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ABSTRACT

The fishes of the family Characidae are among thimspecies of fresh water fishes in South Amehicthis work,
some aspects of the population structure of twyakstxspecies were assessed. The fishes were caughhia S
Antdnio and Sao José rivers, in the Paraguacu habin standardized monthly samplings adapted to the
microhabitats, Astyanasp. b (S&o Joseé river) presented larger size thstyanaxsp. a (Santo Antdnio river). The
length-weight relationship showed positive alloneegrowth for_Astyanasp. a, and negative for Astyansg. b.
Both the species showed a long reproductive peviatth, higher activities in dry period.
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INTRODUCTION having as its main characteristics perennity and
low declivity. Another important tributary is the
The Paraguacu River has one of the largest basiféio Joseé river, which flows form north to south. It
in Northeast Brazil, despite its ichthyologic faunapresents a number of tributaries in its right bank.
is still poorly known (Higuchi et al., 1990). This The S&o José has been one of the most affected
river in Chapada Diamantina, in the central part ofivers during the mining of diamonds in the
Bahia, and its edge waters present a rich endemighapada Diamantina region, thus presenting large
ichthyofauna (De Pinna, 1992). It is a perenniafleforested areas along its banks and as a result the
river with a number of seasonal intermittentriver is highly silted up.
tributaries in the semi-arid region, which dischargd he fishes locally known as lambaris or piabas are
its water in Todos os Santos Bay after crossingmong the main species of fresh water fishes in
Pedra do Cavalo dam. Fish collection procedureSouth America of theAstyanaxgenus, (Garultti,
carried out between 1998 and 1999 in differeni995, 1998). This work deals with population
places along its course have produced a highigspects of two abundant specief\sfyanaxfound
diversified fauna with several species still in then Santo Antonio and Sao Jose rivers (Fig. 1).
process of being described or recently described
(Santos 2003).
Among all the tributaries of the upper Paraguacu
River, the Santo Anténio River is the largest,
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MATERIAL AND METHODS tags during the collection. Later the specimens
were classified by the species, weighed, measured
Monthly standard collection procedures wereand preserved in alcohol (7GL).
carried out in the areas of about 200m in the lowe¥lost of the voucher specimens were deposited at
Santo Anténio and Sdo José rivers’@®37’S - the collection of fishes at Museu Nacional in Rio
41°19'43"W and 1237'19'S - 4722'36"W de Janeiro (n° 2514, 2521, 2617, 4060, 4099).
respectively) between August 1998 and July 1999Comparative collections at the Museu Nacional in
Three kinds of fishing were used (sieve, gillneRio de Janeiro and at the Zoology Museum of
and cast net) in order to collect different segmentgniversidade de Sao Paulo were used.
of local ichthyofauna. Each collection procedurdn order to have an overview of the pluviometric
lasted one hour with six-hour intervals over eaclgonditions in the region data was obtained from
eighteen-hour period (morning, afternoon andhe climatologic station of the National
night). Hand net and sieve were used for depth@epartment of Meteorology in Lengois for the
less than 1m next to the riverside vegetationperiod between 1993 and 2001 (Fig.2), which
which was made up of bushes and grass rooted $howed that the area under study was
its bank. Cast net was thrown form the bank andharacterized by a dry period from April through
each casting reached different depths. The fishéadctober and a rainy season from the end of
collected were kept in a 10% formaldehydeNovember up to March.
solution in plastic bags, which received temporary

13 - 2 AT ac -
E - Paraguacu River
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Figure 1 - Location of Paraguacu, Santo Antdnio (1) and &&® (2) rivers and the areas under
study in each river in Lengadis region, BA.
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Figure 2 - Average values for monthly rainfall (diamond), idigrthe collection procedures (from
August 1998 to July 1999), and the monthly avergggsare) between 1993 and 2001,
in the Lencois region, BA.

The constancy represented the frequency in whicBonadosomatic Index (GSI) were obtained from
a certain species was found among the samplabe data on total weight and gonad weight for each
allowing to assess its proportion in the communityndividual:
relative to space and time. Dajoz’s proposal (200685SI = Pg/Pt x 100, where: Pg = gonad weight and
was followed in order to understand the results: Pt = total weight.
C = p100/P, where: C = constancy; p = number ofhe stages of the reproductive cycle were
collection procedures in which the species waslassified as either reproductive (final maturation,
represented; P = total number of collectiormature and semi-spawned for females and
procedures. maturing, mature and semi-spent for males), or
C over 50%: constant species non-reproductive, comprising the other stages. The
C between 25% and 50%: accessory species fizrcentage of the proportion between reproductive
inferior to 25%: accidental or rare species and non-reproductive individuals was calculated
Data on standard length (SL) and total weighper period (dry and rainy).The proportion between
(WT) with an accuracy of a hundredth of a granthe sexes observed was compared to the expected
was obtained from each specimen under the studgroportion (1: 1, male-female) and the difference
Later, the specimens were dissected and classifieeas assessed by the Chi-square §&st(0.05).
according to the sex and stage of reproductiv&he total condition factor was used following the
cycle. In order to perform the macroscopicmodel K = SL/TW, where: SL = standard length,
evaluation of the gonads, the followingTW = total weight, and b = parameter for the
characteristics were considered location in theelationship weight-length. Test t was used on the
coelomic cavity, blood irrigation/supply; color andvalues for K which were obtained in order to
transparency; visibility, size, color and notice possible changes between dry and wet
transparency of the ovocytes; weight of the ovarieseasons.
and testicles. The size for the first maturation of the species of
According to the visual examination the gonad#styanaxin Santo Antdnio and S&o José rivers
sex and stage of reproductive cycle were assessadhs established according to Sato and Godinho
This was based on the macroscopic characteristi€$988), who suggested that the smallest specimen
defined in a maturation scale made up of eighih advanced stages of gonad maturation collected
stages for the females: immature, initialbe taken as benchmark.
maturation, final maturation, mature, semi-
spawned, spawned, recovering and recovered, and
seven stages for the males: immature, maturin(RESULTS AND DISCUSSION
mature, semi-spent, spent, recovering and
recovered. According to comparisons carried out with the use
of material collected in the region and that
provided by the technical reserves analyzed in this
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study, together with advice from systematicianwith the pattern of ichtyofauna from the
who were consulted by the authors, could béeotropical region, in which Characiformes
establish that both the species were unknowprevailed (Lowe-McConnell, 1999), and among
although their preliminary description was nowthese a number oAstyanax species (Buckup,
know. The total number of specimens collected999). The great difference between the number of
during the annual cycle was 284 individuals forindividuals from each species collected was due
Astyanaxsp. a (Santo Antbnio river) and 1049the difference between the communities under
individuals forAstyanaxsp. b (S&o José river). In study, which reflected the physical and
the section of the Sdo José River under studphysiographical differences between the two rivers
Astyanaxsp. b was the onhAstyanaxspecies as observed by Santos (2003). The range of the
registered. In the Santo Antonio River, only onestandard length for the specimens varied from 13.7
other species dAstyanaxwas identified Astyanax to 29.1mm forAstyanaxsp. a, and from 17.7 to
bimaculatuy. Therefore, this information would 42.9mm for Astyanaxsp. b (Fig. 3). Both the
enable the recognition of the speciesAstyanax species were considered small, Bistyanaxsp. b
analyzed in this work. reaches a considerably larger size.

Both the species were considered constant and

relatively very abundant. These results conformed
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Figure 3 - Distribution of classes for the Astyanax specimeodiected in Santo Antbnio
(Astyanax sp. a) and S&o José (Astyanax sp. bsrbetween August 1998 and July
1999.

The sex ratio ofAstyanaxsp. a was 53.9% for the Linear regressions for both the species in the
females and 46.1% for the males, whilstyanax relationship weight-length were as the following:
sp. b presented 62.6% for the females and 37.4%styanaxsp. a: y = 7E-06%>"
for the males, thus having a more significantAstyanaxsp. b: y = 2E-05%°"
deviation in the proportion between the malesThe linear correlation coefficient was 0.9494 for
females (Fig. 4). The differences between the seistyanaxsp. a and 0.8736 fakstyanaxsp. b. (Fig.
ratio for both the species were probably related t6). Le Cren (1951) stated that the values for the
the particular features of each one. Among somalometric coefficient varied from 2.0 to 4.0,
of the factors that might cause predominance daissuming a value of 3.0 for an “ideal fish”, which
one sex, Vazzoler (1996) mentioned thewould keep the same shape during the ontogenetic
differentiated growth between the sexes, thgrowth. In this segment the values under or over
formation of schools at spawn with male3.0 indicated individuals, which became more
predominance. The sexual proportion per class delongated” or “rounder” during growth
length and/or per phase of gonad development irespectively. The results suggested thAatyanax
order to search could be possible causes for thip. a tended to present more elongated shape when
differentiation. compared tcAstyanaxsp. b. Thus, the differences
found in the alometric coefficient between the two
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species could provide relevant information for thecould also be related to a larger supply of
future differentiation of the species. alochthonous food available in this period, which
The average values for the condition factor forcould be an important argument for the need of
both the species were higher in the rainy seas@reserving the riverside vegetation in the region
for both the sexes. Females presented highender study.

average values of the condition factor (Fig. 6)The average values of the GSI of the males and
Assuming that the condition factor reflected thefemales suggested that reproductive activity might
physiologic conditions of the fishes and that it wade a little higher during the dry season for both the
related to the availability of food, gonad species (Fig. 7). The GSI express the percentage of
development and size of the individuals, amonghe gonads in relation to the total weight or the
other aspects, the existence of seasonal and spatiaight of the body for each individual. This could
differences in this factor was natural. Higherbe an efficient indicator of the functional state of
values for the condition factor during the rainyovaries (Wooton, 1990; Vazzoler, 1991; Vazzoler,
season suggested that better feeding conditions 1996). For both theAstyanax species, little
this period might have allowed extra reserves anseasonality between the dry and wet season was
consequently better physiological condition. Thisobserved.

Astyanax sp. a Astyanax sp. b

O FemalesgMales O FemalesggMales

Figure 4 - Proportion of males and females for both spedidsstyanaxin Santo Antdnio and Séo

José rivers.
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Figure 5 - Weight-length relation foAstyanaxsp. a and\styanaxsp. b.
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A high percentage of reproductive individualsthe GSI and the proportion between the
were always observed both in the dry and rainyeproductive and non-reproductive individuals,
season, which indicated that tAstyanaxspecies thus suggesting that botAstyanaxsp. a and
presented a wide reproductive period the wholédstyanaxsp. b made similar use of the areas in
year (Fig. 8). This long reproductive periodboth the rivers under study, the Santo Anténio and
supported Nikolsk’'s conclusions (1963) thatthe Sdo José respectively. These results provided
species from tropical regions tended to present inportant information for the classification and
long reproductive period, which was observed bylescription of the species, which was in its initial
several other authors (Aranha et al, 1993, Aradjphase. Vazzoler and Menezes (1992) mentioned
et al, 1999, Araujo and Garutti, 2002 and Mazzonihe need to implement studies on the reproductive
et al, 2002). biology of Characiformes, which comprised
Both the Astyanaxspecies under study presentedspecies, which supported the main fishing industry
differences in the populational aspeddstyanax in the continental waters in South America. Since
sp. b reached a larger size and presented hightien, a few studies have been carried out on the
deviation in the proportion of the male-female,biology and ecology of species in this group.
higher average values for the condition factor anélowever this is still lack of the specific studies on
a lower value of the alometric coefficient. the different species dfstyanax

However, great differences were not observed in
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Figure 6 - Seasonal variation of the condition factor A@tyanaxsp. a andAstyanaxsp. b during
dry and wet months (F: females; M: males).
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Figure 7 —Gonadossomatic index of males and females for Astyanaxspecies in dry and wet periods.
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Figure 8 - Relative frequency of reproductive and non-repotigie females ofAstyanaxsp. a and
Astyanaxsp. b during dry and wet season
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