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On some Nudibranchs from East Africa and Zanzibar.

Part IV.* By Sir C. Eliot, K.C.M.G., late H.M. Com-

missioner for the East African Protectorate, F.Z.S.

—

Dorididee Cryptobranchiatse, II.

(Plates XXIII. & XXIV.t)

[The complete account of the new species described in this communication

appears here ; but as the names and preliminary diagnoses were published in the
' Abstract,' such species are distinguished here by being underlined.—Editoe.]

In my last paper J I discussed the Cryptobranchiate Dorids

represented by such genera as Archidoris, Discodoris, Platydoris,

&c. These are oval flattish forms, mostly of sombre coloration,

with a dorsal surface rarely smooth but generally granulated, or

bearing papillje, warts, or tubercles. The branchiae are usually

tripinnate. A labial armature is more often absent than present,

there is no central tooth, and the radula consists of uniform,

simply hamate teeth, rarely differentiated or denticulate. In the

present paper I propose to consider some forms belonging to

another group typified by Chromodoris and its allies. These

Dorids are often (but not always) elongated and limaciform in

shape, brightly coloured, and smooth. The branchiae are usually

simply pinnate. A labial armature is nearly always present

(absent only in Thorunna and Aphelodoris). In the radula a

central tooth is rare, but sometimes occurs (in Cadlina, Tyrinna,

and Chr. scabi^mscida), and rhachidian thickenings are frequent.

The teeth ai'e generally denticulate, and the tooth next to the

rhachis is nearly always different in shape from the others. The

stomach is usually enclosed in the liver, and there is rarely any

armature in the reproductive organs. All these characters are

well seen in Ch'omodoris ; and I am inclined to think that the

following genera are more or less closely allied to it :

—

Casella,

Ceratosoma, Thorumuo, Aphelodoris, Orodoris, Sphcerodoris,

Cadlina^ Tyrinna, Ealla §, Rostanga, and A^idura. The common
character possessed by all these forms is in the mouth-parts :

* For Part III. see P. Z. S. 1903, vol. ii. p. 354.

t For explanation of the Plates see p. 406.

X Since writing the third part of this paper {rf. P. Z. S. 1903, vol. ii. p. 854') I have

read the last fasciculus by Prof. Bergh which has appeared in Semper's ' Reisen
'

(Bd. ix. Th. vi. Lief. i. Nudibranchiata, January 1904), and it appears to me that

the n-enus Pernnodnris is practically equivalent to that which 1 proposed to call

Sclerodnris, and as it has priority should take the place of the latter name. The

only difference in the generic characters is that i'or Peronodoris is given " penis stylo

armatus." 1 did not see this style in any of the forms which I have described, but

even if it is present in some species and absent in others, this variation would not in

my opinion necessitate the creation of separate genera.

Archidoris violacea Bergh seems nearly allied to my A. africa-iva, and A. nanula

Bergh to my A. minor ; but the identity of the forms, thougli not impossible, cannot

be demonstrated from the descriptions.

§ [This name is preoccupied by a Polychaete worm. Hall-a parfhenopeia A. Costa,

Ann Acoad. d. Aspiranti Natnralisti Ivapoli, ii. p. 63 (184'tj.—C. Ceosri.amd.j
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nearly all Lave a labial armatui-e, and all* have teeth nioi-e or less

differentiated. I confess that 1 am afraid of attaching too much
importance to the radula : a case like Aldisa, where a Dorid with

otherAvise ordinary characters has a unique dentition, certainly

shows that the teeth may vary without any corresponding change

in other characters ; but in the genera here grouped together it

will be found that the buccal characters are u^sually accompanied

by some other feature which allies them to Chromodoris. such as

simply pinnate Ijranchife or a long narrow shape. It may be said

that the teeth of Dorids are never really uniform, and in the

genera described in my previous paper are often denticulate at

the outer end of the row. This is true, but the outei'most teeth

are less well developed and more exposed than the others. They
therefore have a natural tendency for purely mechanical reasons

to become smaller and more irregular, and a particular form of

this irregularity, due perhaps to some peculiarity of textui'e, is

seen when they split up and become jagged or denticulate. But
no such mechanical explanation will account for the innermost

teeth being larger and more elaborately formed than the i-est.

Also this peculiarity is confined to certain genera, whereas the

irregularity of the outermost teeth is general among the Ciypto-

branchiates and as noticeable in Chromodoris as elsewhere.

Casella and Ceratosoma are clearly closely allied to Chromodoris,

the former being perhaps not really a separate genus. Thorunna
is practically Chromodoris without a labial armature. Ajihelodoris

has an elongate shape and narrow mantle-edge, but tripinnate

branchiae and no labial armature. It seems, however, to be allied

to Chromodoris by the presence of an accessory denticle on the

innermost teeth. The remaining genera ai'e of more or less oval

shape, with a, fairly wide mantle-margin, and papillte or tubercles

on the back, peculiarities which are found in some species of

Chromodoris. Sphcerodoris has simply pinnate branchife and a

radula which, though peculiar, is essentially of the Chromodoris-

type. Orodoris. which Bergh associates with Sphcerodoris and
Miamira, has the median pai't of the I'adula much as in Chromo-
doris. Hallaf mM\ Bostavga ai'e allied to Chromodoris by their

simply-pinnate branchife as well as by their buccal parts : indeed,

the former apjjears to me almost an aberrant Chromodorid akin to

such forms as Chr. sykesi described below. In Rostanga the

Mediterranean species perspicillata has denticulate inner teeth :

in coccinea they ai-e mei-ely bifid. The buccal parts of Tyrinnrx

and Cadlina strongly i-esemble those of Ckr. scabriusciila. whicli

has also a somewhat oval form and tuberculate back. I somewhat
doubtfully refer Audura to the same group, in virtue of its radula.

This position is somewhat supported by its smooth skin and
scanty bipinnate branchiae, but the structure of the foot suggests

other affinities.

* Except the very anomalous Jliamira, which Bergh regards as allied to Sphcero-

doris and Orodoris.

t See note § on p. 380.
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The following is a list of the forms noticed below :

—

Chromodoris A. <fe H.
1. Chr. reticulata Pse.

2. Chr. sykesi.

3. Chr. cavce.

4. Chr. annulata.

5. Chr. splendens.

6. Chr. tryoni (Gar.).

7. Chr. vicina.

8. Chr. elizabethma B., var. africana.

9. C/w. runcinata B.

10. C%r. nigrostriata.

1 1

.

C^r. scurra B.

12. C^r. hilaris B.

13. C'A/-. lineata Souleyet.

14. ,, ,,
var. nigrolineata.

15. C^r. ? magnifica Q. & G.

16. CAr. inconspicua.

17. Chr.flava.

Casella H. & A. Adams.
18. Cas. atromarginata (Cuv.).

Ceratosoma Adams & Reeve.

19. Cer. cornigerum (Ad.).

Sphcerodoris B.

20. Sph. Icevis B.

Orodwis B. "|

21. 0. miamiraiia B. I (From Willey's New Britain

Miamira B. |

Collection.)

22. Ilia, nobilis B. J

Genus Chromodoris.

More than 100 forms are referred to this large genus, but are

by no means all equally certain. About 40 have been described

by Prof. Bergh, and may be regarded as well established. Most
of the remainder are known only from the external characteristics

often very superficially described, and many of the so-called species

are probably merely varieties.

The animals are as a rule soft, smooth, and brightly coloured.

The branchiae are simply pinnate, the tentacles small and capable

of reti'action. There is a strong labial ai-mature and a charac-

teristic radula. The rhachis often bears thickenings : the first

tooth on each side of it is denticulate on both the inner and outer

sides, and thereby diffei-s from the rest, which are denticulate on
the outer side only. The outermost are irregular and denticulate

on the apex only. There is no stomach outside the liver.

Within the limits of these characters there is such great

vai ipty that it may be doubted if the genus should not be split up.

[4]
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The following notes on the principal divergencies presented have
no pretension to be exhaustive, but may perhaps prove useful.

1

.

As a rule the shape is somewhat high, elongated, and limaci-

form, with a narrow mantle-edge, but some species are low and
distinctly oval, with the mantle-edge very wide and ample. Such
are Chr. reticulata, sykesi, cavce, and anmdata here described

;

and it would appear from the published plates and descriptions

that Chr. albescens, iheringi, punctilucens, histrio, propinquata,

splendens, albo-pustulosa have a similar shape. Some species (e. g.

Chr. vicina) are capable of assuming two forms—one high and
narrow, the other flat and oval ; so the distinction in shape may
perhaps not be absolute *.

2. The skin is usually soft and smooth, but the dorsal surface

bears tubercles in Chr. orsmii, sannio, pustulans, verrucosa,

lapinigensis, and the somewhat doubtful roseopicia of Verrill.

The very abnormal Chr. scabriuscula is spiculate with hard lumps.

3. Chr. runcinata, pantharella, sannio, picturata, camoena,

elegans, glauca, californensis, gonatophora, sycilia, have small

knobs, apparently of a glandulai- character, on the underside of

the mantle-margin.

4. The colour is hardly ever uniform. There is usually a
coloured border (sometimes double) round the mantle-edge, and
generally a pattern on the back formed of stripes or spots.

Although this pattern may vary considerably within the species,

the spotted and striped forms appear to be distinct. Sometimes,
however (e. g. in Chr. runcinata), spots arranged in a line unite

to form a sti-ipe, and Chr. semperi and nigrostriata appear to be

the same, except that the first is spotted and the second striped.

It would be rash in the present state of om^ knowledge to make
any general statement as to the correspondence between these two
types of pattern and other characters, but in a considerable

number of species stripes are combined with an elongate form and
bifid teeth, with or without accessory denticles under the bifurca-

tion (e. g., Chr. ccerulea, gracilis, inessinensis, sycilla, carnea,

hilaris, lineata, marenzelleri, thalassopora, lapinigensis) ; while
another combination, of an oval form, spotted pattern, and teeth

bearing many denticles but not bifid, is presented by Chr. reticu-

lata, sykesi, cavcB, annulata, punctilucens, splendens, and histrio.

Elongated spotted forms are not uncommon, but none of the oval

forms with ample mantles as yet recorded are striped.

5. The branchifB range from 5 to nearly 30 in number, and are

variously arranged in a complete circle, or a circle more or less

open behind or a double spiral (see Plates XXIII. figs. 2 & 8

;

XXIV. fig. 2). Sometimes the plumes are uniform in size ; some-
times those in front(more rarely those behind) are larger. Typically

they are quite simple, but frequently some are bifid and sometimes
several branches are developed (e. g. Chr. tryoni and striatella). But
when this occurs the ramifications are thin and irregular, and

* [I observed this change of shape in some of the species here dealt with during
life.—C. C]

[5]
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the plumes do not resemble the ample and elaboi'ate rosettes of

Archidoris, Platydoris, &c. The arrangement and the approximate

(but not the exact) number of branchice will probably be found

good specific cliaracters in cases wheie a sufficient number of

individuals has been examined ; but I think that the number of

plumes increases with age, at any rate in some species, and that

hence the data furnished by a single specimen may be misleading.

This is the case particulai'ly in forms with a spiral ari'angement,

where it seems likely that the small plumes in the spire are

developed later than the others. Thus in Chr. sykesi the number
varies from 12 to 18 and in Chr. anmdata from 9 to 16. In the

latter species a spire is present in some cases and absent in others.

The commonest number of branchiae seems to be about 10

(varying from 8 to 12 in individuals). A distinctly smaller

number (3 to 7) is found in Chr. cardvncdis, jttvenca, elegantula,

iheringi, krohnii, virginea, gloriosa, scurra, luxuriosa, albonotata,

inconspicica, elegans, camosna, riulolphi, panthareUa, and is indi-

cated in the drawings of many other species. In Chr. punctilacens,

lineolata, paupera, tryoni, bennetti, splendens, a'ossei, dalli, reticu-

lata, godeffroyana, mollita, vicina, sykesi, and annulata the number
of plvimes is more than 12 and often exceeds 20.

I have observed that in making a superficial examination of the

living animal one is very apt to under- estimate the number of

branchiae, inasmuch as the longer ones may project and the

shorter ones be hidden. Hence the plates and descriptions of

older authors cannot be considered as decisive on this point.

6. The labial ai-mature consists sometimes of two plates and
sometimes of a continuous ring. Tlie elements are hardly ever

straight, but are more or less bent oi- hooked. The}- are of very

varying shape and thickness, a,nd sometimes swollen just below

the tip or terminal hook, so that they assume a mace-like appear-

ance. The shape usually affords a good specific character, but in

some species the elements ai-e bifid in one part of the armature
and entire in another.

7. The radula ofl'eis many differences. Chr. scahriuscula has a

central tooth and Chr. juvenca a central plate which is called

" false " by Bergh, though it seems well developed. Rhachidian
thickenings, more or less distinct, are found in Chr. ccerulea,

iheringi, morchii, gonatophora, porcata, carnea, onariana, hilaris,

sannio, lineolata, marenzelleri, cardinalis, reticulata, dalli, cavcp.,

annulata, splendens. The radula is as a rule of moderate size,

but is very narrow in Chr. elegantula, krohnii, gloriosa, and rather

narrow in piistulans (75 x 28.0.28) and some other forms. In
scabriuscida it is 108 x 30.1.30. It is unusually broad in thalas-

sopora (71 x 162.0.162), and above all in .syci/Za" (81 X 290.0.290).

The formulae for the radula given in my descriptions are merely

the shortest way of desci'ibing the teeth of a given specimen, and
must not be understood as necessarily characteristic of the species.

The proportion between length and breadth is generally roughly

the same in different individuals, but the number of roAvs and of

[6]
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teeth in them varies greatly and apparently increases with the
size (that is probably the age) of the animals.

As regards shape, the teeth present several types :

—

(1) They are simply biiid in ccerulea, semperi, nigrostriata,

inarenzelleri, crossei, thalassopora, camoena, lapinigensis. lu
these species tlie innermost tooth bears a single accessory denticle

on the inner side and hence appears trifid.

(2) They are bifid with accessoi-y denticles below the bifurcation

in gracilis, messinensis, sycilla, hilaris, heiinetti, calijbrnensis, and
agassizi. In runcinata the accessory denticles are very small

and inconspicuous.

(3) In SGurra the apex of the tooth is three or five times cleft,

and a somewhat similai- arrangement, by which the denticles are

all on the upper pai-t of the tooth, appears to occur in pustulans,

gloriosa, and riidolplu.

(4) The commonest form of tooth is hamate, with several

(6-10) denticles on the outer side. These are generally fine and
minute, but in some forms {e.g., porcata, rosans, mariana, eliza-

bethina, jjaitpei-a, tryoni, and godeffroyana) are large and strong.

In this class of radula the innermost teeth have generally sevei'al

denticles on each side, but sometimes (e. g., mdrchii and gonato-

phora) only one on the inside.

Of the species described below, the first four are closely related,

and form a group to which I am almost disposed to accord generic

rank. I have not done so out of deference to the high authority

of Prof. Bergh, as one of the animals appears to be identical with
the Goniohr-cmchus reticulcUus of Pease, examined by him and
referred to Chroonodoris. All four forms agree in being oval and
flat in shape, with a very ample mantle-margin. The consistency

is very soft, and the dorsal pattern composed of spots, not stripes.

The innermost teeth of the ro,dula bear a few denticles on both
sides; the rest 6-10 denticles on the outer side only. The
branchiae are numerous, and the sides of the mouth are connected
with the upper lamina of the grooved foot. This latter peculiarity

was noted in the living as well as in the alcoholic specimens ; but
I am not sure that it is of much morphological significance, for in

a very soft animal with ample flaccid integuments such folds may
easily be formed at the corners of the mouth without constituting

distinct structures.

Nos. 12-15, described as hilaris, lineata, lineata var., and
? magniUca, are very likely all varieties of one striped species,

with bifid teeth bearing accessory denticles, and about 1 branchiae,

but a larger number of living animals must be examined before

this identity can be established.

All my species which are not new have been previously found
in the Indo- Pacific, which appeais to be the head -quarters of the

genus, though not enough is known of the Nudibranchs of the

tropical Atlantic to make any comparison as to numbers of

species. About half a dozen forms are reported from the West
Indies and the Gulf of Mexico. The genus is mainly tropical, and in

[7]
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Europe is not found north of the Mediterranean. In the Pacific

it extends to Japan and Puget Sound.

1. Chromodoris reticulata Pease. (Plate XXIII. figs. 1-5.)

[See Bergh, " Neue Nacktschnecken, N'o. iv.," Jour. Mus.
Godeffroy, Heft xiv. p. 9 flf.]

Four specimens, found at difierent times on both the East and
West Coasts of Zanzibar at low tide.

The colour and size vary considerably. The following is the

descri};)tion of one living specimen :—" 23 millimetres long,

12 wide. Foot narrow, with the sides crinkled. Mantle-edge

fairly ample and undulated. The whole animal very soft and
almost gelatinous. The dorsal surface whitish, with numerous
red reticulations, which became closer at the edge and formed a

red border. Outside this was a yellow border, passing over to the

underside. The rhinophore and branchial openings were not

raised. The rhinophores were crimson-lake, with fine white lines

on the perfoliations. The branchiae were of a transparent light

pink, with two lines of crimson-lake down the main axis. The
under surface of the animal was of a beautiful opaque white

The foot projected behind the mantle."

Another specimen (67 millimetres long and 30 broad) was
described as much lighter than that just noticed, but having

similar lines and I'eticulations ; there was no crimson-lake and no
red border ; all the red and yellow markings were bright and light.

It was infested w4th violet-coloured copepoda.

On the other hand, two other specimens were of a much
darker colour. The general efiect was reddish brown, due to a

close reticulation of that shade on a dirty-white ground. The
mantle-border was a dark reddish orange. The gills were of a

very deep colour, and in one specimen almost black. The pinnae

were so thick and swollen that until closely examined each plume
appeared to be a simple column.

The alcoholic specimens are flat, smooth, and very soft. The
branchial openings are fairly large, but in the living animal were
capable of contracting and almost closing. The branchiae are 22

to 24 in number, set in an incomplete circle with the ends turned

inwards in a spiral (PI. XXIII. figs. 2 & 3). The front plumes are

long and slender, while those behind in the spii"al are very small.

Hence on a superficial examination only 10 or 12 are visible.

The foot is rounded and grooved anteriorly, and the upper lamina

is connected with the sides of the mouth (PI. XXIII. fig. 1).

Near the points of junction appear to be two indistinct retracted

tentacles.

The labial armature is a dense mass of long rods, slightly

curved and bifid at the end. On the rhachis of the radula * are

transparent lozenge-shaped thickenings. The innermost teeth

* Only one preparation of the radula has been preserved from one of the darker
specimens.

[8]
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next to the rhachis bear 3-4 small denticles on each side, and
those nearest to them are somewhat similar but denticulate only
on the outer side ; the others are long and hamate, with about
8 denticles on the outer side (PI. XXIII. fig. 4, a, h, c). The
outermost bear 3-4 denticles on the apex. A drawing of the
alimentary canal is annexed (PI. XXIII. fig. 5).

I think these animals can be referred to Chr. reticulata Pease,
with which Collingwood's Chr. alderi seems to be identical. All
my specimens are flat, with ample mantle-margins, an<l this

agrees with Collingwood's description and plate. Bergh, on the
contrary, says :

" Die Korperform ist langlich nicht sehr nieder-

gedruckt . . . der Mantelsaum ziemlich schmal." But these soft

Chromodoi'ids have great powers of changing their shape and
proportions. The branchife are much more numerous than in the
specimens previously described, but a multiplication of the small

plumes in the spiral does not appear to constitute a specific

difference.

2. ClIROMODORIS SYKESI. (Plate XXIII. fig. 6.)

Chromodoris sykesi Eliot, Abstr. P. Z. S. 1904, Xo. 4, p. 15,

March 8.

Numerous specimens from the East Coast of Zanzibar, obtained
both on the shore and by di-edging. A few of the animals were
of a reddish brown with dii'ty yellow markings, but in the
majority the coloration was most gorgeous (PI. XXIII. fig. 6).

The dorsal surface was bright orange, passing into light yellow

towards the edge of the mantle, round which was a double border

of reddish brown internally and bi'ight violet externally. On the

back were numerous rings of opaque white, but otherwise the

whole body w^as translucent. The foot and underside of mantle
were of a rich light yellow. The rhinophores and branchife were
both of a deep brown-red with opnque white spots. The per-

foliations of the rhinophores were indistinct, and the pinnfe of

the branchia; small though made conspicuous by white lines

drawn along them. The animal was rather flat and very soft.

The mantle was very ample.

The lai'gest alcoholic specimen is 40 mm. long, 27 broad, and
10 high. The free edge of the mantle measures 7 mm. over the

head, 10 at the sides of the body, nnd 13 over the tail. In giving

the measurements, the breadth of the body is estimated as the

mantle falls in its normal position: the edge of the mantle is

taken as extended, but not stretched unnaturally. The openings

of the rhinophores and biunchia^ are small and only slightly raised,

but the inteinor of the branchial pocket is a capacious and very
strong bag. The branchife are arranged as in Chr. retimdata and
vary from 12 to 18, accoi'ding to the size of the spiral. They are

red and striped with white. The anal papilla is tall, red and
spotted with white. The foot is rounded and grooved in front.

Two rather strong folds connect the upper lamina with the

corners of the mouth. The oral tentacles were not distinctly

Proc. Zool. Soc— 1904, Yol. T. Xo. XXVI. 26

[9]
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developed in any specimen, l)ut in some there were bnlg^es which
may represent these organs in a state of contraction. The labial

armature is a strong, I'ough yellowish ring ; it consists of fairly

long rods, hooked at the end. The radula is deep red ; the
formula is about 55 x 50.0.50. The innermost teeth have a

moderately broad central cusp, with two or three denticles on the

side nearest the rhachis and five or six on the outer side. The
next two or three teeth are much like them, but are denticulate

only on the outer side. The other teeth are long and hamate,
with from six to ten minute but distinct denticulations on the

outer side only. The outei-most teeth retain theii- form fairly

well, though they ai-e smaller than the others.

This beautiful species is dedicated to my friend Mr. E. R.
Sykes as some slight acknowledgment for the invaluable

assistance he has rendered me in seeing my papers on tlie N^vidi-

brauchiata through the j)ress.

'.I. Chromodoris cav.^^. (Plate XXIIT. figs. 7 it 8.)

Chromodoris cavtn Eliot, Abstr. P. Z. 8. 1904, No. 4, p. 15,

March 8.

Several specimens from the East and West Coasts of Zanzibai-.

The following are the notes on the living animal :—" Colour
yellowish white, with indefinite large drab blotches laterally.

Edges of mantle and foot bordered with light violet. On the

back ai'e black spots surrounded by a white line and also irregular

dull orange spots. The foot is not very broad, white in colour,

with a I'ow of dull oi-ange spots and black spots below them.
The tip and anterior side of the rhinophores are purple ; the

lamellai ai'e reduced to fine striations. The margins of the rhino-

phorial and bi-anchial pockets are not at all luised ; the rhino-

phores and gills when retracted are not completely out of sight.

The mantle is ample. The skin is quite smooth and even. In
captivity the animals sometimes swim on the suiface of the water,

foot uppermost."

The measurements of the largest alcoholic specimen are :

—

Length 60 mm., breadth 34 mm., height 14 nnn., free edge of

mantle 10 mm. over the head, 9 mm. at sides of body. The
branchia? (PI. XXIII. figs. 7 & 8) vary from 12 to 16. Ten are

fairly lai-ge and form a circle open behind. On the inside of this

circle are set on either hand from one to thi'ee smaller plumes. The
foot is grooved in fi'ont and the upper lamina is attached to the
side of the head. The mouth is a very distinct vertical slit, and
at its lower corners, just about the point where the lamina of the foot

terminates, area pair of fairly well-developed tentacles. The labial

armature is a not veiy compact mass of long bent i-ods, not bifid

at the end. The i-hachis of the radula bears ti-anspai-ent lozenge-

like thickenings, which ai-e, however, not very distinct. There
are about 60 i-ows containing about 70 teeth on each side of the

rhachis. The innermost ai-e much as in Chromodoris syJcesi, but
the central cusji is broader and there are about 5 denticles on the
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outer side. The second and third are much like the innei-most,

but are denticulate on the outer side only. The rest are simply-

hamate, of the ordinary shape, and bear about 10 minute denticles.

The outei-most are, as usual, irregular, and the denticulations are

mainly on the apex.

4. Chromodoris axxulata. (Plate XXIV. figs. 1-3.)

Chromodoris amiiilata, Eliot, Abstr. P. Z. S. 1904, No. 4,

p. 15, March 8.

Many specimens found among Zostera oft" the mouth of the

Creek at Zanzibar nnd other places at low water dui-ing spring-

tides.

The living animal (PI. XXIV. fig. 3) was very soft, with an ample
undulated mantle-mai'gin. A lai'ge specimen when in an extended
condition was 55 mm. long and 15 wide, but when contracted the

same individual was 45 mm. long and 25 wide. The upper surface

was of a somewhat tiunslucent white, studded with yellow spots.

Round the margin was a border of deep purple, and two rings of

the same colour were so placed as just to include the rhinophores

anterioi-lyand the branchiae posteriorly within their I'espective areas.

The underside was white, with yellow spots on the tail and the sides

of the foot. The rhinophores were deep purple, and so long that

they were i-ai-ely wholly reti'acted. The branchiae were white,

with a deep purple stripe down both the inner and outer edge, and
were kept waving from side to side. The animals were found iii

conspicuous positions, and made no attempt to hide themselves

among the Zostera weed.

By a somewhat unusual change, which deserves to be noticed as

showing how preserving-fluids may alter colour, the alcoholic

specimens have become of a reddish purple with white spots, the

border and rings having disappeared * and apparently di3"used their

pigment over the whole svirface. Fortunately the notes on the

living animal were very full, and there appears to be no doubt
that the specimens are the same despite theii- ti-ansformation. The
body is very soft and the skin peii'ectly smooth. The mantle is

ample, the free edge measuiing 7 mm, over the head and 6 at the

side in a specimen where the visceral mass is 10 mm, broad. The
openings of the i-hinophores and branchite are slightly raised in

some, but not in all the specimens, and vary in size. They are no
doubt capable of contiuction and expansion in life. The biunchia^

(PI, XXIV, fig. 2) vary in number from 9 to 16 according as an
inner row is present or not, but on an average the smaller number
is more frequent in this species than in Chr. reticulata^ sykesi, and
cavce. The foot is nari-ow and rounded, grooved in fi'ont but not

notched. Two small folds pass upwards from the foot, uniting it

with the sides of the head and with the mantle. The tenta.c]es

are small and placed at the lower angles of the mouth. The labial

* [Their dark purplc-bluc became a! uioit at once a light red, which tlisappearcil

graduallv.—C. C]

[in
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ai'matxire is foi-meil of two large .sti-ong triangular plates, almost

united into a ring, dark brown, and formed of a mass of long

hooks. The rhachis of the radula (PI. XXIV. fig, 1) bears lozenge-

shaped thickenings, on each side of which are about 45 teeth.

The number of transverse rows is about 70. The innermost teeth

have a large denticle on the inner side, and three small ones on

the outer ; the rest are simply hamate, wath 8-10 minute denticles
;

the outermost irregular and denticulate on the apex in the younger

rows, but in the older the denticulations seem to have been

woi-n ofl'.

5. ClIllOMODORIS SPLENDENS.

Chroviodorls splendeas Eliot, Abstr. P. Z. S. 1904, No. 4,

p. 15, March 8.

\_i =Chr. splendida Angas, Journal de Conch, i. 1864, p. 55.]

Two specimens from Chuaka, East Coast of Zanzibar. The
notes on the living animal are as follows :

—" General colour

somewhat miscellaneous, being produced by thick collections of

purple and white dots, in different propoitions in different places,

A vivid orange border round the whole body. Underside inilk-

Avhite. Mantle ample. Gill-pocket fairly large, gills purplish."

The alcoholic specimens are of a uniform dirty yellow, and of

about the same size. Length 40 mm., breadth 13, height 10.

The free portion of the tail is 6 mm. long, but is entii'ely covered

by the mantle, the free margin of which measui'es 7 mm. behind

and 5 mm. at the sides and head. The rhinophores ai-e lai-ge.

The edge of the branchial opening is slightly raised. The total

number of branchial phmies is 27, but of these three seem to be

accessoiy ramifications and not independent branchite. The circuit

is open behind, and the two ends are turned inwards in a spiral.

The anterior plumes are large, and those in the spiral very small,

so that the living animal shows ten or twelve biunchia?. The foot

is rather wide, with thin margins, and is dilated and deeply

grooved in front. The tentacles are distinct. The inconspicuous

labial armature consists of two small yellowish plates, composed

of faii'ly long bent rods, most but not all of which are bifid. The
radula is also yellowish, with about 70 x 60.0.60 foi' formula. On
the rhachis are indications of triangular thickenings, but the base

of the triangle is not distinct. The innermost teeth bear three or

four denticles on tlie inner and five on the outei- side. The rest

are hamate, I'ather erect, with six denticles under the hook de-

creasing in size downwards. The outeiinost show less difference

fr'om the rest than usual, and are long, ei'ect, with about four

denticles on or near the apex.

I think it very probable that this is the animal described as

Goniodoris splendida in the ' Journal de Conchyliologie,' and I

have indicated this probable identity in the name. The scheme

of coloration is very similar, and the ample mantle, large rhino-

phores, and numei'ous branchise ai^e also points of resemblance,

but the purple in the present specimen is distiibuted in the form

[12]
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of small dots, and not collected into large spots. But it is possible

that the buccal parts of Chr. splendida, respecting which we ha.ve

no information, may present specific differences, and identification

is therefore at present not warranted.

6. Chromodoris tryoxi (Gar.) var. (= Chr. cmreo-jnirpurea

CoUingwood).

[See Bergh, " Neue Nacktschnecken, No. iv.," Jour. Mus.
Godefii'oy, Heft xiv. p. 14 fl['.]

Two specimens from Ohuaka, the larger of which was about

three inches long in life. The body was quite smooth and very

soft. The mantle and edge of foot bordered with light violet

;

the back translucent, allowing a rough, broad, net-like grey

pattern to be seen beneath the surface ; the whole surface covered

with opaque spots of bi-ight orange-yellow. Foot bi'oad and deep,

with white sides beai-ing orange-yellow spots. The I'hiaiophores

with purple lamellae and a longitudinal white stripe behind. The
simply pinnate branchiae white, with a deep purple stripe down
each edge *. The animal was lively in its movements, and the

branchije continujilly waved with a quick vigoi'ous motion fi-oni

side to side.

The alcoholic specimen is 35 nun. long, 13 broad, and 15 high,

stoutly built, with a narrow mantle-edge of only 3 mm., and the

tail projecting 8 mm. behind. The edges of the I'hinophore and
branchial pockets are slightly mised. The branchiae seem to be

27 in number, the median anterior plume being the largest. The
circuit is interrupted behind, and the ends of the row of plumes
turned inwards in a spii'al. 8evei'al of the plumes are bifid at

the tip. The anterior margin of the foot is slightly grooved but

not notched. The labial tentacles are very small and set some-

what above the mouth. The lips are large. The labial armature

consists of two strong, rough plates composed of a closely-com-

pacted mass of small thick hooks. The long white radula has 96

i-ows of colourless teeth, containing about 50 teeth on each side of

the rhachis, which exhibits folds and puckers. The teeth have

the charactei's usual in the genus ; the innermost bear four

denticles on both sides, the others five large and distinct denticles

below the terminal hook on the outermost side only, the highest

being the largest. In the outermost the denticles move upwards,

till they are all on the apex of the teeth. The form of the teeth

and labial ai-mature is accurately i-epresented in Bergh's plates.

I think this form may be safely identified with Chr. tnjonl. It

difiers from Bergh's description only in the absence of ocelli with

black centres. It appears to be also identical with Oollingwood's

Chr. ait,reo-]mr2}urea, though the latter is said to have only 10

branchiae. The two vai-ieties may be described as Chr. tryoni

var. ocellata and var. aureo-puj-purea.

* ^I quote from the notes on tbc living animal, but must admit that this expression

is obseuiT. (Outer and inner sides, panillel with blood-vessels shown in fiff. 3,

PI. XXIII.—C. C.)

'

[la]
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7. Chromodobis vicixa.

Chromodoris vicina Eliot, Abstr. P. Z. S. 1904, No. 4, p. 15,

March 8.

Twelve specimens fi-om Cliuaka.

The following notes were made on the living animal :

—

" Mantle and foot bordered with light violet, the latter border

a row of dots. Middle of back drab-brown with bright violet

spots, the larger ones with a white centre. Near the edge of

the mantle a number of yellow spots with white borders, which
are often confluent. The foot deep and nai-i'ow, white with

some yellow spots near the lower edge. The rhinophores dark

brown with white tips. Each of the branchio? bore two black

bands."

The alcoholic specimens are of a dull i-eddish In-own and present

two very diffei'ent forms : one long and nari'ow, measui'ing 37 mm.
in length and 9 mm. in breadth, and the other oval, being 27 mm.
long and 20 broad. Both are about 20 mm. high. The mai-gin

of the mantle is about 6 mm. wide, and forms a sort of hood over

the head. The branchial opening is veiy small. Both it and the

i-hinophore openings are slightly i-aised. The bi'anchite are 16 in

number, the circuit is open beliind, and the row of plumes turns

inwards in a small spiral. The foot is long and narrow. In the long

form of the animal it jn^ojects about 5 mm. beyond the mantle
;

in the broad foi'm it is covei-ed by it. The anterior margin is

rounded and grooved, but not notched. On each side of the mouth
is a small conical tentacle.

The labial arma,ture consists of two yellowish plates composed of

i-ather long rods, bifid at the tip and generally Ijent into the form
of hooks, but sometimes sti-aight. These are nuich like the same
organs in Chr. striatella [vide Bergh, ' Challenger ' Reports). The
formula of the radula is about 50 X 45.0.45. The rhachis is bare

but exhibits in places a slight Avavy fold. The innermost teeth

bear thi-ee denticles on each side of the centi-al cusp. The next
tAvo or thi'ee are of much the same shape, but denticulate only on
the outei- side. The majority are tall and straight, bearing five

large and distinct denticles under the terminal hook, and some-
times two or three small iiregular denticles in addition. The five

or six outermost ai-e irregidai- in shape, and beiU' fi-om thi'ee to

six irregular denticulations mostly on the apex.

This species is closely allied to Chr. tryoni, and will not im-

probably prove to be a mere variety of it. All the pi-esent

specimens, hoAvever, have a somewhat different coloi-ation, fcAver

branchiae, and more numerous denticles on the teeth.

8. Chromodoris elizabetuixaB., A-ar. africaxa. (Plate XXIV.
fig. 4.)

Tavo specimens from the East Coast of Zanzibar. Tlie notes on
the living animal describe the dorsal surface as black and Avhite,

black prepoaidcrating. The mantle had a double boi'der. yellow

[141



1904.] FRUM EAST AFRICA AND ZANZIBAR. 393

outside and white inside, as had also the foot. In the middle of

the back were two longitudinal white lines uniting behind the

branchiae ; on the tail, which projected well behind the mantle,

was one white line. The gills and rhinophores were yellow, and
the slightly raised pockets of both were fringed with the same
colour. The creeping-surface of the foot was narrow. The sides

of the body were black with a white stripe between the mantle
and the foot.

The alcoholic specimens are high and stout, with the colours

fairly well preserved. The largest is 26 mm. long, 13 broad, and
10 high. The mantle-margin is fairly ample, measuring about
3 mm. at the sides and head, 5 mm. over the tail. Of the

branchial plumes there is only one which can be called simply

pinnate in the strict sense, all the rest being more or less

bipinnate. Some are merely bifid, and some bear four or five

branches. It is rather difficult to say what is the number, as

when a small plume springs up at the base of a large one it may
be counted either as an accessory bianch or as a sepai-ate branchia,

but they may perhaps be desci'ibed as 10, set in a semicircle. The
foot is grooved and notched in front ; the tentacles are close together

above the mouth, conical and larger than usual in the genus. The
labial armature is greyish and formed of a thick mass of bent rods,

some bifid but most simple. The formula of the radvila is in one
specimen 94 X 90.0.90 and in the other 90 x 75.0.75. The inner-

most teeth bear three denticles on both sides ; the remainder 3-4

minute denticulations on the outer side only, and some are quite

smooth and simply hamate.

I think these specimens may be referred to Bergh's Chr. eliza-

hethina (S. R. xi. pp. 466-473). The difference in appearance,

though striking, is due to the relative preponderance of black in

one and of white in the other variety. The dentition and the

tendency to bipinnate branchi?e are strong points of resemblance.

On the other hand, the difiei-ences found in both the African

specimens are sufficient to constitute a well-marked variety.

(1) Whereas the specimens from the Philippines are whitish

with black stripes, these are black with white and yellow stripes.

(2) The denticles on the teeth of the African specimens are fewer
and finer and many of the teeth ai-e smooth.

9, Chromodoris ruxcinata B.

[Bergh, in S. R. xi. pp. 479-481.]

0ne*6pecimen from Chuaka on the East Coas-t of Zanzibar..

The general colour of the living animal was light blue witb
many spots, some dark blue and some whitish yellow, on the back,

tail, and sides, but not on the foot. Some of the yellow spots

were arranged so as to form a rather irregular border at the sides

of the mantle and a line down the middle of the back. The
rhinophores and axes of the gills were a bright, light red. The
gills were kept in motion.

[15]
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The alcoholic specimen is high and stoutly built ; length 14 mm.,
bieadth 5, height 6. The mantle is moderately ample; under its

posterior margin it beais eight conical piotubei-ances, four of which
are very distinct and the rest smaller. There are none, however,
on the anterior j^oition of the mantle as in the specimens described

by Bergh. The branchise ai'e 12 and exposed in the presei'ved

specimen. The foot is rounded in fi'ont and sti-ongly grooved.

The labial aiinature and radula ai-e much as desciibed and figured

by Bergh. The formula of the latter is about 50 x 70.0.70. The
teeth aie bifid ; the innei-most bear an accessory denticle on the

inner side and hence appear trifid. The others bear two or three

very fine denticulations below the two prongs. The outermost
have 5-7 rather lai'ger denticles.

A second specimen subsequently examined has also only a few
conical pi-otuberances behind and none in fi-ont, so that this

peculiarity is perhaps characteristic of East Afi'ican specimens.

10. Chromodoris xigrostriata. (Plate XXIV. figs. 5 &, 6.)

Ch-omodoris nigroslriata Eliot, Absti-. P. Z. S, 1904, No. 4,

p. 15, March 8.

One specimen fi-om the mouth of Chuaka Bay, found among
the branches of gi-owing coral at exti'eme low tide.

The living animal was 15 nun. long and 3 broad when fully

extended. The foot was broad and high ; the mantle-edge was
nariow, and in the alcoholic specimen has become a mere low
ridge. The gi'ound-colour was a violet-blue grey, with lather ill-

defined blotches of light primrose-yellow on thy back, mantle-edge,

and sides of the foot. On the back and sides of the foot were also

very distinct cui-^ed black lines, one of which foiiiied a horseshoe

round the gill-pocket, while the rest were arranged in a neai'ly

symmetrical figure. The edges of the rhinophoi'e and gill-pockets

wei'e not i-aised. The gills wei'e seven and completely i-etractile

into a pocket which could close over them. The separate plumes
were oiange-red, but the lather lai'ge basal jjart, wheie they
were all united, was of the same violet-grey as the body. The
ihinophoies wei'e of a rathei' deep red.

The alcoholic specimen is of a uniform bluish grey ; the yellow

blotches have disappeared, but the black lines are veiy distinct

and vivid. The ihinophores aie large, and of the se\en gills

thi'ee appear to be much laiger than the othei'S, which is not
apparent fiom the drawings oi' desciijitions of the living animal.

The tentacles ai'C entii-ely withdrawn and only indicated by two
}aickers, one on each side of the mouth. The front of the foot is

lound, and no groove is visible. The anteiior part of the body
has been toin, with the lesult that the buccal paits have been
injured. The labial armature is a mass of thick stout hooks,

shaped much as in Bergh 's figure of Chr. semperi, airanged in a
i-egular tessellated pattern. Tlie ladula, which seems small and
brittle, is much damaged. >To rhachis or rhachidian teeth are

[16J
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discernible. All the teeth whicli I examined were hamate, with

bifid tips, exactly like those of Clir. semperi as figured by Bergh.

Another specimen captin-ed at Chuaka, on the East Coast of

Zanzibar, seems to belong to the same species, though at first sight

is strikingly difierent from the individual described above, being

larger, stouter, and of another colour. The notes on the living-

animal describe it as lemon-yellow, with very deep purple-black

.stripes ; the gills and rhinophores verniilion ; the foot purplish

underneath and at the edges.

The preserved specimen is pale j'ellow, with black lines ari-anged

much as already described, including a horseshoe round the

branchiae, but shorter and more numerous. It is 30 mm. long,

15 high, and 13 broad. The mantle-edge is a narrow thick ridge,

measuring 1"5 mm. at the sides, 2'5 over the head, and 3 over the

tail, which is 10 mm. long. Tlie liody is high and tliick, but the

sole of the foot nairow (maximum 3 mm.). The pockets of the

i-hino{)hoi-es and bi'anchiie are small and veiy slightly i-aised.

The branchiae are ten, set in a complete circle, but the anterior

plumes are larger than the posterior. One of the latter is veiy

small and perhaps merely an oft'shoot. The foot is rounded in

front, grooved but not notched. The tentacles are retracted and
hardly visible.

The labial armature is yellowish and formed of shoi't thick hooks.

The formula of the lai-ge and closely-l^icked but very fragile radula

is about 90 X 75.0.75. The teeth are mostly bifid at the tip and
otherwise smooth. Only the innermost have an accessory denticle

on the inner side, and ai-e thus trifid. The outermost are serrulate

at the apex.

These two specimens seem to be merely colour-varieties of a

single species Avhich is closely related to Clir. semperi B. Except
that the external teeth of the i-adula bear moi'e numerous and
more distinct serrulations, the principal characters appear to be

identical. But whereas Chr. sovperi is spotted, the animals here

examined are marked with exceptionally clear and nai-row black

lines, which seem engraved on the surface. They must therefore

be accorded specific rank, at least provisionally. It is possible

that intermediate forms may be discovered, as the variety first

described bears some yellow blotches.

11. Chromodoris scurra B.

Chromodoris scurra Eliot, Proc. Acad. Nat. Sci. Philadelphia,

Dec. 1899, p. 518.

[Bergh, 8. R. xi. p. 478, and Joiu'nal de Mus. Godefiroy, Heft vi,

1874.]

Two specimens from Zanzibar Harbour.
The coloiu'S of the living animal are brilliant. 1 )own the centre

of the back runs a white line, and on each side of it are borders

in the following order : (1) nari'ow deep red line, (2) broad orange-

yellow band, (3) narrow deep I'ed line, (4) violet band, which
broadens out anterioilv and posteriorlv, (5) white boi'der running
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round the mantle. The foot is of a hght violet-bkie ; the brancliiie

ofange with deep violet tips ; the rhinophores uniform deep violet.

The animals are sluggish and not very sensitive to touch.

The buccal parts and other characters are as described by Bergh.

One specimen has six branchiae, the other eight, of which one was
posterior to the others and very small.

12. Chromodoris hilaris B., var. (? —lineata Soul.)

[S. R. xvii. pp. 935-937.]

Nine specimens fi"om Tundaua, Pemba, found on a sandy shore.

The description of the living animals is as follows :
—" Creamy

white. Foot and mantle edged with violet. On the back foiu'

undefined bi-own lines with three violet lines between. Foot
pi'ojects behind mantle. Gills and rhinophores vermilion. About
Ig inches long."

The preserved specimens are longish and not very stovitly built.

The measurements of the largest are : length 25 mm., breadth

10 mm., and height 9 mm. The colour is the ordinary alcoholic

yellow ; on the back are ti-aces of foui- brownish and three white
lines, the latter representing the violet of the living animal. Some,
but not all, of the specimens appear to have a similar white line

on the sides of the body between the mantle and the foot. The
branchial aperture is very small ; the branchi?e themselves not
very small and 10-12 in number. The foot is i-ounded in front

and slightly grooved. The tentacles are distinct. The mantle-

edge is of ver}^ varying shape, sometimes fairly wide and thin,

sometimes merely a thick ridge.

The labial armature and radula are much as represented in

Bergh's plates. The former is a grey ring composed of mace-like

elements. The latter is small and transparent. Most of the

teeth are bifid, with four oi- five accessory denticles below the two
jn-ongs. The innermost have one or two denticles on the inner

side. The rhachidian thickenings are small and not very
distinct.

Bergh's specimen was in life " hell ocker-gelb " Avithfour bluish-

black lines on the back, but on the whole the colour and markings
are sufiiciently similar to justify us in regarding the present

specimens as merely varieties.

13. Chromodoris lixeata Soul. (^ = Chr. hilaris B.) (Plate

:s.x:iY. fig. 7.)

One specimen from the East Coast of Zanziluir.

The notes on the living animal are as follows :
—" Cream-

coloured. Gills and i-hinophores vermilion. Thei-e were bright

violet lines on the cream-yellow ground, bordering the foot and
mantle : two along the sides of the body and five along the back.

The two outside ones encircled the rhinophore-pits and joined in

front ; the median encircled the gill-pocket."

The alcoholic specimen is yellow and the violet lines have
become white. It is high and stout, the dimensions being—length
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15 mm., breadth 7, height 8. The mantle-edge is narrow except

over the head, where it is ample. The branchial opening is

minute ; the branchijB are small, 10 in number, and apparently set

in a perfect circle. The foot is roimded and gi-ooved in front

;

the shape of the head is spatulate. The labial armature is a

yellow ring of mace-like elements. The radula is small and
transparent, the formula being about 35.0.35 x 80. The ordinary

teeth are bifid, and all appear to have four denticles under the

top hook. The innei-most have one or two denticles on the inner

side. The outermost are irregularly serrate [vide PI. XXIV.
fig. 7). No rhachidian thickenings are to be seen.

Although the published plates of Chr. lineata and Ghr. Mlaris

are remarkably difierent, the scheme of coloration is much the

same ; and I think it pi'obable that the two foims are really

varieties of one species.

14. Chromodoris ?lixeata, var. nigrolineata.

One specimen from Chuaka on the East Coast of Zanzibar.

The notes on the living animal are as follows :
—" Shape

spatula-like. Dorsal side whitish at edges, lemon-yellow medianly

with longitudinal black lines. Gills and ihinophores short,

orange-red. Underside colourless, but edge of foot and mantle

bright dark blue (not purple)." Size 18 mm. long, 6 mm. broad.

The alcoholic specimen is of a waxy white. There are only

faint traces of the blue borders, but there are five distinct black

lines on the back, two of which are divided again so as to form

long loops. The mantle-edge is thick and narrow. It measures

about 2 mm. over the head and tail, but is hardly distinguishable

at the sides. The anterior end of the foot is rounded and grooved.

The small branchife are set in a cii-cle and exposed. The buccal

mass is small. The labial ai-mature is transparent, and consists

of I'ather irreguloi- short hooks, some cleft. The small trans-

parent radula is as in Chr. hilaris.

15. Chromodoris ?magxifica Q. & G., var.

One specimen fi'om Zanzibnr, dredged in 4 fathoms.

The following are the notes on the living animal :
— " 40 mm.

by 10 mm. Elongate in form, foi-e end spatula-shaped. Colour

white and rather translucent. Mantle with a thin yellow border,

within which was a band of deep but biilliant violet, broadest in

front and behind but broken latei'ally. There was also a violet

line along the sides of the foot, and six longitudinal lines of deep

chocolate-colour and different lengths along the back. They were
surrounded by thin clear lines of opaque white. There was also

a line of chocolate blotches along the side of the foot just below

the shelf-like edges of the mantle. Branchia' 10, simply pinnate,

with a band of orange-red along each side of each plume. Rhino-

phores a deeper tint of orange. The tail projected well behind

the mantle and bore chocolate blotches."

The alcoholic specimen is of a pale yellow, with the above-
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described markings fairly well preserved but all white. The form
is high and stout. The tail projects 6 mm. behind. The mantle-

edge is narrow and very thick : it measures about 3 mm. over the

head and tail, and 2 mm. at the sides. The pockets of the i-hino-

phores and branchiae are not at all nused. The front of the foot

is rounded and grooved, the upper lamina, being connected with

the base of the tentacles ; but, as in nuiny other cases, it is hard

to be sure that this feature is not due to contraction. The labial

ai-)nature consists of two yellowish plates composed of rather lai'ge

elements of varying size. The most perfect form appears to be a

shoi't thick hook, but in many cases this degenerates into a

simple triangle. The formubi, of the radvila is about 65 x 70.0.70.

The teeth are crowded over the small naked rhachis. They are of

the bifid type, and have usually 3-5 denticles under the two
prongs. These denticles are smaller in the inner half of the rows,

where many teeth are quite smooth, and larger in the outer half.

The innermost teeth have generally, but not always, a denticle on
the inner side : the outermost are iri-egular nnd jagged.

The buccal parts of this animal ally it to (Jhr. hilaris and
Chr. earned, and its coloration is not altogether dissimilar to the

former. I think it is probably the Chr. magnHica of Quoy and
(raimavd, though identification is uncertain in the aVjsence of

information as to the radula of that species.

16. Chromodoris ixconspicua.

Chromodoris inconsjncua Eliot, Abstr. 1'. Z. S. 1904, No. 4,

p. 15, March 8.

One specimen from Zanzibar Harbour, dredged in 5 fathoms.

The living animal was translucent white, with numerous opaque
white spots, and a few brown ones in the middle <if the back ; the

rhinophores black
; the gills greyish. It was stifi' and .sluggish,

and somewhat resembled a PJti/llidla.

The alcoholic specimen is of a unifoi'm grey, 18 mm. long,

7 broad, and 6 high. The mantle-edge is narrow all round,

including the parts above the head and tail, and is .somewhat

undulated. The pockets of the rhinophores and bi-anchia^ ha^'e

raised edges. The latter are small, 8 in number, and apparently

set in a complete circle. The anterior end of the foot is slightly

grooved. The tentacles are reti-acted. The labial armature is

colourless, and consists of small thick hooks, sometimes bifid. The
i-adula is also transpai'ent. There ai-e no rhachidial thickenings.

The innermost teeth ai-e unusually broad and square ; they bear

8 denticles inside and 7 outside. The next two or three are

also broader than the rest, which are slender, erect, slightly

hamate, with one or sometimes two almost vertical clefts, so that

they appear bifid or sometimes trifid. Below these clefts ai'e fi-om

3 to 5 long distinct denticles on the outer edge. The outermost
teeth are tall and slender, with 3 or 4 denticles on the apex, but
otherwise smooth.
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Tliis form has many points of resemblance to Oir. alho-votata B.,

but the dentition seems different.

17. (?)0nROMODORIS FLAVA. (Phite XXIY. figs. 8 & 9.)

C'hromodoris jiava Eliot, Abstr. P. Z. S. 1904, No. 4, p. 15,

March 8.

One specimen dredged on the West Coast of Zanzibar.

The living animal was 1 1 mm. long and '} wide. The colour

everywhere, including the i-hinoi)hores and branchiae, was a bright

lemon-yellow. Round the mantle-edge ran a Idood-red border of

irregular width. The bi-anchia? were six, simply pinnate, and with
few pinnte. The mantle-edge was undulatetl and ample. The
back was flat. The foot projected about 2 mm. posteriorly, and
was considerably expanded in front. (From the di-awing it

appears to be gi-ooved but not notched.) The animal adhered
very strongly. The tentacles were hardly visible, being mei-ely

two small blunt knobs on the snout.

The specimen has unfortunately been lost, but I give the

figures.

Genus Casella (Cuv.).

This small group, though easily recognised by its clearly marked
and much undulated mantle-margin, is not distinguished fi'om

(hromocloris by any featui'es of impoi-tance, and thei'e is no
sufficient I'eason, except convenience, to maintain it as a separate

genus. The chief chai-actei- is the aforesaid undidation of the
fairly broad mantle-edge, and the outermost teeth of the radula

are smooth instead of being denticulate on the apex. Bergh
recognises three species, all from the Indo-Pacific.

(JASELLA ATROMARGIXATA (Cuv.).

[Bergh, Jour. d. Mus. Godeffrov, vi. 1874, pp. 102-9 ; id. 8. R.
xvii. p. 942.]

One specimen from the West Coast of Zanzibar.

The notes describe the living animal as long and tapering, with
a flat back and a mantle-edge only slightly projecting but
elaborately wrinkled at the sides. The foot hai-dly extended
beyond the dorsal ai-ea. The general coloui- was brown, with
numerous small gi'ey spots, but towards the edge of the mantle
became first yellowish and then greenish. The mantle-edge itself

was defined by a very distinct black border. The i-hinophoi-es

were black, with a grey line on the edge of each lamella. The
gills were black and grey, set in a double spiral and kept in motion.
The animal was about two inches long, and, in spite of its sombre
coloiution, a handsome creature.

These characters and colours are well preserved in the alcoholic

specimen. The mantle is narrow both at the sides and behind,
and somewhat expanded oidy ovei' the head. The branchiae are

arranged in a double spiral meeting in front but leaving an open

[21]
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space behind. They are 24 in nunil)er : those in front are fairly

large, but the size diminishes backwards, and those in the spirals

are extremely small. The head and anterior portion of the foot

are much retractefl, but the lattei- was apparently I'ound and
grooved in life.

The mouth leads into an unusually large and spacious cavity,

but the buccal mass is very small, the radula minvxte, and the

oesophagus extremely narrow. The labial armature is small but

strong, with rough projecting teeth ; the elements are small,

yellowish, bent rods, mostly bifid. No rhachidian thickenings are

visible ; the innermost teeth have three denticles on the inner

and about four on the outer side. The i-emainder have mostly

five on the outer side only. The niimber of denticles increases

towards the outside of each row, but the outermost teeth are

smooth. The teeth are very small, crowded, and exti'emely

numerous.
This specimen corresponds with previous descriptions of C. atro-

Tnarginata, except that thei'e are no thickenings on the rhachis

of the radula and that the gills ai-e much moi-e numerous than in

the specimens previously described. There seems to be some doubt

on this point (see Bergh, Mus. Godeffi'. 1. c), but the arrangement

in the present specimen is perfectly clear. Casella cincta from
Mauritius has 22 gills (Bergh, S. R. xvi. 2, p. 839), but })i'esents

differences in the coloration and buccal pai-ts.

Genus Ceratosoma, Adams & Reeve.

This genus is rendered unique among Nudibivanchs by its extra-

ordinaiy shape, but in its essential characters it is closely allied

to Chromodoris. Indeed, if one looks at one of tlie high, stout

Chromodorids {e. g. the figure of C. semperi in S. R. Heft xi. pi. Iv.

fig. 2), it will be seen that one has only to somewhat prolong the

tail and to thicken and develop the mantle-edge in oixler to obtain

the characteristic shape of Ceratosoma. The large strong latlula

is like that of CJtromodoris, but the denticles are minute and
inconspicuous. The branchia? ai-e much divided. Bergh recognises

nine species, but I have only seen the descriptions of those

examined by himself {cornigeriim, gracillimicm., tynlobahim, orna-

tum, polyomma). In Zanzibar I have inspected more than foi'ty

specimens which are apparently referable to one species, and are

connected together by numei'ous gradations in colour and shape,

though the extreme forms look remarkably diffei-ent. As the five

species mentioned above are distinguished by theii- extei-nal

charactei's only, and off"er no certain differences in the dentition or

other organs, I am inclined to think they are merely varieties and
that thei-e is only one real species. It is to be noted, however,

that though many of my specimens resembled the figure of

Ceratosoma gracillimmn (S. R. pi. xxv. fig. 8) the border was never

red as there depicted, but always violet, and in no case did ocelli

occur as in C. 'polyomma.

[22]
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Ceratosoma CORXIGERUM *.

[Bergh, Semper's Reisen, x. pp. 393 ff. ; id. 'Challenger ' Reports,

pt. xxvi. p. 80 ff'.]

Numerous specimens of Ceratoso7na, mostly found together and
apparently belonging to one species, were captured at Chuaka in

February 1901. About 40 of them were preserved.

The living animals varied greatly in coloration, the ground

-

tint ranging from olive-green to deep chestnut-red, with grada-

tions in each shade. On this giound were numerous dai'k brown
spots and white mottlings in vaiying proportions, but it is to be

noted that the variations in the gi-ound-colour were real and did

not depend on the markings. In all specimens there were a row
of violet dots round the foot, and violet lines or spots on the head

near the rhinophores, and genei'ally near the branchife as well.

The ground-colour near the edge of the foot w^as white. One
specimen was dark green with orange-yellow spots, and in all

cases there were a few yellow spots near the edge of the foot and
the genital orifices.

Many of the animals were found in shallow pools, ci'awling over

seaweed and in no way hiding themseh'es. They were sluggish

in their movements, and hacl a peculiar, unpleasant, strongly

ai'omatic odour. In many specimens the tail or the posteiior

dorsal pi'ocess appeared to have been bitten off'. Possibly the

curious shape may really be a ^irotection to the animal by enabling

it to escape with nothing worse than the loss of an luiimportant

part when it is seized by a carnivorous foe. No instances of self-

mutilation were observed.

The alcoholic specimens show considerable vaiiation in size

and proportions. Some are stout, some slendei- with relatively

longer tails ; in some the lobes are much thicker than in others.

Note was taken of one living specimen which had no lobes at all

;

another had two lobes like horns near the rhinophores. It does

not appear that these variations in size and shape correspond

with any differences in the radula, branchife, or otlier oi'gans.

The measurements of an average fine specimen ai'e as follows :

—

Total length 89 mm., tail 34 mm. ; extreme height to tip of pos-

terior lobe 33 mm., extreme breadth across lateral lobes 26 mm.
The posterior lobe rises 10 mm. above the level of the back, and
the lateral lobes project 6 mm. from the line of the sides. The
pockets of the i-hinophores and branchife have slightly raised

i-ims in some specimens, but not in all. The rhinophores are

i"ither large ; the club bears about 40 perfoliations on each side,

and is supported on a stalk about as large as itself. The brfinchife

are long and string-like ; in nearly all the specimens they project

from the pocket and are not retracted. The arrangement is

* In my paper on Mr. Gardiner's collection of Nudibranchiata, in the ' Fauna and
Geography ot the Maldive and Laccadive Archipelagoes,' I inadvertently alluded

(p. 552) to Ceratosoma polt/omma as common in East African waters. I should

have said C. cnrnigeruin.

[23]
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variable, anfl does not lend itself to expression in a formula..

In most of the larger specimens it is somewhat as follows :—

-

All the branchiae i-ise fi'om a ring which forms the common
support ; in front and behind (where it is united with the anal

papilla) it is about 4 mm. high. From it rise in front three

longish separate plumes, bilid or trifid at the tip. On each side

is a group of about five plumes, united together by a common
portion some 6 mm. high ; each plume is divided into three or

four subdivisions, and each of these subdivisions is branched
again.

The antei-ior margin of the foot is deeply grooved, but so

retracted in most specimens that it is hard to see. The tentacles

are also genei-ally retracted. The buccal mass is a large elongated

yellow cone, and the retractor muscles are very conspicuous.

The labial armature is composed of small slender hooks, rather

irregular in shape but not bifid. The large radula is supported

by a stiff strong membrane, from which the teeth are not

easily detached. In the larger specimens the formula is about
150.0.150 X 70. There is a" slight rhachidian fold. The inner-

most teeth have one denticle on the inner side and 3 to 4 on
the outer. The rest bear 1-3 inconspicuous denticles on the

outer side only, of which the highest is the largest. The outer-

most teeth are degraded, but not much seiTulated. In one
specimen a number of irregular teeth, bifid and variously jagged,

occurred in the middle of sevei'al rows. The rest of the intei-nal

organs appeared to be as described by Bergh. There is hardly

any dilatation which can be called a stomach before the digestive

tract enters the liver.

Genus Sph.erodorts.

This genus is characterised by its peculiar dentition, simply
pinnate branchise, and the external confoi-mation of the moiith-

parts. In outward appearance the species differ greatly, for

whereas punctata^ pajnllata, and verrucosa bear i-idges and warts,

Itpvis is smooth. Bergh classes the genus with Orodor is and
Miamira, apparently on account of these warts and ridges ; but
it appears to me to be more nearly allied to Chromodoris in

virtue of its simple branchije and its dentition, which is sub-

sfcmtially similar, although it has peculiarities of its own. The
teeth are straight, long, and thin, with a comb-like denticulation.

The innei'most are broader than the others and divided into two
parts, one of which is smooth and the other denticulate—an
ari-angement which is perhaps analogous to that of Chr. morchii
and 6'/w. gonatophora, where the innermost teeth have one large

smooth denticle on the inside and several small ones on the
outside, although in Sphcerodoris it would ajipear that the smooth
part of the tooth corresponds to the outside.

Four species are known, all from the Indo- Pacific.

[24]
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SP'HiERODORIS hMVlS, var. VAKIKGATA.

[Bergh in Semper's Reisen, Heft xvii. p. 924, 1890.]

One specimen from Mnemba on the East Coast of Zanzibar,

found in the act of layiug a ribbon of light violet-coloui'ed eggs.

The body of the living animal was described as firm and shiny,

dark brown in colour above, with greenish and sandy patches
;

the undeiside was a lighter shade of uniform bi'own.

The alcoholic specimen is 31 mm. long, 20 broad, and 14 high.

The foot, which is nearly as large as the body, is 28 mm. ](mg and
15 broad. The colour is mottled-brown of darker and lighter

shades. There are also bands formed of minute black spots, not

very conspicuous, and arranged in an irregular pattei-n, particu-

larly in the neighbovirhood of the branchial opening. Though
the dorsal surface cannot be described as either tuberculate or

papillose, it is not, strictly speaking, smooth, but bears low irre-

gular excrescences wdiich resemble a marine growth. Also, there

are about 10 shallow pits (?g'andular) distiibuted at irregular

intervals round the mantle-edge. Like the bands, they are

inconspicuous, about 1 millimetre wide, with slightly raised edges

and a black centre. The edges of the rhinophore and branchial

pockets ai-e not much i-aised and entire. There are 14 small but

stout, simply pinnate gills, set in a circle which is slightly open
posteriorly. The head is joined to the upper larnina of the foot

at the sides, and there are no distinct tentacles, though two small

prominences by the mouth may represent these. There is a very

narrow but strong labial armature, composed of minute hooks.

The radula is rather narrow, with a wide naked rhachis. There are

about 70 rows, each containing about 25 teeth on either side of

the centre, but the teeth mostly point towards the rhachis, and
the whole arrangement is very iiregular so that the usual radula

formida hardly meets the case. The teeth present the form
characteristic of the genus, but the innermost are somewhat wider

than Bergh's figures of S. Icevis {I. c. pi. Ixxxviii.) and bear 7 or 8

denticles. The denticles on all the teeth are extremely delicate

and fine. There is no stomach apart from the hepatic mass.

The reproductive appai-atus is unarmed.
This form is clearly a Spha^rodoris (as shown by the buccal parts,

head, and branchiae), and, equally clearly, neither S. punctata,

papillata, nor verrucosa. It undoubtedly comes very near to

/S. Icevis, of which 1 provisionally describe it as a variety, but it

varies somewhat from the type specimen described by Bergh both

in the pits, which he does not mention, and in the teeth, and
may prove to be a new species.

I have also examined several individuals, apparently referable

to S. Icevis, captured by the Skeat Expedition at Pulau Bidang
near the Malay Peninsula, Their dentition is like that described

above, and they have a few (in one specimen only two) pits, but
the back is quite smooth and of an almost uniform bluish olive

colour.

Proc. Zool, Soc— 1904, Vol. I. No. XXVII. 27
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Since writing the description of this species I have examined
another specimen, found at Mombasa at low tide. It is strongly

arched, and of a sandy-brown colour with patches of darker brown.
Near the branchial opening are a few bands of minute black

spots, almost invisible except under a lens. On the dorsal surface

are 22 pits, scattered quite irregularly round the margin and in

the middle. The preserved specimen has a small ridge between the

rhinophores, not extending before or behind them, and possibly

due to contraction after death. Around the branchial pocket

is a circular area, marked off from the rest of the back by being
somewhat flatter and lighter in colour. This feature was not
found in any of the other specimens.

Genus Orodoris.

This genus, which Bergh regards as allied to Ifiamira, has the

oval shape, wide mantle-margin, and tripinnate branchiae of an
ordinary Dorid. The doi-sal surface beai's ridges and tubercles.

The mouth-parts show some affinity to Chromodoris. There is a
labial armature composed of bent rods, and the rhachis of the
radula pr-esents thickenings. The innermost teeth are denticulate

on both sides, the next few on the outer side only, and the i-est

are smooth.

Orodoris miamirana B.

[Bergh, " Neue Nacktschnecken," Jour. Mus. GodefFroy, Heft
viii. 1875, pp. 67-71.]

One specimen from New Britain, kindly given me by Dr. Willey.

It is, as preserved, of a uniform olive-green, with a few white
spots on the foot and underside. The length is 58, the breadth 32,

and the height 26 mm. The foot does not project beyond the
mantle ; it is deeply grooved in front and is broad, measuring
15 mm. across without counting the mai^gins, which are turned
inwards. The dorsal surface is arched, and the greater part of it

is covered with composite tubercles. Over the head and round
the edge of the mantle are many smallish tubercles roughly
arranged in three rows. There is one large tubercle somewhat
resembling the terminal lobe of Miamira over the tail, but no
corresponding formation at the other end. Down the middle of

tlie back runs a thick ridge, in which is set the large branchial

opening. It bears six tubercles, one rather small one between
the rhinophoi-es, then two more small ones, followed by two large

ones ; then comes the branchial pocket, and behind it is another
large tubercle. From this central ridge three transverse ridges,

also composed of compound tubercles, run to the sides. The
branchial pocket has a raised rim roughly circular but wavy in

outline. Bergh gives the branchife as 7 ; in this specimen there

ai'e three on each side, an open space behind, and in front a very
bi'oad plume with a small accessory plume at its side. The anal
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papilla is very large and connected with the front branchia by a
membrane, from which an accessory membrane runs to the

accessory branchia. The rhinophores are protected by raised

tubes about 4 mm. high and covered with tubercles. The external

opening of the mouth is unusually large. On each side of it is a
conical well-developed tentacle pointing laterally.

The internal organs correspond with Bergh's description. There
is a moderately large stomach with membranous walls, almost
entirely enclosed in the liver, there being no dilatation whatever
in the digestive tract before it enters this organ. Within the

liver the cavity of the stomach measures about 6 mm. across, and
the intestine when it issues is nearly the same size.

Genus MiAMiRA.

This curious foi'm is of veiy uncertain affinities. Its elongate

shape and labial armature seem to ally it with Chromodoris. But
the teeth are uniform and hamate, withovit denticulations, the

back bears ridges and tubercles arranged in a regular pattern, and
the branchiae are tripinnate. A unique character is presented by
the lappets on the mantle-edge, with gill-like lamellae on their

underside.

MlAMIRA NOBILIS B.

[Bergh, " Neue Nacktschnecken," Jour. Mus. Godeffroy, Heft
viii. 1875, pp. 53-63.]

Two specimens from New Britain given me by Dr. Willey. In
one (hereafter called the first specimen) the tubercles and lobes

are much ampler and more elaborately divided than in the other

(or second specimen), so perhaps the two forms correspond to the

typical species and variety described by Bergh. Bvxt the colour

of both is the same—olive-green with a few white spots on the
lower parts, and there is no difference to speak of in size. The
length is 40 mm., the breadth 14, and the height 18. Down the
middle of the back runs a ridge which bears obscure indications

of being three ridges fused into one. It is abovit 6 mm. high in

the first specimen, and 2 mm. in the second, and in both bears

four tubercles. From the point where these tubercles arise,

transverse ridges run at right angles to the side of the body and
terminate each in a lateral lobe. The mantle-border is marked
by a double ridge. There is a veil-like lobe over the head, which
is trifid in both specimens, and another over the tail, which in the

second specimen is small and simple, but in the first very large

and studded with many accessory tubercles. At the sides of the

body are four lobes, three in front of the branchiae and one behind.

The lateral and terminal lobes bear lamellae on their underside in

both specimens, but in neither are there any under the head-lobes.

The branchial pocket is at the end of the dorsal ridge, raised and
irregularly tuberculate. In the first specimen there is a very

27*
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large posterior tubercle. The openings of the rhinopliores have

slightly raised but smooth edges ; the rhinopliores themselves are

long, straight, and thin, and bear about 30 perfoliations. The
tripinnate branchiee appear to be nine in number, but are so

deeply cleft that it is hard to say how large a group should be

taken as the unit. The foot is narrow and not \'ery clearly marked

off from the head ; it is distinctly but not deeply grooved in front.

The internal anatomy is as described by Bergh. Both the labial

armature and the radula are bright yellow. The former consists

of small rods, straight or bent, but in all cases hooked at the end

and not bifid. The teeth of the radula are somewhat irregular in

shape, but no denticulations are discernible ; the innermost teeth

close over the rhachis. The oesophagus widens out into a distinct

dilatation before entering the liver.

EXPLANATION OP THE PLATES.

Plate XXIII.

Fig. 1. Chromodoris reticulata (p. 386). Anterior end, showing relations and

proportions of head, foot, and mantle, a, ridge connecting head and foot

;

b, groove in anterior edge of foot; m, mouth.

2. Diagram of the arrangement of the gills, the positions of which are shown by
transverse sections of their bases : a, anus.

3. A single gill cut across, showing r., rachis ; h.v., blood-vessels ; and p., portions

of three of the pinnaj borne on the sides of the rhachis.

4. Portions of the radula. a, central teeth ; b, the form of the majoritj' of the

teeth ; and c, those intermediate in shape and position between a and b.

5. The alimentary canal. The liver is cut away and the stomach laid open.

sal. Salivary gland of right side.

st.c. Thin-walled anterior diverticulum of

stomach.

st.m. Muscles in stomach-wall.

6. Buccal mass.

g. Gills.

I. Cut surface of liver.

Id. Ducts of liver opening into

stomach.

6. C. sylcesi (p. 387). A living example.

7. C cavce, from life (p. 388). w, edge of mantle ; /, edge of foot.

8. Diagrams of the arrangement of the gills, a, from an e.xample which had

16 gills; b, from one with only 12.

Plate XXIV.

Fig. 1. Chromodoris anmdata (p. 389). Central teeth of radula.

2. Diagram showing positions of bases of gills : a, anal papilla.

3. A living example. The purple border of the mantle is continuous all round,

but is in this case hidden in places by the folding down of the free mantle-

edge.

4. C elizabetJiina, var. africana (p. 392).

5. C. nigrostriata (p. 394), dorsal view.

6. Side view of the same. (The number of branchice was in reality seven, not

nine as here depicted.)

7. C. lineata (p. 396). Teeth of radula : a, from outer, and b, from central part.

8. C.^a»a (p. 399). Living specimen, a. Anterior corners of foot, which may
or may not project beyond mantle-edge (cf. fig. 9).

9. Ventral view of the same showing narrow foot with its prolonged anterior

corners and transverse groove, and proportions of head and mantle.
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