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NOTES ON OPISTHOBRANCHIA

(Reeeived 19-9-957)

Ernesto Marcus
(Caixa postal, 6994, S, IPaulo)

(with 8 plates)

The material exposed here by Mrs. Evenine puv Bors-Reyamoxp Marcus
and me comes, with exception of Flysia lobata A. Gd., from Brazil, chiefly
from the littoral of Sio Paulo and Rio. Two species are new, some are
for the first time recorded from Brazil, and some whose recent des-
criptions were based on young or few specimens were studied more in
detail.

We express our thanks to the Oceanographic Institute Sio Paulo
for hospitality at the Northern Base near Ubatuba and to its Staff for
several specimens. Our gratitude is also due to Dr., Libbie H. Hyman
who sent us a species from Eniwetok and to Dr. Diva Diniz Corréa
who collected Opisthobranchs during her trips to Cabo Frio and Uba-
tuba.

Nils Hj. Odhner’s system is used in the following list of the species,

CEPHALASPIDEA

Acteonidae: Acteon punciostriatus (C. B. Ad.)
Atyidae: Haminoea elegans (John Edw. Gray)
Seaphandridae: Tornatina candei (d'Orh.)

ANASPIDEA
Aplysiidae: Aplysia (Tullia) juliana Q. G,
Aplysia brasiliana Rang
Aplysia parvula Mireh
SACOGLOSSA, ELYSIACEA

Elysiidae: Hlysia lobata A. Gd.
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NUDIBRANCHIATA, DORIDACEA, EUDORIDACEA,
PHANEROBRANCHIA

Nonsuctoria, Gymnodorididae: Nembrotha divae, sp. n.

Polyceridae: Polycera marplatensis Frane.
Polycera odhneri Mare.
Polycera aurisule Mare.

Suctoria, Corambidae: Corambe evelinae, sp. n.

NUDIBRANCHIATA, DENDRONOTACEA

Hancockiidae: Hancockia ryrea Mare.

NUDIBRANCHIATA, ARMINACEA, PACHYGNATHA

Antiopellidae: Antiopells mucloe Mare.

Acteon punctostriatus (C. B, Adams, 1840)
(Fig. 1-10)

Tornatelle puncto-striate Gould 1870, p. 224 £ 515

Actaeon punctostriatus Pilsbry 1893, p. 157 (older synonymy) t. 1S f. 98-99, t. 19
f. 22-23; Abbott 1955, p. 275 t. 26 f. T.

The shell is solid, mat white and smooth; the two measured shells
are 45 and 6,2 mm long and 2,8 and 3,8 mm wide. One of them has
a pale yellow, the other a light brown suture and spiral sculpture. The
growth lines look like cracks. The lower third of the body whorl has
numerous irregular spiral lines, which are in part pitted grooves, in
part more or less wavy furrows.

There are 5-5,5 convex whorls. The spire is rather elevated, the
apex flat, the body whorl swollen. The suture is deep and accompanied
by a fine subsutural line. The aperture of one of the measured shells
is 3 mm, that of the other 4 mm long, narrow above, rounded below.
The outer lip is simple and acute. The columella has a strong, simple
and spiral fold. The present shells have no parietal callus.

As far as the larval shell can be recognized in the present adult
snails, it agrees with that of A. tornatilis (L.), as drawn by Lemche
(1948, f. 1; text on p. 9).

The corneous operculum (Fig. 3) which was not visible in the cree-
ping snails measures 3,05 to 1,4 mm. It is similar to that of A. tornatilis
(Bergh 1902, t. 27 f. 4). TIts nucleus lies near the left or basal margin,
the right or upper end is pointed. An arcuate ridge on which fibres
of the columellar muscle insert is yellow and contrasts with the co-
lourless operculum,

The aspect of the living animal resembles the old figures for A.
tornatilis of Woodward (Fischer 1887, f. 311; Hoffmann 1933, f. 2) and
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Sars (Pilsbry 1893, t. 49 f. 3; Pruvot-Fol 1954, f. 4). The head shield is
notched, its hind flaps are pointed, and so are the anterior corners
which correspond to tentacles, the labial tentacles and the foot corners,
The form and the length of the foot vary, it may be round or longitu-
dinally folded and pointed behind, nearly as long as the shell or scar-
cely half as long. The eyes are big, 0,12 mm in diameter and lie in the
body cavity close to its wall.

The pallial cavity (m) is large, and the anus lies in its innermost
part. Still farther inwards the cavity is drawn out into the pallial
caecum discovered by Pelseneer (1894, p. 5-6 t. 1 f. 1). It is shorter
than in A. ternatilis (see also Fretter and Graham 1954, f. 2 (M), where
it attains the apex of the visceral hump (p. 568), and accompanies only
1,5 whorls even in our much contracted snails (Fig. 2, ¢). The ciliated
ridges are very thick. The glands on the inner edge of the mantle
skirt (e), of which Fretter and Graham have stressed (p. 570) those
lying on the left side (f. 2, 3 RG) in front of the ctenidium (€7,
accompany the whole upper and under border of the mantle. Farther
inwards follows a small osphradium (o) underlain by its ganglion and
groups of sensory cells.

The buccal glands of A. tornatilis were discovered by DPelseneer
(1894, p. 7-8, f. 7, 11) and discussed by Guiart (1901, p. 85 t. 1, GB),
Gabe et Prenant (1952b, p. 222), and Fretter and Graham (1954, p. 570),
In A. punctostriatus they open ventro-laterally into the mouth, as in
the European species. Also the huge salivary glands (u), the histolo-
gical structure of which has been described by Fretter (1939, p. 624-625),
agree with those of A. fornatilis; these tubes discharge into the dorsal
and posterior part of the pharyngeal cavify.

The jaws (j) are small plates, 0,12 mm long antero-posteriorly and
0,24 mm broad. They stand close together near the floor of the oral
tube (b). The surface of the platelets composing the jaws (Fig. 5, 6)
is spiny as in A, fornatilis (Gabe et Prenant 1953, f. 2), and as in this
species (Pruvot-Fol 1956, p. 303) the entire top of each platelet bears
spines. The radula (r) consists of innumerous rows, each consisting of
a great number of uniform teeth (Fig. 8, 9). These originate, as in
the Buropean species (Gabe et Prenant 1952a, p. 18), in a short radular
sac¢ (a). The shape of the teeth corresponds to Sars’ (1878; Pilsbry
1893, t. 49 f. 2) and Bergh's (1902, p. 317 t. 27 f. 9-10) indications for A.
tornatilis, They are ten micra long hooks with about 12-15 minute den-
ticles on the inner border, the latter visible only with oil immersion
(Fig. 9). In the studied radula all teeth of one longitudinal row are
formed abnormally (Fig. 10). The edge of these tfeeth can bhe called
semilunar (Gabe et Prenant 1952a, p. 17) or horseshoe-shaped (id. 1953,
p. 43), hence T suppose that Gabe et Prenant have examined a malformed
radula, though they considered (1952a, p. 16) the aspect of their prepa-
rations in agreement with Sars' drawings. It is difficult to evaluate
Pruvot-Fol's figures of the radula (1956) obtained by dissection (p. 305),
clarified in glycerine and examined without oil-immersion (p. 303).



The long and thin oesophagus enters the stomach which extends
up the visceral hump as in A. fornatilis (Fretter and Graham 1954, p.
572). There are two hepatic ducts. The short intestine leaves the sto-
mach nearly at the same level at which the oesophagus enters. The
intestine of our sectioned snail contained bundles of setae of polychaetes,

The mentioned animal is young, it has only a primordium of the
gonad on ‘the columellar side of the digestive gland. The little herma-
phrodite duet runs forward along the columella and attains the floor of
the mantle cavity in front of the anus. A folded primordium of the
pallial genital ducts, not differentiated into male and female channels
vet, lies on the floor of the cavity and is underlain by a big genital
ganglion. The tubular distal part of the male duct is already developed.
It enters, as in A. tornatilis, the body wall, pierces ifs musculature
obliquely, rises to the non invaginable penis and penetrates the latter
to its tip.

The 3 available strongly contracted snails did not allow for a study
of the nervous system.

Occvrrence: Northern base of the Oceanographic Institute (S. Pau-
lo) mear Ubatuba, about 135 km E. of Santos. Three living snails
were collected in muddy sand below the low-tide line together with
Cylichnella bidentata (d'Orb.) and Tornatina candei (A’0Orb.); Febrnary
26, 1957.

Furrner bistrRipuTiON :  Atlantic coast of America, from Cape Cod
to the region of Bahia Blanca, Argentina (Carcelles & DParodiz 1938,
p. 261).

DISCUSSION OF ACTEON PUNCTOSTRIATUS (C. B. Ad)

Abbott (1. ¢.) records the species from Massachussetts to the Gulf
of Mexico and the West Indies; Carcelles (1944, p. 262) indicates also
Brazil, Urnguay and Argentina southwards to Port Quequén. Lange's
catalogue of Brazilian mollusks (1949) does not contain the species.

The Acteon described from Brazil (Adams 1854, p. 59), A. cumingii,
can be separated from our material at first sight by the flesh-coloured
strongly sculptured shell. A. delicatus Dall, 1889, which occurs from the
Antilles southwards to the Magellanic district, may be expected from
the Brazilian coast too. The sculpture of the shell of delicatus is only
a little less coarse than that of the shell of cwumingii, and its spiral
sculpture consists of 20-30 punctate grooves, hence many more than in
the present shells. The suture of delicalus is appressed, not channeled.

The length of the aperture seems to be somewhat variable in A.
punctostriatus. In Abbott’s photograph it is 57% of the length of the
shell against 64,5-67% in our snails. Therewith the greatest width of our
shells occupies a more apical level than in Abbott’s photograph, and



the general aspect is different. It is possible that further anatomical
studies will reveal true differences between the populations of different
regions, but in the present state of knowledge it is not advisable to
separate species based only on minute diversities of the shells.

Haminoea elegans (Gray, 1825)
(Fig. 11-22

In a paper in press, in the Journal of the Linnean Society in London,
we have described shell, jaws, radula and gizzard plates of dead material
of this species obtained in 1954, given notes on four living yvoung snails,
and discussed the synonymy. Now we collected living mature animals
and can complete our description.

The living snails were 12-22 mm long, preserved up to 13 mm, with
an 8 mm long shell and a 7 mm long head-shield. One quite small
animal (shell 2,5 mm) withdrew almost completely into its shell, but in
the bigger snails head, parapodia, foot, and posterior lobe were not re-
tracted, while they were sifted from the mud. TUnder the same conditions
Bulle striata withdrew entirely.

The colour of the body is light grey with black and white stipples;
the latter disappear in alcohol. The black colour-marks from a more or
less symmetrical pattern on head and parapodia (Fig. 11). Also the
mantle cavity is dotted with black. The cephalic shield, the hind end
of which is hardly notched, and the parapodia (va) cover the greater
part of the shell. The foot (fo) occupies 10 mm in a preserved suail
of 13 mm total length. The straight posterior border of the foot (Fig. 12)
connects the hind ends of the parapodia. The infrapallial lobe is pro-
longed into a thick expansion (e), the “expansion épicochléaire” of Per-
rier et Fischer (1911, p. 9 fig. ), which wraps the hind end of the
shell.

As we observed in our previous material, the inner whorls of the
shell are dissolved, when the snail grows. As the sections show (I7ig. 15),
only the ecaleareous layer is dissolved, while the conchiolin forims a tight
lump of folds (co).

The pallial aperture extends from the left parapodium to the epi-
cochlear expansion (e¢). The upper and under mantle border bear only
few glands except for the posterior region, where there is a concen-
tration of ecyanophilous glands. The anterior adherence surpasses the
mid-line a little. Here the columellar muscle (#) originates at the shell.
A posterior adherence is not developed,

The mantle cavity (me) covers only the dorsal side of the visceral
cavity. The osphradinum (o) lies on the right side at the fore end of
the anterior adherence. The cells of the broad ciliated ridges (r) are
disposed in parallel rows. The ridges run in a semicircle and surround
fields of cyanophilous glands (&i) on roof and floor of the pallial cavity.
A pallial caecum is not developed, nor a hypobranchial gland besides the
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dorsal glandular area encircled by the ciliated ridges. The gill (g)
hangs from its dorsal attachment in a half circle into the mantle ecavity.
Heart (a0), kidney (%), anus (a) and common genital' aperture (ge)
occupy their usual position.

The eyes (Fig. 13) lie near the epidermis (ei) whose epithelinm is
low and not pigmented in a eircular area over them. The retina consists
of pigmented supporting cells with small and longish nuclei (pi) and
sensory cells (se) with big round nuclei. The rods (ro) are brush-shaped,
so-called “Stiftchenpinsel”. Hence the eye agrees with that of Helir,
and the same type was already observed in Cephalaspidea, viz. Gas-
tropteron rubrwm (Hesse 1902, t, 35 f. 7). The Hancock's organ (h) is
bipectinate (Pelseneer 1894, p, 11) with about 30 leaflets on either side.
Backwards the organ does by far not attain the beginning of the free
part of the head-shield.

The nervous system does not agree completely with that of H. hy-
datis (1.) and H. navicula (da Costa, 1778) examined by Vayssiére (1880)
and Guiart (1901). Their results were synthetized by Hoffmann (1936,
. 657-660). In H. elegans neither a right nor a left parietal ganglion
is set off from the pleural ganglia, and also the sections do not evidence
vestiges of them. The fourth cerebral nerve (Fig, 14, ho) is as broad
as in Guiart’s figure 57 (on p. 104). In the visceral loop the supra-in-
testinal ganglion is distinetly more dorsal than the subintestinal ganglion.
In the supra-intestinal ganglion there are two specially big nerve cells,
viz. 110 x 80 X 70 micra. Besides the abdominal and the genital nerve
two nerves go out from either side of the visceral loop. On the right
side a parietal nerve originates anterior to the supra-intestinal ganglion,
and the right pallial or branchio-osphradial nerve goes from the supra-in-
testinal to the osphradial ganglion. On the left side a parietal nerve
arises far in front of the subintestinal ganglion and from the latter a
left pallial nerve. There is no ganglion at the origin of the right or
of the left parietal nerve.

The alimentary tract of H. hydatis was thoroughly studied by Fretter
(1939, p. 614-622), and that of the present species agrees with her results,
Also the “Vormagen” (Bergh 1901, p. 223 ff.), “pouch of Pelseneer” (Si
1931, p. 34-35) or “mid-dorsal glandular oesophageal pouch™ (Fretter,
p. 617 ff) oceurs in H. elegans (Fig. 14, oi). The teeth befween the
gizzard plates previously described only of young snails of H. elegans
which had been treated with KOH, were now dissected from specimens
preserved in alcohol. Their borders were split into fibres,

The protandrous ovotestis (he) is embedded in the digestive gland
(d). 'The follicles contain male and female cells, the latter chiefly in
the hinder part of the hermaphrodite gland. The long tubular ampulla
(am) enters the gland mass through which the ciliated inner course of
the spermoviduct winds, The albumen gland (ae) lies to the left, near
the entrance of the ampulla. The inner lobe (mw) of the mucus gland
is located on the right side; the anterior lobe (me) is folded into nu-
merous transverse pouches as in other species of the genus (Guiart 1901,
f. 85 on p. 144). The extremely long outer part of the spermoviduct
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(2) is not ciliated, but strongly muscular. The spacious genital vesti-
bule (#) has very long and dense cilia,

The spermatheca (#) is situated in front of the folded part of the
mucus gland; its wide and muscular duct opens info the genital vesti-
bulum (v). Near the limit between albumen (ae) and mucus (mwu)
gland there is a small spermatocyst (s) which was already observed by
Guiart (1901, p. 145 f. 85, V).

The seminal groove (¢) runs ventral to the right Hancock's organ.
The groove is flanked by blood sinuses which might close it while sperm
is running through it. At the anterior end of the Hancock's organ the
groove passes through the male opening (m) on to the ventral side of
the male atrium (#). Near the fundus of the latter the borders of the
groove coalesce, and the resulting seminal canal opens on the dorsal side
of the atrium. Near this opening there is a peculiar snout-like myo-epi-
thelial organ (y) which constitutes the entrance of the prostatic duct
(ge). This duet is coated with a thick layer of circular muscles. A
semicircle of penial retractor fibres (re) inserts on the muscle mantle
of the duect., This retractor originates on the left body wall. The
prostate (g) consists of an innermost part containing orange staining
secretion and an outer part with central pink and peripheral colourless
secretion besides the orange granules. The prostatic duct extends to
the left over the oesophagus and turning back the bipartite gland lies
on the right side under the gizzard (j).

The muscular penis (p) is carrot-shaped and attached to the fundus
of the male atrimm by a stalk (Fig. 17). The penial epithelinm (es)
forms about 28 fransverse folds each bordered with a row of cuticular
pegs, about 10 micra in length and 3,5 micra thick (Fig. 20). On the
outer side the folds are interrupted by a groove which leads sperm and
prostatic secretion to the tip. Pilsbry’s conchological (1893, p. 356)
opposition against a union of H. clegans with European species is con-
firmed by the armature of the penis.

OccurrenNce: Northern base of the Oceanographic Institute (Sio
PPaulo) near Ubatuba, about 135 km E. of Santos. Twelve snails were
found in muddy sand below low-tide line, in the end of February and
beginning of March, 1957, The species of Aeteon and Tornating treated
in this paper as well as Cylichnelle bidentata (A'Orb.) were caught in
the same biotope.



Tornatina candei (d’Orbigny, 1842)
(Fig. 23-32)

Bullae ecandei d’Orbigny 1853, p. 128 t. 4 his, f. 1-4.

Tornatina candei Pilsbry 1893, p. 185 (older synonymy) t. 22 f. 21-22, t. 50 f. 27-29.

Acteocinag candei Johnson 1934, p. 145; Careelles 1944, p. 262; Lange de Morretes
1949, p. 114; Haas 1953, p. 204,

Retusa candei Abbott 1955, p. 2850, 521.

The solid shell is cylindrical, generally tapering below, 2,05-4,1 mm
long and 1,0-1,8 mm wide. Empty and dry shells are opaque white with
more or less shining surface; those with the colourless or yellow perios-
tracum are glossy. The surface is quite smooth, or the body whorl is
marked with curved growth lines which are convex towards the right
side. The spire is conoidal and terraced, the tilted apex projecting, and
the suture slightly channelled. The about four whorls are concave with
a deepened subsutural line. Aperture 1,65-3,35 mm long, narrow above,
broadly rounded below. Outer lip thin, arched in the middle, retracted
at base. Columella short, concave, with a moderately strong fold which
separates it from the thin callus of the inner lip.

The head shield which is notched in front and the foot are ciliated,
with exception of the lateral cephalic folds, where the Hancock's organs
lie, and the dorso-median line between the rounded posterior flaps of
the head shield. The broad outer crest of the infrapallial lobe (j) is
ciliated too. The pale blue staining glands of the head are much less
numerous than in Cylichnella bidentate (A'Orb.), but small, dark blue
staining glands occur everywhere in the epidermis. As in Cylichnella
the Hancock’s organs are smooth, not folded; pigmentation was not seen,
The small eyes are located approximately at equal distance from one
another and from the sides and the anterior border, in the body cavity
(type 4 of Hoffmann 1935, p. 626), in front of the cerebral ganglia, not
as near these as in Cylichnella.

The foot (f) is broad and not set off from the small round para-
podia. Its glands are inconspicuous, also those of the ciliated suprapedal
fold, whose depth is so small (30 micra) that it cannot be called a pouch.

The pallial opening accompanies the entire shell aperture. The in-
frapallial lobe (j) or ventral mantle skirt bears red-staining glands with
coarse secretion on its upper and lower edge along a longitudinal furrow.
The anterior adherence extends beyond the mid line to the right, where
the small, button-shaped osphradium lies at the end of the anterior mantle
commissure. Red granular glands () and some blue staining ones border
the mantle in front, on the right (dorsal) and the left (ventral) side;
the mantle groove is inconspicuous.

The mantle cavity is more roomy than in Cylichna (Lemche 1956,
p. 21, f. 338), it extends from the osphradium (o) far to the left over
the gizzard (z), penetrates into the spire, and ascends to the right again,
where it ends with the anus (a). Different from Cylichna and Cylich-
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nella a posterior adherence does not exist, but only a junction of the
mantle borders where suprapallium and infrapallium meet. The ciliated
ridges (e¢) begin nearly at the borders of the mantle. They run almost
parallel to the suture straight inwards, where they become narrower
and at the end of the cavity continuous with one another. Both ridges
are accompanied by bands of mucous glands (ei). This part of the
mantle cavity (g) corresponds to a pallial caecum.

Further pallial organs are on the roof: the compact hypobranchial
gland (k) with a common duct as in Cylichnella, and colourless secretion;
a very short gill (g) with about 5 folds on either side; and the broad,
flat kidney (f) extending from the gill to the anus and opening by a
wide pore (n) behind the inner end of the gill. The anus (a) lies
between roof and floor of the cavity. The floor of the latter bears the
genital opening on a prominence located under the gill. From the ge-
nital pore the seminal groove () runs to the right cephalic flap.

On the whole the central nervous system agrees with that of Cylich-
nelle bidentata; a very small left parietal ganglion is present at the
origin of the left anterior pallial nerve; and fthe genital ganglion is
nearer to the abdominal than to the supra-intestinal ganglion. The tor-
sion of the visceral cord is less pronounced than in Cylichnella: the
right pleural ganglion, though contiguous with the cerebral ganglion, is
more distinetly separated from it; and the right parietal ganglion is less
advanced.

The anterior border of the head and the Hancock's organs are richly
supplied with secondary ganglions.

An anterior thin-walled part of the oral tube with glands is followed
by a strongly muscular portion, located behind the nerve ring. On either
side this muscular part contains a small mandibular field, about 60 pn
wide and 40 p long. Each jaw (Fig. 27) consists of 30-40 platelets, larger
ones in front and smaller ones behind. Their anterior margin is beset
with 4-6 pointed spines (Fig. 28). These platelets are more like those
of Aeteon than the rodlets of Cylichna and Cylichnella.,

The small radula lies at the inner end of the long pharynx and
comprises 13 rows with the formula 1.1.1. The median tooth is 15 n
broad, notched in the middle and armed with 4-6 denticles on each side.
The lateral tooth measures 40 p, it is hook-shaped with a wing-like ex-
pansion on the inner side. This wing bears 5-8 sharp denticles (Fig.
29). Hence the radula is very similar to that of Cplichnelle bidentaia,
though much smaller.

The salivary glands are small. The oesophagus (e) is folded and
dilated in the portion that enters the gizzard. The three plates of the
gizzard (Fig. 30) are rather similar in shape to those of Relusa cana-
liculate (Hoffmann 1938, f. 742 K), while the insertion of the muscula-
ture agrees with Cylichnella bideniala (Marcus 1958, f. 7). The centre
of the caleareous plates is covered with a brown cuticular cap. The
azygous (dorsal) one is trifoliate, 440 p long, 370 p broad, those of the
ventral pair are longish, roughly whetstone-shaped, 530 p long, 150 p
broad.
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The oesophagus enters the stomach (m) from behind and from the
left, while the intestine (i) leaves it on the right side and in front.
Three liver ducts open into the stomach. Contrary to Cylichna (Lemche
1956, t. 2 f. 23) the intestine of Tornatina candei is nearly straight,
Its contents are a mash without recognizable elements,

The pericardium (p) with the heart (b, v) lies to the left of the
gizzard; a blood gland, as occurs in Cylichnella, was not seen., The
blood is thicker than in Cylichnella and consists of eosinophilous gra-
nules. The renal folds (f) are parallel to those of the ctenidium (g).

The hermaphrodite gland (k) and the digestive gland (1) interpe-
netrate, and both organs extend from the hind end of the body to the
posterior border of the stomach. Already behind the stomach the her-
maphrodite duct dilates into a winding tubular ampulla. The female
gland mass consists of the bigger mucous and the smaller, though dis-
tinet, albuminous part. The spermatocyst communicates with the sperm-
oviduct rather far entally. The ectal course of the genital duct with
the female glands (ge) produces a ridge on the floor of the mantle
cavity.

From the genital opening the seminal groove runs to the right.
Near the right Hancock's organ it pierces the body wall and goes on
as a thin duct. This duct dilates entally into a folded sac (u), followed
by a tubular glandular portion, the prostate (y), and a longish seminal
vesicle (#) which is also glandular and contains sperm, Between the
sac and the prostate, and between the latter and the vesicle, there are
valve-like folds. The male copulatory organ of Tornatine is directed
to the dorsal side at the level of the brain, and thence it extends still
farther backwards. It differs from that of Cylichna, which does not
store sperm (Lemche 1956, p. 144-145), and from that of Cylichnella,
which has a true penis rimmed with papillae (Marcus 1958, f. 9). In
the present species we suppose that the outer duct and the folded sac
(#) are everted and intromitted into the vagina, functioning as an
acrembolic penis.

At the common genital pore a long, thin vagina opens, which comes
from the left anterior side. The duct (d) of the spermatheca (s) runs
between the gizzard (2) and the pericardium (p): the spherical sper-
mathecal vesicle is recognizable by its generally dark contents in the
dissected snail.

OccvrreENcE: Northern base of the Oceanographic Institute (Sio
Paulo) near Ubatuba, about 135 km E. of Santos; 40 empty shells and
20 living snails. The latter were found below the low water-line in
muddy sand together with a hundred Cylichnella bidentata (A°Orb.)
and three Acteon punctostriatus (C. B, Ad.).

The locomotion of Tornatina candei is a combination of glide effected
by undulation of the sole and “steps”. The snail stretches its head
forwards gradually and attaches it to the substratum, and then draws
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the shell after it with a jerk. The gliding movement of the sole con-
tinues while the hody is drawn forward.

Anesthetized together, the Cylichnella could be preserved well stre-
tehed, while all specimens of Tornatina contracted, and still more so the
Acteon.

Furraer pistripuTion:  Anfilles; Middle Brazil (Rio de .Janeiro);
Southern Brazil (Sta. Catharina); Argentina, Port Quequen, Lat. 387347
S, (Carcelles & Parodiz 1938, p. 256).

DISCUSSION OF Tornantina candei (d'Orh.)

The present species and Volvaria canaliculatae Say, 1822, have very
similar shells and were therefore allocated to one and the same genus,
either to Tornatina A. Adams, 1850 (Pilsbry 1893, p. 184-185) or to
Acteocina Gray, 1847 (Johnson 1934, p. 145 and many others) or to Re-
fusa Brown, 1827 (Abbott 1955, p. 280).

Tornatina and Acteocina have been declared as synonyms (Dall 1915,
p. 32), and this opinion has been adopted by Bartsch (1915, p. 4), Strong
(1921, 1922), Thiele (1931, p. 390), Pruvoet-Fol (1934, p. 24) and many
others. Odhner (1924, p. 45) however maintains Tornatina.

The classification of Volvaria canaliculala and Bulla candei once in
Tornatina or Acteocina, and another time in Refusa, proves that the
conchological characters, suture channeled or deeply channeled (Torna-
tina, Acteocine), and suture slightly channeled or accompanied by a
channel (Refusa) do not permit safe generic separation. If one had
to make a conchological decision, one would allocate both species to
Retusa, as Abbott (1. ¢) did. But conchology should always be completed
by malacology, as Pilsbry (1893, p. 204), Annandale (1924, p. 872) and
many others stressed. In the present case the conchological classifi-
cation is invalidated: ecanaliculata has no radula (Thiele 1925, p. 268)
and therefore belongs to the Retusidae, while candei has one (Fig. 29)
and must hence be assigned to the Scaphandridae.

The oldest name, Acieocinag Gray (1847, p. 160) is, in my opinion,
not recommendable for a recent scaphandrid snail, because the type, A.
wetherellii Lea, 1833, a fossil, can never be examined with regard to
the radula. The past of the radula-less canaliculala, once atfributed to
Tornatina, another time to Refusa, warns against the conclusion that
Acteocina wetherellii had a radula, because “the shell appears to be a
typical Tornatina” (Dall, 1. ¢.).

It is true that also for the type of Tornatina, Tornatina voluta
(Quoy et Gaimard, 1833) which Finlay (1927, p. 520) renamed T. gai-
mardi, the presence or absence of a radula has not been published. An
examination of the typical material or of snails from Guam (Marianas),
now a U. 8, naval station, might however decide this question. According
to Thiele's results (1925, p. 273) it is probable that Tornatina gaimardi
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has a radula, and therefore its generic name is used for candei here.
If a genus is desirable, the type of which is known conchologically and
malacologically, Didontoglossa Annandale (1924, p. 871) is available for
snails with Refusa- or Tornatina-like shells and with radula.

Aplysia (Tullia) juliona Quoy et Gaimard, 1832
(Fig. 33-34)

The following discussion refers to specimens of A. julieana collected
on the coast of the State of Rio de Janeiro. Four middle-sized ones
were caught by Mr. Eduardo Ramos at the Ponta de Itapebucu, about
170 km N. E. of Niteroi, on December 16, 1956. They are placed in the
collection of the Oceanographic Institute, Sfio Paulo. Lic, Plinio Soares
Moreira brought two big animals from the Ilha de Marambaia, about
70 km W. of Rio de Janeiro, where he collected them on March 18, 1957.
One of them is kept in the mentioned Institute, the other was dissected

The biggest specimen in the material from Itapebuci, preserved in
formalin and strongly contracted was about 60 mm long, 28 mm broad
and 34 mm high. The colour consists of some dark pigment over the
light greyish transparent flesh; the border of the parapodia is a little
lighter; their inner side and the mantle are pigmented. The tentacles
and rhinophores are light and connected by a light stripe, the insides
of the auriculate tips are dark,

The adhesive areas are not distinctly delimited on the contracted
sole, nor is a tail set off. A light border surrounds the posterior part
of the foot. The aperture of the shell chamber is middle-sized, about
one sixth of the lenght of the mantle. The shell of the biggest spe-
cimen is 24 mm long and 15 mm broad, with a sinus of 9 mm. The spiral
larval shell (Fig. 33) is distinct, the calcareous layer was broken, but not
specially thin. The smooth parapodia are confluent behind, forming a
high, straight edge; in front the parapodia are inserted widely separate,
farther laterally than the rhinophores, but approach one another.

The radula of the largest specimen has 60 rows and 30 lateral teeth.
The rhachidian tooth has the specific shape; 1-3 marginals have no cusp.
These plates are quite irregular in the various rows of one and the same
radula, sometimes they are fused, sometimes separated, and either small
or bhig.

In the roof of the mantle cavity whitish glands, which are homo-
logous to the purple glands, occur as in our material from Ubatuba
(Marcus 1955, p. 16).

The male copulatory organ, exserted in one of the present slugs,
is black. The black penial sheath has a colourless base which bears
compound warts (Fig. 34). These are higher than broad in the middle,
where they are contiguous, and become lower, broader, and farther dis-
tant from one another outwards. They are covered with numerous, pro-
bably euticular cones.
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The examined sea-hare from the Island of Marambaia is about
12 em long. Its colour is dark brown, almost black. The head is a
little more contracted than the rest of the anterior and middle region
of the body; the hind part is strongly contracted, and its skin appears
coriaceous with black concentrated pigment. The sole is a little lighter.
The distribution of the pigment is nearly uniform over the whitish
flesh. The inner border of the parapodia, the mantle, and the gill are
black. Thin white streaks exist on the inner side of the parapodial
borders and lighter radiate spots on the mantle, '

The base of the parapodia is 6 c¢m long and limited against the
foot by a constriction. In front the parapodia are separated by a dis-
tance of 4,5 c¢m from one another, their upper borders are thin and
united hehind to their entire height.

The sole is 6 cm broad, little set off from the foot, and strongly
contracted behind forming a round area of 3 em diameter. The anterior
margin of the foot is notched. The tentacles are very broad and short,
the rhinophores 15 mm distant from one another.

The shell aperture of the mantle measuring 2,5 to 1,5 mm is large
for an adult animal. The overhang is 4 mm broad. The anal spout is
confracted and 1,6 em high. The shell is almost completely decaleified
and the horny layer folded by the contraction of the body; it is about
46 mm long and 30 mm broad with an 18 mm long sinus.

The pores of the whitish purple gland are recognizable only with
a lens; their,rich secretion is black, as the collector informed. This
colour contrasts with the “white mantle gland exudate™ (Dr. Nellie B.
Eales: letter of May 24, 1957) characteristic for A. juliana and also ve-
rified in our young specimens at Ubatuba (Marcus 1955, p. 16). All
other characters, however, high fused parapodia, broad sole, foot dise,
plain radula (Bergh 1905, p. 10), aperture in mantle also in adult ani-
mals, simple multiporous opaline gland, and spiny wharts of the penial
sheath, guarantee the determination of the present “tinteiro™ (inkwell),
as it is popularly called. We had already noted (Marcus 1955, p. 13)
for A. brasiliane that the colour of the secretion of the purple gland
varies, it is true, not to the degree now stated for A, juliana.

NOTES ON Aplysia (Twllia) juliana and A. brasiliana

To the above mentioned characters of A. juliana Q. et (G. Dr. Nellie
B. Eales-Reading (England) in her letter of May 24, 1957 added:
broad, flat salivary glands and crozier-shaped caecum. The adhesive
anterior lobes and posterior disc of the sole do not differ histologically
from the soft and thin middle region, hence their systematic value is
restricted.  Sometimes the sole of preserved specimens is completely
unmaodified (Macnae 1955, p. 238).

Dr. Alice Pruvot-Fol-Sceaux (France) kindly sent us her revision
of Quoy et Gaimard's Opisthobranchs (1934). Her textfigure 4, radular
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teeth of the original material of A. brasiliana Rang, agrees well with
the radulae of our variously coloured brasiliana.

During the new moon spring tides at the end of June 1957 we
found very many sea-hares at the rocky coast of Ubatuba. They were
chiefly half-grown, 5-12 cm-long A. brasiliana, while the much less
numerous A. juliana were smaller (1-3 c¢m). Whether larger ones occurred
in deeper water, could not be seen due to the movement of the water.
The zone with stones and algae is however so narrow that it does not
offer much substratum for the slugs, and farther down the bottom con-
sists of fine sand.

While the youngest A. juliana are bottle-green, and the larger, 2-3
cm long ones sometimes have light blotches, the A. brasiliana begin
pink (1-2 em), and later acquire their definitive, highly variable colouring.
The half-grown specimens that we observed this time were grass- or
bottle-green, more or less mottled with white, others dark brown.

Above the low-water level the Aplysiae hung on the boulders covered
with Ulva fasciata and Enteromorpha like bats with the heads downwards,
the parapodia wrapping neck and back, the sole free, and only the hind
end of the foot elinging to the substratum. When we removed them
gently, the tip of the sole lengthened, till it finally lost its hold. Then
one saw sand shell fragments sticking to the hind end, while the latter
shortened rapidly to assume its regular length.

Aplysia parvule Morch, 1863

For synonyms, literature and distribution see: Engel und Huommelinek (1936, p.
15-29) and add: Maenae 1955 (p. 235-237) : A. spuria Krauss, 1848,

The last name is not used here, because Dr, Nellie B, Eales kindly
informed us by letters that A. spuria can not be defined univoecally, and
its type is lost.

To our friend Mr, Jodo de Paiva Carvalho of the Oceanographic
Institute of Sido Paulo we owe a sea-hare of this circumtropical species.
As it is the first representative from the Brazilian coast, it was not
dissected and is Kept in the collection of the mentioned Institute. The
preserved animal is 85 mm long, 7 mm high and 4 mm broad. Its ge-
neral colour is light reddish. Mouth, tentacles, the auriculate tip of the
rhinophores, the free edge of the paradopia, the anal spouf, the 4 mm
broad mantle aperture and the sole are rimmed with black. The shell
is 6,5 mm long.

Occorrence: Lixa Reef, about 18 km off the coast of Bahia, among
fragments of corals, 1 specimen collected by Dr. Luiz Pini Netto in
February 1957.
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Blysia lobata Gould, 1852
(Fig. 35-40)

Elysia lobata Gould 1852, p. 308; 1856, t. 26 f. 405, 405a.
Elysia elsieae Ostergaard 1955, p. 122 f. 9 and t. 1.

Dr. Libbie H, Hyman-New York has sent uns three sexually mature
specimens, the biggest and the smallest of which were preserved in
wintergreen oil with spread parapodia, the medium-sized one is in al-
cohol. The biggest slug (Fig. 36) is 10 mm long, 9 mm broad, the
smallest 4 mm long and 6 mm broad. The animal in alcohol (Fig. 35)
is 6 mm long with about 4 mm high parapodia, with spread parapodia
it would be about 10 mm broad.

The colour of the clarified slugs is orange yellow, that of the spe-
cimen in aleohol ochre. The outside of the parapodia is stippled with
black, more or less round spots (). With high power these appear as
rings, because their centre is occupied by the colourless outlet of a skin
gland. These glands (g) are rather big, 150 micra long and 80 micra
thick in the sections, in the slug preserved in alcohol they are recogni-
zable as yellow vesicles. The black eyes and some dark glands on either
side of the oral tube are visible in the clarified animals, but the colour
marks indicated for living slugs of the above-mentioned synonyms have
disappeared.

The shaft of the strongly contracted rhinophores and the outer side
of the parapodia of the animal in alcohol bear slight warts. The wavy
border of the parapodia is papillose (IFig. 37) in the two smaller of the
present slugs, while it is smooth in the higgest. The inner surface of
each parapodium shows about five ramified and anastomosing vessels (v).
The swelling of the pericardium (i) behind the eyves and the roll along
the middle of the back that contains the Kkidney (&) are distinet. The
inner renal folds are seen in sections. The renal opening is located to
the right of the auricle, the single reno-pericardial communication a little
farther behind.

The male pore (m) lies close behind the right rhinophore. Farther
backwards and ventrally, near the edge of the sole, the female aperture
and the anus (a) open into the same pit. As far as the topography can
be judged in preserved and contracted specimens, the position of anus
and female opening is unusually far in front; it corresponds to the level
of the anterior part of the pharynx.

The foot has no transverse furrow, the epithelium of its sole is thick,
its glands were recognizable but did not stain.

The nerve-ring (e¢) surrounds the the hindmost part of the pharynx
(f), hence does not lie behind it.

The histological state of the material does not allow for details.
Eosinophilous labial glands and thick clusters of glands (y) on either
side of the oral tube occur. The radula has seven teeth in the dorsal
and ten in the ventral limb. Further 15-20 teeth are irregularly heaped
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in the ascus (2), neither disposed in a straight series nor in a spiral.
The biggest teeth are about 0,25 mun long, with the base occupying two
fifths of its total length. The cusp is pointed, and its border provided
with 1,2-1,6 micra broad, blunt denticles. The entrance of the oral tube
into the one mm long pharynx is cuticularized. The salivary glands (2)
agree with those of FElysia viridis (Fretter 1941, p. 187-188),

After leaving the hind end of the pharynx, the oesophagus (n) curves
forward under the pharynx. At the level of the middle of the buccal
mass, the oesophagus enters the wide stomach (so) which has numerous
longitudinal folds. From the left a 0,5 mm long muscular pouch (oe)
opens into the oesophagus immediately in front of the cardia. Backwards
this thick-walled pouch extends beyond the pharynx. Of the digestive
gland (1) the two posterior branches and a smaller anterior pair were
seen, The stomach extends backwards far to the left; on the right and
in front it passes gradually into the intestine (i). The anus (a) lies
in a cutaneovus fold which also contains the female aperture,

The follicles of the gonad are disposed in different levels, not in a
single layer. Every follicle contains the male cells dorsally, the female
cells ventrally. The ciliated efferent tubules unite to wide tubes (j)
and these fo the ciliated ampulla (#). A short common spermoviduct
leaves the ampulla. The prostatic (g) and albumen glands (b) were
seen, but not their communication with the genital ducts,

The male duct (d) is thickly coated with cilia and coils through a
voluminous penial papilla (p) to its tip. This papilla projects into a
spacious male atrium, the fundus of which has a long ventral diver-
ticulum (e) with muscular wall and high epithelium. In Lobiger sou-
verbiei P, Fischer, 1856, we observed a similar glandular appendage.

The ciliated female duct (o) passes info a rather small mucus gland
(@) which is situated near the ampulla. The spermatheca (#) which
lies left to the stomach opens by a long duct (s) into the inner part
of the mucus gland. Hence the long outer canal (ov) between mucus
gland and female aperture functions as oviduet as well as vagina.

Occurrence: Eniwetok Atoll, Marshall Islands, three specimens col-
lected by Mr. Donald Reish from the Allan Hancock Foundation on
August 20 and September 2 and 7, 1956. The slugs were taken from
coral of reef flat or on algal fronds growing on the reef (letter of Dr,
Libbie H. Hyman, New York).

Frrriner pistrisUTioN : Oahu, Sandwich Islands.

DISCUSSION OF Flysia lobata Gould

Ostergaard (1. c¢.) was right to ponder the identity of his species
with lobata, but he considered Gould’s descriptions and figures inade-
quate. However, only the size distinguishes elsieae (15 mm) from lobata
25 mm), both from Oahu. The present slugs were measured only in
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preserved state, and hence they are much shorter. It is true that Gould
did not mention black rings, but with low power these appear only as
spots.  Species with black-edged parapodia or with smooth edge of the
radular teeth should be maintained apart from lobata, but on the whole the
present classification of Elysia (Pruvot-Fol 1946, p. 33-34; Macnae 1954,
p. 54) is inclined to far-going union of Indo-West Pacific species.

The radula is rather uniform in HKlysia, the colour highly variable,
and, as the present material shows, even an apparently good specific
character, viz. the papillae of the parapodial border, is taxonomically
without value. Hence only the study of the anatomy, principally the
reproductive organs and the alimentary tract, makes a safe separation
of the species possible,

Nembrotha divae, spec. nov.
(Fig. 56-65)

The single preserved specimen is colourless, about 12 mm long,
3,2 mm broad and 5,5 mm high including the gills. The sole is folded
and hence appears quite narrow. The colour of the living slug was
scarlet with white gills and white dots. Three tri-pinnate gills lie in
the middle of the notum; their anterior border is 5 mm distant from
the tip.

The living animal was extremely sticky, and the great number of
cutaneous glands let the skin swell very much, when the preserved slug
was transferred to water for dissection. The spicules are up to 0,22 mm
long, up to 40 micra thick, straight or curved (Fig. 59), with blunt ends
and sometimes slightly nodulous. The surface of the notum, observed
as quite smooth in the living, was irregularly bossed in the preserved
state, due to the swelling of the skin glands.

The tail of the living slug was very long. The foot is anteriorly
truncated with somewhat prolonged corners (Fig, 58). The mouth is
narrow and overhung by short refolded labial tentacles linked together
by a bilobed frontal veil. The stout rhinophores have about 17 perfo-
liations. Between the rhinophores the skin forms a slight comb. To
the sides of the rhinophores low crests run backwards and separate the
notum from the sides. They unite behind the gills, and the resulting
posterior median crest ends on the tip of the tail. The gonopore lies
on the right side (Fig. 57, g), two thirds of its height from the sole
and 4 mm behind the fore end. The anus is mid-dorsal, in the centre
of the gills.

The cuticle of the labial dise (Fig. 60) is folded and smooth, not
composed of rods. The colourless radula is 2 mm long and consists of
16 rows with the formula 5-6.1.1.1.5-6. The rhachidian tooth is a 0,15
mm long, 0,12 mm broad, delicate and quite flat plate. It is certainly
of little use (Eales 1938, p. 96). Its anterior edge is neither recurved
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nor denticulated. The lateral tooth is a 0,4 mm long hook with a strong
cusp and irregular processes between cusp and base. The marginal teeth
decrease in size outwards, they are plates of irregular shape. The
oesophagus has a small diverticulum.

The ovotestis which coats the digestive gland consists of many central
male follicles each covered by numerous smaller female ones. The
ductules of the various follicles unite to the hermaphrodite duct (h)
which leads to the reniform ampulla (a). The spermoviduct (s) leaves
the ampulla and enters the gland mass composed of a big, nearly
spherical mucus gland (m) of vitreous appearance and the smaller yellow
albumen gland (b). The mucus gland is chiefly ventral and most of
the other reproductive organs are embedded in its dorsal surface (Fig.
62); the albumen gland lies rather more behind.

The ciliated thin male duct (d) arises from the gland mass and
then becomes coated with a thick muscle mantle. The duct runs in a
narrow spiral of two and a half whorls which begin with a slightly
elevated centre. This spiral contains the prostatic part (g) of the male
duct whose ciliated epithelium stores big eosinophilous droplets (Fig.
63). Where the outer whorl straightens, the duct is sheathed by a
muscle tube, as in Polycera odhneri Marcus (1955, f. 200) and others.
Between the muscular wall of the duct and the sheath there is a cavity;
the lumen of the duct is narrow and its epithelium low. The distal,
about 04 mm long part of the male duct contains small cuticular
spines, Its outermost portion is richly folded (Fig. 64) and hangs as
a penial papilla (p) into the male vestibule (w) whose epithelium is
partly glandular. The male vestibule opens to the exterior together
with the female one.

The ciliated nidamental duct (n) leads to a folded muscular pouch,
the female vestibule. One part of the latter, still more folded and ci-
liated, is the entrance of the vagina (v) which is strongly muscular on
its whole length. Farther inwards the crumpled vaginal epithelinm is
cuticularized (Fig, 65). The innermost part is ciliated again and passes
to the spermatheca (f) the wall of which is no longer muscular. The
uterine or fertilizing duct (f) goes out from the cuticularized portion of
the vagina (Fig. 65). This fine ciliated duct winds through the thick
muscular wall of the vagina and runs with a much thinner musculature
to the gland mass. Only a slight dilatation of the duct represents a
spermatocyst (u). The fertilizing duct enters the gland mass near the
albumen gland (b).

The aorta passes under the infestine and runs over the genital mass,
At this peoint the blood gland inserts, which lies over the central part
of the genital organs as a flat lobed organ. Lobed blood glands are
known to occur in several species of Nembrotha (Bergh 1877, p. 453, 456;
1907, p. 69). A separate prostate however has not been found; since
1883 (p. 165) Bergh has several times among the characters of the genus
indicated: “prostata discreta nulla,” Therefore the distinet and lobed
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prostate of Nembrotha lineolata Bergh (Eales 1938, text-fig. 16, gl. pr.)
is exceptional, but I do not feel competent to take it for the blood gland.

Occurrence: Cabo Frio in the State of Rio, Lat. 22°57" S., Long.
42°17 W., Arraial do Cabo, praia do Forno. One mature specimen col-
lected by Dr. Diva Diniz Corréa under a stone in the tidal zone; July
15, 1957.

DISCUSSION OF Nembrotha divae

Nembrotha Bergh (1877, p. 450; 1883, p. 164) includes 20 species,
19 of which are reported from the Indo-West Pacific Ocean, where they
occur on the coasts of South and East Africa; in the Red Sea and
eastward to Japan and Australia. Of these N. limaciformis Eliot (1908,
p. 98) has a similar, not the same, colour pattern as the present species.
It differs by the rhachidian tooth of the radula which is reflexed and
bifid or indistinctly jagged. The variety of Nembrotha nigerrima Bgh,
from the Laccadives that Eliot (1903, p. 549) described may have been
red alive. Its rhachidian tooth however has an upwards fturned front
edge which bears 4-5 denticles., One Atlantic species is N. gratiosa
Bergh (189%0a, p. 172; 1890b, p. 981). It was dredged by the “Blake”
in the Gulf of Mexico, in about 66 m. Bergh later on (1892, p. 1145)
indicated this species from Amboina, but this is a lapse; a still later
reference (Bergh 1907, p. 68) is correct again. N, gratiosa has a caudal
crest like N. divae, but the median tooth of its radula is broader than
long, the cusp of the lateral tooth is bifid, and there are only three
marginal teeth.

In the neighbourhood of the Atlantic area Nembrotha capensis
Bergh (1907, p. 68; Barnard 1927, p. 196) has been found. It is reported
from two localities in False Bay whose sea temperatures are higher
than those immediately west (Cape of Good Hope) and east (Sandown
Bay). As in N. divae the back of N. capensis is limited by a low rim,
but the African species differs from the present one by dark colour,
size (38-67 mm), and a broader than long rhachidian tooth.

Nembrotha diaphana Bgh, from the Moroccan Atlantic coast (Pruvot-
Fol 1927, p. 47, t. 5, f. 1-9), whose specific name was questioned by the
author later on (ead. 1953, p. 18), has 4 dark lines on the back.

Since Bergh (1881, p. 659, note 2) Angasiclla edwardsi Angas (1864,
p. 49) from Port Jackson is considered as the possible first Nembrotha
by several authors, also by Thiele (1931, p. 425). This slug is described
as spinous and distinetly drawn so (t. 4 f. 9), while the species of Nem-
brotha are smooth. Hence I do not think that Angasiellea must substitute
Nembrotha.



Polycera marplatensis Franceschi, 1928
(Fig. 41-44)

Polycera guadrilineata var. marplatensis Franceschi 1928, p. 580, f. 1-T.
Polycera marplatensis Odhmer 1941, p. 14, 16,

The present animal is young and immature; it was 6 mm long alive,
while adult slugs from Argentina attain 33 mm in length (Carcelles
1944, p. 264). The measurements in preserved state are: length 4,2 mm,
breadth 1,8 mm, height 2,2 mm. The velum has six appendages, each
rhinophore eight lamellae. There are seven unipinnate gills, the anterior
one is nearly as long as the processes which flank the branchiae.

The white animal had yellow velar appendages, yellow rhinophores
and brick red streaks and spots, chiefly disposed in longitudinal rows
which are not exactly symmetrical. The yellow elements disappeared in
the liquids of preservation, “susa” and alcohol, while the red colour was
still preserved a fortnight after the slug was collected. The gills and
the extra-branchial appendages contain some dark pigment.

The jaws (Fig. 42) have very broad wing-like expansions. The
radula has 11 rows of 4.2.0.2.4 teeth. The inner of the two hamate
teeth is smaller and thinner than the second and its spur lies above the
middle. A smaller spur approximately in the middle and two denticles
on the inner side of the cusp are further characters of the innermost
lateral tooth. The following tooth is the biggest, it has a very broad
basal spur. The four marginal teeth decrease in size outwards and do
not bear any cusps.

Occurrence: One specimen collected at Ubatuba (23°27 S.) under
a stone, near low-water line; June 1957,

FURTHER DISTRIBUTION: Argentina, ports of Mar del Plata (37°59" S.)
and Quequén (38°34" S.) (Franceschi 1928; Carcelles 1944). The spe-
cimens of Mar del Plata were gathered in the months June to September.

DISCUSSION OF Polycera marplatensis

The shape of the hamate lateral plates of the radula and the broad
expansions of the mandibles already stressed by Franceschi (p. 583)
justify the specific separation of marplatensis, as Odhner (1. c¢.) had
proposed. It is true that Pruvot-Fol (1954, p. 315) does not even attri-
bute varietal rank to marplatensis, but I think that it is as good an
“espece vicariante™ (1. ¢, p. 317) of quadrilineata (0. F. Miill.) as ca-
pensis (Q. G.). P. atra MacFarland, 1905, which Pruvot-Fol (1. ¢, and
1934, p. 76) mentioned in this connection, does not belong to the quadri-
lineata-group, as Odhner’s key (1941) shows.
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Polycera odhneri Marcus, 1955
(Fig. 45-47)

In September 1956 we found three 18 mm long adult and several
smaller slugs near Ubatuba at the Northern Base of the Oceanographic
Institute Sio Paulo. This material allows to complete our first des-
cription (Marcus 1955, p. 158-161) based on not quite adult specimens,

The big animals had more black colour elements than the smaller
ones. The rhinophores have up to 15 lamellae. There are up to seven
gills (g), the big ones of which are bipinnate. The greatest number of
radular rows is 11. With regard to the caecum (¢) our first description
must be emended, because the adult specimens have an only 0,2 mm
long caecum. The intestine (i) is ciliated and has longitudinal folds
in its pyloric portion. The limit between stomach and digestive gland
(h) is indistinct; they are connected by numerous ducts. The undivided
blood gland (b) lies as a compact body on the right side over the male
duct, as Bergh (1880, p. 609) described.

The ovotestis (j7) is composed of several big male follicles, each
surrounded by a number of small female acini. The hermaphrodite
ductules unite to a hermaphrodite duct (I) which dilates into the bean-
-shaped ampulla (). The spermoviduct which leaves the ampulla is
short, touches the female gland mass (y), bifurcates and opens with a
very short female branch, the oviduct (r), into the gland mass,

The male branch (e) becomes glandular, i, e. prostatic (g), imme-
diately, and runs around the spermatheca (1), as previously drawn (Marcus
1955, f. 200). The cells of this glandular part contain eosinophil se-
cretion.  The outer muscular part (p) of the male duct bears cuticular
hooks in its 0,37 mm long terminal portion.

The “peculiar tube” (1. ¢, p. 159 f. 200, 2) that opens between the
prostatic and the muscular part of the male duct is much bigger in the
mature slug. It is a broad and flat, lobed glandular pouch (IFig. 47, 2)
which is ventrally attached to the spermatheca (f) and communicates
with the male duet at the end of the prostatic portion. It is homologous
with the “prostates” drawn by Pohl (1905, t. 25 f. 1, 2, prd) and Pruvot-
Fol (1951, text-fig. 18, pr.; 1954, text-fig. 123, pr.). Its cells stain blue
with haematoxylin-eosin in the present species,

The female organs (w) with sphincter (n) and seminal receptacles
(vesicles) are as previously described. The aspect of the dissected slugs
varies according to the contents of these receptacles. In the drawn ani-
mal the spermatocyst (s) is so much distended that it projects in front
beyond the other reproductive organs. This distension includes parts
of the fertilizing or uterine duct (#), both between spermatheca and
spermatocyst and between the latter and the gland mass (y). Therefore
these appear much shorter than in younger specimens.

The folded gland mass opens with several nidamental pores into
the common genital aperture (o) which also receives the male and the
vaginal vestibule.



Polycera aurisula Marcus, 1957
(Fig. 48, 49)

The original description of this species, in press in the Journal of
the Linnean Society of London, was based on young specimens. In
September 1956 we found six slugs, up to 10 mm long alive, near Uba-
tuba at the Northern Base of the Oceanographic Institute Sfio Paulo.
Preserved they were up to 6 mm long and 3,5 mm high including the
branchiae. They are much less colourful than the young slugs; evi-
dently the blue and orange marks do not accompany the growth and
are proportionally less conspicuous. The general colour is more grey,
not as brown as the small animals were. The velum bears two to three
processes on either side. The rhinophores have up to 15 leaflets,

There are nine gills (g), the foremost biggest of which are bipinnate,
the smaller ones unipinnate. An irregular number of branchial glands
(¢) lies at the bases of the gills. The two biggest slugs have two
extra-branchial appendages (k) and only an allusive foremost third.
The hindmost, longest of these processes is longer than the velar appen-
dages. )

The radula is about 1 mm long and composed of 11 rows with the
formula 3.1.1.0.1.1.3, hence with one of the uncinate marginal teeth
less than the material of the first description. The biggest tooth, the
outer lateral one, is 0,22 mm high. The caecum is minute and does
not project on the surface of the intestinal gland. The intestine is much
longer than in P. odhneri; its course is winding.

The hermaphrodite gland consists of long tubes (h) containing male
cells and beset with female follicles (f). The organ lies on the dorsal
surface of the digestive gland and extends from the posterior left to
the anterior right. A long hermaphrodite duct (I) leads to the ampulla
(w) which is reniform as in P. odhneri. The spermoviduct bifurcates
into two short branches, a female (r) which enters the gland mass and
a male (d) which becomes prostatic.

The prostate (g) is attached to the albumen gland and is a slightly
lobate dilated part of the male duct; its shape is that of a folded balloon
as in Odhner’s figures (1941, text-figs. 4, 9). The muscular part of the
efferent duct (e) is very strong, and its hook-bearing outer portion (p)
0,85 mm long. Also the male vestibule () is rather large, about
0,5 mm long.

The mucus gland occupies the left posterior and ventral region of
the female gland mass (y). The albumen gland which has small folds
lies farther in front under the prostate (g). The vagina (n) is long
and lined with strong cilia. The seminal vesicles (receptacles) were empty
in the examined slugs and therefore small (s, ¢), and the uterine (ferti-
lizing) duct (&) correspondingly long, contrary to the proportions found
in mature P. odhneri. The entire duct that unites the spermatocyst (s)
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with the uterine duect certainly belongs to the wall of the spermatocyst
when this organ becomes distended by sperm. The serial position of
spermatheca (f) and spermatocyst (s) is the arrangement typical in
Polycera. Nidamental, vaginal and male opening communicate with the
exterior by a common genital aperture (o).

DISCUSSION OF Polycera aurisula Mare,

As was mentioned in our first description, the species is very closely
related with Polycera hwnuni Abbott, 1952, from North Carolina to Flo-
rida. The small, but incisive, difference between the two species con-
cerns the innermost of the outer lateral (or marginal) uncinate teeth,
the cusp (or anterior edge) of which bears 5 denticles in hwmmi, and
is smooth in aeurisula. less significant are the following differences:
P. hwmmi, the bigger species, has up to 14 rhinophorial perfoliations,
aurisulea up to 15. The velar processes are four in hwmmni, four to six
in aurisula. Polycera hwmmi has three to four extra-branchial appen-
dages on each side of the gills, and these processes are blunt club-shaped,
dilated above, contracted at the base. P. aurisula has two to three co-
nical, carrot-shaped appendages, the smallest foremost of which may be
reduced to a minute boss.

Corambe evelinae, spec. nov.
(Fig. 50-55)

The biggest of the 3 present slugs was 7 mm long alive, anesthe-
tized and preserved 6,5 mm long, 58 mm broad, and 2,9 mm high. The
foot of this slug was about 4 mm long, 3,5 mm broad.

The animals are more or less transparent except for light yellow
lines which form a net around vesicle-shaped bosses. The deep layer
of the notal connective tissue contains red and black spots. The latter
are preserved in the sections where they appear as arborescent mela-
nophores (m). Also the red pigment lies in such uni-nucleate cells, but
this colour is dissolved in the sections. Rhinophores and foot contain
no pigments.

The notum has a deep notch in the middle of the posterior margin.
The foot is concealed by the notum, is emarginate in front, rounded
behind and bears cyanophilous glands, especially on its sides.

The notum consists of a thin epidermis and a very thick layer of
connective tissue. KExcept for the glands which stain red and blue the
epidermal cells are of equal size (Fig. 52). They secrete a thin cuticle
which is at irregular intervals provided with peg-shaped thickenings.
These small pegs do not stain darker than remaining cuticle, contrary
to those of €. testudinarie H. Fischer (Hoffmann 1934, p. 398 f. 296 A)
and . pacifica MacFarland and O'Donoghue (1929, t. 1 f. 3-4). The
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connective tissue is a solid dense and staining ground-substance with
few nuclei and scarce fibres. There are numerous blood sinuses (e)
and no spicules.

The head is covered by the notum. The tentacles are united by a
fan-shaped velum with a straight border. Their tips do not show beyond
the notal margin, when the slug is crawling. The rhinophores are like
those of the other species of the genus: to the club one pair of lateral
expansions is attached up to the tip. An outer membrane with free
anterior border envelops the club with its expansions. The eyes are
located in the body cavity.

The genital apertures lie on a papilla under the notum, at the right
side and in front; the anus (a) behind, between notum and foot: to
the right of and dorsal to the anus the kidney (ni) opens (n). The
long reno-pericardial duct has a cardiae, strongly ciliated () and high-
-celled, renal part. Only the anterior portion of the latter was drawn
(Fig. 54); its entire course runs within the flat-celled renal sac (ni),
not outside the kidney as in C. pacifica (MacFarland and O'Donoghue
1929, t. 3 f. 17).

There are seven lateral gills (j) on each side, decreasing in size
forwards. The biggest, hindmost, has eleven, the smallest, foremost,
four lamellae which are disposed alternately upon the sides of the rhachis.
A branchial gland (b) lies at the base of each gill. The wide distance
between the two hindmost branchiae is occupied by two or three median
and much farther dorsal gills (ji) which project from under the notal
notch, as in C. pacifica. These gills have specially big branchial glands.
In one of our specimens a bigger mid-dorsal gill is flanked by two quite
small ones, in the other a pair of dorsal gills of different sizes is deve-
loped. Topographically these on the whole small dorsal gills correspond
to the median gland of C. {festudinaria (Hoffmann 1939, p. 1220 f. 828,
dr). As such gland does not exist in . pacifica (MacFarland and
O’Donoghue 1929, p. 12) and €. evelinae, it is perhaps not quite impos-
sible that also in €. testudinaric median gills, not a branched gland,
occur.

The muscular crop is globular and connected with the pharyngeal
bulhy by a quite short pedicel as described in Goniodoris (Forrest 1953,
p. 233). The striated muscles of the crop are chiefly radial; the epi-
thelium is cuticularized. The radula (Fig. 53) has 33 rows with the
formula 5.1.0.1.5. The cusp of the lateral tooth has a blunt point and
3-5 denticles on its inner side. The marginal teeth are broad plates,
some of which have a notch on the inner border and a keel in the
middle, evidently a rudimentary cusp. The radula of €. pacifica (Mac
Farland and O'Donoghue 1929, t. 3 £, 12-16) differs more from the present
species than that of €. tesfudinaria (H. Fischer 1889, text-fig. on p. 381).
The alimentary tract from the oesophagus to the anus is ciliated, with
exception of the cardia, the epithelium of which is covered with a cuticle.
While €. pacifica has no “biliary cyst”, a short folded caecum occurs
in the present species. As far as can be judged from one series of
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sections, five ducts of the digestive gland enter the stomach. The red-
-staining grumose contents of the intestine could not be analyzed.

The hermaphrodite gland (), the follicles of which are mixed, lies
dorsal and lateral to the liver (d). A long thin hermaphrodite duet
rung around the hind wall of spermatheca (f) and mucus gland (g)
down to the ventral side, where a long and wide ampulla () extends
forward to the level of the brain. The spermoviduct () leaves the
ampulla 0,3 mm behind its tip and curves to the right side dividing into
the male duct and the oviduct.

The male duct becomes prostatic (g) immediately, curves to the
ventral side and runs backwards under ampulla and female gland-mass.
Below the spermatheca (f) the prostatic part of the male duct turns
forward to the level of the genital papilla. Its continuation, the thin
and muscular efferent duct (e) coils towards the right body-wall, where
its unarmed termination, the penis (p), projects into the ciliated and
folded male vestibule. The outer opening of the latter is the foremost
and most dorsal pore on the genital papilla.

The oviduet (o) originated by the bifurcation of the spermoviduct
() is a winding ciliated canal, tfo which a small spermatocyst (s) is
attached. A short duct (1) of the albumen gland (ae) enters the oviduct
just before the latter passes (k) into the mucus gland (g).

Immediately behind the male pore, not in front of it as in the
diagram (Fig. 55), lies the vaginal aperture (z). The vagina (v) is
muscular, ciliated and very long. It leads into the ample, globular sper-
matheca (f). The uterine or fertilizing duct (u#) goes out from the
spermatheca at a point far from the entrance of the vagina. The uterine
duct opens into the oviduet (o) together with the albumen gland-duct (7).
The position of the spermatocyst differs from that in Corambe pacifica
(MacFarland and O'Donoghue 1929, t. 2 f. 7) and Corambella carambola
(Marcus 1955, t. 23 f. 217) where the seminal vesicles (or receptacles)
are arranged serially (Odhner 1926, p. 51). The inward position of the
spermatocyst in . evelinae is probably the same in (. sargassicola and
O, testudinaria. It may be the cause that the spermatocyst has not
been found in these species, though Bergh (1892, p. 1159) presumed it to
be present. Perhaps the vesicle (sp. ¢) in the figure (Pruvot-Fol 1954,
f. 118 m), it is true, connected with the spermoviduet, is the sperma-
tocyst of . testudinaria.

The multiple nidamental canals or outer oviducts open into a nida-
mental vestibule which is separated from the male and vaginal pores
by a muscular flap. The nidamental aperture (y) is the hindmost and
most ventral of the three genital orifices on the genital papilla.

Occurrence: Ubatuba, approximately 145 km N. E. of Santos, two
specimens under stones above low-water line, June; one September 1957.
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DISCUSSION OF Corambe evelinae

Only three species with a posterior notch in the notum (Marcus
1955, p. 166-167) can be assigned to Corambe Bergh, 1869. Though the
material of the new species is too small for a thorough comparison with
C. testudinaria and C. pacifica, its most obvious differences allow for
the arrangement in the following key:

1 Two plate-like gills on each side ... sargassicola Dergh, 1571,
— At least four plume-like gills on each side ... 2.

2 Up to 14 gills on each side; branchial lamellae opposite on the rhachis ...
pacifica MacFarland and O'Donoghue, 1929,

— Up to seven gills on each side; branchial lamellae alternate on the
rhachis ... 3.

3 No more than four branchial lamellae on each side of the rhachis
testudinaria H. Fischer, 1589,

— Up to T branchial lamellae on each side of the rhachis ... evelinae.

In this key the gills of the original description of €. sargassicola
(Bergh 1871, p. 1295) are considered. After a later examination of
material from the European Aflantic coast Bergh (1892, p. 1158-60) did
no longer refer to plate-like branchiae in sargassicola, as MacFarland
and O'Donoghue (1929, p. 12) have already noted. According to our
finding in Corambella carambole Marcus (1955, p. 164) we think it is
probable that Bergh’s original description of the branchiae of Corambe
sargassicole was on the whole correct.

Hancockia ryrca Marcus, 1957

In a paper in press in the Journal of the Linnean Society of London
this species was described from one specimen obtained in September
1955 among Padina near the low-water line at the Northern Base of
the Oceanographic Institute of Sdo Paulo. In September 1956 we found
further 13 slugs at the same locality. Some of them had yellow cutaneous
pigment, others were green due to the digestive gland shining through
the colourless skin. The oesophageal diverticulum known from Han-
cockia uncinata (Hesse, 1872) and H. californica MacFarland, 1923, had
not been found in our first specimen, and with reservation we had
indicated it as absent. In the present specimens it is well developed
and had evidently been cut out when the radula was prepared from our
first specimen. The specific separation of H. ryreca from the three other
species of the genus is not affected by this correction.
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Antiopella mueloc Marcus, 1958

The description of this species, in press in the American Museum
Novitates, was based on a single mature, 20 mm Ilong specimen. In
June 1957 we obtained two 26 mm long slugs at Ubatuba among tufts
of the ctenostomatous bryozoon Anguinella palmatae Van Beneden., Pre-
served, the animals were 12 mm long, 7 mm high, and 6 mm broad.

The rhinophores have 12 complete and 12 infercalary shorter per-
foliations. An anterior anastomosis between the right and left liver is
not developed. The cerata form four to six rows. The colour of the
spots on the cerata was brick red. The liver branches within the cerata
have a nodulous aspect due to diverticula.

Already in our first specimen we had found the strong curved
mandibular spur only on the left jaw and now verified the same in
one of the present animals. The second was not dissected in order to
keep one complete specimen. Also on Trinchese’s plate 40 (1882) the
corresponding inner spur of Antiopellea cristata (Chiaje) appears only
on the left jaw (f. 9, b). DBergh's thorough description (1874, p. 601-602)
of the mandibles of A. cristate does not mention any asymmetry. We
must wait for further material, before the question of this spur can
be settled.

The radula of the present examined specimen has 22 rows of 29.1.29
teeth.

We add a list of the species taken at Cabo Frio (Lat. 22°57” S.
Long. 42°1” 'W.) by Dr. Diva Diniz Corréa, 450 km farther East than
our usual collecting grounds.

Aplysia brasiliana Rang,

Do!ub:'ifera do!ab'rifem (Rang), mew to Brazil. Further distribution: eireumtro-
pical and circum-subtropical. For references see: IEngel and Hummelinek
1936, p. 30 ff.

Berthella agassizii (MacFarl.).
Berthella tupala Mare.

Glossodoris neona Mare.

Siraius ilo Mare.

Peltodoris greeleyi MacFarl.

Taringa telopia Mare.

Awuka spazzola Mare.

Nembrotha divae, sp. n. (Fig. 56-63).
Okenia evelinae Marc,

Phidiana selenkai Bergh.
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RESUMO

Acteon punctostriatus (C. B. Ad.), ainda nfo indieado do Drasil, parece ser
vastamente distribuido, do Cabo Cod até & regiio de Bahia DBlanea, Argentina. As
plaguinhas mandibulares e os dentes da riadula assemelham-se as estruturas corres-
pondentes de A. tornatilis (L.). Haminoea elegans (Gray) tem olhos do tipo de
Helir e Gastropteron. 0O Orgio copulador maseulino é armado, em oposicio as
espiéeies européias. Tornatina candei (d'Orb.) possui rddula e, por isso, nio pode
continuar no mesmo género como Retusa canaliculata (Say). O tipo de Aecteocina
Gray ¢ uma espécie fossil. Destarte, nio é possivel decidir se Aeteocina deve subs-
titnir Tornating, como Dall guiz, ou se ¢ um sinénimo de Retusa. A locomocio
de 7. candei combina o movimento por ondulacies da sola com “passos”.

“Tinteiros” quase pretos da Tlha de Marambaia, ea. de T0 km no oeste do
Rio, pertencem a Aplysia (Tullia) julieane Q. G., apesar da secreciio preta da
glindula de purpura, Durante a wvasante, numerosos exemplarves de Aplysie brasi-
liana Rang foram encontrados pendurados nas pedras, na posicio de morcegos em
repouso.  Os parapodios envolvem o corpo; a ponta posterior da sola prende-se a
pedra.  Aplysia parvele Moreh, ainda nfio encontrada no DBrasil, foi verificada
provinda do Recife da Lixa, diante da costa da Daia.

Elysia lobata A. Gd.,, do atol de Eniwetok, possui somente um reeepticulo
seminal, a espermateca. A espécie ¢ didulica, O dtrio masculino tem um diverticulo
como Lobiger souverbiei P. Fisch. Os dentes da rddula sfio irregularmente amon-
toados no ascus.

Nembrothae divae, sp. n., que pertence a um género conhecido, principalmente,
do Indico e Pacifico Oecidental, earacteriza-se pela edr escarlate e pelo dente me-
diano da rddula. Polycera marplatensis Frane. ¢ uma das poucas espécies do
nosso litoral até agora sOmente conhecida da costa argentina. Mandibula e rdadula
justificam a separaciio especifiea (Odhner 1941) de guadrilineata (0. F. Miill.).
Polycera odhneri Mare. tem uma parte glandular no duto masenline e, além disso,
uma glindula accesséria (prostata). Corambe evelinae, sp. n., difere de . testu-
dinaria 1. Fisch.,, a espécie mais proxima, pelo namero (até 7) das lamelas
branguiais (festudinaria até 4). O espermatocisto comunica-se com o oviduto in-
ternamente 4 entrada do duto uterino néste. Hancockia ryrca Mare. possui o mesmo
diverticulo esofigico como II. uncinata (Hesse) e H. ecalifornica MacF. As des-
ericoes de Polycera aurisula Mare. e Antiopella mucloc Mare, foram completadas
pelo exame de novo material,

Foi dada uma lista de 12 espéeies provindas do Cabo Frio (Dra. Diva Diniz
Corréa leg.).
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PLATE 1

Acteon punctostriatus (C. B. Ad.)

Fig. 1 — Living snail.

Fig. 2 — Shell.

Fig. 3 — Operculum.

Fig. 4 — Combined section of bueeal mass.
Fig. 5 — Part of jaw.

Fig. 6 — Platelet of jaw, side view.

Fig. T — The same, basal view.

Fig. 8 — Part of radula.
Fig. 9 — Normal radular tooth.

Fig. 10 — Abnormal radular tooth.

b — oral tube, ¢ — end of pallial caecum. e — glands of mantle border.
f — pharynx. g — cerebro-plenral ganglion. j — jaw. m — mantle eavity, o —
osphradium. p — pedal ganglion. » — radula. s — statoeyst with statocones.

# — salivary gland. w — body wall. & — radular sac.
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PLATE 2
Haminoea elegans (Gray)

Fig. 11 — Sketch of living snail.
Fig. 12 — Same, underside.
Fig. 13 — Organization with uncoiled intestinal gland (d).

Fig, 14 — Section of eye.

For lettering see plate 3.
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PLATE 3
Haminoea elegans (Gray)

Fig. 15 — Combined transverse section at level of gill (g) and anus (a).
Fig. 16 — Diagram of reproductive organs,

Fig. 17T — Male copulatory organs.

Fig. 18 — Penis.

Fig. 19 — Penial spines in transverse section.

Fig. 20 — Penial spines in tangential section.

Fig. 21 — Seetion of myo-epithelial organ.

Fig. 22 — Transverse seetion of outer part of prostate,

@ — anus, ae — albumen gland. am — ampulla. b — brain. ¢ — seminal
groove. ca — cornea. co — folds of conchiolin. d — digestive gland., e — epi-
cochlear expansion. ei — epidermis. es — epithelium of penis. f — genital gan-
glion. fo — foot. g — gill. ge — genital aperture. h — Hancock’s organ. e
— ovotestis. hi — glandular fields encireled by ». ho — fourth cerebral nerve.
i — intestine. j gizzard. k& — kidney. 1 — lens. m — male opening. me
— limit of mantle eavity. me — folded lobe of mucus gland. mu — inner lobe
of mueus gland. n — mnerve. no — optic nerve., o — osphradium. oi — dorsal
oesophageal pouch. p — penis, pi — pigmented cells, ¢ — prostate. ge — pros-
tatie duct, »r — ciliated ridge. re — retractor of penis. ro — rods of optic sensory
cells. & — spermatocyst. se — optie sensory cells, si — blood sinuses. t —
spermatheca. w — columellar musele, © — common genital vestibule. v#a — pa-
rapodia. w — heart. @ — male atrium. y — myo-epithelial organ. 2z — sper-

moviduet, zi — salivary glands.
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PLATE 4
Tornatina candei (A'Orb.)

Fig. 23 — Dorsal view of living snail.

Fig. 24 — Right side view of same.

Fig. 25 — Ventral aspect of preserved snail.

Fig. 26 — Empty shell.

Fig. 2T — One jaw,

Fig. 28 — Two jaw platelets.

Fig. 29 — Median and lateral radula tooth.

Fig. 30 — Two of the gizzard plates.

Fig. 31 — Diagram of anatomy of the unrolled snail.

Fig. 32 — Male organ.

a — anus. b — auriclee ¢ — ciliated ridges. d — duet of spermatheea.
e — oesophagus. f — foot. g — gill. ge — genital duect. h — hypobranchial
gland. i — intestine. j — infrapallial lobe. & — hermaphrodite gland. [ — liver,
m — stomach. n — renal pore. o — osphradium. oi — glands of the pallial
eaeeum, p — perieardium. ¢ — pallial eaecum. » — glands of mantle border.
# — spermatheca. ¢t — kidney. w — penial sheath. ¥ — ventricle. 1w — seminal

groove., @ — seminal vesicle. y — prostatic part of male duct. 2 — gizzard.
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PLATE 5
Aplysia (Tullia) juliana Q. G.
Fig., 33 — Spire with larval shell.

Fig. 34 — Two warts with cones from bhase of penis sheath.

Elysia lobata Gould

Fig. 85 — Preserved specimen with papillose borders of parapodia.
Fig. 36 — Dorsal view of flattened slug with smooth parapodial borders.
Fig. 37 — Details of parapodium of first animal.

Fig. 38 — Radular tooth and its dentieles highly magnified.

Fig. 39 — Reconstroction of alimentary tract.
Fig. 40 — Diagram of reproductive organs.

a — anus. b — albumen gland. ¢ — brain. d — male duect. ¢ — appen-
dage of male atrium. f — pharynx. g — skin gland. & heart. i — intestine.
j — hermaphrodite duets, & — kidney. | — ducts of digestive gland. wm — male
opening. n — oesophagus. o — oviduet. oe — oesophageal pouch. ov — ovi-
duct and wagina. p — penis. ¢ — prostate. r — pigment rings. s — sperma-
theeal duet. so — stomach., t — spermatheca. w — ampulla. ¢ — vessels. 1w
— mueus gland, @ ascus. y — glands of oral tube. 2 — salivary gland.
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PLATE 6
Polycera marplatensis Franceschi

Fig. 41 — Dorsal view of preserved slug.
Fig. 42 — Jaws.
Fig. 43 — Half-row of radula.

Fig. 44 — Inner lateral tooth seen from inner side,

Polycera odhneri Marc.

Fig. 45 — Dorsal view of inner organs.

Fig. 46 — Dorsal view of reproductive organs.

Fig. 47 — Ventral view of male organs, vagina (w) and spermatheea (t).

a — anus. ao — aorta. b — blood gland. ¢ — eaecum. d — auricle. e —
male duet. f — perieardium. g — gills. h — digestive gland. i — intestine, j —
ovotestis. k& — oesophagus. | — hermaphrodite duet. m — sphineter of male
vestibule. n — sphineter of wvagina. o — genital opening. p — muscular part
of male duet. ¢ — prostatic part of male duct. r — oviduet. s — spermatocyst.
t — spermatheea. w# — ampulla. » — ventricle. w — vagina. @ — uterine
(fertilizing) duet, y — female gland mass, 2 prostate,

Polycera aurisula Marc.

Fig. 48 — Gills with branchial glands and extra-branchial appendages.

Fig. 49 — Diagram of reproduective organs.

@ — anus. b — eavity between musele coat and efferent duet. ¢ — bran-
chial gland. d — male duet. e — efferent duct. f — female follicles. g —
gills. h — male follicle, k& — extra-branchial process. 1 — hermaphrodite duet.
m — male vestibule. n — wvagina. o — common genital aperture. p — hook-
-bearing part of efferent duct. ¢ prostatiec part of male duet. r — oviduet.
§ — spermatocyst. t+ — spermatheca, w — ampulla. & — uterine (fertilizing)
duct. y — female gland mass.
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PLATE 7

Corambe evelinae, sp. n.

Fig. 50 — Dorsal view of living slug.
Fig. 51 — Ventral view of hind end with stained branchial glands (h).
Fig. 52 — Section of notum.
Fig. 53 — Half-row of radula.
Fig. 54 — Combined sagittal section of hind end.
Fig. 55 — Diagram of reproductive organs.

a — anus. ae — albumen gland. b — branchial gland, e — blood sinuses.
d — digestive gland. e — efferent duct. f — foot. g mueus gland, b —
hermaphrodite gland. he — heart. i — intestine. j — gill. ji — mid-dorsal
gill. k& — oviduct entering mucus gland. | — duet of albumen gland., m —
melanophore. n — renal pore. o — oviduet. p — penis. ¢ — prostatic part
of male duct. r — renopericardial duet. s — spermatocyst. { — spermatheca,
# — uterine duct. ¥ — vagina. w — ampulla. » — spermoviduct, y — nida-

mental opening. 2z — vaginal aperture,
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PLATE 8

Nembrotha divae, sp. n.

Fig. 56 — Dorsal view of preserved slug,
Fig. 57 — Lateral view of same.
Fig. 55 — Ventral view of fore end.

Fig. 59 — Spicules.

Fig. 60 — Labial disec.

Fig. 61 — Half row of radula.

Fig. 62 — Diagram of reproduective organs.

Fig. 63 — Section of prostatic part of male duct.
Fig. 64 — Section of penial papilla.

Fig. 60 — Section of origin of fertilizing duct from vagina.

@ — ampulla, b — albumen gland. d — male duet. f — fertilizing duet.
g — genital aperture. h — hermaphrodite duet. m — mueus gland. n — nida-
mental duct., p — penial papilla. ¢ — prostatic part of male duect. s — spermo-

viduet. f — spermatheca. w — spermatocyst, v — wvagina. w — male vestibule,
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