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Feeding habit of Eigenmannia trilineata Lopez & Castello, 1966
(Teleostei: Sternopygidae) of Parque Estadual de Itapud, RS, Brazil

Julia Giora, Clarice B. Fialho and Ana Paula S. Dufech

This study aims to describe the feeding habits of a population of the weakly electric fish Eigenmannia trilineata from
Southern Brazil through the monthly frequency variation of replection (RI) and hepatosomatic (HSI) indexes, condition factor
(CF) and dietary analysis of the species, besides the comparison of the results with abiotic factors. We collected 428 specimens
from June/2002 to May/2003 with a dip net and electric fish detector. Stomach contents were analyzed using three measurements:
frequency of occurrence of food items, percentage composition per prey type and feeding importance index. Microcrustacea
and autochthonous insects were the dominant food items in the stomachs of E. trilineata. The adults (males larger than 63.5
mm and females larger than 80.5 mm) exhibited little alteration in their diet during the reproductive period and ingested more
variety of food items. The RI of males, but not females, showed peaks before and after the reproductive period, having
significant correlation with the HSI. Condition factor was more influenced by stomach weight in males and by the gonad weight
in females. No correlation between abiotic factors and feeding activity was identified.

Este estudo objetiva descrever o habito alimentar de uma populagio da espécie de peixe elétrico Eigenmannia trilineata do
Sul do Brasil, através da variacdo das freqiiéncias mensais dos indices de reple¢do (IR), hepatossomatico (IHS), fator de
condi¢do (FC) e andlise da dieta da espécie, além da comparagao dos resultados obtidos com fatores abidticos. Foram coletados
428 exemplares entre os meses de junho/2002 e maio/2003 com o auxilio de rede do tipo puca e um detector de peixe elétrico. Os
conteudos estomacais foram analisados utilizando trés métodos de mensuragdo: freqiiéncia de ocorréncia de itens alimentares,
composi¢do percentual por tipo de presa e indice de importancia alimentar. E. frilineata apresentou microcrustaceos e insetos
autoctones como alimentos principais. Os adultos (machos maiores que 63,5 mm e fémeas maiores que 80,5 mm) tiveram
pequena alteracdo em sua dieta durante o periodo reprodutivo e ingeriram uma maior variedade de itens do que os juvenis. O
IR dos machos apresentou picos antes e depois do periodo reprodutivo, obtendo correlagdo significativa com o IHS, fato este
ndo verificado para as fémeas. O fator de condigdo foi mais influenciado pelo peso do estdmago nos machos e das gonadas nas
fémeas. Nao foi identificada correlagdo entre fatores abidticos e a atividade alimentar da espécie.
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Introduction most sternopygid species is very poorly understood (Albert,

2003).

The order Gymnotiformes is restricted to Neotropical fresh-
water, occurring from Guatemala to Argentina, and also on the
Caribbean island of Trinidad (Mago-Leccia, 1976). These
South American electric fishes are a very successful group,
being found in all kinds of aquatic habitat, including river
channels, flood-plains, flooded forests, forest streams, cata-
racts, swamps, coastal creeks and estuarine reaches
(Crampton, 1998).

The Family Sternopygidae are known from the continen-
tal waters of all South American countries except Chile, rang-
ing from the La Plata River of Argentina to the Tuira River of
Panama (Albert, 2001). The ecology and natural history of

Few studies about diet and feeding habits of gymnotiform
electric fishes are available. Barbieri & Barbieri (1984) described
the nutritional dynamic of Gymnotus carapo of the family
Gymnotidae, from the Lobo dam, Sao Paulo, Brazil. Other
gymnotiforms are quoted in studies of the trophic structure
of fish communities in different localities of Brazil (Soares,
1979; Mérigoux & Ponton, 1998; Hahn ez al., 1997; Agostinho
etal.,2003; Alves-Gomes, 1997).

This study aims to describe the diet of an Eigenmannia
trilineata population from lagoa Negra, Parque Estadual de
Itapua, Rio Grande do Sul state, Brazil, to compare juvenile
and adult feeding habits, and test possible relations between
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the feeding activity and abiotic factors such as temperature,
rainfall and photoperiod. The species Eigenmannia trilineata
is known to occur in the Parana and Paraguay river basins of
Brazil, Argentina, Paraguay and Uruguay (Albert, 2003), but
we herein additionally recognize this species as occurring in
the Laguna dos Patos drainage

Material and Methods

Study area. The Parque Estadual de Itapua, in the Southern
Brazilian state of Rio Grande do Sul, is a state park with an
area of 55.66 km?. It represents the last preserved ecosystem
unit in the Porto Alegre metropolitan region, and includes
grassland, dunes, lakes, islands, beaches and forested hills
along the margins of the lago Guaiba and laguna dos Patos.

Lagoa Negra covers 17.5 km? and is separated from la-
guna dos Patos by sand dunes almost completely covered
with bushes and herbs. The lagoa Negra west margin, oppo-
site to the laguna dos Patos, consists of an area used to raise
cattle, with abandoned irrigation channels for rice cultivation
and some areas of Eucalyptus plantation.

The collection site was located in an abandoned rice irri-
gation channel flowing into lagoa Negra’s west margin. The
water has low transparency due to the large amount of or-
ganic matter in suspension, low acidity, a muddy bottom and
an average depth of Im. There was a predominance of aquatic
macrophytes, with E. trilineata often being encountered in
the root mats of Pistia stratiotis, Salvinia auriculata, and
roots of Poligonum sp.

Sampling. Collections were made monthly from June 2002
until May 2003 (but bimonthlyh between October 2002 and
February 2003), in order to monitor the reproductive season-
ality of E. trilineata and assess possible influences on feed-
ing dynamics. Specimens were collected between 11:00 a.m.
and 12:30 p.m. using a dip net under floating vegetation and
an electric fish detector, which is an audio-amplifier connected
to electrodes mounted on the end of a pole.

The specimens were fixed in the field in 10% formalin so-
lution. Temperatures of water and air were registered at the
time of collection. Rainfall data were obtained at the Meteo-
rology District of Porto Alegre. Sunrise and sunset times and
photoperiod were obtained with the program Skymap.

In the laboratory, fishes were transferred to 70% ethanol
and after that total length (Lt) in millimeter and total weight
(Wt) in grams were measured. Individuals were dissected to
register liver (W1) and stomach (Ws) weight in grams, and
intestine length (Li) in millimeters. Voucher specimens were
catalogued in the fish collection of the Departamento de
Zoologia, Universidade Federal do Rio Grande do Sul, Porto
Alegre, Brazil (lots UFRGS 5719 and UFRGS 6635).

Data analysis. Stomach repletion index (RI) and hepatosomatic
index (HsI) were estimated following the adapted formula from
Santos (1978). These indexes represent the percentile organ
weight related to the fish total weight: RI=Ws x 100/Wt; and
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HsI = W1 x 100/Wt; where Ws corresponds to the stomach
weight, W1 to the liver weight and Wt to the total weight. The
Spearman’s non-parametric test was used to verify possible
correlations between RI and Hsl.

The condition factor (CF) was estimated by the associa-
tion of weight and length: CF = (Wt/Lt%) x 100.

Mean monthly values of the condition factor were deter-
mined with these estimated values. CF was corrected by the
following expressions to verify the influence of gonad and
stomach weight in this condition factor variation: CF1 =[(Wt
—Wg)/ Lt4] x 100; and CF2 =[(Wt+ Ws)/ Lt] x 100. Differ-
ences between CF — CF1 = ACFI (gonad influence) and CF1 —
CF2 = ACFII (stomach influence) were calculated.

The intestinal quotient (IQ) represents the ratio of the
intestine length related to the total length. 1Q is calculated
by: IQ = Li/Lt; Li corresponds to the intestine length and Lt to
the total length.

Multiple regression with analysis of variance (ANOVA)
was applied to verify possible dependence between the rain-
fall, photoperiod and temperature abiotic factors and the feed-
ing activity (Zar, 1999).

Stomach content analysis was performed with the help of a
stereomicroscope and the organisms in the stomach contents
were identified to the lowest possible taxonomic level. The ali-
mentary items were analyzed by the frequency of occurrence
method (Hyslop, 1980) and by percent composition method
(Hynes, 1950), where the number of times that each item has
occurred is treated as the percent of the total number of occur-
rences of all items. To accomplish that, the items were grouped in
ample taxonomic and ecological categories: Microcrustacea
(Microcr), digested organic material (DOM), autochthonous in-
sects (Aul), allochthonous insects (All), Arachnida (Arac), plant
material (PM), sediment (Sed), and other (Other).

The importance of each of these alimentary categories in
the diet of the species was estimated by a semi-quantitative
abundance scale, where each category contribution is esti-
mated according to the area that it occupies in relation to
total content. The scale used was based on Granado-Lorencio
& Garcia-Novo (1986): 0 —absent; 1 —scarce (less than 25%);
2 — frequent (25% to less than 50%); 3 — very frequent (50%
to less than 75%); 4 — abundant (75% to 100%). From this
scale the index of alimentary importance (IAI) was calculated
from the formula (Granado-Lorencio & Garcia-Novo, 1986):
IAI= S[(X, .k)/(n-1)]; where X, equals the frequency of oc-
currence of a certain diet component X, with category k; K is
the abundance category (0,1,2,3 and 4), and n is the number
of categories of the scale.

According to Guillen & Granado (1984), main food is that
which presents IAI values above 0.3; additional food from
0.3 to 0.15, and accidental food presents values below 0.15.
Data were evaluated monthly.

Comparisons were made between juvenile and adult di-
ets. Males with total length exceeding 63.5 mm and females
with total length exceeding 80.5 mm were considered adults.
These measurements correspond to the first gonadal matura-
tion size (Giora pers. obs.).
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Table 1. Frequency of occurrence of identified food items for E. trilineata adults (*=allochthonous origin).
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Alimentary Items Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May
Crustacea 100 100 100 100 96.77 963 100 86.67 100 100 100 100
Decapoda 0 0 0 0 0 0 0 3.33 0 0 0 0
Microcrustacea 100 100 100 100 96.77 963 100 86.67 100 100 100 100

Cladocera 9545 100  96.43 100  93.55 66.67 7429 4333 55.17 88 96 100
Copepoda 81.82 100  89.28 96.15 96.77 963 97.14 86.67 93.1 96 100 100
Ostracoda 9091 625 6786 6538 645 1481 17.14 36.67 34.48 72 52 25.81
Insecta 9091 100 100 100 100 100 100 96.67 100 100 100 100
Diptera 68.18 100  89.28 96.15 9032 92.59 9429 8333 89.66 100 92 100
Brachycera* 0 12.5 0 385 323 0 0 3.33 0 0 0 0
Chironomidae (larvae) 68.18 100  89.28 96.15 9032 9259 9429 8333 89.66 100 92 100
Chironomidae (pupae) 0 12.5 0 38.46 16.13 11.11 20 6.67 0 4 4 25.81
Hymenoptera* 22.73 1878 3.57 15.38 0 0 2.86 10 0 4 0 0
Formicidae* 22.73 1875 3.57 1538 0 0 2.86 10 0 4 0 0
Ephemeroptera (nymph) 9.09 4375 1428 8846 61.29 7037 57.14 1333 13.79 32 36 61.29
Ephemeroptera (larvae) 0 0 0 0 0 3.7 0 0 13.79 4 0 3.23
Coleoptera (adult)* 0 6.25 0 0 0 0 0 0 0 0 0 0
Coleoptera (larvae) 0 0 3.57 3.85 6.45 0 8.57 6.67 0 0 0 12.9
Odonata (nymph) 0 625 1428 19.23 129 2593 37.14 6.67 13.79 8 16 3.23
Trichoptera 0 0 0 4231 3548 37.04 4857 66.67 89.66 100 96 96.77
Lepidoptera (larvae)* 0 625 7.14 0 323 1111 2571 16.67 24.14 20 20 19.35
Hemiptera 0 125 7.14 30.77 3226 741 1143 0 3.45 0 0 0
Heteroptera 0 625 7.14 30.77 3226 741 1143 0 3.45 0 0 0
Auchenorrhyncha* 0 6.25 0 0 0 0 0 0 0 0 0 0
Isoptera* 0 0 0 0 3.23 0 0 0 0 0 0 0
Insects parts 5454 93.75 82.14 9231 83.87 77.78 88.57 60 44.83 56 60  29.03
Aracnida 0 0 21.43 23.08 51.61 33.33 37.14 43.33 31.03 28 16 35.48
Acarina 0 0 21.43 23.08 51.61 3333 37.14 40 31.03 28 16 35.48
Aranae 0 0 0 0 0 0 0 6.67 345 0 0 0
Mollusc Gastropodo 0 0 0 0 0 0 2.86 0 3.45 0 0 0
Fish oocyte 13.64 0 0 0 323 1111 571 20 3.45 0 0 0
Scale 9.09 6.25 0 0 0 3.7 0 0 0 0 0 0
Spicule 4.54 0 0 0 0 0 0 0 0 0 0 0
Organic Material 100 100 100 100 100 100 100 100 100 100 96 100
Plant Material 100 9375 82.14 7692 7742 9259 100 90 89.66 96 92 96.77
Sediment 2273 375 4286 46.15 58.06 88.89 9429 93.33 89.66 92 92 90.32
n 22 16 28 26 31 27 35 30 29 25 25 31
Results out the year. PM represented an additional food item for juve-

During this work 428 specimens of E. trilineata were col-
lected: 209 males (total length 35.29 mm - 247.79 mm), 195
females (34.76 mm - 170 mm) and 24 larvae (16.95 mm - 32.02
mm) (Nakatani et al.,2001).

A total of 28 food items were found in adult stomachs the
most frequent being: Microcrustacea (Cladocera, Copepoda,
Ostracoda), chironomid larvae, non-identified insect parts,
digested organic material, plant material and sediment (Table
1). Only 17 items were found in juvenile stomachs the most
frequent being: Microcrustacea (Cladocera, Copepoda,
Ostracoda), chironomid larvae, digested organic material, plant
material and sediment (Table 2).

The percent composition was calculated for all the indi-
viduals, without adult and juvenile separation, with the pur-
pose of presenting a general view of ingested item categories
for the species. The most represented categories were DOM,
Microcr and Aul, followed by PM and Sed. Arac, All and
Other had a minor apperance in the diet composition (Fig. 1).

The index of alimentary importance (IAI) was calculated
separately in adults and juveniles (Tables 3 and 4).
Microcrustacea was a main food item for juveniles during all
months, and from main to additional item for adults. DOM
constituted a main item for both juveniles and adults through-

niles and adults during almost all months. Aul varied monthly
from main to additional item in juveniles and represented an
accidental food item only in one month. The same food cat-
egory constituted a main food item in almost all months for
adults. The occurrence of Sed in stomach contents had a
very similar distribution in both juveniles and adults, being
classified as an additional or accidental food item. All, Arac
and Other were absent or accidental food items for adults and
juveniles.
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Fig. 1. Percent composition of Eigenmannia trilineata ali-
mentary items calculated for both adult and juveniles.
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Table 2. Frequency of occurrence of identified food items for E. trilineata juveniles (¥*=allochthonous origin).

Feeding habit of Eigenmannia trilineata

Alimentary Items Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May
Crustacea 100 100 75 100 100 100 100 100 100 100 100 100
Microcrustacea 100 100 75 100 100 100 100 100 100 100 100 100
Cladocera 100 100 75 100 100 8333 100 66.67 62.5 100 100 50
Copepoda 72.73  93.75 75 100 100 100 100 100 100 100 100 100
Ostracoda 81.82 31.25 50 125 2222 0 0 3333 125 66.67 0 0
Insecta 100 81.25 75 100 100 100 50 100 100 100 100 100
Diptera 9091 68.75 75 100 100 66.66 50 100 87.5 88.89 50 100
Chironomidae (larvae) 9091 68.75 75 100 100 66.66 50 100 87.5 88.89 50 100
Chironomidae (pupae) 0 0 0 125 11.11  16.67 0 0 0 0 0 0
Hymenoptera* 2727 125 0 0 0 0 0 0 0 11.11 0 0
Formicidae* 2727 125 0 0 0 0 0 0 0 0 0 0
Vespidae* 0 0 0 0 0 0 0 0 0 11.11 0 0
Ephemeroptera (nymph) 0 12.5 0 37.5 5556 33.33 0 0 0 0 0 0
Ephemeroptera (larvae) 0 0 0 0 0 0 0 0 12.5 0 0 0
Odonata (nymph) 0 0 0 0 11.11  16.67 0 0 0 11.11 0 0
Trichoptera 0 0 0 25 2222 33.33 0 0 125 7778 50 100
Lepidoptera (larvae)* 0 0 0 0 11.11 0 0 0 0 0 0 0
Insect parts 63.64 50 25 75 88.89 50 0 33.33 75 33.33 25 0
Aracnida 0 0 0 25 2222 0 0 0 0 11.11 0 0
Acarina 0 0 0 25 2222 0 0 0 0 11.11 0 0
Organic Material 100 100 100 100 100 100 100 100 100 100 100 100
Plant Material 81.82 56.25 50 87.5 66.67 100 50 33.33 75 100 50 100
Sediment 9.09 18.75 75 37.5 5556  66.67 50 100 50 44.44 75 100
n 11 16 4 8 9 6 2 3 8 9 4 2

Mean values of the repletion index (RI) rose during the
months of August and October 2002 and March 2003 for
males, and during early October 2002 and late December 2002
for females (Fig. 2). The hepatosomatic index (HsI) showed a

Females
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Fig. 2. Monthly distribution of the repletion (RI) and
hepatosomatic indexes (Hsl) average values of Eigenmannia
trilineata males and females.

similar distribution to the RI both in males and females, with
higher values in June 2002 for both sexes (Fig. 2). The corre-
lation between these two indexes was positive and significant
in males (r= 0.76 and p= 0.0004) and non-significant in fe-
males (r=0.3624 and p=0.1529).

Monthly data for rainfall, photoperiod and temperature
are summarized in Table 5. A significant dependence on these
values related to RI of males (F=1.137; 1.092; 1.683) and fe-
males (F=0.621; 0.679; 0.488) was not verified according to
the analysis of variance (Anova) of multiple regression.

The distribution of the average values of the condition
factor (CF) was similar in males and females. For males the
higher value occurred in September 2002 and late January,
March and May 2003. For females the period of greater eleva-
tion occurred from June to August and late November 2002,
and January 2003 (Fig. 3). The variation of the condition factor
without the gonad weight (CF1) and without the gonad and
stomach weight (CF2) presented the same variation tendency
of'the initial condition factor, but with lower values (Fig. 3).

The difference in the analysis between CF- CF1 (ACF1)
and CF- CF2 (ACF2) showed the period of influence of each
organ in the condition factor. The ACF1 variation indicated
that gonad growth influenced the condition factor primarily
in November 2002 for males (Fig. 4). The influence of gonadal
developoment is more evident in females than in males,
increasing from early October 2002 to late February 2003. The
differences between CF1 - CF2 (ACF2) were greater from June
2002 to late October 2002 for males and in the months of June
and July 2002 for females when their stomachs were fuller
(Fig. 4).

The E. trilineata intestinal quotient was estimated as 0.29,
with standard deviation of 0.019 and without variation during
the months of the year.
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Table 3. Index of alimentary importance for E. frilineata adult food categories. Bold numbers = main item; framed numbers =
addition item; simple numbers = accidental item.

Items Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May
Microcr 043 036 043 044 032 [ 028 | 027 ] 025 ] 025 ] 027 [ 033 043
DOM 045 048 055 044 049 053 06 06 05 048 046 0.4
PM 038 [ 024 [ 022 J 019 [ 022 ] 023 [ 026 [ 023 [ 027 [ 024 | 023 | 0.24 |
Aul 022 [ 044 [ 03 [ 049 048 049 042 [ 029 [ 036 056 044 0.43
All 0.09 008 003 004 002 003 007 007 005 006 005 0.05
Sed 006 01 011 013 014 [ 021 [ 024 [ 023 [ 023 [ 023 [ 023 | 0.23 |
Arac 0 0 0.05 0.06 0.3 008 009 0.11 007 007 004 0.09
Other 0.06  0.02 0 0 0.0l 0.03 0.02 007 0.2 0 0 0

Table 4. Index of alimentary importance for E. trilineata juvenile food categories. Bold numbers = main item; framed numbers
= addition item; simple numbers = accidental item.

Items Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar  Apr  May
Microcr  0.64 055 038 054 045 046 038 033 051 045 056 05
DOM 043 049 056 044 045 054 05 05 051 05 038 038
PM 021 J 016 ] 013 [ 022017 [ 025] 013 008 [ 019 [ 025] 013 [ 025 |
Aul 027 | 022 [ 019 035 039 033 013 033 [ 029 ]| 033 031 038
All 0.07 0.03 0 0 003 0 0 0 0 003 0 0
Sed 002  0.05 0.1 014 [ 017 | 013 [025 ] 0.04 011 [0.19 [ 0.25
Arac 0 0 0 006 006 0 0 0 0 003 0 0
Other 0 0 0 0 0 0 0 0 0 0 0 0
Discussion sponds to the beginning of the reproductive period and an-

Observing the mean value variation of the repletion index
(RI) from E. trilineata along the study period, we conclude
that males reduce their feeding activity during the months
that reproduction occurs. A peak in the RI in October, corre-
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Fig. 3. Monthly distribution of the condition factor (CF) av-
erage, condition factor without the gonad weight (CF1) and
condition factor without the gonad and stomach weight (CF2)
in males and females of Eigenmannia trilineata.

other peak in March, corresponds to when the reproductive
period finishes. This pattern is not seen in females. Instead
for females we observed successive peaks and falls in the RI
values during reproductive period. These results can be ex-
plained by the probable parental care, since larval aggrega-
tion with one adult male were found under vegetation be-
tween December 2002 and March 2003. Crampton & Hopkins
(2005) observed in Gymnotus species in the Amazon basin
that these larval nest aggregations are protected by an adult
male until they reach certain size and disperse. Females do
not present this behavior and they can continue their feeding
activity, which could be increased by habitat displacement to
search for reproductive partners. Barbieri & Barbieri (1984)
calculated RI to grouped males and females of Gymnotus
carapo of the Lobo dam in Sdo Paulo and found the lowest
values of RI along the reproductive period.

Significant positive correlation was obtained between the
RI and Hsl to males and suggested energy storage in their
liver. Females, however, did not present a significant correla-
tion between these indexes because they use metabolic re-
serves from the liver in the formation of gonadal products
(Jobling, 1995), and this is the probable cause of falling Hsl
values observed before the reproductive period (October to
February).

Southern Brazil presents subtropical climate, and numer-
ous studies of this region (Azevedo et al., 2000; Oliveira,
2003; Lampert, 2003) have shown association between fishes
reproductive seasonality and activity and the photoperiod.
Nevertheless, this tendency was not observed in the studied
population, where the RI demonstrated no significant depen-
dence with the abiotic factors.

Predominance of DOM in the stomachs was verified
through the three methods of analysis for both adults and
juveniles. This result can be explained by the fact that the
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Table 5. Monthly variation of the rainfall (mm), water tem-
perature (°C) and photoperiod values in Lagoa Negra.

Rainfall Photoperiod Temperature
Jun 178.8 613 13.3
Jul 186.6 629 14.6
Aug 154.3 682 25.2
Sep 167.8 733 18.3
Oct 177.5 786 20.7
Nov 117.5 826 20.7
Dec 137.2 865 234
Jan 130.9 826 253
Feb 199.2 783 255
Mar 108.2 732 222
Apr 88.9 679 19.9
May 46 637 18.7

genus Eigenmannia exhibits crepuscular habit (Mago-Leccia,
1994) and because collections were made between 11:00 a.m.
and 12:30 p.m. Therefore, when the specimens were preserved,
most of the ingested food was partially or totally digested.

Microcrustacea was an extremely frequent category in
the diet of juveniles and adults of E. trilineata. In adults,
however, Microcrustacea was classified as additional food
source between November 2002 and March 2003. In juve-
niles it was the main food item in all months of the year. Diet
shift in adults occurs in the reproductive period and sug-
gests that they are perhaps searching for energy-rich food
sources in this period, thus spending less energy in the for-
aging activity. Fish diet can vary with the season, prey abun-
dance, activity, changes in the biotope and with the distribu-
tion of other fish species (Lowe-McConnell, 1999).

PM and Sed were highly frequent during all months. These
categories were considered additional and accidental food
items along the studied period (except July, when adults fed
off PM as main aliment). These high frequencies can be
explained by the fact of this species feeds at the bottom or
under floating vegetation and the most part of the diet items
live close to the plant roots. Ephemeroptera nymphs and
Trichoptera larvae have their development at the bottom
(Carrera, 1973) and Chironomidae larvae lives in agglomera-
tions in the floating plant roots. Thus, PM (basically roots)
and Sed (silex grains) found in E. trilineata stomachs could
have been ingested accidentally while the fishes were in-
gesting another aliment.

The fact that the categories Arac, All and Other present
higher frequency of occurrence in adults, and the observa-
tion of the existence of a much higher number of ingested
alimentary items in adults related to juveniles corroborate
Wooton (1984), who suggests that foraging is selective dur-
ing the larval and juvenile development — mostly because
mouth size and locomotion ability limit the ingestion of larger
items.

E. trilineata is evidently an omnivore with an insectivo-
rous tendency. This agrees with feeding analysis of
Sternopygidae undertaken by other authors. Mérigoux &
Ponton (1998) identified insect larvae and microcrustaceans
as food items of Sternopygus macrurus (Bloch & Schneider,
1801) from French Guiana. Soares (1979) quoted Chironomidae
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Males
0.012 -

0.01 4
0.008 -

0.006 - ---¢-- DeltaCF1

0.004 - —e—DeltaCF2

0.002 .

0.010 -
0.009 - »

0.008 - S *
0.007 - LSRR SR S
0.006 - K - s PSP
0.005 ! L ;
0.004 -
0.003 -
0.002 {
0.001 | »--#

0000 ——r—F—F—F—" T 7T T T T T
S
<

---#--- DeltaCF1
—e— DeltaCF2

Jun
Jul
Aug
Sep
Oct-1
Oct-2
Nov-1
Nov-2
Dec-1
Dec-2
Jan-1
Jan-2
Feb-1
Feb-2
Mar
May

Fig. 4. Monthly variation of the ACF1 and ACF2 values in
males and females of Eigenmannia trilineata.

larvae, Coleoptera larvae, Trichoptera and Ephemeroptera
naiad as main components of Amazon basin E. virescens
(Valenciennes, 1842) diet.

From the food item analysis of the studied population it
can also be suggested that this population feeds in several
water column levels, ingesting prey at the bottom (e.g.
Ephemeroptera nymphs and Trichoptera larvae), in the float-
ing vegetation roots (e.g. Chironomidae larvae), free swim-
mers (e.g. Microcrustacea) and allochthonous origin insects,
which fall in the water (e.g. Hymenoptera). Alves-Gomes (1997)
made similar observation for Eigenmannia sp. collected in
Roraima, founding allochthonous insect parts, some larvae,
planktonic crustaceans and quartz grain in its stomachs sug-
gesting feeding in diverse microhabitats.

The condition factor has been extensively used in math-
ematics models applied to fishing biology and as a parameter
of the fish general state (Barbieri & Verani, 1987). Because
this parameter is related to the fish physiological state, it can
change in agreement with the fat quantity, environmental
conditions, food supply and levels of parasitism.

For E. trilineata, the biggest discrepancy between con-
dition factor and condition factor without gonad weight oc-
curred during the reproductive period. This is more evident
in females due to the larger volume of the ovaries compara-
tively to the testis.

These data exemplify how a species condition factor can
be used as a good indicator of the spawning period. This fact
was also demonstrated by Vazzoler & Vazzoler (1965) for
Sardinella aurita and by Barbieri & Verani (1987) for
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Hypostomus aff. plecostomus. Barbieri & Barbieri (1984) found
similar results for G carapo, where ovaries showed a great
influence on the condition factor during the reproductive
period than testes. This result is expected since the male go-
nads are relatively smaller than those of the female. However,
the stomach weight influence in this factor is much more evi-
dent in males, where the biggest differences between CF1-
CF2 occurred in the months before the reproduction season.

The intestine length is clearly related to the species trophic
category, arranged as: carnivorous < omnivorous < herbivo-
rous < detritivorous (Fryer & Iles, 1972). Therefore, the low
value estimated for the E. trilineata intestinal quotient agrees
with the largely omnivorous feeding habit defined for the
species.
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