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Fig.l.     Distribution  of  species  of  seven-spined  Bathyconchoecia

to   slightly   overlap   posterior   edge   of   left
valve  (Fig.  2B).  Rostrum  of  each  valve  with
anterior  spine  at  slight  angle  to  each  other
(Fig.  2B).  Spine  at  midlength  of  dorsal  mar-

gin of  each  valve  at  slight  outward  and  up-
ward angle  (Fig.  2A,  B).  Spine  near  ventral

margin  of  each  valve  at  about  %  length  of
valve  at   slight   downward  and  outward  an-

gle. Anterior  spines  on  rostra  and  posterior
spine  on  right  valve  with  surface  ridges  par-

allel to  lengths  of  valves;  a  few  of  the  ridg-
es of  the  rostral  spines  bear  short  stout

spines.  Other  long  spines  with  minute  sur-
face spines.  Carapaces  completely  covered

by  distinct  punctae  and  slightly  curved  ver-
tical frills  (not  all  shown  in  Fig.  2A).  Frills

generally   on  each  side  of   2   or   3   rows  of
punctae   (Fig.   2C).   Indistinct   reticulations
and  ridges  on  anteroventral  surface  of  valve
ventral   to   incisure   (Fig.   2A).

Pigmentation:  No  black  pigment  spots  on
either  carapace  or  body.

Central   adductor   muscle   attachments
(Fig   2A):   Indistinct,   near   center   of   valve

and   consisting   of   2   individual   scars;   stria-
tions   of   muscle   ends   indistinctly   visible
from  outside  view  of   valve;   scars  not   cov-

ered by  punctae.
Carapace   size   (mm):   Length   including

spines   3.79,   length   excluding   spines   2.92,
height  excluding  spines  1.68,   width  without
spines  1.52.

First   antenna   (Fig.   2E):   Shaft   short   with
indistinct   segmentation.   Brush-like   struc-

ture with  about  315  filaments  in  about  9
rows,   each  with  about  35  filaments.   Dorsal
bristle   on   segment   following   brush-like
structure  stout,   spinous,  about  %  length  of
brush   filaments.   Terminal   segment   with   4
bristles:   1   long   stout   bristle   reaching   well
past   brush  filaments   and  with  widely   scat-

tered marginal  spines  (not  shown);  3  shorter
than   brush   filaments.   Limb   with   densely
packed   amber-colored   cells.

Second   antenna   (Fig.   3A-D):   Protopod
bare.   Endopod:   1st   article   with   2   spinous
dorsal  bristles  (1  long,  1  short)  and  few  in-

distinct medial  spines  near  ventral  margin;
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Fig.  2.  Bathyconchoecia  omega  holotype.  MCZ  50432,  A-1  male:  A.  Complete  carapace  from  right  side,
length  without  spines  2.92  mm;  B,  Complete  carapace,  ventral  view;  C,  Left  valve,  detail  of  ornamentation  on
outer  surface;  D,  Posterodorsal  corner  of  complete  specimen  (spine  on  right  valve,  glandular  opening  on  left
valve);  E,  Right  1st  antenna,  lateral  view.
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Fig.  3.  Bathyconchoecia  omega  holotype,  MCZ  50432,  A-1  male:  A,  Left  2nd  antenna,  medial  view;  B,
Endopod  right  2nd  antenna,  lateral  view;  C,  Proximal  part  exopod  left  2nd  antenna,  medial  view;  D,  Distal  part
exopod  right  2nd  antenna,  lateral  view;  E,  Proximal  part  left  5th  limb,  lateral  view;  F,  Right  5th  limb  drawn  on
body,  lateral  view.
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2nd  article  with  1  minute  bristle  medial  to
3rd  article  and  2  stout  terminal  bristles  with
few  indistinct  marginal  spines  (inner  bristle
stouter,  both  about  same  length  as  exopod
bristles);   3rd  article   with  3   bristles:   middle
bristle  longer  and  stouter  than  others,  more
than   1/2   length   of   bristles   of   2nd   article,
with   few   marginal   spines;   outer   bristle
about  Vi  length  of  middle  bristle,  with  many
marginal   spines;   inner   bristle   similar   in
length  to  outer  bristle,  with  marginal  spines;
base  of   3rd  article  lateral   to  distal   end  of
2nd  article;  endopods  of  left  and  right  limbs
similar.   Exopod:   1st   article   with  short   ven-

tral spines  and  small  medial  terminal  bris-
tle; articles  2  to  8  with  long  natatory  bristle;

9th  article  with  4  bristles  (2  short  lateral;  1
ventral   of   medium   length   and   with   short
marginal   spines;   1   long   dorsal,   with   nata-

tory hairs).
Mandible   (Fig.   4):   Coxa   (Fig.   4B-E):

Pars  incisivus  with  5  ventral  teeth  and  slen-
der distal  tooth  at  ventral  tip  of  triangular

posterior  section;  anterior  edge  serrate  (Fig.
4C).  Proximal  list  with  10  teeth  in  2  layers
(Fig.  4D);  distal  list  with  19  teeth  in  3  lay-

ers (Fig.  4E).  Spined  posterior  part  with  6
lobes   with   numerous   spines   and   7th   lobe
with  short  stout  spinous  bristle  and  minute
spines   along  distal   posterior   edge   of   lobe
near   bristle   (Fig.   4C).   Anterior   margin   of
coxa   evenly   rounded,   without   triangular
process.   Basis   (Fig.   4A,   F,   G):   2   long  plu-

mose bristles  present  on  or  near  dorsal  mar-
gin and  1  long  spinous  medial  bristle  near

midwidth  some  distance  from  dorsal  margin
(Fig.   4F);   lateral   surface   with   3   long   bare
distal   bristles   and   long   spines   (Fig.   4F);
posterior  margin  spinous  and  with  2  short
distal   bristles   (proximal   bristle   sclerotized
and  with  ventral  spines;  distal  bristle  tube-
formed)   (Fig.   4G);   anterior   margin   with
long   bare   distal   bristle   (Fig.   4G);   ventral
margin  with  5  short  teeth  with  minute  sec-

ondary teeth  (Fig.  4G);  1  short  tooth  with
minute  secondary  teeth  on  posterior  margin
proximal  to  posterior  ventral  tooth.  Poster-
odorsal   corner   of   basis   with   oval   sclerite
(Fig.   4A,   B).   Endopod   (Fig.   4F   H):   Article

1   with   dorsal,   ventral,   lateral,   and   medial
slender   spines  and  4   bristles   (1   long,   ter-

minal, dorsal,  spinous;  1  long,  distal,  ven-
tral, bare;  2  medium  length,  medial  with  ba-

ses close  to  ventral  bristle,  bare).  Article  2
with  5  bristles  (2  long  and  1  shorter,   ter-

minal, dorsal,  spinous;  2  medium  length,
distal  ventral,  bare)  and  few  distal  spines  on
ventral  margin  and  medial  and  lateral  sur-

faces near  ventral  margin.  Article  3  with
long  spinous  terminal  claw  and  6  bristles  (2
long,   spinous,   terminal   (shorter   of   these
with  base  on  medial  side),  and  4  short,  ven-

tral, bare  (1  of  these  with  lateral  base))  and
medial  spines.

Maxilla   (Fig.   5A-C):   Endite   of   precoxa
with  2  tube-formed  bristles,  3  claws,  and  2
long   spinous   bristles.   Coxa:   dorsal   margin
with   long   stout   dorsal   bristle   (Fig.   5B);
proximal  endite  with  3  tube-formed  bristles
and  total  of  4  claws  and  claw-like  bristles;
distal  endite  with  2  tube-formed  bristles  and
4   claws.   Basis   with   2   long   stout   plumose
bristles  near  dorsal  margin,  and  short  bare
ventral   bristle.   Endopod:   article   1   spinous
with  4  dorsal  bristles  (3  proximal,  1  distal);
medial  surface  with  4  distal  bristles  (3  long,
1  short);  article  2  with  2  stout  claws  of  un-

equal length  and  4  slender  bristles.
Fifth   limb   (Fig.   3E,   F):   Epipod   with   3

groups  of   4   stout   plumose  bristles;   dorsal
group  with  additional  small  5th  bristle  (Fig.
3F).   Precoxa   with   3   ventral   bristles   (Fig.
3E).  Coxa  with  1 1  or  12  ventral  bristles  (not
all   shown).   Basis   with  6   bristles  plus  long
terminal   dorsal   exopod  bristle   with  minute
widely   separated   marginal   spines   (not   all
shown).  Endopod:  article  1  with  dorsal  and
medial  spines  and  3  bristles  (not  all  shown).
Article  2  with  dorsal  and  medial  spines  and
4  bristles  (3  near  ventral  margin  and  1  lon-

ger dorsal).  Article  3  with  2  long  terminal
slender  claws  and  1  long  ringed,  terminal,
slender  ventral  bristle.  A  muscle  terminates
at  base  of  exopod  bristle.

Sixth   limb   (Fig.   6A):   Epipod   with   3
groups  of  5,  5,  and  6  (dorsal)  long  plumose
bristles;   dorsal   group  with  additional   short
7th  bristle   (Fig.   6A).   Coxa  with   1   spinous.
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Fig.  4.  Bathyconchoecia  omega  holotype,  MCZ  50432,  A-1  male:  A,  Left  mandible,  junction  of  coxa  and
basis,  lateral  view.  B-H,  Right  mandible,  lateral  views:  B,  Proximal  part  of  coxa;  C,  Distal  end  of  coxa;  D,
Detail  of  proximal  tooth  of  coxa  (detail  from  C);  E,  Detail  of  distal  tooth  of  coxa  (detail  from  C);  E  Basis  and
endopod;  G,  Distal  end  of  basis;  H,  Endopod.
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Fig.  5.  Bathyconchoecia  omega  holotype,  MCZ  50432,  A-1  male:  A,  Right  maxilla,  medial  view  (arrow
indicates  tube-formed  bristles);  B,  Left  maxilla,  lateral  view;  C,  Right  maxilla,  oblique  dorsal  view  (not  all
bristles  shown);  D,  Anterior  of  body  from  right  side  showing  upper  and  lower  lips  (esophagus  dashed);  E,  F,
Lower  lip  from  left  side,  anterior  of  body  to  left;  G,  Upper  lip,  dorsal  view.
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Fig.  6.  Bathyconchoecia  omega  holotype,  MCZ  50432,  A-1  male:  A,  Right  6th  hmb,  medial  view;  B,  7th
limb;  C,  Left  lamella  of  furca  and  unpaired  bristle,  lateral  view;  D,  Right  lamella  of  furca,  lateral  view:  E.
Posterior  view  of  ventral  end  of  body  showing  unpaired  bristle  and  furca;  F,  Posterior  view  of  body  showing
copulatory  organ  on  left  side;  G,  Posterior  of  body  from  right  side  showing  furca  and  copulatory  organ;  H,
Copulatory  organ  from  left  side,  anterior  to  upper  left.
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ventral,   terminal   bristle.   Basis   with   spines,
4  spinous  bristles  and  1  long,  terminal,  dor-

sal, exopod  bristle  with  widely  scattered
minute  spines  (basis  may  consist  of  medial
and  lateral  parts).  Endopod:  article  1  with  4
bristles;   article   2   with   2   bristles;   article   3
with  3  long  terminal  bristles  (dorsal  2  claw-

like). A  muscle  terminates  at  base  of  exo-
pod bristle.

Seventh   limb   (Fig.   6B):   Broad   thumb-
like process  with  2  long  unequal  bare  bris-

tles.
Furca   (Fig.   6C-G):   Each   lamella   with   7

claws  with  teeth  along  posterior  margins;  1
unpaired  spinous  bristle  following  claws  on
lamellae   (Fig.   6E).

Bellonci   organ:   Not   developed.
Lips   (Fig.   5D-G):   Upper   lip   with   spinous

posterior   edge  (Fig.   5D,   G).   Lower  lip   spi-
nous (Fig.  5E,  F).

Copulatory   organ   (Fig.   6F-H):   Organ
with   2   separate   branches   on   left   side   of
body.   Broad   anterior   branch   with   minute
terminal  teeth;  narrow  posterior  branch  with
small  tapered  tip.

Comparisons. — The  length  of  the  unique
A-1   male   from   off   Newfoundland   (exclud-

ing spines)  is  2.92  mm,  whereas  A-1  instars
of   B.   deeveyae   and   B.   septemspinosa   are
shorter  than  1.8  mm  (Kornicker  and  Angel,
1975:   table   1;   Kornicker,   1981:1240).   A
length  of  0.66  mm  was  reported  for  an  A-
4  instar  of  B.  deeveyae  by  Kornicker  (1991:
30).  The  adult  male  of  B.  longispinata  has
a  range  of   lengths  of   1.95-2.11  mm  (Ellis,
1987:  Table  II),  much  shorter  than  the  2.92
mm  length  of  the  A- 1  male  referred  herein
to   B.   omega.   The   2   mid-dorsal   spines   on
the  carapace  of  the  later  specimen  are  short-

er than  those  of  B.  longispinata.  Also,  the
fossae  and  frills  of  B.  omega  are  on  all  parts
of  the  valve,  whereas,  they  cover  only  cer-

tain areas  on  B.  longispinata.  The  length  of
the  adult  male  of  B.  georgei,  new  species,
is  1.28  mm,  much  smaller  than  the  length
(2.92   mm)  of   the   A-1   male   of   B.   omega.
The  carapace  of  the  former  species  is  with-

out the  frills  present  on  the  carapace  of  B.
omega.

The  2nd  endopod  articles  of   both  man-
dibles of  the  A- 1  instar  of  B.  omega  bear  5

bristles  compared  to  4   on  the  A-1  mandi-
bles of  B.  septemspinosa  and  B.  deeveyae

and  the  adult  male  mandible  of  B.  longis-
pinata, and  3  on  the  adult  male  mandible

of   B.   georgei.   Mandibles   of   a   total   of   six
A-1   and   A-2   instars   of   B.   septemspinosa
examined   by   Kornicker   and   Angel   (1975:
Table  1)  indicate  that  the  number  of  bristles
on  the  2nd  endopod  article  of  the  mandible
of  those  instars  do  not  vary  from  4  bristles
and,  therefore,  may  be  a  reliable  character
to  use  to  discriminate  specimens  of  B.  ome-

ga, but  reliability  of  the  character  in  the  lat-
ter species  is  unknown.

Bathyconchoecia   georgei,   new   species

Bathyconchoecia    deeveyae    Kornicker.-
George,   1971:   141,   figs.   1-9.

Not   Bathyconchoecia   deeveyae   Kornicker,
1969:  403,  pi.   1,   figs.   1-2.

Etymology. — Species  named  in  honor  of
Jacob   George,   National   Institute   of   Ocean-

ography, Cochin- 18,  India,  who  described
the  specimen  upon  which  the  new  species
is  based.

Holotype.  —  Unique   specimen,   adult
male.   Specimen  is   in   a   vial   labeled  07.43,
with   serial   number   0130,   deposited   in   the
archive  room  at  the  Indian  Ocean  Regional
Centre,   National   Institute  of   Oceanography,
Cochin  —  14,  India  (there  are  no  mounted
slides).   (Information   about   specimen   sup-

plied by  Dr.  Rosamma  Stephen,  Scientist,
National   Institute  of   Oceanography  Region-

al Center,  Cochin,  in  correspondence  with
the  junior  author.  Dr.  Stephen  did  not  ex-

amine specimen  in  vial,  but  stated  that  she
"could  make  out  that  there  is  a  white  spec-

imen inside.")
Type   locality.  —  International   Indian

Ocean   Expedition   station   Co.   62   (I.   O.   B.
C.1969),   in  vertical   haul  from  200  to  0  m,
off   SW   coast   of   India,   10°39'N,   75°22'E.

Material.  —  None   examined.
Discussion   of   B.   deeveyae   Kornicker,

1969. — This  species  was  described  from  an
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A-1   juvenile   collected   at   a   depth   of   SOS-
SIB  m  in  a  benthic  trawl  in  the  Peru-Chile
Trench   System,   Pacific   Ocean   (Kornicker,
1969:403).   A   second   specimen,   an   adult
male,   was   collected   in   a   vertical   plankton
haul  from  200  to  0  m  in  the  Indian  Ocean
off   the   SW   coast   of   India   (George,   1971:
141).  A  third  specimen,  an  adult  or  A-1  fe-

male, was  collected  at  a  depth  of  520  m  in
an  epibenthic  sled  from  off  Surinam,  Atlan-

tic  Ocean   (Kornicker,   1981:118).   Ellis
(1987:83)   observed,   "It   is   possible   that
these  three  specimens  are  not  conspecific."
That  observation  prompted  the  present  au-

thors to  reconsider  the  three  specimens  that
had  been  referred  to  B.  deeveyae,  and  led
to   our   conclusion   that   the   Indian   Ocean
specimen  is   not   conspecific   with  the  other
two  specimens  of  B.  deeveyae  from  the  At-

lantic and  Pacific  Oceans.  The  Indian
Ocean   specimen   was   adequately   described
by  George  (1971:  141),  so  that  only  a  brief
diagnosis  based  on  the  adult   male  is   pre-

sented here.
Diagnosis   (adult   male).  —  Carapace   1.28

mm   long,   excluding   spines.   Second   endo-
pod  article  of  mandible  with  3  bristles.  Fur-
ca  with  8  claws  on  each  lamella.

Comparisons. — The  carapace  of  the  new
species,   B.   georgei   is   much   smaller   than
equivalent   stages   of   B.   septemspinosa,   B.
deeveyae,   and   B.   longispinata   (because
only  the  adult  male  of  B.  georgei  is  known,
the  relative  sizes  of  its  instars  is  an  extrap-

olation). The  2nd  endopod  article  of  the
mandible  of  the  adult  male  B.  georgei  bears
3  bristles  compared  to  5  on  the  adult  male
of  B.  longispinata  and  4  on  the  A- 1  instars
of  both  B.  septemspinosa  and  B.  deeveyae.
The  adult  male  B.  georgei  bears  8  claws  on
each   lamella   compared   to   7   on   the   adult
male  B.  longispinata.
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The   hermaphroditic   sea   anemone   Anthopleura   atodai   n.   sp.
(Anthozoa:   Actiniaria:   Actiniidae)   from   Japan,   with   a   redescription

of   A.   hermaphroditica
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Abstract.  — A   new  species   of   internally   brooding   sea   anemone,   Anthopleura
atodai,   is   described   from   the   middle   to   northern   Pacific   coasts   of   Honshu,
Japan.  This  species  attaches  to  mussels  or  in  rock  crevices  of  the  higher  tidal
zone.  This  is  the  second  hermaphroditic  species  and  fourth  internally  brooding
species  of  Anthopleura  to  be  reported;  it  is  distinguished  from  other  members
of  Anthopleura  by  a  combination  of  the  following  features:  brooding  its  young,
synchronously   hermaphroditic,   S-shaped   basitrichs   in   filaments,   40   to   68   ten-

tacles, verrucae  in  the  proximal  part  of  the  column  larger  than  those  in  the
distal  part,  cobalt-blue  spot  at  the  distal  end  of  each  siphonoglyph.  Anthopleura
hermaphroditica,   the   species   that   most   closely   resembles   A.   atodai,   is   rede-
scribed  to  clearly  differentiate  it  from  A.  atodai  and  to  resolve  questions  about
its  taxonomy  and  identity.

Anthopleura   Duchassaing   and   Michelot-
ti,   1861,   one  of   the  largest   genera  in   the
Actiniaria,   includes   about   50   species   (Carl-
gren  1949;  Dunn  1974,  1978,   1982a;  Fautin
2003).   In   Japanese   waters,   six   species   of
Anthopleura   are   known:   Anthopleura   asia-
tica   Uchida   &   Muramatsu,   1958;   A.   fusco-
viridis   Carlgren,   1949;   A.   kurogane   Uchida,
1938;   A.   mcmurrichi   Wassilieff,   1908;   A.

pacifica   Uchida,   1938;   A.   uchidai   England,
1992.   Additionally,   Atoda   (1954)   reported
the   post-larval   development   of   an   uniden-

tified species  of  Anthopleura,  which  broods
its  young  in  the  colenteron.  Although  Atoda
(1954)  mentioned  that  the  species  could  be
distinguished  from  other  species  of   Antho-

pleura by  its  coloration,  it  has  never  named;
we  formally  describe  it  here  as  a  new  spe-

cies, A.  atodai.
Internal  brooding  is  widely  known  in  the

Actiniaria:   e.g.   Actinia   spp.   (Chia   &   Ros-
tron    1960;   Rossi     1971;   Black  &  Johnson

1979;   Ayre   1983;   Manuel   1988;   Russo   et
al.   1994;   Yanagi   et   al.   1996,   1999),   Aulac-
tinia  sp.  (Dunn  et  al.  1980),  Cereus  pedun-
culatus   (Rossi   1971),   Cnidopus   japonicus
(T   Uchida   1934,   T   Uchida   &   Iwata   1954),
Epiactis   spp.   (Dunn   1975,   Fautin   &   Chia
1986,   Edmands  1995),   and  Bunodactis   her-

maphroditica (McMurrich  1904).  Aside
from  A.  atodai,  three  species  of  Anthopleu-

ra are  reported  to  brood  internally:  A.  handi
Dunn,   1978,   from   the   Philippines,   Hong
Kong,   and   Malaysia   (Dunn   1978,   England
1987);   A.   aureoradiata   (Stuckey.   1909a)
from   New   Zealand   (Stuckey   1909a,   1909b;
Carlgren   1949,   1954;   Pany   1951);   and   A.
hermaphroditica   (Carlgren,   1899)   from
Chile   (Carlgren   1899,   1927,   1949,   1959).

Anthopleura   atodai   most   closely   resem-
bles A.  hermaphroditica.  Because  the  anat-
omy and  cnidom  of  A.  hermaphroditica  is

incompletely  known,  and  its  taxonomic  sta-
tus is  unclear,  we  redescribe  it  to  clearly
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