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T h e  C ham idae  (Superfam ily  C ham oidea) is a 
w idesp read  and com m on fam ily  o f  (typ ica lly ) 
a ttach ed  he terodon t b ivalves, characterized  by 
p ronounced  leaf-like o r  sp inose o rnam en tation , 
co iled  um bones and  often m arked d isparity  in 
va lve  size. T he liv ing  cham ids o f  A ustra lia  have 
m o s t recen tly  been  treated  by L am prell &  W hite 
h ead  (1992), b u t the fam ily has yet to  be fo rm ally  
rev ised . D uring  o u r recent investigations w e have 
h ad  the  opportun ity  to  exam ine num erous sp ec i
m en s  from  the various A ustralian  S ta te  m useum s 
as w ell as m ateria l from  a num ber o f  large private  
co llec tio n s. T h is  w ork  revealed  th e  ex is tence  o f  
m an y  synonym s as w ell as a new  species from  the 
A ra fu ra  S ea  and the G u lf o f  C arpentaria . In  the 
p re sen t pap er w e describe th is  species o f  C ham a  
and  com pare  it to  o ther cham ids from  the Indo- 
P ac ific  region. W e  a lso  take the opportun ity  to 
d iscu ss  O d h n er’s ( 1917) claim  that P seudocham a  
O d h n e r can  be  separated  from  C ham a  so lely  on 
th e  b asis  o f  the valve o f  a ttachm ent (left versus 
rig h t valve).

A bbrev ia tions used  in text: A M  =  A ustralian  
M u seu m ; Q M  = Q ueensland  M useum ; W A M  = 
W este rn  A ustra lian  M useum ; M V  =  M useum  o f  
V ic to ria ; Q =  Q ueensland ; Iv =  left valve; rv  =  
rig h t valve; pv =  paired  valves; L  =  length; H =  
h e ig h t; W  =  w idth ..

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

ing the L am prell co llec tion . A ll m easurem en ts 
w ere m ade w ith  V ern ier callipers.

SY ST E M A T IC S

S uperfam ily  C H A M O ID E A  L am arck , 1809 
Fam ily  C H A M ID A E  L am arck , 1809 

C h a m a  L innaeus, 1758

Type species: Chama lazarus Linnaeus,1758; SD 
Children, 1823

C h a m a  is a a c o o k i  sp.nov.
(F igs 1-4, T ab le  1)

E t y m o l o g y  
T he nam e honours the m em ory  o f  Isaac  C ook, 

son  o f  M r S teve C ook  w ho p rov ided  the m aterial 
for th is study.

M a t e r i a l  E x a m i n e d

Holotype: QM M 038412, 1 pv,Gulf of Carpentaria, 
12°23.7’S, 140°41.1’E, dredged 58m, 26 Nov. 1991, 
S. Cook.
P a r a t y p e s :  AMC171008, 1 pv, Gulf of Carpentaria, 
10°07.09’S, 141°48.36’E, dredged 47m, 1989, K Col- 
gan; WAM83.92, lpv, Timor Sea, 12°12’S, 129°15’E, 
dived 37m, 17 Nov. 1989, K. Colgan; QMMO38410, 
Q M M 038411, 2pv, Gulf o f Carpentaria, 13°07’S, 
141041’E, dredged 53. 5m, 29 Nov. 1991, S. Cook.

T h is study  is based  prim arily  on m aterial he ld  
in th e  A ustra lian  M useum  (Sydney), M useum  o f  
V ic to ria  and Q ueensland  M useum  as w ell as n u 
m erous specim ens in p rivate  co llec tions in c lu d 

D i a g n o s i s

Shell e longate-ovate ; so lid ; sm all to  m o d er
ately large; valves unequal and  inequ ila tera l; u m 
bones prosogyra te . E x terna lly , top (right) valve
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FIGS 1-6. 1-4, Chama isaacooki sp.nov. 1, holotype (QM M 038412), external view of rv showing two broad 
bands o f foliaceous spines posteriorly. 2, holotype (QM M 038412), internal view of lv showing teeth, crenulate 
margins and ligament, 3A,B,E, external (rv) and internal (lv) views of paratypes (A,E, WAM83.92; B, 
AMC171008); 3C,D, external and internal of specimen from Lamprell Collection. 4, external view of paratype 
(AMC171008) showing ribbed sculpture of broad spines. 5, C. lazarus Linnaeus, external view of rv, showing 
broad, foliate spines, Gove, NT. 6, C. pulchella Reeve. A, external view o f top valve (rv), Torres Strait, NQ; 
B, external view of top valve (lv), Hërvey Bay, SEQ. All scale bars =  10mm.
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TABLE 1. Measurements (mm) of type series.

L H W

H olotype: Q M M 038412, lpv 36.8 37.5 25.1

Paratype: A M C 171008, lpv 28.5 21.4 16.5
Paratype:W A M 83.92 , lpv 26.9 21.1 14.6

convex , densely  o rnam en ted  w ith  row s o f  hollow  
sp ines rad ia ting  from  the um bonal area. Spines 
erec t o r  curved , ribbed  and b ro ad  term inally . Pos
terio rly  the  sp ines becom e leaf-shaped  and o rgan 
ized in to  tw o loo se ly  defined  row s, separated  by 
sm aller, vau lted  sp ines. E xternally , bo ttom  (left) 
valve deep ly  convex  and densely  ornam ented  
w ith vau lted  sp ines w hich frequently  fuse later
ally  to  fo rm  co ncen tric  fo lia tions. P oste rio r m ar
g in  w ith  sm a ll n o n -fu se d  sp in e s . In te rn a lly , 
m arg in s o f  both  va lves fine ly  crenulate . A dductor 
scars e lo n ga te -ova te , p rom inent, an te rio r larger 
than  posterio r. H inge  plate fea tu ring  one large, 
b road  card inal and one  posterio r (rem ote) lateral 
too th  p e r valve. E x te rna l co loura tion  w hite w ith 
o range to  pu rp le -b row n  b lo tches; sp ines w hite, 
pu rp le  o r  p ink  w ith  a dark  spo t at the base. Internal 
c o lo u r a t io n  w h ite ,  o fte n  w ith  la rg e  p u rp le  
b lo tch es, p articu la rly  in young  specim ens. L iga
m en t b row n , e longa te , pari v incular.

S am p le  size: 8 pv. L cng th :heigh t ratio  —  range 
1 :1-1:0 .73; m ean  1:0.86. L eng th .w id th  ratio  —  
range 1 :0 .75 -1 :0 .51 , m ean  1:0.65.

H a b i t a t  a n d  D i s t r i b u t i o n  
A tta c h e d  to  liv in g  Spondylus, C ardita  and  

C rassostrea  in  the A rafu ra  Sea, T o rres S trait and 
G u lf  o f  C arpen ta ria  a t dep ths o f  10 to  58m .

R e m a r k s  a n d  C o m p a r i s o n s  
V alv e  o rn am en ta tio n , particu larly  the shape 

and a rrangem en t o f  the  sp ines, and the consisten t 
p resen ce  o f  a  d a rk  spo t a t th e  base  o f  each spine 
(spo t frequen tly  ab sen t near m arg in) im m ediately  
d is tin g u ish  C ham a  isaacooki from  o thers o f  the 
genus. T he degree  o f  sp ine  p reservation  in ex 
posed  ree f dw elling  species is often poor, hence 
unw orn  ju v en ile  m ateria l has been  exam ined  in 
add ition  to adu lt shells. T w o  p rom inent, posterio r 
row s o f  b road  sp ines are a lso  p resen t in C. p u l
chella  R eeve, 1847 (Fig. 6), C. lim bu la  L am arck, 
1819 (Fig. 7B ), C. f ib u la  R eeve, 1846 (Fig. 8) and 
C. p lin th o ta  C ox, 1927 (Fig. 7 A ) bu t not in C. 
la zarus  L in n aeu s , 1758 (F ig . 5), C. p a c ifica  
B roderip , 1834 (Fig. 9 A), C. aspere lla  Lam arck, 
1819 (Fig. 9C ) o r C. rudera lis  L am arck, 1819 
(F ig. 9B ). C. lazarus, C. p u lch e lla  and  C. ru d er
a lis  d iffer from  C. isaacooki and  o ther A ustralian

cham ids by  to ta lly  o r a lm o st to tally  lack ing  sharp 
spines.

K E Y  T O  T H E  A U S T R A L IA N  C H A M ID A E

la. Spines broad only, often fused to form lamel
lae .......................................................................... 2

Spines sharp or a mix of broad and sharp, 
broad spines never fused to form lam ellae.. . 3

2a. Spines equally developed across v a lv e ..............
............................................................. C. lazarus

Spines inequally developed across valve..............
 C. pulchella

3a. Two prominent rows of broad spines dorso-
posteriorly..............................................................4

Two dorso-posterior rows of spines poorly de
veloped or not distinguishable.......................... 5

4a.Valve with strong transverse corrugations
dorso-posteriorly   C. plinthota

Valve without strong transverse corrugations 6
5a. Spines equally developed across v a lv e  7

Spines inequally developed across valve 8
6a. Valve margin finely crenulate. . . .  C. isaacooki

Valve margin sm ooth  C. limbula
7a. Valve white, almost circular, strongly conex

usually with rose-coloured u m b o n e ................
  C. asperella

Valve usually purple dorso-posteriorly, 
slightly elongate, weakly convex, umbone
p u rp le .....................................................C. fibula

8a. Spines raised, organized into clearly defined
radial r o w s .......................................  C. pacifica

Spines prostrate, not organized into well de
fined rows  C. ruderalis

N O T E S O N  T H E  G E N U S  P SE U D O C H A M A  
O D H N E R , 1917

W ith in  the fam ily C ham idae , a ttachm ent to the 
substrate  m ay involve e ither the left valve (often  
referred  to as the ‘n o rm al’ cond ition ) o r  the right 
valve (the ‘inverse’ cond ition ) (O dhner, 1919; 
C ox, 1969). E arly  w orkers such  as B roderip  
(1835) and  R eeve (1846-7) ind ica ted  tha t both  
conditions m ay occur in  the sam e species ( for 
exam ple C ham a p u lche lla ). O d h n er (1917) d is
agreed and erected  the genus P su ed o ch a m a  for 
cham ids a ttach ing  v ia the righ t valve, thereby 
reserv ing  the genus C ham a  exclu sively  fo r spe
cies show ing  left valve attachm ent. H e supported  
th is d iv ision  by draw ing  a tten tion  to  d ifferences 
in h in g e  teeth , the nep ion ic  shell and anatom y 
betw een P seudocham a  and  C ham a  (see O dhner, 
1919 for details). A lthough  a num ber o f recent 
au thors have since accep ted  O d h n er’s opin ion
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FIGS 7-10. 7A, external view o f top valve (rv) o f Chama plinthota Cox (note strong transverse corrugations), 
Palm I., NEQ; 7B,C, external views of top valves (rv) of C. limbula Lamarck (B, immature. Fantome I ,  NEQ; 
C, One Arm Point, NWA); 7D, external view o f top valve rv) of C. fibula  Reeve, Turkey Beach, MEQ. 8A, 
external view of top valve (rv) o f C. fibu la , Turkey Beach, MEQ; 8B, top valve (lv) of C. fibula, Rcdcliffe, 
SEQ. 9A, external view of top valve (rv) of C. pacifica  Broderip, Swain Reefs, MEQ; 9B, external view of top 
valve (rv) of C. ruderalis Lamarck, Spencer Gulf, SA; 9C, external view of top valve (rv) o f C. asperella 
Lamarck, Gloucester I., MEQ. 10A, top valves (rv) of two specimens of C. ruderalis, Spencer Gulf, SA; 10B, 
top valves (lv) of two specimens o f C. ruderalis, Spencer Gulf, SA. All scale bars = 10mm.

th a t the valve o f  attachm ent can  be used to de te r
m ine  generic  p lacem ent (e.g. K een, 1969; Del- 
saerd t, 1986), o thers have m ain ta ined  the earlie r 
B roderip -R eeve  v iew  that le ft and right valve 
a ttachm en t m ay  occur in  the sam e species (L am y, 
1927; C o tto n , 1961; L am pre ll &  W hitehead , 
1992).

D uring  the p resen t study  w e observed  both left 
and right valve a ttached  specim ens in  C ham a  
pu lchella , C. fib u la , C. lim bula  and  C. ruderalis. 
T yp ica lly  the left valve is favoured  bu t in C. 
lim bu la  the ratio  o f  left versus rig h t a ttached 
specim ens m ay approach  1:1 (C otton , 1961). A l
though O dhner (1919; 11,17) accep ted  that cer
ta in  cham ids show ing  right va lve  attachm en t and
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th o se  show ing  left valve a ttachm en t m ay appear 
s trik ing ly  sim ila r to each o ther in ex ternal c o l
ou ra tio n , scu lp tu re  and even a ttached  valve d en 
tition , he  m ain tained  th a t such  sim ilarity  w as due 
to  c o vergence  (pp .21,22) and th a t right valve 
a ttach m en t consis ten tly  d ifferen tia ted  P seu d o 
ch a m a  from  C ham a. H e therefo re  held  tha t no  
sp ec ies  o f  C ham idae  exhib ited  both  left and  right 
v a lv e  fixation . O dhner stressed  d iffe rences in 
d en titio n  betw een  P seudocham a  and  C ham a, but 
d ism issed  the possib ility  tha t any sim ilarity  in the 
a rrangem en t o f  teeth  betw een left and righ t a t
tached  valves cou ld  be the result o f  h inge  teeth 
‘in v e rs io n ’ (= transposition). A cco rd ing  to Cox 
(1969: N 57) transposition  o f  the h inge  teeth in  
ch am id s ‘goes hand-in -hand  w ith  reversa l o f  the 
va lve  o f  fixa tion ’.

C ox  c ited  o th e r exam ples o f  h inge  teeth  tran s
p o sitio n  in liv ing  and fossil taxa and  in fac t rec 
o m m ended  tha t the B ernardian  system  o f  tooth 
n o ta tio n  (used th roughou t O d h n er’s w ork) no t be 
app lied  in cases o f  tooth transposition  at least 
un til shell ontogeny  has been exam ined  in these 
taxa. In fact even O dhner stated  that in  various 
sp ec ie s  o f  C ham a  (sensu O dhner) the details o f  
h in g e  tee th in g  m ay  vary s ign ifican tly  through 
acceijituation, suppression  o r add ition  o f  teeth 
(O dhner, 1919: 11). Y onge (1967), w ho  m ade a 
d e ta iled  study o f  cham id  anatom y, shell den tition  
a n d  shell g row th  patterns, conc luded  that the 
p ro cess  o f  cem enta tion  determ ined  the m orpho l
ogy  o f  the h inge  teeth  and valve pro file  in  this 
fam ily  (sign ifican tly , Y onge exam ined  both  left 
and  rig h t valve a ttached  specim ens o f  C ham a  
p e llu c id a  and  P seudocham a exogyra). H e su p 
po rted  the claim  o f  M unier-C halm as ( 1882) that 
free  and  attached valves o f  left valve attached 
spec im ens w ere m irror-im ages o f  the valves o f 
rig h t va lve  attached specim ens. F o r this reason 
Y onge , like M unier-C halm as, su ggested  reco g 
n iz ing  ‘free’ and ‘a ttached’ valves ra ther than 
‘le f t’ an d  ‘rig h t’ and the app lica tion  o f  non-B er- 
n a rd ia n  no ta tion  fo r C ham idae. S ubsequen tly  
Y onge  (1979) reverted  to u seage  o f  ‘le f t’ and 
‘r i g h t ’ v a lv e s  in  d is c u s s in g  c e m e n ta tio n  in 
cham ids (am ong o ther b ivalves), bu t re iterated  
h is e a rlie r conclusion  that genera  w ith in  the fam 
ily c an n o t be recognized  by the va lve  o f  a ttach 
m e n t (Y o n g e , 1979 :100 , in fa c t s ta tin g  th a t 
‘T h e re  is no valid  reason  fo r separa ting  the spe
c ies in to  tw o g en era ’). By stric t app lica tion  o f 
O d h n e r’s valve o f  attachm ent ru le  (that is, all 
P seu d o ch a m a  attach  via the right valve), it w ould 
be  necessary  to hypo thesize  tha t left valve a t
tached  C ham a  lim bula, C. ruderalis, C. p u lch e lla

and  C. fib u la  each  coex ist w ith  a  concho log ica lly  
s im ila r , b u t r ig h t v a lv e  a tta c h e d  sp e c ie s  o f  
P seudocham a. H ow ever, in  v iew  o f  the  fac t that 
h inge  teeth  transposition  has n ow  been  w ell dem 
onstrated  in  a n um ber o f  he terodon t g roups (Cox, 
1969), and  a f te r  co n sid e rin g  Y o n g e ’s (1967 , 
1979) find ings tha t cem en ta tion  has h ad  an over
rid ing  effect on h inge  teeth and  va lve  m orpho logy  
in  th e  C ham idae, w e co n c lu d e  th a t a  n um ber o f 
cham id  species are  tru ly  capab le  o f  a ttach ing  by 
the left o r  the rig h t valve. A ny  observab le  d iffer
ences in dentition  betw een le ft and  rig h t ‘free ’ 
valves and left and righ t ‘a ttach ed ’ valves should  
therefo re  be v iew ed as the re su lt o f  tran sp o si
tional effects.

T he rem ain ing  features c ited  by O dhner (1917, 
1919) as be ing  d iagnostic  o f P seu d o ch a m a  —  
nepion ic  shell scu lp ture and m orpho logy  and/or 
position  o f  the stom ach  caeca  and the nephrid ia 
—  seem  w orthy  o f  d e ta ile d  in v es tig a tio n . It 
w ould, fo r exam ple, be in teresting  to determ ine 
w hether such features occu r in right valve a t
tached  specim ens o f  C ham a lim bula , C. fibu la , 
C. rudera lis  and C. pu lche lla , particu larly  the 
la tter w hich  O dhner (1917) n am ed  P seudocham a  
sim ilis. S hould  th is not be  the case, then the basis 
fo r the genus P seudocham a  w ou ld  have to  be 
reassessed.
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W e w o u ld  lik e  to  th a n k  M r S te v e  C o o k , 
Q ueensland  M useum  fo r p rov id ing  specim ens o f 
C ham a isaacooki fo r th is study . M r Ian Loch 
(A ustralian  M useum ) and M s Sue B oyd (M u
seum  o f  V ictoria) p rov ided  access to collection  
m aterial in their charge. M r and  M rs Ivan M arrow  
(M elbourne) also allow ed one  o f  us (K L) the 
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tion. T h is study w as supported  financ ia lly  by  an 
A ustralian  R esearch  F ellow sh ip  (to JH ).
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