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A B S T R A C T 

Six species of Nuculidae have been identified from dredgings 
between 250 and 430 m off western New Caledonia : Nucula 
nitidulaformis Powell, 1971 ; N. kanaka, N. oppressa, and 
N. libera, spp. nov. ; Nucula sp. indet. ; and Leionucula 

strangei (A. Adams, 1856). Ennucula Iredale, 1931, is consi­
dered a synonym of Leionucula Qucnstcdt. 1930. This 
nuculid fauna shows rather strong similarities to that of New 
Zealand. 

R E S U M E 

Mollusca Bivalvia : Nuculidae bathyales de Nouvelle-Calé­
donie. 

Six espèces de Nuculidae ont été identifiées dans des 
récoltes faites entre 250 et 430 m de profondeur à l'ouest de 
la Nouvelle-Calédonie : Nucula nitidulaformis Powell, 1971 ; 
N. kanaka, N. oppressa et N. libera, spp. nov. ; Nucula sp. 
indét. ; et Leionucula strangei (A. Adams, 1856). N. nitidula­
formis et L. strangei ont été décrites de la Nouvelle-Zélande. 
N. kanaka montre des similitudes avec_/V. nitidula A. Adams, 
1856, de la Nouvelle-Zélande et des îles Chatham, et avec 
N. beachportensis Verco, 1907, de l'Australie. N. oppressa 
ressemble à Linucula recens Dell, 1956, de la Nouvelle-

Zélande et des îles Chatham. Seule N. libéra ne se rapproche 
pas d'une espèce de la Nouvelle-Zélande et. d'une manière 
générale, l'ensemble étudié a des rapports morphologiques 
assez étroits avec la faune de Nuculidae de la Nouvelle-
Zélande. Nucula strangei a été classée dans le genre Leionu­
cula Qucnstedt. 1930. qui est caractérisé par l'absence d'une 
structure radiale intérieure des valves, qui par suite ont des 
bords lisses. Ennucula Iredale, 1931, est considérée comme 
un synonyme de Leionucula. Toutes les autres espèces 
rapportées possèdent cette structure et le bord ventral crénelé 
correspondant, et sont classées dans Nucula Lamarck, 1799. 
Dans N. libéra, le bord ventral n'est crénelé qu'à partir d'une 
certaine taille. 
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I N T R O D U C T I O N 

On accoun t of my earlier work on a n u m b e r of 
Aus t ra l i an Nucul idae ( B E R G M A N S , 1978) D r Phi­
lippe B O U C H E T of the M u s é u m nat iona l d 'His ­
toire naturel le in Par is invited me to s tudy a 
collection of Nucu l idae from dredgings from off 
the west coas t of N e w Ca ledon ia by the vessel 
" Vauban" in 1978 a n d 1979. As this mate r ia l 

offered an obv ious oppor tun i ty to improve o u r 
knowledge and further shape ideas on the distr i­
bu t ion pa t t e rns of a rch iben tha l species or species 
aggregates in the Austral ian-Pacif ic region, and 
related t axonomic concepts , I accepted the offer 
with gra t i tude . This pape r presents the results of 
this s tudy. 

M A T E R I A L A N D M E T H O D S 

The mater ia l on which this r epor t is based is 
listed u n d e r the species in the t a x o n o m i c section. 
Descr ip t ions are in acco rdance with the t e rmino­
logy adop t ed in B E R G M A N S , 1978, a n d are ex­
plained in the M e t h o d p a r a g r a p h of tha t paper . 
The present collection is housed in the M u s e u m 

na t iona l d 'His to i re naturel le in Paris ( M N H N ) ; 

small samples have been deposi ted in the Z o o l o ­
gisch M u s e u m of the Universi ty of A m s t e r d a m 
( Z M A ) . The p h o t o g r a p h s in this pape r have been 
m a d e with a scanning electron microscope . 

S Y S T E M A T I C A C C O U N T 

Nucula nitidulaformis Powell , 1971 

Figs 1-2 

M A T E R I A L EXAMINED. — 1 complete shell, 4 odd 
valves, collected by Ph. B O U C H E T , 23 May 1978, at 
" Vauban " Stn 2, 22° 17' S, 167° 14' E, New Caledonia, 
depth 425-430 m (1 shell, 3 valves : M N H N ; 1 valve : 
Z M A ) . 

DESCRIPTION. — Valves small , relatively solid, 
modera te ly convex, t rapezoid ovate in out l ine . 
Lunule only slightly depressed. Dorsa l marg in 
weakly curved, w i t h o u t med ian angu la t ion . Pos­
terior marg in t runca t ed , s t r a i g h t ; pos te rodorsa l 
angle no t very dist inct , pos te rovent ra l angle 
ra ther dist inct . A n t e r i o r marg in s o m e w h a t t run­
cated, slightly curved ; dorsa l margin gradual ly 
pass ing in to an t e r io r marg in , an te roven t ra l an ­
gula t ion b road ly r o u n d e d but qu i te dist inct . 
Ventra l marg in r o u n d e d anter ior ly a n d slightly 
less so poster ior ly . Exter ior of embryon ic shell 
with p robab ly bifid u m b o (shells t oo w o r n to be 
conclusive) and microscopical ly pi t ted surface. 
In terd issonconch s m o o t h except g rowth lines. 

Remain ing valve pa r t with some p r o n o u n c e d 
g rowth lines and on the median par t m o r e or less 
affected by fine inner radial s t ruc ture , which 
co r r e sponds with c renula t ion of ventral marg in . 
Hinge modera te ly s t rong , with u p to 8 an te r io r 
and 5 pos te r ior V-shaped secondary teeth (in the 
largest specimens of this sample) . T o o t h rows 
separa ted by a small c h o n d r o p h o r e with a 
r o u n d e d or slightly angu la r ventral marg in , only 
slightly project ing beyond hinge line, directed 
d o w n w a r d and very weakly forward . Dorsa l 
marg in somewha t thickened and flattened at 
bo th sides above c h o n d r o p h o r e . N o discernable 
t race of p r imary teeth. A d d u c t o r muscle scars 
dist inct . M a n t l e line with shal low incurva t ion 
jus t an te r io r of the middle . 

Shells white or t inged with pale b r o w n . Traces 
of t r anspa ren t light b rown per ios t racum preser­
ved in two specimens. 

Measurements : Tab le 1. 

DISCUSSION. — Nucula nitidulaformis was de­
scribed from specimens dredged at 366-475 m, 
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TABLE 1. Measurements in mm and number of secondary teeth in Nucula nitidulaformis Powell, 1971 from " Vauban" 
Station 2, New Caledonia. 

Specimen Length Height Section 
(one valve) 

Length 
embryonic 

shell 

Number of secondary teeth 
anterior posterior 

MNHN (right) 1.84 (1.64) + 0.60 8 4 
ZMA (left) 1.84 1.60 0.56 8 5 
MNHN (right) ' 1.76 1.48 7 3 
MNHN (doublet) 1.56 1.28 0.44 c. 0.34 
MNHN (right) (1.48)" 1.28 0.44 0.28 6 4 

+ Ventral margin incomplete ; ' figured specimen ; " posterior margin damaged. 

east of Aldermen Is lands, Bay of Plenty, N e w 
Zea land . The smallest specimen in the original 
lot , the ho lo type , measures 4.4 m m in length, the 
largest 7.8 m m . Larger specimens a p p e a r to be 
relatively high. Possible differences between New 
Zea land specimens and N e w Ca ledon ian ones 
are the relatively low n u m b e r of pos te r ior secon­
dary teeth in the lat ter a n d the ra the r perpendi ­
cular or ien ta t ion of its c h o n d r o p h o r e . P O W E L L 

(1971) coun t ed 10 an te r io r and 8 pos te r io r teeth 
(called pos te r ior a n d an te r io r by h im, respecti­
vely) in one of the Alde rmen Is lands specimens 

wi thou t indica t ing valve length. He described 
the c h o n d r o p h o r e as n a r r o w , s p o o n - s h a p e d , and 
anter ior ly ob l ique . His p h o t o g r a p h s of the ho lo ­
type specimen suggest t ha t its c h o n d r o p h o r e 
resembles tha t of the specimens from New 
Caledon ia bu t unfor tuna te ly they are no t distinct 
enough to be conclusive. In this connex ion it 
may be of i m p o r t a n c e tha t P O W E L L d id no t 
assign Nucula nitidulaformis to the genus Pronu-
cula Hedley, 1902 (considered a s y n o n y m of 
Nucula Lamarck , 1799, by the present a u t h o r ; 
see B E R G M A N S , 1978). A l t h o u g h there is a definite 
an ter ior ly di rected vector in its o r i en ta t ion , the 
c h o n d r o p h o r e in the New C a l e d o n i a n specimens 
possesses the conf igura t ion t hough t to w a r r a n t 
recogni t ion of Pronucula by P O W E L L . T h e pre­
sent sample appea r s to be the first to be repor ted 
after the descr ipt ion of the species. 

Nucula kanaka sp. n o v. 
Figs 3-4 

M A T E R I A L EXAMINED. — Holotype : 1 complete shell, 
collected by Ph. B O U C H E T , 23 May 1978, at "Vau-
ban" Stn 2, 22°17'S, 167° 14' E, New Caledonia, 
depth 425-430 m ( M N H N ) . 

Paratypes : 2 left valves, data as for holotype 
specimen (MNHN ; ZMA 3.88.001); 1 left valve, collected 
by Ph. B O U C H E T , 23 May 1978, at " Vauban" Stn 3, 
22 H17'S, 167°12'E, New Caledonia, depth 390 m 
( M N H N ) . 

DIAGNOSIS. Shell small , t r i angular , relati­
vely high, s m o o t h except i r regular g rowth lines. 
C h o n d r o p h o r e small but essentially obl ique . 
Ante r io r t o o t h row con t inu ing above c h o n d r o ­
phore . Ventra l marg in crenula ted . 

DESCRIPTION. — Valves ra ther small , m o d e r a ­
tely solid, th ickened in the med ian area , n o t 
much inflated, r o u n d e d t r i angu la r in out l ine . 
Lunule no t depressed. Dorsa l marg in weakly 
curved, shor t , gradual ly pass ing in to long and 
nearly s t ra ight an te r io r marg in a n d s t rongly 
descending straight pos te r ior marg in . Vent ra l 
margin evenly rounded . An te roven t r a l angu la ­
tion r o u n d e d , pos te roven t ra l angu la t i on ra ther 
dist inct . U m b o po in ted . De l imi ta t ions of em­
bryonic shell a n d in terd issoconch no t d iscernable 
in the present mater ia l . Sculp ture cons is t ing of 
g rowth lines and , on the med ian a rea , occas ional 
radial lines co r r e spond ing with a radial inner 
s t ruc ture . Vent ra l marg in c renu la ted by this 
s t ructure . Hinge w i thou t a t race of p r i m a r y teeth 
and with ra ther n a r r o w , V-shaped secondary 
teeth. Nine an te r io r a n d five pos te r io r teeth in 
largest specimen. An te r io r t oo th row n a r r o w i n g 
t owards c h o n d r o p h o r e , and con t inu ing with only 
one or two very small teeth above it. C h o n d r o ­
p h o r e small , or iented forwards , paral lel l ing an ­
terior t oo th r o w ; its ventral marg in slightly 
inflated pos ter ior ly and m a k i n g a r o u n d e d angle 
with its an te r io r marg in . A d d u c t o r musc le scars 
shal low b u t dist inct . M a n t l e line s imple. O n e 



FIGS 1-8. - 1-2 : Nucula nitidulaformis Powell, length 1.76 mm, from 425-430 m at " Vauban " Stn 2 (22"17' S, I67"14' E ) , 
New Caledonia (MNHN). - 3-4 : Nucula kanaka, sp. nov., right valve of holotype specimen, length 2.84 mm, from 425-
430 m at " Vauban " Stn 2 (22'17' S, 167"I4' E), New Caledonia (MNHN). 5-6 : Nucu/a oppressa, sp. nov., left valve 
holotype specimen, length 2.84 mm, from 250-350 m at " Vauban" Stn 40 (22"30'S, I66'24'E), New Caledonia 
(MNHN). — 7-8 : Nucula oppressa, sp. nov., right valve, paratype specimen, length 2.06 mm, data as for holotype 
specimen (MNHN). 
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TABLE 2. Measurements in mm and number of secondary teeth in Nucula kanaka, sp. nov.. from " Vauban " Station 2 
and 3, New Caledonia. 

Specimen Length Height Section 
(one valve) 

Number of secondary teeth 
anterior posterior 

Holotype (Stn 2) 2.84 2.48 0.68 right 9 4 
left 8 5 

Paratype (Stn 2) 2.70 2.44 0.80 9 5 
Paratype (Stn 2) 2.40 2.16 0.64 9 4 
Paratype (Stn 2) 2.04 1.82 0.60 7 3 
Paratype (Stn 3) 2.60 2.25 0.72 8 4 

valve with a r e m n a n t of a da rk b r o w n per ios t ra -
cum. 

Measurements : Tab le 2. 

DISCUSSION. — Only the ho lo type has a well 
preserved hinge. In the pa r a types it is difficult t o 
see if the c h o n d r o p h o r e is r o u n d e d and directed 
d o w n w a r d s or short and po in t ing forwards , and 
if the an te r io r teeth ascend above it. Nucula 
kanaka resembles the New Zea l and species Nucu­
la nitidula A. A d a m s , 1856 sensu P O W E L L (1979 : 
356, Fig. 83-2), but differs in out l ine and details 
of the h inge . It is m o r e p r o d u c e d do r sopos t e -
riorly, its an te r io r t oo th row is p ropor t iona l ly 
much n a r r o w e r poster ior ly , a n d its c h o n d r o ­
phore is much snor te r a n d directed m o r e for­
wards . Nucula beachportensis Verco, 1907 (see 
BERGMANS, 1978, Fig. 15-19), from Aus t ra l ian 
waters , seems also morpholog ica l ly related t o 
N. kanaka. N. kanaka differs from it in being 
higher and m o r e t r iangular , with a p r o p o r t i o ­
nally longer pos te r ior marg in , a smaller angle 
between its t oo th rows, and a shor te r c h o n d r o ­
phore . 

E T Y M O L O G Y . T h e species n a m e kanaka is 
derived from " K a n a k **, the original n a m e of the 
people of New Ca ledon ia . 

Nucula oppressa sp. nov. 

Figs 5-8 

M A T E R I A L EXAMINED. — Holotype : 1 left valve, 
collected by A. W A R É N , 7 June 1979, at " Vauban " 
Stn 40, 22"30' S, 166"24' E, New Caledonia, depth 250-
350 m (MNIIN) . 

Paratypes : 54 valves, data as for holotype specimen 
(44 valves : M N H N ; 10 valves : ZMA 3.88.002). 

D I A G N O S I S . - A small , ova te shell with a 
t runca ted pos te r ior s i d e ; essentially s m o o t h ; 
with visible inner radial s t ruc ture in the med ian 
area and finer, m o r e t raverse line s t ruc ture in 
anter ior and pos te r ior areas; typically nucul id 
teeth ; a shor t b u t very obl ique c h o n d r o p h o r e ; 
and all marg ins except the med ian p a r t of the 
dorsa l marg in c renula ted by the inner s t ruc ture . 

D E S C R I P T I O N . — Valves ra ther small , thin to 
modera te ly solid, med ian a rea th ickened in a 
n u m b e r of the specimens - most ly in larger 
valves —, modera te ly inflated, ovate in out l ine 
except for a lmos t perpendicu la r pos te r ior side. 
Radial zone co r r e spond ing with s t ra ight pos te ­
rior marg in slightly depressed. Larger valves 
relatively h igher . Dor sa l m a r g i n cu rv ed , in 
some specimens with a slight angle benea th 
the u m b o . An te rodo r sa l angu la t ion poo r ly de­
fined or absent . Pos te rodorsa l angu la t i on r o u n d ­
ed but distinct. An te r io r marg in weakly curved, 
par t ly s traight in some specimens. Pos te r ior mar ­
gin shor t a n d s t ra ight . An te roven t r a l j unc t ion 
weakly m a r k e d , r o u n d e d , pos te roven t ra l j unc ­
tion m o r e dist inct . U m b o poin ted . E m b r y o n i c 
shell bifid, surface finely pi t ted. In te rd i ssoconch 
smoo th . E m b r y o n i c shell and in te rd issoconch 
wi thou t visible radial s t ruc ture . R e m a i n i n g pa r t 
of valve essentially s m o o t h , with fine g rowth 
lines and in some larger valves a few g rowth 
zones near the marg in , mutua l ly separa ted by 
grooves . Cent ra l pa r t of valve with inner radial 
s t ruc ture a p p e a r i n g as fine lines ; an t e r io r and 
pos te r ior pa r t s with still finer and widely diver­
gent line s t ruc ture . In a n u m b e r of specimens, 
mos t of which are qui te worn , this finer s t ructure 
is hard ly or not discernable , especially on the 
pos te r ior par t . Ventra l margin c renu la ted by the 
radial s t ruc ture of the central p a r t ; a n t e r i o r and 
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poster ior marg ins and adjoining pa r t s of dorsa l 
marg in c renula ted by the finer, d ivar ica t ing 
s t ructure . This lat ter c renula t ion is difficult t o 
trace in the majori ty of the specimens bu t mos t 
p robab ly distinct in fresh ones . Hinge w i thou t a 
trace of p r imary teeth. Dorsa l marg in slightly 
thickened a t b o t h sides a b o v e c h o n d r o p h o r e . 
C h o n d r o p h o r e obl ique , directed forwards , relati­
vely shor t . U p to a b o u t 12 an te r io r and five 
poster ior short , t r iangular , secondary teeth. An­
terior too th row with two or th ree small teeth 
above c h o n d r o p h o r e . A d d u c t o r muscle scars and 
simple mant le line visible in good specimens. 
Per ios t racum not preserved. 

Measurements : Tab le 3. 

D I S C U S S I O N . Of the k n o w n nucul ids , Linu-
cula recens Dell, 1956, seems to be the m o r p h o ­
logically nearest relative of Nueula oppressa. 
N. oppressa differs in being less equi la tera l , in 
hav ing a relatively larger n u m b e r of an te r io r 
teeth (11 in recens specimens u p to 4.04 m m in 
length ; D E L L , 1956a), in the m o r e ob l ique and 
more e longate form of the c h o n d r o p h o r e , and in 
the form of the teeth near the c h o n d r o p h o r e . In 
oppressa, these teeth d o no t devia te from the 
no rma l nuculid type. In recens " the two central 
teeth of each series a re larger than their fellows 
and meet dorsal ly unde r the beaks to give the 
a ppe a ra nc e of a bifid t o o t h , the two a r m s of 
which form the lateral limits of the c h o n d r o ­
p h o r e " (DELL, 1956a). (It has occur red t o me 
that this conf igura t ion can only exist in one valve 
of each specimen, bu t its c o u n t e r p a r t has no t 
been descr ibed.) Linucula was descr ibed as a 
subgenus of Nucula by MARWICK (1931), to 

a c c o m m o d a t e small shells from the Ter t i a ry o f 
New Zea l and with weak radial sculpture and 
finer radials on an te r io r and pos ter ior p a r t s . 
MARWICK did not describe the hinge, par t ly 
because it had not been preserved well e n o u g h in 
his specimens bu t his descr ipt ions were very 
short anyway . DELL (1956a) included Nucula 
gallinacea Finlay, 1930, in Linucula, on a c c o u n t 
of a qu i te different type of a b e r r a n t scu lp ture on 
its an te r ior side ; his figures of this species show a 
hinge typical of Nucula. D E L L (1956a) reflected 
on the differences between tha t hinge and the 
hinge of Linucula recens, suggesting tha t Linu­
cula - which he had raised to generic r ank 
because of the divergent sculp ture on its lunule , 
its well-defined geographical range , and its long 
Ter t iary history — might consist of two g r o u p s . 
B E R G M A N S (1978) described Nucula brongersmai 
from New South Wales , Victoria and T a s m a n i a 
in Aust ra l ia , which also has a sculp ture of radia l 
lines and diverging lines on an te r io r and pos te ­
r ior par t s , bu t s m o o t h marg ins , and a r o u n d 
c h o n d r o p h o r e separa t ing the t oo th rows. Whi le 
agreeing tha t forms of abe r ran t s t ruc ture a n d 
sculpture of an te r ior and pos ter ior valve p a r t s 
a re wor th consider ing in efforts to define na tu ra l 
g roups within the Nucu l idae , I d o not think tha t 
Linucula is well defined, or that the species with 
such s t ruc ture and sculp ture a re necessarily 
closely related. Fu r the r studies of such species 
should a t t emp t to describe, and preferably illus­
t ra te , their hinge conf igurat ions in detai l . 

ETYMOLOGY. The specific n a m e oppressa, 
derived from the Latin opprimere ( to oppress , t o 
hide) refers to the inner line s t ruc tures , oppressed 

TABLE 3. — Measurements in mm and number of secondary teeth in Nucula oppressa, sp. nov., from " Vauban " Station 40, 
New Caledonia. 

Specimen Length Height Section 
(one valve) 

Number 
anterior 

of secondary teeth 
posterior 

Right valve 3.17 2.79 0.92 10 4 
Left valve + 2.92 2.68 0.87 11 5 
Right valve 2.75 2.38 0.75 10 4 
Right valve 2.58 2.12 0.71 8 4 
Right valve 1.88 1.58 0.50 6 3 
Right valve 1.54 1.34 0.42 5 2 

+ Holotype specimen (All others : paratype specimens). 
Innermost anterior teeth often worn away. 
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in the sense tha t they d o no t affect the ou te r shell 
surface (except the marg ins) and h idden , or 
difficult t o discern, in m a n y specimens. 

Nucula libera sp . nov . 

Figs 9-12 

M A T E R I A L EXAMINED. — Holotype : 1 complete shell, 
collected by A. W A R E N , 7 June 1979, at " Vauban " 
Stn 40, 22°30' S, 166°24' E, New Caledonia, depth 250-
350 m ( M N H N ) . 

Para types : 13 complete shells and 246 valves, data 
as for holotype specimen (10 shells and 231 valves : 
M N H N ; 3 shells and 15 valves : Z M A 3.88.003). 

D I A G N O S I S . — A small , t rapezoid ova te shell, 
with a relatively long pos te r ior side, ra ther m a n y 
poster ior teeth, a par t ly concave pos te r ior m a r ­
gin, a s m o o t h ou te r surface, a weak ova te 
c h o n d r o p h o r e separa t ing the t oo th rows, and in 
large specimens a c renula ted ventral marg in . 

D E S C R I P T I O N . Valves small , modera te ly 
solid to solid, th ickened in the centra l area in a 
n u m b e r of larger specimens, only modera te ly 
inflated, t r apezo id ova te in ou t l ine . Lunu le 
slightly inflated, demarca t ed by a radial depres­
sion co r r e spond ing wi th a concavi ty in the 
pos ter ior marg in . Escu tcheon no t defined. D o r ­
sal marg in s t ra ight to slightly concave benea th 
the u m b o and evenly, a l though no t s t rongly, 
r ounded at the s i d e s ; j unc t ion with an te r io r 
marg in g radua l or wi th a dist inct angu la t ion 
jus t above the an t e r io rmos t too th , j unc t ion 
with pos ter ior marg in g radua l . An te r io r marg in 
weakly rounded , ventral ly straight in some speci­
mens ; an te roven t ra l angu la t ion ra the r dist inct . 
Poster ior marg in m o r e or less convex a long the 

too th row and in m o s t specimens distinctly 
concave benea th i t ; pos te rovent ra l j unc t ion dis­
tinct. Ventra l marg in ra the r b road ly rounded , 
especially poster ior ly . U m b o ra ther po in ted . 
E m b r y o n i c shell extremely small , squar ish ovate , 
with microscopical ly pi t ted surface. In terdisso-
conch smoo th , pol ished, its marg in dist inct in 
p a r t of the specimens. Remain ing ou te r surface 
s m o o t h , somet imes , in large specimens, with 
some slightly raised g rowth zones , especially near 
ventral marg in . Radia l s t ruc ture weakly visible 
at a cer ta in angle of light only. Hinge modera te ly 
s t rong, with up to six an te r io r and five pos ter ior , 
modera te ly long, secondary teeth. T o o t h rows 
separa ted by ova te c h o n d r o p h o r e . 

C h o n d r o p h o r e wider than high, no t much 
project ing beyond hinge line, with a weakly 
rounded ventral edge. Resilifer round i sh t r iangu­
lar. Dorsa l marg in th ickened at bo th sides above 
c h o n d r o p h o r e , in some specimens with t races of 
possible vertical str iae on these th ickened par t s . 
In large specimens the inner ventral marg in is 
weakly crenula ted . Only in very few specimens a 
co r r e spond ing s t ruc ture of radial lines is visible 
over a shor t d is tance near the c renula t ions . 
A d d u c t o r scars visible. M a n t l e line with shal low 
incurvation. Periostracum thin, t ransparent , tinged 
yellowish b rown . 

Measurements : Tab le 4. 

R E M A R K S . — It is qui te unusua l tha t the 
c renula t ion of the ventral marg in in an appa ­
rently radial ly s t ruc tured Nucula shell is present 
only in large, p r o b a b l y adul t spec imens , and it 
is qui te confusing when identifying s m o o t h - m a r ­
gined specimens of this species. T h e var iable 
out l ine , from ra the r squar ish when the an t e ro -
dorsa l angle is dist inct a n d the pos te r io r marg in 

TABLE 4. Measurements in mm and number of secondary teeth in Nucula libera sp. nov., from " Vauban " Station 40, New 
Caledonia. 

Specimen Length Height Section 
(one valve) 

Length 
embryonic 

shell 

Length 
interdissoconch 

Number of 
anterior 

secondary teeth 
posterior 

Paratype, left valve 1.62 1.42 0.38 0.22 4 3 
Paratype, right valve 1.84 1.62 0.54 0.22 0.70 7 4 
Holotype, right valve 2.18 1.88 0.60 0.22 6 4 
Holotype, left valve 6 5 
Paratype, right valve 2.21 1.96 0.64 0.20 0.76 7 4 
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nearly s t ra ight , a long the too th row, to t rapezoid 
ovate when tha t angu la t ion is not well m a r k e d 
and the pos ter ior marg in dist inctly curved, adds 
to the identification p rob lem. A further difficulty 
is tha t fresh specimens are t r a n s p a r e n t and worn 
specimens o p a q u e . Moreove r , the valves are of 
ra ther var iable thickness . It may be p r o b l e m a ­
tical to identify individual specimens, and it is 
for tuna te that the type series is so large. 

E T Y M O L O G Y . This species is n a m e d libera, 
mean ing free o r unres t ra ined , in m e m o r y of D r 
Dick HILLLNIUS, zoologist and writer , for w h o m 
freedom of t hough t and op in ion were synony­
m o u s with life itself. D r HILLENIUS, a col league 
at the Ins t i tuut voor T a x o n o m i s c h e Zoologie of 
the Universi tei t van A m s t e r d a m , died unexpec­
tedly on the 4 th of M a y 1987, at the m u c h t o o 
early age of 59. 

Leionucula strangei (A. A d a m s , 1856) 

Figs 13-14 

Nueula strangei A. Adams, 1856 : 52. 
Ennucula strangei - D E L L , 1956a : 11, pi. 1, fig. 1. 

M A T E R I A L EXAMINED. - - 31 valves, collected by 
A. W A R E N , 7 June 1979, at " Vauban" Stn 40, 
22°30' S, 166 l ,24' E, New Caledonia, depth 250-350 m 
(26 valves : M N H N ; 5 valves : ZMA) ; 1 valve, collected 
by A. W A R E N , 7 June 1979, at , k Vauban" Stn 33, 
22 n33' S, 166°25' E, New Caledonia, depth 290-350 m 
( M N H N ) . 

DESCRIPTION. — New Ca ledon ian valves up to 
a b o u t 7 m m long, generally ra ther thin bu t 
th ickened in the area enclosed by a d d u c t o r 
muscle scars and man t l e line, modera te ly in­
flated, b road ly t rapezoid in out l ine . Lunule and 
escu tcheon slightly depressed, lunule bordered by 
a weak ridge. O lde r valves relatively m o r e 
convex. Dorsa l marg in evenly curved, j unc t i ons 
with an te r ior a n d pos te r io r marg ins g radua l . 
Ante r io r marg in very slightly convex in small 
specimens and s t ra ight or with a weak conca­
vity above the junction with the ventral marg in 
in large specimens. Poster ior marg in slightly 
concave below t o o t h row. Ventral marg in b r o a d ­
ly rounded , pos ter ior ly somewha t f lat tened, gra­
dually passing into anter ior margin but with rath­
er dist inct pos te roven t ra l angle . U m b o ra ther 
poin ted . Marg ins of embryon ic shell a n d inter-

d issoconch indistinct in these ra ther worn speci­
mens . Embryon ic shell microscopical ly pi t ted 
externally. Rest of valve with fine g rowth lines, 
which in large specimens may become qui te 
p r o n o u n c e d near the valve marg in , where a few 
g rowth zones m a y develop in to concent r ic 
riblets. N o t race of an inner radial s t ruc ture or a 
co r respond ing sculpture . 

Anter ior hinge plate na r rowing t owards chon-
d r o p h o r e and con t inu ing above it. Pos te r ior 
hinge plate ra ther wide, its inner margin u n d u ­
lated by the teeth. C h o n d r o p h o r e concave , ra th­
er long, project ing beyond hinge plate , or iented 
toward an te roven t ra l j unc t ion of valve marg in ; 
in young specimens (Fig. 14) the c h o n d r o p h o r e 
hard ly diverges from the an te r io r t oo th row but 
after this s tage its o r ien ta t ion changes and il 
becomes divergent . U p to 15 an te r io r and seven 
pos ter ior secondary teeth, r a ther flat and b r o a d , 
with weakly V-shaped basal sections. A d d u c t o r 
muscle scars distinct. Pallia! line dist inct , with a 
wide curve u p w a r d in the middle (Fig. 14). Shells 
white or tinged with very pale b r o w n , pol ished 
inside. Per ios t racum not preserved. Inner ventral 
margin s m o o t h . 

Measurements : Tab le 5. 

D I S C U S S I O N . — D E L L (1956b) figured an adul t 
shal low-water specimen from Well ington Ha r ­
bour , measur ing 12.3 m m in length, and r emark ­
ed that deep-water specimens d o no t a t ta in a 
very large size. T h e present specimens are small , 
with a n u m b e r of them abou t 7 m m in length, 
suggesting that this may be the adul t size in 
the popu la t ion concerned . C o m p a r e d to D E L L ' S 
figure, they are more t rapezoid in out l ine , with a 
somewha t m o r e t runca ted an te r io r margin and a 
slightly less p roduced pos ter ior side, and only in 
large specimens a c h o n d r o p h o r e resembling tha t 
in DELL'S specimen. Of the Aus t ra l ian s m o o t h -
margined Nucul idae , Nueula loringii A. A d a m s 
& Angas , 1864 seems related. This species was 
synonymized with Nueula cumingii Hinds , 1843 
by H E D L E Y (1913), w h o figured the type speci­
men, but considered different from tha t species 
by I R E D A E E (1939), who figured a specimen from 
Low Isles, Queens land . T o j u d g e from those 
i l lustrat ions, loringii has a m o r e p roduced pos te­
rior side, a larger angle between the too th rows, 
much weaker teeth, and a na r rower and longer 
c h o n d r o p h o r e . Nevertheless , type mater ia l of 
loringii and strangei should be c o m p a r e d to 
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•15. 9-10 : Nucula libera, sp. nov., right valve of paratype specimen, length 2.13 mm, from 250-350 m at " Vauban " 
Stn 40 (22"30' S, 166"24' E), New Caledonia (MNIIN). 11-12 : Nucula libera, sp. nov., left valve of paratype specimen, 
length 1.71 mm, data as for valve of figs 9-10. 13-14 : Leionucula strangei (A. Adams), left valve, length 3.25 mm, 
from 250-350 m at " Vauban " Stn 40 (22°30' S. 166 l ,24' E), New Caledonia (MNHN). — 15 : Nucula sp. indet.. length 
2.06 mm, from 425-430 m at " Vauban" Stn 2 (22°17'S, 167°14' E), New Caledonia (MNHN). 
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TABLE 5. — Measurements in mm and number of secondary teeth in Leionucula strangei (A. Adams, 1856) from " Vauban " 
Station 40, New Caledonia. 

e , , , • , , Section Number ol secondary teeth Specimen Length Height , . . J 

(one valve) anterior posterior 

Right valve 7.17 5.50 1.83 14 7 
Left valve 7.08 5.50 1.83 14 6 
Left valve 6.10 4.71 1.25 12 5 
Figured left valve 3.25 2.37 0.67 7 3 

assess the possible re la t ionship between the two 
forms. Unfor tuna te ly , H E D L E Y (1913) offered n o 
discussion on this poin t . 

Nucula sp. indet . 

Fig. 15 

M A T E R I A L EXAMINED. — 1 right valve, collected by 
Ph. B O U C H E T , 23 May 1978, at " Vauban " Stn 2, 
22°17'S, 167°14'E, New Caledonia, depth 425-430 m 
( M N H N ) . 

D E S C R I P T I O N . — Valve small , very inequi la te­
ral , relatively solid, modera te ly convex, r o u n d e d 
t r iangular in out l ine . M e d i a n pa r t of valve 
th ickened. Lunu le s o m e w h a t depressed, border ­
ed by an indist inct radia l r idge. Dorsa l marg in 
consis t ing of an an te r io r pa r t which is curved at 
the ends and s t ra ight in the middle , and a very 
shor t , r a the r s t ra ight pos ter ior p a r t ; the two 
par t s s tar t benea th the u m b o at slightly different 
levels (the pos ter ior pa r t m o r e ventral ly) , causing 
a slight concavi ty in the dorsa l marg in . A n t e r o -
dorsa l j unc t ion ob tuse , pos te rodorsa l junc t ion 
more dist inct . A n t e r i o r marg in weakly convex. 
An te roven t ra l j u n c t i o n a b r o a d curve. Pos ter ior 
marg in weakly convex a long too th row and very 
weakly concave below it. Pos te roven t ra l angu­

lation dist inct . Ventral marg in rounded . Sur­
face of embryon ic shell microscopical ly pi t ted. 
Ou te r surface of valve, including interdisso-
conch , s m o o t h except very fine g rowth lines. 
Hinge ra ther s t rong , with seven an ter ior a n d 
four ( fourth minu te ) pos ter ior , shor t , s econdary 
teeth. Ante r io r too th row distinctly more n a r r o w 
towards c h o n d r o p h o r e and con t inu ing a b o v e it. 
C h o n d r o p h o r e shor t , not extending far beyond 
ventral h inge line, distinctly forward di rected, 
with its an t e r io r marg in b o r d e r i n g a n t e r i o r 
t oo th row bu t separa ted from pos te r ior t o o t h 
row by small in terspace. Dorsa l marg in pecu­
liarly thickened a long bo th too th rows , with 
indistinct g roove over the length of these, as if 
to receive two ridges dorsal to the too th rows in 
the left valve. N o t race of p r imary teeth. A d d u c ­
tor muscle scars visible. M a n t l e line with shal low 
incurvat ion in the middle . Valve white . Traces o f 
a da rk b rown per ios t racum. 

Measurements : Length 2.06, height 1.84, 
section 0.63 m m ; length of embryon ic shell 0.23 
and of in terdissoconch 0.56 m m . 

R E M A R K S . — As there is only one valve of this 
apparen t ly undescr ibed species, and its cond i t ion 
is no t perfect, 1 prefer to leave it wi thou t specific 
n a m e . 

Remarks on the genera Leionucula Quenstedt, 1930, and Ennucula 
Iredale, 1931 

IREDALE'S p roposa l to place s m o o t h - m a r g i n e d 
Nucula species in a separa te genus , Ennucula 
Iredale, 1931, h a s been followed by a n u m b e r of 
a u t h o r s for Aus t r a l i an and New Zea land species. 
In his d iagnosis of Ennucula, I R E D A L E (1931) 
c o m p a r e d it with the type species of Nucula 

Lamarck , 1799, i . e . Nucula nucleus (L innaeus , 
1758), only. His d iagnos is was very shor t : " a 
no tab ly ob l ique c h o n d r o p h o r e , above which the 
teeth become m u c h smaller , and the angle o f 
oppos i t ion of the two rows of teeth is scarcely 
m a r k e d ; further , the edge of the E u r o p e a n shell 
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is s trongly dent icula te , whereas ou r s is prac t i ­
cally s m o o t h . " 

As the obl iqueness of the c h o n d r o p h o r e is 
var iable in b o t h Nucula a n d in the species 
assigned to Ennucula, and the i nne rmos t an te r io r 
teeth, above the c h o n d r o p h o r e , a re smaller t han 
their m o r e an te r io r fellows in all N u c u l i d a e with 
teeth above the c h o n d r o p h o r e , the essential 
charac te r of Ennucula seems to be its s m o o t h 
margin . Q U E N S T E D T (1930) had p roposed the 
genus Leionucula for s m o o t h - m a r g i n e d N u c u ­
lidae. A l t h o u g h tha t a u t h o r had no t in tended a 
systematic revision of the Fami ly Nucu l idae , his 
extensive s tudy of morpho log ica l changes in its 
representat ives t h r o u g h geological t imes resulted 
in conclus ions a b o u t some na tu ra l sect ions, 
a m o n g which Leionucula. T h e d iagnosis of this 
section, readily accepted as genus by THIELE 
(1934) a n d la ter a u t h o r s , is " B a n d g r u b e n z a h n 
öfter, Verb indungss tück der Schlosspla t te selten 
fehlend. Scha lenrand glatt u n d d a h e r die G r e n z ­
fläche v o n Scha lobe r sch ich t u n d Pe r lmu t t e r 
eben. G a u l t bis jetzt . " (QUENSTEDT, 1930 : 112). 
(" Tooth- l ike project ion on hinge plate p a r t in 

between resilifer a n d pos ter ior too th row often, 
hinge plate pa r t in ques t ion rarely lacking. Valve 
marg in s m o o t h a n d thus interface of ou te r and 
nac reous shell layers s m o o t h . F r o m G a u l t to 
Recent . **) Diagnos t i c for all species is t he 
absence of radial inner shell s t ruc ture and the 
co r respond ing s m o o t h marg in . 

As I R E D A L E offered n o addi t ional cha rac te r s 
which would separa te Ennucula from Leionucula 

a p a r t from its supposedly different dis t r ibu­
t ion in b o t h t ime a n d space ( I R E D A L E , 1939) -
I consider Ennucula I redale , 1931, a s y n o n y m of 
Leionucula Quens t ed t , 1930. I have re ta ined tha t 
genus for Nucula strangei A. A d a m s for the 
simple reason tha t there is n o evidence tha t the 
shells of t ha t species are radially s t ruc tured , 
a l t hough it is no t a l together impossible tha t they 
are ( compare TAYLOR, KENNEDY & HALL, 1969). 
All o the r species described in this pape r , except 
the as yet u n n a m e d single valve, have c renula ted 
ventral marg ins . Nucula libera is except ional in 
tha t this c renula t ion develops only after a cer ta in 
g rowth stage, bu t its inner radial s t ruc ture is 
visible from the usual (p rod issoconch) stage on . 

Affinities of the New Caledonian archibenthal Nuculidae 

The Nucu l idae t rea ted in this p a p e r represent 
the first to be repor ted from N e w Caledonia . 
T w o species, Nucula nitidulaformis and Leionu­
cula strangei, have been descr ibed from N e w 
Zea land . T h e lat ter has been repor ted from 
Aust ra l ia by S U T E R (1913) bu t this has never 
been confirmed. In the present repor t it is 
suggested tha t strangei should be c o m p a r e d to 
the Aus t ra l ian Nucula loringii to assess if and 
how closely the two are related. 

Nucula kanaka m a y be related to N. niti-
dula from N e w Zea l and and C h a t h a m Islands 
(POWELL, 1979) and to N. beachportensis from 
southeas te rn , sou thern and nor thwes te rn Aus t ra ­
lia ( B E R G M A N S , 1978). N. oppressa seems to be 
related to Linucula recens from New Zea l and 
and C h a t h a m Is lands ( D E L L , 1956b). N. libera is 
n o t obviously related to any of the k n o w n New 
Zea land spec ies ; it may be long to the same 

lineage as the Aus t ra l i an Nucula saltator I redale , 
1939, from Queens land and possibly also from 
western Aust ra l ia ( B E R G M A N S , 1978) bu t tha t 
species is nevertheless qui te distinct in a n u m b e r 
of charac te r s ( compare Figs 27-29 in B E R G M A N S , 

1978). T h e single valve listed provis ional ly as 
Nucula species c a n n o t be associa ted with any of 
the k n o w n species. 

It is possible t ha t the N e w C a l e d o n i a n archi­
bentha l nucul id fauna , if examined further, will 
indeed be found to be m o r e s t rongly related to 
tha t of N e w Z e a l a n d sensu lato t h a n to o the rs . 
At the same t ime the N e w C a l e d o n i a n assem­
blage m a y par t ly consist of endemic species or 
species which d o occur , o r have their nearest 
relatives, off the G r e a t Barr ier Reef, eastern 
P a p u a or Rennel l Is land, for ins tance . F r o m 
those a reas n o a rch iben tha l N u c u l i d a e seem to 
have been described yet. 
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