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Diagnos i s . A p l y s i i d a e o f conica l fo rm, na r rower i n front, w ide and 
obl iquely truncate behind. Integument more or less war ty , the war t s 
bear ing v i l l i ; war t s and v i l l i be ing w h o l l y retractile. P a r a p o d i a united, 
save for a dorsa l s l i t ; the free lobes cover ing the s l i t leave two conspicuous 
respi ra tory openings, one at the poster ior and one at the anter ior end . T h e 
poster ior respi ra tory opening, cor responding to the mantle-siphon, lies 
about i n the midd le o f the poster ior disc, the anter ior opening outside the 
disc, somewhat i n front o f the disc's anterior marg in . S h e l l so l id , hatchet-
shaped, the free spi re calloused. P e n i s a rmed or unarmed. R a d u l a w i t h 
inconspicuous, of ten reduced rhach id ian tooth and many laterals w i t h long 
s imple cusps. 

Shor t h i s tory o f the genus 

T h o u g h most authors consider it, w i t h C u v i e r (1804) a d i scove ry of 
Pe ron , that R u m p h i u s ' an imal o f plate X belongs to the shel l o f h is plate 
X L , this seems not true. I f we compare the text o n p. 38 on Limax (marina) 
tertia w i t h that on p. 122-3 o n t n e Opercula callorum, i t is clear that 
R u m p h i u s was speaking o f the same species o f mollusc, that the only 
mistake Schijnvoet, the editor o f R u m p h ' s M . S . , made, was that he d i d 
not refer to p. 38 w h e n R u m p h i u s on p. 122 r emarked : "zi jnde een slach 
van den L i m a x mar ina" . T h e " t h i r d ope rcu lum" lies i n the flesh and 
looks l ike a ham ("schonkje van een va rken" , w h i c h may be a scapula, 
as some have interpreted it, or a ham, as R u m p h i u s h imse l f sa id on p. 3 8 ) . 

A l l details on the taste and smel l and on the habitat are the same o n p. 38 

and p. 123. W e may conclude that R u m p h i u s intended the same an imal , 
though the descr ip t ion o f the an ima l and that o f the shel l were each 
inserted i n a separate chapter o f the book by Schijnvoet. T h e fur ther 
h is tory o f the genus w i l l be clear f r om the fo l l owing short summary, 
g iven w h i l e so many o ld types were so of ten renamed. F u r t h e r l i terature 
w i l l be found i n the geographical section. 
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Limax marina tertia R u m p h i u s , 1705, p. 38, p i . X no. 5 ( an ima l f r o m 
A m b o n ) . 

Derde slack van de Opercula callorum (resp. derde van de vi jfde soort 
van k l ipkleevers) R u m p h i u s , 1705, p. 122-3, pi- X L f i g . N (shel l f r o m 
A m b o n ) . 

Doris verrucosa Barbu t , 1783, p i . I V f ig . 1 ( th is is R u m p h i u s ' p i . X f ig . 
5, the text (p. 36) describes a Eu ropean Doris); non D. verrucosa L i n n e , 
I 7 S 8 , p. 653, w h i c h is an Oncidium? and a Phyllydia verrucosa. 

(Patella) Scapula M a r t y n , 1786, v o l . I l l f i g . 99 (a shel l f r o m A m b o n ; 
for the date see D a l l , P r o c . U . S . N a t . M u s . , v o l . 33, p. 187). 

Patella auricularia Solander , 1786, p. 154 (name for Rumphius* shel l 
p i . X L f ig . N , f ide Iredale, 1929, p. 292) . 

Dolabella c alios a L a m a r c k , 1801, p. 62 (name for R u m p h i u s p i . 40, f i g . 
12) ( s i c ! I have only seen editions o f the " R a r i t e i t k a m e r " w i t h the Dola­
bella shel l on p i . X L numbered N , never 12). 

Dolabella . . . C u v i e r , 1804, p. 437, p i . 29 f ig . 1 ( an an imal , collected by 
P e r o n at He de France , described and f igu red ) . 

Dolabella rumphii C u v i e r , 1817, p. 398 (name for the foregoing an imal , 
w h i c h C u v i e r iden t i f i ed w i t h R u m p h ' s an imal and shell , though he w r o n g l y 
gives p i . X f i g . 6, instead of f i g . 5 ) . 

Dolabella peronii B l a i n v i l l e , 1819, p. 395 (name for Peron ' s an ima l after 
C u v i e r ' s descr ipt ion, and for R u m p h ' s shel l w h i c h , on Peron ' s author i ty , 
B la inv i l l e considers iden t ica l w i t h that of Peron ' s an ima l ) . 

Dolabella rumphii B l a i n v i l l e , 1819, p. 395, non C u v i e r ! (name for 
R u m p h ' s an ima l p i . X f i g . E or 5, w h i c h B l a i n v i l l e does not regard iden­
t ica l w i t h R u m p h ' s shell , nor w i t h Peron ' s an ima l as described by C u v i e r ) . 

Dolabella rumphii V a n Hassel t , 1824, p. 54 (descr ipt ion o f an an ima l 
f rom Peperbaai , Java . T h e d r a w i n g after the l i v i n g an imal was later 
reproduced by R a n g and is s t i l l extant i n the L e i d e n M u s e u m . A n an ima l 
collected by V a n Hasse l t and preserved i n the same M u s e u m could be 
examined) . 

Aplysia (Dolabella) hasseltii R a n g , 1828, p. 49, p i . X X I V f i g . 1 (after 
the d r a w i n g by V a n Hasse l t ) . 

Aplysia dolabella D u f o , 1840, p. 202 (a name for Rumph ' s an imal , after 
L a m a r c k ' s generic name) . 

Dolabella rumphii va r . maculosa B e r g h , 1905, p. 18 (new name for 
D. hasseltii). 

etc. etc. 
Aplysia (Dolabella) gigas R a n g , 1828 (shel l on ly , the animal is described 

hereafter) . 
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T h e other specif ic names, as w i l l be shown a l l synonyms o f Dolabella 
scapula ( M a r t y n ) , are g i v e n i n the geographical section. T h e fo l l owing 
authors have g iven a survey o f the genus: R a n g (1828), Sowerby (1868), 

M a z z a r e l l i (1893), P i l s b r y (1896), C l e s s in (1899), B e r g h (1905) , M a c F a r -
land (1918). 

It is the author 's op in ion that the genus Dolabella contains on ly two 
species, v i z . , D. scapula ( M a r t y n ) and D. gigas ( R a n g ) . 

T h e Species o f the Genus Dolabella 

Dolabella scapula ( M a r t y n ) (= D. agassizi, andersoni, auricularia, 
callosa, dolabella, ecaudata, hasseltii, hemprichii, neira, peronii, rumphii, 
teremidi, tongana, truncata, variegata). T h i s species can be d is t inguished 
f rom the fo l l owing by the shell , w h i c h here has a heavi ly calloused spire, 
and by the penis w h i c h is unarmed. T h e glans is rather short, foliate 
(bear ing two folds of s k i n , a smaller and a broader, each on one side o f 
the spermatic groove) . 

Dolabella gigas ( R a n g ) . T h i s species was t i l l now only k n o w n as a 
shel l , wh ich bears on the spire a ve ry large, th in , erect, saucer-shaped 
accessory p la te ; only the apex o f the shell bears on its inner s ide a smal l 
lump of callus. T h e penis o f this species is armed, hav ing smal l tubercles 
bear ing spines, a r ranged on longi tudina l folds o f the praeput ium, especially 
on the heavier folds border ing the spermatic groove. T h e glans penis has 
the same spine bear ing tubercles t i l l about ha l f w a y i ts length and especial ly 
on the side opposite the spermatic groove. T h e glans is long, th in and conical 
and does not show the side flaps of the preceding species. 

M a t e r i a l examined ( A = M u s e u m A m s t e r d a m , L = M u s e u m L e i d e n ) : 

Dolabella gigas ( R a n g ) 

1 specimen, Moluccas, 1858, leg. Van der Hucht (A). 
3 shells, idem, idem (A). 
1 shell, Moluccas (A). 
1 shell, Indian Ocean (A). 
3 shells, without locality ( i A , 2L). 
5 shells, Mauritius (A). 

Dolabella scapula ( M a r t y n ) 

3 specimens, Telok Dalam, Nias, leg. Dr. J . P. Kleiweg de Zwaan (A.). 
1 specimen, Sabang, leg. G. Herman (A). 
1 specimen, Java (probably Peperbaai 1823), leg. Van Hasselt (L). 
1 specimen, Island Hoorn, Bay of Batavia, leg. Dr. J . Verwey et W . S. S. van Benthem 

Jutting (A). 



2 0 0 H . E N G E L 

i specimen, Bay of Batavia, leg. Dr. C. Ph. Sluiter (A). 
I specimen, Island Kerkhof, Bay of Batavia, leg. Jhr. W . C. van Heurn, 31-VII-1927 

(A). 
1 specimen, Pulu Panggang, Thousand Islands, Java Sea, leg. Dr. J . D. F. Harden-

berg (A). 
1 shell, Tjilaut Eureum, S. Coast of Java (Geol. Inst. Amsterdam). 
3 specimens, Sailus Ketjil, Paternoster Islands, close to reef (Stat. 37 Siboga Exp., 

cf. Bergh, 1905, p. 18) (A). 
2 specimens, Bay of Bima, near South fort and Bima anchorage (Stat. 47 Siboga 

Exp., cf. Bergh, 1905, p. 13) (A). 
1 specimen, Buka or Cyrus-bay, south coast of Rotti Island (Stat. 299 Siboga Exp., 

cf. Bergh, 1905, p. 18) (A). 
4 specimens, Pepela-bay, east coast of Rotti Island (Stat. 301 Siboga Exp., cf. 

Bergh, 1905, p. 13) (A). 
2 specimens, Sanana-bay, east coast of Sula Besi (Stat. 193 Siboga Exp., cf. Bergh, 

1905, P. 18) (A). 
1 specimen, Moluccas, 1858, coll. Van der Hucht (A). 
5 shells, Moluccas, don. G. de Seriere (A). 
2 shells, Moluccas (A). 
1 specimen, Ambon, leg. Forsten (L.). 
1 specimen, Bay of Ambon, leg. Ludeking (L). 
1 specimen, Ambon, leg. Bleeker (A). 
1 shell, Ambon, leg. Hoedt (L). 
1 specimen, Banda, leg. Van de Velde (A). 
1 specimen and 1 shell, New Guinea, leg. Dr. H . Macklot (L). 
1 shell, Waigeu, ex museo F. van Heukelom (A). 
1 specimen, Biak Island, near New Guinea, 1915, leg. W . K. H . Feuilleteau de 

Bruyn (A). 
2 specimens, Kaimana, Southwest New Guinea, 1330 44" E . 3 0 41' S., reef, leg. 

L . Hendriks, 28-VIII-1910 (A). 
4 specimens, Pulu Sangursiapo, Tawi-Tawi Islands, Sulu Archipelago (Stat. 93 Siboga 

Exp., cf. Bergh, 1905, p. 19) (A). 
1 shell, Philippine Islands (L). 
1 specimen, probably Japan (Mus. Berlin). 
2 specimens, Tiop, Bougainville Island, Solomon Islands, 3-4-XI-1909, leg. H . Schoede 

(Mus. Berlin). 
1 shell, New Caledonia (A). N.B. This specimen was labelled: "Dolabella sulcata 

Bernardi, Nw. Caledonia, ab auctore". As far as I know this species was never 
published by Bernardi, the name is only a museum name. The shell is that of the 
common D. scapula. 

2 shells, Indian Ocean (L). 
4 shells, Mauritius (2A, 2L). 
2 shells, Mauritius, coll. Schepman (A)-
3 specimens, Island Inhaca near Lorengo Marquez, July 1934, leg. Prof. Dr. C. J . 

van der Horst (A). 
1 specimen,, idem, no date (A). 
6 specimens without locality (5L, i A ) . 

Dolabella gigas as a separate species 

H i s t o r y o f the species. 

Aplysia (Dolabella) gigas R a n g , 1828, p. 48, p l . I l l f i g . 4, after the 
shell only , f r om the " M e r des Indes". 
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Dolabella gigas Deshayes, 1863, p. 53, ment ioned f r o m He de la Reun ion . 
Dolabella gigas Sowerby i n Reeve, 1868, X V I , p i . I f i g . 1 (new figures 

after specimens f r o m " I n d i a n Seas" ; i n C u m i n g ' s col lect ion there were two 
young shells, probably this species, f r om the R e d Sea) . 

Dolabella gigas L i e n a r d , 1877, p. 53 ( M a u r i t i u s ) . 
Dolabella gigas Mar t ens , 1880, p. 306 ( V o n P r o f . M o b i u s lebend auf 

M a u r i t i u s gefunden. B i s 30 cm lang, v io le t t und grau, mi t konischen an 
der Spi tze abgerundeten einfachen W a r z e n , wahrend die folgende A r t 
o l ivengr i in ist, m i t spi tzen W a r z e n , w o r a u f spitze Pap i l l en stehen. Beide 
stossen viole t ten Sch le im aus dem Mante lspal t aus) . 

Dolabella gigas P i l s b r y , 1896, p. 152, p i . 65 f igs. 4-6. These f igures are 
new, but P i l s b r y does not ment ion thei r local i ty. 

Geographical d i s t r ibu t ion (see map, f i g . 1 6 ) : M a u r i t i u s (b ) , R e d Sea 
(a ) , Moluccas (c) (described be low) . 

D e s c r i p t i o n of the an ima l of Dolabella gigas. 

A s ment ioned above we could investigate one specimen o f this species 
f rom the Moluccas (1858) i n our M u s e u m f rom the V a n der H u c h t co l ­
lections. It was compared w i t h M a c F a r l a n d s beaut i ful descr ipt ion of h is 
D. agassizi. 

E x t e r n a l characters. 
Genera l f o r m and colour . A s m y f igure 1 shows, the body i n i ts preserved 

condi t ion has the same out look as D. scapula. T h e body carr ies a lot o f 
tubercles, w h i c h i n thei r centre c lear ly show the t ip o f the retracted part . 
A c c o r d i n g to M a r t e n s (1880, p. 306) these appendages are s imple (not 
branching as i n D. scapula). 

T h e y are more c rowded on the disc than on the rest o f the body. L i k e 
i n D. scapula some parts o f the s k i n are quite smooth and even. T h e sk in 
between the nodosit ies looks l ike shagreen leather, a cur ious feature 
w h i c h I d i d not see i n any specimen o f D. scapula. I n the smoother parts 
of the sk in , however, these ve ry smal l shagreen tubercles may disappear 
a l so ; they may be present o r not on the larger nodosities. T h e m a r g i n o f 
the disc is vi l lose, its v i l l i are not a l l and not completely retracted. T h e 
surface o f the foot is smoo th ; as usual i n the genus, the foot shows no 
clearly defined margins , on ly i n front there is a groove between the foot 
and the head, w h i l e its r ight anter ior corner has a tentacle-like fo rm, as' 
the f igure shows. T h e anter ior tentacles are s t rongly contracted, ear-like. 
T h e l ikewise contracted rhinophores stand close together and on ly show 
a smal l groove on their top, not con t inu ing a long the whole length. T h e 
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body colour is that of all Dolabella's after preservation in alcohol, a dirty 

yellow, but the remains of dark pigment blotches are clearly visible here 

and there, as the figure shows. 

The length of the preserved body is 108 mm, its greatest transverse 

diameter 64 mm, its greatest height about 40 mm. The posterior disc is 

54 mm broad and 51mm long. The total length of the epipodial slit is 

Fig. 1. Dolabella gigas (Rang) from the Fig. 2. Dolabella gigas (Rang), 
Moluccas, from above. Natural size. diagrammatically to show the pallial 

complex. F o r explanation see text, o, 
osphradium; g, genital pore. 

60 mm (i.e., 0.5 of the body length), beginning about 41 mm (i.e., 0.38 of 

the body length) from the anterior end of the body and 26 mm from the 

rhinophores. M y figure 1 shows the epipodial slit continuing far into the 

disc. In this figure the posterior part of the disc is shortened in per­

spective and, moreover, it is strongly contracted. Smoothing out as far 

as possible the corrugations one can measure a distance of 25 mm between 
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i ts pos ter ior border and the poster ior end o f the body, so that we may 
say, that the poster ior opening lies i n the centre o f the disc . T h e epipodial 
s l i t is w i d e l y open. I do not see any th ing o f i n t e r lock ing grooves and 
ridges, no r o f the l o w sharp-edged fo ld round the poster ior opening 
described by M a c F a r l a n d . 

T h e s k i n is not so ve ry thick, i n the middle o f the foot V2 m m > th icken­
i n g i n front t i l l 2 m m and behind t i l l 5 m m . 

T h e pa l l i a l complex. T h i s has been d r a w n i n f igure 2. U n h a p p i l y it 
was, o f course, on ly after I had removed and studied the shel l , that I 
recognized this an ima l to be D. gigas. So the t r iangular shel l - foramen 
shown i n f igure 1 has been reconstructed after the traces i t had left o n 
the surface of the shel l . L i k e w i s e , the mantle-flap, w h i c h encloses the 
shel l , is shown i n f igure 2 shrunk after the removal o f the shel l . O r i g ­
ina l l y it was larger. H e r e i t is indicated by a heavy l ine , ending behind 
i n the mantle s iphon w h i c h contains the anal opening i n i ts w a l l . A l ine 
o f dots and stripes runn ing over the middle o f the mantle indicates the 
place where i t is fastened to the bot tom o f the cavi ty . T h e r ight h a l f is 
free and cavers the c t en id ium (especially w h e n the shel l i s present, 
w h i c h i n ou r f igure is not the case), the left half 's underside is one w i t h 
the bot tom o f the mant le cavi ty . T h e t r iangular shel l - foramen i n the roof 
o f the mantle, d r a w n i n f igure 1, has not been re f igured i n f igure 2. 

T h e left ha l f o f the mantle contains i n i ts w idened h inder par t the 
"saucer- l ike appendage" of the shell , w h i c h is typ ica l for this species. 
T h e c ten id ium, as may be seen i n f igure 2, has the common f o r m (cf . 
M a c F a r l a n d ) . Its osphradium (0) is seen, as a l i t t le s l i t , near i ts anter ior 
end. T h e c i rcumference o f the mantle cav i ty is here indica ted by a b roken 
line. T h e left par t o f i ts f loor (par t ly covered by the mantle) contains 
the k idney, indica ted i n f igure 2 by a f ine continuous l ine. I could not 
f i n d the renal pore. T h e f loor o f the mantle cav i ty r ight o f the c t en id ium 
contains the geni tal pore (g), f r om w h i c h the geni ta l groove runs fo rward 
to the r igh t side of the head, where the penis lies invaginated into the 
body cavi ty . A s is w e l l known , this external geni ta l groove consists o f 
two smal l folds, w h i c h f o r m a gutter, th rough w h i c h , as H i r a s e (1929, p. 
n o ) observed, the sperma as w e l l as later on the spawn take thei r way . 
C u r i o u s l y enough a somewhat na r rower groove runs f rom the geni ta l 
pore backward . I n f igure 2 i t has been indica ted by two dotted l ines. 
A s can be seen this groove branches on the fo ld o f the saucer-like 
appendage, one branch f o l l o w i n g its outer contour, one ending into the 
siphon. A s M a c F a r l a n d showed, the knob formed by the saucer-l ike 
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appendage (or i n D. scapula by the ca l lus ) serves the purpose o f shut t ing 
the s iphon w h e n necessary. T h e use o f the described accessory grooves is 
not clear, they may serve the excre t ion o f some geni ta l waste product . 
T h e f loor o f the mantle cav i ty r igh t o f the groove i s glandular , l ikewise 
the free r igh t par t o f the mantle. 

Fig. 3 . Shells of Dolabella gigas (Rang), a, b, from the animal here, described, 
Moluccas, 1858, V a n der Hucht-collection; a, from above, b, from below; c-f, also-
from the Moluccas; c-e, belonging to the V a n der Hucht-collection; g, without 

locality; h-l, from Mauritius. X ^ . 

T h e shell (see f igure 3 a and b) is conspicuous i n this species, because 
o f the mentioned saucer-l ike appendage, instead o f a callous knob. A smal l 
callus is present on the inner side o f the apex. T h e calcareous layer is o f 
the same size as the cu t icu la r por t ion , i t is more s o l i d than i n D. scapula 
and beaut i fu l ly porcela in-whi te w i t h i n . P i l s b r y (1896, p. 152) g ives a 
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v e r y good descr ipt ion o f i t . O u r shel l ( f i g . 3 a a n d 6) has a length o f 

46 m m a n d a breadth o f 32 m m . 

T h o show the great v a r i a t i o n of this organ, the f igures 3 c to / are 

g i v e n , af ter loose shells i n o u r M u s e u m . 

T h e penis. A s i n a l l A p l y s i i d a e the penis is invaginated at the r i g h t 

side o f the head under the r i g h t anter ior f i r s t tentacle. T h e geni ta l 

groove runs f r o m the genita l pore ( f ig . 2 g), w h i c h , as sa id , here l ies 

under the anter ior part o f the c t e n i d i u m , a l o n g the m i d l i n e o f the back 

a n d then to the r ight , e n t e r i n g the p e n i a l opening. T h e groove continues 

a long the w a l l o f the p r a e p u t i u m ( f i g . 4). T h e p r a e p u t i u m consists o f a 

n a r r o w , smooth, s imple part a n d a w i d e n e d part , w h i c h last contains the 

Fig. 4. Dolabella gigas (Rang). The penis and its praeputium. 
a, the opening in the body wall ; a-b, the narrow, smooth part 
of the praeputium; b-c, the wider, folded and armed part of 
the praeputium; c-d, the retractor muscle; c-e, the glans 

penis. Natural size. 

glans a n d ends i n the retractor muscle. T h i s w i d e r part shows m a n y 

longi tudinal folds a n d i s covered w i t h tubercles b e a r i n g s m a l l conical 

spines on t h e i r top. T h i s a r m a t u r e is especially s t r o n g o n the two folds 

b o r d e r i n g the spermatic groove. It continues a long the free glans to about 

h a l f w a y i ts length, especially on the side opposite the groove. A s the 

f igure shows, the glans is long, t h i n a n d conical a n d does not s h o w the 

side-flaps, w h i c h are descr ibed f o r the other species. T h e t w o parts o f 

the penis sheath are each about 30 m m long, the glans has a length 

o f 50 m m . 

I n t e r n a l characters. 

C o m p a r i n g this a n i m a l w i t h the d e s c r i p t i o n g i v e n b y M a c F a r l a n d f o r 

his D. agassizi, I can only a d d : 

T h e mandibles are 8 já m m l o n g and 4j4 m m broad, t h e i r microscopica l 

s tructure as described b y M a c F a r l a n d . 

T h e r a d u l a i s m o r e than 12 m m l o n g and 14 m m broad. I counted m o r e 

than 55 r o w s a n d t i l l 203 teeth on one side i n the 28th r o w . T h e f o r m o f 
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the teeth is best understood f r o m f ig . 5. I t is clear that the midd le tooth 
looks l ike that f igured by B e r g h for D. rumphii, but i t shows no denticles. 
It d i f fe r s somewhat i n the d i f ferent rows. T h i s specimen i s a good 
example o f the v a r i a t i o n i n the radula. I f we compare the f i r s t left and 
the f i rs t r ight tooth, we see that the f i rs t r ight resembles much more the 
middle tooth, wh i l e the left has a heavier denticle. It is l i kewise clear 
f rom our f igure that each tooth, as might be expected, agrees w i t h its 

3 2 1 3 

2 5 , ^ 

Fig. 5. Dolabella gigas (Rang). Radula. The median part of the 25th to the 28th row 
of teeth. Some of the side teeth of the 27th row, indicated by their number, are 
given to show their form in different aspects. As the middle tooth of D. scapula 
seems to form a point of discussion among the authors, I have given here the median 
tooth of one of the last (54th) rows, as this is the least worn, somewhat more 

enlarged than the others, to show the irregular form of the blade. 

predecessors and its fo l lowers i n a long i tud ina l d i rec t ion . F o r compar ison 
I have g iven a larger f igure of one of the last, least worn , middle teeth, 
to show the exact f o r m of the rather i r regula r blade. 

T h e layer o f palatal spines seems to detach quite easily f rom the palatal 
folds, for I could only f i n d some traces of i t , after much searching. These 
showed the same microscopica l s t ructure as that described by M a c F a r l a n d . 

T h e rest o f the intestine agrees w i t h M a c F a r l a n d ' s descr ip t ion, though 
some features showed var ia t ions w h i c h most probably were i nd iv idua l , e.g., 
the f o r m and the d i rec t ion of the folds of the oesophagus and the fo rm o f 
the tooth bases i n the stomach. 
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T h e species Dolabella scapula ( M a r t y n ) 

H i s t o r y o f the species. 

F o r the earl ier h i s to ry see the f i rs t page o f this ar t icle , where a short 
h i s to ry o f the genus is g iven . A s i t is the author 's op in ion , that, except for 
D. gigas, a l l the other animals f o r m but one species, w h i c h must be cal led 
D. scapula, the names there mentioned, except D. gigas, can be regarded 
as synonyms o f D. scapula. T h e further synonyms are found i n the geo­
graphica l sect ion here after, they a re : D. agassizi, andersoni, auricularia, 
callosa, dolabella, ecaudata, hasseltii, hemprichii, neira, peronii, rumphii, 
teremidi, tongana, truncata, variegata. 

Desc r ip t i on o f the an ima l of D. scapula as compared w i t h that o f 
D. agassizi by M a c F a r l a n d and o f D. gigas here above. 

E x t e r n a l characters. 
Genera l f o r m and colour. I a m f i r s t descr ib ing here the three animals 

captured by P r o f . K l e i w e g de Z w a a n at T e l o k D a l a m , i s land N i a s . T h e y 
look l ike the figures g iven by R a n g for D. hasseltii (1828, p i . X X I V f ig . 
1) and those o f D. hasseltii i n the As t ro l abe A t l a s ( Q u o y & G a i m a r d , 
1832, M o l l . , p i . 23 f ig . 1) both i n the fo rm and i n the many fleshy pro­
cesses. T h e animals are beaut i fu l ly preserved. A l l three show b r o w n 
blotches i r r egu la r ly scattered over head, back and disc, as m y f i g . 6 shows. 
T h e tentacles are aur iculate , the rhinophores have a s l i t a long their upper 
outer half . T h e retract i le c i r r h i o r v i l l i are found everywhere, except on 
the foot, even on the tentacles and rhinophores. O n e can d i s t ingu i sh larger, 
of ten mul t ip le o r branched processes, most ly on tubercles, and smaller , 
s imple ones, scattered between these and also on tubercles. I n a l l three 
specimens I see a p a i r o f large and conspicuous branched c i r r h i to the 
r ight and the left o f the anter ior opening of the mantle sl i t , but the i r 
spec i f ic i ty seems ve ry doubtful . F o r the rest I do not see any regular i ty . 
The re are tubercles on the head, between the rhinophores, w h i c h are rather 
wide apart, and everywhere on the back. O n the disc they seem to be more 
crowded. T h e discs are a l l three s t rongly corrugated by contract ion. 
C o m p a r i n g these specimens w i t h that o f D. gigas described above, w h i c h 
has a much thinner s k i n (here i t ranges f rom 4 m m , i n the midd le o f the 
foot, to 8 m m , i n front, and t i l l 12 m m and more, beh ind) , i t seems to me, 
that i n D. gigas there are less smal l c i r r h i , w h i l e the tubercles are more 
numerous and more conspicuous., L i k e i n D. gigas the fringe o f the disc here 
consists o f many i r regu la r lobes. I n f i g . 6 I have d r a w n the largest an imal 
after the mantle cavi ty had been l a id open. T h e whi te r i n g round this cav i ty 
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Fig. 6. Dolabella scapula (Martyn). The 153I mm long animal collected by Prof. 
Kleiweg de Zwaan at Nias. The disc has been cut away, so that the mantle cavity 

lies open. For further explanation see text, a, anus; g, genital opening. 
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shows the ve ry th ick s k i n i n transverse section w i t h its caverns. T h e contour 
of the disc, as i t o r ig ina l ly was, has been d r a w n i n a fine dotted l ine . 

T h e length of the three animals is 153, 131 and 120 m m respectively, their 
greatest breadth 100, 76 and 77 m m . T h e disc is l ong 67, 60 and 60 m m 
and broad 87, 72 and 64 m m . T h e total length o f the epipodial sl i t is 60 m m 
(i.e., 0.39 body length) , 47 m m (i.e., 0.36 body length) and 53 m m (i.e., 
0.44 body length) . T h e distance f rom the anter ior end o f the sl i t to ths 
rhinophores is 38, 34 and 31 m m , and to the anter ior t i p o f the body 
55 m m (i.e., 0.42 body length) , 57 m m (i.e., 0.43 body length) , 46 m m 
(i.e., 0.38 body length) , l h e poster ior opening of the sl i t lies i n the f i r s t 
species 23 m m f rom the anter ior border o f the d isc and 43 m m f rom the 
poster ior border. I n the second specimen these measurements are 20 and 
40 m m and i n the t h i r d about the same. F o r c los ing the slit , the midd le 
part of the left border lies obl iquely w i t h i ts smooth under surface over 
the smooth and oblique upper surface of the r igh t border, exact ly f i t t ing 
together over a surface o f about 50 m m breadth. T h e anter ior opening is 
ova l w i t h na r row, somewhat upstanding borders. T h e thinner inner borders 
o f the s l i t pass round the ova l poster ior opening, w h i c h they can close, as 
I see i n m y 131 m m specimen. T h i s poster ior open ing l ies exact ly above 
the s iphon o f the mantle. 

T h e pa l l i a l complex. I n the same f igure 6, I have d r a w n this , somewhat 
d iagrammat ica l ly . T h e heavy b roken l ine gives the l im i t s o f the mantle 
cavi ty . A s the f igure shows, the sk in su r round ing the cav i ty is ve ry th ick , 
f rom 7-23 m m , hav ing a spongy texture, the p r inc ipa l holes o f w h i c h 
were d rawn . T h e heavy continuous l ine gives the contour o f the mantle, 
w h i c h is fastened w i t h i ts left ha l f to the bot tom o f the cavi ty , f r o m the 
th ick continuous l ine to the l ine o f dots and stripes. T h e part r igh t of this 
l ine is free and covers the g i l l . T h i s mantle contains the shel l . T h e shel l 
foramen has been d r a w n i n a t h in continuous l i n e ; through this opening 
the shell i s v is ib le . T h e callous spire o f the shell is anchored i n the bot tom 
of the mantle c a v i t y ; above i t I have indica ted by a dotted area the 
" th i cken ing i n the f loor o f the pa l l i a l chamber", a disc o r button, men­
t ioned by M a c F a r l a n d , w i t h w h i c h the an ima l migh t close the poster ior 
mantle opening. A b o v e i t the free mantle borders r ise to f o r m the s iphon, 
w h i c h i n its pos ter ior po r t i on contains the anal opening, here indicated by 
a smal l cross (a ) . T h e k idney lies i n the left- part o f the f loor o f the 
mantle cavi ty , i t has been indicated i n the d r a w i n g by a t h i n continuous 
l i n e ; i ts r igh t angle reaches under the left part o f the mantle. I d i d not 
see the renal pore. A b o v e the kidney, i n the left anter ior corner o f the 

Zoologische Mededeelingen X X I V 
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mantle cavity, lies the per icard . T h e par t o f the mantle cav i ty under the 
mantle f lap may be cal led the g i l l c a v i t y ; i t is l i m i t e d on the left by the 
heavy line o f dots and stripes and on the r igh t by the heavy b roken l ine. 
L i k e i n D. gigas, there is a system o f grooves o n the f loor o f the mantle 
cavi ty . These are l i m i t e d by smal l folds of sk in , here indicated by double 
l ines . O n e of these grooves l imi t s the "but ton" . A second runs f r o m the 
genital opening (g), w h i c h lies under the anterior par t o f the g i l l to the 
poster ior border o f the mantle. F r o m the genital pore, the geni ta l groove 
runs through the anter ior opening of the mantle s l i t , a long the back, to the 
r igh t side of the head, where i t enters the penis-opening. T h e free r igh t 
par t o f the mantle, under the shell , i s ve ry glandular and of a da rk b r o w n 
colour . T h e f loor of the mantle cavi ty , r igh t o f the grooves to the genital 
pore, is also ve ry g landular ( G l a n d u l a B o h a d s c h i ) . N e a r the anter ior 
entrance o f the mantle cavi ty lies the osphradium, v is ib le as a smal l cleft. 

T h e other specimens here examined w i l l be compared w i t h each other 
and w i t h the animals f r o m the l i terature i n the geographical section (see 
be low) , but a p re l imina ry considera t ion of the va r i ab i l i t y o f the external 
features may take its place here. A c c o r d i n g to me, the external characters 
show such wide va r i a t ion , that i t is impossible to d i s t ingu i sh species o r 
even variet ies among these animals . A c c o r d i n g to l i tera ture the colour is 
ve ry variable and may change i n the .same an ima l f r o m black or b r o w n to 
green (Risbec, 1928, p. 45. See further under the h e a d i n g : F igu re s and 
descriptions o f l i v i n g an ima l s ) . T h e ex t rao rd ina ry th ick and musculous 
s k i n a l lows o f an endless va r i a t i on i n f o r m and measurements i n the 
same an imal . 

F i g u r e 7 represents a section through the whole sk in , not far f rom 
the disc, the section measur ing 9 m m f r o m the upper to the under surface. 
T h e upper surface, w h i c h is covered by an epidermis of c y l i n d r i c a l cells, 
shows large round glands, imbedded i n the u n d e r l y i n g tissue, resembling 
the glands described and f igured by F r o u t i n (1937, p. 78 seq. and p i . I l l 
f i g . 31) and showing the same para l le l fissures. T h e connective tissue is 
rather compact near the surface, becoming more loosely tex tured i n the 
deeper layers. The re is no regular i ty whatever^ but the usual elements are 
present (cf. H o f f m a n n , 1939, p. 527 seq. and F r o u t i n , 1937). Imbedded i n 
the enormous mass of collagene fibres, the muscle fibres, of ten connected 
i n bundles, are conspicuous. A s the figures show, they may pass across the 
whole section, but this is not necessari ly the case. 

T h e under surface has no c y l i n d r i c a l epi thel ium, the cells seem to be 
rather of the flat type. N e a r i t heavy transverse and longi tud ina l muscle 
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bundles are present. T h e lacunae shown i n f i g . 7 correspond to those 
f igured i n f i g . 6 (on the cross section o f the base o f the removed 
parapodia ) . 

I t is clear, that such a th ick layer (4-12 m m and more) o f criss-cross 
f ibres must be ve ry elastic. T h e many 
muscles w i l l a l low fo r contrac t ion i n 
a l l d irect ions. M o r e o v e r the water 
contained i n the spongy texture must 
contr ibute to the e las t ic i ty and ex­
tens ib i l i ty o f the whole (cf . Jo rdan , 
1901). 

I t w i l l be necessary to k n o w whether 
the presence o r absence o f the v i l l i 
on the s k i n is a specific o r subspecif ic 
character o r so var iab le that i t is o f 
no importance. T h e r e have been 
described "species" o f Dolabella w i t h 
a smooth s k i n o r w i t h some smal l and 
low tuberculat ions as the i r specific 
character. S t u d y i n g the many an i ­
mals at m y disposal , I d i d not f i n d 
any wi thou t v i l l i , tubercles or their 
remnants, w h i c h last both always 
gave the impress ion to be retracted 
v i l l i . O f three animals f r o m Inhaca, 
near L o r e n z o Marques , two have 
clear and dist inct v i l l i , w h i l e the 
t h i r d has a smooth sk in , on w h i c h 
only i n some places rests o f the v i l l i 
can be found, especially o n protected 
o r less contracted parts o f the sk in . 

Fig. 7 . Dolabella scapula (Martyn) from Kerkhof Island, Bay of Batavia. Left: section 
through the whole skin, not far from the disc ( 9 mm high); right: muscles in this part 
of skin (diagrammatical), at the right a villus-top, near the under surface lacunae 

and heavier transverse and longitudinal muscles. 
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Fig. io. Dolabella scapula (Martyn). 
Same piece of skin as fig. 7 , section 
through the skin in a place where 

Fig. 8 . Dolabella scapula (Martyn). Same piece of skin obviously a villus was totally re-
as fig. 7 , section through a partly retracted villus. tracted. 

Fig. 9 . Dolabella scapula (Martyn). Same piece of 
skin as fig. 7, section through a partly retracted villus. 
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It must be supposed, that some authors repor t ing a w h o l l y smooth s k i n , 
have o v e r l o o k e d tfhe i n d i s t i n c t and s m a l l rests o f the tube rcu la t ions . 
I have the impress ion that, i n the l i v i n g an imal , v i l l i are a lways present, 
be i t i n greater quant i ty i n one than i n another an imal (see below under 
the head ing : T h e l i v i n g a n i m a l ; cf. R a n g and A n o n y m u s especial ly) . These 
v i l l i are ve ry retractile, as has been reported already by the ear l ier authors 
( c f . «Van Hassel t , Eh renbe rg ) . O n preservat ion they w i l l be retracted more 
or less s trongly, but, as sa id , even when ve ry s t rong contract ion takes 
place, remains are a lways vis ib le . T h e quest ion arises, however , whether 
these v i l l i can be retracted so completely, that they disappear total ly i n the 
sk in , w h i c h then looks quite smooth and even, i n the places where they 
disappeared. L a r g e r stretches of smooth sk in i n some animals suggest this 
question. Sections were made to f i n d the answer. I n f i g . 9 a v i l l u s is shown 
i n a par t ly retracted state. W e see that it contains the common elements, 
some muscles extend through its whole length. T h e base of the v i l l u s , 
however, looks so na r row, that one doubts whether this "neck" real ly can 
extend in such a measure as to make room for the whole s k i n of the v i l l u s , 
w h i c h accordingly must smoothen out, l eav ing no w r i n k l e s o r folds i n the 
epi thel ium. J o r d a n (1901) f igures ( f i g . 3) a bubble o f the s k i n w h i c h is 
suggestive of this poss ib i l i ty . O u r f ig . 8 gives another v i l l u s , more retract­
ed, whi le in f ig . 7. J a less retracted v i l l u s has been cross sectioned. T h e 
author awai ted to see i n the many sections th rough the s k i n the d i f fe rent 
stadia i n the re t rac t ion of the v i l l i , but he was disappointed i n f ind ing 
but one place i n the sk in , where one could suppose, that a v i l l u s had 
disappeared because o f the compressed ep idermis and the many muscles 
concentrated i n that one place ( f i g . 10). I n f ig . 7 a the d i rec t ion o f the 
collagene fibres a long the muscles in the upper par t suggests the i r connec­
t ion w i t h the muscle i n its i n w a r d and ou tward movement. I n f i g . 7 h, 
however, nor the invaginated part o n the left, nor the v i l lu s on the r igh t 
( i n the sections where i t meets the sk in ) are accompanied by s t rong 
muscles. C o n s i d e r i n g the very loose and changeable texture of the con­
nective tissue, i t seems possible, that the total disappearance o f the v i l l i 
really takes p lace : the elements of the t issue sh i f t i ng u n t i l a sort o f 
equ i l i b r ium o r regular dispersement o f the f ibres is attained (cf. Jo rdan , 
1901, f ig . 3 ) . Somehow, however, the fo rm of the (of ten branched) v i l l u s 
must be preserved i n the arrangement of the tissue, so that on re laxa t ion 
of the muscles, o r some other mechanical cause, the v i l l u s is fo rmed 
again. T h i s total re t rac t ion is yet a problem and the on ly w a y to solve i t 
completely, is an invest igat ion i n the l i v i n g an imal . 

W e can only say, that we have no reason to suppose that the presence 
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or absence o f v i l l i i s a specif ic character, tubercles are to be regarded as 
retracted v i l l i . I n the geographical sect ion there are g iven more details 
about the many an imals we cou ld compare, there the v a r i a b i l i t y o f the v i l l i 
i n arrangement and state o f preservat ion becomes ve ry obvious. 

T h e shel l ( f i g . n ) i s o f the common fo rm. I n the 153 m m long an imal 
f r o m N i a s i t is 49 m m long and 38 m m broad. T h e cu t icu lar po r t i on is 
only some mi l l imete r s larger at the m a r g i n than the calcareous layer. T h e 
spire as usual w i t h a heavi ly calloused smooth m a r g i n . 

I n f igure 12 I have g iven the shells o f most animals here examined, to 

Fig. 11. Dolabella scapula (Martyn). The shell of the animal 
of fig. 6. a, from above, b, from below. Natural size. 

show the var ia t ion . F i g u r e 13 gives for the same reason the shells f igured 
i n l i terature under d i f ferent speci f ic names, but, according to me, a l l 
belonging to the one species D. scapula. 

In ternal characters. 

L i t e r a t u r e . R u m p h i u s (1705, p. 1 2 3 ) : shel l lies i n the f l e s h ; C u v i e r 
(1804, pp. 4 3 7 - 4 4 0 ) : s t rong ret ractor muscles o f the head r eg ion ; A m a u -
drut (1886, p. 6 8 ) : nervous sys t em; M a z z a r e l l i & Z u c c a r d i ( 1 8 9 2 ) : f i r s t 
detailed ana tomy; G i l c h r i s t (1895, p. 264) : pa l l i a l c o m p l e x ; P i l s b r y (1896, 

p. 1 5 0 ) : radula o f D. californica; E l i o t (1900, p. 5 1 6 ) : some r e m a r k s ; 
T h i e l e (1900, p. 251) : r a d u l a ; F a r r a n (1905, p. 354) : r a d u l a ; B e r g h (1905, 

pp. 13-20) : detai led ana tomy; B e r g h (1907, pp. 15-19) : detai led ana tomy; 
Vays s i e r e (1906, p. 7 1 ) : r a d u l a ; M a c F a r l a n d ( 1 9 1 8 ) : ve ry detai led 
desc r ip t ion ; R isbec (1928, p. 4 5 ) : impor tan t details, f igures s i tus visce-
r u m ; O 'Donoghue (1929, pp. 33-34) : r adu la and mandibles ; H i r a s e (1929, 

pp. 106-108) : geni tal o rgans ; P r u v o t (1934, p . 4 5 ) : buccal a rmature o f 
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Fig. 12. Dolabella scapula (Martyn). Shells of the animals here examined, all seen 
from above, to show the variation, a, b, Telok Dalam (Nias); c, Sabang; d, Java 
(leg. V a n Hasselt); e, Hoorn Island; /, Bay of Batavia (leg. Sluiter); g, Kerkhof 
Island; h, Pulu Panggang; i, j, k, Sailus Ketjil; /, Bay of B i m a ; m, Cyrus Bay; 
*J 0, p, qt Pepela Bay; r, s, Sanana Bay; t, Moluccas (Van der Hucht coll.); u, v, 
w, x, y, Moluccas (De Seriere coll.); z, a', Moluccas; b't Ambon (Bleeker) ; cf, Ambon 
(Forsten); d', Ambon (Ludeking); e', Banda; f, New Guinea; g', Waigeu; h't Biak 
Island; Kaimana; f, k', m', Pulu Sanguisiapo; ri, *'Japan"; q't r', T i o p ; t', New 
Caledonia; u', w', x\ y', Inhaca; z', a", b", c", Mauritius; d", e", f", g", without 

locality. X y2. 
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the As t ro labe an ima l i s iden t ica l w i t h that o f M a c F a r l a n d ' s a n i m a l ; Baba 

(1936, p. 17) : some details. 

In ternal anatomy o f ou r largest specimen f r o m N i a s . 

T h e s k i n o f the foot is very thick, i n front 9 m m , i n the midd le 6 m m 

Fig. 13. Dolabella scapula (Martyn). The shells copied from literature, a, Rumphius, 
1705, pl- X I fig. N ; b, Martyn, 1784, III, fig. 99; c, Cuvier, 1804, pl. 29 fig. 2; 
d, Sowerby, i820-,25, pl. 156; e, f, h, Quoy & Gaimard, 1832, pl. 23 Moll. figs. 5, 7, 3 
(D. rumphii, tongana, hasseltii); i, /, k, Rang, 1828, pis. I l l , I, II (D. teremidi, 
rumphii, ecaudata); nv, Deshayes, 18153, pl- Q 2 fig- 45 n> °» P> Q> Sowerby, 1868, 
pl. II figs. 3c, 3b, 6, 4 (D. rumphii 2 X t guayaquilensis, ecaudata) ; r, s, t, Mazzarelli 
& Zuccardi, 1892, pl. 1 figs. 1, 2, 3 (JD. hasselti, teremidi, tongana); u, w, D. cali-
fornica (Pilsbry, 1896, pl. 66 fig. 17, and Stearns, 1879, pl. V I I fig. 1); x, Clessin, 
1899, pl. 10 fig. 1 (D. neira) ; y, Bergh, 1907, pl. X I V fig. 12; z, Thiele, 1929, I, 
P- 398, fig. 501; a1, O'Donoghue, 1929, pl. I l l fig. 33; V> Baba, 1936, p. 16, fig. 6 B ; 

c't Allan, 1932, p. 422 (D. andersoni). X about fa 
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and behind 20 m m . T h e pharyngeal bulb is 21 m m long and 16 m m broad. 
T h e oesophagus is on ly 5 m m wide. T h e mandibles ( f igure 14 m) are about 
10 m m long and 4 m m broad, the poster ior p o r t i o n is covered by sk in . 
I n the two other specimens f rom N i a s the measurements are near ly the 
same, perhaps the mandibles are somewhat broader and shorter . 

R a d u l a . T h e l i terature on this organ is interest ing because the midd le 
tooth forms a point o f d i scuss ion : M a z z a r e l l i & Z u c c a r d i (1892, p. 5, p i . I 
f igs. 11, 18, 19, 16, 2 0 ) : midd le tooth w i t h a "cappuccio d i tre cav i ta" , 
( ib id . , p. 8, p i . I f ig . 12) : idem, 33-40 rows, ( ib id . , p. 10, p i . I f i g . 14) : 

i d e m ; P i l s b r y (1896, p. 150, p i . 67 f igs. 17, 18) : median tooth a rud imenta l 
p la te ; E l i o t (1900, p. 5 1 6 ) : no central tooth o r central space; T h i e l e (1900, 

p. 251, f i g . 6 a, b) : no rhachid ian to6th, but the midd le tooth is "obv ious ly" 
a coalescence of the f i rs t side teeth of each s ide ; F a r r a n (1905, p. 354, p i . 
V figs. 16, 17) : 44 rows o f about 120-1-120 teeth, midd le tooth is f igured 
w i t h a cusp and a b i f i d plate l ike Thie le ' s "coalesced" one; B e r g h (1905, 

P- J S ) : 58-60 rows, t i l l 200 teeth each row, ( ib id . , p i . V I I I f igs . 3-5) : 

f igures one rhachid ian tooth w i t h rud imenta l cusp and b i f i d plate and 
another w i t h a beautiful 5-lobed cusp, ( ib id . , p. 18) : 60 rows w i t h about 
200 teeth each row, ( ib id . , p i . V I I I f ig . 9) : a beaut i ful m idd l e tooth w i t h a 
denticulated cusp, l ike f i g . 4 ; ( i b id . , p. 1 9 ) : 61 rows, ( ib id . , p i . I X figs. 
1-3) : only side teeth f igured , but the text says, that the rhach id ian teeth 
are l ike the p reced ing ; B e r g h (1907, p. 17, p i . X I V figs. 14-17)-: median 
tooth w i t h beaut i fu l ly denticulated cusp, 86 rows w i t h about 200 teeth 
each; Vayss i e r e (1906, p. 71, p i . I f i g . 3 ) : 40-50 rows, 120-160 teeth on 
each side, f igures a median tooth w i t h a smal l s imple cusp ; M a c F a r l a n d 
(1918, p. 3 1 6 ) : 62 rows w i t h 198-230 side teeth on each side, ( ib id . , p i . I V 
figs. 3-4, 6 - 9 ) : median tooth w i t h a smal l i r regular knob on the top or w i t h ­
out th i s ; O 'Donoghue (1929, p. 34) : 87 rows, 240-250 side teeth on each 
side, median tooth smal l recurved t r i angula r blade p rov ided w i t h a number 
o f denticles, but somewhat v a r i a b l e ; P r u v o t (1934, p. 45, f i g . n ) : median 
tooth as i n M a c F a r l a n d ; B a b a (1936, p. 17, f i g . 6 E ) : 70 rows, 275-1-275, 

median tooth w i t h a ve ry smal l t r iangular cusp. 

I t is clear that the median tooth has a tendency towards reduct ion, 
though one may doubt Thie le ' s interpretat ion of h is midd le tooth as the 
coalesced f i rs t side teeth. I t has been impossible to me to f i n d a specimen 
w i t h such beaut i fu l cusps as B e r g h figures them, and here also doubt 
arises, whether denticles are ever present on the cusp. 

I n the largest Nias-spec imen the radula is 13.5 m m long, 17.5 m m broad. 
I counted t i l l 213 teeth i n one row on one side (about the 30th r o w ) and 
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t i l l 71 rows. H e r e the midd le tooth (see f igure 14) does not d i f f e r ve ry 
much f rom the side teeth i n the f o r m and the length of the cusp. I t looks 
l i ke the middle teeth f igured by Th ie l e , F a r r a n , V a y s s i e r e (see above). 
T h e basal plate is b i f i d as i f is f igured by the named authors, though, as 
m y f igure shows, not i n every median tooth. T h e side teeth are o f the 
common fo rm. I n the radulae o f the other specimens f rom N i a s I counted 
68 rows ( radula 11.5 m m long, 15.5 m m broad, t i l l 235 side teeth on one 

Fig. 14. Dolabella scapula (Martyn). Radula and mandible. The numbers indicate 
the rows and the place of the side teeth counted from the rhachidian tooth (nr. o). 
Only the teeth indicated by a are from the second Nias animal (radula length 
11.5 mm), the others from the larger specimen. The mandible is indicated by m, 

the broken line shows the limit of the half that is covered by skin. 

side at about the 25th r o w ) and 59 rows ( radula 18 m m long and 16 m m 
broad, t i l l 199 teeth on one side i n the 20th r o w ) . I n f igure 14 I have g iven 
some teeth of the largest specimen, the middle parts o f the 37th, 38th, 

and 39th row, also the rhachid ian tooth o f the 68th row, seen f rom the 
side. O f the 38th r o w some more side teeth are f igured i n d i f ferent 
posi t ions . M o r e o v e r I have g iven the midd le tooth o f the 41st r o w of the 
second specimen ( length of radula 11.5 m m ) to show the v a r i a t i o n of the 
cusp. W h i l e the last side teeth were somewhat d i f ferent i n this specimen 
I have f igured some of the last teeth of i ts 3 3 r d row. I f I a m asked to 
g ive the difference between these radulae and that o f D. gigas, I cannot 
tel l i t . T w o specimens f rom Inhaca (near Lorencp M a r q u e s ) show the 
same f o r m o f teeth. 

T h e palatal folds and spines are the same as described by M a c F a r l a n d 
for D. agassizi. 
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T h e penis i s unarmed i n this species, g i v i n g an important dif ference 
f r o m D. gigas, where i t bears spines. A s f igure 15 shows, the glans i s also 
much shorter here. T h e praepu t ium has a rather th ick s k i n ( f i g . 15 a ) 
and three retractor muscles, the hindermost inserts i n the base o f the glans, 
the other two more foreward . T h e glans is v e r y short , m u c h shorter than 
i n D. gigas, i t i s rather foliate, w i t h a na r rower and a broader fo ld o f 
sk in , each at a s ide o f the spermatic groove. T h e praepu t ium is w r i n k l e d , 
here the spermat ic groove is ve ry dis t inct , as i t i s bordered by two th ick 
rounded folds o f s k i n . T h e length o f the praeput ium i n th is preserved 
an imal i s 50 m m , that o f the glans 23 m m ( i n D. gigas the glans is 40 m m 
long) . I n the two other specimens f r o m N i a s the relations are the same, 
the length i s 40 and 30 m m respectively for the praeput ium and 18 and 13 
m m respect ively for the glans. T h e penes o f a l l the specimens at hand were 

F i g . 15. Dolabella scapula ( M a r t y n ) . Penis , a, unopened as it is taken out o f the 
body cavity, wi th its three retractor muscles; b, praeput ium opened, showing the 
short foliate u n a r m e d glans to the left and the conspicuous genital groove , cont inuing 

a long the praeput ium. 

examined and they a l l are bu i l t ident ica l ly , none s h o w i n g any vestige o f 
armature, and a l l p r o v i d e d w i t h the short conical glans. 

A beaut i fu l f igure o f the extended penis was g iven by Q u o y and 
G a i m a r d (1832, M o l l . , p i . 23 f i g . i ) , . f r o m w h i c h i t may be seen, to wha t 
length the praeput ium may stretch. H i rase (1929, p. 108) gives f o r the 
length o f the extended penis (i.e., the glans on ly ) 42 m m , i ts breadth was 
11 m m . T h e not extended praeput ium was 90 m m long. O n p. 109 the 
same author describes the m a t i n g ; the penis reached t i l l the base o f the 
spermatocyst. T h i s author figures the penis ( p i . V f ig . 4). O t h e r descrip­
tions and figures are g iven by M a z z a r e l l i & Z u c c a r d i (1892, pp. 7, 9, 11); 
B e r g h (1905, pp. 17, 19, p i . V I I f igs . 38, 39, 40); B e r g h (1907, p. 18); 
M a c F a r l a n d (1918, pp. 328-9); R i sbec (1928, p . 48, f i g . 26); A d a m ( i n 
l i t te r i s ) tel ls me, that h is an ima l (cf. A d a m & L e l o u p , 1938, p . 199) had 
an unarmed penis. 
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T h e l i v i n g an imal . 

T h e conica l body f o r m suggests a d igg ing mode o f l i f e . T h e head region 
w i t h its s t rong retractor muscles probably has a bo r ing funct ion. I t can be 
retracted to invag ina t ion by these muscles and then probably protrudes 
again by force of the body f lu id , w h i c h by the heavy musculature of the 
s k i n is pressed fo rward . T h e disc probably functions as a resistance and 
as a support for this movement. 

F igu re s o r descr ipt ions of the l i v i n g animals were g iven b y : V a n 
Hasse l t (1824, p. 54) : l ong branched v i l l i are re t rac t i le ; R a n g (1828, p. 46 

seq., pis. I - I I I , X X I V f i g . 1 ) ; Le s son (1830, p. 2 9 3 ) ; E h r e n b e r g (1831) : 

areae posticae rotundae l imbus membranaceus crispus expandi et contrahi 
potest ; £ ) u o y & G a i m a r d (1832, pp. 303, 305, 306, p i . M o l l . 23 f igs. 1-7); 

A d a m s & Reeve (1848, p. 65, p i . X V I I I f i g . 4 ) ; Pease ( i 8 6 0 , p. 2 2 ) ; 

A n g a s (1867, p. 2 2 8 ) ; Stearns (1879, p. 3 9 5 ) ; M a r t e n s (1879, P- 7 3 8 ) J 
E l i o t (1900, p. 515, p i . X I X f i g . 3 ) : admirab ly im i t a t i ng a mass of o ld 
seaweed; P i l s b r y (1896, p. 150 seq . ) : copies many o ld f igures ; F a r r a n 
( ^ S . P- 3 5 4 ) ; B e r g h (1905, p i . I l l f i g . 1) ; M a c F a r l a n d (1918, pp. 306-7, 

p i . I ) ; R i sbec (1928, pp. 45-6) : on colour change, ve ry impor tan t ; Iredale 
(1929, p. 2 9 2 ) ; H i r a s e (1929, pp. 105, 1 0 9 ) : copulat ion, egg deposit ing, 
( ib id . , p i . V f i g . 1) ; A l l a n (1932, p. 422) : f igure, ( ib id . , p . 423) : description, 
animal , eggs; H i r a s e (1934, p i . 120 f i g . 17) ; A n o n y m u s (1935, I I , p i . X C I 
f ig . 11 ) : beaut i fu l f i g u r e ; Baba (1936, p. 17, f i g . 6 ) . 

D r . J . V e r w e y ( i n l i t t e r i s ) was so k i n d to g ive me h is annotations on an 
an ima l he observed i n the B a y of Ba t av i a , near the east o f the i s land 
P u r m e r e n d on Janua ry 2 3 r d , 1929; " L a r g e violet an imal . T h e an ima l 
creeps w i t h a ve ry regular movement, suggesting the use of a c i l ia ted s k i n . 
The re are no waves on the water" . 

H a b i t a t : R u m p h i u s (1705, p. 1 2 3 ) : deep i n the m u d ; C u v i e r (1804, p. 
4 3 9 ) : t h i n cover ing of m u d ; R a n g (1828, p. 46 seq . ) : on sand but most 
of ten i n the m u d ; Q u o y & G a i m a r d (1832, p. 305) : on the rocks among 
seaweeds and zoophytes, can lay d r y d u r i n g l ow tide, ( ib id . , 3 0 7 ) : among 
r o c k s ; D u f o (1840, p. 202) : oh and i n the r o c k s ; A d a m s & Reeve (1848, 

p. 65) : feeding i n groups i n a smal l muddy inlet o f the sea ; A n g a s (1867, 

p. 2 2 8 ) : on sandy m u d ; Stearns (1879, p. 395 and 1894, p. 3 4 2 ) : da rk 
places i n pools left by the t ide ; M a r t e n s (1880, p. 306) : i n sand and m u d ; 
E l i o t (1900, p. 5 1 5 ) : among seaweed g r o w i n g on the sand ; H i r a s e (1929, 

p. 105) : on sand w i t h seagrass: Hyponia; A l l a n (1932, p. 423) : c r a w l over 
the m u d flats o r bu ry themselves i n the soft mud . 

Pu rp l e f l u i d : C u v i e r (1804, p. 438) : glands are present, but P e r o n never 
saw an an imal repanding some f l u i d ; V a n Hasse l t (1824, p. 5 5 ) : v io le t 
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coloured f l u i d ; E h r e n b e r g ( 1 8 3 1 ) : saw no f l u i d ; Q u o y & G a i m a r d (1832, 

p. 307) : purple f l u i d ; A n g a s (1867, p. 2 2 8 ) : purple f l u i d ; M a r t e n s (1879, 

P- 7 3 8 ) : purple f l u i d ; M a r t e n s (1880, p. 3 0 6 ) : purple s l i m e ; E l i o t (1900, 

p. 515) : copious purple f l u i d . 
E m b r y o l o g y : H i r a s e (1929, p. i n ) . 

G e o g r a p h i c a l sec t ion 

(the numbers i n heavy type refer to the map, f i g . 16) 

M a l a y a n A r c h i p e l a g o . 

Limax marina tertia R u m p h i u s , 1705, p. 38, p l . X f i g . 5 : A m b o n (1 ) . 
Derde soort der Opercula callorum (Limax marina), derde van de vijfde 

Fig. 16. Geographical distribution of the genus Dolabella. A a, b, c, D. gigas; 
O 1-50, D. scapula. For numbers see text: Geographical section. 

soort KliMeevers R u m p h i u s , 1705, p. 123, p l . X L f ig . N : A m b o n (1 ) . 
T h e an ima l of R u m p h was called D. c alios a by L a m a r c k (1801, p. 6 2 ) , 

D. rumphii by C u v i e r (1817, p. 398) , who iden t i f i ed i t w i t h h is an imal 
c l lected by P e r o n at M a u r i t i u s . B l a i n v i l l e (1819, p. 395) , however, named 
the last specimen D. peronii and preserved D. rumphii for R u m p h ' s an imal . 
A c c o r d i n g to Iredale the name Patella auricularia was g iven to R u m p h ' s 
shell by Solander (1786, p. 154). O f the same year is the f o l l o w i n g name 
w h i c h is better k n o w n and therefore preferable; let us hope, that M a r t y n 
publ ished his paper earl ier i n the year 1786 than Solander. 

(Patella) scapula M a r t y n , 1786, v o l . I l l , f i g . 9 9 : A m b o n (1 ) . 
Dolabella spec. Q u o y & G a i m a r d , 1824, p. 4 2 2 : l i e s Papous ( R a w a k ) 

(2 ) , T i m o r (3 ) . 
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Dolabella rumphii V a n Hasse l t , 1824, p . 5 4 : Peperbaai , W e s t J a v a 
(coloured f igure i n R a n g , an ima l preserved i n L e i d e n and described 
here) (4 ) . 

Aplysia hasseltii R a n g , 1828, p. 49, p i . X X I V f i g . 1 : coloured f igure o f 
V a n Hasse l t reproduced and described (4 ) . 

Aplysia rumphii R a n g , 1828, p. 46, p i . I : T i m o r ( P e r o n leg.) , s tudied 
also the animals o f Q u o y & G a i m a r d (1824) f r om W a i g e u and R a w a k (3 ) . 

Aplysia ecaudata R a n g , 1828, p. 47, p i . I I : animals o f Q u o y & G a i m a r d 
(1824) f r o m W a i g e u and R a w a k (2 ) . 

Aplysia truncata R a n g , 1828, p. 4 7 : an ima l o f Q u o y & G a i m a r d .(1824) 

f rom W a i g e u and R a w a k (2 ) . 
Dolabella spec. M . E . G r a y , 1850-4, p i . 270 f igs . 1, 2 : Cey lon (cf. P i l s b r y , 

1896, p. 160) ( 5 ) . 
Dolabella rumphii T h u r s t o n , 1887, p. 2 2 : R a m e s w a r a m ( A d a m ' s B r i d g e , 

Cey lon) (5 ) . 

Dolabella hasselti M a z z a r e l l i & Z u c c a r d i , 1892, p . 3 : S a n Jac in to ( P h i l ­
ippines) (6 ) . 

Dolabella teremidi M a z z a r e l l i & Z u c c a r d i , 1892, p. 7 : S a n Jacinto ( P h i l ­
ippines) (6 ) . 

Dolabella tongana M a z z a r e l l i & Z u c c a r d i , 1892, p . 9 : San Jac in to ( P h i l ­
ippines) ( 6 ) . 

Dolabella rumphii V o n M a r t e n s , 1894, p. 9 3 : A m b o n (1 ) . 
Dolabella neira C less in , 1899, P- 2 7» pi- X f i g . 1: B a n d a ne i r a (shel l 

on ly ) (1 ) . 
Dolabella rumphii B e r g h , 1905, p. 13: reef o f f A t j a t u n i n g ( W . Coast 

N e w Gu inea ) (7) ; reef i n B a y of B i m a (8) ; reef of H a i n g s i s i ( 3 ) ; reef 
o f Pepela B a y ( E a s t coast o f R o t t i Is land) (3 ) . 

Dolabella rumphii var . maculosa (= Hasseltii) Be rgh , 1905, p. 18, p i . I l l 
f ig . 1 : reef o f Sai lus K e t j i l (Pa ternos ter Is lands) ( 8 ) ; reef of Sasana-bay 
( E a s t coast o f S u l a B e s i ) (9) ; reef of the B o e k a or Cyrus -bay (Sou th 
coast o f the i s l and R o t t i ) ( 3 ) ; anchorage o f T u a l ( K e i - i s l a n d s ) ( 1 0 ) ; 
P u l u Sanguisiapo (Tawi - t awi - i s l ands , Sulu-archipelago) (11)-

Dolabella scapula F a r r a n , 1905, p. 3 5 4 ; South-east M o d r a g a m and south 
of A d a m ' s B r i d g e (Cey lon) (5 ) . 

Dolabella scapula W i n c k w o r t h , 1927, p. 101 : K r u s a d a i - i s l a n d i n the G u l f 
of M a n a a r (5 ) . 

Dolabella tongana A d a m & L e l o u p , 1938, p. 199: Pa lu-bay near D o n -
gala (12) . 
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R u m p h i u s notes (p. 38) that his Umax marina tertia has a smal l bone 
on the back, not larger than a "dubbelt je" (i.e. about a threepence) w i t h a 
projec t ing bent hook, i n the fo rm of a ham, and again (p. 122-3) notes, 
that p l . X I I f i g . N is the shel l o f Limax marina w h i c h l ives rather deep 
i n the sand near Castle V i c t o r i a and that it looks l i ke the shoulder blade 
of a p ig . F r o m this and his d r a w i n g we may infer w i t h certainty that his 
an imal was a Dolabella. I n the H i s t o r y of the genus at the beginning o f 
this ar t ic le , I have g iven the names, w h i c h succeeding authors gave to this 
an imal o f R u m p h i u s and its shel l . 

M a r t y n also f igured a shel l f rom A m b o n . 
T h e second descr ipt ion f r o m the Eas t Indies was g iven by V a n Hasse l t , 

who notes, that the long branched appendages of the s k i n can shorten 
and lengthen themselves and are ve ry sensi t ive l i ke so many tentacles. H i s 
beaut i ful d r a w i n g of a l i v i n g specimen was g iven to R a n g for reproduct ion 
by the Di r ec to r o f the L e i d e n M u s e u m . I t is s t i l l there, P r o f . Boschma 
was so k i n d to send i t to me, Rang 's reproduct ion is admi rab ly good and 
exact. I n this same M u s e u m a Dolabella is preserved bear ing the l a b e l : 
"Do labe l l a , K u h l et V a n Hasse l t , J a v a " . Its length i n a lcohol is 140 m m , 
its breadth 62 m m , i ts height 45 m m . T h e shell is 44 X 32 m m . A c ­
cording to R a n g the length o f the l i v i n g an imal was 190 m m , V a n Hasse l t 
(1928, p. 55) gives 0.69 ( this is i n "Amste rdam-fee t " ) = ± 195 m m . F o r 
the breadth he gives 0.38, i.e., ± 107 m m and for the distance o f the an­
ter ior tentacles 0.07, i.e., ± 19 m m . I n the o r ig ina l d r a w i n g the animal ' s 
length is 182 m m , i ts breadth is 97 m m , the distance o f the anter ior 
tentacles 17 m m . I n the preserved specimen, as sa id 140 m m , 62 m m and 
the distance between the tentacula 18.5 m m . A l l o w i n g for the s t rong 
contract ion i n the preserv ing f l u i d we may consider i t ve ry probable, that 
this preserved an ima l is the one V a n Hasse l t had d r a w n by the ar t i s t 
J . T h . B i k , who had been sent to h i m after V a n Raa l te had fa l len i l l (see 
S i r k s , 1915, p. 106). O n M a y 25th V a n Hasse l t wro te about this an ima l 
to Professor V a n Swinderen . T h i s letter was published i n the A l g . K o n s t -
en Letterbode. W i t h the d r a w i n g was found a note i n about the same 
wordings . V a n Hasse l t does not say, whether he found one or more 
animals, but he speaks of a ra ra species, w h i l e the f o l l o w i n g an imal , Bul-

laea alba is cal led rar i ss ima. So perhaps there were more than one, when 
V a n Hasse l t collected i n the Peperbaai . H e was then t r ave l l i ng i n the 
W e s t o f J a v a s taying on ly a short t ime on the sea coast. O n Sept. 8 t h 

of that year he died. So , I think, there is some probabi l i ty , that after 
w r i t i n g h i s letter to P r o f . V a n S w i n d e r e n he collected no more Dolabella's 
and that the an imal , that was f igured, has been preserved and sent to 
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L e i d e n . W e may say w i t h more certainty, that i t must have been f rom 
the same loca l i ty , and for that reason suppose, that this preserved an imal , 
when l i v i n g , resembled the d r a w i n g . T h e d r a w i n g (see R a n g , 1828, p i . 
X X I V , f ig . 1) shows an an ima l , w i t h many and long appendages. I n the 
preserved specimen, however, we f ind only some non-contracted branched 
v i l l i ( d i f f i cu l t to f ind , as they are l y i n g flat on the somewhat ragged s k i n ) , 
some fine tops o f retracted appendages, and many places, where the v i l l i 
must have been w h o l l y retracted. O u r specimen had the penis expanded to 
a length o f 52 m m , i t is unarmed and conforms to the descr ip t ion g iven 
above. 

W i t h this knowledge and that furn ished by our inves t iga t ion of the v i l l i 
(see above) , as also w i t h the informat ions on the v a r i a b i l i t y g iven by E l i o t 
(1900) and Risbec (1928), we must come to the conclusion, that we can 
regard the different species o f R a n g , v i z . , A. rumphii, ecaudata and trun-
cata, as di f ferent states o f preservat ion of one species. R a n g on ly saw the 
l i v i n g A. rumphii at M a u r i t i u s . F o r the rest he s tudied preserved spec­
imens, w h i l e o f A. hasseltii he on ly had a d rawing . E v e n the "smooth s k i n ­
ned" A. ecaudata has sma l l tubercles! A large co l lec t ion o f Dolabella's, 

as I have at present at hand, c lear ly shows a l l degrees o f contract ion o f the 
tubercles, f r om long branched v i l l i to smal l po in t - l ike holes i n the s k i n . 

L i k e w i s e the two animals f igured by M r s . G r a y (according to P i l s b r y , 
1896, p. 160 f r om C e y l o n and by h i m regarded as D. ecaudata and D. 

scapula) on ly represent the common fo rm. T h e fact, that P i l s b r y regards 
her f ig . 1 as D. ecaudata, w h i l e i t c lear ly shows many pointed appendages, 
indicates, h o w l i t t l e this author rea l ly holds to the near ly smooth s k i n as a 
separating character o f D. ecaudata. 

M a z z a r e l l i & Z u c c a r d i had s i x preserved animals f rom the P h i l i p p i n e 
Islands and brought them under three different species: three under D. 

tongana, two under D. teremidi and one under D. hasselti. T h e y ingenious­
l y found as the di f ference between D. rumphii and D. hasseltii, the dark 
markings o f the last and the absence o f papi l lae on its tentacles, but 
cur ious ly a l l o w black markings and ve ry dis t inct tubercles i n tonganal 

I n D. teremidi again smal l papillae were present on the tentacles. S t u d y i n g 
a larger mater ia l we cannot fo l l ow the authors i n these subtle d i s c r imina ­
tions, w h i c h on nearer invest igat ion seem unimpor tan t and pa r t l y d i f fe r 
p r inc ipa l l y f rom the characters g iven by the o r i g i n a l authors. 

Dolabella neira was founded on ly on a shel l , w h i c h probably is a var ie ty 
or an abnormal i ty o f the common fo rm. 

F a r r a n had three specimens, w h i c h he regarded as D. scapula, though 
"the papi l lae were most numerous i n the largest specimen. . . and almost 
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absent f rom the smallest" a n d though the l i v i n g animals were "chestnut 
b r o w n i n general effect, y e l l o w i s h basis mot t led w i t h red and b rown , many 
y e l l o w tags o r spines a l l over" . 

B e r g h , s tudying the r i c h Siboga mater ia l , came to the conclusion (I.e., 
p. 1 3 ) : " E i n i g e ( A r t e n ) s ind nur nach der Form-var iabe len Schale aufge-
stellt , und die anderen s ind v ie l le icht nur V a r i e t a t e n einer wei t verbre i -
teten A r t " . A c c o r d i n g l y , he des/cribes D. hasselti a s : D. rumphii var . 
maculosa. A b o u t the papi l lae he remarks , that they are " z u m T h e i l i n 
Gr i ibchen r e t r a k t i l " . 

B e r g h had the bad custom, to dissect h i s animals to pieces, so that on ly 
part o f h i s ma te r i a l is preserved. O i ; his D. rumphii I cou ld 
s tudy one specimen f r o m S ta t ion 47 (reef B a y o f B i m a ) (8) and 
4 f rom S ta t i on 301 (reef o f Pepe la B a y , E a s t Coast o f i s l and 
R o t t i (3 ) . T h e specimen f rom S ta t i on 47 measures 75 m m i n length, 41 

m m i n breadth, 27 m m i n height, the shel l measures 28 X 24 m m . T h e 
penis i s o f the common short and unarmed fo rm. T h i s specimen has i ts 
v i l l i pa r t ly w h o l l y retracted, but on the r ight dorsal part o f the sk in is a 
f ie ld w i t h many beaut i fu l ly preserved compound papi l lae . T h e four 
specimens o f S t a t ion 301 measure i n length 70, 70, 67, 41 m m respectively, 
i n breadth 50, 48, 53, 28 m m , i n height 28, 28, 23, 15 m m , the shel l measures 
27 X 21, 26 X 21, 28 X 20, 17 X i2y2 m m respectively. T h e penis i s o f 
the common f o r m . These specimens are a l l d i s t inc t ly maculated and i t is 
not quite clear to me, w h y B e r g h d i d not count these to his va r i e ty 
though under that f o rm he r emarks : " D i e H a u t k e g e l n aber k le iner , mehr 
einfach u n d weniger zahl re ich . D e r R a n d der Scheibe weniger hervor t re-
tend und weniger zack ig" . I cannot emphasize these differences. T h e v i l l i 
are dis t inct and often compound, but pa r t ly contracted, so that large parts 
of the sk in , especial ly i n the. two smal ler specimens, may be smooth, as it 
is f igured for D. ecaudata and D. tongana. T h e smallest specimen, how­
ever, has v e r y d is t inc t conical v i l l i on its disc. T h e tentacles a l l bear 
papi l lae. T h e penis is o f the common fo rm. 

O f Bergh ' s va r i e ty maculosa I cou ld study 3 specimens f rom Stat. 37 

(reef o f Sa i lus K e t j i l , Paternoster Islands) (8 ) , 2 f r o m Stat . 193 (Sanana 
B a y , E . coast o f S u l a B e s i (9) , 1 f rom Stat. 299 (reef o f C y r u s B a y , S. 
coast o f i s l and R o t t i ) ( 3 ) . A s stated above, i t is not clear to me, w h y these 
specimens should f o r m the var . maculosa, they do not d i f f e r essentially 
f r o m the others, e.g., the an imal o f Stat . 299 is not maculated, w h i l e those 
of Stat. 301 are. I can nei ther v e r i f y Bergh ' s remark on the smal ler and 
less numerous v i l l ae . T h e here named specimens measure: Stat . 37 length 
118, 100, 53 m m , Stat. 193 length 160, 70, Stat . 299 length 79 m m respect-

Zoologische Mededeelingen X X I V z5 



226 H . E N G E L 

ive ly , the breadth is 65, 40, 33, 80, 40, 45, the height 32, 34, 16, 30, 26, 33, 

w h i l e the shel l measures 38 X 29, 34 X 25, 19 X 15, 46 X 34, 26 X 20, 

28 X 21 m m . T h e an imal o f Stat. 37 had been d r y for some time and 
therefore had a pecul iar out look. 

F o u r animals f rom Stat. 93 measure 88, 87, 64, 62 m m i n length, 54, 

57* 39, 4 2 m m i n breadth, 34, ?, 23, 18 m m i n height. T h e second is on ly 
an empty flat s k i n , the shel l o f the f i r s t an ima l measures 36 X 29, that o f 
the t h i r d 26 X 21 m m . ' the penis is o f the common fo rm. 

T h e three animals f rom N i a s i s land (13) , co l l . K l e i w e g de Z w a a n , were 
described above. 

Sabang (14) , 1 specimen, leg. G . H e r m a n . L e n g t h 130, breadth 90, height 
60 m m . A flesh coloured animal w i t h da rk markings , w h i c h has the head 
so s t rongly retracted, that i t invaginates into the body. T h e v i l l i are a l l 
retracted, on ly l eav ing here and there a tubercle, w i t h a smal l hole, w h i c h 
sometimes yet shows the top of the retracted v i l l u s . L i k e i n most specimens 
v i l l i on the tentacles are present. T h e penis is large, unarmed, o f the com­
mon fo rm. T h e shel l 41 X 27 m m . 

B a y o f B a t a v i a (15) , leg. C . P h . S lu i te r , 1 specimen. A l s o flesh coloured 
w i t h dark markings . V i l l i here, however, numerous, especially on the disc, 
many o f them par t ly retracted. L e n g t h 160 m m , breadth 80 m m , height 
65 m m , shell 49 X 38 m m . P e n i s o f common form. 

B a y o f B a t a v i a (15) , reef o f H o o r n i s land, M a r c h 1st, 1930, leg. D r . J . 
V e r w e y et M i s s W . S. S. v a n Ben them Ju t t ing . A beaut i ful an imal w i t h 
dist inct v i l l i , pa r t ly branching, par t ly h a l f invaginated, and dark markings . 
L e n g t h 130, breadth 79, height 50 m m , shell 45 X 36. P e n i s o f the common 
form. 

B a y o f B a t a v i a (15) , K e r k h o f i s land, J u l y 31st, 1927, leg. J h r . W . C . 
van H e u r n . L e n g t h 117, breadth 74, height 30 m m , shell 38 X 35 m m . 
T h i s f lesh coloured an ima l is again interest ing, as its back shows on ly 
some dis t inc t v i l l i and for the rest is tuberculated. These tubercles have 
no clear holes, but they are more o r less tuberculated o r bear v e r y sma l l 
conical elevations. T h e disc shows many branched v i l l i i n a w e l l preserved 
state. P e n i s as usual . 

B a y o f B a t a v i a (15) , P u l u Panggang, Du izend - (Thousand ) islands, leg. 
D r . J . D . F . Hardenbe rg . L e n g t h 125, breadth 85, height 50 m m , shell 
40 X 26. T h i s an imal preserved i n formaline remembers one s t rongly o f 
V a n Hasse l t ' s d rawing . U n d e r magn i f i ca t ion the greenish ground colour 
shows smal l whi te points . T h i s an imal is in teres t ing because i t shows the 
v i l l i o f a blue green l igh ter colour . Some o f these are not yet w h o l l y 
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retracted, others show themselves as a blue green but ton i n the midd le o f 
the tubercle, other tubercles show a smal l blue green hole where the v i l l u m 
disappeared. 

F r o m a l l these animals f rom the B a y of Ba t av i a , a l l i n a d i f fe ren t state 
o f preservation, most o f them showing a combinat ion o f the common 
v i l lous appearance (D. rumphii and D. hasselti auct.) and the tuberculated 
f o r m (D. ecaudata, tongana, agassizi auct . ) , we may again infer , that the 
presence o f the v i l l i is no specif ic character, as these appendages are a l l 
re t ract i le into the sk in . 

I n the A m s t e r d a m Geologica l Ins t i tu t ion a recent shell f rom Tj i l aoe teu-
reun (51) ( S o u t h coast o f Java) is preserved 48 m m long, 33 m m broad. 

W e now come to a group of animals f rom A m b o n and v i c in i ty . T h e 
f i r s t two are o l d specimens f rom the L e i d e n M u s e u m and show the 
characterist ics o f a long stay i n a lcohol , the smallest cur ious ly looks l i k e 
Rumphius* d r awing , though the v i l l i are more conical and pointed, w h i l e 
many on the disc are r i c h l y branched. 

A m b o n (1 ) , leg. Fo r s t en . L e n g t h 138, breadth 63, height 38, shel l 41 X 
32 m m , v i l l i numerous, more s imple on the back, composed on the d i s c ; 
dark mark ings are v is ib le . P e n i s o f the common f o r m . 

A m b o n (1 ) , leg. L u d e k i n g . L e n g t h 38, breadth 46, height 35, shel l 31 X 
24 m m . M a n y pointed conical v i l l i , some branching. P e n i s as usua l . 

A m b o n (1 ) , leg. Bleeker , L e n g t h 106, breadth 50, height 42, shel l 33 X 
22 m m . T h i s is a flabby, faded specimen, large parts o f the s k i n are quite 
smooth, on ly some v i l l i a re not contracted, there are some tubercles w i t h a 
smal l pore. 

M o l u c c a s (9 ) , 1858, leg. V a n der H u c h t . L e n g t h 75, breadth 38, height 
30, shell 24 X 18 m m . A flabby an ima l w i t h some rests o f da rk mark ings 
and some v i l l i . P e n i s ve ry fine, but o f the common fo rm. 

B a n d a (1 ) , leg. V a n de V e l d e . L e n g t h 78, breadth 47, height 34, shel l 
34 X 25 m m . T h i s is a s t rongly contracted specimen, flesh coloured, w i t h 
a somewhat tuberculated sk in , w h i c h on magni f ica t ion shows many v i l l i 
o r the rests o f these. 

T h e f o l l o w i n g specimens f rom N e w Gu in ea cannot be d is t inguished 

f rom the preceding. 
A n o l d an imal f rom the L e i d e n M u s e u m was collected by M a c k l o t 

(1828) on the coast of N e w Guinea (16) . I t is badly preserved, b lack i sh 
b rown , but c lear ly shows the v i l l i and tubercles. L e n g t h 85, breadth 48, 

height 32, shell 32 X 25 m m . 
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B i a k Is land (17) , near N e w Guinea , 1915, leg. W . K . H . Feu i l l e t eau de 
B r u y n . L e n g t h 50, breadth 45, height 32, shell 23 X 25 m m . T h e head 
region is s t rongly retracted, rugose, invaginated. T h e body is swol len , 
short and broad, g i v i n g the a n i m a l a cur ious fo rm. T h e foot is s t rongly 
contracted, rugose. T h e disc is c lear ly tuberculated, but the back only 
shows some indis t inc t tubercles. Rests o f dark mark ings are present. 

K a i m a n a (16) , S . W . N e w Guinea , i 3 3 ° 4 4 ' E , 3 ° 4 i / S., 28 -VI I I -1910, 

on the reef, leg. L . H e n d r i k s . T w o specimens measur ing i n length 102, 87, 

breadth 52, 50, height 42, 40 m m respectively, shell o f the larger specimen 
31 X 22 m m . Some simple or composed v i l l i o n the back and many on the 
disc. Rests o f darker mark ings are present. P e n i s as usual . 

A l l these animals f rom the M a l a y a n R e g i o n only strengthen me i n m y 
opin ion , that they a l l f o r m but one var iable species, var iab le especial ly 
i n its body f o r m and i n i ts reaction on the p rese rv ing f l u i d . Composed 
v i l l i are present, but they can be w h o l l y retracted i n the sk in , l eav ing on ly 
indis t inct traces. 

R e d Sea. 
Dolabella hemprichii Eh renbe rg , 1831 : Cosseir (18) (quoted by Issel, 

1869, P- 165). 

Dolabella rumphii Vayss i e re , 1906, p. 69 (51) : G u l f o f A d e n (19) , two 
f rom D j i b o u t i and one f rom a reef between D j i b o u t i and Obock . 

T h e on ly an imal o f Eh renbe rg was pale green w i t h darker markings. 
T h e "rugulose bands" on the back and the fact, that Eh renbe rg gives no 
figures of the l i v i n g an imal , suggest a not quite fresh specimen. Impor­
tant for our knowledge of the v a r i a b i l i t y is Ehrenberg ' s r emark : " A r e a e 
posticae rotundae l imbus membranaceus crispus expandi et contrahi 
potest". Vayss i e re got no notes on the l i v i n g an imal , he considers his three 
animals and the one of E h r e n b e r g as ident ica l w i t h D. rumphii T h e v i l l i 
were dist inct , o f d i f ferent length and the colour variegated i n l ighter and 
darker green. 

S. E . A f r i c a . 
Dolabella... C u v i e r , 1804, p. 436, p i . 29 f igs . 1-3: He de France (20) , 

co l l . P e r o n ( = Dolabella rumphii C u v i e r , 1817, p. 398 = Dolabella peronii 
B l a i n v i l l e , 1819, p. 395) . 

Dolabella spec. Q u o y & G a i m a r d , 1824, p. 4 2 2 : He de F rance (20) . 
Aplysia rumphii R a n g , 1828, p. 4 7 : He de F rance (20) (col l . R a n g ) . 
Aplysia hasseltii var . Q u o y & G a i m a r d , 1832, p. 307, p i . 23 f ig . 1 : i lots 

aux cerfs (He de F rance ) (20) . 
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Aplysia dolabella D u f o , 1840, p. 2 0 2 : Seychelles and A m i r a n t e s (21) . 
Dolabella rumphii Sganz in , 1843, P- I4: Madagascar , He de France (20) . 
Dolabella rumphii K r a u s s , 1848, p. 7 2 : N a t a l B a y (22) . 
Dolabella rumphii A d a m s & Reeve, 1848, p. 6 5 : M a u r i t i u s (20) . 
Dolabella rumphii Deshayes, 1863, p. 5 3 : R e u n i o n ( i le de Bourbon) (20) . 
Dolabella teremidi Deshayes, 1863, p. 5 3 : R e u n i o n (i le de Bourbon ) (20) . 
Dolabella ecaudata M a r t e n s , 1869, p. 6 5 : Zanz iba r (23) . 
Dolabella eiongata Sowerby (Reeve) , 1868, spec. 2 : Seychelles ( this is 

probably only a monstrous shell , never found again) (21) . 
Dolabella rumphii L i e n a r d , 1877, p. 5 3 : M a u r i t i u s (not seen) (20) . 
Dolabella rumphii Mar t ens , 1879, P- 73&: Mozambique (24) and 

Q u e r i m b a islands (25) . 
Dolabella rumphii Mar t ens , 1880, p. 3 0 6 : M a u r i t i u s ( M o b i u s col l . ) (20) . 
Dolabella rumphii A m a u d r u t , 1886, p. 6 8 : Seychelles (21) . 
Dolabella scapula T h i e l e , 1900, p. 2 5 1 : Zanz iba r (23) . 
Dolabella rumphii B e r g h , 1907, p. 15: E a s t L o n d o n (26) . 
Dolabella scapula O 'Donoghue , 1929, p. 3 1 : Inhaca (near L o r e n c p M a r ­

ques) (27) . 
O u r data on the Sou th A f r i c a n Dolabella's are many, but we have only 

t w o co lou red f igures , v i z . : Q u o y & G a i m a r d (I.e.) (copied by P i l s b r y , p l . 
28 f i g . 34) and A d a m s & Reeve (I.e.) (copied ibidem, p l . 26 f i g . 2 8 ) . T h e 
beaut i ful f igure and descr ip t ion o f Q u o y & G a i m a r d seem to be the best. 
Some authors report, l i ke thd last, a da rk green to d i r t y ye l low body 
colour, resembling Rang ' s f igure o f D. rumphii. A c r i t i ca l survey o f the 
l i tera ture shows a w i d e var ia t ion , as w ide as i n the M a l a y a n specimens. 
Espec ia l ly the Japanese authors (see below) have g iven us a good idea 
o f the colour va r i a t i on i n the l i v i n g an imal and lead us to the conclusion 
that Q u o y & Ga imard ' s D. rumphii and D. hasseltii are but one species. 

I could examine four animals collected by P r o f . V a n der H o r s t , J u l y 
x934> at Inhaca (27) , a smal l i s land near L o r e n z o Marques . These are 
beaut i fu l ly preserved, showing the dark b r o w n and ye l low patches on a 
greenish g round color. W h e r e the s k i n is we l l preserved, and the v i l l i only 
l i t t le contracted, they resemble Q u o y & Ga imard ' s f igure quoted above, 
but where i n one specimen a l l appendages are retracted, i t quite resembles 
Q u o y & Ga imard ' s D. tongana. T h e animals measure i n length 125, 94, 94, 

93, i n breadth 82, 55, 50, 48, i n height 48, 42, 39, 30 respectively, the shel l 
o f the f i rs t an imal 45 X 37, of the last 32 X 26 m m . T h e penis has the 
common fo rm. T h e radula is l ike that described above. 



230 H . E N G E L 

Japan 
Dolabella nov. s p e c ? H i r a s e , 1929, pp. 105-114, p i . V f ig . 1: M i s a k i 

(Sagami B a y ) ( 2 8 ) ; Ok inawa- i s l and (29) ; N a g a s a k i ( K i u s u ) (30) ; A m a -
kusa ( K i u s u ) ( 3 0 ) ; N a b u t o ( B o s u ) (31) ; K o m i n a t o ( B o s u ) (31) . 

Dolabella scapula H i r a s e , 1934, p i . 120 f i g . 17 (wi thout l oca l i t y ) . 
Dolabella spec. A n o n y m u s , 1935, p i . X C I f ig . 11 : common i n Cen t r a l and 

Southern Japan. 
Dolabella scapula Baba , 1936, pp. 15-17, t ex t f ig . 6 : O k i n a w a islands 

( 2 9 ) ; Nagasak i (30) , T o m i o k a (on Amakusa - i s l and ) (30) , M i s a k i (Sagami 
bay) (28) , K o m i n a t o ( P a c i f i c coast, E. o f T o k i o ) (31) and Nabu to (31) . 

Beau t i f u l f igures, two coloured and two i n black and whi te , are g iven 
by these authors, the best we possess t i l l n o w o f the l i v i n g an imal . T h e 
colour va r i a t i on is ve ry large, the da rk patches may be conspicuous or 
absent. T h e r e is no reason to d i s t inguish subspecies, based either on the 
colour or o n the v i l l i . B a b a mentions no transverse rows of v i l l i , though 
H i r a s e as w e l l as A n o n y m u s f igure them, ar ranged i n that way. 

I could examine one specimen f rom the B e r l i n M u s e u m "angebl ich v o n 
Japan" , that showed no colour. T h e length is 77, the breadth 38, the height 
32 m m , the shel l 31 X 21 m m . T h e penis of the common f o r m . T h e v i l l i 
are retracted i n the poster ior part o f the back, but dis t inct on the anter ior 
par t and on the head. 

A u s t r a l i a . 

Dolabella scapula A n g a s , 1867, p. 2 2 7 : Pa ramat t a r iver (32) . 
Dolabella rumphii B r a z i e r , 1878, p. 8 8 : Dungeness and D a r n l e y islands, 

To r r e s S t ra i t s ( 3 3 ) ; L o w Is land, T r i n i t y B a y , H o m e Islands, N .E . A u s t r a ­
l i a , on the reefs under cora l i n smal l pools ( 3 4 ) ; P o r t Jackson (32) and 
Be l l inge r r i v e r (35) . 

Dolabella ecaudata B r a z i e r , 1878, p. 8 9 : H o m e Islands, N .E . A u s t r a l i a 
(34) . 

Dolabella rumphii S m i t h , 1884, p. 8 9 : N .E . A u s t r a l i a (34) . 
Dolabella rumphii M a r t e n s , 1894, p. 9 3 : T h u r s d a y is land (To r r e s 

S t ra i t s ) (33) . 
Dolabella scapula Hed ley , 1910, p. 3 7 1 : Queens land coast (36) . 
Dolabella ecaudata Hed ley , 1910, p. 3 7 1 : Queens land coast (36) . 
Dolabella auricularia Iredale, 1929, p. 2 9 2 : Queensland coast (36) 

(Iredale cur ious ly considers this Queens land animal ident ical w i t h R u m ­
phius ' an imal f rom as far as A m b o n , and calls i t w i t h the o l d synonym o f 
So lande r : D. auricularia, wh i l e he gives the N e w Sou th W a l e s animals a 
new name: D. andersoni. W h y then do the Queensland animals not deserve 
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a new name ? A s said above, D. scapula is o f the same year as D. auricula-
ria, but preferable w h i l e better k n o w n and more con fo rming R u m p h ' s 
designation "schonkje". 

Dolabella andersoni Iredale, 1929, p. 2 9 2 : N e w Sou th W a l e s Coast 
(Gunnamat ta B a y , P o r t H a c k i n g ) (32) . 

Dolabella ecaudata Th ie le , 1930, p. 586: Cossack ( N . W . A u s t r a l i a , 2 0 0 

3 9 ' S . , 1 1 7 0 1 3 ' E . ) (37) . 
Dolabella andersoni A l l a n , 1932, pp. 422 ( f i g . ) , 4 3 3 - Gunnamat ta B a y , 

near Sydney (32) . 
I f we compare the beaut i fu l f igure g iven by M i s s A l l a n (I.e.) w i t h the 

f igure and descriptions of the Japanese fo rm, it is not possible to see any 
differences. T h e characters noted by I redale : "pos ter ior not so abrupt ly 
cut off , nor is the r i m edged w i t h branching papil lae, nor are these so 
numerous o r so long on the rest o f the body" are of no value. O f course 
A p l y s i i d a e are sometimes easily dis t inguished, w h i l e l i v i n g , by characters, 
w h i c h they loose i n alcohol . So we may hope, that the f u l l descr ipt ion, 
p romised by Iredale, w i l l g ive these and w i l l be accompanied by a c r i t i ca l 
comparat ive s tudy o f the f igures and descript ions already extant. I f , 
however, the N e w Sou th W a l e s and the Queensland specimens real ly 
d i f fe r , we may presume, that the last also d i f f e r f r o m the A m b o n speci­
mens, and these again f r o m the Japanese animals . B u t we must add, that 
these differences w i l l most probably be of subspecif ic value. A s far as ou r 
present knowledge goes, I cannot d is t inguish geographical var ie t ies . A s 
long as no better characters are known , D. andersoni falls i n the synonymy 
of the common species D. scapula. 

P a c i f i c Islands. 

Dolabella spec. Q u o y & G a i m a r d , 1824, p. 4 2 2 : M a r i a n n e o r L a d r o n e 

Islands (38) . 

Dolabella teremidi Lesson , 1830, p. 293 (Aplysia teremidi R a n g , 1828, p. 

48, p i . I l l f i g . 1. E r roneous ly called D. temnida by G r a y , 1857, p. 198, 

D. termida by M . E . G r a y , p i . 136 f i g . 1 (Rang ' s f igure) and D. temnida 
by M . E . G r a y , p i . 270 f igs. 1, 2 (new ve ry good figures of two we l l pre­

served specimens of the common f o r m ) ) : Socie ty islands ( O - T a i t i = 

T a h i t i , Borabora , i lot de T u b a i dans la baie de Borabora ) (39) , Caro l ine 

islands ( i s land O u a l a n - K u s a i e ) (40) . 

Aplysia rumphii Q u o y & G a i m a r d , 1832, p. 303, p i . 23 f igs . 4-5 ( P r u v o t , 
I 9 3 4 , P- 44) • i s land P a n g a i - M o d o u (Tonga -Tabou or Tongatabu) (41) . 

Aplysia tongana Q u o y & G a i m a r d , 1832, p. 305, p i . 23 figs. 6-7 ( P r u v o t , 
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1934, p. 4 4 ; cal led D. tongensis by M . E . G r a y , p l . 137 f i g . 1) : i s land 
P a n g a i - M o d o u (Tonga-Tabou) (41) . 

Dolabella variegata Pease, i 8 6 0 , p. 2 2 : S a n d w i c h islands (42) . 
Dolabella hasseltii E l i o t , 1900, p. 515, p l . X I X f i g . 3 : A p i a (Samoa) 

(43) . O n e of these specimens was used for compar ison by M a c F a r l a n d 
(1918, p. 301) . 

Dolabella rumphii Cou tu r i e r , 1907, p. 174: L a g o n de H a o ( P a u m o t u 
is land, Socie ty Islands) (44) . 

Dolabella agassizf M a c F a r l a n d , 1918, p. 306, p l . I : Eas te r Is land (45) . 
Dolabella rumphi Risbec , 1928, p. 4 5 : P e n i n s u l a N o u m e a ( N e w Cale­

donia) (46) . 
T h e quest ion whether the non-vi l lous species are only common animals 

w i t h retracted v i l l i , is ve ry important for this region. D. tongana and 
D. agassizi both are destitute of v i l l i , but the figures show animals , that 
look as i f they were dead and somewhat corrugated, when p ic tured . B o t h 
authors ment ion tubercles and i n D. agassizi they are of the common fo rm, 
as the f igure shows. Q u o y & G a i m a r d say, that they disappear i n alcohol , 
and cont inue : " B i e n qu* elle habite avec la precedente (D. rumphii), on 
ne peut point la confondre avec elle". T h i s o f course is a remark, that must 
be taken into considerat ion and the only possible way o f really so lv ing this 
problem w o u l d be an examinat ion i n loco. W e have, however, two authors, 
themselves specialists i n this f ie ld of malacology, who collected on P a c i f i c 
i s l ands : E l i o t (1900) r e m a r k s : " I am inc l ined to th ink that D. hasselti, 
D. variegata and D. teremidi are a l l one species" and Ri sbec ( 1 9 2 8 ) : 

" B e r g h decri t p lus ieurs varietes de D. rumphi, . . .mais je crois , . . .que le 
meme i n d i v i d u change de couleur suivant les saisons. A N o u m e a , . . . a 
certaines epoques, tous les exemplaires sont ver t c l a i r ; a d'autres, i ls sont 
tous bruns, presque noi rs . D e plus, ayant songe moi-meme a. une variete 
differente , j ' a i constate qu'en faisant couler de l 'eau sur Tanimal , l a teinte 
n o i r disparaissai t a la maniere d 'un mucus." U n h a p p i l y the author gives 
no observations about the v i l l i o r tubercles, but i t is important , that both 
invest igators stress the great va r i ab i l i t y . 

I could s tudy two animals f rom the M u s e u m i n B e r l i n , collected at T i o p , 
Bouga inv i l l e (47) (one o f the S o l o m o n I s lands) , leg. H . Schoede, on the 
3 r d and the 4 t h of November , 1909. These beaut i fu l ly preserved animals 
measure 93 and 110 m m respectively i n length, both 60 m m i n breadth, 40 

and 43 m m respectively i n height, the shell measures 36 X 31 and 34 X 26 

m m respectively. She l l and penis of the common fo rm. T h e smaller an imal 
is greenish, beaut i fu l ly maculated w i t h b rown , the larger an ima l has lost 
i ts colour. T h e y both show dist inct v i l l i , though i n some parts o f the body 
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these have altogether disappeared. O n the disc o f the larger an ima l i t was 
interest ing to note again, how a branched v i l l u s can be w h o l l y retracted, 
f i rs t appearing as a tubercle w i t h a centra l conica l c i r rus and some smaller 
appendages a round i t , u n t i l these are a l l retracted, c o n f i r m i n g V a n H a s -
selt's r e m a r k : " T h e apendices cutanei wh ich i n R u m p h ' s f igure are s imple 
war ts , are long branched, pointed appendages o f the sk in , w h i c h shorten 
and lengthen themselves". 

I n our collections there is a shell , label led: "Dolabella sulcata B e r n a r d i . 
N . Caled. . ab auctore". A s far as I know, B e r n a r d i never publ ished this 
name. T h e shel l has noth ing that might d i s t ingu i sh i t f rom D. scapula. 

W e s t Coast o f A m e r i c a . 
Dolabella guayaquilensis Sowerby (Reeve) 1868, p i . I I f ig . 6 (shel l o n l y : 

G u a y q u i l (48) (Coast o f E c u a d o r ) . M a r t i n i & Chemni t z erroneously g ive 
quayaquilensis. 

Dolabella californica Stearns, 1879, P- 3 9 5 : M u l e g e B a y (49) , G u l f o f 
C a l i f o r n i a ( = Stearns, 1894, p. 341, 1895, p. 158). P rese rved specimens 
were examined by P i l s b r y (1895, p. 73) and again P i l s b r y (1896, p. 159, 

p i . 66 figs. 14-18). 

Dolabella calif ornica P i l s b r y , 1895, p. 73 (and again 1896, p. 159, p i . 66 

f igs. 14-18) examined the preserved type specimens f rom M u l e g e B a y and 
also one f rom the W e s t Coast of M e x i c o (50) . 

P i l s b r y tends to regard his specimens as ident ica l w i t h the smooth 
D. ecaudata and D. tongana, yet he mentions "traces of sparcely scattered 
war t l i ke papil lae", w h i l e Stearns on the author i ty o f the collector F i s h e r 
says, that the surface is covered w i t h wa r t l i ke papillae. W h i l e D. ecaudata 

and D. tongana were described as one-coloured green, P i l s b r y ' s animals 
showed a more or less black macula t ion. W e see, that a l l these dis t inct ions 
are not regarded as ve ry important by most authors, none o f them is used 
as a constant character. T h e tuberculate specimens are considered iden t ica l 
w i t h the smooth ones. T h e tuberculate specimens, however, may, as ou r 
invest igat ions show, be regarded as v i l l ous animals w i t h retracted v i l l i ; 
v i l l i , tubercles and a smooth s k i n most of ten occur a l l at a t ime i n the 
same animal . 

O u r conclusion must be, that a l l these Dolabella, f o rm but one species: 
D. scapula, w h i c h can be easily and clear ly d is t inguished f r o m D. gigas by 
the shell and the penis . 

F o s s i l species. T w o foss i l shells have been described under the genus 
Dolabella. B o t h were f igured . N e i t h e r seems to belong to this genus. E v e n 
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not to the f a m i l y A p l y s i i d a e . A . Issel ( A l c u n i foss i l i nuov i del Savonese. 
A t t i Soc. l igus t ica Genova , Sc . nat. geogr., 1922, 1, p. 123) described as 
Dolabella (Sabaziella) texturata a foss i l (pliocene) shell f rom near Genua . 
T h e f igure shows a shell (fragment ?) w h i c h though i ts general f o r m is 
l ike that o f Dolabella, has the spire on the r igh t side, w h i l e Dolabella has 
it o n the left side. M o r e o v e r the shell o f Sabaziella shows a series o f r ibs , 
a s t ructure w h i c h does not belong to the shells o f the A p l y s i i d a e , thei r 
d i rec t ion and habitus is fore ign to the s tructure o f the A p l y s i i d shell . W e 
can say w i t h cer ta inty that Sabaziella texturata Issel is no Dolabella. 

D a l l (where ?) described a Dolabella aldrichi f r om the te r t ia ry of F l o ­
r ida . T h e shel l was ref igured by Cosmann ( E s s a i de Paleconchologie com­
pared, I , P a r i s , 1895, p l . V I I f i g . 14). T h e shel l f ragment o f this f igure 
cer tainly shows no Dolabella. 

Zoogeography o f the Genus 

T h e species D. gigas occurs i n the R e d Sea, M a u r i t i u s , and the M a l a y a n 
Arch ipe lago , so is a common inhabitant o f the I n d o - W e s t - P a c i f i c R e g i o n . 
B u t f rom a zoogeographical point o f v i ew the species D. scapula is re­
markable, because it inhabits the whole t ropical Ind ian and P a c i f i c Oceans, 
even the Eas t e r Is land and the W e s t Coast of t ropica l A m e r i c a , wh i l e i t 
fai ls i n the W e s t Indies. 

A s E k m a n (1935, p. 105) remarks , the t ime an an ima l has to spend to 
c ioss the E a s t e r n P a c i f i c B a r r i e r forms a n important factor i n i ts par t ic­
ular d i s t r ibu t ion . W e k n o w noth ing about the t ime a Dolabella l ives as 
a free s w i m m i n g la rva . H i r a s e (1921, p. 113) gave us some data about the 
development. B u t he on ly cul t iva ted the eggs d u r i n g the 8 days o f thei r 
f i r s t development, t i l l they left the eggs as free V e l i g e r s . T h i s t ime is 
twice that a Philine wants for that stage. Perhaps this is an indicat ion, 
that the free s w i m m i n g stage also lasts rather long here. Y e t i t may be 
doubted, whether i t lasts long enough to help the an ima l across the broad 
stretch o f Ocean between M i d d l e and E a s t P a c i f i c . 

T h e most probable expl ica t ion , therefore, o f the d i s t r ibu t ion o f Dola­
bella scapula seems to be, that o r ig ina l l y the species occurred i n the W e s t 
Indies and the whole Tethys-Sea , w h i l e af terwards, i n the colder per iod o f 
the Miocene , the species became ext inct i n the W e s t Indies, but remained 
on the W e s t Coast of M i d d l e A m e r i c a and i n the whole t rop ica l Ind ian 
W e s t - P a c i f i c Reg ion . T h e quest ion rises whether the an imal remained 
unchanged du r ing that long t ime o r only fo rmed local var ie t ies , w h i c h we 
cannot d i s t ingu i sh t i l l now. 



T H E G E N U S D O L A B E L L A 235 

Species erroneously placed i n the genus Dolabella 

Dolabella dolabrifera C u v i e r , 1817, p. 398, th is is Dolabrifera dolabri-
fera (cf. E n g e l et H u m m e l i n c k , 1936, p. 3 0 ) . 

Dolabella rondeletii Cuv i e r , 1817, p. 398 ( founded on Rondelet , 1554, p. 
520, 1558, p. 376), i.e., Aplysia de pilaris (cf. P i l s b r y , 1896, p. 160). 

Dolabella laevis B l a i n v i l l e , 1819, p. 395, i.e., shel l o f Aplysia depilans 
(cf. P i l s b r y , 1896, p. 160). 

Dolabella fragilis L a m a r c k , 1822, p. 42, i.e., shel l o f Aplysia depilans 
(cf. P i l s b r y , 1896, p. 160). 

Dolabella lepus R i s so , 1826, p. 44, p i . I f igs. 1, 2, i.e., Aplysia fasciata 
(cf. P i l s b r y , 1896, p. 160). 

Dolabella unguifera L a m a r c k , 1836, p. 701, i.e., Petalifera petalifera 
(cf. E n g e l et H u m m e l i n c k , 1936, p. 4 3 ) . 

Dolabella petalifera L a m a r c k , 1836, p. 702, i.e., Petalifera petalifera 
(cf. E n g e l et H u m m e l i n c k , 1936, p. 4 3 ) . 

Dolabella ascifera L a m a r c k , 1836, p. 702, i.e., Dolabrifera dolabrifera 
(cf. E n g e l et H u m m e l i n c k , 1936, p. 3 0 ) . 

Dolabella ornata Deshayes, 1853, p. 57, p i . 89 f i g . 5, i.e., probably Phylla-
plysia lafonti (cf. E n g e l , 1936, p. 204) . 

Dolabella oahouensis M a z z a r e l l i , 1893, P- 4°> *-e-> Dolabrifera dolabrifera 
(cf. E n g e l et H u m m e l i n c k , 1936, p. 3 0 ) . 

Dolabella maillardi M a z z a r e l l i , 1893, p. 40, i.e., Dolabrifera dolabrifera 
(cf. E n g e l et H u m m e l i n c k , 1936, p. 3 0 ) . 

S u m m a r y 

O u r increas ing knowledge of the genus Dolabella tends to show the great 
va r i ab i l i t y . Risbec (1928) pointed to the v a r i a b i l i t y o f the colour. V a n 
Hasse l t (1824) had already made two important remarks, one concerning 
the re t rac t ib i l i ty o f the v i l l i , that i n the l i v i n g an imal cover the s k i n o f 
the back, and the other his op in ion , that R u m p h ' s an imal , w i t h i ts tuber­
culate sk in , is the same as his o w n Dolabella w i t h the b ranch ing and long 
v i l l i . W e t r ied to show, that the v i l l i are ve ry retracti le, even so that we 
came to the conclusion, that a l l species of Dolabella but one, f o r m only 
one species, f i rs t described and f i g u r e d b y R u m p h i u s a n d f i r s t n a m e d 
by M a r t y n : D. scapula, inhab i t ing the Indie and the P a c i f i c f r o m the R e d 
Sea and S . E . A f r i c a to Japan, A u s t r a l i a , H a w a i i and Eas ter - Is land, even 
to the W e s t Coast o f A m e r i c a . O n l y the shell described as Dolabella gigas 
by R a n g (1828) is speci f ica l ly di f ferent . I t p roved to belong to a n an ima l 
that fur ther d i f fe rs f r o m D. scapida i n hav ing the penis long, slender and 
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armed w i t h smal l spines, w h i l e i n D. scapula i t is short and unarmed. I t 
was recorded t i l l now f r o m M a u r i t i u s , the R e d Sea and the Moluccas (see 
map) . 
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