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Figure 76. Excorallana quadricornis: A, cephalon and pereonite 1 & ; B, ventral
cephalon; C, frontal lamina enlarged. Excorallana sexticornis: D, cephalon and

pereonite | &; E, cephalon ¥; F, ventral cephalon.

RECORDS lurks and Caicos Islands, 1 m; St. Thomas and St. Croix, U.S.
Virgin Islands, 48—55 m; Cuba; Puerto Rico, on gills of rays Aetobatus narinari
and Dasyatis americana, and on squirrel fish; Belize, intertidal to 135.2 m, 1n
intertidal coral rubble, 1n coarse sediments 1n Syringodium and Thalassia sea-
grass beds, on brown alga Turbinaria, on Madracis sp. sponge, on Agaricia sp.
coral; Gulf of Mexico.
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Figure 77. Excorallana tricornis tricornis: A, cephalon and pereonite 1 d; B, ventral
cephalon; C, pleotelson and uropods.

REMARKS The subspecies Excorallana tricornis occidentalis Richardson, 19005a,
from southern California, differs from the Gulf and Caribbean subspecies 1n
lacking a gap between the margins of the pleotelsonic incision, and 1n having
a relatively wider uropodal exopod which shows a distinctly asymmetrical
apical notch.

Excorallana warmingii (Hansen, 1890)
Figure 751, ]

DIAGNOSIS & 9.7 mm, € 12.0 mm. Cephalon unornamented. Eyes con-
tiguous, occupying most of dorsal surface of head. Posterior margins of
pleonites very faintly tuberculate. Frontal lamina, length slightly more than
twice basal width, tapering anteriorly to rounded apex. Pleotelson unorna-
mented except for two faint submedian tubercles basally; lateral incisions
lacking; apex broadly rounded, with five low but distinct marginal tecth.
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Figure 78. Nalicora rapax: A, ?; B, maxilla 1; C, maxilla 2; D, maxilliped.

RECORDS Bahamas; between Cuba and the Yucatan Pensinsula; Puerto

Rico.
Ofl Brazil near Rio de Janeiro.

Nalicora Moore, 1901

DIAGNOSIS Maxilla 1 exopod a single strongly falcate distal spine with
knoblike mesial process, and basal caplike convex papilla-bearing structure.
Maxilla 2 of four articles, distal article slender. Maxillipedal palp of five

articles; endite lacking.



FILABELLIFERA ¢ CYMOTHOIDAE 169

Nalicora rapax Moore, 1901
Figure 78

DIAGNOSIS & 6.9 mm, ovigerous ¥ 10.0 mm. Eyes well developed. Frontal
lamina basally slender, widening anteriorly, apex subacute. Posterior half of
body bearing numerous scattered stift setae. Pereonites 4—7 with row of low
rounded tubercles near posterior margin. Posterior margins of pleonites 3—5
faintly tuberculate, more noticeable in &. Pleotelson wider than long; lateral
margins faintly sinuous; apex rounded.

RECORDS Flonda Keys, 55 m; Puerto Rico, 50-150 m; Gulf of Mexico oft
Florida, 37—73 m.

Family Cymothoidae Leach, 1818

DIAGNOSIS Antennules and antennae reduced, no clear distinction between
peduncles and flagella. Mandibular palp of three articles. Maxilla 1 with four
terminal spines. Maxilla 2 apically bilobed, armed with several spines. Max-
illipedal palp of two articles, terminal article bearing hooks. All seven pairs of
pereopods prehensile, ending in strongly hooked dactyli. Pleopods lacking
marginal setae in adults.

REMARKS The cymothoids are exclusively ectoparasites on marine, fresh-
water, and brackish-water fishes. Most cymothoids occur 1n shallow water,
mainly in tropical and subtropical areas. The position of attachment on the
host (externally, in the buccal cavity, or 1n the gill chamber) 1s usually genus-
or species-specific. The body of gill parasites 1s often asymmetrical, being
slightly twisted, perhaps an effect of the position on the host. The mouthparts
are highly adapted for the parasitic mode of life, while all seven pairs of
pereopods are strongly prehensile. The posternior pereopods of some genera
have the basal article expanded and carinate, allowing for increased mus-
culature. The secretion of anticoagulants i1n the juvenile stages further aids
the blood-feeding habit. The surface area of the pleopods 1s often 1ncreased
by the development of lobes on the bases or the lamellae, providing an 1n-
creased respiratory ability.

The post-mancal juvenile stages (sometimes referred to as the aegathoid
stage) have large eyes, and highly setose pleopods for active swimming. The
juveniles will attach themselves indiscriminantly to any convenient fish host,
but eventually attach to the preferred host-species. The juvenile then de-
velops into a functional male, losing the swimming setae of the pleopods.
Both juveniles and males feed actively, drawing blood from the host fish. The
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Key to genera of Cymothoidae

. Antennule broader and usually longer than antenna; cephalon very

weakly sunk into pereonite 1 ... oL L 2
Antcnnule not broader or longer than antenna; cephalon distinctly

immersed 1n, or not at all immersed 1n pereonmite 1 .............. 4

2. Bases of antennules widely separated .......... ... ... .. L. 3

Bascs of antennules contiguous . ....... ... L, Glossobius

3. Body curved to onc side; pleonite |1 extended laterally more on one side

thanonother ... ... . . . Mothocya
Body rarcly curved to one side; pleonite 1 extended equally on each
SIAE .. e Renocila

4. Perconites and coxal plates 4—7 strongly expanded on one side only
...................................................... Agama

5. Cephalon not immersed in pereonite 1; posterior margin of cephalon

8 8 153 1 0 0D = 6
Cephalon to some degree immersed 1n pereconite 1; posterior margin of
ccphalon not trisinuate ........ ... . . i i /

6. Posterolateral angles of pereonites 2—6 not produced; coxal plates short,
rarely reaching posterior margin of their pereonites ........ Antlocra

Posterolateral angles of pereonites 2—-6 posteriorly increasingly
produced; coxal plates usually reaching to posterior margin of their

PCICONIES « v vttt vttt ettt aeees Nerocila

7. Basal antennular articles expanded and contiguous ......... Ceratothoa
Basal antennular articles expanded but not contiguous, or basal

antennular articles neither expanded nor contiguous ............. 8

8. Basal antennular articles expanded but not contiguous ......... Kuna

Basal antennular articles neither expanded nor contiguous ......... 9

9. Pleonal margins continuous with pereonal margins, pleon not abruptly
narrowed, only weakly immersed 1n pereonite 7 ........... Lironeca
Pleon to some degree narrower than percon; pleon usually deeply
Immersed 1IN PEreonite 7 ... ...ttt Cymothoa
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malc eventually becomes a femalc (all cymothoids are protandrous) should a
female not alrcady be present. In some species, the female 1s nonfeeding. In
those species which settle either 1n the mouth cavity or gill chamber of the
host, integumental pigment is frequently lost, and the eyes become reduced.

Given the highly variable morphology of the cymothoids, in part imposed
by the parasitic mode of life, and the existence of polymorphism and possible
sibling species, the taxonomy of this family demands the examination of large
numbers of specimens. As a further aid to 1dentification, Table 3 is provided,
giving host species, parasite, and site of attachment.

TABLE 3. CYMOTHOID PARASITES FROM THE CARIBBEAN AREA, LISTED BY FISH
HOST SPECIES

Site of attachment

Fish host Cymothoid parasite

P o S

Abudefduf saxatilis

Acanthurus bahianus
Acanthurus chirurgus

Alutera schoepf
Anchoa lamprotaenia
Apogon lachnen

Apogon maculatus
Apogon townsendi

Arius felis

Astrapogon stellatus
Batrachoides surinamensis
Caranx hippos

Caranx latus

Caranx ruber

Caranx sp.
Chacetodipterus faber
Chacetodon capistratus
Chaetodon ocellatus
Chaetodon sedentarius
Chaetodon striatus

Anilocra abudefdufi

Kuna insularis
Anilocra acanthuri

Antlocra acanthuri

Nerocila acuminata
Lironeca tenuistylis
Mothocya bohlkeorum
Renocila colini
Renocila colini
Nerocila acuminata
Mothocya bohlkeorum
Nerocila acuminata
Cymothoa oestrum
Cymothoa oestrum
Cymothoa oestrum
Cymothoa oestrum
Nerocila acuminata
Anilocra chaetodontis
Anilocra chaetodontis
Anilocra chaetodontis
Anilocra chaetodontis

beneath eye

gill chamber

? at base of pectoral fin;
immature on or near
pectoral or pelvic fin

? at base of pectoral fin;
immature on or near
pectoral or pelvic fin

on or at base of fin

posterior to pectoral fin

in gill chamber

next to dorsal fin

next to dorsal fin

on or at base of fin

in gill chamber

on or at base of fin

inside mouth

inside mouth

inside mouth

inside mouth

on or at base of fin

beneath eye

beneath eye

beneath eye

beneath eye

—

(continued)

]



172

TABLE 3. (Continued)

Fish host

Cymothoid parasite

Site of attachment

- sl

Chilomycterus schoepfi

Chromis cyaneus
Chromis multilineatus

Cynoscion nebulosus
Cynoscion sp.
Epinephelus cruentatus
Epinephelus fulvus
Epinephelus guttatus
Epinephelus itajara
Lpinephelus sp.
LExocoetus spp.

Gerres rhombeus
Haemulon aurolineatum
Haemulon carbonarium
Haemulon chrysargyreum
Haemulon flavolineatum
Haemulon macrostomum
Haemulon plumier:
Haemulon sciurus
Hemirhamphus brasiliensis
Hirundichthys speculifer
Holacanthus tricolor
Holocentrus ascensionis

Hyporhamphus unifasciatus
Leiostomus xanthurus

Lepiosteus spatula
Lutjanus analis
Lutjanus mahogoni
Lutjanus synagnis
Megalops atlanticus
Monacanthus ciliatus
Mugil cephalus
Mpyripristis jacobus

Ocyurus chrysurus
Orthopristis chrysoptera

Nerocila acuminata
Anilocra chromis
Anilocra chromis
Cymothoa excisa
Cymothoa oestrum
Anilocra haemuli
Anilocra haemuli
Anilocra haemuli
Nerocila acuminata
Cymothoa oestrum
Glossobius impressus
Lironeca redmanni
Anilocra haemuli
Anilocra haemuli
Anilocra haemuli
Anilocra haemuli
Anilocra haemuli
Anilocra haemuli
Anilocra haemuli

Glossobius hemirhamphi

Glossobius impressus
Anilocra holacanthi

Anilocra holocentri

Mothocya nana
Nerocila acuminata
Cymothoa excisa
Lironeca redmanni
Nerocila acuminata
Cymothoa excisa
Cymothoa excisa
Cymothoa excisa
Cymothoa oestrum
Nerocila acuminata
Nerocila acuminata
Anilocra myripnisti

Cymothoa excisa
Cymothoa excisa

on or at base of fin
beneath eye
beneath eye
inside mouth
inside mouth
beneath eye
beneath eye
beneath eye
on or at base of fin
on or at base of fin
inside mouth
in gill chamber
beneath eye
beneath eye
beneath eye
beneath eye
beneath eye
beneath eye
beneath eye
inside mouth
inside mouth
beneath eye
? between eyes, & and
immature beneath
eye
in gill chamber
on or at base of fin
inside mouth
in gill chamber
on at base of fin
inside mouth
inside mouth
inside mouth
inside mouth
on or at base of fin
on or at base of fin
? between eyes, imma-
ture beneath eye
inside mouth
instde mouth

A . L - el ——
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Fish host

Cymothoid parasite

Site of attachment

Orthopristis ruber
Paranthias furcifer
Phaeoptyx conklini
Phaeoptyx pigmentaria
Pogonias cromis
Pomacentrus partitus
Priacanthus arenatus
Scomberomorus cavalla
Scomberomorus maculatus
Scomberomorus regalis
Selar crumenophthalmus
Serranus tigrinus

Anilocra haemul:
Antlocra haemuli
Mothocya bohlkeorum
Mothocya bohlkeorum
Nerocila acuminata
Anilocra partity
Cymothoa oestrum
Lironeca redmanni
Lironeca redmanni
Lironeca redmanni
Cymothoa oestrum
Renocila bowmani

beneath eye
beneath eye

in gill chamber
in gill chamber
on or at base of fin
beneath eye
inside nouth

in gill chamber
in gill chamber
in gill chamber
inside mouth
next to dorsal fin

Renocila waldnen next to dorsal fin

Sphoeroides maculatus Nerocila acuminata on or at base of fin

Synodus foetens Cymothoa excisa inside mouth

o A

Agarna Schioedte and Meinert, 1883

DIAGNOSIS C(ephalon with posterior margin not trilobed; immersed 1n per-
eonite 1. Antennular bases contiguous. Pereonites 4—7 on one side tlattened
and expanded; coxal plates of pereopods 4-7 also expanded and flattened
but generally hidden by lateral expansion of pereonites. Bases of posterior
three pereopods with well-formed carinae. Pleonites 1 and 2 immersed 1n
pereonite 7; pleonites 2—5 with free fingerlike lateral margins.

Agarna cumulus (Haller, 1880)
Figure 79

DIAGNOSIS 9 18 mm. Eyes present, indistinct. Pereon strongly “humped”
dorsally. Uropod about !/3 length of pleotelson; uropodal exopod shghtly
longer, and twice width of endopod. Pleotelson triangular, length /4 basal
width, apex rounded.

RECORDS No host recorded: Key West, Florida.
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Figure 79. Agarna cumulus: A, ?, dorsal view; B, ¥, ventral view, coxal plates
stippled.

Anilocra Leach, 1818

DIAGNOSIS Cephalon usually narrowed anteriorly to triangular apex folded
ventrally between bases of antennules; posterior margin trilobed; not 1m-
mersed, or only weakly immersed in pereonite 1. Coxal plates small, com-
pact, not reaching level of posterior margin of their respective pereonites.
Pereopods increasing in length posteriorly, pereopod 7 often markedly longer
than 6. Pleon not immersed or only slightly immersed in pereonite 7.
Pleopods 3-5 often formed into deep pockets or pleats. Uropods often ex-
tending beyond pleotelsonic apex.

REMARKS Wilhams and Williams (1981) have provided a comprehensive
treatment of this genus and nine of its species in the West Indies. Table 1 1n
this latter paper provides characters for separating these nine species. This
table also indicates that for each species, the site of attachment of the adult to
the host fish 1s specific, with six species attaching under the eye of the host.
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Key to species of Anilocra

1. Pereopods 2—4 with swelling on outer margin of dactylus ........... 2
Pereopods 2—4 lacking swelling on outer margin of dactylus ........ 5
2. Body axis distorted by more than 10° .. ................... holacanthi
Body axis distorted by less than 5° ... ............... ... ... .... 3
3. Dactylus of pereopod 7 longer than propodus ................. partiti
Dactylus of pereopod 7 shorter than propodus .................... 4
4. Posteroventral angle of pereonite 7 overlapping pleonite 1 only
................................................... abudefdufi
Posteroventral angle of pereonmite 7 overlapping pleonites 1 and 2
.................................................. chaetodontis
5. Posteroventral angle of pereonite 7 produced ..................... 6
Posteroventral angle of pereonite 7 not produced .................. /
6. Uropod reaching posterior margin of pleotelson ............ myripristis
Uropod not reaching posterior margin of pleotelson .......... haemuli
/. Posteroventral angle of pereonite 7 overlapping pleonite 1 . ... holocentr
Posteroventral angle of pereonite 7 not overlapping pleonite 1 ....... 8
8. Uropod reaching posterior margin of pleotelson ............. acanthun
Uropod not reaching posterior margin of pleotelson ........... chromis

Anilocra abudefdufi Williams and Williams, 1981
Figure 80A-C

DIAGNOSIS Ovigerous £ 19.0-31.0 mm, & 7.0-8.5 mm. Pereopods 2—4
with swelling on outer margin of dactylus. Posteroventral angle of pereonite 6
shightly produced, of pereonite 7 more produced, overlapping pleonite 1.
Uropodal endopod variable, not reaching, to extending well beyond, apex of
exopod. Color: upper lateral half to three-fourths of dorsal surface of ¥ when
attached to host 1s dark brown; rest of dorsal surface light brown to yellow.

Attaching beneath eye of host.

RECORDS Sergeant major Abudefduf saxatilis: Panama; Colombia.
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Figure 80. Anilocra abudefdufi: A, ?, lateral view; B, pereopod 3; C, pereopod 7.
Anilocra acanthuri: D, pleotelson and uropods. Anilocra chaetodontis: E, 2, lateral

view. Anilocra chromis: F, pleotelson and uropods.

Antilocra acanthurt Williams and Williams, 1981
Figure 80D

DIAGNOSIS Ovigerous ¢ 29.0-40.0 mm, & 4.0-8.0 mm. Pereopods 2—4
without swelling on outer margin of dactylus. Posteroventral angles of per-
eonites not produced. Uropod not reaching posterior margin of pleotelson.
Endopod of uropod variable, not reaching, to extending well beyond, apex of
exopod. Color: dorsal surface of  black to lead gray, ventral surface gray.
Attaching under pectoral fin of host.

RECORDS Doctorfish Acanthurus chirurgus: Florida Keys; Bahamas; Puerto
Rico; U.S. Virgin Islands. Ocean surgeon Acanthurus bahianus: Florida Keys;
Bahamas; Cuba; Jamaica; Dominican Republic; Puerto Rico; U.S. Virgin
Islands.
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Anilocra chaetodontis Williams and Williams, 1981
Figure 80L

DIAGNOSIS Ovigerous ¢ 18-28 mm, & 4-5 mm. Pereopods 2—4 with swell-
ing on outer margin of dactylus. Posteroventral angles of pereonites 4—7 be-
coming progressively produced, that of pereonite 7 overlapping pleonite 2.
Uropod not reaching posterior margin of pleotelson; uropodal endopod ex-
tending beyond apex of exopod. Pleotelson as wide as long to shghtly wider
than long. Color: dorsal surface of ¢ black to lead gray, ventral surface gray.
Attaching beneath eye of host.

RECORDS Foureye butterflytish Chaetodon capistratus: Bahamas; Puerto Rico;
British and U.S. Virgin Islands. Banded butterflyfish Chaetodon striatus:
Bahamas; Puerto Rico; British Virgin Islands. Spotfin butterflyfish Chaetodon
ocellatus: Bahamas; Puerto Rico; U.S. Virgin Islands. Reet buttertlyfish

Chaetodon sedentarius: Puerto Rico.

Anilocra chromis Williams and Williams, 1981
Figure 80F

DIAGNOSIS Ovigerous ¢ 16-28 mm, & 4-9 mm. Pereopods 2—4 lacking
swelling on outer margin of dactylus. Posteroventral angles of pereonites not
produced. Uropod extending beyond posterior margin of pleotelson; uropo-
dal endopod not reaching beyond exopod. Color: upper lateral one-fourth to
two-thirds of dorsal surface of ¥ when attached is dark gray, shading to off-
white lower lateral area. Attaching beneath eye of host.

RECORDS Brown chromis Chromis multilineatus: Puerto Rico; British and
U.S. Virgin Islands. Blue chromis Chromis cyaneus: Bahamas; Dominican Re-
public. No host recorded: Anguilla.

Anilocra haemuli: Willhams and Wilhams, 1981
Figure 81A,B

DIAGNOSIS Ovigerous ¥ 21-40 mm, d 7 mm. Body axis distorted less than
5°. Pereopods 2—4 lacking swelling on outer margin of dactylus. Postero-
ventral angle of pereonites 6 and 7 produced, latter overlapping pleonite 1.
Uropod not reaching posterior margin of pleotelson; uropodal endopod
reaching beyond apex of exopod. Color: dorsal surface of ? yellow to light
brown. Attaching beneath eye of host.
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Figure 81. Anilocra haemuli: A, ¥, dorsal view; B, ?, lateral view. Anilocra

holacanthi: C, Q. Anilocra holocentri: D, R . Anilocra myripristis: E, pleotelson and
uropods. Anilocra partiti: F, ¥ ; G, pereopod 7.

RECORDS French grunt Haemulon flavolineatum: Florida Keys; Puerto Rico;
British and U.S. Virgin Islands. Tomtate Haemulon aurolineatum: Jamaica;
Puerto Rico. Smallmouth grunt Haemulon chrysargyreum: Puerto Rico; U.S.
Virgin Islands. Caesar grunt Haemulon carbonarium: Puerto Rico; U.S. Virgin
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Islands. Spanish grunt Haemulon macrostomum: Puerto Rico. White grunt
Haemulon plumieri: Florida Keys; Yucatan Peninsula. Bluestriped grunt
Haemulon sciurus: Florida Keys. Cora cora Orthopristis ruber: Margarita Island,
Venezuela. Coney Epinephelus fulvus: Bahamas; Dominican Republic; Puerto
Rico; U.S. Virgin Islands; Guadeloupe. Red hind Epinephelus guttatus: Puerto
Rico; British and U.S. Virgin Islands. Graysby Epinephelus cruentatus:
Bahamas; Dominican Republic; U.S. Virgin Islands. Creole-fish Paranthias
furcifer: Dominican Republic; Puerto Rico; Colombia. No host recorded:
Cuba; Jamaica; Dominica; Barbados; Venezuela; Brazil.

Anilocra holacanthi Wilhams and Williams, 1981
Figure 81C

DIAGNOSIS Ovigerous 2 21-33 mm, & 4-7 mm. Body axis distorted by
more than 10°. Pereopods 2-4 with swelling on outer margin of dactylus.
Posteroventral angles of pereonites 5—7 progressively more produced, that of
pereonite 7 overlapping pleonite 1. Uropod not reaching posterior margin of
pleotelson; uropodal endopod reaching beyond apex of exopod. Color: dorsal
surface of @ black to lead gray. Attaching beneath eye of host.

RECORDS Rock beauty Holacanthus tricolor: Bahamas; Jamaica; Dominican
Republic; Puerto Rico; British and U.S. Virgin Islands.

Anilocra holocentr: Willhlams and Williams, 1981
Figure 81D

DIAGNOSIS Ovigerous 9 32-46 mm, & 5-9 mm. Body axis distorted less
than 5°. Pereopods 2-4 lacking swelling on outer margin of dactylus.
Posteroventral angle of pereonite 7 produced, overlapping pleonite 1.
Uropod not reaching posterior margin of pleotelson; uropodal endopod
reaching beyond apex of exopod. Color: dorsal surface of ¥ dark brown,
ventral surface light brown. ? attaching between eyes of host; d or transi-
tional stage beneath eye.

RECORDS Squirreltish Holocentrus ascensionis: Puerto Rico; U.S. Virgin
Islands.

No host recorded: Patagonia, Straits of Magellan.
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Anilocra myripristis Willlams and VWilhams, 1981
Figure 81L

DIAGNOSIS Onvigerous @ 29-40 mm, 8 6—7 mm. Bodv axis distorted less
than 5°. Pereopods 2-4 lacking swellings on outer margin of dactylus.
Posteroventral angle of pereonites 6 and 7 produced, latter overlapping
pleonite 1. Uropod reaching bevond posterior margin of pleotelson; uropodal
endopod reaching beyond apex of exopod. Color: dorsal surface of 2 light
reddish brown, ventral surface yellow. ¢ attaching between eves of host;

immature or transitional forms sometimes beneath eve.

RECORDS Blackbar soldierfish Mynipristis jacobus: Bahamas; Dominican Re-
public; Puerto Rico.

Antlocra partiti Williams and VWilhams, 1981
Figure 81F,G

DIAGNOSIS Ovigerous ? 12-16 mm, transitional 7.6-9.0 mm. Body axis
distorted less than 3°. Pereopods 2—4 with swelling on outer margin of dac-
tvlus. Pereopod 7 with dactylus longer than propodus. Posteroventral angle
of pereonite 7 produced, overlapping pleonite 1. Uropod not reaching pos-
terior margin of pleotelson; uropodal endopod not reaching apex of exopod.
Color: dorsal surface black to slate gray. Attaching beneath eve of host.

RECORDS Bicolor damselfish Pomacentrus partitus: Jamaica.

Ceratothoa Dana, 1852

DIAGNOSIS Cephalon more or less immersed in pereonite 1, posterior mar-
gin not trisinuate. Bases of antennules expanded, contiguous. Coxal plates
compact; anterior plates not extending bevond posterior margins of their
respective pereonites; posterior coxal plates may or may not be produced
bevond the posterior margins of the pereonites. Anterior pleonites narrowed,
immersed in pereonite 7. Copulatory stvlet lacking on pleopod 2 of & of some
specles.

Ceratothoa deplanata Bovallius, 1885
Figure 82A

DIAGNOSIS 2 18 mm. Cephalon subtrniangular, anterior margin rounded.
Pereopods 4—7 with strongly carinate bases. Uropod reaching or extending
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Figure 82. A, Ceratothoa deplanata (from Bovallius, 1885); B, Cymothoa caraibica; C,
Cymothoa excisa; D, Cymothoa oestrum.

slightly beyond posterior margin of pleotelson; rami subequal 1n length and
width. Pleotelson basally wider than long, posterior margin broadly
rounded. Color: bright yellow.

RECORDS Haiti, host not recorded.
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Cymothoa Fabricius, 1793

DIAGNOSIS Body usually not distorted. Cephalon with posterior margin not
trilobed; more or less immersed in pereonite 1; latter with anterolateral cor-
ners produced to cmbrace cephalon. Bases of antennules not expanded, well
separated. Anterior coxal plates not reaching posterior borders of their re-
spective pereonites, posterior coxal plates nearly reaching or extending be-
yond posterior borders of pereonites. Pleon narrower than, and immersed n
pereonite 7. Pleonites increasing 1n length and width postenorly.

Key to species of Cymothoa

. Anterolateral angles of pereonite | reaching to halt length of cephalon

or less; eyes or traces of eyes present ............. .0, 2
Anterolateral angles of pereonite 1 broad, reaching to anterior margin

of cephalon; eyes absent ......... ... ... ... ... . . ... oestrum

2. Anterolateral angles of pereonite 1 narrow, subacute ........... excisa

Anterolateral angles of pereonite 1 broad, rounded .......... caraibica

Cymothoa caraibica Bovallius, 1885
Figure 82B

DIAGNOSIS ¢ 17 mm, & 12-16 mm. Anterior margin of cephalon broadly
rounded. Eyes large, distinct. Broadly rounded anterolateral angles of per-
eonite 1 reaching to about midlength of cecphalon. Bases of pereopods 4—7
with strong, rounded carina. Uropodal rami subequal 1n length, equal to
peduncle in length. Pleotelson width about twice length, posterolateral mar-
gin broadly rounded.

RECORDS Puerto Rico; Gulf of Mexico.

Cymothoa excisa Perty, 1833
Figure 82C

DIAGNOSIS Ovigerous ¥ 20-24 mm. Anterior margin of cephalon in dorsal
view truncate to slightly excavate; eyes small, indistinct. Anterolateral angles
of pereonite 1 narrowly rounded to subacute, reaching anteriorly to about
midlength of cephalon. Pereopods 4—7 with high rounded carina on basis.
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Uropods hardly reaching halfway along lateral margin of pleotelson; exopod
slightly longer than endopod. Pleotelson about twice wider than long;
broadly rounded and somewhat bilobed.

RECORDS Yellowtail snapper Ocyurus chrysurus: Yucatan Peninsula, Mexico;
Carrie Bow Cay, Belize; Margarita Island, Venezuela; Panama. Mutton
snapper Lutjanus analis: Yucatan Peninsula, Mexico; Panama. Lane snapper
Lutjanus synagris: Panama. Mahogany snapper Lufjanus mahogoni: Panama.
Pigfish Orthopristis chrysoptera: Flonda, Gult of Mexico. Spot Leiostomus
xanthurus: Texas, Gulf of Mexico. Spotted seatrout Cynoscion nebulosus: '1'exas,
Gulf of Mexico. Inshore lizardfish Synodus foetens: Texas, Gulf of Mexico. No
host recorded: Massachusetts; South Carolina; Georgia; Florida Keys;
Bahamas; Cuba; Trinidad; Brazil.

Cymothoa oestrum (Linnaeus, 1793)
Figure 82D

DIAGNOSIS Ovigerous ¥ 38 mm. Cephalon in dorsal view with ante-
rolateral angles rounded, anterior margin slightly excavate; eyes absent. An-
terolateral angles of pereonite 1 expanded, broadly rounded, reaching to
level of anterior margin of cephalon. Pereomites 4—-7 with high rounded
carina on basis. Uropod reaching posteriorly beyond midlength of
pleotelson; exopod slightly longer than endopod. Pleotelson length shghtly
more than half basal width.

RECORDS Bigeye scad Selar crumenophthalmus: Bermuda; U.S. Virgin Is-
lands. Bigeye Priacanthus arenatus: Bermuda. Bar jack Caranx ruber: Florida
Keys; Carrie Bow Cay, Belize. Horse-eye jack Caranx latus: Bahamas; Bar-
bados. Crevalle jack Caranx hippos: Venezuela. Jack Caranx sp.: Jamaica; Cu-
racao. Hind Epinephelus sp.: Grenada. Parrotfish: Jamaica. Seatrout Cynoscion
sp.: Panama. Tarpon Megalops atlantica: Texas, Gulf of Mexico. No host re-
corded: Honduras; Haitu.

Glossobius Schioedte and Meinert, 1883

DIAGNOSIS Cephalon not immersed in pereonite 1; excavate on either side
In anterior half, forming broad and anteriorly rounded median area; anten-
nae fitting into excavate areas. Bases of antennules contiguous, expanded.
Antennules broader and longer than antennae. Bases of pereopods 4—7 with
posterior margin expanded and flattened. Pleonites 1-3 immersed in per-
eonite 7.
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Key to species of Glossobius

. Coxal plates of percomites 1 and 2 anteroventrally protruding impressus
Coxal plates of pereonites | and 2 close to body, not protruding
.................................................. hemirhamphi

Glossobius hemiramphi Willlams and Williams, 1985a
Figure 83A

DIAGNOSIS Ovigerous @ 27 mm. Eyes small but distinct. Cephalon pointed
antenorly. Fused coxa of pereonite 1 and free coxa of pereonite 2 carinate but
not protruding. Coxa of pereonite 7 semicircular 1n dorsal view. Pleotelson
with middorsal length more than half basal width; lateral margins somewhat
tapered; posterior margin variable, sinuate or excavate. Uropods reaching to
or slightly beyond posterior pleotelsonic margin; rami subequal 1n length,
exopod slightly broader than endopod.

RECORDS Ballyhoo Hemiramphus brasiliensis: Puerto Rico.

Glossobius impressus (Say, 1818)
Figure 83B

DIAGNOSIS Ovigerous ¢ 33 mm. Eyes small but distinct. Cephalon
rounded anteriorly. Fused coxal plate of pereonite 1 and distinct coxal plate
of pereonite 2 protruding strongly 1n oblique anteroventral direction. Uropod
reaching to posterior half of pleotelson; exopod shorter and narrower than
endopod. Pleotelson basal width twice length, posteniorly broadly bilobed.
Attaching inside mouth of host.

RECORDS Flyingfish Exocoetus spp.: Rio de Janeiro, Brazil; North Atlantic,
especially in the Gulf Stream.

Mirrorwing flyingfish Hirundichthys speculifer: North Atlantic. No host rec-
ord: Senegal, West Atnica.

Kuna Wilhams and Willhlams, 19386

DIAGNOSIS Ccphalon somewhat immersed in pereonite 1. Anterior margin
of pereonite | not trisinuate. Number of articles in antennules and antennae
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Figure 83. A, Glossobius hemiramphi; B, Glossobius impressus; C, Kuna insularis; D,

Lironeca redmani; E, Lironeca tenuistylis.

reduced. Antennule somewhat expanded; basal article expanded but not
contiguous. Copulatory stylet present on pleopods 1-3 in &. Pleonites dor-
sally strongly convex, not immersed in pereonite 7.
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Kuna insularis (Wilhams and Williams, 1985b)
Figure 83C

DIAGNOSIS Owvigerous ¢ 11.1-17.2 mm, & 4.2-8.7 mm, transitional 9.6—
9.8 mm. Antennules and antennae consisting of four articles each. Uropods
short, not reaching posterior margin of pleotelson. Clavate copulatory stylet
present on pleopods 1-3 in &. Pleotelson basally broader than long, pos-

terior margin broadly rounded.

RECORDS Sergeant major Abudefduf saxatilis: Carrie Bow Cay, Belize; Cura-
cao; Panama.

Lironeca Leach, 1818

DIAGNOSIS Cephalon weakly to deeply immersed in pereonite 1; posterior
border rarely trisinuate. Bases of antennules not expanded, well separated.
Posterior pereopods with carinae on bases in &, carinae present or absent in
?. Pleonites subequal in width; pleonites 1 and 2 rarely narrowed and
weakly to moderately immersed in pereonite 7. Pleopods highly folded, and
with lamellar or digitiform accessory gills in some species.

Key to species of Lironeca

1. Uropodal endopod about twice longer than wide; pleon somewhat

IMMErsed 1IN PErEON . . ..t i ittt et e e i e redmanni
Uropodal endopod about three times longer than wide; pleon barely
IMmMeErsed N PETEON . ... ..ottt e, tenuistylis

Lironeca redmanni Leach, 1818
Figure 83D

DIAGNOSIS Ovigerous ¥ 19.5-25.0 mm. Cephalon barely immersed in per-
conite ]. Pleon somewhat immersed in pereon, but lateral margins of pleonite
] free. Pleotelson basally wider than long. Uropodal rami reaching well be-
yond posterior margin of pleotelson; exopod longer than endopod, both rami
somewhat broad, endopod about twice longer than wide. Attaching to gills of
host.
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RECORDS New Jersey to Florida; gills of kingfish, Jamaica; Cuba; St.
Christopher; Spanish mackerel Scomberomorus maculatus and cero Scomberomorus
regalis, Puerto Rico; king mackerel Scomberomorus cavalla, Colombia; Gerres rho-
mbeus, Panama; spot Leiostomus xanthurus, Gult of Mexico.

Brazil.

Lironeca tenuistylis (Richardson, 1912b)
Figure 83E

DIAGNOSIS ¢ 13 mm. Cephalon barely immersed in pereonite 1. Uropodal
rami reaching beyond rounded posterior margin of pleotelson; exopod longer
than endopod; endopod slender, about three times longer than wide. Pleonite
| barely immersed in pereonite 7. Pleotelson basally wider than long. Attach-
ing to host between pectoral and anal fin.

RECORDS Longnose anchovy Anchoa lamprotaenia: Panama.

Mothocya Costa, 1851

DIAGNOSIS Cephalon more or less immersed 1n pereonite 1. Bases of anten-
nules widely separated; antennules longer and more robust than antennae.
Coxae nearly reaching or extending beyond posterior margin of respective
pereonites. Pleon somewhat immersed 1n pereonite 7. Uropodal exopod

longer than endopod.

REMARKS Bruce (1986b) revised the genus Mothocya. The species of Moth-
ocya are almost entirely gill parasites on the fish families Hemiramphidae,

Apogonidae, Belonidae, and Atherinidae.

Key to species of Mothocya

. Cephalon anteriorly narrowed, slightly immersed in pereonite 1;
pleotelson subrectangular .. ..... ... ... ... .o 0 0L bohlkeorum
Cephalon anteriorly broad, deeply immersed in pereonite 1; pleotelson

subtriangular . ... ... nana
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Mothocya bohlkeorum Willlams and Williams, 1982
Figure 84B

DIAGNOSIS Ovwigerous € 7.6-8.5 mm, & 3.7 mm. Cephalon anteriorly nar-
rowed in dorsal view, ventrally tlexed, broadly rounded; slightly immersed 1n
pereonite 1. Pleotelson subrectangular. Uropods extending shghtly beyond
posterior margin of pleotelson; exopod only shghtly longer than endopod. ¢
lateral lobes of pleopodal peduncles not developed. Endopods of pleopods 3—
5 with small proximomedial lobe.

RECORDS Whitestar cardinaltish Apogon lachneri: Puerto Rico. Dusky car-
dinalfish Phaeoptyx pigmentaria: Bahamas. Freckled cardinalfish Phaeoptyx con-
klini: Florida Keys; Bahamas. Conchfish Astrapogon stellatus: Leeward

Islands.

Mothocya nana (Schioedte and Meinert, 1884)
Figure 84A

DIAGNOSIS Ovigerous € 11.0-17.0 mm, & 7.9-8.3 mm. Cephalon deeply
immersed in pereonite 1; rostrum anteroventrally narrowly rounded. Uropo-
dal exopod markedly longer than endopod. Pleotelson broad, with posterior
margin rounded sufficiently to give appearance of being subtriangular.

RECORDS Haltbeak Hyporhamphus unifasciatus: Chesapeake Bay, Maryland;
Georgia; Florida; Colon, Panama. Haltbeak Hemiramphus bermudensis:

Bermuda.

Nerocila L.each, 1813

DIAGNOSIS Body generally more depressed than in most cymothoid genera,
rarely curved. Cephalon with anterior margin convex, narrowly rounded, or
concave; not, or only shightly, immersed in pereonite 1. Pereonite 1 anterior
margin trisinuate. Posterolateral angles of pereonites weakly to strongly pro-
duced, increasing in length posteriorly. Coxal plates prominent, usually al-
most reaching or extending to posterior margin of their respective pereonites.
Juveniles and & usually with spines on posterior pereopods; ¥ lacking these
spines. Pleon not immersed in pereonite 7. Pleonites subequal in length;
pleonites 1 and 2 usually produced posterolaterally. Pleopods typically with
small lamellar accessory gills; pleopods 3-5 folded into deep pockets or
pleats. Uropods usually extending beyond pleotelsonic apex.
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- B, Mothocya bohlkeorum; C, Nerocila acuminala f.

Figure 84. A, Mothocya nana
D, Nerocila acuminata t. aster.

acuminata;
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Nerocila acuminata Schioedte and Meinert, 1881

DIAGNOSIS Ovigerous ¥ 16.2-19.0 mm. Cephalon with anterior margin
convex. Posterolateral angles of all, or of posterior pereonites only, produced
Into acute or subacute angles.

RECORDS Stripecd burrfish Chilomycterus schoepfi: Texas, Gulf of Mexico.
Northern pufter Sphoeroides maculatus: New York. Striped mullet Mugil
cephalus: Texas, Gulf of Mexico. Jewfish Epinephelus itajara: Texas, Gulf of
Mexico. Hoglish: Bermuda. Alligator gar Lepisosteus spatula: Louisiana, Gulf
of Mexico. Hardhead catfish Arius felis: 'Texas, Gulf of Mexico. Sawfish: Flor-
ida (Atlantic). Black drum Pogonias cromis: Texas, Gult of Mexico. Orange
filefish Alutera schoepfi: Texas, Gulf of Mexico. Toadfish Batrachoides sur-
inamensis: Colon, Panama. Spot Leiostomus xanthurus: Florida, Gulf of Mexico.
Spadefish Chaetodipterus faber: Ylorida, Gulf of Mexico; Virginia. Fringed fil-
efish Monacanthus ciliatus: Florida, Gulf of Mexico. No host recorded: Mas-
sachusetts; Florida Keys; Florida, Gult of Mexico. Louisiana, Gulf of Mex-
1co. Texas, Gulf of Mexico.

REMARKS Brusca (1981) has shown that this highly variable species occurs
on both sides of the Isthmus of Panama, 1in two relatively distinct forms.
[ntergrades between the two forms do occur but are uncommon. Brusca
(1981:159) also lists all the host-records tor this species 1n the eastern Pacific.

Nerocila acuminata Schioedte and Meinert, 1881, forma acuminata
Figure 84C

DIAGNOSIS Cephalon width equal to or greater than length; frontal margin
narrowly rounded. Posterolateral angles of anterior pereonites weakly pro-
duced, rounded to subacute; of posterior pereonites more strongly produced,
subacute to acute. Coxal plates 3—-7, 4—7, or 5—7 with acute posterolateral
angles; coxae rarely reaching beyond posterior margins of their respective
pereonites.

Nerocila acuminata Schioedte and Meinert, 1881, forma aster
Figure 84D

DIAGNOSIS Cephalon always wider than long; anterior margin broadly
rounded. Posterolateral angles of all pereonites strongly produced, acute, all
reaching well beyond posterior margins of their respective pereonites. Coxal
plates 2—7 strongly produced with acute posterior angles.
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Renocila Miers, 18380

DIAGNOSIS Body rarely curved. Cephalon anteriorly weakly to distinctly
truncate. Antennular bases well separated. Antennules and antennae some-
what flattened, antennules usually broader and longer than antennae. Per-
eonites 5—7 with posterolateral corners more or less strongly produced.

Pleonites not laterally incised.

REMARKS Williams and Williams (1980) provide a key to nine species of

Renocila.
Key to species of Renocila
1. Posteroventral angle of pereonite 7 reaching pleonite 1 .......... colini
Posteroventral angle of pereonite 7 reaching beyond pleonite 1 ... ... 2

2. Dorsal surface of body brown; posteroventral angle of pereonite 7
reaching pleonite 2 .. ... ... ... . .. ... . . waldneri
Dorsal surface of body black; posteroventral angle of pereonite 7
reaching pleonite 3 ... ... ... ... . ... L, bowmani

Renocila bowman: Wilhams and Wilhhams, 1980
Figure 85A

DIAGNOSIS 2 18.0 mm, & 11.5 mm. Posteroventral angles of pereonites 5—
/ produced, that of pereonite 7 overlapping pleonites 1-3. Pereopods 1-3
lacking swelling on dactylus. Pereopods 6—7 subequal in length. Uropodal
exopod longer than endopod. Pleotelson length /4 basal wiadth. Color: dorsal
surface of body and appendages uniform black. Attached to dorsum of body
close to dorsal fin.

RECORDS Harlequin bass Serranus tigrinus: Dominican Republic.

Renocila colint Willhams and Williams, 1980
Figure 85B,C

DIAGNOSIS Owvigerous € 12.0-17.5 mm, & 7.5-13.0 mm. Pereonites 5—7
with posteroventral angle produced, that of pereonite 7 overlapping pleonite
| only. Pereopods 1-3 lacking swelling on dactyli; pereopods 6—7 subequal 1n
length. Uropod reaching beyond pleotelson, endopod more than half length
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Figure 85. A, Renocila bowmani. Renocila colini: B, @; C, 8. D, Renocila waldneri.

of exopod. Pleotelson /7 to /2 wider than long, with slight rounded apex.
Color: dorsal surface of body and appendages uniformly yellowish brown.
Attached to dorsum of body, close to dorsal fin.
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RECORDS Flamefish Apogon maculatus: Puerto Rico. Belted cardinalfish Ap-
ogon townsendi: Puerto Rico.

Renocila waldneri Willlams and Willhlams, 1980
Figure 85D

DIAGNOSIS Owigerous ? 15.3-19.3 mm, & 5.0-10.8 mm. Posteroventral
angle of pereonite 5 moderately produced, of pereonites 6—7 more strongly
produced, that of pereonite 7 overlapping pleonites 1 and 2. Pereopods 1-3
without swelling on dactyli. Pereopods 6 and 7 subequal 1n length. Uropodal
exopod slightly longer than endopod. Pleotelson basally wider than long;
posterior margin broadly and evenly rounded. Color: dorsal surface of body
uniform brown; appendages yellowish brown. Attached to dorsum of body
close to dorsal fin.

RECORDS Harlequin bass Serranus tigrinus: Dominican Republic.

Family Limnoriidae Harger, 1879

DIAGNOSIS Body ovate in cross section, often becoming more setose posteri-
orly. Cephalon subspherical, freely articulating with pereonite 1; eyes lateral.
Antennules and antennae well separated at bases. Mandible with strong in-
cisor; lacking molar and well-defined lacinia mobilis, but with species-
distinctive lacinioid bristle or seta; palp usually of three articles. Maxillipe-
dal palp of five articles; endite well developed. Coxae present on pereonites
2—7. Pleon consisting of five free pleonites plus pleotelson; latter subcircular,
set obhquely to axis of body, usually with anterolateral crests. Uropod with
strong protopod 1nserted ventrolaterally.

., ik e el e

Key to genera of Limnoridae

. Uropodal rami very unequal ..... .. ... .. ... it 2
Uropodal rami subequal ............ ... ... ... ... Paralimnoria
2. Mandibular incisors possessing raspand file . ............... Limnona

Mandibular incisors lacking rasp and file . ... ......... .. Phycolimnonia
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REMARKS This family includes a number of species t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>