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ond,   third   lobes   more   like   weak   undula-
tions. Posterolateral  margins  not  sharply  de-

marcated from  anterolateral  margin,  ap-
pearing almost  straight,  distinctly  converg-

ing. Orbits  small,  eyes  completely  filling
orbit,   corneae   well   developed.   Pterygosto-
mial,   suborbital,   branchial   regions   smooth.
Orbital   hiatus   completely   filled   by   large
basal   anntennal   segment;   flagellum   com-

pletely enclosed  within  orbit.  Antennules
folding   obliquely,   fossae   very   large;   basal
segment   large,   subtriangular   in   shape,
broader  than  long.  Posterior  margin  of  ep-
istome  weakly  sinuous,  with  3  distinct  ridg-

es (1  median,  2  lateral);  ridges  separated
from  each  other   by   narrow  gap.   Endosto-
mial   region   with   3   well   developed   longi-

tudinal palatal  ridges  (1  median,  2  lateral);
lateral  palatal  ridges  joining  inner  edges  of
lateral   ridges   of   posterior   epistomial   mar-
gin.

Third   maxilliped   with   foliaceous   merus,
broader   than   long;   anterolateral   angle
strongly  produced,   auriculiform;  distal   mar-

gin distinctly  bilobed,  outer  lobe  larger,  its
base  with  small   median  cleft.   Ischium  lon-

ger than  broad,  sulcus  not  discernible.
Small,  distinct  rhomboidal  gape  formed  be-

tween inner  margins  of  meri  and  ischia  of
third  maxillipeds  when  closed.  Exopod  with
obtuse,   blunt   inner   subdistal   angle,   flagel-

lum longer  than  width  of  merus  (Fig.  IB).
Chelipeds   small,   subequal,   outer,   inner

surfaces   smooth,   glabrous;   merus,   carpus
without  spines  or   teeth;   inner  distal   angle
of   carpus   with   broad,   low,   rounded   lobe.
Outer  surface  of  chela  with  low  but  distinct
ventral   ridge   running   from   near   proximal
part   of   palm  to   almost   tip   of   pollex  (Fig.
1C);  inner  surface  without  setae  at  base  of
fingers.  Fingers  distinctly  longer  than  palm;
cutting  edge  of  both  fingers  with  numerous
denticles,  ending  in  recurved,  sharp  tips;  no
gape  discernible  when  fingers  closed.

Ambulatory   legs   with   second   pair   lon-
gest (Fig.  ID).  All  segments  smooth,  with-

out spines  or  setae.  Dorsal  and  ventral  mar-
gins of  merus  sub-cristate,  dorsal  margin

with   blunt   subdistal   tooth.   Dactylus   taper-
ing to  slender,  acute  tip  (Fig.  IE).

Male   abdomen   triangular   (Fig.   IF);   lat-
eral margins  sparsely  setose;  first  abdomi-

nal segment  weakly  arched,  with  very  weak
transverse   ridge;   second   segment   narrow,
short;  third  segment  broad,  slightly  swollen
laterally   but  medially   depressed  with  prox-

imal margin  broader  than  distal  margin,  lat-
eral margins  rounded;  fourth  segment

broader  but  shorter  than  fifth  segment;  fifth
segment   with   proximal   and   distal   margins
straight,   lateral   margins   slightly   concave;
sixth   segment   quadrate,   lateral   margins
trapezoidal,   weakly   convex,   proximal   mar-

gin slightly  concave,  convex  medially.  Tel-
son   sub-triangular,   lateral   margins   weakly
concave,  distal  margin  rounded.

Lateral   margins   of   first   2   thoracic   ster-
nites  finely  granulated;  suture  between  ster-
nites   2   and  3   slightly   convex  towards   ab-

domen; lateral  margins  of  sternites  3  and  4
sinuous,  with  deep,  broad  notch  demarcat-

ing edge  of  suture;  median  groove  between
sternites   5   and   6   narrow;   space   between
sternites   8   very   narrow   throughout   length
(Fig.   2A).

Penis   located  at   base  of   eighth  sternite
(Fig.   2A).   Gl   relatively   slender,   weakly
curving  outwards,  reaching  to  anterior  mar-

gin of  fifth  sternite  (Fig.  2B);  terminal  lobe
elongate,   apparently   2-articulated,   dorsally
curved;   genital   opening   lateral   to   base   of
terminal   lobe;   subterminal   lobe   chitinous,
rounded,   narrower   than   terminal   lobe,
densely  setose  (Figs.   C-E).   G2  short,   small.

Distribution.  —  Southern   Japan   (Okinawa
south   to   Ishigaki   Islands,   Ryukyus).

Remarks.  —  Ng   &   Nakasone   (1993)   es-
tablished Scutumara  and  transferred  two

species   previously   placed   in   Pseudograp-
sus,  S.  laniger  (Tesch,  1918),  and  S.  miyakei
(Nakamura   &   Takeda,   1972),   to   this   new
genus.   Although   the   type   specimen   of   S.
enodis  was  represented  only  by  a  subadult
female,  Ng  &  Nakasone  (1993)  argued  that
on  the  basis  of  differences  on  the  carapace
and   ambulatory   legs,   S.   enodis,   S.   laniger
and  S.  miyakei  are  distinct  enough  to  war-
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Fig.  1.  Scutumara  enodis  Ng  &  Nakasone,  1993  (male,  4.9  by  5.1  mm,  CBM-ZC  3604).  A,  carapace;  B,
third  maxilliped;  C,  dorsal  view  of  left  chela;  D,  second  ambulatory  leg;  E,  fourth  ambulatory  leg;  F,  abdomen.
Scales:  A,  C  =  1.0  mm;  B,  E,  F  =  0.5  mm.
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Fig.  2.  Scutumara  enodis  Ng  &  Nakasone,  1993  (male,  4.9  by  5.1  mm,  CMB-ZC  3604).  A,  sternum;  B,  natural
position  of  male  first  gonopod;  C,  male  first  gonopod  in  different  view;  D,  enlarge  view  of  the  Gl;  E,  different
views  of  the  shaven  enlarged  distal  region  of  Gl.  Scales:  A,  B  =  1.0  mm,  C  =  0.5  mm,  D,  E  =  0.25  mm.
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rant  their  placement  in  Scutumara.  The  dis-
covery of  the  male  S.  enodis  provide  further

evidence   to   the   establishment   of   Scutu-
mara. We  have  also  found  that  the  exopod

of  the  third  maxillipeds  of  all  three  species
reaches  two-thirds  the  length  of  the  merus,
while   the   exopod   of   the   third   maxillipeds
in  Pseudograpsus  species  reach  to  half  the
length  of  the  merus,  a  character  that  further
seperates  these  two  genera.  In  addition,  all
known   Scutumara   species   are   ivory-cream
white   when   alive,   while   all   Pseudograpsus
species   are   chestnut   in   color.   The   lateral
margins  of  the  sixth  abdominal  segment  are
generally   rounded   in   Scutumara,   however,
in   Pseudograpsus,   the   lateral   margins   are
angular  at  the  distal  region.  The  sixth  ab-

dominal segment  in  Scutumara  (length  to
width  ratio  between  3.5  and  5.0)  is  narrow
compared   to   Pseudograpsus   (length   to
width  ratio  between  1.5  to  2.0).  Noteworthy
is   that   the   dentation   on   the   anterolateral
margin  of  the  male  specimen  of  S.  enodis
is   less   prominent  than  that   of   the  female
holotype.   We   interpret   this   as   intraspecific
variation.

Scutumara   enodis   is   separated   from   S.
laniger   and   S.   miyakei   by   the   different
structure  of  the  frontal  margin,  the  absence
of  gastric  and  cardiac  grooves,  and  absence
of  setae  on  the  inner  surface  of  the  palm
(Ng   &   Nakasone   1993).   Based   on   pub-

lished descriptions  and  figures  of  S.  laniger
and  S.  miyakei,  the  male  abdomen  and  gon-
opod   of   S.   enodis   are   also   different.   The
third  abdominal  segment  is  narrower  in  S.
enodis  (length  to  width  ratio:  ca.  4.1)  than
for  its  congeners  (ca.  3.5  in  S.  laniger,  ca.
3.1   in   S.   miyakei).   In   the   two   species   of
Pseudograpsus  examined  for  this  character,
the  length  to  width  ratio  of  the  third  abdom-

inal segment  ranges  from  ca.  3.8  (P.  elon-
gata)  to  ca.  4.0  (P.  albus),  which  is  narrow-

er than  S.  laniger  and  S.  miyakei,  but  only
slightly  broader  than  S.  enodis.  In  S.  enodis,
the  lateral   margins  of  the  sixth  abdominal
segment   are   weakly   rounded,   while   in   S.
laniger,  the  posterior  part  of  the  lateral  mar-

gins are  distinctly  convex;  in  S.  miyakei  the

lateral  margins  are  even  more  convex.  The
sixth   abdominal   segment   of   S.   enodis   is
narrower   (length   to   width   ratio:   ca.   5.0)
than  that  of  S.  laniger  (ca.  3.5)  and  S.  mi-

yakei (ca.  3.8).  The  length  to  width  ratio  of
the  telson  in  S.  enodis  is  1.0,  which  is  sim-

ilar to  S.  laniger,  but  is  relatively  longer  in
S.   miyakei   (ca.   1.4).   Nakamura   &   Takeda
(1972)  commented  that  the  Gl  of  S.  miyak-

ei differs  from  S.  laniger  and  Pseudograp-
sus elongata  (A.  Milne-Edwards,  1873)  in

having  a  short  distal  part  and  obtuse  sub-
terminal   lobe,   while   the   latter   two   have
long   beaks   and   small   subterminal   lobes
(Nakamura   &   Takeda   1972:   438).   This   im-

plies that  the  Gl  of  S.  laniger  is  also  longer
and  more  slender  than  in  S.  enodis  and  S.
miyakei.   The   Gl   of   S.   enodis   is   character-

ised by  having  an  elongated  tube,  and  nar-
row subterminal  lobe.  The  length  of  the  dis-

tal part  of  the  Gl  of  Scutumara  seem  to  be
variable  within  the  genus.   Likewise,   in   the
three   species   of   Pseudograpsus   examined
(P.   elongata,   P.   albus   and   P.   crassus)   for
this  character,  the  length  of  the  distal  part
of  the  Gl  varies  greatly,  from  long  (P.  elon-

gata) to  short  (P.  albus),  indicating  that  the
Gl   is   useful   character   at   the   species   level
but  not  at  the  generic  level.

Specimens   of   Scutumara   enodis   are
small,   as  are  the  other  two  known  Scutu-

mara species.  The  holotype  female  (a  sub-
adult)   is   only   5.8   by   5.9   mm   (Ng   &   Na-

kasone 1993).  The  smaller  adult  male  spec-
imen, is  only  4.9  by  5.1  mm.  Similarly,  the

holotype   of   S.   laniger   is   only   8.3   mm   in
carapace  length,   and  that  of   S.   miyakei   is
3.6  mm.  On  the  other  hand,  Pseudograpsus
species  are  generally  larger  but  it  is  not  con-

sistent. The  two  smallest  species  are  P.
elongata   and  P.   albus:   P.   elongata   ranges
from  8.8  by  7.8  mm  (USNM  3341 1)  to  9.7
by   8.6   mm   (Crosnier   1965);   and   P.   albus
ranges  from  8.2  by  7.3  mm  (USNM  81732)
to  9.5  by  8.6  mm  (Crosnier  1965).  P.  cras-

sus (42.6  by  36.3  mm)  is  a  very  large  spe-
cies (USNM  93152).
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Larval   development   of   Cryptolithodes   expansus   Miers
(Decapoda:   Anomura:   Lithodidae)   reared   in   the   laboratory
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Abs  tract.  —  The   complete   larval   development   of   Cryptolithodes   expansus
Miers   is   described   based   on   laboratory   rearing.   The   species   has   four   zoeal
stages  and  a  megalopa.  The  larvae  are  described  and  illustrated,  and  detailed
comparisons   are   made   with   other   lithodid   larvae,   particularly   those   of   Cryp-

tolithodes typicus  Brandt.

Cryptolithodes   expansus   Miers,   1879   is
found  along  the  Korean  coast  (personal  ob-

servation) and  in  Japan  (Makarov  1938,
1962)   on   rocky   bottoms   in   the   sublittoral
region  to  a   depth  of   about  50-60  m.   The
family  Lithodidae  is  represented  by  16  gen-

era and  95  species  (Dawson  1989),  but  the
larval  development  of  only  16  species,  rep-

resenting 9  genera,  has  been  described
(Konishi   1986;   Haynes   1984,   1993;   Koni-
shi   &  Taishaku  1994).

Sars  (1890)  described  all  zoeal  stages  up
to  the  megalopa  of  Lithodes  maja  Linnaeus,
1758.  Subsequent  studies  of  Lithodidae  lar-

vae have  been  described,  at  least  in  part,  for
15   species   (Konishi   1986;   Haynes   1984,
1993;   Konishi   &   Taishaku   1994):   Crypto-

lithodes typicus  Brandt,  1848,  Dermaturus
mandtii   Brandt,   1850,   Hapalogaster   greb-
nitzkii   Schalfeew,   1892,   H.   dentata   (De
Haan   1844),   H.   mertensii   Brandt,   1850,
Lithodes   aequispina   Benedict,   1895,   L.   an-
tarctica   Jacquinot,   1853,   Lopholithodes
mandtii   Brandt,   1848,   Paralithodes   brevi-
pes   (H.   Milne   Edwards   &   Lucas,   1841),   P.
camtschaticus   (Tilesius   1815),   P.   platypus
(Brandt   1850),   Paralomis   granulosa   (Jac-

quinot 1852),  P.  hystrix  (De  Haan  1846),
Placetron   wosnessenskii   Schalfeew,   1892,
and   Rhinolithodes   wonessenskii   Brandt,
1848.

Hart   (1965)   described   all   zoeal   stages,
megalopa  and  crab  1  stage  of  Cryptolitho-

des typicus  Brandt,  1848  reared  in  the  lab-
oratory. This  is  the  only  species  of  Cryp-

tolithodes for  which  larvae  are  known  so
far.  The  purpose  of  the  present  study  is  to
describe   complete   larval   stages   of   C.   ex-

pansus reared  in  the  laboratory,  and  to  com-
pare them  with  those  of  C.  typicus.

Materials  and  Methods

On   20   August   1995   a   local   fisherman
caught  three  berried  females  of  Cryptolitho-

des expansus  with  a  commercial  octopus
trap   in   the   vicinity   of   Pusan   (35°10'N,
129°10'E),   Korea.   The   ovigerous   females
were  brought  to  the  laboratory,  and  kept  in
a   container   filled   with   running   sea-water.
On   10   March   1996,   about   250   larvae
hatched  from  one  of  the  females.  Of  these,
60  were  individually  reared  in  50  ml  glass
bottles   placed   in   an   incubator   at   9.5-
10.5°C.  Some  larvae  were  kept  in  11  glass
beakers  for  mass  culture.

Larvae  were  fed  with  newly  hatched  Ar-
temia  nauplii.   Moulting  and  mortality   were
checked   daily.   After   checking,   the   larvae
were  transferred  to  freshly  prepared  bottles
and  beakers.  At  each  developmental  stage,
dead  larvae  and  exuviae  were  fixed  and  pre-

served with  3%  neutralized  formalin  solu-
tion. At  least  five  specimens  of  each  stage

were   dissected   in   ethylene   glycol   for   mi-
croscopic observation.  Drawings  were

made  with  the  aid  of  a  drawing  tube.
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