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Abstract

In most ecological field research, appropriate sampling is critical for the understanding of processes underlying fish 
populations and communities, and is even more important in heterogeneous environments such as the aquatic systems 
of the semi-arid region of Brazil. This study intends to make a contribution to the development of sampling programs 
and gear selection in aquatic systems of semi-arid Brazil by evaluating the effects of different fishing techniques on 
the assessment of richness and composition of the fish fauna in selected aquatic environments. Six sites were selected 
to represent typical artificial (reservoirs) and natural (intermittent streams) environments and four different types of 
sampling gear were applied to each site during four occasions. The present study shows that when selecting sampling 
techniques to be used in aquatic systems in semi-arid Brazil, one must consider the objectives of the study, e.g. eco-
logical or taxonomic, in order to decide on inclusion of rare species in the sampling population. Also, the effect of 
the sampling gear on natural abundances of fish must be considered given that some sampling techniques are highly 
detrimental to fish population numbers. 
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Efeitos de diferentes artes de pesca na avaliação da composição  
de espécies em ambientes aquáticos do semiárido brasileiro

Resumo

Na maioria dos estudos ecológicos, uma amostragem representativa é crucial para o conhecimento dos processos que 
organizam populações e comunidades de peixes, principalmente em ambientes reconhecidamente heterogêneos como 
os ecossistemas aquáticos da região semiárida do Brasil. O presente estudo pretende contribuir para este conhecimen-
to avaliando os efeitos de diferentes técnicas de captura de peixes na riqueza e composição das espécies amostradas 
em ambientes aquáticos do semiárido. Seis pontos de coleta foram selecionados, representando ambientes aquáticos 
artificiais (açudes) e naturais (rios intermitentes), onde quatro tipos de apetrechos de pesca foram empregados em qua-
tro ocasiões. O presente estudo mostra que, ao selecionar técnicas de amostragem de peixes em ambientes aquáticos 
do semiárido brasileiro, dois fatores devem ser levados em consideração: primeiro, os objetivos do estudo, ecológicos 
ou taxonômicos, para se avaliar a importância da inclusão de espécies raras na população amostral; e segundo, os 
efeitos da técnica de amostragem na abundância natural de espécies, tendo em vista que algumas artes de pesca têm 
um efeito negativo nos números populacionais das espécies de peixes. 

Palavras‑chave: semiárido, peixes, riqueza de espécies, artes de pesca, rios intermitentes.

1. Introduction

Aquatic systems in semi-arid Brazil include three 
major groups of environments: intermittent streams and 
rivers (except for the perennial São Francisco River and 
artificially regulated rivers) (Maltchik and Medeiros, 

2006a), natural shallow lakes (Maltchik et al., 1999), 
and artificial reservoirs (Medeiros et al., 2006). These 
systems are distinctive landscape features, comprising 
a range of associated sub-systems and existing as an 
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ever-changing mosaic of dry/wet patches in the semi- 
arid landscape of Brazil. Such aquatic environments 
are disturbance-dominated systems with the extremes 
of flooding and drying being drivers of important proc-
esses maintaining diversity (Maltchik and Florin, 2002). 
Recently, the importance of such variability as well as 
catchment- and local-level factors affecting habitat struc-
ture has also been recognized (Medeiros et al., 2008). 
Because the physical structure of the aquatic habitat is 
viewed as a framework for colonization by the aquatic 
fauna (e.g. Martin-Smith, 1998), the state of this living 
space will influence biotic structure and organization 
within aquatic systems (Mugodo et al., 2006).

In most ecological field research, appropriate sam-
pling is critical for the understanding of processes un-
derlying populations and communities, and even more 
important in traditionally heterogeneous environments, 
such as the aquatic systems of dry lands (Medeiros and 
Maltchik, 2001b; Medeiros and Arthington, 2008). In 
the semi-arid region of Brazil, a wide range of sampling 
strategies and gear types has been used in studies on eco-
logical processes and diversity patterns. However, the 
unique physical and temporal characteristics of semi-ar-

id aquatic systems of Brazil must be considered when 
designing a sampling program. Because these habitats 
change drastically over time, being either with high lev-
els of water flow or as drying water bodies, as water lev-
els fluctuate, fish distribution may change with habitat 
alterations (Medeiros et al., 2008). In such conditions, 
estimates of species composition and richness may be 
greatly affected.

In addition to that, the need for minimum impact on 
fish numbers is critical. During the dry period, for in-
stance, shrinking pools represent the only habitat avail-
able in streams and rivers in semi-arid Brazil (Medeiros 
and Maltchik, 2000). If such pools are over-sampled, the 
removal of a large number of individuals may affect the 
structure of the community and lead to erroneous estimates 
in subsequent sampling occasions. From a conservation 
standpoint, natural pools in intermittent streams (temporary 
or semi-permanent) may act as refugia for fish and play an 
important role as breeding sites (Medeiros and Maltchik, 
2000; Maltchik and Medeiros, 2006b), therefore, distur-
bance by over-sampling should be avoided. 

For those reasons, one of the most important deci-
sions in developing a sampling program for semi-arid 

Figure 1. Study area showing the states of Rio Grande do Norte (RN), Paraíba (PB), Pernambuco (PE) and Alagoas (AL), 
major river systems and sampling sites in the semi-arid region of Brazil. Sites 1, 2, and 4 are intermittent streams and sites 
3, 5, and 6 are reservoirs. 
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systems of Brazil is the gear selection. Gear selection 
should be based not only on requirements from data and 
specific objectives of the study (as proposed by Rozas 
and Minello, 1997), but also on their efficiency in sam-
pling a wide variety of species with minimum impact 
to the community, and to the physical habitat. Many 
types of sampling gear and techniques have been used 
to collect fish in semi-arid systems of Brazil, such as 
beach seines, cast nets, gill nets, hand nets, etc (see re-
view by Maltchik and Medeiros, 2006a, among others). 
Nevertheless, the collection of quantitative data appro-
priate for ecological studies on fish fauna composition 
and its variation remains a major challenge. This study 
intends to give a contribution to the development of sam-
pling programs and gear selection in aquatic systems of 
the semi-arid region of Brazil by evaluating the effects 
of different fishing techniques on the assessment of rich-
ness and composition of the fauna in selected aquatic 
environments. 

2. Material and Methods

2.1. Study area

This study was performed in two different areas of 
the Brazilian semi-arid region: Seridó/Borborema and 
Buíque/Vale do Ipojuca (as per Tabarelli and Silva, 2003) 
(Figure 1). These areas are classified as being of extreme 
biological importance and were identified as priority 
areas for biodiversity conservation in the Caatinga by 
Silva et al. (2003), because they present high diversity 
of species and are rich in endemisms. The Seridó area is 
located in southern Rio Grande do Norte (RN) and north-
ern Paraíba (PB) between Patos and Caicó (Figure  1). 
Average annual temperature is 30.7 °C, with the maxi-
mum monthly average in October (31.0 °C) and the 
minimum average in February (29.3 °C). Precipitation 
is concentrated between January and April, with 350 to 
800 mm per annum and an annual average of 600 mm 
(Amorim et al., 2005). Altitude in Seridó reaches between 
100 and 800 m (Governo do Estado da Paraíba, 1985). 
The Buíque area is located around the town of Buíque 
in central Pernambuco (PE) (Figure 1). Average annual 
temperature and precipitation are 25 °C and 1095.9 mm, 
respectively. Rainfall is concentrated between April and 
June. Altitude ranges between 800 and 1000 m (Rodal 
et al., 1998). The Seridó area is drained mostly by the 
Piranhas-Açu River basin, with the Seridó River as the 
main affluent, and the Buíque area is drained mostly by 
affluents of the São Francisco River (e.g. Moxotó and 
Ipanema rivers). In the state of Pernambuco, this study 
spanned further than the Buíque area with a sampling 
site at the headwaters of the Una River, which flows east 
to the Atlantic Ocean (Figure 1). Aquatic systems in the 
study areas are rich in habitat elements (littoral grass, 
aquatic macrophytes, overhanging and submerged vege-
tation and submerged wood debris) and in substrate com-

position (mud, sand and cobbles) (see Medeiros et al., 
2008 for further detail). 

2.2. Study design and data analysis

Within each of the two study areas, three sites were 
selected to represent typical artificial (reservoirs) and 
natural temporary and semi-permanent environments (in-
termittent streams) (Figure 1). Sites consisted of stream 
reaches, usually 100 to 500 m long, and artificial reser-
voirs created from stream impoundment. Sampling was 
conducted during one year on four occasions during the 
wet (April and June 2006) and dry seasons (September 
and December 2006). Site 4 (Figure 1) was not sampled 
in April 2006.

On each sampling occasion and site, four different 
types of sampling gear were applied during day-light 
hours: a short beach seine net (4 m long, 1.5 m high and 
5 mm mesh), a long beach seine net (20 m long, 2 m 
high and 12 mm mesh), one set of gill nets (30 m long 
and 1.5 m high equally divided into three 10 m panels 
of 35, 45 and 55 mm meshes) and a cast net (2.4 m high 
and 12 mm mesh). Effort of capture was similar across 
sampling occasions and sites, and measured in hours (for 
the passive method), representing the number of hours of 
the gill nets in the water, or replicates (for active meth-
ods), representing the number of hauls (for seine nets) or 
the number of throws (for the cast net) performed. Hauls 
were similar across all sampling occasions and sites, be-
ing approx. 10 m long for the large seine net and 3-5 m 
long for the short seine net. Throws with the cast net were 
only taken into account when the net landed fully open 
in the water. Fish caught were fixed in 10% formalin in 
the field and later transferred to 75% ethanol and identi-
fied in the “Laboratório de Ictiologia” of “Departamento 
de Sistemática e Ecologia (Universidade Federal da 
Paraíba)”. Voucher specimens are currently being depos-
ited at the “Coleção Ictiológica da Universidade Federal 
da Paraíba (UFPB)”. Fish were collected under License 
No. 032-DIFAP/IBAMA from 23 March 2006.

Values of richness and abundance standardized per 
unit effort of capture (number of fish captured was di-
vided by the number of hours or replicates of each sam-
pling technique on each sampling occasion and site) 
were compared using ANOVA. A factorial ANOVA 
(Zar, 1999) was performed on richness and abundance 
of fish standardized per unit effort of capture, with habi-
tat type (river and reservoir), area (Seridó and Buíque) 
and sampling gear (short and long seine nets, gill net and 
cast net) as factors, to test for the presence of interac-
tion among factors. In the absence of interaction and 
to locate possible sources of differences in the variable 
of interest (sampling technique), analysis of simple ef-
fects was performed with one-way ANOVA followed 
by post-hoc multiple comparisons using Tukey’s HSD 
test (significance level of 0.05) (Sheridan and Lyndall, 
2001). Simple regression and Pearson’s correlation co-
efficient were used to evaluate the relationship between 
richness and abundance of fish caught for each sampling 
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technique. Similarities in species composition among 
the four sampling techniques were summarized using 
Detrended Correspondence Analysis (DCA) (McCune 
and Mefford, 1999) of the standardized log

10
 (n + 1) data 

(Sokal and Rohlf, 1969). To evaluate species composi-
tion associated with sampling techniques, a joint plot 
of the DCA solution and the species correlations with 
the axes (r2 > 0.2) was generated (McCune and Mefford, 
1999), where the direction and length of vectors indicate 
the strength of correlation. All statistics were made after 
catches were standardized per effort of capture. 

Because of the natural variations in fish fauna be-
tween natural (intermittent streams) and artificial (res-
ervoirs) aquatic systems in semi-arid Brazil (Medeiros 
et al., 2006) and the reported high temporal variability 
in species composition between wet and dry seasons 
(Maltchik and Medeiros, 2001; Medeiros and Maltchik, 
2001a, b), effects of fishing gear selectivity on species 
composition were not compared between sites and sam-
pling occasions, as it would not be possible to ascertain 
whether differences in capture would be due to sampling 
gear or natural spatio-temporal variation in fish fauna. 

3. Results

During the present study a total of 7769 fish represent-
ing 34 species and 12 families was captured. The family 
Characidae was the richest with 11 species, followed by 
Cichlidae (6 species) and Curimatidae (4 species). The 
most abundant species contributed to more than 10% 
of fish caught (Astyanax bimaculatus (Linnaeus, 1758), 
Geophagus  brasiliensis (Quoy and Gaimard, 1824) and 
Oreochromis niloticus (Linnaeus, 1758)). These species 
were also the most common, being present in at least 
65% of the sampling occasions and sites (Table 1). Even 
though Hoplias malabaricus (Bloch, 1794) contributed 
with less than 2% of the total catches, this species was 
among the most common ones, present in 65.2% of the 
sampling occasions and sites. Seine nets were the most 
efficient sampling techniques capturing 92.8% of the fish 
(after correction for catch per unit of effort) and 32 of 
the 34 species found. The short seine net caught an av-
erage (±SD) of 44.3 (±86.2) individuals and 1.0 (±0.6) 
species per unit of effort and the long seine net caught 
37.8 (±39.9) individuals and 1.6 (±1.4) species per unit 
of effort, whereas the cast net caught 4.2 (±5.0) individu-
als and 0.5 (±0.4) species per unit of effort and the gill 
net caught 2.2 (±3.5) individuals and 0.4 (±0.3) species 
per unit of effort.

Factorial ANOVA showed that differences in average 
richness corrected for effort of capture were significant 
only for habitats (1.2 ± 1.1 species for river sites and 
0.6 ± 0.6 species for reservoir sites) (ANOVA F = 20.1, 
df = 1;76, p = 0.0001), and sampling techniques (ANOVA 
F = 11.6, df = 3;76, p = 0.0001) (Figure 2a). Furthermore, 
interaction among all three factors (habitat, area and 
sampling gear) was not significant (ANOVA F = 0.6, 
df = 3;76, p = 0.593). On the other hand, differences 

in abundance corrected for effort of capture were sig-
nificant only for sampling techniques (ANOVA F = 19.0, 
df = 3;76, p = 0.0001) (Figure 2b). Interaction among 
all three factors was also not significant for abundance 
(ANOVA F = 0.2, df = 3;76, p = 0.897). Since the influ-
ence of sampling gear in richness and abundance did not 
depend on the area studied or habitat type (showed by 
the absence of significant interaction), one-way ANOVA 
post-hoc tests could be performed on sampling technique 
to evaluate the significance of differences. Average rich-
ness of fish caught was significantly different only be-
tween the long seine net and the cast net (Tukey HSD 
p = 0.0001) and the long seine net and the gill net (Tukey 
HSD p = 0.0001) (Figure 2a). With regard to the average 
abundance of fish caught, differences were significant 
between the short seine net and the cast net (Tukey HSD 
p = 0.026) and the short seine net and the gill net (Tukey 
HSD p = 0.018) (Figure 2b). Simple regression analysis 
on richness and abundance showed a strong correlation 
between the number of fish captured and the number of 
species (Figure 3).

Ordination by DCA of species abundances after cor-
rection for effort of capture pooled for sampling occa-
sions and sites (Figure 4) summarizes the similarities in 

a

b

Figure 2. Average richness and abundance of fish (corrected 
for effort of capture) captured by different sampling tech-
niques in aquatic systems of the semi-arid region of Brazil.
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composition of species of fish caught for the sampling 
techniques. The first two axes of DCA accounted for 
77.3% of the total variation in the data set, with 47.2% of 
the variation explained by the first axis alone. Ordination 
shows a higher segregation of the gill net in relation to 

the other sampling techniques, whereas the cast net and 
the long seine net lay closer to each other, representing 
similar composition of species captured. Fish species 
correlated (r2 > 0.2) with sampling techniques (denoted 
by vectors in Figure 4) indicate that the abundance-based 
similarities corroborate results from ANOVA showing a 
higher number of species positively associated to Axis 1, 
and therefore, the short seine net. A small number of 
species positively correlated with Axis 2 is also evident, 
indicating a lower diversity of species for the gill net. 
The cast net and long seine net, sampled a moderately 
diverse, yet different, portion of the fish fauna. 

4. Discussion

The total number of species found in the present 
study is in accordance with other studies in the semi-arid 
region of Brazil (e.g. Medeiros and Maltchik, 2001a; 
Rosa et al., 2003; Medeiros et al., 2006), indicating that 
the sampling gear chosen is capable of taking representa-
tive samples of the fish fauna in the study habitats. The 
seine nets were clearly more efficient both in number 
of individuals and in number of species caught, with a 
greater number of individuals and species caught in com-
parison with the cast and gill nets. Given the high corre-
lation between abundance and richness, it is evident that 
these techniques are more efficient due to their capacity 
of catching a greater number of individuals per unit of 
effort, when compared to the cast and gill nets.

Ribeiro and Zuanon (2006) observed for igarapés 
in central Amazon that an active method of fish capture 
was more efficient than a passive one. This was justified 
by the high rates of escape associated with the passive 
method. In the present study, escape may have been an 
important factor given that gill nets keep fish trapped for 
relatively long periods, which not only increases their 
escape probability, but may also warn other fish around 
and attract predators, such as Hoplias malabaricus. 
Nevertheless, other factors must be considered. Gill nets 
are highly selective, targeting larger fish that inhabit the 
superficial portion of the water column. Furthermore, 
gill nets have a lower effectiveness in the shallower lit-
toral margins where fish frequently forage (Burks et al., 
2002) and where most habitat structures are present 
(Medeiros et al., 2008). Even though Borgstrom (1992) 
suggested that habitat interactions could affect efficiency 
of gill nets in European lakes, data from the present study 
showed that gill net efficiency was not significantly dif-
ferent between river and reservoir sites, which differ in 
habitat structure (Medeiros et al., 2008). 

An important factor associated with gill nets is the 
mesh size. Even though in the present study three dif-
ferent mesh sizes were used, catches were low. Studies 
show that gill nets are highly size-selective, with cap-
ture concentrated in a few range of lengths, retaining fish 
with lengths no more than 20% of the optimum length 
(Rojo-Vázquez et al., 2001). Furthermore, Rojo-Vázquez 
et al. (2001) report an 80% overlap of range of fish length 

Figure 3. Regression between abundance and richness of 
species for each sampling technique. × = cast net (r2 = 0.789, 
p = 0.0001), ○ = gill net (r2 = 0.854, p = 0.0001), + = short 
seine net (r2 = 0.634, p = 0.001) and □ = long seine net 
(r2 = 0.585, p = 0.002). Data is log

10
 (x+1) transformed. 

Figure 4. Joint plot of DCA bi-dimensional solution for 
fish species composition across sampling techniques and 
fish species correlated (r2 > 0.2) with sampling techniques 
in ordination space (denoted by vectors). The direction 
and length of vectors indicate strength of correlation. See 
 Table 1 for full names of fish species. 
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caught for gill nets, even though they used nets with dif-
ferent mesh. 

The present study corroborates other studies in 
semi-arid Brazil, showing that stream habitats will have 
a greater richness of fish than reservoir sites (Medeiros 
et al., 2006). Medeiros et al. (2006) suggest that such 
differences may be associated with contrasting habitat 
characteristics between streams and reservoirs. Studies 
demonstrate that submerged physical obstructions (e.g. 

rocks, macrophytes, branches) interfere with sampling 
techniques such as seine nets, preventing them from 
passing through the entire water column (Parsley et al., 
1989; Pierce et al., 1990).

Despite the higher richness in stream sites found in 
the present study and the reported differences in habitat 
structure between river and reservoirs (Medeiros et al., 
2008), fishing techniques were not influenced by habitat 
type or the area studied. This is an important result show-

Table 1. Fish species captured (% abundance and N) and Frequency (across sampling occasions and sites) during the study 
period and efficiency of capture (%) of four sampling techniques in aquatic systems in semi-arid Brazil. * indicates species 
unique to a sampling gear and ‡ indicates species not caught by seine nets.

Species % N
(n = 7769)

Freq
(n = 23)

Long 
seine net

Short 
seine net

Gill
net

Cast 
net

Astyanax bimaculatus (Linnaeus, 1758) 23.84 19 8.41 14.86 0.22 0.57

Geophagus brasiliensis (Quoy and Gaimard, 1824) 12.85 15 7.43 9.77 0.03 0.41

Oreochromis niloticus (Linnaeus, 1758) 10.12 16 6.27 1.46 0.03 0.66

Poecilia vivipara Bloch and Schneider, 1801 9.82 11 0.76 5.87 0.05 0.00

Characidium bimaculatum Fowler, 1941 8.92 5 1.11 6.92 0.00 0.00

Parachromis managuensis (Günther, 1867) 7.00 4 4.74 0.33 0.02 0.17

Poecilia reticulata Peters, 1859 3.89 5 0.50 6.43 0.00 0.00

Prochilodus brevis Steindachner, 1874 3.46 10 3.38 0.05 0.06 0.53

Serrapinnus heterodon (Eigenmann, 1915) 3.41 8 0.02 2.35 0.08 0.00

Steindachnerina notonota (Miranda-Ribeiro, 1937) 2.64 4 2.91 0.02 0.00 0.36

Triportheus signatus (Garman, 1890) 2.63 6 2.55 0.04 0.38 0.57

Cichlasoma orientale Kullander, 1983 1.75 7 1.22 0.10 0.17 0.12

Cyphocarax gilbert (Quoy and Gaimard, 1824) 1.67 2 0.58 0.01 0.90 0.15

Tetragonopterus chalceus Spix and Agassiz, 1829 1.65 2 0.92 0.03 0.00 0.41

Hoplias malabaricus (Bloch, 1794) 1.33 15 0.61 0.20 0.23 0.10

Astyanax fasciatus (Cuvier, 1819) 1.03 10 0.26 0.37 0.00 0.04

Serrapinnus piaba (Lütken, 1875) * 0.88 1 0.00 0.67 0.00 0.00

Cichla ocellaris Schneider, 1801 0.86 5 0.48 0.03 0.02 0.28

Hypostomus pusarum (Starks, 1913) 0.75 4 0.18 0.06 0.15 0.13

Moenkhausia lepidura (Kner, 1858) * 0.41 2 0.00 0.31 0.00 0.00

Crenicichla menezesi Ploeg, 1991 0.32 5 0.18 0.08 0.01 0.02

Curimatella lepidura 
(Eigenmann and Eigenmann, 1889)

0.26 2 0.04 0.02 0.05 0.10

Leporinus piau Fowler, 1941 0.17 8 0.01 0.03 0.04 0.05

Apareiodon davisi Fowler, 1941 0.12 2 0.08 0.03 0.00 0.00

Hemigrammus marginatus Ellis, 1911 * 0.06 2 0.00 0.05 0.00 0.00

Pimelodella sp. 0.05 1 0.00 0.01 0.00 0.04

Colossoma macropomum (Cuvier, 1818) * 0.03 1 0.02 0.00 0.00 0.00

Leporinus melanopleura Günther, 1864 ‡ 0.03 1 0.00 0.00 0.01 0.01

Aspidoras rochai Lhering, 1907 * 0.01 1 0.02 0.00 0.00 0.00

Compsura heterura Eigenmann, 1915 * 0.01 1 0.00 0.01 0.00 0.00

Leporinus taeniatus Fowler, 1941 *‡ 0.01 1 0.00 0.00 0.01 0.00

Moenkhausia costae (Steindachner, 1907) * 0.01 1 0.02 0.00 0.00 0.00

Psectrogaster rhomboides 
Eigenmann and Eigenmann, 1889 *

0.01 1 0.02 0.00 0.00 0.00

Lithoxancistrus genisetiger (Fowler, 1941) * 0.01 1 0.02 0.00 0.00 0.00

Total species  34 27 27 18 19
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ing that the sampling gear used is not affected by local 
environmental factors, such as habitat type, or regional 
differences in fish species richness. On the other hand, 
the composition of species varied considerably across 
the sampling gear used. The most different sampling 
techniques were the short seine net and the gill net. Not 
surprisingly these two techniques target different por-
tions of the fish populations (small littoral fish species 
and individuals versus large species/individuals from the 
open water) (Parsley et al., 1989). For example, all four 
species captured exclusively by the short seine net are 
small species that grow to a maximum Standard Length 
of 4.5 to 8.0 cm (Reis et al., 2003).

The long seine net and the cast net had more simi-
lar composition of species caught. Given their depth 
limitations and mesh sizes, these sampling techniques 
focus mostly on small- to medium-sized fish inhabit-
ing relatively shallow littoral areas (Pierce et al., 1990; 
Emmanuel et al., 2008), in the present study between 
50 cm and 1.2 m deep. Despite the fact that the cast net 
captured a fewer number of fish individuals compared to 
the seine nets, both seine and cast nets shared a consider-
able number of species. 

In conclusion, the present study shows that two major 
aspects must be considered when organizing a sampling 
program for aquatic systems in semi-arid Brazil. The first 
one is related to the objectives of the study, that is, if sam-
ples are aimed at collecting fish for ecological studies that 
focus on variations in community richness and composition 
(when rare species are not as important), then seine nets 
are efficient sampling techniques. However, if the study 
is intended for the sampling of species for the production 
of species lists, taxonomic surveys or Rapid Assessment 
Programs, a wider range of sampling gear should be used 
to ensure that the least frequent and abundant species are 
also taken into account. The second aspect that must be 
considered when planning a sampling scheme is the ef-
fect of the sampling gear on natural abundances of fish. 
Techniques such as the short seine net used in the present 
study, although very efficient, are highly detrimental to 
fish population numbers. Thus, such a technique should 
be used with caution and after conscientious planning. 
Alternatively, the long seine net and the cast net used in the 
present study tended to catch less individuals per unit of ef-
fort, but were efficient in catching a representative sample 
of the fish fauna. 
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