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The Atlantic Gall Crabs,
Family Cryptochiridae

(Crustacea: Decapoda: Brachyura)

Roy K. Kropp
and Raymond B. Manning

Introduction

This study is in part an outgrowth of attempts by one of us
(R.B.M.) to identify the gall crabs he collected on Ascension
Island, South Atlantic Ocean, in 1971. In order to identify those
specimens, which proved eventually to belong to two species
then unknown outside of the western Atlantic, a review of the
Atlantic species was initiated. This remained unfinished for
several years until one of us (R.K.K.) began studying the
Indo-West Pacific species to satisfy the requirements of a
doctoral program. We then decided to collaborate on this
review, using it, in part, to define generic characters that could
be used to classify the numerous species from the Indo-West
Pacific region.

The gall crabs, although long of interest to marine biologists,
remain one of the poorest known of all of the marine crab
groups. They are so poorly known that their affinities with
other brachyuran groups remain unclear. They are adapted to
life within galls or in open pits that they form in corals, and
among the adaptations are a diminution in size: the largest
male we report here has cl 4.2 mm, the largest female has cl
5.8 mm. Males and females as small as cl 1.4 mm can be
identified as to sex and species. In addition, the species
generally are sexually dimorphic in morphological character-
istics and the general facies, especially that of females, can
change dramatically with age, making identification of isolated
specimens difficult.

In addition to problems involved in the identification of
these minute crabs, their classification at the generic level has
been highly unsatisfactory. In their monumental work on

Roy K. Kropp, Department of Zoology, University of Maryland, College Park,
Maryland 20740. Raymond B. Manning, Department of Invertebrate Zoology,
National Museum of Natural History, Smithsonian Institution, Washington, D.C.
20560.

Vietnamese species, Fize and Serene (1957) introduced the
concept that members of different genera live exclusively on
different genera of host corals; they recognized several genera
named from the host coral, e.g., Mussicola (= living in Mussa).
This scheme works for some genera of crabs, but not others.
One of the species we report here, Troglocarcinus corallicola
Verrill, 1908, is a generalist that occurs in association with a
variety of corals.

More recent studies on the group, mainly by M. Takeda,
National Science Museum, Tokyo, have greatly added to our
knowledge of these interesting crabs, yet we find that the
definition of genera now recognized is so imprecise that it often
is difficult to decide in which genus to place a species.

As a prelude to other studies in progress on the classification
of the Indo-West Pacific species by one of us (R.K.K), we
introduce here a suite of generic characters, based on the
features of adult specimens, that we believe can be used to
characterize other genera in the group. We have also tried to
refine species descriptions, and present here accounts for
males, adult females, and, where applicable, juveniles. As can
be seen from the key to genera given below, the Atlantic taxa,
at least, can be differentiated by the use of a few, easily seen
characters.

The Cryptochiridae comprises the following 12 genera:
Hapalocarcinus Stimpson (1859:412)
Cryptochirus Heller (1861:19) (with Lithoscapius Milne

Edwards (1862:F10) as its synonym)
Troglocarcinus Verrill (1908a:427) (with Mussicola Fize

and Serene (1957:110) as its synonym)
Pseudocryptochirus Hiro (1938:150)
Pseudohapalocarcinus Fize and Serene (1955:378)
Favicola Fize and Serene (1957:84)
Fungicola Fize and Serene (1957:122)
Neotroglocarcinus Fize and Serene (1957:135)
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Fizeserenia Takeda and Tamura (1980a: 137)
Hiroia Takeda and Tamura (1981:20)
Utinomia Takeda and Tamura (1981:23)
With the exception of Troglocarcinus corallicola, described

from the western Atlantic, none of the species reported here
fits into any of these genera. We recognize three new genera
below.

Until now, three species had been recorded from the
Atlantic: Troglocarcinus corallicola Verrill, 1908, and Pseu-
docryptochirus hypostegus Shaw and Hopkins, 1977, both
from the western Atlantic, and Troglocarcinus balssi Monod,
1956, from the east Atlantic. Each of these is assigned to a
separate genus herein, and new genera are recognized for P.
hypostegus and for T. balssi. In addition, a new genus and
species is recognized from the southeastern Atlantic. We also
have paid particular attention to the host corals of these species;
these are summarized under the accounts of each species.

MATERIALS AND METHODS.—Most of the material studied
here is from the collection of the National Museum of Natural
History, Smithsonian Institution, Washington, D.C. (USNM).
Included are specimens from the western Atlantic previously
discussed by Rathbun (1937); collections made by R.B.
Manning et al. at Ascension Island in 1971 and 1976, all of
which were detected by H. Zibrowius, Station Marine
d'Endoume, Marseille, France, as a result of his examination
of the corals; and eastern Atlantic crabs donated by H.
Zibrowius, who removed them from host corals he studied.
The latter specimens often are badly disarticulated, but most
are readily identifiable and provide valuable locality records.

Two other major collections of western Atlantic gall crabs
were studied: one from the Indian River Coastal Zone Museum,
Fort Pierce, Florida (IRCZM), through Paula Mikkelsen, and
the second from Darryl L. Felder, Department of Zoology and
Center for Crustacean Research, University of Southwestern
Louisiana, Lafayette, Louisiana (USLZ). Additional material
was lent by Willard Hartman, Peabody Museum, Yale
University, New Haven, Connecticut (YPM); R.W. Ingle,
British Museum (Natural History), London, England (BMNH);
Torbcn Wolff, Zoological Museum, Copenhagen, Denmark
(ZMQ; L.B. Holthuis, Rijksmuseum van Natuurlijke Historic
Leiden, The Netherlands (RMNH); D. Guinot, Museum
National d'Histoire Naturclle, Paris, France (MP); and Enrique
Macpherson, Instituto de Ciencias del Mar, Barcelona, Spain
(ICM).

The latitude and longitude for each locality mentioned in the
text is given at the first occurrence of that locality in the text.
We have enclosed in brackets coordinates not given in the
original collection data. These coordinates were determined
from gazetteers of the United States Board on Geographic
Names or from navigational charts.

Coral host records, if provided in the collection data, are
listed. The name listed is the currently accepted name; label
name, if different, is included in brackets.

Specimens were measured with an ocular micrometer in a
Wild M-5 microscope and are reported to the nearest 0.1 mm.

Measurements are given in the text as carapace length
(measured at the midline, not including a median tubercle) x
carapace width (measured at the widest part).

Gonopods were examined after preparations modified from
Monod and Cals (1970). They were digested in lactic acid,
containing a Chlorazol Black/Fast Green mixture (approxi-
mately 50:50), for 15 minutes at 150° C. They were drawn
with the aid of a camera lucida on a Wild M-20 compound
microscope.

In our illustrations, surface setation of carapace and
pereopods has been omitted.

Abbreviations for repositories are given above, in the
discussion of sources of material. Other abbreviations used in
the text are as follows: cl, carapace length; cb, carapace width;
juv, juvenile; MXP, maxilliped; ov, ovigerous; P, pereopod;
PLP, pleopod.

This report is contribution number 157 from the Smithsonian
Marine Station, Fort Pierce, Florida.

AKNOWLEDGMENTS.—We thank all of the individuals named
above who lent to us or provided us with material. H. Zibrowius
is due special thanks for his efforts to find cryptochirids from
a variety of corals and for providing references. We
acknowledge with thanks the help of Steven Cairns, Smithso-
nian Institution, on the names of coral hosts and the coral
literature, of Janet Reid in translating from the Portuguese, and
of Lilly K. Manning with the illustrations.

We are indebted to John S. Garth, Janet Haig, Geerat J.
Vermeij, and Austin B. Williams for their critical reviews of a
late draft of this manuscript, and to Darryl L. Felder for
providing photographs of crab dwellings.

Family CRYPTOCIIIRIDAE Paulson, 1875

LTTHQSCAPTES A. Milne Edwards, 1862:F10. [Vernacular name. Type genus
Lithoscaptus A. Milne Edwards, 1862, a subjective junior synonym of
Cryptochirus Heller, 1861.]

CRYPTOCHDUNAE Paulson, 1875:72 [page 78 in translation]. [Type genus
Cryptochirus Heller, 1861.]

CRYPTOCHDUDAE.—Richters, 1880:159.—Kropp and Manning, 1985:954.
LrmoscAPTiDAE.—Richters, 1880:159.
HAPALOCARCINIDAE Caiman, 1900:3, 49. [Type genus Hapalocarcinus

Stimpson, 1859.]
HAPALOGARONIDAE.—Coelho and Ramos, 1972:205 [erroneous spelling].

DEFINITION.—Mandibular palp absent, cutting edge of
mandible lacking processes. MXP-3 with exopod reduced
(shorter than lateral margin of ischium) and lacking flagellum
or absent, merus much narrower than ischium. Maxilla 2
reduced to finger-like, undivided protopod. Maxilla 1 consist-
ing of undivided protopod and exopod. Gills absent from P-4
and P-5. Adult female larger than male, with 3 pairs of
pleopods, occurring on abdominal somites 2 to 4, PLP-4
uniramous. Female with posterior abdomen greatly expanded
to form egg brood chamber, visible in dorsal view.

REMARKS.—Fize and Serene (1957) based their classifica-
tion of the cryptochirids on two major points: (1) the coral
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hosts of the crabs, and (2) the form of the first two pairs of
pleopods in females, whether uniramous or biramous. Our
experience with the hosts for Troglocarcinus corallicola,
discussed below under that species, suggests that they may
have relied too heavily on this feature, which may vary from
genus to genus. Female gall crabs have pleopods only on
abdominal somites two, three, and four. Much of the literature
refers to the pleopod found on somite two as the "first"
pleopod, followed by the "second" and "third" pleopods,
respectively. Here we number the pleopods according to the
somite on which they occur. Therefore, the "first" pleopod is
that found on somite two, abbreviated PLP-2. McCain and
Coles (1979) reported the form of the pleopods in Utinomia
dimorpha (Henderson, 1906) to vary considerably. They found
pleopod two to be uniramous on one side, biramous on the

other, and variable from specimen to specimen. They also
mentioned similar variation in two other Indo-West Pacific
species. These observations have been confirmed by one of us
(R.K.K.) for specimens from Micronesia and in our opinion
this diminishes the value of pleopod two as a generic character.
The examination of the Micronesian and other specimens has
suggested that pleopod three may be useful as a generic
character. Pleopod three may be either uniramous or biramous
and does not show the variation noted for pleopod one.

Comparisons between Atlantic genera given in the text also
hold for the Atlantic species, as each of the Atlantic genera
contains but one species.

The Atlantic cryptochirids (genera and species) can be
differentiated by using the following key. The key can be used
to identify both males and females.

Key to Atlantic Cryptochiridae

1. Front deflected anteriorly. (Female PLP-2 uniramous) 2
Front not deflected anteriorly. (Female PLP-2 biramous) 3

2. P-l sternite tuberculate. Pterygostomial region fused to carapace
Opecarcinus hypostegus, new combination

P-l sternite smooth. Pterygostomial region not fused to carapace
Troglocarcinus corallicola

3. MXP-3 with exopod. P-l sternite smooth. Cornea lateral
Cecidocarcinus brychius, new species

MXP-3 without exopod. P-l sternite with granules. Cornea terminal
Detocarcinus balssi, new combination

Cecidocarcinus, new genus

DEFINITION.—Carapace longer than broad, not deflected
anteriorly, widest posteriorly. Pterygostomial region not fused
to carapace, separated by distinct suture. Antennule base with
lateral projection extending beyond eyestalk; angled lateral
lobe present. MXP-3 with exopod; latter oval, longer than half
length lateral margin of ischium; anteromesial lobe of ischium
extending to merocarpal articulation; merus without distolat-
eral projection; carpus length subcqual to length of propodus
and dactylus. Sternite of P-l smooth, of P-4 with partial medial
suture. P-l of female and male visible in dorsal view. Merus
of P-2 with prominent mesial expansion; carpus without mesial
expansion. PLP-3 of female biramous; female opening
longitudinal, oval, with hood. PLP-1 of male sharply curved
distally; apex produced into blunt, expanded lobe, directed
laterally.

TYPE SPECIES.—Cecidocarcinus brychius, new species, by
present designation and monotypy.

ETYMOLOGY.—From the Greek cecis (gall) plus the generic
name Carcinus. The gender is masculine.

REMARKS.—Of the Atlantic representatives of the group,
Cecidocarcinus appears to be most similar to Detocarcinus,
differing in having an exopod on the third maxilliped, having
the sternite of the first pereopod smooth rather than tuberculate,

and having the cornea lateral rather than anterolateral.
Cecidocarcinus resembles Detocarcinus and differs from both
Opecarcinus and Troglocarcinus in having the carapace lined
laterally with erect tubercles and in not having the anterior
part of the carapace noticeably deflected.

Cecidocarcinus is similar to two Indo-West Pacific genera,
Neotroglocarcinus and Pseudocryptochirus. It can be separated
from Neotroglocarcinus in that the epimeral plates are not
fused to the carapace; they are fused in Neotroglocarcinus.
Cecidocarcinus differs from Pseudocryptochirus by having
an incomplete suture on the sternite of the fourth leg and a
biramous second pleopod in the female; in Pseudocryptochirus
the sternal suture of the fourth leg is complete and PLP-3 is
uniramous.

Cecidocarcinus brychius, new species

FIGURES 1,2

MATERIAL EXAMINED.—EASTERN ATLANTIC. Off Namibia:

Valdivia Ridge, 25°38'S, 06°12'E, 512 m, Valdivia I sta P-8,
21 May 1982, 1 female (ov), on Enallopsammia rostrata
(Pourtales, 1878) (holotype, USNM 231662); same data, 1
male, 1 female (ov) (paratypes, ICM); same collection data, 1
male, on Dendrophyllia sp. (paratype, USNM 231663).
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FIGURE 1.—Cecidocarcinus brychius, new species: a, dorsal view of carapace; b, lateral view of carapace; c,
MXP-3; d, P-l slernite; e-i, P-l to P-5. ( a, holotype, USNM 231662; b-i, paratype, ICM. Scale: a4-i = 1 mm;
b = 2.1 mm; c = 0.5 mm.)

DESCRIPTION.—Adult Female (Figure 1): Carapace about
1.2 times longer than broad, slightly inflated laterally at
branchial regions, narrowing slightly towards front. Surface
convex from side to side and front to back, with slight
transverse depression anteriorly. Surface completely covered
with variously sized, raised granules, some tubercles on
anterior, lateral margins, forming distinct border laterally;
surface covered with simple setae of length less than largest
tubercles, few scattered longer setae not obscuring surface.
Inner orbital angle with 1 spine. Anterolateral angle with spine,
apex falling short of inner orbital angle. Front concave,
tuberculate, with median spine, about 'A width at anterolateral
angles, latter about 2h greatest carapace width. Orbit broadly
U-shaped, margin tuberculate.

Basal segment of antennular peduncle with projection
having transverse distal margin; angled lateral lobe extending
beyond length of eyestalk; dorsal surface concave, variably
armed with low and raised tubercles, distalmost largest. In

ventral view, basal segment broadening anteriorly; surface with
many granules. Second segment of antenna with low tubercles
and with granules ventrally.

Eye directed anterolaterally, scarcely extending to inner
orbital angle. Cornea lateral; in dorsal view, occupying most
of lateral part of stalk. Stalk partially covered by carapace
dorsally; surface with granules and mesial tubercles, granulate
ventrally.

MXP-3 with mesial margin of ischium smooth, convex;
surface with few granules distolaterally; exopod with few
granules. Merus longer than broad, width less than half that
of ischium. Following segments much slenderer, carpus
elongate, as long as propodus and dactylus combined. Palp
segments with few pappose or simple setae on upper margins.

Chelipeds (P-l) equal, with few scattered simple setae,
slightly smaller than P-2; merus not extending to anterolateral
angle of carapace. Dactylus as long as dorsal margin of palm;
cutting edges of fingers unarmed. Dorsal margin of palm with
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a

FIGURE 2.—Cecidocarcinus brychius, new species, male paratype, ICM: a, dorsal view of carapace; b-f, P-l to
P-5; g, detail of PLP-1; h, PLP-1. (Scale: a-f,i = 1 mm; g = 238 fun; h = 95 Jim.)

line of erect tubercles; dorsal part of outer surface of palm and
upper surface of carpus and merus tuberculate.

Walking legs (P-2 to P-5) very stout, with few scattered
simple setae; P-3 largest, P-5 smallest; meri of P-2 to P-5
longer than high (Table 1), produced ventrodistally, with 3
tubercles; dorsal and ventral margins cristate, each with line
of erect tubercles. Posterior surface of merus, carpus, and
propodus of all legs covered with tubercles. Merus of P-2
falling short of anterolateral angles of carapace; pronounced
distomesial expansion present. Carpus about as high as long,
lacking mesial expansion; carpi of P-4 and P-5 with prominent
posterodistal projection. Propodus much longer than carpus,
with slight longitudinal depression at lower third; propodi of
P-2 to P-5 not progressively shorter. Dactylus much shorter

than propodus, with low tubercles proximally on upper surface;
slightly curved, hollowed ventrally. P-5 similar to preceding 2
legs, distinctly smaller than P-4. Proportions of the leg
segments of Atlantic cryptochirids are summarized in Table 1.

Abdomen of ovigerous female, in dorsal view, only slightly
wider than carapace. Egg size of holotype (in alcohol) 0.6
mm maximum diameter.

Male (Figure 2): As in female, slightly smaller, claws
proportionally more robust. Palm inflated, with erect tubercles
on dorsal surface. Dactylus longer than dorsal margin of palm;
cutting edges of fingers with tooth proximally. P-2 lacking
meral projection. Sides of abdomen subparallel; telson suboval.
PLP-1 as for genus.

SIZE RANGE.—Males, 4.1 x 3.2 mm and 4.2 x 3.3 mm;
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TABLE 1.—Length:height ratios for meri and propodi of Atlantic gall crab
walking legs (Cb = Cecidocarcinus brychius; Db = Deiocarcinus balssi; Oh
= Opecarcinus hypostegus; Tc = Troglocarcinus corallicola).

Character

Merus
P2
P3
P4
P5

Propodus
P2
P3
P4
P5

Cb

1.8
1.5
1.6
1.7

1.8
1.7
1.6
1.7

Db

1.5
1.4
1.4
1.6

1.2
1.7
1.9
2.2

Oh

1.7
1.5
1.5
1.8

1.2
1.2
1.6
2.4

Tc

1.7
1.6
1.6
1.8

1.1
1.3
1.9
3.1

ovigerous females, 4.8 x 4.4 mm and 5.2 x 4.2 mm.
ETYMOLOGY.—From the Greek brychios (from the deep), in

reference to the depth from which this species was collected.
TYPE.—The holotype is an ovigerous female, 5.2 x 4.2 mm,

in the collections of the National Museum of Natural History,
Smithsonian Institution, Washington, D.C., under catalog
number USNM 231662; a male paratype also is housed in the
Smithsonian. A male and a female paratype are in the
collections in the Instituto de Ciencias de Mar, Barcelona.

The type locality is off Namibia, on the Valdivia Ridge,
25°38'S, 06°12'E.

BIOLOGY.—Ovigerous females were collected in May.
Collected at a depth of 512 m, this species is the deepest

occurring gall crab known.
No parasites were found on the material examined.
CORAL HOSTS.—Cecidocarcinus brychius has been taken

on two dendrophyllid corals, Enallopsammia rostrata and an
unidentified species of Dendrophyllia.

The shape of the dwelling opening has not been recorded.
DISTRIBUTION.—Known only from the type locality, on the

Valdivia Ridge in the southeastern Atlantic (Figure 9).

Detocarcinus, new genus

DEFINITION.—Carapace longer than broad, not deflected
anteriorly, widest behind midlength. Pterygostomial region
fused to carapace, not separated by distinct suture. Antennule
base with lateral projection extending to eyestalk; angled lateral
lobe presenL MXP-3 without exopod; anteromesial lobe of
ischium extending beyond merocarpal articulation; merus
without distolateral projection; carpus length greater than
length of propodus and dactylus combined. Sternite of P-l
with granules; of P-4 without medial suture. P-l of female and
male visible in dorsal view. Merus of P-2 with slight mesial
expansion; carpus without mesial expansion. PLP-3 of female
biramous; female opening transverse, oval, without hood.
PLP-1 of male curved distally; apex produced into blunt tip,
directed laterally.

TYPE SPECIES.—Troglocarcinus balssi Monod, 1956, by
present designation and monotypy.

ETYMOLOGY.—The name is derived from the Greek detos
(bound) plus the generic name Carcinus. The gender is
masculine.

REMARKS.—Detocarcinus is the only Atlantic genus of
cryptochirids that lacks an exopod on the third maxilliped. It
further differs from both Opecarcinus and Troglocarcinus in
not having the front bent downward, and resembles Opecar-
cinus and differs from both Cecidocarcinus and Troglocar-
cinus in having granules on the sternite of the first pereopod.
As in Cecidocarcinus, the lateral border of the carapace is
defined by a line of granules or tubercles.

Detocarcinus also shows some resmblance to the genera
Neotroglocarcinus, Pseudocryptochirus, and Utinomia from
the Indo-West Pacific. Detocarcinus lacks an exopod on the
third maxilliped, separating it from the first two of these, both
of which have an exopod on the third maxilliped. Detocarcinus
agrees with Utinomia in lacking an exopod on the third
maxilliped, but females of Utinomia have a uniramous PLP-3;
the PLP-3 is biramous in Detocarcinus.

Detocarcinus balssi (Monod, 1956), new combination

FIGURES 3, 4

Troglocarcinus corallicola.—Balss, 1922:87, 99.—Utinomi, 1944:716 [part].
[Not T. corallicola Verrill, 1908.]

Troglocarcinus balssi Monod, 1956:463, 632, figs. 620-627.—Longhurst,
1958:88.—Gauld, 1960:72.—Monod, 1963: fig. 37.—Crosnier, 1969:535.—
Zibrowius, 1976:71; 1980:52,139,142.—TakedaandTamura, 1980b:147.—
Zibrowius, 1982:114.

Neotroglocarcinus Balssi.—Fix and Serene, 1957:6, 55, 135, 136, 141, 142,
167.

Troglocarcinus Balssi.—Fize and Serene, 1957:54,55,135, 143.
Pseudocryptochirus Balssi.—Fize and Serene, 1957:136.
Neotroglocarcinus balssi.—Takeda and Tamura, 198Ob:147, 150 .—Manning

and Holthuis, 1981:251.—Serene. 1966:397.—Zibrowius, 1976:71, 72,
plates 19A, 19C, 19O, 19I, 82I; Zibrowius, 1982:118.—Takeda and Tamura,
1986:63, 68.

Neotroglocarcinus bassi.—Takeda and Tamura, 1986, fig. 7 [erroneous
spelling].

PREVIOUS RECORDS.—West Africa: Manning and Holthuis
(1981).

Canary Islands: Fuertaventura, Punta Morro Jable [=
Ponta da Matorra; 28°02'N, 14°20'W], 14 km from Morro
(Manning and Holthuis, 1981; Zibrowius, 1982).

Mauritania: 21°00'N, 17°22.9'W (Zibrowius, 1982).
Senegal: lie du Cap Vert [14°43'N, 17°28'W] (Zibrowius,

1976).
Gambia: 12O55.5TM, 17°33'W (Zibrowius, 1976, 1982).
Guinea: lO'WN, 16°44'W; Q9°2TN, 1 4 ^ 8 ^ (Zibrowius,

1976).
Sierra Leone: O S ^ X H^S 'W (Monod, 1956; Long-

hurst, 1958) [both records based on same specimen];
07°15.5TV, 12°05'W (Zibrowius, 1976).

Benin: 06°07.5H 02°04'E (Zibrowius, 1976).
Ghana: Off Accra [05o33H 00° 1 3 ^ ] (Monod, 1956;

Gauld, 1960).
Ivory Coast: Off Abidjan [05°19TSf, 04°02'W] (Manning
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and Holthuis, 1981).
Congo: Pointe-Noire [04°48'S, 1 rSl'E] (Crosnier, 1969).
Sao Tome: Ilh6u Gago Coutinho [= Ilha das Rolas;

00°01'S, 06°32'E] (Balss, 1922).
In addition to these records for specimens, Zibrowius (1980,

1982) recorded crypts, presumably formed by D. balssi, from
corals taken off Senegal and Gambia.

MATERIAL EXAMINED.—EASTERN ATLANTIC. West Africa:

No specific locality, A. Longhurst, 1 female (ov) (BMNH).
Canary Islands: Fuertaventura, Jandra, Punta Morro Jable

[= Punta del Mattorral], 1 km from Morro, 20-25 m, M.
Grasshoff/F. Engelhardt, 27 Jan 1975, 1 male, on Phyllangia
mouchezi (Lacaze-Duthiers, 1897) (MP).

Mauritania: 20°00'N, 17°22'30"W, 50-70 m, Cornide de
Saavedra, Cruise Atlor VII, sta 48, R. Anadon, Nov 1975, 1
female (ov), on P. mouchezi (USNM).

Senegal: Dakar [14°40TSf, 17°26'W], lies de la Madeleine,
main island, south side, 3 m, J. Laborel, 24 Jun 1971,2 females,
on Schizoculina africana (USNM) Cap de Naze [14°32'N,
17°06'W], 20 m, 1 female (ov) on S. africana (Thiel, 1928) [as
Cladangia gemmans Chevalier, 1976] (USNM).

Guinea: 10°49'N, 16°39'W, 42 m, Atlantide Expedition,
sta 153, 16 Apr 1946, 1 female (ov) (ZMC).

Ghana: Accra, 44 m, R. Bassindale, C85/53, 2 May 1951,
1 female (holotype, BMNH 1957:12.4.21); same data, 1 male
(paratype, BMNH 1957:12.4.22); Kpone Bay [05o41TSr,
OOWW], 10 m, J. Laborel, 11 Mar 1970, 1 male, 1 female
(with cryptoniscine isopod attached to inside of marsupium),
on S. africana (USNM).

Ivory Coast: Abidjan, 62 m, CRO G8023, radiale 5 sta 8,
23 Aug 1968, 1 female on Asterosmilia marchadi (Chevalier,
1966) (MP).

Congo: Pointe-Noire, 10-40 m, A. Crosnier, 27 Jan 1967,
1 female (ov) (MP).

Angola: Ilha de Luanda [08°48'S, 13°13'E], 40-60 m, S.
Gofas, 1984,1 female on Phyllangia sp. (USNM). Cabo Ledo
[09°41'S, 13°12'E], 10-40 m, dredged, S. Gofas, 1984, 13
females (9 ov) on S. africana (USNM); sta data unknown
(COR A225), 1 female on 5. fissipara Milne Edwards and
Haime, 1850 [as Cladangia carvalhoi Chevalier, 1966]
(USNM).

DESCRIPTION.—Adult Female (Figure 3): Carapace about
1.1 times longer than broad, slightly inflated laterally at
branchial regions, narrowing slightly towards front. Surface
flattened, slightly convex from side to side and front to back,
with shallow depression on each side extending from just
behind front to branchial region; surface variably ornamented,
completely covered with low, rounded or raised, conical
tubercles forming distinct border laterally and with scattered
simple, pappose setae of length greater than largest tubercle,
not obscuring surface; margin fringed with pappose setae. Inner
orbital angle with spine or tubercle. Anterolateral angle with
tubercle, apex ahead of inner orbital angle. Front concave,
tuberculate, with median tubercle, less than half width at
anterolateral angles, latter little more than half carapace width.

Orbit broadly V-shaped, margin tuberculate.
Basal segment of antennular peduncle with distal projection

having transverse distal margin, angled lateral lobe shorter than
eyestalk; dorsal surface concave, variably tuberculate, lacking
spines. In ventral view, basal segment tapering anteriorly,
surface with stout, raised granules. Second segment of antenna
with few raised granules on ventral surface.

Eyes directed anterolaterally, extending beyond anterolateral
angles of carapace. Cornea anterolateral, in dorsal view, less
than half length of stalk. Stalk wholly exposed dorsally, with
granules, tuberculate distomesially, and covered with granules
ventrally.

Ischium of MXP-3 with mesial margin denticulate, convex;
surface with raised granules and scattered pappose setae. Merus
longer than broad, width less than half that of ischium. Raised
granules on merus and on upper margin of carpus. Carpus and
propodus with many pappose setae on upper margins.

Chelipeds (P-l) equal, slightly smaller than P-2, with
pappose setae on dorsal margins; merus extending about to
anterolateral angle of carapace. Dactylus longer than dorsal
margin of palm, cutting edges of fingers unarmed. Dorsal
margin of palm cristate, tuberculate, tubercles extending about
halfway down palm. Merus and carpus tuberculate dorsally.

Walking legs (P-2 to P-4) stout, subequal, P-2 largest; P-5
smallest, longer, slenderer than P-2 to P-4. Posterior and upper
surfaces of walking legs variably setose. P-2 to P-5 with men
longer than broad (Table 1), cristate and tuberculate dorsally,
produced ventrodistally, with 1 tubercle ventrally; merus,
carpus, and propodus each tuberculate on posterior face. Merus
of P-2 falling short of anterolateral angle of carapace, with
distinct but small distomesial expansion. Carpi broader than
long, lacking mesial expansion, with clump of tubercles
proximally on lower surface. Propodi longer than respective
carpi. Propodus of P-3 to P-5 slenderer than that of P-2 (Table
1). Dactyli shorter than propodi, slightly curved, claw-like,
dorsal surface smooth; dactylus of P-5 slenderer than those of
P-2 to P-4. Proportions of segments of walking legs are
summarized in Table 1.

Abdomen of ovigerous female, in dorsal view, no wider than
carapace, up to third somite visible. Egg size (in alcohol)
0.3-0.4 mm maximum diameter.

Male (Figure 4): Very similar to female in form, showing
typical carapace tuberculation and contour; slightly smaller.
Claws proportionally larger; palm inflated. Sides of abdomen
subparallel, telson suboval. PLP-1 slightly curved distally.

SIZE RANGE.—Males, 4.0 x 3.5 mm to 3.3 x 2.8 mm;

females, 1.7 x 1.6 mm to 4.7 x 4.3 mm; ovigerous females, 2.2
x 2.0 mm to 4.7 x 4.3 mm.

TYPE.—The holotype is a mature female, 3.5 x 3.0 mm,
housed in the British Museum (Natural History), under catalog
number 1957:12.4.21. It is less tuberculate than the figured
specimen and the tuberculate lateral border of the carapace is
not evident. There are no tubercles on the inner orbital angle,
front or anterolateral angle of the carapace. The depressions
on the carapace match those of the figured specimen. The
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FIGURE 3.—Detocarcinus balssi (Monod), female, Angola, USNM 231666: a, dorsal view of carapace; b, P-l
stemite; c, lateral view of carapace; d-h, P-l to P-5; 4 MXP-3. (Scale: a,c-h = 1 mm; b,i = 0.5 mm.)

holotype is missing all pereopods, pleopods, and the abdomen.
All moulhparts are present.

The paratype is a mature male, in very good condition,
showing the tuberculation and depressions characteristic for
the species. All pereopods are present; the pleopods, and left
third maxilliped are missing. It, too, is in the collections of the
British Museum (Natural History).

The type locality is Accra, Ghana.
BIOLOGY.—Ovigerous females have been collected in

January (Congo), April (Guinea), and November (Mauritania).
Known from depths of 3 m (present study) to 98 m

(Zibrowius, 1976). Longhurst (1958) reported D. balssi from
a depth of 200 m, but there is some doubt as to the validity of
that record (see below).

One female, from Ghana, was infested by a cryptoniscine
isopod parasite attached within the abdominal pouch of the
crab. No bopyrid isopods were found on the material examined.
We found no evidence of a rhizocephalan parasite on this
infected female.

CORAL HOSTS.—Detocarcinus balssi has been found in

association with the following corals:
Rhizangiidae: Phyllangia mouchezi, herein; Phyllangia

sp. by Crosnier (1969).
Oculinidae: Schizoculina africana, S. fissipara, herein.
Caryophyllidae: Asterosimilia marchadi, herein and re-

corded by Zibrowius (1976, 1980); Caryophyllia smitfui
Broderip, 1828, recorded by Zibrowius (1976, 1980), whose
records may have been based on empty crypts.

Dendrophyllidae: Dendrophyllia, recorded by Gauld (1960),
who reported that his material "probably" occurred on this
coral; his observation may have been in error.

As Manning and Holthuis (1981:251) pointed out, Monod's
(1956) record of this species on a sea urchin of the genus
Cidaris and Longhurst's (1958) record of its association with
the echinoid Eucidaris, both based on the same specimen,
probably were in error, because no cryptochirid is known to
occur with echinoids.

The shape of the dwelling opening has not been recorded,
although Zibrowius (1976) has figured gall crab pits attributed
to D. balssi.
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FIGURE 4.—Detocarcinus balssi (Monod), male: a, dorsal view of paratype; b, PLP-1; c, abdomen, (a.b from
Monod, 1956; c, Ghana, USNM 231665. Scale: c = 0.5 mm.)

DISTRIBUTION.—Eastern Atlantic, off West Africa, from
localities between the Canary Islands southward to Angola
(Figure 9).

Zibrowius (1982) discussed crypts on corals taken from
depths to 635 m in the southwestern Indian Ocean that
resembled those attributable to D. balssi. However, no crabs
were collected so those records are uncertain, especially as D.
balssi is not known to occur outside the Atlantic.

Opecarcinus, new genus

DEFINITION.—Carapace longer than broad, deflected ante-
riorly at about angle of 40°, widest posteriorly. Pterygostomial
region fused to carapace, not separated by suture. Antennule
base with lateral projection overreaching inner margin of
eyestalk; angled lateral lobe present. MXP-3 with elliptical
exopod, longer than half length of lateral margin of ischium;
merus with distolateral projection; anteromesial lobe of
ischium extending beyond merocarpal articulation; carpus
length less than length of propodus and dactylus combined.
Sterniteof P-l tuberculate, of P-4 with complete medial suture.
P-l of female not visible in dorsal view; visible in male. Merus
of P-2 with moderate mesial expansion; carpus with moderate
mesial expansion. PLP-3 of female uniramous; female opening
longitudinal, oval, without hood. PLP-1 of male slightly curved

distally; apex blunt tipped, directed laterally.
TYPE SPECIES.—Pseudocryptochirus hypostegus Shaw and

Hopkins, 1977, by present designation.
INCLUDED SPECIES.—Opecarcinus hypostegus (Shaw and

Hopkins, 1977), from the Atlantic, and Opecarcinus crescentus
(Edmondson, 1925), from the East and West Pacific.
Pseudocryptochirus is now restricted to one species, P.
hongkongensis (Shen, 1936) from the Indo-West Pacific.

ETYMOLOGY.—From the Greek ope (opening or hole) plus
the generic name Carcinus. The gender is masculine.

REMARKS.—Opecarcinus resembles Troglocarcinus and
differs from both other Atlantic genera in having the front of
the carapace noticeably deflected ventrally and in having a
uniramous PLP-3 in the female; it further differs from
Detocarcinus in having an exopod on the third maxilliped.
Opecarcinus differs from Troglocarcinus in having distinct
tubercles on the sternite of the first pereopod and in having the
pterygostomial region fused to the carapace.

Species now assigned to Opecarcinus have been assigned
to Pseudocryptochirus in the past; the latter genus occurs only
in the Indo-West Pacific region. Members of Opecarcinus can
be distinguished from members of Pseudocryptochirus by
having the pterygostomial region fused to the carapace and by
having the front of the carapace deflected anteriorly. The
pterygostomial region is not fused to the carapace and the
carapace is not deflected anteriorly in Pseudocryptochirus.
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Opecarcinus hypostegus (Shaw and Hopkins, 1977),
new combination

FIGURES 5 ,6

Troglocarcinus corallicola.—Coelho, 1966:140 [part?] [Not T. corallicola
Verrill. 1908].

Pseudocryptochirus hypostegus Shaw and Hopkins, 1977:179, figs. 1, 2a,
3a.—Takeda and Tamura, 1981:14, IS, 20.—Abele and Felgenhauer,
1982:318, fig. on p. 318.—Scott, 1985:345,347.—Abele and Kim. 1986:68,
727,728, fig. on p. 729.—Takeda and Tamura, 1986:63.68, fig. 4.

PREVIOUS RECORDS.—Gulf of Mexico: Honda Middle
Ground, 28°30'49"N, 84°20'3(TW, about 137 km west of
Tarpon Springs, Florida (Shaw and Hopkins, 1977). Florida
(Abele and Kim, 1986).

Jamaica: Discovery Bay area, 18°28'N, ITIW (Scott,
1985).

Brazil: Brazil, northeast coast (Coelho, 1966), exact
localities uncertain, see below under "Coral Hosts."

MATERIAL EXAMINED.—WESTERN ATLANTIC. Florida: Looe

Key Reef, -4.5 mi SSW of Big Pine Key [24O41H 81°21'W1,
D.L. Felder et al., 2 Jul 1979, 1 female on Agaricia (USLZ);
same locality, Project Area IV, SCUBA transect sample, study
finger # 2, D.L. Felder/J. Goy, 5 Oct 1983, 2 females (ov)
(USLZ); Tortugas [24°37'N, 82°57'W], West Lab Dock, 6.1
m, 14 Aug 1930,1 female on Agaricia [as Agaricind] (USNM).

Gulf of Mexico: Florida Middle Ground, BLM-MAFLA
sta 147,27 m, K. Shaw, 29 Jun 1976,1 female (ov) on Agaricia
fragilis Dana, 1848 (holotype, USNM 168532); same data, 1
male (paratype, USNM 168533); Florida Middle Ground,
BLM-37, sta 047, 29 Jun 1976, 1 male, 1 female on Agaricia
(IRCZM 89-5117) [possibly from the type locality, station data
as in types, but station number different].

Mexico: Veracruz, Isla En Medio [21°29/N, 97°15'W],
USLTFE III-B, north side of windward reef-canyon, 12-15
m, D.L. Felder/J.W. Martin, 24 Jun 1978, 1 female (USLZ);
same data, 3 males, 3 females (ov) on Agaricia (USLZ); same
locality, 10-12 m, D.L. Felder/J.W. Martin, 22 Jun 1978, 8
females (4 ov) on Agaricia (USLZ).

Belize: 16°48.2TSf, SS'W.S'W, 36 m, G. Hendler sta 22,
29 Mar 1980, 1 female (jiiv) (USNM); same locality, 15.2 m,
fore reef crest, G. Hendler sta 14, 20 Apr 1981, 1 male, 2
females (juv) (1 with 3 cryptoniscine isopod parasites in
abdominal pouch) on Agaricia (USNM); same locality,
24.4-27.4 m, forereef dropoff, G. Hendler sta 85,21 Apr 1981,
4 females Guv); 16°48.2TSf, 88°04.6'W, 9.1 m, spur and groove
zone, 24 Apr 1981, 1 male, on Agaricia; 16°48.1'N,
88°04.8'W, 1-2 m, reef platform (reef crest), G. Hendler sta
40,41,42,25 Apr 1981,1 immature, 2 females on Agaricia.

Jamaica: Discovery Bay, Jul 1983, B. Feifarek, 1 male, 2
females on Agaricia (USNM).

Puerto Rico: La Parguera [17°58TSf, 6TWW], Playa
Rosada, V.A. Capriles, 22 Jul 1972, 2 females on Agaricia
(USNM); Joyuda, Cabo Rojo [17°56TSl, 67°12'W], 1.2-1.8 m,
J.A. Rivero, 21 Aug 1948, 5 females on A. agaricites
(Linnaeus, 1758) (USNM); same locality, J.A. Rivero, 5 Aug

1948,1 male, 2 females on A. agaricites (USNM).
CENTRAL ATLANTIC. Ascension Island [7°57'S, 14°22' W]:

English Bay, north end at rocky point, sta RBM Asc-15, R.B.
Manning et al., 22 May 1971,1 female (USNM).

DESCRIPTION.—Adult Female (Figure 5): Carapace about
1.6 times longer than wide, slightly inflated laterally at
branchial regions, narrowing slightly towards front. Anterior
third of carapace deflected at angle of up to 40°, angle similar
at all sizes. Carapace with transverse depression confined to
protogastric region; posterior surface slightly convex side to
side. Surface variably ornamented with tubercles, some spines;
tubercles more numerous, larger at midcarapace; posterior
carapace with granules decreasing in size posteriorly, smoother
than anterior. Anterolateral angle without prominent spine or
tubercle; adjacent lateral margins with tubercles, not
forming distinct border. Surface variably setose; setae simple,
sparse, most shorter, some longer than largest tubercles, not
obscuring surface. Inner orbital angle slightly swollen, having
distinct spine larger than adjacent tubercles, extending almost
to apex of anterolateral spine of carapace. Front slightly
concave, tuberculate, with larger median tubercle; width about
half that at anterolateral angles, latter about 3/s greatest
carapace width. Orbit broadly V-shaped, margin with few
tubercles.

Basal segment of antennular peduncles with distal projection
overreaching eyestalk, projection with apex of angled lateral
lobe at tip of eyestalk; dorsal surface flat, variably ornamented
with spines and tubercles, marginal spines longest. In ventral
view, basal segment broadening anteriorly; surface with
numerous granules. Second segment of antenna with granules
on ventral surface, distal margin granulate.

Eyes directed anterolaterally, extending beyond anterolateral
angle. Cornea anterolateral; in dorsal view, occupying less than
half lateral length of stalk. Stalk wholly exposed dorsally;
surface mostly smooth, tuberculate distomesially, ventral
surface with granules.

Ischium of MXP-3 with mesial margin minutely denticulate,
straight; surface of ischium and exopod with many prominent,
raised granules. Merus as broad as long, width half that of
ischium; lateral three-fourths with many prominent, raised
granules. Following segments decreasing in length and size
distally. Propodus and dactylus with pappose setae on upper
margins, setae longer than carpus width.

Sternite of first pereopods with transverse row of tubercules
and with smaller tubercles posteriorly.

Chelipeds (P-l) equal, merus not extending beyond anterola-
teral angle of carapace. Dactylus shorter than dorsal margin of
palm, with proximal tubercle on dorsally; cutting edges of
fingers unarmed. Dorsal margin of palm variably tuberculate,
with pappose setae; outer surface of palm flat, smooth, clean.
Merus and carpus tuberculate dorsally; carpus with pappose
setae.

Walking legs (P-2 to P-4) stout, decreasing in size
posteriorly to P 4, P-2 largest. P-5 longer, slenderer than P-4.
Merus of P-2 to P-4 each with blunt, rounded tubercles dorsally
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FIGURE 5.—Opecarcinus kypostegus (Shaw and Hopkins), female holotype, USNM 168532: a, dorsal view of
carapace; k lateral view of carapace; c, P-l sternite; d, MXP-3; e-i, P-l to P-S. (Scale: a-c, e-i = 1 mm; d = 0.5
mm.)

and produced ventrodistally, with 1 tubercle; dorsal surface
with pappose setae; merus of P-2 falling short of anterolateral
angle of carapace. Carpus about as broad as long, not produced
ventrodistally, carpus of P-3 with proximal clump of tubercles
on lower surface; carpus and propodus subequal in length.
Dactylus of P-2 shorter than propodus, slightly curved,
claw-like; dactyli of P-2 to P-3 with tubercles proximally on
dorsal margin, of P-4 and P-S rotated anteriorly -90° with
respect to merus. Meri of P-2 to P-S decreasing in size
posteriorly from P-2 to P-S, propodi increasing in length
posteriorly from P-2 to P-5, becoming slenderer (Table 1).

Abdomen of ovigerous females, in dorsal view, up to half
again as wide as carapace; up to part of fourth somite visible.
Egg size (in alcohol) 0.4-0.6 mm maximum diameter.

Adult Male (Figure 6): Similar to female, smaller, carapace
smoother. Chelae proportionally more robust than in female;
dactylus shorter than dorsal margin of palm, cutting edge may
have proximal tooth. Dactyli of P 2-5 more slender than
female.

Juveniles: Not significantly different from adults.

SIZE RANGE.—Males, 1.4 x 1.3 mm to 3.4 x 2.6 mm; females
1.6 x 1.3 mm to S.8 x 3.5 mm; ovigerous females, 2.1 x 1.4
mm to 5.4 x 3.4 mm.

TYPES.—The holotype is an adult female, 3.8 x 3.3 mm, in
the collections of the National Museum of Natural History,
Smithsonian Institution (USNM 168532). It is ovigerous, with
depressions on the protogastric and hepatic regions. The
margin of the front is without a larger median tubercle. The
specimen is mostly disarticulated, the the right cheliped, P-3,
and right third maxilliped missing. The sternite of P-4 is
punctured ventrally.

The male paratype, also in the collections of the Smithson-
ian, is mostly disarticulated, missing the left P-5, and with the
left P-2 to P-4 missing various segments; the mouthparts are
present, but the abdomen and pleopods are missing.

Two specimens in the collection of the Indian River Coastal
Zone Museum, Fort Pierce, Florida, may also be paratypes.
They show the same locality and date as the holotype, but a
different station number.

Other types reported by Shaw and Hopkins (1977) are in the
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FIGURE 6.—Opt care inus hypaste gus (Shaw and Hopkins), male: a, dorsal view of carapace; b—e, P-l to P-4; /
PLP-1; g, abdomen, (a-*, paratype, USNM 168533; / Honda Middle Ground, IRCZM 89:5117; g, Isla En
Medio, Mexico, USLZ 2708. Scale: a = 0.8 mm; b,e# = 0.5 mm; c,d = 1 mm;/= 238 ]xm.)

collections of the Dauphin Island Sea Lab, Dauphin Island,
Alabama. John Garth and Janet Haig pointed out to us that
paratype material is also in the collections of the Allan Hancock
Foundation, Los Angeles, California. These were not listed by
Shaw and Hopkins. We did not examine either set of material.

The type locality is the Florida Middle Ground, west of
Tarpon Springs, in the Gulf of Mexico.

BIOLOGY.—Ovigerous females have been taken in June
(Florida Middle Ground, Shaw and Hopkins, 1977, and herein;
Mexico, herein) and October (Florida, herein).

This species has been collected in depths between 0 and
27 m.

One juvenile female, from Belize, was infested by three
cryptoniscine isopod parasites, all attached within the abdomi-
nal pouch of the crab. We found no evidence of a rhizocephalan
parasite on this infected female.

None of the material examined was infested by bopyrid

isopod parasites.
CORAL HOSTS.—Opecarcinus hypostegus has been recorded

from relatively few coral hosts, having been taken only on
members of the following two families:

Agariciidae: Agaricia sp. and A. agaricites (Linnaeus,
1758), herein; A.fragilis Dana, 1848, reported by Shaw and
Hopkins (1977) and herein; A. lamarcki Milne Edwards and
Haime, 1851; and A. grahamae Wells, 1973, listed by Scott
(1985).

Siderastreidae: Siderastrea siderea (Ellis and Solander,
1786) listed by Scott (1985).

Coelho listed gall crabs from Brazil as being collected on
mussid and agariciid corals. However, T. corallicola is not
known to occur on agariciids. Because O. hypostegus is the
only Atlantic gall crab known to live on agariciids, we
tentatively include part of Coelho's records here.

The dwelling of O. hypostegus (Figure lOe) has been
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described as a canopy-shaped tunnel (Shaw and Hopkins,
1977) resulting from the combined effects of the host coral
growth and movement of the crab. Bak et al. (1977) found that
experimentally damaged Agaricia colonies repaired lesions
by forming a dome-shaped skeletal roof over the affected area.
These domes took a long time to close completely, and ultimate
closure could by delayed by a foreign substance such as algae.
Therefore it seems likely that the gall crab is living in a
dwelling resulting from crab-caused irritation and coral
regenerative processes. The opening of the dwelling is
crescent-shaped (Figure lOd).

REMARKS.—Opecarcinus hypostegus differs from the Pacific
O. crescentus by having fewer, smaller tubercules on the
carapace and pereopods. In O. crescentus the anterior
depression of the carapace is deeper and better defined than in
O. hypostegus. The eyestalk of the former is partially covered
dorsally and extends only to the level of the anterolateral angle
of the carapace, whereas in the latter species, the eyestalk is
wholly exposed and extends beyond the anterolateral angle.
The third maxilliped is much more heavily granular and the
anteromesial lobe of the ischium more pronounced in O.
hypostegus than in O. crescentus.

DISTRIBUTION.—Western and Central Atlantic, from north-
ern Mexico, the Gulf of Mexico, Florida, Jamaica, Puerto Rico,
Ascension Island, and probably Brazil (Figure 9).

Troglocarcinus Verrill, 1908

Troglocarcinus Verrill, 19O8a:427. [Type species Troglocarcinus corallicola
Verrill, 1908, by monotypy. Gender masculine.]

Mussicola Fize and Serene, 1957:10, 55, 110. [Published as Troglocarcinus
(Mussicola). Type species Troglocarcinus corallicola Verrill, 1908, by
present designation. Gender masculine.]

DEFINITION.—Carapace longer than broad, deflected ante-
riorly at angle of about 60°, widest posteriorly. Pterygostomial
region not fused to carapace, separated by suture. Antennule
base with lateral projection extending to or slightly beyond
eyestalk, lacking angled lateral lobe. MXP-3 with oval exopod,
slightly longer than half lateral margin of ischium; merus with
distolateral projection; anteromesial lobe of ischium extending
beyond merocarpal articulation; carpus length less than
combined length of propodus and dactylus. Sternite of P-l
smooth, of P-4 with complete medial suture. P-l of adult
female not visible in dorsal view, visible in male. Merus of P-2
with prominent mesial expansion; carpus with prominent
mesial expansion. PLP-3 of female uniramous; female opening
longitudinal, oval, lacking hood. PLP-1 of male slightly
curved; apex broadly pointed, directed slightly laterally.

REMARKS.—The genus Troglocarcinus was established by
Verrill, 1908a, with T. corallicola, from Bermuda and
Dominica, as its type species. Edmondson (1933:5) assigned
T. corallicola to Cryptochirus Heller, 1861 (type species
Cryptochirus coralliodytes Heller, 1861, by monotypy), and
this was accepted by Shen (1936), Rathbun (1937), Garth and

Hopkins (1968), and Fausto-Filho (1974).
Hiro (1938:149) named the genus Pseudocryptochirus, then

monotypic, containing P. viridis Hiro, 1938, from Japan.
Utinomi (= Hiro) (1944) disagreed with Edmondson, and
considered Troglocarcinus Verrill, 1908, and his genus
Pseudocryptochirus to be congeneric. He erroneously used the
junior synonym for the genus, noting (p. 724): "For the same
group VERRILL'S Troglocarcinus greatly precedes the latter
[Pseudocryptochirus]; but this is not preferable since it
conveys a somewhat inadequate conception about the generic
distinction of this group." In this action, Utinomi was followed
by Shaw and Hopkins (1977) and Scott (1985).

Monod (1956:466) commented on Utinomi's action, "Pa-
reille raison justifie-t-elle l'abandon de nom du genre ayant
une indubitable priorite"? On peut en douter." In a footnote on
page 466, Monod noted that Utinomi (in litt.) had accepted the
synonymy of Pseudocryptochirus with Troglocarcinus.

Fize and Serene (1957:9) noted that Utinomi had written
on a reprint of his 1944 paper, "the name Troglocarcinus
should be used instead of my name for the genus"
[Pseudocryptochirus].

Later, Serene (1962:30, footnote) remarked that "Utinomi
uses Pseudocryptochirus as the name of the genus, but
Troglocarcinus has priority." Curiously, Serene (1966:396)
noted that "La remarque de Monod (1956, page 466) au sujet
de la priority du nom Troglocarcinus Verrill 1908 sur
Pseudocryptochirus Hiro 1938 n'ltait valable que parce
qu'Utinomi (1944) considerait les deux genres comme
identiques, synonymes."

Fize and Serene (1957) recognized four subgcnera in the
genus Troglocarcinus: Troglocarcinus proper and three new
subgenera, Favicola, Fungicola, and Mussicola. They incor-
rectly assigned the type species of Troglocarcinus, T.
corallicola, to their new subgenus Mussicola, along with two
other species. No type species was designated. In a later paper,
Serene (1966:396) regarded Mussicola as a synonym of
Troglocarcinus and placed the species originally assigned to
Troglocarcinus (Troglocarcinus) by Fize and Serene (1957:10,
55, 56) to Pseudocryptochirus Hiro, 1938. McNeill (1968:87)
also recognized Mussicola as a synonym of Troglocarcinus,
but took no corrective action.

Takeda and Tamura (1980a: 138) recognized that this action
by Fize and Serene was incorrect, but apparently did not realize
that Mussicola could be used as a generic name by the
designation of one of the other species assigned to it as its type
species; they recognized a new genus, Fizesereneia (type
species Troglocarcinus heimi Fize and Serene, 1955, one of
the three species originally assigned to Mussicola), for a new
species and the two other species originally assigned to
Mussicola by Fize and Serene in 1957.

The present designation of Troglocarcinus corallicola, one
of the three species originally assigned to Mussicola, as the
type species of Mussicola, removes Mussicola as a potential
senior synonym of Fizesereneia and makes it a harmless junior



14 SMITHSONIAN CONTRIBUTIONS TO ZOOLOGY

synonym of Troglocarcinus Verrill, 1908.
Troglocarcinus agrees with Opecarcinus and differs from

both Cecidocarcinus and Detocarcinus in having the front of
the carapace strongly deflected ventrally, in having the PLP-3
uniramous in the female, and in lacking a distinct line of
tubercles marking the lateral edge of the carapace. Troglocar-
cinus differs from Opecarcinus in having the sternum of the
first pereopod smooth and in having a free epimeral plate; in
Opecarcinus the epimeral plate is fused to the carapace.

Troglocarcinus has been confused with Pseudocryptochirus
of the Indo-West Pacific in the past. It can be distinguished
from that genus by having the front deflected anteriorly; it is
not deflected in members of Pseudocryptochirus.

Troglocarcinus corallicola Verrill, 1908

FIGURES 7, 8

Troglocarcinus corallicola Verrill, 1908a:427, figs. 48, 49a-c, pi. 28: fig. 8;
19O8b:291,fig.3.—Edmondson, 1933:5.—Shen, 1936:21.—Hiro, 1937:140,
142 [discussion].—Utinomi, 1944:697, 698, 699,713,716 [part], 718-719,
721-723, fig. 14.—Fize and Serene, 1955:378; 1957:6, 8, 9,22,53,54, 55,
66, 68, 110 136, 153,154.—Serene, 1966:396.397.—Coelho, 1966:140.—
Garth and Hopkins, 1968:40.—McNeill, 1968:87.—Coelho, 1970:234 [no
material].—Coelho and Ramos, 1972:205 [no material].—Zibrowius,
1976:71.—Takeda and Tamura, 1980a:137, 138.—Maikham and McDer-
mott, 1981:1272.—Scotto and Gore, 1981:486 p.p., figs. 1-6.—Reed et al.,
1982:761 p.p., fig. 7.—Van Dover, 1982:212, fig. IF.—Zibrowius,
1982:119.—Gore et al., 1983:141, 143, 147, figs. 2d, 3d.—Kropp,
1986:377.—Hines, 1986:450, 458.—Takeda and Tamura, 1986:63. 68,
fig- 3.

Troglacarcinus coralliocola.—Edmondson, 1925:35 [erroneous spelling].
Cryptochirus corallicola.—Edmondson, 1933:5.—Shen, 1936:22.—Rathbun,

1937:262, fig. 47, pi. 78: figs. 5-8.—Ekman, 1953:51.—Garth and
Hopkinsr, 1968:40.—Fausto-Filho , 1974:13, 22. 25. 28 [no material].—
Shaw and Hopkins. 1977:178.

Trogrocarcinus corallicola.—Utinomi, 1944:688 [erroneous spelling].
Pseudocryptochirus corallicola.—Utinomi, 1944:698, 701, 706, 707, 709,

710,711,712,713,715, 724.726, 728,figs, l lg , 12d, 14a, 15d, 16g-i, 17,
pi. 4: figs. 11-14, pi. 5: fig. 4.—Shaw and Hopkins, 1977:178, 179, 181,
182. figs, 2b. 3b.—Scott, 1985:345, 347.—Abele and Kim, 1986:68, 727,
728, fig. on p. 729.

Troglocarcinus (Mussicola) corallicola.—Fize and Serene, 1957:55, 68, 110,
115.121. 136. 163. 165 [discussion].

Pseudocryplochirum corallicola.—Shaw and Hopkins, 1977:177 [erroneous
spelling].

PREVIOUS RECORDS.—Bermuda: [32° 1 S"N, 64°45'W] (Ver-
rill, 1908a,b; Markham and McDermott, 1981).

Florida: South of Pepper State Park, St. Lucie County,
27°29.6'N, 80°17.3'W (Scotto and Gore, 1981). Off central
east Florida, -0.6 km off Fort Pierce [27°28'N, 80°16'W]; 7
miles east of St. Lucie Inlet [27°10'N, 80°08'W] (Reed et al.,
1982). Dry Tortugas (Rathbun, 1937; Utinomi, 1944; Shaw
and Hopkins, 1977). Florida Middle Ground (Shaw and
Hopkins, 1977). Florida (Abele and Kim, 1986).

Jamaica: Discovery Bay area (Scott, 1985).
Dominica: Dominica [ 1 5°30'Nf 61 °20'W] (Verrill, 1908a,b).
Brazil: Atoll das Rocas [03°52'S, 33°49'W]. Fernando

de Noronha [O3°51'S, 32°25'W]. San Luiz, Maranhao [02°31'S,

44° l&VT]. Recife [08°03'S, 34°54'W] andTamandar6 [08°45'S,
35°06'W], Pernambuco. Mac6io, Alagoas [09°40'S, 35°45' W].
Mar Grande, Bahia [12°57'S, 38°37'W] (Coelho, 1966, 1970;
Coelho and Ramos, 1972)

In addition to these records, Utinomi (1944:731) recorded
galls attributed to this species, based on accounts in the coral
literature, from the following localities: Bermuda, Florida,
West Indies, and Bahia, Brazil.

MATERIAL EXAMINED.—WESTERN ATLANTIC. Bermuda: In

hole in coral, A.E. Verrill, 1901, 1 female (lectotype, YPM
7162). Castle Harbour Causeway [32°21'N, 64°40'W], Sa-
vazzi, Aug 1982,1 female on Isophyllia sp. (USNM).

Florida: Monroe County: Tortugas, off east side of
Loggerhead Key [24°38TSf, 82°56'W], W.L. Schmitt, 18 Jul
1931, 2 females, on probably Diploria [as Meandrina]
(USNM). Off north end of Loggerhead Key, in stomach of fish
#280, Apogon maculatus (Poey, 1861) [as A. sellicauda
Evermann and Marsh, 1900], W.L. Schmitt, 9 Jun 1925, 1
male (USNM). West side of Loggerhead Key, sta 33, C.R.
Shoemaker, 26 Jul 1930, 3 males, 10 females (7 ov) (USNM).
Bush Key Reef [24°38TSf, 82°52'W], sta 29, 23 Jul 1930, Mr.
Visscher, 3 females (ov), on Diploria [as Meandrina] (USNM);
H. Boschma, Jul/Aug 1925y, 4 males, 10 females (3 ov), on
Manicina areolata (USNM). Fort Jefferson [24°38TSf, 82°53'W],
sta 3, C.R. Shoemaker, 17 Jul 1926, 2 females (ov) (USNM).
Bush Key Reef, sta 21, C.R. Shoemaker, 14 Aug 1926,1 male,
6 females (2 ov) (USNM). Bush Key Reef, sta 22, C.R.
Shoemaker, 16 Aug 1926, 4 males, 8 females (4 ov) (USNM);
W.H. Longley, Aug 1927, 1 female (ov) (USNM). St. Lucie
County: Pepper State Park, 1.4 m, J. Reed, 25 May 1979, 1
female on Oculina sp. (IRCZM 89-4835); same locality, 6.1
m, 25 Jan 1977, J. Reed, 2 males, 1 female (ov), 1 female (juv)
(IRCZM 89-5116); same locality, 4.5 m, J. Reed/K.D. Cairns,
11 Jul 1979, 2 females (IRCZM 89-5114). Collier County:
Sanibel Is. [26°26'N, 82°10'W], EJ-80-29, ~X sta K, R/V
Hernan Cortez, D.K. Camp et al., 31 Jul 1980, 1 female (ov)
(USLZ).

Mexico: Tamaulipas [23°03'N, 97°46'W], off Barra del
Tordo, 12.8 m, D.L. Felder, 17 Aug 1979, 1 female (ov) on
Siderastrea siderea (USLZ). Veracruz, Isla En Medio, in
channel of windward reef, USLTFE III-B, ~6 m, D.L. Felder
et al., 22 Jun 1978, 2 females (ov) (USLZ). Off city of
Veracruz, Bird Reef, USLTFE I-B, 9 Jan 1977, 1 female (ov)
(USLZ).

Belize: W of Twin Keys [ t e 'WN, SS'TO'W], Thalassia
grassflat, 1 m, J.E. Miller, 21 Mar 1981, 1 female (ov) on
Manicina areolata (Linnaeus, 1758) (IRCZM).

Panama: Portobelo [ ( ^ ^ H 79°39'W], H. Lasker, 9/10
Dec 1975, 7 males, 5 females (juv) on Montastrea cavernosa
(Linnaeus, 1767) (IRCZM 89-2985), males free-living on the
coral surface.

Puerto Rico: Southwestern coast, V.A. Capriles, 1 male,
4 females (2 ov) on Diploria strigosa (Dana, 1848), Isophyllia
sinuosa (Ellis and Solander, \lS6),Micetophyllia sp. (USNM).

Curagao: Piscadera Baai [ t t W N , 6 8 ^ 9 ^ ] , 0-0.5 m,
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L.B. Holthuis, 25 Jan 1957, 1 male, 28 females (23 ov)
(RMNH).

CENTRAL ATLANTIC. Saint Paul Rocks [00°56'N,

29°22'W]: SW of Belmonte Islet, 14-2b, 20 Sep 1983, 1
male on Polycyathus sp. (RMNH).

Ascension Island: Shelly Beach, in tide pool, sta RBM
Asc-18, R.B. Manning et al., 23 May 1971,1 female (USNM).
Turtle Shell Beach, tide pool, sta RBM Asc-23, R.B.
Manning/K. Double, 25 May 1971, 2 females (ov) (USNM).
North East Bay, tide pool, sta RBM Asc-5, R.B. Manning et
al., 19 May 1971, 1 male, 1 female (ov) (USNM). MacArthur
Pt., Jones et al., 12 Jul 1976, 1 male, 1 female (ov) on Favia
(USNM). Collyer PL, Jones et al., 14 Jul 1976,1 female (juv)
(USNM). South West Bay, C85/53, 1978:52, Nov 1972, 2
males, 8 females (7 ov) (BMNH).

St. Helena [15°55'S, 05°43'W]: James Bay, between
landing steps and Munden's Pt. (northwestern coast), sta 15,
1-6 m, J.C. den Hartog, 19 Jun 1983, 5 females (4 ov) on
Sclerhelia hirtella (Pallas, 1766) (RMNH). James Bay, sta H
2-67, 8-9 m, A. Edwards/C. Glass, 18 Jul 1983, 1 male, 7
females on S. hirtella (RMNH).

EASTERN ATLANTIC. Gabon: Cap Esteiras [00°37'N,

09°20'E], 4-8 m, J. Laborel, 27 Jan 1971, 4 females on F.
gravida (USNM).

Sao Tomi Island [fXfVTS, 06°39'E]: Sao Tom6, S. Gofas,
Nov 1983, Jun 1984,2 females on Favia gravida Verrill, 1868
(RMNH, USNM).

Pagalu Island [= Annobon; 01°25'S, 05°36'E]: Between
village and San Pedro, 3-9 m, J. Laborel, 18 Jan 1971, 5
females on F. gravida (USNM). On right side of village
(Nizery sta 2), 3-8 m, J. Laborel, 18 Jan 1971, 9 females on
F. gravida (USNM).

DESCRIPTION.—Adult Female (Figure 7): Carapace about
1.3 times longer than broad, slightly inflated laterally at
branchial regions, narrowing slightly towards front. Anterior
part of carapace strongly deflected, at angle of up to 60°,
greatest amount of deflection in older (larger) specimens, and
with well-defined depression covering protogastric regions;
posterior surface slightly convex side to side. Surface variably
ornamented with tubercles and some spines, tuberculation
increasing anteriorly, with granules decreasing posteriorly;
posterior fourth may be smooth but pitted. Larger spines on
dorsal surface variable, usually 3-4 occurring on mesogastric
swelling, several on anterolateral margin. Inner orbital angle
with 1 spine, slightly swollen. Surface of carapace variably
setose, setae simple, distally curved; deflected part of front
may be completely obscured by setae longer than longest
spines. Anterolateral angle with spine, apex extending to or
exceeding apex of inner orbital spine. Front concave, with few
tubercles and with median spine or tubercle occasionally
missing); front about 2/s width at anterolateral angles, latter
about 3/5 greatest carapace width. Lateral margins of carapace
lacking distinct border of tubercles, but with some tubercles
present behind anterolateral angles. Orbit broadly U-shaped,
margin with few tubercles.

Basal segment of antennular peduncle with distal projection
extending to or slightly beyond eyestalk; dorsal surface flat,
variably armed with spines and tubercles, distal spines usually
largest; lateral margin deflected ventrally. In ventral view, basal
segment tapering sharply anteriorly; surface with granules
proximally and mesially. Second segment of antenna with
raised granules on distal half.

Eyes directed anteriorly, extending beyond anterolateral
angle. Cornea anterolateral, in dorsal view occupying more
than distal half of stalk. Stalk partially covered dorsally, finely
tuberculate, especially mesially; smooth ventrally.

Ischium of MXP-3 with mesial margin minutely denticulate,
convex; surface of ischium and exopod with few scattered
granules. Merus as broad as long, width half that of ischium,
with few granules laterally. Following segments decreasing in
length and size distally. Proximal 3 palp segments with
scattered pappose setae of length greater than carpus width.

Chelipeds (P-l) equal, merus not extending beyond anterola-
teral angle of carapace. Dactylus longer than dorsal margin of
palm, usually with low tooth in basal fourth; smooth dorsally.
Dorsal margin of palm variably tuberculate, with simple setae;
outer surface of palm flat, largely smooth, clean. Merus and
carpus tuberculate, spinose dorsally; dorsal margins with
simple setae.

Anterior two walking legs (P-2 and P-3) stout, P-4 and P-5
slenderer, legs decreasing in size posteriorly, first (P-2)
distinctly largest. P-2 to P-5 each with merus tuberculate
dorsally, variably ornamented, usually sparsely, with simple,
distally-curved setae. Merus of P-2 extending almost to
anterolateral angle of carapace, distomesial expansion most
prominent in larger specimens; inner margin of merus
matching carapace edge in contour. Meri of P-2 to P-4 with
ventrodistal tubercle. Carpus of P-2 about as broad as long;
carpi of P-2 to P-4 with clump of tubercles proximally on outer
surface; meral and carpal expansions variably spined and
tuberculate, largest spines on mesial lobes. Propodus slightly
shorter than carpus, tapering distally, becoming more slender
from P-2 to P-5 (Table 1); propodi of P-2 to P-5 shorter than
respective meri. Dactylus slenderer than propodus, shorter,
curved, claw-like; dorsal margin smooth. Dactyli of P-4 and
P-5 rotated -90° to longitudinal plane of merus. Outer and
upper surfaces of leg variably tuberculate and setose. P-5
shortest, smallest, slenderest, and smoothest of walking legs.

Abdomen of ovigerous females, in dorsal view, as wide as
to half again as wide as carapace, somites separate, up to fourth
somite visible. Egg size (in alcohol) 0.3-0.5 mm maximum
diameter.

Adult Male (Figure 8): As in female but smaller, carapace
and pereopods less tuberculate, front much less deflected.
Chelipeds proportionally larger than in female, visible in dorsal
view, part of carpus extending beyond anterolateral angle of
carapace. Dactylus longer than dorsal margin of palm, with
basal tooth; palm inflated. Walking legs (P-2 to P-5) slenderer,
less tuberculate; merus of P-2 with slight mesial projection
distally. Abdomen margins convex, telson broadly rounded
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FIGURE 7.—Troglocarcinus corallicola Verrill, female, Tortugas, USNM 59964: a, dorsal view of carapace; b,
lateral view of carapace; c>IXP-3; d, P-l sternite; e-i, P-l to P-5. (Scale: a,b = 0.8 mm; c4 = 0.5 mm; e-i = 1
mm.)

PLP-1 simple, as for genus.
Juveniles (Figure Sb): Carapace with slight deflection

anteriorly, often with anterior, submedian shallow depressions.
Chelipeds equal, small, palm of chela not inflated. Walking
legs very slender, elongate, P-2 merus, carpus lacking
expanded lobes mesially. P-2 to P-5 largely smooth, with some
dorsal tubercles only and few scattered long setae, not
obscuring surface.

SEE RANGE.—Males, 1.6 x 1.4 mm to 3.1 x 2.6 mm;
females, 1.4 x 1.3 mm to 5.2 x 3.9 mm; ovigerous females, 2.5
x 1.9 mm to 5.2 x 3.9 mm. Verrill (1908a) reported a female
7.0 x 4.0 mm.

TYPE.—Verrill (1908a) did not originally designate a
holotype. He reported on specimens from Bermuda and
Dominica. Rathbun (1937) gave the type locality as Dominica,
but did not designate a lectotype albeit reporting a type in the
Peabody Museum. Shaw and Hopkins (1977) reported a
holotype collected on Mussa from Dominica in the Yale
Peabody Museum under catalog number 7612. The only
specimen collected by Verrill we have found in the Peabody

Museum is from Bermuda, with the designation holotype on
the label, under catalog number 7162. No coral host is
mentioned on the label. This specimen is herein designated the
lectotype as no holotype was originally specified. It is a
preovigerous female, 2.4 x 1.8 mm, having an abdomen not
fully expanded to form the typical marsupium. The specimen
is missing the left P-2, the distal three segments of the left
P-3, the dactylus of the right P-5, and the left cheliped. The
carapace has been punctured at the mesogastric region. The
lectotype shows other typically juvenile features as mentioned
above. The lectotype does not resemble any of the specimens
shown in VerruTs (1908a) figure 49.

By the lectotype designation herein, the type locality
becomes Bermuda.

BIOLOGY.—Ovigerous females have been collected in
January (Florida, Mexico, Curasao, all herein), March (Belize,
herein), May (Florida, Scotto and Gore, 1981; Ascension
Island, herein), June (Florida Middle Ground, Shaw and
Hopkins, 1977; Mexico, St. Helena; both herein), July (Florida,
Ascension Island, both herein), August (Florida, Mexico, both
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a

FIGURE 8.—Troglocarcinus corallicola Verrill, male: a, dorsal view of carapace; b, dorsal view of juvenile (right
pereopods omitted); c, lateral view of carapace; d, PLP-1; e, abdomen;^ P-l to P-5. (a,c,f-j, Tortugas, USNM
59964; b, Panama, IRCZM 89-2985; d, Tortugas, USNM 77365 (cl = 2.9 mm); t, off Pepper State Park. IRCZM
89-5116 (cl = 3.6 mm). Scale: a = 0.8 mm; b= 2.1 mm; c,e,g-j = 1 mm; d = 238 Hm;/= 1.3 mm.)

herein), and November (Ascension Island, herein).
Lasker noted on his collection labels that males were found

free-living on the coral colonies he examined in Panama. This
observation may indicate that the male found in the stomach
of an apogonid fish from the Tortugas was not picked from
out of a dwelling by the fish, but rather taken from the surface
of the coral. Schmitt's field notes (archived in the USNM)
indicate the fish was collected by dynamiting the reef.

This species has been recorded from 0-0.5 m (present study)
to 75 m (Coelho, 1970). Most records are from shallower water.

No parasites were found on the material examined.
CORAL HOSTS.—T. corallicola shows the least degree of

host specificity yet known for any gall crab, Atlantic or Pacific
(R.K.K, unpublished; also see Fize and Serene, 1957). Because
of this, we feel that host coral group should not be used as a
character defining genera, as has been used in the past.

Astrocoeniidae: Stephanocoenia michelinii Milne Ed-
wards and Haime, 1848, listed by Scott (1985).

Sidcrastreidae: Siderastrea siderea, herein.

Faviidae: Diploria clivosa (Ellis and Solander, 1786), by
Scott (1985); D. strigosa, by Scott (1985) and herein; Favia
gravida, herein; Manicina areolata, by Shaw and Hopkins
(1977), Scott (1985), and herein; Montastrea annularis, by
Scott (1985) and herein; M. cavernosa, herein.

Oculinidae: Oculina varicosa Lesueur, 1820, by Scotto
and Gore (1981) and Reed et al. (1982); Oculina sp., herein;
Sclerhelia hirtella, herein.

Meandrinidae: Dichocoenia sp., by Shaw and Hopkins
(1977:179), but not listed in their material examined.

Mussidae: Isophyllia sinuosa, by Scott (1985) and herein;
Mussa angulosa (Pallas, 1766), by Shaw and Hopkins
(1977:179), but not in their material examined; Mussismilia
hispida tenuisepta (Verrill, 1901), by Coelho (1966) as
Mussismilia cf. tenuisepta; Mycetophyllia sp., herein; Scolymia
lacera (Pallas, 1766), by Shaw and Hopkins (1977).

Caryophylliidae: Polycyathus sp., herein.
The dwelling of T. corallicola is a cylindrical pit that may
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KW 90' 80' 70* 60" 50* W 30" 20' KT 0' »* 20' 30"

FIGURE 9.—Distribution of Atlantic gall crabs based on material reported here and on previous literature records.
(Key: solid circle = Cecidocarcinus brychius, new species; star = Detocarcinus balssi (Monod); square =
Opecarcinus hypostegus (Shaw and Hopkins); solid star = Troglocarcinus corallicola Verrill.)

be of considerable length (Figure 10a). Dwelling openings are localities between Bermuda and southeastern Florida to Brazil,
suboval (Figure \0b,c). In the central Atlantic it occurs on St. Paul Rocks, Ascension

DisTRffiunoN.—Amphi-Atlantic (Figure 9). Troglocarcinus Island, and at St. Helena. In the eastern Atlantic it is known
corallicola is the most widely distributed of the Atlantic from the islands of Sao Tome and Pagalu (= Annobon), and
cryptochirids. In the western Atlantic it has been taken at off Gabon.
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FIGURE 10.—Dwellings of Troglocarcinus corallicola (a-c) and Opecarcinus hypostegus (d,e): a, longitudinal
section of pit, Isla En Medio, Mexico; b, opening of dwellng in Manic ma areolaia. Twin Keys, Belize; c, opening
of pit in Oculina varicosa, Pepper State Park, Florida; d, opening of tunnel in Agaricia, Isla F.n Mcdio, Mexico;
e, tunnels on Agarici, Isla En Medio, Mexico. {a,d,e by D.L Feldcr.)
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