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ABSTRACT

The influence of environmental factors on the distribution of Ephemeroptera, Plecoptera and Trichoptera
(EPT) immatures was investigated in streams of the Brazilian Center-West (Serra do Pireneus, Pirenépolis,
State of Goias). The insects were sampled by lifting the stones in front of a sieve (0.5 mm mesh) and then
removing the insects from both the stone and the sieve. Sampling was carried out for 1 h at 5 collection
sites over a period of 14 months. Air and water temperature (°C), water velocity (m/s), discharge (m?/s),
electric conductivity (UWS/cm), pH, and rainfall (mm) were also recorded. In general, we may state that
altitude, hydrologic classification (order) and vegetation cover were the most important factors explaining
the distribution of Ephemeroptera, Plecoptera and Trichoptera immatures. The influence of the rainfall
on the temporal variation of the abundance of insects was stronger in stream segments of medium order
(3", 4™ order) compared to smaller streams (first order).
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RESUMO

Comunidades de Ephemeroptera, Plecoptera e Trichoptera em riachos de montanha do
Brasil Central: fatores ambientais influenciando a distribuicao e abundéancia

A influéncia de fatores ambientais sobre a distribui¢do de imaturos de Ephemeroptera, Plecoptera e
Trichoptera (EPT) foi investigada em riachos do Centro Oeste Brasileiro (Serra do Pireneus, Pirenépolis,
Estado de Goids). Os insetos foram amostrados lavando pedras em frente a um rede (0,5 mm de malhas)
e removendo os insetos tanto das pedras quanto das redes. A amostragem foi feita durante 1 h em cinco
pontos de coleta em um periodo de 14 meses. Temperaturas do ar e da dgua (°C), velocidade da dgua (m/s),
vazdo (m?¥s), condutividade elétrica (uS/cm), pH, e precipitagdo pluviométrica (mm) também foram
registradas. Em geral, podemos afirmar que a altitude, a classificacdo hidrolégica (ordem) e a cobertura
vegetal foram os fatores mais importantes na distribuicio de imaturos de Ephemeroptera, Plecoptera e
Trichoptera. A influéncia da precipitagdo pluviométrica sobre a variagao temporal da abundancia foi maior
em trechos de ordem média (3?, 4* ordem) quando comparado aos menores riachos (primeira ordem).

Palavras-chave: Ephemeroptera, Plecoptera, Trichoptera, ambientes 16ticos, distribui¢do larval.
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INTRODUCTION

Aquatic insects are important elements in the
ecological dynamics of lotic environments (Hynes,
1970) playing an important role in the cycle of
materials and in trophic transfers (Cummins,
1974; Vannote et al., 1980; Cummins et al.,
1989). The communities of aquatic insects are
affected by several factors related to water quality,
stream morphology, food availability and quality
(Vannote et al., 1980; Zamora-Muiloz et al., 1993;
Richards et al., 1993; Usseglio-Polatera & Tachet,
1994; Diniz-Filho et al., 1998). It is important to
understand how these communities are structured
and to identify the main environmental factors that
determine their composition and abundance in
lotic environments, mainly because this provides
information for biomonitoring and recovery
of these environments when they are degraded
(Peterson & Van Eeckhaute, 1992; Richards et al.,
1993; Zamora-Muifioz & Alba-Tercedor, 1996).

Basic aspects of the aquatic insect fauna are
unknown in tropical regions despite important
contributions made overthe last few years (Dudgeon,
1990; 1996; 1997; Burton & Sivaramakrishnan,
1993; Flecker & Feifarek, 1994; Yule, 1995; Melo
& Froehlich, 2001). In tropical regions, rainfall
varies considerably throughout the year (Flecker &
Feifarek, 1994). Therefore, rainfall seasonality is
probably the main factor that controls the temporal
distribution of aquatic insect communities in these
regions (Boon et al., 1986; Flecker & Feifarek,
1994).

Among aquatic insects, Ephemeroptera,
Plecoptera and Trichoptera (EPT), comprise rich
assemblages in low and medium order stony
cobble streams. These organisms are sensitive to
environmental perturbations and occur in clean
and well oxygenated waters. Therefore, EPT
assemblages are frequently considered to be good
indicators of water quality (Rosenberg & Resh,
1993).

In the present study we obtained data on
EPT abundance and some environmental factors
in Center-West Brazilian streams in order to
determine the major environmental factors, among
limnologic and physiographic, which might explain
the distribution of the EPT fauna. The effects of
rainfall on EPT abundance were also assessed.
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MATERIAL AND METHODS

Study area

The study was conducted in the basin of the
Almas river, Municipality of Pirendpolis, state of
Goids. The origins of the Almas river are in the
Serra dos Pireneus (Pireneus mountain chain) and
comprise various steep streams with stony or sandy
bottoms and some pools with leaf debris. These
tributaries flow along the western slope of the
mountain chain and are part of the hydrographic
network of the Amazon basin. The study was
conducted along the Inferno stream in its first order
segment, along the Almas river, both along its
segment in the Pireneus chain and near Pirenépolis,
inside the town, and along the Vagafogo stream,
a 1" order tributary of the Rio das Almas river
downstream from the town (Fig. 1). According
to Nimer (1989), this region has a semi-humid
tropical climate, with a rainy season in summer
(marked rainfall between December and February)
and a dry season in winter (May to September).

Stations, sampling and taxonomic identifications

Five stations (Fig. 1 and Table 1) were
established and sampled monthly over a period
of 14 months (June, 1993 to July, 1994). The
classification proposed by Strahler (1957) was
used to determine the stream order. Vegetation
cover was scored on an ordinal scale from O to
3 as follows: 0, none; 1, sparse; 2, medium; and
3, a high percentage of vegetation cover (Bispo &
Oliveira, 1998).

Invertebrates were collected in riffles with
cobble substrates. Insects were sampled by lifting
the stones in front of a sieve (0.5 mm mesh) and
then removing the insects from both the substrate
and the sieve. Sampling was done for 1 h. The
material was then labeled and preserved in
80% alcohol. In the laboratory, the EPT immatures
were sorted and identified to genus level, the
level possible for EPT immatures in the region,
based on reports by Dominguez et al. (1992) for
Ephemeroptera, Benedetto (1974) and Froehlich
(1984) for Plecoptera, and Angrisano (1995) and
Wiggins (1996) for Trichoptera.

Abiotic factors
At each sampling station, the following
abiotic factors were recorded: air and water
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Fig. 1 — Map of the Almas’ river basin, Piren6polis Municipality, GO, showing the sampling stations.

TABLE 1
Environmental characterization of the 5 stations established along the streams of Serra dos Pireneus (Pireneus Range),
Pirendpolis, state of Goias.

(US/cm)

Stations 1 2 3 4 5
Altitude (m) 1100 780 750 730 710
Order I+ 3rd 4rd 4 1%
Degree of Vegetation 3 2 1 0 3
Cover
Water temperature (°C) | 18.607 £ 1.212 | 19.071 £ 1.785 | 20.492£2.102 | 20.417 £2.601 | 20.643 £ 1.994
Air temperature (°C) 20.607 £1.923 | 21.250+3.756 | 22.607 £3.212 | 22.000 £4.385 | 22.071 £ 2.630
Water velocity (m/s) 0.295+0.084 | 0.479+0.140 0.659 +0.248 0.830+0.250 | 0.376+0.134
Discharge (m?/s) 0.043 £0.023 0.647 £ 0.382 0.786 + 0.585 3.086 £2.387 | 0.264+0.176
pH 7.409 + 0.266 8.309 £0.176 8.418 £0.232 8.236+£0.211 | 7.545%+0.211
Electrical Conductivity | 8.636 £5.045 |21.364+£5.045 | 29.454+£7.091 | 22.274+4.671 | 16.818 £4.045

temperature (°C, with an alcohol thermometer),
water velocity (m/s, by the floater method, Lind,
1979), flow (m?/s, method in Lind, 1979), electric
conductivity (US/cm, with a CORNING PS-17

conductivimeter), and hydrogenic potential (pH,
with a CORNING PS-15 pH-meter). The rainfall
(mm) in the Pirenépolis region was obtained from
the 10" Meteorologic District of the Ministry of
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Agriculture, Goiania, state of Goids. The total
monthly rainfall was used as an index of temporal
perturbation as a higher intensity and frequency
of perturbations is expected in the months of
heavier rainfall. According to Flecker & Feifarek
(1994), this is a crude index of the intensity
and frequency of perturbation which, however,
explained an important part of temporal variation
in macroinvertebrate abundance in two Andean
streams in Venezuela. The variations in flow may
better represent these perturbations, but no daily
data are available for this factor concerning the
streams in the Pirendpolis region. The flow data
presented here reflect only those observed on the
sampling days and do not characterize the monthly
variation. The index of temporal perturbation was
characterized on the basis of the rainfall recorded
during the month preceding sampling, according
to Flecker & Faifarek (1994).

Data analysis

The relationship between environmental
variables and EPT was quantified by Canonical
Correspondence Analysis (CCA) (Ter Braak, 1986)
using the PCORD software (McCune & Mefford,
1995). Some environmental variables were not
recorded in June, July and August, 1993, so the
CCA was carried out to data from September, 1993
to July, 1994. For the analyses, the matrices of the
biotic and environmental factors, except pH and
rank-ordered variables, were log transformed, in
the case of the abundance matrix log(x+1). Total
rainfall values in the month preceding samplings
were included in the abiotic matrix used in CCA
(Flecker & Feifarek, 1994; Oliveira et al., 1997).

RESULTS

Sampling EPT immatures from June, 1993 to
July, 1994 resulted in a total of 6,196 specimens
belonging to 40 genera and 18 families. A total of
2,221 Ephemeroptera specimens were collected,
corresponding to 16 genera and 5 families.
For Plecoptera, 934 specimens were collected,
belonging to 5 genera and 2 families, and for
Trichoptera, 3,031 specimens were collected,
belonging to 11 families and 19 genera. The genera
are listed in Table 2.

The total variance of the EPT immature
assemblages determined by CCA was 2.0207. The
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total variance or inertia indicates the total amount
of variability that might potentially be explained.
The first three correlations between the biotic data
set and the abiotic data set were 0.940, 0.892 and
0.921, respectively. The first three axes derived
from CCA accounted for 29.5% of the variation
of the EPT immature assemblage. Monte Carlo
simulations demonstrated that the first three axes
were significant (Table 3).

CCA demonstrated that variables such as
pH, electric conductivity and stream order were
negatively correlated with the first axis, whereas
altitude and vegetation cover were positively
correlated with it. Rainfall measured in the month
preceding sampling was positively correlated with
the second axis (Table 3).

The following patterns can be described.
Campylocia, Massartella, Kempnyia, Gripopteryx,
Tupiperla, Barypenthus, Oxyethira, Nectopsyche,
Phylloicus, Macrogynoplax, Macronema Farrodes,
and Marilia reached their optima in low order
streams in areas of dense vegetation cover (Fig. 2).
The first eight taxa of these preferentially occurred
in the stream of highest altitude. Lachlania, Baetis
s.l., Camelobaetidius, Hermanella, Needhamnella,
Dicaminus, Hydroptila, Protoptila, Atopsyche,
Aff. Dactylophlebia, Grumichella, Thraulodes,
Chimarra and Leptohyphes reached their optima
in the third and fourth order stretches (Fig. 2).
The second CCA axis was mainly correlated with
rainfall. Thus, to evaluate the influence of this
variable on total EPT abundance, a separate and
more detailed analysis was carried out.

The region of the Pireneus Range had two
well-defined seasons, a rainy one and a dry one, with
rainfall peaking between December and March.
The driest months were those from May to August
(Fig. 3). Air temperature in the region ranged
from 17.5 to 24.5 °C. The highest air temperatures
occurred between August and November and the
lowest between May and July (Fig. 3).

The relationships between rainfall and EPT
abundance were better matched by a third degree
polynomial. A slight fall in abundance was observed
at station 1 during the rainy season (Fig.4a).
A high variation in abundance was observed at
stations 2 and 3, with the drier months presenting a
larger number of individuals and the rainy months
a smaller number, although these relations were
not linear (Figs. 4b and 4c). At station 4, the lowest
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TABLE 2

List of EPT immatures sampled from June/1993 to July/1994 in streams of Serra dos Pireneus (Pireneus Range),
Pirenépolis, state of Goias.

EPHEMEROPTERA Station N
3 E 5

Baetidae

Baetis s.l. Leach 1815 Baet X X X X X 662

Aff. Bernerius Waltz & McCafferty 1987 Bern X X X X X 83

Camelobaetidius Demoulin 1966 Cam X X X X 130

Euthiplociidae

Campylocia Needham & Murphy 1924 | Camp | X | | | 28

Leptohyphidae

Leptohyphes Eaton 1882 | Lepty | X X X | X | X | 821

Leptophlebiidae

Aff. Dactylophlebia Pescador & Peters 1980 | Dact X 2

Aff. Demoulinellus Pescador & Peters 1982 | Dem X X X 6

Farrodes Peters 1971 Farr X X X X 13

Hermanella Needham & Murphy 1924 Herm X 2

Hylister Dominguez & Flowers 1989 Hyl X X X 12

Massartella Lestage 1930 Mas X 123

Needhanmella Dominguez & Flowers 1989 | Need X X X X X 81

Aff. Nousia Navds 1918 Nou X X X X X 118

Thraulodes Ulmer 1920 Thra X X X X X 144

Traverella Edmunds 1948 Trav X 3

Oligoneuriidae

Lachlania Hagen 1868 | Lachl | | X | | 3

PLECOPTERA

Gripopterygidae

Gripopteryx Pictet 1841 Grip X 16

Tupiperla Froehlich 1969 Tup X 13

Perlidae

Anacroneuria Klapédlek 1909 Anac X X X X X 858

Kempnyia Klapdlek 1914 Kemp X X X 30

Macrogynoplax Enderlein 1909 Macr X X 17

TRICHOPTERA

Calamoceratidae

Phylloicus Miiller 1880 [ Py | X X X | | x 135

Glossosomatidae

Protoptila Banks 1904 | Prot | X X X | x | X |55

Hydrobiosidae

Atopsyche Banks 1905 A | X X X [ x [ x Ji144

Helicopsychidae

Helicopsyche Siebold 1856 | Hel | X X X | | X | 87

Hydropsychidae

Leptonema Guérin 1843 Lep X X X X X 639

Macronema Pictet 1836 Mac X X X 27

Smicridea McLachlan 1871 Smi X X X X X 498

Hydroptilidae

Hydroptila Dalman 1819 Hyd X X 9

Dicaminus Miiller 1879 Dic X 4

Oxyethira Eaton 1873 Oxy X X X 14

Leptoceridae

Atanatolica Mosely 1936 Ata X X X 7

Grumichella Miiller 1879 Gru X X X 136
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TABLE 2
Continued...
EPHEMEROPTERA Station N
1 2 3 5
Nectopsyche Miiller 1879 Nec X X X X 54
Oecetis McLachlan 1877 Oec X X X X X 82
Odontoceridae
Barypenthus Burmeister 1839 Bar X X 108
Marilia Miiller 1880 Mar X X X 100
Philopotamidae
Chimarra Stephens 1829 lcni | x | X X X X | 409
Polycentropodidae
Polycentropus Curtis 1835 | Pol | | X | 6
Xiphocentronidae
Xiphocentron Brauer 1870 Xip X X X 20
Genus Number 40 31 28 23 19 27
Total of Ephemeroptera nymphs 268 516 821 239 387 2231
Total of Plecoptera nymphs 286 221 93 22 312 934
Total of Trichoptera larvae 425 901 843 435 427 3031
Total 979 1638 1757 696 1126 6196
TABLE 3

Results of CCA for the EPT fauna collected from September /1993 to July/1994 from streams of Serra dos Pireneus
(Pireneus Range), Pirenépolis, state of Goids.

Total variance (“‘inertia”) in the taxa data 2.0207
Axis [ Axis I1 Axis IIT

Eigenvalue 0.346%* 0.130%* 0.120%*
Variance in taxa data
% of variance explained 17.1 6.4 6.0
Cumulative % explained 17.1 23.5 29.5
Pearson correlation, Taxons-Envt* 0.940%*%* 0.892%%* 0.921%#%*
“intra set correlations”
Water temperature -0.120 - 0.026 - 0.239
pH - 0.804 -0.164 0.203
Electrical conductivity - 0.796 - 0.389 0.189
Rainfall 0.067 0.556 -0.239
Altitude 0.894 -0.229 0.015
Vegetation cover 0.750 0.431 0.417
Order - 0.822 -0.435 -0.078

* Correlation between sample scores for an axis derived from the taxa data and the sample scores that linear

combinations of the environmental variables; and ** p < 0.01 (Monte Carlo, 1000 permutations).

abundance occurred during the extreme periods of
the dry season and of the rainy season, whereas
the largest number of individuals occurred at the
beginning of the rainy season (Fig. 4d). At station 5,
the lowest abundance was recorded during the rainy
months, whereas high and low abundance occurred
during the dry season (Fig. 4e).

Braz. J. Biol., 66(2B): 611-622, 2006

DISCUSSION

EPT fauna in relation to environmental factors
The present study revealed the predominance
of some taxa for first order streams in areas of dense
vegetation cover and the predominance of others
for third or fourth order stretches in areas with low
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vegetation cover. The highest pH and conductivity
values were recorded in the higher order stretches.
However, conductivity was low in the streams of
the region, ranging from < 10 to 40 uS/cm, possibly
indicating the good quality of water in these
environments, in spite of station 4 receiving organic
effluents. Electrical conductivity and pH influence
the distribution of the fauna only at extreme values
or when they are associated with organic pollution.
Thus, our data suggest that the pH and conductivity
values recorded during the study had no direct effect
on the distribution of the EPT fauna. Hydrologic
classification (order) was probably the most
important factor, with the factors cited above being
only redundant, i.e. presenting a variation correlated
with the order of the streams. It is important to
emphasize that underlining the increase in stream
order are changes in the hydrologic conditions of a
stream (Statzner & Borchardt, 1994), in vegetation
cover (Vannote et al., 1980), in food availability
(Vannote et al., 1980), in the type and stability of
the dominant substrate (Giller & Malmgqvist, 1998),
and in the frequency and intensity of perturbation
(Hildrew & Towsend, 1987).

Altitude is an important factor when structur-
ing different fauna compositions in lotic environ-
ments (Marchant et al., 1995; Carter et al., 1996).
According to Macan (1962), this factor may influ-
ence aquatic organisms regarding their relationship
to temperature. The increase in temperature may
directly influence aquatic organisms or may lower
oxygen solubility. Thus, some groups may limit

Braz. J. Biol., 66(2B): 611-622, 2006

their optima to zones of defined altitude (Illies,
1964; Dominguez & Valdez, 1992). Despite the
small difference in altitude among the streams stud-
ied, approximately 350 m, the composition of some
EPT groups in the Pireneus Range can be attributed
to this factor. Plecoptera of the family Gripoptery-
gidae are characteristic of regions of subtropical
climate, although they also occur in mountainous
tropical regions (Illies, 1964; Froehlich & Oliveira,
1997). In the Serra do Pireneus they occurred at
the station of highest altitude (1,100 m). Only one
specimen was collected at station 5 (710 m). Ad-
ditional samplings in the basin of the Almas river
recorded the occurrence of specimens of Gripop-
terygidae also in a first order stream at an altitude
of approximately 900 m. Other taxa recorded only
in the stream of highest altitudes were also record-
ed in other streams (not included in this study) with
700 to 750 m altitude in Almas river basin (PCB,
personal observation), indicating that their distri-
bution is not limited by this factor. Thus, only the
distribution of Gripopterigydae (Gripopteryx and
Tupiperla) was probably determined by environ-
mental factors associated with higher altitudes.

In the Pireneus Range, stations 1 and 5 are
streams in an area with dense vegetation cover and
with various pools among the riffles. Moreover, a
high accumulation of leaf debris occurs in these
stations due to lower flow. Thus, many of the EPT
showing predominance for these stations are organ-
isms associated with accumulation of leaf debris
such as the shredders Campylocia, Nectopsyche,
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Phylloicus and Marilia, the predators Barypenthus
and Macrogynoplax, and the scraper Massartella.
Other taxa such as Kempnyia (predator), Oxyethira
(algal piercer), Macronema (collector) and Farrodes
(scraper-collector) also showed predominance for
first order streams. Insects such as Lachlania (col-
lector), Baetis s.l. (collector), Camelobaetidius
(collector), Hermanella (scraper-collector),
Needhamnella (scraper-collector), Dicaminus (un-
defined), Hydroptila (scraper-collector), Protoptila

(scraper), Atopsyche (predator), Aff. Dactylophle-
bia (scraper-collector), Grumichella (scraper-col-
lector), Thraulodes (scraper-collector), Chimarra
(collector) and Leptohyphes (scraper-collector)
reached their optima at the stations along the Al-
mas river (stations 2, 3 and 4), which are of higher
order (third and fourth order) and have a lower
vegetation cover. The vegetation cover was par-
tial at stations 2 and 3 and absent at station 4. It
is important to remember that much of the pre-
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dominance of these insects may be related to the
use of resources, since scraper and shredder insects
associated with leaf debris are expected to reach
their optima at low order sites (first and second
order) with dense vegetation cover, where there is
more allochthonous material. On the other hand,
in medium order stretches (third and fourth order),
where there is a greater availability of periphyton
and a larger amount of fine organic matter, scraper
insects associated with the rocky substrate and col-
lector insects are expected to reach their optima.
These expectations were confirmed by the data ob-
tained in the present study.

Rainfall and abundance

In the Cerrado region, the annual rainfall is
typically highly seasonal. In lotic environments,
in mountainous regions the increased water flow
velocity during the rainy season may be considered
one of the main factors determining the temporal
variation in the abundance of benthic organisms
(Boon et al., 1986; Flecker & Feifarek, 1994;
Rosser & Pearson, 1995; Oliveira et al., 1997).
During the rainy season, sudden increases in
flow caused stream bed translocation, with the
consequent removal of insects and a reduction in
their local abundance (Flecker & Feifarek, 1994).
The increase in the density of organisms during
periods of low flow may be related to the reduced
availability of habitat area and the consequent
increase in clustering of the individuals with the
reduction of water level (Dudgeon, 1997; Diniz-
Filho et al., 1998). According to Dudgeon (1997),
even if there were no reduction in fauna due to
the increased removal of organisms in the rainy
season, the fact that the available area is increased
would already be sufficient to reduce density. In
this respect, Flecker & Feifarek (1994) observed
a negative relationship between rainfall and
abundance of aquatic insects in two Andean streams
in Venezuela. In the present study we observed
that the rainfall explains an important part of the
temporal variation in EPT abundance, especially
at sites of greater flow (stations 2, 3 and 4). At
stations 2 and 3, a decrease in abundance was
observed during the rainy season, compatible with
data reported by Flecker & Feifarek (1994). For
station 4, with the entry of organic effluents, a peak
of abundance was observed at the beginning of
the rainy season, probably related to the possible
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improvement in water quality due to the reduction
of organic matter concentration. Probably, the
positive effects of pollutant dilution observed at
the beginning of the rainy season are precluded in
periods of higher precipitation rates (> 150 mm).
For stations 1 and 5, sites with a lower flow and
denser vegetation cover, the rainfall had a lower
effect on temporal variation in abundance.

The results demonstrate that first order
streams were the most stable environments, with
a smaller effect of precipitation on modification
of the environment. In other words, leaf debris
accumulation favors water infiltration into the soil,
with the effect of precipitation on flow being only
local. The larger streams receive various tributaries
and therefore suffer the effect of water accumulation.
In addition, in these streams the more reduced
vegetation cover may reduce the infiltration of
rainwater, favoring superficial drainage, increased
flow and increased removal of organisms. Thus,
the increase in precipitation and sum of the
accumulated water in each tributary at a higher
order (third and fourth order) streams causes a wide
variation in water volume, submitting the organisms
to a greater environmental variation. It should be
pointed out that in heterogeneous environments,
with a greater quantity of shelters, the increases in
flow may be less drastic since, in these cases, many
macroinvertebrates can protect themselves against
the effect of the current (Scarsbrook & Townsend,
1993; Towsend et al., 1997).

When perturbations occur in lotic environ-
ments they are followed by periods of colonization
ranging from a few days to several years depending
on the nature, intensity and persistence of this
perturbation. The colonization by these organisms
after perturbation can be quite rapid (Flecker
& Feifarek, 1994; McCabe & Gotelli, 2000).
Flecker & Feifarek (1994) detected a positive
correlation between the number of days since the
last perturbation, the peak of precipitation, and
the abundance of aquatic insects indicating that,
the higher the number of days elapsed since the
last perturbation, the longer the time available for
restructuring the fauna. Thus, abundance may differ
depending on when the sample was collected. This
is a particular problem in field studies because the
previous history of the site is rarely known.

In contrast to the data recorded in the
present study, Melo & Froehlich (2001) did not
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detect the influence of rainfall on the aquatic
macroinvertebrate fauna in a region of the Atlantic
forest in Southeastern Brazil, also not compatible
with other studies carried out in the Cerrado region
(Oliveira & Froehlich, 1997; Oliveira et al., 1997,
Bispo & Oliveira, 1998) and in other tropical regions
(Flecker & Feifarek, 1994; Jacobsen & Encalada,
1998). According to Melo & Froehlich (2001), the
fauna is probably adapted to predictable summer
floods and its structure would be altered only by
unusual catastrophic floods. These events probably
also disturb the microhabitats that normally
function as shelters for the fauna in the presence of
smaller perturbations, a fact that reduces the source
of individuals, which might have the potential to
colonize unoccupied sites, causing the recovery of
the fauna to be slower. However, it is important to
emphasize that there is a marked difference in the
annual rainfall between the Cerrado and Atlantic
forest regions. In the Cerrado, the annual rainfall
consists of better defined dry and rainy seasons
than in the Atlantic forest where, depending on the
region, the rains are less seasonal. In the Cerrado,
since the rains are concentrated within a specific
period of the year (November-April), perturbations
are probably more intense and frequent during these
periods. Allied to this, the denser vegetation cover
in the Atlantic forest can reduce the frequency of
sudden increases in flow since it provides for a
better infiltration of rainwater. It should be pointed
out that the rainfall seasonality can change in
different years. Thus, we suggest that an important
part of the temporal variation of aquatic insect
abundances is determined by regional climatic
seasonality (rainfall) and its interation with stream
characteristics (discharge, vegetation cover, slope
and substratum stability).
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