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maxilliped.   Dorsal   cephalic   plaque   repre-
sented by  2  large  sclerotized  areas  (Fig.

ID).   Pedigerous   somites   demarcated   from
each   other   by   moderately   prominent   con-

strictions. Each  pedigerous  somite  bearing
1  pair  of  minute  protrusions  on  dorsolateral
surface.   Each   protrusion   prominent   in
adults,  with  minute  seta.  Anal  segment  (Fig.
IF)  about  '/lo  length  of  whole  body,  directed
posteroventraly   (Fig.   IB,   G),   consisting   of
rounded,  broad  anterior  part  and  narrower,
laterally   parallel   posterior   part.   Proximal
section  of  anal  segment  with  genital  appa-

ratus consisting  a  pair  of  oviducal  apertures
on  dorsolateral   sides.   Oviducal  aperture  at
each   side   with   3   spines   (Fig.   IF).   Caudal
rami  divergent.  Each  ramus  as  long  as  wide,
strongly  tapering,  triangular,   inconspicuous-

ly  demarcated  from  anal   segment,   and
armed  with  1  lateral,  1  disterodorsal,  and  1
terminal   spine.   Terminal   spine   extremely
thick,   triangular   and   claw-like.

Rostrum  with  a  row  of   minute  spinules
on   both   sides   (Fig.   IE).   Antennule   (Fig.
IH)  indistinctly  segmented  and  tapering  ter-

minally. Proximal  part  with  3  broad  setae
and  2  or  3  thin  setules.  Distal  part  incom-

pletely divided  on  posterior  margin  into  3
segments,   with   2   broad   proximal   setae
mounted  on  a  large  elevation,  5  broad  (1
being  distinctly  larger)  and  1  slender  setae
in  medial  part,  and  8  slender  setae  termi-

nally. Antenna  (Fig.  II)  2-segmented.  First
segment  broad  and  slightly  longer  than  dis-

tal segment.  Second  segment  with  sclero-
tized margins,  and  bearing  3  lateral  and  1

terminal   spines.   All   spines  thick  and  claw-
like.

Labrum  with  6   rounded,   distinct   projec-
tions on  posterior  margin  (Fig.  2A).  Man-
dible a  lobe  bearing  2  terminal  setae  (Fig.

2A).   Maxillule   and   maxilla   absent.   Maxil-
liped (Fig.  2B)  5-segmented.  First  segment

nearly   as   long  as   wide,   much  wider   than
distal  segments  but  unarmed.  Second  seg-

ment as  long  as  wide,  with  1  distal  and  1
subdistal  setae  on  inner  margin;  location  of
subdistal   seta   varied,   occasionally   located
in   middle   portion   of   inner   margin.   Third

and  fourth  segments  indistinctly  segmented
(sometimes   fused),   short   and   unarmed.
Fifth  segment  a  small  claw,  with  1  subter-
minal,  claw-like  process  on  inner  side.

Legs  1-4  alike  in  general  shape  and  be-
coming gradually  larger  from  anterior  to

posterior.   Protopod   non-  segmented,   with
thick   sclerotization  along  posterior   margin.
Endopod   fused   with   protopod   and   repre-

sented by  large,  conical  protrusion.  Exo-
pods   unsegmented.   Exopod  of   leg   1   (Fig.
2C)   with   a   trace   of   segmentation,   armed
with   1   proximal   seta,   4   claw-like   spines,
and  1  small   dentiform  process.   Exopod  of
leg  2  similar  to  that  of  leg  1,  but  1  spine
less  (Fig.  2D).   Leg  3  (Fig.   2E)  and  4  (Fig.
2F)   alike,   protruded  in   the  middle  portion
of  outer  margin  near  insertion  of  seta,  and
armed  with  1  proximal  seta  and  3  spines.
Bases  of  these  spines  with  rows  of  minute
spinules.

Leg  5  (Fig.  2G)  a  small  tapering  lobe  lo-
cated on  dorsolateral  side  of  last  metasomal

somite,  bearing  1  basal  and  2  terminal  se-
tae.

Male:   Unknown.
Etymology.  — The  specific   name,  kimi,   is

given   after   Dr.   Il-Hoi   Kim   who   provided
specimens  of  the  new  species.

Remarks. — There  are  13  species  of  Hap-
lostoma,  with  five  of  them  bearing  process-

es on  the  posterior  margin  of  labrum.  The
new  species  has  6  processes,  similar  to  the
following   three   species:   H.   banyulensis
(Brement,   1909),   H.   eruca  (Norman,   1869),
and  H.  minutum  Ooishi  &  Illg,  1977.  These
three  species  are  easily  differentiated  from
H.  kimi,  by  the  armature  on  the  exopod  of
legs  3  and  4,  armed  with  either  2  (in  H.
eruca  and  H.  minutum)  or  4  spines  (in  H.
banyulensis),  instead  of  3  spines  and  1  seta
as  in  H.  kimi.

According   to   Ooishi   (1998),   Haplostoma
mizoulei   Monniot,   1962   is   synonymous
with   H.   brevicauda   (Canu,   1886).   H.   mi-

zoulei Monniot,  1962  is  the  only  species
that  carries  the  same  number  of  spines  on
the  exopod  of  legs  3  and  4  as  the  new  spe-

cies (Monniot,  1962).  However,  H.  mizoulei
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Fig.  1.  Haplostoma  kimi  new  species.  Female.  A,  habitus,  dorsal;  B,  habitus,  lateral;  C,  habitus,  protrusion
of  dorsal,  D,  cephalic  plaque;  E,  oral  area,  ventral;  F,  anal  segment  and  caudal  rami;  G,  leg  5,  anal  segment  and
caudal  rami,  lateral;  H,  antennule;  I,  antenna.  Scales  :  A-C  =  0.2;  D-G  =  0.1;  H,  I  =  0.02mm.
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Fig.  2.     Haplostoma  kimi  new  species.  Female.  A,  labrum  and  mandible,  ventral;  B,  maxilliped;  C,  leg  1;  D,
leg  2;  E,  leg  3;  F  leg  4;  G,  leg  5.  Scales  :  0.02  mm  all.

differs  from  H.  kimi,  in  having  2  spines  and
2  setae  instead  of  1  spine  and  2  setae  on
the  caudal  ramus,  3  setae  instead  of  2  setae
on  the  apex  of  leg  5,  and  no  subterminal
process  on  the  terminal  claw  of  maxilliped.

Haplostoma   gibberum   (Schellenberg,
1922)  is  incompletely  known  but  not  com-

parable with  the  new  species  on  the  basis
of  morphology  of  the  labrum  and  legs.  Ac-

cording to  Ooishi  and  Illg  (1977),  H.  gib-
berum has  3  spines  on  the  terminal  segment

of  the  antenna.  This  character  differs  from
that  of  the  new  species  which  has  4  simple
spines.
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It  is  remarkable  that  although  H.  kimi  is
associated  with  both  solitary  and  compound
ascidians,   specimens   from   either   host   do
not   show   noticeable   differences   in   mor-
phology.

Genus   Haplostomella   Chatton   and  Harant,
1924

Haplostomella   halocynthiae   (Fukui,   1965)
Figs.  3,  4

Rhabdomorpha       halocynthiae.  —  Fukui,
1965:61.

Haplostomella    halocynthiae.  —  Ooishi    and
lUg,   1974:365,   figs.   1-3.

Material   examined.  —  From   Styela   clava
clava   Herdman:   2   ?   ?   from   Busan   in
Tsushima  Strait,  on  1  Jul  1986;  2  ?  ?,  from
Busan,   on   3   Nov.   1986;   1   9   from   Gang-
neung   in   Sea   of   Japan,   on   3   Nov   1979.
From   Halocynthia   roretzi   (von   Drasche):   1
?   from  Yeosu   in   Tsushima  Strait,   on   Feb
1993.

Female:   Body   elongate,   10.3   mm   long,
non-segmented   and   vermiform.   Segmenta-

tion in  some  cases  identifiable  by  lateral
constrictions.   Body   roughly   divided   into   3
sections:  cephalosome,  metasome  and  uro-
some,  with  length  proportion  of  1  :  21  :  7.4.
Ventral   surface   of   body,   especially   around
legs,   with   numerous   rows   of   minute   spi-
nules  as  in  Fig.  4C;  each  row  consisting  of
4  to  15  spinules.   Cephalosome  small,   with
discernible   cephalic   shield.   Metasome   in-

distinctly 5-segmented,  with  5  pairs  of  legs.
Each  metasomal  somite  with  a  pair  of  su-
boval   dorsal   plates   (Fig.   3A).   Urosome  ta-

pering, without  any  trace  of  segmentation,
about  20%  as  long  as   body.   Oviducal   ap-

erture (Fig.  4D)  located  dorsolaterally  on
genital   somite,   with   hood-like   semicircular
projection   armed   with   4   dorsal   denticles,
outermost  denticle  3  or  4  small  points.  Cau-

dal rami  widely  separated  from  each  other
(Fig.  3C),  167  X  81  |JLm,  2.06  times  as  long
as  wide,  armed  with  5  setae  (Fig.  3D).  Egg
sac  elongate,  5.0  mm  long.

Rostrum  not   discernible.   Antennule   (Fig.

3F)  tapering,  with  17  setae  and  several  se-
tules,  and  2  traces  of  segmentation  in  distal
portion.   Antenna   (Fig.   3G)   curved,   consist-

ing of  2  parts.  Basal  part  comprises  75%
length  of  antenna,  with  1  inner  distal  seta.
Distal   part   armed   terminally   with   1   blunt
process  and  3  setae;  innermost  seta  globular
and  tipped  with  a  setule.

Labrum  unarmed,   posterior   margin   with
round   medial   projection.   Mandible   (Fig.
3H)  fringed  with  a  hyaline  layer,  armed  in
distal   half   with   2   rows   of   ±10   denticles.
Maxillule   not   identified.   Maxilla   (Fig.   31)
indistinctly   2-segmented.   First   segment   ro-

bust. Second  segment  distinctly  narrower,
about  twice  as  long  as  wide,   and  half   as
long  as  first  segment;  protruded  postero  dis-
tally   and   tipped   with   a   small   tubercle
(sometimes  absent),   in  addition  to  bearing
1  large  antero  distal,   spiniform  seta.  Max-
illiped   (Fig.   4A,   B)   3-segmented   stout   and
massive.   First   segment   unarmed.   Second
segment   with   many   rows   of   spinules   on
outer  dorsal  surface  and  2  unequal  process-

es on  inner  margin,  with  larger  one  distally.
Terminal  segment  represented  by  a  strong
pointed  claw,  with  its  tip  inserting  between
two  processes  on  second  segment.

Legs  1-4  uniform  in  shape.  Protopod  in-
distinctly demarcated  from  body  surface,

represented  by  sclerotized  integument  cov-
ered by  rows  of  spinules  and  hairs.  Exopod

divided  into  ventral  and  dorsal  lobes  ventral
lobe   claw-like   and   smaller,   dorsal   one
tipped  with  a  setule.  Body  surface  near  ex-

opod with  4  prominent  digitiform  process-
es. Endopod  fused  to  protopod,  represented

by  posterior  bilobed  bulge  and  covered  by
rows  of  spinules  (Fig.   4C).   Leg  5  (Fig.   4F)
represented  by  2  setae  and  2  or  3  minute
setules.

Male:   Unknown.
Remarks.  —  Haplostomella   halocynthiae

has  so  far  been  known  only  from  Halocyn-
thia roretzi  in  Japan.  The  Korean  specimens

of  H.  halocynthiae  are  very  similar  in  mor-
phology to  the  Japanese  specimens.  There-

fore, the  present  record  adds  another  ascid-
ian  host,   {Styela  clava  clava)  from  another
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Fig.  3.  Haplostomella  halocynthiae  (Fukui).  Female.  A,  habitus,  dorsal;  B,  cephlosome,  dorsal;  C,  urosome,
dorsal;  D,  caudal  ramus;  E,  oral  area,  ventral;  F,  antennule;  G,  antenna;  H,  mandible;  I,  maxilla.  Scales  ;  A  =
1;  B,  C  =  0.5;  D,  E  =  0.1;  R  G,  I  =  0.05;  H  =  0.02mm.
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Fig.  4.     Haplostomella  halocynthiae  (Fukui),  Female.  A,  maxilliped,  outer;  B,  maxilliped,  inner;  C,  leg  1;  D,
oviducal  aperture,  dorsal;  E,  oviducal  aperture,  ventral;  F,  leg  5.  Scales  :  A-E  =  0. 1;  F  =  0.05  mm.

country.   This   species   was   thoroughly   re-
described   by   Ooishi   and   Illg   (1974);   it   is
redescribed  herein  as  one  of  its  hosts,  H.
roretzi,  is  the  most  important  ascidian  cul-

tured along  the  Korean  coast.
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Nauplii   and   copepodids   of   Scottomyzon   gibberum   (Copepoda:
Siphonostomatoida:   Scottomyzontidae,   a   new   family),   a   symbiont   of

Asterias   rubens   (Asteroidea)
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Abstract.  —  Naupliar   and   copepodid   stages   of   Scottomyzon   gibberum   (Scott
&  Scott,   1894)   associated   with   the   starfish   Asterias   rubens   Linnaeus,   1767   in
the  North  and  White  Seas  were  collected  from  the  host  or  reared  in  the  labo-

ratory. There  are  six  copepodid  stages  and  four  naupliar  stages.  Changes  in
size  and  proportions  of  the  prosome  of  adult  females  result  from  an  expansion
of  unsclerotized  integument  along  the  margins  of  the  shield  of  the  cephalotho-
rax  and  tergites  of  the  second  and  third  thoracic  somites.  The  monotypic  genus
Scottomyzon  Giesbrecht,   1897  is   transferred  to  a  new  family  Scottomyzontidae
on  the  basis  of  a  3-segmented  abdomen  for  adults  of  both  sexes,  paired  dor-

solateral gonopores  near  the  posterior  margin  of  somite,  paired  ventral  copu-
latory  pores  near  the  middle  of  somite,  and  sexual  dimorphism  in  oral  siphon.

Scottomyzon   gibberum   (Scott   &   Scott,
1894)   currently   is   the  only   species   in   the
monotypic   genus   Scottomyzon   Giesbrecht,
1897  of  the  Asterocheridae.  The  copepod  is
associated  with  the  starfish  Asterias  rubens
Linnaeus,   1767   in   the   North   Sea   and   the
White  Sea,  and  with  many  different  species
of   starfishes   in   the   Sea   of   Japan   (Humes
1986,   Kim   1992,   Smurov   1993).   In   slightly
more  then  100  years  since  its   description,
this   "highly   interesting   copepod"   (Bresci-
ani   &   Luetzen   1962:381)   has   been   rede-
scribed   by   Roettger   (1969)   and   by   Kim
(1992).   Roettger   considered   the   unusual
variability   among   mature   females.   Smurov
&   Ivanenko   (1993)   and   Ivanenko   &   Smu-

rov (1995,  1996)  discussed  growth  of  the
adult  female,  morphology  and  settlement  of
the  first  copepodid  stage,  and  bacterial  in-

festation of  the  exoskeleton  of  White  Sea
specimens.

Descriptions   of   postembryonic   develop-
ment of  siphonostomatoids  associated  with

invertebrates  are  not  as  numerous  as  those

of   siphonostomatoids   parasitizing   fishes.
Naupliar   and   copepodid   stages   of   inverte-

brate symbionts  are  described  for  the  can-
cerillid   Cancerilla   tubulata   Dalyell,   1851
by  Carton  (1968)   and  the  asterocherid  As-
terocheres   simulans   (Scott,   1898)   by   Mur-
nane  (1969),  although  some  incorrect  sche-

matic illustrations  and  errors  in  identifica-
tion of  copepodid  stages  limit  the  use  of

these  data.  Development  of  parasitic  nicoth-
oids   have   been   reported   by   Bowman   &
Kornicker   (1967),   Boxshall   &   Lincoln
(1983),   and   Heron   &   Damkaer   (1986).
Knowledge   about   changes   in   morphology
of   adult   parasitic   copepods  is   not   as   well
known  as  changes  in  adult  free-living  crus-

taceans (Freeman  1993),  and  there  are  only
a  few  studies  of  growth  of  the  siphonosto-
matoid   females   (Kabata   1979,   Smith   &
Whitfield   1988,   Piasecki   1989).   We   present
here   the   first   detailed   description   of   the
complete   postembryonic   development,   in-

cluding morphological  changes  in  adult  fe-
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