Littoral endolithic fauna of the Central American Isthmus
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Resumen: Esta investigacion sobre la fauna endolitica se llevd a cabo en sustratos rocosos en las costas del Pa-
cifico y del Caribe de América Central. En los dos lados del Istmo se encontrd comunidades de estos orga-
nismos. El sipuncilido Phascolosoma antillarum y el poliqueto Eunice aphroditois fueron las especies mas
abundantes obtenidas en las plataformas rocosas estables de la zona de mareas. En fragmentos de coral muer-
to se encontrd esponjas cliénidas y bivalvos mitilidos en abundancia. Eunice aphroditois, Palola sciliensis y
Phascolosoma antillarum fueron comunes en muestras provenientes de las costas del Océano Pacifico y del

Mar Caribe de América Central.

In the tropics limestone habitats dominate
many mainland coastlines. The presence of
beachrock, coral rock, coral colonies and coral
rubble provide infaunal habitats not found in
temperate waters. These substrates usually have
rugose surfaces that provide shelter for crevice
dwelling organisms. The composition of the
rock allows boring organisms to use a chemical
attack in addition to mechanical rasping, and
these substrates are typically riddled with
animal burrows. There have been numerous
reports describing the endolithic fauna of limes-
tone substrates. Polychaetes of the family Eu-
nicidae are known to be an important compon-
ent of this fauna (Ebbs, 1966; Hutchings and
Wheate, 1977; Kohn and Lloyd, 1973; Pepe,
1983). Sipunculans of the family Phascoloso-
matidade are also important components of the
endolithic fauna (Hutchings and Weate, 1977;
Pepe, 1983; Rice and Macintyre, 1972).
Eunicids and phascolosomatids inhabiting
limestorie have been reporited from scattered
locations throughout the tropics (Fig. 1).

This investigation of the endolithic fauna
of Central America was undertaken to deter-
mine if a eunicid-phascolosomatid community
exists on both sides of the isthmus. The
existance of a transisthmian community would
lend evidence to the author’s theory that a

circumtropical community exists that can be
predictably found in limestone habitas.

Rocky substrates were sampled in the
Caribbean Sea at Cahuita, Costa Rica; at the
San Blas Islands, Panama; and on the Pacific
Ocean at Playas del Coco, Costa Rica (Fig. 2).
Three types of substrates-were studied: coral
rubble, coral rock, and basalt. Coral rubble was
sampled at a well-developed, living coral reef at
Isla Perro (San Blas Islands) and at the remains
of an extinct coral reef at Playas del Coco. A
coral rock platform was sampled at both inter-
tidal and shallow subtidal depths at Cahuita. An
intertidal basalt platform was sampled at Pla-
yas del Coco. This basalt is somewhat meta-
morphic, highly weathered, and easily broken.
Unlike most basalts, it contains numerous frac-
ture planes, cracks, and crevices which provide
shelter for endolithic animals.

The endolithic fauna was sampled by break-
ing apart the rock and coral and removing the
animals, which were fixed in 10% formalin
and preserved in 70% ethanol. Polychaetes,
bivalves, and sponges were identified by the
author at the Allan Hancock Foundation, Los
Angeles, California. Sipunculans were identified
by Dr. M.E. Rice at the Smithsonian Research
Laboratory, Fort Pierce, Florida.
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Fig. 1. Locations where eunicid polychaetes or phascolosomatid sipunculans have been reported as major com-
ponents of the endolithic fauna of limestone substrates. ’
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‘Fig. 2. Locations where rocky substrates were sampled by the author on the Pacific and Caribbean shores of the

Central American Isthmus.

Endolithic species from the three substrate
types and geographic areas are listed in Table
1. Eunice aphroditois, Palola siciliensis, and
Phascolosoma antillarum were found on both
the Pacific and Caribbean coasts of Central
America in all of the substrates sampled. Eu-
nice aphroditois and Phascolosoma antillarum
were the most abundant endolithic animals of
the stable intertidal platforms. The coral rock
at Cahuita and the basalt at Playas del Coco
contained an abundant endolithic fauna made
up of large as well as small individuals. A{ Pla-

yas del Coco the organism were found in fis-
sures along fracture planes in the basalt. Indi-
vidual Eunice aphroditois up to 45 cm long
were collected. Clionid sponges and mytilid
bivalves were the most abundant animals in
coral rubble. The endolithic fauna of the coral
rubble was composed of small individuals. At
Playa de Cocos the fauna was dominated by the
boring bivalve Lithophaga aristata, and at lsla
Perro it was dominated by the sponge Cliona.
Eunicids and sipunculans were present at low
densities in coral rubble at both localities.
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TABLE 1

T he relative abundances o f t he endolithic species o f the littoral waters o fthe Central American
Isthmus. The abundances are listed by study site and substrate type. Crustaces and syllid
polychaetes identified from the samples are not listed in the table because their relative
abundances were very low. Legend: X = found in the substrate in small numbers
and X X = found throughout the substrate in large numbers.

SPECIES

Cahuita

Coral
rock

Polychaetes

Eunice aphroditois
Eunice filamentosa
Palolz siciliensis
Marphysa sp.
Lysidice sp.

Sipunculans

Phascolosoma antillarum XX

Phascolosoma perlucens
Phascolosoma sp.
Paraspidosiphon steenstrupi
Paraspidosiphon fischeri
Paraspidosiphon sp. 1
Paraspidosiphon sp. 2
Paraspidosiphon sp. 3
Aspidosiphon sp.
Lithacrosiphon sp.
Themiste sp.

Bivalves
Lithophaga aristata
Sponges

Cliona sp.

This study demonstrates the existence of a
transisthmian endolithic community dominated
by eunicid polychaetes and phascolosomatid
sipunculans. The development of the com-
munity does not appear to be determined by
the carbonate content of the substrate. A well-
developed fauna was found in the basalt of
Playas del Coco as well as in the coral rock of
Cahuita. Instead,the stability of the substrate
and the availability of crevices appear to be
important factors in community development.

The populations of eunicids and phascolosoma-
tids reached much higher densities and contain-
ed larger, older individuals in the stable plat-
forms than in the loose coral rubble.
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LOCATION and SUBSTRATE

Isla Perro Playas del Coco
coral coral basalt
rubble rubble
X X XX
X X
X
XX X X XX
XX
X
X
X
X
X
XX X
XX X

Appreciation is extended to Dr. R.C. Brusca
of the University of Southern California who
made this study possible and to Dr. M .E. Rice
of the Smithsonian Institution who identified
the spunculans. Special thanks to Dr. M. Muri-
llo of the University of Costa Rica for his help
and hospitality. This work was supported by
grants from The Charles Lindberg Rund and
National Science Foundation (both to R.C.
Brusca) and from Sigma Xi (to P. Pepe).

LITERATURE CITED

Ebbs, N.K. 1966. The coral-inhabiting polychaetes of
the north Florida reef tract. Part 1. Aphroditidae,
Polynoidae, Amphonimidae, Eunicade, and Lysare-
tidae. Bull. Mar. Sci., 16: 485-555.



194 REVISTA DE BIOLOGIA TROPICAL

Hutchings, P.A., & P.B. Weate. 1977.Distribution and

Pepe, P. 1983. Bioerosion by a polychaete annelid,
abundance of cryptofauna from Lizard Island, Eunice afra Peters, at Puerto Pefiasco, Gulf of Ca-
Great Barrier Reef. Mar. Res. Indonesia, 17:99-113 lifornia, Mexico. Ph. D. Dissertation, University

of Southern California.
Kohn, A.J., & M.C. Loyd. 1973. Polychaetes of trun-

cated reef limestone substrates on eastern Indian Rice, M.E., & L.G. Macintyre. 1972. A preliminary
Ocean Coral reefs: diversity, abundance, taxonomy.
int. Revue ges. Hydrobiol., 59: 369-399.

study of sipunculan burrows in rock thin sections.
Carib. J. Sci,, 12: 41-44.





