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ABSTRACT

The species composition and spatial distribution of afish assemblage were studied in three reaches
of ariver inthe east coast of Brazil: asection of rapids (upper), another of water flowing on plain terrain (lowland)
and the other of amangrove environment. Two methods were employed with the purpose of estimating their
effectiveness in naturalistic studies of tropical fish assemblages. One method consisted of underwater
observations and the other was characterized by catches using gears such as fish traps, sieves and fishing
rods. Both methods showed that their effectiveness is dependent upon the characteristics of the environment
and the biology of the species. In areas of high water transparency and flow speed, rocky substrate and no
submerged marginal vegetation (upper reach), the employment of the traditional gears was quite inefficient,
despite the excellent conditions for underwater observations. In areas of clear water and high flow speed with
abundant submerged marginal vegetation (lowland and mangrove), the gears were rather efficient yielding
excellent results when coupled with direct observation methods. Since the abiotic characteristics of a stream
change longitudindly, it is appropriate to employ different methods in the study of the ichthyofauna composition
and distribution in order to reduce the constraints imposed by sampling methods in running waters.
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RESUMO

Composicao e distribuicdo espacial de uma comunidade de peixes da costa leste do Brasil:
compar acao de duas metodologias de estudo de campo

A composicéo e adistribuicao espacia de uma comunidade de peixes foram estudadas em trés trechos
de um rio na costaleste do Brasil: um trecho de corredeiras (superior), um trecho de planicie (médio) e outro
de mangue (inferior). Dois métodos foram empregados com o objetivo de estimar sua eficiéncia em estudos
naturalisticos de comunidades de peixes tropicais. Um dos métodos consiste em observagdes subaquaticas
€ 0 outro é caracterizado por capturas com 0 emprego de apetrechos, como covos, peneiras, vara e anzol.
Os dois métodos mostraram que sua eficiéncia depende das caracteristicas do ambiente e da biologia das
espécies. Em trechos com € evada transparéncia da &gua, correnteza forte, substrato rochoso e sem vegetagéo
marginal submersa (trecho superior), 0 emprego de equipamentos tradicionais é relativamente ineficiente,
apesar de oferecer excelentes condi¢des para observacao subaqudtica. Em trechos com elevada transparéncia
da &gua, correnteza forte e vegetacdo marginal submersa abundante (planicie e mangue), os apetrechos
de coleta oferecem bons resultados, principal mente se acoplados ao método de observacdo subaquética.
Se as caracteristicas abi6ticas do rio se alteram longitudinalmente, nos estudos acerca da composicao e
da distribuicado daictiofauna é apropriado o emprego de diferentes métodos de estudo, afim de reduzir
as falhas impostas pelas metodol ogias de coleta empregadas em ambientes de &gua corrente.

Palavras-chave: riacho costeiro, distribui¢éo espacial, composi¢éo de espécies, comunidade de peixes,
observacao subaquética.
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INTRODUCTION

In tropical regions, thereis great fish abun-
dance and high species richness. These species
differ in habitat selection, diet, migration patterns,
age structure and facility of capture (Welcomme,
1979). In lotic habitats, differences between pools
and riffles cause species and fish size segregation.
This habitat variability hampers the standardization
and effectiveness of collection methods (Hynes,
1970). Studies carried out in the tropics have repor-
ted problems with the selectivity of fish capture
methods. Such problems are related to fish size
(Saul, 1975; Silva, 1982), capture of pelagic and
benthic species (Silva, 1982), habitat heterogeneity
(Garuitti, 1988; Vianna, 1989), and behavioral diffe-
rences (Vianna, 1989).

Underwater observation has been used as an
important method in studies of Neotropical fresh-
water fish communities (Sazima, 1986; Sazima &
Caramaschi, 1989; Sazima & Machado, 1990; Buck
& Sazima, 1995; Sabino & Zuanon, 1998). In streams
at the east coast of Brazil, Sabino & Castro (1990)
and S&o-Thiago (1990) have studied the fish fauna
employing both traditional gear and underwater
observation.

In the present study, the composition and
spatial distribution of atropical fish community
were studied in three reaches of a coastal stream,
in South-eastern Brazil, with different abiotic charac-
teristics. A comparative analysis of the efficiency
of underwater observation and collection with tra-
ditional gear was conducted.

Study site

The study was carried out in the Rio da Fazen-
da, located in the South-eastern Atlantic Coast of
Brazil. Rio da Fazendais part of the east basin drai-
nage (a group of riversthat spring in the Serrado
Mar and flow to the Atlantic Ocean) and islocated
between the cities of Ubatuba and Parati (23°20'S,
44°55'W). Three reaches of thisriver (Fig. 1) were
studied: an upper section with rapids (25 m width,
0.30to 1.20 m depth), alowland reach flowing over
plain terrain (15 m width, 0.40 to 1.40 m depth) and
amangrove environment (15 m width, 0.30 to 1.50
m depth).

A strong current (43 cm sect), low conductivity
(48 uS cm), high dissolved oxygen (9 mgO, L) and
water trangparency, sandy and bedrock substrate, and
no submerged marginal vegetation characterized the
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upper reach. The lowland reach had moderate current
(20 cm sec?), low conductivity (46 uS cm™), high
dissolved oxygen (9 mgO, L) and water trans-
parency, sandy and silt substrate, and abundant
marginal vegetation (mainly Panicum sp., Graminae).
The mangrove reach was characterized by amoderate
current (19 cm sec), high conductivity (355 and 649
uS cmrtin low and high tide periods, respectively),
low dissolved oxygen (5 mgO, L™), high turbidity,
sandy and silt substrate, and abundant marginal ve-
getation (mainly Hibiscus pernambucensis Arruda,
Malphigiaceae and cirpus californicus (Miy.) Stend,
Ciperaceae).

MATERIAL AND METHODS

The composition and spatial distribution of the
fish community of the Rio da Fazenda were sampled
every two months, between July 1988 and June 1989.
Sampling was carried out over atwo day period per
reach, totaling six consecutive days. At each reach,
underwater observations (direct method) were per-
formed on both days, but capture with traditional
gears (indirect method) was done only on the se-
cond day. Fieldwork (observations and capture) was
conducted from 8:00 to 16:00 h.

Direct method

The fish community was directly observed
while snorkeling. Observation sessions lasted 15
to 120 minutes each (mean of 60 minutes), totaling
approximately 30 hours of underwater observation
per reach. During dives, visual census was used
to determine species composition, fish length, and
spatial distribution. Surveys were stratified both
horizontally (pool, riffle, and riverside) and verticaly
(surface, midwater, and bottom). Observations at
the mangrove reach were made during the low tide
period, when the identification of fishes was pos-
sible because of the low depth and turbidity. The
microhabitat current velocity was determined by
using a Pitot tube (Brower & Zar, 1984).

Indirect method

The indirect method consisted of catching
with the use of traditional gears such as acrylic fish
traps, sieves (mesh net 3 mm), and fishing rods. The
data obtained from the use of each tool included
the species of the fish captured, fish total length,
and place sampled (horizontal and vertical distri-
bution).
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Fig. 1 — View of the three reaches of the Rio da Fazenda:
upper, lowland and mangrove sections (from top to bottom).

Fish traps were placed for 30 minutes on the
bottom, near the marginal vegetation, as much in
pools asinriffles. Fishes captured were identified,
measured, and released. Ten individuals per size
classwerefixed in 10% formalin. Sieves were also
used at the marginal vegetation. Fishing rods were
used in pools and riffles, and baits were positioned
alternately near the surface and bottom.

All fishes captured with sieves and fishing
rods were fixed. Seines were excluded from the
samples after preliminary catching showed their
low performance in habitats with rocky substrate,
high current, and submerged branches. Collection
with a small aguatic net (dipnet) combined with
aguatic observation was used to sample the fish
fauna that was observed but not captured with
other equipment. The results of this collection were

analyzed separately because they depended on aprior
visual recognition of the fish.

Statistical analysis

The species presence/absence data obtained
by the direct and indirect methods were compared
by the Sorensen Similarity Coefficient (Brower &
Zar, 1984, Krebs, 1989). The Chi-square test was
used to compare the frequency of individuals sam-
pled per gear and per month. For the monthly ana-
lyses, June, July and September were grouped as
“dry season”, and November, January and March
were grouped as “wet season” (based on data of
Ubatuba city, presented in Sabino & Castro, 1990).
Differencesin fish length among gears (sel ectivity)
and months (seasonal tendency) were analyzed
using ANOVA (SASversion 6.04). Thisanalysis
was applied only for the species with more than ten
individuals sampled. The fish sampled with a dipnet
were excluded from this analysis.

RESULTS

The fish species composition and spatial dis-
tribution data obtained emphasized the differences
among reaches and methods. Twenty one fish spe-
cies were surveyed in the three sections of the Rio
da Fazenda using both direct and indirect methods
combined (Table 1). The presence/absence data
showed differences between the methods in re-
|ation to the species and reaches analyzed.

The comparison between presence/absence
data of species observed and sampled with tradi-
tional gears (Table 1) resulted in ahigher similarity
coefficient in the lowland and mangrove reaches
(0.82 and 0.83, respectively) than in the upper
reach (0.50). The visual recognition of the fish du-
ring underwater observation was important to de-
termine the species composition of the upper reach.
Similarity between the catching with dipnet and
with traditional gears was higher in the lowland
(0.82) than in the upper and mangrove (0.50 and
0.66, respectively) reaches. The use of dipnet fol-
lowing the visual recognition of the fish provided
the best results at the upper section of the river.
In contrast, gears such as sieves were more effi-
ciently used at the mangrove reach.

Direct method

Upper reach — eight fish species were obser-
ved at this reach (89% of the total surveyed by the
two methods).

Braz. J. Biol., 61(3): 377-388
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Only Hollandichthys multifasciatus was not
observed, but it was sampled.

The spatial distribution of those species
(Table 2) showed that they occur mainly near the
bottom of pools and riffles. Deuterodon cf. pedri
presented a broader distribution in the upper
section. Differential distribution per size class of
this species was observed — individuals with less
than 60 mm TL were seen between the surface and
midwater; fish bigger than 60 mm TL between
midwater and the bottom, and fish with more than
100 mm TL mainly near the bottom. Mimagoniates
microlepis was found associated with small
individuals of D. cf. pedri at the pools. Kro-
nichthys heylandi was found resting on submerged
branches attached to rocks, in midwater of riffles.
Five species were observed near or above the
sandy and rocky substrate (Table 2). One of these
species, Imparfinis piperatus, was observed mainly
in holes formed by the rocks.

Lowland reach — eight fish species were obser-
ved at thisreach (80% of the total surveyed by both
methods). These species (Table 2) occurred mainly
among the submerged margina vegetation and near
the bottom. D. cf. pedri presented a broader distri-
bution and the same differential distribution per size
class. Two species, M. microlepis and Phalloceros
caudimaculatus, were observed swimming along
with smal individuas of D. cf. pedri near the surface
of shallow margina pools. Most of the speciesfound
near the bottom were observed on the sandy subs-
trate, except K. heylandi that was observed resting
on submerged branches deposited on the bottom
of pools or riffles.

Mangrove reach — eleven fish species were
observed at the mangrove reach (79% of the total
surveyed by both methods). At this reach, most
of the species were observed near the banks (Table
2) but in two different situations: either among the
submerged marginal vegetation at midwater or near
the muddy bottom under the vegetation. Only D.
cf. pedri specimens longer than 50 mm were
observed. Those fish swam in group of no more
than 10 individuals, between midwater and bottom,
under the marginal vegetation, with one or two
juveniles of Centropomus mexicanus of similar
size. Isolated C. mexicanus adults (> 150 mm TL)
were observed swimming slowly around the
submerged branches, between midwater and the
bottom of a deep pool. Different size classes of
Geophagus brasiliensis presented distribution

similar to that of C. mexicanus. Small juveniles (< 30
mm TL) of G. brasiliensis, Awaous tajasica, and C.
mexicanus were observed in shallow margina pools
with muddy bottoms. Myrophis punctatus and Citha-
richthys spilopterus were also found in these places,
but frequently with their bodies partialy burrowed
in the mud. A. tajasica adults were the only fish
observed in the middle of the river, swimming near
the sandy bottom of this stretch.

I ndirect method

Number of species and individuals per tool
and per month — the total number of species and
individuals differed according to the used gears and
reaches observed (Table 3). At the upper reach,
the higher number of species was collected with
adipnet and the higher number of individuals was
collected with fishing rod. At lowland, a high num-
ber of species was sampled with dipnet and sieve,
whereas fish trap and sieve captured the higher
percentage of individuals. The sieve was the most
efficient tool at the mangrove reach. It allowed the
catching of the most species and the higher per-
centage of the individuals. In contrast, the reaches
showed similar seasonal trends, with asignificantly
high number of individuals collected at the wet
season (Table 4).

Size of the fish per tool and per month — a
selectivity of toolsin relation to the size of the fish
sampled was also evident (Table 5), whereas a
monthly variation was not so apparent and well
defined (Table 6). The effect of the gear employed
on fish sizewas significant in al the cases analyzed
(Table 7). For D. cf. pedri and G. brasiliensis, the
larger fish were sampled with fishing rod and the
smaller ones with sieve. For H. multifasciatus, the
fish sampled with fishing rod and fish trap were
larger than those sampled with sieve. For M. mi-
crolepis, fish trap enabled the collection of fish
larger than those captured with sieve. Although
a significant monthly variation was observed in
most of the species of the lowland reach, a seasonal
difference in size classes was evident only in the
cases of D. cf. pedri and K. heylandi, in which
small fish predominated in the dry season samples.

DISCUSSION

Representative fish sampling is hard to obtain
in streams (Hynes, 1970; Uieda & Castro, 1999).
Most usual methodologies are difficult or impos-
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sible to be applied in this kind of habitat (Uieda,
1984). Characteristics such as high water trans-
parency, rocky bottom, high amount of submerged
plant material, and high current reduce the effi-
ciency of sometools, mainly seines. Vianna (1989),
Sabino & Castro (1990) and S&o-Thiago (1990) re-
ported difficulties in performing studies of fishin
lotic habitats due to these abiotic characteristics.
Sabino & Castro (1990) and Séo-Thiago (1990) used
underwater observation as a methodology coupled
to the use of habitual tools. Direct observation and
sampling with dipnets during snorkeling allowed
Sabino & Castro (1990) to study the feeding be-
havior, spatial and temporal distribution of stream
fishes. For Sao-Thiago (1990), underwater obser-
vation provided additional information about the
compasition, frequency and abundance of fish spe-
cies that were difficult to study using traditional
gears alone. In the present study, the efficiency of
the direct and indirect methods, used in determi-

ning the composition and distribution of fish spe-
cies, was influenced by the characteristics of the
three reaches.

At Rio da Fazenda, the fish species distribution
determined by underwater observation might be
related to water current and presence of shelter. The
fact that most species occurred near the bottom of
the upper reach might be related with the low water
current at this microhabitat and to the shelter
availability provided by the rocks. The absence of
submerged marginal vegetation probably deter-
mined the low occurrence of speciesin midwater and
at the surface, where the water current is strong. D.
cf. pedri and M. microlepis juveniles swam near the
surface but only in marginal shallow pools.

The abundance of submerged marginal vege-
tation caused more species to be present in the
midwater of the lowland reach. Near the bottom,
there was al so the advantage of low water current
and sheltering among plant detritus.

TABLE 2

Spatial distribution (water column position and horizontal position) of the fish species sampled at the three
reaches of the Rio da Fazenda, determined by underwater observation (current = cm.sec?). Species
abbreviations: Dpe = D. cf. pedri, Gbr = G. brasiliensis, Ata = A. tajasica, Hmu = H. multifasciatus, Mmi =
M. microlepis, Cja = C. japuhybensis, Khe = K. heylandi, Epi = E. pisonis, Ipi = |. piperatus, Pca = P.
caudimaculatus, Mpu = M. punctatus, Mli = M. brachyurus lineatus, Cme = C. mexicanus, Csp = C. spilopterus.

Horizontal position
Upper reach L owland reach M angrove reach
Water Pool Riffle Bank Open water Bank Open water
column
position
Dpe Dpe
Surface Mmi Mmi
Pca
(current) (30.82) (67.56) (15.21) (36.94) (19.50) (34.83)
Dpe Dpe Dpe Dpe Dpe
Khe Ghbr Ghbr
. Hmu Pca
Midwater - -
Mmi Epi
Khe Mli
Pca Cme
(current) (34.56) (52.49) (21.57) (35.70) (22.78) (34.83)
Dpe Dpe Dpe Dpe Gbr Ata
Ghr Ghbr Ghr Ata Ata
Bottom Cja Cja A.ta Cja Mpu
Ata Ata Cja Khe Cme
Epi Epi Khe Csp
Ipi Ipi
(current) (22.13) (33.20) (14.07) (15.17) (16.47) (28.30)
Braz. J. Biol., 61(3): 377-388
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TABLE 3

Number of individuals (N and %) of the fish species sampled per gear in the three reaches of Rio da Fazenda.
Chi-Square (x?) was performed on data for the total of fishes sampled per tool (** = 1% of significance).

. Fishingrod Fish trap Sieve Dipnet
Species

N % N % N % N %
D. cf. pedri 189 | 49.1 103 | 26.8 72 18.7 21 5.4
G. brasiliensis - - - - - - 25 100
A tajasica - - - - - - 15 100
H. multifasciatus - - - — 1 100 - -
M. microlepis - - 3 214 7 50 4 28.6
C. japuhybensis - - - - - - 6 100
K. heylandi - - - - - - 13 100
E. pisonis - - - - - - 1 100
|. piperatus - - - - - - 4 100
Total upper 189 | 40.7 106 | 22.8 80 17.2 89 19.2
(X% = 64.25**)
D. cf. pedri 182 16.3 662 | 59.4 256 23 15 13
G. brasiliensis 63 56.8 2 18 34 30.6 12 10.8
A tajasica - - - - - - 38 100
H. multifasciatus 15 417 7 194 14 38.9 - -
M. microlepis - - 24 25.3 51 53.7 20 21
C. japuhybensis - - - - 5 151 28 84.8
K. heylandi - - - - 108 95.6 5 44
P. caudimaculatus - - 1 1 78 75.7 24 233
A. leptos - - - - 7 87.5 1 125
G. pantherinus - - - - 2 100 - -
Total lowland 260 15.7 696 | 42.1 | 555 | 336 143 8.6
(x®= 475.35%*)
D. cf. pedri 79 58.5 55 40.7 1 0,7 - -
G. brasiliensis 19 422 - - 25 55.6 1 22
A tajasica 1 29 - - 15 42.9 19 54.3
P. caudimaculatus - - - - 13 92.9 1 7.1
E. pisonis - - - - 85 98.8 1 12
M. punctatus - - - - 1 16.7 5 83.3
G. genidens 13 100 - - - - - -
M. brachyurus - - - - 26 100 - -
P. mindi - - - - 17 100 - -
C. undecimalis 1 100 - - - - - -
C. mexicanus 4 26.7 - - 7 46.7 4 26.7
E. brasilianus - - - - - - 6 100
C. spilopterus - - - - 1 50 1 50
T. paulistanus - - - - 5 100 - -
Total mangrove 117 28.8 55 135 196 48.3 38 9.3
(x*= 151.38**)
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TABLE 4

Number of individuals (N and %) of the fish species sampled per season (dry = June, July and September;
wet = November, January and March). Chi-Square (x?) was performed on data for the total of fishes sampled
per season (** = 1% of significance).

, Dry Wet
Species N % N %
D. cf. pedri 166 432 219 56.9
G. brasiliensis 1 4 24 96
A. tajasica 3 20 12 80
H. multifasciatus - - 1 100
M. microlepis 4 28.6 10 714
C. japuhybensis 2 333 4 66.7
K. heylandi 1 7.7 12 92.3
E. pisonis - - 1 100
|. piperatus - - 4 100
Total upper 177 38.1 287 61.9
(X® = 25.6%*)
D. cf. pedri 515 46.2 600 53.8
G. brasiliensis 28 252 83 74.8
A. tajasica 10 26.3 28 73.7
H. multifasciatus 22 61.1 14 38.9
M. microlepis 52 54.7 43 423
C. japuhybensis 16 485 17 51.5
K. heylandi 67 59.3 46 40.7
P. caudimaculatus 25 24.3 78 75.7
A. leptos 5 62.5 3 375
G. pantherinus 1 50 1 50
Total lowland 741 44.8 913 55.2
(X® = 17.68**)
D. cf. pedri 16 11.9 119 88.1
G. brasiliensis 6 13.3 39 86.7
A. tajasica 11 314 24 68.6
P. caudimaculatus 11 78.6 3 214
E. pisonis 20 23.2 66 76.8
M. punctatus - - 6 100
G. genidens 3 23.1 10 76.9
M. brachyurus 10 385 16 61.5
P. mindi 3 17.6 14 82.3
C. undecimalis - - 1 100
C. mexicanus 7 46.7 8 53.3
E. brasilianus - - 6 100
C. spilopterus 1 50 1 50
T. paulistanus 5 100 - —
Total mangrove 93 229 313 77.1
(X® = 118.14**)
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TABLES

Size (mean and standard deviation of the TL in mm) of the fish species sampled in the three reaches of
Rio da Fazenda (excluding dipnet samples).

Species Fishingrod Fish trap Sieve
Upper reach
D. cf. pedri 80.3+13.3 67.2+17.4 415+8.2
H. multifasciatus - - 105
M. microlepis - 50.3+9.4 47.3+6.2
Lowland reach
D. cf. pedri 83.9+14.8 779+ 16.6 355+11.8
G. brasiliensis 91.4+195 38+4.2 339+17
H. multifasciatus 91.3+94 909+8.1 66.5+ 16.8
M. microlepis - 448+ 6.1 36.4+65
C. japuhybensis - - 276+1.1
K. heylandi - - 62.1+231
P. caudimaculatus - 37 26.2+8.8
A. leptos - - 57.6+ 153
G. pantherinus - - 200+ 424
Mangrovereach
D. cf. pedri 102.7+ 15.8 81.9+17.9 56
G. brasiliensis 128.9 + 28.6 - 28.4 +15.6
A tajasica 126 - 369+6.1
P. caudimaculatus - - 312+74
E. pisonis - - 48.4 +13.6
M. punctatus - - 106
G. genidens 196.1 + 26.1 - -
M. brachyurus - - 113.8+ 134
P. mindi - - 82.8+135
C. undecimalis 285 - -
C. mexicanus 221.2+62.1 - 23+29
C. spilopterus - - 60
T. paulistanus - - 256+78

The different microhabitats analyzed at the
mangrove reach presented similar current measures.
Thefish distribution at this reach seemed to be more
closely related to the presence of abundant sub-
merged marginal vegetation that provides shelter and
food for the fish.

Caramaschi (1986), Costa (1987) and Teixeira
(1989) pointed to the importance of the role played
by the marginal vegetation in the distribution of fish
in tropical streams.

Caramaschi (1986) suggested that fish species
could use this vegetation as atemporary or perma-
nent shelter and foraging place.

The methods used in previous studies on tro-
pical fish were selective and dependent on the dis-
tribution of the species. On the other hand, this
distribution isrelated with fish size and behavior. In
our study, fish behavior and habitat characteristics
were important to determine the degree of selectivity
of the sampling tools.
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TABLE 6

Size (mean and standard deviation of TL in mm) of the fish species sampled, over the period of one year, in
three reaches of Rio da Fazenda.

Species June July | September | November January March
Upper reach
D. cf. pedri 67 +20.8 67.8+18.7 | 61.2+216 | 792+135 | 67.9+17.6 | 62.6+23.8
G. brasiliensis 63 - - - 87.3+17.8 | 91.6+219
A tajasica 75+ 24.6 - - - 68.8+14.8 | 80.8+24.7
H. multifasciatus - - - - - 105
M. microlepis 555+7.8 45+28 - - 452+21 473+6.4
C. japuhybensis 325+5 - - - 41+42 355+5
K. heylandi 71 - - 53+14.1 69.3+15 72+ 185
E. pisonis - - - - - 160
|. piperatus - - - 178 65+ 29.7 205
Lowland reach
D. cf. Pedri 675+17.2 | 60.3+26.1 | 60.1+255 | 71.8+243 | 716+212 | 77.6+234
G. brasiliensis 834+326 | 483+235 | 458+289 | 654+289 | 886+411 | 71.1+354
A tajasica 87+ 189 - - 111+20.7 | 922+19.8 | 804+ 17.7
H. multifasciatus 93.8+8.9 585+9.2 83.2+15 726+17.7 | 755+114 726+25
M. microlepis 434+6.8 345+74 39.4+6.8 443+6.4 415+64 39.6+5.8
C. japuhybensis 31.6+5.3 - - 41.7+0.6 376+79 31.3+4.7
K. heylandi 492+31 57.8+22 60.5+18.8 | 69.5+235 66.9 + 20 83.6+17.7
P. caudimaculatus 295+ 7.7 33.8+6.3 352+21 27.8+8.8 258+11.3 | 357+126
A. leptos - 61.5+205 | 45355 67+9.5 - -
G. pantherinus - - 230 - 170 -
Mangrove reach
D. cf. pedri 100+ 10 106.7 £ 8.2 100 939+17 949+27.8 | 90.9+16.8
G. brasiliensis 485+ 30.2 34+14 - 116.2+426 | 729+59.9 65.4 + 53
A tajasica 38+28 375+9.2 36.9+6.8 39.7+7 52.3+36.6 | 76.9+254
P. caudimaculatus 243+ 6 30 33.3+9.6 27+14 34 -
E. pisonis 447+6.1 378+164 | 41.3+115 | 444+106 | 51.3+131 | 56.5+13.3
M. punctatus - - - 120.2+9.1 106 118
G. genidens 210+ 42.7 - - - - 1919+ 205
M.brachyurus 1143+ 6.8 - 152 109.8+11.7 | 1153+ 18.1 | 110.2+ 13.3
P. mindi 70 82 87 919+7.1 81.3+16 63+ 4.6
C. undecimalis - - - - - 285
C. mexicanus 25 21.7+35 23.7+25 42 295 135.2 £ 90.4
E. brasilianus - - - - - 39.3+938
C. spilopterus - - 60 - - 96
T. paulistanus 22 25 27+£105 - - -

Most species observed at the upper reach
were difficult to collect because they look for shelter
near or among the rocksin the bottom. This behavior,
added to the high water transparency and absence
of submerged marginal vegetation, represented a
problem for the use of the usual methodology (indi-
rect method). At the upper reach, underwater obser-
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vation and sampling with a dipnet were essential for
the study of the composition and distribution of the
fish community.

On the other hand, at the lowland and man-
grove reaches the higher efficiency of fish trap and
sieve may be related to the behavior and distri-
bution of most species, searching for shelter and
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food at the marginal vegetation. The dipnet was
also efficient at the lowland reach where there was
high water transparency.

Silva (1982) concluded that the data on fish
abundance as well as the hiological data obtained
in astudy of an estuarine fish community were not
consistent because the methods used were not
appropriate to the sampling of juveniles, and
pelagic and benthic species. Allen et al. (1992) also
worked on an estuarine fish community and verified
that the efficiency of seine nets depended on fish
length and behavior.

Habitat characteristics also influence the
efficiency of sampling. Streams with high water
transparency and current that have submerged
plant detritus restrict the use of some equipment
(Vianna, 1989; Sahino & Castro, 1990; S&o-Thiago,
1990). Moreover, some abiotic characteristics can
present seasonal variations.

During the dry season, pools can become
small or disappear and cause some problemsto the
standardization of sampling methodology (Garuitti,
1988; Sdo-Thiago, 1990).

Although the water level and turbidity were
higher during the wet season in the Rio da Fazenda,
alarger number of individuals were obtained over
this period. An increase in fish population may
occur due to the addition of more species or
juveniles during the wet season. Caramaschi (1986)
and Garutti (1988) reported a high number of
species and a habitat expansion in neotropical
streams during the wet season. At both the upper
and mangrove reaches of Rio da Fazenda, the
increase in the number of individuals during the wet
season is likely to be related to an increase in the
number of species. A recruitment of juveniles does
not explain it because the monthly variation in fish
length was not significant in those reaches.

On the other hand, an increase in the number
of species was not observed at the lowland reach,
although the monthly variation in fish length was
significant. Habitat expansion also occurred at both
the lowland and mangrove reaches, where an in-
crease in the water level during the wet season cau-
sed an increase in the amount of marginal
submerged vegetation.

TABLE 7

Probabilities for ANOVAs testing for the gears (except dipnet) and months effects over the length of the
fishes. The analysis was performed only for the most abundant species of each reach.

. Source of variation
Species analyzed

Gear Month
Upper reach
Total of species 0.000 0.066
D. cf. pedri 0.000 -
M. microlepis 0.553 -
Lowland reach
Total of species 0.000 0.000
D. cf. pedri 0.000 0.000
G. brasiliensis 0.000 0.069
H. multifasciatus 0.000 0.014
M. microlepis 0.000 0.000
K. heylandi - 0.026
P. caudimaculatus - 0.000
Mangrovereach
Total of species 0.000 0.079
D. cf. pedri 0.000 -
G. brasiliensis 0.000 -
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The relation between sample selectivity and
fish length (Saul, 1975; Silva, 1982; Allen et al., 1992)
was also observed in the present work. Fishing rod
and fish trap were selective for large fishesand sieve
for small fishes.

The efficiency of sampling methods depends
on habitat characteristics and biology of species.
The utilization of traditional methodology coupled
with underwater observation was essential for the
quélity of the results about species composition and
spatial distribution of this stream fish assemblage.

Every river has different characteristics from
the upstream to downstream. Thus, in studies on the
longitudinal composition and distribution of the fish
faunait isimportant to use different methodsin order
to obtain the most complete fish diversity index.
Obviously it is not appropriate to destroy a com-
munity with an extensive collection. Good senseis
welcome when the type and extension of the sam-
pling is determined. Diving and direct observations
cause very littleimpact (Sabino & Zuanon, 1998) and
need to be considered as a good choice in habitats
where this methodol ogy can be applied.
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