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and variation in cichlid feeding behavior; Liem
(1984) found eight possible feeding patterns,
and that there are species (C'F" some algae
scrapers) capable of all eight. |

The developmental changes in Midas cichlids
may confer an advantage by allowing juveniles
and adults to exploit different food resources.
However, such a simple hypothesis must be ad-
vanced with caution because of the complicated
manner in which some cichlids vary their diet
seasonally (Katunzi, 1983). Also to be consid-
ered, as mentioned above, is the ability of cer-
tain species to switch from their normal food
acquisition methods to take advantage of sur-
rounding resources.

Ontogenetic changes in morphology and
feeding behavior are certainly not unique to the
Midas cichlid. Other cichlids and many other
fishes undergo dramatic changes in their os-
teology, body proportions and trophic inter-
actions during growth. As just one example,
another neotropical cichlid, C. managuense, ap-
parently has a developmental history exactly the
opposite of C. citrinellum, progressing from a
biting juvenile to a suction-feeding adult (A.
Meyer, pers. com.).

Barel’s (1983) model relies on a rigid corre-
lation between form and function. While the
juvenile and adult ends of the developmental
transition in the Midas cichlid do conform to
the sucking and biting morphotypes, adults are
partially piscivorous and therefore not limited
to biting. In this species and others, there is not
always an exact fit between form and function;
cichlids are not restricted by their morphology
to one way of feeding. It is this functional plas-
ticity, along with a consideration of ontogeny,
that should be emphasized in studying cichlid
functional morphology.

Acknowledgments.—G. Arratia, Museum of Nat-
ural History, The University of Kansas, provid-
ed valuable help and advice in this study. G.
Barlow, Department of Zoology, the University
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BRANCHIAL BROODING IN THE PIRATE
PERCH, APHREDODERUS SAYANUS (GIL-
LIAMS).—The pirate perch, Aphredoderus say-
anus (Percopsiformes: Aphredoderidae), inhab-
its coastal waters along the east coast of the
United States and backwater areas of the Mis-
sissippi Valley (Lee, 1980). There is little pub-
lished work on the reproductive biology or oth-
er life history aspects of A. sayanus (Pflieger,
1975), primarily due to difficulties in making in
situ observations. The vent and urogenital tract
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of larval A. sayanus are originally located just
anterior to the anal fin and migrate forward
until situated in the jugular position in adult
fish (Mansueti, 1963). The position of the vent
and urogenital pore in adults has led some in-
vestigators (Martin and Hubbs, 1973; Pflieger,
1975) to hypothesize that the female incubates
eggs in her branchial cavities in much the same
way as the closely related cavefishes (Amblyop-
sidae) do. Breder and Rosen (1966) reported
that Amblyopsis spelaea DeKay females carry their
eggsin gill cavities until hatching and then carry
the young until the yolk sac has been absorbed,
which is a period of 4-5 months (Eigenmann,
1909; Poulson, 1963). Although the occurrence
of eggs in the gill cavities of wild-caught pirate
perch has not been previously reported, Martin
and Hubbs (1973) noted that when eggs were
artificially stripped from pirate perch they
moved along a groove into the branchial cham-
ber. The purpose of this paper is to make the
first report of eggs in the branchial cavity of a
preserved adult female.

The examination of a series of pirate perch
collected by B. B. Collette (Cornell University
30169) in the Cape Fear drainage (19.3 km
southwest of Pender County line, 4.7 km north-
east of the Cape Fear River on North Carolina
Rt. 35, on March 26, 1956), Pender County,
North Carolina, yielded one female (58 mm
standard length) that contained three eggs in
the left branchial cavity. The eggs in the gills
were yellow, spherical and 1.4 mm in diameter.
Martin and Hubbs (1973) reported that the eggs
artificially stripped from pirate perch were 1.0
mm in diameter. Ten eggs dissected from the
anterior portion of the ovary of the pirate perch
which contained eggs in her left branchial cavity
had a mean diameter of 1.14 mm (SD = 0.107,
range = 1.0-1.3 mm). It should be noted that
several other pirate perch examined contained
encysted parasites in the branchial cavities.
These parasites were white, not spherical and
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firmly attached to the gills. The eggs, while lo-
cated within the branchial cavity, were not firm-
ly attached to the gills. Size differences between
unfertilized eggs and eggs located in the gills
may have been due to fertilization and water
hardening. The time of year that these individ-
uals were collected is near the spawning time
suggested by Murdy and Wortham (1980). To
date no information is available on the reten-
tion time of eggs in the branchial chambers.
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