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ABSTRACT

This study aimed to provide information about pwpulation structure and somatic index ldfpostomusct.
ancistroidescollected from the Bonito river, located in the ilvaver basin. The length-weight relationship was
isometric for both the sexes. The length structmalysis showed that the larger individuals (fro®.1tm to
27.0cm in length) predominated, and the lowest dbones occurred at the size extremes (9.1-12cm2arit
30.0cm). The reproduction period occured betweetoligr and January for the females and between Nobgem
and January for the males. The liver somatic inda®rnot be used as an indicator of the reproducperiod in
either of the sexes, due to no correlation betwberliver somatic index and the gonad somatic indéve gonad
weight exerted no influence on the monthly meauwlition factor and the correlation between the cdiodi factor
and gonad somatic index was high. The conditiotofacould be an indicator of the reproduction petiof this
species.

Key words: Gonad somatic index, liver somatic index

INTRODUCTION Vieira, 2000; Lemes and Garutti, 2002; Pavanelli
and Caramaschi, 2003; Duboc and Abilhoa, 2004;
The Knowledge of the fish populations is of greafAbilhoa and Bastos, 2005; Haluch and Abilhoa,
importance, since the Brazilian rivers have beed005; Tejerina-Garro et al.,, 2005). As many of
suffering increasing anthropogenic impacts andhese studies characterized the ichthyofauna of
alterations. The population structure analysis helgarge hydrographic basins, the knowledge of
interpreting many aspects of the life strategy of @opulation structures in small rivers, whose
given species, such as the energy to the growtRcosystems displayed a high degree of endemismis
reproduction and maintenance. Some authors hav@s been unsatisfactory.
studied the ichthyofauna diversity and ecology inThe population structure of many species of the
the Brazilian rivers (Araujo, 1996; Castro, 1997;Bonito river is still unknown. Changes along the
Vazzoler et al., 1997: Aranha et al., 1998: Aranhaiver course resulting from the anthropic action
and Caramaschi, 1999; Uieda and Barreto, 199%tave been detected in the last few years.
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Riparian vegetation are being cleared and there aseze (Power, 1984b, Buck and Sazima, 1995).
virtually no fringing forests in some stretches,Power (1990) and Antoniassi et a(1998)
because the river waters are used for the industriabserved the environmental preferences of
purposes and the riverbanks for the agriculture. Hypostomusspecies for the clean and running
The species under study belongs to the commonestters of the large Brazilian rivers, and reported
genus Hypostomugin the family Loricariidae. It that this species not only withstaoo the barrage
exclusively inhabits the South America, preferablyevents but could also benefit by the luminous
the tropical regions of Brazil (Uieda, 1984; Powergenvironments below the dam.

1984a). The ability of these hypostomins toThe present work aime at providing some
survive in the diverse Neotropical river information regarding the population structure and
environments called the attention at Lowesomatic index ofHypostomuscf. ancistroides
McConnell (1963). She identified many species otollected at two sampling sites from the Bonito
Hypostomuss common species dwelling in smallriver — Turvo - Parana state.

tributary environments, having sandy and/or rocky

bottoms in the hydrographic basin of the Rupununi

River, British Guyana. METHODS

Several hypostomins are known for a closer

association with fast flowing environments whereStudy area

they display a bottom-dwelling behavior, feedingThe Bonito river, at about 798 m above sea level,
on the attached algae (Garavello and Garavellgs located in the Ivai river basin in the state of
2004). The hypostomins are active mostly after thearana and forms the border between the cities of
sunset; during the day they remain under rocks ofurvo and Boa Ventura de S&o Roque (25° 10'S,
submerged logs (Weber, 2003), but such a pattem° 40’S and 51° 40'W, 51° 20'W) (Fig. 1).

is not a rule and it may vary according to the body

Parana
oyt~

Figure 1 - Bonito river, located in the Ivai river basintire state of Parana

From its headwaters, the Bonito river flowssediment is composed of branches, small trunks

through the Serra Geral, Pirambdia, Botucatu andnd particulate matter.

Rastro river formations, extending eastward from

Turvo to its mouth, where it joins, from the south,Sampling and processing

the left bank of the Ivai river. There are fast andhroughout a year (March/2003 — February/2004),

slow flowing stretches. Mean depth does notmonthly samples were collected with a passive

exceed 1.5 m throughout most of the year, andapture device: gill nets that were 20 m in length

deeper portions alternate. The substrate is roclgnd 1.5 m in width, with different mesh sizes (1.5,

and there is little sediment deposition (found2.0, 2.5 and 3.0 cm bar measure). Two sampling

mainly along the margins). For the most part, thaites were chosen in the middle river. They had a
maximum depth of 1.5 m and a width ranging
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from 15 to 20 m. Site A (24°52’15.66"S and 51°ndex and condition factor and between the gonad
26'55.02"W) was an area of still water; site Bsomatic index and liver somatic index.
(24°51'54.18"S and 51°26'44.01"W) was an area

of fast water. The samples were placed in the

plastic bags for transport to the laboratory. ThRESULTS

following information was gathered for eachFrom March/2003 to February/2004, 327
individual: total length (TL), standard length (SL), specimens (males = 127 and females = 10H.of
sex, total weight (TW), gonad weight (GW), andcf. ancistroideswere collected from the Bonito
liver weight (LW). The temperature, pH andriver. The annual mean temperature at site A was
dissolved oxygen (Winkler methods) were18.0 +2.0°C, the pH was 6.5 4.0 and dissolved

measured. oxygen was 8.0_+4.0 mg/L' . At site B the
_ temperature was 18.0 x.0°C, the pH was 6.5 +
Data analysis 1.0 and dissolved oxygen was 8.@.0.

The species constancy fbi. cf. ancistroideswas  Hypostomus cf. ancistroides was a constant
determined for the sampling sites A and Bspecies in the Bonito river. Its frequency of
according to Dajoz (1973) and depending on th@ccurrence was above 50% in the two studied
frequency of the occurrence in the samples, thgjotopes.

species was classified as accidental (down tghe |ength-weight relationship at sampling sites A
25%), accessory (from 25 to 50%) or constanjnd B was isometric for both the sexes. For the
(above 50%). The determination of the malesiemales, the equation TW = 2.44 x TL — 2.99
females and juveniles was carried throught thghowed 90.2% (Fig. 2A) of the variance obtained;
microscopical analysis (Vazzoler, 1996). Thefor the males, the equation TW = 2.66 x TL — 3.74
gonads were fixed in the formol 4%, embedded iRhowed 82.3% (Fig. 2B) of the variance obtained.
the Paraplast Pl@and stained with haematoxylin The lines obtained for the each sex in the length-
and eosin (H.E.; Bucherl, 1962). The lengthweight relationship did not fit entirely within the
weight relationships were calculated for the wholgonfidence limits for the whole sample. Based on
sample and separately for the males and femalegtal length, seven size classes were defined with 3
so that it could be observed whether the figures fafm amplitude. The total length éfypostomusct.

the males and females would fall within theancistroidesranged from 9.0-12.0 cm to 27.1-30.0
confidence interval for the whole sample. If theycm classes (Table 1).

did, the lines for the males and females would bg|| the size classes showed a higher capture rate at
considered the same. To analyze the siz€ampling site A, except for the class 1. The males
composition, specimens were assigned to the sizgere predominant in all the size classes, except for
groups as defined by Sturges (Silva and Souzglass 6, in which the females were significantly
1987). To determine whether these results wergore frequent)? = 12.4; P = 0.0004; d.f. = 1). At
statistically valid, the chi-square tegf)(was used though the males were predominant in the other
whenever possible, assumiag- 0.05. size classes, it was only in classy2 £ 4.19; P =
The gonad somatic index (GSI) was the ratio 0).04; d.f. = 1) that this predominance was
the gonad weight (GW) versus total body weighsignificant. There was no significant difference in
(TW), expressed as a percentage of the total bodpe sex proportion, neither in the whole sample nor
weight. The liver somatic index (LSI) wasin each of the sampling sites. The monthly sex
calculated by dividing the total weight of the liver proportion showed that the males were

(LW) by the total body weight (TW) and significantly dominant only in February®(= 5.60;
multiplying the result by 100. The condition factorp = 0.02; d.f. = 1; Fig. 3).

(K) was computed by the equation K = TWPTL
where b was the coefficient of allometry
determined from the length-weight relationship
(Querol et al., 2002). The influence gonad weight
exerted on the mean condition factor was assessed
by the formula K = (TW — GW)/TL® where K

was the gonad condition factor (K’). Pearson’s
correlation was performed to determine whether
there were associations between gonad somatic
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Figure 2 -Lenght-weight relationship di. cf. ancistroidedor females (A) and males (B)

Table 1 - Amplitude of size classes &f. cf ancistroidedor females (F), males (M) anduveniles (J) and for sites
A e B.

n (A) n (B)

Classe Length (cm) F M 3 F M 3
1 9.0-12.0 0 1 7 0 2 8
2 12.1-15.0 0 9 11 4 3 6
3 15.1-18.0 8 12 12 4 5 4
4 18.1-21.0 12 39 21 3 2 9
5 21.1-24.0 21 25 12 9 7 3
6 24.1-27.0 37 11 0 7 6 0
7 27.1-30.0 1 4 0 0 1 0

30 -
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Figure 3 - Monthly sex proportion ofH. cf. ancistroides(March/2003 to February/2004). * =
significant difference; white bar = males; black bd&emales
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The highest liver somatic indices were observed igonad somatic index and the condition factor was
October and November for the females (Fig. 4AJow (females: r = 0.45; males: r = 0.14).

and in March, October and The females presented high condition factor in
November for the males (Fig. 4B). The mean liveOctober (5.88 0.19, meant SD) and November
somatic index was 0.44 (SE:0.05) in the males (5.51+ 0.16, meart SD) and low condition factor
and 0.42 (SEt 0.02) in the females. There was noin April (4.67+ 0.31, meart SD) and March (4.68
correlation between the gonad somatic index and 0.12, meant SD). The males presented their
liver somatic index (females: r = 0.07; males: r shjghest in December (2.980.61, meart SD) and
0.12). As to the gonad somatic index, the highes{iay (2.69+ 0.07, meart SD) and the lowest ones
indices for the females were observed fromg, nvarch (2.22+ 0.05, meant SD) and January
October to December while the Iowe_st Ones Werg, 58+ 0.11. meart SD: Table 2).

observed in Februar_y a_nd Jun_e _(Flg._4C). Th he gonad weight exerted no influence on the
males presented their highest mdlces'ln June arf'ﬁlonthly mean condition factor ¢fypostomussp.
N(_)vember and the lowest ones in Apnl_ and Ma¥rhe correlation between condition factor and
(Fig. 4D). The mean gonad somatic index VVaﬁonad somatic index was high (males: r = 0.97;
3.30 (SE:* 0.42) in the females and 0.23 (SE: famales: r = 0.99; Figs. 5A, B).

0.03) in the males. The correlation between the
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Figure 4 - A: Monthly mean +SD liver somatic index (LSI) for females (n = 1@}he Bonito river.
B: Monthly mean +SD liver somatic index (LSI) for males (n = 12B)the Bonito river.
C: Monthly mean_+SD gonad somatic index (GSI) for females (n = 1idddhe Bonito
river. D: Monthly mean +SD gonad somatic index (GSI) for males (n = 1865hie Bonito
river
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DISCUSSION of the biotopes. The higher abundancetHbfcf
ancistroides at sampling site A seemed to be
In this study, the abundance and constancyHfor associated with the presence of a tributary brook to
cf. ancistroidesseemed to be associated with thghe Bonito river. Duarte and Aradjo (2001),
physiographical features of the Bonito river. Thestudying the abundance and distribution of the
fast and slow flowing stretches, the rocky substrateatfish Loricariicchthys spixii in the Lajes
with little sediment deposition, and the depths noteservoir, Rio de Janeiro, associated the higher
exceeding 1.5 m throughout most of the yeagbundance in the upper zone of the reservoir with
constituted a favorable environment for the macréhe presence of tributary brooks.
algae to settle and develop. According to PoweFhe weight, in the fish, may be influenced by the
(1990), most of the species that belong to thétrinsic (physiological) and extrinsic
genusHypostomusare limited to the bottom and (environmental). Data on the weight and length
forage on algae. may indicate the well-being or health of a species
H. cf. ancistroidesproved to be a constant specieRossi-Wongtschowski, 1977; Tavares-Dias et al.,
in the Bonito river. Abundance was higher a2000). It was observed in this study that the
sampling site A (still water stretch). Lemes andength-weight relationship was isometric for both
Garutti (2002) analyzed the species constancy e males and females. The same relationship was
subsequent biotopes in a faster and in a slowépund in some sea fish by Braga (1986), in
area; they reported that the frequency ofHypostomusaff. Plecostomusby Barbieri and
occurrence seemed to be influenced by th¥erani (1987) and inRhinelepis asperaby
preference for the biotopes, by the ontogenetidgostinho et al., (1990).
stages of the species and by the seasonal plasticity

Table 2 - Monthly mean_+SD condition factor (K) and gonad condition fac{&r) of H. cf. ancistroidesfor
females (F) and males (M)

K K'

Months F M F M
March 4.68 +0.12 2.22 40.05 4.64 .12 2.24 40.05
Abril 4.67+0.31 2.48 40.08 4.62 4.31 2.48 .08
May 4.75 +0.09 2.69 40.07 4.70 40.09 2.27 .07
June 4,94 9.07 2.34 40.07 4.9 410.07 2,33 40.07
July 4.95 +0.22 4,90 40.22

August 5.22 40.15 5,12 40.14

October 5.88 ©.19 2.75 40.07 5.38 #0.15 2.75 40.07
November 5.519.16 2.44 40.23 5.04 .18 2.43 40.23
December 5.24 £.01 2.98 1#0.61 4,80 +0.14 2.9706.61
January 5,18 ©.14 2.28 40.11 4,94 4.15 2.28 40.11
February 4,73 0.23 2.42 40.06 4.70 40.23 2.42 +0.06

The lines obtained for each sex in the lengthmay represent up to 15% of total weight and the
weight relationship did not fit entirely within the stomach up to 30% (Nikolski, 1963).

confidence limits for the whole sample, hence ifThe length structure analysis léf cf. ancistroides
could be inferred that the males and females haghowed that the larger individuals predominated.
different individual growth patterns. This could beAgostinho et al. (1990), studyindrhinelepsis
ascribed to the variation in the gonad and stomadispera in the Paranapanema river, observed a
weights  (Basile-Martins et  al, 1978; higher abundance of individuals from 25 to 45 cm
Papageorgiou, 1979; Narahana, 1983). The gonaitslength, whereas the lowest abundances occurred
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at the size extremes (5-10 cm and 50-55 cm). Theonfirmed the results fdd. cf. ancistroidesin the
same thing was observed fdr cf .ancistroidesin  Bonito river. Through the spring until the summer,
the Bonito river. the highest temperatures and the highest gonad
As to sex proportion, the males were predominardgomatic indices were registered. The mean gonad
in all the size classes, except for the class sixxomatic indices indicated the same reproduction
Selective predation may alter the sex proportion bperiod (between November and January) for the
diminishing the percentage of the malesmales and females.

(Krumholtz, 1948) or of the females (Britton andThe liver somatic index could be related to the
Moser, 1982). Boehapud Narahara et al. (1985) stored energy mobilization for the vitellogenesis,
that the sex proportion could be related to theeproduction and preparation for the winter
length of individuals. In the Bonito river, the (Querol et al., 2002). This index cannot be used as
differences in the growth and mortality rates werean indicator of the reproduction period in either of
probably affecting the sex proportion that waghe sexes, due to the low correlation between the
found. liver somatic index and the gonad somatic index.
The gonad somatic index analysis for the femaleShe highest indices for the females occurred in
of H. cf. ancistroidesshowed that the reproduction October and November to decrease progressively
period occured between October and January. Thbroughout the following months. For the males,
gonad development began in August and had iisstead, no temporal pattern was observed.
peak in October. According to Barbieri andBarbieri et al. (1996) observed that the mean liver
Verani (1987), this was the same reproductiosomatic indices increased when the gonad
period for the catfisiypostomusff. Plecostomus maturation began and decreased until the final
in Monjolinho dam in the city of Sdo Carlos (SP).maturation and spawning. Agostinho (1985)
The increment in the gonad somatic index waseported a progressive reduction in the mean
also observed by Querol et al. (2002) for thecondition factor and liver somatic index of
catfish Loricariichthys platymetoponfrom the Rhinelepis asperaduring the gonad maturation
Uruguai Bay. Querol et al. (2002) found that arperiod.

increase in temperature could influence an

increase in the gonad somatic index. This
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Figure 5 - Correlation between condition factor (K) and gowcaddition factor (K") for females (n =
106) A) andmales (n = 127)R) in the Bonito river

Le Cren (1951) reported the variations in theassociated with both the reproduction cycle and
condition factor that those could be during thenutritional states (Barbieri and Afonso-Marins,

reproduction cycle. MacGregor (1959) found thatl995). Barbieri and Verani (1987) observed that
the nutritional states played a preponderant role ithe condition factor and the relative liver weight

these variations. When the exponent in the formulavere reduced by the cyclic gonad maturation and
was 3, the condition factor could increase othe reproduction cycle. It could be inferred that the
decrease as the size of the fish increased (Bragagrrelation between the gonad condition factor and
1986). The variations in the condition factor wereggonad somatic index was high, since the
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correlation coefficients for the males and female#égostinho, A. A.; Bgrbieri, G.; Verani, J.R. a_ndhﬂa
were 0.97 and 0.99, respectively. The results for N-S. (1990), Variagdo do fator de condicéo e do
H. cf. ancistroidesin the Bonito river were similar ~ indice hepatossomatico e suas relagdes com o ciclo
to those obtained by Isaac-Nahum and VazzolerEepmd“g"r’]0 emRhmeIe;()jls )aspere(Agassus, 1829)

. ; s Osteichthyes, Loricariidae) no rio Paranapanema,
1983) for Micropogonias furnieri (Desmarest, .
(1823)) by Barbierr)i gn  Veran (19é7) ot ot Porecatu, PRCiéncia e Cultura24: (9), 711-714,

) o Antoniassi, L. E.; Agostinho, A. A.; Gomes, |. Ghch
PlecostomUiL”’]nanS, 1758), by Barbieri et al. Hahn, N. S. (1998), Ecologia trofica de peixes em

(1996) for Astyanax fasciatugCuvier, 1819) and  gois riachos da bacia do Rio ParaRav. Bras. Biol.,

by Querol et al. (2002) forLoricariichthys 58 (2), 273- 285.

platymetopon Aranha, J. M. R. and Caramaschi, E. P. (1999),
Estrutura populacional, aspectos da reprodugédo e
alimentacdo dos Cyprinodontiformes (Osteichthyes)

RESUMO de um riacho do sudeste do BraRBikvta BrasZool,

16: (1), 637-651.
Aranha, J. M. R; Takeuti, D. F. and Yoshimura, T. M

Este es~tudo teve o objetivo de _fornecer (1998), Habitat use and food partioning of thbds
informacdes sobre a estrutura populacional e 0Sj, 5 coastal stream of Atlantic Forest, Brafev.

indices somaticos ddipostomis cf. ancistroides Biol. Trop, 46: (4), 951-959.

coletados no rio Bonito localizado na bacia do riaratjo, G. F. (1996), Composicdo e estrutura da
Ivai. A relagdo comprimento-peso, para machos ecomunidade de peixes do médio e baixo Rio Paraiba
para fémeas, foi isométrica. A analise da estruturado Sul, RJ Rev. Bras. Biol56: (1), 11-126.

em comprimento mostrou que ha um predominigarbieri, G. and Afonso-Marins, M. (1995), Estuda d
de individuos maiores (entre 18.1 a 27.0 cm) dinmica da reproducdo de fémeas Alstyanax
sendo que as menores abundancias ocorreram ng¥maculatus (Linnaus, 1758) da represa do Lobo,

; stado de S&o Paulo (Osteichthyes, Characidag).
classes de comprimentos extremas (9.1 a 12.0 C”Eiol. Tecnol. 38: (54), 1191-1197.

e 27.1 a 30.0 cm). O periodo reprodutivo erTkarbieri, G. and Verani, R. J. (1987), O fator de

fémeas ocorreu entre os meses de OUtUDIO &qngicso como indicador do periodo de desova em
janeiro. Os machos possuem um periodo Hypostomus aff. Plecostomuglinnaeus, 1758)
reprodutivo entre novembro e janeiro. O indice (Osteichthyes, Loricariidae), na Represa Monjolinho
hepatossomatico, para ambos 0s sexos, ndo podédo Carlos, SP)Ciéncia e Cultura39: (7), 655—
ser utiizado como indicador do periodo 658.

reprodutivo, devido a néo correlagéo entre o indicBarbieri, G.; Hartz, S.M. and Silveira, C.M. (1996)
hepatossomatico e o indice gonadossomatico. Ofator de condicdo e indice hepatossomatico como
peso das gdnadas ndo influenciou o valor médio/ndicadores do periodo de desova @styanax

do fator de condicdo e foi observada uma alta f2SCiatus da  Represa do Lobo, Sdo  Paulo

correlagdo entre o fator de condicdo e o indice (Osteichthyes, Characidaéeringia. Ser. Zool.81,
101-104.

gonadossomatico. O fator de condicdo pode S@fgjle-Martins, M.A.; Cipéli, M.N. and Godinho, H.M

um ,ln_dlcador do periodo de reproducéo desta (1978), Comportamento e alimentacdo do mandi

especie. Pimelodus maculatusacépede, 1803 (Osteichthyes,
Pimelodidae) de trechos dos rios Jaguari e Pidagjca
Séo Paulo — BrasiBoletim do Instituto de Pesca3:

REFERENCES (1), 17-29. '
Braga, F.M.S. (1986), Estudo entre fator de comdigd

: o lacdo peso/comprimento para alguns peixes
Abilhoa, V. and Bastos, P. (2005), Composicdo e '¢'&¢ ment
estrutura da ictiofauna da Estacdo Ecolégica dg MarinhosRev. Bras. Bio]46: (2), 339-346.

Caliua, area de influéncia da UHE de Rosana (Ri ritton, R.H. and Moser, M.E. (1982), Size spec_ific
Paranapanema) sudeste do Brashrquivos de predation by herons and its effect on the sex-raflio

CiénciasVeterinarias e Zoologia da UnipaB: (1), naltu.ral p_opulatiorjs of the m(_)squito fiskamburia
33.39. g pag: (1) affinis baird and girardOecologia53: (2), 146-151.

Agostinho, A. A. (1985),Estrutura da Populagio, Bicherl, W. (1962);Técnica microscépicaSao Paulo:

Idade e Crescimento deRhinelepis aspera Ed. Poligono. 164p.

(Osteichthyes, Loricariidae) do Rio ParanapanemaBUCk' S. and Sazima, I. (1995), An assemblage of

PR PhD Thesis. Universidade Federal de Sao Carlos. Mailed catfishes (Loricariidae) in southeasternzidra
SA0 Carlos Bra,sil. "distribution, activity, and feedingchthyol. Explor.

Freshwaters6, 325-332.
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Castro, A. C. L de. (1997), Aspectos ecolégicos ddNarahara, M. Y. (1983)Estrutura da populagdo de
comunidade ictiofaunistica do resevatério de Barra Rhamdia hilarii(Valenciennnes, 1840) (Osteichthyes,

Bonita, So PaulRev. Bras. Biol57: (4), 665—676. Siluriformes, Pimelodidae)PhD Thesis, Instituto de
Dajoz, R. (1973)Ecologia Geral Sdo Paulo : Editora  Biociéncias, Universidade de S&o Paulo, Sdo Paulo,
Vozes Ltda. 2° ed. Brasil.
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