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Another  Statistical  Study  in  Size  of  Cowries

by

F.  A.  SCHILDER

University of Halle (Saale), East Germany

The  length  of  the  shells  of  each  cowry  spe-
cies  varies  considerably,  even  in  specimens
coming  from  a  limited  area.  The  frequencies
of  the  classes,  distributed  according  to  a  bi-

nomial  curve,  show  a  positive  skewing  so  that
the  summit  of  the  curve  approaches  nearer  to
the  class  of  the  smallest  shell  than  to  that  of
the  largest  specimen.
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These  usual  features  may  be  illustrated  by
1*555  Luria  Isabella  (Linnaeus)  coming  from
the  beach  of  Tjilaut  Eureun,  South  Java,  the
length  of  which  varies  from  15  to  40  mm.  in
adult  shells.  In  the  following  table  the  size  has
been  reduced  to  classes  of  3  mm.  (e.  g.,  15  =
13.5  to  16.5  mm.);  the  number  of  specimens  be-
longing  to  every  class  has  been  expressed  in
percent  of  1'555  (the  sign  indicates  less  than
0.5  percent;  the  sign  o  expresses  less  than  0,1
percent):

16  19  22  25  28  31  34  37  40  mm.

1  17  30  26  17  7  1  o  %

The  sum  of  shells  coming  from  the  whole
area  of  distribution  of  a  species  supplies  a  si-
milar  curve,  if  the  numbers  of  specimens  pre-
served  at  each  locality  are  rather  similar.
Thus,  e.g.,  the  distribution  of  8'169  Monetaria
annulus  coming  from  425  localities  between
Natal  and  Polynesia  is  as  follows:

10  13  16  19  22  25  28  31  34  mm.

10  33  32  17  6  1  o  %

The  minimum  length  is  10.3  mm.,  the  maxi-
mum  33.7  mm.;  ninety  percent  of  these  shells
vary  from  14  to  24  mm.  only.

The  differences  in  size  observed  in  vari-
ous  populations  can  be  environmental  or  ra-
cial.  The  local  modifications  may  be  caused  by
the  depth  of  the  sea  in  which  the  population
lives,  by  differences  in  the  motion  of  the  sea  or
in  the  quantity  and  quality  of  food:  so  we  learned
from  the  collections  carefully  made  by  R.  S.
Benton  that  most  specimens  living  on  the  coral
reefs  of  Mombasa  Island  cire  distinctly  smaller
than  the  specimens  of  the  same  species  col-
lected  among  the  sea  weed  on  a  sandy  and  mud-
dy  bottom  at  Shimoni  a  few  miles  off.  In  the
same  way,  Barry  Wilson  stated  (personal  com-
munication)  that  in  Geographe  Bay  the  adult
specimens  of  Zoila  friendii  (Gray)  collected  be-
tween  Quindalup  and  Dunsborough  (about  a  mile
apart)  are  stunted:  they  live  "in  an  enclosed
area  in  only  three  to  six  feet  of  water  cut  off
from  the  deeper  water  offshore  by  a  wide  and
very  shallow  sand  bar."  He  has  "never  seen  a
small  adult  specimen  outside  the  bank,  nor  a
large  specimen  inside  the  bank".  He  suspects
"the  difference  may  be  a  physiological  one"
(quoted  from  Wilson's  letter,  dated  6th  Febru-
ary,  1959).  Therefore,  the  curve  of  variation  in
79  Zt-  friendii  (the  Eastern  vercoi  Schilder  in-

cluded)  shows  two  summits:

40  50  60  70  80  90  100  mm.

2.5  14  9  29  24  19  2.5  %

There  are,  however,  also  racial  differ-
ences  in  size,  if  the  average  length  of  most
populations  living  in  a  continuous  large  region
significantly  differs  from  the  usual  size  ob-
served  in  other  parts  of  the  world.  Thus,  in  my
previous  statistical  study,  published  in  The
Veliger  (Schilder,  196  1),  I  have  shown  that  in
Mauritia  arabica  (Linnaeus),  the  South  West  -
ern*race  immanis  Schilder-  Schilder  distinctly
differs  by  its  larger  size  from  M.  arabica  liv-
ing  between  Ceylon  and  the  Pacific,  though  the
limits  of  variation  overlap;  this  fact  may  be  il-
lustrated  by  the  following  table,  in  which  the
size  of  2'  140  M.  arabica  and  86  M.  immani  s  has
been  expressed  in  percent:

20  30  40  50  60  70  80  90  mm.

arabica :
o  13  46  29  10  2  o  -  %

immanis :
3  27  41  24  5  %

Similar  differences  may  be  observed  in
Erosaria  lamarckii  (Gray):  the  subspecies  re  -
dimita  (Melvill)  with  purely  white  spots  lives  in
the  Indian  Ocean  from  Mauritius  and  Karachi  to
Penang,  while  the  Western  E.  lamarckii  with
the  larger  spots  distinctly  ocellated  occupies
the  area  between  Natal,  Kenya,  and  Madagas-
car.  The  following  table  illustrates  the  varia-
bility  in  size  of  127  E.  L  redimita  (including  the
specimens  published  by  Griffiths,  1956)  and  112
E.  L  lamarckii,  expressed  in  percent:

20  25  30  35  40  45  50  mm.

E.  L  redimita  :
1  21  46  27  5  -  -  %

E.  1.  lamarckii:
1  9  30  34  24  2  %

1  -  %
Port  Reitz:

2  9  48  34  6

The  last  line  indicates  the  percentage  of
124  specimens  collected  in  a  restricted  area  at

*In  The  Veliger,  vol.  4,  p.  17,  left  line  12,  er-
roneously  has  been  said  "South  Eastern".
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Port  Reitz  near  Mombasa:  the  size  agrees  with
E.  1.  r  edimita  ,  though  by  zoogeographical
reasons  one  would  expect  large  E,  J_.  lamarckii.
As  Mr.  R,  S.  Benton  at  Nairobi,  who  collected
most  of  these  specimens  alive  at  Port  Reitz,
kindly  has  given  36  shells  to  the  writer  and  has
carefully  measured  and  described  the  remain-
ing  88  specimens,  the  ocellation  of  each  shell
is  known:  in  37  percent  there  are  no  traces  of
purplish  ocelli  in  the  white  dots  (as  it  is  in  E.^.
redimita  ),  in  31  percent  the  ocelli  are  pale  and
indistinct,  and  in  42  percent  as  distinct  as  it  is
in  typical  E.  J.,  lamarckii  ;  the  average  size  of
the  shells  in  these  three  groups  is  slightly  in-
creasing:  30,  31,  and  33  mm.  Therefore,  th  e
population  from  Port  Reitz  seems  to  be  rather
intermediate,  possibly  on  account  of  its  living
on  the  northern  border  of  i  t  s  distribution  in
East  Africa.

In  Lyncina  carneola  (Linnaeus)  giant  spe-
cimens  will  be  observed  sometimes;  in  the  Ha-
waiian  Islands  there  is  a  distinct  contrast  be-
tween  the  smaller  L.  carneol  a  and  the  large  L.
leviathan  Schilder  -  Schilder  (45  to  90  mm.),
which  has  been  recently  confirmed  ecologically
and  anatomically  by  Miss  Kay  (I96I).  The  com-
mon  length  of  both  seems  to  range  from  45  to
55  mm.  Farther  West  giant  shells  (which  ana-
tomically  belong  to  L.  carneola  )  are  very  rare,
but  they  usually  cause  a  slight  second  summit
of  the  curve  of  variation,  as  it  is  in  the  large
series  from  Tjilaut  Eureun,  South  Java,  and
from  New  Britain  (percent  of  1'7  32  and  195
shells,  respectively):

20  25  30  35  40  45  50  55  60  65  mm.

Tjilaut  Eureun:
10  50  27  8  3  1  1  -  -  %

New  Britain:
1  31  33  18  11  4  1  -  1  -  %

Shimoni:
4  27  15  4  8  8  15  15  4  %

The  last  line  refers  to  26  Lyncina  carneola
collected  by  R.  S.  Benton  at  Shimoni  (see  above)
in  March  196  1:  there  are  evidently  two  varie-
ties  in  size,  which  live  together  in  the  same
place,  but  there  is  no  difference  in  the  charac-
ters  of  the  animal  nor  in  its  radula,  and  both
sexes  are  distributed  about  equally  among  the
small  and  large  specimens.

The  rare  Per  stolida  coxeni  (Cox)  which  is
a  native  of  the  Solomon  Islands,  seems  to  have
developed  in  New  Britain  a  dwarf  race  varying
from  14  to  18  mm.  (Ulamona;  Rabaul?;  "New
Britain"  in  the  museum  of  Hamburg,  destroyed)
instead  of  from  19  to  26  mm.  (Solomon  Islands;

Astrolabe  Bay?  [Schilder,  1928a]).  These
smaller  shells  are  also  more  slender  (the
breadth  is  46  to  5  1  instead  of  49  to  57  percent
of  the  length),  have  finer  teeth  (1-p/o-t  instead
of  k-n/n-p  according  to  Schilder,  1958),  and  the
dorsal  blotches  are  dark,  coarse,  and  more
confluent.  The  material  available  (8  and  12
shells,  respectively),  however,  is  too  scanty  to
establish  a  named  Northwestern  race  of  coxeni  .

In  examples  mentioned  above  the  small  and
the  large  shells  are  linked  by  a  continuous  se-
ries  of  intermediates.  There  are  some  rare
exceptions,  in  which  a  rare  dwarf  or  giant  va-
riety  is  separated  from  the  more  common
shells  by  a  broad  gap.

The  118  adult  Siphocypraea  mus  (Linnaeus)
preserved  in  European  collections  vary  in  size
as  follows:

30  35  40  45  50  55  60  65  mm.

11  21  45  11 3.5  3.5

The  gap  ranges  from  51  to  58  mm.  No  habitat
of  the  giant  variety  is  known,  of  which  two  spe-
cimens  are  preserved  in  the  museum  of  Copen-
hagen  and  in  the  Dautzenberg  collection,  while
the  remaining  six  shells  were  preserved  in  the
museum  of  Hamburg  so  that  one  should  suppose
that  they  came  from  the  same  locality.  (These
six  shells  were  destroyed  during  World  War  II,
except  for  one  shell  presented  to  the  writer's
collection.)

In  contrast,  in  Er  ronea  chinensis  (Gmelin)
the  dwarf  shells  are  widely  separated  from  the
typical  ones:
5  10  15  20  25  30  35  40  45  50  mm.

15  32  34  12 %

In  these  257  examined  shells,  the  gap  between
the  nine  dwarfs  and  the  usual  E.  chinensis
ranges  from  13  to  20  mm.  I  The  former,  which
have  been  named  E.  tortirostris  (Sowerby),  are
restricted  to  Kowie  (Port  Alfred),  as  the  indi-
cation  "Natal"  in  coll.  Tomlin  seems  not  to  be
reliable.  Though  Turton  (1932,  p.  114)  declared
that  he  collected  also  typical  "  cruenta  "  (a  syn-
onym  of  E.  chinensis  )  of  25  mm.  at  Port  Al-
fred,  I  think  all  E.  tortirostris  belong  to  a  de-
generate  population  living  in  very  unfavorable
conditions  on  the  Southern  border  of  the  spe-
cies;  the  minute  shells  (7  to  12  mm.)  show  the
aperture  wide,  the  labial  teeth  obsolete,  the
fossula  reduced,  and  the  extremities  (especial-
ly  the  left  anterior  top)  pathologically  produced.
These  characters  vary  in  different  degrees  so
that  almost  normal  shells  occur  which  differ
from  typical  E.  chinensis  only  by  their  minute
size  (coll.  Schilder).
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Many  collectors  are  proud  to  possess  the
smallest  or  the  largest  known  adult  specimen
of  a  cowry  species.  When  beginning  my  studies
on  cowries,  I  compiled  a  list  of  the  minimum
and  maximum  length  of  each  species  known  at
that  time  (Schilder,  1928b);  the  supplement  pub-
lished  the  following  year  (Schilder,  1929),  how-
ever,  proved  the  extremes  to  be  farther  apart
when  more  specimens  are  examined.  Now  hav-
ing  measured  personally  far  more  than  lOO'OOO
cowries,  these  figures  mostly  should  be  re-
placed  by  still  smaller  minima  and  larger  ma-
xima.  But  instead  of  publishing  a  new  list  of
such  purely  accidental  extremes,  I  prefer  to
indicate  the  limits  of  ninety  percent  of  shells
approaching  the  average  length:  they  may  be
called  "normal"  shells,  while  the  five  percent
minute  and  the  five  percent  giant  shells  are
"unusual  extremes  in  size".  The  limits  of  these
"p  e  r  c  e  ntil  e  s"  hardly  change  even  Avhen  the
number  of  examined  specimens  becomes  much
increased.

In  the  following  list  the  species  have  been
arranged,  with  some  slight  emendations,  ac-
cording  to  the  writer's  last  catalogue  (Schilder,
I94I);  the  specific  names  are  preceded  by  the
logarithm  of  the  number  of  measured  speci-
mens,  and  they  are  followed  by  two  figures  in-
dicating  the  limits  of  ninety  percent  in  milli-
meters.  The  figures  have  been  calculated  by
my  wife.  Dr.  Maria  Schilder.

1.6  teulerei  43-55
0.8  fultoni  55-61
1.0  venusta  (1)  55-80
1.7  decipiens  48-58
1.9  friendii  46-90
1.7  thersites  67-80
0.3  marginata  (47-59)
0.0  rosselli  (49)
2.0  mus  (2)  31-47
2.2  testudinaria  80-134
3.5  Isabella  17-34
2.1  mexicana  29-44
1.8  pulchra  27-59
2.6  cinerea  18-34
2.6  lurida  19-51
1.9  tessellata  20-35
2.2  stercoraria  36-80
2.6  zebra  44-  105
1.8  cervus  63-134
2.1  cervinetta  43-86
3.3  arabica  35-71
2.3  grayana  32-68
2.5  histrio  45-71
2.1  maculifera  42-72
2.4  depressa  28-43

2.4
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2.9 3 ?

NOTES:
1)  Includes  episema
2)  The  giant  variety  has  been  omitted  (see

above).
3)  Includes  icterina  .
4)  A  synonym  prior  to  occidentalis
5)  A  revision  of  the  genus  Notocypr  aea  will  be

published  in  another  paper;  b  icolor  should
replace  piperita  sensu  Griffiths.

6)  The  slender  comptonii  sens  u  Griffiths.
7)  Includes  mayi.
8)  I  think  armeniaca  to  be  a  subspecies  of

hesitata  ;  by  law  of  priority,  the  species
must  be  called  armeniaca  .

9)  Includes  sowerbyana.
10)  The  pathological  tortirostris  have  been  ex-

cluded.
11)  Includes  some  dubious  North  West  Austral-

ian  shells;  the  holotype  of  hamm  o  ndae
possibly  belongs  to  the  same  species.
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Remarks  on  a  Variation  in  Cypraea  annettae  Dall,  1909

by

Crawford  N.  Gate

Conchological Club of Southern California, Los Angeles 7, California

(Plate 24)

From  the  Gulf  of  California  I  have  what  I
consider  an  unnoticed  and  hitherto  unrecognized
dwarf  form  of  Cypraea  annettae  Dall,  1909.
Despite  several  morphological  differences,  it
seems  to  be  more  closely  associated  with  C.
annettae  than  with  any  of  the  other  known  Gulf
species  of  Cypraea.  However,  C.  annettae  is
typically  much  larger,  more  slender  and  elon-
gate  than  this  form.

Since  the  locality  data  on  the  three  speci-
mens  in  my  collection  were  vague  and  indefi-
nite  —  that  is,  "Gulf  of  California"  —  no  at-
tempt  was  made  to  work  on  them  further,
although  the  question  of  their  identity  had  in-
trigued  me  for  several  years.  Such  an  uncer-
tain  locality  reference,  without  further  substan-
tiation  such  as  the  collector's  name,  for
instance,  had  no  value  whatsoever  as  far  as  a
study  of  the  species  is  concerned.  Now,  how-
ever,  after  having  discovered  the  exact  locali-

ties  for  three  similar  specimens,  it  seems  the
existence  of  this  variant  is  important  enough  to
be  mentioned.  Last  April  I  came  across  two
nearly  identical  specimens  in  the  collection  of
the  California  Academy  of  Sciences  which  were
accompanied  by  reliable  collecting  data.  These
shells  had  been  collected  by  Fred  Baker  at  El
Coyote  Bay  and  by  Dr.  Emmett  Rixford  at  San
Marcos  Island.  Both  collecting  stations  are
within  15  miles  of  Mulege,  El  Coyote  to  the
south  and  San  Marcos  Island  about  the  same
distance  to  the  north.  These  two  specimens
were  very  kindly  loaned  to  me  by  Dr.  Hertlein
for  comparison  with  the  three  specimens  in  my
collection.  An  additional  specimen  has  since
been  discovered  in  the  collection  of  Mrs.  Faye
B.  Howard  of  Santa  Barbara,  California.  Mrs.
Howard's  specimen  was  collected  at  Santa  Ro-
salia,  in  the  same  general  area  as  the  Acade-
my's  specimens.

Explanation  of  Plate  24
Dorsal and ventral aspects of Cypraea annettae and variant.

Figure la: variant, ventral aspect. Figure ib: same, dorsal aspect. Figure 2a: Cypraea annettae, ventral aspect.
Figure 2 b: Cypraea annettae, dorsal aspect,

(all figures natural size)
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