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ABSTRACT

Despite the fact that peacock cichlids (Cichla spp.) are important food and game fishes, little research has been
conducted on native fluvial populations in South America. Here I review ecological information obtained for
Cichla species based on recent research in Venezuela. Cichla are essentially restricted to waters of high
transparency where they often are dominant diurnal piscivores. Within Venezuela, Cichla orinocensis is the
most widely distributed species, and up to four species may coexist in certain rivers of the Rio Casiquiare Basin
in Amazonia. In Venezuela, Cichla ocellaris is restricted to the Rio Cuyun{ Basin, and Cichla cf. monoculus
is restricted to the Casiquiare and upper Orinoco Basins. In certain rivers, up to three Cichla species coexist
by partitioning available habitats: Cichla intermedia are near structure in the river channe] within or near swift
current, C. orinocensis in shallow water near the margins of lagoons and slow river reaches, and Cichla
temensis in somewhat deeper areas of lagoons and the river channel, often near banks. Cichla orinocensis and
C. temensis in blackwater rivers of the Amazon region are larger on average when compared to conspecifics
in the savanna (llanos) region of the Orinoco Basin. Nonetheless, conspecifics from diverse locations conform
to the same length-weight regression and have similar growth rates. Cichla temensis and C. orinocensis have
been successfully introduced into Venezuelan reservoirs, where C. temensis tends to inhabit deeper water.
Cichla are substrate nesters with biparental care of eggs and fry lasting up to several weeks. In fluvial
systems, reproduction is initiated during low-water conditions and continues into the flood period. Males of
all species form nucchal humps, and both sexes have more intense coloration during the reproductive period.
Characiform and perciform fishes are the major prey, and food partitioning has been documented in both
reservoirs and rivers, especially during the low- and rising-water periods. Cichla orinocensis had a broader diet
and showed less seasonal shift in diet composition than C. temensis and C. intermedia in the Rfo Cinaruco. In
Guri Reservoir, C. temensis feeds more on characiforms and less on cichlids than C. orinocensis. Peacock
cichlid populations seem to be very sensitive to fishing pressure. Given their high abundance, broad diets, and

high feeding rates, peacock cichlids may have a strong influence on prey populations, especially in oligotrophic
blackwater ecosystems.: o .

INTRODUCTION '

Peacock cichlids (Cichla spp.) are among the most
-widespread and conspicuous predatory fishes of low-
land rivers within the large drainage basins of tropical
South America. They are called pavén in Venezuela,
tucunaré in most other parts of South America, and
peacock bass by some English speakers. Peacock
cichlid is the official common name designated by the
American Fisheries Society, however this name is

the Lake Tanganyika piscivore, Boulengerochromis
microlepis, possibly attaining a larger maximum size
than Cichla temensis (>12 kg). -

. The popularity of peacock cichlids as sport:ﬁshes
denves from their ecological niche as voracious diur-
nal piscivores. The ferocity with which peacock

also used in the aquarium hobby for certain African
rift lake cichlids. By most accounts, these are the
largest representatives within the Cichlidae, with only

JOURNAL OF AQUARICULTURE AND AQUATIC SCIENCES
‘Ci1CHLID RESEARCH: STATE OF THE ART

VoLume IX

Page 93



cichlids attack baitfishes and artificial lures and the
power and tenacity of their resistance after being
hooked is now legendary among anglers. With in-
creasing frequency, peacock cichlid sportfishing sto-
ries are published in newspapers, magazines, books,
and internet web sites worldwide. This popularity has
had the unfortunate consequence of resulting in inten-
tional introductions of Cichla species in tropical and
subtropical freshwater systems around the world,
sometimes to the detriment of native fish populations.
Exotic populations of Cichla have been established in
reservoirs of Hawaii (Devick, 1969), Panama (Zaret
and Paine, 1973), Puerto Rico (Lilyestrom et al.,
1994) and Brasil (Godinho et al., 1994), and canals in
Florida (Shafland, 1993). Peacock cichlids also have
been used in native regions to control densities of
exotic tilapia in pond cultures (McGinty, 1984; Fisher
and Grant, 1994)

The capacity for exotic peacock cichlids to alter,
via predation, communities and entire ecosystems has
been demonstrated. In the 1970s, the introduction of
Cichla ocellaris into Lake Gatiin, a man-made reser-
voir in Panama, resulted in massive changes in com-
munity composition, the structure of the aquatic food
web, and even components of the terrestrial commu-
nity (Zaret and Paine, 1979). A similar scenario of
aquatic community transition followed the introduc-
tion of Cichla orinocensis and C. temensis into Las
Majaguas Reservoir in Venezuela (Barbarino, 1986;
Winemiller, 1989).

Paradoxically, this group of cichlids has been the
focus of relatively little research. Until very recently,
most of the published studies reported on exotic
populations, mostly in reservoirs. Zaret (1980) pre-
sented life history information for C. ocellarisin Lake
Gatlin, Panama. Characteristics of C. ocellaris in
Hawaiian reservoirs were summarized in technical
reports (Devick 1969, 1972), and life histories of
peacock cichlids in fish farms were investigated in
Brasil (Fontenele, 1950; Braga, 1952,1953). Aspects
of the ecology of peacock cichlids inhabiting native
rivers appear in Lowe-McConnell (1969), Goulding
(1980), Goulding et al. (1988), and Cala et al. (1996).
Descriptions of populations in Venezuelan reservoirs
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appear in Novoa (1993), Ochoa Iturbe (1993), and Gil
et al. (1993). Zaret (1977) and Winemiller (1990)
discussed the adaptive function of the caudal ocellus,
or eyespot (a dark spot with a well-defined light ring
around it), in Cichla.

Over the past 12 years, my colleagues and I have
studied fluvial and reservoir populations of peacock
cichlids in Venezuela. Much of this research was
conducted in Venezuela’s Rio Cinaruco (Orinoco
drainage in southern llanos of Estado Apure) between
1989 and present. In addition, we examined Cichlain
the Rio Casiquiare and its tributaries (Rio Negro-
Amazon drainage) between 1993-1999, Rio Aguaro
between 1995-97 (Estado Guarico), Guri Reservoir
(Rio Caroni, Estado Bolivar) between 1993-4, Las
Majaguas Reservoir (Rio Cojedes, Estado Portuguesa)
from 1984-1994, and the Modules of Apure (a system
of dikes and ponds in Estado Apure) and adjacent
Cafio Caicara from 1982-1995. Although much addi-
tional research is needed, itis now possible to summa-
rize and compare information to improve conserva-
tion of this ecologically and economically important
cichlid.

TAXONOMIC DIVERSITY AND
BIOGEOGRAPHY

According to Kullander (1986), the genus Cichla is
distinguished by alarge mouth with a forward project-
ing lower jaw, alarge laminar infraorbital bone joined
tightly to the lachrymal; a notched dorsal fin (spine
length increases until the Sth and decreases posteri-
orly until the penultimate, the last spine longer and
tightly joined with the soft-rayed portion of the dorsal
fin which is as high as the spinous portion); micro-gill
rakers on both sides of all arches, with spines on
exposed surfaces; and scaly fins, except for the pecto-
rals. Inaddition, all Cichla >100 mm standard length
(SL) have a distinct caudal ocellus (Kullander and
Nijssen, 1989). Stiassny (1982) diagnosed the genus
with four shared, derived characters of skeleton and
musculature, and in a later analysis (Stiassny, 1991)
concluded that the neotropical pike cichlids
(Crenicichla) were their closest relatives. Kullander’s
(1998) consensus tree from maximum parsimony
analysis of the Cichlidae showed the neotropicals as
polyphyletic and grouped Cichla with Crenicichla
near the base of the main neotropical cichlid radiation.
A more recent analysis based on mitochondrial DNA
(Farias et al., 1999) grouped Cichla with Astronotus



Figure 1. Cichla species documented in Venezu-
ela: C. temensis (male in breeding condition, Rfo
Pasimoni, Estado Amazonas) (left top),

C. orinocensis (Rio Pasimoni) (left center),

C. intermedia (Rio Cinaruco, E. Apure) (left bot-
tom), C. cf. monoculus (Rio Emoni, E. Amazonas)
(right top) and C. ocellaris (preserved specimen,
Rio Cuyunf, E. Bolfvar) (right center).



