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ABSTRACT
Despite the fact that peacock cichlids (Cichla spp.) areim IK>rtafit food and game fishes, little research has been
conducted on native fluvial populations in South America. Here I review ecological infonnation 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 Cuyunf Basin, and Cichla cf. monoculus
is restl:icted 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 channel 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 confonn
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, ~uction is initiated during low-water conditions and continues into the flood period. Males of
all species form nuccha1 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

and showed less S~OQal shift in dict composition than C. temensis and C. intermedia in the RIo 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 abunqance, broad diets, and

blackwater ecosystems.

INTRODUCTION
P~ock cichlids (Cichla spp.) are among the most
. widespread and conspicuous predatory fishes of low-

land rivers within the large drainage basins of trQpical
South America. They are called pav6~ in Venezuela,
tucunar6 in most other parts of South America, and
peacock bass by some English s~. Peacock
cichlid is the official commoQ name designated by the
American Fisheries Society, however this name is
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

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

The popularity of peacock cichlids as sportfishes
derives from their ecological niche as voracious diur-
nal piscivores. The ferocity with which peacock

JOURNAL OF AQUARlCULroRE AND AQVA11C SCIEN~

CICBLID RaEARca: STATE OF THE ART
VOLUME IX

Page 93



appear in Novoa (1993), Ochoalturbe (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-defmed 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 ofEstado Apure) between
1989 and present. In addition, we examined Cichla in
the Rio Casiquiare and its tributaries (Rio Negro-
Amazon drainage) between 1993-1999, Rio Aguaro
between 1995-97 (Estado Guarico), Guri Reservoir
(Rio Carom, Estado Bolfvar) 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
CafioCaicarafrom 1982-1995. Althoughmuchaddi-
tional research is needed, it is 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 a large mouth with a forward project-
ing lower jaw, a large laminar infraorbital bone joined
tightly to the lachrymal; a notched dorsal fin (spine
length increases until the 5th 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. In addition, all Cichla > 1 ()() 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

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 (Godinhoetal., 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 Gat1:in, 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. ocellaris in Lake
GatUn, 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 Calaet al. (1996).
Descriptions of populations in Venezuelan reservoirs
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Figure 1. Cichla species documented in Venezu-
eta: C. temensis (male in breeding condition, Rio
Pasimoni, Estado Amazonas) (left top),
C. orinocensis (Rio Pasimoni) (left center),
C. intermedia (Rio Cinaruco, E. Apure) (left bot-
tom), C. cr. monoculus (Rio Emoni, E. Amazonas)
(right top) and C. ocellaris (preserved specimen,
Rio Cuyuni, E. Bolivar) (right center).

All five recognized species are known from Ven-
ezuela (Fig. 1): C. ocellaris Schneider (Cuyuni Ba-
sin), C. orinocensis Humboldt (Orinoco, Casiquiare-
Negro), C. temensis Humboldt (Orinoco, Casiquiare-
Negro), C. intermedia Machado 1971 (Orinoco,
Casiquiare-Negro), and C. cf. monoculus Spix
(Casiquiare-Negro). The geographic range of each
species within Venezuela is illustrated in Figure 2,
with populations established in reservoirs represented
as dots. Cichla orinocensis and C. temensis are the
most widespread within Venezuela, and range through-
out the Rio Negro Basin and into other rivers of

rather than the crenicichlines, and also concluded that
neotropicaI cichlids were monophyletic as assumed

previously (Stiassny, 1991).
Five Cichla species are currently recognized by

systematists, but several additional species from the
Amazon Basin apparently require description
(Kullander, 1986; Ku11ander and Nijssen, 1989).
Kullander (1986) indicated that five species were
valid, but more recently suggested 11 taxa (K" l1~nder
and Nijssen, 1989). To date, the largest number of
coexisting Cichla species have been found in the
upper Rio Orinoco and upper Rio Negro Basins in
southern Venezuela (Machado, 1971; Winemiller un-
published data). This region lies on the western fringe
of the Guyana Shield and harbors some of the richest
aquatic and terrestrial diversity of fauna and flora on
earth (Goulding et aI., 1988; Berry et al., 1995).
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Figure 2. Map of Venezuela indicating locations of Cichla species based on records of the Museo de
Zoologia, UNET.I .HZ, Guanare, Estado Portuguesa and information for reservoirs (dots) reported in
Rivas Larrazabal (1993).

eastem Amazonia in Brasil. Restricted to the Essequibo
River Basin and coastal rivers to the east, C. ocellaris
is not sympatric with congeners in Venezuela. Within
Venezuela, C. cf. monoculus has only been collected
in rivers of the Rio Casiquiare and upper Rio Orinoco
basins. This species is widespread in the western,
southern, and central regions of the Amazon Basin.
Based on current records, C. intermedia has a disjunct
range with populations in southern Apure and the
lower Rio Caura (E. Bolivar) separated from each

other by nearly 300 kIn, and these two separated from
the population of the upper Orinoco-Casiquiare by a
700 kIn stretch of the Rio Orinoco, a region that has
not been extensively studied.

Recent surveys in the Casiquiare Basin of south-
ern Venezuela revealed several locations where four
species coeXist (Winemiller, unpublished data), in-
cluding the Casiquiare Channel from its confluence
with the Upper Orinoco to the mouth of the Rio Siapa,
and two Siapa tributaries, the Emoni and Manipitare.
Three species of Cichla ( C. orinocensis, C. intermedia,
C. temensis) are sympatric in the Rio Cinaruco and
Capanaparo Basins of southern Estado Apure, a re-
gion where much of my recent research has been
focused. This region of the Venezuelan llanos expe-
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riences markedly seasonal rainfall and contains sandy,
nutrient-poor soils, savanna vegetation. and clear
acidic streams. The same three Cichla species are also
found in blackwater rivers of Venezuela's Estado
Amazonas. Following Sioli (1975), blackwater rivers
are stained with dissolved organic compounds and
have low pH. conductivity, dissolved inorganic nutri-
ent concentrations, and concentrations of suspended
sediments. The annual distribution of rainfall is
greater and less seasonal and the landscape more
dominated by evergreen tropical forests as one travels
southward through Venezuelan Amazonia. Both of
these areas enjoy special protected status: the Cinaruco/
Capanaparo as a National park and faunal reserve, and
the upper Orinoco/upper Rio Negro region contains
national parks and reserves for indigenous peoples.
Because of the remoteness of the area. the fish stocks
in southern Amazonas are less exploited.

A detailed description of C. ocellaris appears in
Kullander and Nijssen (1989). Venezuelan speci-
mens of C. ocellaris are rare in museum collections,
but all Cichla examined from the Rio Cuyuni conform
to this species. Cichlaocellaris bas a moderately deep
body relative to known congeners. Like all Cichla,
coloration is variable depending on ontogenetic stage
and reproductive state. Sexual dichromatism has not
been documented in this species. In live adults, the
background varies from grey-green to yellow or ol-
ive-green, the dorsUm darker than the flanks and the
belly very light. Three black vertical bars are on the
flanks, the first two with a faint extension of the bar
that reaches further ventrally. In adults, the dorsal
portion of each bar consists of irregular dark blotches,
lined by bright yellow or gold spots. Small irregular
black spots are generally present on the post orbital,
cheek. and opercular regions. In most individuals,
black blotches and spots are sometimes present on the
flanks, especially near the belly and on the caudal
peduncle. Juveniles «50 mm SL) lack vertical bars
but have three large black spots on the flanks. They
also lack the caudal ocellus but have a large black spot
at the caudal fin base (adults of all Cichla species have
the caudal ocellus, and small juveniles of all species
lack it). Colors, especially the orange-red of the
throat. pelvic fins, anal fin and lower half of the caudal
fin, are more intense in breeding individuals of both
sexes (Zaret, 1980). This situation holds true for the
other four species studied in Venezuela (all five have
the orange-red coloration in the same areas), and

males of all five species fonD a nucchal hump (a
bulging accumulation of fatty tissue on the forehead)
just prior to and during the reproductive period. In
addition, the iris of both sexes of all four Orinoco-
Casiquiare Cichla species turns blood red during the
reproductive period, and this presumably is a charac-
teristic of all members of the genus.

Kullander (1986) provides a detailed description
of C. monoculus, and the species identified here as C.
cf monoculus appears to agree with this description,
although given its disjunct geographic distribution
with Amazonian populations, further investigation is
warranted. This species is present in the upper Orinoco
and upper-mid reaches of the Rio Casiquiare and
tributaries, but no records of C. monoculus exist for
the extreme blackwaters of the lower Casiquiare (in-
cluding the Rio Pasimoni and tributaries) and upper
Rio Negro in Venezuela and Brasil. Relative to C.
ocellaris, C. monoculus is more slender in adulthood,
has a discontinuous rather than continuous lateral line,
wider vertical bars on the flanks that extend ventrally
from the dorsum rather than beginning slightly below
the dorsal fin base. To date, the only significant study
of C. monoculus ecology was conducted in the Co-
lombian Amazon (Cala et al., 1996).

Machado ( 1971) gave the taxonomic descriptions
of C. intermedia, a species only know from Venezu-
elan territory, and also described general features of
C. orinocensis (using the name C. ocellaris) and C.
temensis. Cichla intermedia, a vividly colored fish, is
sometimes referred to as the royal or blackstripe
peacock cichlid, or pav6n royal. Depending on envi-
ronmental conditions and reproductive state, the back-
ground color of this species varies from a dull grey-
green to a brilliant turquoise-green. The ventral half
of the head and body is bright yellow in some indi-
viduals. There is a very distinct black lateral band,
actually composed of a series of interconnected verti-
cally-elongate blotches, along the entire length of the
body. These blotches sometimes show a faint vertical
bar extending dorsally to just below the base of the
dorsal fin and ventrally toward the white belly. Small
black flecks often appear on the post orbital region,
cheeks, opercles, and especially the flanks. Juveniles
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Table 1. Maximum documented length, maximum age, mean growth rate, and minimum size of
maturation reported for Cichla species from Venezuela (from Jepsenet aI., 1999; Winemilleret aI., 1997;
Winemiller, unpublished data).

Maximum Agel

(yr)

Maximum SL

(mm)
Mean Growth Rate

(mm/yr)

Minimum SL

Maturation (mm)

C. orinocensis 455 rivers
550 reservoirs
810 rivers
621 reservoirs
429 rivers

'"( 28.5 310 male
270 female
360 male
325 female
320 male
270 female

C. temensis 9 46.0

C. intermedia t) 19,6

225 rivers 2
346 rivers 3 [5+] 4

C. ocellaris
C. cr. monoculus [230] 4

i estimates based on annuli and assuming fishes spawn for the fIrst time at age 1 (from Jepsen et aI.,

1999)
2 Kullander (1986) reported maximum SL= 410 mm for C. ocellaris in Guyana.
3 CaIa et aI. (1996) reported maximum SL= 504 rnm for C. monoculus in Peru.
4 estimate from the Peruvian Amazon based on a length-frequency method of age estimation (CaIa

et aI., 1996)

Small juveniles «50 rom SL) have two black spots on
the flanks anteriorly, and a black lateral stripe on the
posterior third of the body (Fig. 3). In exuemely
blackwaters, such as in Guri Reservoir, C. orinocensis
sometimes has a bronze background coloration and
numerous, small white spots on the body and fms.

Coloration of C. temensis is highly variable de-
pending on ontogenetic stage, state of reproductive
maturation, and breeding preparedness. Juveniles
«50 rom SL) have a black horizontal stripe extending
from the shoulder to the base of the caudal fin (Fig. 3).
Larger juveniles, subadults, and nonbreeding adults
are bronze with a broad, dark lateral band that extends
the length of the body and tIU"ee broad vertical bars
spaced apart evenly below the length of the dorsal fm.
The body may be covered with white or cream spots,
some diffuse, and others arranged in horizontal dashes
above and below the 18teral band. The head, dorsal
fin, and caudal fin also have white spotting. The head
has large, irregular black blotches on the postorbital
and dorsal part of the opercular region. This black
pigmentation seems to be larger and extends further
ventrally on the head in adult females, but this requires
systematic study for verification. Smaller, scattered

have a more uniform lateral band than adults, and the
faint vertical bars often are apparent

Cichla orinocensis is similar in appearance to C.
ocellaris, indeed, the species has been erroneously
identified as that species in most of the literature prior
to Kullander (1982) and much confusion remains
even today. Cichla orinocensis has a discontinuous
lateral line and generally has a more brilliant back-
ground coloration than C. ocellaris that ranges from
yellow to green. Adults lack distinct vertical bars
(some smaller individuals may show a very faint
pattern of vertical baring above and below the spots)
but instead have three large, sometimes irregular,
black spots along the flanks. Similar to the caudal
ocellus, each spot has a bright yellow or gold outline,
which gives rise to the common name three-star or
butterfly peacock (pav6n tres estrellas, pav6n mari-
posa). Cichla orinocensis essentially lacks any black
markings on the head that are present in congeners.
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Figure 3. Preserved juvenile specimens
C. orinocensis (top) and C. temensis
(bottom).

Figure 4. Female (top) and male (bottom)
specimens of C. temensis captured from the
Rio Cinaruco during January 1993 with
coloration in transition between
nonbreeding and breeding patterns.
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black spots also appear on the cheek and opercle of
both sexes. Breeding adults turn green with the
dorsum darker than the ventrum. and the red-orange
coloration of the throat, anal fin, and lower half of the
caudal fin intensifies in the manner typical of all
Cichla. The orange coloration can extend onto the
belly and ventral flanks in some individuals. Ripe and
breeding adults also have three broad black bars that
extend from the base of the dorsal fm to the ventral
flanks, which normally are white. Fish in transition
between the nonbreeding and ripe/breeding colora-
tion pattern are encountered frequently, often with a
dull olive-green background coloration, black verti-
cal bars, and white spotting on the head, body, and fms
(Fig. 4). The highly variable coloration pattern of C.
temensis causes considerable confusion among sport
anglers, many of whom erroneously conclude that
multiple species are represented. Among the various
local names used for this species are "pav6ncinchado",
"pav6n trucha" and "lapa" in Venezuela, and "tucunare
pinima" in Brasil. Banded and speckled peacock are
two of the most common English names used for this

species.

HABITAT ASSOCIA nONS
Although peacock cichlids collectively inhabit a di-
versity of habitats ranging from streams to large
reservoirs, each species has fairly distinct habitat
affinities which are particularly apparent in regions
were two or more species coexist. The universal
requirement of all Cichla species appears to be high
water transparency, warm temperatures, and access to
lentic habitats for feeding and/or reproduction. The
need for clear water apparently is tied to the fact that
Cichla are strictly diurnal predators that rely on vision
and rapid pursuit to capture prey. In all of my field
experiences, I have never found peacock cichlids in
turbid waters associated with whitewater systems
(i.e., neutral pH, high conductivity, high concentra-
tions of suspended clays and other sediments, and
high nutrient concentrations). Undoubtedly, they are
able to traverse stretches of turbid water within the Rio
Orinoco in order to disperse among the many mar-
ginallagoons and clearwater tributaries (the latter

having few suspended particulates, high transpar-
ency, and low to neutral pH). The broader distribution
of C. orinocensis relative to its congeners suggests
that this species is more tolerant of turbidity. For
example, C. orinocensis is well established in Cafio
Caicara (E. Apure), a river with characteristics that are
intermediate between whitewater and blackwater sys-
tems (e.g., moderate-high transparency, staining from
organic compounds, pH 6-6.5, and floating aquatic
macrophytes). It is unclear if the species has a historic
presence in this river, which forms the northwestern
limit of its geographic range, or if it colonized from the
adjacent modules, a dike/pond system constructed
during the 1970s. In other regions of the llanos, C.
orinocensis is sometimes found in excavated ponds
and shallow impoundments with moderate transpar-

ency.
The five Cichla species in Venezuela show con-

sistent patterns of association with waters of different
physicochemical characteristics according to Sioli' s
(1975) classification scheme for tropical rivers. As
mentioned above, C. orinocensis seems to be most
tolerant of a wide range of conditions ranging from
extreme blackwaters, to clear waters, to waters with
characteristics intermediate between them and those
of white waters. Even so, there is no question that C.
orinocensis achieves greatest population densities
under classic clearwater (e.g., Aguaro, Cinaruco) and
blackwater (e.g., Pasimoni) conditions. Cichla
orinocensis penetrates further into headwaters than C.
temensis, and occurs more frequently in small tribu-
tary streams that flow directly into large rivers. Ap-
parently, these two species are eliminated from a large
region of the Guyana Shield (corresponding to most of
Estado Bolivar and eastern Estado Amazonas) by the
presence of cataracts. Cichla temensis seems to be
entirely restricted to clearwater and blackwater rivers,
and C. intennedia and C. cf. monoculus apparently are
restricted to clearwater rivers of the upper Orinoco-
Casiquiare region (plus the moderate blackwater Rio
Capanaparo and blackwater Rio Caura as northern-
most limits in the case of C. intennedia).

Recent studies (Jepsen et al., 1997; Winemiller et
al., 1997) based on extensive sampling with hook and
line and nets described the habitat associations of the
three peacock cichlid species in the Rfo Cinaruco.
Both studies discovered a high degree of habitat
separation among the species (Fig. 5). Cichla
intennedia is essentially restricted to the main chan-
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Table 2. Regression equations, r-square values, and sample sizes for In-weight x In-length regressions
for four Cichla species based on data pooled across sexes and populations studied by Jepsen et aI. (1999).

r2Regression n

C. orinocensis In(W)= 3.16(L) - 18.5 0.97 380

1n(W)= 3.08(L) - 18.2 0.99 720C. temensis

C. intermedia In(W)= 3.09(L 18.2 0.95 13k

C. ct. monoculus In(W)= 2.83(L) - 16.0 O.7S 15

nel of the river, especially areas where flowing water
passes over submerged timber or rocky shoals. Cichla
intennedia tend to swim near the bottom, aDd are
much more hesitant than their congeners to rise high
in the water column to attack bait or lures. On several
occasions, I have noted isolated pairs nesting in shal-
low water near the edge of secondary channels. In
each case, the nest was constructed over a sand sub-
strate and located in or near slow current. The species
has been observed in lagoons very infrequently, and
all cases apparently involved fish searching for nest-
ing sites (D.A. Arrington, personal communication).

Cichla orinocensis was c~ near the edge of
channels and lagoons, often near submerged structure
where water flow is slow or absent. In the main river
channel, the species seems to be less common over
broad. open reaches that lack structure. Cichla temensis
occupied the broadest range of habitats in the Rio
Cinaruco, and overlapped with both of its congeners.
In general, C. temensis was about equally distributed
in channels and lagoons, and larger individuals in-
habit deeper waters than smaller conspecifics. Cichla
temensis occurs in areas with or without cover (rocky
shoals or woody debris) aDd in areas with no flow or
moderate to high current velocity. When in pursuit of
schooling prey, loose groups of C. temensis some-
times attack at the water's surface in the middle of the
main channel, particularly where the channel be-
comes broad and shallow. Cichla temensis, including
the largest size classes, can be captured by retrieving
a surface lure over shallow areas where water flows
over sand ridges into deeper troughs aligned perpen-
dicular to the direction of flow. In the Rio Cinaruco,
C. temensis occupies deeperregions than C. orlnocensis

and occurs more frequently in the main channel,
including areas with moderate to fast water velocity .
A similar pattern of interspecific habitat segregation
was observed in the RIo Pasimoni, a river that lacks C.
intennedia (Winemiller et aI., 1997). In the Pasimoni,
C. temensis was captured less frequently from channel
habitats when data are compared to those from the
Cinaruco.

Cichla orinocensis is widely distributed in the
RIo Aguaro and its tributaries. In the larger down-
stream reaches of the RIo Aguaro, the species is more
abundant in lagoons, but it is found in nearly all
channel and backwater habitats of small, low-velocity
streams of the region. Apparently C. temensis was
abundant in the RIo Aguaro prior to the 1970s, but
overfishing has reduced the population to the point
that the species is captured there infrequently (D.
Rodriguez and D. Taphorn, unpublished data).

In Guri Reservoir, C. orinocensis and C. temensis
occupy the shallow waters of the littoral zone, espe-
cially in protected coves where small prey fishes are
most abundant (Williams et aI., 1998). Guri peacock
cichlids are rarely captured from areas where depth
exceeds 5 m, and in those instances when they are,
substantial stands of submerged timber generally are
present. Based on the composition of diets, Williams
et aI. (1998) concluded that C. temensis forages in
deeper waters than does C. orinocensis. Based on
gillnet catch da~ C. temensis was estimated to be
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Figure S. Schematic diagram
of a segment of the Rio Cinaruco

channel showing habitat
affmities of Cichla species

(I = C. intennedia,
0 = C. orinocensis,

T = C. temensis).
Arrows indicate regions

of strongest current velocity,
thin lines indicate

depth contours.
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more abundant in Guri, and both species have de-
clined in abundance between the mid-1980s and
present. This decline probably has been due to a
gradual decline in aquaiic production in this olig-
otrophic reservoir, rather than fishing pressure.

FEEDING ECOLOGY AND SPE~
INTERA cnONS
The vast majority of Cichla are piscivorous, with
adult size classes only occasionally consuming shrimp
and other ~uatic invertebrates. The exception ap-
pears to be certain populations inhabiting reseryoirs.
In Las Majaguas, Barbarino found significant frac-
tions of shrimp in the diets of both C. orinocensis and
C. temensis (Table 3). Small juveniles consume
aquatic microcrustacea. and fishes >50 mm consume
fishes, aquatic and terrestrial insects, and shrimp, with
fishes being consumed increasingly by larger size
classes. In the Rio Cinaruco, the system where we
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have the most dietary data for Cichla, fishes com-
prised from 80-100% of the diet of peacock cichlids
based on the volume of stomach contents. Resource
partitioning was documented, especially during the
low and rising water periods. During the dry season,
Cinaruco C. orinocensis and C. temensis feed heavily
on small characifonn fishes, and C. intennedia con-
sume a variety of fishes, including small catfishes. As
water levels rose, C. temensis fed more on juvenile
Cichla and silurifonn fishes, C. intennedia fed more
on insects and crustacea, and C. orinocensis fed on a
wide variety of fish prey. Cichla orinocensis had a
broader diet overall, and showed less seasonal shift in
diet composition than C. temensis and C. intennedia.
This can perhaps be explained by the fact that C.
orinocensis forages in shallow water near the inter-
face with terrestrial vegetation throughout the year,
whereas the other two species tend to be in the channel
or funherfrom shore during the falling and low-water
periods, but move into these areas during the flood
period. Table 3 summarizes Cichla diets based on
studies conducted in four systems.

In Guri Reservoir, C. temensis consume more


