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Fig.  \.  Dorsal  view  of  Spadella  japonica,  new  spe-
cies. CC  =  corona  ciliata,  SV  =  seminal  vesicles,  VG

=  ventral  ganglion.

Opening  at   posterolateral   extremity  (Fig.   3h,
i).

Remarks.—  Two   specimens   of   Spadella
japonica   are   interesting.   One   has   a   curious

"papillated   organ"   arising   from   the   epi-
dermis on  the  ventral  right  side  of  the  tail,

not  far  from  the  transverse  septum.  It  is  0. 1 5
mm   long   and   constructed   of   a   short   stalk
ending   in   a   swelling   provided   with   papillae
(Fig.  3c,  d).  A  second  one  shows  two  of  these
"organs"  budding  on  the  head  and  neck:  the
papillated  swellings  are  visible  but  there  are
no  stalks  (Fig.  3j,  k).

These   observations   are   pertinent   to   the
taxonomic   position   oi  Spadella   moretonen-
sis   Johnston   &   Taylor,   1919.   Indeed,   since
the   revision   of   the   benthic   family   Spadel-
lidae   Tokioka,   1965   by   Bowman   &   Bieri
(1989),   the   genus   Spadella   is   restricted   to
species   lacking   adhesive   organs,   those   pro-

vided with  such  organs  constituting  the  ge-
nus Paraspadella.  It  has  been  demonstrated

that  these  organs  are  modified  parts  of  fins
(Casanova  1990).   Spadella   moretonensis   w3is
described  from  East   Australia   from  a   single
specimen   having   two   club-shaped   papillat-

ed bodies  on  the  posterior  half  of  the  tail,
situated  ventrally  on  the  right  side.  But  the
authors   added:   "Though   they   became
stained  like  the  tissues  of  the  animal  [when
using   haematoxylin]   yet   their   asymmetrical
arrangement   and   general   appearance   sug-

gest that  they  are  foreign  bodies— perhaps
of   an   algal   nature."   Later   on,   Tokioka   &
Pathansali   (1964)   wrote:   "Species   of   schi-
zoptera-gTOup   l=Paraspadella]   are   easily
distinguishable   by   their   characteristic   ad-

herent organ,  while  S.  moretonensis  ...  is
devoid   of   any   complete   palm-shaped   ad-

herent organ  ...  It  is  possible  this  might
rather  be  a  form  of  schizoptera-gvoup  bear-

ing no  complete  adhesive  organs  out  rudi-
mentary ones."  Alvariiio  (1 98 1)  agreed  with

this   view.   According   to   Salvini-Plawen
(1986),  who  first  proposed  splitting  the  large
genus  Spadella  into  three  smaller  ones,  some
uncertainty   concerns   this   species   with   re-

spect to  the  asymmetry  of  these  bodies.
Nevertheless  he  placed  it   in   the  genus  Ge-
phyrospadella   (now   included   in   Paraspa-

della). Lastly,  because  of  this  uncertainty,
this   species   was   not   compared   with   other
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Fig.  2.     SEM  photographs  of  Spadella  japonica,  new  species:  a,  Ventral  part  of  head  ( x  1 80);  b,  Details  of
teeth  (X  500).

ones  in  recent  papers,  neither  with  Paraspa-
della   nor   with   Spadella   (Casanova   1990,
1991).

It  appears  that  the  bodies  described  in  S.
moretonensis   are   the   same  as   those   found
in  S.  japonica.  Because  in  the  latter  they  are
present   in   only   two   specimens   and   on   the
head  and  neck  of  one  of  them,  they  cannot
be   considered   rudimentary   adhesive   organs.
Thus   S.   moretonensis   is   not   a   Paraspadella
but   a   Spadella.   According   to   Goto's   obser-

vations (pers.  comm.),  during  culture  the
epidermis   oi^S.   japonica   sometimes   changes
in  appearance,  probably  as  a  result   of  food
or   age.   Especially   when   fed   with   Artemia
nauplii,   which   are   not   very   good   for   Spa-

della although  they  eat  them,  the  epidermis
becomes   thin   and   seems   to   be   deformed.
Similarly,   the   papillae-like   structures   oc-

curring in  a  few  specimens  living  in  the  sea
might   be   the   result   of   bad   environmental
conditions.

Comparisons   with   other   species.—  T\iq
main   differential   characteristics   of   the   eight
species   of   Spadella   known  before   the   pres-

ent study  have  been  given  recently  (Casa-
nova 1991).  Four  of  them  always  have  pos-

terior teeth:  the  cave  species  Spadella
ledoyeri   Casanova,   1986,   the   two  deep  spe-

cies Spadella  birostrata  Casanova,  1987  and
S.   equidentata   Casanova,   1987,   and   S.   ant-
arctica   Casanova,   1991.   The   other   four,   as
well   as   S.   moretonensis,   may   or   may   not
have   posterior   teeth.   In   addition,   as   they
live   in   neritic   temperate   or   tropical   waters,
comparisons   will   be   made   only   with   them.

The   unusual   structure   of   the   area   sur-
rounding the  female  genital  opening  easily

separates   Spadella   japonica   from   all   other
species  of  the  genus.  In  more  particular  re-

gard to  those  being  compared:  S.  cephal-
optera  Busch,  1851  has  a  prominent  cement
gland  close  to  each  opening;  S.  angulata  To-
kioka,  1951  and  5.  gaetanoi  AXwdivmo,  1978
are  devoid  of  this  gland;  the  opening  is  not
described   in   5.   bradshawi   Bieri,   1974   and
thus  there  is  probably  a  simple  orifice  as  in
the  two  latter  species;  as  for  S.  moretonen-

sis, the  aperture  is  trilobed  and  situated  on
a   well-marked   prominence.   Furthermore,
all  these  species  have  more  numerous  hooks
than   S.   japonica   (Table   1).

Other   main   features   show   the   specificity
of   the   new   Spadella   by   comparison   with



Fig.  3.  Spadella  japonica,  new  species:  a,  Right  eye;  b,  Anterior  part  of  body  in  dorsal  view  showing  the
corona  ciliata  (arrow);  c,  Anterior  part  of  the  tail  of  an  original  specimen  in  ventral  view,  showing  a  curious
"papillated  organ"  (arrow)  and  adhesive  papillae;  d,  Enlargement  of  the  "papillated  organ"  area;  e,  Area  with
tiny  papillae  on  the  ventral  side  of  the  left  lateral  fin  (other  original  specimen);  f  and  g,  Two  aspects  of  the  female
genital  opening  (arrow)  in  dorsal  view;  h,  Empty  seminal  vesicles;  i,  Mature  seminal  vesicles;  j,  Head  and  neck
of  another  original  specimen  with  two  "papillated  organs"  (arrows)  in  dorsal  view;  k,  Enlargement  of  the  organ
on  neck  (arrow),  just  under  a  sensory  spot.  Scale  bars:  0. 1  mm  (b,  c,  e-j),  0.05  mm  (d)  and  0.02  mm  (a,  k).
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1.  Tomioka
2.  Aitsu
3.  Mitsu
4.  Yashima
5.  Setozaki
6.  Misaki
7.  Kominato
8.  Otsuchi
9.  Nanao

10.  Yoron  I.

#  Spadella  cephaloptera
#  Spadella  angulata
A  Spadella  japonica  n.  sp

Fig.  4.     Distribution  of  the  three  species  of  Spadella  known  from  neritic  waters  of  Japan.

each   of   the   five   species   mentioned   above.
Indeed,   it   differs  from:

—Spadella  cephaloptera,  in  which  lateral  fins
begin   at   level   of   the   transverse   septum
(Japanese   specimens)   or   slightly   before
(some   Mediterranean   specimens)   and
seminal  vesicles  are  more  or  less  rounded;

—Spadella   angulata,   which   has   a   special
orange-brown  color  pattern  on  the  ventral
and  dorsal  sides  of  the  body  and  on  the
digestive   tract   (Tokioka   &   Bieri   1966,
Bieri   et   al.   1987);   according  to   Goto  and
Thuesen  (pers.   comm.)   who  observed  the
two  species  in  the  Japanese  waters  (spec-

imens alive  as  well  as  preserved  ones),  S.
angulata   is   opaque   (creamy   white)   while
S.   japonica   is   transparent;

—Spadella   bradshawi,   in   which   the   corona
ciliata   is   massive   and   lateral   fins   do   not
touch   the   seminal   vesicles;

—Spadella   gaetanoi,   which   bears   a   pair   of
cup-like  structures  between  tip  of  tail   and
seminal   vesicles,   and  moreover,   the   latter
are  reniform;

—  Spadella  moretonensis,   in  which  the  ven-
tral ganglion  is  very  short  (less  than  25%

of  the  trunk  length).

The   characteristics   of   the   six   species   of
Spadella  which  are  always  or  sometimes  de-

void of  posterior  teeth  are  summarized  in
Table  1.

Distribution.—  Three   species   of   Spadella
live   in   the   neritic   waters   of   Japan   (Fig.   4).
Spadella   cephaloptera   has   been   found   in
Misaki,   Mitsu   and   Yashima.   According   to
Yosii   &   Tokioka   (1939),   the   two   minute
tentacles   on   the   head   are   found   in   small
specimens   but   not   on   large   ones,   whereas
in   European   specimens   they   also   exist   on
adults.   Spadella   angulata   has   been   men-



364 PROCEEDINGS   OF   THE   BIOLOGICAL   SOCIETY   OF   WASHINGTON

o•cm■*-<
oa
>
43
■*->O(3

6
uO
c3

C
60
<U43
o

o
ex

43
O

•c
oC3u
43

13

"oa•c
I

43
H

00
O  OSK  —<3     -

"I

St

2-c

§1
Co  o

c»,ce

Co

CO     •^
00Io    ^

E

C50  >r>  _<^.  d  ^
t  ̂ in  m    o    ON

OS   ^

Sin_    ^'^
m    in

inI

inI

O     00

c    in I  ^m  I ̂   in  m
in

<N
o    r-

ininIvq00 1 OSIoo

t  ̂   in    (N 3i     t--

<N

ft  S
O     ,-.     t«•c  2  ii
2  -  ̂ -^
o    5    ^

§  o  c

2P    43

o•c

as

o   o

O     D

H      (11

o•c

on     (U

oH

o•c
o■c
1/3OPLh

oO

as

O     1)
CC/3(11

go    C

CX  u  >
•2  o  §

5«  a  <uO  :3  t«ft  H  fli
6  ^O    ̂  .;:i

_i      ft!

a  S

■*->  F-*  ""^««  G  S^
CX  u  ^
S  o  c

00
00

op   S3

«X3

cd

O     <U

•" ̂  43

o

«2     ^
O   _o  -d  -r;  "jS
— "  cd  t>  3cd  43  eg  C(-H  »3  -«->  CQ

t3   Ô    cd
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tioned   in   many   localities:   Otsuchi,   Nanao,
Setozaki,   Tomioka,   Aitsu   and   near   Okina-

wa (Yoron  Island,  southwest  of  Japan).  Jap-
anese specimens,  first  described  by  Tokioka

(1951)   as   S.   cephaloptera   forma   angulata,
differ   from   Malay   specimens   (Tokioka   &
Pathansali   1964)   in   having,   usually,   one
posterior   tooth.   Spadella   japonica,   accord-

ing to  Goto  (pers.  comm.),  has  been  col-
lected among  the  Zostera  belt  in  Misaki  and

in  tide  pools  of  Kominato  and  Tomioka  and
is   more   common   than   S.   angulata.
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CAUDINA   INTERMEDIA,   A   NEW   SPECIES   OF   SEA
CUCUMBER   FROM   THE   SOUTH   CHINA   SEA

(ECHINODERMATA:   HOLOTHUROIDEA:   MOLPADIIDA)

Yulin   Liao   and   David   L.   Pawson

Abstract.   —  Caudina   intermedia,   new   species   is   described.   The   bodywall   os-
sicles of  this  species  are  exclusively  tables;  knobbed  buttons  or  plates  are  absent.

The  tables  are  typical   of   the  genus  Caudina  Stimpson,   1853  in   the  strict   sense,
but   the   absence   of   other   ossicle   types   suggests   some  affinities   with   the   genus
Hedingia   Deichmann,   1938.   A   revised   key   to   the   known   species   of   Caudina
is  presented.

Subsequent   to   the   publication   of   our   re-
cent paper  on  the  molpadiid  sea  cucumbers

of   China   (Pawson   &   Liao   1992),   an   addi-
tional new  molpadiid  species  was  found  in

the   collections   of   the   Institute   of   Oceanol-
ogy,   Academia   Sinica,   Qingdao   (lOAS).

Family   Caudinidae   Heding,   1931
Caudina   Stimpson,   1853

For  a  summary  of  the  caudinids  of  China,
see   Pawson   &   Liao   (1992).

Caudina   intermedia,   new   species
Fig.   lA-G

Material   examined.  —HoloXype,   lOAS
E1056.   off   eastern   Guangdong,   21°45'N,
115°30'E,   9   Jan   1960,   107   m,   muddy   sand
bottom.   Paratype,   lOAS   El  057,   same   lo-

cality as  Holotype.
Diagnosis.   —  Ossicles   of   body  wall   exclu-

sively tables  with  solid  spires  derived  from
four  pillars   fused  together,   terminating  in   a
few   teeth.   Knobbed   buttons,   perforated
plates,   and   phosphatic   deposits   absent.

Description.  —Body   more   or   less   barrel-
shaped,   with   conspicuous   narrow   tail.   Ho-

lotype 1 9  mm  long,  1 0  mm  in  diameter,  tail
7   mm   long;   Paratype   approximately   the
same  size.   Body  wall   thin,   translucent.   Anus
surrounded  by  five  minute  anal  teeth.  Color
in  alcohol  dirty  gray  to  whitish.  Radial  piec-

es of  calcareous  ring  with  short  bifid  pos-
terior projections;  interradial  pieces  slightly

wider   than   radials   (Fig,   IG).   Stone   canal
and   polian   vesicle   single.

Body   wall   ossicles   exclusively   tables,   dif-
fering slightly  in  various  parts  of  the  body.

In  anterior  body  wall,  disc  more  or  less  cir-
cular or  irregular  in  outline,  130-180  iim.  in

diameter  (A^  1 48  ^ni,  SD  9.3),  with  four  large
central   perforations   and   5-10   peripheral
ones.  Spire  tall,  average  height  150  ixm,  sol-

id, derived  from  four  converging  and  fused
pillars,   terminating   in   three   or   four   spines
(Fig.   lA,   B).   In   median   and   posterior   body
wall   ossicles,   disc   more   or   less   square   in
outline,   average   diameter   150   ij,m,   com-

monly with  four  large  perforations;  spire
solid,  average  height  1 00  fxm,  ending  in  three
blunt   teeth   (Fig.   IC,   D).   Tables   in   tail   (Fig.
1  E,   F)   smaller,   with   numerous   perforations
and  small  knobs  on  periphery  and  elsewhere
on  disc.   Spire   low,   solid;   in   a   few  cases   a
single  crossbar  present.

Remarks.—  This   new   species   is   distinct
from   other   Caudina   species   in   lacking   ac-

cessory ossicles  in  the  form  of  buttons  or
plates   (see   key   below).   In   possessing   only
tables   in   the   body   wall,   C.   intermedia   ap-

proaches Hedingia  Deichmann,  1938,  but
the   tables   of   Hedingia   are   usually   consid-

erably larger  (200-300  fim),  have  more  per-
forations, and  typically  have  two-pillared  or
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