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Clîone Pallas (1774). 

Distribution : C. limacina Phipps (1773) is according to 
Pelseneer (1887) found in ail the seas around the North Pôle : 
Kara Sea; Nova Zembla; Waigatz Straits; White Sea; 
Spitzbergen; Norwegian coast-Finmarken, Lofoten, to Kar- 
moen (lat. 59^ N.;) Kattegat, Bohuslân; Island of Mull; 
West of Hébrides (lat. 59o N., long. lO® W.;) Jan Mayen 
Island; Iceland; Goasts of Greenland; Baffm Bay; David 
Strait; Hudson Strait; Labrador; Newfoundland; 'Arctic 
Océan; Alaska; Cape Lisburne; Behring Strait and Sea; 
Aleutian Island (Akutan Pass;) North Pacific (lat. 8D 80' N. ; 
long. 1610 26' W.) (p. 46.) 

C. australis Bruguière (1789) on the coast of Madagascar. 
C. longicaudata Souleyet (1952) Atlantic Océan lat, 10° N., 

long. 210 W. and 4o N., long. 25o W. 

C, flaçescens Gegenbaur (1855) Messina, Sicily, Mediter- 
ranean Sea. 

C. elegantissima Dali (1872) Pacific, lat. 5lo 50' N., long, 
1610 26' W. 

C. c^aZZiKrause(1885) Aleutian Island (Akutan Pass.) The 
last two mentioned were included by Pelseneer with C. lima¬ 
cina {vide supra.) 

(1) Front Puget Sound Biological Station, Friday Harbor, Washington, aud Contribu¬ 
tion from the Zoological Laboratory of the Unioersity of Illinois, n° 218. 

ANN. DES SC. NAT. ZOOL., 10® série. VI. 1923. 



392 KJERSCHOW AGERSBORG 

C, kincaidi (sp. noç.) (1921) Puget Sound (Friday fiarbor) 

Washington (fig. 1,2.) 
Clione kincaidi is a new species, named in honor of my 

friend and teacher, Professor Trevor Kincaid, who first found 

this species in Puget Sound. During the summer of 1921, 

it \Yas found in rather large numbers especially during July 

and August, at the Puget Sound Biological Station, Friday 

Harbor, Washington, drifting past the floating dock of the 

Station. They were especially abundant on the 26th of 

July which was a rather stormy day. On either side of the 

float, where the water was less disturbed, they could be seen 

at a depth of ca. 1 meter; on the 29th, I found them ail 

through the Sound between the Station and Brown Island, 

and on this day I dipped up 150 specimens. -They were com- 

monly found swimmmg in vertical position. From the study 

in the aquarium it was found that the stroke of the fins 

was at a rate of ca. one per sec., the fins almost touching at 

the tips on the ventral stroke. The speed of the fin-stroke 

varied somewhat with the size of the individual, but it 

increased more commonly when the organism turned in a 

horizontal position, at the surface, when it would bend the 

body to one side and swin rather vigorously in a circle. By 

the beating of the fins, with one stroke to the sec., the animal 

would seldom progress to the surface; at times, when rea- 

ching the surface, it would remain an instant and then sink 

only again to repeat the process. Many of them were thus 

in a vertical position, appearing first as a red speck, owing 

to the red viscera, but upon doser inspection the translucent 

body would also be seen. Sometimes, they seemed to res- 

pond to light, and this seemed to difîer with their physiolo- 

gical condition. In the daytime, after feeding, they became 

negatively phototropic; after a day's interval of feeding, 

they became positivelyphototropic; on thenightof August the 

5th, I used a 60-Watt Tungsten lamp near the surface of the 

bav; at first no Clione were visible, but after a while a goodly 

number came to the surface but only to be swept away by the 

passing current. This shows that Clione kincaidi is positively 

phototropic at night as well as in the day. The living orga- 
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nisms were straight, translucent, truncatedanteriorly, taper- 

ing to a point posteriorly. Size: 8to 28 mm. Thebodywas 

ca. one fourth the width of the total length. 

Hood:—The head is bilobed (fig. l,)mouth terminal, verti¬ 

cal. The anterior part of the head is sometimes pointed but 

Fig. 1—Drawing fromlife of Clione kincaidi{sp. nov.,) dorsal view. X 5. (For detal 
explanation, see text.) 

often invaginated in the middle (fig. 2,) and then forming 

two lobes. The entire head is about one sixth the length of 

the body and bears one pair of tentacles antero-dorsally. 

The lips are provided laterally with two pairs of tentacles of 

the same size as the dorsal tentacles. The labial tentacles 

are everywhere, regularly, studded with small warts which 

seem to be composed of fine, short bristles, set closely toge- 

ANN. DES SG- NAT. ZOOL., 10® série. 1923. VI, 2C) 
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ther. Ail the tentacles were withdràwn most the time, but 

the dorsal pair cornes out first; then the labial pairs. Inside, 

the mouth is also supplied with a closely serrated (hooked) 

prehensile organ one on each side and caudad to the labial 

tentacles. On the posterior part of the head i^ a pair of 

small dépréssions, with a very small tubercle in each. 

Fins:—The fins are oval, about as long as the width of 

the trunk, but not so wide. The caudal border, angular, 

sometimes notched on the proximal side. The caudal border 

is fringed with fine cirrhi, one third the distance from the apex 

and nearly to the base. The arrangement of the muscle 

fibres in the fins gives a diamond efîect; the fibres which pass 

from the base to the periphery are in constant wave-like 

motion. The fins are located in large grooves at the antero- 

ventral part of the trunk which is here narrowed into a 

distinct but short neck. On the ventral part of the neck and 

between the fins is the remaining part of the foot which con- 

sists of two arched lobes that meet with their base in the mid- 

ventral line and arch outward. The proximal borders of 

these lobes do not meet altogether in the mid-ventral line 

but corne apart in about the middle foiming an oval déprés¬ 

sion. At the caudal border, in the mid-ventral région, is a 

smaller médial lobe which is partly covered by the other pedal 

lobes just mentioned. 
Body:—The pellucid trunk of the body tapers posteriorly 

into a rather fine point; the trunk is annulated with from 

four to six muscle bands; a latéral groove on each side divides 

the trunk into a large arched dorsal portion about one third 

larger than the ventral part which is straight. The posterior 

sixth of the body, may or may not be red; this is grooved off 

from the rest by a ciliated groove. This ciliated groove is a 

characteristic feature of the species. It is not always pos¬ 

sible to see the vibrations of the cilia, for, indeed, they may 

be at times in an inactive state making it practically impos¬ 

sible to see their vibrations, if they vibrâte at ail during such 

times. That is, in the same individual, the cilia of the 

caudo-ciliated groove are not always vibrating, and then, 

they may not be seen; while at other times they can be seen 
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vibratmg very readily in the regular manner. The liver is 

ved, and practically fills one third of the viscéral cavitv the 
heart may be seen on its 

left side. The entire sur¬ 
face, including the head, 

is everywhere studded 

with innumerable circu- 
lar, oblong, and conic bo- 

dies which vary in size. 

They are particularly a- 

bundant in the posterior 
end. The body is eve- 

rywhere covered with ve¬ 

ry fine, closely set, vibra- 

tile cilia which give to • 

the organism, gentle, 

progressive movements 

though it is otherwise 

apparently at^rest. 

J rîcliocyeliis 

Eschscholtz (1825.) 

Distribution: T. du- 
merili Oken, South At¬ 
lantic Océan; 

T. mediterraneus Costa, 

Mediterranean Sea. Both 
of these species hâve been 

emerged with N otobran- 

chsea and Clionopsis^ res- 

pectively (oide: Pelse- 

neer, 1887, Part I, pp.34, 
35, 40.) 

Fig. 2.—Drawing from life of a contracted speci- 
men of Clione hincaidi (sp.nop.), ventral view. 
(Compare with figure 1.) 

T. hansine'énsis {sp. nov.), Puget Sound (Friday Harbor) 
Washington (fig. 3-5.) 

The speoimens upon which this species is based were collect- 
ed in the same territory as the preceeding type. They occur- 
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ed in much less iiumbers than C. kincaidi^ i. e., in a ratio 

of ca. 1:50. They were from 5 to 9 mm. in total length, 

and brownish rod in color. Head sometimes truncated but 

at times lanceolate; the posterior end likewise, truncate or 

lanceolate. The body, barrel-shaped with a gentle tapering 

toward each end. Three ciliated grooves which encircle the 
organism présent: one 

on the posterior part 

of the head, the second 

a little past the mid- 

dle of the trunk (fig. 

3, 4,) and the third is 
near the posterior end. 

Hood:—The head 

is about one third 

the length of the bo¬ 

dy; it bears two 

short latéral, truncat¬ 

ed, tentacles, set 

with at least three 

transparent non-vi- 

bratile, bristle-like 

processes. Immedia- 

telv in front of these 
c/ 

is the ciliated groove 

which encircles the 

head. From this the 

head tapers gently, 

when the animal is 
relaxed, intotwo arch- 

ed and annulated 

processes, the tentacles. These were nearly ail the time 

completely withdrawn, by a process of telescoping, into the 

head, and frequently only the tips were visible; they were^ 

very easily stimulated and exceedingly rapidly withdrawn. 

Between the base of the tentacles, antero-ventrahy, is a 

small blunt lobe. Mouth vertical, probosciform. Around 

the edge of the proboscis are six vibratile long bristle-like 

Fig. 3.—Drawing from life of Trichocijclus hansi- 
ne'énsis [sp. nov.) ventral view; the right dorsal 
tentacle is almost completely contracted. x 7. 
(For complété detail explanation see text.) 
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processes, only one being in motion at a time, and the moti- 

lity seemed to be in the distal part only (fig. 5, a.) The 

probosciform opening is divided intotwo parts by a médian 

latéral pair of lips. Inside of these is a pair of hooked prehen- 

sile organs laterally placed. They were sometimes protrud- 

Fig. 4.—Drawing fromlife of Tnchocyclus hansine'énsis [sp.nov.], dorsal view, (Compare 
with figures 1 and 3.) 

ed very rapidly and withdrawn simultaneously with a 

Swift inward stroke. In this act of scooping, they were 

arched. Sometimes only one was working from its side 

being protruded for ward and withdrawn successively withoiit 

its member of the opposite side being visible. The head is 

set ofî from the body with a short but distinct neck. 

Fins:—The fins extend laterally from the ventral side of 
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Fig. 5 a, Pro- 
boscis of Tricho- 
cyclus hansineen- 
sis [sp. noc^.), with 
vibratile brislles; 
è, oral view. 

the neck. They are almost evenly curved on the anterior 

and posterior borders, but the latter bears many large and 

small non-motile cirrhi; the distal border is tri-lobed. The 

fins were frequently in motion but often folded up against 

the sides of the neck. When they were in 

motion they were worked in an undulating 

fashion, giving at times the appearance of 

the figure 8. The remainding part of the 

foot consistsof a small lanceolate lobe situat- 

ed on the ventral side of the neck and bet- 

ween the base of the epipodia with the taper- 

ing point forward; the caudal border is gent- 

ly curved, and it extends almost across the 

width of the neck. This mesopodium is split 

in the mid-ventral line two thirds of its 

length; it is joined at its tapering ante¬ 

rior point which extends cephalad of the 

ciliated groove of the head. A small meta- 

podium is présent in the mid-central région 

of the neck, just caudad, but close to the mesopodium. 

Body:— The trunk of the body passes imperceptibly into 

the neck dorsally and extends laterally over the base of the 

fins forming in that way a socket for the latter. The trunk 

is everywhere set with round and ovoid bodies which are 

largest and uniformly arranged in the dorsal région of the 

neck. These bodies seem tobe glandular in fonction as from 

them exudes a slimy substance. Around, and past the 

middle of the body, is the middle-ciliated-groove, the 

anterior border of which extends out from the body as a fine, 

acute, edge; the complément of which is obtuse, and not so 

large. From the médian ciliated groove, the body tapers 

gently until about one half the distance from the caudal end. 

On the middle of this caudal part, is the posterior ciliated 

groove. The anterior half of the constricted caudal portion 

is cylindrical and in its walls the glands are less numerous, 

and fine fibres which corne from the trunk are seen branching 

in this région and pass into the ciliated groove. The caudal 

part, past the ciliated groove of this région, is very glandular 
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and indépendant in motion; it may be telescoped into the 

c\lindrical part immediately in front, and at such times the 

caudal part of the trunk is truncated. The body is every- 
where covered with vibratile cilia. 

Trichocyclus hansineènsis uses its fins far less than Clione 

kincaidi. Progressive movements of T, hansineènsis are 

efïected by the constant motion of the cilia, of the ciliated 

grooves, which are rather large; the general cilia of the 

body may also aid in this. The body is capable, with the 

head, to be contracted into a round sphere. Part of the body 

may be contracted while the rest is expanded, but complété 

extension of any part of the body is never efïected unless 

the whole body expands. During moderato expansion, from 

3 to 5 rings are présent in the région between the posterior 

and middle grooves. The color of T. hansineènsis is mostly 

due to the liver which i» red and practically fills the entire 

trunk up to the cylindrical posterior portion. The fin-stroke 

in T. hansineènsis is more rapid than in C. kincaidi: in an 

individual of ca. 6 mm., it was 160 per min., but then Tricho¬ 

cyclus may rest its fins for ca. 30 sec. The fin-stroke in 

T. hansineènsis varies also according to the size of the in¬ 

dividual. This variation is not so striking in C. kincaidi 

where it is more uniform irrespective of size. 

Boas (1886) and Pelseneer (1887) in their admirable works 

on Pteropoda, classify Trichocyclus as a larva of either Clione^ 

Clionopsis^ or Notohranchæa. Both authors agréé that the 

young of Clione are provided with three ciliated grooves. 

Boas daims that the ciliated grooves are sometimes retained 

until late in life but are often lost early. He observes : (1) 

« Eight specimens 9, 12, 13, 16, 21, mm. were devoid of 

ciliated grooves; (2) one 26 mm. had the posterior furrow; 

(3) one 27 mm. had part of the posterior furrow only; (4) 

one 14 Va mm. lacked the middle furrow but the posterior 

and parts of the anterior furrows were présent; (5) one 

14 mm. had all grooves présent hut only part of the middle; 

(6) one 15 mm. had ail grooves présent, the middle being 

defective; (7) one 12 mm. had ail three ciliated grooves, and 
also one 16 mm. specimen had ail of them. » 
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This seems to be a conclusive proof that Clione limacinct 

Phipps bas ciliated grooves sometimes in its life. But even 

though this may be the case, it is not a proof against the fact 

that adults of this genus, or family, of the mollusks, may not 
be tri-trichocycliated as in the case of C. kincaidi^ or other 

members of the same family, but of a different generic rank, 

may be indeed also tri-trichocycliated, as in the case of 

Trichocyclus hansineënsis. More than 100 specimens of 

C. kincaidi which 1 examined had ail only one of the ciliated 

circles, viz., the posterior one. It was not always, however, ^ 

in such a condition in the same individual to be visible. 

Sometimes I was unable to detect any cilia in the ciliated 

groove of the same individual of Clione^ but at other 

times they were asily seen. In specimens preserved in 

10 o/o formaldéhyde, the cilia cannot be seen on the speci¬ 

mens although magnified 30 times^. C, kincaidi resemblei^ 

the other members ot the genus in many respects, but it dih 

fers from the other members in several points; the foot is 

quite different; the mesopodium is pointed anteriorly instead 

of posteriorly; it is smaller than in C. limacina. The cha- 

racteristic presence of a posterior ciliated groove marks its 

peculiarity and shows its affinity to C. limacina. In color 

and shape, it is different from C. elegantissima and C. dalli. 

The différence between Clione kincaidi and Trichocyclus 

hansineënsis is very markedboth on their method of swimm- 

ing and in the general form of their body that there is no 

need of ever confusing the two with one another, or to classify 

Trichocyclus with any of the other généra as previously done^ 

Trichocyclus hansineënsis is a member of the family Clionidæ 

Gray (1840) because it conforms with the description of this 

family. But it is a new genus., and I hâve employed the ori¬ 

ginal nomenclature of Eschscholtz (1825) although Esch- 

scholtz's formmay actually belong to another genus. In 

fact, Eschscholtz's type has been emerged with ClionopsiSy 

and the name discarded on the ground that « it is not a good 

one, )) by the authors since they think Trichocyclus is a larva. 

And, the members of this school, maintain this daim even 

for sexually mature tri-trichocycleated forms. But this, of 
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course, is to carry one"s daim to an extreme. It is quite 

évident that the type here described is not a larva of Clione 

with which it ocours, but is an adult type worthy of generic 

distinction. The generic description of Eschscholtz agréés 

as far as it goes, but bis description is very incomplète. 

Trichocycliis hansineènsis stands near Clione kincaidi because 

of its ciliated grooves, shape of the body, foot, and absence 

of gills; it stands near Clionopsis bècause of its rudimentary 
proboscis. 
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