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Genus 38. THYSANOTE Kroyer, 1863.

Sjn. Brachiella Nordmann (in part).

Ceplialothorax short, robust ; genital segment short,

dilated, and somewhat flattened, the postero-lateral

corners each provided with two moderately short pro-
cesses of about equal length ; another pair of rather
longer submedian appendages springing from the
ventral aspect and a little in front of the posterior
margin. Abdomen obsolete or nearly so.

Both pairs of antennge small and rudimentary.
Mandibles moderately elongated, and having the inner
margin near the distal end coarsely and irregularly

serrate. Maxillae and first maxillipeds somewhat
similar to those of Brachiella. Second maxillipeds
free, each with the extremity expanded and obscurely
trilobed, the tip of the inner lobe of each maxilliped

being apparently united together.

Thysanote has a close general resemblance to Brachiella,

both in the form of the body and in the free second
maxillipeds ; the structure however of these maxillipeds

differs, and the genital segment also differs in being fur-

nished with two pairs of posterior appendages.

1. Thysanote impudica (Nordmann).

(Plate XXXIII, fig. 5; Plate XLIX, figs. 8-11.)

1832. Brachiella impudica Nordmann. (89) vol. ii, p. 92, pi. viii, fig. 1.

1840. Brachiella impvdica M. Edwards. (43) p. 513.

1877. Brachiella impudica Yogt. (142) vol. xvi, p. 436.

1899. Thysanote impudica Bassett-Smith. (8) p. 162.

1900. Thysanote impudica T. Scott. (112) p. 169, pi. viii, figs. 2-5.

Female.— Cepbalotliorax short, robust, strongly

arcuate, and alDout as long as the genital segment.

Genital segment short, about as broad as long,

flattened and subquadriform, posterior truncated and
furnished with three pairs of short appendages, one

pair on each side and one pair submedian.
Both pairs of antennjB somewhat rudimentary. Man-

dibles moderately stout at the distal end, and having

the inner margin coarsely and irregularly serrate,
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some of the teetli being alternately larger and smaller.

Maxillae moderately stout, fnrnislied with two mode-
rately long, narrow, and spiniferoiis apical processes,

two small spinules also springing from a siibapical

rudimentary lobe. The first maxillipeds very short,

stout, and strongly uncinate. The second maxillipeds

very short, with the distal end expanded and united

at the top. Length from the forehead to the end of

the longer posterior appendages about 6*5 mm.
Male.—We have not ourselves seen the male of

Thysanote impudica ; Nordmann gives a figure of it

and describes it as very minute (about 0*6 mm.). It

somewhat resembles the male of Brachiella, and its

appendages also appear to be somewhat similar to

those of that genus.

Habitat.—Parasitic on the gills of Trufla sp. and
Gadus sp. On the gills of sapphirine gurnard {Trigla

hirundo) captured at Polperro and Starcross {A. M.
Norman). Plymouth {Bassett-Smith). Irish Sea {A.

Scott). Moray Firth {T. Scott). Dr. Bassett-Smith
records this species also from Trigla cucidus and gur-

nardus ; and M. Nordmann from Gadu.s xglefinus (the

haddock).

Genus 39. CHAROPINUS Krdiier, 1863.

Syn. Lernxa Retzins (in part) ; Lerneopoda Nordmann (in part).

Female.—Cephalothorax of moderate size, ovate or

sub-conical, indistinctly segmented, with obscure trans-

verse constrictions behind the cephalon ; neck short

or none. Genital segment pyriform or elongate-

ovate ; abdomen very small or obsolete. Posterior

appendages two, slender, short, one on each side

of the abdomen. Antennge short, stout, uncinate.

Mandibles and first maxillipeds nearly as in Thysanote.

Second maxillipeds greatly elongated, slender, or

moderately stout, contiguous or coalescent at the

apex. Apex enlarged or biramose, and clasping a

cross bar of chiton, or greatly attenuated and fixed at
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the tip to a large horizontal chitinic appendage. Egg-
strings tolerably thick and elongate, and containing
numerous ova.

Male.—Very small, somewhat similar in structure

to the male of Lerncjeojpoda cluthx.

1. Charopinus dalmanni (Retzius).

(Plate LV, figs. 1-4; Plate LIV, figs. 12-17.)

1829. Lemaea dalmanni Retzius. (101a) p. 109, : vol. xxix, p. 6, figs. 5-9,

(1830).

1832. Lerneo-poda dalmani Nordmann. (89) p. 138.

1837. LerniEopoda dalmanni Kroyer. (70) vol. i, p. 264.

1862, Lerneopoda dalmanni Turner & Wilson. (140) p. 77, pi. iv.

1863. Charopinus dalmanni Kroyer. (71) p. 280, pi. xiv, figs. 6, a-g.

1879. Stylopho7'us hypocephalus Hesse. (59) (6) vol. viii, ai-t. 15, p. 31.

1891. Charopinus dalmanni T. Scott. 9tli Ann. E/epoi*t Fishery Board
for Scotland, p. 310.

1900. Charopinus dalmanni idem. (112) p. 169, pi. viii, figs. 6-10.

1904. Charopinus dalmanni A. Scott. (109) p. 43.

Female.—Cephalothorax short, somewhat trian-

gular in outline, and usually bent abruptly downwards
so as to form a more or less distinct angle with the

posterior part of the body. There springs from each
side of the angle thus formed a long, moderately
slender, and indistinctly annulated appendage which at

the apex becomes dilated and lunuliform. The lunuli-

form apices of these elongated appendages, otherwise

described as the second maxillipeds, though not

actually coalescent, fit closely together, and clasp a

cartilaginous or chitinous bar which extends some
distance on each side of the conjoined apices; this

complex structure, buried in the tissues of the fish,

forms a secure anchorage for the parasite. Imme-
diately in front of the base of each of the second

maxillipeds there is on each side of the thorax a small

rounded protuberance termed by Retzius and Kroyer
" eye-like spots," but they are not supposed to be

eyes, and their true character seems to be obscure.

The post erior and genital portion of the body becomes
gradually and considerably enlarged toward the distal

end, and the postero-lateral corners form bluntly-
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rounded knobs. Two moderately long and slender

appendages spring from the ventral aspect just in

front of the base of the egg-strings and extend back-
wards some distance beyond the end of the genital

segment. Abdomen and caudal rami obsolete. Anten-
nules stout, short, and apparently three-jointed;

antennas short with a gibbous basal part, and the

small end joint provided with a minute terminal claw.

Mandibles slender, moderately elongated, and with a
portion of the inner margin of the end joint coarsely

serrate ; maxillae simple and furnished with a few
apical setae. No thoracic legs observed. Length
from the apex of the second maxillipeds to the end of

the posterior appendages about 47 mm. Colour
opaque white tinged with red.

Male.—Very small, scarcely reaching beyond two
millimetres in length. Somewhat like Lernseopoda

cliithai in general appearance but larger. Thorax and
abdomen segmented. Maxillipeds short and stout and
furnished with strong terminal claws.

Habitat.—Parasitic in the nasal fossae or spiracles of

gray (or blue) skates (Baia hatis). Firth of Forth;
frequent on large Rala hatis brought to the Fish-

Market at Aberdeen {T. Scott). Firth of Forth, 1862
{Dr. Wilson). Polperro, Cornwall {A. M. Norman).
Irish Sea {A. Scott). Usually only one specimen is

present in a spiracle, but two and sometimes three

have been observed almost blocking up the spiracle.

2. Charopinus dubius T. Scott.

(Plate LV, fig. 5.)

1900. Charopinus duhkis T. Scott. (112) p. 130, pi. vii, fig. 15.

Female.—Somewhat resembling Charopinus dalmanni
Retzius in general appearance and also in some of its

appendages, but considerably smaller, being little more
than half the size.

The principal structural characters by wnich it is

distinguished from that species are those of the
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complex form of the anchoring arrangement of the
second maxillipeds, which are more slender in propor-
tion to their length ; their apices appear to be coalesc-

ent, and are fixed to a moderately large horizontal

appendage which is cartilaginous and of a brownish
colour. This appendage, when perfect, is somewhat
boat-shaped with the extremities slightly turned up ; it

has a resemblance to the cartilaginous bar clasped by the
enlarged apices of the second maxillipeds of Charojmms
dalmaimi, but there the resemblance ends, for in that

species the ends of the second maxillipeds when freed
from the cartilaginous bar separate freely, whereas in

the species under consideration they remain fixed

together by a small hardened plug as in Lerndeopoch,

and do not separate freely. The two pairs of antennae,

the mandibles, and other mouth-organs do not appear to

differ greatly from those of Gkaropimis dalmanni. The
ventral appendages at the posterior end of the genital

segment are also similar. Length of one of the larger

specimens : maxillipeds 11 mm., cephalothorax 6 mm.,
genital segment 8*5 mm., posterior appendages 4 mm.,
egg-strings 18 mm., and from the chitinic bar to which
the maxillipeds are fixed to the end of the posterior

appendages, 26 mm.
No males of this species have been observed.

Habitat.—Parasitic on the gills and gill-arches of

the cuckoo ray (Rata circularis) chiefly, and less fre-

quently on other skates. Firth of Clyde and Fish-Market,
Aberdeen {T. Scott), On Raia fiillonica captured off

Dubh Artach {A. Scott).

3. Charopinus ramosus Kroyer.

(Plate LV, figs. 6, 7 ; Plate LIV, figs. 18-22.)

1863. Charopinus ramosus Kroyer. (71) j). 284, pi. xiv, fig. 5,a-i.

wot. Charopinus rainosus T. Scott. (113) p. 130, pi. vii, figs. 17-23.

1904. Charopinus ramosus A. Scott. (109) p. 43.

Female.—In this species the cephalothorax is not

deflexed in front of the bases of the second maxilli-

peds, but is projected forward as in Lernseopoda galei.
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It has also an ovate or pyriform outline, narrow in

front. Genital segment elongated, narrow, and only

slightly enlarged towards the posterior end.

Antennules short and composed of two joints, a

stout basal joint and a narrow end one which is

furnished with a few apical spines, a small bristle also

springing from near the end of the basal joint.

Antennae, like those of GharojnniLs duhius, short and
stout, the outer ramus consisting of a small joint

articulated to the inner ramus and provided with two
short unequal spines ; the inner ramus stout with a

gibbous rounded end, both rami covered with micro-

scopic prickles. Mandibles narrow, oblong, the apex
obliquely truncate and coarsely serrated ; maxilla
small, moderately stout, biarticulate, and furnished

with three apical and subapical spines and a small

setiferous process. First maxillipeds three-jointed

;

second joint with a small setiferous knob near the

proximal end of the inner margin; end joint slender,

and armed at the apex with two minute spines and a

small slightly-curved claw. Second maxillipeds slender

and about as long as the body, exclusive of the posterior

appendages, becoming considerably altered at the distal

end where their inner surfaces are closely adherent, and
extending on each side into biramose processes which
penetrate the tissues of the host and form a secure
anchorage for the parasite. The genital segment
furnished with two posterior appendages moderately
short and slightly divaricate.

Male,—We have not ourselves noticed the male of

this species, but Kroyer describes and figures it in the
work quoted above.* It is, though smaller, very like the
male of Gharojnnus dahnaomi, and is characterized by a

similar stout proboscis in front of the head and by
powerful maxillipeds fitted for grasping.

Habitat.—Parasitic on the gills and gill-arches of

Eaia clavata and Baia macidata, Fish-Market, Aber-

* " Bidrag- til Kvmdskab om Synltekrebsene/' ' Natur. Tidssk./ 3 Raekke,
2 Bind, p. 287.
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deen {T. Scott). Irish Sea (A. Scott). This appears to
be a moderately rare species in British waters.

Genus 40. ACHTHERES Nordmann, 1832.

Female.—Cephalothorax short and broadly ovate,

separated from the genital segment by a tolerably dis-

tinct constriction. G-enital segment oval or subglobose,
and sometimes exhibiting a more or less segmented
structure. The two pairs of antennae and the mouth-
appendages not differing much from those of Lernseo-

'poda ; second maxillipeds short, stout, free, but united
at the tip to a circular chitinous disk, which is expanded
in front. Grenital segment usually furnished with two
small processes at the distal extremity. Egg-strings
short, dilated or saccate ; ova tolerably large.

Male.—Very small; first maxillipeds short, very
robust, strongly uncinate; second maxillipeds elongated,

stout; terminal claws small.

Parasitic for the most part on freshwater fishes.

1. Achtheres percarum Nordmann.

(Plate L, figs. 6-8 ; Plate LIX, figs. 7, 8; Plate LXIV,
figs. 1-3.)

1832. Achtheres percarum Nordmann. (89) p. 63, pi. iv.

1838. Achtheres percarum Kroyer. (70) ii, p. 143, pi. iii, fig. 6.

1840. Achtheres percarum M. Edwards. (43) p. 511, pi. xl, fig. 8.

1861. Achtheres percarum Glaus. (32) p. 287, pis. 23, 24.

1899. A etheres percarum 'BsL^^Qit-^xniih. (8) p. 498.

1901. Adheres percarum T. Scott. (113) p. 132.

1904. Achteres percarum Pelir Gadd. (47) p. 21.

1906. Achtheres percarum Brian. (21) p. 101.

Female.—Cephalothorax of moderate size, narrower
in front than behind. Genital segment sub-globose,

rather longer than broad, separated from the cephalo-

thorax by a distinct constriction ; the posterior end of

the segment slightly angular, bearing two minute pro-

cesses—one on each side of the median line. Abdomen
obsolete. Egg-strings short, stout, saccate, scarcely

equal in length to the genital segment. Ova large.

VOL. I. 13
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Antennae and moutli-appendages somewhat similar

to those of LerndBopoda salmonea. The second maxil-

lipeds nearly as long as the genital segment, free

except at the tips where they are united to a small

obconical chitinous plug.

"We have not seen the male of Achtheres percarum,

but it has been described by Nordmann. It is very
small, measuring little more than a millimetre in

length.

Habitat.—Parasitic on the gills of fresh-water perch
and trout. On the gills of the common trout, Moray
Firth district (T, Echcard, in 'Museum Normanianum').
On the gills of a trout captured by Mr. W. S- Caine
in Loch Awe, a small fresh-water loch in Assynt,

Sutherlandshire {T, Scott).* On the gills of a trout

captured in Loch Tay, Perthshire, by Dr. Williamson,

to whom we are indebted for the specimen.

The specimens recorded above agree generally with the
form described and figured by Nordmann, except that the
genital segment is not segmented as his drawing shows it to

be (this drawing is reproduced on PL L, fig. 6, for com-
parison with Scottish specimens).

The chitinous plug by which the female Achtheres is fixed to

its host is considerably and regularly expanded in front, as

shown by fig. 7, PI. LIX. This form of phig appears to be
characteristic of the genus, and differs entirely from that of

the closely allied Lernxopoda salmonea, which is of a broadly
lingulate form.

Dr. Pehr Gadd, in his account of the Copepod parasites

found on the fishes of Finland, describes a species parasitic

on the fresh-water fish Lucioperca sandra, under the name of

Achtheres sandrae.f In that species the genital segment is

not segmented, resembling-, in that respect, the specimens
described above.

* " The Invertebrate Fauna of the Inland Waters of Scotland," ' Twelfth
Annual Keport of the Fishery Board for Scotland/ Part III, p. 287 (1894).

t " Parasit-Copepoder I Finland," ' Acta Societatis pro fauna et flora

Fonnica,' vol. xxvi, No. 8, -p. 22, pi. i, fig. 1 (1904).
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Genus 41. LERNJEOPODA Blainville, 1822.

Female.—Body generally elongated; cephalotliorax

short, wider behind than in front, more or less dis-

tinctly separated from the remaining part of the body,
and sometimes with a chitinous shield-like dorsum.
Genital segment elongated, sometimes ovoid or saccate,

and unsegmented. Abdomen obsolete or nearly so

;

posterior processes two, short, or none. First maxilli-

peds near and a little behind the mouth. Second
maxiUipeds long or moderately shore, slender, wide
apart, and only united at the tip to a chitinous button
or plug usually buried in the tissues of the host.

Male.—Much smaller than the female, somewhat
elongated and distinctly segmented. Cephalotliorax.

sometimes provided with a dorsal shield, and usually

separated from the abdomen by an obvious articulation.

Abdomen usually segmented. Antennules small, two-

or three-jointed. Antennge tolerably large. Mouth in

the form of a short conical siphon. MaxiUipeds large

and uncinate.

1. LernsBopoda elongata (Grant).

(Plate LXI, figs. 5, 6; Plate LVII, figs. 13-17.)

1827. Lernaea elongata Grant. (53) vol. vii, p. 147, pi. ii, fig. 5.

1838. LerniBopoda elongata Kroyer. (70) i, pi. 2, fig. 12
;

pi. 3, fig. 3 a.

1840. Lernxojjoda elongata M. Edwards. (43) p. 515.

1850. Lerneopoda elongata Baird. (4) p. 333, pi. xxxv, fig. 5.

1861. Lernxo;poda elongata Stp. & Ltk. (127) p. 422, pi. xv, fig. 37.

1861. Lernxopoda elongata P. J. van Beneden. (15) p. 154.

1862. Lerneopoda elongata Turner & Wilson. (140) p. 85.

1900. Lernxopoda elongata T. Scott. (112) p. 171, pi. viii, figs. 11-15.

Female.—Cephalothorax distinct, ovate, flattened,

obtusely and narrowly rounded in front, but becoming
gradually wider and thicker behind, the posterior

margin being rounded and somewhat gibbous. Genital

segment elongate, subcylindrical, slightly depressed,

about as wide as the cephalothorax but distinctly

narrower where it joins the head ; distal end truncated

and provided with two small appendages on the ventral
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aspect—one on either side of the median line and in

front of the origin of the egg-strings. Abdomen very
minute, the genital segment showing no trace of

segmentation.

Antennules short, basal joint stout, the others

narrower. Antennae verj short, stout, and bluntly

orunded at the end, furnished with a minute branch near
the distal end (PL LVII, fig. 14). Mandibles small,

elongate, narrow, and having the inner margin near

the distal end distinctly serrated. First maxillipeds

short, stout, armed with moderately strong terminal

claws. Second maxillipeds long and slender, exceed-

ing the length of the body; they ''taper abruptly at

their distal ends and are connected to a small, rounded,
horny, or chitinous disk."* The extremities of the

arms, where they join, closely contiguous but not

coalescent with each other. Length from posterior

end of the genital segment to the tips of the second
maxillipeds about 40 mm., the maxillipeds alone

measuring over 20 mm.
Male,—We have not seen the male of this species, but

Steenstrup and Liitken (op. cit., p. 423) give the size as

about 1 mm., and their figure shows that the cephalo-

thorax, which is provided with large uncinate maxilli-

peds, is separated from the abdomen by a not very
strongly defined segment ; the abdomen is more dilated

than the cephalothorax and is also unsegmented.
Habitat.—Parasitic usually on the eyes of the Grreen-

land shark {Lamna cormthica). Obtained on a Green-
land shark caught on the English coast in the winter

of 1848 by Mr. Yarrell, who gave the specimen to Dr.

Baird (' Entom.,' p. 334). Taken on the smooth
hound {Miistelus vulgaris) at Polperro {A. M. Norman).
A specimen was obtained by Mr. H. Dannevig on the

eye of a shark captured east of Fair Isle between
Orkney and Shetland in October 1900. Another was
obtained by Mr. Ingram, Fishery Officer; on a Grreen-

* Turner and Wilson, " Observations on the Parasitic Crastacea, Chondra-

canthus Lojphii and Lerneopoda dalmanni," 'Trans. Eoy. See. Edinb./ vol.

xxiii, Pt. 1, p. 85 (1862).
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land shark captured in the North Sea and landed at

Aberdeen Fish-Market in April 1901. Both specimens
were examined by us.

2. Lernaeopoda galei Kroyer.

(Plate LX, figs. 4-6 ; Plate LVIII, figs. 9-15 ; Plate

LXIII, fig. 1.)

1837. Lernaeopoda galei Kroyer. (70) p. 272, pi. iii, fig. 5.

1840. Lernseopoda galei M. Edwards. (43) p. 516.
1850. Lerneoiooda galti Baird. (4) p. 334, pi. xxxv, fig. 7.

1851. Lernseojjoda galei P. J. van Beneden. (11) p. 120, pi. iv.

1896. Lernasopoda galei Bassett-Smith. (7) p. 163.
1900. Lernaeopoda galei T. Scott. (112) p. 172, pi. viii, figs. 16-25.

Female.— Cephalothorax short, flattened, and of an
oval shape; the dorsum chitinous and forming a shield-

like covering. Genital segment elongated, subcylin-

drical, proximal end narrower than the cephalothorax
but becoming slightly enlarged towards the posterior

extremity ; distal end provided with two small

cylindrical processes, one on each side of the minute
abdomen. Egg - strings narrow, cylindrical, and
tolerably elongated.

Antennules short, enlarged at the base; end joints

three, narrow, and furnished with a few minute apical

setas. Antennae, mandibles, and maxillae similar to

those of Lerndeopoda elongata. First maxillipeds short,

stout, armed with strong terminal claws. Second
maxillipeds slender, considerably shorter than the body,

and united at the tip to a chitinous disk or plug inserted

into the tissues of the host. Length from the forehead

to the end of the posterior appendages 13 to 14 mm.
Length of the posterior appendages fully 2 mm., and
of the second maxillipeds between 4 and 5 mm.

Male,—The male is small. The cephalothorax is

nearly equal in length to the genital segment, and the

form is ovoid; genital segment elongate-ovate, fully

twice as long as broad, and having at the distal end
two short reflexed oval appendages, one on each side of

the nearly obsolete abdomen. Both pairs of maxilli-
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peds short, stout, and furnished with strong terminal

claws.

Habitat.— Found parasitic on various dog- fishes,

usually adhering to the ventral and anal fins. At
Polperro on the toper {Galeus vulgaris), and from
cod {A, M, Norman). At Plymouth "from Galeus

vulgaris, Mustelus vulgaris, and Acanthias vulgaris
'^

(Bassett-Smith). Belfast, 1839 (W. Thompson). Off

Valentia (W. F. Kane). Irish Sea {A. Scott). The
Firth of Clyde, Moray Firth, Aberdeen {T. Scott).

3. Lernseopoda cluthae T. Scott.

(Plate LX, figs. 1-3; Plate LVII, figs. 1-7; Plate

LVIII, fig. 16.)

1900. Lemseopoda cluthw T. Scott. (112) p. 173, pi. viii, figs. 27-37.

1909. Lemseopoda clutlue May E. Bainbridge. (3) p. 49, pi. 10, figs,

24-27.

Female.—Cephalothorax small, subtriangular, a dis-

tinct and narrow neck connecting it with the posterior

portion of the body, which is somewhat dilated and
subcylindrical, and exhibits a few pseudo-constrictions.

Two short processes springing from the distal end of

the genital segment ; the abdomen, situated between
them, very small. The two pairs of antennas similar

to those of the species already described. Mandibles
small and their biting margins, which are obliquely

truncated, finely and somewhat irregularly serrated,

and differing very markedly from the same appendages
in Lerndeopoda galei ; maxillae small, end joint provided

with two tolerably long and stout terminal spines.

The first maxillipeds more slender and rather more
elongate than those of L. galei. Length, from the

forehead to the end of the posterior appendages,

5 mm. ; length of the second maxillipeds nearly 3'5 mm.
Male.—The male differs considerably from that of

the species just described {L. galei), particularly in

the structure of the abdomen and of the caudal rami.

In the species under consideration the abdomen of the

male is distinctly segmented, and the caudal rami.
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wliicli are not divergent, consist of two short slender

processes instead of being broadly oval or claviform

and reflexed upon the abdomen.
Habitat.—Parasitic on the gill-filaments of the

Fuller's ray {Baia fullonica). Firth of Clyde, May,
1897 {T. Scott). Northumberland coast {May E,
Bainhridge) on Raia radiata.

This species has not been observed on any of the

dog-fishes, but only on the gill-filaments of the rays

mentioned.

P. Olsson lias described a Lern^eopoda (L. longimana)
from the same species of skate.* The female only is described,

and it appears from his description and figures to be distinct

from the species recorded here.

4. Lernseopoda salmonea (Linn.).

(Plate LIX, figs. 1-G ; Plate XLVIII, figs. S-12.)

1761. Lerrnea salmonea Linn. (77) p. 509, No. 2102.

1780. Lerucea salmonea Cordiner. (36) p. 7, 8, pi. 6, fig. 2.

1816. Entomoda salmonea Lamarck. (72) p. 233.

1822. Lerneoiioda salmoyiea Blainville. (24) p. 127.

1837. LeruiBopoda carpionis (?) Kroyer. (70; (1) pi. ii, fig. 6..

1840. Basenistes salmonea M.. Edwards. (43) p. 509, pi. xli, fig. 3.

1850. Jjerneopoda salmonea Baird. (4) p. 335, pi. xxxv, fig. 6.

1863. Leru'cBopoda salmonea Kroyer. (71) p. 275, pi. xiv, fig. 3 «-/.

1900. Lern-ceopoda salmonea T. Scott. (112) p. 173, pi. viii, tig. 26.

Female.—Cephalothorax, seen from above, sub-

triangular, small, enlarged behind and distinctly

separated from the posterior part of the body. The
genital segment, where it joins the cephalothorax,

narrowed and forming a kind of neck ; the segment

then becoming considerably enlarged and ovoid or

pyriform, the posterior end rounded and provided

with two minute apical knobs, one on each side of the

abdomen which is very small.

The two pairs of antennae and the appendages of

the thorax somewhat similar to those of Levnseoiooda

(jalei except that the second maxillipeds are tolerably

stout and short, and the chitinous plug to which they

* " Prodr. fauna Copep. parasit. Scand.," ' Acta Universitatis Lundensis/

1868 ;
* Lunds Univ. Arsskrift/ iii, p. 30, pi. 2, figs. 13-15.
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are united at the tip is proportionally large. Entire

length from the posterior end of the genital segment
to tlie tip of the second maxillipeds about 6 mm.

The male has not been observed by us.

Habitat.—Parasitic on the gills of the salmon.

London Market (IF. Baivd)'. North of Ireland, 1856
{W. Thompson). Plymouth {Bassett-Smith). On a

diseased salmon from the Firth of Tay (T. Scott). On
*' the gills of salmon taken in the Coquet, 1908"^'

(E. L. Gill). This species was also obtained on the

gills of salmon by Thomas Edward of Banff.f

A salmon captured in the river Dee near Aberdeen was
infested by these parasites : they could be observed adhering
to the ends of the gill-filaments in considerable numbers, the
white colour of the parasites showing distinctly against the

red colour of the gill filaments. (See Plate B, fig. 3).

5. Lernseopoda bidiscalis W. F. de Visme Kane.

(Plate LXI, figs. 1, 2; Plate LVII, figs. 8-12.)

1892. Lernseopoda hidiscalis W. F. de Yisme Kane. (68) (3) vol. ii,

p. 203, pis. ix, X.

1900. LerniEopoda hidiscalis T. Scott. (112) p. 172.

Female.—Cephalothorax, seen from above, oblong
in shape and rather longer than broad, but in profile

somewhat pyriform, sloping dorsall}^ upwards and
backwards, and terminating abruptly behind ; a con-

striction which is distinct, but which can scarcely be
described as a "neck," separating the cephalothorax
from the genital segment. Genital segment short,

considerably enlarged, and nearly as broad as long ; an

indistinct median dorsal groove present in some speci-

mens, the posterior end somewhat truncated, and the

postero-lateral corners rounded and slightly lobate.

The genital segment provided with two short, inter-

mediate, fusiform appendages which spring from the

ventral aspect near the origin of the egg-strings.

Abdomen nearly obsolete.

* Cf. 'Crustacea of Northumberland and Durham/ by Brady and
Norman (1910).

t Cf. Smiles, ' Life of a Scottish Naturalist/ 2nd ed. (1877), p. 437.
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Antennules nearly as in Lernxopoda galei. Antennae
very short, stout, and prehensile. The mandibles and
other mouth-organs not differing much from those of

L. galei. The second maxillipeds very short and
stout, each terminating in a very large, fleshy, circular

or ear-shaped disk ; the disks united together by a

horn-coloured chitinous plug. Colour usually opaque-
white, more or less tinged with red, sometimes highly

coloured. Length : forehead to the end of the

posterior appendages about 7 mm., excluding the

appendages, 5*5 mm.
Male.—Though small, proportionally rather larger

than the male of Lernaeopoda galei, but in its general

form and in the structure of its appendages having
a close resemblance to the male of that species.

Habitat.—Parasitic chiefly on the claspers of male
specimens of the tope (or toper), Galeus canis. On
topers captured off Valentia, Ireland {de Vism^e Kane).

Firth of Clyde (Mr. Duthie, Fishery Officer). Aber-
deen {T. Scott). Irish Sea (A. Scott). Taken also on
the smooth hound (Mustelus vidgaris) at Polperro, Corn-

wall by Mr. W. Laughrin about 1862 {A. M. Norman).

The dog-fishes on which these parasites were obtained were
adult males, and they were usually found adhering on, or

near the ends of, the claspers. We have rarely observed
them on the claspers of young males. Moreover, as men-
tioned by the describer of the species, we almost invariably

found that the ends of the claspers on which the parasites

occurred were torn and bleeding, but whether the wounds
were caused directly by the parasites, or through the efforts

made by the fish to throw off its tormentors, was not very

clear. Occasionally both claspers had parasites adhering to

them.
The specimens observed by us had usually the front

portion of the head of a bright red colour, and sometimes

there were blotches of the same colour on other parts of the

body ; frequently also we found one, and more rarely two,

males adhering to the female.

Among the more prominent features by which this Ler-

naeopod is distinguished is the comparatively large size of

the nearly circular disks which terminate the short second
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maxillipeds ; the whole animal is also short and robust, and
very different from the more elegant L. galei which is also

sometimes met with at the base of the claspers.

6. Lernseopoda similis sp. nov.

(Plate LXI, figs. 3, 4.)

Female,—Somewhat similar in general appearance

to Lernseopoda cluthse, but the head tolerably elongated ;

the second maxillipeds short, free except at the ex-

tremities, where they become united to a chitinous,

horn-coloured button which penetrates the tissues of

the host. Genital segment elongate-pyriform, widest

posteriorly. Abdomen nearly obsolete, furnished with

two tolerably long digitiform processes. Egg-strings

long, narrow-cylindrical ; ova small, numerous.
Mouth-appendages apparently somewhat similar to

those of Lernaeopoda chithm. Colour yellowish grey.

Length to the end of the posterior processes about

8 mm.
Habitat.—Parasitic on the gills of the blue or grey

skate {Eaia hatiH) captured in the Firth of Clyde at

Stations I and II in December 1899.

This species may be distinguished from L. cluthse, which
it somewhat resembles, by the short second maxillipeds,

and by the form of the head.

7. ? Lernaeopoda lampri sp. nov. c^ .

(Plate XXXIII, fig. G; Plate XLIX, figs. 12-16.)

1901. ? Lermeojwda sp. c?, T. Scott. (113) p. 136, pi. viii, figs. 4-10.

" A few male specimens of what appears to be a
species of Lernaeopoda were obtained on the gills of an
opah or king-fish, Lampris pelar/icus {Gunn,)= Lampris
luna, Grmel.), forwarded from Shetland to the Fishery

Board's Laboratory at Bay of Nigg, 10th October

1900 ; no females were observed. . . . The body
of this parasite of the king-fish is comparatively

slender ; it tapers more or less gradually towards the
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posterior end. The antennules are small and four-
jointed, the penultimate joint being shorter than the
others. The antennse are moderately robust except
the last two joints, which are small, and the end joint
is very feebly clawed. The mandibles are small, but
somewhat similar in form and armature to those of
Gharopinus dalmanni. The maxillge are also somewhat
similar to those of that species, except that the ends
are furnished with two instead of three spiniform
appendages. The first and second maxillipeds are
very robust and armed with short but powerful
hooked terminal claws.

" The form of the various appendages shows a close

relationship with the Lernasopodidae, closer perhaps
with Gharopinus than with Lerndeopoda.''

The male specimens, of which the above is a short descrip-
tion, have been doubtfully referred to the genus Lernseopodaj
but as they are considerably larger than the males of any
species of that genus the females of which are known to us,

they probably do not represent Lernseo'poda at all, but if so, it

is a genus closely related to it, as indicated by their form and
anatomical details. One of the males figured in the Fishery
Board's Report mentioned above measured 4'3 mm. If the
size of the female is of about the same proportion as we find

it to be in some of the otlier species of the Lerna3opoda, it

should reach to about 16 or 18 mm. in leno-tli.

Genus 42. BRACHIELLA Guvier, 1817.

Nearly related to Lernseopoda, but the female differ-

ing in having the cephalothorax usually more elon-

gated and without a shield-like dorsum, the distance

from the base of the second maxillipeds also being
usually greater. The second maxillipeds separate

except at the tip as in Lenidepoda, but usually shorter,

rarely elongated. Genital segment short and robust,

rarely elongate, and furnished with one, sometimes
with two pairs of posterior appendages.

Male very minute ; the cephalothorax and abdomen
of nearly equal thickness and not very distinctly
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defined. Both pairs of maxillipeds large and un-

cinate.

The male shows a closer relationship Avith the male of

Clavella than with that of Lernxopoda.

1. Brachiella thynni Cuvier.

(Plate LXIV, figs. 4-6.)

1817. Brachiella thynni Ciiv. (37) p. 287, pi. xv, fig. 5.

1829-1843. Brachiella thynni Guerin-Meneville. (55) j)l. ix, fig. 6 a-c.

1832. Brachiella thynni Nordmann. (89) jd. 90.

1840. Brachiella thynni M. Edwards. (43) i).
512.

1851. Brachiella thynni P. J. van Beneden. (11) p. 128.

1861. Brachiella thynni Stp. & Liitk. (127) p. 420, pi. xv, fig. 36.

1877. Brachiella thynni C. Vogt. (142) p. 426.

1896. Brachiella thynni Bassett-Smith. (7) p. 162.

1906. Brachiella thynni Norman & T. Scott. (88) p. 219.

Female.—Ceplialothorax slender, flexuose, fully as

long as the genital segment, and separated from it by
a more or less distinct articulation or constriction.

Genital segment narrow at its union with the cephalo-

tliorax but becoming gradually enlarged towards the

posterior end, where the width is equal to about half

the length ; the posterior end abruptly truncated and
furnished with two pairs of elongated and moderately
slender appendages, one pair springing in front of and
the other behind the base of the egg-strings, which
thus issue from between them, each having at its

base an appendage both in front and behind ; the

appendages on the ventral aspect scarcely so elongated

as the others, and about as long as the genital seg-

ment. That segment also somewhat flattened and
with several transverse constrictions more or less indis-

tinct, imparting to it an obscure lobate appearance.

Antennules small, three-jointed. Antennae stout,

moderately large, and furnished with a few apical

spines. Mandibles narrow, elongated, inner margin
near the distal end coarsely toothed, the teeth being

to some extent alternately larger and smaller. Maxillae

small, furnished with two or three moderately stout

apical setae and one or two minute submarginal
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spines. First maxiilipeds sliorfc, stout, and strongly

uncinate. The second maxiilipeds, which are equal

to about two-thirds of the length of the genital seg-

ment, slender and free except at the tip, where thej
are joined to a reddish-brown coloured chitinous plug.

Length from the forehead to the end of the posterior

appendages of a full-grown specimen about 32 mm.

;

length of cephalothorax about 14 mm., of the genital

segment about 9 mm., and of the posterior appendages
9 mm.

Male.—Very small, being about a millimetre in

length; having a closer resemblance to the male of

Ler7ideopoda than to that of a true Brachiella,

Habitat.—Parasitic on the gills of the tunny (Orcy-

nus thynnus), and other nearly related fishes. Four
specimens were obtained by Dr. Bassett-Smith on a

tunny captured at Plymouth.

The female of this species is somewhat similar to B. rostrata

in general appearance, but the cephalothorax is distinctly

longer, and the posterior appendages are four in number and
much more elongated.

2. Brachiella rostrata Kroyer.

(Plate XLV, fig. 8 ; Plate LXII, fig. 3 ; Plate LXIII,
figs. 2-8.)

1837. Brachiella rostrata Kroyer. (70) Rekka 1, p. 207, pi. ii, fig. 1.

1840. Brachiella rostrata M. Edwards. (43) vol. iii, p. 415.

1863. Brachiella rostrata Kroyer. (71) p. 290, pi. xviii, figs. 8, a-i.

1877. Brachiella rostrata C. Yogt. (142) p. 426.

1900. Brachiella rostrata T. Scott. (112) p. 174, pi. viii, figs. 38, 39.

Female.—Cephalothorax elongated, flexuose or

vermiform, and separated from the genital segment
by a more or less clearly-defined constriction. Genital

segment narrow, subcylindrical, fully three times

longer than broad and equal to about one and one-

third times the length of the cephalothorax ; posterior

end subtruncated and furnished with two subapical

appendages. Abdomen obsolete or nearly so. The
egg-strings, which are tolerably elongated, arising

immediately outside of the subapical appendages.
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Antennules small, apparently four-jointed, but the

articulation between the first two joints indistinct.

Antennae and mouth-orf^ans somewhat similar to those

of BrarJiiella thyniil. The second maxillipeds spring-

ing from the lower half of the cephalothorax and
reaching to about the proximal end of it ; free except

at the tip, where they are jointed to a horn-coloured

chitinous plug. Length from the extremity of the

cephalothorax to the end of the genital segment
about 15 mm., and 17 mm. to the tip of the posterior

appendages.
Male.—The male is nearly twice as long as broad

and measures about 2 mm. in length; it is compara-
tively robust, the cephalothoracic appendages are

somewhat crowded together at the proximal end, and
there is no distinct division between the cephalothorax

and abdomen. The antennae (both pairs), mandibles,

and maxillae are nearly as in the female ; but both
pairs of maxillipeds, though short, are furnished with
strong terminal claws. Abdominal appendages very
small.

Habitat.—Parasitic on the gills of halibut {Hippo-

glossus vulgaris). On large halibut captured in the

North Sea, and landed at the Fish-Market, Aberdeen.

Kroyer records two forms, apparently distinct, under B.
rostrata, one from the Hippoglossiis here mentioned and the
other—a shorter form—from Hippoglossus pinguis. This
form we have not seen.

8. Brachiella insidiosa Heller.

(Plate XLVIII, fig. 18; Plate LXII, fi^. 2; Plate

LXIII, figs. 9-16.)

1865. Brachiella insidiosa Heller, (58) p. 239, pi. xxiv, fig. 1.

1896. Brachiella insidiosa Bassett-Smith. (6) vol xviii, p. 14, pi. vi,

fig. 2.

1900. Brachiella insidiosa T. Scott. (112) p. 175, pi. viii, figs. 40, 41.

1906. Brachiella insidiosa Brian. (21) p. 104, pi. viii, figs. 1 and 4.

Female.—Body tolerably robust. Cephalothorax
short, flexuose, and vermiform. Genital segment
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subcylindrical, flattened, about two and a half times
longer than broad ; the width increasing slightly

towards the posterior end, which is truncated and
provided with two pairs of appendages. The two
lateral appendages moderately elongated and slender,

but the intermediate pair short, and springing from
each side of the very small abdomen.

Antennules short and stout, and each composed of

about three joints; antennse robust, and somewhat
similar to those of Lernxopoda galei. Mandibles
narrow at the base but wider towards the posterior

end, and armed with irregular coarse teeth on the

obliquely-truncated distal extremity. Maxillae small,

simple, and provided with a few apical spines. First

maxillipeds robust, and strongly uncinate ; second
maxillipeds short, and having the appearance of being

a prolongation of the cephalothorax. Length from
the extremity of the cephalothorax to the end of the

longer posterior appendages about 14 mm. Egg-
strings long and slender.

Male.—Very small, stout, about twice longer than

broad and similar in structure to the male of Brachiella

rostrata ; the antennse and both pairs of maxillipeds

strongly uncinate.

Habitat.—Parasitic on the gill-rays of the hake
(Merhiccius vulgaris), moderately common. Plymouth
{Bassett-Smith). Firths of Forth and Clyde, and at

Aberdeen Fish-Market {T. Scott). Irish Sea {A. Scott).

4. Brachiella merluccii Bassett-Smith.

(Plate LXII, figs. 4, 5; Plate LXIII, figs. 17-20.)

1896. Brachiella merluccii Bassett-Smitli. (7) vol. iv, p. 163.

1896. Brachiella merluccii idem. (6) (6) vol. xviii, p. 14, pL vi, fig. 1.

1900. Brachiella merluccii T. Scott. (112) p. 175, pi. viii, fig. 42.

1906. Brachiella merlucii Brian. (21) p. 107, pi. viii, fig. 3.

Female.—This species of Brachiella differs from

most of the others by its bizarre appearance. Cephalo-

thorax not very clearly defined from the genital

portion of the body ; bending round and forward at
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nearly a right angle to the dorsum, so that the animal
appears to be very short and dilated when viewed
from above. G-enital segment considerably enlarged
and furnished with two pairs of appendages ; one
pair moderately short prolongations of the postero-

lateral corners of the segment, the other pair tolerably

elongated, springing from the ventral surface in front

of the egg-strings, extending backward, curving round,
and partly inclosing them.

Antennules stout and composed of three joints

;

the mandibles and maxilla, as well as the second pair

of antennae, somewhat similar to those of Brachiella

insidiosa ; the first maxillipeds, however, scarcely so

robust, but furnished with more powerful terminal

claws. The second maxillipeds very short and
enclosed together within a gelatinous envelope

:

though thus enclosed, not coalescent, but may be seen

through the semi-transparent envelope extending
alongside each other to where at the apex they are

united to a hard chitinous plug. Length about 8 mm.
Male.—We have not observed the male of this

species, but Dr. Bassett-Smith describes it and states

that the cephalothorax is large, and distinct from
the posterior portion of the body, this portion being
divided into five indistinct segments, and furnished at

the posterior end with a pair of short two-jointed

processes with pointed ends. The two pairs of an-

tennae, and the various other thoracic appendages^
apparently similar to those of the male of Brachiella

insidiosa.

Habitat.—Parasitic on the gill-rakers of the hake
{Merlucciusvidgaris), and not, like Brachiella insidiosa^

attached to the gill-rays. Plymouth (Bassett-Smith).

Firth of Forth and Aberdeen Fish-Market {T. Scott).

Brachiella merliiccii does not appear to be so common as the

species just alluded to; and the general structure of the

female, and especially tlie partial union of the second maxilli-

peds, show, as pointed out by Dr. Bassett-Smith, a tolerably

close relationship with Clavella {Anchorella)

.
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5. Brachiella triglae Claus.

(Plate LXII, fig. 1 ; Plate LXIII, figs. 21-25.)

I860. Brachiella trigliE Claus. (30a) Wiirzburger naturwiss. Zeitsclir.,
vol. i. p. 32, pi. i, fig. 6.

1877. Ancliorella trigliE Kiirz. (71a) Zeitschr. f. wiss. Zool., vol. xxix,
p. 404, pi. XXV, figs. 13-15.

1896. Brachiella trighe Bassett-Smith. (7) p. 163.
1901. Brachiella triglse T. Scott. (113) p. 133, pi. vii, figs. 24-29.

Female.—Small but moderately stout; cephalo-
tliorax moderately short and flexuose ; somewhat
vermiform, and about as long as the genital segment.
G-enital segment considerably expanded, the width
being rather greater than the length ; lateral margins
more or less irregularly lobate, and the postero-lateral

produced into bluntly-rounded lobes ; also provided
with two short posterior appendages, situated one on
each side of the nearly obsolete abdomen.

Antennules short, tapering, and composed of four

joints, end joint rather longer than the preceding one.

Antennse moderately short and stout, the end joint

with a small terminal spike ; outer ramus very short,

biarticulated, and bearing two or three minute apical

spines. Mandibles slender and obliquely truncated,

the truncated margin being rather coarsely serrated

;

maxillge moderately stout, bearing three elongated

apical spines, and two others at the end of a small

lateral process. First maxillipeds short, robust, and
provided w4th small terminal claws. Second maxilli-

peds very short and stout, free except at the tips,

where they are joined to a chitinous horn-coloured

disk. Length about 4*5 mm., varying shghtly in

different specimens.

Male.—We have not observed the male of this

species, but Dr. Bassett-Smith has figured one which

apparently does not differ much from the males of

other species of Brachiella.

Hahitat.—Parasitic on the gills and gill-arches of

Trigla spp. On Trigla gurnardns, cuculiis, and hirundo

at Plymouth {Bassefi- Smith). On Trigla lineata, Firths

of Forth and Clyde (7'. Scott). It has also been

VOL. T. 14
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obtained on the gill-arches of Trigla lineata in the

Adriatic.

6. Brachiella ovalis (Kroyer).

(Plate LX, fig. 7 ; Plate LXIII, figs. 26-30.)

1837. Anchorella ovalis Kroyer. (70) p. 289, pi. iii, fig. 6.

1870. Anchorella ovalis P. J. van Beneden. (16) p. 31, pi. ii, fig. 8.

1901. Brachiella ovalis T. Scott. (113) p. 133. pi. vii, figs. 30-35.

1904. Brachiella ovalis A. Scott. (109) No. 12, p. 44.

Female.—Cephalothorax stout, moderately short,

but rather longer than the genital segment. Genital

segment subpyriform, considerably expanded pos-

teriorly and narrowed at the proximal end to nearly

the width of the cephalothorax ; the posterior margin
sloping backward slightly, and equally from both

sides, and forming an obtuse angle at the base of the

abdomen ; a short subniedian appendage occurring on
each side of the abdomen midway between it and
origin of the subglobular egg-strings, these append-

ages usually being more or less concealed by the egg-

strings. Abdomen very small.

Antennules apparently composed of four joints, the

first dilated and the others small, the third being

much shorter than either the second or fourth.

Antennae tolerably large ; end joint narrowly rounded

at the apex and covered with minute bristles, the

outer ramus consisting of two small subequal joints

bearing three very small apical spines. Mandibles

moderately stout and slightly expanded towards

the distal end, the inner margin at this end being

armed with a series of somewhat coarse teeth,

alternately larger and smaller. Maxillae and first

maxillipeds somewhat similar to those of Brachiella

triglde. Second maxillipeds very short, stout, and re-

curved, free except at the distal end, where they are

united to a chitinous plug fixed in the gill-arches of

the host. Length about 8*5 mm.
AVe have been unable to obtain the male of this species.

Habitat.—Parasitic on the oi-ill-arches of Trigla
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gurnardus. Moray Firth, in April and May 1900 (T.

Scott). Irish Sea (A. Scott). Apparently more fre-

quent on young fishes than on adults. Both Kroyer
and P. J. van Beneden record this BrachieUa from
Trigla gurnardus.

7. BrachieUa bispinosa Nordmann.
(Plate L, fig. 9 ; Plate LXIV, fig. 9.)

1832. Bracliiella hispinosa JN'ordmann. (89) p. 94, pi, viii, figs. 4-7.

1840. BrachieUa bispinosa M. Edwards. (43) p. 513.

1877. Bracliiella bispinosa C. Yogt. (142) p. 456.

1901. BrachieUa bispinosa T. Scott. (113) p. 132.

1906. BrachieUa bispinosa Norman & T. Scott. (88) p. 220.

Female.—Cephalothorax narrow, rather shorter than
the genital segment and usually more or less doubled
back upon it. Grenital segment seen from above
oblong or somewhat lyre-shaped, nearly twice longer
than broad

; posterior end broadly rounded, not
angular, and provided with two small submedian
spiniform appendages.

Antennules short, slender, and composed of three
or four joints. First maxillipeds strongly uncinate.

Second maxillipeds scarcely reaching to the end of

the cephalothorax, free but united at the apex to a
round chitinous knob. Length about 8 mm.
We have not seen the male of this species, but

Dr. Bassett-Smith states that it resembles the male of

Thysanote imjmdica (Xordmanu).*
Habitat.—Parasitic on the gill-arches of Trigla

spp. Plymouth, on Trigla cuculus, Trigla gurnardus,

and Trigla lyra (Bassett-Smith). Moray Firth, on
Trigla sp. {T. Edivard : 'Museum Xormanianum ').

8. Bracliiella pastinaca P. J. van Beneden.

(Plate LXIV, fig. 8.)

1851. BrachieUapastinaca P. J. van Beneden. (11) p. 118, pi. 4, figs. 8. 9.

1877. BrachieUa pastinaca Kurz. (71a) Zeitsclir. f. wiss. Zool., vol.

xxix, pis. 25, 26, 27, figs. 2, 3, 36, 45.

1880. BrachieUa pastinaca A. Yalle. (141a) Boll. Soc. Adriat. Sc.

Nat., vol. iv, fasc. i, p. 77.

1904. BrachieUa pastinaca T. Scott. (115) p. 278.

* ' Joiirn. Mar. Biol. Assoc' (n.s.), vol. iv, No. 2 (February 1896), p. 163.
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1906. Brachiella pastinacx Brian. (21) p. 103.

1909. 5rac^^eZZa^as/^l^aca May E. Bainbridge. (3) p. 50, pi. 8, figs.

6, 7
;
pi. 9, fig. 8.

Female,— Ceplialotliorax tolerably enlarged and
somewhat gibbous behind on the dorsal aspect, con-

nected with the genital segment by a narrow neck.

Genital segment oblong, robust, and at the distal end
bearing two slender submedian appendages nearly half

as long as the segment. Abdomen obsolete or nearly so.

Antennules moderately slender and four-jointed

;

antennae stout, composed of two joints, and fur-

nished with a small rudimentary outer ramus.

Mandibles tolerably slender and armed with several

coarse teeth at the distal end of the inner margin.

The first maxillipeds tolerably large and strongly

uncinate. The second maxillipeds nearly as long

as the cephalothorax, free except at the tips where
they are united to a horn-coloured chitinous ping.

Length about 7*5 mm.
Habitat.—Parasitic in the nasal fossae of Trigon

pastinaca and also of the piked dog-fish [Acanthias

tmlgaris). In the nasal fossas of a Trir/ou captured in

the Dornoch Firth in October, 1903 (T. Scott). In

the spiracle of a spiked dog-fish captured off the

coast of Xorthuml)erland {Maij E. Bahibridrje).^

9. Brachiella parkeri G. M. Thomson.

(Plate LXIV, fig. 7.)

1889. Brachiella parheri Thomson. (132) p. 374, pi. 10, figs. 18-23.

1909. Brachiella parkeri May E. Bainbridge. (3) p. 52, pi. 9, figs,

16, 17
;

pi. 10, figs. 18-23.

Female.— Cephalothorax moderately stout, deflected

so as usually to be nearly at right angles to the genital

segment, and equal to about two-thirds the length of it.

Genital segment of an ovate form, moderately dilated,

and provided with two elongated and rather slender

distal appendages, one on each side of the papilliform

abdomen. Antennules moderately elongated, slender,

and composed of two articulations; antennae some-

* Miss May Evelina Bainbridge, now the Hon. Mrs. Henn Collins.
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what similar in structure to those of Brachiella fas-

tinaca. Eostrum somewhat prominent ; mandibles

slender, their inner margins armed at the distal end
with about four tolerably large teeth and with smaller

teeth between. Maxillaa of the usual type, resembling

those of Brachiella triglse. First maxillipeds stout

but somewhat rudimentary and only feebly uncinate

;

second maxillipeds long and slender, fully twice the

length of the cephalothorax, and entirely free except

at the tip, where they are united to a chitinous horn-

coloured disk.

Habitat.—Obtained on the gills of a long-nosed

skate (Baia oxyrhynchus) captured off the Northumber-
land coast in May 1908 {May E. Bainbridge).

We have not met with this species, hut Miss Bainbridge, in her

paper referred to above, gives a careful description of it. Her
description and drawings agree very well with those of Gr. M.
Thomson. The following measurements of the specimen
examined are given by Miss Bainbridge :

—

Length from top of arms to end of abdomen 9*2 mm.
„ from end of head to extremity of

attachment .... 19*0 „
„ of arms ..... 14*5 „
„ of body from bend of neck to end

of abdomen .... S'O ,,

„ of head to bend of neck

„ of process .

Width of neck

,, of genital segment

5-3

4-0

1-5

5-2

Genus 43. CLAVELLA Olmi, 1815.

Syn. Schisfui'us Oken (1815), a name preoccupied by Rndolphi (1809)

for a genus of Vermes. Ancliorella Cuv, (1817). Lerneomijzon Blainville

(1822).

Female.—Body usually short and somewhat swollen.

Head small, situated at the end of a long flexuous

neck which is usually more or less deflexed. Both
pairs of antennae small and somewhat rudimentary;

the mandibles, maxilljB, and first maxillipeds resem-

bling those in Lernmopoda, and, together with the two
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pairs of antennae, placed at the end of the elongated

neck, or cephalothorax. The second maxillipeds, by
which the parasite fixes itself to its host, situated at

the base of the cephalothorax, and coalescent so that

they appear to consist of a single organ; this organ is

usually short, sometimes very small and papilliform,

and united at the tip to a horn-coloured chitinous plug

which penetrates the tissues of the fish. Genital seg-

ment usually unprovided with terminal or lateral pro-

cesses, but if present they are generally very small.

Abdomen obsolete or nearly so. Egg-strings moderately

elongated.

Male.—The male is very small and proportionally

shorter than the male of .Bnichiella, which it more
nearly resembles than that of the genus Lernseopoda ;

the dorsum, however, is more boldly arched, and the

height is usually greater than the length. The append-
ages of the cephalon and thorax are somewhat similar

to those of the male of Bracldelln.

The genus comprises a large number of species, and those

described below have been obtained on British fishes.

1. Clavella uncinata (0. F. Midler).

(Plate LXV, figs. 2, 3, 6 ; Plate LXVI, figs. 21-23.)

1777. Lermea uncinata O. F. Miiller. (85) p. 120, pi. xxxiii, fig. 2.

1815. Schisturus iincinatus Oken. (91) part iii, p. 183.

1815. Clavella uncinata idem. (91) pai-t iii, p. (?) 357.

1817. Anchorella uncinata Cuv. (37) Icon, du Regne Anim., pi. 9,

fig. 5.

1822. Lerneomyzon uncinatum Blainville. (24) Joiira. de Physique,
vol. 95, p. 438.

1832. Anchorella uncinata Nordmann. (89) p. 102, pi. 8, figs. 8-12

;

pi. 10, figs. 1-5.

1850. Anchorella uncinata Baird. (4) p. 337, pi. xxxv, fig. 9.

1900. Anchorella uncinata T. Scott. (112) p. 177, pi. viii, figs. 43, 44.

1906. Clavella uncinata Brian. (21) p. 110.

1909. Anchorella uncinata May E. Bainbridge. (3) p. 57, pi. ii, figs.

43-46.

Female.— Cephalothorax moderately slender and
about as long as the genital segment. Genital segment
ovate, slightly flattened, and moderately elongated.
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being fully twice as long as broad. Abdomen small

but quite distinct.

Antennules three-jointed, tlie proximal joint large

but tapering towards the distal end ; other joints small

and subequal but the end one rather the larger. Man-
dibles small, biting part serrated on the inner edge.

Maxillae small, expanded towards the distal end, with
the outer margin somewhat gibbous ; each bearing a

couple of terminal spines and also a small subterminal

lobe with two spinules at its apex. The first maxilli-

peds rather diminutive in size but provided with

moderately stout terminal claws. The second maxilli-

peds completely coalescent, very short, expanded at

the apex, and fixed to a nipple-like plug which pene-

trates the tissues of the fish. Egg-strings tolerably

slender and fully twice as long as the genital segment.

Length of the specimen represented by figure 2,

PI. LXV, exclusive of the cephalothorax, about
6'5 mm., but the size is somewhat variable.

Male.—The male is very small, and, viewed laterally,

the height is equal to about one and a half times the

length; the dorsum tapers upwards and assumes a

somewhat conical outline, but with the apex boldly

rounded. Both pairs of maxillipeds short but tolerably

stout and strongly uncinate ; other cephalothoracic

appendages small and somewhat rudimentary. Length
about 1 mm.

Habitat.—Found parasitic on the whiting {Gadus
merlangus) and other Gadoids. This tolerably common
species has been recorded from various places round
the British coasts. Larne and Dublin {W. Thompson).

Polperro and Falmouth {A. M. Norman). Plymouth
{Bassett-Smith). Irish Sea {A. Scott), and also from
various Scottish localities.

A young Clavella uncinaua with two males adhering to it

is represented by fig. 6 on PL LXV. In this specimen

the genital segment is much less rohust, and the mouth-
appendages are more rudimentary.
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2. Clavella rugosa (Kiojer).

(Plate LXV, figs. 4, 5 ; Plate LXVI, figs. 1-7.)

1837. Anchorella rugosa Kroyer. .(70) pi. 1. vol. i, p. 294, pi. iii, fig. 6.

1850. Anchorella rugosa Baird. (4) p. 338, ^\. xxxv, fig. 8.

1851. Anchorella rugosa P. J. van Benecleii. (11) p. 114, pi. vi, fis:j. 7.

1900. Anchorella rugosa T. Scott. (112) p. 176, pi. viii, figs. 45-48.

Female.—Ceplialothorax tolerably elongated and
vermiform, about one and a half times longer than the

genital segment ; nsnally more or less recurved and
reaching considerably beyond the distal end of the

segment. Genital segment stout, rugose, quadriform,
and somewhat flattened, length and width about equal.

Abdomen obsolete or nearly so.

Antennules composed of three joints, the first

moderately large and stout, the other two smaller

but the end joint rather longer than the preceding one

;

antenna stout and somewhat similar in structure to

those of BracMella. Mandibles small, slender, and
coarsely dentate near the distal end of the inner

margin. Maxillae furnished with three moderately
stout terminal spines, and two smaller ones on a some-
what rudimentary subterminal lobe. First maxillipeds

short, stout, and strongly uncinate. Second maxilli-

peds rudimentary, being reduced to a small button-like

projection at the anterior end of the genital segment,
which is fixed to a horn-coloured chitinous plug that

penetrates the tissues of the fish. Egg-strings toler-

ably stout and elongated, more than twice the length
of the genital segment, and containing numerous ova.

Length exclusive of the ceplialothorax about 4 mm.,
but the size is slightly variable.

Male.—The male is very small and short, the height
being equal to fully one and a half times the length

;

the general outline, seen from the side, is subconical.

Both pairs of maxillipeds, though short, are furnished
with stout terminal claws.

Hahitat.—Parasitic on the gills and gill-covers of

cat-fishes (Aiiarrhlrhas hijms). On cat-fishes captured
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in the Firths of Forth and Clyde, off Aberdeen, and in

the Moray Firth (T. Scott). Off the coast of Northum-
berland and Durham (May E. Bamhriclge), Larne,

Ireland {W. Thonq^soii).

3. Clavella dubia T. & A. Scott.

(Plate LXV, %. 7; Plate LXVI, figs. 8-11.)

1900. Anchorella rugosa var. T. Scott. (112) p. 177, pi. viii, fig. 52.

Female.—Generally resembling the female of C. itn-

cinatus, but having the cephalothorax rather shorter,

and the second maxillipeds or fixative organ scarcely

so prominent; the genital segment also being more
robust.

Antennules short and three-jointed, the first joint

robust, but tapering quickly towards the distal end

;

the second small, and the end one about twice as long
as the preceding joint, and very sparingly setiferous

at the apex. Mandibles tolerably stout, somewhat
expanded near the middle, and the biting part of the

inner margin provided with about four coarse teeth

and two or three smaller ones ; the first two teeth

nearly close together, a slight gap in which is a small

denticle dividing these two from the next one, but a

considerable distance separating it from the end tooth,

and the intervening space occupied by tw^o denticles.

Maxillge moderately elongated, and provided w^ith two
narrow^ terminal lobes ending in tolerably long spines.

First maxillipeds short, moderately robust, and pos-

sessing fairly stout terminal claws.

Habitat.—Found adhering to a haddock (Gadus

deglefinus) from the North Sea.

This form was at first regarded as a variety of Clavella

riigosa, but further examination reveals differences both in its

form and structure which, though showing some relationship

wdth its two nearest allies, C. rugosa and C. uncinata, cannot
be reconciled with either. We therefore prefer to describe it

under a distinct name.
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4. Clavella emarginata Kroyer.

(Plate LXIX, %. 7 ; Plate LXVI, fig. 17-20.)

1837. Anchorella emarginata Kroyer. (70) pi. i, vol. i, p. 287, pi. iii, fig. vi.

1851. Anchorella emarginata P. J. van Beneden. (11) p. 113, pi. vi, fig. 4.

1877. Anchorella emarginata Kurz. (71a) Zeitschr. f. wiss. Zool., vol.

xxix, p. 398, pi. XXV, fig. 8.

1900. Anchorella emarginata T. Scott. (112) p. 176, pi. viii, figs. 49-51.

1906. Clavella emarginata Brian. (21) p. 109, pi. x, fig. 3.

Female.— Cephalothorax very long and slender,

twice as long as the genital segment ; head small and
separated from the long neck hj a slight constriction.

Genital segment subquadriform, considerably dilated,

and somewhat truncated at the posterior end. Ab-
domen obsolete or nearly so. Egg-strings short and
tolerably thick.

Antennules short, composed of three articulations.

Mandibles small and armed with only moderately
large teeth; maxillas narrow, provided with three

apical spines and with two small ones on a rudimen-
tary branch near the middle of the joint. First maxil-

lipeds moderately small and uncinate. Second maxil-

lipeds moderately thick, very short, and not completely
united except at the tip, where they are joined together

to a chitinous plug. Length.—The specimen repre-

sented by the drawing measures, exclusive of the

cephalothorax, about 2*5 mm., while the cephalo-

thorax alone measures 3*5 mm.
We have not seen the male of this species.

Habitat.—Parasitic on tlie gill-arches of the alhs

shad {Clnjjea alosa) and of the twaite shad (Cliijyea

finfa). V\jmovith o\\ Glnpea {Bas^eM-Smith). Dunbar,
Firth of Forth, on Clwpea finta (T. Scott).

This species is readily distinguished by the long, slender

cephalothorax, the dilated genital segment^ and by the

imperfectly united second maxillipeds.

5. Clavella scombri Kurz.

(Plate LXVII, figs. 1-3 ; Plate LXVIIT, figs. 1-7.)

1877. Anchorella scombri Kurz. (71a) Op. cit., p. 403, pi. xxv, figs. 12,

35,41.
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1901. Aachorella scomhri T. Scott. (113) p. 135, pi. viii, fig. 3.

1906. Anchorella scomberi A. Scott. (110) p. 53, pi. vii.

1906. Clavella scombri Brian. (21) p. 116, pi. x, fig. 6.

Female.—Ceplialothorax extremely elongated, flex-

uose, vermiform, and nearly tliree times as long as

the genital segment, the proximal half moderately

stout, the distal portion rather more slender. More-
over, the proximal portion of the cephalothorax bends
gently downwards, but near the middle there is a

somewhat abrupt change of curvature in the opposite

direction, which causes the cephalothorax to assume
a geniculated or sigmoid appearance. Genital seg-

ment of a subglobular form, rather longer than broad,

and small in comparison w^ith the cephalothorax, also

appearing to be unprovided with distal appendages
of any kind. Abdomen rudimentary or obsolete.

Egg-strings small and saccate.

Antennules small, two-jointed, and furnished with a

few small apical setas. Antennae short, stout, and
somewhat rudimentary ; outer ramus very small.

Mandibles and other mouth-organs similar to those of

Clavella emarijinata. Second maxillipeds entirely

coalescent, extremely short, and united at the apex
to a small horn-coloured chitinous plug. Length, ex-

clusive of the cephalothorax, about 2*5 mm. Length
of cephalothorax fully 6 mm.

Male.—Extremely small, and its form that which
appears to be characteristic of the males of this genus,

being very short and with the dorsum elevated so that

the height is distinctly greater than the length. Both
pairs of maxillipeds short, stout, and strongly uncinate.

Hahitat.—Parasitic on the gill-arches of mackerel

{Scomber scomhrus). Found on mackerel captured

in the neighbourhood of Aberdeen in August, 1900
{T. Scott). On mackerel captured in the Irish Sea

off Walney Island, and in Carnarvon Bay in 1905

{A. Scott). Recorded by Dr. Ed. Grraeffe as parasitic

on mackerel captured in the Gulf of Trieste.*

* 'Arbeiten dcr zoolog. Institut zii Wien,' T. xiii. Heft 1, p. 17 (1900).
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6. Clavella brevicollis M. Edwards.

(Plate LXV, fig. 1 ; Plate LXVI, figs. 12-16.)

1840. Anchorella brevicollis M. Edwards. (43) vol. iii, p. 518.

1877. Anchorella brevicollis C. Yogt. (142) p. 432.

1901. Anchoi'dla brevicollis T. Scott. (113) p. 135, pi. viii, figs. 11-16.

Female.—Resembling Clavella uncinata in some
respects but differing considerably in the following

particulars : cephalothorax comparatively much shorter

and stouter, and appearing rather to be a prolonga-

tion of the posterior portion of the body forwards,

the only limitation being a slight constriction imme-
diately behind the second maxillipeds. Genital seg-

ment subglobular, rather longer than broad, and
without posterior appendages. Abdomen small, dis-

tinct. Antennules short, two-jointed, basal joint large,

end joint small and furnished with a few apical

setEe. Antennae simple, rudimentary, but stout and
apparently uniarticulate. Mandibles slender, their

armature consisting of a few comparatively large

teeth with intermediate smaller ones. Maxillae mode-
rately stout, provided with two subapical processes

bearing short terminal spines, and two minute lateral

spines on the same side as the processes. The first

maxillipeds large, with strong terminal claws. The
second maxillipeds entirely coalescent, very short and

stout, and terminating in a chitinous knob. Length
about 4*5 mm.

Male not observed.

Habitat.—Parasitic near the base of the anal fin of

a haddock captured in the Firth of Forth in January
1896. P. J. van Beneden records this species as

parasitic on the body (not on the gills) of haddocks

;

so also does M. Edwards.

7. Clavella stellata (Kroyer).

(Plate LXV, figs. 8, 9.)

1837-1838. Anchorella stellata Kroyer. (70) pi. i, vol. ii, p. 142, pi. iii,

fig. 5.

1877. Anchorella stellata C. Yogt. (142) vol. xiv, p. 432.
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1900. Anchorella stellata T. Scott. (112) p. 178.

1901. Anchorella stellata idem. (113) p. 134, pi. viii, figs. 1, 2.

1909. Anchorella stellata May E. Bainbridge. (3) p. 57, pi. ii, figs.

38-42.

Female.— Cephalothorax tolerably elongated and
slender, and appearing to be but a prolongation of

tlie coalescent second maxillipeds, having the head-

appendages at the end of it. Genital segment short,

moderately stout, ovoid in shape, and joined to the

cephalothorax by a narrow neck. Abdomen rudi-

mentary, appearing as a slightly produced middle

portion of the posterior end of the genital segment

;

on each side of the abdomen a small tubercle, which,

with the rudimentary abdomen, imparts a slightly

trilobed appearance to the end of the segment.

The two pairs of antennae, the mandibles, and other

mouth-organs are apparently similar to those of

Glavella uncinata. The whole animal including the

maxillipeds appeared to be, in the living state,

surrounded by semi-transparent gelatinous matter

through which some of the structures could be plainly

seen ; the two second maxillipeds were visible within the

gelatinous investment, extending alongside each other

to where they joined the chitinous disk by which the

parasite was anchored to its host. All the specimens

observed were fixed to scales, and the chitinous fixture,

after piercing the outer surface of the scale, spread

out into an extremely thin and dark horn-coloured

circular disk ; the disk was ornamented all round with

pellucid, oval markings arranged at more or less

regular intervals and in the manner of radii which
did not quite extend to the circumference of the disk.

The parasite could not easily be removed without

also removing the scale to which it was attached or

by severing the attachment where it penetrated the

scale. The specimen represented by the drawing
(PI. LXV, fig. 8) measured from the forehead to the

apex of the second maxillipeds about 6 mm., and the

genital segment about 4 mm. in length by fully 2 mm.
in thickness.
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No males have been observed.

Habitat.—Parasitic on the skin of the hake {Merliic-

cius vulgaris). The specimens were found adhering
to scales near the base of the pectoral and ventral

fins of a hake captured in the Firth of Clyde in

December 1899. The whole parasite was enveloped
in some soft, nearly transparent, jelly-like matter, and
at first sight had the appearance of a small roundish
mass of mucus, and thus easily escaped notice : when
preserved, the mucus assumed a whitish colour. Miss
Bainbridge (op. cit.) described some specimens found
on the skin of a hake, " purchased at Sheringham,
Norfolk."

8. Clavella paradoxa P. J. van Beneden.

(Plate LXVII, figs. 4-6 ; Plate LXVIIT, figs. 8-14.)

1851. Anchorella paradoxa P. J. van Beneden. (11) vol. xvi, p. 117,
pi. vi, fig. 1.

1896. Anchorella paradoxa Bassett-Smith. (6) p. 15, pi. v, fig. 2.

1906. Anchorella paradoxa A. Scott. (110) p. 53, pi. vii.

Female.—Cephalothorax tolerably elongated, usually

deflected backward upon the genital segment, and
extending somewhat beyond its distal end. Genital

segment subquadriform, the postero-lateral corners

prolonged backward and slightly outward in the form
of narrow subtriangular processes, their width at the

base being equal to about half the length and with the

apex bluntly pointed; genital segment exclusive of

the lateral prolongations about as broad as long.

Abdomen intermediate between the processes, com-
paratively rather longer than broad and bluntly

rounded at the end. Three shallow knobs at the

anterior end of the genital segment, on the dorsal

aspect, one on each of the flatly-rounded corners, and
one intermediate and somewhat behind the others

;

two similar but smaller knobs also present on the fore-

head as shown in the figure (PI. LXVII, fig. 4).

Antennules nearly as in Clavella scombri, but the

antennae, which are three-jointed, are scarcely so
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robust. Mandibles somewhat similar to those of that

species, but the maxillae are slender and provided with
three digitate terminal processes. First maxillipeds

similar to those of Glavella scombri ; second maxillipeds

very short, coalescent, and fixed to a terminal chitinous

plug. Length, exclusive of the cephalothorax, about
4 mm.

Male.—Very small, nearly globular in shape, and
somewhat similar in structure and appendages to the

males of other species of Glavella.^

Habitat.—Parasitic on the gill-filaments of mackerel
(Scomber scombrus). Plymouth (Bassett-Smith). Irish

Sea {A. Scott).

9. Clavella quadrata Bassett-Smith.

(Plate LXVIII, fig. 15.)

1896. Anclwrella quadrata Bassett-Smith. (6) p. 15, pi. iv, fig. 5.

1899. Anclwrella quadrata idem. (8) p. 504.

1906. Anchorella quadrata Norman & T. Scott. (88) p. 221.

Female.— Cephalothorax much longer than the

genital segment. Grenital segment almost quadri-

lateral in outline. Abdomen of extraordinary size for

animals of this genus; somewhat club-shaped, and
equal to about two-thirds the length of the genital

segment. Egg-strings small and broadl}^ ovate. First

pair of maxillipeds placed close to the mouth, well

developed ; second pair short, opposite to the abdomen
and at the base of the neck, thick and completely

united, terminating in the organ of adhesion, which
has the form of a cup with a long pedicel.

This species is much like Anchorella falax Heller, in

form, except for the great size of the abdomen.
The male has not been observed.

Habitat.—Parasitic on the gill-arches of Callionymus

Jyra, at Plymouth ; only a few sjDecimens were obtained

{Bassett-Smith)

.

* One of the authors, when first recording the male of C.paracloxa, states

that he could only find one pair of maxillipeds (see ' Trans. Biol. Soc. Liver-

pool,' vol. XX, p. 53, 1906). This was evidently due to the second pair having
been accidentally destroyed : he has since found that there are two pairs,

as in other males of the same irenus.



224 BRITISH PARASITIC COPEPODA.

The above is quoted from Dr. Bassett-Smitli's description
of this species, as we have not ourselves observed it.

10. Clavella canthari (Heller).

(Plate LXIX, figs. 1-3.)

1863. (?) Anchorella pagelli Kroyer. (71) p. 295, pi. xvi, fig. 3.

1865. Anchorella canthari Heller. (58) p. 212, pi. xxiv, fig. 6.

1877. Anchorella pagelli C. Yogt. (142) p. 432.

1880. Anchorella canthari Richiardi. (104) p. 152.

1906. Clavella macrotrachelus Bnan. (21) p. 116.

1910. Lerneomyzon canthari T. R. R. Stebbing. (125) p. 562.

Female.—Small and tolerably robust, but the cephalo-
thorax is ratlier slender and considerably longer than
tlie genital segment, being equal to fully one and a
half times the length of that segment ; the proximal
end of the cephalothorax bluntly rounded and on each
side bearing a small but fairly distinct lobe ; a minute
process arising from between the two lobes, and termi-

nating in a fascicle of chitinous bristles which penetrates

the tissue of the gill filament and then gradually be-

comes separated and forms a brush-like appendage.
Genital segment moderately stout and subcylindrical,

the width equal to rather more than half the length.

A small gibbous projection at the proximal end of the

segment, as Aaewed from the side, separated from the

segment by a fairly distinct constriction, and forming
the base of the cephalothorax. The distal end of the

genital segment truncated and obscurely trilobate, but
only the middle lobe fairly distinct ; the lateral lobes

indistinct and scarcely produced, but the middle one
fairly prominent and thickly covered with minute
hairs. Egg-strings moderately elongated. Length.

—

The following measurements are taken from a fairly

typical specimen :

—

Genital segment . . . about 1'8 mm.
Cephalothorax . . . about 2*5 mm.
Egg-strings . . . about 3*0 mm.

Male.—Small, somewhat similar to the male of C.

(data, Brian.

Habitat.—Parasitic on the o-iH-filaments of the black
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sea-bream {Gantharus lineatuH) and the common sea-

bream (Pagelhcs centrodonhis). On Gantharus lineatus,

captured in the North Sea in November 1910, as well

as on a few subsequent occasions. Kroyer obtained

what appears to be the same species on Fagellus

centrodontus.

The characters by which this species seems to be dis-

tinguished are the proportional length of the cephalothorax,

the small lobe on each side of its promixal end, the peculiar

appendage by which the species is anchored to the gill

filament, and the densely ciliated central lobe of the posterior

margin of the genital segment. Some of the specimens
examined by us have exhibited slight differences, but they
all agree in the more important characters mentioned above.

11. Clavella alata Brian.

(Plate LXIX, figs. 4-6.)

1906. Clavella alata Brian. (21) p. 114, pi. iii, fig. 5
;
pi. xx, figs. 5 and 6.

Female.—Short and stout. Cephalothorax reaching

only to about, or slightly beyond, the end of the genital

segment; at the base of the cephalothorax a small

horn-like process projecting outwards on each side.

The second maxillipeds apparently completely coalesc-

ent, very short, tapering slightly towards the tip,

which is provided with a rounded cartilaginous knob.

Genital segment short and stout, subglobose or pyri-

form, greatest width about equal to the length, pos-

terior end subtruncate or broadly rounded ; the middle

portion, however, slightly produced, and on each side of

this slightly produced part is the attachment of the short

and tolerably stout ovisacs. The antennules, antennas,

and several mouth-appendages apparently not differing

greatly from those of other species of the genus.

Antennules short, moderately stout, indistinctly seg-

mented, and bearing a few apical setae ; mandibles

very slender, but the first maxillipeds tolerabl}^ en-

larged and uncinate. The entire length, exclusive of

the egg-strings, is about 3 mm., while the egg-strings

are about 2 mm. in length. Colour yellowish.

VOL. I. 15
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The males, which are very small, measure only about
0*3 mm., and are provided with large uncinate maxil-

lipeds. Males, however, do not appear to be very

common.
Habitat.—Parasitic on the greater fork - beard

{Phycis hlennoides (Briin.)). It is usually found adher-

ing to the gill-arches and not to the filaments of the

gills.

One of the more obvious characters of this species seems to

be the small but quite distinct horn-like processes at the base

of the cephalothorax, which can be seen—one on each side—
extending outwards at about right angles to the cephalo-

thorax.

12. Clavella lophii (M. Edwards).

(Plate LI, fig. 7.)

1840. P Brachiella lophii M. Edwards. (42) vol. iii, p. 514, pi. xli, fig. 4.

1877. ? Brachiella lophii Vogt. (142) vol. vi, p. 426.

Female.—A small and robust species. Cephalo-

thorax moderately short, subcylindrical or subconical,

stout but less robust in front. Grenital segment some-

what dilated, widest posteriorly, postero-lateral corners

rounded. Abdomen very short. Egg-strings short,

saccate, rather longer than the genital segment, and
containing tolerably large ova.

Mouth-appendages apparently somewhat similar to

those of G. riigosa. The second maxillipeds very short

and coalescent, and terminating in a small, horn-

coloured, chitinous button. ^Colour of the specimen

yellowish. Length about three and a half millimetres.

Male.—Very small and of the usual Clavella

{Ancliorella) type; short, and with the dorsum boldly

arched.

Habitat.—Found adhering to the gills of an angler-

fish {LopJiiiis piscatorius) ; locality uncertain.

We are indebted to Mr. W. M. Tattersall, M.Sc, Keeper
of the Manchester Museum, for the privilege of describing

this species. The drawing is made from the mounted specimen.
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Genus ARGULUS Milller, 1785.

Body flattened, ceplialothorax scutiform; cephalon
and first thoracic segment coalescent ; other segments
free. Abdomen small, comparatively narrow, and
ending in two equal lobes, unsegmented. Antennae
two pairs, small, first pair tolerably stout and termi-

nating in a small hook. Mouth siphon-like, enclosing

a flexible, sharp-pointed, sting-like process furnished
with a poison-gland. Two pairs of maxillipeds, the

first pair transformed into sucking-discs; posterior

pair prehensile, their integument rough with minute
prickles, and having a tridentate plate on the inferior

aspect of the basal joint. Swimming-legs four pairs,

biramose, and furnished with plumose hairs. Females
without external egg-strings. Eyes conspicuous.

1. Argulus foliaceus (Linn.).

(Plate LXXII, figs. 1-10.)

1758. Monoculus foliaceus Linn. Systema Naturae, lOtk edit., vol. i,

p. 634.

1762. Binoculus gasterostei Geofroy. Insectes de Paris, vol. ii, p. 661.
1785. Argulus foliaceus Miiller. Entomost., p. 123.

1785. Argulus charon idem. Ibidem, pi. 20, figs. 1, 2.

1793. Monoculus arguluso Fabr. Entom. Syst., vol. ii, p. 489.

1798. Monoculus gyHni Ciivier. Tab. element. Hist. Nat., p. 45.

1802. Ozolus gasterostei Latreille. Hist. Nat. Crust, et Ins., vol. iv,

p. 128, pi. 29, fig. 4.

1814. Argulus m-gulus Leach. Edin. Encyclop., vol. vii, p. 388.

1839. Argulus foliaceus Thompson. Ann. and Mag. Nat. Hist., vol. v,

p. 221.

1845. Argulus foliaceus Yogt. Nouv. Mem. Soc. Helvet.,vol. vii, pi. i,

fig. 2.

1850. Argulus foliaceus Baird. Entom., p. 255, pi. xxxi, figs. 1, 2 a-l.

Carapace of a rounded oval shape, rather longer
than broad, and with the front margin slightly pro-

jecting forward ; posterior sinus narrow and extending
forward for about two-fifths of the carapace. Abdo-
men small, rather longer than broad, and about one-

fourth the length of the cephalothoracic shield ; lobes

hluntly rounded at the end, separated by a sinus

extending forward to about half the length of the
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abdomen ; inner edges proximally contiguous and
somewhat divaricate at the distal extremity. An-
tennae normal. Sucking-discs of moderate size. Pos-

terior maxillipeds tolerably large and stout, their

basal plates somewhat expanded posteriorly ; the distal

margin of the plates with three short and subequal

tooth-like projections. Swimming-legs tolerably elon-

gated. Eyes conspicuous. A black mark on each
side near the base of the abdomen. Carapace of a

greenish colour and ornamented on both sides with
darker coloured ramifications. Size of the female
about 6 or 7 mm. in length. Male somewhat like the
female, but smaller.

Hahifat,—Parasitic on various fresh-water fishes, as

carp, sticklebacks, trout, pike {Esox hiciits), greyling
{Thymallus vitlgaris), and others. The species appears
to be generally distributed throughout the British

Islands. Some years ago it was very common on
greyling in the upper waters of the Clyde, but after a
few days' heavy rain Avhich flooded the river the ArgnJus
had all disappeared. This species has also been obtained
on a fish captured in the Faroe Channel by G. H.
Fowler. The specimen is now in the British Museum,
and we are indebted to Dr. W. T. Caiman for drawing
our attention to it and for the loan of it for exami-
nation.

There appears to he some uncertainty as to the relationship

between the Argnlidae and the species usually recognized as

Copepoda. Dr. Baird includes the Family Argulidae in. the
same Tribe—Peltocephala—with the Caligidge, tlie Pandarid^e,

and the Cecropid^.^ In 1866 Gerstaecker, revising liis

previous classification, replaces the Argulidae under the
Branchiopoda.t Clans in 1875 proposed making the Argulida)

a second suborder of the Branchiura, under the Order Cope-
poda. J On the other hand, the Rev. T. 11. R. Stebbing, in

'A History of Crustacea/ places the carp-lice (Argiilu.s) in

the suborder Branchiura of tlie Order Branchiopoda, and
* * Entomostraca,' p. 15.

t C/._Bronn's 'Klassen unci Ordnungen des Thierreichs/ vol. v, p. 16.

X
" tJber die Entwickelung, Organisation, imd Systematische Stellung^

der Arguliden," ' Zeitsch. f. wissensch. Zool./ vol. xxv, pp. 217-2S4, pis.
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not with the Copepoda."^ Dr. Bassett-Smith, in his ^System-
atic description of the parasitic Copepoda found on Fishes/

also excludes the Family Argulidae from tlie Order Cope-
poda.t And lastly, in the first of an important series of
* Memoirs on North American parasitic Copepods/ by Charles

Branch Wilson, that author makes the Branchiura a suborder

of the Copepoda, with Argulidas as the only Family.

J

There is doubtless a close relationship between the Argulidas

and the other parasitic groups enumerated in this volume;
but apparently, as indicated, there is also a considerable

divergence of opinion as to whether Arguhts and its allies

should be recognized as a suborder of the Copepoda. We
have, however, had few opportunities for studying these

interesting forms, as there is only a single British species

known to us, and therefore we do not propose to enter further

into a discussion of this question.

Tripaphylus musteli (P. J. van Beneden). pp. 160-
161.

Amended description of male.

Our description of the male of this copepod parasite was
copied, to some extent, from van Beneden^s work, as we had
not then seen the male ourselves. We discovered a male
attached to a female after the description was in type, and
some changes appear to be necessary to bring the description

more in line with the views now generally accepted regarding
the names of the appendages, but it was too late to do this in

the proper place. This description, taken from our own
specimen, should read as follows :

—

Male.—The male of this species has the body divided into

two unequal portions ; the anterior portion is large and carries

the whole of the appendages—viz. one pair of antennules, one
pair of antennae, one pair of mandibles, one pair of maxillae,

and two pairs of maxillipeds; the posterior portion is much
more narrow^ and rounded and is terminated by short stout

furca. The antennules, antennee, mandibles, and maxillae are

* ' A History of Crustacea : Recent Malacostraca.' The International

Scientific Series, vol. Ixxiv (1893), pp. 10 and 49.

t "A systematic description of the Copepoda found on fishes, with an
enumeration of the known species," ' Proc. Zool. Soc. Lond.,' April, 1899.

t " North American Parasitic Copepods of the Family Argulidse," ' Proc.

United States National Museum,' vol. xxv (1902), pp. 635-742, pis. viii-
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somewhat rudimentary. The two paiis of maxillipeds are

comparatively well developed and form prehensile appendages
similar to those found in the males of many of the sedentary
female fish-parasites. The appendages described as feet by
van Beneden, and also in the second paragraph on p. 161,

are the first and second maxillipeds. No appendages corre-

sponding to feet in the more highly organized parasitic

Copepoda appear to be present.

List of the Fishes on which the Parasitic Copepoda

described in this volume were obtained.

Acipenser sturio Linn.

Agonus cataphractus Linn.

Alopias vulpes [Gmelin) .

Anarrhichas lupus Linn. .

Bothus maximus (Linn.) .

Bothus rhombus [Linn.)

Brosmius brosme Cuv.

Callionymus lyra Linn.

Callionymus maculatus Linn. .

Cantharus lineatus (Mont.)

Carch arias glaucus (Linn.)

Clupea alosa Linn.

Clupea finta Cuv.

Clupea sprattus Linn.

Conger niger Risso .

Corregonus pollan Thomps.
Crenilabrus melops (Linn.)

Ctenolabrus rupestris (Linn.)

Cyclopterus lumpus Linn. .

Cyprinus carpio Linn.

Drepanopsetta platessoides

(Fahr.)

Engraulis encrasicholus Linn. .

Esox lucius Linn.

Gadus aeglefinus Linn.

Gadus callarius Linn.

Gadus luscus Linn. .

Gadus merlangus Linn.

Gadus minutus Linn.

.

Gadus pollachi us Li7i7t.

Sturgeon.

Pogge.
Thrasher Shark.
Cat-fish; Wolf-fish.

I'urbot.

Brill.

Torsk or Tusk.
Gemmeous Dragonet.
Spotted Dragonet.
Black Bream.
Blue Shark.
Allis Shad.
Twaite Shad.
Sprat.

Conger.
Pollan.

Connor; Goldsinny.

Jago's Goldsinny.

Lumpsucker.
Carp.

Long Eough Dab.

Anchovy.
Fresh-water Pike.

Haddock.
Codfish.

Bib ; Whiting Pout.

Whiting.
Poor Cod.
Pollack.
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Gadus virens Linn. . ...
Galeorliinus galeus {Linn.)

(Galeus canis Bonap.)

Gastei'osteus aculeatus Linn.
Gastraea spinachia {Linn.)

Gobius miiiutus Gmelin
Hippoglossus vulgaris Flem.
Labrax lupus Guv. Sf Val. .

Labrus bergylta Ascan.
Labrus mixtus Linn. .

Lainna coruubica Cuv.
Lampris pelagicus {Gun.) .

Leuciscus rutilus {Linn.) .

Lophius piscatorius Linn. .

Luvarus iinperiab's Rafin .

Macrurus coelorhynchus Risso .

Merluccius vulgaris {Cuv.)

Molva vulgaris {Flem.)

Mugil chelo Guv. . . .

Mullus barbatus {Linn.)

Mustellus vulgaris Mull. ^ Henle.

Onos cimbrius {Linn.)

Onos mustelus {Linn.) . . .

Onos tricirratus {Briln.)

Orcynus thyunus {Linn.) .

Orthagoriscus mola {Linn.)

Pagellus centrodontus {De la

Roche)

Perca fluviatilis Linn.

Pleuronectes cynoglossus Linn.

.

Pleurnoectes flesus Linn. .

Pleuronectes limanda Linn.

Pleuronectes microcephalus Don.
Pleuronectes platessa Linn.
Pholis gunnellus {Linn.)

Phycis blennoides {Briin.)

Raia batis Linn.
Raia circularis Gouch
JRaia clavata Linn.

Raia fullonica Linn. .

Eaia maculata Mont. .

Raia oxyrhynchus Linn.
Rliina squatina {Linn.)

Salmo fario Linn.
Salmo salar Linn.

Coalfish.

Tope or Toper.

Three-spined Stickleback.

Fifteen-spined Stickleback,

Speckled Goby.
Halibut.

Basse.

Ballan Wrasse ; Bergylt.

Striped Wrasse.
Porbeagle.

Opah; King-fish.

Roach.
Angler or Angler-fish.

Grenadier-fish.

Hake.
Ling.

Grey Mullet.

Surmullet ; Red Mullet.

Smooth-hound.
Four-bearded Rockling.

Five-bearded Rockling.

Three-bearded Rockling.

Tunny.
Short Sunfish.

Sea-bream.

Perch.

Pole-dab ; Witch-sole.

Flounder.
Dab.
Lemon- sole.

Plaice.

Gunnel; Butter-fish.

Greater Fork-beard.

Grey or Blue Skate.

Sandy Ray.
Thornback Skate.

Shagreen Ray.
Homelyn Ray.
Long-nosed Skate.

Angel-fish.

Trout.

Salmon.
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Salmo trutfca Linn, .

Sciaena umbra (Lacep.)

Scomber scombrus Linn.
Scylliorhinus canicula {Linn.)

ScyIlium catulus Cuv.
Scymnus borealis Flem,
Sebastes norvegicus {Ascan.)

Solea vulgaris Quensel
Squalus acanthias Linn.

Thymallus vulgaris Nilss.

Trigla cuculus Linn. .

(Trigla pini Bloch.)

Trigla gurnardus Linn.
Trigla lineata Gmelin
Trigla lucerna Linn. .

Trigla lyra Linn.
Trygon pastiiiaca (Ldnn.)

Xiphias gladius Linn.
Zeugopterus punctatus [Blainv.)

Zeus faber lAnn.

Salmon trout.

Maigre.
Mackerel.
Kough-hound; Lesser Spot-

ted Dog-fish.

Nurse or Nurse-hound.
Greenland Shark.

Bergylt; Norway Haddock.
Black Sole.

Spur - Dog ; Piked Dog-
fish.

Greyling.

Red Gurnard.

Grey Gurnard.
Streaked Gurnard.
Sapphirine Gurnard; Yel-

low Gurnard.
Piper; Crowner.
Sting-ray.

Sword-fish.

Muller's Topknot.
Dory ; John Dory ; Doree.

^o^e.-—The scientific names of* the fishes in this list are, with a few-

exceptions, from 'A History of Scandinavian Fishes,' by B. Fries,
C. U. Ekstrom, and C. Sundevall, 2nd edit., revised by Prof. F. A.
Smitt (1893-95).



(233)

LITERATURE
CHIEFLY KEFKKEED TO IN THE PRECEDING PAGES.

1. 1794 Abildgaard, P. C. Beskrivelse over tvende nye
MonocuU Liini. (Callgiis crassus et ohlongus.)—
Skrift. Naturliist. Selsk. Kiobenhavii, III, 2, pp.
46-54.

:2. 1865 Agassiz, A. Sur un Pennella, parasite de VOrtha-
goriscus mola.— Illustrated Catalogue of the
Museum of Comparat. Zoology, Cambridge, p. 87.

3. 1909 Bainbridge, May E. (Hon. Mrs. Henn Collins).

Notes on some parasitic Copepoda with a de-

scription of a new species of Chondracanthus
{C. inflatus).—Trans. Linn. Soc. London, ZooL,
Ser. 2, Vol. XL part 3.

4. 1850 Baird, Dr, W. The Natural History of the British

Entomostraca.—Ray Society. London.

5. 1783 Barbut, /. The genera Vermium exemplified by
various specimens of the animals contained in

the orders of the Intestina et Mollusca Linnsei.

Drawn from Nature. London.

6. 1896 Bassett-Smith, Dr. P. W. Notes on the Para-
sitic Copepoda of fish obtained at Plymouth
with descriptions of new species. — Ann. and
Mag. Nat. Hist. (6), Vol. XVIII, pp. 8-16, with 4
plates.

7. 1896 idem. List of Parasitic Copepoda of fish obtained

at Plymouth.—Journ. Mar. Biol. Assoc, N.S.,

Vol. IV, pp. 153-163.

8. 1899 idem. A Systematic Description of Parasitic Cope-
poda found on fishes, with an enumeration of

the known species.—Proc. Zool. Soc. London,
1899, Pt. IT, pp. 438-507, with one plate.

9. 1765 Baster, Job, Opuscula subseciva. Vol. II, p. 138.

Harlemi.

10. 1905 Baudouin, M, Les parasites de la Sardine.—Rev.
Scient. Paris, No. 23, 10 Juin, pp. 715-722, with
4 text-figs.



234 BRITISH PARASITIC COPKPODA.

11. 1851 Beneden, P. ,7. van. Recherches siir quelques
Crustaces inferieurs.—Aiiti. Scieiic. Nat., 3 Sei\

ZooL, Vol. XVI, pp. 71-131, pis. 2-6.
12. 1851 idem. Note snr uii Crustace parasite nouveau,.

avec renumeratjon des especes de cette classe

qu'on observe sur les poissoiis du littoral de
Belgique.—Bull. Acad. Roy. de Belg., T. XVIII,
pt. 1, pp. 286-290 avec pi.

13. 1852 idem. Note sur un nouveau genre de Crustace
parasite de la famille des Peltocepliales.—Bull.

Acad. Roy. de Belg., T. XIX, pt. 3, pp. 462-467,
avec pi.

13a. 1852 idem,. Note sur quelques parasites d'un poissou
rare sur nos cotes (le maigre d'Europe, Sciwna.
aquila Cuv.).—Bull. Acad. Roy. de Belg., T. XIX,.
pt. 3, pp. 98-109 avec pi.

13b. 1853 idem. Note sur un nouveau genre de Crustace-

parasite, Eudactylina [E. acuta).—Bull. Acad.
Roy. de Belg., T. XX, pt. 1, pp. 235-239.

13c. 1853 idem. Notice sur un genre nouveau de la tribu des-

Caligiens (genre Kroyeria van Ben.).—Bull. Acad.
Roy. de Belg., T. XX, pt. 1, pp. 23-30 avec pi.

14. 1854 idem. Notice sur un nouveau genre de Siphono-
stome (genre Congericola).— Bull. Acad. Roy. de-

Belg., T. XXI, pt. 2, pp. 583-589.

14a. 1857 idem. Sur un nouveau Dinemoure provenant du
Scimiiiis glacialiii.—Bull. Acad. Rov. de Belg., (2)
T. I, pt. 1, pp. 226-235 avec pi.

15. 1861 idem. Recherches sur les Crustaces du littorale de
Belgique. Mem. Acad. Roy. de Belg., T. XXXIII,
n. 3, 174 pp., 21 pis.

16. 1870 idem. Les poissons des cotes de Belgique, leurs

parasites et leurs commensaux.—Mem. Acad.
Roy. de Belg., T. XXXVIII, n. 4, 100 pp., 6 pis.

17. 1864 Bergsoe, F. P/u7i6'/i^%sa;*27/ii«Stp.,Monograpliisk

Fremstittet.-Naturliist.Tidkssrift,3Raek., 3 Bind^

pp. 87-130, tab. 13, Kjobenhavn; {oppure Ann.
Scienc. Natur., 5 ser. Zoologie, Vol, III, p. 213,
pi. I, 1865).

18. 1898 Brian, A. Note preliminaire sur les Copepodes
parasites des poissons.—Bull. Instit Oceanogr.,

No. 110, p. 19, with text-figs. (Records ' Pen-
nella Jilosa ' from Sunfish, &c.).



LITEllATUHE CHIEFLY REFERRED TO. 235

19. 1899 Brian, A. (contd.). Di alcuni Crostacei parassiti

dei pesci dell'Isola d'Elba..—Atti Soc. Lig.

Sc. Nat. e Geogr., Vol. X, pp. 1-10, with text-

figs.

20. 1899 idem. Diphyllogaster thompsoni n. gen. e sp. di

Caligidae della Dicerohatis' giornse Griintli.—Atti

8oc. Lig. Sc. Nat. e Geogr., Vol. X, pp. 1-11,

con. tav.

21. 1906 idem. Copepodi Parassiti dei Pesci d'ltalia. Con
21 Tavole. Genova.

21a. 1908 idem. Note preliminaire sur les Copepodes para-

sites des poissons provenantdes Campagnes Scien-

tifiques de S.A.S. le Prince Albert P^ de Monaco
ou deposes dans les collections du Musee Oceano-

graphique.—Ball. Instit. Oceanogr. No. 110.

22. 1816 Blainville, H. M. D. de. Prodromus d'une Nou-
velle Classification du Regno Animal. Paris.

23. 1816 idem. Article Lernasa in Diet. d. Scienc. Natur.,

Vol. XXVI, p. 112, ff., 1816 (e 1823).

24. 1822 idem. Memoires sur les Lernees.— Journ. de Phy-
sique, T. 95, pp. 372-380, et pp. 437-447, avec

Ipl.

25. 1883 Brady, G. S. Report on the Copepoda (including

Copepoda parasitic on fishes).—Voyage of H.M.S.
' Challenger,^ ZooL, Vol. VII, Part XXIII.

26. 27. 1833 Burmeister, H. Beschreibung einiger neuen
oder wenig bekannten Sclimarotzerkrebse, nebst

allgemeinen Betrachtungen iiber die Gruppe,
welcher sie angehoren.—Nova Acta Acad.
Leopold.-Carolin., XVII, 1, pp. 269-336, mit 3
Taf.

28. 1870 idem. Bomolochus helones, occurrence in Mediter-
ranean and German Sea.—Hartmann's Archiv»

Anat. Physiol. (1870), pp. 116-163.

29. 1892 Canu, E. Les Copepodes du Boulonnais, parasites

des poissons. Annales de la Statione Aquicola
de Boulogne-sur-mer (1892).

29a. 1884 Cams, /. V. Prodromus faunae mediterraneae.

Pars I, pp. 345-378. Stuttgart.

30. 1858 Claus, C. Ueber den Bau und die Entwickelungs-
geschichte parasitischer Crustaceen, pp. 1-34^

2 plates. Cassel.



236 BRITISH PARASITIC COPKPODA.

30a. 1860 Claus, C. (coutd.). Zur Morphologie der Cope-
poden. 1. Eine Uemmuiigsbildung von Cyclops.

2. Ueber den Ban von Nicothoe. 3. Ueber die

Leibesgliederuiig und die Mundwerkzeuge der
Sclimarotzerkrebse.—Wiirzb. Naturw. Zeitschr.

Bd.I, pp. 20-36/JaF. 1.

31. 1861 idem. Uebei* die Familie der Lerniien : Lern^ocera
gohina.—Wiirzb. Naturw. Zeitsclir., Bd. II, pp.
JO-22, Taf. 1.

32. 1861. idem. Ueber den Ban und die Entwickelung von
Achieves percarum. Zeitschr. f. wiss. Zool., Bd.
XI, pp. 287-308, Taf. 23 u. 24.

33. 1864 idem. Beitrage zur Kenntniss der Sclimarotzer-

krebse.—Zeitschr. f. wiss. Zool., Bd. XIV, pp. 365-
382, T. 33-36.

34. 1868 idem. Beobachtungen iiber Lerndeocera, Peniculus,

und LeriLfea. Ein Beitrag zur Naturgeschichte
der Lern«en, mit 4 Taf.—Schriften der Gesell-

scliaft zur Beforderungder yesammten Naturwiss.
zu Marburg, 2 Supplement-Heft.

35. 1875 idem. Neue Beitrage zur Kenntniss parasitischer

Copepoden nebst Bemerkungen iiber das System
derselben.—Zeitschr. f. wiss. Zool., Bd. XXV, 4.

mit 3 Taf. Leipzig.

36. 1780 Cordiner, Rev. Charles. Lernasa salmonea Linn.

—

Antiquities and Scenery of the North of Scotland,

pp. 7-8, pi. VI, fig. 2.

36a. 1865 Gornalia, E. Sulla Lophoura rdwardsii di Kol-
liker. Osservazioni zoologiche e anatomiche.

—

Atti Soc. Ital. Sc. Nat., Vol. IX, pp. 1-10, tav. 1.

36b. 1912 Cuenot, M. L. Contributions a la faune du
bassin d'Arcachon : description d'Argulus arcas-

sonensis, nov. sp.—Bull, de la Station Biol. d'Arca-

chon, i4c, pp. 117-127, pis. 1 & 2. (Extrait.)

37. 1817 Cuvier, G. L. Regno Animal. Premiere edit.

Tom. Ill, pp. 60-66. Paris.

38. 1829 idem. Regne Animal. Nouvelle edit. Tom. IV,

pp. 189-202. Paris.

39. 1838 Dana, J. D. (see Pickering and Dana).

40. 1852 idem. United States Exploring Expedition during

the years 1838-1842, under the command of

Charles Wilkes. U.S.N. XIII, Crustacea. (Atlas

Crustacea, Philadelphia 1855.)



LITERATURE CHIEFLY REFERRED TO. 237

41. 1811 De la Roche, F. Sur deuxanimaux vivants surles

branchies des poissoiis.—Noiiv. Bull. Soc. Philo-

mat., II, pp. 270-272.

42. 1833 Edwards, H. Milne. Memofre sur Torganisation de
la bouche chez les Ciustaces suceurs.—Ann.
Scienc. Natur , Yol. XXIX, pp. 78-86.

43. 1840 idem. Histoire naturelle des crustaces, comprenant
Fanatomie, la physiologie, et la classification de
ces animaux. Paris.

44. 1763 Ellis, /. Pliilo.<. Trans.^Yol. 53, p. 433.—Penwaht?^
filosa and sagitta.

45. 1909 Elwes, ^. F. The Sunfish and its parasites.—Journ.
Torquay Nat. Hist. Soc, Yol. I, No. I, pp. 17-20.

46. 1906 Evans, TF. Lsemargusmuricatusivov[i^^w.n^&la..—
Ann. Scott. Nat. Hist. (Jany.). Zoological notes.

47. 1904 Gadd, Pehr. Parasit-Copepoder i Finland.—Acta.

Soc. pro Fauna et Flora Fennica, XXYI, No. 8.

48. 1853-54 Gerstaecker, A. D. Ueber eine neue und eine
weniger gekannte Siplionostomen-Gattung, und
Besclireibimg zvveier neuer Siphonostomen-Gat-
tuugen.—Wiegniann^s Arcliiv f. Naturg., XIX,.

1, pp. 58-70, Taf. 3 u. 4; XX, pp. 185-195, Taf. 7..

49. 1870-71 idem. In Dr. H. G-. Bronn's Klassen und Ord-
nungen des Thier-Reichs, Y. Band, Grliederfussier.

.

Lieferung 11-16. Leipzig u. Heidelberg.

50. 1889 Giard, J.. Suv Va^ssocmtion de PenneJla orthagoris-ci,.

Peicival Wright, et de Conchoderma virgatum
Spengl.—Le Naturali^te, (2) III, No. 50, p. 82.

51. 1899 Giesbrecht, TF. Die Asterocheriden des Golfes.

von Neapel und der Angrenzenden Meeres.

—

Abschuitte. (A.u.d. Tit. : Fauna und Flora des
Golfes von Neapel, 25 Monogr.)

52. 1842. Goodsir, H. Note sur le developpement des oeufs.

du Caligiis et sur les metamorphoses que ce-

Crustace eprouve.—Ann. Scienc. Natur., 2 ser.,

ZooL, Yol. XYIII, pp. 181-184.

53. 1827 Grant, E. E. On the structure and characters of
Lenixa elongata from the Arctic Seas.—Edin-
burgh Journ. of Science, YII, pp. 147-154.

54. 1828 idem. Froriep's Notizen, Yol. XIX, p. 18.

55. 1829-1843 Guerin-MeneviUe, F. E. Iconographie du
Eegne animal. Crustaces. (Text, 1844.)



238 BRITISH PAKASITIC COPEPODA.

56. 1879 Heider, C. Die Gattnng Lemanthropus.—Arbeit.

ZooLInstit.Wien.n. Triest., T. II, Hft. 3, pp. 269-

368, mit 5 Taf.—Audi separ.; Wien, Holder, 1879.

57. 1904 Hofer, B. Handbucli der Fisclikrankheiten.

—

Verlag der allg.. Fischerei-Zeitung. Miinchen.

58. 1865 Heller, C. Crustaceen der Novara-Expedition.

59. 1879 Hesse, E. Description des Crustaces rares ou

nouveaux des cotes de France.—Ann. Scienc.

Nat. 6 ser., Zool., Vol. VIII, art. 29.

60. 1884 idem. Crustaces rares ou nouveaux des cotes de

France.—Ann. Scienc. Nat., 6 ser., ZooL, Vol.

XVI, art. 34, pp. 1-18, pis. 12-14.

61. 1783 Hermann,/. Helminthologische Bemerkungen.

—

Naturforscher, n. 19.

61a. 1857 HoBven, /. van der. Note sur les genres Cecrops

et Lemargus.—Memoires d'Entoniol. de la Soc.

Entom. des Pays-bas, I, pp. 67-87.

62. 1799 Holten, H. 8. Acta Danica, Vol. V.

63. 1802 idem. Lernsea merlucii og Exocosti, to nye Arter.

—Skrift. Naturhist. Selsk. Kjobenhavn, V, 2, pp.
135-137.

63a. 1897 Horst, R. PhiloHhagoriscus serratns Kr. [Dine-

matura serrata Kr.) With 1 pi. Notes Leyden
Mus., Vol. 19, N. J. Note XIV, pp. 137-144.

64. 1824 Johnston, G. Notice respecting the genus Cali-

gus of Leach.—Edinburgh Philosoph. Journ. X,
pp. 292-294.

65. 1835 idem. Lernsea uncinata.—Loudon's Mag. of Nat.
Hist., VIII, pp. 565-566.

Q>Q. 1835 i*t?em. Pandarusalatus nndlamnse. Loc. cit. VIII,

pp. 202-205.

67. 1836 idem. Chondracanthus lophii, nov. spec. Loc. cit.

IX, pp. 81-83.

68. 1892. Kane, W. V. de Vismes. On a new species of

Lerndeopoda (hidiscalis) from the West Coast of

Ireland, and Polperro, Cornwall.—With 2 pis.

Proc. Koy. Irish Acad. (3) Vol. 2, n. 2, pp. 203-
211. Abstr. ; Journ. Hoy. Micr. Soc. London,
1892, Pt. 4, p. 480.

68a. 1853 KoUiker, A. Bericht iiber eiiiige im Herbst 1852
in Messina angestellte vergleichend anatornische
Untersuchungen. Gatt. Lophoura.—Zeitschr. f.

Wiss. Zool. IV, p. 359.



LETEltATURE CHIEFLY EEFEKRED TO. 239

69. 1835 KoUar, V. Beltrage zur Kenntnisslernaeenartigen

Crustaceen. Annal. des Wiener Museums fur

Natiirgeschiclite, I, 1, pp. 72-92, mit 2 Taf.

69a. 1877 Koren, /., and Danielssen, D. C. En ny art af

slaegten Pennella.—Faun. litt. Norweg. 3 Hft.,

pp. 157-163.

70. 1837-38 Kroyer, H. Om Snyltekrebsene, isaer med
Hensyn til den dansk Fauna.—Naturhistorisk
Tidsskrift, Vol. I. pp. 172-208, pp. 252-304, pp.
476-505, pp. 605-628. tab. 2-3 u. 5-6—II. pp.
8-52, pp. 131-157, tab 1 u. 3. Kjobenhavn.

71. 1863 idem. Bidrag til Kundskab om Snyltekrebsene.

—

Naturhistorisk Tidsskrift, 3 die. Kaekke, II Bind,

pp. 75-426, tab. 1-18.—separat ; Kjobenhavn.

71a. 1877 Kurz, W. Studien iiber die Familie der Lernaeo-
podiden.—Zeitschr. f. wiss. Zool. Bd. XXIX.

72. J 815-22 Lamarck, G. B. P. de. Histoire naturelle des
Animaux sans Vertebres, Vol. V. (1818.) Seven
species of copepod parasites described.

73. 1814 Leach, W. E. Crustaceology. (In) Edinburgh
Encyclopedia.

74. 1816 idem. Supplement.—Annulosa. loc. cit.

75. 1819 idem. Article Entomostraca in Diet. d. Scienc. Natur.

76. 1746 Linnaeus, C. Fauna Suecica. 1st Edition. Lug-
duni Batavorum.

77. 1761 ideyn. loc. cit. 2nd Edition. Stockholmiae.

78. 1766, 67, 68 idem. Systema Naturte. 12th Edition.

79. 1899 Lonnberg, E. Bidrag til Kannedomen om fritt

lefvande Caligider.— Verh. Biol. Ver. Stock-
holm, Bd. I, pp. 148-158.

79a. 1860 Lubbock, /. On some oceanic Entomostraca col-

lected by Capt. Toynbee.—Trans. Linn. Soc.
London, XXIII, pp. 173-192, pi. 29. (Describes
Bacidus elongatus recognized by Mrazek 35 years
later to be a larval Pennella.)

SO. 1890 Malard, A. E. Catalogue des Poissons (with their
parasites).—Bull. Soc. Philomathique, Paris, 8*

ser. Vol. 2, No. 2.

^1. 1835-39 Mayer, A i^./.C. Analekton fur vergleichenden
Anatoniie. Bonn.

S2. 1863 M'lntOSh, IF. C. Notes on the food and parasites
of the Sahno salar Linn, of the Tay.—Journ.
Linn. Soc. London, Zool., Vol. VII, pp. 145-154.



240 BRITISH PARASITIC COPEPODA.

83. 1880 Miers, E. J. On a small collection of Crustacea made-
by Edmund Wliymper, Esq., clnefly in the N.
Greenland seas, &c.—Journ. Linn. Soc. London,
Zool., Yol. XY, pp. 59-73 (records Caligus curtus,.

Diiiematura feiox, and Lern8eoj)oda elongata).

84. 1895 Mrazek, AL Ueber Baculus Lubb. und Hessella

Brady, ein Beitrag zur Anatomic der Lernaeiden.

Mit 2 Taf. und 2 Holzclm.—Sitzgsber. K. Bohm.
Ges. Wiss., matli.-nat. CI. XLIY. Ausz. vom..

Yerf. Zool. Centrabl. 3 Ihg. n. 7, pp. 237-238.

85. 1777 Miiller, 0. F. Zoologia Danica.

SQ. 1785 idem. Entomostraca, sen Insecta testacea quae in

aquis Daniae et Norvegias reperit. descripsit, et

iconibus illustravit. LipsiaB et Hafni£e (Leipzig

and Copenhagen).

87. 1903 Norman, A. M. New generic names for some
Entomostraca and Cirripedia. — Ann. and Mag.
Nat. Hist., (7) XI, pp. 367-3G9.

87a. 1910 Norman, A. M., and Brady, G. 8. The Crus-
tacea of Northumberland and Durham.—Trans.
Nat. Hist. Soc. Northumbeilaiid, Dnrham, and
Newcastle-upon-Tyne. N.S., Yol. Ill, part 2.

88. 1906 Norman, A. M., and Scott, T. Crustacea of
Devon and Cornwall. London.

89. 1832 Nordmann, J. Mikrographisclie Beitrage zur
Naturgeschichte der wirbellosen Thiere, 2 Hefte.

Berlin.

90. 1864 idem. Neue Beitrage zur Kenntniss parasitischer

Copepodeu. Erster Beitrag.—Bull, de la Soc.

des Natur. de Moscou, XXXYII, 2, pp. 461-520,
Taf. 5-8.

91. 1815 Oken, L. Lehrbuch der Naturgeschichte. Th.
Ill, p. 184, ff., und p. 857, IT. [Schisturus replaced

by Clavella as the first name was occupied by
Rudolphe in 1809 for a genus of Yernies).

92. 1868 Olsson, P. Prodromus faunae Copepodorum para-

sitantium Scandinaviae. Lunds Univ. Arsskrift.,.

Tom. Y.

93. 1828 Otto, A. W. Beschreibung einiger neuen, in den
jahren 1818 und 1819 im mittellandischen Meere
gefundener Crustaceen.—Nova Acta Acad. Leo-

pold. Carolin., Yol. XIY, Pt. 1, pp. 351-354-, Mit
drei Kupfertafelen.



LITERATUKE CHIEFLY REFERRED TO. 241

94. 1861 Pagenstecher, Dr. A. H. Thersites gasterostei,

eine Gattung parasitischer Crustaceen.—Weig-
mann's Arohiv. f. Naturgesch. XXVII, 1, pp.
118-126, Taf. 6.

95. 1905 Pearson, /. A list of the Marine Copepoda of

Ireland. I, Littoral forms and Fish Parasites.

—

Fish. Ireland Sci. Invest. 1904, iii.

96. 1838 Pickering, Ch., and Dana, /. D. Description of

a species of Caligus {C. americanus).—Silliman's

Americ. Joiirn. of Science, XXXIV, pp. 225-266,
pi. 3-5. Read before the Yale Nat. Hist. Soc,
Feb. 20, 1838.

97. 1902 Poche, F. B. Bemerkungen zu der Arbeit des
Herrn Bassett-Smith 'A Systematic Description

of Parasitic Copepoda found on Fishes, with an
Enumeration of the known Species ^—Zool.

Anzeig., 26 Bd. n. 685, pp. 8-20.

97a. 1884 RB.th.hlin, Rich. Annotated List of the described
species of parasitic Copepoda (Siphonostoma)
from American Waters contained in the United
States National Museum.—Proc. U. S. National
Museum, Vol. 7, pp. 483-492.

98. 1887 ide7n. Descriptions of (4) new species of parasitic

Copepods belonging to the genera Trehius,

Ptrissopus, and Lernanthroj>iis

.

—Proc. U. S.

National Museum, Vol. 10, pp. 559-571.

99. 1887 idem. Descriptions of parasitic Copepoda belong-
ing to the genera Pandariis and Ghrondracanthus.
With 7 plates.—Xoc. cit., Vol. 9, pp. 310-324.
Abstr. in Journ. Roy. Microsc. Soc. 1887, pt. 3,

p. 395 (4n. sp.).

99a. 1839 Rathke, S. Bemerkungen iiber den Bau de&
Diclielesthium stiirionis und der Lernseopoda stel-

lata.—Nova Acta Acad. Leopold.-Carolin., Vol.
XIX, 1, pp. 125-168, mit 1 plate.

100,101. 1843 idem. Beitrag zur Fauna Norwegeus.—Nova
Acta Acad. Leopold.-Carolin., Vol. XX, 1, pp.
1-264, mit 12 Taf.

VOL. r. 16



242 BRITISH PARASITIC COPEPODA.

101a. 1829-31 Retzius, A. Beskrifning ofver en ny Skandi-

navisk Lernsea fran Nordsjon, kallad Lernsea

Dalmanni.—Kongl. Vetensk. Akad. Handling,
• Stockholm, pp. 109-119, c. tab. oppure : Be-
schreibung einerneuen Scandinavischen Lernsea

aus dem Nordsee, Lern^a Dalmanni gennant.

Froriep's Notizen, Bd. XXIX, p. 6, figs. 5-9,

1830. Idem in Isis, 1831, p. 1345, Taf. IX.

102. 1877 Richiardi, S. Descrizione di due specie nuove
di Lernseenicus (L. neglectus, L. vorax) con
osserv. intorno a questo ed ai gen. Lernseocera

Bl. e Ler7ifP,onema M. Edw.—Atti Soc. Tosc. Sc.

Nat. Pisa, Yol. Ill, fasc. 1.

103. 1878 idem. Tripapliylus mnsteli.—Processi verbali,

Soc. Tosc.^Sc. Nat. Pisa, XX.

104. 1880 idem. Catalogo sistematico dei crostacei che
vivona sul corpo degli animali aquatici.—Cata-
logo Sez. Ital. Esposiz. Internaz. di Pesca,
Berlino, 1880—Firenze—anche in Pisa tip.

Vannucchi 1880 (8 pp.). For Clavella can-

thari, &c.

105. 1826 Risso, A. Histoire naturelle des productions de
I'Europe meridionale, Yol. Y, p. 175 Paris.

Refers to Otto's Caligus minimus, &c.

105a. 1886 Sars, G, 0. The Norwegian North Atlantic Ex-
pedition 1876-1878, Zoology—Crustacea, Part
II, p. 80. (Records Anchorella uncinata and
HsemohapJies cyclojiterinus,)

106. 1850 Salter, Jawe^. Descriiption oi Lerneonema Bairdii.

—Ann. and Mag. Nat. Hist., (2) YI, pp. 85-87,
pi. vii B.

107. 1901 Scott, A. Some additions to the Fauna of Liver-
pool Bay.—Trans. Biol. Soc. of Liverpool,

Yol. XY, pp. 342-853, with 2 pis.

108. 1901 idem. Lepeophtheirus and Lernsea.—Liver}30ol

Marine Biology Committee Memoirs, No. YI,
54 pp., with 5 plates.

109. 1904 idem. Some parasites found on fishes in the Irish

Sea.—Trans. Biol. Soc. Liverpool, YoL XYIII,
pp. 119-125.

110. 1906 idem. Faunistic Notes.

—

Loc. cit., Yol. XX, pp.
191-201, with pis. ii-vii.



LITERATURE CHIEFLY REFERRED TO. 243

111. 1907 Scott, A. (contd.). Faunistic Notes.

—

Loc, cit.,

Vol. XXI, pp. 191-198, with pis. i-v.

Ilia. 1893 Scott, T. Additions to the Fauna of the Firth
of Forth. Party.—11thAnnual Report Fishery
Board for Scotland, Part III, p. 212, pi. Y, figs.

1-13.

111b. 1894 idem. Additions to the Fauna of the Firth of

Forth. Part VI.—12th Annual Eeport loc.

cit. p. 233.

111c. 1897 idem. The Marine Fishes and Invertebrates of

LochFyne.—15th Annual Report loc. cit. p. 155.

llld. 1898 idem. On the distribution of the pelagic Inverte-
brate Fauna of the Firth of Forth and its

vicinity during the seven years from 1889 to

1895, both inclusive.—16th Annual Report loc.

cit. p. 177.

112. 1900 idem. Notes on some Crustacean Parasites of

Fishes.—18th Annual Report loc. cit. pp. 144-

188, pis. V-VIII.

113. 1901 idem. Notes on some Parasites of Fishes.—19th
Annual Report loc. cit. pp. 120-151, pis. VII-
VIII.

114. 1902 idem. Notes on some Parasites of Fishes.—20th
Annual Report loc. cit. pp. 288-299, pis. XII,
XIII.

115. 1904 idem. On some Parasites of Fishes new to the
Scottish Marine Fauna.—22nd Annual Report
loc. cit, pp. 275-278, pi. XVII.

116. 1905 idem. Observations on some Parasites of Fishes
new or rare in Scottish Seas.—23rd Annual
Report loc. cit. pp. 108-115, pis. V-VI.

117. 1907 idem. Some additional notes on Copepoda from
the Scottish Seas.—25th Annual Report loc. cit,

pp. 216-218, pi. XV.
118. 1909 idem. Some notes on Fish Parasites.— 26th

Annual Report loc. cit. pp. lZ-11
,
pi. III.

119. 1900 idem. On Copepods living in the nostrils of Fishes.

—Ann. Scott. Nat. Hist. pp. 153-155 (July 1900).

120. 1901 idem. Glavella Za6raci5, van Ben., a Copepod new
to Britain.—Ann. Scott. Nat. Hist. pp. 110-121
(April, 1901).



244 EEITISH PARASITIC COPEPODA.

121. 1883 Smith, S. I. Eeview of the marine Crustacea of

Labrador.—Proc. U. S. National Museum, pp.
223-232.

121a. 1899 Stebbing, T. R. R. Genus Sphyrion Cuvier.—
Rep. Marine Biolog. Cape Town, 1898, p. 897.

122. 1900 idem. South African Crustacea, Part I.—Cape of

Good Hope Department of Agriculture, Marine
Investigations in South Africa.—Records 8phy-
rion IssvigatuSy Guerin-Meneville.

123. 1900 idem. On Crustacea brought by Dr. Willey from
the South Seas.—A. Willey's Zoological Results,

Pt. V (Cambridge Univ. Press), Dec. 1900.

124. 1905 South African Crustacea, Part iii.—Marine Investi-

gations in South Africa, Vol. IV.

125. 1910 idem. General Catalogue of South African Crus-
tacea. (Contains also descriptions of new
species.)—Annals of the South African Museum,
Vol. VI, Part IV.

126. 1862 Steenstrup, /. J. S. PMIichthys xij)hife, en ny
snylter hos Svaerdfisken.— Overs. Kongel.
Danske Vidensk. Selsk. Forhandl. 1861, pp.
295-305, pi. 2.

126a. 1869 idem. Cm Lesteira, Silenium, og Pegesimallus,

tre af Prof. H. Kroyer opstillede Slaegter af

Snyltekrebs.—Overs. Kongel. Danske Vidensk.
Selsk. Porhandl. 1869.

127. 1861 Steenstrup, J, J. S., and Liitken, C. Bidrag til

Kundskab om det aabne Havs Synltekrebs og
Lerna^er, etc.— Kongel. Danske Vidensk. Selsk.

Skrifter, 5te Raekke, naturh. og math. Afdeling,
Bd. V. Kjobenhavn.

128. 1844 Thompson, jr. Report on the Fauna of Ireland,

div. Invertebrata.—Report of the British Asso-
ciation for 1843.

129. 1847 idem. Additions to the Fauna of Ireland. {Lepe-
oplitheirus stromi, etc.).—Ann. and Mag. Nat.
Hist., Ser. I, Vol. XX, p. 248.

130. 1856 idem. Natural History of Ireland, Vol. IV,
p. 407. London.

131. 1885 Thomson, G. M. Parasitic Crustacea.—New
Zealand Journ. of Science, Vol. 2, p. 455; New
Crustacea, loc. cit. p. 576.



LITERATURE CHIEFLY REFERRED TO. 245

132. 1889 Thomson, G. M. [contd.) Parasitic Copepoda of

New Zealand, with descriptions of new species.

—Trans. New Zealand Instit., Vol. 22 (n.s.

Vol. 5), pp. 353-376 (13 n. sp.), with 5 plates.

133. 1890 idem. A new parasitic Copepod.—Trans. New
Zealand Instit., Vol. 23 (n.s. Vol. 6), pp. 227-

229, with 1 plate.

134. 1889 Thompson, I. 0. Third Report on the Copepoda
of Liverpool Bay.—Proc. Biol. Soc. Liverpool,

Vol. Ill, pp. 181-19], pi. viii.

135. 1893 idem. Revised Report on the Copepoda of Liver-

pool Bay.—Trans. Biol. Soc. Liverpool, Vol. VII,

pp. 175-230, pis. xv-xxxv.

136. 1897 idem. Further Report upon the Free-Swimming
Copepoda of the West Coast of Ireland.—Trans.

Biol. Soc. Liverpool, Vol. XI, pp. 127-131.

Refers to the swimming* habits of Galigns.

137. 1900 Thompson, I. C, and Scott, A. Some recent

additions to the Copepoda of Liverpool Bay.

—

Trans. Biol. Soc. Liverpool, Vol. XIV, pp. 139-

144, pi. viii.

138. 190S idem. Supplementary Report VII. On the Cope-
poda.—Report to the Government of Ceylon on
the Pearl Oyster fisheries of the Gulf of Manaar,
Part I, pp. 227-307, with 20 plates. Published

by the Royal Society, London.

139. 1905 Turner, Sir W. On Fennella halasnopterai : a

Crustacean, parasitic on a ^nner Whole Balsenop-

tera musculus.—Trans. Roy. Soc. Edinburgh,

Vol. XLI, Part II, No. 18, pp. 409-434, with 4

plates.

140. 1862 Turner, Sir W., and Wilson, E. S. Observations

on Parasitic Crustacea Ghondracanthus lophii

and Lernasopoda dalmanni.—Trans. Roy. Soc.

Edinburgh, Vol. XXIII, part I, pp. 67-87, pi. 4.

141. 1807 Turton, W. British Fauna, Vol. I.

141a. 1880 Valle, A. Delia. Crostacei parassiti dei Pesci

del mare Adriatico.—Boll. Soc. Adriat. Sc. Nat.,

Vol. VI, pp. 55-90.

142. 1877 Vogt, G. Kecherches cotieres faites a Roscoff

;

Crustaces parasites des Poissons. Avec 6 pis.

Geneve. H. Georg. 1877, p. 104—oppure : Arch.

Zool. Exper. et Gen. VI, 1877, pp. 385-456.



246 BRITISH PARASITIC COPEPODA.

143. 1879 YoGT, C. [contd,), Crustaces parasites des Poissons.

—Memoires de Tlnstitut National Genevois, Yol.

XIII. (Two Memoirs—separate copies) pp."l-

104, 6 plates.

143a. 1902 Wilson, Ch. Branch. North American Parasitic

Copepods of the Family Argulidas, with a Biblio-

graphy of the Group and a Systematic Review
of all the known Species.—Proc. U.S. National
Museum, Yol. XXY, pp. 635-742, with plates

YIII-XXYII.
143b. 1904 idem. Anew species oiArgulus, with a more com-

plete account of two species already described.

—Proc. U. S. National Museum, Yol. XXVII,
pp. 627-655.

144. 1905 idem. New species of Parasitic Copepods from
the Massachusetts Coast.—Proc. Biol. Soc.

Washington, Yol. 18, pp. 127-131.

145. 1905 idem. North American Parasitic Copepods belong-
ing to the Family Caligida3. Part 1. The
Caliginae.—Proc. U. S. National Museum, Yol.

XXYIII, pp. 479-672, with plates Y-XXIX.
146. 1906 idem. Supplementary Report XXXIY. On some

Parasitio Copepoda.—Report to the Government
of Ceylon on the Pearl Oyster Fisheries of the

Gulf of Manaar, Pt. Y, pp. 189-210, with 5

plates. Published by the Royal Society, London.

147. \^01 idem. North American Parasitic Copepods belong-
ing to the Family Caligidai. Part 2, The Trebinae

and Euryphorina?.—Proc. U.S. National Museum,
Yol. XXXI, pp. 669-720, with plates XY-XX.

148. 1907 idem. North American Parasitic Copepods be-

longing to the Family Caligidas. Parts 3 and 4,

A Revision of the Pandarinae and the Cecro-
pinae.—Proc. U. S. National Museum, Yol.

XXXIII, pp. 323-490, with plates XYII-XLIII.
148a. 1907 idem. Additional Notes on the development of

the Argulid^e, with description of a new
species.—Proc. U. S. National Museum, Yol.

XXXII, pp. 411-424, with plates XXIX-XXXII.
149. 1908 idem. North American Parasitic Copepods: A

list of those found upon the fishes of the Pacific

Coast, with descriptions of new genera and spe-

cies.—Proc. U. S. National Museum, Yol.XXXY,
pp. 431-481, with plates LXYI-LXXXIII.



LITERATURE CHIEFLY REFERRED TO, 247

149a. 1911 WiLSO-^, C. B. {contd.). North American Parasitic

Copepods belonging to the Family Ergasilidae.

—Proc. U.S. iSational Museum, Vol. 39, pp.
263-400, with plates 41-60.

149b. 1911 idem. North American Parasitic Copepods.

—

Part 9. the Lernasopudae. — Proc. U. S. ^'ational

Museum, Vol. 39, pp. 189-226, with plates 29-36.

149c. 1911 idem. North American Parasitic Copepods.
Descriptions of new genera and species.—Proc.

U. S. National Museum, Vol, 39, pp. 625-634,
with plates 65-68.

149d. 1912 idem. Descriptions of new species of Parasitic

Copepods in the collections of the United States

National Museum.—Proc. U.S. NationalMuseum,
Vol. 42, pp. 233-243, with plates 30-34.

149e. 1912 idem. Parasitic Copepods from Nanaimo, British

Columbia, including eight species new to science.

— Contributions to Canadian Biology being
studies from the Marine Biological Stations of

Canada 1906—1910, pp. 85-102, with plates

III-IX.

150. 1870 Wright, Edw. Perceval. On a new species of the
genus Pennella.—Ann. and Mag. Nat. Hist.,

Ser. 4, Vol. V, p. 45, pi. 1.



(248)

INDEX.

{Syiionynis in italics,)

A.

ahhreviatus, Caligus

acanthii, Eudactylina

Achieves .
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carpionis, Lerneopoda

caudatus, Trebius
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Cecropsina
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Charopinus

CnONDRACANTHIDiE

Chondracanthus

Chondracanthus .

clavatus, Chondracanth
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Clavella .
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cluthae, Hatschekia
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5,103 gracilis, Caligus 69

85 gracilis, Leopeophtheirus . 69

217 grandis, Nogagus . 79

190 gurnardi, Caligus . 52

gyrini, Monoculus . 227

88 H.

162 Haemobaphes . 147

162 Haemohaphes . 148
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lutkeni, Echthrogaleus 90
K. lutkeni, Nogagus 90

Kroyeria . 120 Liitkenia 75
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M.
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L.
224
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lamtice, Pandarus 86 minimus, Caligus 46
lampri, ? Lernaeopoda . . 202 minuta, Eudactylina 133
latreillii, Cecrops 98 minuta, Lernsea 145
latus, Nogagus . 95 minutus, Caligus 46
Lepeophtheirus . 64 monilaris, Lerneonema . 156
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. 142 Monoculus 227
Lernsea .

. 184 miilleri, Caligus 45
Lernaeenicus

. 156 rmilli, Clavella . 114
LBBNiEID^

. 141 mulli, Hatschekia 114
Lernseocera

. 154 muricata, Orthagoriseicola lUO
Lern^oidea

. 141 muricatus, Laemargus 100
Lernaeopoda

. 195 musteli, Lernseenicus 160
LERNiEOPODIDA;

. 186 musteli, Lerneonema 160
Lernanthropus

. 110 musteli, Tripaphylus 160
Lernentoma 167, 183

Lerneocera
. 154 N.

Lerneomyzon
. 213 nanus, Ergasilus 34

Lerneonema
. 159 nodosa, Lernxa . 176



INDEX. 251

PAGE PAGE
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nodosus, Chondracanthus . 176 Phyllothreus . 92

Nogagus . 77 poUachii, Lepeophtheirus . 73

Nogaus . 77 pollachius, Lepeophtheirus . 73

nordmanni, Caligus . 66 producta, Dinematura . 86

nordmanni, Lepeophtheirus 66 producta, Dinemoura 86

productus, Caligus . 86
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oblongum, Dichelestium . 106 Pseudocaligus . .

• 61

ohlongus, Caligus . 106 pygmsea, Hatschekia . 119

obscurus, Caligus 70

obscurus, Lepeophtheirus 70 Q.

obscurus, Lepeophtheirus 67 quadrata, Anchorella . 223

obscurus, Lepeophtheirus 69 quadrata, Clavella . 223

onosi, Bomolochus 39

Oralien . 183 E.

ornatus, Chondracanthus 182 ramosus, Charopinus . 191

orthagorisci, Pennella . 150 rapax, Caligus . 48

Orthagoriscicola 100 Rebelula . 162

oralis, Anchorella 210 rhombi, Lepeophtheirus 69

ovalis, Brachiella 210 rostrata, Brachiella . 205

Ozolus 227 rugosa, Anchorella . 216

P.

pagelli, Anchorella

rugosa, Clavella . 216

224 S.

pallida, Congericola 124 salnionea, Basenistes . 199

pallidus, Cycnus 124 salmonea, Entomoda . 199

Pandarus 94 salmonea, Lernsea . 199

paradoxa, Anchorella . 222 salmonea, Lernaeopoda . 199

paradoxa, Clavella 222 salmonea, Lerneopoda . 199

paradoxus, Caligus 79 salmonis, Caligus 71

paradoxus, Demoleus . 79 salmonis, LepeophtheiriIS . 71

parkeri, Brachiella 212 Schisturus . 213

pastinaca, Brachiella . 211 Sciaenophilus . 62

pastinacse, Brachiella 212 scomberi, Anchorella . 219

pectoralis, Caligus 64 scomberi, Caligus . 57

pectoralis, Lepeophtheirus 64 scombri, Anchorella . 218

pectoralis, Lernsea 64 scombri, Clavella . 218

pelamydis, Caligus 57 serrata, Dinematura . 104

Pennela 151 serratus, Philorthragori scus . 104

Pennella 149 similis, Eudactylina . 130

percarum, Achteres 193 similis, Lernaeopoda . 202

percarum, Achtheres . 193 smithii, Anthosoma . 108

percarum, Adheres 193 solese, Bomolochus . 36

Philichthyid^ 137 solese, Chondracanthus . 170

Philichthys . 138 Sphyrion . 164

Philorthragoriscus 103 spratta, Lernsea . . 156
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spratta, Lernseenicus 156 triglae, Chondracanthus . 184

spratta, Lermeonema 156 triglae, Lernentoma 184

sprattse, Lernseenicus . 156 triglarum, Medesicaste . 185

steMata, Anchorella 220 Tripaphylus 159

stellata, Clavella 220 tuherculatus, Chondracanthus 177

stromi, Lepeophtheirus . 71

stromii, Lepeophtheirus . 71 U.

sturionis, Caligus 74 uncinata, Anchorella 214

sturionis, Dichelestium . 106 uncinata, Clavella . 214

sturionis, Lepeophtheirus 74 uncinata, Lernaea . 214

Stylophorus 189 uncinatum, Lerneomyzon . 214

T.
uncinatus, Schisturus . . 214

tenuis, Scisenophilus 63 W.

tenuis, Scienophilus 63 williamsoni, Chondracanthus . 176

Thersites 41

Thersitina . 41 X.

thompsoni, Lepeophtheirus . 69 xiphiae, Philichthys . 138

thynni, Arnseus . 83

thynni, Brachiella 204 Z.

Thysanote 187 zei, Caligus , . 54

Trebius . 81 zei, Chondracanthus . . 177

triglae, Anchorella 209 zeugopteri, Bomolochus . 40

triglsB, Brachiella 209 zeus, Chondracanthus . 177

Errata.

p. 8, line 8, for siphon read chitin filament.

„ 31, Genus 28, for cyclopterinus read cyclopterina.

„ „ (jrenus S3, for Tbypaphylus read Tripaphylus.

„ 136, lines 13 and 14, for Eudactylin aacuta read Eudactylina acuta.

„ 137, line 17, for Kroyeria cineata read Kroyeria lineata.

„ 199, Synonymy, line 6, for Basenistes read Basanistes.
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Plate A.

Figs.

1. Ventral surface of the pectoral fin of a flounder [Pleicro-

nectes jiesus Linn.), with thirty-two adult specimens of

Lepeophtheirus pectoralis (Miiller) adhering to it.

(x3.)
2. Head of a whiting {Gadus merlangus Linn.), with part of

the operculum removed to shew an adult female Lernsea

hranchialis Linn, adhering to the gills. ( x 2.)

3. Part of the gills of a flounder {Pleuronectes Jiesus Linn.),

shewing the '^Cyclopoid" stage of Lernsea hranchialis

attached to the ends of the gill-filaments. ( x 2J.)

{Reproduced from photographs,)
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Plate B.

Figs.

1. Part of the gills of a dory {Zeus faher Linn.), shewing an
adult female Ghondracanthus zei De la Roche in situ.

(x24.)
2. Adult female of Chondracanthus zei removed from its

host, (x 2.)

3. Gill of a salmon {Salmo salar Linn.), shewing adult

female specimens of Lernasofoda salmonea (Gisler)

attached to the ends of the gill-filaments. The salmon
was captured in the river Dee, near Aberdeen; the

parasites adhered to the gill-filaments in considerable

numbers, their white colour shewing distinctly against

the red colour of the gills. (Nat. size.)

{Reproduced from photographs.)
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