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Fig.  2.     A,  Colobomatus  caribbi,  female,  ventral;  B,  C.  belizensis,  female,  ventral;  C,  C.  quad-
rifarius,  female,  ventral.
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tween   thoracic   segments   3   and   4.   Thoracic   segments   4   and   5   fused,   bearing   2
anteriorly   directed   and   2   posteriorly   directed   processes.   In   lateral   aspect,   pro-

cesses usually  extend  from  raised  shoulders  except  in  specimens  from  H.  stein-
dachneri.   Sixth   thoracic   segment   and   genital   segment   (seventh   according   to   Ka-
bata   1979)   each   clearly   separated.   Four   abdominal   segments   clearly   separate,
third   bearing   2   conspicuous   lateral   processes.   Caudal   rami   fused   with   last   ab-

dominal segment,  about  8  times  longer  than  wide.
Male:   Body   form   as   in   Figs.   3  A   and   3B.   First   antenna   6-segmented   with   setae

as   indicated   in   Fig.   3C.   First   3   segments   subequal   in   length,   last   three   becoming
progressively   shorter.   Second   antenna   (Fig.   3D)   5-segmented,   first   and   second
segments   each   with   short   spine,   large   recurved   spines   on   each   of   last   3   segments
and   additional   spine   on   terminal   segment.

Legs   1   and   2   biramous;   rami   somewhat   overlapping.   Leg   1   basipod   with   spine
on   outer   distal   corner;   exopod   (Fig.   4A)   first   segment   with   fringe   on   outer   margin
and   stout   pectinate   spine   on   outer   distal   corner,   last   segment   with   4   pectinate
spines  on  outer  margin  and  3  inner  plumose  setae;   endopod  (Fig.   4B)  first   segment
with   inner   plumose   setae,   last   segment   with   2   stout   pectinate   spines   on   outer
distal   margin   and   4   inner   plumose   setae.   Leg   2   exopod   (Fig.   4C)   first   segment   as
in   leg   1,   last   segment   with   2   pectinate   spines,   distal   fringed   spine,   and   2   inner
plumose  setae;   endopod  (Fig.   4D)   as   in   leg   1   except   outer   margin   of   first   segment
with  row  of   long  hairs  and  only  3  plumose  setae  on  inner  margin  of   last   segment.
Leg   3   (Fig.   4E)   represented   by   5   setae,   innermost   2   pectinate.

Etymology.  —  The   specific   name   {quadrifarius)   is   Latin   meaning   "four-fold"
and   refers   to   the   four   abdominal   processes   in   the   female.

Remarks.  —  The   female   of   C.   quadrifarius   is   distinguished   from   its   congeners
by   the   presence   of   the   long   lateral   processes   on   the   third   abdominal   segment.
None   of   the   previously   described   species   of   Colobomatus   has   abdominal   pro-

cesses in  addition  to  the  caudal  rami,  although  they  are  present  in  a  closely  related
genus,   Colobomatoides,   described   by   Essafi   and   Raibaut   (1980).

Colobomatus   belizensis,   new   species
Figs.   2B,   4A-D,   6B-E,   7A-C

Material   examined.  —  Holotype   $   (USNM   190523)   collected   by   the   first   author
from   mandibular   canals   of   Haemulon   sciurus   (Shaw)   21   April   1981   at   Carrie   Bow
Cay,   Belize;   allotype   S   (USNM   190524)   from   the   same   host   (USNM   167633)   from
Florida   and   91   paratype   $   (USNM   190525-42)   from   the   same   host   (USNM   15815,
53293,   74404,   83798,   143731,   167610,   167633,   170872)   from   Florida   (all   locations
in   the   Florida   Keys,   including   Dry   Tortugas   except   one   from   Pensacola);   Belize
(USNM   198808   and   hosts   examined   at   Carrie   Bow   Cay);   Mexico   (USNM   37089
Cozumel,   192263   Yucatan);   West   Indies   (USNM   34948,   38666,   38739);   Cuba
(USNM   192263).   Additional   material.  —  12   $   from   7   Haemulon   aurolineatum   Cu-
vier   (USNM   ace.   no.   261501,   USNM   17716,   2   uncatalogued   specimens)   from
South   CaroHna,   Florida,   and   Brazil;   5   9   from   2   H.   carbonarium   Poey   (USNM
80586,   USNM   ace.   no.   249542)   from   Dominica   and   Panama;   15   9   from   8   H.
chrysarygyreum   Gunther   (USNM   6940,   35149-50,   35093,   41314)   from   Key   West,
Barbados,   Abaco,   and   St.   Lucia;   1   9   from   1   H.   macrostomum   Giinther   (USNM
80589)   from   Panama;   6   9   from   4   H.   melanurum   (Linnaeus)   (USNM   3118,   10511,
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Fig.  3.     Colobomatus  quadrifarius ,  male:  A,  Dorsal;  B,  Lateral;  C,  First  antenna;  D,  Second
antenna.
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Fig.  4.     Colobomatus  quadrifariiis ,  male:  A,  Leg  1;  B,  Leg  1,  endopod;  C,  Leg  2;  D,  Leg  2,
endopod;  E,  Leg  3.

38479,   39808)   from   Bahamas,   West   Indies   and   Guyana;   2   $   from   1   H.   parrai
(Desmarest)   (USNM   81097)   from   Toro   Point,   Panama;   20   9   from   12   H.   plumieri
(Lacepede)   (USNM   37088,   82448,   142536,   ace.   no.   294075)   from   Cuba,   Virgin
Islands,   Colombia   (Caribbean)   and   Cozumel,   Mexico;   16   9   from   10   H.   stein-
dachneri   (Jordan   and   Gilbert)   (USNM   10265,   ace.   no.   278057,   Oregon   stations
5654,   10536,   17628-9)   from   Caribbean   coast   of   South   America   (Colombia   to   Bra-

zil);  9   9   from   9   Orthopristis   chrysopterus   (Linnaeus)   (USNM   35205,    163701)
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Fig.  5.     Colobomatus  belizensis,  female,  SEM  photos:  A,  Oral  area;  B,  Labrum;  C,  Tip  of  second
maxilla;  D,  Second  maxilla  in  situ  within  oral  cone  (lower  fringe-labium?).

North   Carolina   and   Louisiana;   3   $   from   2   O.   ruber   (Cuvier   and   Valenciennes)
(USNM   123123,   278057)   from   Venezuela   and   Guyana.

Description.  —  Female:   Body   form   as   in   Fig.   2B.   Length   of   body:   4.13-9.38
mm,   based   on   3   specimens.   Single,   simple   cephaUc   lobe,   acute   at   tip,   extending
above   buccal   cone.   Degree   of   segmentation   at   base   of   third   segment   ("neck")
variable.   Four   long,   slender   processes,   2   anterior   and   2   posterior,   simple   and
usually   rounded   at   tip.   Genital   segment   (seventh   thoracic   segment)   with   small
lateral   lobes.   Egg   sacs   often   as   long   as   abdomen,   easily   broken   when   copepod   is
handled.   Four   abdominal   segments   more   or   less   definite;   penultimate   segment
with   2   lateral   processes.   Caudal   rami   well-developed   and   similar   to   those   pro-

cesses described  above.
First   antenna   very   small,   placed   dorsolaterally   near   insertion   of   buccal   cone.

Oral   area   typical   of   genus   (see   SEM   photos,   Figs.   5A-D).   Labrum   modified   as
forked,   posteriorly   directed   process   between   mandibles.   Mandibles   with   small
ventral   process;   first   maxilla   bifid.   Second   maxilla   considerably   larger,   bifid,   ter-

minal segments  with  numerous  large  spinose  processes.  Maxillipeds  absent.
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Fig.  6.     Colobomatus  quadrifarius ,  female:  A,  ventral;  C.  belizensis:  B-E,  Ventral.
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Fig.  7.     Colobomatus  belizensis,  male:  A,  First  antenna;  B,  Leg  1;  C,  Leg  2.
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Male:   Total   length   1.94   mm.   Width   of   cephalon   0.36   mm.   General   body   form
typical   of   genus   with   wide   cephalon,   body   tapering   gradually   to   end   of   abdomen
bearing  elongate ,   caudal   rami .   Third  thoracic   segment  with  2   dorsolateral   processes
directed   posteriorly   with   tips   curving   away   from   body.

First   antenna   (Fig.   7A)   6-segmented   with   one   aesthete   on   each   of   last   3   seg-
ments; first  4  subequal  in  length.  Second  antenna  similar  to  that  of  C.  quadrifarius

(Fig.   3B).
Legs   1   and   2   biramous   (Figs.   7B   and   7C)   with   patch   of   spinules   on   basipods.

The  2-segmented  exopod  of   leg  1   with  one  stout   spine  on  first   segment  and  4   on
the   second,   all   with   numerous   spinules   along   both   margins.   Second   segment
bearing   3   long   plumose   setae;   setae   also   found   on   interior   margins   of   both   seg-
ments.

Short   first   segment   of   endopod   unarmed;   second   segment,   2.5   times   as   long,
bearing   2   strongly   sclerotized   spines,   innermost   twice   as   long   as   outermost,   each
bearing   spinules   on   margins.

Leg   2   with   one   less   spine   on   exopod   than   leg   1.   Endopod   with   2   setae   and   3
spines.   Leg   3   reduced   to   5   setae,   similar   to   that   of   C.   quadrifarius   (Fig.   4E).
Fifth   thoracic   segment   bearing   2   lateral   setae.   Each   caudal   ramus   bearing   one
lateral   seta   and  4   terminal   setae.

Etymology.  —  The   specific   name,   belizensis,   is   derived   from   the   type-locality.
Remarks.  —  The   female   of   C.   belizensis   is   similar   in   body   form   to   C.   quadri-

farius and  like  it   and  the  other  new  species,   C.   caribbei,   can  be  differentiated
from   others   in   the   genus   by   the   presence   of   two   long   lateral   processes   extending
from   the   penultimate   abdominal   segment.   The   present   species   has   a   single,   sim-

ple,  cephalic   projection   anterior   to   the   oral   cone   in   contrast   to   the   bifurcate
process   of   C.   quadrifarius  .   The   thoracic   processes   appear   to   be   more   dorsally
placed   as   well   as   raised   in   C.   quadrifarius.

Colobomatus   caribbei,   new   species
Fig.  2 A

Material   examined.  —  Holotype   9   (USNM   190543)   from   mandibular   canal   of
Anisotremus   surinamensis   (Bloch)   (USNM   123121)   from   Venezuela,   paratypes   6
9   (USNM   190544-46)   from   the   same   host   (USNM   30878,   80533,   123121)   from
Florida,   Panama,   and   Venezuela.

Description.  —  Female:   Body   form   as   in   Fig.   2A.   Body   length:   4.95-12.23   mm
based   on   5   specimens.   Anterior   cephahc   process   bifid.   Head   and   first   3   thoracic
segments   fused.   Thoracic   segments   4   and   5   separated   from   anterior   segments   by
constriction   and   bearing   2   anteriorly   directed   processes   and   2   laterally   directed
processes;   processes   bulbous   in   basal   half   and   attenuated   in   distal   half.   In   dorsal
aspect,   the   processes   appear   to   be   borne   on   raised   shoulders.   Thoracic   segments
6   and   7   (genital   segment)   distinct.   First   2   abdominal   segments   distinct.   Abdominal
segments   3   and   4   fused;   segment   3   with   2   lateral   processes.   Caudal   rami   atten-

uated in  distal  half.
Male:   Unknown.
Etymology  .  —  The   specific   name,   caribbei,   is   derived   from   the   type-locality   in

the   Caribbean   Sea.
Remarks.  —  As   in   the   two   previous   species,   this   species   is   characterized   by   the
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Table  2.
Pacific).

-Synopsis  of  hosts  examined  and  Coloboinatiis  infestations  of  each  (A  =  Atlantic,  P

presence   of   lateral   processes   on   the   penultimate   segment.   The   bifid   cephalic   lobe
distinguishes   the   present   species   from   C.   belizensis,   and   the   bulbous   nature   of
the   appendages   as   well   as   the   fused   abdominal   segments   separate   it   from   C.
quadrifarius   and   C.   belizensis.

Discussion

The   three   new   species   of   Colobomatus   described   here   appear   to   be   closely
related   on   the   basis   of   the   presence   of   the   two   lateral   processes   on   the   third
abdominal   segment   of   each.   Essafi   and   Raibaut   (1980)   described   a   new   genus
Colobomatoides   based   in   part   on   the   presence   of   abdominal   processes   in   the
female.   Although   the   three   species   described   here   possess   abdominal   processes,
we   feel   that   sufficient   differences   exist   between   Colobomatoides   and   these   new
species   to   warrant   including   the   three   new   ones   in   the   genus   Colobomatus.   These



200 PROCEEDINGS   OF   THE   BIOLOGICAL   SOCIETY   OF   WASHINGTON

Fig.  8.     Distribution  of  three  new  species  of  Colobomatus.

new   species,   however,   are   the   first   Colobomatus   species   with   this   character   to
be   described.

The   generic   diagnosis   of   Colobomatus   should   be   amended   to   state   that   the
female   may   or   may   not   possess   abdominal   processes   and   the   key   to   philichthyid
genera   provided   by   Essafi   and   Raibaut   (1980)   modified.

Effect   of   Host   Size

Table   1   suggests   that   an   optimum   size   host   is   preferred   by   the   parasite.   All   15
specimens   of   Haemulon   sciurus   between   140-169   mm   SL   were   infested.   The   rate
of   infestation   diminishes   in   smaller   and   larger   size   groups.

Host   Specificity   and   Biogeography

The   present   work   includes   species   of   hosts   from   three   haemuhd   genera   present
in   the   tropical   and   semitropical   western   Atlantic   and   eastern   Pacific   (see   Table
2).   Figure   8   shows   the   distribution   of   each   of   the   species.   Colobomatus   quadri-

farius   infests   species   of   three   genera   {Haemulon,   Orthopristis,   and   Anisotremus)
in   the   eastern   Pacific   with   little   host   specificity   indicated   beyond   a   possible   re-

striction to  haemuhd  fishes.  The  two  Atlantic  Colobomatus  species,  however,  do
show   some   degree   of   host   specificity   as   C.   caribbei   is   known   thus   far   only   from
Anisotremus,   and   C.   belizensis   from   Haemulon   and   Orthopristis  .

Acknowledgments

The   work   in   Belize   was   facilitated   by   Dr.   Klaus   Ruetzler   (Smithsonian   Insti-
tution), director  of  the  Investigations  of  Marine  Shallow  Water  Ecosystems  proj-



VOLUME   96,   NUMBER   2   201

ect   at   Carrie   Bow   Cay,   Belize.   This   paper   is   contribution   number   119   of   the
Investigations   of   Shallow   Water   Ecosystems   Project,   supported   in   part   by   the
Exxon   Corporation.

Literature   Cited

Essafi,  K.,  and  A.  Raibaut.    1980.    Colobomatoides  splendidus  n.g.,  n.sp.,  (Copepoda,  Philichthyi-
dae)  parasite  de  poissons  teleosteens  du  genre  Spams  (Sparidae)  des  cotes  de  Tunisie. — Extrait
des  Archives  de  I'lnstitut  Pasteur  de  Tunis  57(4):355-361.

Izawa,  K.     1974.    On  three  new  species  of  Colobomatiis  (Cyclopoida:  Philichthyidae)  parasitic  on
Japanese  fishes. — Publications  of  the  Seto  Marine  Laboratory  21:335-343.

Kabata,  Z.     1979.    Parasitic  copepods  of  British  fishes.  468  pp.  London:  The  Ray  Society.
Sekerak,  A.     1970.    Parasitic  copepods  of  Sebastes  alutus  including  Chondracanthus  triventricosus

sp.  nov.  and  Colobomatus  kyphosus  sp.  nov. — Journal  Fisheries  Board  of  Canada  27  (11):
1943-1959.

Department   of   Invertebrate   Zoology,   National   Museum   of   Natural   History,
Smithsonian   Institution,   Washington,   D.C.   20560.



PROC.  BIOL.  SOC.  WASH.
96(2),  1983,  pp.  202-224

NOTES   ON   THE   BIOLOGY   OF   SOME

SEAGRASS-DWELLING   CRUSTACEANS

(STOMATOPODA   AND   DECAPODA)
FROM   CARIBBEAN   PANAMA

Loren   D.   Coen   and   Kenneth   L.   Heck,   Jr.

Abstract.  —  A   year-long   sampling   program   in   seagrass   meadows   along   the   Ca-
ribbean coast  of  Panama  yielded  two  stomatopod  and  58  decapod  species  in  45

genera   and   22   families,   a   number   of   which   was   previously   unreported   from   Pan-
amanian waters.  Though  not  complete,  this  annotated  list  provides  information

on   size,   seasonality,   reproductive   state,   and   presence   of   parasites.   High   species
affinities   with   recent   collections   from   Bermuda   and   the   Carolinas   exist.   Specifi-

cally, 59%  of  the  species  treated  here  are  reported  from  the  Carolinas  and  64%
from   Bermuda;   however,   no   regional   endemics   were   found.   Range   extensions
are   made   for   several   species.   Recent   literature   and   taxonomy   are   reviewed   for
most   species   discussed.

Abele,   in   a   symposium   volume   on   the   Panamic   biota   in   1972,   pointed   out   that
almost   no   information   was   available   at   that   time   on   the   crustaceans   of   Panama.
In   recent   years   there   have   been   pubhcations   on   the   brachyuran   fauna   of   the
Bahamas   (Garth   1978)   and   the   north   coast   of   Colombia   (Lemaitre   1981),   and   on
the   decapod   fauna   of   Bermuda   (Markham   and   McDermott   1981).   Yet,   with   the
exception   of   Gore   and   Abele  's   (1976)   pubhcation   on   the   porcellanid   crabs   of
Panama,   and   Gore's   (1982)   recent   study   on   the   Porcellanidae   of   Central   America,
our   knowledge   of   the   Panamanian   crustacean   fauna,   especially   on   the   Caribbean
coast,   remains   nearly   as   limited   as   when   Abele   made   his   comments   ten   years
ago.

Here   we   provide   new   information   on   a   number   of   poorly   known   decapod   and
stomatopod   crustaceans   found   primarily   in   seagrass   habitats   along   the   Caribbean
coast   of   Panama.   Included   are   data   on   size,   reproductive   condition,   habitat,   and
other   observations   on   the   natural   history   of   the   60   species   treated   here.   This   is
clearly   a   small   percentage   of   the   total   decapod   and   stomatopod   fauna   of   the
Caribbean   coast   of   Panama   and   our   list   is   in   no   way   comprehensive.   However,
we   believe   that   it   does   provide   an   indication   of   the   species   commonly   found   in
subtidal   seagrass   habitats   along   the   Caribbean   Panamanian   coast.   Other   infor-

mation on  the  species  treated  here  has  been  previously  pubhshed  by  Heck  (1977,
1979)   and   Heck   and   Wetstone   (1977).

Study   Sites

Sites   consisted   of   vegetated   subtidal   meadows   within   30   m   of   the   shore.   Study
areas   were   located   20   km   to   the   northeast   of   the   Caribbean   end   of   the   Panama
Canal   (Fig.   1).   Detailed   descriptions   of   our   stations   1-4   are   provided   by   Heck
(1977)   and   Weinstein   and   Heck   (1979).   Station   1   was   seaward   of   a   thick   mangrove
shoreline   {Rhizophora   mangle   (L.))   and   contained   thick   growths   of   Thalassia
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Fig.  1.     Location  of  collection  sites  along  the  Caribbean  coast  of  Panama.

testudinum   (Konig)   and   Halimeda   opuntia   (L.)   with   lesser   amounts   of   Syringo-
dium   filiforme   (Kiitzing),   Udotea   flabellum   (F.)   (Ellis   and   Solander)   and   Peni-
cillus   capita  tus   (Lamarck).   Sediments   were   mostly   fine   muds,   and   the   site   was
protected   from   wave   shock   by   a   small   patch   reef.   Station   2   was   exposed   to   the
most   severe   wave   shock   of   our   5   study   areas.   Dominant   vegetation   included   T.
testudinum   and   S.   filiforme.   Sediments   were   calcareous   sand   with   some   larger
coral   and   Halimeda   fragments.   Station   3   received   the   least   wave   shock   among
our   5   sites.   Thalassia   testudinum   was   the   dominant   plant,   although   H.   opuntia
and   H.   incrassata   (Ellis)   were   also   present.   Sediments   were   coarse   with   many
coral   and   Halimeda   fragments.   Station   4   was   surrounded   by   reefs   and   located   in
the   lee   of   two   small   islands.   Thalassia   testudinum   was   the   dominant   plant   al-

though S.   filiforme  was  also  present.   Sediments  were  coarse  with  many  coral
fragments.   Station   5   was   located   in   a   small   cove   lined   with   red   mangroves   (R.
mangle).   Vegetation   was   sparse,   with   some   T.   testudinum   and   S.   filiforme   pres-
ent.

Salinities   ranged   from   nearly   0%o   during   heavy   rains   to   nearly   38%o   during   the
dry   season,   although  values   were   most   often   similar   to   open  sea   salinities   (~38%o).
Water   temperatures   ranged   from   about   27-3  TC   (see   Glynn   1972,   for   additional
information   on   the   physical   regime).   Although   the   stations   were   subtidal,   water
depth   rarely   exceeded   2   m   or   became   shallower   than   1   m   during   any   one   tidal
cycle.

Methods

Samples  were  collected  by  a  4.87  m  otter  trawl,   with  19  mm  stretch  mesh  wings
and   a   6.3   mm   liner.   Monthly   samples   (station   1-4)   were   taken   during   the   period
of   July   1974-May   1975,   according   to   the   schedule   described   by   Heck   (1977).
Station   5   was   only   sampled   during   July,   August,   and   September.   Samples   were
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