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Fig.  2.    Limnoria  hicksi:  A,  Fifth  pleonite  and  pleotelson;  B,  Antennule  and  antenna;  C,  First  pereopod;  D,
Seventh  pereopod;  E,  First  pleopod  of  female;  F,  Uropod.

bercles,   all   bearing   short   spinules.   Lateral
crests   of   pleonite   5   with   long   setae.   Pleo-
telsonic  margin  not  evenly  rounded  but  with
pair  of  shallow  symmetrical  notches  in  pos-

terior third.  Base  of  pleotelson  with  a  row
of   four   large  tubercles   and  pair   of   smaller
tubercles  posterior  to  these,  all  spinose  (Fig.

1C)  and  bearing  at  least  one  long  seta.  Lat-
eral crests  with  long  setae.  Surface  of  pleo-

telson regularly  spinulose  except  for  bare
patches   lateral   to   posterior   tubercles.   Pos-

terior margin  not  tuberculate  but  with  both
simple   and   sheathed   spines   (Fig.   ID).

Antennular  peduncle  of  three  articles,  first
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Fig.  3.    Limnoria  hicksi:  A,  Outer  lobe  of  first  maxilla;  B,  Second  maxilla;  C,  Maxilliped;  D,  Left  mandible;
E,  Lacinioid  seta  of  right  mandible.

and   third   articles   subequal   in   length;   fla-
gellum   consisting   of   one   very   short   basal
article   and   two   subequal   articles.   Antennal
flagellum  of  four  articles,   first   article  longer
than   three   distal   articles   combined.

Mandibular   palp   of   three   articles,   second
article   longest,   terminal   article   bearing   five
distal   fringed   spines;   "rasp"   of   left   incisor
strongly  sclerotized;  spine  row  of  right  man-

dible of  nine  laciniate  spines,  distal  edge  of
lacinioid  seta  broad,  very  finely  toothed  and
acute  at  ends.  Maxilla  1  with  nine  stout  se-

tae, four  of  which  provided  with  blunt  teeth
and  one  with  setules.   Maxilla   2   as  figured.

Maxillipedal   endite   with   single   coupling
hook  and  six  setose  spines  on  distal  margin;
articles  2  and  3  of  palp  subequal  in  length;
epipod  about  three  times  longer  than  great-

est width,  not  reaching  distal  margin  of  basi-
pod.

Pereopod  1  with  bidentate  accessory  spine
at   base   of   dactylar   unguis;   propodus   with
one   dentate   and   one   fringed   posterodistal
spine.  Pereopod  7,  accessory  spine  of  dactyl
small   and   apparently   not   bidentate;   carpus
with  many  fringed  spines  on  distal   margin;
merus   with   anterodistal   margin   somewhat
produced   and   bearing   numerous    fringed
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Fig.  4.    Limnoria  reniculus:  A,  Pleotelson  and  fifth  pleonite;  B,  Pleotelsonic  surface  enlarged;  C,  Interior
surface  of  kidney-shaped  carina  enlarged;  D,  Pleotelsonic  margin.

spines   visible   in   lateral   view.   Endopods   of
pleopods  1  and  2  of  female  distally  truncate.
Structure  of  male  second  pleopod  unknown.
Uropodal   exopod   less   than   one-half   length
of  endopod;  latter  bearing  one  plumose  seta
and  several  terminal  setae  of  varying  lengths;
peduncle  with  row  of  short,  simple  setae  on
outer   margin   and   additional   row   of   long
plumose  setae  near  margin.

Remarks.—  The   male   of   the   sexually   di-
morphic L.  indica  is  the  only  other  known

limnoriid   with   six   basal   tubercles   on   the
pleotelson  arranged  similarly   to  those  in   L.
hicksi.  Instead  of  additional  tubercles  on  the
fifth   pleonite,   L.   indica   in   both   sexes   pos-

sesses two  subparallel  longitudinal  carinae
bearing  setae,  thereby  distinguishing  it  from
L.  hicksi.

Etymology.—  The   new   species   is   named

for   its   collector,   Dr.   Geoffrey   R.   F.   Hicks,
National   Museum   of   New   Zealand,   Wel-

lington, New  Zealand.

Limnoria   {Limnoria)   reniculus,   new   species
Figs.   4A-D,   5,   6A-G,   7A-E

MztenW.-Holotype,   NMNZ   Cr.   5703,
ovig.   9,   tl   5.0   mm,   Allotype,   NMNZ   Cr.
5704,   6,   4.4   mm,   Paratypes,   NMNZ   Cr.
5705,  1 1  ovig.  9,  16  9,  15  6,  South  Taramaki
Bight,   North   Island,   New   Zealand,   R/V
James   Cook,   sta   J20/25/84,   40°56.4'S,
174°44.0'Eto   40°59.8'S,   174°43.7'E,   in   rot-

ting wood,  144-182  m,  29  Nov  1984,  coll.
G.   R.   F.   Hicks.   Paratypes,   USNM   205961,
11  ovig.  9,   15  9,   14  S,   from  same  locality.
Other   material:   USNM   205962,   1   speci-

men, South  Taranaki  Bight,  New  Zealand,
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Fig.  5.
pleonite.

Limnoria  reniculus:  Different  specimen  from  same  lot  as  specimen  in  Fig.  4,  pleotelson  and  fifth

sta   J20/  16/84,   40°33.0'S,   173°04.6'E   to
40°31.7'S,   173°01.2'E,   in   rotting   wood,   47-
52  m,   28   Nov  1984,   coll.   G.   R.   F.   Hicks.   -
USNM   205963,   5   specimens,   sta   J15/40/
84,   40°33.4'S,   173°04.6'E   to   40°32.4'S,
173°02.6'E,   in   rotting   wood,   44-52   m,   28
Nov   1984,   coll.   G.   R.   F.   Hicks.  -USNM
205964,   11   specimens,   sta   J16/6/84,
37°51'S,   177°19'Eto   37°51'S,   177°15'E,   in
rotting   wood,   48-49   m,   17   Sep   1984,   coll.
G.   R.   F.   Hicks-USNM   205965,   J  15/22/
84,   41   specimens,   42°21.6'S,   170°49.5'E   to
42°24.4'S,   170°48.1'E,   in   rotting   wood,   179-
184  m,   3   Sep  1984,   coll.   G.   R.   F.   Hicks.   -
USNM   205966,   sta   J  15/40/84,   5   speci-

mens, 42°59.4'S,  170°16.5'E  to  42°57.2'S,
170°19.3'E,  in  rotting  wood,  60-62  m,  5  Sep
1984,   coll.   G.   R.   F.   Hicks.  -USNM   205967,
6   specimens,   sta   J  15/28/84,   42°45.8'S,
1 70°28.2'E,  in  rotting  wood,  50-64  m,  4  Sep
1984,   coll.   G.   R.   F.   Hicks.  -USNM   205968,
3   specimens,   sta   J20/12/84,   40°46.7'S,
173°48.0'E   to   40°47.9'S,   173°47.3'E,   in   rot-

ting wood,  60-65  m,  27  Nov  1984,  coll.  G.

R.   F.   Hicks.  -USNM   205969,   6   specimens,
off   North   Island,   New   Zealand,   R/V   James
Cook,   sta   J9/70/84,   38°02'S,   174°37'E   to
38°06'S,   174°36'E,   in   rotting   wood,   50-51
m,   3   Jun   1984,   coll.   G.   R.   F.   Hicks.  -USNM
205970,   3   specimens,   sta   J  16/2/84,   37°39'S,
177°28'E   to   37°39'S,   177°24'E,   in   rotting
wood,   134-137   m,   17   Sep   1984,   coll.   G.   R.
F.   Hicks.  -USNM   205971,   8   specimens,
New   Zealand,   off   Cape   Runaway,   Wanaka,
sta  WK  3/19/85,   37°29.9'S,   1  77°47'E,   in   Log
A,   450-481   m,   8   Dec   1985.  -USNM
205972,   19   specimens,   New   Zealand,   Bay
of   Plenty,   east   of   Alderman   Island,   NMNZ
Cr.   5152,   from   timber,   400-520   m,   Jun
1969,   coll.   R.   D.   Cooper.-USNM   205973,
14   specimens,   New   Zealand,   WNW   White
Island,   Tumokemoke   Knoll,   R/V   Tangaroa
(NZOI   sta   R   76),   37°29.1'S,   176°54.7'E,   in
twig,   248-283   m,   20   Jan   1979.

Description.—  Male:   Dorsal   integument
of   pereon   and   pleon   rather   foveolate,   es-

pecially pleonite  5.  Pleonite  5  with  some-
what variable  U-shaped  carina  (Figs.  4A  and
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Fig.  6.     Limnoria  reniculus:  A,  Antennule  of  male;  B,  Antenna;  C,  Lacinioid  seta  of  right  mandible;  D,  Left
mandible;  E,  First  maxilla;  F,  Second  maxilla;  G,  Maxilliped.
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5).   Pleotelson   densely   spinulose   with   two
rounded   submedian   ridges   basally,   flanked
on   either   side   by   irregular,   kidney-shaped
carinae,   apparently   bare   interiorly   but   ac-

tually covered  with  tiny  spinules  (Fig.  4C).
Submedian   ridges   becoming   obsolete   dis-
tally.   Margins   of   pleotelson  not   tuberculate,
having  multiple   rows  of   simple,   unsheathed
spines.   Female  dorsum  as  in  male.

Antennular  peduncle  of  three  articles;   fla-
gellum   of   male   consisting   of   basal   article,
much  shorter   than  wide,   penultimate  article
with   many   aesthetascs   ringing   distal   mar-

gin, and  terminal  article  half  as  wide  as  pre-
ceding article.  Antennal  flagellum  of  4  ar-
ticles, basal  article  longer  than  3  distal

articles   together.   Mandibular   palp   of   3   ar-
ticles, two  proximal  articles  subequal  in

length;  article  2  with  6  distal  fringed  spines;
terminal   article   bearing   9   distal   fringed
spines;   spine  row  of   left   mandible  a   single
process;  spine  row  of  right  mandible  of  1 0
laciniate   spines,   increasing   in   length   proxi-
mally;   lacinioid   seta   with   two   lobes,   one
elongate  and  blunt,  the  other  short  and  jag-

ged; incisor  with  strongly  sclerotized  cusp.
Maxilla  1  and  2  as  figured.  Maxillipedal  en-
dite  with  single  coupling  hook,   eight  spines
on  distal  margin,  five  of  which  setulose;  pal-

pal article  3  longest  and  widest;  epipod  more
than  three  times  longer  than  greatest  width,
distally   rounded   and   not   reaching   base   of
palp.  Pereopod  1 ,  bidentate  accessory  spine
at  base  of  dactylar  unguis;  propodus  with  1
dentate,  plus  one  fringed  posterodistal  spine.
Carpus  and  merus  with  short  rows  of  round-

ed scales  on  posterior  surface.  Pereopod  7,
accessory   spine   of   dactyl   barely   bidentate;
carpus   with   many   fringed   spines   on   distal
margin;   merus   produced   anterodistally,
bearing   many   fringed   spines   encircling   dis-

tal margin.  Appendix  masculina  of  pleopod
2   of   male   articulating   proximal   to   mid-
length   on   median   margin   of   endopod,   ex-

tending beyond  ramus.  Uropodal  endopod
elongate,  about  four  times  longer  than  wide
and  bearing  five  plumose  setae  and  several
lateral   and   terminal   simple   setae;   uropodal

exopod  a  slightly  curved  claw;  peduncle  with
row   of   setae   inserted   medially   to   lateral
margin.

Remarks.   —L.   reniculus   may   be   confused
with  L.  saseboensis  Menzies,  which  also  has
submedian   longitudinal   ridges   on   the   pleo-

telson, especially  if  debris  obscures  the  kid-
ney-shaped carinae  in  uncleaned  specimens

of   the   former.   The   U-shaped   carina   on
pleonite   5   in   reniculus   may   vary   but   the
subparallel   ridges  do  not  join  proximally  as
they  appear  to  do  in   saseboensis.   Menzies'
description  notes  the  posterior   edge  of   the
pleotelson   and   lateral   crests   as   tuberculate
with   "spike-like   bristles   on   the   margin."
SEM  photos   (Fig.   4)   do   not   reveal   obvious
tubercles   in   the   present   species.   The   two
species  also  differ  somewhat  in  the  shape  of
the  lacinioid  seta  of  the  right  mandible  with
"two   medially   curved   teeth   at   apex"   in   L.
saseboensis.   L.   sublittorale   Menzies   from
Australia  also  has  a  pair  of  longitudinal  ca-

rinae on  the  telson  but  apparently  lacks  oth-
er surface  ornamentation  there.  The  lacin-

ioid seta  of  the  right  mandible  has  two
recurved  teeth  instead  of  a  blunt  lobe  as  in
L.   reniculus.   L.foveolata   Menzies,   while   also
foveolate  on  the  pleotelson  and  pleonite   5,
has  carinae  on  both  segments  which  are  more
irregular  than  those  in  the  new  species,  and
it   lacks   the   kidney-shaped  features.   The   la-

cinioid seta  of  L.  foveolata  as  figured  by
Menzies  has  three  teeth  at  the  apex.

The   new   species   also   resembles   L.   sex-
carinata   Kiihne.   Examination   of   type   ma-

terial of  the  latter  species  reveals  the  carina
of  pleonite  5  as  "horseshoe-shaped"  and  the
curving  ridges  on  the  pleotelson  do  not  join
distally.   Kiihne's   (1975)   description   states
that  the  lacinioid  seta  of  the  right  mandible,
apparently  a  good  character  for  distinguish-

ing members  of  this  genus,  is  "branched  and
furnished  at  the  end  with  teeth."  SEM  pho-

tos of  L.  sexcarinata  show  the  presence  of
tubercles  and  sheathed  spines  on  the  pleo-
telsonic  margin,  neither  of  which  exist  in  L.
reniculus.

Etymology.—   The   Latin   reniculus   (little
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Fig.  7.    Limnoria  reniculus:  A,  First  pereopod;  B,  Dactyl  of  first  pereopod  enlarged;  C,  Seventh  pereopod;
D,  Uropod;  E,  Second  pleopod  of  male.
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kidney),   proposed  as   a   noun  in   apposition,
refers  to  the  shape  of  the  outline  of  the  ca-
rinae  flanking  middorsal  ridges  on  the  pleo-
telson.
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SOME   ASPECTS   OF   THE   BIOLOGY   OF
RHOPALOPHTHALMUS   TATTERSALLAE   PILLAI,   1961

(CRUSTACEA,   MYSIDACEA)   AND
EXTENSION   OF   RANGE   INTO   THE

KHOR   AL   SABIYA,   KUWAIT   (ARABIAN   GULF)

Stephen   A.   Grabe

Abstract.   —Rhopalophthalmus   tattersallae   Pillai   was   collected   from   the   Khor
al   Sabiya,   Kuwait,   extending   its   known   range   from   the   Indian   Ocean   to   the
northern   Arabian   Gulf.   Population   density   was   greatest   in   early   fall   when
juveniles   predominated   and   was   lowest   in   mid-winter.   Spawning   activity   was
greatest   in   April,   May,   July,   and   August,   and   lowest   in   mid-winter.   Brood   size
was   correlated   with   body   size;   largest   females   and   broods   occurred   January
through   May   and   smallest   females   and   broods   occurred   July   through   Novem-

ber. Sex  ratio  was  close  to  1:1  on  most  dates.  A  small  number  ofR.  tattersallae
were   parasitized   by   an   unidentified   dajid   isopod.

Rhopalopthalmus   tattersallae   was   de-
scribed by  Pillai  (1961;  cited  in  Pillai  1965)

from   specimens   collected   in   coastal   waters
off   Kerala   State,   India.   To   my   knowledge,
there   have   been   no   subsequent   records   of
its   occurrence.   Fifteen   species   of   Rhopa-

lophthalmus have  been  described  (Mauch-
line  1980)  and  all   are  inhabitants  of   neritic
or   estuarine   waters   (Tattersall   1957;   Hodge
1963;   Pillai   1965.   1973;   Mauchline   &   Mu-
rano   1977;   Wooldridge   &   Erasmus   1980).
This   paper   presents   some  basic   life   history
information   for   R.   tattersallae   and   records
its   range   extension   into   the   northern   Ara-

bian Gulf.
Methods.—   Daytime   zooplankton   collec-

tions were  taken  at  stations  in  Kuwait  Bay
and  the   Khor   al   Sabiya   (Fig.   1)   from  Sep-

tember 1981  through  September  1982.  Du-
plicate step-oblique  tows  were  made  with  a

0.5   m  diameter   plankton  net   outfitted  with
0.202   mm   and   0.505   mm   mesh.   The   sam-

pling schedule  is  summarized  in  Table  1.
Sample  volumes  were  measured  with  a  dig-

ital flow  meter.  Additional  samples  were
collected  at  Station  614  on  27  May  and  21
September   1982   specifically   for   mysids.   A

0.505  mm  mesh  net  was  towed  near-bottom
(horizontally);   sample   volumes   were   not   re-
corded.

All  mysids  were  sorted  from  each  sample,
identified  to  life  stage,   and  carapace  length
(CL)   measured   (tip   of   the   rostrum   to   the
posterior   border  of   the  carapace).

Brood  sizes   (number   of   larvae)   were   de-
termined only  for  those  females  whose  mar-

supia   appeared   undisturbed.   The   presence
of   an   unidentified   ectoparasitic   isopod   (Da-
jidae)   was   recorded.

Monthly   population   density   in   the   Khor
al   Sabiya   (Stations   614   &   615)   was   based
upon  the  September  and  October  1981  0.202
mm   collections   and   the   November   through
August   0.505   mm   mesh   collections.   To   fa-

cilitate interpretation  of  seasonal  changes  in
population   structure   and   breeding,   samples
were   pooled   for   each   date   at   the   Khor   al
Sabiya   stations.   Assumptions   were   made,
then,   that   the   populations   at   the   two   sta-

tions in  the  Khor  were  structurally  similar
and  that  the  0.202  and  0.505  mm  mesh  nets
were   similarly   efficient   in   sampling   all   life
stages  of  this  species.

In   studies   of   mysid  populations  in   which
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