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T w o  specim ens o f Pseudohinnites levii D ijkstra, 1989, h itherto  know n only from  valves, are  described, 
inc lud ing  a n  a cco u n t o f  th e  gross m orpho logy . I t is co n cluded  th a t  P. levii h as a  w ell- developed  
capac ity  fo r swim m ing. I t is a  m ic ro p red a to r , feeding on m in u te  c ru s taceans, a n d  larval 
developm ent is probably lecithotropic  w ith a  short, if  any, pelagic stage. M orphological characters  
a re  co m p ared  w ith  those o f  th e  rep resen ta tiv es  o f  P ropeam ussiidae  a n d  Pectin idae.

K ey  w'ords: Bivalvia, P ectino idea, P ec tin id ae, Pseudohinnites levii, m o rp h o lo g y /an a to m y , In d o - 
W est Pacific.

T h e  p re sen t study is based  o n  tw o com ple te  an d  w ell p rese rved  specim ens o b ta ined  
b y  th e  F ren ch  research  vessel ‘N a u tile ’, S ta tio n  S U B P S O , dive 7, sam ple  706. Locality: 
N ew  H eb rid es  T re n c h , 15°49 .8’S 166°41 .7 ’E , d e p th  2000  m ; M arch  10, 1989; col­
lec to r B. Pelletier. T h e  sam ples m ake  it possib le to su p p lem en t the o rig inal descrip tion  
o f  th e  species by  D ijkstra (1989) a n d  to  study  its an a to m y  a n d  tissues.

T h e  term s em ployed  an d  th e  m easu rem en ts  tak en  a re  in  a cco rd an ce  w ith  W aller 
(1972 , 1984).

A bbrev ia tions:
M N H N  - M uséum  N atio n a l d ’H isto ire  N a tu re lle , Paris 
Z M U C  - Zoologisk M u seu m , C o p en h ag en
aq - qu ick  ad d u c to r olp - o u te r  lab ial p a lp
as - slow ad d u c to r ov - ovary
aso - ab d o m in a l sense o rgan P  I - p rod issoconch  I
b g - byssus g land P  II - p ro d issoconch  II
c - c ten id ium Pi - pallia i line
ca - c ten id ia l axis p m - p o strec tra l m uscle
e t - c teno lium p r - p ed a l re tra c to r
dd - digestive diverticula p ri - p ed a l re tra c to r  in sertion
f - foot r - rec tu m
ilp - in n e r labial pa lp t - tentacles
k - k idney td - te rm in a l disc
IP - lab ia l palps V - velum
ol - o u te r  lip vr - velum  re tra c to r
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Fam ily  P ec tin idae  W ilkes, 1810 (em end . W alle r, 1978)
Genus Pseudohinnites D ijkstra , 1989 

Pseudohinnites levii D ijk stra , 1989

Pseudohinnites levii D ijkstra, 1989: 29-33 , figs. 1-3; 1990: 7, figs. 14, 15; 1995: 38-39, figs. 75-78.

D escrip tio n . - T h e  delicate shell is a lm ost c ircu la r, slightly h ig h e r th a n  long. It is 
strongly  inequivalve; the rig h t valve is e ith e r flat o r  slightly  concave; the m arg in  o f  the 
rig h t valve is reflected  against th a t o f  th e  left. T h e  p o ste rio r au ric les a re  continuous 
w ith  th e  disc m arg ins. T h e  dorsal m arg in  is shallow ly V -sh ap ed  in  cross-section. T h e  
u m b o n a l angle  is be tw een  105° an d  110°. T h e  résiliai in sertions a re  achne, ra th e r  small 
an d  re s tric ted  to  th e  do rsa l h a lf  o f  the  h inge p late . T h e  in te rio r o f  th e  valves is nacreous. 
M easu rem en ts  o f  rig h t valves (mm):

specim en  1 specim en  2
L ength  o f  disc 36.1 34 .4
H e ig h t o f  disc 35 .0
L eng th  o f  o u te r  ligam ent 2 1 .8  22.5
L eng th  o f  a n te r io r  o u te r ligam en t 12.5 12.5
D e p th  o f  byssal n o tch  7 .0  7.3

T h e  rig h t valve (fig. la )  is th in  an d  tran sp a ren t. I t  h as close-set, irreg u la r an d  shallow  
ra d ia tin g  ribs m ost o f  w hich em erge  som e 100 m m  from  th e  um bo . A b o u t 4-5 ribs are 
p resen t a t th e  p e rip h e ry , in c lu d in g  those o f  th e  p o s te rio r auricle. T h re e  irregular, 
shallow , co m m arg in a l u n d u la tio n s a re  p resen t; a  fine ir re g u la r com m arg in a l stria tion  
is also p re se n t a n d  the  valve is irreg u la rly  b a tte red . T h e  an te r io r auricle  (fig. 2a) is 
sep a ra ted  from  th e  disc by  a  d istinct su tu re . T h e  c ten o liu m  (fig. 2b) has 4-7 active teeth  
an d  n u m e ro u s  inactive ones. T h e  byssal fasciole form s an  angle o f  22°. I t  h as  close- 
set ir re g u la r ribs w hich  co n tinue  across th e  auricle  to  th e  do rsa l edge, fo rm in g  a  crest 
o f  ribs w h ich  b ecom e m ore  p ro m in e n t distally. T h e  dorsa l section  o f  the auricle  has 
5-7 ra d ia tin g  irreg u la r ridges. T h e  dorsa l edge o f  th e  r ig h t valve is curved , overlapp ing  
th a t o f  th e  left. T h e  p o ste rio r au ric le  is sm aller, co n tin u o u s  w ith  the disc an d  has an  
iden tica l scu lp tu re . T w o  ind istinc t résiliai tee th  a re  p re sen t; do rsa l tee th  (crura) are 
lacking.

T h e  left valve (fig. lb ) is th icker, o p aq u e  a n d  convex  (convexity: a b o u t 6 m m ); it is 
slightly la rger th a n  the  rig h t valve, overlapp ing  it by  a b o u t 1 m m  along  th e  w hole 
p e rip h e r) ' o f  th e  disc. T h e  u m b o  is m o re  p ro m in e n t th a n  th a t  o f  th e  rig h t valve. T h e  
scu lp tu re  o f  th e  disc a n d  th e  auricles consists o f  irreg u la r, close-set, rad ia tin g  ribs; they 
em erge  g rad u a lly  6-8 m m  from  th e  u m b o . T o w ard s  the  p e rip h e ry , secondary  ribs are  
in te rca la ted ; 56  ribs a re  p re sen t a t th e  shell m arg in . N e a r  th e  u m b o  th e  com m arg inal 
scu lp tu re  consists o f  regu la r fine ridges. A t th e  p o in t a t w h ich  th e  rad ia tin g  ribs em erge, 
they  a re  tran sfo rm ed  in to  close-set lam ellae  in  th e  in terstices b e tw een  the  ribs (fig. 3). 
O n  th e  ribs they  develop in to  hollow  vesicles, w h ich  a re  often  b roken , fo rm ing  curved 
scales. T h e  au ricles a re  co n tin u o u s w ith  th e  disc an d  hav e  th e  sam e sculp ture . T h e  valve 
has th ree  shallow , irreg u la r, co m m arg in a l u n du la tions . N o  h inge  tee th  a re  p resen t.

In  te rm s o f  m icro stru c tu re  (fig. 4), the  rig h t valve com prises a n  irregu la r prism atic  
layer. T h e  left valve has irreg u la r, close-set, ra d ia tin g  folds crossed by  m o re  d is tan t 
co n cen tric  folds, to g e th e r fo rm in g  an  irreg u la r re ticu la te  scu lp tu re . T h is  scu lp ture  
ap p ea rs  to  be  u n iq u e  in th e  P ectino idea .

T h e  pallia i line (fig. 5a) is deep ly  recessed  from  th e  shell m arg in , fu rthest a t the
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Fig. 2. Pseudohinnites levii, righ i valve, a, ex te rn a l view  o f  an te rio r au ric le ; b , in te rna l view  o f  a n te r io r  auricle.
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Fig. 3. Pseudohinnites levii. S cu lp tu re  o f  the  cen tra l p a r t  o f  left valve, x  a b o u t 9.

v en tra l edge , ap p ro ach in g  it an te r io r ly  a n d  posterio rly . T h e  m an tle  edge (fig. 6) is solid, 
w h ereas th e  cen tra l p a r t  o f  th e  m an tle  is ex trem ely  th in . T h e  m iddle fold ca rrie s  d is tinc t 
ten tac les , w ith  3-5 fringing ten tac les in te rspaced . T h e re  a re  n o  eyes. T h e  in n e r  m an tle  
fold, o r  ve lum , is ex trem ely  w ell-developed; v en tra lly  it m easures up  to  10 m m  across, 
g rad u a lly  b ecom ing  low er tow ards th e  do rsa l side.

T h e  free edge o f  th e  velum  lacks ten tac les . T h e  velum  has d istinct, reg u la rly  ra d i­
a tin g , m uscles ex tend ing  from  the  m an tle  edge to  th e  free edge, an d  p o sitio n ed  a t 
reg u la r in tervals o f  a b o u t 1 m m . T h e  ex h a la n t co m p o n en t o f  the m an tle  edge is no t 
m o rp h o lo g ica lly  dem arca ted .

In  th e  cteniclia, the p ro x im a l a tta c h e d  p a r t  o f  th e  c tcn id ia l axis is b ro a d , w hereas 
the free d ista l p a r t  is acute. T h e  c ten id ia l filam ents w ere en tang led  to such  an  ex ten t 
th a t th ey  cou ld  n o t be stud ied  in  deta il. It cou ld  be  ascerta ined , how ever, th a t b o th  
d em ib ran ch s  have fully developed  d escen d in g  a n d  ascen d in g  lam ellae.
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Fig. 4. Pseudohinnites levii, a , m ic ro g rap h  o f  p rism atic  layer o f  right valve; b, m icrog raph  o f  m ic ro scu lp tu re  o fle ft 
valve. - B o th  m ic ro g rap h s  w ere  taken  n e a r  th e  p rodissoconch. T h e  specim en  o rig inates from  ‘S ib o g a’ exped ition ,

sin 300 (D ijkstra, 1990).
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Fig. 5. Pseudohinnites levii, a , in te rn a l v iew  o f  r ig h t valve; b , a  section  o f  v e n tra l p a r t  o f  velum ; c, a d d u c to r , postrectal
m uscle  a n d  ab d o m in a l sense o rgan .
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6b
Fig. 6. Pseudohinnites levii, a, righ t side view  o f  an im al a n d  the  left valve. T h e  rig h t m an tle  has b een  displaced tow ards 

th e  u m b o  o f  the  left valve, x ab o u t 2 .3; b , in te rn a l view  o f  th e  ven tra l p a r t  o f  the  left m an tle , x  ab o u t 3.8.
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Fig. 7. Pseudohinnites levii, a , foot an d  p ed a l re tra c to r; b , do rsa l view  o f  head.

T h e  o u te r  lip o f  th e  m o u th  (fig. 7) is a  fleshy p ro jec tio n  w ith  a m ed ian  in d en ta tio n . 
T h e  lab ia l lips a re  sm all w ith  p oo rly  developed  so rtin g  ridges.

T h e  foot (fig. 8) is cy lindrical; dis tally it has a slightly  fu nne l-shaped  sole w ith  a 
m in u te  ven tra l in d en ta tio n  an d  a sm all ro u n d e d  k n o b  n e a r  the la tte r. T h e  shaft o f  the 
fo o t is m u scu la r; th e  byssal g roove is a fine slit b u t no  byssus is p ro d u ced . T h e  p rox im al 
p a r t  o f  th e  w ell-developed  left foo t re tra c to r  is e x p a n d e d , fo rm ing  a  la rge  insertion  
a n te r io r  to  the  an te ro -d o rsa l p a r t  o f  the cen tra lly  tre a te d  p o ste rio r a d d u c to r  m uscle. 
T h e  a d d u c to r  is w ell-developed. T h e  ‘qu ick ’ p a r t  com prises a b o u t tw o-th irds o f  the 
to ta l m uscle  a re a  an d  is ob liquely  o rien ted . T h e  rig h t m uscu le  in sertion  is m u ch  closer 
to  th e  u m b o  th a n  the left.

A  delica te , b u t d istinct, p o strec ta l m uscle is p re sen t (fig. 8) an d  arches betw een  de 
valves, dorsal to  the rec tum . A sm all bu lbous a b d o m in a l sensory  o rg an  is p re sen t on 
th e  rig h t do rsa l side o f  the postrec ta l m uscle.

F o o d . - O n e  sto m ach  w as o p en ed . It co n ta in ed  a  sm all q u a n ti ty  o f  deb ris  an d  
re m n a n ts  o f  m in u te  cru s taceans iden tified  as copepoda a n d  ostracods.

D is tr ib u tio n . - In d o -W est P acific  (fig. 9), 9 0 0 -2 0 4 0  m , liv ing  a t 1567 -2000  m 
(D ijkstra , 1995).

E p ifau n a . - T h e  cen tra l p a r t  o f  th e  disc o f  the left valve o f  one  specim en  ca rr ied  an 
in d iv idua l o f  th e  scyphozoan  Stephanoscyphus sp.; th e  b ra n c h e d  base o f  a  m in u te  scle- 
ra c tin ia n  co ra l w as p resen t in  th e  sam e p lace  on  th e  o th e r  specim en.
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Fig. 8. Pseudohinnites levii. A n im al v iew ed  from  left side. F o r key to  abb rev ia tions used  in  figures,.see  text.

R ep ro d u c tio n . - T h e  g o n a d  o f  one  specim en  co n ta in ed  oocytes m easu rin g  betw een 
170-180 pm  in d iam ete r . T h is  ind ica tes a  lec ith o tro p h ic  larval d ev e lopm en t w ith  a 
sh o rt, if  any , pelag ic  stage. P ro d isso co n ch  I m easu res  260 pm  across an d  th ere  is a  
n a rro w  p rod issoconch  II  (fig. 10b).
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Fig . 9. Pseudohinnites levii. G eograph ica l d is trib u tio n . 1-3: D ijkstra  (1989 ,1990); 1 : type locality; 4: p resen t m aterial.

D iscussion. - S tud ies on  th e  fu n c tio n a l m o rp h o lo g y  o f  a  n u m b e r o f  species o f  Pec­
tin o id e a  have m ad e  it possible to  d ed u ce  som e m a in  fea tu res o f  the  w ay o f  live. T h e  
fo llow ing  papers should  be m e n tio n ed : V errili (1897), K n u d sen  (1970), S tan ley  (1970), 
T h a y e r  (1972), B e rn a rd  (1978), Y onge  (1981), W alle r (1984), M o r to n  & T h u rs to n
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Fig. 10. Pseudohinnites levii, a  (above), b  (below). M icrog raphs  o f  the  p rod issoconch  o f  the  righ t valve o f  the
‘S ib o g a’ specim en.
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Fig. 11. a, R ela tio n  o f  sw im m ing capac ity  a n d  ou tline  o f  valve in  P ec tin o id ea ; b , g ra p h  o f  au ric le  assym etry  versus 
u m b o n a l ang le  fo r byssally a tta c h e d  a n d  free-sw im m ing  m em bers  o f  P ec tino idea. A uric le  assym etry  is the  ra tio  

b etw een  a n te r io r  a n d  p o ster io r au ric le  lengths. M od ified  from  S tan ley  (1970).

(1989). S tan ley  (1970) c o n stru c te d  a  g rap h  o f  auricle  a sy m m etry  versus u m b o n a l angle 
(fig. 11) for a  n u m b e r  o f  byssally a tta c h e d  an d  fi-ee-sw im m ing ad u lt m em b ers  o f  the 
Pectin idae . T h e  g ra p h  show s a p ro n o u n c e d  sep a ra tio n  b e tw een  byssally a tta ch ed  spe­
cies w ith  asym m etrica l au ric le  ra tio s  a n d  a  sm all u m b o n a l ang le  (80°-100°) a n d  species 
w ith  rough ly  sym m etrica l au ric les (ra tio  be tw een  th e  a n te r io r  an d  p o ste rio r auricle
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leng th s a b o u t 1) an d  u m b o n a l angles exceed ing  105°. T h e  p resen t species has an 
auricle  ra tio  o f  1.3 an d  u m b o n a l angles o f  105°-110°. T h is  w ould  ind ica te  a free- 
sw im m ing  m ode o f  life. T h is  w ou ld  also be  in d ica ted  by  the p ro n o u n ced  obliqueness 
o f  the ‘qu ick ’ a d d u c to r m uscle  co m p o n en t, w h ich  can  b e  co m p ared  to  th a t o f  Cyclopecten 
subimbrifer V errili & B ush in  V errili, 1897, ex am in ed  by  T h a y e r  (1972). T h e  ro u n d  disc 
a n d  th e  th in  shell a re  also ind ica tive  o f  a  w ell-developed  sw im m ing  capacity . T h e  well- 
deve loped  c teno lium ,on  th e  o th e r  h a n d , is ch arac te ris tic  o f  byssally a tta ch ed  pectinids.

T ab le  1 sum m arizes th e  m a in  ch a rac te rs  o f  th e  P ropeam ussiidae , P ectin idae  and 
Pseudohinnites levii. I t  ap p ea rs  th a t  th e  la t te r  shares seven ch a rac te rs  w ith  th e  P ropeam us­
siidae an d  th ree  w ith  th e  P ec tin id ae , thus constitu ting  a m orpho log ica l an d  biological 
co m b in a tio n  o f  the two fam ilies. T h is  w o u ld  seem  to ju s tify  the estab lishm en t o f  a  new 
subfam ily , w hich will be  d iscussed e lsew here. Schein  (1989) a tte m p e d  a  classification 
o f  th e  m a in  g en era  o f  b a th y a l an d  abyssal P ectin idae (s.l.) giving a n  iden tifica tion  key 
(table III) an d  instructive figures o f  shell m o rpho logy  (figs. 3, 4 a n d  5). I t  h as  n o t been 
possible to g roup  Pseudohinnites a m o n g  th e  g en e ra  d ea lt w ith  by  Schein.

Hinnites adamsi D ali, 1886, m ay  tu rn  o u t to  be  closely re la ted  to  P. levii. I t  h as  been 
reco rd ed  only  once, from  St. V in c e n t, W est Ind ies, a t  a  d ep th  o f  1050 m . T h e  m o r­
pho logy  is unknow n. D ijk stra  (1989) p ro p o sed  th a t Pecten fluctuatus B avay, 1904, from  
th e  A n d am an  S ea (dep th  unknow n), cou ld  be  a  th ird  rep resen ta tive  o f  Pseudohinnites. 
I t  is know n only from  th e  type sp ec im en  in  the  Z oological Survey  o f  In d ia , N ew  
A lipore , C a lcu tta . A  re c e n t ex am in a tio n  o f  th is specim en  by th e  first a u th o r  show s it 
to  be in  very  p o o r cond ition  an d , ra th e r , a  rep resen ta tive  o f  Delectopecten.

P ropeam ussiidae Pseudohinnites Pectinidae

R ig h t valve w ith o u te r 
p rism atic  layer + +

C teno lium - + +

G u a rd  ten tacles on  the  
free edge o f  the  velum +

Foo t well developed well developed reduced

L ab ia l palps w ith o u t so rtin g w ithou t so rting w ith  sorting
ridges/g rooves ridges/g rooves rid g e s / grooves

Postrec ta l m usei + + -

P edal re tra c to r - + +

Eyes - - +

L ow er valve left rig h t right

Food m ic ro p red a to r m ic ro p red a to r filter-feeder

T a b le  1. C o m p a riso n  o f  ch arac te rs  o f  P ro p eam u ssiid ae , Pseudohinnites a n d  Pec tin idae  based  o n  B ern ard  (1978), 
W aller (1978), M o rto n  (1980), M o rto n  & T h u rs to n  (1989).
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W e th an k  D r. Ph. B ouchet (M N H N ) fo r h an d in g  over th e  sam ple, a n d  D rs. M .J. 
G ry g ie r a n d  J .  L ü tzen  (Z M U C ) fo r verify ing  th e  iden tifica tion  o f  the  stom ach  co n ten t. 
T h e  assistance o f  the  follow ing staff m e m b e rs  o f  the Z M U C  is g ratefully  acknow ledged: 
M r. G . B rovad  (photographs), M rs. E . H o jg a a rd  (typing), D r. M ary  E. Petersen  (cor­
re c tin g  o f  English), M r. B. R asm ussen  (scann ing  elec tron ic  m icrographs), a n d  M s. A. 
V ed e lsb y  (figs. 1, 2).
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