachusetts Bay to South Carolina local north of Cape Cod, in
Boston Harbor (Totten), and in the Gulf of Saint Lawrence, at Pictou
and Prince Edward's Island (Dawson). It is not found on the coast
of Maine nor in the Bay of Fundy. A^ineyard Sound and Buzzard's
Bay, abundant, low-water to 8 fathoms, among alga? and eel-grass Long
Island Sound
and Great Egg Harbor, New Jersey, abundant. Fort
;

;

;

Macon (Cones).
The Bittium alternatum
related species,

{TurriteUa aiternata Say, 1822)

and probably

is

a very closely

identical with this.

TurriteUa erosa Couthouy, recorded, with a mark of doubt, by Linfrom the stomach of a cod, off Rtonington, Conn., was perhaps

ley, as
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incorrectly idoiitified.

may have been a worn

It

.'555

Ccritltiop.sis terebnilis.

in Casco Bay
northward * '<^lje Arctic Ocean,
and the r>ay of Fnndy, and extent''
and southward on tlie northern co?f ^/liu''"^^^' *' 'd on the North
,m south of Cape
Pacific coast of America. It has not uv^^ xecoto®^'^
Cod by any one except Linsley.

The

true T. erosa

is

a decidedly northern species, cominon

Vermetus radicuea

Cape Cod

Plate

Stimpson.

Shells of Now En^Mand, p.
mettts luinbricaUs Gould,
(non Lamarck).

:?7,

ed.

IK")!
i,

XXIV,

fig.

GouKl, Invert., ed

;

157.

(p. 417.)

p. 310,

ii,

iij,'.

5S4.

Vcr-

and vaiious other American anthors,

p. 240,

Vineyard Sound and Buzzard's Bay, 3 to 10
Long Island Sound. Fort Macon, North
fathoms, not uncomhion
to Florida.

;

Carolina,

common,

(Cones).

Fossil in the Post-Pliocene of North Carolina.

CAECUM PULCHELLUM Stimpsou.

Plate

XXIV,

fig.

158.

(p. 417.)

Proceediujis Boston Society of Natural History, vol. iv, p. 112,1851; Sliells of
New England, p. 30, Plate 2, ti<!;. 3, 1851 Gould, Invert., ed. ii, p. 315, lig. 583.
;

Vineyard Sound, 1 to 4 fathoms, and dead on shore at Nobsca Beach.
New Bedford (Stimpson). Greenport, Long Island, 10 fathonis, sand,
(S.

Smith).

Dead

shells of this species readily lose the outer layer, in which the
annulations are formed; they then become white and smooth, without
any trace of annulations, and might be mistaken for a dift'erent species.

C^ECUii Cooperi Smith.
Sanderson Smith, Annals Lyceum Nat.
op.

cit.,

Verrill,

Hist.,

New

York, vol.

vol. ix, p. 31)3, tig. 3, 1870, (non Carpenter,

American Journal of Science,

Vineyard Sound, 8 to 10 fathoms.

vol.

iii,

vii, p. 154,

1864).

1860

;

Ca'citm costatinn

1872; this Report, p. 417.

p. 283,

Gardiner's Bay,

Long

Island, 4 to

5 fathoms, sand, (Smith).
first description of this species was formerly overlooked by me
antedates the description of the Californian species to which Dr.
Carpenter gave the same name, the present species must be called

The

as

;

it

Coo2)eri.

In the adolescent stage of growth this species enlarges rather raj)idly,
13, distinct, elevated, rounded cost;e, narrower than the

and has 12 or

intervals between the circular grooves are numerous, unequal, interrupted over the costu', and broader toward the ai)erture. The aperture
its margin is stellated externally by the costie.
is rounded within
;

;

Crepidula fornicata Lamarck.
Animaux sans
phia, vol.
fig.

ii,

532(?).

Vert., vol vii, p. G41
p. 225, 1822;

;

Plate XXIII,

fig.

129.

(p. 417.)

Say, Journjil Acad. Nat. Sciences, Philadel-

Gould, Invert., ed.

p. 158, tig. 17

i,

PattUa forukata Linue, Syst. Nat.,

;

ed.

ii,

p.

271,

ed. xii, p. 1257.

Casco Bay, Maine, to Florida, and the northern shores of the Gulf of
Mexico.

Local north of ^Massachusetts

Bay

;

in

the southern part of

;
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tlieGulf of Saint Lawrence, at Prince Edward's Island, &c. Halifax
It is common in the shal(Willis). Saint George's Bank (S. I. Smith).
low and sheltered parts of Casco Bay, but has not been found east of the
Kennebeck River, on the coast of Maine, nor in the Bay of Fundy.
Very abundant in Vineyard Sound and Buzzard's Bay, from low-water
to 12 fathoms; in Long Island Sound, near New Haven, low-water to 6
fathoms; Gieat Egg Harbor, New Jersey; and everywhere southward.
Egmout Key and Tampa Bay, Florida (E. Jewett).
Fossil in the Miocene of Maryland, North and South Carolina
Pliocene of South Carolina and Post-Pliocene of North and South Caro;

;

Gardiner's Island, New York, and Nantucket Island.
The/ornicafa of Linne was described as a Mediterranean species, and
may not be identical with the American shell.

lina,

Crepidula plana

Plate XXIII,

Say.

ed.

i,

p. 159, fig. 16; ed.

Shells of

New

ii,

England,

]).

p. 30,

272,

fig. 5:53.

1851;

127.

fig.

Journal Acad. Nat. Sciences, rijiladclphia, vol.

ii,

p. 220,

1822

;

Gonld, Invert.,

Crepidula nnguiformis Stinipson,

this Report, pp. 355, 417 {non

Lamarck,

1822).

Massachusetts Bay to Florida and the northern shores of tke Gulf of
Local and less abundant farther north, in Casco Bay, Maine
Nova Scotia (Willis) Gulf of Saint Lawrence (Bell, Dawson) and
Saint George's Bank (S. I. Smith),
Not found on the eastern part cf
the coast of ISIaine, nor in the Bay of Fundy. Very common in Vineyard Sound, Buzzard's Bay, and Long Island Sound, from low-water
mark to 12 fathoms, on the outside of oysters, LiniuU, and various dead
shells, as well as on the inside of various dead univalve shells
in all
these situations frequently associated with the preceding species, but
no intermediate forms have been observed.
Fossil in the Miocene of North and South Carolina Pliocene of South
Carolina; and in the Post-Pliocene of Gardiner's Island, New York,
North Carolina, South Carolina, and Florida.
The Mediterranean shell, C tmguiformis Lamarck, is a distinct species.
]\[exico.

;

;

;

;

Crepidula convexa

Say.

Plate XXIII,

Journal Acad. Nat. Sciences, Philadelphia,
i,

p. 160, fig. 15; ed.

ii,

p. 273, fig. 534.

fig.

128.

(p. 355.)

1822 Gonld, Invert., ed.
Crcpidida glauca Say, op. cit., p. 226;

vol.

ii,

p. 227,

;

Gould, Invert., ed. ii, p. 274, fig. 535; ed. i, ]). 151, fig. 14. Crepidula acuta H.
C. Lea, American Jour. Science, sei'. i, vol. xlii, p. 108, Phite 1, fig. 4, 1842.

Massachusetts Bay to Florida.

Less abundant and tocal farther

Quahog Baj', ]\Iaine; Nova Scotia (Willis) and Gulf of Saint
Lawrence. Very common in Vineyard Sound, Buzzard's Bay, Long
Island Sound, shores of Long Island, and Great Egg Harbor, New Jersey.

north

;

at

;

Fort Macon, North Carolina (Coues).

Georgia (Couper).

Fossil in the Post-Pliocene of Virginia

The

and Soutli Carolina.

distribution of this species is probably identical with that of Eu-

pagunis longicatyus and Ilyanassa

obsolcta,

with which

it is

nearly always

;

INVEUTEIJKATK ANIMALS OF VINHVARD SOUNJ), ETC.

[G')!]

At

'A')!

Bay, IMaine, this species occurs on the back of
which are occni)ied by the hermit-crab,
Just as in the waters oi' Southern New JOnsland and these, with numerous other southern forms associated with tiiem, constitute a fjenuine
southern colony, occupyinj? a warm, sheltered bay, surrounded on all
sides by the northern iauna.
The de[)ressed variety {(flaiica) is found chietly on broad and nearly
Hat surfaces of larg:e bivalve shells, stones, &c. The very convex varieties adhere mainly to the surfaces of small convex univalves.
associated.

Qiialioj;

the tlead shells of 1. oh.solcta,

;

CurciBULr^i stkiatum Adams. Plate XXIII,
II.

and A. Adams, Genera of Ivecent Mollusca,
'27;'!,

J).

Bay

fig.

p. 366, 1858.

to

p.

'^(J6

;

(p. 417.)

Gould, Invert., ed.

vol.

i,

Xew

Cruvibuhtm {Dinpotiva) striata

1836.

p.

Adams, Genera,

Fundy

i,

ii,

Calypirna (Dispohvd) siriula Say, Journ. Acad. Nat. Sciences

536.

riilladeli)bia, vol. v,

of

vol.

125, 126.

lio-s.

216,

Jersey.

Eastport Harbor and

Bay

11.

and A.

of Fundy,

low-water mark to 30 fathoms, common Frenchman's Bay and Mount
Desert, Maine, 3 to 10 ^ithoms, common Casco Bay, Maine, G to 40
fathoms; Vineyard Sound and Bu/>zard's Bay, 3 to 12 fathoms, not un;

;

common,
Off

(lardiner's

New London,
Smith).

(S. I.

Bay and Montauk Point, Long Island (S. Smith).
Saint George's Bank
(coll. T. M. Prudden).

Conn.
Northern

New

LiTTOEiNA ireorata Gray.

Jersey (Say).
(p. 372.)

fig. 1, 1839. Gould, Invert.,
Journal Acad. Nat. Sciences, Phil239, July, 1822; Binney's Say, p. 81. FhasianeUa sulcata

Zoology of Captain Ceecliey's Yoyage,
ed.

ii,

p. 311, fig. 579.

adelphia, vol.

p.

ii,

Lamarck, Animaux sans
p. 244.

p. 133,

Plate 38,

Titrho irrorattis Say,

Vert., ed.

i,

vol. vii, p. 54, Aug., 1822;

LUtoriiia suJaita Deshayes, in

Lamarck,

op.

ed.

cit., vol. ix, p.

ii,

vol. ix,

203, 1843.

Vineyard Sound to Florida and the northern shores of the Gulf of
Mexico. Vineyard Sound, sparingly; Long Island Sound, near New
Haven, rare. Stratford, Connecticut, on high sedge (Linsley). Huntington, Long Island (S. Smith). Comparatively rare and local north of Maryland very abundant farther south.
Many of the shells of this species found on our shores have undoubtedly been brought from Virginia and Maryland with the southern oysters planted in our waters, but it is probably indigenous in certain
;

localities.

LiTTORiNA EUDis.

Plate

XXIV,

fig.

137.

(p. 305.)

Gould, Invert., ed. i, p. 257, fig. 165, 1841 ed. ii, p. 304, fig. 575. Tiirho riidis
Maton, Nat. Hist, and Antiq. West. Couut., vol. i, p. 277, 1797, (t. JellVeys)
Donovan, British Shells, vol. i, Plate 33, fig. 3, 1800, (t. Gould.) Turbo obligatus
Say, Jour. Acad. Nat. Sei., Philad., vol. ii, p. 241, 1822. Turbo rcstilus Say, op.
Littorina GrlinJamlica MoUer, in Kroyer's
cit., p. 241, 1822 (variety ienehrosa).
3«r&o /(•»«'&ro.9H« Montagu, Test. Brit., p. 303,
Tid.sskrift, vol. iv, p. 82, 1842.
Plate 20, tig. 4, 1303 (variety). Littorina tenebroia Gould, ed. i, p. 259, fig. 166
;

;

ed.

ii,

Among

p. 306, fig. .576.

the additioii;il names that a[)pear to have been

applit'<l

to the various

;;
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Johnson

states of this vainable species are: L. saxatUis

;

Turbo sulcatus Leach

TarhojugoHiis Montagu; L. pati(.Ia{var.) Jeffreys; L. ncfjlccta

Brown;

marmoratn

L.

Nerita

Pfeiff"er;

Grunland'wa Moller, Lovdn, Morch

littorea

L. rudissima

;

[G52]

Bean

;

;

T. veiitricosus

Fabricius (hoh

Linne)

Bean; L. zonaria Baan

;

;

i.
L.

neglecta Bean, etc.

Great Egg Harbor, New Jersey, northward to the Atactic Ocean
Greenland Iceland Spitzbergen. iSTorthern coasts of Enrope to Great
Britain and Spain. Local south of Long Island Sound abundant on
all the rocky shores of Southern !N"ew England, from New York to Cape
Cod, aiul at the eastern end of Long Island local at Great Egg HarExtremely abundant
bor, among Fiicus, on the stones of an old pier.
on all the northern shores of New England and northward. Fossil in
the Post-Pliocene of Canada, Great Britain, and Scandinavia.
;

;

;

;

;

LiTTORiNA PALLIATA.

XXIV,

Plate

Gouhl, Invert, of Mass., ed.

i,

6,

138.

(p. 305.)
;

ed.

ii,

Littorina ncritoidea

jHilIiatus Say, op. cit., p. 240, 1822.

York, p. 105, Plate

fig.

p. 200, fig. 167, 1841

Dekay, MoUusca

109-111 {non Turho neritoidea Linne).

figs.

Tnrho

p. 309, fig. 578.

New

Littorina

Stimpson, Shells of New England, p. 33, {nan Forbes and Hanley
Turho littoralis Fabricius, Fauna GrcEnlandica, p.
littoralis Linn6).
Littorina arctica Moller, Kroyer's Tidsskrift, vol.
402, 1780 (non Linne).
iv, p. 82, 1842. (?) Littorina Umata Lov6u, Ofversigt af Kongl. Vet.-Akad.
littoralis

non Nerita

Ftirhandliugar, vol.

Lyceum

Nat. Hist.,

iii,

New

154,

p.

1846.

York, vol.

Littorina Pecouica S. Smith,

Annals

vii, p. 155, 1860.

Great Egg Harbor, New Jersey, to the Arctic Ocean Greenland,
Spitzbergen, Finmark, and Norway. Very abundant from New York
to Cape Cod and northward, wherever Fiici grow on rocks between
tides local and less abundant south of Long Island Sound.
Fossil in the Post-Pliocene of Great Britain and Scandinavia.
Should this species prove to be identical with L. obtusata (Linne, sp.) of
Europe, as there is reason to anticipate, its range will be nearly coincident with that of L. rudis, with which it is always found associated on
our coast. Several writers have already united the two forms, but no
satisfactory comparisons of large series of specimens, from many localities on both coasts, have been made.
;

;

Lacuna vincta

Turton.

Gould, Invert., ed.
vincta

i,

Lovcn, op.

XXIV,

p. 262, figs. 169,

Montagu, Test.

tus Fabricius,

Plate

Brit., p. 307,

155, 1846

;

139.

178% 1841;

Plate 20,

Fauna Gronlandica,

cit., p.

fig.

p. 392,

fig. 3,

ed.
(t.

(p. 305.)
ii,

1780 (non Linu^,).

Jeftreya, British

Turho

p. 302, fig. .573.

Gould).

Trochus divarica-

Lacuna divaricata

Conchology, vol.

iii,

p. 346.

According to Jeffreys, the following are among the synonyms or variTurho canaUs Montagu T. quadrifasciata Mont.;
LaFhasianella faaclata, P. bi/asciata, P. cornea, and P. striata Brown
Loven.
Loven;
L.frigida
cuna soUdula Loven; L. labiosa
New Y^ork to the Arctic Ocean Greenland, Iceland, Lapland, Scandinavia, Great Britain, France; on the Pacific coast of America southward to Paget Sound. Long Island Sound, common, but rather local
Watch Hill, Ehode Island, among alga'., in 4 to 5 fathoms; Vineyard
eties of this species:

;

;

;

;
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Souiid

Island

(S.

Very

Bay.

Ilii/./.anrs-

;

in Cas(M) r>ay.

Bay

359

abiiiMlant north of Massacliusctts Bay,

of Fiindy, Labrador, etc.

Statcn Island and

Long

Smitb).

Fossil in

tlio

Post-Pliowne of nortlioni Great Britain and Scandi-

navia.

Lacuna

ncrifoidca (Jonld.

Amcriian
170

;

.Joinn.

ol' Sri»'iic«\

vol. xxxviii, p. 197, I&IO

Invert., od.

;

i,

\t.

'JG:5, fig.

I'd. ii, p. 'M'A, lig. 57-1.

This species is a very doubtful inhabitant of this region, having been
recorded by no one except Linsley, 1845, who reports it from Long
Island Sound (Oyster Kiver and Long Beach, Stratford, Connecticut).
I have never been able to tind it in the same region, nor has anj' one else
had better success. Linsley's specimens may have been incorrectly
named. It occurs in Massachusetts Bay: at Cape Elizabeth, Casco Bay
Grand Menan Island, etc. northward to Greenland and on the northern
shore of Europe.
;

;

LiTTORiNELLA MiNUTA Stimpson.

Plate

XXIV,

fig.

140.

(p. 4G9.)

Researches upon the Ilydrobiiiiic and Allied Forms, p. 42, May, 1865, in the
Smithsonian Miscellaneous Collections. Turbo mi nut us Totten, American Journ.
Cinyula minuta Gould, Invert., ed. i,
Science, ser. i, vol. xxvi, p. 369, fig. 6, 1834.
p. 265, fig. 171.

IHssoa minuta Gould, op.

cit.,

minuta (provisioual name) Stimpson, op. cit.,
Lea, Boston Journal of Natural History, vol. v,

The

ed.

ii,

p. 298, fig. 566.

p. 42, 18G5.

p. 288,

f

Ecrobia

Cingula modesta

Plate 24,

fig. 5.

tentacles in this species are rather short, scarcely exceeding the

breadth of the head, slightly tapering, blunt; the eyes are on low prominences on the outer side of the bases of the tentacles rostrum large,
stout, transversely wrinkled, longer than the tentacles, tapering somewhat, but divided at the end by a deep emargination into two rounded
lobes, which are often somewhat expanded.
Foot short and broad, subtruncate anteriorly, with the angles broad and but little produced, posterior end broadly rounded.
New Jersey to Nova Scotia and Gulf of Saint Lawrence. Abundant
along the brackish and muddy shores of Long Island Sound, Buzzard's
Bay, Vineyard Sound, Massachusetts Bay, Casco Buy, and Bay of
;

Fundy.
It is not confined to brackish waters, but often occurs also on the
ocean shores, under stones between tides.

LITTORINELLA LoEVIS
Cingula

Icevia

118 (poor), 1843.

fig.

.lourn.

Science, ser.

Slim2)soni S. Smith,
fig. 2,

Long

New York, Mollusca, p. Ill, Plate 6,
Odostomia Umnoidm (Dekay, MSS.), Linsley, Amer.
vol. xlviii, p. 284, 1845 (no description).
{?)ni88oa

i,

Annals Lyceum Nat.

Hist.,

New

York, vol.

ix, p.

393,

1870.

Island

(Linsley);
Smitli).

Vcrrill.

Dekay, Natural History of

near

Sound, near

New York

New Haven. Stratford, Connecticat
(Dekay); Greenport, Long Lsland (S.
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EissoA ACULEUS StimpsoD.

Pliite

XXIV,

Proc. Boston Soc. Nat. Hist., vol. iv, p. 15,

34
i,

;

Gould, Invert., ed.

p. 260, lig. 172, 1841.

Liun6).

IS.'il

;

(p. 30G.)

Shells of

Cingula

p. 299, tig. 568.

ii,

141.

fig.

Trochus striateUiis Fabricius,

[C54]

aciileas

Fauna

New

Eiij^laud, p.

Gould, Invert., ed.
Griinl., p. 393, {noii

Index MoUusca Griinl., in Kroyer's Tids82,1843. {f)lUssoa arctica Lov6u, Ofversigt af Kongl., Vet.-

{f)Eissoa saxatilis Miiller,

skrift, vol. iv, p.

Akad. Forhandlingar,

vol.

p. 156, 1846.

iii,

Long Island Sound to Greeidjind. New Haven, Connecticut, and vicinWatch Hill, Rhode Island Vineyard Sound Stratford,
ity, common.
;

;

Connecticut (Liusley); Gull Island (Smith). Common ou the shores
of Massachusetts Bay, Casco Bay, and Bay of Fundy.
Loveii's R. arctica was from Finmark, and, to judge from the deMr. Jeffreys regards
scriptions, may not be identical with our species.
unites
the American
Europe.
He
also
striata
of
it as a variety of E.
"
(under
The
variety
arctica
the specific
striata,
thus
B.
with
shell
name aculeus given to it by Professor Stimpson) inhabits the northern
:

sea-board of the United States." (See British Conchology, vol. iv, p. 38).
who does not appear to have seen

It is natural to infer that a writer

the accurate description and figure of this species published in the
well-knowu work of Dr. Gould, ten years previous to Dr. Stimpson's
earliest publications, cannot have devoted much time or attention to'

the American shells, and therefore his opinions should not have too
in such cases.
In reality, our shell differs widely from R. striata. It agrees more
nearly with the English R. proxima (Alder, Forbes and Hanley), but
The foot in our shell is
apparently differs from it in the soft parts.
broadly and slightly rounded anteriorly, with the angles only slightly

much weight

produced, and tapers backward to a bluntly-rounded posterior end.
The tentacles are long, slender, slightly tapering, with blunt tips. The
eyes are situated near their bases on the dorso lateral aspect, and are
scarcely elevated above the general surface. The snout is rather long,
often a little expanded at the end, and divided by a deep emargination
into two lobes, which often, in a dorsal view, show a slight emargination on their outer surface. Xo opercular cirrus was observed. This
The E.
species belongs to the genus Onoha of H. and A. Adams.
saxatilis was described by MoUer as having the whorls smooth, but he
refers to T. siriatellus of Fabricius, which had spiral striations, as in our
species.

KISSOA EXARATA Stimpson.

(p. 495.)

Proceedings Boston Soc. Nat. Hist., vol. iv, p. 15, 1851; Shells of New England,
Cingula
p. 34, I'late 1, fig. 3, 1851; Gould, Invert., ed. ii, p. 301, fig. 571.
(trctiaria Mighels and Adams, Boston Jour. Nat. Hist., vol. iv, p. 49, Plate 4,
liisaoa Mightlfii Stimpson, Proc. Bost. Soc.
fig. 24, 1842 {)iou Montagu, sp.).
Nat. Hist., vol. iv, p. 15, 1851 Shells of New England, p. 34 Gould, Invert.,
ed. ii, p. 301, (but not figure 570, which is probably I\. sulcosa).
;

;

St()nington,C()nuecticut, to Gulf of Saint Lawrence.
Island, 4 to 5 fathoms,

among rocks and

Watch Hill, Rhode

alg;e (white variety)

;

Casco Bay,

INVKKTEHUATK ANIMALS OF VINKYARI) SOUND, ETC.
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Bay

G to 25 fathoms;

but

is

Fiiiidy, 4 to

of

This species

riioceno of Canada.

is

fathoms.

L'O

.'>G1

Fossil in the I'ost-

usually brownish or chestnut-color,

also frequently white.

Bissoa ehurnca Stimpson, has been recorded (as

eburnea)

lilii.soeUa {?)

by Dr. Vx. II. IVrkins, from Lonjij Island Sound, near New Ilaven, but
I have seen uo undoubted shells of this species from any locality south
of 3Iassachusetts Bay. The shell referred to by Ur. Perkins was beachThe figure given in the
Avorn, and may have been some other species.
second edition of Gould's Invertebrata (fig. 504, p. 297), does not represent this species. See the figure in Stimpson's Shells of New England,
Plate 1, figs. 1, Irt. This shell appears to be a Jeffreysia.
From Huntington, Long Island, 1 have seen a shell closely resembling
Eissoa latiur Stimpson, (M. and

Skenea rLANOKBis.
Forbes and
G, G,

figs. 1

Invert., ed.
394, 1780.

and

XXIV,

Plate

llaiiley, British

Adams,

sp.), if

142.

fig.

Mollusca, vol

p.

ill,

not identical with

it.

(p. 383.)
ir)(;,

(auiuial); Stimpson, Shells of

Plate 74,

New

figs. 1-3,

England,

and Plato

Gould,
Turbo planorbis Fabricins, Fauna Gninl., p.
Skettea airpuloidcs Gould, Invert., ed. i, 247, fig. 189.
Irt

2%,

p.

ii,

Long Island Sound

fig.

p,

.'55;

563.

to Greenland, Iceland, Spitzbergen,

Scandinavia

;

and northern and eastern coasts of Europe generally, to England and
France. Near New Haven, Connecticut, common; Watch Hill, Rhode
Island Cuttyhunk^Island. Very common on all rocky shores in Massachusetts Bay, Casco Bay, and Bay of Fuudy. Fossil in the Post-Pliocene
of Scotland and Scandinavia.
;

Stylifer Stimpsonii

Verrill.

American Journal of Science,

(p. 4G0.)

vol.

iii,

pp. 210

Shell white, short, swollen, broad oval

Whorls four or

five,

;

and

283, 1872.

spire short, rapidly enlarging.

the last one forming a large part of the shell; con-

vex, rounded, with the suture im[)ressed, surface smooth, or with very

growth a slightly imi)ressed revolving line just below
Aperture large and broad. Length about .15 of an inch

faint stritc of

the suture.
breadth,

;

;

.12.

Parasitic on the dorsal surface of StrongyloccntrotuH DrUbachknisis^

from

off

New Jersey, in

'So

Baidc, north latitude 41°
(S. L Smith).

fathoms (Captain Gedney); and Saint George's
west longitude 65° 50', 3", in 60 fathoms,

25',

EULIMA OLEACEA Kurtz and

Stimpson. Plate

Proceedings Boston Soc. Nat. Hist.,

England,

p. 39,

Vineyard Sound
not

uncommon on

(Stimpson).

Plate

1, fig 6,

to Beaufort,

1851

XXIV,

vol. iv, p. 115, 1851
;

;

Gould, Invert., ed.

North Caiolina.

fig.

149.

(p. 418.)

Stimpson, Shells of
ii,

New

p. 332, fig. (303.

In Vineyard

TInjone Britireus, in 4 to 10 fathoms.

Sound

Buzzard's

it is

Bay

;
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Odostomia producta Gould. Plate XXIV,
Invert., ed.

1841

ed.

ii,

Hist., vol.

iii,

p. 270, fig. 175,

i,

Adams, Boston Journal Nat.

Vineyard Sound

to

New

;

cit.,

vol

Cape Cod

p. 282,

ii,

New

to

This species

A. Adams,

p. 270, fig. 176

i,

Plate

p. 322,

ed.

;

(p. 418.)

Jaminia producta

593.

Plate

fig.

144.

1840.

3, fig. 8,

(p. 307.)

Fyramis funca Adams, op.

p. 325, fig. 594.

ii,

1839.

4, fig. 9,

Jersey.

referred botli to Turhonilla

is

same work (Genera

in the

fig.

Jersey.

Odostomia fusca Gould. Plate XXIV,
Invert., e^.

143.

fig.

'325,

p.

[C56]

and Odostomia by H. and

Moll., pp. 231, 232).

Odostomia dealbata Stimpson.
Smithsonian Check-List,

p.

1860;

5,

Gould, Invert.,

ed.

ii,

p. 327, fig. 595.

Chemnitzia dealbata Stimpson, Proc, Boston Soc. Nat. Hist., vol.

New England, p. 41.
Long Island Sound to Boston Harbor.
(Perkins). Boston (Stimpson).
1851

;

Odostomia bisuturalts Gould,
Invert., ed.

Nat.

p. 114,

iv,

Shells of

New

Hist., vol.

England,

Plate

ii,

1,

Connecticut

(p. 307.)

327, (not fig. 597).

Philadelphia, vol.

Sci.,

Shells of

p.

ii,

New Haven,

Tarritella bisuturaUs Say, Journ. Acad.

Chemnitzia bisuturaUs Stimpson,
Jaminia exigua Couthouy, Boston Journ. Nat.
1838.
Odostomia exigua Gould, Invert., ed. i, p.

ii,

p. 244, 1822.

p. 42.

fig. 7,

272, fig. 177.

New Jersey to Massachusetts Bay. Boston (Say); Chelsea (Couthouy)
Staten Island Greenport, and Huntington, Long Island (S. Smith).
Not uncommon in Long Island Sound, Vineyard Sound, and Buzzard's
;

Bay.

The figure (597) in the second edition of Gould's Invertebrata does
not represent this species, but apparently a variety of 0. trijida.

Odostomia trifida Gould. Plate XXIV,
Invert., ed.

i,

p. 274, fig. 179,

Amer. Journ. Science,

ser.

1841
i,

;

ed.

ii,

figs.

145, 146.

p. 328, fig. 598.

vol. xxvi, p. 368, Plate

Adwon

(p. 307.)
trifidus

1, figs. 4, a, b,

Totten,

1834.

New Jersey to Massachusetts Bay. Staten Island (S. Smith) Lynn,
Massachusetts (Haskell). Common in Long Island Sound, Vineyard
Sound, and Buzzard's Bay.
;

Odostomia impressa Stimpson.
American Journ. Science,
Plate 31,
phia, vol.

Shells of

^ Long
rare.

fig.
ii,

Plate

XXIV,

fig.

147.

(p. 418.)

xxiv, p. 444, 1860; Gould, Invert., ed.

Dekay, Nat. Hist. N.

ii,

p.

Mollusca, p. 115,
297, 1843. Tarritella impressa Say, Journ. Acad. Nat. Sci., PhiladelChemnitzia impressa Stimpson,
p. 244, 1822; Binney's Say, p. 84.

330, fig. 600.
.

vol.

New

Odostomia

England,

inscul2)ta

p. 42, 1851.

Near New Haven, Connecticut,
Maryland (Say) Beaufort, North Carolina

Island Sound to South Carolina.

East lliver (Dekay)

(Stimpson, Cones).

Y.,

;

;
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Odosto.-\iia

seminuda Gould.

Invert., cd.
15.

i,

Adams,

j).

27:?, fig. 178,

Plate XX1\',

1841

cd.

;

p. :W.),

ii,

Journal Nat. Hist. vol.

liostoii

sfiniunda

II.

]\rassachusetts

and A. Adams, Genera

Bay

and liuzzaid's Bay,
.Massaclinsetts

Island

(.S.

Smith).

Moll., vol.

i,

'2

to 10 fathoni.s

(Stiinpson).

;

(JrecMiport

(p. 418.)
18r)3

xxviii, p.

fijiure).
:3;V2,

fi<;.

IH.51.

1831*.

1:5,

Tiirhonilla

p. 2:?1.

and

lluntinj^ton,

Lonjif

Fort ^Macon, Xoitli Carolina (Cones).

and A. Adams, Gouera,

001 (had

J'J,

Corauion in Viiioyaid Soniid
Long Island Sound, less eonnnon.

TURIJONILLA INTERRUPTA Adams,
II.

2H0, I'lato 4,

Eiij^land, p.

to Sontli Carolina.

in

Bay

p.

(p. 418.)

.lamima Hvminmhi C.

fj'.Kt.

li^;.

li,

Now

ChvitiuitzUt Ncinhiudd Stiinpsoii, Sliolls of

MS.

li^-.

oG3

li<^.

vol.

n. 'i:?l,

Gould, Invert., ed.

;

hittrnipta Totten,

TiirritclUi
7, 18:5.");

i,

Gould, Invert., ed.

i,

ii, j).

Amer. Jour. Science,

2:51,

ser.

i,

fijf.

vol-

p. 2G3, fig. 17:5 (incorrect).

South Carolina. CJuite common in Vineyard Sound and
Buzzard's Bay, in o to 10 fathoms; Long- Lsland Sound, ott" Thimble
Islands and iS^ew Haven, 3 to 5 fathoms, rather rare. Iluntington
and Greenport (S. Smith). Dartmouth, Massachusetts (Adams). Newport, llhode Island (Totten).
Fort Macon, North Carolina (Coues).
I have received from Trof. E. S. Morse specimens of this shell obtained from mud in the harbor of Portland, Maine, but they are dead
and bleached. I am not aware that it has been found living so far
north on our coast. Fossil in the Post-Pliocene of South Carolina.
Loven records this species as from the coast of Norway, but possibly
his shell is a different species, or else a variety of T. rvfa of Southern
Europe, which is certainlj- very closely related to our species, and is considered the same by Jeffreys. If so, the name given by Totten has iirecedence of ri(fa (Philippi, 183G). Farther and more extensive comparisons must be made before the identity of the two forms can be estab-

Cape Cod

to

lished.

The

figure given in the first edition of Gould's Invertebrata, and copied
the second edition, does not correctly represent this shell, and was,
perhaps, drawn from some other species, for it does not agree with
Gould's description, which is accurate. The spire, as represented, is too
in

acute and too rapidly tapered the last or body whorl is too large the
and the peculiar sculpture is not
aperture has not the right form
brought out at all. Totten's lignre, thougli somewhat coarse, is char;

;

;

acteristic.

TURBONILLA ELEGANS

Vcrrill.

American Journal of Science,

Plate
ser.

iii,

XXIY,
vol.

iii,

fig.

loo.

(p. 418.)

pp. 210, 282, Plate

0, tig.

1,

1*^72.

Shell light yellowi.sh, elongated, moderately slender, acute. AVhorls
well rounded, not distinctly llattened
suture rather

ten or more,

;

deeply impressed; surface somewhat lustrous, with numerous rounded
vertical costa^, narrower than the concave interspaces, fading out
below the middle of the last whorl and with numerous fine revolv25 V
;

304:
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ing grooves, which are iiitoriupted on the cost;e, but distinct in the inon the upper whorls there are about five and on the lower
half of the last whorl usually five or six distinct and continuous ones.
Aperture broad oval, anteriorly rounded and slightly effuse outer lip
thin, sharp; columella nearly straight at base within, slightly revolute
outwardly, regularly curved anteriorly where it joins the outer lip, and
not forming an angle with it. The epidermis is thin, light yellow,
tervals

;

;

;

sometimes with a darker, yellowish, revolving band on the middle of the
and also with the revolving strije darker.
Vineyard Sound, G to 10 fathoms; Long Island Sound, near New Haven?

last whorls,

5 fathoms.

TuRBONiLLA AREOLATA

Yerrill, sp. nov.

more whorls, slightly obeliskshaped, owing to the more rapid narrowing of the upper whorls; apical
or nuclear whorl very small, reversed the other whorls are moderately
Shell small,

slender, with eight or

;

convex, somewhat flattened in the middle, and crossed by numerous
rather crowded, narrow, transverse cost?e, of which there are twentyfive or more on the lower whorls
interstices interrupted by numerous
rather conspicuous, revolving, impressed lines, of which there are about
;

on the upper whorls; these divide the interstices into series of
pretty regular, small, squarish pits, but do not cross the cost;c; the body-

six

whorl is subangulated below the middle, where the costa^ disappear,
below which the base is marked only by fine revolviug lines; suture
Aperture oval, acute posteriorly, rounded and slightly
impressed.
spreading anteriorly outer lip sharp, thin, slightly anguhUed below
the middle, rounded and slightly efl'use anteriorly; columella smooth,
somewhat curved, scarcely forming an angle at its Junction with the
outer lip. Length, 4"""; breadth, 1.5""".
Long Island Sound, near New Haven.
The crowded costal and numerous spiral lines produce a closely cancellated appearance, which is sufficient to distinguish this from the two
;

preceding species. From the following it differs much in sculpture,
form, shape of aperture, and columella, and especially in the minute
size of the apical whorl.

TuRBONiLLA COSTULATA

Verrill, sp. nov.

Shell small, long conical, translucent, glossy white, banded faintly
with pale brown, subacute, with a relatively large, smooth, reversed
apical whorl
the other whorls are six or more, flattened, and but
slightly convex, enlarging regularly, crossed by numerous straight,
smooth, rounded, transverse costa% of which there are upward of tv/enty
on the lower whorls interstices rather narrower than the costjie, deep,
and interrupted by numerous very minute revolving Hues, which are
;

;

scarcely visible under an ordinary pocket-lens, and do not cross the
The body-whorl is subangulated below the
costfe ; suture impressed.

INVKKTKI'.KATK

[Gf)!)]

AMMALS OF

VINKVAIM) SOrXK, KTC.

iiiiddlc, tlio costir vaiiisliiiiy- attlio aiiijjulalioii

miiiieious

lines

inier()si'{)i)ie revolvinj;'

on

;

Llio

;

the base

is

oG5

covered with

body-wlioil there an; two

hands ol' pale hrown,one above and one beh)w tlie anj;uhitioii.
Apertnre hni;^- ovate, aente posteriorly, alittle an^ulated on tlieouterside,
ronnded and sli^litiy i>ri)lon^ed anteriorly. Outer lip thin and sliar[),
round and slijihtly ettuse anteriorly columella smooth, nearly straight,
but scarcely forming' an angle where it Joins the outer lip. I.(M)gth,
revolviiiLT

;

•4""";

1.5""".

breadth,

Somewhat resembles

T. Inttrrupta^

the spiral lines are very mucli
nuclear-whoi-1 is mucli larger.

Long

but the cost;e are more crowded,

liner

and nu)re numerous, and the

Island Sound, near ]S'ew Haven, Conti.

TURBONILLA STRICTA

Venill, sp. nov.

Shell white, subulate, very acute, with a veiy minute reversed apical

whorl

whorls ten, besides

;

tlie

nucleus, gradually and regularly enlarg-

ing, flattened or only very slightly convex, crossed

by

straight, obtuse,

transverse costa?, of which there are about sixteen or eighteen on the

the two upper whorls are nearly smooth suture imAperture irregularly oblong-ovate, acute posteriorly, rounded
anteriorly
outer lip flattened, thickened internally, in mature shells,
and miiuitely crenulate within
columella smooth, n.early straight,
thickened, forming an angle where it joins the outer lip. Length, 4..5'"'"

lower whorls

;

;

pressed.

;

;

;

breadth,

1""".

Xew Haven, Connecticut.
probably the shell recorded from this regioji as T. n/'iTa(Stimp.
son, sp.) by Dr. (r. IT. Perkins.
It differs from the nivea in the form of
the aperture and lip, and in being smaller and much more acute, though
Ijong Island Sound, off

This

is

having the same number of whorls.

TuRBONiLLA EQUALis
Tiirritella aqnalis
ney'.s

Yerrill.

Say, Journal Acatl. Nat. Sciences,

vi>l.

v, p. ^IH,

li-^'Jo

;

Biu.

Say, p. 119.

" Shell subulate, white; volutions ten, each with about twenty-two,
transverse, elevated, obtuse, equal lines, with interstitial grooves of

the same diameter; suture; distinct, imprea^ed
base,

an

and destitute of any

inch."

;

distinct enuirgination.

aperture rounded at

Length

one-flfth of

(Say.)

My specimens agree well with the above description. The shell is
very slender and acute, with a small distinctly reversed apical whorl the
;

remaining nine whorls are somewhat flattened, and all are crossed by
obtuse, transverse cost:e, which are a little oblique, especially at the
up[)er ends, close to the sutures; on the body-whorl there are about
tweuty, but fewer on the ui)i)er ones; at the base of the body- whorl
they vanish, leaving it smooth the interstices between the costie are
deep and apj)arently snn)i)th. The aperture is round ovate, well ronnded
or sub-circular anteriorly; the inner lip having a raised and thin
;

;
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margin.

Length,

4.5""";

breatltli,

[6G0J

Vineyard Sound, G to S

1.2o""".

fathoms.
Menestlio alhula ]Moller (Fabricius, sp.), was recorded by Linsley (as
Pi/ramis striatiila Conth.) from the stomachs of ducks at Bridgeport,
It has not been found south of Cape (/od by any one
and as it is a rare deep-water shell on our northern coast, it is not
likely to have been obtained by ducks.
It is found in Massachusetts
Bay, Casco Bay, Bay of Fuudy, and northward to Greenland. Linsley's
shell may have been Odostomia impressa.

Couuecticat.

else,

SCALARIA LiNEATA Say.

Plate

XXI,

fig.

123.

.Jourual Acad. Nat. Sciences, Philadelphia, vol.

ii,

(p. 118.)
p. 242, 1822;

pp. 83, 180, Plate 27, lower left figure; Gould, luvert., ed.
:]12,

fig.

i, j).

Biuuey's Say,
250; ed.

ii,

p.

580.

Vineyard Sound, Buzzard's Bay, and Long Island Sound; southward
South Carolina and Georgia. Fossil iu the Post Pliocene of North
and South Carolina.

to

SCALARIA MULTISTRIATA Say.

Plate

XXI,

fig.

122.

(p. 418.)

Jouru. Acad. Nat. Scieuces, Philadelphia, vol. v, p. 203, 1826; Amer. Conchology,
iii, Plate 27
Binney's Say, pp. 119, 180, Plate 27, lower right figure Gould,
;

;

Invert., ed.

ii,

p. 313, fig. 581.

Vineyard Sound, Buzzard's Bay and Long Island Sound; southward to
Fossil in the Post-Pliocene of South Carolina.

Florida.

SCALAKIA ANGULATA Say.
American Conchology, iii, Pla.te 27, upper figures, 1831, as a variety of S. clathrus ;
Sowerby, Thes. Conch., part iv, p. 86, Plate 32, fig. 5, 1844. Scalaria Humphreysii
Kiener, Iconographie des Coquilles Viv., p. 15, Plate

1838-9.

5, fig. 16,

Connecticut to Florida. Stonington (Linsley) Greenport, Long Island
Outer beach at Great Egg Harbor, New Jersey (A. E. V.)
(S. Smith).
Fort Macon and Beaufort, North Carolina, common, (Stimpson, Cones);
South Carolina (Kiener). Rare and perhaps accidental north of New
;

Jersey.

Scalaria Grcenlandica Perry.
Conch., 1811,
figs. 105,

582.

(t.

Mfirch); Sowerby, Thesaurus Conch., part iv, p. 101, Plate 34.
Gouid, Invert., ed. i, p. 249, fig. 170" ed. ii, p. 314, fig,

106, 1844

;

;

Turbo clathrus Grccnlandicus Chemnitz, Couch.,

xi,

t.

Scalaria siihulita Couthouy, Bastou Jour. Nat. Hist., vol.
4,

1878, 1879
ii,

p. 93,

(t.

Gould).

Plate

3, fig.

1838.

Cape Cod to the Arctic Ocean, and northern coasts of Europe, southward to Bergen. South Shoals, oft" Nantucket (Agassiz, t. Stimpson).
Common iu Casco Bay and Bay of Fundy, from 10 to 109 fathoms.
and in the
Fossil iu the Post-Plicoene of Nantucket, rare, (Desor)
Eed-Crag, Norwich-Crag, and later deposits in Great Britain.
;

Janthinafragilis'Luumrak; Gould, Invert, ed. i, p. 240; ed. ii, p. 277.
This has been found cast ashore at Nantucket, but probably does not
occur living so far north. It inhabits the Gulf Stream farther south.
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IMIIIMDOGLOSSA.

Maikjauita ohscura
Invert.,

oil.

i,

ji. 2'):?,

Crould.

riiite

XXIY, fig-.

loO.

p. 2*?,

54').

171*, 1841; ed.

ii^j.

thouy, Boston Jotirn. Nat. Hist., vol.

ii,

li;^.

p. lOU, I'luto

ii,

:5,

(p. 508.)

Turbo ohnrnriin Con-

fiir.

2, ld:W.

Stoniagton, Connecticut, to Labrador. Kare and confined to tlie outer
waters south of Cape Cod ott" IMartlia's A'ineyard, "20 to 25 fatlioms.
Stoiiington, from haddock's stomach, (Linsley). Common in jMassacliu;

Casco Bay, and in the Bay of Fundy, from extreme lowwater mark to 100 fathoms. East of Saint George's Bank, ia 430 fathoms, (S. I. Smith).
setts 13ay,

Maraariia oniatn Dekay, X. Y. Molhisca,

p. 107,

nu't witli

it in

Phite

New

M'as described as occurring in the vicinity of

101, 1813,

G, fig.

York, but

1

liave not

Long Island Sound.
DOCOGLOSSA.

Acnr.EA TESTUDiNALis Forbes aiul rianley.
loOfl.

Plate

XXLY,

figs.

159,

(p. 307.)

ii, p. 4:54, Plate G2, ligs. H, 1), and
Plate A A, lig. 2; Carpenter, R(>port of British Association for ISoH, pp. 211>, 3G6, 1857 ; Dall (snbjrenus, Columella Dall), American Jonrnal of Conchology, vol. vi, p. 249,1871.

lUitish Mollnsca, vol.

Lottia

Gould, Invert., ed.

tcstadiiialia

CJonld, Invert., ed.

ii,

i,

p. 153,

fig.

Tectiira lentudinalid

12.

Prodromus

Patella testudinaUs Miiller,

529.

p. 2t57, tig.

Zool. Danica, p. 227, 1776.

Variety

ahrtif). (tig.

159 a).

Patella aluens Conrad, Journal Acad. Nat. Sciences,

Philadelphia, vol. vi, Plate
p. 154, fig. 13.

11, iig. 20, 1831.

Tectitra o?('(;«8

Lottia alvciis Gould, Invert., ed.

Gould, Invert., ed.

ii,

i,

p. 269, fig. 530.

Long Island Sound to the Arctic Ocean circumpolar. It extends
southward on the European coasts to Southern Sweden, England, and
Ireland; in the Xorth Pacific, southward to Sitka and the Island of
Jesso, Japan. It is comparatively rare and local south of Cape Cod
at New Haven, very rare
Watch Hill, lihode Island I\Iartha's Yineyard, Cuttyhunk, and adjacent islands. Huntington and Greenport,
Long Island (S. Smith). Fossil in the Post-Pliocene of Labrador (Packard)
Greenland, Scandinavia, and Great Britain.
;

;

;

;

;

POLYPLACOPHORA.
Cii.ETOPLEURA APicuLATA Carpenter.

Plate

Chiton aincHlatus Say, Anier. Conoh., part
p.

231

;

Gould, Invert., ed.

1,

vii,

146, fig. 20

p.

XXY,

appendix,
;

ed.

ii,

(?)

fig.

1834

107.
;

Binney's Say,

p. 258, fig. 522.

Lcpto-

chiton apiciilafiis, this Report, p. 399.

Cape Cod to Eastern and Western
Sound and Buzzard's ]Jay, in .3 to 12
don, Connecticut

(coll.

T.

Gray

{)w)i

Common

fathom.s, shelly.

in
Oft'

Yineyard
Lon-

Xew

M. Prudden).

Dr. P. P. Carpenter informs
Chd'toplenra of

Florida.

me

that this species belongs to the genus

Adams).
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Teaciiydermon ruber Carpenter,
Chiton ruder

Lowe, Zool. Journ.,

luvert., ed.

A.

i,

p. 149, fig. 24

Adams, Geuera, vol

i,

;

ed.

473

p.

a'oL
ii,

;

riate
ii,

XXY,

p. 101,

Plate

p. 260, fig. 523.

this Report,

fig.

5, tig.

[662}

ig6.
2

(t.

Gould)

;

Gould,

Lcpiochiton ruber H.

and

j). 3'J[).

New

London, Connecticut, to the Arctic Ocean and northern
Eare and local in the colder outer waters south of
Cape Cod. Off Xew London, 8 fathoms oft" Watch Hill, 5 fathoms.
Stoningtou (Linsley). Very common in Casco Bay and Bay of Fundy,
from low-water mark to 40 fathoms.
Dr. Carpenter assures me that this species should be rel'evred to
Off

coasts of Europe.

;

Trachydermoit.

Linsley records " Chiton fulminaixis Couth."
Invert., ed.

ii,

p. 201, fig. 524)

(=

C

marmoreus Gould,

as from cod-fish taken offStonington, Con-

has not been confirmed from south of Cape Cod, this
identification.
This species is found
from Massachusetts Bay northward to the Arctic Ocean and northern
coasts of Europe. It is common in the Bay of Fundy, from low-water
mark to 40 fathoms, on "nullipore" [Lithothamnion).
" Chiton aJhus^^' (= Trachydermon albus, t. Carpenter) has been mentioned as from this region, but probably erroneously.
White specimens
of C. apiculata are often mistaken for it, when superficially examined.
The genuine albus is a northern species, with about the same distribution
as the preceding. It is abundant iu the Bay of Fundy, from low-water
to 80 fathoms.

necticut, but as

it

must be regarded as a doubtful

PULMONATA.

Melampus BiCENTATUS

Say.

Plate

XXY,

figs.

109, 169a.

(p. 403.)

Journal Acad. Nat. Sciences, Philadelphia, vol. ii, p. 245, 18*^2 Gould, Invert., ed.
ii, p. 4(57, fig. 721.
Auricula bidentafa Gould, Invert., ed. i, p. 117, fig. 131. Melamjjus conieus Stinipsou, Shells of New England, p. 51, 1851.
;

Massachusetts Bay to Florida, and along the northern shores of the
Gulf of Mexico to Texas. Very common on the shores of Vineyard
Sound, Buzzard's Bay, Long Island, and Long Island Sound. Fossil in
the Post-Pliocene of South Carolina.

Alexia myosotis

Pfeiffer.

Mon. Auric.

Plate

XXV,

fig.

108.

(p. 383.)

Biuney) Gould, Invert., ed.
718, 719. Auricula myosotis Draparnaud, Tabl. Moll. Fr., p. 53.
ticulata Gould, Invert., ed. i, p. 199, fig. 129 {nan Montfort).

Pfeiffer,

New

Jersey to

Xova

Viv., p. 148,

(t.

;

ii,

p. 433, figs.

Auricula den-

Scotia; also on the Atlantic and Mediterranean

common at Eastport, Maine Portland, Maine;
mouth of West Eiver, near Xew Haven, Connecticut; also
near Xew York City.
TECTIBRANCHIATA.
Bulla solitaria Say. Plate XXY, fig. 101. (p. 371.)
coasts of Europe.

and

It is

;

at the

Journal Acad. Nat. Scieuces, Philadelphia, vol. ii, p. 245, 1822; Binney's Say, p.
84 Gould, Invert., ed. i, p. 162, fig. 92; ed. ii, p. 222, fig. 513. Bulla iusculjita
Totten, American Journ. Science, vol. xxviii, p. 350, fig. 4, 1835.
;

Massachusetts Bay to South Carolina.

Tf'

Common iu the muddy lagoons

[(•)(;:{]

I.WEUTEBKATK ANIMALS OF VlXKVAIiD SOUND, ETC.

3G0

and salt-pouds aloiii;' tln' shores ol' Mue^ard Soiuul, 15uz/.u'd's Bay,
aud Loiif? Island Sound. Abundant in a small pond near Qolnies' Hole
;

in

Xew Haven

Harbor,

CvLicriNA oiiYZA

in ditflies

Stiinpsoii.

riati3

Smithsoniau Check List, p. 4,
oryza Totteii, Amor. Jour.
luveit.,

cil. i,

near Fort Ilab^

isr»()

;

XK\",

Scieur:«,

iig-.

IGt.

Iiivort., CnX.

Gjiilil,

xxviii, p.

vol.

(p.
ii,

;i.')iJ,

t.'jj.)

211,

j).

li;^.

W;:;.

.'»,

llnJla

'A-i.

lS.i5

;

Ooiild,

p. 1(H, ivr. 9;^.

South Caroliiui. Not un(!C)in;no,i in Vineyard Sound,
Buzzard's Bay, and Lonjj Lsland Sound. Tlii.s species was recorded as
from Casco Bay by Dr. ]\lighels, but as this habitat has not been conlirtned subsequently, it was probably based on an erroneous identificaFossil in the Post-Pliocene of Canada (Dawson).
tion.

Cape Cod

to

Cyliciina alba T>oven.
Of\-er.sij;t

luvert.,
;?,

lii^s.

Plate

Kougl.

at"
eil.

p. 220,

ii,

44.

4;?,

Plate

iii^.

;

1G3.

(p. 508.)

Forhauilliiii^ar, vol.

5U.

liitUa triticea

2, fig. 8, 18:{S

XXV, fig.

Vot.-AkaiL

iii,

Hfown,

Volcaria alba

p.

111.

Couthouy, Boston. Jour. Nat.

Gould, Invert., cd.

i,

143,

1843; Gould,

Couch. G.

B.,

iii, ]).

ii,

p. 8^,

Hist., vol.

p. 1G5, fig. 9d.

Near Block Island, northward to the Arctic Ocean northern coasts
and on the northwest coast of America, souMi to
Sitka. Fossil in the Post- Pliocene of Canada and Great Britain.
Most of the specimens of this shell dredged in the Bay of Fundy are
opaque, yellowish brown or chestnut color, but those from Casco Bay
are nearly all clear white and translucent, although of equal siz;*.
;

of Europe to Bergen

;

Utriculus canaliculatus.

Plate

XXV,

fig.

IGO.

(p. 432.)

Stimpson, Smithsonian Check-List, p. 4, 1860 Gould, Invert., ed. ii, p. 219, fig.
Faharia canaliciilata Say, Jour. Acad. Nat. Sciences, Philadelphia, vol.
510.
Bulla canaliculata Gould, Invert., ed. i,
V, p. 211, 1826; Binuey's Say, p. 121.
Tornatina canaliculata H. and A. Adams, Genera, vol. ii, p. 1:5.
p. 166, fig. 97.
;

Massachusetts Bay to South Carolina. Common in Buzzard's Bay and
Vineyard Sound, in 2 to 8 fathoms less common in Long Island Sound.
Fort Mncon, North Carolina, abundant, (Dr. Yarrow). Fossil in the
Post-Pliocene of North and South Carolina and the Pliocene of South
;

;

Carolina.

Amphisphyra debilis
lUilla dcbUin
vert., ed.
fig.

507.

p. 143,

i,

p. 164, fig. 95, 1841.

XXV,
ser.

i,

fig.

1G2.

(p. 432.)

vol. xxxviii, p. 196, 1840

;

In-

Gould, Invert., ed. ii, p. 216,
Amphixphyra pcUucida Lovi^n, op. cit.,

Diaphatia

Bulla ptllucida Brown, 1844.

1846.

Jefi'reys),

Plate

Verrill.

Gould, Amer. Journ. Science,

(kbilin

Bulla liyalina Turton, Mag. Nat. Hist., vol.

vii, p. 353, 1834,

(t-

{non Gniolin).

Cape Cod to the Arctic Ocean and on the northern coasts of Europe,
southward to Great Britain, Madeira, etc. Stonington, Connecticut,
from stomach of cod (Linsley). Not uncommon in Casco Bay and Bay of
Fundy, and northward, in 6 to 50 fathoms. Very rare south of Cape
Cod. Fossil in the Post-Pliocene of Canada, Great Britain, Norway, and
Sweden.
;
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AcT^EON PUNCTO-STRIATA
New England,

Shells of

;

II.

XXV,

Plate

Stiiiipsoii.

p. 51, 1851

fig-.

165.

and A. Adams, Genera,

vol.

Cape Cod
not

fio-.

1840; Gould, Invert., cd.

South

to

uncommon

liong Island

y,

;

(S.

i,

p. 245, tig.

188

;

ed.

ii,

p. 5.

ii,

imteUa ^mnclo-strhtta C. B. Adams, Boston Jour. Nat. Hist., vol.
I'late 3,

[664]

iii,

p.

Tor323,

p. 224, fig. 515.

Vineyard Sound, and Buzzard's Bay,
Iluntington and Greenport,
rare

(Jarolina.

Long Island Sound,

;

Smith).

DoRiDELLA Verrill.
Body smooth, oval, convex. Dorsal tentacles retractile, without
sheaths. Head prominent, the lateral angles prolonged anteriorly as
Foot broad, cordate.

short oral palpi or tentacles.

Branchisie tufted,

situated near the posterior end, on the right side, in the groove between

the mantle and foot.

DoRiDELLA OBSCURA

Verrill.

American Journal of Science,

Plate
vol.

1,

XXV,

figs.

p. 408, figs. 2, 3,

173

«, h.

([>.

November,

1870.

400.)

Body broad oval, 7.5""" long and 5'""' broad back convex, smooth.
Foot broad, cordate in front. Oral disk broad, emarginate or with concave outline in front the angles somewhat produced, forming short,
obtusely pointed, tentacle-like organs, which in extension project beyond
the front edge of the mantle. Dorsal tentacles small, stout, retractile.
;

;

The branchiic consist of a tuft of slender filaments, usually concealed
by the edge of the foot. Color of body dark brown, lighter toward the
edge, as if covered with nearly confluent blackish or brown spots, the
whitish ground-color showing between them foot, oral disk, and dorsal
5

tentacles white

;

the central part of the body, beneath, with a three-lobed

yellow spot due to the internal organs. Young specimens are fleshcolor or yellowish brown above, specked with darker brown.
Vineyard Sound and Long I.sland Sound to Great Egg Harbor, Xew
Jersey. Savin Eock, at low-water, under stones; off South End, 4 to 5

fathoms, shelly.

NUDIBRANCHIATA.

Doris bifida

Verrill.

XXV,

Plate

American Journal of Science,

vol.

1,

fig".

17G.

(page 307.)

p. 406, 1870.

Outline broad oval, widest anteriorly, about 25""" long by 12""" broad,
back very convex, mantle covered with numerous, scat-

in extension

;

tered, small but prominent, pointed papilhe.

Tentacles rather long,

thickest in the middle, the outer half strongly plicated with about twenty
folds,

but with a smooth

tip,

the base surrounded by small papilla;.

Gills retractile into a single cavity, united togetlier

deeply

frilled,

much

by a

partial web,

subdivided, bipinnate, the subdivisions fine and

Foot very broad, in extension projecting back beyond the
mantle about a quarter of an inch, slightly tapering', rounded and
slightly notched at the end.
Oral disk or veil crescent-shaped, the front

slender.
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backward, and forming? a cnrve
ji little prominent, the sides extended
continuous with that of the foot.
Color purplish brown, si)rinkled with white S],)ccks tentacles deep
;

brown, si)ecked with white, tips yellowish gills purplish at base, the
edges and tips usually yellow foot similar in color to mantle, but
;

:

lighter.

Long Island Sound, at Sa\'in llock, near
Maine, under stoues, at low-water mark.
Onchidoris pallida

Verrill.

([).

l[a\ en, to JOasl[)(nt,

^S'ew

VJ~j.)

American Jonrnal of Science, vol. 1, p. 40S, l^^TO vol. iii, p.
pallida Ajj. MSS.
Stinipson, Invert, of Grand Manan, p. 2G,
;

;

vert., ed.

p.

ii,

Plate

-i'ii),

"iO, li,^'s. '284,

yi:i, lH7<i.

Dorii

Gould, In-

ISr^J;

287, 288, 291.

Off Cuttyhuuk Island
]\rassachusctts Bay
Casco Bay
Bay of
Fundy. In Eastport Harbor, not un.ionunon, from low-water mark to
00 fathoms.
;

;

PoLYCERA Lessonii

D'Orbigiiv.

(p. 400.)

Magazine de Zoiil., vol. vii, p. 5, Plate 105
Nud. Moll., Eani. 1, Plate 24; Gould,
242—248.

;

(t.

Gould)

Alder and Hancock, Brir.

;

Invert., ed.

Doris ilhnninata Gould, Invert., ed.

i,

ii,

p. 22(5, I'latc 17, figs-

p. 4, 1841.

Long Island Sound to Labrador; European coasts, from Sweden to
France and Great Britain. Savin Eock, near Xew Haven, Connecticut,
at low-water, and oft' South End in 4 to o fathoms; Watch Hill, Khode
Island, 3 to 6 fathoms. Common in Casco Bay and Bay of Fundy, from
low-water mark to 20 fathoms.

Dendronotus arborescens
British Nud. Moll.,

311-313.

figs.

cius,

Fauna

ed.

p. 5.

i,

Fam.

o,

Aid. and Hancock,

Plato

3,

1850

;

(p. 495.)

Gould, luvort., ed.

Doris arborescens Miiller, Zool. Dan. Prod.,
Griiul., p. 346, 1780.

[).

p. 2:54,

ii,

Plate 22,

229, 1776; Fabri-

Tritonia arborescens Cwviev

;

Gould, Invert.,

Tritonia Reijnoldsii Couthouy, Boston Joiirn. Xat. Hi.st., vol.

ii,

p-

74, Plate 2, figs. 1-4, 1838.

Watch Hill, lihode Island, in 4 to fathoms, common on Lnminaria
among Ohelkv ; northward to Greenland; on the European coasts south
to Great Britain and France; Sitka (Middendorff).
Yer^- common in
the Bay of Fundy and Casco Bay, from above low-water mark to GO
-j

fathoms.

Rare and

local

HOTO ODLIONATA L )ve n.
Arch. Scand. Nat.,
lingar,

Plate 6

vol.
;

iii,

Gould,

south of Massachusetts Bay.
Plate

p. ir)l (t.

p.

XXV,

170.

fig.

(p. 400.)

Stinipson); Ofvers. af Kongl. Vet.-Akad. Ftirliand-

139,1846; Alder and Hancock, Brit. Nud. Moll., Fam. 3,
ii, p. 236, Plate 16, figs. 233-237.
Doris coronala

Invert., ed.

Guielin, Syst. Nat., p. 3105. 1790.

Xew

Jersey to Labrador; on the northern European coasts, southward
Great Britain, Holland, and I'' ranee. Great Egg Harbor, Xew Jersey,
1 fathom, (A. E. V. and S. I. Smith) Long Island Sound, near New
Haven off Gay Head, Martha's Vineyard off Watch Hill, PJiode Island, 4 to 5 fathoms, on Ohelia, Common in Massachusetts Bay, Casco
Bay, and Bay of Fundy, from low-water mark to lo fathoms.
to

;

;

;
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.EoLis PAPiLLOSxi Loven.

(p. 495.)

Ofvers. af Kougl. Yet.-Akad. FurIi.,vol.
238,

tig.

xii,

vol.

518,
i,

and Plate

p.

18, figs.

1082, 1767.

Grand Manan,

[GGG]

iii,

p. 139,

1840

;

Goukl,

Iiiveit., ed.

ii,

p.

Limax papiUosiis Linuc, Syst. Nat., ed.
Stimpsou, Invert.
farinacea Goukl, MSS.

257-263.

^Eolis

;

p. 25, 1853.

Rhode Island to the Arctic Ocean northern coasts of Europe to
Great Britain. Ifare south of Cape Cod; Watch Ilill, among roots of
Laminarice very common in Casco Bay and Bay of Fundy, from above
low-water mark to 20 fathoms.
;

;

-(EoLis,

A

OR MoNTAGUA. Species undetermined,

fp. 495.)

species about an incli long, with bright red, fusiform branchia', ar-

ranged in seven or eight transverse clusters on each
prominent and acute auricles anteriorly.
Off Gay Head, 4 to 5 fathoms, rocks.

jMontagua pilata
J<:oHs

Yerrill.

pUaiaGonU,

(p. 383.)

Invert., ed.

ii,

p. 243,

^oJidid pilata, this Report, p. 383.

Plate

JioUs rcrmifenis

S.

19, tigs. 270, 277, 279, 231, 1870.

(See errata.)

Long Island Sound to Massachusetts Bay.
Harbor, on piles of Long Wharf.
]\IONTAGUA VERMIFERA

Foot with

side.

Abundant

in

Xew Haven

Yerrill.

Smith, Annals Lye. Nat. Hist., N.

Y., vol. ix,

391, 1870.

r>.

Long Island (Smith). Long Island Sound, off Thimble
among rocks.
The specimens from Thimble Islands differ somewhat from the original
description. They were about half an inch long; moderately stout;
Greeuport,

Islands, 4 to 5 fathoms,

the foot lanceolate, rapidly tapered posteriorly to a point, but not produced far beyond the brauchi;e, nor slender-pointed; anteriorly the
angles are somewhat produced, triangular, and pointed, their length

equal to about half the breadth of the foot. Head rounded ; tentacles
rather stont, obtuse the oral longer than the dorsal ones the latter
are transversely wrinkled. The branchial papilht^ are fusiform, moderately stout, obtuse, arranged in about twelve transverse rows on each
side, forming six clusters, the two rows forming each cluster separated
;

;

a narrow elliptical naked space, narrower than the spaces between
in each anterior row there are six or seven papillaj,
the clusters
the upper ones larger, the lowest short and blunt. Foot translucent,
white, with a flake-white streak on the upi)er side posteriorly body pale
yellowish, minutely specked with greenish and flake-white back of the
dorsal tentacles there is, on each side, an orange patch, and there
are others along the back; papilhf dark brown internally, irregularly specked with flake-white externally, forming toward the end an
ill-defined white ring; the extreme tips are v>hite; tentacles similar in

b}'^

;

;

;

color to the body.

IXVKKTEHKATi: ANIMALS

[(;07J

MONTAGTA GOULDII
Body

v>l'

\

LNKVAKD SOUNlJ, ETC.

oll>

^'(nill, sp. IIOV.

i'oot with tlic aiittiior an^^lcs only
prominent, and olMnsoly rounded; posteriorly it tapers graduTentacles long, slender, not serrate,
ally to an elongated slender point.
tbe dorsal ones a little longer than the oral eyes small, black branchial
l)apilla' fusiform, moderately stout, grouped in eight or more tranverse
rows on each side, the rows being grouix'd two by two, so as to form

elongated, latlicr skMider;

slij^htly

;

;

transverse clusters, with two rows each, the rows of the clusters being

separated by spaces narrower than tho>se between the clusters.

Color

of body light yellow or tinged with pale orange; tentacles pale orange,

with a tiake-white strii)e on the posterior surface branchial papillae
dark brown or reddish brown internally, with a ring of opacpie ^vllite
;

close to the tips.

Length about IMi""".
Off Thimble Island,
This

is

in 1

too fathoms, with the [)receding species.

nearly allied to M. Mananeiisis Stimpson, but the angles of the

produced and not acute, and the proportions of the tentaDr. Gould seems to have confounded this species
with J/, diversa [^l^olis diversa Couth.), and one of his figures (Plate
10, fig. 280) ai)parently represejits this species; but certainly does not
represeiit M. diversa, which was originally described and figured as having the oral tentacles longer than the dorsals (See Gould's figs. 207, 2G8,
copied from Couthouy.)
foot are less

cles are dillerent.

GY^moTA

CoiiYi'iiELLA

Yerrill.

EoJis (Tergipcs) (jymnota Couthouy, Bostou Jour. Nat. Hist., vol.
lif?.

3,

Gould, Invert., ed.

1838;

jilonfftgua

7; ed.

p.

p. 248,

Plate

16, figs.

Bay

of

coasts of Europe to Great Britain.

among

Plate

1.

238-241.

Carolina (jymnota,

Xaushon Island

ii,

Plate

p. 253,

p. 255,

Harbor,

(A. E. y. and S.

I.

nud Hancock,

(Trrgipcs) (h'xjxfta Gould, Invert.,

;

Casco Bay; Eastport Harbor.
Plate

25., fig. 175.

17, fig. 253.

(A. Agassiz).

Elysia <;hlorotica Gould.
ii,

EoJidla dcipccta Johnston, Loud.
Eolis desjncta Xldar

Fundy and northward; northern
Watch Hill, 4 to 5 fathoms, on

hydroids. abundant

Gould, Invert., ed.

Egg

()'J,

Off

Herm^tsa cruciata a. Agassiz, 3ISS.

Great

p. 74.

p.

222-225.

Stonington, Connecticut, to

Invert., ed.

ii,

ii,

16, ligs.

(p. 495.)

and A. Adams, Genera, vol. ii, p. 70, 1858.
Mag. Nat. Hist., vol. viii. p. 378, fig. 35<^.
AioVis
Brit. Nud. Moll., Fara. 3, Plate 37.

Xrtw ijmnrt,

vol.

Plate

to Boston, Massachusetts.

II.

ii,

p. 249,

(See errata.)

Tekgipes despectus Adams,

ed.

ii,

gymuota H. and A. Adams, Genera,

this Keport, p. 383.

Wood's Hole

i,

Plate

Xew

Smith).

Plate

17, figs.

XXV,

fig.

172.

([>.

480.)

251-255, 1870.

Jersey, in pools on salt-mar.sh at low-water

Cambridge, Massachusetts (Agassiz).
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Elysiella catulus

Plate

Yerrill.

XXV,

fig.

171.

[668]

(p. 480.)

American Journ. Science, vol. iii, p. !284, Plate 7, figs. 5, 5% 1872. riacolranchus
catulus Agassiz, MSS.
Gould, Invert., ed. ii, p. 256, Plate 17, figs. 249, 250,
;

J

Great

870.

Egg Harbor, New

Jersey, to Massachusetts Bay.

Harbor aud Wood's Hole, among

eel-grass,

Xew Haven

common.

PTEROPODA.
GYMNOSOMATA.

Clione papillonacea

Pallas,

Spicil. Zool., X, p. 37, Plate

to North Pole, p. 195, 1774

(p. -111.)

1, figs. 18, 19, (?)
(t.

Gould).

Clio Vimacina Pbipps,

1774.

Voyage

Clio rctiisa Miiller, Prod. Zoiil. Dan., 2742,

1776 (non Linne); Fabricius, Fauna Gronlandica, p. 334, 1780 (description exClio horealis Brugiere, Eucyc. Moth., Vers., i, p. 502, 1792 (t. Gould).

cellent).

Stinii^sou, Shells of NewH. and A. Adams, Genera, vol. i, p. 62, Plate 7, fig. 7Clione limacina Stimpson, Smithsonian Check-Lists, -p. 4, 1860; Binney in Gould,
Clio Miquclonensis Rang, Ann. Sci. Nat.,
Invert., ed. ii, p. 507, fig. 754 (poor).

Clione horealis Gray, Brit. Mus. Pteropoda, p. 36, 1850

England,

ser.

i,

p. 27, 1851

;

;

vol. v, p. 285, Plate 7, fig. 2, 1825.

Xew York to the Arctic Ocean on the noi-thern coasts of Europe
south to Great Britain. Off Stonington, Connecticut {A. E. V. and DVineyard Sound (V. X. Edwards) Portland, Maine (C. B.
C. Eaton)
;

;

;

Fuller).

The synonymy of this species has been greatly and uunecessaril}- conThe Clio retnsa of Linue was a southern Pteropod, having a tri-

fused.

In a foot note on page 1094 of the twelfth edition of the
Systeraa Xaturce, he states that he had not seen the genus Clio, but
adopts it from Brown. He gives three species mentioned by Brown, all

quetral shell.

having

shells.

THECOSOMATA.

Styliola vithea

Verrill.

Plate

American Journ. Science, vol.

iii,

XXV,

fig.

178.

(p. 413.)

p. 284, Plato 6, fig. 7, 1872.

Shell smooth, polished, diaphanous, almost glassy, long conical, rather

locomobearing
and
rounded,
broadly
end
with
the
tive organs obovate,
slender tapering tentacle-like processes near the middle of the anterior
€dge; intermediate lobe short, rounded in front.
slender, slightly curved toward the acute apex; animal white

;

Length of shell, ILS-^^"" diameter, 2""».
Taken among ISalpa', off Gay Head, Martha's Vineyard, in the afternoon, September 9, 1871.
Several other species of this and other related genera were taken by
^Messrs. S. I. Smith and Oscar Harger, off Saint George's Bank, in 1872,
;

on the United States steamer Bache. These may occasionally occur
also in the vicinity of Xantucket and IMartha's Vineyard.

;

INVERTl-:iiRATE

[GG9]

ANIMALS UF VINEYARD SOUND, ETC.

Cavolina tridentata.
ir. anil

XXV,

Plate

A. Adiiins, Gonora, vol.

fig.

Plate

p. 51,

i,

177.

(p.

0, figs. 1, 1"

41

37')

1.)

Vt.-nili, op. cit., p.

;

284.

Anomia trhhntata Foiskal, Fauna Arab., p. \2\, 177.') Icon., Plato 40, fig. li.
(t. Lamarck).
UiihIoh cornea Lamarck, Syst. ilcs Anini., ]>. 14(1, l.'-OI. Ihinlun
ividcntuttt Lamarck, Anini. sans ^'crt., cd. ii, vol. vii, j*. 11.'..
;

3Ieditorranean Sea aiul the warmer parts oCtlie Atlantic.

were dredged

oil"

^lartha's Vineyard, at

two

The

localities, in

11)

shells

and 22

fathoms.

Dlvcria TRispiNOSA Gray.
British

Mnscuni Ptcropoda

4U.)

(p.

and A. Adams, Genera,

i, p. ."v2, IMatc C>, fig. 2";
Gould, Invert., ed. ii, p. .^)U4. Jlijala'a trisj/tnom Lesuenr, in IJlainvillc, Diet,
des Sci. Nat., vol. xxii, p. 82, 1824 Forbes and Ilanlcy, Prit. Moll., vol. ii, p.
380, Plate 5, tig. 3 Stimiison, Shells of New England, p. 27.
;

11.

;

;

Gulf stream and warmer parts of the Atlantic generally.
Nantucket (Stimpson).

Occa-

sionally cast ashore at

Spirialis Gouldit Stimpson.

(p. 443.)

Proc. Boston Soc. Nat. Hist., vol.

Plate
ed.

Heterofiisxs halea

1, fig. 4.

ii,

j;iv,

Plate 27,

p. 505,

figs.

p. 8, 1851

and H.

;

Shells of

rcirover^us

New

England,

p. 27>

Binuey, iu Gould, Invert.,

345-349, (not of European writers).

FlemingH A. Agassiz, Proc. Boston Soc. Nat. Hist., vol. x, p.
Forbes). Hetcrofusus Altxandrl Verrill, Amer. Jour. Science,

Sjnrialis

14, 1805, (not

vol.

iii,

p.

of

281>

1872 (young).

Xear Xanshon Island and Xahant, Massachusetts (A. Agassiz).
Twenty miles oft" Xo Man's Land, in stomach of herring, (S.I.Smith).
Off Saint George's Bank, in Gulf Stream, (S.I.Smith and O. Harger).
The identity of this species with tiie Limacina halea Moller, of Greenland, is very questionable. The description of the latter is brief, and

no mention

is

made

of the spiral sculpture, which

is

an

iini)ortant char-

acter of S. Gouldli.

LAMELLIBRAXCHIATA.
DIMYARIA.

Teredo navalis
180.

Linne.

Plate

XXVI,

fig.

183.

Plate

XXVII,

fig.

(pp. 384, 482.)

Systema Naturae,

ed. xii, p. 12G7, 17G7;

xiv, p. 468, 1862; Gould, Invert., ed.
vol.

iii,

Tryon, Proc. Acad. Nat. Sciences, vol.
p. 23, fig. 355; Jeffreys, Brit. Conch.,

ii,

p. 171.

Coast of United States, from Florida to Vineyard Souiul coasts of
Europe, from Sweden (Christiania) and Great Britain to Sicily; Algeria
and the Black Sea (Jeffreys) Senegal. Great Egg Harbor, Xew Jersey
Xew ITaven Harbor, in piles of wharve."; Wood's Hole, in piles of
wharf; Vineyard Sound aiul Buzzard's Bay, in cedar buoys.
This is the most abundant species on our Atlantic coast, .south ot
Massachusetts Bay, where it also probably occurs.
;

;
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Teredo 3iE(fOTARA

Uanley.

Forbes and Hanley,

Plate

XXVII,

Brit. Concli., vol. i,p. 77,

2; vol. iv, p. 247; Tryon, op.

Gould, Invert., ed.

ii,

cit.,

p.

188.

fig.

Plate

(p. 387.)

2; Plate 18,

1, figs. 1,

Jeffreys

1862;

46<S,

[CuO]

op.

cit.,

figs. 1,

p. 176;

p. 30, fig. 357.

Common in floating driftMassachusetts Ba^- to Soutb Carolina.
Iceland, and Spitznorth
Greenland,
to
Atlantic
in
Xortli
wood,
the
bergen coasts of Scandinavia and Great Britain. Fossil iu the PostPliocene of Scandinavia.
;

;

Teredo Tiiomsonii
Proc. Acad. Nat.

Sci.,

Gould, Invert., ed.

XXYII,

Plate

Tryon.

Philadelphia, vol. xv,

ii,

p. 31,

fig.

lig.

187.
Plate

2^i,

p.

(p. 387.)
2,

New Bedford, Massachusetts, in cedar buoys (Tryon).
Massachusetts, in whale-ship (At wood).
Teredo dilatata

1863;

3, 4, 5,

Proviuoetown,

Stimpson.

Proc. Boston Soc. Nat. Hist., vol. iv, p. 113, 1851

Tryon, op.

figs.

358.

cit., p.

;

464, 183'3; Gould, Invert., ed.

Shells of
ii,

New

England,

p.

26

;

p. 32, tig. 359.

Massachusetts to South Carolina (Tryon). Cape Ann, iu buoys,
(Stimpson). Provincetown, Massachusetts (Gould). Greeuport, Long
Island (S. Smith). I have not met with this species south of Cape Cod.

Xylotrya fimbriata

Plate

Jeffreys.

XXVII,

189.

fig.

(p. 387.)

Tryon, op. cit., p. 478,
Gould, Invert., ed. ii, p. 34, fig. 361. Teredo palmidata Forbes aud
1862
Hanley, Brit. Moll., vol. i. p. 86, Plate 2, figs. 9-11, {non Lamarck). XylPerkins, Proc. Boston Soc.
ofrya palmuJaia Stimpsou, Check-List, p. 3, 1860

Anuals and Mag. Nat.

Hist., ser. iii,,vol. vi, p. 126, 1860

;

;

;

Nat. Hist., vol.

xii, p. 141, 1869.

Pacific coast, at the Straits of Fuca
to Florida
Iu an old submerged wreck near New Haven. From the hull
of the " Peterhoff," used in the blockade of the southern coast during the
Frequent iu vessels from foreign ports.
late war.

Long Island Sound

;

;

Europe.

Pholas TRUx\CATA

Sa}'.

Plate

XXVII.

fig.

200.

Journal Acad. Nat. Sciences, Philadelphia, ser. i, vol. ii,
Hanley, Recent Shells, p. 6, Plate 9, fig. 26
p. 107
;

Gould, Invert., ed.

Vineyard Sound
shores of

ii,

(p. 372.)

1822 Binuey's Say,
Tryon, op. cit., p. 202

p. 321,
;

;

;

p. 38, fig. 364.

to Florida.

Payta, Peru (Tryon).

Loug Island Sound, near New Haven.

Common

Tiie large

from Sable Island (Gould), mentioned by Tryon, were not
but Z. cHspata.

Pholas COSTATA

Linne.

Systema Natune,

on the
specimens

this species,

(p. 433.)

ed. xii, p. 1111, 1762

delphia, xLv, p. 201, 1862

;

;

Tryon, Proc. Acad. Nat. Sciences,

Gould, Invert., ed.

ii,

p.

.37, fig.

Pliil.a-

363.

Caribbean Sea to Buzzard's Bay. Southern Europe (Linne). New
Bedford Harbor, living, (Gould) Wood's Hole, Massachusetts, dead
;

I

IN\i:iM"KI!Iv'A'rE
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ANIMALS

\1.M:VA

(jK

K'D

SOIM), KTC.

.')77

K. V.)
Long Island Sound. Atlantic City, Xew
Specimens
Voui the east and west coasts of Florida;
Jersey (Tyron).
and iVoni near Vera Cruz, INFexico (coll., Mi-. Salt), are also in the
shells (hcdgvd, (A.

;

niuseinn of Yale College.

Z

itiMij; A
It.

CKisr ATA Miirch,

I

and A. Adunus, Genera,

cit., p.

211,

'.VSS, fijf.

viii, p. 3H5,

r^,

i,

and

1851

4;>.j.)

(p.

Phitc HI),
rholas rrispaOt LiHii6, Syst.

ISIi'i.

Gould, Invert., ed.
Plate

s:>3.

vol.

ii,ii. '.Vi7,

27.

j).
:5:?1>,

crispalii

Zirftvit
o, IK')?

(i>r.

;

Gonld, Invert., ed.

;

ii^^s.

;j,

Xafc.,

oa,

p.

;

'I'lyon,

Gray, Fijjnros of Moll.

Ann. and Mag. Nat.
ii,

Iriiji

op.

ed. xii, p. 11 11, 17()7

Hist., scr.

;

Aiiiiii.,
ii,

vol.

'M), iij^. 30.').

Stouiugton, Connecticut, to Gulf of Saint Lawrence; Iceland

;

north-

ern coasts of Europe, south to France, and the southern coasts of Great

west coast of jS^orth America, south to California. Charles;
South Carolina (Stirap.son, t. Gould). New Jersey (t. Gould).
Wood's ITole, dead shells dredged, (A. E. V.). Common in Casco Bay,
in 10 to 20 fathoms, perforating hard clay and sunken but sound wood;
also in the Bay of Fundy, in 8 to 70 fathoms, in hard clay. Mr. C. B.
Fuller has obtained fine large specimens in submerged tree-stumps at
extreme low-water mark on JewelTs Island, Casco Bay. Fossil in the
Post-Pliocene of ]\[aine, Scandinavia and in the Coralline and lied
Crags of Great Britain. Its occurrence at Charleston, South Carolina,
needs confirmation.
Britain

ton,

;

Martesia cuneiformis Gray, 1851; ffryon, op. cit., p. 219. Pholas cuneiformis Say, Jour. Acad. Xat. Soi., Philad., vol. ii, p. 322, 1822.
This species was found b}' Mr. Perkins in oyster-shells, near Xew
Haven, but it was probably brought from farther south (Maryland or
Virginia) in the oysters.

West

inhabits the coasts of Florida and the

It

Indies.

Diplothijra Smithii Tryon, o}). cit., p. 450, 18G2.
This species was described from specimens found in oyster shells at
Staten Island, where they were supposed to have lived. If really indigenous there, it may be expected to occur ia Long Island Sound.

Saxicava arotica Deshays.
Elem. Conch., Plate

Plate

XXVII,

fig.

192.

(p. 309.)

Forbes and Hanlc.y, Brit. Moll., vol.
4-6; Gould, Invert., ed. ii, p. 81), fig. '.yj7. Mj/a arctica

xii, ft'^s. 8,

9

(t.

Gould)

;

p. 141, Plate 6, figs.
Linn6, Syst. Nat., ed. xii, p. 1113, 17(17. Mylllin rugonHS Liun<5, Sj'st. Nat.,
ed. xii, p. 11.56.
Saxicava /v/f/o.sK Lamarck, Anim. sans Vert., ed. ii, vol. vi, p.
Mijt'dm
1.52; Gonld, Invert., ed. ii, p. 87; Jeftreys, Brit. Conch., vol. iii, p. 81.
i,

jiholadis Linn^,
vi, p. 152. (?)

Mant. Plant.,

Saxicava diatorta

1822; Gonld, ed.

i,

p. 548.

SdS',

Saxicava jihol a di s Liamarck, op.

Jour. Acad. Nat. Sci., Philad., vol.

cit.,
ii,

vol.

p. :518)

p. 62.

Georgia and South Caroliini to the Arctic Ocean; northern coasts of
Europe to the Mediterranean Pacific Coast of America, south to Santa
Barbara, California. Various other parts of the world are given as localities by different authors.
On our coast this shell is very common from
^lassachusetts Bay to Labrador, occurring from low-water jnark to 50
:

[07-2]

fathoms or more. Id Casco Bay it is extremely abuudant ia rocky, cavernous pools, amoug the ledges at low- water mark, and mostly attached
by a byssQS, associated with Modiola modiolus. I also fouud specimens
in 10 to 15 fathoms, perforating recent and sound shells of Cyprina
30Sti Island, where
Islandica. In the Gulf of Saint Lawrence, near A:
limestone abounds, I have found it burrowing in the limestone in large
numbers. South of Cape Cod it is far less abundant, though not uncommon in Long Island Sound. Var. distorta (Say) is common from
Fort Macon to Georgia, and is possibly a distinct species. Fossil in the
Post-Pliocene of Maine, Ii^ew Brunswick, Canada, Anticosti, Labrador,
Scandinavia, and Great Britain in the Coralline and Ked Crags of England, etc. Var. distorta is found in the Miocene of Maryland.
;

Mya arenaria

Plate

Linne.

Systema Natur;e,

XXYI,

55, tig. 375.

Mya

delpliia, vol.

ii,

fig.

179.

(pp. 357, 403.)

Gould, luvert., ed. i, pp. 40, 359 ed. ii, p.
mercenaria and M. acuta Say, Jourual Acad. Nat. Sci., Pliila-

ed. xii, p. lll^, 17C7

;

;

p. 313, 1822.

South Carolina to the Arctic Ocean northern coasts of Europe, south
to England and France northeastern coast of Asia, south to China and
Japan (Hakodadi). Sitka (Middeudorfif). South Carolina (Gibbs). Fort
Macon, ISTorth Carolina (Dr. Yarrow). Comparatively scarce south of
Cape Hatteras. Very abundant from New Jersey northward, both in
brackish estuaries and on the open coasts. Particularly' large and fine in
Long Island Sound (see p. 463). C^asco Bay and Bay of Fundy, from
Fossil in
half-tide mark to 40 fathoms, those dredged being all young.
the Post-Pliocene of Scandinavia, Greenland, Labrador, Canada, New
England, Virginia, South Carolina, etc.; in the Red-Crag and all later
formations in Great Britain and in the Miocene of Virginia.
;

;

;

CoRBULA CONTRACTA

Plate

Say.

XXVII,

fig.

Journal Acad. Nat. Sciences, Philadelpbia, vol.
ed.

i,

p. 43, tig. 37

Cape Cod

;

ed.

to Florida.

191.

ii,

(p. 418.)

p. 312, 1822

;

Gould, Invert.,

p. GO, tig. 377.

ii,

Common, living, in Vineyard Sound and BuzLong Island Sound, near New Haven,

zard's Bay, in 5 to 19 fathoms

;

Fossil in the
not uncommon in shallow water. Georgia (Couj^er).
Post-Pliocene of Virginia, Xorth'and South Carolina and in the Pliocene of South Carolina. A closely related species occurs in the Mio;

cene of ^Maryland.

Lyonsia iiyalixa Conrad.

Plate

American Marine Couchology,
64, tig. 380.

ii,

XXVII,

Plate

fig.

11, tig. 2,

p. 166,

1839

;

194.

1831

Ml/a hyalina Courad, Jour. Acad. Nat.

p. 261, Plate 11, fig. 12, 1831.

Hist., vol.

p. 51,

;

(p. 358.)

Gould, Invert., ed.

ii,

p.

Sci., Philadelxiliia, vol. vi,

Osteodeama hyalina Coutliouy, Boston Jour. Nat.

Gould, Invert., ed.

i,

p. 46, fig. 31.

Florida to Gulf of Saint Lawrence. Common in Long Island Sound,
Buzzard's Bay, Vineyard Sound, Massachusetts Bay, Casco Bay, and
Bay of Fundy low-water mark to 30 fathoms Beaufort, North Carolina
;

(Coues).

;

[(')73]

INVKKTKHKATK ANIMALS OK

VINHYAIil) SOUND,

l^liiteXXVII,

Clidiopiioua TRiLiNEATA Caipeiitcr.
Pioc. Zoiil. Soc, Loudon,

If^-J-J:

p. r)D7

Molliisks of

;

W.

lijj.

19;;.

\. Aiiuiiici,

]>.

(ioiild. Invert., ed.

i,

cd.

-14;

]).

ii,

p. Ci,

lij.'.

.^79

(p.

lis.)

220.

Say, Jourii. Acad. Nat. Sciences, riiiladclphia, vol.

IriliiKdla

(lora

\^\\-i,

ETC.

ii,

I'<(ii-

p. 21)1,

:57l).

Common in Tioni;- Island Sound;
viiiit Lawrence.
Block Island, 29 fathoms lUiz/ard's liay Vineyard Sound Casco
r.ay; and Bay of Fundy low water mark to 30 lathom.s; Great EggHarbor, Xew Jersey, 1 fathom. Iknvufort, North Carolina (Coues, Yarrow). Fossil ill thePost riioceneof Virginia and South Carolina; and in
I'Moiidn to (Jnlfo

off

;

;

;

;

A

the riiocene of Soutli Carolina.

(Conrad,

sp.),

closely-related

form, C.

cr((s.si(U'ns

occurs in the Miocene of Virginia.

Perii'LOMA I'Ai'ViJACEA VerriU.
Anirr. .Toiirnal Science, vol.
liingc), 1S72.

iii,

XXVIF,

Plate

pp. 213, 285, Plate

Say, op.

A))iit\»a papijraiin

cit., p.

fig.

107.

(p. 509.)

(animal and
Aiudina papijracea
382. Amiiina fragilis

7, fig.s. 1, 1", P'

ol4, 1822.

Gould, Invert., ed. i, p. 47, fig. 28; ed. ii, p. 06, fig.
Totten (name provisional), Amer. Jour. Science, vol. xxviii,p. 347,

fig. 1, ISS.")-

X^ew Jersey to Labrador. Anticosti Island (A. E. V.) not uncommon
in ]Massachusetts Bay, Casco Bay, and Bay of Fundy, 10 to 100 fathoms. Less frequent south of Cape Cod off Block Island, in 29 fathoms,
(A. S. Packard); Xewport, Khode Island (Totten); Greenport, Long
Island (S. Smith). Chateau Bay, Labrador (Packard).
This species, when young, is liable to be confounded with Thracia
T. Couthouyi Stimpseu (see Plate XXVII, fig. 19G), but
myoims Beck
;

;

=

they are easily distinguished by the structure of the hinge. The latter
occurs in Massachusetts Bay, Bay of Fundy, etc., northward to Greeuland, but has not been recorded from south of Cape Cod.

CociiLODESMA Leanum Couthouy.
Bostou Jour. Nat.
p. 22;

Hist., vol.

Gould, Invert., ed.

i,

ii,

Plate

p. 170,

p. 49,

XXVII, fig.

198.

1839; Stimpson, Shells of

figs. 29,

Lenna Conrad, Jour. Acad. Nat. Sciences,

30

;

ed.

ii,

(p. 418.)

New

p. G8, fig. 383.

England,
Anatina

vol. vi, p. 263, Plate 11, fig. 11, 1831.

Xorth Carolina to the Gulf of Saiut Lawrence. Vineyard Souud and
Long Lsland Souud, not uncommon in 3 to 10 fathoms; Casco Bay and
Eastport, Maine, rarely obtained alive; banks off Xova Scotia (Willis)
Saint George's Bank (S. I. Smith and O. ITarger). A related species,
C. antiquatum {I'crijyioma antiquata Courad), occurs in the Miocene of
;

Virginia.

Thracia Conradi Couthouy.
Boston Jour. Nat.
ed.

i,

p. 44,

p.

50; ed.

Plate

Hist., vol.
ii,

9, fig. 2,

(p. 426.)
ii,

p.

p. G9, fig. 384.

153,

Plate

Gould, Invert.,
2, 1839
Conrad, Amer. Mar. Couch.,

4, fig.

'Thracia declivis

;

1831 (not of Pennant).

Long Island to Gulf of Saiut Lawrence. Vineyard Sound, to 8 fathoms Casco Bay, G to 15 fathoms Frenchman's Bay, near Mount Desert, Maine, 3 to 8 fathoms. Eastport, Maine, in G fathoms, and Grand
Menau (Stimpson); Xahant, ^Massachusetts (Haskell) Bhode Island
2G V
;

;

;
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and Blizzard's Bay (Gould)

;

Labrador (Packard).

[674]

Fossil in the Post-

Pliocene (Leda-clay) at Saco, Maine (Fuller).
This species burrows so deeply in the mud or sand that

it is

seldom

taken alive with the dredjse.

Thracia truncata Mighels and Adams.

XXVII.

Plate

tig.

195.

(p.

509.)

Boston Jour. Nat.

IIi«t., vol. iv, p. :i8,

Plate

4, fig. 1,

1842; Gonltl, Invert., ed.

ii,

p. 72, fig. 386.

Long Island to Greenland. Off Block Island, 29 fathoms; Casco
Off Long Island, 37 fathoms,
Bay, 10 to 20 fathoms; Bay of Fuudy.
Greenland, in GO fathoms, (Morcb).

(Gould).

Ensatella Americana
fig.

Plate

Verrill.

XXVI,

fig.

182

;

Plate

XXXII,

(p. 35G.)

245.

iii, pp. 212, 284, 1872. Solen Aniericanus Gould, I^i^,, ,41.,
1870 (provisional name). Solen ensis Gould, op. cit., ed. i, p. 28

American Jour. Science, vol.
ed.

ii,

and

p. 42,

ed.

ii,

;

Dekay, Nat. Hist. New York, Moll.,
Ensis Americana H. and A. Adams, Genera, vol ii, p.

p. 40

33, fig. 313.

(non Linne)

;

p. 242,

Plate

342.

Florida to Labrador. Common at Great Egg Harbor, Xew Jersey;
Long Island Sound Buzzard's Bay Vineyard Sound Massachusetts
Bay; Casco Bay; Bay of Fundy Gulf of Saint Lawrence; low-water
;

;

;

:

mark

Bank

Fort Macon, Xorth Carolina, abundant,
Labrador, rare (Packard). Saint George's

to 20 fathoms, sandy.

(Coues).

Georgia (Couper).

(S. I.

Smith).

Fossil in the Post-Pliocene of Portland,

Maine

Point Shirley, Massa-

;

chusetts; Nantucket; Virginia; and South Carolina ; in the Pliocene
of South Carolina and Miocene of Maryland Xorth and South Caro;

;

lina.

In this species the siphonal tubes, in mature shells, protrude about
and are united together for about half their length, beyond which
they are round and divergent, subequal. Both orifices are surrounded

35""'",

the larger ones
similar circle of numerous papilla^, of three sizes
are enlarged in the middle, acute at tips, with a large black spot on
each side of the base alternate with these are somewhat smaller ones
of the same form and with similar basal spots alternating with the

by a

;

;

;

primary and secondary ones are small tapering

papilhie, less

than half

the length of the longest; numerous slender tapering papilhie are also
scattered irregularly over the sides of the free portions of both tubes,
in some cases in irregular rows of four to six, while on the ventral side
of the branchial tube two rows of alternating papillae extend along the
whole length of the siphon. The mantle is closed ventrally for most of
there is a posterior opening for the protrusion of the foot,
its length
small
opening just in advance of it, and another opening near the
and a
;

middle of the ventral border the latter is fringed with small conical
Foot long; the end bulbous, obliquely truncated and beveled
papilhe.
;

laterally.

:
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Solen, ririilis

Say.

This species has been reconU'd IVom the southern

New Englaud by

coast of

Ehode

381

several writers (Stoniiigton, (Connecticut, Lins-

have myself met with no authentic
En«;land specimens.
It may, however, occur rarely and perhaps
It is not uncommon on the outer beacli at (Ireat Egg
accidentally.
ley;

Islaud, Conrad), but 1

New

Harbor,

New

Jersey, and farther soutli, to Florida.

SiLiQUA COSTATA Adams.

Plate

ami A. Adams, Genera,

II.

Nat.
'28

Sci., riiilad., vol.

vol.

p. :U5,

ii,

XXXII,

=

Sayii Gray, Griffith's Cuvier, xii, Plate 31,
i,

p. 34,

and

241.

([>.

3.18.)

Soloi contafm Say, Jour. Acad.

1822; Ilanley, Recent Shells, p. 15, Plate

(non Lcjiimhiaria costata Scbnm., 1817

Gould, Invert., ed.

fig.

p. 345, 1858.

ii,

on

lig.

fij^.

p. 24,

3

1841

(t.
;

Maclnvra coxtata

Gould).

ed.

ii,

9, li^^.

Solen

<s'(//7»a »v/rf(a/</ Liiiiie, sp.).

p. 47, lig. 370.

Cape Hatteras to Gulf of Saint Lawrence. Eare or local north of
Casco Bay. Not observed in the Bay of Eundy. Common in Massachusetts Bay; Vineyard Sound; Great Egg Jlarbor, New Jersey,
Comparatively rare in Long Island Sound, near New Haven Fire
Island Beach, Long Island (S. I. Smith).
Coney Islaud, etc. (S.
Smith). Ilimouski, Gulf of Saint Lawrence, common, (Bell). Banks off
Xova Scotia (Willis). The earliest name for this genus appears to be
Siliqna Muhlfeldt, 1811. It was named Legiiminaria hy Schumacher in
1817, and MacJuvra by Gould, in 1841. The latter name is, moreover,
]n"eoccupied by Maeluvra Cuvier, 1832.
;

Tagelus

GIBIJUS Gray.

^XXl,

Plate

fig.

181; Plate

XXX,

fig-.

217.

(p. 373.)

Proc. Zool. Soc, Loitetpu, xv, 1347
p. 251, 1870.
(t.

;

Ball, Proc. Costou Sac. Nat. Hist., vol. xiii,

Solen gibhits Spengler, Skrivt. Nat. Selks., vol.

iii,

1794

p. 104,

Solen Guineensis Chemnitz, Conch., xi, p. 202, Plate 198, fig. 1937,
Solen Caribccus Lamarck, Anim. sans Vert.,
ed. ii, vol. vi, p. 58.

Gould).

1799.

Solecurius Carihwus Gould, Invert., ed. i, p. 30. Solecnrtns cjihhus Forbes and
Hanley, Brit. Moll., vol. i, p. 267 Gould, Invert., ed. ii, p. 43, fig. 367. SiUquaria «ofrtf« Schumacher, Essai d'uu Nouv. Syst. des Habit, des Vers test., p.
129, Plate 7, figs. 2, 3, 1817 (not the genus SUiquaria Brug.
Lamarck, 1801).
SHiquarla gibba H. and A. Adams, Genera, p. 347, Plate 93, figs. 5, 5a, 1858.
;

;

Caribbean Sea, West Indies, and Gulf of Mexico to Cape Cod. Simifound on the Pacific coast of Central
America, and on the west coast of Africa. Vineyard Sound and Buzzard's Bay, not uncommon Great Egg Harbor, New Jersey, abundant.
Fort Macon, North Carolina, very common (Coues). Alabama (Mighels).
Fossil in the Post-Pliocene of Virginia, South Carolina, and Florida
in
the Pliocene of South Carolina and in the Miocene of North and South
lar if not identical species are

;

;

;

Carolina.

The name,

iSilupiaria

Schumacher, 1817, adopted

for this

genus by
by Bru-

several recent writers cannot be retained, because preoccupied

and by Lamarck (see Syst. des Anim., 1801, p. 98) for a
genus of Vcrmetidcv.
This genus is widely different from the restricted genus iSolccurtus

giere, 1791,
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Oken, 1835, and imdoubtedly LeloDgs to the
Psammohia, as shown by the structure of the soft parts.
(See page 373 and Plate xxvi, fig. 181).
182J:5=J/oc7(«

Blaiuv,,

Tellimdce, near

Tageliis divisus.
Dall, op.

cit., p.

Phite

XXX,

fig.

218.

(p. 435.)

Sohit divisus Spengler, op.

251, 1870.

cit., p. 98,

1794

(t.

Gould).

Chemnitz, op. cit., p. 203, Plate 198, lig. 1939, 1799. Solen frag His
Pulteney, Dorset Catal., p. 28, Plate 4, fig. 5, 179S (t. Gould). Solen centralis
Say, Journ. Acad. Nat. Sci., Philad., vol. ii, p. 316, 1822. Solecurtus hidens
Forbes and Hanley, op. cit., vol, i, p. 268 Stinipson, Shells of New England,
Macha divisa
Solecurtus dirisus Gould, Invert., ed. ii, p. 44, fig. 368.
p. 22.
Gray, Catal. Brit. Moll., p. 160. Lcguminaria Ftoridana Conrad, Proc. Acad.
Nat. Sci., Philad., vol. iv, p. 121, 1848. Mesopleara Mdeiitata Conrad, Catal.
Solenidie, Ainer. Jour. Couch., vol. iii, Appendix, p. 23, 1867.
Soleti Mdeits

;

Gulf of Mexico and West Indies to Cape Cod. A'ineyard Sound and
Rhode Ishmd, rather common, (Goukl).
Fort Macon, Xorth Carolina, common, (Cones). Tampa Bay, Florida,

Buzzard's Bay, not common.
(Conrad, Jewett).

Macoma

fragilis Adams.

H. and A. Adams, Genera,

Var.fusca

XXX,

Plate
vol.

ii,

ii,

p.

400

;

222.

p. 400, 1858.

= Macoma fusca Adams,

Genera, vol.

fig.

(p. 359.)

Gould, Invert., ed.

ii,

p. 93, fig. 400.

Psammohia fusca

Say, Jour. Acad. Nat. Sci., Philad., vol. v, p. 220, 1828. Sang ainolaria fusca Conrad, Amer. Mar. Conch., p. 34, Plate 7, fig. 1, 1831 Gould, Invert., ed. i, p. 66,
;

fig. 42.

Yar. fragiUs.
T'eniis fragilis

0. Fabricins,

Fauna Gronlaudica,

p. 413, 1780.

Tellina Gronlan-

London, vol. v, p. 137, Plate 16, fig. 8,
1841. Macoma GronJandiea Packard, Mem. Boston Soc, vol. i, pp. 235, 243, etc.,
1866; Dawson, Notes on Post-Pliocene Geology of Canada, p. 72, from Canadian Naturalist, vol. vi, 1872. Tellina Fahricii Hanley; Sowerby, Thesaurus, it
112, (t. Morch).
dica Beck, Lyell, in Trans. Geol. Soc,

Georgia to Greenland. Yar. fusca is abundant on the entire coast of
England, Long Island, and Xew Jersey. Georgia (Say, Couper).
Yar. fragiUs is abundant from Long Island Sound and Massachnsetts
Bay to Labrador. The two forms grade into one another insensibly.
A closely related but apparently distinct species, .1/. Baltkica (Linne,
sp.), is abundant in the Baltic and elsewhere on the northern coasts of
Europe, and has been regarded as identical by several writers. Another
similar form, incompicua (Sowerby), occurs on the northwest coast of
America, but is regarded as distinct by Dr. P. P. Carpenter and others.

Xew

As

New

a

fossil, vcw. fragilis is

Xew

abundant

in the Post-Pliocene deposits of

Brunswick, Canada, Labrador, and Greenland; car.
fusca occurs in the Post-Pliocene of Xew England, Yirginia, Xorth Carolina, and South Carolina.

England,

;

INVERTEBRATE ANIMALS OF VINEYARD SOUND, ETC.

[077]

MACOMA SAUULOSA

Morcll.

TvUina (Macoma) mihtilona Morcli, in Natnili. Bidrag

til

Bcskr. af Groulanil, i\

Tellina sahnlosa Speiigler, Skrivt. Nat., vol. iv, part 2, 1798.

90, ld57.

2>roxima Gray, ZoiA. Boecliey's Voyage, p. 154, Plato 44,
Kordidn Coutliouy, Boston Jour. Nat. Hist., vol.

sordida Gould, Invert., ed.

Saiigi(ii>o1((ria

OtVors.

p.

ii,

.59,

1839.

Plated,

p. 07, 1841.

i,

(ig. 4,

Tdl'ma
Tellina

fig. 11,

1839.

Tvllina lain Lov(^n,

Kongl. Vot.-Akad., Forhand., vol. xi, p. 19.5, 184G (not Tellina lata
Tellina calcaira Lyell, Pbil.
wliicli is a Tltracia, t. Morch).

at'

Gmelin,

383

1790,

Trans., 183() (not

Gould, ed.

Dawson,

p.

ii,

op.

Chemnitz, 1782== a J/nc/ra,

95, tig. 401

this Report, p.

;

Macoma proxima
Adams;

Milrcli).

t.

M.iCDma, calcirca

50-^.

cit., p. 73.

Connecticut to the Arctic Ocean noi'thern coasts of Europe; North
Pacific south on the coast of Asia to Hakotladi, Japan
and, perhaps
(as M. c.vpansa, a doubtful variety), on the west coast of America south
Otif Block Island, in 29 fathoms, rare
to Pug-et Sound.
Casco Bay, 3
to GO fiithoms, uot uncommon; Quahog Bay, Maine, 3 to 5 fathoms, soft
mud, large and abuiulant Bay of Fundy, 4 to 80 fathoms. Stonington
and Stratford, Connecticut (Linsley); Saint George's Bank (S. I.
Smith). Fossil in the Post-Pliocene of Maine, New Brujiswick, Canada,
Labrador, Scandinavia, and Great Britain'.
The TcUina icnera Leach, 1818 {non Say), has been regarded as a
;

;

;

;

;

synonym
with

.1/.

of this species by

most writers

Morch considers

;

it

identical

frar/ilis.

Angulus tenee.

Phite

Tellina {Anguhiii) teue.ra
Ins

tencr

Verrill,

Telliha

1872.

ii,

180

;

Plate

XXX,

H. and A. Adams, Genera, vol.

Araer.

Jonr.

Soience, vol.

tenera Say, Jonr.

Hanley, Recent Shells,
ed.

XXVI, fig.

p. 65,

Acad. Nat.

Plate

9, fig.

38

iii,

Sol.,
;

ii,

p. 290,

fig.
p.

223. (p. 358.)

398,1858.

Plate

Philad., vol.

6,

ii,

Gould, Invert., ed.

Angu-

figs. 1,

1«,

p. 303, 1822

;

p. 68, fig. 44

;

i,

p. 97, fig. 403.

Florida to Gulf of Saint Lawrence.

Common

on the coast of

Xew

Long Island, Long Island Sound, Buzzard's Bay, Vineyard Sound,
Massachusetts Bay; less common in Casco Bay and Bay of Fundy.
Gaspe, Canada (Dawson). Fort Macon, Xorth Carolina (Cones). A
Jersey,

closely-allied

form (A decUvis

X. Sc, Phil.,

vol, vii, p. 131)

Angulus tenellus
^inguhis

vwdesfnx

6, figs. 2, 2a,

= Tellina decUvis Conrad,

Verrill,
Verrill,

Jouru. Acad.

occurs in the Miocene of Vii\ginia.

Plate

Amer.

XXX,

.Tour.

fig. 22-1.

Science, vol.

iii,

pp.

210,

285,

Plate

1872; this Report, p, 418, (non Carpenter, 1864).

smooth, shining, more or less iridescent, with very fine concenForm similar to that of A. tcncr, but more oblong, and with
the anterior dorsal margin nearly straight, or even slightly concave
the beaks are at about the posterior third, and scarcely prominent; the
posterior end slopes rapidly, and is subtruncate at the end; the ventral margin is but slightly convex in the middle, and sub-parallel with
the dorsal nmrgin. The shell is often a little thickened, and firmer than
Sliell

tric stria*.

in

A.

tcner,

but

is

sometimes as

thin.

Color, pink, light straw-color, or
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banded coucentrically with these colors. The hinge-marand the teeth stronger than in A. fener, and different in
the ligament-plate is also longer.
relative size and proportions
Long Island Sound and Vineyard Sound 4 to 10 fathoms, mud and
white

gin

is

;

ofteu

stouter

;

;

sand.

Tellina tenta Say.
ley,
ii,

Recent Shells,

p.

XXX, fig.

riate

American CoDcliology, Part

Plate 65,

vii,

Plate 14,

223.
fig. 3,

(p. 432.)
1837; Binney's Say, p. 228

Hau-

;

Gould, Invert., ed. i, p. 68, fig. 43 ed.
TcUina (rcronwa) /(»/«. H. and A. Adams, Genera, vol. ii,

p. 65,

96, fig. 402.

fig.

10

;

;

p. 499, 1858.

South Carolina. Vineyard Sound and Buzzard's Bay, 2
mud, common Long Island Sound Great Egg Harbor.
Greeuport, Long Island (S. Smitb) h'ort Macon, Xorth Carolina (Coues);
South Carolina (Say).
Fossil in the Post-Pliocene of South Carolina

Cape Cod

to

to 10 fathoms,

;

;

;

Tellina ver.slcolor Cozzeus.
Jay, Catalogne Shells, ed.
208, Plate 26,

fig.

ii,.p.

12,

1833

;

Dekay, Nat. Hist.

New

York, Moll., p.

272.

Glass House Point, near

Xew York

(Cozzeus); Stratford, Connecticut

(Liusley).

I

have met with no

corresponding precisely- with the descrip-

shells

tion of this species.

Gastranella

Yerrill.

American Journal of Science,

vol.

iii,

p. 286, 1872.

" Shell oblong, more or less irregular, and sometimes with the venmargin inflexed pallial sinus large ligament external, elongated.

tral

;

;

Eight valve

M'ith

two small cardinal teeth

directed obliquely backward.
posterior one stout, bilobed

;

;

-the posterior one thin,

Left valve with two cardinal teeth

the anterior one smaller.

Xo

;

the

distinct lat-

xVnimal with long, slender, separate siphonal tubes, with a
simple circle of papilhe at the ends mantle well open anteriorly foot
The curious little shell for w'hich this genus is constituted
ligulate.
apparently resembles Qastrana more than any other described genus."
eral teeth.

;

Gastranella tumida
American Jour.

Verrill.

Sci., vol. iii,

Plate

;

XXVII,

pp. 210, 286, Plate

fig.

190.

6, figs. 3, 3rt,

(p. 418.)

1872.

more or less, elongated
rounded ends, compressed posteriorly. The beaks
are rounded, somewhat prominent, incurved but not approximate, and
directed somewhat forward the anterior dorsal margin is deeply concave
in front of the beaks, but without a distinct lunule, at the anterior end
regularly rounded or a little prolonged, compressed; ventral margin
slightly convex, or nearly straight and sub-parallel with the dorsal marposterior end broadly
gin, or incurved, in the different specimens
rounded in some, decidedly prolonged in others dorsal posterior marShell small, variable in form, swollen above,

oval, or oblong, with

;

;

;

.
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gin usually neail.v fitiai.uht for at least Ualf its leuj;tli, sometimes ii little
convex and oradually sloping throughout. Surface with fine, somewhat
(
'olor white, with the
irregular, conceutric stria^, slightly iridescent.

umbos i)uri)le. Length, 4""" height, L'..")-"'".
Long Island Sound, near New Haven, 4 to fathoms,
elly bottom, among hydroids and sponges (A. E. V.).
;

Abra

shelly

and grav-

(vqualis Say.
Aiueiicaa Couch., Part iii, Plate 2S outer fi<>iu-es, 1S31 Biiuiey's Say, p. 182,
Jmphidcuma (vquuUs Say,
same plate; Stimpson, Check-List, p. 3, 18G0.
Jouni. Acad. Nat. Sci., Philadelphia, vol. ii, p. 307, 1822 American Conch., Part
Sonde vquuUs Verrill, Amcr. Jour.
iii, Plate 2S; Biuney's Say, pp. 100,182.
;

;

;

Science, vol.

iii,

p. 210, 1872.

Florida and Gulf of Mexico to Cape Hatteras ; rare and local farther
north. Stonington, Connecticut, from cod-stomachs (Linsley). Fort
MacoD, North Carolina, abundant (Coues, Yarrow). Texas (Ra'mer).
Charleston, South Carolina (Say).
The occurrence of this southern species at Stonington needs confirmI have seen uo specimens from north of Cape Ilatteras.
ation.

North and South Carolina.

Fossil in the ^[iocene of

Cu:\rrNGiA tellinoides Conrad.
Journ. Acad. Nat.
tig. 3(5;

Sci.,

ed.

ii,

79, fig. 390.

p.

Mactm

Philad., vol. vi, p. 258, Plate

Cape Cod

Plate

Sci., Philad., vol. vii, p.

XXX,

22L

(p. 418.)
i,

p.

.56,

teUinohhs Courad, .Tourn. Acad. Nat,

9, figs. 2, 3,

Common

fig.

234,18:57; Gould, Invert., ed.

1831.

Vineyard Sound and Buzzard's
Long Island Sound, less common. Fort Macon,

to Florida.

in

Bay, 3 to 12 fathoms
North Carolina (Coues, Yarrow). Florida (Conrad). Fossil in the PostPliocene of Nantucket Island, South Carolina, and North Carolina; in
the Pliocene of South Carolina; and in the Miocene of Virginia and
South Carolina.
;

Ceronia arctata Adams,

(p. -420.)

n. and a. Adams, Genera, vol. ii, p. 414, 1858 Gould, Invert., ed. ii,
Mdclra arctata Courad, Jonru. Acad. Nat. Sci., Philad., vol.
391.
Plate 11, fig. 1, 1831. Mcsodesma arctata Gould, luvert., ed. i, p. 57,
;

p. 80, fig.

257,

vi, p.
fig. 39.

Stonington, Connecticut
to Iliver Saint Lawrence.
East Hampton and Montauk, Long Island (S. Smith). Nantucket (Gould). Common in Massachusetts Bay Casco Bay, and East,

Long Island

(Linsley).

;

port, ^Nlaine, rare.

Nova

Scotia (Willis).

Do n a.v feasor Sa y
.Journal Acad. Nat. Scic-uces, Pliiladclphia, vol.
99, 220,

Plate 01,

This species

may

ii,

p. 30(5,

1822; Biniu-y'sSay, pp.

tig. 2.

possibly occur occasionally on the Southern

New

have
England coast, but I am not aware of any authentic instances.
Harbor,
Egg
Great
found it quite common living on the outer beach at
New Jersey, and it has been found as far north as the southern side of
I

Long

Island.

;;
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Maotra SOLIDISSIMA

XXVIII,

Tlate

Chemnitz.

fig.

202.

[oSO]

(p. ooS.)

Gould, luvert., ed. i, p. 51 ed. ii, p.
Mac73, fig. 387. Maclra g'lgantca Lam., Auim. sans Vert., ed. ii, vol. vi, p. 97.
tra similis Say, Joiiru. Acad. Nat. Sci., Philadelphia, vol. ii, i>. 309, 1822 Binney's

Concb., X, p.

SfjO,

Plate 170,

fig.

1G5G, 1788

;

;

;

Say, p. 101.
p. 373, 1837

SjHsitla
;

H. and A. Adams,

Amer. Jouru. Conch.,

Gray, Charlesworth's Mag. Nat. Hist., vol.

solidissima

vol.

Hist., A-ol. xiii, p. 346, 1869.

vol. xi, p. 378.

appendix,

iii,

S2>isi(la

p.

32

i,

Heinimaetra solidissima Conrad,

'

;

Perkins, Proc. Bost. Soc. Nat.

Sayi Gray, op.

cit., p.

373.

Florida and Gulf of Mexico to Labrador. Very abundant on the
outer beach at Great E^g Harbor, Xew Jersey; Long Island; Long-

Island Sound Vineyard Sound Cape Cod Massachusetts Bay Casco
Bay; Bay of Fundj*, Io^Y water-mark to 10 ftithoms, sandy. Fort Macon,
Xorth Carolina (Cones); Labrador (Packard); St. George's Bank (S.
;

I.

Smith)

;

;

;

West Florida

(Jewett)

;

;

Texas (Rcemer).

Fossil in the Post-Pliocene at Point Shirley, Chelsea, Massachusetts

(Stimpson) and apparently in the Miocene of Xorth and South Carolina
(Conrad, as " i)/". similis .*"').
;

MuLiNiA LATERALIS Gray.

Plate

XXVI,

fig.

185, B.

(p. 373.)

Charlesworth's Mag. of Nat. Hist., vol. i, p. 376, 1837 Meek, Smithsonian CheckMactra lateralis Say, Joiirn. Acad. Nat. Sci., Philad.,
Lists, Miocene, p. 11, 1864.
;

vol.

389.

p. 309,1822; Gonld, Invert., ed. i, p. 54, figs. 34, 35; ed. ii, p. 77, fig.
StandeUa lateralis H. and A. Adams, Genera, vol. ii, p. 382, 1858; Conrad,

ii,

Proc. Philad. Acad., vol. xiv, p. 573, 1862.

Massachusetts Bay to Florida, and on the northern shores of the
Gulf of Mexico to Galveston, Texas. Very abundant in Long Island
Sound; common in Buzzard's Bay and Vineyard Sound, 1 to 15 fathoms, mud. Boston and near Lynn, Massachusetts (Gould). Fort INIacon,
North Carolina (Cones). Georgia (Couper). Texas (Roemer).
Fossil in the Post-Pliocene of Virginia, Xorth Carolina, South Carolina?
and Florida (Saint John's Eiver) in the Pliocene of South Carolina and
in the Miocene of Virginia, North and South Carolina.
;

;

Petricola pholadifoemis Lamarck.

Phite

XXVI

I,

fig.

199.

(p.

372.)
ii, vol. vi, p. 159; Say, Amer.
Binney's Say, p. 222 (same plate) Haned. ii, p.
Gould, Invert., ed. i, p. 63
ley, Recent Shells, p. 52, Plate 13, fig. 49
rctricohi fornicata Say, Jouru. Acad. Nat. Sci., Philadelphia,
90, figs. 398, 399.

Anim. saus

Vert., ed.

Couch., Part

vi,

i,

vol. v.. p. 505, 1818; ed.

Plate 60,

fig. 1,

1834

;

;

;

;

p. 319, 1822.

Petricola dacti/his Say,

Amer. Couch., Part

vol.

ii,

fig.

2 ()wn Sowerby, Hanley, etc.); Gould, Invert., ed.

i,

p.

vi,

Plate 60,

65; ed. ii,p. 92^

fig. 41.

Florida and Gulf of Mexico to JMassachusetts Bay; local and more
rare farther north, at

Quahog Bay, Maine; and

in the

southern part of

the Gulf of Saint Lawrence, as at Prince Edward's Island (Dawson)
Scotia (Willis). Very common in Long Island Sound, near New
Haven; Buzzard's Bay; Vineyard Sound (Lackey's Bay, etc.); and
Massachusetts Bay (Chelsea, Nahant, etc.). Fort Macon (Cones)

Nova

;

INVKUTKHUATK ANIMALS OF VINKVAKD SOUND,

[().-'lJ

Floriilii

Texas

(Coiinul);

of

Post-PlioccMio

the

(Ifd-mci)

;

('aba (l)'()rbii;ny).

Soutli

A'ii-fiini;i,

Carolina,

3S7

ETC.

J-'ossil

in

and Florida: and

A

similar form, if not identical
in the Pliocpno of South Carolina.
(P. Carol! ncnsifi Conrad), oeenrs in the jNIiocene of Soutli Carolina.
species scarcely to be distinguished from this was sent to me in
large numbers from La Ta/, Gulf of California, by Captain Pedersen.

A

Venus meuoenakia

Linne.

Systcnia Niitma', od.
ii,

p.

1:5:?,

Syst., p.

1:?."),

Mcnvnaria

44.').

li<?.

Plate

Plate 10,

XXVI,

p. ll.'U, 17()7

xii,

fi^r. :5,

;

fig.

181 (animal),

Gould, Invert.,

eel.

Schmnacher,
Adams, Genera, vol.

;

(p. o.j!).)

p. 85, iig. 07

Es.sai

violacea

1817

i,

ii,p. 419.

;

ed.

Nouveau

tVun

Mcrceiiaria

Crusm-oius
mcrccnnna Clienii, Man. Coucli., vol. ii, p. 82, fij^s. ;;.jG-:>58, 1802.
mrnruaria Perkins, Proc. Boston Soc. Nat. Hist., vol. xiii, p. 147, 1809. Venus
iiolala Say, Journ. Aead. Nat. Scl., Philadelphia, vol. ii, p. 271, 1822 (variety);
CJonld,

Say, op.

Invert., ed.
cit., p.

i,

;

Bay

Florida to jMassachusetts

Quahog Bay,

:\[aine;

fi<?. 67; ed. ii, p.
Biuney's Say, p. 9.').

87,

p.

271, 1822

Nova

1:5.'),

Iig. 44C).

pro-parca

IV»(/.v

more rare and local farther north, at
and in the southern part of

;

Scotia (Willis)

;

the Gulf of Saint Lawrence, to the Bay of Chaleur. It is not found on
the coast of Maine, east of Kennebeck Eiver, nor in the Bay of Fundy.
Very common in Vineyard Sound, Buzzard's Bay, Long Island Sound,
South Carolina (Gibbes)
Fort Macon (Coues)
and .southward.
Georgia (Couper) Texas (Roemer). Fossil in the Post-Pliocene of Point
;

;

Xantucket Island, Gardiner's Island, Virginia, and South CaroSouth Carolina and in the Miocene of Maryland, Virginia, Xorth and South Carolina.
Shirley,

lina

;

in the Pliocene of

:

Callista convexa Adams.
H. and A. Adams, Genera,

vol.

Plate
ii,

XXX,

p. 425, 1858.

tig.

210.

(p. 1312.)

Cijilurea conrexa Say, .lonrn.

Acad.

Plate 12, fig. 3, 1824 (fossil) Gould, Invert., ed.
ed. ii, p. 131, tig. 444 (recent). Dio)ie eonvvxa Deshayes, Catal.
i, p. 84, fig. 49
Conch. Biv., Briti.sh Museum, p. 71, 18.53. Ciflhcrca morrliuaiut Linsley, Amer.
Nat.

Sci., Phil., vol. iv, p. 149,

;

;

(no description) Gould, op. cit., ser. ii, vol.
Sayana Conrad, Amer. Jour. Sci., ser. i, vol.
xxiii, p. 345, 1833 (recent) Fossils of the Medial Tertiary of the U. S., p. 13, Plate
Cyfherca i^ayii Perkins, Proc, Boston Soc. Nat. Hist.,
7, fig. 3, 1838 (fossil).

.Jour. Sci., vol. xlviii, p. 27G, 1845
vi, p. 233,

1848 (young).

;

Cijlhcrca

;

vol. xiii, p. 147, 1869.
Sci., vol. xlix, p. 277,

Callista {Carijatis) convexa

Eiimer

;

"S'errill,

Amer.

.Jour.

March, 1870.

Xew Jersey to Gulf of Saint Lawrence. Fort Macon, Xorth Carolina,
dead valves on the beach, plejity, but perhaps fossil, (Coues, Yarrow).
Great Egg Harbor, Xew Jersey Long Island Sound Vineyard Sound,
and Buzzard's Bay, 2 to 10 fathoms, nuul, common Casco Bay, 3 to
S fathoms, mud, adult, living Eastport, Maine, rare. Xova Scotia
(Willis); Prince Edward's Lsland (Dawson).
in the
Fossil in the Post-Pliocene of Virginia ami Xorth Carolina
Pliocene of South Carolina; and in the Miocene of ^Maryland, Xorth
and South Carolina.
The name Sayana given to this species in 1833 (loc. cit.) by ]Mr. Con;

;

;

;

;

388
rati,
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was accompauied by a short description of recent specimens from
Jersey. He gave C. convexa Say as a synonym,

Ehode Island and Xew

however, remarking- that it " appears not to differ from the C. convexa
of Say, but I have changed the name because M. Brogniart had previously applied it to a very dissimilar species." More recently, however, he has indicated his belief that the two are distinct (Catal. Miocene
Shells, in Proc. Phil. Acad., vol. xiv, p. 573, 18(32), although he recognizes the " Sayana^' as a Miocene shell, but he has not pointed out the
differences, if any exist, so far as known to me.
Should the recent shell
prove to be distinct from the fossil one described by Say, it should
therefore bear the name CaJUsta Sayana.
In this species the animal is white, or pale salmon-coli)r. The border
of the mantle sometimes protrudes considerably beyond the edge of the
shell, and is delicately undulated or frilled; the siphon tubes, in full
expansion, are smooth and rather longer than the shell, and are united
quite
the ends; the orifices are simple, without apparent papillfe,
and th tranchial is considerably larger than the other; a well-marked
groove stends along the whole length o*f the siphon, indicating the
partition between the tubes.

ToTTENiA GEMMA Perkins.

Plate

XXX,

flg.

220.

(p. ;339.)

by error, Totiemana
Venus yemma Totten, Amer. Jour. Science, vol. xsvi, p. '.567, figs. 2a, d,
1834.
Gemma gemma Desliayes, Catal. Conch. Biv., British Museum, p. 113,
1853 H. and A. Adams, Genera, vol. ii, p. 419, Plate 107, fig. 3. Gemma Tottcni
Stimpson, Check-List, p. 3, 18G0.

Proc. Boston

Soc. Nat. Hist., vol. xiii, 1869 (in errata)

;

(p. 148).

;

South Carolina to Labrador. Very abundant in Long Island Sound,
Buzzard's Bay, Vineyard Sound, Nantucket, and IVfassacUusetts Bay

;

common

Casco Bay, and at Grand JMenan Island. Xova Scotia ( Willis).
Prince Edward's Island (Dawson). Indian Harbor, Labrador (Packard).
Fort jMacon, Xorth Carolina (Coues).
An allied species {T. spluerica H. C. Lea, sp.) occurs in the Miocene of
in

Virginia.

ToTTENiA Manhattensis

Verrill.

Venus ManJmtteiisis Prime, in Jay's Catalogue of Shells, ed. iv, supplement, p.
Venus (Gemma) Manhattensis Prime, Annals Lye. Nat. Hist. N. Y.,
466,1852.
vol. vii, p. 482 (figure), 1862. Gemma Mauhaftensis Gould, Invert., ed. ii, p. 138;
fig. 449.

North Carolina to Vineyard Souud. Hell Gate (Prime). Greenport
and Huntington, Long Island (S. Smith). Near Xew Haven, rare.
Fort Macon, Xorth Carolina (Yarrow).
I have seen but few sj^ecimens of this shell, and am not fully satisfied
that it is distinct from the preceding. Its color is not constant, some
specimens being pale straw-color, others purplish. Mr. Prime originallj'
described

it

as white.
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Cyprina ISLANDICA
AniiiKUix sans Vert.,
rciins Inhdidica

riatcXXVlII,

Laiuai'ck.
eil. ii,

Linne,

vol. vi, p. '2K0

;

(p. 508.)

li-. L'Ol.

Gould, Invert., ed.

i,

i>.

381)

R'i

cd.

;

ii,

ji.

M:'..

Sy.st. Nat., ed. xii, p. li:il.

Eastern end of Long Island to the Arctic Ocean on the iiurlhern
European coasts southward to England. Oft" Block Island, 20 fathoms,
sandy mud; off (Jay Head, ^Martha's Vineyard, 10 fathoms, soft mud;
conmion in Casco Bay, 10 lo 80 fathoms; Bay of Fundy, to 00 fathoms Saint George's Bank, 45 fathoms and Gulf of Saint Lawrence.
;

<»

;

;

3Iontauk, Long Island (S.Smith). Fossil in the Post-Pliocene of Scandinavia, Scotland, England, Sicily, and other parts of I'^urope. In
North America it appears not to have been found fossil hitherto, and it
must, therefore, be rare in our northern Post- Pliocene or glacial de
posits, if not altogether ab.sent.

Cardiidi riNNULATU-Ai Conrad.

Plate

XXIX,

Joiuual Acad. Nat. Sciences, riiiladelpliia, ser.
ISM; Gould, Invert., ed. i, p. 90, lig. .57 ed. ii,
;

i,

tig. L'OO.

(p. 505.).

vol. vi, p. 2G0, Plate-i ^fig-S,

p. 141, fig. 452.

Long Island Sound to Soutteru Labrador. ISTear 'Sew Haven, ConnecBuzzard's Bay and Vineyard Sound, 4 to 12 fathoms, common
very common in Massachusetts Bay, Casco Bay, Bay of Fundy, and
ticut, rare

;

;

Gulf of Saint Lawrence, 2 to 80 fothoms. Labrador, south of Straits of
Belle Isle (Packard). Huntington, Gardiner's and Peconic Bays, Long
Island (S. Smith.) OffXew Loudon, Connecticut, (coll. T. M. Prudden).
Fossil in the Post-Pliocene of New Brunswick.
L.t:vicaiidium Moetoni.

Plate

XXIX,

Perkins, Proc. Boston Soc. Nat. Hist., vol.

fig.

203.

(p. 358.)

xiii, p. If.0, 1869.

Cardiiim Mortoiti Con-

vol. vi, p. 2.59, Plate 10, tigs. 5,6,7; Gould, Invert., ed.i, p. 91;
Liocardi ton Mortoiii Stimxjson, Check-List, p. 2, 1360; Gould, Invert., ed. ii, p.

rad, op.

cit.,

14:{, tig. 45:5.

Florida and northern shores of the Gulf of Mexico to Cape Cod;
rare and local farther north. Common in Long Island Sound, Buzzard's
Bay, Vineyard Sound, and about Nantucket. Dartmouth Lakes, Halifax,

Xova Scotia

(Cones).

(Willis,

t.

Gould).

West Florida

(Jewett). Fort

Macon

Fossil in the Post-Pliocene of South Carolina.

Gould,
This species wasrecorded asfrom Stoningtou, Connecticut, by Linsley, but hasnot since been found south of Cape
Cod, and must, therefore, be regarded as a doubtful iidiabitant of our
waters. It occurs from ]\Iassachusetts Bay to the Arctic Ocean, but is
rare south of the Gulf of Saint Lawrence and Labrador. Casco Bay
and Mount Desert, Maine, 8 to oO fathoms, rare, (A. E. V.).
Serrlpes Gronlandicus

Invert., ed. ii,p. 144,

tig.

Beck [Aphrodite Gronlaudica Stimpson

Cyclocardia BOKEALis Courad.
Auier. Jouni.Conchology, vol.

Mar. Conch.,

p. 39,

p. 14(), tig. 4.55.

;

454).

Plate

iii,

Plate

XXIX,

p. 191, 1867.

8, fig. 1, 18.31

;

fig.

21G.

(p. 418.)

Cardita ftoreahs Courad, Amer.

Gould, Invert., ed.

AcUnoholm hormlh H. and A. Adams,

i,

p. 94, fig. .59

CJoncra, vol.

ii,

;

ed.

ii,

p. 487, 1858.
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(?) Tenericardia cribraria

p.

y05.

iv, p. 142,

of U.

Say, Aiiier. Couch., Part v, cover, 1832

{1) Vciicriairdia (jyainihifa Sajj,

Plate 12, fig.
Plate 7,

S., p. 13,

Jonr. A. Nat.

Biuuey's Say,

Sci.,Philadelpliia, vol.

Conratl, Fossils of Medial Tert.

Cardita f/nniulata

1.

;

[6S4]

fig. 1.

Coiuuion iu tlie deeper parts of Vineyard
]S^ew Jersey to Labrador.
Sound, near its mouth, and off Gay Head and Buzzard's Bay, 10 to 25
fathoms; off Block Island, 29 fathoms; very common in CascoBay, Bay
of Fundy, and Gulf of Saint Lawrence, 3 to SO fathoms. Sandy Hook,
and Montank, Long Island (S. Smith). Off New London, Connecticut
Saint George's Bank, 25 to 65 fathoms, (S. I. Smith).
(T. M. Pruddeu).
Straits of Belle Isle, 50 fathoms; Chateau Baj', 50 fathoms Long Island,
Labrador, 15 fathoms, (Packard). A species, regarded as identical by
Dr. Carpenter, occurs on the North Pacific coast of America as far south
as Catalina Island, and on the northeast coast of Asia.
Fossil in the Post-Pliocene of Gardiner's Island; Nantucket and Point
Shirley, Massachusetts and Labrador. The Miocene form, G. granulata (Say, sp.) is very closely allied to this, if not identical. It is found
in Virginia and Maryland.
;

;

Cyclocardia NovANGLi.E Morsc.

Plate

XXIX,

of Peabocly
lia:

Acad, of Science, Saloui,

Verrill, Auier. Journ. Science, vol.

p. 76,

iii,

fig.

215.

(p. 418.)

Annual Report of Trustees

Actinohohi-s (Ci/docardia) jSfova-angUm Morse, First

cut, 1869.

Cyclocardia Nova))g-

p. 211, 1872.

Connecticut to Gulf of Saint Lawrence. Mouth of Vineyard Sound
Casco Bay, and Bay of Fundj',
off Gay Head, 10 to 25 fiithoms
3 to 40 fathoms, not uncommon. Off New London, Connecticut (T. M.
Prudden).

and

;

ASTARTE UNDATA Gould.
Invert., ed.

i,

Plate

XXIX,

Beschr. neuer oder wenig gek. Conch., vol.

Amer. Jour. Science,

vol.

iii,

p. 213,

Shells, p. 87, Plate 14, fig. 35, 1843.
fig.

46, 1841 (not of

from an

old,

203.

fig.

(p. 508.)

46, 1841 (provisional name); Philippi, Abbilduugen

p. 80, fig.

p. 1,

Plate

l,fig. 1,

Crashia latlsulca Hanley, Recent

1872.

;

uud

1850; Verrill,

Astartc sulcata Gould, Invert., ed.

European writers)

deformed

li,

ed.

ii,

p.

i,

p. 78,

119, fig. 432 (poor figure)

shell).

Var. liitea^ Astarte lufea Perkins, Proc. Bsston Soc. Nat. Hist., vol.

xiii, p. 150,

figure, 1869.

Long Island Sound to the southern part of the Gulf of Saint LawOff" Gay Head and Buzzard's Bay, and in the deeper parts of

rence.

Vineyard Sound, 8 to 25 fathoms, common off Block Island, 29 fathoms: very common in Casco Bay and Bay of Fundy, 5 to 100 fathoms;
Saint George's Bank, 20 to So fathoms. Off" New London, Connecticut^
(T. M. Prudden).
Southern part of Gulf of Saint Lawrence (Whitand more
eaves). Var. lutca occurs rarely near New Haven (Perkins)
frequently off" Gay Head and in Vineyard Sound, 8 to 19 fathoms, with
the ordinary varieties. It resembles the European sulcata more than the
common or typical varieties do, but passes insensibly into the ordinary
forms.
The shells referred to undata, by Dawson and Whiteaves, from
;

;

[685]
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Gaspe, Canad;!, are not this species, but a short variety of A. dliptica.
latter is a uiucli more northern shell, and I have dredged but one
specimen on the New Eii.i;laiid coast (oil: Casco l>ay, G.") fathoms).
Fossil at Poiut Shirley, jNIassachusetts, in the rostl'lioeene, (Stiiii[)and at (lardiner's Island (S. Smith).
son, as A. sulcata)

The

;

ASTARTE CASTANEA
Invert., ed.

\k 70,

i,

Acad. Nat.

Part

fij;.

i,

1

;

fig.

204.

p. 117, tig. 431.

ii,

p. 273,

Vert., cd.

(p. 432.)

Biuney's Say,

ii,

45; ed.

Philad., vol.

Sci.,

Plate

IH:?0,

Lamarck, Anim. sans

castaiica

XXIX,

Plate

Say.

Aiiieiiciiii C()iu'hol<)i;;y,

p.

l.'iO,

Venm

Plate

1

;

(joukl,

canlauca Say, .louni.

1822; Binuey's Say, p. 9(5. Craanina
Ilanley, Recent
ii, vol. vi, p. 25S
;

Shells, p. 88, Plate 9, lig. 27.

Great

Egg Harbor, New

Jersey, to

Xova

Common

Scotia.

on the

and Cape Cod
Long Island Sound, not very common; Vineyard Sound and Bu/zard's
Bay, 5 to 20 fathoms, frequent; Casco Bay and Bay of Fund}', a to 20
fathoms, not common. Massachusetts Bay, abundant, (t. Gould). Saint
Halifax and Sable
George's Bank, 2.~) to 40 fathoms, (S. 1. Smith).
Xova
Scotia (A. E. V.)Sable,
Island, Xova Scotia (Willis). Oil" Cape
in the PostPrudden).
Fossil
Connecticut
(T.
M.
Off New London,
Pliocene at Nantucket and Point Shirley, Massachusetts.
shores of

Long

Island, Xantnclcet, Martha's Vineyard,

ASTARTE QUADRANS Gould.
Invert., ed.
vol.

i,

p. 287, 1872.

iii,

Plate

p. 81. fig. 48, 1841

;

ed.

XXIX,

ii,

fig.

p. 123, fig.

205.

434

(p. 509.)

Yerrill,

;

Amer. Journ.

Sci.,

Astarte Portlaiidica Mighels, Boston Journ. Nat. Hist.,

vol. iv, pp. 320, 315, Plate 16, fig. 2, 1843 (variety)
127,

;

Gould, Invert., ed.

;

ii,

p.

441.

fi^g.

Stonington, Connecticut, to Gulf of Saint Lawrence. 3Iouth of Vineyard Sound, and off Martha's Vine3'ard, 19 to 25 fathoms, rare Massachusetts Bay Casco Bay; Bay of Fundy, in 6 to 40 fathoms, not uncommon. Saint George's Bank (S. I. Smith). Gulf of Saint Lawrence
;

;

^Whiteaves).

Var. Portlandica occurs, with intermediate forms, in Casco
of Fundy, 10 to 25 fathoms, not common.

Bay and

Bay

GOULDIA MACTRACEA Gould.
Invert., ed.

ii,

Plate

p. 128, fig. 442, 1870.

vol. xl\:iii, p. 275 (figure), 1845
2,

1848.

{f)A!itartc

vii, p. 151,
8,

1837

;

;

XXIX,

figs.

200, 207.

Astarte inactracea Liusley,

Gould, op.

cit.,

ser.

ii,

Amer. Jour.

Sci.,

vol. vi, p. 233, figs.

1.

lunulata Conrad, Jour. Acad. Nat. Sciences, Philad., vol.

Fossils of the Medial Tertiary of the U.

1840; Goiildla Jnmilata Conrad, Catal. of Miocene

Nat.

(p. 418.)

S., p. 45,

Plate 21,

Shells, in Proc.

fig.

Acad.

Sci., Philad., vol. xiv, p. 578, 1862.

Florida and northern shores of the Gulf of .^lexico to Cape Cod.
Common, living, and of large size, in Vineyard Sound and Buzzard's

Bay, especially at Wood's Hole, 3 to 10 fathoms. Stonington, in
stomach of cod (Linsley). Huntington and Greenport, Long Lsland
Off New London, Connecticut (coll. T. M. Prudden). Fort
(S. Smith).
Macon (Cones). South Carolina (Kurtz). West Florida (E, Jewett).

Tampa Bay

(Conrad).

;
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North and South Carolina
South Carolina and in the Miocene of Maryland and
Virginia. The fossil shell is probably identical with the recent one, but
I have not had suitable specimens of the former for comparison; if
identical, the species shonld be called G. lumtlata.
Fossil

((?.

lunulata) in tlie Post-Pliocene of

in the Pliocene of

;

LuciNA riLosA Stimpson.
Sbells of

New

Englaud,

Plate
p.

17,

XXIX,

1851

cina radtila Gould, luvert., ed.

i,

;

p.

212.

fig.

(p. 509.)

Gould, luvert., ed.

ii,

G9 (hoh Moutagu,

sp.).

^

Lu-

404.

p. 93, fig.

Litchia contracta,

Say, Jour. Acad. Nat. Sciences, Pliilad., vol. iv, p. 145, Plate 10, iig. H
S., p. 40, Plate 20, fig. 5, 1840.

Courad,

;

Fossils of the Medial Tertiary of U.

Stonington, Connecticut, to Maine. Off Block Island, 29 fathoms, sandy
oft" Gay Head, 19 fathoms, soft mud; Casco Bay and Portland
Harbor. Stonington (Linsley). Boston Harbor (Stimpson). Phillip's

mud;

Beach (Holder),

llhode Island (Conrad, as L. eontracta).

Fossil in the Post-Pliocene of (lardiner's Island (S. Smith).
iracta occurs in the

Miocene of Virginia

;

it

L. con-

was formerly regarded by

Conrad as identical with tlie recent shell from ]vhode Island, but is
probably a distinct, though closely-allied species. Mr. Jeft'reys identified this species with L. boreal is (Ijuine) of Europe; the latter is also
found on the Pacific coast at Vancouver Island and Catalina Island
(Cooper and P. P. Carpenter).

Cyclas dentata.

Plate

XXIX,

fig.

211.

(p. 418.)

Luc'nia dcniala AVood, General Conchology, p. 195, Plate 46,
Invert., ed.

ii,

Linn(5, sp).

p. 99, fig. 45.

Ludna

fig. 7,

divaricala Gould, Invert., ed.

Ludna sMgiUa Stimpson,

Shells of

New

England,

1815
i,

;

Gould,

p. 70, (non

p. 17, 1851.

Brazil and West Indies to Cape Cod. Not uncommon, dead, but rarely
obtained living, in Vineyard Sound, 6 to 14 fathoms. Coney Island (S.
Smith). Nantucket (Gould). St. George's Bank (S. I. Smith). Fort Macon, North Carolina, abundant, (Cones, Yarrow). Georgia (Couper).
,

Fossil in the Post-Pliocene of North Carolina, South Carolina,

and

Florida; and in the Pliocene of South Carolina. The same, or a closelyrelated species, {L. Conradi D'Orb., Prod., iii, p. 117, 2194, t. Conrad, in
Proc. Acad. Nat.
of

Med.

Sci., Phil.,

1862, p.

577=L.

divaricata Conrad, Fossils

Tert., p. 38, Plate 20, fig. 3) occurs in the

CRYrTODON GouLDii Adams.
H. and A. Adams, Genera, vol.
406.

Ludna GouWd

Plate
ii,

p. 470,

Philippi,

XXIX,
1858

Zeitsch.

Miocene of Virginia.

fig.

213.

(p. 509.)

Gould, luvert., ed. ii, p. 100, fig.
Malak., 1845, p. 74 (t. Gould).
f.
Eng., p. 17, 1851. Ludna fiexuosa
;

Thyaslra Gouldii Stimpson, Shells of New
Gould, Invert., ed. i, p. 71, fig. 52 {non Montagu, sp.).

Off" Block
Stonington, Connecticut, to Gulf of Saint Lawrence.
common in MasBuzzard's Bay, 6 fathoms, mud
sachusetts Bay, Casco Bay, and Bay of Fundy, 5 to GO fathoms, muddy

Island, 29 fathoms

:

;

Nova Scotia
Bay (Dawson). Gulf

Gasp6, Canada (Whiteaves).

Mur-

and sandy.

(Willis).

ray

of Saint Lawrence, 20 to 300 fathoms (White-

[0?7]
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avcs).

(Jreonlanil (Morcli).

sil

Liibrailor,

l.j

~>0

to

in tlie rost-Pliocene at ^Montreal, rare,

.'>I)o

lathoins, (Packard).

(Dawson); IJrunswick,

Fos.
i\Iaine

(Packard).

Lawrence six'cimcns may

I'ossibly sonic of the (Jidt of iSaint

Itclonu

to the following species.

CiivrroDON obesus
Amorican Jouni.

iii,

pp.

XXIX,

till,

lig.

214.

237, Plate 7,

([). ."iOt).)

lig. 2, l"r72.

and rather coarsely concentrically

Shell white, irregularly

much swollen

IMate

Vcrrill.

ycieiice, vol.

striated,

middle; the transverse diameter nearly equal to
the length the height considerably exceeding the lengtii. The beaks
are prolonged and turned strongly to the anterior side. The lunular
area is rather large and sunken, somewhat fiat, in some cases separated
by a slight ridge into an inner and an outer ])ortion. Anterior border
Avith a prominent rounded angle; ventral margin prolonged and rounded in the middle; posterior side with two strongly-developed flexures,
separated by deep' grooves. Interior of shell with radiating grooves,
most conspicuous toward the ventral edge.
Length of the largest specimen, 15'"""; height, 18""" thickness, 13"'"'.
The smaller specimens have about the same proportions.
Six single valves, some of them quite fresh, were obtained off Xoman's Land at dififerent localities. They were all right valves, and the
smallest was 12.5'""' of an inch in height. The specimen from Labrador
agrees nearly- in form and structure, and is onl^- 5.75'""' in height and
in the

;

;

5'"'"

in length.

This species appears to be more nearly related to C. Jiexito-sus of Europe than to C. Gouldii. T)\e European species is nearly intermediate
between the two American shells in form but judging from the specimens that 1 have had opportunities to examine, the three forms ought
to be kept distinct.
C. Gouldii is a thinner and more delicate shell,
;

more rounded,
7'"'"

relatively

much

longer,

and

is

seldom more than

G'"'"

to

in breadth.

Block Island to Labrador. East of Block Island, in 29 fathoms, line
sandy mud off Gay Head, 19 fathoms, mud Casco Bay, GO fathoms,
mud. Labrador (Packard). East of Saint George's Bank, 430 fath;

;

oms

(S. I.

Smith).

Turfonia minuia Stimpson.
Shells of

New

England,

p.

1(5,

Invert., ed.

ii,

412, 1780.

Turtonid uilida

figs.

p. 85,

lig. 39.5.

1831 {non Alder, Forljes and Hanley, etc.): Gould,

Venus

A'crrill,

iiiiiiuta

Fabricins,

Amht. Juurn. of

Fauna Gninlandica,

Sci. vol.

iii,

p.

p. 286, I'late 7,

4,4a, 1872.

Massachusetts Bay to Greenland. Common under stones and in rocky
pools at low-water, in Massachusetts Bay and Casco Bay. Although
this species has not yet been found south of Cape Cod, so far as I am
aware, it will probably be found hereafter on the more exposed rocky
shores, as at P(unt Judith, Watch Hill, or on some of the outer islaiuls.

394

REPORT OF COMMISSIONER OF FISH AND FISHERIES.

The American speciiuens

of this

differ so

sliell

[688]

widely iu form, aud

European specihave compared them, as well as from the descriptions aud figures, that I cannot regard them as identical. Dr. Gould has
well defiued the form and external characters of our shell. I have seen
no European specimens so elongated in form as the American examples
seen by me invariably are, but depend less on the external form than on
especially iu the structure of the hinge, from all the

mens with which

I

the structure of the hinge for distiuguishing them. (See tlie greatly enlarged figure in the Amer. Journal of Science).
Having had opportunities to study northern specimens of this shell,
since I ga\'e it the name nitida, I have become fully satisfied that the

by Eabricius is identical with the American
European. His description corresponds

original shell described

species, rather than with the

The Euro])ean species, if, as I believe,
retain the name T. pnrimrea (Monshould,
therefore,
from
ours,
distinct
tagu, sp. ); and mlnuta should be restored to the American form.

well with our best specimens.

Kellia planulata Stimpson.
Shells of

New

England,

Plate

p. 17, 1851

rubra Gould, luvert., ed.

i,

p. 60,

XXX,

fig.

220.

Gould, Invert., ed.
{nou Montagu, sp.).

ii,

;

(p. 310.)

KeUia

p. S3, lig, 393.

Long Island Sound to Greenland. Xear Xew Haven, Connecticut, rare
Vineyard Sound and Buzzard's Bay, 1 to 8 fathoms, not common Casco
Bay; Eastport, JMaine, 8 to 15 fathoms; Bay of Fundy. ]\rontauk aud
fathoms, mud and Giill Island,
Greenport, Long I.sland, low-water to
low-water, under stones, (S. Smith). Boston Harbor, 5 fathoms, shelly,
(Stimpson). Sable Island, Nova Scotia (Willis). Greenland (Morch).
;

5

;

MONTACUTA ELEVATA
Shells of

New

StimpSOU.

Eugland,

(]).

p. 16, 1851

;

iacnta hldcnfafa Gould, Invert., ed.

118.)

Gould, Invert., ed.
i,

p. 59,

ii.

Mon-

p. 86, fig. 393.

1841 (non Montagu,

sp., 1803).

Long Island Sound to Massachusetts Bay. Savin Kock, near Xew
Haven, rare; Naushon Island, Vineyard Sound, rare. Greenport, Long
Island (S. Smith). Xew Bedford (Gould). Chelsea Beach (Stimpson).

Lepton fabagella Conrad,
Marine Conchology,
York, Mollusca,

p. 53,

p. 243,

Plate

11, fig.

Plate 32,

fig.

3,1831; Dekny, Nat. History of

New

307, A, B.

Ehode Island (Conrad).
1 have not seen specimens of
known.

A closely-related
p. 19,

Plate X,

Journal Acad.
ed.

i,

!>.

35

:

1839)

Say.

is

seems

to

be rare and

little

found in the Miocene of Maryland.

Plate

XXIX,

Nat. Sciences, Philad., vol.
ed.

It

species {L. macfroidcs Conrad, Fossils 3Iedial Tert.,

fig. 5,

SoLENOMYA velum

this shell.

ii,

fig.

ii, ]>.

210.

(p. 3G0.)

317, 1822 (Solcmija); Gould, Invert.,

p. 48, fig. 371.

Xorth Carolina to Xova Scotia. Great Egg Harbor, Xew Jersey LongIsland Sound, near New Haven, low-water to 6 fathoms, not uncommon
;

;

IXVERTEBRATK AXniAT.S OF VINKVARD SOUND, ETC.

[f.-^9]

very coiuiiiou

l>ii/.z;u<rs

in

^'ill('y:^•(I Soiiiid,

liay aiid

1

oOo

to 5 ralliHiiis,

especially in softnnid, in coves; Chelsea Beach, etc., IMassaclnisclts l>ay,
eommoii Casco Bay, lare. Nova Scotia (^Villis), Huul in.^toii and
;

Grecnport, Long Island, rare,

SOLENOMYA BOREALIS

(S.

Totten.

AiiuT. .lour. Science, vol. xxvi, p.
liivcit., cil.

i,

p.

Smith).

3G; ed.

ii,

30(5, fig. 1, h,

i,

1834 {Solenvja borcalin); Gould,

p. 50, tig. 372.

Connecticut to Nova Scotia. Newport, Rhode Island (Totten). Chelsea
and Nahant, Massachusetts (Gould). Casco Bay and Portland llarl)or
I'are
Vineyard Sound, at Cuttyhunk Island, rare. Stonington, Connec;

ticut (Liusley).

This species may prove to bo only the mature state of the preceding,
but I have never seen specimens intermediate in character.

YoLDiA LiMATULA Stimpson.
Shells of

New

Plate 12G,
limatitla

England,

figs.

5,

5&,

p. 9,

XXX,

Plate

fig.

232.

(p. 432).

1851; H. and A. Adams, GcMuna, vol.

1858; Gonld, Invert., ed.

ii,

p.

ii,

154, tig. 4l)i.

p. 54-S,

Xnciila

ii, Plate 12, middle figures, 1831; Gonld, Invert.,
Lida limatida Stimpson, Shells of New England, p. 10, 1851.

Say, Anier. Conch.,

p. 98, fig.

6-2.

North Carolina to Gulf of Saint Lawrence. Common in Long Island
Sound; Buzzard's Bay; Vineyard Sound; Casco Bay, in 2 to 12 fathoms,
soft mud less common in the Bay of Fuudy, 4 to 30 fathoms. Beaufort,
North Carolina (Stimpson, Coues). Huntington and Greenport, Long
Island (S. Smith). Nova Scotia (Willis). The specimens from LongIsland Sound are as large and fine as the northern ones.
Fossil in the Post-Pliocene of Canada, Virginia, North and South
Carolina; and in the Pliocene of South Carolina. An allied species Y
la'vis Say, sp., Conrad) occurs in the Miocene of Maryland and South
;

(

Carolina.

Stimpson

Gould, Invert., ed. ii, p. IGO, fig. 407; XticuJa
is often confounded with Y. lunatnla, though
quite distinct. It is a more arctic species, ranging from Massachusetts
Bay to the Arctic Ocean and Spitzbergen, but it has not been found
south of Cape Cod, so far as known to me. The shells rei)orted as such,
Yohlia

mi/al'ts

;

myaU.s Couthouy, 1838. Tiiis

that I have seen, are T. Umatula. Gould reports the latter as from Nordland (McAndrew), but we suspect that Y. myalls or Y. fiapotiUa may
have been, in this case, mistaken for Y. Umatula.

XXX,

YoLDiA SAPOTILLA StimpsoD,

1851. Plate
fig. 231.
(p. 509.)
H. and A. Adams, Genera, vol. ii, p. 548; Gould, Invert., ed. ii, p. 159, fig. 4G6.
Xuaila sapoliUa Gonld, Invert., ed. i, p. 100, fig. 61,1841; Hanley, Recent
Leda {Yohlia) sapoliUa Stimpson, Shells of New
Shells, p. 170, Plate 20, fig. 3.
England, p. 10, 1851. Yohlia arctica Morch, op. cit., p. 93, 1857 (t. Dawson,
from specimen non Y. arctica Sars).
;

Long Island

and local, chiefly
deep water, south of Cape Cod. Off Gay Head, 19 fathoms, soft mud
off' Buzzard's Bay, 25 fathoms, sand
east of Block Island, 29 fathoms,
to the Arctic Ocean, comparatively rare

in

;

;

27
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Bay

Casco Bay and Bay of Fnud}^ 4 to 100
Massachusetts
(S. Smith).
Nova Scotia (^Ylllis). Labrador (Packard). Greenland

mud; common

fiue saiuly

fathoms, mud.
(Gould).

[690]

in

Greenport, Long Island

(Miirch).

This species seems to be unknown among our Post-Pliocene shells.
several hundred specimens from many different localities and depths, I am satisfied that it is perfectly distinct from T. lima-

Having examined
tula,

with which certain writers are inclined to unite

it.

Yoldia Gouldii.

New

Xucnht Gouldii DeKay, Nat. Hist.

York, Mollusca,

180,

p.

Plate 13,

fig.

2-31, 184:?.

by Dekay as from Long Island Sound.
with the description in all
corresponding
no
specimens
have seen

was

Q'his
I

respects.

originally described

It

is,

perhaps, a short variety of T. saiwtilla.

YoLDiA. OBESA Stimpsou, 1851.

(p. 509.)

H. and A. Adams, Geuera, vol. ii, p. 548, 18.58 Gonld, Invert., ed. ii, p, 155, fig.
463. Leda ohesa Stimpson, Proc. Boston Soc. Nat. Hist., vol. iv, p. 13, 1851
Shells of New England, p. 10, Plate 2, fig. 1, 1851. Nuoula navicularis Migliels,
Boston Journal Nat. History, p. 323, 1843 (tion Conthouy, Gould).
;

;

Block Island to Gulf of Saint Lawrence. East of Block Island, 29
fathoms, rare Casco Bay and off" Cape Elizabeth, 30 to 95 fathoms
Bay of Fundy, 40 to 100 fathoms, rare; near Saint George's Bank, 110
and 150 fathoms (Packard). Massachusetts Bay (Stimpson).
;

;

YoLDiA THRACiFORMis Stimpson,

1851.

(p. 509.)

Smitlasoniau Check-List, p. 2, 1860; H. and A. Adaras, Genera, vol. ii, p. 548,
1858 {fhraciaiformin) Gonld, Invert., ed. ii, p. 157, fig. 465 Morch, op. cit., p.
21, 1857. Xiicula thracirvformis Storer, Boston Jour. Nat. History, vol. ii, p. 122,
;

;

Leda thraciwformis Stimpson,
Couthouy, Boston Journ.
Nat. History, vol. ii, p. 178, Plate 4, fig. 4, 1839, (young) Gould, Invert., ed. i,
Yoldia angularis Moller, op. cit., p. 92, 1842 (t. Morch).
p. 103.
figure, 1838; Gould, Invert., ed.

Shells of

New England, p. 9,

p. 97, fig. 66.

i,

1851. Niicula navicularis

;

Long Island to Greenland. Off Fire Island, south of Long Island, in
10 fathoms and off' Eace Point, Cape Cod, in 30 fathoms, (Stimpson).
Not uncommon, and of large size, in Casco Bay, 15 to 95 fathoms; and
Bay of Fundy, 10 to 100 fathoms; near Saint George's Bank, 85 fath;

oms

(Packard).

Leda tenuisuloata
Shells of

Stimpsou.

New England,

tenuisulcata

p. 10, 1851

(p. 509.)
;

Gonld, Invert., ed.

Couthouy, Boston Journ. Nat.

Nucula minitta Gould, Invert., ed.

i,

p. 101,

Hist., vol.

ii,

ii,

p. 161, fig. 468.

p. 64,

Plate

Niicula

3, fig. 8,

1838.

1841 (noii Fahricius, sp).

Ehode Island to Gulf of Saint Lawrence. Common in Massachusetts
Bay, Casco Bay, and Bay of Fundy, 6 to 80 fathoms. Nova Scotia
Newport, Rhode Island (t. S. Smith). Southern part of the
(Willis).
Gulf of Saint Lawrence Whiteaves). Particularly abundant in Eastport
Harbor, 10 to 30 fathoms Saint George's Bank and vicinity, 40 to 150
(

;
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fathoms

I'ackanl).

Fossil in the rost-Plioceiie at Saco

(Packard);

?

(Sinitii,

Toi'tlancl, ]\Iainc

NUCULA PROXIMA

riatc

Say.

Jimni. Acad. Nat. Scioiiccs,
Ui:5, lif,'. (W
ed. ii, p. IfH),
;

South Carolina!
Sound, Buzzard's

Canada (Dawson,

XXX,

fi;;-.

ii,

Jj.

and

pcniuhi^ var).

(p. 418.)

p. "iTO, \f*-ll;

(ioiild, Iiivcit., t'd.

i,

p.

4.")S.

to dull' of Saint

and

L'oO.

ii;»-.

vol.

I'liilail.,

as

o'JT

Common

Lawrence.

Lon^- Island

in

fathoms; olV I5nzzard's Uay and IJlock Island, LT) to 1*!) fathoms; common in Massachusetts Bay, Casco Bay, and Bay of Fundy, 4 to 80 fathom.s
very abnndant in Trenton Bay, Mount Desert, jNIaine, 10 fathoms, soft mud.
l'>ay,

N'ineyai'd Souiul, 2 to

11)

;

Nova

Scotia (Willis), Saint (leorge's Bank (S. I. Smith). Fort Macon,
North Carolina (Coues). Long Lsland, abundant, (S. Smith). Fossil
in the Post riiocene of North aud South Carolina; in the ]*liocene of
South Carolina; and in the Miocene of IMarylaml and South Carolina.

NucuLA DELniiNGDONTA
Boston Journal Nat.

Mighcls.

Plate

XXX,

fig.

Hist., vol. iv, p. 40, Plate 4, fig. 5, 1842

229.
;

(p. 501).)

Gould, Invert., ed.

NucuJa coriicata Miillcr, Naturhistorisk Tidsskrift, vol. iv,
XacuJa radiata Dekay, Nat. Hist. New York, Moll., p. l/t), Plate

p. 15;}, fig. 461.

ii,

p. 90, H::42.

t

12, fig. 21(;. 184*.?.

PJiode Island to Greenland. East of Block Island, 20 fathoms off
10 fathoms, soft mud; Massachusetts Bay, comuion; Casco
;

Gay Head,

Bay, G to 05 fathoms, common Frenchman's Bay, Mount Desert, common Bay of Fundy and Eastport Harbor, 10 to 100 fathoms, mud,
common Nova Scotia (Willis) Gulf of St. Lawrence (Whiteaves).
;

;

;

;

Greenland (MoUer, Morch).

Northern Euro[)e

(t.

Jeffreys).

Xuciila tenuis Turtou (Montagu, sp.)
Gould, Invert., ed.

i.,

p. 105, fig. 04

;

ed.

ii,

p. 149, fig. 457.

This species was recorded as from cod-stomachs, at Stonington, Conwas not met with by us. Its occurrence south of Cape Cod
needs confirmation. It is an arctic species; common in Casco Bay and the
Bay of Fundy, in 10 to 100 fathoms, mud and northward to the Arctic
Ocean. Also on the northern coasts of Europe, south to Great Britain.
It is also found in the Post-Pliocene of New England and Canada.
necticut, but

;

SCAPHARCA TRANSVERSA.
H. and A. Adams, Genera,
Nat.

Sci., Philad., vol.

Plate
vol.

ii,

p.

ii,

XXX,

fig.

p. 538, 1858.

228.

(p. .'500.)

Area transversa Say. Jour. Acad.

209,1822; Gould, Invert., ed.

i,

p.

90; ed.

ii,

p.

148, fig. 450a.

Long Island Sound, near New Haven, low-water
Bay ami Vineyard Sound, 2 to 10 fathoms;
Great Egg Harbor, New Jersey, 1 fathom. Nantucket (Gould). Long
Florida to Cape Cod.

to 8 fathoms; Buzzard's

abundant Greenport, 3 to 10 fathoms (S. Smith). Fort Macon,
North Carolina (Coues). South Carolina (Kurtz). Georgia (Couper).

Island,

;
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Post-Pliocene of Niintucket, Gardiner's Island, Virginia,

tlie

North and South Carolina; and in the Miocene of Virginia and JSforth
Carolina. According to Goald, found fossil at Proviiicetowu,. Massachusetts, in au artesian boring, 120 to 200 feet beneath the surface,
(Post-Pliocene

'?)

ARaiNA FEXATA

Gray.

Plate

XXX,

fig.

227.

(p. 309.)

Proc. Zool. Soc, Loodon, 1847; H. and A. Adams, Genera, vol. ii, p. 540, Plate
125, figs. 7, 7a, 1858. Area pexata Say, Jour. Acad. Nat. Sciences, Philad., vol. ii
p. 268, 1822

Gould, Invert., ed.

;

i,

p. 95, fig.

60

;

eil. ii, p.

147,

456.

fig.

Florida and northern shores of Gulf of Mexico to Cape Cod rare
and local farther north, in Massachusetts Bay. Very common in Long
Buzzard's Bay Vineyard
Island Sound, low-water to 10 fathoms
Sound Great Egg Harbor, New Jersey. On beach at Provincetown,
Massachusetts (S. I. Smith). Stateu Island and Long Island, abundant (S. Smith). Fort Macon, North Carolina (Yarrow). Georgia
West Florida (Jewett). Texas (Ecemer).
.(Couper).
;

;

;

;

Fossil iu the Post-Pliocene of Gardiner's Island

(?)

(S.

Smith)

5

in the

Miocene of South Carolina.

Arca ponderosa

Say.

Journ.Acad. Nat. Sciences, Philadelphia,

vol.

ii,i). 2(57,

1822; Biuuey's Say, p. 92.

This species occurs on the beach at Edgartown, Martha's Vineyard,
associated with the other common sand-dwelling shells of that region.
The valves are apparently tolerably fresh, though worn, and no fossil
It occurs in the same way on
shells have been found in that vicinity.
the southern side of Long Island, near Fire Island (S. I. Smith and SSmith). But I am not aware that it has been found living north of
Cape Hatteras; nevertheless, it may occur locally in shallow water off
The specimens found may possibh^ have been washed out from
shore.

submerged Post-Pliocene deposits.
It is found living at Fort Macon, North Carolina, and southward
the Gulf of Mexico.

to

heteromyaria.

Mytilus edulis

Liun6.

Systema Natural,
ii,

p. 183, figs. 483, 484.

vol. vii, p. 46;
24, fig.256.

Plate

XXXI,

fig.

231.

(pp. 307, 432.)

ed. xii, p. 11.57, 1767; Gould, Invert., ed.

i, p. 121, fig.
82; ed.
Mytilus horealis Lamarck, Anim. sans Vert., ed. ii,

Dekay, Nat. Hist. N. Y.,
pell uci dus Pennimt,

Mytilus

=

Moll., p. 182, Plate 13, fig. 222, Plate
Brit. Zool., vol. iv, p. 237, Plate 66, fig.

variety j;e/?Ho'tf?(t8 Gould, Invert., ed. ii,
Gould)
notatus Dekay, op. cit., p. 182, Plate 13, fig. 223, 1843.
3, (t.

p. 184, fig. 484.

Mytilus

Circumpolar: Arctic Ocean south to North Carolina, on the American
south to Great Britain, France, and the Mediterranean and
Black Seas, on the European coast south to Monterey and San Francisco, on the North Pacific coast; south to China and Japan, on the
Asiatic coast. Very abundant in Great Egg Harbor, New Jersey, Long

<5oast;

;
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Island Sound,

Bay, Yineyai'd Sound, iNrassacliusotts r>ay,
50 latlionis), and noilliward.
Fort

]>ii/,z;ud's

Casco Bay, Bay

Fundy

of

.V.)\)

(littoral to

Macon, North Carolina (Conos).
Fossil in

Chaniplain,

l*ost-lMioccno of Greenland, Labrador, Canada,

tlio

New

]\[aine,

Brunswick, Point

Shirley,

Lake

j\Lissacliusetts,

and Saint John's lliver, Florida; in the Post-Pliocene of Scandinavia,
and Great Britain; in the lied Crag and all later formations iu

Ivussia,

Enji'land.

MoDiOLA MODIOLUS

Plate

Turtoii.

XXX

I, fig.

237.

(p. 300.)

Gould, Invert., ed. i, p. V2:i
od.
Dekay, op. clt., p. 18.'), Plate 24, fig. 257. Mytihis modiolus
ii, p. 186, fig. 4d5
Linu6, Syst. Nat., ed. xii, p. 1158. (?) yfodiola jmpuana Laniarek, Aiiiin.saiis

Eiitish Bivalves,

p.

I'Jt),

Plato 15,

li<r. :>,

18-2-2;

;

;

Vert., ed.

Circunipolar

vol. vii, p. 17

ii,

:

Say, Ainer. Conch., Plate 45.

;

Greenland southward to

New

Jersey

;

on the ]^]uro))ean

coast from Spitzbergen southward to Great l^ritain and France

;

in the

North Pacific southward to Monterey, California,- on the American
coast; and southward to Northern Japan on the Asiatic coast. Long
Island Sound, not very common Vineyard Sound and Buzzard's Bay,
not abundant; common in Massachusetts Bay abundant iu Casco Bay
and Bay of Fundy, low-water to 80 fathoms. Staten Island and Long
:

;

Island

(S.

Fossil in the Post-Pliocene of Point Shirley, Massa-

Smith).

chusetts, Montreal, Canada, Scotland, Ireland, Sicily, etc.
aliue Crag,

Ked Crag, and

later formations iu

MoDiOLA PLICATULA Lamarck.
Auim.sans

XXXI,

Plate

;

in the Cor-

England.
238.

fig.

(p. 307.)

Gonld, ed. i, p. 125, fig. 81 ed. ii,
Dekay, op. cit., p. 184, Plato 14, fig. 23S Haiiley, Recent Shells,
p. 188, fig. 486
Stiiupson,
p. 240. Mytihts pUcatuN Deshayes, Encyclop. Metli., Plate 220, fig. 5
Modiola semicosta Conrad, .Jour. Acad. Nat. Sci.,
Shells of New England, p. 12.
Vert., ed.i, 1819

;

ed.

ii,

vol. vii, p. 22;

;

;

;

;

Philad., vol. vii, p. 244, Plate 20,

Catal. Recent Shells, vol.

A. Adanas, Genera, vol.

i,

ii,

p.

314

517

p.

;

fig.
(t.

7, (t.

Gould).

Gould).

Perkins, op.

MijlUns dcnussusmWyn,

Brachydontcs pUcatulus H. and
cit., p. 156.

Georgia, to Casco Bay, Maine; more rare and local farther north
in the southern part of the Gulf of Saint Lawrence, and on the coast of
Nova Scotia ; nor observed on the coast of Maine east of the Kennebeck
;

Bay of Fundy. Very abundant at Egg nart)or, New
Long Island Sound, Buzzard's Bay, and Vineyard Sound less

River, nor in the
Jer.sey,

;

abundautin Massachusetts Bay,near Salem, Massachusetts, etc.; local iu
sheltered muddy coves about Casco Bay and Quahog Bay, Maine. ]\Iouth
of the Kennebeck lliver (C. B. Fuller). Prince Edward's Island (DawNova Scotia (Willis). Fort Macon, North Carolina (Cones).
son).
Georgia (Couper).
]\I0DI0LA IIAMATUS Verrill.
American Journ. Science,
Say, Journ. Acad. Nat.
cliology, Plato

.50;

Adams, Genera, vol.

Long Island Sound

(pp.

vol.

iii,

37-1:,

175.)

p. 211,

Plato

Sci., Philadoli)liia, V(d.

7, fig. 3,
ii,

1872.

p. 265, 1822;

Mi/liliia

hamatuH

American Con-

Binney's Say, pp. 01, 204, Plato 50. Aidacomija hamatiis
p. 513. Jirachydontes iKimatns Perkins, o|). cit., p. 156, 1869,

ii,

to Florida,

and the shores of the Gulf of Mexico
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IsTew Haveu, conimoD on oysters, living, but perhaps introduced from Virginia. New York Harbor, on oysters, (S. Smith). Fort
Macon, North Carolina (Yarrow). Georgia (Couper). Tampa Bay, Florida (Conrad, Jewett). Texas (Koemer). Near Vera Cruz (coll. T. Salt, in
Yale museum).

to YeraCrnz.

MoDiOLARiA NIGRA Loven. Plate XXXI,

fig.

236.

(p. 433.)

Morcb, Naturhist.
H. aud A. Adams, Geueia, vol. ii, j). 515, 1858
Gould, Invert., ed. ii, p. 190, figs. 487, 483. Modiola nigra Gray, Appendix to
Parry's Voyage, ji. 244, 1824 Hanley, Recent Shells, p. 242. My film discre2)a)>s
Stinipsou, Shells of New England, j). 12, 1851 (not of European authors).
Modiola nexa Gould, Invert., ed. i, p. 128, fig. 86 (young).

OiVers. af Kougl. Vet.-Akacl., FGrbaudl., vol.
BidrafT,

Giouland,

p. 93, 1857

iii,

1846

p. 187,

;

;

;

;

Circnn)polar

Greenland, southward to Long Island

:

Spitzbergen,

;

.southward to Great Britain and Holland; Behring's Straits, southward
to Okhotsk.
to 15 fathoms,

Not uncommon and of good
oft'

Gay Head,

etc.

Fundy, of large size, low-water
in stomach of cod, (Linsley).

;

common

to 60

fathoms

Vineyard Sound, 10
Casco Bay and Bay of

size in

in
;

Stonington, Connecticut,

Fossil in the Post-Pliocene of Maine, Canada, Labrador,

and Northern

Europe.

MODIOLARIA DISCORS Beck.
Lov6n, Ofvers. af Kongl.Vet.-Akad. Forhandl., vol. iii, p. 187, 1846 Gonld, Invert.,
Mijtilus diwors'Lmw^, Syst. Nat., ed. xii,p. 1159;
ed. ii, p. 83, figs. 439, 490.
;

Stinipson, Shells of

Montagu, Test.

New

Eugl.and, p. 12, (how Gould, ed.i). M)jtilu8 discrepans
Modiola discrepans Lamarck, Anira. sans Vert., ed.

Brit., p. 169.

Modiola hvvigata Gray,
Gould, Invert., ed. i, p. 129, fig. 83.
Second Voyage, p. 245. Mytilus levigatiis Stimpson, Shells
of New England, p. 12. Modiolaria Iwmgata Lov6n, op. cit., p. 187, 1846 Stimpson, Check-List, p. 2, 1860 this Report, p. 509.
ii,

vol. vii,p. 23;

Appendix

to Parry's

;

;

Greenland, southward to Long Island; Finmark,
Circumpolar
southward to Great Britain Behring's Straits, southward to Puget
Sound. Very common in Casco Bay and Bay of Fundy, low-water to
100 fathoms; not uncommon in Massachusetts Bay; rare and local
south of Cape Cod. Saint George's Bank and vicinity, common, (S. I.
Smith, Packard). Gardiner's Bay, Long Island, rare, (S.Smith). North
:

;

of Hebrides, in 530 fathoms,

(t.

Jeftreys).

and Northern
Europe. I am unable to separate M. hcvigata, as a species, from the
ordinary New England form, usually referred to 31. discors, the difterences being due chiefly to age. Tbe common European form of discors
shows more differences, but is probably only a dwarf variety of the
Fossil in the Post-Pliocene of Canada, Greenland,

same

species.

Modiolaria CORRUGATA Morch.

Plate

XXXI,

fig.

235.

(p. 509.)

Stimpson, Check-List, Smithsonian Inst., p. 2, 1860; Gonld,
Mytilus corrugatm Stinipson, Shells of New
Invert., ed. ii, p. 193, fig. 491.
England, p. 12, 1851.
Mytilus discors Gould, Invert., od. i, p. 130, fig. 84 (non

Op.

cit., p. 94,

1857

;

Linn(5, sp.).

Long

Island to Greenland aud Northern Europe.

Off"

Martha's Vine-

;
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yard and ]inz/.:ird\s Kay, LM) to 25 fatlioins, raiv; Casco liay, 1.") to 95
fatboms, not coniinon liay of Fundy, 10 to 100 lathoins, fiTiincnt.
Saint (ieoij;e's Banlc (S. I. Smith, A. S. Packard). Gardiner's I'.ay, 5
fathoms, one specimen, (S. Smith). Off New Lonih^n, (Connecticut (T.
M. Prudden). Gulf of Saint Lawrence (Whiteaves). Murray Bay
;

(Dawson). Nova Scotia (Willis). Labrador (Packard). Arctic Ocean,
uear Behring's Straits, 30 fathoms, (Stimpson, N. P. Expl. Exp.,
t.

Gould).

Canada

Fossil in the Post-Pliocene of

Crenella glandula Adams.

Plate

(]>awson).

XXXI,

fig-.

233.

(p. 418.)

H. auilA. Adams, Genera, vol. ii, p. 515, 1858; Gould, luvert., e<l. ii, p. lUl, fig.
492. Modiola (ilaiidnla Totten, Americau Journal Science, ser. i, vol. xxvi,
Mytihis
p. 367, figs. 3, e, f, g, 18:54; Gonld, Invert., ed. i, p. 131, iig. 87 (pars).
dccHssatits

Dekay, op.

Stimpsou, Shells of New England,
cit., p. 18G, Plate 22, fig. 248.

p. 11. 1851, (noii

Montagu,

sp.)

Connecticut to Gulf of Saint Lawrence. Buzzard's Bay and Vineyard
Sound, 5 to 15 fathoms, not uncommon off Gay Head, 10 fathoms, soft
nuid; oft Block Island, 29 fathoms, sandy mudj common in Massachusetts Bay, Casco Bay, and Bay of Fundy, 3 to 60 fathoms. Halifax
(Willis).
Gulf of Saint Lawrence, at Gaspe (Whiteaves). Gardiner's
Bay, Long Island (S. Smith). Stoiiington (Linsley). Off New London,
Connecticut (T. M. Prudden). Sandy Hook, New Jersey (Ferguson).
Fossil in the Post-Pliocene at Montreal, Canada (Dawson).
;

A

related species, G. (cquilaterata Conrad (H. C. Lea, sp.) occurs in the

Miocene of Virginia.
This species was undoubtedly confounded with C.decussata(^lQuta.gi\,
The genuine decussata is quite comsp.) by both Gould and Stimpsou.
mon in Casco Bay, Bay of Fundy, and Gulf of Saint Lawrence, and is
usually associated in those waters with G. glandula.

It is

a northern,

and conimou European species, and is also recorded from the North
Pacific coast of America by Dr. P. P. Carpenter. It also occurs in
Greenland (Miirch).

MONOMYARIA.

Pecten irradians Lamarck.
Auiiu. sans Vert.,ed.
fig. 496.

i,

1819

;

Plate
ed.

ii,

XXXII,

vol. vii, p. 143;

Pecten conccntricus Say, Jouru, Acad.

259,182-2; Gould, Invert., ed.

i,

fig.

p. 134, fig.

238.

(p. 374.)

Gould, Invert., ed.

Nat.

Sci.,

88; Dekay, op.

ii.

Piiilad., vol.

cit., p.

p. 109,

ii,p.

172, Plate 9,

fig. 205.

Florida and the northern shores of the Gulf of Mexico to Cape Cod
rare and local farther north in Massachusetts

Bay

;

;

and Nova Scotia

Very common in Vineyard Sound, Buzzard's Bay, shores of
(Willis).
Long Island and Connecticut, New Jersey, and southward. Tampa
Bay, Florida (Conrad, E. Jewett).
Fossil

Florida

5

in

Texas (Rcemer).

the Post-Pliocene of North

in the

Carolina and

Tampa Bay,

Pliocene of South Carolina; and in the Pliocene of
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from beneatli the mad in tbe harbor of Portlautl,
by the mad-dredgiuft- machines (Fuller).

fossil state

Pecten Islandicus Chemnitz.
Couch.,
ii,

A'ii,

Plate 65,

p. 304,

figs. 615, 616,

vol. vii, p. 145; Gould, luvert., ed.

(Mfca Mandica.

Mliller, Zool.

1784,

(t.

Gould)

p. 1:53, fig.

;

Lauiarck, op.

87; ed.

ii,

cit.,

ed.

p. 198, tig. 495.

Dau. Prod., No. 2990. 1776; Fabricins, Fauua,

Pecten Pealii Courad, Amer. Mar. Conch., p. 12, Plate

Groul.,p. 415,1780.
fig. 2,

i,

2,

1831.

Arctic Ocean south to Cape Cod, local and rare farther south; on the
northern European coasts, south to Bergen, Norway, and Grea^t Britain.
Not uncommon and of good size in Casco Bay, 20 to 70 fathoms common in the Bay of Fundy, low-water to 100 fathoms. Saint George's
;

More common fiirther north.
(S. I. Smith).
Stonington, Connecticut, in an eel-pot, (Linsley). I am not aware that
any one except Linsley has recorded it from the southern coast of New

Bank, 40 to 65 fathoms,

England.
Fossil in the Post-Pliocene of Maine (abundant), New Brunswick,
Canada, Labrador, Greenland, Scandinavia, Denmark, Scotland, etc
Nai)les (Jeffreys). Mr. Sanderson Smith reports fragments from Gard.
iuer's Island.

Pecten tenuicostatus

Mighels.

(p. 509.)

Jlighels and Adams, Proceedings Boston Soc. Nat. Hist., a'oI. i, p. 49, 1841 Boston
Journal of Natural History, vol. iv, p. 41, Plate 4, fig. 7, 1842 (young) Gould,
Invert., ed. ii, p. 196, fig. 494. Pecten MaijeUamcns Lamarck, Auim. sans Vert., ed.
Hanley, Recent Shells, p. 274 Gould, Inii, vol. vii, p. 134 (? «o)i Gmelin,sp.)
Pecten fiiscus Linsley, Amer. Jour. Sci., ser. i, vol. xlviii, p.
vert., ed. i, p. 132.
;

;

;

278, 1845; Gould, ser.

Stimpsou, Shells of

ii,

New

;

vol. vi,p. 235, fig. 6,1848

(yonug).

Pecten hrunneus

England, in errata, 1851.

Jersey to Labrador. Rare and local south of Cape Cod. Not
in Massachusetts Bay and Casco Bay, 4 to 80 fathoms;
alnmdant in Frenchman's Bay, Mount Desert, Maine, in 3 to 10 fathoms;
common in Passamaquoddy Bay and Bay of Fundy, 1 to 109 fathoms.

New

uncommon

Saint George's Bank, 45 fathoms, (S. L Smith). Nova Scotia (Willis).
Labrador, 2 to 15 fathoms, (Packard). Otf Block Island (Gould). Stonington, Connecticut, in cod stomachs, (Linsley, as P. fuscus). Coney

Island and Sandy Hook, New York (S. Smith).
Fossil in the Post-Pliocene near Saint John,
Gardiner's Island,

New

York.

A

New

Brunswick, and

closely related species occurs in the

Miocene of Virginia.

ANOMIA GLABRA

Verrill.

American Jonr. Science,

Plate
vol.

iii,

XXXII,

figs. 241, 242,

p. 213, 1872.

Syst. Nat., ed. xii, p. 1150; Gould, Invert., ed.

Anomia
Linne.)

242^

Jnomia ephippinm
i,

p.

133; ed.

ii,

(p. 311.)

(pars) Linn6,

p. 204, fig. 497.

Gould, Invert., ed. i, p. 140; ed. ii, p. 205, fig. 499, adult, (non
Jnomia sciuamuJa Gould, Invert., ed. i, p. 140; ed. ii, p. 206, young,

elect rica

{non Liun(5.)

Florida to Cape Cod rare and local farther north, in Massachusetts
Bay, Casco Bay, and on the southern coast of Nova Scotia, off Cape
;

;
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Sable, S

latlioiiis.

nor in the

JMaiiK',

Not obsorvod on

Day

tlie

A'cry

of Fiind.v.

eastcni

HOIWI),
]»art

coiiiiiioii in

of
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coast of

tlic

Loii^ Island Sound,

Bay, Vineyard Sonnd alonj? both shores of Ivonji' Island;
Xew Jersey, and southward low-water to 12 fathoms. Son! hern part
of Saint George's Bank, 20 fathoms, (S. I. Smith).
Fossil in the l*ost-Plioeene of North and South Carolina; ami in the
Pliocene of South Carolina.
Liune gave " Pennsylvania " as one of the lociities for his .1. cphippiiim, and, therefore, probably eonfounded our shell with the European
IJiizzard'-s

;

;

most subsequent writers have done. Gould lias well described
our species in its different states, under the names <pioted above, ligiires 4:00 of the second edition (our figures 2-11,24:2), represent the ordinary adult form, wbicli is every where abundant on the southern shores
of New England. The specimens from Eastport, Maine, referred to ^i.
ephippium by Gould, were undoubtedly the smooth or squamose variety
of the following species.
species, as

AjfOMiA ACULEATA Gmelin.

Plate

XXXII,

figs.

230, 240, 240\

(p.

4Qo.)
Sjst. Nat., p. 334G, 1790

Gonkl, luvert., cd.

;

i,

p. 139, fig. 90

;

cd.

ii,

p. 20-1, fig.

498.

Long Island

to

Labrador, and northern coasts of Europe.

Off Ston-

Gay Head,

10 fathoms,

ington, Connecticut, 4 to 5 fathoms rocky; off

scarce

water

;

very

Baj^ Bay of Fundy, and northward, lowGreenport and Montauk, Long Island (S. Smith).

common in Casco

to 80 fathoms.

,

Varieties of this species occur frequently in the Bay of Fundy and
Casco Bay, in which the aculeate scales are more or less abortive, or
even entirely absent, leaving the snrftice either nearly smooth or irregularly squamose, but such varieties are easilj' distinguished from the

young

of the preceding species.
This may possibly be a variety of the true cpldppium of Europe, as
supposed by many writers, but I believe it to be perfectly distinct from

A. glabra.

OSTREA ViRaiNiANA
Favauue,
ed.
ica

(pp. 310, 472.)

Lister.

Concli., Plate 41, fig

C

2,

1780

(t.

Gould)

;

Gonld, Invert., ed.

i,

p.

136

202; Verrill, Anier. Jonr. Science, vol. iii, p. 213, 1872. Osirca VirginGmelin, Syst. Nat., p. 3335, 1790 Lamarck, Anim. sans Vert., ed. ii, vol. vii,
ii,

;

p. 22.5.

ed.

p.

ii,

Ostrca horvaUs
p. 203;

Lamarck, op.

Dekay, op.

cit., p.

Rruguiere, Encycl. Meth., Plate 180,
ley,

Recent

cit.,

p.

220; Gould, Invert., ed. i, ii. 137;
(Mrea Canadensis

169, Plate 10, figs. 203, 204.
figs.

1-3

;

Lamarck,

op.

cit., p.

226; Han-

Shells, p. 299.

Florida and the iu)rthen shores of the Gulf of Mexico to ]Mas.sachuBay; local farther north, oil Damariscotta, Maine, and in the

setts

Lawrence, at I'rince Edward
and Bay of Chalenr. Xot found
along the eastern shores of Maine, nor in the Bay of Fundy. Abundant

southern

Island, in

part of the Gulf of Saint

Xorthumherland

Straits,
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in tbe ancient Indian shell-heaps on the coast of Massachusetts, on the

The shells,

islands in Casco Bay, and at Dainariscotta.

in

a semi-fossil

have been dug up from deep beneath the mud in the harbor of
Portland, Maine, in large quantities, but native oysters appear to be
Very abundant in Long Island Sound
entirely extinct in Casco Bay.
in the upper part of Buzzard's Bay rare and local in Vineyard Sound
very abundant on the shores of Maryland and Virginia. Mouth of
Saint John's Eiver, and in Tampa Bay, Florida (Conrad). Texas
state,

;

;

;

(Rcemer).
Fossil in the Post-Pliocene at Point Shirley, Massachusetts, Nantucket Island (abundant), Gardiner's Island in the Pliocene of South
Carolina; and in the Miocene of Virginia and South Carolina.
Tbe occurrence of large quantities of oyster-shells beneath the harbor mud at Portland, associated with Venus mercenarla, Pecfeii irradinn.s,
;

Turhonilla interrupta, and other southern species, now extinct in that
and the occurrence of the first two species in the ancient In-

locality,

dian shell-heaps, on some of the islands in Casco Bay, though not now
found living among the islands, indicates that the temperature of those
waters was higher at a former period than at present. These facts also
point to the most satisfactory explanation of the existence of numerous
southern shells, associated with the oyster and Venus mercenaria in the
southern part of the Gulf of Saint Lawrence, though not now found in
the intermediate w^aters, along the coast of Maine, nor in the Bay of

Fundy.
All the various forms of this species, upon which the several nominal

have been based by Lamarck and others, often
occur together in the same beds in Long Island Sound, and may easily
be connected together by all sorts of intermediate forms. Even the
same specimen will often have the form of borcalis in one stage of its
growth, and then will suddenly change to the Virginiana style, and,
species, united above,

perhaps, later
ent forms

still,

will return to the

may be assumed

number and

form of

borealis.

in reverse order.

Or

these differ-

Great variations

in the

and undulations of the lower valve occur,
specimens from the same locality, and even in the

size of the cost*

both in different
same specimen, at different stages of growth. All these variations
occur in precisely the same way in the shells taken from the ancient Indian shell-heaps along our entire coast, from Florida to Maine.

TUNICATA.
SACCOBRANCHIA.

Cigna tenella

Verrill.

(p. 419.)

American Journal Scieuce,

scr.

iii,

vol.

i,

p. 99, figs.

12, 13, 1871.

AsckVia teneUa

Inv. of Grand Maiian, p.
Stimpson, Proc. Bost. Soc. Nat. Hist., iv, p. 228, 18."i3
20,1853; Binney, in Gonld, Invert., ed. ii, p. 24,1870. fAscidia oceUata kg.,
Proc. Amer. Assoc, for Adv. Sci., ii, p. 159, 1850 (description insufficient) Biu;

;

ney, in Gould, Invert., ed.

Cape Cod

to

ii,

p. 24,

Plate 24,

Gulf of Saint Lawrence

;

fig.

332, 1870.

rare and local south of

Cape

j

'
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Cod.

.SOUND, ETC.

4()5

Couinion in Casco Bay and Bay of ]''nndy, low-water to 100
New Jiedlord, Massaehusetts (L. Aj^as.siz).

fathoms.

MoLGULA Manhattensis

Verrill.

XXXIII,

Plate

fig.

250.

(pp. 311,

445.)
vol. i, p, 54, Jan., 1871; Tellkampf, Annals Lye. Nat. Hist,
York, vol. x, p. 83, 1872. Aacidia Manhattemis Dckay, Report on the Natural History of Now York, Mollusca, p. 259, 1843 Binney, in Gould's InvcrteJhcidia
brata of Massachusetts, ed. ii, p. 25, 1870 (copied from Dekay).

Amer. Jour. Science,

New

;

amphora Ag., MSS.

;

Biunoy, op.

cit., p.

25, Plate 24, fig. 333.

Carolina to Casco Bay, Maine. Very common in Great Egg
Harbor, New Jersey, Long Island Sonnd, Buzzard's Bay, Vineyard
Sound, and j\rassacliusetts Bay. Less common in Casco Bay. Great
South Bay, Long Island, abundant, (S. I. Smith).
ISToitli

MoLGULA PELLUCID A
Amer. Jour. Science,

(p. 42C.)

Verrill.

vol.

iii,

p. 289,

Plate

8, fig. 2,

1872.

Body subglobular Mith a smooth, thin, pellucid test. Tubes
nal, contiguous, much swollen at base, long, divergent, tapering,

termireticu-

by longitudinal and circular white lines (muscular fibers).
Intestine conspicuously visible
Branchial aperture with six papillte.
through the .test stomach covered by deep orange-colored hepatic
glands. Ovaries large, whitish. Color of test, pale hyaline bluish

lated within

;

tubes toward the ends, dull neutral tint.
Diameter of the largest specimens about 25™"".
North Carolina to Massachusetts Bay. Massachusetts Bay (L. Agassiz).
Long Island (Coll. Peabody Academy of Science). Bird Shoal

near Beaufort, North Carolina (Dr. H. C. Yarrow).
Mr. Binney has published (Plate 22, figs. 315, 31G) characteristic colored figures of this species under the name of M. lyroducta (Stimpson),
which is a very different, sand-covered species.

MOLGULA PRODUCTA

Stimpson.

(p. 502.)

Proc. Boston Society Natural History, vol. iv, p. 229, 1852 Verrill, op. cit., p. 289,
Plate 8, fig. (5, 1872; Binney, in Gould, p. 21 (not the figures, which are
;

M. peUucida).
Off Buzzard's Bay, 25 fathoms, sandy.
to 6 fathoms, (Stimpson).

MOLGULA ARENATA

Plate

Stimpson.

Proc. Boston Soc. Nat. Hist., vol.
ii,

p.

21

;

Verrill,

Amer. Jour.

XXXIII,

iv, p. 230,

Sci., vol.

Massachusetts Bay, low- water

1^52

iii,

;

fig.

251.

(p. 410.)

Binney, in Gould, Invert., ed.

Plate

8, fig. 5,

1872.

Long Island Sound, near New Haven, 3 fiithoms, sand; Vineyard
Sound and Buzzard's Bay, 5 to 15 fathoms, sand and gravel. Nantucket (Stimpson).

MoLGULA PAPILLOSA
Amer. Jour. Science,
4,

Body

Verrill.
vol.

i,

(p. 495.)

p. 57, fig. 4, h, 1871

;

op.

cit., vol. iii, p.

211, Plate 8, fig.

1872.

free,

nearly globular, or transversely suboval, usually slightly
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compressed laterally. luteguineut rather tliiu, trauslncent, tbe surface,
both of th^ tubes and body, entirely covered by particles of sand,
l)roken shells, forarainifera, etc., which adhere firmly. When cleaned
tbe whole surface is thickly covered with prominent granule-like pa])ill;Te
and numerous slender fibrous processes; the granules are most conspicuous on the tubes, where they usually have a rusty color. The
tubes are long, subequal, and their bases are separated by a space usually
greater than their diameters they are quite divergent, both of them
curving outward, the anal tube most abruptly. The branchial tube is
cylindrical, somewhat longer than the anal, equal to or exceeding the
diameter of the body, the orifice surrounded by six rather long and
The anal tube often bends suddenly
slender, conical, divergent papilhie.
outward, tapers slightly, and has a small square aperture, surrounded
by a circle of dull reddish brown. In contraction the tubes are not retracted, but are usually shortened to about one-half their length. In
life the body, when cleaned, is pale grayish, with an almost transparent
integument, through which the convolutions of the dark intestine are
;

conspicuous.

The

largest specimens are about 10'"™ in diameter.
Off Martha's Vineyard, 10 fathoms, stony; Casco
Fundy, 10 to 20 fathoms.

EuGYEA PiLULAEis
op,

cit.,

vol.

i,

Plate

Ycrrill.

Amer. Jonr. Science,

\o\.

iii,

p. 211,

XXXIII,

Plate

8, tig. 3,

fig.

1872.

219.

Bay and Bay

of

(p. 509.)

MolguJa

2}i1iilaris Yerrill,

p. 56, fig. 4, c, 1871.

Body unattached, globular, covered with a thin layer of mud, and,
when the tubes are retracted, looking like a small soft ball. Integument of the body, when cleaned, very thin, soft, nearlj^ transparent,
grannies, and minutely fibrous, usually
concealed by the adhering particles of mud and fine sand, but this can
be easily removed. The tubes are naked, smooth, nearly transparent,
subconical, slender, as long as the diameter of the body, originating
close together, and but slightly divergent, both of them nearly straight;
they can be wholly retracted, and their bases are surrounded and connected by a narrow, naked, oval or oblong band, which is usually con-

thickly covered with minute

spicuous

tubes

when the tubes

are

branchial tube

by
Anal tube a

are withdrawn; in partial contraction,

conical, subpellucid,
is

a

little

lines.

tlie

The

shorter than the anal, the aperture surrounded

six acute, conical papillte,
little

reticulated with white

and twelve small, dark, brownish spots.

smaller, slightly longer, a little tapering, with a small

square aperture, surrounded by four small lobes and four small, reddish

brown

eye-spots.

the body, when cleaned, is transparent grayish, the dark inshowing through very distinctly tubes greenish at base.
Diameter usually about 5""", seldom more than C™'" or 8""".
Oft' Gay Head, Martha's Vineyard, 19 fathoms, soft mud; Casco Bay,

In

life

testine

;
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10 to -0 luthoms;
find

South

of Fiuidy,

IJa.v

to

l>ay,

oil"

(J

rand

fathoms, soft

-()

I'astport Harbor,

."Mciian,

niiiil.
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SOI'XI),

Lawreuce

Clulf of Saint

(Whiteaves).

Glandula arenicola
Amor.

.Ti)iir.

Vcrrill.

Scieiico, scr.

iii,

vol.

(p. r>02.)
iii, \t\). "211,

2S^, lf^72.

liody siibgiobular, rather higher than broad, the wliole snrfaee eovered with grains of sand, forming a continuous layer. When the sand
is

removed the surfaee of the

test is reticuhitely

wrinkled an<l pitted,

except at base, where there are a few long,
slender, thread-like white ones.
Tubes terminal, near together, in the

not furnished with

fibers,

alcoholic specimens short, forming low verruca?, swollen at base, the

ends a

little

lobes.

The

10^""

;

prominent and naked.
Apertures square, with four small
test is tough and opaque.
Height, about 1.}"""; breadth,

olten larger.

Murray Bay, Gulf of Saint Lawrence

(Dr. J.

W. Dawson).

George's Bank, 28 fathoms, sand, abundant, (S. I. Smith).
hunk Island and Buzzard's Bay (T. H. Pruddeu).

Glandula.

Species undetermined,

Vineyard Sound and

Cynthia partita Stimpson.

Plate

Proc. Bost. Soc. Nat. History, vol.
Awier. Assoc, vol.
•

ii,

vol.

iii,

p. 159,

i,

XXXIII,

iv, p. 231,

fig.

24G.

(p. 311.)

1852; Biiiuey, op.

p. 213, 1872.

(?)

Cynthia

cit., p.

riitjosa

1850 (description inadequate)

20 (copied from the preceding).
Science, vol.

(p. 502.)

Martha's Yiueyard, 10 to 20 fathoms, sand.

off

Amer. Jour. Science,

Saint
Olf Cutty-

;

18

:

Yenill,

Agassiz, Proc.

Binney, op.

cit.,

p.

Cynthia steUifera Verrill (var.), Amer. Jour.

p. 93, figs. 5, G, a, b, 1871,

Xorth Carolina to Massachusetts Bay. Common in Long Island
Sound, Vineyard Sound, and Buzzard's Bay, low-water to 15 fathoms.
Boston Harbor, 1 fathoms (Stimpson). Off New London, Connecticut
(T. M. Pruddeu).

Cynthia carnea

Plate

Verrill.

XXXIII,

figs.

217, 248.

(p. 105.)

American Jour. Science, ser. iii, vol. i, p. 94, figs. 7,8,9,1871. Ascidia carma
Agassiz, Proc. American Assoc, for Adv. Sci., ii, p. 159, 1850 (description insuflieient)
33.5,

;

Binney, in Gould's Invertebrata of

1870 (young).

(?)

iv,p. 231, 1852 (yonng)

JIass., ed. ii, p. 25, Plate 24. figs. 334,
Cynthia yutta Stimp.son, Proc. Boston Soc, Nat, Hist., vol.

Binney, op. cit., p. 19, 1870.
Cynthia placenta (para)
Packard, Mem. Bo.ston Soc. Nat. Hi.st,, vol, i, p. 277, 1867 Binney, op. cit., p, 19,
;

;

I'late 23, figs, 322, 1870

;

Verrill,

Amer, Jour.

Sci., vol. xlix, p. 424, 1870.

Martha's Vineyard to Labrador. Off Gay Head, 10 fathoms, stony
in Eastport Harbor and Bay of Fundy, low-water to 100
fathoms; Casco Bay, less common, 10 to 10 fathoms. Massachusetts
;

common

Bay

(Stimpson). Labrador (Packard).
This species is closely allied to (\ nt.stica (Linne,
and may eventually prove to be identical.

sp.)

from Iceland,

;
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Cynthia echinata Stimpson.
Invert, of
Verrill,

[702]

(p. 495.)

Grand Menan,p. 20, 1854; Binney, op. cit., p. 18, Plate 23, fig. 326;
Amer. Jour. Science, vol. i, p. 96, 1871; vol. iii, p. 213, 1872. Cynthia

hirsufa (young) Agassiz, op.

1850; Binney, in Gould, Invert., ed.

cit.,

ii,

p. 20,

Ascidia echinata Linud, Syst. Nat., ed. xii, p. 1087, 1767.
Ascidia echinata Fabr., Fauna Grcenl., p. 331, 1780 Ratbke, Zoulogica Danica,
vol. iv, p. 10, Plate 130, fig. i, 1806 ; MiiUer, Index Mollusc. Grojul., in Kroyer's

Plate 24,

fig.

336.

;

Nat-. Tidsskrift, vol. iv, p. 95.

Martha's Vineyard to Greeuland, Iceland, and northern coasts of
Europe. Off Martha's Vineyard, 10 fathoms, stony, rare; common in
Casco Bay and Bay of Fundy, low-water to 109 fathoms, attached to
Saint George's Bank (S. I. Smith).
stones, shells, and other ascidians.

Banks

of

Newfoundland

BoLTENiA.

(T.

M.

Labrador (Packard).

Coffin).

Species undetermined.

Boltenia reniformis Dekay, Nat. Hist.

New

York, Mollusca, p. 260, Plate 34,

fig.

324

{non Macleay).

New York Harbor (t. Dekay.)
The description and figure of the
are insufficient for

its

I

south of Cape Cod, and the locality given

Peeophora viridis

Verrill.

American Jour. Science,

ser.

by Dekay
have not met with the genus

single poor specimen seen

determination.

may

possibly be incorrect.

(p. 388.)
iii,

vol.

ii,

p. 359, 1871.

Colonies composed of numerous nearly sessile individuals, which are
small, about 2.5™™ to 3™™ high, connected by slender stolons, and
thickly covering the surfaces over which they creep. Test compressed,
seen from the side, scarcely higher than broad, oval, elliptical, or subcircular, often one-sided or distorted, with a short pedicle, or subsessilfe

at base.

Branchial

orifice large,

terminal

;

anal lateral or subterminal,

prominent, with about 16 angular lobes, alternately larger
and smaller. Test transparent; mantle beautifully reticulated with
bright yellowish green; intestine yellow.
Vineyard Sound, 2 to 12 fathoms, on alg?e and ascidians, common
Little Harbor, Wood's Hole, on piles of Avharves, at and below low-

both a

little

water mark, very abundant.

BOTRYLLUS GouLDii

Plate

Verrill.

XXXIII,

figs.

252, 253.

(p. 375.)

Amer. Jour. Science, ser. iii, vol. i, figs. 14, 19, 1871. Botryllus stellafns Gould,
Eep. on Inv. of Mass., 1st ed., p. 320,1841 (non Pallas). Botryllus Schloaseri Binney, in Gould, Inv. Mass., ed.
Proc. Bost. Soc. Nat. Hist.,

Tills species

p. 3,

ii,

xiii, p.

commonly forms

Plate 23,

fig.

319, 1870 (non Pallas)

;

Dall,

255,1870.

thick, fleshy, translucent incrustations

on sea-weeds and zoophytes, the form which it assumes depending upon
the shape of the object. The masses are often several inches in length
and half an inch or more in width. The animals are short oval, as seen
at the surface, and form circular or elliptical groups, of from five to sixThe
teen or more, surrounding circular or elliptical cloacal orifices.
" marginal tubes" or buds are numerous in all parts of the common

;;
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as oval or pyrifonii spots,

]ii;liter

tissue, tlic oiilar<;o(l oiids

than the

<ir()uii(l-(;olor.

;ii)i)Oiiriii;;-

'I'lie

branchial

oi)eiiiii<;s

arc small and circular,

The animals diller considerably in form,
alifilit halo.
according to the state of contraction.
The color is extremely variable; several of the color-varieties have
been named and described on pages 375, 37G.
Brooklyn, New York, to Boston, Massachusetts. Very abmnlaiit at
Wood's Hole, Wa(pu)it Pond, and other similar localities along the
shores of Vineyard Sound ami Buzzard's Bay abundant at the mouth
of Charles Eiver, near Boston. Watch Hill, Bhode Island, and Brooklyn, New York (D. C. Eaton).
surroniulcd by

;

Amarcecium rELLUciDiDi

Verrill.

(p. 401.)

AmotiroiicUim pcllucldiim Verrill, Anier. Jour. Science, ser.
vol.

iii,

p.

Pbllad., ser.

211.
ii,

Alq/oindi 117)1

vol.

iii,

f

iii,

vol.

peUiicidum Leidy, Jour. Acad.

1855, p. 142, Plate 10,

fig.

common

p. 290, 1871

Nat.

Science,

25, (mutilated zooid).

Colonies large, complex, consisting of a large
ated, clavate colonies, arising from a

i,

number of small, elongand more or less

base,

separate laterally and at summit, thus forming large aggregated hemispherical or irregular masses, often six inches in diameter, the surface
generally covered thickly with adhering sand, but frequently naked
over the summits of the colonies, or even over large surfaces of the
masses, when, as often happens, the central colonies coalesce when
;

naked, the tissue is smooth, translucent, gelatinousdooking, and soft.
The small side-colonies are long, with a slender stolon-like base, curving outward and ascending, enlarging gradually to the summit, which is
more or less convex, usually with a single central cloacal orifice, sur-

rounded by an irregular circle of individual zooids, varying in number
according to the size or age of the colony to which they belong. The
zo()ids, when mature, are long and slender, varying greatly in length in
each colony, according to the state of development of the post-abdomen

The stomach is bright
orange-red, and quite conspicuous; the slender post-abdomen exceeds
in length the rest of the body, but is not more than half the diameter
the largest are often 20""" to 25™'" in length.

of the thorax, and is slightly constricted at base. In young individuals,
not half grown, the post-abdomen forms nearly half the whole length,
and is very slender. The branchial aperture has six, short, round papilIte
the anal is situated a short distance from the end of the body, and
has short inconspicuous lower lobes, with an elongated, i>ointed lobe
above. The branchial sac is oblong, with numerous longitudinal and
;

transverse vessels and abroad ventral duct. The stomach is about as
broad as long, subglobular, with the ends truncated and the surface
covered with numerous, interrupted, longitudinal, glandular ridges.
is nearly filled by the large, elongated ovary, which'
extends lu^arly to the posterior end on the dorsal or atrial side, and contains numerous closely-packed ovules of comparatively large size, and

The post-abdomen

;;
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the cons[)icnons male organs, extending' tlirougb the whole length ou
the ventral or branchial side, in the form of a slightly-convoluted duct.
The posterior end terminates in a small, obtuse papilla. The atrium, or
cloacal cavity, often contain eggs in

which the embryos are well devel-

oped, and, in some cases, the free, tadpole-shaped larviB. The tunic is
specked with numerous, minute, purplish brown pigment-cells.
One of the zooids nu?asured 7,5'"'" in length thorax, 2'"'" abdomen,
;

;

post-abdomen, 4"""; diameter of thorax, .8'""' to .9'"'"; of abdomen,
about the same of post-abdomen, .375'"'" to .5'"'".
North Carolina to Vineyard Sound. Very abundant iu Vineyard

1.5""";

;

Sound,

to 12 fathoms.

iu

AMAE.ffiCiUM STBLLATU3I
JmoHroucium

Vcrrill.

(p. 402.)

stellatuni Verrill, Auier.

Jourual of Science,

ser.

iii,

vol.

i,

p. 291,

1871.

Masses

large, variable in form, often in the

plates, or erect

smooth, naked

crest-like lobes,
;

tissue firm

and

form of thick vertical

frequently irregular; surface nearly
cartilage-like externally,

somewhat

by transmitted light.
six
inches
or
more
in
and height, and from
often
breadth
fronds
are
The
half an inch to an inch thick. The zooids are grouped iu more or less
regular, and generally simple, circular, stellate clusters, scattered over
the whole surface, and usually coutaining from six to twenty individuals,
arranged around a central, sub-circular cloacal orifice; iu contraction
the position of each individual is indicated by an oval spot, more transparent than the common tissue, with a small flake-white spot around
the branchial orifice. The individual zooids are elongated and slender
the post-abdomen more slender^ usually considerably exceeding in length
the rest of the body, and but slightly constricted proximally the thorax
and abdomen are shorter aud stouter than in the preceding species
branchial sac v»ith about twelve transverse vessels stomach oblongoval, with numerous longitudinal glandular folds, which are bright
intestine large, light orange or yellow. Branchial
orange-red in life
tube elongated, bright orange; the orifice with six prominent rounded
iVual orifice subterminal, with a prominent ligulate process
lobes.
above, aud several small lobes below.
North Carolina to Cape Cod. Very abundant iu Vineyard Sound, iu
5 to 15 fathoms, ou gravelly aud shelly bottoms. Fort Macon, North
translucent, generally i)ale yellow or flesh-color

;

;

;

;

Carolina (Dr. Yarrow).

AMARCECIU3I CONSTELLATUM
Americau Journal of Science,

Verrill.
ser.

iii,

vol.

(pp. 388, 403.)
ii,

p. 359,

1871 {Amouronciuiii).

Masses
incrustiug, surface usually convex,
smooth substance firm, gelatinous, translucent, but softer than in A.
Groups stellate, circular, oval or elliptical, often narrow and
stelUifton.
elongated, or irregular and complex; zooids much elongated, slender
the branchial tube short, with six rounded lobes. Branchial sac elongthick, turbinate, often

;
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ated.
Color of the masses usually light oraugc-iod, varying to .yellow ish
and pale flesh-color; the branchial orifices with six radiating wiiitc
lines.
Anal orifices often surrounded by a pale or whitish i)or(lt'r
zooids generally orange-yellow the orifices and tubes witii upper part
;

;

of the uiantlebright orange, or lemon-yellow

branchial sac usually fieshstomach with briglit

;

color of pale yellow, sometimes bright orange;

orange-red longitudinal glandular ribs intestine light orange; mantle
with minute opaiiue white si)ecks. In some specimens the cloacal (chamber or "atrium" contained three or four bright purple tadpole shaped
;

larva'.

Vineyard Sound, 4 to 12 fathoms, frequent

;

Wood's Hole, on

piles of

•wharf; otf Stonington, Connecticut, 4-5 fathoms.

Amarcecium pallidum

Verrill.

American Jourutil of Science,

ser.

(p. 496.)
iii,

vol.

i,

p. 289, 1871

(Amnnroiicium).

hemispherical or snb-globular, usually attached by a
large base. Surface generally evenly rounded, sometimes irregular in
large specimens, smoothish, but thinly covered with minute, firudy adherent particles of fine sand, which are imbedded in the surface of the
]\[asses sessile,

common tissue and scattered throughout its substance. The cloacal
openings are few in number and irregularly placed, except in small
specimens, which usually have but one large central opening. The animals are much smaller and more numerous than in the preceding species,
often forming somewhat circular groups of six or eight individuals
around the cloacal openings outside of the circular groups they are
;

usually irregularly scattered, but sometimes form linear series of eight
or ten, and in young specimens with but one central opening they often
form a larger outer circle, which is near the margin, more or less irregular,

and composed of numerous individuals.

The post-abdomen,

in all

the numerous examples examined, was small, thick, obtuse, and decidedly shorter than the abdomen and thorax taken together it often ter;

minates
grayish

two slender papilhe. Color of the masses pale yellowish or
stomach dull orange-yellow ovaries yellowish white.

in
;

;

The larger specimens of

this species are 15""" to 25""" in diameter;

the largest zooids are 3""" to 4""" long, by

.75'"'"

to 1.25"'"' in diameter.;

but many are much smaller.
Martha's Vineyard to Gulf of Saint Lawrence. Off' Buzzard's Bay,
25 fathoms, gravel south of Gay Head, 10 fathoms, stony Casco Bay,
8 to 40 fathoms; Eastport Harbor and Bay of Fundy, low- water to 80
fathoms.
;

Leptoclinum albidum

;

Verrill.

American Journal of Science^

ser.

(p. 403.)
iii,

vol.

i,

p. 440, 1872.

Colonies incrusting stones, dead shells, ascidians, etc., forming broad,
thin, irregular, coriaceous crusts, with an uneven surface, filled with

minute, white, spherical, calcareous grains or corpuscles, which, under
28 V
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tiie miscroscope, liave the surface covered with projecting points.
Surface of the crusts covered with small, irregular, scattered prominences,
in which the branchial orifices are situated.
Cloacal orifices few and

distantly scattered. Systems irregular, the zoiiids scattered, but often
arranged in rather indistinct concentric groups around the cloacal openings, and connected with them by cloacal ducts, which are variously
branched, often showing through the integument as dark dendritic lines?
converging toward the cloacal orifices from difierent directions.
Color white, the zooids light yellowish.

The colonies often become 200""" to 300mm across; thickness seldom
more than 2.5'"™, commonly about 1.25'"'"; zooids .5""" to .75"""' long;
diameter

.25"^"'

to

.30"""'.

Long Island Sound to Labrador. Thimble Islands, near New Haven,
4 to 6 fathoms, rocky; off Stoniugton, 4 fathoms, rocky; common in Vineyard Sound, 8 to 15 fathoms; abundant in Casco Bay, 6 to 40 fathoms;
abundant in the Bay of Fundy, low-water to 80 fathoms. Banks of
Newfoundland

(T.

Saint George's

Bank

M.

Mingan

Coffin).
(S.

L

Leptoclinum luteolum
Americau Jour. Science,

Islands, 10 fathoms (A. E. V.).

Smith).
Verrill.

(p. 403.)

loc. cit., p. 446, 1872.

This species forms thin, coriaceous crusts, like the preceding, filled in
the same way with similar spherical corpuscles. The branchial orifices
open at the summits of low verrucse. The cloacal orifices are small,
with four to six lobes, and distantly scattered. Color deep salmon, or

somewhat rosy.
The crusts are of all sizes up to 300'"'" or more in diameter, and are
usually somewhat thicker than in the preceding species, with larger and
darker colored zooids.
Connecticut to Bay of Fundy off Stoniugton, Connecticut, 4 fathoms,
rocky Vineyard Sound, 6 to 14 fathoms, common Casco Bay, 10 to 40
fathoms, common; Bay of Fundy, low-water to 80 fathoms, common.
;

;

;

TJiNIOBRANCHIA.

Salpa Caboti Desor.

Plate

XXXIII,

Proc. Boston Soc. Nat. History, vol.
op.

254, 255.

(p. 445.)

p. 75, 1848 (not described)

iii,

;

A. Agassiz,

Binney, in Gould, Invert., ed.
350 to 354, 1870 (description and figures copied from A. Agassiz).

cit.,

figs.

figs.

vol. xi, p. 17, figs. 1 to 5, 1866

;

ii,

p. 6,

In the typical variety, as described by Mr. Agassiz, the color is pale
pink or rosy; the nucleus deep chestnut. Long Island Sound to Saint
George's Bank. Common in Buzzard's Bay and Vineyard Sound. Off

Saint George's

Var. cyanea.

Bank

(S. I.

Smith).

(p. 44G.)

Nucleus and the borders of the mantle are bright Prussian-blue
face of the latter delicately reticulated with fine blue lines.

Vineyard Sound, especially

off"

Gay Head^

in

September^

;

sur-
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DoLlOLUM

(species luuletenuiiied).

413

(p. 440.)

Viueyard Sound (A. Agassiz).
LARVALIA.

Appendicularia

(species undetermined,

Allied to A. loiKiicundu

(t.

A. Agaswiz), op.

(p. 440.)

").

cit., p.

2'.\,

1H0(5

;

IJiiincy, op.cit., p. 13

(copied from A. Agassir).

Long- Island Sound to Massachusetts

Appendicularia

Bay

(species undetermined,

Allied to A. furcata

A. Agassiz), op.

(t.

(A. Agassiz).
(p. 446.)

^).

1866; Biniiey, op.

cit., p. 23,

cit., p.

13

(copied).

Long Island Sound

to Mas.sacliusetts

Bay

(A. Agassiz).

BEYOZOA OR POLYZOA.
FHYLACTOL/EMATA.

Pedicellina Americana Leidy.

(p. 405.)

Journal Acad. Nat. Scieuces, Philadelphia,

ser.

vol.

ii,

iii,

p. 143,

Plate X,

fig.

2.'>,

1855.

New Haven,

Connecticut, to Vineyard Sound.

Point Judith, Rhode

Island (Leidy).

GYMNOL^MATA.
CYCLOSTOMATA.

Crisia eburnea Lamouroux.
Polyp.
ed.

Ilex., p. 138,
i,

1816

XXXIV,

Exp. methodique,

;

Plate 30,

p. 262,

Plate

figs.

4

3,

ed.

;

ii,

p. 6

;

260, 261.

figs.

(p. 311,)

Johustou, British Zoophytes,

p. 283, fig. 62,

and Plate

50, figs. 3, 4

;

Smitt, Kritisk fort. i5fver Skaudinaviens Hafs-Bryozoer, in Ofvers. af Kongl.

Vet.-Akad. Fiirhandl., 1865, p. 117, Plate 16, figs. 7 to
Linn6, Syst. Nat., ed. x, p. 810 ed. xii, p. 1316.

19.

Sertularia eburnea

;

Long

Island

Sound

to the Arctic

Ocean

;

Spitzhergen to the Mediter-

Common nearXew Haven,
(t.
(t.
and at Thimble Islands, 1 to 6 fathoms, rocky, and in tide-pools; off
Watch Hill, Rhode Island, 4 to 5 fathoms, on alga) common in Vineyard Sound, 4 to 15 fathoms very common in Casco Bay and Bay of
Fundy, low-water to 80 fathoms.
ranean

Sraitt)

Johnston).

California

;

;

;

DiASTOPORA PATINA
Smitt, op.

cit., p.

sans Vert., ed.

ed

ii,

p. 266,

Smitt.

(p. 405.)

397, Plate 8, figs. 13 to 15.
i,

vol.

Plate 47,

ii,

p. 163; ed.

figs. 1

ii,

TuhuUporn patina Lamarck, Animaux
ii, p. 244;
Johnston, Brit. Zoiiph.,

vol.

to 3.

Long Island Sound to the Arctic Ocean northern coast of Europe,
from Finmark to Great Britain. Near Xew Haven, at Tliimble Islands,
1 to 5 fathoms; Watch Hill, Rhode Island, 4 to 5 fathoms; Vineyard
Sound, off Holmes' Hole, 3 to 4 fathoms; very common in Casco Bay,
Bay of Fundy, and northward.
:

;;
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TUBULIPORA FLABELLARIS
Op.

1780 {non Johnston,

Plate 46,

p. 273,

ii,

(p. 405.)

Tuhipora fldbeUarls Fabricius,

p. 401, Plate 9, figs. 6 to 8.

cit.,

p. 430,

ed.

Smitt.

etc.;

Grcpiil..

tigs. 1, 2.

northern coasts of Europe to Great
Thimble Islands, 1 to 5 fiithoms, on algas, hydroids,
Ehode Island; Vineyard Sound; Casco Bay Bay of

Common

Watch

Fauna

Tuhulipora phalaiigea Johnston, Brit. Zoiiph.,

sp.).

Long Island Sound to Greenland
Britain.

[70-]

Hill,

;

at

;

Fundy, and northward.
CTENOSTOMATA.

AlcyonidiUjVI

ramosum

American Journal of Science,

Much

branched,

when

XXXIV,

Plate

Verrill.
vol.

fig.

257.

(p. 404.)

]}.

289, Plate 8, fig. 10, 1872.

;

the branches round, irregularly

iii,

full-grown

dichotomus, usually crooked. Surface glabrous, smooth, or nearly so,
zooids
the cells rather small and crowded, their margins not elevated
with sixteen slender tentacles. Color ashy brown, or dull rusty brown.
Diameter of branches, mostly 5'""^ to 6.5"^™. Height, .250""" to .37o""\
;

Great

Egg Harbor, New Jersey, to Vineyard Sound

Island Sound, near

Watch

Hill,

Ehode

Xew Haven,

;

;

common

in

Long

Thimble Islands;

Island, etc.

Alcyonidium hirsutum Johnston,
British Zoiiph., ed.

Smitt, op.

fathoms

in 1 to 5

cit., p.

i,

p. 303,

Plate 42,

(p. 404.)
figs. 1,

496, Plate 12, figs. 3 to

2

8.

;

ed.

ii,

p. 360,

Plate 69,

Alcijoniiim hirsutum

figs. 1,

2

Fleming, Brit.

Anim., p. 517.

Spitzbergen
northern
to the Arctic Ocean
near
New
Haven,
Britain.
Savin
Eock,
lowGreat
Europe
to
coasts of
watery Thimble Islands, in tide-pools, on Fucus, Fhyllophora, etc.
Vineyard Sound and Casco Bay.

Long Island Sound

;

;

;

Alcyonidium hispidum

Smitt.

(p. 404.)

22 to 27, 1866. Flustra hispida Fabricius, Fauna
Johnston, Brit. Zoiiph. ed. ii., p. 363, Plate 66, fig. 5.
Flustrella hispida Gray, Brit. Mus. Catal., part i, p. 108.

Op.

p. 499,

cit.,

Plate

12, figs.

Groenl., p. 438, 1780

,

;

Long Island Sound to Greenland Finmark to Great Britain. Very
•common at Savin Kock, near New Haven, at low water, encrusting
stones, Fucus, etc. Thimble Islands Watch Hill, Rhode Island Vineyard Sound Casco Bay; Bay of Fundy, etc.
;

;

;

;

;

Alcyonidium parasiticum Johnston,
Smitt, op.

cit.,

(p. 404.)

Plate 41, figs. 4, 5
p. 499, Plate 12, figs. 14-19.

British Zooph., ed.

i,

p. 304,

;

ed.

ii,

p. 362,

Plate 68,

figs. 4,

5

;

Alcyonium parasiticum Fleming,

Brit. Anim., p. 518.

northern coasts of Europe to Great
to Arctic Ocean
Vineyard Sound, on Fhyllophora.

Rhode Island
Britain.

;

.
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(?)

Alcyonidium gelatinosum Johnston,
Brit. Zooph., ed.

i,

i>.

Plate 41,

:500,

Plate

p. 497,

figs.

l-:{

12, ligs.

;

(p. 40(1.)
vd.

ii,

v

:5r>8,

Aln/onluni

9-1:5.

Siiiitt,

op.

Fauna

Siu'c, ed. ii,p. f^^B; Syst. Nat., ed. xii, p. 1295.

cit.,

415

Plate 68,

figs.

(jeltdinoHuvi

1-'.?;

Liiiu6,

Gulf of Saint Lawivnco Si)itzl)er<;(Mi to Great liiitain. A few small
specimens, apparently belonging; to this species, were dre(ly;ecl iu the
deeper parts of Vineyard Sound.
;

Vesicularia cuscuta Thompson,
Zoiil. Res.,

2H,

"34,

mem.

Jersey, nortliward

;

Johnston, Brit. Zoopb., ed.

northern coasts of

:

i,

Plate

.'^Ol,

ir^.

figs.

Valhrria cmvutn Flem-

.Serfuhnia citsnita Liiiut?, ed. xii, p. i:Ul.

35.

ing, Brit. Anini., p. 550

Xew

(p. 404.)

v, p. 97, Plate 2, figs. 1-4; Sniitt, op. cit., p.

p.

252

Europe

to

;

ed.

ii,

p. 374.

Great Britain.

was found on hydroids attached to floating- eel-g^rass,
and was also dredged in G to 8 fathoms, on algiii, Sertularia aryentea^
and other hydroids Great Egg Harbor, New Jersey, low water, ou Sertularia pumila ; Casco Bay, on piles of wharf.
In A'ineyard

Sound

it

;

Vesicularia gracilis
Bowerbankia

Yerrill.

gracilis Leidy,

(p. 3S9.)

Journal Acad. Nat. Sciences, Philad.,

set.

ii,

vol.

iii

p. 142, Plate 11, fig. 38, 1855.

Great Egg Harbor,

Khode Island

(Leidy).

New

Jersey, to Vineyard Sound. Point Judith,
Vineyard Sound, C to 8 fathoms, ou hydroids.

Vesicularia dichotoma

Verrill,

new

sp.

(p. 404.)

Stems clustered, cwspitose, usually one or two inches high, slender,
The branches stand in differflexible, white, and repeatedly forking.
ent planes, so as often to produce miniature tree-like or shrub-like forms,
many of which generally arise close together, forming crowded tufts
upon rocks, oyster-shells, or alg;e. When the stem or a branch divides,
there is a joint formed at the base of each of the forks, by the interposition of a very short segment of a dark brownish, opaque substance,

which contrasts strongly with the white translucent substance of the
Zooids arranged closely in two subspiral rows of six
below each fork of the stem and branches, and not
just
each,
to twelve
occupying half the length of the internodes, which are naked and
smooth below the crowded clusters of the zooids; these are smooth,
greenish brown, broad oval or obovate in contraction, subcylindrical or
elliptical in expansion, entirely sessile, and but little narrowed at the
base, and so crowded as to appear imbricated. The tentacles are eight,
long and slender, iu expansion usually more than half tlie length of the
rest of the stem.

cell.

Great Egg Harbor, New Jersey, on oysters Savin Kock, at lowwater ofil" New Haven Light, 4 to C fathoms, shelly and rocky Thimble Islands, in rocky tide-pools; Norwalk, Connecticut, on oysters.
This is probably the species recorded by Dr. Leidy from (ireat Egg
Harbor under the name of Valhcria pustuhsa, which is an allied Eu;

;

ropean species.

;

416
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VESicULARrA AR]HATA

new

Yerrill,

[710]

(p. 405.)

sp.

Cells stout, oval, broad at base, with a short and narrow pedicel, attached either singly or in pairs along slender, filiform, creeping stems,
which often anastomose, the branches being mostly opposite. Distal
end of cells prolonged into four conical processes, each of which, when
perfect, supports a long slender spinule, nearly half as long as the cell.
Cells yellowish horn-color, with an oval, dark
Tentacles not seen.
brown internal organ, visible in most of the cells.
Vineyard Sound, on floating sea-weeds attached to ISertularia', Ralecium gracile, etc.; also in 6 to 10 fathoms, rocky, on Sertularla argentea.

Vesicularia fusca
Op.

cit., p.

Rem.

Smitt.

(p. 420.)

Avenella fusca (?) Dalyell, Rare

502, Plate 13, figs. :?7-39, 1866.

Auiiii.

of Scotland, vol.

ii,

p.

65

;

vol.

Plate

i,

New Haven,

Off South End, near

and

Smitt).

coasts of Europe to Great

Long Island Sound northward; northern
Britain.

12, fig. 11, (t.

3 to 5 fathoms, on Alcyon-

idium ramosum.

Farrella familiaris.

(p. 487.)

Vesicidaria {Farrella) familiaris Smitt, op.

cit.,

G.

figs.

1-3

;

1-10

(t.

Smitt).

Plate 13,

p. 502,

PlumateUa familiaris Gros, Bulletin Soc. Imp. Mascou,

fig. 36,

Farrella pedicellata Alder, Catal., p. 68, Plate

Quart. Jour. Miscrosc. Soc, vol. v,

p. 24,

1866.

vol. xxii, p. 567, Plate 6,

Plate 14,

6, tigs.

figs. 1-3.

Long Island Sound to Vineyard Sound and northward coasts of
Scandinavia and Great Britain. Thimble Islands, near New Haven, in
Saint George's Bank (S. I. Smith).
tide-pools, on algge; Casco Bay.
;

CHILOSTOMATA.
Cellularina.

^^TEA ANGUINA Lamouroux.
Phil., 1812, p. 184 (t.

Soc.

(p. 405.)

Smitt)

Polyp,

;

flex., p.

153, Plate 3, fig. 6

Expos.

;

Smitt, op. cit., p. 280, Plate 16, figs. 2-4,
Plate 65, fig. 15
1867, Seriularia angidna Linne, Syst. Nat., ed. xii, p. 1317. Amjuinaria spatulata Johnston, Brit. Zooph., ed. ii, p. 290, Plate 50, figs. 7, 8.

Methodique,

p. 9,

;

Long Island Sound, northward coasts of Scandinavia and Great
In Vineyard Sound it was common at low-water mark and in
;

Britain.

6 to 14 fathoms, on Fhyllophora

fathoms, on

and hydroids.

Off

New Haven,

4 to 6

Raleciuni gracile.

Eucratea ohelata Lamouroux.

(p. 405.)

Polyp. Corall. flex., p. 149, Plate 3, fig. 5, 1816 Expos. Meth., p. 8, Plate, 65, fig.
10 Smitt, op. cit., 1865, Plate 5, fig. 3 1867, p. 281, Plate 16, figs. 7-9 Johnston, Brit. Zoiiph., ed. ii, p. 288, tig. 64. Sertitlaria chelata Linne, Systema Nat.,
;

;

ed. X, p. 816.

;

;

Cellularia chelata Pallas, Elench. Zofiph., p. 25, 1766.

Martha's Vineyard northward; northern coasts of Europe to Great
Off Gay Head, 10 fathoms, on hydroids and ascidians. Our
specimens differ somew hat from the figures of the European form ; the

Britain.
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oells are simple,

more

slender,

and more elongated;
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apt'itiuc of priiuajy

of lateral cells simple and scarcely raised;
on the front of .any of the cells the i>riinary
observed
were
no processes
often crooked pedicel, which is abont
slender,
into
a
below
cells taper

cells

somewhat

bilabiate

;

;

one-third as long as the
(?)

cell.

Cellularia ternata Johnston,

(p. 49G.)

cit., I8f)7, p. 282, Pl.-jto
ii, p. 3;?5, Plate 59, 1848; Smitt, op.
CcUaria ternata Ellis ami Solander, Zooph., p. :50. Men'qxa
(.*) Cellnlaria densa Desor,
ternata Biisk, op. cit., p. 21, Plate 20, figs. 3 to 5.
Proc. Bostou Soc. Nat. Hist., vol. iii, p. GU, 1848 («lesciiptiou inadequate).

Zooph., ed.

British
If),

ligH.

10 to26.

northern coasts of Europe to Great
common in Casco Bay, Bay
of Fundy, and at Saint George's Bank, 6 to 100 fathoms. Sonth Shoals?
22 fathoms, (Desor).

Cape Cod

Britain.

Ocean

to the Arctic

Off

Gay Head,

Caberea Ellisii

;

10 to 20 fathoms;

Smitt.

(p. 420.)

FJusIra EUmi Fleming, Mem. Wern.
Op. cit., 1867, p. 287, Plate 17, figs. 55, 56.
Flnstra sctacea Fleming,
Soc, vol. ii, p. 251, Plate 17, figs. 1 to 3 (t. Smitt).
Johnston, Brit. Zoiiph., ed. ii, p. 346. Cellularia Hooleri
Brit. Auim., p. 530
Johnston, Brit. Zoiipli., ed. ii, p. 338, Plate 60, figs. 1, 2. Caberea Hookeri
Busk, op.. cit., p. 39, Plate 37, fig. 2.
;

Martha's Vineyard, northward to the Arctic Ocean northern coasts
Mouth of Vineyard
Finmark to Great Britain.
Sound, off Gay Head, 8 to 12 fathoms; off' Buzzard's Bay, 25 fathoms;
very common in Casco Bay, Bay of Fundy, and Saint George's Bank, 6
;

of Europe, from

Labrador (Packard).

to 100 fathoms.

BUGULA MURRAYANA Busk.

(p. 496.)

Catal. Mar. Polj-zoa, Brit. Mus., part

Plate

18, figs. 19 to 27.

ed.

p. 347,

i,

Hist., vol.

Plate 63,

iii,

p.

i,

p. 46,

Plate 59

Flnstra Alarrayana

Bean

;

Smitt, op.

cit.,

1867, p. 292,

Mss., Johnston, Brit. Zoiiph.,

Flnstra truncata Desor, Proc. Boston Soc. Nat.

figs. 5, 6.

66 {non Linnd).

Martha's Vineyard to Spitzbergen; northern coasts of Europe to
Great Britain. Off" Gay Head, 10 to 20 fathoms; very common in
Casco Bay, Bay of Fundy, and Gulf of Saint Lawrence, 1 to 100
fathoms. Saint George's Bank, 20 to 65 fathoms, (S. I Smith). Labrador (Packard).

BuGULA flabellata

Busk.

(p. 389.)

Catal. Marine Polyzoa, Brit. Mas., part i, p. 43, Plates 51, .52.
forma Jlabellata, Smitt, op. cit., 1807, p. 290, Plate 18, fig. 11.

Johnston, Brit. Zooph., ed.

i,

p. 286,

Plate 36,

figs. 3, 4

;

ed.

Ptngnhi aricnlaria,

Flnstra aricnlaria
ii,

p. 346, 1'hite 63,

figs. 3, 4.

to 8 fathoms Wood's Hole, abundant on the piles
Coasts of Great Britain and Belgium.

Vineyard Sound, 6
of wharves.

;

;

418
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Plate

Yerrill.

XXXIY,

258, 259.

figs.

Boston Soc. Nat. Hist., vol.
lularia fastigiata Leidy, op. cit., p. 142 {non Liun6, sp.).

Cellularia

turrita Desor, Proc.

Ver^-abnudant

Nortli Carolina to Casco Bay.

New Jersey; Long

in

iii,

Great

[712]

(p. 311.)
p. 66, 1848.

Ccl-

Egg Harbor,

Island Sound; Buzzard's Bay and Vine^^ard Sound,
low-water to 15 fathoms Portland, Maine, on piles of wharf.
;

;

Flustrina.

Membranipora pilosa

Plate

Farre.

XXXIV,

figs.

262, 263.

(p. 496.)

Johnston, Brit. Zooph., ed. i, p. 280,
Plate 34, tigs. 10, 12, 1838 ed. ii, p. 327, Plate 56, fig. 6, 1847 Smitt, op. cit.,
Flusira pUosa Linn^, Fauna Suec, ed. ii, p. 53'J
1867, p. 368, Plate 20, fig. 49.
Escliara pilosa Pallas, Elench, Zooph., p. 50, 1766. Hippothoa
(t. Smitt).

Phil. Trans., 1837, p. 412, Plate 27, figs. 1 to 5

;

;

;

rugosa Stimpson, Invert. Grand

Long Island Sound

vol.

to the Arctic

Very abundant near

ranean.

Manan

Weru.Mem.,

catenulaiia Jameson,

i,

p. 18 (variety eaten iilaria).

Tubipora

p. 561 (t. Smitt).

Ocean

Finmark

;

New Haven,

to the Mediter-

Rock, Thimble
CJiondrm crispns,

at Savin

Islands, etc., in 1 to 6 fathoms, and in tide-pools, on

Phyllophora and other alg^T,, stones, etc. Watch Hill, Rhode Island, 4
to 5 fathoms, on alga>, abundant; Vineyard Sound; Massachusetts Bay
;

;

Casco Bay; Bay of Fuudy, and northward. The variety catenularia is
.common in Casco Bay and Bay of Fuudy, from above low- water mark
to 50 fathoms. It occurs on the coasts of Northern Europe at various
depths down to 300 fathoms. Fossil in the Post-Pliocene of Canada and
Labrador (Dawson).

Membranipora lineata Busk.
Catal. Mar. Polyzoa, part

Plate 20,

figs.

23 to 31.

(p. 406.)

ii, p. 58, Plate 61, fig. 1
Smitt, op. cit., 1867, p. 363,
Flustra lineata Linne, Systema Nat., ed. xii, p. 1301
;

Johnston, Brit. Zooph. ed. ii, p. 349, Plate
Journ. Acad. Nat. Sciences, Philad., ser.
,

66, fig. 4.
ii,

vol.

iii,

Escharina lineata

Leidj'^,

p. 141, Plate 10, fig. 22,

1855.

Great Egg Harbor, Xew Jersey, to the Arctic Ocean; Spitzbergen to
Great Britain, low-water mark to 50 fathoms. Common near New Haven,
from low-water mark to 6 fathoms, on stones, oysters, algie, etc.; Watch
Hill; Rhode Island; Vineyard Sound; Casco Bay; Bay of Fuudy, and
northward.
Fossil in the Post-Pliocene of Canada.

Membranipora tenuis

Desor.

Proc. Boston Soc. Nat. Hist., vol.

Long

Island

Sound

to

iii,

Cape Cod.

Vineyard Sound, low-water
fathoms, (Desor).

(p. 420.)
p. 66, 1848.

Common

to 10 fathoms.

New Haven and in
Muskeget Channel, in 5

near
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Eschorina.

ESCIIARIPOUA PUNCTATA
Op.

for ISfiT, Ai>i)('iiilix, p.

(•!{.,

(p. 424.)

Slllitt.

(.soi)anito copies, p. 4), I'ltitd 2\,

l,

lApralidpiiticUttu llassal, ^Ma;;. Nat. Hist., vol. vii, p.

407

!>.

;

Jolmstoii, Brit. Zoiiph.,

Vineyiird Souud, noitlnvaid

Norway and Great
shells, ete.,

common.

the Post-Plioceue of

pp. 'M2

oil. ii,

Saint George's Uank
Canada (Dawson).
Verrill.

Thite

142, Plato

11,

Sci.,

fig.

li;;.

to

vol. ix,

;

I.

Southern
on
in

(!) l^'o-ssil

256.

(p. 419.)

Philadelphia, ser.
cit.,

7

fatlioin.s,

112

Smith).

(S. 1.

Lepralia variolosa Dosor, op.

37.

li<;.

to

XXXIII,

Dscharhia variabilis Loidj', Jour. Acad. Nat.

.'jf),

4-7, 18GS.

(ijjj.s.

1), lijj;.

Europe

iiortbern coasts of

;

Plato

478, Plato

Vineyard Sound,

Britain.

lOsCHARELLA VARIABILIS

iiiul

;{()H.

p. GO,

ii,

vol.

iii,

p.

184d {not of

Johnston).

South Carolina to Cape Cod and Massachusetts Bay. Very abundaut
in Great Egg Harbor
Long Island Sound; Buzzard's Bay Vineyard
Sound Nantucket Harbor low-water to 25 fathoms. Saint George's
Bank, 20 fathoms, (S. I. Smith). Fort Macon, North Carolina (coll. Dr.
Yarrow).
;

;

;

;

MOLLIA HYALINA
Op.

cit.,

lepora

Plate

Smitt.

XXXIV,

fig.

264.

(p. 420.)

for 1867, Ap., p. 16, (separate copies, p. 16), Plate 25, figs. 84-87, 1868.

hyaUna Liund, Syst. Nat.,

Brit. Zooph., ed.

ii,

Plate 54,

p. 301,

fig.

Cellepora nitida Fabricius,

1.

Cel-

Lepralia hyalina Johnston,

ed. xii, p. 1286.

Fauna

Gr(Bnl.,p.435,1780.

Long Island Sound to Greenland; Spitzbergen to Great Britain.
near New Haven and at Thimble Island, in tide-pools and from
1 to 6 fathoms, on algiB
Watch Hill, Ehode Island, 4 to 5 fathoms;
Buzzard's Bay and Vineyard Sound, abundant; Casco Bay; Bay of
Fundy, and northward. Fossil in the Post-Pliocene of Canada (Daw-

Common

;

son).

Lepralia Pallasiana Busk.

(?)

(p. 496.)

Catal. Mar. Polyzoa, Brit. Mns., part

ii,

p. 81,

Plate 83,

for 1S(57, Ap., p. 19, (separate copies, p. 19), Plate 26,

lasianaMoW, dieSeerinde,

p. 64,

Plate

3, fig.

13

(t.

figs.

1,2; Smitt,

fig. 93,

Smitt).

op. citv

Eschara PalLepralia pediostoma

1868.

Hassal, Ann. and Mag. Nat. Hist., vol. vii, p. 368, Plate 9, fig. 4 vol. ix, p. 407
Johnston, Brit. Zooph., ed. ii, p. 315, Plate 55, fig. 7. Escharina pediostoma
;

Leidy, op.

cit., p.

;

141, Plate 10, fig. 23, 1855.

Rhode Island, northward northern coasts of Europe to Southern
Norway and Great Britain. Watch Hill, Rhode Island, 4 to 5 fathoms,
;

on

algjB;

Vineyard Sound, 6 to 14 fathoms, on riiyllophom and other

algie, shells, etc.

Our specimens do not agree

perfectly with the

European form.

Close

to the proxinial border of the aperture there is a large, but not very

prominent, broad-based spine, or subconical process, wliich is not
conspicuous in a view from above, but is prominent in a side-view.
In

420
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some specimens a few of the cells have several slender spines around
the margin of the aperture.
This may prove to be a species distinct from S. Pallasiana, but at
present I regard it as a variety.
(?)

DiscopoRA oocciNEA.
Op.

cit.,

Smitt.

(p. 496.)

for 1867, Ap., p. 26, (separate copies, p. 26), Plate 27, figs. 162-176. (?) Celle-

pora cocchtea Abildgard, Zool. Dau., vol. iv, p. 30, Plate 146, figs. 1, 2 (t. Smitt).
Lepralia Peaclni Johnston, Brit. Zooph., ed. ii, p. 315, Plate 55, figs. 5, 6.

Long Island Sound, northward; northern coasts of Europe to Great
Watch Hill, Ehode Island, 4 to 5 fathoms, on red algte Vine-

Britain.

;

yard Sound and Quick's Hole, on
Fossil in the Post-Pliocene of

4 to 12 fathoms.

algte, etc., in

Canada (Dawson as L.

Peachii).

above species, differ
considerably from the typical European forms, and may eventually
I)rove to be a distinct species when a careful direct comparison with a
large series of European specimens can be made.
The aperture is usually surrounded by a circle of stout, conical or
elongated spinules, variable in number, the one nearest the angle of the
aperture, on each side, often stouter; but the spines are often absent.
A small semicircular avicularium is often seen near one side of the cell,
and distant from the aperture. The tooth or spine at the i)roximal edge
of the cell is elongated and more or less bifid at the end.

The specimens from our

coast, referred to the

Celle2)orina.

Cellepora scabra

Smitt.

(p. 419.)

for 1867, Ap., p. 30, (separate copies, p. 30), Plate 28, figs. 183 to 197, 1863.

Op.
Eschara scabra Fabricius, Nye Zool. Bidr., Vid. Selsk. Phys. Skr., HauniiE,
vol. i, p. 29 (t. Smitt). Millepora reticulata Fabricius, Fauna GrceuL, p. 433,
1780 {non Linne).
cit.,

northern coasts of
Spitzbergen
Vineyard Sound to Greenland
Europe. Vineyard Sound and Quick's Hole, 5 to 10 fathoms, on Fhyllophora, etc., not uncommon.
;

Cellepora ramulosa
Syst.

Nature,

52, figs. 4, 5
figs.

Linne.

Smitt, op.

198-210.

cit.,

;

Johnston, Brit. Zooph., ed.

ii,

p. 296, Plate

for 1867, Ap., p. 31, (separate copies, p. 31), Plate 28,

Fauna

Cellepora verrucosa Fabricius,

Celhporaimmkosa (pars)

Grronl., p. 434 (variety)

Ij\nn6, Syst. Nat., ed. xii, p. 1286; (?) Johnston, Brit.

Zooph., ed.ii, p. 295, Plate 52,

Long

(p. 312.)

ed. xii, p. 1285, 1767
;

;

figs.

1-3 (variety).

Greenland Spitzbergen; northern coasts of
Europe to Great Britain. Very common near New Haven, off South
End, at Thimble Islands, and Faulkner's Island, in large tide-pools,
low-water to 8 fathoms, chiefly on Sertularm and other hydroids, and

Sound

Island

to

;

Watch
Bay and Vineyard

slender red algaj, (mostly the variety tuherosa, or verrucosa)
Hill,

Phode

Sound,

Bay

Island, 4 to 5 fathoms

1 to 15

of Fiindy

fathoms, on hydroids,
;

;

Buzzard's

common

and at Saint George's Bank

;

;

abundant

in

;

Casco Bay;

low- water to 145 fathoms.

;
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RADIATA.

ECniNODERMATA.
IIOLOTIIURIOIDEA.

Thyone Briakeits
Zeitschrift

Selenka.

(p. 3G2.)

Wisseuschaftliche Zoologie, vol. xvii,

fiir

]). r^oS, 1807.
Hololhuria
Acad. Nat. Sciences, Philadclpliia, ser. i, vol. iv, p. 161,
liiiarctiK Ayies, I'loc. Boston Soc. Nat. Ili.st.. vol. iv, pp. 6,

7Jnfl»TM«Lcsii(Mir,.T()nrn.

1824.

ScU'iuuhtctj/lti

7, 101-;?, 18.'>1

pcruH

;

•

Ana-

Pourtales, Proceedings Anieiican Assoc, for Adv. of Science, for

Anaperus CaroUnuH Troschel,

p. 10, 1852.

IS.'il,

62

Verrill, Proc. Bo.ston Soc. Nat. Hist., vol. x, p. :}42, 1806.

;

Iiri/arcn.i

Pourtales, op.

Miiller's

Arch,

fiir

Anat., 1846, p.

cit., p. 10.

Texas to Cape Cod. Long Island Sound, at West Haven, ConnectiThimble Islands, etc., not common Vineyard Sound and Buzzard's
Bay, 1 to 10 fathoms, not uncommon; Gardiner's Bay, Long Island;
Great Egg Harbor, New Jersey Fort Macon, North Carolina, commoa
(coll. Dr. Yarrow)
West Florida (coll. E. Jewett).

cut,

;

;

;

Stereoderma unisemita

Ayres.

(p. 503.)

Proc. Boston Soc. Nat. Hist., vol. iv, p. 46, 1651; Selenka, op.
19, iigs. 96, 97,
iv, p. 8, 1-851

;

Proc. Boston Soc, Nat, Hist., vol,

iii,

p.

344, Plate

67 {non Forbes).

Off Martha's Vineyard, 22 fathoms, sand
(Stimpson).

cit., p.

Anapcrus unisemHa Stimpson, Proc. Boston Soc. Nat. Hist., vol.
Cacumaria fusiform'tH Desor,
Verrill, op. cit., vol. x, p. 357, 1866.

;

Banks of Newfoundland

South Shoals of Nantucket, 22 fathoms, (Desor).

Pentamera PULCHERRiMA

Ayrcs.

(p. 420.)

Proc. Boston Soc. Nat. Hist., vol. iv, p. 207, 1852

;

Selenka, op.

cit., p.

346.

South Carolina to Vineyard Sound. Off Holmes's Hole, 4 to 5 fathoms
Nobsca Beach, after storms, abundant Fort Macon, North Carolina
Fort Johnson, South Carolina (Stimpson).
(coll. Dr. Yarrow).
;

?

MoLPADiA OOLITICA
Opj

cit., p.

Selenka.

257 (in part), 1867.

for 1851, p. 13, 1852.

(p. 510.)

Chirodota oolitica Pourtales, Proc. Amer. Assoc.

Embolus pauper Selenka, op.

cit., p.

359, Plato 20, fig. 132

1867.

Off Block Island, 29 fathoms, sandy mud off Boon Island, 95 fathoms,
S. Packard).
Massachusetts Bay, in fish stomachs, (Pourtales).
Selenka gives " Cape Palmas (?) " as the locality for his " Em:

muddy, (A.

bolus pauper,'''' which was based on specimens sent from the Museum of
Comparative Zoology' perhaps the original ones described by Pour-

—

the

given is evidently erroneous.
The single specimen from off Block Island is small and imperfect, and
may not be this si)ecies.

tales

;

localitj'

Caudina arenata Stimpson.

(p. 3G2.)

Marine Invert, of Grand Manan,
figs.

129-131

;

Clark,

Miud

p. 17, 18.")3

;

Selenka, op.

cit., p. 3.^)8,

in Nature, p. 187, figs. 114-116; A.

Plate 20,

and E. C. Agassiz.
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Sea-Side Studies, p. 97, fig. 126. Chlrodota arenata Gould, Invert, of Mass., ed.
i, p. 346, (figure), 1841
Ayres, op. cit., p. 143 Pourtales, op. cit., p. 13. Caudina
;

;

{Molpadia) arenata Verrill, Proc. Boston Soc. Nat. Hist., vol. x, p. 345, 1866.

Vineyard Sound to Chelsea, Massachusetts. Sometimes abundant on
Chelsea Beach, after storms. Wood's Hole (H.E.Webster). Selenka
gives "Grand Manan" (f from specimens in Mas. Comp. Zool.), but
after very careful search during several excursions to that island, I have
never been able to find it there, and believe this to be an error. Stimpson knew it only from Massachusetts Bay.

Leptosynapta Gieardii

Verrill.

Plate

XXXV,

265, 260.

figs.

(p.

361.)
Synapta Girardii Pourtales, Proc. Amer. Assoc. Adv. Science, for 1851, p. 14.
Leptosynapta tenuis Verrill, Trans. Conn. Acad., vol. i, p. 325. Synapta tenuis
Ayres, op. cit., p. 11, 1851, (non Quoy and Gaimard) A. and E. C. Agassiz,
;

Sea-Side Studies, p. 95, figs. 124, 125 Verrill, Proc. Boston Soc. Nat. Hist., vol.
X, p. 342.
Synapta Ayresii Selenka, op. cit., p. 362, 1867. {?) SynajHa gracilis
;

Selenka, op.

New

cit., p.

363, Plate 20, figs. 123, 124.

Jersey to Massachusetts Bay. Common in Long Island Sound,
and other localities near Xew Haven, in sand at low-

at Savin Eock,

abundant in Vineyard Sound, on JS^aushou Island, etc. Cape
Chelsea Beach, Massachusetts.
Sag Harbor, Long Island,
(Ayres). Selenka erroneously gives "Cape Florida*' as the locality for
It was based on Massachusetts specimens.
S. Girardii.
water

;

;

Cod;

Leptosynapta roseola Verrill, sp. nov. (p. 362.)
Body long, slender: integument translucent, filled with numerous
minute, scattered, opaque, light-red spots, oval or sub-circular in form ;
perforated plates smaller than in the preceding species anchors rela;

tively

much

longer, with a very slender, elongated shank.

color, rosy or pale red,
loO'"'";

diameter about

due to the minute red spots.
to

S'""^

General

Length 100"™ to

O"""".

Long Island Sound, at Savin Rock, near Xew Haven; Vineyard
Sound, at Naushon Island in sand at low-water mark.
;

ECHINOIDEA.

Strongylocentrotus Drobachiensis a.
figs. 368.

Agassiz.

Plate

XXXV,

(p. 406.)

Revision of the Echini, Parts I and II, pp. 162, 277, Plate 4«, figs. 2-4, Plate 9,
Plate 10, 1872. Echinus Drdbachiensis Milller, Zool. Dan. Prod., p. 235, 1776,
Toxopneusles Drobachiensis Agassiz, Catal. Rais., in Annal. des Sci. Nat., vol. vi.
p. 3i67, 1846.

Euryechinus Driibachiensis Verrill, Proc. Boston Soc. Nat. Hist,

vol. X, pp. 341, 352, 1866; Trans.

Jour. Science, vol. xlix, p. 101.

Conn. Acad.,

Echinns

vol.

i,

p. 304,

1867; American,

sans vert., p.
Echinus ijranularis Say, Journ. Acad. Nat. Sci., Pliilad., vol. v, p.
Echinus granulafus Gould, Invert., ed. i, p. 344,
225, 1827 {non Lamarck).
1841. Euryechinus granulatus Verrill, Proc. Boston Soc, vol. x, pp. 340, 352.
neglectus'La,\na,rck., Auini.

49,1816.

Strongylocentrotus chlorocentrotui Brandt, Prodr., p. 264, 1835.

Circumpolar

:

New

Jersey to the Arctic Ocean

;

Spitzbergen to Great
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Britain;

Belirinj?

Gulf of

Straits to

(Icorffia;

423

Nortliern Siberia to

Very abniidaiit in the Bay of Fiiiidy,
from low-water to 109 fathoms OascoBay; jMassa(;hiisetts Bay mouth
off
of Vineyai'd Sound and oil" (lay Head, 10 to 150 fathoms, eommon
Holmes's Hole; off ^^'at(;h Ilill, Khode Island,-! to 5 fathoms, not un-

Okhotsk Sea and

Do, Castrie's Bay.

;

;

;

Xew London, Connecticut, plenty, (coll. I'rudden) FaulkThimble Islands, and near New Haven, 4 to 8 fathoms, uncommon and snndl. Olf Xew Jersey, on a bank, in 32 fathoms, (Captain
Gedney). Off Saint (Jeorj>e's Bank, 4:30 fathoms, (S, I. Smith).
Fossil in the Post-Pliocene of Portland, Maine; New Brunswick
common

off

;

;

ner's Island,

;

Canada; and Labrador.

Arbacia punctulata Gray.

(p. 406.)

Proc. Zool. Soc. of Loudou, 1835, p. 58; A. Agassiz, Revision of the Echini, Parts
I

and

II,

tulatus

pp. 91, 263, Plate

2, fig. 4,

Lamarck, Anim. sans

Plate

5, figs. 1

vert., p. 47, 1816.

Echmus punc-

to 18, 1872.

Echinocidaris punctulata Des-

Echinocidaris Davinii A. Agassiz, Bulletin Mas,
nioulin, Syn., p. 306, 1837.
Conip. Zoiilogy, vol. i,p. 20, 1863; Verrill, Proc. Boston Soc. Nat. Hist., vol. x,
p. 340, 1866.

Vineyard Sound to tlie West Indies and Gulf of Mexico. Common at
Wood's Hole, and in Vineyard Sound and Buzzard's Bay, 1 to 12 fathoms;
Long Island Sound, near
oft" Watch Hill, Ehode Island, 4 to 5 fathoms
New Haven, and at Charles Island, not common Fort Macon, North
;

;

Carolina
tales).

(coll.

Dr. Yarrow).

West Florida

Oft"

(E. Jewett).

EcHiNARACHNius PARMA Gray.
Ann.

Phil., p. 6, 1825

Plates lid,

Anim. sans

Tortugas, 13 to 125 fathoms, (Pour-

;

figg, 4^ 5^

Plate

XXXV,

fig.

267.

A. Agassiz, Revision of Echini, Parts I

ne^

figg. 4^ 5^

12^ figs. 1_13, 1872.

(p. 362.)

and

II,

pp. 107, 316,

Scutcllaparma Lamarck,

vert., p. 11, 1816.

New Jersey to Labrador. According to Mr. A. Agassiz, it occurs in the
North Pacific, on the west coast of America, from the Aleutian Islands
to Vancouver Island, and on the coast of Asia at Kamtchatka, 30 to 70
fathoms; and also at New Holland India; Indian Ocean; Bed Sea,
Common along the entire coast of New England and Long Island,
etc.
from low-water to 100 fathoms, sand. Off New Jersey, on a distant
Very abundant at Saint
bank, in 32 fathoms, (Captain Gedney).
George's Bank and vicinity, 15 to 430 fathoms, (S. I. Smith).
;

Mellita pentapora

Liitken.

Kundskab om Echiuiderne, p. 107, in Vidensk. Middelelser, 1854 VerEchinux pentaporas
rill, Trans. Connecticut Academy, vol. i, p. 345, 1867.
Encope pentapora Agassiz, Monog. Scut.,
Gmelin, Syst. Nat., p. 3189, 1788.

Bidrag

Plate
lita
vii,

til

3,

;

1841.

ScutcUa quinqnefora Lamarck, Anim. sans vert.,

\).

9,

1816.

Mel-

qninquefora Agassiz, Mon. Scut., p. 36, 1841 Catal. Rais., in Ann. Sci., vol.
Mellita testudinaria Gray, Proc. Zool. Soc, London, 1851, p. 36
p. 138, 1847.
;

;

A'errill,

Mon.

this Report,

pp.

427, 429, (.see errata).

Scut., p. 40, Plate 4", tigs. 7-9, 1841

;

.A..

Mellita tentndinata Agassiz,

Agassiz, Revision of the Echini,
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pp. 141, 322, Plate 11, figs. 13-22, Plate 12% Plate 12%
from Kleiu, 1734, accidentally binomial).

figs. 1, 2,

[718]

(name adopted

New Jersey to Brazil ; very aburidaat along the whole eastern coast
of the United States, south of Cape Hatteras, and along the entire
coast of the Gulf of Mexico rare and local north of Cape Hatteras.
;

Vineyard Sound, 5

Egg

Harbor,

Xew

and dead outer beach at Great
Nantucket (Agassiz).

to 8 fathoms, rare

Jersey, dead.

;

ASTERIOIDEA.

ASTERIAS ARENKJOLA Stimpson.

Plate

Proc. Boston Soc. Nat. Hist., vol.

viii, p.

XXy,

Asleracanthion berylinus Ag. MSS., A. Agassiz,

Amer. Acad., 18G3; Embryology of the
V, p. 3

;

Sea-Side Studies,

fig.

268, 1862

;

269.

(p. 326.)

Verrill, vol. x, p. 339, 1886.

Embryology of Echinod.,

in Proc.

Starfish, in Agassiz Contributions, vol.

p. 108, figs. 141-145,

1865

(t.

Agassiz).

Massachusetts Bay to Northern Flqrida and the northern shores of
rare and local, in sheltered localities, north of Massachusetts, as at Quahog Bay, east of Portland, Maine but not known
from the eastern part of the coast of Maine, nor in the Bay of Fundy.
Very common in Long Island Sound Buzzard's Bay V^ineyard
Sound; and along the shores of Long Island, from low- water to 15
fathoms. Not uncommon in Massachusetts Bay, at Nahant, Beverly,
&c.
the Gulf of Mexico

;

;

;

ASTERIAS FoRBESii

;

Verrill.

Proc. Boston Soc. Nat. Hist., vol. x, p. 345, 1866.
Proc. Boston Soc. N. H., vol. iii, p. 67, 1848.

Buzzard's

Gay Head,

Bay

Asleracanthion Forbesii Desor,

Vineyard Sound and

to Beverly, Massachusetts.

off

Buzzard's Bay, 6 fathoms Chelsea and
Beverly, Massachusetts, low-water. Vineyard Sound, 8 fathoms, (De6 to 14 fathoms

;

;

sor).

This

is

probably identical with the preceding species, the ditferences

being, perhaps, chiefly sexual, but I have not yet had opportunities to

them,
under separate names. Should they be united, the
name Forbesii has the precedence over all others.
satisfy myself fully in regard to this point, and, therefore, leave

for the present,

ASTERIAS VULGARIS Stimpson, MSS.

(p. 496.)

Packard, in Canadian Naturalist and Geologist, Dec, 1863 (no description);
AsleraVerrill, Proc. Boston Soc. Nat. Hist., vol. x, p. 347, 1866 (description).
canthion 2)alUdus Ag. MSS.
A. Agassiz, Embryology, in Proc. Amer. Acad.,
1863 (no description); Euibryology of the Starfish, in Agassiz' Contributions,
vol. V, p. 3.
Asterias rtibens Qould, Invert., ed. i, p. 345 (non Linn«5).
;

Long

Very abundant
(?) Greenland.
Casco Bay, Bay of Fundy, from above low-water
in the deeper parts of Vineyard Sound and off

Island Sound to Labrador, and

in Massachusetts Bay,

mark to 40 fathoms
Gay Head, in 6 to 2~) fathoms, not uncommon
Island, 4 to 5 fathoms, common
Faulkner's
;

;

water, very rare.

;

off

Watch

Hill,

Rhode

Island, Connecticut, low-
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Leptasterias compta

Veiiill.

Proc. Boston Soc, vol. x, p. :?50, 18GG.
Soc. Nat. Hist., vol. viii, p. 270, 1802

Off

New

425

Asterias compta Stimpsou,

Jersey, 32 fathoms, (Captain Geduey).

yard, 20 to 25 fatlionis, rare

;

Cribrella sanguinolenta
GrcBul. Echiuod., p. 31, 1859

off

Proc. Boatou

Venill, op. cit.,p. 340.

;

Off JMartlia's Viue-

Casco Bay, 30 to 50 fathoms.

Liitkeii.

(p. 407.)

Venill, Proc. Boston Soc. Nat Hist., vol. x, p. 345,
Asterias sanguinolenta Miillcr, Zool. Dan. Prod., 283(3, 1770. Anlerias

1866.

IVnnant,

oculala

Brit. Zoiil., vol. iv, p. 61, Plate 30, tiy. 56,

KjHingiom Fahricius,

Mem.,

;

Fanna

1777.

Axtcrias

Linkia oculata Forbes, Wern.
Crihclla ocitlata Forbes, British Starlislies, p. 100,

Grccnl., p. 368, 1780.

vol. viii, p. 120, 1839.

Jultinastvr ocidatnH Miiller and Troschel, Syst. Asterid., p. 24, 1842.
Linkia oculata Stimpson, Invert, of Grand Manan, p. 14, 1853. Linkia per tuna
Stimpsou, op. cit., p. 14. Echinantef nanguinolentus Sars, Fanna Litt. Norveg., i,
(figure), 1841.

p»47, Plate

8, tigs.

3-6

;

Ovorsigt af Norges Eebinodermer,

Connecticut to the Arctic Ocean

;

p. 84, 1861.

northern coasts of Europe to Great

Very common

in the Bay of Fnndy, Casco Bay,
and on the entire coast of Maine, from low- water to 100 fathoms Massachusetts Bay; Vineyard Sound, 5 to 20 fathoms, not uncommon; off
Watch Hill, Khode Island, 3 to 5 fathoms; off New London, Connecti-

Britain and France.

;

cut

(coll.

T. H. Prudden).

OPHIUROIDEA.

Ophiura olivacea Lyman,
111.

Catal. Mns.

Comp.

Verrill, Proc.

(p. 303.)

ZoiJlogj',

No.

1,

Boston Soc. N. H.,

Opbiuridye and Astrophy tida?

vol. x, p. 339.

,

p. 23,

1865;

Ophiodenna olivacoum Ayres,

Proc. Boston Soc. Nat. Hist., vol. iv, p. 134, 1852.

Cape Cod

to North Carolina. Wood's Hole, Buzzard's Bay, and Vineyard Sound, not common; shores of Long Island, frequent; Fort
Macon, North Carolina, common, (Dr. Yarrow).

Ophiopholis aculeata Gray.

Plate

XXXV,

fig.

List of British Animals in Coll. of Brit. Mns., Part

Liitken Additamentaad Hist. Ophiuridarum,
1858

Verrill, op. cit., p. 344, 1866.

;

p. 1101
Zoiil.

;

Retzins Vetersk.-Akad., vol.

Dan., vol.

488, 1828.

iii,

p. 29,

Ophiopholin

Ophioh'pis scolopendrica Miiller
olis scolopendrica

iv, p. 240,

1783

;

(p. 490.)
p. 25,

1848

>

2, figs. 15,a. b, 16, a, b,

Liune

(pars), Syst. Nat.,

Miiller, Prod., 2S41, 1776

;

Opkiiira beUis Fleming, Brit. Anim., p.

Wern. Mem.,

hellis

270.

Rad. Anim.,

Plate

Asterias aculeata

Plate 99, 1789.

Ophiocoina hdlis Forbes,

fishes, p. 53, figure.

p. 60,

I,

Lyman,

and Troschel,

op.

226; Brit. StarPlato 1, figs. 4-6.

vol. viii, p.
cit., p. 96,

Syst. Aster., p. 96, 1842.

Stimpson, Invert, of Grand Manan,

Ophioph-

p. 13, 1853.

Rhode Ishmd and New Jersey

to the Arctic Ocean; Iceland; Spitznorthern coasts of Europe, to the English Channel, Ireland,
Very abundant in the Bay of Fundy, Casco Bay, and along the
etc.
whole coast of Maine, from low-water to 100 fathoms Massachusetts
Bay off Gay Head, C to 8 fathoms, rare off Watch Hill, lihode Island,
Off New Jersey, 30 to '6^ fathoms, N. lat. 39^
in 4 to 5 fathoms, rocky.
'

bergen

;

;

;

;

54' W. long. 73° 15', (Josephine Exp., t. Ljuugmann). A similar species,
perhaps identical, occurs on the northwestern coasts of America.
;

;
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Amphipholis ELEGANS

Ljangiuaiin.

[720]

(p. 420.)

Ophiiiroidea viventia hue usque coguita, Ofvers. Kougl. Vet.-Akad. FiJrh., 1866,

Ophiura elegans Leach, Zool. Miscell.,

p. 312.

Norman, Ann. and Mag. Nat.
Forbes, Brit. Starfishes,

Nat. Hist., vol.

iii,

p. 57, 1815.

Amphiura

elegans

Ophioooma neglecta
Ophiolepis tenuis Ayres, Proc. Boston Soc.

Hist., vol. xv, p. 109, 1865.

p. 30, 1841.

Amphiura tenuis Lyman, Proc. B. S. N. H., vol.
Amphipholis tenuis Ljuugmauu, Ofvers. af Kongl. Vet.-Akad.

iv, p. 133, 1852.

vii, p. 194, 1860.

Amphiura squamata Lyman, Catalogue Ophiur.
Forh., 1871, p. 635.
Astroph., p. 121, 1865 (ho« Delle Chiage, t. Ljungmann).

New Jersey

and

uortlieru coasts of Europe to the
Vineyard Sound, 4 to 15 fathoms; Massachusetts Bay; Casco Bay; Bay of Fundy, low-water to 60 fathoms.
Greenland, 15 fathoms, (Liitkeu, as A. neglecta). Off New Jersey, 30 to
38 fathoms, N. lat. 39° 51', W. long. 73° 15', (Josephine Exp., t. Ljungmann),
Mr. Ljungmann, in his latest paper, regards this species as 'distinct
both from the Mediterranean species {Amphiura squamata), and the
English and Norwegian species [Amphipholis elegans). The former I
have here regarded as distinct, but consider the latter identical with
the American form, the differences mentioned being slight and appar-

Off

to the Arctic

English Channel.

Common

Oceau

;

in

ently inconstant.

AjVIPHiura abdita

Verrill.

(p. 433.)

Amphipholis abdita Verrill, Amer. Jour, of Science,
(See errata).
this Report, p. 433.

Body

pi umj),

ser.

iii,

vol.

ii,

p. 132,

1871

pentagonal; the interradial margins concave, and the

margin thick, rounded ; upper surface
;
of disk covered with very numerous, minute, crowded scales, which encroach more or less upon the radial shields and run up between them in
angles, at base of arms, incised

a wedge-like area; lower surface thickly covered with still more minute,
granule-like scales. Eadial shields elongated, three or more tijnes

longer than wide, curved the outer end geniculate or bent downward,
forming a prominent angle above; they are divergent, and separate for
their whole length, or barely touch at the outer ends, and are more or
;

less concealed laterally
scales.

Arms

and proximally by the encroachment of the small

or rays, 16 times as long as the diameter of the body,

or even more, slender, flexible, graduall}^ attenuated to the tips.
Six mouth-papillse in each angle of the mouth, and two to four additional small

Two

rounded

papillns, or tentacle-scales,

near the extreme outer

mouth -papillie, on each side, are placed close together,
at about the middle of the edge of the jaw the outer of these, which is

angle.

of the

;

about twice as wide as the inner, is flat, scarcely longer than wide, with
the end obtusely rounded or truncate; the inner one is scarcely wider
than thick, oblong, rounded at the end in one case these two papillae
are united together. The third mouth-papilla is stout and rounded,
obtuse, larger and longer than either of the others, separated from them
by a considerable interval, and brought close to the tooth at the end of
the jaw, beyond which it projects inwardly and downwardly.
;

[721]
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The mouth-shiekls are long-oviil, or somewhat hexagonal, narrowed
outwanlly, the outer part of the hiteral edges being nearly straight,
the outer end rounded or sub-truncate, the inner end broadly rounded.
Side mouth-shields triangular with the three edges concave, the inner
ends not united, the surface tinely granulated. The lower arm-plates
are separated by the side i)lates the first two are longer than broad,
pentagonal, the inner end forming an obtuse angle, the outer edge
straight; the next two are about as wide as long, squarish, with the
;

corners rounded or truncate; the following ones are broader than long,
somewhat octagonal, the outer and inner edges longest and nearly
straight; beyond the middle of the arm they are again pentagonal, with
an inner angle. On the lirst five joints of one specimen there is only a
single pair of tentacle-scales, which are small and rounded on the succeeding joints there are generally two pairs, one of them being considerably smaller than the other; the largest specimen has two pairs of
tentacle-scales on all the joints.
Arm-spines three, on each side of all the joints, except the first, which
has but two they are thickened at base, gradually tapering, blunt at
the upper one
tip, sub-equal; the lower one a little curved downward
stoutest, flattened, scarcely tapering, obtuse; the middle one a little
longer than the others, the length about equal to width of lower armplates.
The upper arm-plates are transversely sub-elliptical, with the
outer edge well rounded, the inner edge slightly prominent or angular
in the middle, and a little concave to either side, so that the lateral portions are somewhat narrowed
the plates generally touch each other.
Color, when living, brown above, the central area dark brown, a
radiating band of the same extending to each interradial margin, and
;

;

;

;

bordered like the central area with pale gray opposite the base of
each arm is a squarish area or radial band of olive-brown radial plates
yellowish brown, the space between them bright blue. In the center of
the disk is a snuill darker brown spot, and five similar ones, corresponding to the bases of the arms, form a circle around the center; five
others, more distant, correspond to the interradial spaces other more
minute dark spots are scattered over the disk. Upper arm-plates are
mostly dark brown, edged with pale brown or whitish some of the
plates are partially or wholly lighter, yellowish brown, and thus form
transverse light bands, or mottlings, consisting of one or more plates
toward the tips these light bauds become more numerous, and wider;
spines bright brown. Lower side of disk yellowish brown, with a tinge
plates around the mouth whitish each of the jaws with
of greenish
;

;

;

;

;

;

;

two brown spots; mouth tentacles orange-yellow.
yellowish brown, with the edges paler, and with a
of whitish

;

lower arm-spines yellowish brown.

arms are dull greenish above, instead of brown.
Diameter of the disk, of the largest specimen,
180'"™.

29 V

Under arm-plates
median spot
In some specimens the
distal

11'"™; length of arms,

.
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Long Island Sound
Thimble Islands, 3

;

'New Haven, in 4 to 6 fathoms,

off

to 8 fathoms, soft

mud,

[722]

mud

;

off

rare.

This species is, in some respects, intermediate between AmphqjJiolis
and Amphiiira. With the former it agrees best in the number of the
arm-spines and general appearance but in the structure of the mouthparts it agrees better with the latter. It will, however, not go into anj
of the sections or sub-sections established by Ljungmann. It appears to
be more nearly allied to A. Uugenlce Ljung., from La Plata, than to any
;

other species hitherto described

the latter has, however, four arm-

;

spines instead of three.

ASTROPHYTON Agassizii

Stimpson.

Invertebrata of Giand Manan,

p. 12,

1853

;

Lyman, Catalogue,

p. 186.

This species was tirst described from a specimen obtained " not far
from the shoals of Nantucket," by Governor John Winthrop, in 1670
and 1671 (Philosophical Transactions), under the name of "BasketCrab Ledge, off Chatham, Massachusetts, (V. N.
fish " or "Net-fish."
Edwards.) It occurs on the banks east and north of Cape Cod, and
on Saint George's Bank, and is very common in the Bay of Fundy,
low-water to 110 fathoms and is especially abundant in Eastport
According to Dr. Liitken it is also
Harbor, in 10 to 20 fathoms.
;

found at Greenland and Finmark.

CUINOIDEA.

Antedon

dentatiis Verrill.
Alecto dentaia Say, Journ.

Proc. Boston Soc. Nat. Hist., vol. x, p. 339, 1866.

Acad. Nat.

Sci.,

Philadelphia, vol. v, p. 153, 1825.

This species was described by Say, from a specimen obtained at Great
It may possjdbly occur on the southern coast
not aware that it has actually been found so

Egg Harbor, New Jersey.
of New England, but I am
far north.

ACALEPH^.
CTENOPHOR^.

Mnemiopsis Leidyi a. Agassiz.
lUnstr. Catal. Mas.

(p. 449.)

Comp. Zoology, North American Acalepha?,

p. 20, figs. 22-24,

1865.

Buzzard's

Bay and Vineyard Sound; Long

Island Sound,

off'

New

Haven.

Lesueuria hyboptera a.
Catal. North

Agassiz.

American Acalephae,

(p. 454.)

p. 23, figs. 25-28.

Newport, Rhode Island, to Massachusetts Bay (A. Agassiz).

Pleurobrachia rhododactyla
Memoirs Amer. Academy,
Nat. Hist. U.

S., vol. iii,

Agassiz.

(p. 448.)

vol. iv, p. 314, Plates 1 to 5, 1849

pp. 203, 294, Plate

2",

;

Contributions to

1860; A. Agassiz, Catalogue,

p.

30, figs. 38-51, 1865.

Southern side of Long Island, to Greenland. Not uncommon in Long
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Island Sound, near New Haven common in Vineyard Sound and Massachusetts Bay; very abundant in Casco Bay, Bay of Fundy, and Gulf
;

of Saint Lawrence.

Oil'

( Island, Long Island

(S. I.

Saint George's

Idyia ROSEOLA Agassiz.
Agassiz, CatalojTue, p. 30,

Vineyard Sound

fij^s.

I.

Smith).

Fire

S.,

vol.

iii,

pp. 270-296, Plates

1, 2,

1860; A.

52-(52, 1865.

to Labrador.

Oft"

Gay Head, not common common
in Bay of Fundy
;

Bay and Casco Bay; very abundant
Labrador (Packard).

and Gulf of Saint Lawrence.
?

(S.

(p. 451.)

Contributions to Nat. Hist. U.

in Massacliusetts

Bank

Smith).

Ccstum Veneris Lesueur.
Nouv.

Bull. Soc. Phil., 1813, p. 281, Plate 5,

p. 70, Plato

fig. 1

;

Lesson, Zoophytes Acalephes,

I, fig. 1.

Mr. S. 1. Smith observed a species, apparently identical with this, at
Saint George's Banks, and Mr. A. Agassiz has observed fragments of a
similar si)ecies near Newport, Rhode Island. This is proi)erly a more
southern species, found in the warmer parts of the Atlantic aud in the

Mediterranean Sea.

DISCOPHORiE.

AuRELiA FLAVIDULA Peron and Lesueur.

Plate

XXXVI,

fig.

271.

(p.

449.)

Ann. Mus. Hist. Nat.,

vol. xiv, p. 47, 1809; Lesson, op. cit., p. 376, 1843; Agassiz,

Contributions to Nat. Hist. U. S., vol. Hi, Plates 6-lV> vol. iv, pp. 10, 160 A.
Agassiz, Catalogue, p. 42, figs. 65, 66. Aurelia aiirita Stimpson, Invert., of
;

Grand Manan,

;

p. 11, 1853.

Buzzard's Bay to Greenland. Common in the upper part of Buzzard's
B-Ay, in spring; ott^ Gay Head and in Vineyard Sound, in August;
abundant in Massachusetts Bay; Casco Bay; Frenchman's Bay Bay
of Fundy aud Gulf of Saint Lawrence.
;

;

Ctanea arctica Peron and
Ann. Mus.,
10, 10a

tehii

.

Lesueur.

vol. xiv, p. 51, 1809
vol. iv, pp. 87, 162

Gould, Invert., ed.

i,

;

p.

;

(p. 449.)

Agassiz, Contributions, vol.

A. Agassiz, Catalogue, p. 44,

347; Stimpson, op.

cit., p.

iii.

Plates

fig. 67.

3, 4, 5, 5»,

CtjaneaPos-

11 {non BrandtJ.

Long Island Sound to Greenland. Common near New Haven in
Buzzard's Bay Viueyard Sound very abundant in Massachusetts Bay
Casco Bay; Bay of Fundy; and Gulf of Saint Lawrence. Fire Island,
Long Island (S. I. Smith).
;

;

;

;

Cyaneafulva Agassiz.
Contributions, vol.

iv,

pp. 119, 162, 1862; A. Agassiz, Catalogue, p. 46 (no de-

scription).

Vineyard Sound (A. Agassiz).
more than one species among tlie
Cyanece of our waters, although they vary considerably in color, just as

Long

(L. Agassiz).

I

to distinguish

I.sland Sound
have been unable
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tliey

do farther north, as in the Bay of Fimdy.

This

is

[724]

probably only

a color-variety of C. arctica.

Dactylometra quinquecirra

Plate

Agassiz.

XXXVI,

fig.

272.

(p. 449.)

Contributions, vol.

iv,

pp. 125, 166, 1362

A. Agassiz, Catalogue, p. 48,

;

PeJagia quinqnecirrha Desor, Proc. Boston Soc. Nat. History, vol.

in

to

Felagia cyanella Peron and Lesueur.
Ann. du Mus. Hist. Nat., vol. xiv, p.

fig.

;

com-

37, 1809; Agassiz, Contributions, vol.

Plates 12, 13, 13*; vol. iv, pp. 128, 164

;

69.

p. 76, 1848.

Cape Cod. Long Island Sound, near New Haven
Buzzard's Bay and Vineyard Sound.

Bermudas

mon

iii,

A. Agassiz, Catalogue, p. 47,

iii.

fig. 68.

Bank (S. I. Smith). This species inhabits the Gulf
Caribbean Sea; and coasts of Florida and Xorth Carolina.
It is carried northward by the Gulf Stream to the vicinity of Saint
George's Bank, and is, therefore, like the two following, likely to occur
occasionally at Nantucket and Martha's Vineyard.
Off Saint George's

of Mexico

;

Stomolophus meleagris Agassiz.
Contributions, vol.

Catalogue,

iii,

Plate 14, 1860; vol.

Coast of Georgia (Agassiz).
?

iv,

pp. 138, 151, 1862: A. Agassiz,

p. 40.

Off Saint George's

Bank

(S. I.

Smith).

Charyhdea periphylla Peron and Lesueur.
Ann. du Mus. Hist. Nat.,
PI. 55, fig. 2

vol. xiv, p. 332, 1809

(from Lesueur)

Lesson, op.

;

;

Edwards

cit.,

x>.

in Cuvier,

265, 1843

;

Regne Auim.,

Agassiz, Contribu-

tions, vol. iv, p. 173.

This species was originally described and figured from mutilated
specimens taken under the equator in the Atlantic Ocean, and seems
not to have been seen by later writers. Mr. S. I. Smith has apparently
rediscovered this interesting species off Saint George's Bank.
The specimen obtained by him, while on the United States CoastSurvey steamer Bache, in 1872, is not quite perfect, but agrees pretty
nearly with the descriptions and figure cited.
in the alcoholic specimen is elevated, bell-shaped, rounded
with
a marked constriction toward the border transparent, the
above,
inner cavity showing through as a large, conical, dark reddish brown
Border deeply divided into sixspot, with the apex slightly truncated.
teen long, flat lobes, which are of nearly uniform breadth throughout,
and slightly rounded, or sub-truucate, at the end the edges and end
thin and more or less frilled the inner side with two sub-marginal
Eyes inconspicuous, but small bright red specks are scattered
cariufe.
over the marginal lobes. The intervals between the lobes are narrow
and generally smoothly rounded, without distinct evidence of the existence of tentacles, except that, in one of these intervals, there is a small
and short papilliform process, with brown pigment at the base. The

The body

;

;

;
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ovaries are mostly wanting-, but portions are to be seen ns sliglitl^' convoluted organs in the marginal region, opposite the intervals between

( the

lobes.

Trachynema digttale a.
Catalogue,

p. 57, figs.

Agassiz.

(p. 454.)

Medusa

81-80, 18G5.

digitale Fabiicius,

Fauua

Gi(v;ul., p.

1780.

3(56,

Vineyard Sound to Greenland. Wood's Hole, July
mens. Massachusetts liay (A. Agassiz).

young

1,

speci-

hydroidea.
Sertularina.

TiARorsis DiADEMATA Agassiz.
Memoirs Amer. Acad.,

(p. 454.)

vol. iv, p. 289, Plate 6, 1849; Contributions, vol.

354, Plate 'M, figs. 9-15

;

iii,

p.

Catalogue,

vol. iv, pp. 308, 311, figs. 4.5-48; A. Agassiz,

p. 09, figs. 91-93.

Vineyard Sound to Bay of Fundy. Massachusetts Bay (A. Agassiz).
Greenland (Morch). Wood's Hole, April, 1873.

Oceania languid a A.

Agassiz.

lu Agassiz, Contributions, vol.

(p. 454.)
iv, p. 353,

1802

Catalogue, p. 70,

;

figs.

94-102,

1865.

Buzzard's

uncommon

Bay

to

Bay

Common

of Fundy.

in

Vineyard Sound

not

;

Eastport Harbor.

in

EuCHEiLOTA VENTRicuLARis McCieady.
Gymnophthalmata of Charleston Harbor,
History, vol.

i,

(p. 454.)

in Proc. of Elliott Society of

p. 187, Plates 11, figs. 1-3, 12, figs.

butious, vol. iv, p. 353, 1862

;

1, 2,

Nat

1857; Agassiz, Contr

A. Agassiz, Catalogue, p. 74,

figs. 104, 105,

1805.

Charleston, South Carolina, to Vineyard Sound.

EUCHEILOTA DUODECIMALIS A.
In Agassiz, Contributions, vol.

Agassiz.

iv, p. 353,

1862

(p. 454.)
;

Catalogue, p. 75,

figs.

106-107".

Buzzard's Bay, Naushon Island (A. Agassiz).

Cly'TIA Johnstoni Hincks.
Hist.

British

(p. 408.)

Hydroid Zoophytes, p. 143, Plate 24, fig. 1, 1808. Campaniilnria
and Dur. Catal., in Trans. Tynes. F. C, vol. v,

Johnstoni Alder, Northuiu.
p. 120,

Plate

4, fig.

Zooph., p. 121, 1760.
107,

108,

fig.

Expos. Meth.,

8

(t.

Hincks).

Campanularia

18 ()wt of Liund
p. 15,

Plate

4, figs.

Seriularia uniflora (pars) Pallas, Elench.
rohibilis

and
E,

f,

F, 1821.

tributions, vol. iv, pp. 304, 354, Plate 27,

A. Agassiz, Catalogue, p. 78,

Long

Island

Sound

to Great Britain

ble Islands,

in

figs.

Johimton, Brit. Zooph., ed.

Pallas).

Clytia
Clijtia

figs. 8,

vohthiUs

hicophora

9; Plate 29,

ii,

pp.

Lamouroux,
Agassiz, Con-

figs,

0-9, 1862;

108-111.

to the Arctic Ocean
northern coasts of Europe
and France. Common near New Haven and at Thimtide-pools and 2 to C fathoms
Watch Hill, Khode
;

j
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Island, 3 to 5 fathoms; Buzzard's Bay; Vineyard Sound, 1 to 14
fathoms, common off Block Island, 29 fathoms abundant in Casco
Bay and Bay of Fuudy, low-water to 40 fathoms. Saint George's
Bank (S. I. Smith).
This species is undoubtedly the one described by Pallas, and according to the strict rules of priority it should be called Clytia unijlora.
;

;

Clytia intermedia Agassiz.
Contributions, vol.

iv, p. 305,

(p. 408.)

Plate 29,

figs. 10, 11,

1862

;

A. Agassiz, Catalogue,

(no description).

p. 77

Vineyard Sound, G to 8 fathoms, on Phyllophora.

Bay

Massachusetts

(Agassiz).

Platypyxis cylindrica Agassiz.

(p. 408.)

Clytia (Plafypyxis) ci/Vntdrica Agassiz, Contributions, vol. iv, pp. 306,

42-44

(not 41, nor Plate 27, figs.

Catalogue, p. 80,

Long

112-114.

figs.

Acad. Nat. Sciences,

8, 9),

ser.

11,

vol.

iii,

Campanularia voluhiUs Leidy, Jour. Phil.
p. 138, 1855 {not

Island Sound to Massachusetts Bay.

fathoms, on Halecium

Vineyard Sound

off

;

;

Verrill.

Liund,

Near

Thimble Islands Watch
Buzzard's Bay, 25 fathoms.
;

Oethopyxis caliculata

3.54, figs.

Plah/pyxis cylindrica A. Agassiz,

1862.

sp.).

New Haven,

Hill,

4 to 6

Ehode Island

;

(p. 408.)

Campanularia caliculata Hincks, iu Annals and Mag. Nat. Hist., ser. ii,
178, Plate 5, B, 1853; Brit. Hydroid Zoopb., p. 164, Plate 31,

vol. xi, p.
figs.

2-2d

Clytia {Orthopyxis) potcrium Agiissiz, Contributions, vol. iv, pp. 297, 302, fig. 40

Plate 28, Plate 29,

figs.

1-5, 1862.

Orthopyxis poterium A. Agassiz, Catalogue,

p. 81, 1865.

Vineyard Sound to Labrador northern coasts of Europe to Great
Off' Gay Head and in Vineyard Sound, 4 to 15 fathoms
common iu Massachusetts Bay Casco Bay and Bay of Fundy, low water
Mingan Islands, Labrador,
fathoms, (A. E. V).
to 30 fathoms.
Henley Harbor, Labrador, 20 to 30 fathoms (A. S. Packard, as Clytia
;

Britain.

;

;

;

voluMlis).

Campanularia volubilis
Catal. Zoopb.

Plate

4, fig. 7,

24, fig. 2.

1311

;

Alder,

(p. 408.)

Nortbumb. and Durbam,
1857 (not of Jobnston)

Sertularia voluiilis

Liun6

;

in Trans. Tynes. F. C, vol. iii, p. 125,
Hincks, Brit. Hyd. Zoopb., p. 160, Plate

(jJflns),

Pallas, Eleucb. Zoopb., p. 122, 1766.

logue, p. 77

{7iot

Syst. Nat., ed. x, sp. 19; ed. xii, p.
Clytia volubilis A. Agassiz, Cata-

of Lamouroux).

Vineyard Sound to Greenland and Iceland; northern coasts of
Europe to Great Britain low water to 100 fathoms. Common in the
Bay of Fundy, low-water to 60 fathoms.
;

Campanularia flexuosa Hincks.

(p. 327.)

Laomedea flexuosa Wmcks, Devon, and Cornwall Catalogue, iu Ann. aud Mag. Nat. Hist., ser. iii, vol. viii, p. 260, 1861.

Brit.

Hyd. Zoopb.,

p. 168,

Plate 33.

;

[727]
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Laomedea amphora A^assiz, Contributions,

/

Plate 30, Plate 31,

fif,'s.

1-8, 1862

;

vol. iv, p)t. :{1l, :?14,

A. Agassiz, Catalogiio, p.

lig.

433

50, p. 3r>2,

<J3.

Gulf of Saint Lawrence; nortlicrn coasts of
on piles of Lonj,' Wliarf Tliinible
Sound, off Gay Head; abuiulant
Vineyard
Haven
Islands, near New
Maine.
Eastport,
the
wharves
at
of
on the timbers

Long Island Sound

Europe,

Isle of

to

New Haven,

Man.

;

;

Obelia diapuana

Verrill.

(p. 327.)

Mom. Amer.

Thaiimantias diaphana Agassiz,
(?

non Morch).

33, tig. 2, 18fi2

;

Acad., vol.

iv, p. 300, tigs. 1, 2,

Europe diaphana (pars) Agassiz, Coiitrilmtious, vol.
A. Agassiz, Catalogue, p. 83, tigs. 115-125.

iv,

1849

Plate

Long Island Sound to Massachusetts Bay. Abundant in New Haven
Harbor and Vineyard Sound, on Zosteni, Fucus, etc.

Obelia geniculata Allman.
Anuals aud Mag. Nat.
Zoophytes,

p. 149,

(p. 407.)

Hist., vol. xiii.

Plate 25,

fig. 1,

May, 1864

1868.

ed. s, 8p. 23; ed. xii, sp. 21, p. 1312;

(t.

Hincks)

;

Hincks, Brit. Hyd-

Sertularia genicidatal^inu6, Syst. Nat.,
Pallas, Eleuch. Zoopli., p. 117, 1766.

Laomedea qeniculata Lamouroux, Pol. Flex., p. 208; Johuston, Brit. Zoopb., ed.
Eucope diaphana (^jars) Agassiz, Contributions,
ii, p. 103, Plate 25, tigs. 1, 2.
Eucope alternata A. Agassiz, Catalogue
vol. iv, p. 322, Plate 34, figs. 1-9, 1862.

.•

p. 86. 18' '5.

Northern Europe, from North Cape
at Thimble Islands
Watch Hill, Rhode Island Vineyard Sound, 4 to 15 fathoms Massachusetts Bay Casco Bay Bay of Fundy, and northward, low-water to
40 fathoms, on Laminariaj Rliodymenh.^ etc.

Long Island Sound

to

Great Britain.

to Labrador.

Common

near

New Haven

;

;

;

;

;

Obelia polygena

Verrill.

Eucope polyffena A. Agassiz, Catalogue,

p. 85, fig. 126, 1865.

Off Gay Head, 4 to 5 fathoms, not common.
(A. Agassiz).

Obelia divaricata

Nahant, Mass'acliusjetts

Verrill.

Laomedea divaricata McCready, op.

cit., p.

Eucope

195, 1859.

f

divaricata A. Agassiz,

Catalogue, p. 91, 1865.

Charleston, South Carolina (McCready, Agassiz). A few specimens
were found on floating algie in Vineyard Sound, which appear to belong
to this species.

It is closely allied to 0. fiisiformis (A.

Obelia pyriformis
Catalogue,

Verrill.

p. 83, figs.

Sci., Pbilad., ser.

ii,

iii,

sp.).

(p. 300.)

127-129, 1865.
vol.

Agassiz,

p. 138,

irtome^ica ,9e?a/i7iosrt Leidy, Journ.

1855 (not Pallas,

Acad. Nat.

sp.).

Long Island Sound to Bay of Fundy. Very abundant on piles of
wharves, etc., at Wood's Hole.
This species is closely allied to the following in the latter the young
medusie have sixteen tentacles when set free, and the reproductive
;

capsules differ slightly in form.

;
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Obelia dichotoma Hincks.
Brit.

Hydroid Zoophytes,

Syst. Nat., ed. x, sp. 24

(p. 407.)

p. 156,

Plate 28, fig.

1,

Jobuston, Brit. Zoopb., ed.

ii,

p. 102,

Sertularia d i chot om

1863.

Plate 26,

a

'L'mn 6,

Laomedea dichotoma, var.

ed. xii, sp. 22, p. 1.312.

;

[728]

a,

figs. 1, 2.

Vineyard Sound, nortliward northern cop rt^ of Europe to Great
OS Gay Head, 8 to 10 fathoms, ci ^scidians; Eastport,
;

Britain.

Maine.

Obelia longissima Hincks.
Hydroid Zoopb., p. 154, Plate 27, 1868. Serhu c "i^'i iongissima Pallas, Elench.
Zoopb., p. 119, 1766 (excl. synonymy). Laomedea longissima Alder, Trans.
Tynes. F. C, vol. iii, p. 121 (t. Hincks). Laomedea die,liotoma, var. b, Jobuston,

Brit.

Brit. Zoopb., ed.

Campan.,

ii,

CampanuUiria gelaiinosa Van Beueden, M6m. sur
Hincks).

p. 102.

p. ^3, Plates 1,

2

le

(t.

Gay Head Cape Ann, Massachusetts
Belgium and Great Britain.
;

Obelia flabellata Hincks.

;

Bay

of Fuudy.

Coasts of

(p. 390.)

Hydroid Zoopb., p. 157, Plate 29, 1868. Campamdarta
Ann. and Mag. Nat. Hist., ser. iii, vol. sviii, p. 297.

Brit.

flaiellata Hincks,

Off Thimble Islands, 4 to 5 fathoms, on Astrang'm ; Watch Hill, Rhode
; Wood's Hole, on old wreck, in the passage.

Island, ou Laminaria

Coasts of Great Britain.

The hydrarium of

this species very closely resembles the Obelia com-

and may prove to be identical with it. But the
McCready, from Charleston, South Carolina,
from that described by Agassiz.

missvralis of Agassiz,

original 0. commissuraUs of
is,

perhaps, distinct

Obelia commissuralis McCready.
Proc. Elliott Soc, vol.
tions, vol. iv.
(?)

A.

A^jfassiz,

__j3b. Plate
of

Plate

XXXYII,

fig.

281.

(p. 327.)

Plate 11, figs. 5-7, 1859 (?) Agassiz, Contribupp. 315, 351, Plate 33 (except fig. 2), Plate 34, figs. 10-21, 1862
Catalogue, p. 91, fig. 134. Laomedea dichotoma Leidy, op. cit., p.

11, fig.

Grand Manan,

i,

p. 197,

36 {not Liuu6,

;

sp.).

?

Laomedea gelatinosa Stimpson, Invert,

p. 8, 1853 {fwt Pallas, sp.).

IS'ew Jersey (Leidy).
NewRhode Island, and iNTahant, Massachusetts (A. Agassiz). Xew
Haven Harbor, on piles Vineyard Sound, on floating algse. Grand

Charleston, South Carolina (McCready).

port,

;

Manan

A. Agassiz).
The northern specimens possibly belong to the preceding species.
(Mills,

t.

Obelia gelatinosa Hincks.
British

Hydroid Zoophytes,

(p. 391.)
p. 151,

Plate 26,

Pallas, Elench. Zoopb., p. 116, 1766.

fig.

1,

1868.

Sertularia gelafivosa

Laomedea gelaiinosa Lamouroux, Polyp

Johnston, Brit. Zoiipb., ed. ii, p. 104, Plate 27, fig. 1 (var. b).
Vampanularia gelatinosa Lamarck, Anim. sans Vert., ed. ii, p. 134 (t. Hincks).
Laomedea gigantea A. Agassiz, Catalogue, p. 86, 1865.

Flex., p. 92

;

New Jersey to Massachusetts Bay; northern consts of Europe, from
North Cape to Belgium and Great Britain low-water to 20 fathoms.
Great Egg Harbor, New Jersey, on oysters New Haven, on piles of
Long Wharf, abundant. Mouth of Charles River, near Boston (H. J.
Clark, t. A. Agassiz).
;

;

y
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(/Rhegmatodes tenuis a. Agassiz.
In

Ajjcassiz,

Buzzard's

Contiilmtions, vol.

335

(p. 454.)

iv, p. 'MM,

Catalogue, p. 95,
1662; Ca

figs.

13G-138.

Bay and Vineyard Sound.

Zyoodactyla Grq^nlandica

Plate

Agassiz.

XXXVII,

fig.

275.

(p.

449.)
Contiibutious, vol.

1862

iv, p. 3G0,

A. Agassiz, Catalogno, p.

;

ami Lesueur, Ann. du Mas.,

jF.qiiona (iranlandlca Pt5ron

10.3, figs.

l.'')3-l.'')6.

vol. xiv, p. 27, 1809

A. Agassiz).

(t.

Buzzard's

Bay

Common

to Greenland.

in

Vineyard Sound,

in

June

and July.

JEquorea albida a.

Agassiz.

In Agassiz, Contributions, vol.

(p. 454.)
iv, p. 359,

1862; Catalogue,

p. 110, figs.

160-162.

Buzzard's Bay (A. Agassiz).

TiMA FORMOSA Agassiz.
Contributions, vol.

(p. 449.)

iv, p. 362,

1862; A. Agassiz, Catalogue, p. 113,

Vineyard Sound, February and April.

figs.

164-172.

Massachusetts Bay

(A.

Agassiz).

EuTBiA LIMPIDA A.

Agassiz.

In Agassiz, Contributions, vol.

(p. 454.)
iv, p. 363,

1862; Catalogue, p. 116,

figs.

173-178.

Buzzard's Bay, Nausbon (A. Agassiz).

Lafoea calcarata a.

Agassiz.

(p.

408.

Catalogue, ji. 122, figs. 184-194. Lafoea cornuta Agassiz, Contr., vol. iv, p. 351
Laodicea calcarata A. Agassiz, in Agassiz, Contributions,
{not of Laniouroux).
vol. iv, p. 350, 1862.
Campanularia duviosa Leidy, op. cit., p. 138, 1855 {not of

Fleming).

South Carolina to Vineyard Sound; Buzzard's Bay and Vineyard
Sound. The hydrarium was abundant on floating Zostera and algii? in
Vineyard Sound, creeping over Sertidaria cornicina; also at low-water,
and in 6 to 8 fathoms on PhyUophora ; Thimble Islands, in tide-pool, on
Charleston, South Carolina (McCready, described as a
Vesicularia.
constituent part of his

Halecium gracile
Stems

Dynamena

cornicina).

Verrill, sp. nov.

slender, flexible, clustered,

(p. 328.)

compound, consisting of many very

brownor yellowish, pinnately much branched;
branches alternate, ascending, long, slender, tapering, similar to the main
stem, and usually similarly subdivided the branches and brauchlets
mostly arise from opposite sides of the stem^ so that they stand nearly
ends of branches and the brauchlets simple, very slender,
in one plane
translucent, whitish, divided into rather long segments; the articulations not very conspicuous, somewhat oblique each segment usually
with a prominent cylindrical process, arising from near the upper end,
whicli, on the older branches, bears the h,>droid cell, but on the young
brauchlets are themselves hydroid cells, furnished with a thin, slightly

slender, united tubes, light

;

;

;

;
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the older or
circle of dots near the edge
secondary cells, arising from these, are rather elongated, narrow, cylindrical, with slightly expanded rim, more or less bent and crooked or
geniculate at base, and usually with one or two irregular constrictions.

expanded border, having a

Many

;

much

of the older cells are

elongated, and have two or three old

rims below, separated by distances equal to two or three times the
diameter. The hydroids are long, slender, with numerous long tentacles,
much exsert from the cells. The brauchlets and gonothecte (reproductive capsules) arise in the axils of the hydroid cells, and, like the latter,
The male and female
the gonothecse are often secund on the branchlets.
capsules are different in form. The male gonothecaB are oblong, subfusiform, about three times as long as broad, obtusely rounded at the
the female gonothecce are
end, more gradually tapered to the base
broader, somewhat flattened, usually a little shorter, gradually expanding from the narrow base to near the distal end, which is emarginate
the outer angle broadly rounded and slightly produced the inner angle
prolonged into a short cylindrical hydroid cell, with the edge slightly
everted, from which two hydroids usually protrude. Height, 75™'" to
150"""
diameter of stems, seldom more than 1™"" length of female
gonothecte, about 1'""'; breadth, 0.40"™ to 0.45™'"; length of male gonobreadth, 0.30™™ to 0.40™™ diameter of hydrothecse, 1™™ to 1.10™™
thec«, about 0.12™™.
Great Egg Harbor, Kew Jersey, ou oysters, just below low-water
mark Long Island Sound, uear New Haven, in 2 to 6 fathoms, abundant,
and also in brackish water ou floating timber; Thimble Islands, 2 to
fathoms; Buzzard's Bay and Vineyard Sound.
This species is more nearly allied to H. halecinnm of Europe and
Northern New England than to any other described species. It is a
much more slender and delicate species, with longer joints, and narrower
and more elongated hydrothecae and polyps. The female gonothecie,
although similar, differ in having the distal ends decidedly emarginate?
with the outer angle somewhat produced, though much less so than iu
those of H. Beanii.
•

;

;

;

;

;

;

;

Antennularia antennina Fleming,

(p. 497.)

546; Johnston, Brit. Zooph., ed. ii, p. 86, Plate 19, figs. 1-3 ;>
Hincks, Brit. Hydr. Zoojib., p. 280, Plate 61. Seritdaria antennina Liun6, Syst.
Nat., ed. x, 1758; ed. xii, p. 1310. AntennuJariaindmsa\j&vaa,\:ck.,A.m\n.^&\is

Brit. Aniiu.,

Vert., ed.

ii,

p.

vol.

ii,

p. 156.

Martha's Vineyard to Bay of Fundy northern coasts of Europe to
Great Britain and France.* Off Gay Head, 8 fathoms Oasco Bay, 6 to
30 fathoms Bay of Fundy, 10 to GO fathoms, not uncommon.
;

;

;

Aglaophenia arborea

Verrill.

Plumularia arhorea Desor, Proc. Boston Soc. Nat. Hist.,
Agassiz, Catalogue, p. 140.

The

original specimen of this species is

still

vol.

iii,

p. 65,

1848; A.

preserved in the collection
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of the Boston Society.
I

It consists of

lqj

a large nnmber of long, mostly

simple, but occasionally forked stems, forming a dense i)lnme-like cluster,

nnited at base by an intricate mass of creeping stolons, wiiicli cover
what looks like the dead axis of a Gorgonia, but is most probably a
dried-n[) black alga, and is certainly not, as Desor supposed, a part of
the hydroiil. The stems are mostly 4 to G inches long, more or less recurved, composed of sliort joints, and densely covered with the secund
piuna^,

which increase

in length

from the base toward the tips; the

pinuic arise from everyjoint, and form two close alternating rows along

the inner side of the stems they are directed upward, and more or less
curved inward, toward each other, near the tii)s, and mostly 5""" to S'""'
in length, composed of short, stout, oblique joints, not twice as long as
broad. Hydra-cells deep, slightly flaring, rising at an angle of about
;

45°, attached only at base, the upper side less than half as high as the

one slender median denticle on the upper edge; four lateral ones on each side, of which three are subequal,
the lower or
triangular, rather wide, obtuse, with rounded intervals
outer lateral one is twice as long, rather acute the single odd median
one, on the outer margin, is equally long and more slender, and usually
bent upward. A single large tubular median nematophore is attached
to the outer side of the cell, along most of its length, but separated at
the end, which is obliquely truncate, with the aperture on the inner
side, its tip nor extending beyond the long lateral denticles of the hydracell.
Lateral neniatophores small, sessile, not so long as the upper or
inner side of the cells. The large, closed, oblong corbnla? are irregularly scattered among the other i^inn*; they occupy the terminal part of
the modified pinnae, but there are usually three or four unaltered hydracells on the basal portion, below the corbula
the pinnae bearing corbul;E are somewhat shorter than the others.
Shoals of Nantucket, ten miles east of Sancati Head, 14 fathoms,
lower, border strongly dentate

;

;

;

;

(Desor).

Plumularia tenella

Yerrill, sp.

no v.

(p. 407.)

Stems clustered, simple, slender, 1 to 2 inches high, horn -colored
branches alternate, very slender, not very long, mostly unbranched,
jdaced toward one lace of the stem, inclining forward, and ascending
at an angleof about 45°, and originating from the alternate joints of the
stem, the internodes being longer than the joints that bear branches
at one side of the base of each branch there is a hydrotheca and accompanying nematoi)hores the internodes of the,stem also bear one or two
nematophores. The basal segment of each branch is short the rest
are of three kinds every third one is usually stouter, and bears a hydrotheca just in front of each hydrotheca there is usually a very short
segment, scarcely longer than broad, and sometimes indistinct, destitute
of nematophores; then follows a niucli longer, slender segment, five or
six times as long as broad, articulated by a very oblique joint at its dis;

;

;

;

;

;
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end with tbe thicker and shorter polypiferous segment, and bearing
one or two neraatophores on the median line, which may be either near
Hydrothecte broad, sabthe middle or toward the proximal end.
cylindrical, a little longer than broad, with a slightly flaring, even rira
the free
the axis forms an angle of abont 45° with the branches
part of the distal side is abont half the length of the proximal side. Nematophores relatively large, usually three with each hydrotheca: one on
each side, shorter than the hydrotheca, trumpet-shaped, with a round,
cup-like opening, narrowed below, nearly sessile; another, similar in
form, placed toward the proximal end of the segment, inclined forward,
and nearly reaching the base of the hydrotheca. Gonothecse not obtal

;

;

served.

Gay Head,

Off

among

8 to 10 fathoms,

ascidians; Vineyard Sound,

8 fathoms.

This species is related to P. Catharince Johnston and P cornucopia;
Hiucks, from the English coast. The former differs in having opposite
branches, smaller and more elongated uematophores, etc. the latter
agrees in having alternate branches, but the nematophores are smaller,
longer, and more slender, and the joints of the branches are different.
This is the first genuine species of Plumularia that has been discov;

ered on the

New England

Sertularia argentea

coast.
Ellis

and Solander.

Plate

XXXVII,

fig.

280.

(p. 408.)

Zoophytes,
figs.

1-3

38 Johnston, Brit. Zooph., ed. ii, p. 79, Plate 14, fi^- 3, Phite 15>
Hincks, Brit. Hydr. Zociph., p. 268, Plate 56 A. Agassiz, Catalogue,

p.

;

;

;

p. 144.

New

Jersey to the Arctic Ocean northern shores of Europe to Great
low-water to 110 fathoms. Great Egg Harbor,
New Jersey, in April common and of large size in Long Island Sound,
near New Haven, Thimble Islands, and at Faulkner's Island, 1 to 8
fathoms Watch Hill, Rhode Island Vineyard Sound, 1 to 15 fathoms,
very common abundant in Casco Bay Bay of Fundy Nova Scotia
coast and Gulf of Saint Lawrence, low-water to 110 fathoms. Saint
;

Britain and France

;

;

;

;

;

;

;

;

George's

Bank

(S. I.

Smith).

Sertularia cupressina

Linn6.

(p. 408.)

Syst. Naturne, ed. x, 1758; ed. xii, p. 1308; Pallas, Elench. Zooph., p. 142, 1766;

Johnston, op.

cit.,

p. 80,

A. Agassiz, Catalogue,

New Jersey

j).

Plate

16, figs. 1, 2;

Hiucks, op.

cit., p.

270, Plate 57

;

143.

Ocean northern coasts of Europe to Great
Great Egg Harbor, New Jersey, with reproductive
capsules, in April
Vineyard Sound, not common Massachusetts Bay
Casco Bay; Bay of Fundy, in tide-pools and from 1 to 110 fathoms,
common. Saint George's Bank (S. I. Smith). Absecom Beach, New
Jersey (Leidy).
to the Arctic

;

Britain and France.
;

;

Sertularia pumila

Linne.

Syst. Naturte, ed. x, 1758
01).

cit., p. 66,

Plate

;

Plate

XXXVII,

ed. xii, p. 1306

11, figs. 3, 4

;

;

fig.

;

279.

(p. 327.)

Pallas, Elench. Zooph., p. 130

Hincks, Brit. Hydr. Zoiiph.,

;

Johnston,

p. 260,

Plate 53,
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1.

fiij.

I

Djinamviut piiinila LiuiKnironx,

Af^iussiz,

Contributions, vol.

lof;nc, p. 141,

(i;j:s.

iv,

pp.

I}ull<^till

Soc.

I'liitu

'.i'M, :ir)5,

439
184.1812;

riiil., vol. iii, p.

IH{)2; A. Aj^as.siz, Cat;i-

',12,

2:Hl

22'^,

New

Jersey to tlio Aretie Ocean; Fimnark to (Jreat Dritaiii and
France. Great i^gg Harbor, New Jersey, on Fkcus; abundant on the
shores of Long Ishind Sound, Vineyard Sound, and northward, betweeu
tides.

Sertularia cornicina
Dynamena

Verrill.

cornicina (pars)

(p. 408.)

McCready,

op.

cit.,

204, 1859

j).

A. Agassiz, Catalogue,

;

p. 14-2, 1865.

Charleston, South Carolina, to Vineyard Sound. Not unconiinon in
Vineyard Sound, 1 to 8 fathoms, often on Halecium gracilc ; also on floating Zastera, etc., and covered with Lafo'da calcarata.

This species somewhat resembles the preceding, but

tlic

hydra-cells

are more distant, longer, more prominent, and freer, while the end
distinctly bent outward,

making the lower

is

side concave in the middle

;

aperture strongly bilabiate, often appearing tridentate.

Hydrallmania falcata
Brit.

Hyd.

X, 1758; ed. xii, p. 1309

IGO

;

Hincks.

(p. 408.)

Zoiiph., p. 273, Plato 58, 1868.
;

Sertularia falcata Linn<>, Syst. Nat., ed.

Pliimularia fukata Lamarck, Auim. sans Vert., ed.

Johnston, Brit. Zoopli.,

p. 90,

Plate 21,

figs.

1,

2.

ii,

p.

Sertularia icucrianima

Grand Manan, p. 8, 1853.
Island Sound to the Arctic Ocean northern shores of Europe

Stinipson, Mar. luvert.

Long

;

Common

New

Haven, and ott" Thimble
Vineyard Sound,
and off Gay Head, 6 to 20 fathoms; Massachusetts Bay, abundant;
very abundant in Casco Bay and Bay of Fundy, low- water to 110 fathoms Mingan Islands, Labrador. Saint George's Bank, very abundant,
20 to 150 fathoms, (S. I. Smith, A. S. Packard).
to the British Channel.

Islands, 4 to 8 fathoms

;

Watch

near

Rhode Island

Hill,

;

;

Tiihularina.

Nemopsis Bachei Agassiz.
Mem. Amer.

Acad., vol.

(p. 454.)

iv, p. 289, iigure,

A. Agassiz, Catalogue, p. 149,

figs.

227-231.

1849; Contribntiona, vol. iv, p. 345;
Nrmopsis Gibbcsi McCready, op. cit.,

p. 58, Plate 10, figs. 1-7, 1859.

Charleston, South Carolina, to Nantucket.

BouGATNViLLiA SUPERCILIARIS Aggasiz.

Plate

XXXVII,

fig.

276.

(p. 328.)

A. Agasiv, pp. 289, 291, figs. 37-39, Plate 27, figs. 1-7, 1862
Catalogue, p. 153, figs. 232-240. Hippocrene supcrciliaris Agassiz, Mem.
Amer. Acad., vol. iv, p. 250, Plates 1-3, 1849.

Contributions, vol.

;

siz,

Newport, llhode Island,

Margelts Carolinensis

to

Bay

of

Agassiz.

Fundy

;

?

Greenland.

(p. 450.)

1862; A. Agassiz, Catalogue, p. 156, figs. 241-248.
Hippocrene Carolinensis McCready, op. cit., p. 164 (separate copies, p. 62), Plate

Contributions, vol.

iv, p. 344,

10, figs. 8-10.

Charleston, South Carolina, to Vineyard Sound.
surface, evening.

Wood's Hole,

at
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EuDENDBixnvi DISPAR Agassiz.

(p. 408.)

CoDtribntions, vol.

iv, pp. 285, 289, 342,
Agassiz, Catalogue, p. 159, fig. 249.

Vineyard Sound

to

EUDENDRIUM TENUE
Catalogue, p. 160,

Bay

of

[734]

Fundy

;

Plate 27,

36,

fig.

figs.

10-21, 1862;

A

1 to 20 fathoms.

A. Agassiz.

tig.

250, 1865.

Buzzard's Bay to Bay of Fuudy, low-water to 15 fathoms. Tliis is
closely allied to the English E. capillare Alder, but the latter seems to

be a smaller and more delicate

species.

EuDENDEiUM EAMOSUM Ehrcuberg.
Corall. rotb. Meer, p. 72, 1834

(p. 408.)

Jobustou, Brit. Zoijpb., ed. ii, p. 46, Plate 6,
figs. 1-3; Hincks, Brit. Hydr. Zoopb., p. 82, Plate 13; ? A. Agassiz, Catalogue,
Tubularia ramosa Linue, Sj-st. Nat., ed. xii, p. 1302.
p. 160.
;

Martha's Vineyard to Labrador; northern coasts of Europe to Great
Oft" Gay Head, 8 to 20 fathoms; Casco Bay, 10 to 60 fathoms;
Bay of Fundy, G to 100 fathoms. Oft" Saint George's Bank, 430 fathoms,
Britaiu.

Smith).

(S. 1.

Dysmorphosa fulgueans a.
Catalogue, p. 163,

Agassiz.

(p. 448.)

figs. 259, 260, 1865.

Buzzard's Bay, I^aushon, and Massachusetts Bay (A. Agassiz).

TuRRiTOPSis NUTRICULA McCready.

(p. 454.)

pp. 55, 86, 127, Plates 4, 5, 8, fig. 1, 1857-9 Agassiz, Coutributions, vol.
iv, p. 347 ; A. Agassiz, Catalogue, p. 167, figs. 269, 270.

Op.

cit.,

;

Charleston, South Caroliua, to Vineyard Souud.

Stomotoca apicata Agassiz.

(p. 455.)

Coutributions, vol. iv, p. 347, 1862
apicata

McCready,

op.

cit., p.

;

A. Agassiz, Catalogue, p. 168.

Saphenia

129, Plate 8, figs. 2, 3, 1859.

Charleston, South Carolina (McCready); Newi)ort,

Rhode Island

(A.

Agassiz).

Clava leptostyla

Agassiz.

(p. 328.)

pp. 218, 222, fig. 32, Plate 20, figs. 11-16", Plate 21, figs.
1-10», 1862; A. Agassiz, Catalogue, p. 170, fig. 274; Hincks, op. cit., p. 6, Plate

Contributions, vol.

2, fig. 1,

1868.

iv,

Clava mnlticoniis Stimpson, Invert. Grand Manau,

Leidy, Journ. Acad. Nat. Sciences, Philad., vol.

iii,

p. 135,

Plate

p. 11,

1853

;

11, figs. 33, 34,

1855 {not of Jobnstou).

Long Island Sound to Labrador;
Haven Light; Thimble Islands, in

coasts of Great Britain.

Near

New

tide-pools; Beverly, Massachusetts

;

Casco Bay, on rocks and Fucus^ abundant Eastport, Maine, on piles.
Point Judith, Rhode Island (Leidy). Nahant, Massachusetts (Agassiz).
;

Morecombe Bay

(Hincks).

CoRDYLOPHOEA,
Synconjna,

sp.,

specics undetermined.
Agassiz, Contributions, vol. iv, p. 339 (no description).

Newport Harbor, Rhode Island

(Leidy, t. Agassiz). In 1860 I obtained a species of this genus from the vicinity of Cambridge, Massa-
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cbusetts, in water that

of two

iiiclics

was

fresh, or nearly so.

cit., p.

to the height

or more, with k)ng slender branches.

WiLLiA ORNATA McCready.
Op.

grew

It

441

(p. 455.)

149 (separate copies, p. 47), Plate

Coutributious, vol.

iv,

p.

9-11, 1859(\ViIlsia)

9, figs.

;

Agassiz,

34G, 18G2; A. Agassi/,, Catalogue, p. 171, ligs.

274%

27.').

Charleston, South Carolina (McCready).

CORYNE MIRABILIS

Agassiz.

Coutributious, vol.

iii,

Plate 11%

tigs. 14, ir>,

9-:U, Plato 20, figs. 1-9, Plate
28:5-287.

Snrsia

i)iirabilin

2:}», fig.

pp. 18.J-217, figs.

iv,

A. Agassiz, Catalogue,

;

p.

Tnbulariu stcllifera Couthouy, Boston Jour. Nat. Hist., vol.

?

18:59.

Coryne gravata Wright, Edinb.

(t.

Plates 17-19; vol.

12

17.''),

figs.

Agassiz, Meui. Amor. Acail., vol. iv, p. 224, Plates 4,5,

1849.

5

Buzzard's Bay (A. Agassiz).

New

Pliil.

Ilincks). Syncoripie gravata Ilincks, Brit.

ii,

p. 50,

Jour., Apr., 18.58, Plate 7,

Hydr.

Zoopli., p.

5:5,

Plate 10,

fig.

fig. 1.

The species described by Coiithoay may, possibly, have been this
bat his species was described as uiibranched, and as if it had two distinct circles of tentacles.
Martha's Vineyard to Greenland. Common
in Massachusetts Bay; Casco Bay; and Bay of Faudj'.
Scotland
;

(Hincks).

DiPURENA CONICA A.

Agassiz.

In Agassiz, Contributions, vol.

(p. 455.)

iv, p. :341,

1862; A. Agassiz, Catalogue,

p.

181, figs.

301-305.

Buzzard's Bay, Naushon (A. Agassiz).

Gemmaria gemmosa McCready.
Op.

cit.,

(p. 455.)

p. 151, Plate 8, figs. 4,5, 1859; A. Agassiz,

Zanclea,

gemmosa McCready, op.

cit.,

p. 151, 1849

;

Catalogue,

p. 184, fig. 303.

Agassiz, Contributions, vol. iv,

p. 344.

Charleston, South Carolina (McCready).

Pennaria tiarella McCready.

Plate

Buzzard's

XXXVII,

Bay (A.

figs.

Agassiz).

277, 278.

(p.

327.)

rella Ayres, Proc.

A. Agassiz, Catalogue, p. 187, figs. 311-315. Glohiceps tiaBoston Soc. Nat. Hist., vol. iv, p. 193, 1852. Eucorijnc elegans

Leidy, op.

136, Plate 10, figs. 1-5, 1855.

Op.

cit., p.

153, 1859

cit., p.

;

Glohiceps tiarella Agassiz, Cou-

tributious, vol. iv, p. 344, 1862.

Great Egg Harnear New Haven Vineyard Sound, common, low-water
to 10 fathoms, and on floating algfe.
Charleston, South Carolina, to Massachusetts Bay.

bor,

New Jersey

;

Ectopleura ochracea

;

Agassiz.

In Agassiz, Contributions, vol.

(p. 455.)

iv, p. 343,

1862; Catalogue, p. 191,

Buzzard's Bay, Xaushon (A. Agassiz).

figs.

320-323.
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CoRYMORPHA PENDULA

XXXVI,

fig.

273.

510.)

(p.

pp. 276, 343, Plate 26, figs. 7-17, 1862 ; A. Agassiz, CataCori/inorphu nutans Stimpson, Invert, of Grand Mauan,
324.

Contributions, vol.
logue, p. 192,

Plate

Agassiz.

[736]

iv,

fig.

p. 9, 1853.

Block Island to Gulf of Saint Lawrence. Common in Casco Bay and
Off
of Fnndy, 8 to 30 fathoms off Block Island, 29 fathoms.
Cape Cod (A. S. Bickmore).

Bay

j

Hybocodon prolifer
1862

;

Agassiz.

XXXVIII,

Plate

282.

fig.

pp. 243, 343, Plate 23% figs. 10, 11, Plate 25,
A. Agassiz, Catalogue, p. 193, figs. 325-328.

Contributions, vol.

Vineyard Sound

Parypha crocea

to

1

(p. 328.)
figs.

1-15,

Massachusetts Bay.

x\gassiz.

Contributions, vol.
logue, p. 195.

iv,

Plate

iv, pp. 249, 342,

XXXVI,

Plates 23, 23^,

fig.

274.

figs. 1-7,

Tuhalaria cristata McCready, op.

cit.,

(p. 390.)

1862

;

A. Agassiz, Cata-

p. 156,

ISbd^^Paryjyha

cristata Ag., op. cit., p. 342.

Brooklyn, New York, to Boston, Massachusetts. Very abundant near
ISew Hav^en, on piles in harbor, and in 2 to 6 fathoms, off Thimble
Warren Bridge, Boston
Islands; Wood's Hole, on piles, abundant.
(Agassiz).

This

is

probably not distinct from P.

cristata,

which

is

abundant at

Charleston, South Carolina, and Fort Macon, Xorth Carolina.

Thamnocnidia tenella
Contributions, vol.

iv,

Agassiz.

(p. 407.)

pp. 275, 342, Plate 22,

figs.

21-30, 1862

;

A. Agassiz, Cata-

logue, p. 195.

Rhode Island to Bay of Fundy. Off Watch Hill, 4 to 5 fathoms
Vineyard Sound, 6 to 10 fathoms common in Casco Bay and Bay of
Fundy, low-water to 40 fathoms.
;

;

Hydractinia polyclina
Contributions, vol.

1862
op.

;

iii,

Agassiz.

Plate 16

;

A. Agassiz, Catalogue, p. 198,

cit.,

p. 135,

Plate

xi, fig. 35,

(p. 407.)

vol. iv, pp. 227, 339, figs. 33-35, Plate 26, fig. 18,

1855

figs.

329, 330.

(? not

Hydractinia echinata Leidy,

of Johnston).

New Jersey to Labrador. Very abundant in Long Island Sound,
Vineyard Sound, Casco Bay, and Bay of Fundy, low-water to 60 fathoms. Saint George's Bank (S. I. Smith). Labrador (Packard). GreenCharleston, South Carolina (McCready).
land (Morch).
The identity of this with the European species is somewhat doubtful,
though united by Hincks and others. The latter extends southward on
the European coasts to Great Britain and France.
"?

Physopliorw.

Nanomia cara a.

Agassiz.

(p. 455.)

Proc. Boston Soc. Nat. Hist., vol. ix, p. 181, 1863

Newport, Rhode Island

;

;

Catalogue,

p. 200, figs.

332-350.

Massachusetts Bay; Nahant (A. Agassiz).
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]*(>ypi((r.

Physalia rELAGiOA
Syst.

(U's

Liiiiiarck.

Aiiim. sans Vtut.,

Osbock,

pclaijica

Itiii.,

i».

p.

(p. l.")0.)

IdOI

:•'>(>,

Phumlis

Ldhsoii, Acalrplios, p. 545, 18i;?.

;

Plato

'i-*!,

12,

tig.

1757

1,

(t!

Lossoii).

Mcdiisd curave.Uii

j)lnix(ilinlAnn6, Syst. Nat.,cil. xii, p. 1030, 1707.

Ilololhiiria

Miilh;!-, Hrseli.

Gmoltn, Syst. Nat.,
Lossoii, Hist. Nat. dos Zoopb.
rhijHalia cayavella Eschscholtz
p. ".U:}'.), 1781).
Acalophos, Plato 11 (oxplauatioii). Phynal'm arelhma Tilosius, in Krusonstorns
Reise, vol. iii, p. 91, Plato "23, figs. 1-G, ldl3 (t. Lesson); Agassiz, Contriltntions,
vol. iv, pp. :{35, :U)7, Plato W'i, 18o2; A. Agasslz, Catalogue, p. 214, ligs. :55l-:{54
this Report, p. 450. VhyHaUa auriyera McCready, op. cit., p. 17(5, Id.'/J.
(U'r Berl. Natiirf., vol.

ii,

p. I'JO,

Plato

tij^.

1),

2

(t.

Lcssdii)

;

;

;

Warmer parts of
ward

in the

Gulf

the Atlantic Ocean and Gulf of Mexico,
JStreani to the

southern coast of

coiniiii;-

north-

New England and

Long Island; and off Saint George's Bank aud Nova Scotia. Not unoonunon, in good condition, in Vineyard Sound and Buzzard's Bay.
AVatch llill, lihode island (D. C. Eaton). East of Saint George's Bank
Fort Macon, North Carolina (coll Dr. Yarrow).
(S. I. Smith).

Yelella MUTICA Lamarck,

(p. 455.)

Syst. des Anini. sans Vert., p. 355, ISOl

;

Bosc, Hist. Nat. dos

Lesson, Voy.de la Coqnille, Zool., vol.
lephes, p. 571, Plate 12,

figs.

Vci's., vol.

ii,

p. 1.58;

pp. 2,52, Plate 6, figs. 1,2; Aca1,2; A. Agassiz, Catalogue, p. 21G, figs. 355-357.
ii,

Medusa vdcUa Liim6, Syst. Nat., ed. xii, p. 1098.
Tropical parts of the Atlantic and Gulf of Mexico, coining northward

Gulf Stream as far as Nantucket and off Saint George's Bank.
Aspinwall (coll. F. II. Bradley) coasts of Florida (Agassiz) Long Island Sound (A. Agassiz).
in the

;

;

POLYPI

ANTHOZOA.

or

ALCYONARIA.
AlcyoniujVT

carneum

Agassiz. Plate

XXXVIII,

fig.

283.

(p. 407.)

Proc. American Association for Adv. of Science, 1850, p. 209; Verrill, Revision
S., in Memoirs Boston Soc. Nat. Hist., vol. i, p.
Proc. Boston Soc. Nat. Hist., vol. x, p. 343, 1866. Halcyonium

of Polyps of Eastern Coast U.
4, 18(34; Verrill,

carneum A. and E. C.

Ag:issiz, Sea-Side Studies, p. 19, figs. 21-23, 1865.

Rhode IslandtoGulf of Saint Lawrence. Off >Yatch Ilill, Rhode Island^
4 to 5 fathoms; off Cuttyhunk Island, 10 to 15 fathoms; off Gay Head, 8
to 10 ftithoms common in Massachusetts Bay, Casco Bay, Bay of Fuudy,
and coast of Nova Scotia, low- water to 80 fathoms. Gulf of Saint Law;

rence (Whiteaves).

Saint George's

Bank

(S. I.

Smith).

LeiHogorgia tenuis Verrill.
Memoirs Boston

Soc. Nat. Hist., vol.

Boston Soc. N.H., vol.

Amer. Jonr. Science,

x, p. 339,

i,

p. 8, 1864.

1866.

Gorgouia icuuis Verrill, Proc.

Lcptogorgia

teres

(error typ.) Verrill,

vol. xlviii, p. 420, 1869.

" Bay of New Y'ork." Specimens in the museum of Yale College are
supposed to have come from Long Island Sound, but the exact locality
is not known.
30 V
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ACTINARIA.

Metridium marginatum

Milne- Ed wards,

Hist. Nat. des Coralliaires, vol.

Mem. Boston

i,

p. 254,

1857

(p. 329.)
Verrill, Revision of Polyps., in

;

i, p. 22, 1864
Proc. Boston Soc. Nat. Hist.,
American Naturalist, vol. ii, p. 252; Tenney, Natural
History, p. 523, tigs. 515-517, 1865
A. and Mra. E. C. Agassiz, Sea-Side
Studies, p. 7, ligs. 2-7, 1865. Actinia marginaia I^nsueur, Journal Acad. Nat.

Soc. Nat. Hist., vol.

;

vol. X, p. :537, 1860;

;

Sciences, PhihuL, vol.i,p. 172,1817; Gould, Invert. Mass., ed.

Leidy, Journ. Acad. N.
butions, vol.
uralist

S.,

Philad., ser.

vol.

iii,

vol.

iii,

p. 140,

1855

i,

p. 349, 1841;

Agassiz, Contri-

Dawson, Canadian Nat-

Actinia dianthus

p. 39, fig. 8, 1860.

iii,

and Geologist,

ii,

p. 402, figs. 1,2, 1858.

New Jersey to Labrador. Commou in Long Island Sound, Buzzard's
Bay, and Vineyard Sound, but mostly smaller than farther north;
abundant in Massachusetts Bay, Casco Bay, and Bay of Fundy, lowwater to 90 fathoms.
Sagartia leucolena

Plate

Verrill.

XXXVIII,

Proc. Boston Soc. Nat. Hist., vol. x, p. 336, 1886

ISTorth

Common

Carolina to Cape Cod.

;

fig.

284.

American Naturalist,

in

New

;

Verrill.

ii,

p. 261.

Long Island Sound, Buz-

Great Egg Harbor,
zard's Bay, and Vineyard Sound
Fort Macon, North Carolina (coll. Dr. Yarrow).

Sagartia modesta

(p. 329.)
vol.

Jersey.

(p. 330.)

Proc. Boston Soc. Nat. Hist., vol. x, p. 337, 1866.

Long Island Sound
Haven Goose Island
;

to
;

Vineyard Sound. Savin Kock, near New
Naushou Island ; low-water,
Stony Creek
;

buried in sand or gravel.

Paractis rapiformis Milne-Edwards,
Science, vol.
ed.

i,

iii,

p. 436, 1872;

as Sagartia modesta V.).

Sciences, Philad., vol.
vol.

i,

p. 35,

1864

;

1,

(p. 363.)

American Journal of
Dana, Corals and Coral Islands, p. 23, figure, (in

Hist. Nat. des Coralliaires, vol.

p. 171,

i,

p. 249, 1857; Verrill,

Actinia rapiformis Lesueur, Journ. Acad. Nat.

1817

;

Verrill,

North Carolina to Long Island Sound.
row)

;

New

Memoirs Boston

Soc. Nat. Hist.,

Proc. Boston Soc. N. H., vol, x, p. 338.

Jersey (Lesueur)

Halocampa producta

;

near

Fort Macon

New Haven

Stimpson, MSS.

(coll.

Dr. Yar-

(Dana).

Plate

XXXVIII,

fig.

285.

(p. 330.)
Verrill, Revision, in

Memoirs Boston

Soc. Nat. Hist., vol.

i,

p. 30,

Plate 1,

figs, 10, 11,

1864.

Aciinia producta Stimpson, Proc. Boston Soc. Nat. Hist., vol. v, p. 110,

1856.

Corynactis albida Agassiz, Proc. Bost. Soc. Nat. Hist., vol. vii, p. 24, 1859.

Halcampa albida Verrill, Memoirs Boston Soc. Nat. Hist., vol. i,p. 29, 1864; A.
and E. C. Agassiz, Sea-Side Studies, p. 16, fig. 15, 1865 Verrill, Proc. Bost.
;

Soc. Nat. Hist., vol. x,p. 338, 1870 {Halocampa).

South Carolina to Cape Cod. Shores of Long Island Sound, at
Stony Creek, etc. Naushou Island; Martha's Vineyard; Nantucket;
Cape Cod. Charleston, South Carolina (Stimpson).
;

(
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Edwardsia farinacea

Verrill.

(p. 510.)

Aiiuuicaii Journal of Science, vol. xlii, p. 118,

Off

Gay

llead, 19 futhoius

Fundy, 8 to 90

Casco Bay, 10

(jylitidrical,

Verrill, sp. iiov.

latboms; Bay of

to 70

(p. 197.)

Mio. base and sides witb a
ami \vrinklede[>idennis, except anteriorly,
is smooth, translucent, and usually with

elongated, (;ovored over

dirty, brownisbjsligiitly roiigb

below tbo tentacles, where
eiffbt

IHi)!!.

fatbouis.

Edwardsia lineata
Body

;

445

SOl'ND, ETC.

it

impressed, lonrjitudinal, tlake-white lines,

sbowiiifi-

through.

Tenta-

24 to 30, or more, in the larger specimens, slender, tai)eriug;, obtuse,
white or pale tiesh-color, each with a flake-white, longitudinal line along
the inner side. Disk, with a white circle around the mouth, and often
with 8, or more, radiating, white lines, extending to the base of the

cles,

inner tentacles

;

border of the mouth sometimes pale red

;

naked part

of column pale flesh-color, often with a circle of white below the bases

of the tentacles, and usually with eight oblong- or fusiform flake-white
spots between the longitudinal impressed lines.
Length, 25"'"' to 35"""; diameter, 2.5'""' to 3""". A very young specimen had 18 slender, equal, long tentacles, each with a median longitudinal line of white on the inside; disk with 6 radiating lines of
impressed white lines, and
white; naked part of the column with
with G oblong, flake-white spots between them. Breadth across the

expanded

tentacles, 3™"'.

This species is remarkable for not having, in any of the specimens
found, a naked basal area, nor any true disk for attachment, thus dift'ering both from Phellia and the other species oi Edwardsia. This may be
due to its peculiar habit of nestling in the crevices ami interstices

between rocks, ascidians, worm-tubes, etc.
Otf Watch Hill, Rhode Island, 4 to 5 fathoms, in cavities in and
beneath Astrangia, etc. Vineyard Sound and off" Gay Head, G to 12
fathoms, among ascidians, annelid-tubes, etc., abundant.
;

Arachnacfls brachiolata A. Agassiz.
Proc. Boston 8oc. Nat. Hist., vol.
vol. vii, p. 525, 1863

;

Verrill,

(p. 451.)

ix, p. 159,

1862

Memoirs Boston

;

Boston Journal of Nat. Hist.,
Proceedings^

Soc. N. H., p. 33

;

vol. X, p. 343.

Mr. A. Agassiz has recently ascertaiued that this

is

only a larval form

of some species of Edwardsia. As it had already developed IG tentacles, it must belong to one of the species having numerous teuta<-les

when

adult.

Peachia parasitica Verrill.
Proc. Boston Soc. Nat. Hist., vol. x, p. 338, 1866; Bicidium ^yaranHicum Agassiz,
Proc. Boston S. N. H-., vol. vii, p. 24, 1859 Verrill, Revision of Polyps, in Me;

moirs Boston S. N. H., vol. i,
Agassiz, Sea-Side Studies, p.

Cape Cod

to

Bay

p. 31,

Plate

14, 15, 1864

1, figs.

of Fundy, on Cyanea arctica

in gravel at low-water

;

A.

and Mrs. E.

C.

15, fig. 14, 1865.

mark (two specimens,

;

Eastport, Maine, buried

of very large size).

1

am

;
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not aware that this species has been fouud south of Cape Cod, but
will probably be found hereafter, siuce the Cyanea is common.

Epizoanthus Americanus

Plate

Verrill.

XXXVIII,

figs.

it

28G, 287.

(p. 510.)

1871 Dana, Corals and Coral IslZoanthus parasiticus Verrill, Revision of
Polyps, in Mem. Boston Soc. N. H., vol. i, p. 34, 1864, {not of Ducli. and Mich.,
1860.) Zoanthus Americanus Yevv'iW, op. cit., p. 45; Proc. Boston Soc. Nat. Hist.,

American Journal of Science,
ands, ed.

i,

figs

p. 62,

1,

vol.

p. 361,

ii,

Gemmaria Americana

vol. X, p. 335, 1866.

;

1872.

2,

Verrill,

American Naturalist,

vol.

ii,

p. 9, fig. 42.

New

Jersey to Gulf of Saint Lawrence, in deep water. Off Block
fathoms,
on shells occupied by Eupagurus ; off Grand Manau,
29
Island,
in 40 to 50 fathoms, on shells covering Eupagurus, and in 109 fathoms,
on rocks off Saint George's Bank, 430 fathoms, on rocks, (S. 1. Smith
and O. Harger) Saint George's Bank, 60 fathoms, on shells occupied
Off

;

;

by Eupagurus (Smith and Harger) Gulf of Saint Lawrence, on rocks,
(Whiteaves); Massachusetts Bay (J. E. Gray). Off" New Jersey, N. lat.
40°, W. long. 73°, 32 ftithoms, on shells inhabited by Eupagurus puheseeris^
;

(coll.

Captain Gedney).

MADREPORARIA.

ASTEANGIA

Dan^

Agassiz.

(p. 408.)

Proc. American Assoc, vol.
rill,

Revision Polyps,

ii,

p. 6S, 1849

1864

p. 40,

;

A.

{not of

and Mrs. E.

Edw. and Haime,

1850)

;

Ver-

C. Agassiz, Sea-Side Studies, p.

Verrill, Proc. Boston Soc. Nat. Hist., vol. x, p. 335, 1866
16, tigs. 16-20, 1865
Dana, Corals and Coral Islands, p. 68, figures, 1872. Astrangia astrmformis
Edw. and Haime, Ann. des. Sci. Nat., vol. xii, p. 181, 1850 Coralliaires, vol. ii,
;

;

p. 614, 1857

;

Leidy, Journ. Acad. Nat. Sciences, Philad., vol.

X, figs. 9-16, 1855

;

Revision of Polyps,

Verrill,

iii,

p. 139,

Plate

p. 39, 1864.

North Florida and west Florida to Cape Cod. Common in Long
New Haveu, at Savin Eock, off Thimble Islands,

Island Sound, near
etc., 1

to 6 fathoms, rocks;

Watch

Carolina

West

(coll.

Dr. Yarrow).

Ehode

Island, 4 to 5 fathoms;
fathoms Fort Macon, North
Charleston, South Carolina (Agassiz).
Hill,

Vineyard Sound and Buzzard's Bay, 2

to 15

;

Florida (E. Jewett).

PROTOZOA.
PORIFERA

SPONGI^.

or

CALCAREA.

Geantia ciliata Fleming,

(p. 330.)

British Auim., p, .325 Johnston, Brit. Sponges and Lithophytes, p. 176, Plate
Bowerbank, Mouog. British Spongiada>,
20, figs. 4, 5, Plate 21, figs. 6, 7, 1842
;

;

vol.

i,

Plate 26,

figs.

Fauna Gramlandica,

345, 346«; vol.
p. 448, 1780.

ii,

p. 19, 1866.

Sycandra

Spoiniia ciliata Yixh'r^ciws,,

ciliata Hseckel,

Die Kalkscliwiimnie,

;
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vol.

ii,

)).

rial."

2'M],

aiul Solamlcr,

V.\\\s

r.l,

ri;ito

r,S,

t>,

lijL;.

Zoopliytt's, p. lUU, riato oH,

Aim. and Maj;. Nat.

JIassall,

V'-V,

t\'^s.

SOrxi),
iHT'i.
8,

li{>;s.

i».
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ETC.

Si„nujUi cnnnuita
(iiaiitia

roroiutia

Hist., vol. vi, p. 174.

Rhode Island to Greenland iioitlicrn coasts of Euroi)e. Conimon in
Casco Bay and Bay of Fuiidy, low-water to flO fiitlionis; ^iIU'y;l)d
Sonnd, not uiioonimon. Point Judith, Bhode Island (Lcidy).
:

!

Leucosolenia kotkyoides Boweibank.
Brit. SpoiiR., vol.

ii,

riate 58, ti<;s.
Jolmstou, op. cit.,

li)0,

p.

^)'2'>;

op.

cit.,

vol.

ii,

(p. 500.)

Spvngia lolrtjoUhs Ellis and Solaiidcr, Zuiipli.,
1-4,1786. Grantia botrijuiden Fleming, Brit. Anini.. p.

p. 28, 1866.

p. 65,

Plato 21,

p. 178,

Plate

tig. 10,

<>,

.UcaUin hotnjoidcH Hajckcl,

tigs. 1-5.

Plate 10,

figs. 7«-7e.

]\rartha's Vineyard to Gulf of Saint Lawrence
Euroi)e to England and France.

;

northern coasts of

some of our larger specimens to this spe(;ies with considerable
They appear to be distinct from the following species, with which

I refer
dotil)t.

they have formerly been confounded.

AscORTis FRAGiLis
Op.

cit.,

vol.

ii,

Ilieckel.

p. 74,

Plate 11,

figs. 5-9,

llmnuwides Ha^ckel, Prodroui.,
Clark,

Plate

Mem. Boston
9,

figs. 40-4-i,

pp. 334,391.

Long
;N'orwa>

Island
,

Grantia

Sound

p. 243,

Plate
spec.

Soc. Nat. Hist., vol.

Plate

10, fig. 64,

bofriioides

to

i,

12, figs.

part

3, p.

cit., p.

323, (sep. copies, p. 10),

Bowerbauk)

;

this Report,

135, 1855.

Gulf of Saint Lawrence.

at Bergen, etc. (Ha^ckel).

Leucosolenia

1872.

Leucosolenia botnjoides H. J.

1866 {not of

Leidy, op.

.5"-.5''.

70.

Common in Long

Xew Haven,

Western coast of
Island Sound, near

at Thimble Islands, etc.; Watch Hill, Rhode Island
yard Sound; Casco Bay, etc. Massachusetts Bay (R. J. Clark).
Hseekel names the form figured by Clark var. hijida.

;

Vine-

SILICEA-

MiCROCiONA PROLIFERA

Venill.

Sponyia proJifera Ellis .and Solander, Zoophytes, p. 189, Plate 58, fig. 5, 1786
Lamonronx, Expos. Mdthodique, p. 31, Plate .58, fig. 5. Red sponge, this Report, pp. 330, 409, 476.

This species, when young, forms broad, thin, bright red incrustations
over the surfaces of stones and shells. In this stage it agrees well with
the British species of Microciona described by Bowerbauk, all of which
are said to be incrusting forms.
into irregular lobes

and

Our

species, at a later period, rises

ttibeicular prominences,

come elongated and subdivided

up

which eventually be-

into slender branches, until tliey often

form a profusely and intricately branched sponge, frequently six iiudies
high and as innch in diameter. The branches are r<'])eatedly dichotomous, more or less tiattetied, and often digitate or palmate at tlie ends
They also frequently anastomose irregularly. The branches, when dry,
are brittle and hispid. They consist of stout, horny lilx'is, which radiate
outward and upward from the axis to the periphery, terminating iu
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less irregular, slender, bluut papilhie, eacli of whicli bears a tuft

of numerous slender, acute, more or less bent spicules, arising from

its

and terminal surfaces. At the tips of the branches the papillaj
are more slender and divergent, and the texture is more open and loose.
During life these papillte are connected together by a thin dermal membrane, through which the spicules project but little. The oscules are
small and scattered over the surface. Color, when living, dark red to
orange-red; when dried, generally dark grayish brown or umber-colored,
fading to dull yellowish brown and gray. Diameter of branches mostly
lateral

.

Omni

+/-V

rtnmi

South Carolina to Cape Cod. Very abundant in Long Island Sound
and Vineyard Sound, low-water to 10 fathoms, on oysters and other
Great Egg Harbor, New Jersey Fort Macon, North
shells, stones, etc.
;

Carolina

(coll.

;

Dr. Yarrow).

IsoDiCTYA, species undetermined.
Watch Hill, Khode Island Vineyard Sound and Nantucket, washed
ashore after storms in winter; Casco Bay Bay of Fundy.
The specimens from Watch Hill have few broad, thick, palmate
branches, with large oscules and an open texture, with multispiculose
fibers.
They resemble Isodictya palniata Bowerbauk.
;

;

Chalina oculata Bowerbank.
British Spoiigiacl!^, vol.

i,

(p. 497.)

p. 208, Plate 13, fig. 262

;

vol.

11,

p. 361.

Spongia oculata

Liune, Syst. Nat., ed. x, sp. 2; ed. xii, p. 1299 Pallas, Elench. Zooph., p. 390,
1766. Halicliondria oculata Johnston, op. cit., p. 94, Plate 3.
;

Ehode Island to Labrador
Off Watch Hill, Rhode

ain.

;

northern coast of Europe to Great BritGay Head, 4 to

Island, 4 to 5 fathoms; off

common in Massachusetts Bay, Casco Bay, and
low-water to 80 fathoms.

15 fathoms; very
of

Fundy

;

Chalina arbuscula

Verrill, sp. nov.

Sponge profusely branched, from

Bay

(p. 409.)

close to the thick base

;

branches

repeatedly dichotomous, slender, round or somewhat compressed, seldom

broad or palmate.

Oscules small, round, irregularly scattered. Texture
when dry, with very delicate fibers,
which usually have but a single row of very slender fusiform spicules,
covered by a thin layer of horny matter the reticulations do not usually exceed the length of a single spicule.
Primary longitudinal fibers
of the larger branches strong, horny, with several lines of spicules;
of

the surface finely reticulated

;

secondary fibers at right angles to the primary ones, much smaller,
with fewer spicules. The spicules are slender, fusiform (" acerate''),
much smaller and more slender than in the preceding species. Color,
when living, dull gray when dried, brownish, yellowish, or white. The
largest specimens are about one foot high more commonly 6 to 8 inches
;

;

(150""" to 200""")

;

breadth often nearly as

much

;

diameter of branches,

r
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4""" to 10""",

speciiiuMis,

mostly about

.">"""

to

C"'"'

449

diuiiK^ter oC the osc.ules, in

;

dry

1""".

about

North Carolina to Cape Cod. Very coniniou in Ldii^ Island Sound
and Vineyard Sound, I to 8 fathoms Watch Hill, Uh()<l(' Islaiul Great
;

Eji'S"

ITarbor,

New

;

Jersey,

C

ocuThis speeies has a much fiiun" and more delicate texture than
well
as
to
the
smaller
spicules,
as
smaller
libers
and
the
due
to
ZrtYrt,
M)eshes of the skeleton. The branches are also smaller and much more

unmerous than they usually are

in

that species.

Haliohondria panicea Johnston.
Brit. Sponges, p. 114, Plato 10, Plate 11, fig. 5, 1842
vol.

i,

p. 195,

Plate

Eleuch. Zoopli.,

19, figs. 300,

p. 388, 1766.

303

;

vol.

Tedania

ii,

;

Bowerbank, British

p. 2-29, IHliG.

(1), this

Report,

Spongiailie,

Upouii'm paniciM Pallas,
p. 498.

Rhode Island to the Arctic Ocean northern coasts of Europe to Great
Abundant at Watch Hill, Khode Island, on algic, in 4 to 8
fathoms off Gay Head Casco Bay Bay of Fuiuly.
;

Britain.

;

;

;

Haliohondria, species undetermined, a.
Watch Hill, Rhode Island, associated with the preceding:.
Grows in large tuberous masses, on al^^aj, like the last, but has a
smoother surface and finer and firmer texture. (See p. 498.)

Halichondria ?, species undetermined, b. (p. 334.)
Long Island Sound near New Hav^en Vineyard vSpund.
;

Forms broad, uneven incrustations on the under side of stones, at
low- water mark. Color when living, bright yellow. Oscules rather large,
conspicuous.

Halichondria

?,

species undetermined,

c.

Viiieyard Sound, on the under side of overhanging banks, on the salt

maishes near Waquoit

forms

;

on the piles of wharves at Wood's Hole.

large, irregular, thick masses, often containing

much

matter; surface uneven, rising into irregular prominences.

foreign

Soft

and

brittle.

This

is,

perhaps, a species of Beniera Schmidt {Hymeniaeidon Bow-

irbank).*

Keniera

?,

species undetermined,

(p. 334.)

a.

Vineyard Sound, 1 to 10 fathoms. Forms large, irregular, soft
masses, 3 to 5 inches in diameter, of a light yellow color when living.

Eeniera

?,

species undetermined,

h.

Vineyard Sound, 3 to 10 fathoms. Forms large, irregular, thick
masses, with numerous acute, irregular, often ragged, conical prominences, rising from its upper .surface.
was not studied carefully when recent and

I have no specimens of this and sevmost of the sponges were sent elsewhere for comjiarison with named types, and have not yet been returned.
* It

eral of the other species at hand, for

;
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Halisarca 1, Species uiideteiniincd, a.
Watch Hill, Rhode Island, 4 to 5 fathoms.
what gelatinous masses, on red

SuBERiTES COMPACTA

algaj.

Forms

[744]

small, soft, some-

(See p. 498.)

Verrill, sp. uov.

This species is remarkable for the compactness of its tissues and the
smallness of the canals and pores permeating its substance, as well as
for the large size of the plates and crest-like lobes in which it grows.
transverse section of the dried sponge shows very numerous irregular

A

them not larger than i)in-h()les (or less than 0.15'"™
compact thronghout, but is more dense
close to the surface, which is nearly smooth, the oscules being small and
inconspicuous. The spicules are very abundant, crowded, very slender,
mostly pin-shaped (spinulate), with the point very acute and the " head"
but little enlarged, and often largest a slight distance from tiie end, so
as to give the head a sliglUly ovate form. Color, when living, bright
canals, most of

in diameter).

Tiie tissue is very

yellow.
Off"

Martha's Vineyard, 10 fathoms, sand; Nantucket; Eastern Shore

of Virginia.

This

is

the species described as a " tirm siliceous sponge," on page

it somewhat resembles
Gray [Hymeniacidon suberea Bowerbank).

In general appearance

503.

Oliona sulphurea

Verrill.

Subcrlfes suberea

(p. 421.)

Spongia Halphurca Desor, Proc. Boston Soc. Nat. Hist., vol.

iii,

p. 68, 1848.

South Carolina to Cape Cod; local farther north. Great Egg Harbor,
T^ew Jersey very abundant in Long Island Sound and Vineyard i^ound,
on oysters and various other shells, 1 to lo fathoms. Portland Ilirbor,
Maine, in sheltered localities (C. B. Fuller).
;

%

Polymastia robusta Bowerbank.
British Spon^iadiV, vol.
Oft'

Gay Head,

i,

p. 178,

Plate 29,

18 to 20 fathoms;

(p. 497.)
iig.

358

common

;

vol.

in

ii,

p. 62, 1868.

Casco Bay and Bay

3f

Fnudy, 8 to 70 fathoms. Coast of Great Britain (F3owerbank).
The American specimens do not agree in all respects with the descri[^
tion, and may prove to be distinct when a direct com[)arist)n can b(j
made. In our specimens the surface is finely his|)id; the dermal tissue is
and filled with small, slender, often curved, needle-shaped (" acuate"),
and pin-shaped (''spinulate") spi(;ules, whi(;h [)roject from the surface.
The latter form is the predominant one, but the '' head" is very small,
and they pass gradually into the fornj^r kind, in which the "head" is
obsolete, or not larger than the shaft. The spicules of the large, radiating fascicles in the body of the sponge are long and large, needletirm,

shaped, with the central portion thickest (" fusiformi-acuate").

The

large spicules in the longitudinal fascicdes of the cloacal hstnlie are of
tliB-same form; the secondary fascicles of the body and the transverse
secondary spicules of the fistul.T^ also have the same form, though much
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KTC.

Tho ''cloacal listtila'*' arc iimiiici'oms, and, wlicii livit)'^-, arc
round and tapcrinj;', hut iicii dry ln'coinc Hat and IxMit, or ctiivci! to niic.
They arc mostly iM)""" to 10""" loii.u', and 4'"'" to (>"'"' in (liamclrr
side.
smaller.

\\

uoar

tlu'

base.

Several other sj)ecie.s of spon<];"es were coUeetiMl, wliicli have not been
examined.
I have been unable to identify any ofonr s[>e(!imens with the Sponf/ia
urceoJata of Desor (Proceedings Boston Soc. Nat. History, vol. iii, p. 67).
Possibly it was based on a peculiarly-shaped young specimen of Microciona

i>roliJ'cra.

FORAMINIFEKA.

Numerous species were collected, especially in the deeper parts of
Vineyai'd Sound and otf Martha's Vineyard, but they have not been
ideutilied.

ADDENDA.
Crustacea.

Cancer bore alts

A

Stinipson.

(p. 540.)

small specimen of this species

Island, in 4 to 5 fathoms,

among

was dredged

abundance, and of large size,
Casco Bay, Maine, in August, clinging
pools, above low water mark.
in

OcYPODA ARENARiA

Say.

off

Watch

Ilill,

Rhode

rocks and algie, in April. It was found
at Peak's Island and Piunkin Knob, in
to the sea-weeds,

(Megalops stage.)

and

in tide-

(p. 337.)

was found in large numbers, swimming
at the surface of Vineyard Sound in September, by Mr. Vinal N. Ed-

The megalops of

this species

wards.

HoMARUS

A:\iERiOANUS Edw.

(Lobster.)

(p. 402.)

Subsequent observations have shown that the breeding-season of the
lobster extends over a large part of the year. In Casco Bay female
Mr. Vinal
lobsters w.n-e found carrying eggs in August and September.
N. Edwards has forwarded two living females, of medium size, taken in
Vineyard Sound, December 12th, both carying an abundance of freshly
laid eggs.
He states that he tinds about " one in twenty " carrying eggs
at that season.

TnEMiSTO, species undetermined.
A species of this genus was taken
Sound,

in

in large quantities in ^'ineya^d

September, by Mr. Vinal N. Edwards.

at the surface in vast numbers,

It occurred

swimming

and was thrown up by the waves iu

windrows, extending several miles along the shores of Martha's Vineyard.
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CoNiLERA CONCHARUM Harder,

[746]

(p, 572.)

This speeies, previously quite rare, was takea this year iu large numYiueyard Sound, both iu spriug and autuinu, by Mr. Viual 1!^^.

bers, iu

Edwards.
Annelida.

rROCER.EA ORNATA
Autolytus

Head

(?),

Verrill, sp. nov.

banded

species, this Report, p. 398.

short and broad, bluntly rounded or subtruncate above, slightly

Eyes moderately large

bilobed or emarginate below.

;

the anterior pair

wider apart. Median antenna white, very long, slender, variously
curled, reaching to about tlie twelfth body-segment; posterior tentacles also very long and slender, reaching to about the ninth segment,
white at the tips
inner antennae about one-fourth as long as the
median one; the other two pairs of antennoe and tentacles about onefourth as long as the median one tentacular cirri of the second (post;

;

buccal) segment short, about equal to the diameter of the body.

Dorsal

about one-third as long as the breadth of the body setigerons lobe short and broadly rounded; setie short. Gizzard small, short,
elliptical, situated at about the eighth segment.
Caudal cirri two, slender, tapering, their length about equal to the diameter of the body.
Color of the body white or pale yellowish, annulated with bands of
briglit red at unequal distances.
Length, about 15""^ breadth, 0.5™™.
cirri short,

;

;

Long Island Sound, oft New Haven and
fathoms, among hydroids and bryozoa.
;

Eteone robusta

Verrill.

This species, previously

at

Thimble Islands,

1 to

5

(p. 588.)

known only from

a single specimen, was taken

Wood's Hole, in abundance, and of large
Viaal N. Edwards.

at

size, in

November, by Mr.

Turhellaria.

Khynchoscolex papillosus
Revision der Turbellarien, op.
losus Scbraaida,

Hoboken,

New

Neue

Diesing.
cit.,

wirbell.

vol. xlv., p. 245, 1862.

Tbiere,

1,

p. 1, 11,

Plate

Bhynchoprohohis papil2, tig.

25

(t.

Diesing).

Jersey, in brackisb water, (Schmarda).

Polyoelis mutabilis Verrill, sp. nov.
Body much depressed, thin, changeable

in form, often

elliptical or

and emarginate in front, and tapered posteriorly.
Marginal ocelli minute, black, forming several rows along the front
border, but only one row laterally. Dorsal ocelli larger, forming three

oval, frequently broad

the outer clusters are largest, convergent backward; a pair of smaller clusters are situated a little iu
advance, and nearer together; the third pair is a little farther forward

pairs of rather ill-defined clusters

;

INVERTEBRATE ANIMALS OF VINEYARD SOrXD, ETC.

[747]

and closer together,

4~)?)

more or less coiif'iisecl with those next behind
brown, darker centrally; or pale yellowish,
Length, about 7""" to 1)""",
thickly specked with yellowish brown.
them.

ol'tcii

Color, yellowish

breadth, 5""" to

O""".

Thniible Islands,

1

to 2 fathonis,

among'

alga3.

Bryozoa.

Gemellaria loricata Busk.
Mar. Polyzoa, Brit. Mas., part i, p. 34 Smitt, op, cit., p. SHfJ, Pl.ato 17. fijr.
Einnd, Syst. Nat., ed. x, p. 2ri') (t. Siiiitt). Gemdlarla
loricnlata Johnston, Brit. Zoiiph., ed. ii, pp. 293, 477, Plate 47, figs. 12, 13.

Civtiil.

54.

;

Sertulitrta iorictilu

Nantucket to the Arctic Ocean northern coasts of Europe to Great
Very common in Casco Bay and Bay of Fundy, low-water to
;

Britain.

110 fathoms.

The specimens from Nantucket differ somewhat from the ordinary
They consist of rather dense tufts of stout stems, two or three
inches high, and rather sparingly branched. The cells are larger than
form.

usual, elongated obovate, tive or six times as long' as broad

those of
the same pair are not exactly opposite. Aperture deeply crescentshaped, facing a little outward. Many of the cells, toward the base of
the stems, give rise to one or more curious processes from near the base
of the cell these are, at lirst, slender tubes, rising from a thin roundish
spot on the cell, but soon they divide at the tip into two, three, or
;

;

four forks, which are at

much

first

regularly recurved

;

later these

become

elongated, and are converted into slender rootlets or stolons.

ERRATA.
Page "07, line 23, for cavaluted, read convoluted.
Page 310, line 8, page 401, line 1*2, and elsewhere, for Onl nra, vend Ottirca.
Page 383. line 23, for ^JMidia, read Monf^f/ita.
Page 383, line 2G, for CavoUna, read Cori/phella.
Page 392, line 23, for luicropthalma, read niicrophtlialina.
Page 393, last line, for Sargatia, read Sagartia.
Page 399, line 21, for Leptochiton, vaad ChcetopJeura.
Page 399, line 32, for LeptochUon, read Trachydennou.
Page 405, line 27, for Eitcrate, read Eucraiea.
Page 407, line 38, for reproducsive, read reproductive.
Page 415 line 25, for L^juco/a, read Uiiciola.
Page 427, line 15, and page 429, line 28, fovATelitfa testiidiiiana, read MdlUa penlapora.
Page 433, line 34, for AmphiphoU>i,reiiCi Anqthiura.
Page 444, line 12, for tidentata, rend tridcntata.
Page 457, liue 39, for Pandaru, read Pandarus.
Page 459, liue 36, for Echthrogalus, read Echthrogaleus.
Page 487, liue 10, for A. planaria, read A Planarla.
Page 488, line 4, for cantenula,xeaid catenula.
Page 496, line 28, for A. teniata,Tead C. ternata.
Page 498, line 5, for Tedania,XGad Halicliondria panicea.
Page 498, line 30, for Augustus, read angustus.
Page 504, line 41, for page 433, read 432.
Page 508, line 5, for Jc«<t(/«, read A. acutum.
Page 509, line 18, for hcvigata, lead discors.
Page 509, line 32, for thraci-formis, read thraciformis.
Page 509, line 33, for Simpson, read Stitnpson.
Page 547, liue 15, for Panopius, read Panopeus.
Page 561, line 43, for pingus, read pingu'is.
Page 619, line 16, for Cosco, read Casco.
Page 619, last liue, for Cisco, read Casco.
Page 640, first line, for fig. 127, read fig. 124.
Page 666, line 15, after Montagua pilata, insert Plate XXV, fig. 124,
Page 680, line 18, for 185, B., read 184, B.
Page 695, line 34, for fig. 238, read 243.
Page 716, line 35, for tig. 368, read 268.
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Page.

Pa;:p.

Aoiileplin'

722

Alosa tyrannns
Aniage piinilla

Acaiith()cM'})hal:i

45(5

Auiai-(X'cinin coM.stellatniii.. ..704,388,393,

Abrn

(579

a-qiiiilis

705,496

pellneidnni .703, 397, 401, 411,

304

stellatnm

738

Actinia dianthns

738
738

iiiargiiiata

prodiKta

738
738
683
684
745
572

rapiforniis

Actinoboliis boit^alis

Novauglia'
^

concliarnm

660,383,393,749
666
(i66, 486 495

^Eolidia pilata

^olis farinacea
papillosa

666
729

pilata

albida

Gra^nlandica

729

^.tca angninea
Aglaoplieuia arborea

.

.704, 402, 411, 419,

730
405

Aleyonaria
Alcyonidinin gelatinosuin

737

700,496

424
610,508
521

Ammocbares, sp
Amraody tes, sp

Ammotrypane

finibriata

stellatuni

Ampelisca, species.

519

Anipbarete gracilis

612,508
setosa .... 612, 416, 422, 432, 434

Ampbidesnia

jeqnalis

679,518

Aiiipbipbolis abdita

720, 433, 435, 749

elegans

720, 420, 424, 447

tennis

Ampbipoda
Ampbispbyra

debilis

.

Ampbitboe

coitipta. .564, 370, 377, 382, 392,

434
crennlata

557
557

inennis

424,476,487
hispidnm...708,312,333 04
411,487

longiniana

.

gelatinosnm
birsntnm

737, 485, 497

709

. .

708

708

para.siticnnj

Alocto dentata

Alexia myosotis
Alitta virens
littoralis

722
(562,

563, 315, 331, 409,
415, 422, 452, 486, 493

valida

. .

Anipbitrite ornata.

.

556

.5(53,

.

315, 331, 370, 377

.613, 320, 321, 332, 348,

365, 377, 382, 422, 428, 453

Anipbiura abdita

720

Engeniic
elegans
sqnaniata
Anacbis avara. .643,

722
720
720

.

30(5,

313, 333, 383, 392,

410,417,423,428

383, 393

590

.563, 370, 377, 409,

452

419, 424

Alcyonium carnenm

.^»57

..

niacnlata

paiasiticum.708, 404, 411, 424

ramosnni. .708, 333, 404, 411,

720
555
663

pellucida. .663, 432, 435, 517

bevinscnla

703

703,562
704

.561, 431, 434, 452, 514,

birsutuin. ..708, 333, 403, 411,

pellucidnni

604,508

Amouronciuni pellneidnni

710, 405, 411, 424

Abnfeltia plicata

AUorchestes

.

656

tiitidiis

Actiiiaria

Addenda

415,419,424

604,518

jiiiiicto-striata

^qnorea

pallidnni

(5151

Acorii-shell

^ga

403,411,424

661,307,333,435

testmliiialis

Acniostouumi (Teimlatmn
Acta'on

013

631

Acelisciciuilata

Acma'a

520

siniilis

Anajiems Bryaieua

644
715
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458

Page,

Pnge.

715

Auaperns Carolimis..
iiiiiseiiiita

Anatifa. duntata
striata

Auatiiia fragilis

Argulns Alosa'

715

Ca tdstoiai

57i)

laticauda

580

latus

574,452,459

073

megalops

575, 452, 459

673, 517

papyracea

673

Artemia

578, 460

516

Ascaris

Augiiiiiaria spatvilata

710

Ascidia

573

gracilis

741

Ascaltis botryuides

677, 418, 423, 429

677

tciielUis

439, 457
596, 344, 365

Aricia ornata

papyiatia
Anchorella miciuata
Angler
Aiignlns iiKKlestus

573, 459
574, 452, 459

species

G73

Lt-aua

575, 459

teuer. .677, 35H, 365, 372, 378, 423
426, 429, 435, 519, 520

457

amphora

699

caruea
echinata

702

Manbattensis

699

ocellata

698

170

tenelia

698

dians, larva; of

454

Annelida
Auoiuia acnleata

580

electrica

696

Ascortis fragilis

741

ephippiuni

696

Asiacns rnarians
Asl arte castanea
Inuulata

549

697

glabra. .696, 311, 333, 393, 401, 410,
418, 424, 429, 435, 476, 495, 509

696

squannila

As(^i

685, 423, 429, 432, 435

685

lutea

684,509
685,518

669

niactracea

Anomonra

548

Portlandica

Autedon dentatus

722

qnadraus

tridentata

Autenuularia anteuuina
indivisa

730, 491

sulcata

730

nndata

685
685, 509

-•

684,509
()84, 508

Autliosoma crassnra

577, 460

Smithii

577

Forbesii

718

416, 422, 428, 501,

pallidus

718
716

Anthostoma acutum.599,
fragile

robustum

Asteracautbion berylinus

508

Asterias acnleata

598, 344, 365

areuicola

.

718

..718, 326, 333, 363, 366,

... 597, 343, 348, 365,

376, 378, 389, 393, 406, 411, 420,

428

447, 454, 476, 429, 432, 433, 435,

species

438, 424, 427

600, 416, 422, 508

Antliozoa

737

berylinus

447

Antliura brachiata

573

compta

719

bruuuea
Anurida maritirua

Forbesii

718

544, 331, 464, 482

oculata

719

580, 507

pallida

447

718

581

rnbens
sauguinoleuta
spongiosa

581

vulgaris

Aplirodita aculeata

572, 426, 428

cirrata

582

imbricata
punctata

582

squamata
Appendicularia, species

Arachn actis brachiolata
Arachnida
Arbacia puuctulata

. .

.

.718, 389, 432, 447, 454,

486, 496

707, 446, 454
739, 451

544
717, 326, 333, 406,

7l9
719

718
740
Astraugia astrajiformis
Dana}
740, 330, 334, 397, 408,
Asterioidea

412, 421, 425, 485, 494

411, 420, 424, 433

692

Astrophy ton Agassizii

722

pouderosa

692

Astyris limata

645

transversa

691

lunata. .645, 306, 333, 355, 365, 372

367

377, 383, 392, 399, 410, 417, 423,

Area pesata

Areuicola cristata

Argiua pesata.

.

.

428, 463, 479

692, 309, 333, 372, 378, 401,
410, 424, 435, 515

rosacea

645, 495, 508

1

INDEX.

451)

Pago.
Astyi'is Tunilnillii

zonalis

G45,

31)6,

Atwood's shark
Atylus creimlatus

Paso.

Bays and sounds,
nuuldy shores
Bays and souiuls,

645
410,42:?, 518
457

_ .

vulgaris

. .

557

...

557

.

Aulacomya hainatus
Aurelia ami ta

723
723, 447, 449, 451,

454

Auricula Uideutata
denticulata

662
662
662

uiy osotis

Autolytus cornutus- 590, 392, 397, 410, 422
species.

.

.

.

627, 352

578

iuiprovisus

579

ovularis

579

rugosus
tiutiuuabuluiu

579

shores

Bays and sounds,

contractum
Bicidium parasitic um
Bittium Greenii

nigrum

.

shores

300

Blackrish

.

shores
.

muddy bottoms

pallipenuis
species

637
541, 464
541, 464

739
647

;

Blood-drop
Bloody-clams

463,479,515
514
515
543, 364, 462, 464
543, 364, 462, 464

335
37

309

366

Blue-crab

367, 468

Blue-fish

378

Blue-shark
Boliua alata
Boitenia rcniformis

516,339
521

394

Bays and sounds, fauna of sandy

Bays and sounds, fauna of surface.
Bays and sounds, list of species of
gravelly and shelly bottoms
Bays and sounds, list of species of

636, 508

648, 305, 333, 355, 365, 372,

Bledius cordatus
412

303

bottoms
Bays and sounds, fauua of sandj-

634

377, 383, 393, 410, 417, 423, 428,

Black bass

fiiuna of piles, tim-

buoys
Bays and sounds, fauua of rocky
bottoms
Bays and sounds, fauna of rocky
ber, vessels,

31 V

Bembidium constrictum

516

430

624
634, 460

634

455

Batraclms tau
Bays and sounds, fauna of
Bays and sounds, fauua of gravelly
and shelly bottoms
Bays and sounds, fauna of muddy
bottoms
Bays and sounds, fauna of muddy

544

637, 383, 392, 423, 432, 435

plicata

578, 381, 392

larvaj

455
544, 331

Bela harpularia
pleurotomaria

579, 381, 392, 482

579

of species of

rustica

crenatus. ... 579, 381, 392, 396, 409,
415, 422, 515

elongatus

list

parasitica

balauoide8..579, 304, 331, 381, 392,
452, 482, 486

elinrneus

361

,

of species of

oblonga
Bdellodea
Bdelloura Candida

710

Bulauoijlossus aurantiacus. 627,351,365,453

Palanus aniphitrite

42S

of species of

Bdella marina

562, 409, 415, 422

Kowalevskii

331

of species of

surface in winter

590, 746, 410, 422, 452

Aveui'lla fusca

40!'

of sjiecies of

451

Bays and sounds,

440, 452, 494

392

of species of

surface

.

Autouoo

377
list

Bays and sounds, list
rocky bottoms
Bays and sounds, list
rocky shores
Bays and sounds, list
sandy bottoms
Bays and sounds, list
sandy shoi'es
Bays and sounds, list

091?

flavidnla

of species of

of species of
piles, timbers, buoys, vessels

557

iu5rmis

list

425

451
70,;

Bonito

51(5

Bopyrus

4r,7

Borlasia olivacea

628

BotryllusGouldii..702, 375, 375, 378, 389,
393, 483

334

var. albida

37u

436

var. annulata

376

var. atrox

376

var. bicolor

376

var. farinacea

376
376

421

434

var. Stella

.

460

INDEX.
Page.

376

Botryllus var. variegata
Schlosseri

702

stellatns

702

Bougaiuvillia snperciliaris

Bowerbaukia

411,454
709

gracilis

693

plicatulus

Brackish waters, fanua of
Brackish waters, fauua of eel-grass
Brackish waters, fauna of estuaries
and harbors
Brackish waters, fauna of muddy
shores and bottoms
Brackish waters, fauna of oysterbeds
Brackish waters, fauua of piles of
wharves, bridges, floating timber,

&c

flabellata.

turrita.

eel-grass

Brackish waters,

list

list

debilis

663

solitaria.. .662, 371, 377, 435, 469, 520

465

Brachyura
Brada setosa

663,518

triticea

Busycon caualiculatum
472

640
640

carica

Byblis serrata

561, 501, 511

Caberea

711, 420, 424

Ellisii

Hookeri

Cjecum

711
649

Cooiieri

462

costatum
pulchellum

480

Calcareous sponges

740
575

470

Caligus Americanus
curtus

649, 417, 423, 428
649, 417, 423, 428

575, 459

crassus

577

575

Miilleri

rapax

575,452,457,459
439

siiecies

482

Brackish waters, list of species of
sandy shores and bottoms

662
663

476

&c

517,663
663

j)ellucida

Brackish waters, list of species of
piles of wharves, bridges, floating
timber,

647,518
663

oryza

of species of

oyster-beds

712, 311, 333, 361, 366, 389,

Bulla caualiculata

hyalina
insculpta

of species of

shores and bottoms

Brackish waters,

.

711,496

Bulbus flavus

481

Brackish waters, fauua of sandy
shores and bottoms
Brackish waters, list of species of

-711, 333, 389, 393, 411,

393, 411, 419, 424, 427, 429, 476

460

460

.

424, 489

693
478

.

Murrayana

.733, 328, 334,

. .

Brachydoutes bamatus

muddy

Page.

Bugula

Calliauassa longimana

Stimpsoni.

549
. .

464

545
606, 431, 434, 508

549, 369, 377, 434,

530

Caliope heviuscula

557

Calliopius lievinsculus.. .557, 315, 331, 439,

Branchellion Orbiniensis

624

452, 455, 519

Brauchiella Thynnl

578

Callinectes hastatus.548, 367, 377, 431, 434,

Brauchiobdella Eavenellii..
Brevoortia menhaden

.

624,458,460

438, 451, 458, 468, 479, 516

520

Callista

Brittle star-fish

363

Calj'ptraia striata

651

Bryozoa

707

Campanularia calicnlata

726

Bucciuum cinereum

641

dumosa

729

Labradorense

638

flabellata

728

lapillus

642

flexuosa.. 726,327,334,393,

lunatnm

645

obsoletum
plicosum

641

gelatinosa

641

Johnston!

pyraniidale

637

volubilis.. 726, 334, 408, 411,

rosaceurn

645

trivittatum

641

undatum
undulatum
Wheatleyi
zonale

Bugula avicularia

638, 494, 508, 521

couvexa

681, 432, 435, 470, 518

411

728
725
424

Cancer borealis

. .

546, 745, 395, 409, 486, 493

granulatus

547

638

irroratus...546, 312, 331, 338, 364,

645

367, 377, 395, 409, 415, 422, 428,

645, 518

434, 439, 451, 464, 486, 490, 493,

711

514,515,516,520,521,530
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540

Sayi
vocaiKS
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spooies-olO,
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:Ur., :!s-J, W'J-i,

545
409
4>2,

4(t'.),

VM
Curcimis ^rauiilatus.547,

:VM,

'M'i,

:U)7,:{77,4{;

iJliH, :5()4

I, 4-2.S,

Cardita bDivalis

gramilata

Coronia arctata
Cestodes
C(!stum Veneris
ChaMiojisctta occllatiis

Cha'tognatba

083

Cha'toplcura apicnlata

084

Cbalina arbuscula

Charybdea poriphylla

518

Cbemnitzia bisuturalis

Cavoliiia _c;ymnota
tridcittata

0(59,

ocnUita. .742,

:iOO, 4-27,

429

dealbata

(507, :58:5,

749

iuipressa

393, 444, 453

Ceorops Latieillii

577, 459

Ct'llaria ti-niata

711

Ci Ilopoiiiia

714

.

408

026

518
08:5, 4"2:?, 4:55,

:520, :5:52,

:571,:577, 4:54,

547

08:1

715, 302,

458, r)19

Cba-tobranchiis sanguineus. .OK!,

Mortoni
piimalatuni ....

001

:?91,

742
409, 412, 425, 497
724
056
056
056

seminuda
Cherncs obb)ngus
Cbilostomata
Cbirodota areuata

057
544, 331

710
716
715

coccinoa

714

Iiyalina

713

iiitiila

713

fulininatus

517

piimicosa

714

nianiioreus

517, :599

ranmlosft. 714, 312, 333, 405, 411,

424,490
scabia

oolitica

Chiton apiculatns

001

ruber

602

Cbironomus halophihis..
oceanicus

714, 419, 424

verrncosa

.5:59,
5:39,

714

ilciisa

711

Cbondracanthus coruutus
Chondrus crispus

fastigiata

712

Chrysodonius pygiuii'us

711

Cicindela albohirta

Cellnlaria chelata

710

Hnokei i
ternata

711,490
712

tunita
Cellnlariiia
Ci-iitro]>ristis fiiscus
-

Cepou distoitns

rnhricornis

:324,

:i82,

404
541

392,

Cerithiopsis Eraersonii..e48, 410, 417, 423,

428

541, 304

541

Cincras vittata
Cingula aculeus

580
654

arenaria

654, 517

653

hevis

minuta

653
053
698, 419, 424
607

Hiodesta

Ciona tenella

Greenii. 647, 333, 383, 393, 410,

Cirratulus fragilis

417, 423

grandis

.

541
541, 336, :304

marginata
repauda

410, 434

terebrans. .

304

hirticollis

520
332,

404

larviB

505, 390, 409

Ceicbiatulus, species.0:50,

519
578

034

505

Ccratacantlms anrautiacus

:579, :392,

514

505

minax

331,

541, :364

duodccinignttata
geuerosa

573, 459

Cerapus fucicola

409, 415, 421

039

dorsalis

710

Ceplialopoda

.

.000, 319, 332, 348, 304,

371,377,422,468
007, 416, 422

648, 393, 417, 423,

tenuis

428
Ceritliiinii

648
048
079, 420, 429, 518
456
723

ttTcbrali-

GruMilaiKlicuiii

Camlina arenata

Ct-'llcpora

Sayi

4:54,407

iiia'uas

Canlinm

CeritliiiiJU

Kmersonii

048

Cirripedia

Greenii

047

Cirrbinereis fragilis. .007, 332, 397, 410, 422

uigrocinctuiii

048

Cistenides Gouldii. .012,

reticulatuin

848

578
:}23, 3:32, :349, :565,

:571,:377,422,428,434
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Clam, bloody
long

463,357,309
464

nianiuose

quahog
rouud

359

sea

358

soft-shell

464

359

Page.

Copeopoda
Copepods, free
Corallina officinalis

Corbula contracta
Cordylophora, species
Coronula diadem a
Corophiiim cylindricum.

358

surf

319

Clam-wonus

734

multicoruis

Clidiopliora tiilineata.. .673, 418, 423, 429,
432, 435

579, 460
.566, 392, 382, 377,

370, 434, 422, 415

Corymorpha nutans

736

pendula

734, 328, 334

Clava leptostyla

573,455
451, 452
316
672, 418, 423, 429
734

736,510
738
735
735
667

Corynactis albida
Coryne gravata
mirabilis

668

Coryphella gymnota

668
668

Cosmocephala ochracea.

Clioua retusa

668

Crab,blue

Clioue borealis
limacina

668

edible

367,458

668

fiddler

336,367

Clio borealis

limaciua
Miquelouciisis

-

668, 444, 453

papillouacea

410, 423, 434

367

green

312

sulphurea

744, 430, 409, 412, 421,

Clitellio irrorata

623„324, 332, 365, 463

Clupea elougata
Clytia bicopbora

520

hermit
horseshoe
lady
laud

725

mud

726

oyster

425, 427

cy liudrica

intermedia
Jobustoui
poterium

726,408,411

rock

725,334,-408,411

sand

uuiflora

.

338
337

367

soft-shelled

spider

368
339, 368, 395

Crangon boreas
septemspinosus
vulgaris.

.

. .

400
550

550, 339, 364, 369, 377,

.608, 343, 365, 422, 428

395, 400, 409, 415, 422, 428, 434,

610

451, 455, 463, 464, 479, 490, 493^
501, 514, 515, 516, 518, 519, 520,'

urceolata

Cocblodesma Leauum.

..

.673, 418, 423, 429

521, 529

516

Cod
Cod-fish,

340, 370

312,415
338

726

608

torquata

Clymenetorquatus.

313, 339, 368, 415

312

726

726,725
607

volubilis

Clymeuella

.630, 325, 332, 365,

moUusks foimd

517

in

Cold waters of the ocean shores,
fauna of

685
684

Crassina castanea
latisulca

Collisella Dalli

661

681
Crassivenus merceuaria
Crenella glandula . 695, 418, 424, 435, 518,
519

Columbella avara

643

Crepidula acuta

484

...540,335

Coleoptera

dissimilis

645

Gonldiana

645

lunata
rosacea

645
645

translirata

644

Common muscle
Common prawn
Common skate

307, 361

Conchoderma_ anrita

580, 392

virgata

339
521

580,392

.

.

650

convexa...650, 333, 355, 365, 371,
377, 423, 429, 435, 463, 479
fornicata..649, 333, 355, 365, 410,
412, 414, 417, 423, 429, 435, 475,

glauca
plana

515
650
650

ungniformis. ..650, 333, 355, 365,
410, 417, 423, 429, 435, 475, 515
Cribella ocnlata

719

Conilera concharum .572, 746, 426, 428, 459,

Cribrella 8anguinolenta.719, 407, 411, 420,

521

424, 433, 447, 485, 496
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Crinoidca
WXl,
411,
S.U,
405,
'Ml,
.707,
ebiunoa.
Crisiii

4ll>,

1-2

1,490,

r)ir)

707, 405, 411

554

554,511,507

(liiadiis[tin()sa

Crn<;il)ulniiistri:itiiMi.(i.')l,:Ut'.>, 410, 417,4'i:?

554

scnlpta

54r>

Crustacea

663

Diaphanadcbilis
Diastopora patina
Diastylis abbreviata

509

Dibranchiata
Dinon\atnra colooptrata

Cryptopodia graiuilata

548

Dinemonia

Ctonoplioiic

7<52

Diiiiyaria

Ctcmilabnis biuj^all
Ctenostomata

521

Diodon pilosiis
Dionc convexa

CHG, 509

Cryplodoii GouMii
obcsiis

Cucumaria

Iirf7,

708
715

fiisifonuis

Culex, species

5:59, 4(>(3

Cuniacea

452,554

Ciimiii ^natelliu<)i.lcs.679, 374, 378, 418, 423,

435

Cyauea arctica

.

.723, 4

10,

447, 449, 450, 454,
455, 739

723

fulva

ri76

669
460,578
681

Diopatra cui.iea.593, 346, 364, 371, 377, 422,
431,434
539,335
Diptera
735,455
Dipurnea couica
Discophorie
Discopora cocciuca
Docoglossa
Dodecacerea, species
Dog-fish
Doliolum, species

Cyclostomata
Cylichna alba
oryza

Doris arborescens

707
663, 508, 518

lignornm

Cymothoa

ovalis

Cynoscion regalis
Cynthia carnea
echiiiata

conve.va

niorrhuana

679

fossor
.. .(>G4,

665
664,307,333

bifida

665
665

corouata
illumiuata
pallida

- - -

Drill

:^06,399

Dusky shark
Dynamena coruicina

520
733,729

411,424,435,515
701

pumila
Dysmorphosa fulguraus
Echiuarachnius parma.
.

681
681, 518

granulatus

557

DetVancia bicarinata

638

Dendrocdpla

632

Dendronotns arboresceiis

ri()5

Diacria trispinosa

669,444,-153

716
716
716
716
716

-

neglectus

717

pentaporus
punctulatns

717
Echthrogalens colcoptratus ..576,459,749
denticulatus

637
492, 496

715

Echinodermata
Echinoidea
Echinus Drobachieusis
gi-anularis

Darwinia compressa

717

punctulata

681

495

717

Echinocidaris Davisii

681

Dactyloinetra (piinqneciiTa ..724.449,454,

719
719

saTiguinolcntus

683, 397, 508, 518

624,458,460

.717, 362, 366, 427,

Eclnuaster ocnlatus

701
701

733
734, 448, 454

429, 490, 503, 515, 578, 520

Sayii

Vahlii

665

-665, 400, 410, 423, 480, 495

. .

Sayana

Delo.''seriasinnosa

307, 333, 400, 410,

515

701,495
702, 495

partita .701, 311, 333, 388, 393, 401,

stellifera

^j"^!

Doto coronata

702

Cyprina Islandica
Cystobranchns vividus

Cfil

607,397,422

572

701

rngdsa

714, 333, 424, 496

423

571

gntta

placenta

723

•

707, 446, 454

Doridella obscura

533

biisnta

Cy therca

Donax

663, 426, 429, 432, 435

Cyllene fnrcigev

570

alta

723
Postelsii
636, 418, 423, 429
Cyclas dentata
Cyclocardia borealis..683, 418, 423, 435, 508
Cyclocardia Novaii<;lia}..68l, 418, 423, 435,
508
'

634

Ecrobia min uta .
Ectoplcura ochracea
Edible crab

576, 459
^••'•^

.

Edwardsia

elegaiis

73.>,

455

357, 458

451
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739, 451, 510

Edwardsia fariuacea
liueata

739,

4-21, 4-25,

497

460

Eel-grass
ia brackish water,

478

Eucronipbodns

554

Eugyra

pilularis

700, 509

Eulalia anuulata

585

480

Elysia chlorotica

667, 480

gracilis

Elysiella catuliis

668, 480

granulosa

715
. .

species

586
585

452, 332, 349, 392, 397, 410,

. .

422, 434

624

516
Eugraulis vittatus
Eusatella Americaua.674, 356, 365, 426, 429,
490, 521

674
Ensis Americana
Eutomostraca....422, 434, 573,*331, 337, 409
667
Eolidia despecta
667
Eolis despecta

Enlamia Milberti

521
520, 576
obscura
Eulima oleacea 655, 418, 420, 423, 427, 460
584, 494
Eumidia Americana
.

.

584

papillosa

584

pistacia
species

452, 332, 349, 392, 397,
410, 422, 452

667

gyniuota

Epelys montosus-571, 316,
.

331, 370, 377, 434

.571, 370, 377, 422, 428, 434,

Eunice sanguinea
Eupagurus Bernbardus

593
548, 501

larvse

452, 464

Epbydra, species
Epizoantbus Americanns

584

vivida

596

Eone gracilis
tiilobus

521

littoralis

the

Embolus pauper
Eucby tragus tri veutralopectiuatus

555

pusilla

species inhabiting

of

734,408,411
734

tenne
Eudorella bispida

animals

iuhabitiug
list

Eudendrium ramosum

451,

lougicarpus

540, 464, 466

.

.549, 313, 331, 339,

364, 368. 395, 377, 409, 415, 422,

740, 510
573, 459

426, 428, 434, 463, 464, 479, 515,

570, 370, 377, 479

pollicaris.548, 313, 331, 364, 368,

tiliformis.570, 316, 331, 409, 422,

377, 395, 409, 415, 417, 422, 426,

Ergasilus labraces
Ericbsonia atteuuata

452, 494

428, 434, 515, 521

Eristalis, species

540

Escbara Pallasiaua

713

pubescens
549
Eiiplonra caudata. .642, 332, 371, 377, 423,

pilosa

712

scabra

714

Escharella A'ariabilis 713, 312, 333, 361, 366,
389, 393, 403, 411, 419, 424, 427, 429, 476
713
Escbariua

.

428, 435

Euryecbinus DriJbacbiensis

716
716
492

granulatus

Eutbora crista ta
Eutimalimpida

729, 454

liueata

712

pediostoma

713

Fabricia Leidyi..619, 323, 332, 397, 410, 422
331
False scorpion

713

Farrella familiaris

variabilis

Eteone limicola

588

robu.sta

588,746
588

setosa
species.

.

.589, 349, 364, 397, 428, 452

Eucbeilota duodecimalis

725,454

veutricularis

725, 454

Eucbone elegans

618, 432, 434, 508

species

422, 392, 416

Eucope alteruata

727

diapbaua
pentapora
polygena
Eucoryne elegans
Eucratea cbelata

727

Eudendrium dispur

717

Fasciolaria ligata

Fiddler crabs
File-iish

Fishes, food of
list

710
642, 517

336, 457, 467

520,327
514

of external parasites ob-

served on

459

455
Flounder, ocellated, or summer. -.519, 339
520
spotted
parasites of

winter
Flustra avicularia

727

Ellisii

735

bispida

710, 405, 411, 424, 749

liueata

734, 408, 411, 425

710, 487

pedicellata

713, 403, 411, 424

Escharipora i>unctata

Munavaua

520
711

711
708
712
711

1
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712

Gomma

sctiicoa

711

CJcnimaria Americana

tniiK-ata

711

Flustra pilosa

Flnstrclla liispida

708

Manliattensis

gemmosa

541. 364

701..502

Flustriiia

71'2

GIan<lula aronicola

rm

Globicops tiarella

Food

514

Glj'cera

Foraniiiiifoia

425, 430, 412

74r),

735

OcDiiinus incrassatus

Fog-iish
oflislu's

<i82

740

735

Americana

.596

dibrancliiata

,596

Fovia Wanonii
Free swimming and surface animals
Fringed sea-anemono

6153

Goose-barnacles

381

436

Goose-Hsb
Gfugonia tennis

737, 4.57

Frost-ii.sh

519

Fucus nodosus

303

vesiculosns

32!)

303, 487

Fulgur canaliculata

516

Gouldia Innnlat.a
mactracea
Grantia botrj'oides

640

ciliata.

.

685
. .

.685, 418, 423, 429, 518

741

740, 330, 334, 391, 394, 412,

425

carica . . .640, 313, 332, 355, 365, 399,

Holbolli

645

Islandicus-

638

coronata
Gravelly and sandy bottoms otl' tlio
open coast, list of species inhabiting
Gravelly and shelly bottoms of bays
and sounds, fauna of the
Gravelljf bottoms off the open coast,
fauna of
Green-crab

plenrotomarius

637

Gribble

381

pygnia'us

639

Gymnocopa
Gymnosomata
Gymuohemata

626

eliceans

. .

410,417.423,428
640

:

Fundulus pisculeutiis
Fusns ciuereus

520, 458

641

corneus
curtns

638, 517

638

636

liarpnlarius

637

rufiis

Trinubullii

639, 645, 518

Gadus morrlma

516

Galerocerdo

521

tigriiui

Gammaracauthns mucronatus

559
553, 314, 331, 586
519

Gammarus annulatus
locnsta

Haddock,

mollusks
stomachs of

.

Halichoudria oculata
panicea

479, 519, 520

uatator.. 558, 439, 452, 455, 518,
519, 520
ornatus. 557, 514, 331, 382, 393,
455, 486, 519
557
pulex
.

GastrancUa tumida
Gastropoda

- .

-

678, 418, 423

636
590. 453

Gattiola, species

Gebia

affinis

. .

pugilator. 545, 336,

30'!,

pngnax

loriculata

Totfuni

391,393,411,425,476
742
743, 749
743

species

Halisarca, species

744
Halocampa producta.738, 330, 334, 363, 366
Halodrillus littoralis.623, 324, 332, 338, 365,
463

Harbors, fauna of the
Harger, Oscar, on Isopod Crustacea

Harmothoe imbricata

747

54.5,567
582, 321, 332, 392,

680
313, 339, 368, 371

Herm.Ta cruciata
Heterocenis undatus
Heterocrypta granulata
Heteromyaria
Heteromysis forniosa

747

682

460

397,410,422

Hermit-crabs

545

from

7,37

545, 337

....545,367,377,466,468

vocaus
Gemellaria loricata

312

518

Hemimactra solidissima

462, 464,

500

738

520, 530

467

Gemma

taken

.549, 368, 377, 451. 468, 519,

Gelasimns minax

412

gracile .... 729, 328, 334, 376, 378,

557

marinas
559, 314, 331, 486
mucronatus. 559, 370, 377, 466,

504

66S
707

Halcampa albida
Halcyoniuni carneum
Halecium

74

667
464

543,

3(!4,

.548,

415, 422

692
5.53,

396, 400, 415,

422, 452

Heteronereis arctica

59

466
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Heterouereis

assiuiilis ...

591

glaucopis

591

..

591

graudifolia
Heterofiisns Alexandri

669
669
520

..

balea

Hickory shad

Hippa talpoida. .548,

333, 364, 428, 451, 490,

530

Hippocrene Carolineusis

733
733

superciliaris

Hippolyte pusiola. ..550, 395, 409, 422, 457,

Page.

Invertebrate animals, habits aud distribution of the
Imphiniedia vulgaris
Irish

moss
species

Isopoda
Ivory-barnacle
. .

571, 3 5,

.

1

nivalis

Jaminia exigua
producta

493, 511

Hippotboa nigosa

404
742

Isodictya palmata

Jiera copiosa

semiuuda

294
557

742
567
381
331, 382, 392, 486
571
656
656
657

Holothuria Briareus

712
715

Janthina

physalis

737

Jingle-shell

715

Kellia planulata.688, 310, 333, 374, 378, 418,

Holothiirioidea

Horaarus Ainericamis

549, 313, 331, 395,

409, 415, 422, 426, 428, 451, 492, 515,
520, 521, 745

Horseshoe-crab
Horse-mackerel
Horse-muscle
Hyas coarctatus
Hyalsea cornea

Hyale

660
311

fragilis

340, 468

516

423, 435

rubra
King-crab
King-fish

Lacuna divaricata

309

frigida

548

labiosa

669

neritoidea

tridentata

669

solidula

trispiuosa

669

vincta

556,315,331,392,486
Hybocodoii prolifer
736, 328, 334
Hydractiuia ecbinata
736

. .

652, 305, 333, 355, 365, 372,

littoralis

polycliua... 736,328,334,363,
376, 378, 407, 411, 425, 427, 429

Hydrallniania falcata

. . .

.733, 408, 411, 425

Hydroidea
Hydropbihis qnadristriatus
Hj'meniacidon
suberea
Hyperia, species
Ichtbyobdella Fundnli
Idotea c;eca

725
.541,466

377,410,417,423,485

Lady-crab
338, 426
Ltevicavdium Morttmi. . .683, 358, 365, 426,
429
Lafroa calcarata.729, 334, 408, 411, 425, 454
coruuta
729
Lanjellibranchiata
669

Lamiuaria digitata

743

longicrura

744

saceharina

567, 439, 452, 459

Laod icea calcai'ata
Laomedea amphora
dichotoma

624, 458, 460

569,340,364,428

irrorata .569, 316, 331, 340, 364, 370,

divaricata

flexuosa

377, 392, 439, 452, 479, 486,

uioTitosa

pbospborea.

494,514

gelatiuosa

571

gcniculata

.569, 316, 331, 392, 409,

gigantea
longissima

422, 452

robusta

569, 439, 452

Laphy stills

sturiouis

Larva> of balamis

triloba

571

Tnftsii

569, 340, 364, 501

Larvalia

723, 448, 451, 454

Larval macroura

Tdyia roseola

Hyanassa obsoleta.

.

tUl, 313, 339, 354, 355,

365,368,371,377,383, 392, 428,435,
463, 469, 479, 516

688
340
515, 339
652
652
652
653, 495
652

Leda

liuiatula

obesa
sapotilla

Infusoria, ciliated

455

teuuisnlcata

Insecta

539

thraciieforuiis

492
492
492
729
727
72B
727
726
728, 727
727
728
728
557,457,459
455
707
452
689
690>

689
690, 509, 519
690

467
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Lepas
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Limnoria lij^norum

.571

,

360, 377, 379, 392,

482

r)SO, :58-2, n[)2

iinatiftii'ii

ter(>brans

580

jiiiiita

.VH, 382, 392

juiseri fora

579

Italauoiilcs

diadem.a

571

306
580

Linijx't

Limn

1

us australis

Polyphemus

579

.

580
57G

virjrata...

aalmonis

575, 459

species
Lcpitlaistylis dytisrus

556, 339,

3fi4,

409,

422, 428

Lepidoiiote armadillo.

581

cirrata

Lepidouotus angnstns
sublevis.

Lepra>a rubra

Lepralia hyalina

581 320, 332,
,

514

of fishes

in brackish waters

713
496, 424, 333

480

bottoms of the outer waters

List of species inhabiting

504

bottoms of brackish waters
soft

ters

.

.705, 403, 411, 424,

515
luteolnui. .706, 403, 411, 424
.

434

muddy
470

List of species inhabiting sandy or

719
.

muddy bottoms

511

List of species

muddy

of outer wa-

commonly found on

shores of bays and soun<ls

List of species inhabiting

shores and bottoms of brackish

470

waters
List of sjjecies inhabiting oyster-

737

teres

737

List of species inhabiting piles of

68S

Leptosyuapta Girardii.. .716,366,361,490

wharves and bridges, buoys, bottoms of vessels, &c., in bays and
sounds

716, 366, 332

List of species inhabiting piles of

Leptou faba j^ella
Leptoiilana folium
roseola

tenuis

Leruani brancbialis

uuciuata
Lerneocera radiata

Lerneonema radiata

632, 487

716
578,460
578
578
578, 458, 465

Lesueuria liyboptera
722, 454
Lencosolenia botryoides. .741, 334, 391, 394
thamnoides
741
Libinia cnnaliculata.548, 339, 364, 368, 377,
431,434,511,521
dubia
548, 368, 377, 431, 434
669
Limacina balea
666
Limax papillosus

377

muddy

tenuis

Li;'pto4(>rgia

421

muddy

bottoms of bays and sounds
List of species inhabiting

713

Leptocbitou apiculatus .661, 423, 399, 410,
749
ruber. .662, 399, 410, 495, 749

459

List of species inhabiring gravelly

and shelly bottoms of the bays
and sounds

713

Leptdclinnm albiduui..

stomachs

615, 382, 392, 453

714

variolosa

548

Lists of species found in the

List of species inhabiting gravelly

pediostoiiha

Leptasterias compta

683

i

Lissa fissirostra

392, 397, 410, 422

Feacbii

species

Liocardium Morton

List of species inhabiting eel-grass

713,420

punctata

719

581, 494

713

Pallasiaiia

719

))ertiisa

List of parasites observed on fishes.

410, 422

squamatus

Linkia ociilata

582
.581, 320, 332, 397,

.

.580, 340, 355, 364,

434, 452, 464, 468

579, 382, 392

.pcctiiiata

. .

370,377,423,431,

579, o82, 452

fasciculaiis

Lope()i)lithiniiis

.

beds i n brackish waters

wharves, floating timbers,

476

»&c.,

392

in

brackish waters
List of species inhabiting rocky bot-

toms of the bays and sounds

482
409

List of species inhabiting rockj" bot-

toms of the outer wat ers

498

List of species inhabiting the rocky

shores of the bays and sounds

331

List of species found on the rocky

shores of the outer coast

487

List of species inhabiting sandy bot-

toms of bays and sounds

428

468

INDEX.
Page.

List of species iuliabiting sandy bottoms of estuaries

464

List of species Inliabitiug sandy bottoms of outer waters

504

List of species

inbabiting

Page.

LueinaGouldii

Lumbriconereis

saudy

shores aud bottoms of estuaries.List of species inhabiting saudy

464

shores of the outer coast
List of species inhabiting surface

490

waters

Lithodomus
Lithothamnion poly morphum. 399,

451

Lunibricus fragilis
Lumbriuereis fragilis

455

Luuatia triseriata

651

heros

652
652

ueritoidea

652

palliata 652, 305, 333, 383, 393, 485

Pecouica
rudissima

652
652
rudis . . 651, 305, 333, 383, 393, 485
saxatilis
652

426, 429, 490, 417, 521

Lupa

431

Machsera costata
Mackerel

fusca.

652

Lobster and other Crustacea, metaof.

By

S.

Lobster, habits
pallida
..

. .

.

634
635, 441, 453, 514

635,416,423,440,453,515
516, 520, 521

punctata
Long clam
Long-tailed sting- ray

Lophius Americanus
Lophopsetta maculata
Lophothuria Fabricii

635

309,357,458,490
521
516, 457

520
519

Lottia testudinalis

661

Lucina contracta
dentata

686
686

di varicata

686

filosa

flexuosa

.

686,509
686

675
442, 516

677
676

.676, 359, 365, 372, 378, 429,

435, 463, 469, 508

Gra>nlandica

676

proxima

677

sabulosa

677

Macroura

549
679

^lactra arctafca

522

395, 492, 745

Loligo illecebrosa
Pealii

L Smith

-.

Maconia calcarea

651

448

556, 434, 452

676

tenebrosa

572, 459

672, 358, 365, 423, 426,

Ly sianassina3
Macha divisa

zonai'ia

383, 392, 469, 653,

593,508
591
429, 435

fragilis

Lizzia grata

548

548

Lysianassa, species

651

653

646, 508, 517

d iacautha

sulcata

morphoses

594

immaculata

Lyousia hyalina

marmorata

Livoueca ovalis

623
594

646, 313, 353, 354, 365, 423,

.

652

neglecta

miuuta

'

594, 320, 332, 342,

646, 365

hastata
Lycidice Americana
Lycoris fucata

651,372,377
652

Littoriuella he vis

..

422,428,434,468
594

364, 371, 377, 422, 463

652

littoralis

594, 320, 352, 342,

Lumbriculus tenuis

309

Grojulaudica

.

splendida

492, 495

Littorina arctica

594, 501, 507

364,371,377,397,410,

tenuis

List of species iuliabiting surface

waters in wiuter

686
fragilis

opalina
364

limata

686

strigilla

shores of bays aud sounds
List of species inhabiting saudy

irrorata

086

radula

gigantea

680

lateralis

680

similis

680

•solidissima.- 680, 358, 365, 412, 418
423, 426, 429, 490

679
740
625
Malacobdella grossa
mercenaria .... 625, 458, 460
obesa
625, 458, 460
Maldane elongata. . 609, 343, 365, 371, 377
Mamma immaculata
646
445
Mammaria Manhattensis
638
Mangelia bicarinata
tellinoides

Madreporai'ia

.

cerina

harpularia

pyramidalis
Margarita Grteulaudica

637,432,435
636
637

519

INDEX.

4G9

Pago.

Margarita obsc^ina
ornata

001, nOS, r)lB
G(il

Margoli-s Caroliiu'iisi.s

Marphysa Leidyi

. . .

.

. .

W.], :nO,

:?:Vi, :i47,
4'J-2,

693

plicatuhi

693, 307, 333, 374, 378

434,r)17

Martcsia cuiuuforinis
071
Mockelia ingons. 630, 324, 332, 349, 305, 423,
428,432,434,453

469, 475

693

K(Miiic()sta

Modiolaria corrugata

694, 509,

discors

649

l.evigata

094, 509, 749

lactea

630, 350, 305

nigra. 094, 418, 424, 433, 435, 518

luritla

630, 502, 508

digitalo

725

Mtora levis. .559, 315, 331, 40'J, 422, 452, 5l9
Molanna, species
543, 379, 392
Molgula areuata.099, 419, 424, 420, 420, 502
Mauhatteusis
099, 311, 333, 361,

caraA^ella

737

366, 378, 388, 393, 375, 401,

Pocahontas
rosea.

Medusa

papuana

304,

400

th(3

694, 518

u'Kiii

334, A'^O, 4it4

7:?:?,

410,

Maislics, fauna of

Pago.

Modiohi nexa

.

630

630, 324, 332, 350, 365, 428

. .

411, 424, 427, 429, 435, 445

737

velella

Megalops and zoea
Melanipus bidentatns
6()2,
Molanogranunus a^glilinns
Melinna cristata
613,
.

.

.

.

451

papillosa

699, 495

403, 409, 520

pellucida

699, 426, 429

518
432, 434, 507

Mclita nitida.560, 314, 331, 382, 392, 434, 479
717
Mellita peutapova

qniuqnefora

717

testudiuaria

717, 427, 429, 749

717

testudiuata

Membranipora liueata

.

.

712, 333, 406, 411,
424, 427, 429

pilosa.... 712,333,393,400,

411,424,490
712,420,424
670

tenuis

Mencstho albula

Menhaden

520

Menipea teruata

711

MenticiiTus nebulosns

515
681

Mercenaria mercenaria

393, 412, 425

Microcionaprolifera

Microdentopus minax
Microgadus tom-codns
Millepora reticulata

745,741
562, 479, 519

518
715, 510

oolitica

Mouocelis agilis
Mouoculodes, species

631 325, 332
556, 452, 455

Monoculus Polyphemus

Mouops

580
631

agilis

Montacuta bidentata
elevata

. .

688, 518
.688, 418, 423, 435, 518

Montagua Gouldii
gymnota

667
667

I)i!ata

666

vermifera

666

Mouomyaria
Moronc Americana
Mud-crabs
Muddy bottoms
sounds,

list

695
514

468
of

bays

and

of species inhabiting.

Muddy bottoms

434

of the open coast,

fauna of

506

Muddy shores and bottoms of brack-

714
520

465
ish waters, fauna of
Mulinia lateralis. . . . 680, 373, 378, 423, 429,
432, 435,470

glaudula

695, 518

hamatus

693, 374, 378, 472, 475

laevigata

694
. .

dock
Molpadia

519

Mneniiopsis Leidyi. . .722, 449, 450, 454, 457
454
Modeeria, species
694
Modiola discrepaus

modiolus.

517

fish

MolIuslvS found iu stomach of liad-

681

viohicea

Mesodesnia arctata
679, 518
676
Mesopieura bideutata
Metamorphoses of the lobster and
522
other Crustacea.
By S. I. Smith.
Metridinm marginatum. 738,329,334,391,

Minnow

700
producta
699, 502, 510
Mollia hyalina
713, 405, 411, 420, 424
Mollusca
634
Mollusks found in stoniacli of codpilularis

693, 309, 333, 401, 410,
418, 424, 495, 515

Murex

canaliculatus
carica

640
540

MuscidtB
larva>

Muscle,

640

364,421,464

common

432

horse

432

ribbed

432

1

470

INDEX.
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Mustelns canis
Mya acuta

521

arctica

areuaria

. .

.

Page.

Nemertes

socialis

672

viridis

671

NeniopsiH Bacbei

672, 309, 333, 357, 359, 365,

372, 378, 410, 423, 429, 435, 458,

bucera

byalina

672

ciliata

inerceuaiia

672

picta

Mysis Americana..

.

,

415, 422, 431. 434, 452, 455, 458,

479, 519, 520

552

ciiprea

Mytilus borealis
corrugatus

692

fncata

694

grandis

tlecussatus

695

demissus

693

discors

694

discrepans
edulis

.

583
-

583, 348, 364, 422, 428

583, 431, 434, 507, 521

638

639,508,518
591

Nereilepas fncata

Nereis ciliata

vulgaris

583
583, 416, 422

Neptunca curta
pygmiea

551. 370, 377, 479

stenolepis

733

ingeus

521 624

552, 370, 377, 396, 409,

628
733, 454

,

Gibbesi..:
Neplitbys borealis

463,409,490,515,521

Myliobatis Fremiu villei

628, 324, 332, 392

583
593'
591,494

590
limbata. -590 318, 332, 341, 364, 371,
377, 382, 392, 422, 440, 453, 463, 516
pelagica
591, 319, 332, 397, 410,
422, 428, 434, 453

694

.692, 397, 333, 361, 365, 372,

virens

378, 388, 393, 401, 410, 418, 424,

.

.

317, 332, 341, 364, 367,

..590,

371, 377, 440, 453,

515, 546

levigatus

,...

694

4.55,

463, 468,

487, 514, 519

426, 429, 432, 435, 453, 470, 475,

Yankiana

590

Nerine agilis

600, 346, 365, 490

lugiibris

460

cirrata

602

modiolus
notatus

693

coniocephala

602

692

Nerocila raunda

pellucidns

692

Neni'optera

pholadis

671

Neverita duplicata

plicatus

543

Nanomia cara

7.36,
. .

Natica clausa

490

671

Nicomacbe dispar

625

Nicolea simplex

607, 397, 410, 422, 494
647, 519

646

flava

518

beros

646

immacnlata
pnsilla
triseriata

Nassa fretensis
Innata

608, 508
613, 321, 332, 382, 392,
397, 410, 422, 453, 494

455

duplicata

646, 517

647, 417, 423, 426, 429

646

Ninoe nigripes

Nogagus

Notomastus

.

610, 342, 365, 371, 377

Notospermus viridis
Nucula corticata

628
691

delphinodonta

obsoleta

64

miuata

trivittata

641

634, 453, 455, 456

459

.

luridus.

Gouldii

Nematodes

4-57,

577, 457, 459

filiformis 611, 342, 365, 371, 377

limatula

640,371,377,479

576,

tenax

640

vibex
Nectonereis megalops

595, 508

Latreillei

645

Nematonereis
Nemerteans
Nemertes obscura

.646, 354, 365, 426, 429,

.

693

rugosus
Myzobdella Ingubris
Naragaiiseta coralii

571, 4.59

690

689,518
690
690

navicularis

proxima

691, 509

. . .

.691, 418, 424, 432, 435,

515, 518, 519, 520

592, 440, 453

radiata

594, 508

sapotilla

627, 324

teuuis

628

tenuisulcata

olivacea

628

tbraciteformis

species

629

thraciformis

691
689, 518

691, 518, 519

690
690
690, 749
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Nuilibrancliiata

Obolia

()(i4

coiiimissiiiiilis

7-2e<,

:W7,

:{:?-l, :VJ;?,

diaphana

727,

407,411,425
:?27, :VM, 429

dichotouia

72-',

407, 411, 425

divaricata
72S,

flabellata

:{90,

fusiformis

:{1):?,

728, 391,

gt'iiicuhaa

. .

39:5,

1'^'llis

Ophiura

olivacea

727, 334, 390, 393

pyiifoiiiiis

476, 303, 37G, 447, 454

species

Uceauia langnida

725, 454
otitei-

519

Ocellated flounder

.545, 745, 33G, 337, 364,

Ocypode pngilator

464, 486

longicornis

P:il"«t lis

516

OrthagorLscns niola
Orthopyxis caliculata

579

Islaiulica

exigiia

656

fnsca .656, 307, 333, 393, 423, 435
impressa..6G0, 656, 333, 418, 423

limuoidea
produota

656
653
656. 333, 418. 423

seniinuda .657, 418, 423, 428, 435
tritida 656, 307, 333, 393, 418, 423

622

Oligocbasra

635

liartraiiiii

634,441,453
634

illecebrosa

sagittatus

Oncbidoris pallida

665, 495

399

Onisciis

fauna of gravelly bot-

toms

Open

500

fauna of niuddy bot-

coast,

toms

Open

fauna of rocky bot-

toms

Open

Yirginiana

coast,

fauna of sandy

Open
Open

coast,
coast,

bot-

500

fauna of rocky shores..
fauna of sandy shores..

Ophelia .simplex
Ophidiuni marginatum

Ophiocoma

(i97

1597

(595
. .

.697, 748, 310, 333, 374,

378, 388, 393, 401, 410, 424, 435, 453

Virgiuica

Otion Cuvieri
Outer coast, fauna

697
5gQ
of,

on

rocky

of,

on

samiy

shores

4^5

Outer coast, fauna
shores

4^9

Outer coast, fauna of, on gravelly
bottoms
Outer coast, fauna of, on rocky
bottoms
Outer coast, fauna of, on sandy
bottoms
Outer coast, list of species of
muddy bottoms
Outer coast, list of species of
rocky bottoms
Outer coast, list of species of rocky

485

489

603, 319, 332, 410

33S

5(io

491

500
511

49^
4y7

Outer coast, list of species of sandy
and gravelly bottoms
>
Outer coast, list of species of sandy
.

491

toms

726
072

shores

506
coast,

..726, 334, 408, 411

Ostrea borealis

545

656

coast,

.

poterium
Osteodesma byali na

393, 423

Open

555, 468

Orcynus thunnina

Canadensis

doalbata'

Oniuiastrcphes

556
556

megalophthalma

534
..056, 307, 333, 383,

iustulpta

462

424
484

.

3()4,

cold waters,

fauna of

Odostoniia bisutnralis

427, 429

7^9

Orchestia agilis .555, 314, 331, 336,

727

polyj^ona

36(i,

Opblnroidea

728

. .

720
719, 303,

.727, 334, 393, 407, 411,

longisyiina

Ocypoda arenaria

719,400
719
7^9

bellis

497

424, 487, 494, 495, 49G

Ocean shores and

719,400,496,517

.scolopendriea

elegans

482

7.jq

Oiihiiipholis aeulcata

727
407, 411, 424

gclatiiiosa

Page.

Ophiolepis tennis

504

shores
490
Oyster
472,355
Oyster-beds in brackish waters,
animals inhabiting
472
Oyster-beds in brackish waters, list
of species inhabiting

476

bell is

719

Oyster-crab

neglecta

720

Pagurns Bernhardus

548

Ophioderma olivaccum

719

longicarpus

Ophiolepis scolopeudrica

719

poUicaris

549
548

3G7

472

INDEX.
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Pagimis pnbescens
Paliemon vulgaris

549
550

Palaemouetes vulgaris

..

Page.

Periplouia papyracea.673, 429, 435, 509, 517

Perophora

377, 452, 463, 464, 466, 479, 516, 519, 520,

.

.

.702, 388, 393, 401, 411,

424
Petricola dactylus

529

Palinurichthys perciformis

515
544, 409, 421

Pallene, species

viridis.

.550, 339, 364, 369,

Paudaliis aunulicoruis ...550,493,511,519
Pandarus, species
457, 459

680

fornicata

680

pholadiformis. .660, 372, 378, 435,
470, 515
Phaleria testacea
543, 464

Pbascolosoma Bernbardus
ciumentarium

branchii

576, 459

sinuatns

577, 459

trilineata

673

Gonldii

Panoxieus depressus .547, 312, 331, 367, 377,

Pbasianella bifasciata

Pandora

428, 434

382, 392, 395, 409, 415, 422,

431, 434, 468, 479, 514, 515

Harrisii

547,313,331,468

Herbstii

547,472

Sa;>i ..547, 312, 331, 367, 377, 382,

468, 479, 514, 515, 516, 749

observed

external,

&c

fishes,

Paractis rapiformis

Parypba

ou
459,455

738, 363, 366, 430

cristata

crocea

Pasitbea nigra
Patella alveus

.627, 353, 428, 521

652

cornea

652

fasciata

6.52

striata

652

sulcata

651

542
542
569
670, 433, 435

reflexipenuis

Pbiloscia vittata

Pholas costata
crispata

671

cuueiforniis

671,517

736

truucata..670, 372, 378, 433, 435, 470

Phoxicbilidium maxillare
544,415,421
Phoxus Kroyeri
556, 434, 501, 511
Pbrouinia, species
567,439, 452
PbylactoliBniata
707
Pbyllobrauchus Ravenelii
824
Pbj'llodoce catenula
587, 494

648

649

testudinalis

661

Peachia parasitica
Peaked-nosed skate
Pecten brunneus

739

concentricus

. .

736, 390, 393, 482

661

fornicata

.

Pbilhydrus perplexus

392, 395, 409, 415, 422, 431, 434,

Parasites,

627
687, 422,

521

gracilis

696

maculata

695

species

. . .

586, 494

586
332, 349, 382, 397, 410,

696,518

fuscus

422, 434, 452

Islandicus

696

Phyllopoda
Phyllopbora Broditei
membrauifolia

Magellauicus

696

Phy salia aretbusa

696

aurigera

737

caravella

737

612

pelagica

612

Physalis pelagica

737
737

636

Pbysophora^
Pbytosus Balticus

736
542

irradians

. .

.

.695, 361, 365, 372, 374,

378, 418, 424, 426, 429, 515

Pealii
teniiicostatus

Pectin aria auricoma

Belgica

Pectinibranchiata

696, 397, 509, 518

Pedicellina Americana. ..707, 333, 405, 411,
424

Pelagia cyanella

qninquecirrha
Pelia mutica

littoralis

542, 364, 464

399

724

Pilumnus Harrisii

547

551

Penellafilosa

578
578, 460
. .

.

492, 496, 404
737, 450, 455

Pill-bug

548, 395, 409, 415, 422, 515

pkuuosa

. .

724

Penicus Brasiliensis

Peniiaria tiarella

573
492, 496

.735, 327, 334, 393, 411,

425, 455, 520

Pentaiuera pulcherrima. .715, 420, 424, 427,
429

Pinuixia cylindrica
546, 367, 377, 520
Pinnotheres maculatus. .546, 309, 434, 459
ostreum
. .546, 309, 317, 377,
434, 438, 451, 459
548
Pisa mutica
.

. .

Placobrancbus catulus
Planaria frequens
grisea

668
633

633

INDEX.

473

Plauaria species

487

Porifera

740

Plauaria viridis

G28

Poronotus triacaiithus

449

Plaiiariaiis

Planoceia nebuli.sa
Platycarciiiiis inoratus

(y.ii,

:W5,

Sayi

fi'.{2

Porpi ta^

7:57

•.V.i2

Portnnus pictns

547

546

Potaniilla podoplithaiiiiia
ociilifera .617, 322, 332, 382,

54f)

397,41(»,422,476

Platyoniiliiisocellattis.r)47,:5:?,'^;:5i;4,l'2(),428,

438, 457, 490, r)01, 515,

510, 533

Platypyxis iyrm(lrica.7-2(i, 334, 408, 411,
Plourobi:icliiaili(i(li)(lactyla

4'24

Ploni'otoina bicarinatuin

Prawn,

339

i(iiiiiiion

Prionotus Carolinns

516

I'rocerudes fre<iueiis

633, 325, 332,

Wiu-atiandii

72'2,444,448,

450,454,455
()38, 418, 423

382
392

633

Protonicdia pingui.s

561

I'rotozoa

-.

740
676
520

brunnea
ceriimm

G37

Psauiniobia fusca

G37

Pseiuliipleuroncctcs Aniericaniis ...

plicata

637
637

Psolns phantapus
Pteropoda

519

plicosa

Pluiuatella fauiiliaiis

710

Ptilota elegaus

492

Plumularia arborea
Catharime

730

Ptilocbeirus pingnis .561, 431, 434, 501, 507,

732

falcata

732
733

species

407, 411

teuella

731

corimcopiic

Podarkc obscnra

.--.589,319, 332, 382, 392,

410,440,453
566

Podocenis cylindricns

5G1 493

f iicicola

,

Polia obscnra

628

Poliuiaglutinosa..631, 324, 332, 382, 392,
410, 423

519

Ptychatractns ligatus

662

Puritnra lapillns

Polydora ciliatnm

603, 345, 364, 453

428, 416, 422

species

Polymastia robnsta

744

Polyuoii cirrata

582

dasypns
squamat a

640
656

Quahog-clani

359, 463

Rabbit-fisli

521

Radiata
Raia diapbana

521

715

vacillatnni

Rhipidoglossa

661
609, 508

463
dibranchiatus.596, 332, 341,
364,371, 377, 428, 431, 434, 463,

516

Rhynchoprobolus papillosus
Rhynchoscolex papillosus

520

Rissoa aculens

707

.

729, 454

Rhodine attenuata
Rliodymenia paluiata

460
625, 458, 460

arctica

exarata

Pontogeneia inerniis
557, 452, 455, 519
Pontonenia marinnin.. 634, .525, 332, 434,
453, 455
Porjrec

627

Rhegmatodes tenuis

364. 371, 377, 428, 434, 453,

737
661

rapax

744, 334, 394

Rhabdoccela

581

Polypi
Polyplacophora
Polyzoa
Poinatoraus saltatrix

Pontol»d('lla

642
356, 490

Razor-shell

496, 492
Rliynchobolns Aniericanus ..596, 332, 342

580

inediocris

521

laivis

581

Polyplieinus occidentalis

Ponds, brackish, fauna of

640

Pyramis fusca

Reniera, species

451

306, 332, 485

544

carica

382, 392, 410, 422, 434, 453, 468

Polycystiiia

(;42,

Pycnogonidea
Pyrnla canalicnlata

Ranella caudata

.

G42, 517

Pnhnonata

Polyccra Lessonii . .665, 333, 400, 410, 423,
PolycLtota
580
PolyciiTUS eximius. 616, 320, 332, 371, 377,

Pomolobus

668

.634, 326, 332, 434

514

Miglielsii

746
746

654, 306, 333, 383, 392

654
654, 495, 517

654

niinuta

653

Stiiupsoni

Roccus lineatus

653
514

Rock

514

474
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304

Eock-barnacle
Kock-crab

312

Eock-iish

514

Eock-weeds
Eocky bottoms of the bays aud

303

list

485

of species
species

Saphenia

734
.'

516
775
423

359, 458, 469

liholadis

671

515

rugosa
Scalaria augulata

671

.618, 323, 332, 392,

Sabellides cristata

613

Saccobraucliia

698

Sagartia leucohiua. .738, 329, 334,363,366,
391, 393, 412

671

660

clathrus

660

Grronlaudica

660

Humphreysii

1

660

liueata

660, 418, 423, 435

multistriata

660, 418, 423, 435

subulata
Scalibregma brevicauda

Scajiharca transversa 691, 809, 333, 401, 410,
408, 424

626,440,453

Scionopsis palmata..614, 321,332,397,410,

species

Salpa
Caboti

cyanea

.

.453, 455, 456, 457

567,430,436
706, 43^, 439, 445, 454
706

476
Sclerodactyla Briareus
Scolecida

.

^

507

338

tenuis

362,427

Sand-shark
Sand-shrimp
Sandy bottoms in bays and sounds,
fauua of
Saudy bottoms iu brackish waters,
fauua of
Sandy bottoms in outer waters, fauna
of
Saudy bottoms in bays aud sounds,
of species

Scolex

339

Scollop

425

Scomber verualis
Scup
Scutella parma
Scyphacella arenicola

500

464
504

iu

species

Scyphax

in outer waters, list

of species

.

601,345,364
.600, 345, 364, 453, 463
457

quinquefora.

462

iu brackish waters,

of species

Sandy bottoms

viridis

521

428

bays and sounds,

361,374
516
514

717
,

717
568, 543, 337, 364

567
567

Sea-anemones

329

Sea-bass

514

Sea-cabbagi;

303

Sea-ciaui

358
520

Sea-herring

Sea-pork
334

715
627

Scolecolepis cirrata. .602, 416, 422, 428, 501,

416, 422

Saud-crab

Saudy bottoms

660
605, 416, 422

.738, 330, 334. 365, 366, 425

Sagitta elegans

Sand-dollar

573, 439, 452

Saxicava arctica.. 671, 309, 333, 401, 410,

392, 397, 4 0, 422, 428, 426, 476

Saudy shores
faunaof

677

apicai,a

Sarda jielamys

Sabellaria vulgaris. 611, 321,332, 349, 365,

Samytha

676

sordida

397, 410, 422

modesta

of

490

Sarsia mirabilis

617
.

list

distorta

Sabella oculifera

uiicrophthalma

464

r

487

Rudder-lish

list

364

coast, list

of species

Eound Chun

list

of species

Sapphirina, species

331

of species of

Eocky shores on the outer

list

489

Sauguiuolaria fusca

and sounds,

shores of bays

fauua

of

Saudy shores of outer waters,

303

fauua of

var,

462
iu outer waters,

498

Eocky shores on open coast, fauua of.
Eocky shores on bays aud sounds,

list

491

of outer waters, list

of species

Eocky

of

Sandy shores

Sandy shores of brackish waters, list

409

of species of

Eocky bottoms

iu outer waters, fauna

Sandy shores of bays aud sounds,
394

sounds, fiiuua of

Eocky bottoms of the open coast,
fauuaof
Eocky bottoms of bays and sounds,

Page.

Sandy shores

Sea-robin

402,419
516

INDEX.

475
Villi''.

Sea

uicliin

447

:520, 4:i-*,

Sijiucle iMiualis

SolecuituH

079,518

Seipnla diaiithiis

620, 322,

C'arilciiis

(iTf)

divisuB

676

:W2, 3U7,

fragilis

:,18

410, 410, 422, 426, 428, 476

«i'»'j"s

075

:{:{2,

porrecta

622
622

lucida
spiioi bis

Senipes Gnvnlandicus
Sertularia anguina
antenniiia

argeutea

. .

7:52,

:m

,

Solcuiya borealis
S(di'n

621

bidcns

{\7(\

CaribaMis

675

centralis

cyr.

TAO

costatus

{,7't

divisus

(;7(;

ensis

674

710

clielata

cornicina

7:5:5,

674

518
710
411, 425

40.S,

OK)

Aniericanus

729, 408, 411

iVagilis

(i76

675

675

dichotoiua

728

gibbus
Guiueensis
Say ii

ebnniea

707

viridis

falcata

7:5:5

Solenoniya borealis

gelatinosa

728

ciiscuta

709

cupressiiia

7:i2,

408, 411, 425

geuiculata

727

longissima

728
747

loricata

pumila

. .

.732, 327,

'.i'M,

391, :i93,
408, 487

tencrissiiiia
uiiillora

volubilis

Sertnlariua

:«9

Spisula Sayii
solidissima

coronata

Skenea planorbis

and other Crustacea

741

oculata

605

panicea
snlphurea

742
743

627

744

nrceolata

745

Spongia^

740

627

Springtails

:?31

521

Squeteagne
Squid

655, :533, 383

serpnloides

655

Squilla

empusa

515
:

. .

545

468, 515.

5:5(5

Squilloidea

.551

Stand.'lla lateralis

680
:535

522

Staphyliuida'

367

Star-lish

Solecurtus bideiis

676

Staurocpplialus pallidus

32 V

440, 441

551, :?69, 377, 4:54, 439, 452,

516

Soft-shidled crabs

lobster

741
740
741

prolifera

627

Small tnnny
Smith, S.I. Catalogue of Crustacea.
Smith, S. I. Metamorphoses of the

4:50

412

573
627, :553

Gouldii

.580

680

Sponge, massive siliceous
red
Spongia botryoides

517

Skate, coHimon

622

622
397, 323, 410, 453
621, 332, 392, 422
636

spirillum

Spirula Pei'ouii

566, 501, 511

Sipuncnlus Bernhardus
camientarins

621

species

ciliata

aftine

669, 443, 453, 516

sinistrorsa

369

675

669

Oouldii

675

uotata

345, 365

602, 344, 365, 453

lucidus

741

Sipnncnloids

(;03,

setosa

520

Sipho Islaudicus
SiphoncL'cetes cuspidatns

3:^9, :568

Spio robusta

Spirorbis borealis

675, 358, 365, 426, 429

569, 315, :531

Si)ider-crab

726

582

Siphouostoma
Siphonostomnm

470

725

Sigalion Mathilda;

689
.688, :J60, :J65, 429, 435,

Sphieroma <iuadridentata

379,:?83

Siliquaria gibba

. . .

Spinalis Fleniingii

546, 367, :377, 467

Silicea

675

733
725

Sesarma reticulata
Shad
Ship-worm
Shrimp, common
sand

Siliqua costata

velum

675

4:58

595, 348, :?64

476
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Steuosoma inorata

569

Tellina calcarea

570

tilifoimis

677
676
676

Fabricii

Stereoderiua uuisemita

715, 503

Grojnlandica

Sternaspis fossor

606, 507

lata

676

proxima

677

Steuotouius argyrops

514

Stimpsouia aurautiaca
Stheuclais Leidyi

627, 352

tenera

582
picta 582, 348, 364, 422, 428, 501
Sting-ray
...521,458
514
Stomachs of fishes, species found in.

Stomolophus meleagris
Stomotoea apicata

724
734, 455

514,339
Stroiigyloceutrotus chlorocentrotiis.
716
Drobachieusis 716, 326,
Striped bass

406,411,420,424,438,
454, 486, 496, 447

655, 460

Stylil'er Stiiiipsouii

Styliohi vitroa

668, 443, 453

Stylochopsis littoralis

632, 325, 332

Suberites compacta

744

suberea
Surface and free
Surface

744

swimming animals

sjiecies in

winter

Surf-clam
Summer flounder

Summer

436
455

613, 507

Teredo

378,380,383
670
669, 384, 393, 453, 482
670, 387, 393

dilatata

navalis

megotara
palmulata
Thomsonii

670
670, 387, 393

Tergipes despectus

667, 495

Tetrastemma arenicola
629,
Thamnocnidia tenella.. ..736,407,
Thaumantias diaphana
Thecosomata

351, 365

Thracia Conradi
truncata
Thyasira Gouldii

686

Thyone Briareus 715,

362, 366, 376, 378, 418,

420, 424, 427, 429, 433, 435

716
716

Tiger-beetles

gracilis

716

tenuis

716
735
516

Tiger-shark
Tima formosa

'Syucoryne gravata

Syngnathus Peckianus
Tieniobranchia
Tagelus divisus
gibbus
Talitrus longicornis
(]

uadrifidus

706
676, 435, 518
675, 373, 378, 435, 470

556
556

Talorchcstia longicornis .556, 336, 364, 462,
464, 489, 543

uicgalophthahna 556, 336, 364,
462, 464, 490
tiluiii

Tape-worms
Tautog
Tautoga onitis
Tectibranchiata

Tectuia alveus
testudiualis

573, 381, 392, 452

456

515
515
662
661
661

Tedauia, species. 743, 334, 391, 394, 412, 425,
498, 749

727
668
745

674, 509, 517

Girardii

734

411, 425

673, 426, 429

Thyropus, species
Thysanopoda, species
Tiaropsis diademata

Syncoryna
Synapta Ayresii

Tauais

613

Terebellides Stroemi

399, 410, 417, 423, 428
Syllis, species

298, 299, 436, 485, 506

Terebella ornata

Themisto, species

590, 453

678

versicolor

Temperature of water

458, 519

740
Sycandra ciliata
Sycotypus canalicuhitus .640,332,355,365)

677
677

sabulosa
sordida

358,490
521

skate

677
678, 429, 432, 435, 470

tenta

567
554, 452, 516

725, 454

335
521
729, 448, 454, 455

Toad-fish

516

Tom-cod

519,331
626, 453

Tomopteris, species

352
Tornaria
Tornatella puncto-striata
664, 518
663
Tornatiua canaliculata
616
Torquea eximia
Tottenia gemma. 682, 359, 365, 426, 429, 445
Manhattensis
682

Toxopueustes Drobachieusis
Trachydermou ruber
Trachyneuia digitale
Travisia carnea
604,
Trematodes
Trichina

716, 447

662
725, 454
431, 434, 508

456
456

Triforis nigrociuctus.648, 305, 333, 372, 377,
383, 393, 410, 417, 423, 428, 515

Tritia obsoleta

641

trivittata.641, 332, 354, 365, 283, 392,
410, 423, 428, 435, 463, 515, 519

INDEX.

Tiitoniii iubun.'si'ciis

Keyiioldsii

Tritonium pyj^uiiium
Trocbus divaricatus

(iGf)

Turtonia mi mil

GUf)

nidda

(j:i'.)

I'lva latissinia

Uuciola irrorata

Tronibidiiiin

3U1

Trombidiiuu, species

r)44

fiOf), 4:V2, 4:M, 507
Trophonia atlinis
Tnimbnll, J. H., moUusks found in

stoniach of cod-lisb

Trumbull,

517

J. H., niollusks

found

in

stoniacb of baddock

a

(m2
054

striatullus

477

518

687

687
303,315
5(;7,

340, 3(i4, 370, 377, 40U,

415, 422, 426, 428, 4:U,

501, 507,

4:!4, 193,

514,749

Urosalpinx cinerea ..641,

3n(i, :{:«, ;J72,

377,

383, 392, 399, 410, 423, 428, 476

556, 452

Urotboi", species

irtriculuscanaliculatus

663

Valkeria cusciita

709
709

pusttilosa

Try j^ou centroura

521

Velella mutica

Tubiporacateuularia
Tubnlarina
Tubularia cristata

712

Venericardia cribraria
granulata

684

Venus castanea

685

7:53

736
734
735

raniosa
stellifera

Tubnlipora

tlabellaris

..

.70S, 333, 405, 411,

425, 496

pbalangea

708

patina

707

737, 455

684

676

fragilis

gemma

682

Islandica

683

682

INIanbattensis

merceuaria ..681, 359,

372, 378,

:565,

429,435, 458, 463, 469

Tunicata

698

minnta

687

Tuuny, small

516

notata

681

Turbellaria

627

prteparca

Turbo

canalis

652

Vermetus

681

649

lubricalis

649

radicula

irroratus

651

jugosus

652

Vermilia, species

littoralis

652

Vesicularia armata

minutus

653

621,416, 422
710, 405, 411, 424

651

cuscuta .709, 333, 389, 393, 404^
411, 424

661

dichotoma

planorbis

652
655

404,411,419,424,476
familiaris
710

quadrifasciata

652

fusca

rudis

651

gracilis .709, 333, 389, 393, 411,

sulcatus

652

tenebrosus

651

obligatus

obscurus

,...

palliatus

ventricosus

652

vestitus

651

vincta

652

Turbouilla areolata

658
658

costulata

elegans

..

.657, 418, 423,432, 435

659

equalis

interrupta

. .

.657, 418, 423, 428,

432, 435, 517

479, 519, 530

Volvaria alba

515,339

Wbite-armed anemone
White pcrcb

339,514
735, 455

Winter flounder
Xiphosura
Polyphemus

bisuturalis

656

irnjjressa

656

interrupta
Turritopsis uutricula

657, 517
7;>4,

454

663

Vortek Candida
Warrenii
Weak-fisb

"Willia ornata

517

663

caualiculata

659

erosa

550

zostericola. .550, 369, 377, 396, 452,

657

659

710,420,424
424

stricta
•

709, 333, 389, 393,

Virbius pleuracantbus

seminuda
Turritella a'cpialis

. .

Xylotrya fimbriata
palmulata
Yoldia angularis
arctica

634

633
329

520
,

ti7(i,

..

580

580
379, 387, 393
670
690

689

INDEX.
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YoWia

690

fJoniaii

Zirpliix^a crispata

Zoauthus Americanos

obesa

089,432,435,518
690 509

sapotilla

689, 509, 518, 521

Zoea and megalops
Zostera marina
Zygodactyla Gvcpnlandica

limatula

thraciformis
Zaiiclea

690, 509
''^^

gemmosa

Zirfiua crispata

G71 433
,

parasiticus

071

740
740.

451

460
729 449, 454

EXPLANATION OF PLATE
Figure

1.

2.
3.

4.

<A11

tlie

I.

—Pinuixa cyliudiica Say, (p. 546 male, enlarged four diameters.
—Piunotheres ostreum Say, (p. 546 male, enlarged four diameters.
—Panopeus dejiressus Smith, (p. 547 male, natural
—Platyoniclius ocellatus Latreille, (p. 547 male, sliglitly reduced ia size.

figures

;)

;)

size.

;)

;)

were drawn

liy J.

H. Emerton.)

Plate

Fi::.

Fig.

1.

2.

Xo.

Fig.

4.

&l)3

I.

EXPLANATION OF PLATE
Figure

5.
6.

II.

—Hippa talpoida Say, 548;) dorsal view, enlarged about two diameters.
—Pandalus annulicornis Leach, 550 dorsal view, slightly reduced in
(p.

(p.

;)

size.
7.
8.

—Gebia
—Callianassa

affiuis

Say, (p. 549;) female; lateral view, slightly enlarged.
outside, natural
;) larger cheliiDed

Stimiisoni Smith, (p. 549

;

size.

9.— Palsemonetes vulgaris Stimpsou,

and one-half diameters.
(All the figiircs

were drawn by

J.

H. Emerton.)

(p.

550

;)

male; lateral view, enlarged one

Plate

Vi'i.

Ki-.

:>.

f,.

Ko. 515

Fiff.

Fi?.

7.

«^?*8*««

KiK.

!••

8.

II.

EXPLANATION OF PLATE

IIL

ft

Figure

10.
11.

—Crangon vulgaris Fabr., 550 male dorsal view, natural
—Virbius Zostericola Smith, 550;) female; lateral view, sligbtly
(p.

;)

size.

:

(p.

en-

larged.
12.

—Mysis stenolepis
four diameters.

Smith,

The

sented in this figure
.

13.

;

(p. 551;) youug female; lateral jview, enlarged
anterior margin of the carapas is not well repre-

see description.

—Diastylis quadrispinosa G. O. Sars, (p. 55
diameters.

(All the figures

were drawn by

J.

H. Emerton.)

{

;)

lateral view, enlarged seven

Plate III.
Fig. 10.

Fijr. II.

2*0. 511

Fig. 12.

Fig.

i:i.

No. 520

\

EXPLANATION OF PLATE
Figure

14.

— Orchcstia

agilis Smith, (p.

IV.

555;) male; lateral view, enlarged five di-

ameters.
15.

— Gammarus

ornatus Edwards,

(p.

male

557

;)

(p.

563

;

lateral view, enlarged

two

diameters.
16.

—Ampbithoe

maculata Stimpsou,

;)

male

;

lateral view, enlarged

two diameters.
17.
18.

—Ampelisca sp., (p. 561 lateral view, enlarged five diameters.
— Cerapus rubricoruis Stimpson, (p. 565 female lateral view,
;)

;)

five diameters;

;

and hand of the second pair of

enlarged

legs of the male, en-

larged the same amount.
19.

— Unciola irrorata Say,

{All the figures -n-cre clra'wn

by

J.

(]}.

567

;)

male; dorsal view, enlarged six diameters.

H. Emerton and

S. I.

Smith.)

Plate IV.

I'lK.

KiK-

Fig.

17.

l.'>

Fig. 19.

1(1.

EXPLANATION OF PLATE
Figure

20.

—Caprella

geometrica Say,

(p.

V.

5G7;) lateral vie^v, enlarged about three

diameters.
21.

— Sphferoma quadridentata Say, (p. 569;)

dorsal view, enlarged live diam-

eters.
22.

—Idotea cseca Say,

23.

— Idotea

(p.

569

;)

male

Edwards,

(p.

— Idotea robusta Kroyer, (p.

,o69

irrorata

;

dorsal view, enlarged three diameters.

569

;)

male

;

dorsal view, enlarged

two

diameters.
24.

;•)

male; dorsal view, enlarged two diam-

eters.
(Figures

20, 21, 23,

and

24,

wore drawn by

J.

H. Emerton

;

figure 22

by 0. Harger.)

Plate V.
l-'i".

•-'().

Fig. 21.

yo. 7>2

Fig. 23.

Fig. 24.

EXPLANATION OF PLATE VL
FiGUKE

—Limnoria lignorum White, (p. 571;) dorsal view, enlarged teu diameters.
—Erichsonia filiformis Harger, (p. 570 dorsal view, enlarged five diam-

25.

26.

;)

eters.

27.—EricLsouia attenuata Harger,

(p.

570;) dorsal view, enlarged three diam-

eters.

—

Epelys trilobus Smith, (p. 571 ;)|dorsal view, enlarged ten diameters.
29.— Livoneca ovalis Harger, (p. 572 ;) dorsal view, enlarged three diameters.

28.

(Figure 25 Teas drawn by

S. I.

Smith

;

26 and 23

by

0.

Harger

;

27 an:l 29

ly

J.

H, En

ertoa.)

Plate VI.
Fig. 25.

Fig. 20.

Fig. 27

Ko. 535

Fig. 28.

Fis. 29.

No. 530
XU. 7S

EXPLANATION OF PLATE
Figure

30.

VII.

—Lerneonema radiata Steeustrup aud Liitkeu, (p. 57S

;)

female, enlarged

two

diameters.

— Paudarus, (p. 576 female dorsal view, enlarged five diameters.
—Nogagus Latreillii, (p. 576 male dorsal view, enlarged five diameters
33. — Sappliirina, (p. 573
male dorsal view, enlarged ten diameters.
34. — Lepas fascicnlaris Ellis aud Solauder, (p. 579;) lateral view of a single
31.

;)

;

32.

;)

;)

;

;

animal from a large cluster, slightly enlarged.
35.— Phoxicliilidium maxillare Stimpson, Tp. 544 ;) male

two diameters.
(Figure 33 was drawn by

S. I.

Smitb

;

all tlie

others by J. H. Emerton.)

;

dorsal view, enlarged

Plate VII.

V\<i.

:to.

Fiji. 32.

Fig. 33.

No.

.I.'itj

No. 537

Fig. 35.
Fig. 34

,7

EXPLANATION OF PLATE
FlGUPvE

3G.

— Squilla

empusa Say,

(p. 530;) lateral

VIII.

view of tbe fiee-swimmiug

larvoo

in one of its later stages, enlarged ten diameters.
37.

—Zoea of the common crab.
before

it

Cancer

irroraiits, (p.

530

cbaugcs to tbe megalops condition

;

;)

in tbe last stage just

lateral view, enlarged

seventeen diameters.
38.

—Megalops stage of tbe
tion

(All the figures

;

same, just after tbe change from tbe zoea condi-

dorsal view, enlarged thirteen diameters.

were drawn by

J.

H. Emertoii.)

Plate VIII.

Ho.

Kijr.

519

:n.

1^0. 505

Fi^. 37 a.

—

EXPLANATION OF PLATE

Figure

38.

Larval youug of tlie Lobster, Homarus Americanus Edwards, (p. 522.)
A. Lateral view of the larval young in the first stage observed, enlarged
seven diameters.
B. The same in a dorsal view, the abdomen held horizontally.
C. Antennula, enlarged fourteen diameters.
D. One of the thoracic legs of the second pair, enlarged fourteen diameters a, exopodus
i, epipodus
c, brauchia\
;

39.

IX.

;

;

E. Lateral view of the larval young in the third stage, enlarged five and

one-half diameters.

abdomen seen from above, enlarged ten diamone of the small spines of the posterior margin of the terminal
segment, enlarged fifty diameters.
G. Basal portion of one of the legs of the second i>air, showing the epipodus and brauchiie, enlarged fourteen diameters.

F. Terminal portion of the
eters

(All the figures

;

a,

were drawn from alcobolic specimens, by

S. I.

Smith.)

Plate IX.

v\<:.

:te.

Fig. 39.

^

EXPLANATION OF PLATE
Figure

40.

—Lepidouotus
proboscis

41.

—The

;

sqnamatus,

(p. 581;) anterior

X.

part of the body, head, and

dorsal view.

same; end of the proboscis; front view, showing the jaws and

papillaj.
42.
43.

—Lej)idonotus sublevis, (p. 581;) dorsal view.
—Khynchobolns dibranchiatus, (p. 596;) anterior part of
head

44.

lower

;

—The same

body,

mouth and

side.

lateral appendage, showing the dorsal cirrus, the upper and
lower branchiae and the setigerous lobes between them.
Ehyuchobolus Americanus, (p. 596;) anterior part of the body and extended proboscis dorsal view.
The same lateral appendages, showing the dorsal cirrus, the branched
gill, the setigerous lobes, and the ventral cirrus.
;

.

45.

—

4G,

—

;

(Figures

40, 41, 42, 45,

;

were drawn from nature hy

Tvere copied from Ehlera.)

J.

H. Emerton;

44

by A. E.

Vorrill; 43

and 46

Plate X.

Fig.

FiR. 43.

-10.

Fig. 45.

Fig.

Fig.

4-2.

Fig.

No.

No. 543

Fig.

41.

44.

5.i8

46.

m

^s^

-

'

—

No.

No. 560

1
;V)y

EXPLANATION OF PLATE
Figure

XI.

— Nereis viieus, (p. 590;) head little more tban natural size dorsal view.
— The same extended proboscis dorsal view.
49. — The same
probosci sventral view.
50. — The same
lateral appendage.
51. — Nereis limbata, male, (p. 590;) a few segments of the middle region of the
47.

;

48.

;

;

;

;

;

body, anterior region, head and extended proboscis

;

dorsal view.

—Nereis pelagica, female, (p. 591 natural size; dorsal view.
dorsal view.
53. — The same male, natural size
dorsal view.
54. —The same head more enlarged
55. —The same
proboscis ventral view.
dorsal view.
56. — Phyllodoce gracilis?, (p. 586;) head
52.

;)

;

;

;

;

;

;

;

(Figure 51 was drawn from nature by J. H. Emerton;
54, 55, from Malrugreii; 56, from A. Agassiz.)

47, 48, 4P, 50,

5-2,

53,

wjre copied from

Elilers;

Plate XI.

Fig.

Fig. 41.

Fig. 48.

r.1.

Fi«.

Via.

y.i.

r.'-'.

Fig. 49.

4^

I

Fig. 50.

Fig. 54.

Ho.

.ViO

Fig. 55.

EXPLANATION OF PLATE
Figure

57.

—Neplitliys picta, (p. 583

anterior part of body

;)

XII.

and head,

miicli enlarged

;

dorsal view.
58.

—Nephthys bucera, (p. 583;) anterior i>art of body and head, enlarged

;

ven-

tral view.
59.

—Nephtbys iugens, (p. 583

;)

anterior part of body

and extended proboscis

;

ventral view.
60.
61.

—The same dorsal view.
—Podarke obscura, 589
;

(p.

alchohol and

much

;)

dorsal view, from a specimen preserved in

contracted in length.

—Nectonereis megalops, (p. 592;) ventral view.
—The same anterior region of body and head dorsal view.
64. — Marphysa Leidyi, (p. 593;) anterior part of body and head, enlarged about

62.

63.

;

;

three diameters; dorsal view.

(rij;iues 57

and 58 were copied from Eblers

;

all

the rest were

drawn from nature hy

J,

H. Emerton)

Plate XII.

Ki".

(il.

Ki;:. •>.

Fig. 59.

m=s

Jfo. soo

Fig. 63.
>fo. 5G4

Fig. 60.

Fig. 64.

No. 568

>Io. 779

2fo.

iM

EXPLANATION OF PLATE XIIL
Figure

G5.

—Autolytus cornutus, (p. 590;) an asexual individual,

fron;i wliich a male is
about to separate dorsal view, enlarged about six diameters; A, A, A,
autennsB of the former; C, C, C, C, two tentacles and one tentacular
cirrus on each side, followed by the dorsal cirri
F, the intestine ; d, the
long seta} and dorsal cirri of the male.
;

;

66.

—The same

anterior part of a female, more enlarged the letters as before ;
the eyes; e, the eggs; /, the intestine 3, one of the appendages of
the anterior region of the body c, the dorsal cirrus; 7(, the setigerous
;

;

h,

;

;

hooked settB.
593 ;) head and anterior part of body, showing part

tubercle, supporting
67.

—Diopatra cuprea, (p.
of the branchife

;

side view.

—The same; ventral view, showing the mouth open and jaws thrown back.
69. — Lumbriconereis opalina, (p. 594
anterior part of body dorsal view.
70. — The same; lateral appendage and
68.

;)

;

setje.

(Figures 65 and 66 were copied from A. Agassiz
70, by A. E. Verrill.)

ton

;

;

67, 68, 69

were drawn from nature by

J.

H. Emer-

Plate XIII.
Fi".

Fi".

(i!

()-..

Ki-.

JXo. 555

No

777

Fiji. 70.

Fiji. 6T.

;N"o.

Fig.

536

fiS.

m.

EXPLANATION OF PLATE
FiGCKE

XIV.

—Clynieuella torqiiata, 608;) natural size; lateral view.
—The same; head and extended proboscis; front view.
73. — The same posterior and caudal segments
dorsal view.
74. — Sternaspis fossor,
dorsal view.
606
75. —Trophonia
anterior portion dorsal view.
605
76. — Anthostoma robustum,
anterior portion of body, head, and
597
71.

(p.

72.

;

;

(p.

affinis, (p.

;)

;)

(p.

tended proboscis
77.

;

;

;)

— Spio setosa,

78.

—

ex-

dorsal view, natural size.

only one of
(p. 602 ;) anterior segments and head ; side view
the two large tentacles is represented.
Polydora ciliatum, (p. 603 ;) anterior and posterior parts dors9.1 view.

(Figtires 71, 72, 73,

;

;

75, 76,

copied from A. Agassiz.)

were drawn from nature by

J.

H. Emerton

;

74,

by A. E.

Verrill

;

77, 78,

were

Plate

Vh'. 71.

Fi-;.

7-.>.

Via. '4.

No. 578

VU'

73.

F\ti.

No. i77

Fig. 75.

No. 079

Fig.

7(i.

Fi"-.

78.

No. 575
570

XIV.

EXPLANATION OF PLATE XV.
Figure 79.— Ammotrypane fimbriata,
80.

(p. 604;)

ventral view.

— Cirratulus grandis, (p. 606;) natural size, from a living specimen
view.

81.

(Fig^es

79

—The same
and

81

;

natural

size,

from a preserved specimen

were drawn from nature by

J.

H.Emerton

;

figure 80,

;

dorsal view.

by A. E.

Verrill.)

;

lateral

Plate

Kiff. 79.

.c'
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Ho.
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XV.

EXPLANATION OF PLATE
Figure

82.

—Ampliitrite

oruata, (p. 613

;)

lateral view,

XVI.

somewhat reduced, from a

living specimen.

—Ampliarete gracilis,
—Euchoue elegans,
85. — Polycirrus eximius,
83.

84.

by means
(Fig^ures 82, 84, 85,

612;) lateral view.
618 ;) lateral view.

(p.

(p.

(p.

616;) dorsal view of a living specimen creeping

of its tentacles

;

natural

size.

were drawn from nature by A. E. Verrill

;

83,

by

J-

H. Emerton.)

Plate

Fi". 82-

V'\". H4.

^v^<vNVS.,AV,\lllll/li^>/////,

JNo. 586

JJo. 585

Fig. 83.

Fig. 85.

Vu\\,l//

I«'o.

587

XVI.

EXPLANATION OF PLATE XVIL
Figure

—Potamilla ocnlilera, (p. 617 iu tube, with bracGhije fully expanded,
from a living specinieu, found at Eastport, Maine.
— Cistenides Gouldii, (p. 612 lateral view.
87a. — The same head and brancliia^, dorsal view.
88. — Sabellaria vulgaris, (p. 611
lateral view.
88a. — The same; view of the operculum and tentacles, from above.
86.

its

;)

87.

;)

;

;)

(Figures

84, 88,

8Sa were drawn from nature, by J.

11.

Emerton

;

87,

8Ta

bj-

A. E. Vorrill.)

Plate XVII.

Fig.

8(i.

Fitr. hT.

.:,n„^«^?^iS^^

f

r

^

^o. 778

Iv"o.

5S0

Fij;-.

Fig.

88(1.

88.

EXPLANATION OF PLATE XVIIL
Figure

89.

— Braucliiobdolla Ravenelii,

(p. (v24 ;) dorsal vie"iv, natural size.
obesa, (p. 625 ;) dorsal view.
Poutobdella rapax, (p. 625 ;) dorsal view.
Phascolosonia fanueiitariniii, (p. 627;) lateral view.
P. Gouldii, (p. 627 ;) lateral view, reduced one-balf.
Pontouciua luarinum, (p. 634;) female, lateral view, enlarged 15 diameters; 0, eggs
r, genital orifice.

W. — Malacobdella

91.

—
—
—
—

92.
93.
94.

;

(Figure 94 Tvas dra'n'n from a liriug sp?ciiiien, by A. E. Yerrill
^erved spccimcng, by J. H. Emertoa.)

;

all

Vno others were

drawn from

pre-

Plate XVIII.

Fig. 89.

Fig. 90.

Fig. 91.

Ko.

5ti9

Fig. 94.

Fig. 92.

IJo. 590

Fig. 93.

EXPLANATION OF PLATE
FiGuiJE

— Cosniocepbalii ocliiacea,

(p. 630 ;) anterior portion, enlarged nearly three
diameters, dorsal view.
The same ventral view.
95fl.
96.
Meckelia ingons, (p. 630 ;) anterior portion of a specimen not full grown,
natural size.
96a.
The same ventral view of the anterior portion and head of a larger
specimen, in a ditierent state of contraction, natural size.
97.
Polinia glutiuosa, (p. 631 ;) dorsal view, enlarged two diameters.
98.
Tetrastemnia arenicola, (p. 629 ;) dorsal view.
99.
Stylochopsis littoralis, (p. 632 ;) dorsal view.
100.
Planocera nebnlosa, (p. 632;) dorsal view.

95.

—
—
—

;

;

—
—
—
—

(AH

XIX.

tlie

figures

were drawn from living specimens, by A. E.

Verrill.)

Plate

FiK. 9C.

Fig. 98.

Fig. 97.

Fl2. 95.

Fip. 9oo.

Ko. Ml

Fix. 9Ga.

Fig. 99.

2^0. S9G

Ho.

0'J2

Fi

-.

100.

XIX.

EXPLANATION OF PLATE XX.
FiGUEE

—Loligo pallida, (p. 635 dorsal view, about oue-tliiid natural size.
—The same the "peu " dorsal side.
102. — Loligo Pealii
a cluster of the eggs.
(p.
103. — The same; an embryo jnst before hatchiug, much eulargcd
a", a'",

101.

;)

101a.

;

?,

63.5 ;)

;

a'", the right "

to four pairs;

tins;

;

;

;

—
105. —

;

;

(FigTires 103, 104 are caniera-luciila drawinga made from the livinff specimens,
the others were drawn fion\ preserved specimens, by J. II. Emerton.)

all

a',

e, the side of the head;
n, the mantle in Avhich
h, the heart
e, the eye
/, the caudal
color-vesicles are already developed and capable of changing their
colors o, the internal cavity of the ears s, the siphon y, the portion
of the yolk not yet absorbed.
The same; an embryo in an earlier stage of development, more highly
magnified the letters are the same as before.
The same; a young specimen, recently hatched, found swimming at the
surface, dorsal view.
;

104.

arms" belougiug

by A. E.

Ten ill;

Plate
Fig. 103.

Fij;.

101.

XX.

EXPLANATION OF PLATE XXL
FiGUKE

— Pleurotoma bicaiinatum, (p. (338;) natural size.
—Bela plicata, (p. 637 natural size.
— Bela barpnlaria, (p. C36;) natural size.
natural size.
— Anacliis
(p. 644
— Astyris lunata, (p. 645;) enlarged.
— Astyris zonalis, (p. 645 enlarged.
—Tritiatrivittata, (p. 641;) natural size.
—Ilyanassa obsoleta, (p. 641 natural size.
—Nassa vibex, (p. 640;) natural size.
—Neptunea pygnia\a, (p. 639 natural size.
— Urosalpiux cinerea, (p. 641 natural size.
— Eupleura caudata, (p. 642 natural size.
— Purpura lapillus, (p. 642;) natural size.
—Tbe same banded variety.
— The same egg-capsules, enlarged one-third.
— Buccinum undatum, (p. 638 natural size.
122. — Scalaria multistriata, (p. 660;) enlarged.
123. — Scalaria liueata, (p. 660;) enlarged.
100.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.

;)

sirailis,

;)

;)

;)

;)

;)

;)

;

;

•121.

E.

(Figure 120 was drawn from nature by J.
S. Morse.)

;)

TT.

Enicrton

;

the rest are from Binney's Gould,

drawn by

Plate

l""lj;.

H>".

Ki;:.

Ki;r.

lOli.

1().|.

Ki_'.

111.

KiK'.

UK

Y\ii.

Ki-

H8.

ll->.

visx.

Ki^'. 111.

nil.

Fiff.

117.

't

Fig. 11 G.

Fitr.

FiK.

Xo.

Fis;. lil.

110.

m]^

t

viz.

XXI.

11M.

II.-..

78.5

Fig. 122.

-r#t

Fig. 123.

EXPLANATION OF PLATE XXIL
Figure

124.

—Fulgur caiica, (p. C40

(From Binney's Gould, drawn by E.

S.

;)

natural

Morse.)

size.

Plate XXII.

]•'!•;.

I'-M.

EXPLANATION OF PLATE XXIIL
FiGURK

— Crucibuluni sti-iatnni, (p. 651 natural size.
—The same side view.
—Crepidula plana, (p. 650;) natural size.
— C. convexa, (p. 650 natural size.
— C. fornicata, (p. C49 natural size.
—The same; young specimen.
natni'al size.
130. — Neverita duplicata, (p. 646
natural size.
131. — Lunatia immaculata, (p. 646
132. — Natica pusilLa, (p. 647;) slightly enlarged.
133. — Lunatia heros, (p. 646;) natural size.
134.— The same; with the animal extended, as in crawling; dorsal view.
135. — The same, variety triseriata, (p. 354;) young, natural size.
natural size, lower side.
136. — The same variety

125.
126.
127.
128.
129.

;)

;

;)

;)

129ffl.

;)

;)

;

(From Binney"s Gould, drawn by E.

S. !Morse.)

Plate XXIII.

Fit;.

Fis-

Fit;.

V28.

12!t.

l--i<'-

Fi-;.

Fi^. i:«.

131.

FifT. 1;M.

%

•

EXPLANATION OF PLATE XXIV.
Figure

—Littorina rudis, (p. G51 natural
—Littoriua palliata, (p. 652 natural
—Lacuna vincta, (p. 652;) enlarged.
enlarged.
— Littoriuella ininuta, (p.
—Rissoa aculeus, (p. 654 enlarged.
— Skenea planorbis, (p. 655;) enlarged.
— Odostomia producta, (p. 656;) enlarged.
— 0. fusca, (p. 656;) enlarged.
— 0. trifida, (p. 656 enlarged.
enlarged.
146.— O. trifida, var., (p. 656
147. — O. impressa, (p. 6.56;) enlarged.
148. — O. seiuinnda, (p. 657;) enlarged.
149. — Enliina oleacea, (p. 655
natural
150. — Ceritbiopsis terebralis, (p. 648;) enlarged.
151. — C. Emersouii, (p. 648;) enlarged.
enlarged.
152. — Triforis nigrocinctus, (p. 648
— Ceritbiopsis Greenii, (p. 647;) enlarged.
enlarged.
—Bittiura nigrum, (p. 648;)
155. — Turbonilla elegaus, fp. 657;) mucb enlarged.
natural
156. — Margarita obscura, (p. 661
—Yernietus radicula, (p. 649;) natural
158. — Ca-cum pulcbellum, (p. 649
natural size and enlarged.
—Acmrea testndinalis, (p. 661 natural
159a. — The same lower side,
—The same, variety alveus natural

137.
138.
139.
140.
141.
142.
143.
144.
145.

size.

;)

size.

;)

6.53 ;)

;)

;)

;)

size.

;)

;)

1.53.

1.54.

size.

;)

157."

size.

;)

1.59.

size.

;)

;

1592>.

size.

;

(Figure 155 was drawn from nature, by A. E. Verrill
drawn by E. S. Morse.)

;

tlie

others are from Binney's Goiild, mostly

Plate

Fig. i;n.

viix.

i:t8.

Vb^. i:w.

Fi-j.

via. in.

iio.

XXIV.

via. I42.

4- I
Fig. 143.

r'ig. 144.

Fig.

I4fi.

Fig. 147.

Fig. 149.

Fig. 148.

^1

I,

Fig. 150.

Fig. 145.

Fig. 151.

Fig. 152.

Fig. 153.

Fig. 154.

Fig. 155.

Fig. 156.

Fig. 157.

Fie.

Fig. 158.

1.5!).

\.
Fig. 1596.

-^53,^

EXPLANATION OF PLATE XXY
— Utriculus caiialiculatus, G63 enlarged.
— Bulla, solitaria, (p. 062 natural
—Ampbispliyra
(p. 663;) enlarged.
— Cylichna alba, (p. 664 natural
— Cylicbna oryza, (p. 664 enlarged.
—Acta»on puncto-striata, 664;) enlarged.
— Tracbydermon ruber, 662 natural
— CbiPtopleura apiculata, (p. 661 natural
— Alexia myosotis, 662;) natural
— Melampus bidentatus, (p. 662 natural
169a. — Tbe same; banded variety, (p. 662;) natural
170. — Doto corouata, (p.
dorsal view, enlarged;
bead, from aboA'^;
one of tbe brancbia\
171. — Elysiella catulus, (p. 668;) enlarged tbree diameters.
172. — Elysia cblorotica, (p. 667
enlarged two diameters.
173. — Doridella obscura, (p. 664
dorsal view
ventral view, enlarged.
174. — Montagua pilata, (p. 666;) natural
175. — Herma-a cruciata, (p. 667;) enlarged.
176. — Doris bitida, (p. 664;) enlarged tbree diameters.
177. — Cavoliua tridentata, (p. 669;) natural
178. — Styliola vitrea, (p. 668;) enlarged tbree diameters.

FiGUiiE 160.

(p.

161.
162.
163.
164.
165.
166.
167.
168.
169.

;)

size.

;)

tlebilis,

size.

;)

;)

(p.

(p.

size.

;)

size.

;)

size.

(p.

size.

;)

size.

66.5;) a,

h,

c,

;)

;) a,

;

b,

size.

size.

(Figures 171, 172, 173, 174, 178 were drawn from nature, by A. E. Verrill 1G9«, I'lO by E. S. Morse;
175 by A. Agnssiz 170, by J. H. Eraerton 177 was copietl from Cuvior, (last ill. ed.). The rest are from
Binney's Gould, mostly by E. S. Morse.)
;

;

;
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Ki-. Kil.

Kij.'.

1G2.

Fi;:. IC:).

Ki;;. 104.

Fij^.

Q

I(i5.

XXV.

Fin- 106.

Ni^i-

Fi". 170.

Fig. 108.

iji.

Fig.

lOit.

U;<Ja.

Fig. 167.

mk

A

^j-rcrtJ
Fig. 177.

.'^

1

Fig. 172.

p

Fig. 178.

Fig. 171.

a

Fig. 173.

Fig. 176.

Fig. 175.

Fig. 174
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EXPLANATI(3N OF PLATE XXVI.
FicirnE

— Mya

179.

arenaria, (p. 072;) with animal in extension, reduced to one-bal£

the natural

180.
181.
182.

size.

—Angulus tener, (p. 677;) animal reduced one-balf.
— Tagelus gibbus, (p. 67.^;)

—

with animal, the siphons not fully extended,,
one-half natural size.
Ensatella Americana, (p. 074;) with animal extended, one-half natural
size.
The tigure at the right shows some of the terminal papillie enlarged.

183.

—Teredo navalis, (p. 669;) enlarged two diametern.
—Venus mercenaria, 681 natural
—Mulinia lateralis, (p, 68(1;) natural

184, A.
184, B.
(Tlie figures

were

(]}.

;)

size.

size.

all

drawn from nature, by A.

K. Verrill.)

Plate

Fi;:.

179.

Fig. 18).

No. IWS

Fig. 183.

XXVI.

§

EXPLANATION

(3F

PLATE XXVII.

FiGx-RE 18G.— Teredo iiavalis, (p. G69;) shell and pallets.
187.
Teredo Tbomsoui, (p. 070;) shell aud pallets.
188.
Teredo luegotara, (p. (570;) shell aud pallets.
189.
Xylotrya fimbriata, (p. 670;) shell and pallets.
190.
Gastranella tnmida, (p. 678;) shell, enlarged six diameters.
191.
Corbiila contracta, (p. 672;) natural size.
192.
Saxicava arctica, (p. 671;) natural size.
193.
Clidiophora trilineata, (p. 673;) natural size, vs ith animal.
194.
Lyonsia hyaliua, (p. 672;) natural size.
195.— Thracia truncata, (p. 674 ;) natural size.
196.
Thracia myopsis, (p. 673;) natural size.
197.
Periploma papyracea, (p. 673;) natural size.
198.
Cochlodesma Leanum, (p. 673 ;) natural size.
199.
Petricola pholadiformis, (p. 680 ;) natural size.
200. Pholas truncata, (p. 670 ;) natural size.

—
—
—
—
—
—
—
—
—

—
—
—
—

S.

(Figure 190 was drawn by A. E. Ycnill
Morse.)

:

all

the rest

,ire

from Biiiney's Gould, mostly drawn

liy E.

Plate

Fig. 189.

Fig. 187.

Fig. 186.

XXVII.

-H

Fig. I!0.

Fig. 188.

Fig. int.

Fig. 192.

+

Fig. 194.

Fig. 193.

Fig. 195.

Fig. 196.

Fig. 197.
Fig. 199.

Fig. 198.

Fig. 200.

::^^^

"•1^

EXPLANATION OF I'LATK
riGLJiE 201.— Cypriua Islaudica,
202.

(The figures

(p. 683;)

natural

size.

—Mactra solidissima, (p. 680;) natural
.are

both from

Biniie.y'.s

Gould, iliawn by E.

S.

size.
ilorsc.)

XXVIII.

Plate

Vi'j.

Ki-r.

'iO\.

'UK

XXV III.

EXPLANATION OF PLATE XXIX.
FiornK

—Astarte uuilata, (p. 084 somewhat reduced.
—Astarte castanea, (p. 685 natural size.
—Astarte quadraus, (p. 685;) natural size.
— Gouldia mactracea, (p. 685;) natural size.
—The same, inside of one valve, enlarged.
auiinal.
—Lajvicardium Mortoni, (p. 683;) natural size,
— Cardium piunulatum, (p. 683;) natural size.
—Solenoniya velum, (p. 688;) natural size.
— Cyclas deutata, (p. 686 natural size.
—Lucina filosa, (p. 686;) natural size.
— Cryptodou Gouldii, (p. 686;) enlarged two diameters.
— Cryjitodon obesus, (p. 687;) enlarged three diameters.
— Cyclocardia Novanglife, (p. 684;) natural size.
—Cyclocardia borealis, (p. 683;) natural size.

203.
204.
205.
206.
207.
208.
209.
210.
211.
212.
213.
214.
215.
216.

(Figures 203,

ami mostly

;)

;)

-^-ith

;)

214 were rti'awn by A.
by E. S. Moise.)

20-7,

dra-svn

E. A^eriill

:

215

by E.

S.

Morse the
;

rest

from Biiincy 's

(ioiild
,

Plate

Fig. 203.

Fig. 208.

Fig.

¥lg. 204.

Fig.

20.'-..

I'it;.

Fig. 211.

20!t.

S&

Fig. 207.

Fig.

20().

Fig. 212.

FTg. 215.

Fig. 214.

^k^

-ild.

XXIX.

EXPLAN.VriOX OF J^LATE XXX.
FiGUKE

—Tageliis •;ibbus, 675;) natural
—Tagelus divisus, G7(>;) natural size.
— Callista couvexa, (p. 681 natural size.
—Tottenia gemma, (p. 682 enlarged.
— Cumingia tellinoides, (p. 67J;) uatiiral size.
—Macoma fragilis, var. fusca, (p. 676;) natural
—Angulus teuer, (p. 677 natural size.
natural size.
—Angulus
(p. 677
—Tellina tenta, 678 natural
— Kellia idanulata, (p. 688;) enlarged.
— Argiua pexata, (p. 692 natural size.
— Scapbarca transversa, (p. 691 natural size.
—Nucula delpbinodonta, (p. 691 enlarged.
—Nucula proxiraa, (p. 691 natural
—Yoldia sapotilla, (p.
natural size.
—Yoldia limatula, (p. 689;) natural size.

217.
218.
219.
220.
221.
222.
223.
224.
225.
226.
227.
228.
229.
230.
231.
232.

size.

(p.

(j).

;)

;)

size.

;)

tenellu.'*,

;)

(p.

(FijiureQil w.is ilrawa Ijy A. E. Verrill

size.

;)

;)

;)

;)

;)

size.

6i'9 ;)

;

th

^

rest arc fro:ii Riun'.vs

i

'.

i:il.i.

l.y

K.S.

M

ir«\)

Plate

Fij:

FiR.

21!».

217.

XXX.

FiK. 218.

Fig. 220.

^
Fig. 222.

Fig. 224.

Fig. 223.

Fig. 225.

Fig. 220.

Fig. 228.

Fig.

2.32.

EXPLANATION OF I'LATK XXXI.
Figure 233.— Crenella glaudula,
234.— Mytilus

(p. 695.)
edulis, (p. 692.)

—
—
238. — Modiola plicatula, (p. 693.)

Modiolaria corrugata, (p. 694.)
236.— Modiolaria nigra, (p. 694.)
237.
Modiola modiolus, (p. 693.)
235.

(AH

the fisures are of natural size, and from Biniioy's Clould, ilrawn by E.

S.

Morse.)

Plate

I'i;;.

'2H:J.

Fii:2:M.

I'i2

-2M\.

Kig. 237.

Im_'.

-Jit-

XXXI.

FiK. 235.

EXPLANAl^ION OF PLATP] XXXIL
Fir.UHE 209.— Aiioiiiiii aciileata, (p. 097 ;) lower side, natural size.
•240.
The same, upiier side.
240«. The same, portions of the ui)j)er side uiaguitied.
241.
Anomia glabra, (p. (596;) prortle view, natnral size.
242.
The same, (p. 696 ;) lower side.
242a. The same, (p. 696;) young, natural size.
243.
Pecten irradians, {-p. 095;) natural size.
244.
Siliqua costata, (p. 075 ;) natural size.
245.
Ensatella Americana, (p. 674 ;) natural size.

—
—
—
—
—
—
—
—

(The

fiiiures are

from

lliniioy's

(ionM, dr.iwii

liy

E.

S.

Morse.)

Fig.

'iJii.

Via. -JIO

r*-;-.-

-.fji;^

Fig. 240o.

FiR. 242a.

JjiU

Fiii. 242.

Fig.

24.5.

EXPLANATION OF PLATE XXXIIL
Figure

246.
247.
24H.
249.

— Cynthia partita, variety stellifera,

(p.

701

;)

natural

size.

— Cynthia caruea, (p. 701 natural size.
— The same, (p. 701 younger specimens, natural size.
;)

;)

— Eujjyra pilularis, (p. 700 natural
—Molgula Manhattensis, (p. 099;) smooth variety, natural
251. — Molgula areuata,
699;) natural
252. — Botryllus Gouldii,
colony incrusting the stem of Tubularia,
702
somewhat enlarged.
253. — The same one of the zooids, enlarged ten diameters
anal tube and orisize.

;)

size.

2.50.

size.

(p.

(p.

;)

;

somach

s,

a,

g,

;

;

;

—
255. —
254.

;

groove and vessels along the edge of the branchial
h, bud, attached by a slender stolon.
sac, inside
o, left ovary
Salpa Cabotti, (p. 706 ;) solitary individual, from the dorsal side, enlarged
h, heart
s, small chain of salpse budding within the old one.
The same one of the individuals from a mature chain, three-quarter
view enlarged a, posterior or anal opening; b, anterior or branchial
opening; c, processes by which the individuals of the chain were
united /(, heart w, nervous ganglion o, nucleus r, gill.
Escharella variabilis, (p. 713 ;) few of the cells, much enlarged.
fice;

;

;

;

;

256.

—

;

;

(Ficriire 256 was draivn by A. Hyatt
drawn by A. E. Veiiill.)

;

;

254

and 255 were

copioil

;

from A. Agassiz

;

the others were

Plate XXXIII.
Fig. 24H.

Fii;. 2JG.

FiiJ. 254.

Fi^^

2-1!).

Ki«.25l.

•*'-w^?

lEuayra
71'J

FiiT.

-r),-}.

Fiji. 250.

Fijr. 255.

Fiji. 252.

Fi^'.

7.51

2.iti.

EXPLANATION OF PLATE XXXIV.
Figure

— Alcyonidinm ramosum, (p. 708 a young unbranched specimen, enlarged
two diameters.
258. — Bngula turrita, (p. 712;) extremity of a branch, enlarged.
259. — The same; a branchlet more highly magnified.
259a. — The same a branchlet bearing ovicells.
260. — Crisia eburuea, (p. 707;) a cluster of branches, enlarged.
261. — The same; a branch bearing an ovicell, more highly magnified.
262. — Membranipora pilosa, (p. 712
a few of the cells, seen from above,
magnified.
262a. — The same a single
seen in profile.
263. — The same
one of the zooids expanded.
264. — Mollia hyalina, (p. 713
one of the zooids in expansion, highly magnified.
257.

;)

;

;)

cell,

;

;

;)

(Figures 257,

2.¥.),

259a were drawn

)jy

A. E. Terrill

;

the rest were furnished

by A. Hyatt.)

Plate

Fiji.

l-'ii;.

--JSS.

25;!.

Ki;;.

XXXIV.

viii. atii.

a.'.'.la.

:N-'i. 7(i7

Fij;.

:>(;;{.

^o.

771

FiL'. -257,

Fig.

2fi2.

Fig.

2fi2(i.

Fij;. '2M.

^
IC0.76S

Xo. 773

EXPLANATION OF PLATE XXXV.
FiGUKE

—Leptosynaiita Girardii, (p. 716

265.

;)

anterior part of the bodv, enlarged one-

lialf.

perforated plates from 'the skin, and the " anchors," highly
magnified.
Echinarachnius parma, (p. 717 ;) upper surface with the spines partly
removed, natural size ; a, ambulacral zones ; 6, interambulacral

266.-r-The

same

;

267.

—

268.
269.
270.

—Strongylocentrotiis Drobachiensis, (p. 716 side view, natural
—Asterias arenicola, (p. 718;) dorsal view, somewhat reduced.
—Ophiopholis aculeata, (p. 719;) dorsal view, about one-half natural size

zones.

(Fignres 2G5, 266 were drawn by A. E. Yerrill
E. S. Morse.)

drawn by

;)

;

26", 269

were copied from A. Agassiz;

size.

268, 270

were

Plate

Fig.

XXXV.

FiR. 270.

2<)7.

No. CIS

Fig. 269.

Fig.

'j^ii'

M
Fig. 206.

Fig. 268.

26.5.

<

EXPLANATION OF PLATE XXXVI.
Figure 271.— Aurelia

flavidula, (p. 723;)

upper

side,

about one-fourth the natural

size.

—Dactylometra quinquecirra, (p. 724 lateral yiew, cue-fourth the natural
size.
273. — Corymorpha pendula, (p. 736;) natural size.
274. — Parypha crocea, (p. 736;) natural size.
272.

;)

(Figure 272 was copied from A. Agassiz, Catalogue Acalephs
Contribution.s to Natural History of United States.)

;

the others were copied from L. Agaseiz,

No. 613

Fin-.

•27-2.

Ko. m-

EXPLANATION OF PLATE XXXVIL
Figure

— Zygodactyla Gnx'nlandica, (p. 729 profile view, one-lialf natural size,
—Bougainvillia supercillaris, (p. 733 a braoch, muck enlarged.
— Penuaria tiarella, (p. 735 a branch, natural
—The same one of the hydroids, vrith medusaj, buds develoiiing at the
base of the proboscis.
279. — Sertularia pumila, (p. 732
part of a colony on a frond of sea-weed
natural
2S0. — Sertularia argentea, (p. 732
a branch bearing reproductive capsules

2T5.
276.
277.
273.

:)

;)

size.

;)

;

;)

size.

;)

much enlarged.
commissuralis, (p. 728;) a branch bearing hydroids and one
female gonotheca, much enlarged.
(gonotheca;,) with the soft parts removed,

231.

77

— Obelia

(Figures 275 and 279 were copied from A. Agassiz
and -10} were drawn by A. E. Vcnill.)

;

07G

and

'j31

from L. Agassiz

;

278 from J. Lsidy

;

Plate

I'if.'.

TSTo.

Fill. 279.

XXXVIl.

i-.r.

612

Fig. 280.

2^0. 6U6

lo'o.

(UO

EXPLANATION OF PLATE XXXYIIL
Figure

282.

— HyLocodon prolifer, (p. 736

;)

natural

size, tlie

bead seen from the back

side.

283.— Alcyoninm carneum, (p. 737 ;) three of the polyps fully expanded, much
enlarged.
284.
Sagartia leucolena, (p. 738 ;) natural size, in expansion, but the tentacles
are not fully extended the * indicates the long odd tentacle.
28.').
Halocampa producta, (p. 738 ;) natural size, well exjiauded, but the body
may be much more elongated.
286. Epizoanthus Americanus, (p. 740 ;) a colony -which had completely covered and absorbed a shell occupied by a hermit-crab, (Eupaguru8
pubescens,) which still lived within the cavity; the polyps are not
expanded, natural size.
287.
The same; one of the polyps in full expansion, natural size.

—
—
—

;

—

(Figure

i282

was copied from

the rest were drav.n by A. E.

L. Agassiz
Verrill.)

;

286 is from the

American Naturalist, drawn by E.

S.

Morse;

Plate

XXXVIII.

Fig. 282.

Fig. 283.

Uo. 598

Fiji. 284.

Fig. 285.

Fig. 287.

Fig. 280.
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