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ABSTRACT 
 
With the increased recognition of the importance of the aquatic biodiversity and inherent ecological 
processes, rigorous examination of the effects of impoundment on smaller rivers and streams is 
needed. This study compares the diversity and composition of fish on reservoirs along an 
intermittent river in the Brazilian Northeast. Variation in fish assemblage composition was 
investigated using multivariate analysis (ordination). A total of 1744 individuals of 22 species was 
captured and the overall diversity of fish species was consistent with other studies. Ordination was 
unable to clearly distinguish the fish assemblages according to a-priori criteria (river reach, habitat 
type and season). The overall hydrological stability, characteristic of reservoirs, and the overall 
similarity in habitat conditions across reservoirs, coupled with the high dominance of a few species 
are the most likely factors explaining the high variability within a-priori groups and low similarities 
between fish assemblages across the reservoirs in the Curimataú River. 
 
Keywords: fish, semi-arid, reservoir, intermittent streams, conservation 
 
RESUMO 
 
Com o reconhecimento da importância da biodiversidade aquática e seus processos ecológicos 
associados, o estudo dos efeitos do barramento em rios e riachos se torna de grande impotância. 
Este estudo compara a diversidade e composição da fauna de peixes em reservatórios artificiais em 
um rio intermitente no Nordeste do Brasil. A variação na composição faunísca foi avaliada usando 
análise multivariada (ordenação). Um total de 1744 indivíduos e 22 espécies foi capturado, e a 
diversidade de espécies foi semelhante a outros estudos. A ordenação dos dados não demonstrou 
claramente diferenças entre assembléias de peixes de acordo com critérios determinados a-priori 
(trecho do rio, tipo de habitat e estaçãodo ano). É proposto que a relativa estabilidade hidrológica 
característica de reservatórios e a semelhança nas condições ambientais entre os reservatórios, 
associada com a alta dominância de espécies, são os principais fatores que explicariam a alta 
variabilidade observada dentro dos grupos determinados a-priori e a baixa semelhança entre as 
assembléias de peixes dos reservatórios estudados.  
 
Palavras-Chave: peixes, semi-árido, reservatórios, rios temporários, conservação 
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1. INTRODUCTION 
 
 Spatial variation in diversity and 
composition of fish fauna, from headwaters to 
downstream reaches is a commonly observed 
pattern in stream-fish assemblages (e.g. 
Schlosser, 1982; Ostrand & Wilde, 2002). Such 
patterns have been attributed to changes in 
stream order, thus stream size (Harrell et al., 
1967), heterogeneity in environmental 
conditions and disturbance by flooding and 
drought (Medeiros & Maltchik, 2001a, b), 
habitat structure and complexity (Taylor, 1997) 
and biotic interactions (Capone & Kushlan, 
1991).  
 The damming of rivers and streams is 
often implicated as a cause for population 
decline and local extinction of freshwater fish 
(Christopher et al., 2001). 
 Dam building has been occurring in the 
Brazilian Northeast since the early 1900´s, and 
dams have already been constructed in most of 
the major rivers. Less conspicuous, the 
construction of smaller dams and weirs has also 
been a common practice throughout the semi-
arid region of Brazil. However, with the 
increased recognition of the importance of the 
native aquatic biodiversity and inherent 
ecological processes (Leal et al., 2005; Maltchik 
& Medeiros, 2006), rigorous examination of 
impoundment on smaller rivers and streams is 
needed. 
 The impoundment of riverine systems 
has been known to significantly alter major 
attributes of the ecosystems, such as water 
depth, flow regime and sediment, nutrients and 
energy dynamics (Ligon et al., 1995).  
 In other countries, many studies have 
focused on changes in fish communities 
downstream and upstream of dams (see 
Christopher et al., 2001) or across entire basins 
(e.g. Rogner & Brinton, 1982). Nevertheless in 
the Northeast of Brazil, few studies have 
focused on comparing fish fauna composition 
on a catchment scale. Given the importance of 
the natural flow regime to semi-arid streams in 
Brazil, changes in the ecosystem attributes may 
be enhanced by the impoundment of 
intermittent streams. 
 The present study aims to compare 
diversity and composition of fish fauna between 

reservoirs along an intermittent river in the 
Brazilian semi-arid region.  
 
2. MATERIAL AND METHODS 
 
2.1 Study area 
 
 This study was performed in the 
catchment area of the Curimataú River. This 
river rises in the western portion of the 
Borborema Highlands in the state of Paraíba and 
flows northeast, crossing the state of Paraíba 
and reaching the sea near Cunhaú in the state of 
Rio Grande do Norte (Figure 1). 
 The higher portion of the Curimataú 
River basin is located at the semi-arid region of 
Brazil (BSh, Koeppen classification), whereas 
the middle and lower portions present a climate 
warm and humid with autumn and winter rains 
(As´, Koeppen). Rainfall ranges from 200-400 
mm per annum in the higher portion of the basin 
to 1800-2000 mm per annum in the lower 
portion. Rainfall in the middle portion of the 
basin varies between 600-1000 mm per annum. 
Dry periods may reach up to 8 months in the 
upper reaches and 5 months in the middle 
reaches (Governo do Estado da Paraiba, 1985). 
As a result of these climatic conditions, the 
middle and higher reaches of the catchment 
comprise intermittent and ephemeral streams. In 
the lower reaches after the junction with 
Calabouço River, the Curimataú River becomes 
perennial (Ramos et al., 2005). 
 Average monthly temperatures range 
between 22 and 27 °C, with the dry phase 
usually between November and February. The 
natural vegetation in the drainage basin area is 
comprised of Caatinga (an arboreal to shrubby 
deciduous open forest composed mostly of 
xerophytic species) and Agreste (a transitional 
formation with species of the Caatinga and 
humid littoral forest) (Governo do Estado da 
Paraiba, 1985).  
 
2.2 Sampling design 
 This study was performed on small 
reservoirs (as well as their associated habitats) 
and tributaries of the Curimataú River. Two fish 
collections were made during 2002 and 2003. 
The middle and higher reaches of the basin were 
sampled during the dry (26-29 November 2002) 
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and wet (7-13 May 2003) periods. Given that 
these reaches are more subject to flooding and 
drying, the fish fauna may vary depending on 
intensity and magnitude of flooding (see 
Medeiros & Maltchik, 2001a, b). Between 7 and 
13 May 2003 (wet season) the lower reach of 
the basin and some of the sites previously 
visited were sampled (Table 1). Three sampling 
sites were chosen in three reaches of the basin 
(lower, middle and higher reaches) according to 

their distance to the river mouth and altitude 
(Table 1). 
 Sampling sites consisted mostly of 
reservoirs and/or habitats associated to 
reservoirs, like wetland pools or pools located 
near the spillway downstream of the reservoir 
wall (see Table 1). Smaller tributary streams 
were sampled to enable comparisons between 
reservoirs and natural habitats.  
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Figure 1. Map showing the Curimataú River and the location of the study sites along the catchment area of the 
Curimataú River system 
 
 
 Fish were sampled using a seine net 
(25m long x 1 cm mm mesh), gill nets (mesh 
sizes: 5 and 10 cm), a cast net (mesh size: 1.5 
cm) and dip nets (mesh size: 0.5 cm). Gill 
nets were left in the water for 8 hours during 
the day and 8 hours at night (being checked 
for fish individuals every 4 hours). All the 
other sampling gear was used during the day. 
Sampling effort was standardized for all 
sampling occasions and sampling units. Fish 
caught was preserved in formalin 10% and 
taken to the Ichthyology Laboratory of the 
Universidade Federal da Paraíba (UFPB), 
where they were transferred to 70% alcohol. 
Species were counted for number of 
individuals and identified using standard 
literature (e.g. Britski et al., 1984). Fish were 
later deposited in the Ichthyological 
Collection of the UFPB (see Ramos et al., 
2005).  
 

2.3 Data analysis 
 
 Altitude and distance to the river 
mouth for each site were estimated from a 
combination of GPS receiver readings and 
1:100000 topographic maps. General habitat 
characterization was made through visual 
observation. Abundance, richness, evenness 
and Shannon’s index of diversity (H’) were 
used to summarize and describe overall 
assemblage structure across sites. 
 Variation in fish assemblage 
composition between sites and sampling 
occasions was investigated using Detrended 
Correspondence Analysis (DCA) of the 
untransformed data (McCune & Mefford, 
1999). The coefficients of determination for 
the correlations between the DCA axis scores 
and the distances of the habitat variables in 
the original n-dimensional space were also 
used to assist the interpretation of the DCA 
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results. The Multi-Response Permutation 
Procedure (MRPP) (Biondini et al., 1985; 
McCune & Mefford, 1999; McCune & Grace, 
2002) was used to test for differences in fish 
fauna between groups of sampling sites 
and/or sampling occasions. Groups were 
determined a-priori based on environmental 
and habitat data (see Table 1). 
 For all MRPP analyses, the chance-
corrected within-group agreement (A) is 
presented. The value of the A statistic 
represents the degree of within group 

homogeneity, compared to random 
expectation, and is analogous to the ‘effect 
size’. When all sample points in a group (e.g. 
river reach or habitat type) have identical 
composition of fish species, A=1; when 
within group heterogeneity equals that 
expected by random chance, A=0. On the 
other hand, if there is less agreement within 
groups than expected by chance, A<0 
(McCune & Grace, 2002). The average 
distance (AD) of 

points for each group was used as an indicator of the heterogeneity within groups. Table 1. General 
characteristics of the study sites. A-priori criteria for grouping assemblages in the DCA are indicated with a (*). 
 

Sample 

sites 
Date (season*) 

Distance to 

river mouth 

(km) 

Altitude 

(m) 

Habitat 

type * 
Description 

Lower reach *     

1 November 2002 (dry) 
May 2003 (wet) 

20.6 40 Stream Small tributary of the Curimatau River: semi-
permanent, narrow and shallow, this small stream 
presented macrophytes and riparian vegetation 

2 November 2002 (dry) 
May 2003 (wet) 

24.5 41 Reservoir Pequiri Stream weir: small dam with shallow and 
clear water. Riparian vegetation was present and 
aquatic macrophytes were abundant. Both weir and 
downstream habitats near the spillway were sampled 

3 May 2003 (wet) 32.1 58 Stream Upper reaches of a small ephemeral tributary of the 
Curimataú River. Sampling site consisted of a single 
temporary pool. 

Middle reach *     

4 May 2003 (wet) 57.2 110 Reservoir Trincheira reservoir: sampled habitats included the 
reservoir and habitats near the spillway downstream 
of the dam wall 

5 November 2002 (dry) 68.0 175 Reservoir Timbofe reservoir: Visibly polluted with wastewater. 
High quantities of filamentous algae 

6 May 2003 (wet) 71.0 135 Stream Calabouço Stream: affluent of the Curimatau River, 
sampled habitats consisted mostly of rocky pools, as 
this is a semi-permanent stream 

Higher reach *     

7 November 2002 (dry) 91.2 301 Pool-
reservoir 

Perennial pool fed by the nerby spillway of the 
Cacimba da Varzea Reservoir: clear water and rocky 
bottom. Higher water level during the wet season. 

8 May 2003 (wet) 117.6 463 Reservoir Algodão reservoir: recently filled up by heavy rain 

9 November 2002 (dry) 126.4 475 Reservoir Poleiros Reservoir: high quantities of Chara algae, 
steep slope and high quantities of debris on the 
bottom. Lower water levels during the wet season. 

 

3. RESULTS 
 
 A total of 1744 individuals representing 
22 species and 11 families was captured from 
the Curimataú River system (Table 2). Of the 22 
species caught, three are introduced exotic 
species (Cichla ocellaris, Oreochromis niloticus 
and Poecilia reticulata), representing 140 
individuals. Astyanax bimaculatus, Poecilia 

vivipara, Serrapinnus heterodon and 
Hemigrammus marginatus were the most 
abundant species, representing 60.6% of the 
fishes caught. 
 The fish assemblage of the lower reaches 
of the Curimataú River basin was dominated by 
Hemigrammus marginatus (42.6%), 
Hemigrammus sp.1 (15.3%) and Serrapinnus 

piaba (9.1%). In the middle reaches of the basin 
Astyanax bimaculatus (26.4%), Poecilia 
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vivipara (21.7%) and Apareiodon davisi 
(15.1%) were the dominant species. The higher 
reaches of the basin were dominated by 
Serrapinnus heterodon (28.7%), Poecilia 

vivipara (22.2%) and Astyanax bimaculatus 
(20.8%) (Table 2). 
 The overall fish-species diversity was 
consistent across sites and sampling occasions, 
ranging from 0.86 (site 3) to 1.75 (site 6). Site 8 
presented no diversity as only Oreochromis 

niloticus was recorded at this site. Average 
diversity was greatest at the middle reaches of 

the Curimataú River basin (1.56 ±0.19; 16 
species), whereas the lower and higher reaches 
showed lower values of diversity (1.31 ±0.39; 
12 species and 1.30 ±0.74, 12 species, 
respectively). 
 Averaged evenness followed a pattern 
similar to diversity, being higher at the middle 
reaches (0.72 ±0.07) than the lower and higher 
reaches (0.70 ±0.10 and 0.62 ±0.36, 
respectively). 

 
Table 2. Number of individuals sampled and diversity parameters for each sample site in the Curimataú River system. * 
indicates introduced species. 
 

 Lower reach  Middle reach  Higher reach   

Site 1 2 3  4 5 6  7 7 8 9 9   

Season Wet Wet Wet  Wet Dry Wet  Dry Wet Wet Dry Wet SUM % 

Species                

Astyanax bimaculatus 5 26 3  130 28 43  14 13 0 21 65 348 20.0 
Poecilia vivipara 14 0 16  2 0 163  23 41 0 10 47 316 18.1 
Serrapinnus heterodon 0 0 0  41 0 0  3 62 0 0 91 197 11.3 
Hemigrammus marginatus 99 88 0  0 9 0  0 0 0 0 0 196 11.2 
Oreochromis niloticus * 0 0 0  7 0 68  0 20 5 5 21 126 7.2 
Apareiodon davisi 0 0 0  6 0 109  3 0 0 0 0 118 6.8 
Geophagus brasiliensis 22 3 0  9 0 43  4 0 0 11 3 95 5.4 
Astyanax fasciatus 0 0 0  24 0 17  29 2 0 5 3 80 4.6 
Hemigrammus sp. 1 67 0 0  0 0 0  0 0 0 0 0 67 3.8 
Serrapinnus piaba 28 12 0  0 0 0  0 0 0 0 0 40 2.3 
Hypostomus pusarum 0 0 0  13 0 8  2 12 0 0 0 35 2.0 
Hoplias malabaricus 0 0 0  3 5 0  2 13 0 5 1 29 1.7 
Characidium bimaculatum 16 6 0  0 0 0  1 1 0 3 0 27 1.5 
Hemigrammus sp. 2 0 24 0  0 0 0  0 0 0 0 0 24 1.4 
Cichlasoma orientale 0 1 2  0 7 4  0 2 0 0 0 16 0.9 
Poecilia reticulata * 0 0 0  0 0 10  0 0 0 0 1 11 0.6 
Prochilodus brevis 0 0 0  6 0 0  0 0 0 0 0 6 0.3 
Crenicichla menezesi 0 4 0  0 0 0  0 0 0 0 0 4 0.2 
Synbranchus marmoratus 0 0 1  1 1 0  0 0 0 0 0 3 0.2 
Cichla ocellaris * 0 0 0  0 3 0  0 0 0 0 0 3 0.2 
Steindachnerina notonota 0 2 0  0 0 0  0 0 0 0 0 2 0.1 
Awaous tajasica 0 0 0  0 0 1  0 0 0 0 0 1 0.1 
Richness 7 9 4  11 6 10  9 9 1 7 8   
Evenness 0.82 0.67 0.62  0.64 0.76 0.76  0.75 0.77 0.00 0.89 0.68   
Shannon diversity (H’) 1.59 1.46 0.86  1.55 1.37 1.75  1.66 1.69 0.00 1.75 1.42   

 
 

 
3.1 Spatial variation in fish assemblages 
 
 Ordination by DCA of species 
abundances for each sampling occasion and site 
showed some degree of variability in spatial 

patterns of assemblage composition across sites 
(Figure 2). The first two axes accounted for only 
46.4% of the total variation, with 45.4% of the 
variation explained by the first axis alone. Sites 
corresponding to river habitats were arrayed to 
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the bottom of the ordination plot, whereas 
reservoir habitats were arrayed to the top and 
left. 
 From the ordination plot, three main 
groups can be identified: firstly, on the bottom, 
the sites corresponding to the river habitats, a 
second group, on the middle-left, corresponding 
to site 8, and sites 7 and 9 during the dry season, 
and a third group, on the top, encompassing the 
remaining sites and sampling occasions. 
However, these groups are formed by loose 
clusters of points. 
 The Multi-Response Permutation 
Procedure (MRPP) applied on a-priori groups 
as per Table 1 (river reach, season and habitat 
type) tested for significant differences in fish 
fauna composition within groups. 
 Differences in fish fauna across the three 
river reaches (lower, middle and higher) were 
not statistically significant (A=0.06, p=0.09, 
AD=0.70), except for the lower and higher 
reaches (A=0.09, p=0.045, AD=0.70). 
Differences in fish fauna composition between 
the two seasons sampled (dry and wet) across 
all sites were also not significant (A=-0.0001, 
p=0.44, AD=0.70). 
 Despite the identifiable segregation 
between river sites and reservoir sites, MRPP 
showed no significant difference between these 
two habitat types (A=0.01, p=0.30, AD=0.74) or 
any other combination of the three habitat types 
sampled (A=0.03, p=0.24, AD=0.69). It is 
important to note that the overall values of A 
(which is a descriptor of within-group 
homogeneity) were very low, to negative, 
indicating that heterogeneity within groups is 
similar to expectation by chance. This is 
corroborated by the relatively high average 
distance of points within groups (AD).  
 Overall patterns of species distributions 
are viewed in Figure 3. Fish species were 
overlaid with sample points onto the DCA 
ordination plot. The vector lines radiate from 
the centroid of the ordination scores, and the 
angle and length of the line indicate the 
direction and strength of the relationship. 

 Even though all species are shown in 
Figure 3 (indicated with a “+”), only the species 
with a coefficient of correlation greater than 
20% are indicated by the vectors (lines). 
Geophagus brasiliensis, Apareiodon davisi, 
Awaous tajasica, Poecilia vivipara and Poecilia 

reticulata were important species associated 
with the bottom half of the DCA plot, mostly 
the river sites. Serrapinnus heterodon and 
Astyanax bimaculatus were mostly associated 
with sites arrayed to the top of the plot, mostly 
sites 4, 7 and 9 (wet season). Note that these 
sites do not represent any a-priori group. 
 The remaining species represented by 
the vectors (Serrapinnus piaba, Characidium 

bimaculatum and Hemigrammus marginatus are 
worth citing) were not correlated to any specific 
(or a-priori) group, as these were associated 
with sites arrayed to the right of the ordination 
plot. 
 
4. DISCUSSION 
 
 The overall diversity of fish (22 species) 
found in the present study was considerably 
higher than the number of species reported in 
other studies on dryland streams and rivers of 
Brazil (Medeiros & Maltchik, 2001a, b). Even 
though these authors argued that the low 
diversity would be related to the intermittency 
of water flow, their studies were performed on a 
much smaller spatial scale, on low-order 
streams, where the diversity would be expected 
to be lower than on higher order rivers, such as 
the Curimataú River. 
 Alternatively, in the present study, when 
reservoir or stream sites are looked at 
separately, diversity values are lower to 
equivalent (12 or 16 species per river reach and 
up to 11 species per site) to the ones found by 
Medeiros & Maltchik (2001a; 2001b) (13 to 16 
species per site). In fact, higher order reaches of 
the Curimataú River showed a relatively low 
diversity of fish.  
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Figure 2. Distribution of the study sites within ordination space as defined by DCA of untransformed abundances of fish 
species. Site codes correspond to the following: W = wet season, D = dry season, L = lower reaches, M = middle 

reaches and H = higher reaches 
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 In natural perennial systems, the 
diversity of the fish assemblages has been 
reported to increase from upstream to down 
stream, along with changes in the species 
composition (Ostrand & Wilde, 2002). 
Similarly, in Brazilian semi-arid streams, there 
are indications that the fish fauna would also 
increase in diversity and suffer significant 
changes in species compositions from lower to 
higher order streams (Maltchik & Medeiros, 
2001). 
 On the other hand, the present study 
shows that, despite the higher overall diversity, 
reservoir sites surveyed in the lower, middle and 
higher reaches, presented a relatively similar 
fauna, dominated by a few species that 
encompassed 80% of the total number of 
individuals collected (namely, Astyanax 

bimaculatus, Poecilia vivipara, Serrapinnus 

heterodon, Hemigrammus marginatus, 

Oreochromis niloticus, Apareiodon davisi and 
Geophagus brasiliensis). Also, despite some 
variation, diversity values were consistent 
across river reaches. 
 Abundance values indicate some degree 
of change in the composition of the fish fauna 
along the Curimataú River catchment, with 
shifts in dominant species. On the other hand, 
ordination was unable to clearly distinguish the 
fish assemblages according to the a-priori 
criteria (river reach, habitat type and season). 
The overall variability in the spatial patterns of 
fauna composition explained by ordination was 
low (only 46.4%), resulting in small agreement 
between groups representing species 
composition across sites, reaches, habitat types 
and seasons. Also, the average distance within 

Reservoir sites 

River sites 
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groups was high indicating heterogeneity in 
species composition within a-priori groups. 
 Natural semi-permanent aquatic habitats 
in the Brazilian semi-arid region have been 
reported to harbor more stable fish communities 
than ephemeral or temporary systems (Maltchik 
& Medeiros, 2001). But fish assembles in such 
semi-permanent habitats were poor in species 
diversity (Maltchik & Medeiros, 2001). 
Apparently the lack temporal variation in the 
composition of fish communities in such semi-
permanent habitats would be related to the 
overall stability in hydrological conditions 
(Maltchik & Medeiros, 2001). In the above-
mentioned system, small magnitude flooding 
was not able to disrupt the community structure 

and therefore force changes in species 
composition. In semi-arid regions elsewhere, the 
absence of flooding in flood-prone systems has 
been reported as an important factor preventing 
changes in the aquatic biota composition and 
trophic structure (Medeiros, 2005).  
 Even though reservoirs may be depicted 
as dynamic systems (Tundisi, 1996), in the 
Brazilian Northeast, they have fairly stable 
hydrological conditions, compared with the 
natural riverine ecosystems where they were 
built. According to Meffe & Minckley (1987), 
flooding is one of the most important agents 
affecting the stability of communities due to its 
rapid and disruptive effects on the different 
groups of organisms.  

 
Figure 3. Joint plot showing the position of fish species (+) and the species of fish correlated (r2>0.2) with sampling 

units and sampling occasions (�)(denoted by vectors) in ordination space. Refer to Table 2 for complete species 
names. 
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 In the present study, (1) the overall 
hydrological stability, characteristic of reservoir 
habitats and (2) the overall similarity in habitat 
conditions across reservoirs, coupled with the 
high dominance of a few species are the most 
likely factors explaining the high variability 
within groups and low similarities between fish 
assemblages across the reservoirs in the 
Curimataú River. 
 
3.1 Conservation and the effects of scale 
 
 Ligon et al. (1995) mentioned, regarding 
river systems subjected to impoundment, that “if 
the stream’s physical foundation is pulled out 
from under the biota, even the most insightful 
biological research program will fail to preserve 
ecosystem integrity”.  
 The results shown in the present study 
raise the issue of the conservation of the aquatic 
biota in dryland systems of Brazil. The 
importance of the natural flow regime to the 
conservation of aquatic diversity in intermittent 
streams has recently been recognized (Maltchik 
& Medeiros, 2006). Reservoirs in dryland Brazil 
are able to hold water for much longer than the 
natural temporary systems. Yet, they lack an 
important force driving many aquatic ecological 
processes in the neighboring river systems, 
which is the hydrological disturbance.  
 Ecosystem integrity also represents the 
degree of self-organization a system has gone 
through (Muller et al., 2000). Once the system’s 
integrity is disturbed by human actions, the 
natural patterns of species composition and 
associated ecological processes (e.g. food web 
dynamics) are likely to be replaced by others 
that may not provide the means for long-term 
species survival or recovery. Not surprising, 
many reservoirs in the Brazilian Northeast are 
dominated by a few (often exotic) species 
(Chellappa et al., 2003).   
 The effective understanding of the 
attributes in fish communities and their 
consequent biotic integrity require data with 
spatial and temporal amplitude in order to 
recognize the changes and the relations in the 
communities respect to disturbance gradients 
(Rodríguez-Olarte et al., 2006). Furthermore, 
large-scale studies on fish species composition 
are needed to compare long-term patterns of 

species diversity in aquatic system in dryland 
Brazil. 
 From the data gathered in the present 
study, from reservoirs in the Curimataú River 
system, the overall diversity and species 
composition of fish are compatible between 
artificial and natural systems (perhaps their 
abundances would change). However, temporal 
variability in fish assemblages associated with 
the extremes of flooding and drought should be 
less conspicuous in reservoir ecosystems.  
 Temporal variability in hydrological 
characteristics of semi-arid streams have been 
recognized as the driving force affecting 
Brazilian semi-arid stream ecosystems 
(Maltchik, 1999; Maltchik & Florin, 2002). 
Unfortunately, the present study fails to address 
the temporal variability in fish assemblages 
from the Curimataú River, as only two sites 
were sampled in different seasons. Nevertheless, 
data here presented show some degree of 
temporal variability in fish species composition 
in the same sites between seasons (Sites 7 and 
9). Although, further studies are needed to 
address this issue, it is likely that variations in 
reservoir structure related to the dry/wet cycle 
are the main factor leading to the observed 
changes species composition.  
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