Diversity and abundance of the benthic macrofauna in lotic environments from
the central region of Rio Grande do Sul State, Brazil

Luciane Ayres-Peres, Carolina C. Sokolowicz, Sandro Santos!
Biota Neotropica v6 (n3) —http://www.biotaneotropica.org.br/vén3/pt/abstract?article+bn02106032006

Date Received 03/15/2006
Revised 09/10/2006
Accepted 10/02/2006

(SS) Laboratorio de Carcinologia
Departamento de Biologia, Centro de Ciéncias Naturais e Exatas
Universidade Federal de Santa Maria (UFSM)
97105-900 — Santa Maria, RS — Brasil
issantos@smail.ufsm.br

Abstract

Ayres-Peres, L., Sokolowicz, C.C. and Santos, S. Diversity and abundance of the benthic macrofauna in lotic environments
from the central region of Rio Grande do Sul State, Brazil. Biota Neotrop. Sep/Dec 2006 vol. 6, no. 3 http://
www.biotaneotropica.org.br/vén3/pt/abstract?article+bn02106032006 ISSN 1676-0603.

The benthic fauna plays an important role in the trophic web and the nutrient flow of limnetic environments. This
work aimed to study the diversity and abundance of the benthic invertebrates in four watercourses in the central region of
the state of Rio Grande do Sul, Brazil. Sampling was done seasonally at each site, with a long-handled net at the margins
(banks) and streambed, from November 2001 through September 2002. Margalef richness, Shannon diversity and Pielou
evenness indices were applied to the data analysis. A total of 58 families and three other major taxa (Hirudinea, Oligochaeta
and Copepoda) of invertebrates were identified. The highest values of diversity and abundance were recorded at the
margins of the rivers, in the same pattern found in other tropical and subtropical regions. This is the first inventory of
benthic invertebrates from central region of Rio Grande do Sul, which will be important for future studies of the diversity and
conservation of this fauna, because human alterations of the environment have already begun.
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Resumo

Ayres-Peres, L., Sokolowicz, C.C. e Santos, S. Diversidade e abundancia da macrofauna bentdnica em ambientes I6ticos da
regido central do Estado do Rio Grande do Sul, Brasil. Biota Neotrop. Sep/Dec 2006 vol. 6, no. 3 http://
www.biotaneotropica.org.br/vén3/pt/abstract?article+bn02106032006.ISSN 1676-0603.

A fauna bentonica tem um importante papel nos ambientes limnicos, fazendo parte da cadeia trofica e participando do
fluxo de nutrientes. O objetivo deste trabalho foi estudar a diversidade e a abundéncia dos invertebrados bentnicos em
quatro cursos de agua da regido central do Estado do Rio Grande do Sul, Brasil. Amostragens foram realizadas sazonalmente
com uma rede de méo (puga) nas margens e nos leitos dos arroios em cada local de coleta, entre Novembro de 2001 e
Setembro de 2002. Para analisar os dados foram aplicados os indices de riqueza de Margalef, diversidade de Shannon e
uniformidade de Pielou. Um total de 58 familias e trés outros grandes taxa (Hirudinea, Oligochaeta e Copepoda) de
invertebrados foram identificados. Os maiores valores de diversidade e abundancia foram encontrados nas margens dos
arroios, seguindo um padrao verificado para regifes tropicais e subtropicais. Este é o primeiro inventario de invertebrados
benténicos da regido central do Estado Rio Grande do Sul, e servira de base para futuros estudos sobre a diversidade e a
conservacao dessa fauna frente as alteragfes antropicas no ambiente.

Palavras-chave: macroinvertebrados bentonicos, indice de riqueza, uniformidade.

http://www.biotaneotropica.org.br



Ayres-Peres, L., Sokolowicz, C.C. e Santos, S. - Biota Neotropica, v6 (n3) - bn02106032006

Introduction

Biological diversity means the variability among liv-
ing organisms from all sources including, inter alia, terres-
trial, marine and other aquatic ecosystems, and the ecologi-
cal complexes of which they are part. This includes diver-
sity within species, between species, and of ecosystems
(Anonymous 2000).

Environmental complexity and high organism diver-
sity are common features of tropical and subtropical eco-
systems, both terrestrial and aquatic. Composed of several
taxonomic groups associated with diversified substrata, the
zoobenthos is one of the least known and studied of aquatic
communities (Takeda et al. 1997).

Faunistic inventories are fundamental activities in
studies on biodiversity. Nevertheless, few studies have in-
ventoried the aquatic invertebrates of inland watercourses
in southern Brazil. In the state of Rio Grande do Sul (RS),
two such studies have been done, one in the Sinos River
Basin (Stenert et al. 2002) and the other in Taquara and
Tainhas brooks, in the municipal districts of Taquara and
S&o Francisco de Paula, respectively (Bueno et al. 2003),
both in the northeastern part of the state. It is important to
cite the pioneering work developed by Kleerekoper (1990),
which was the study of lotic environments of the littoral
region of the Rio Grande do Sul.

Several studies of the diversity of the communities of
benthic invertebrates of lotic environments, as well as their
relationships with abiotic factors, have been carried out in
Brazil. The main studies are those realized in the state of S&o
Paulo by Uieda & Gajardo (1996), Kikuchi & Uieda (1998),
and by Ribeiro & Uieda (2005); in the state of Rio de Janeiro,
by Baptista et al. (1998, 2001), and by Silveira et al. (2006); in
Minas Gerais, by Galdean et al. (2001); in the state of Mato
Grosso, the study by Serrano et al. (1998); and in Goias,
those by Oliveiraetal. (1997) and Bispo & Oliveira (1998).

In the international context, one can mention the stud-
ies developed in New Zealand by Quinn & Hickey (1990); in
Uruguay by Chalar (1994); in France by Bournaud et al.
(1996) and Beisel et al. (1998); in Ecuador by Jacobsen et al.
(1997); in Argentina by Fernandez et al. (2001) and
Miserendino (2001), and in Norway by Brittain et al. (2001),
among others.

The central region of Rio Grande do Sul State (the
Fourth Colony of Italian immigration) contains a remnant of
the Atlantic Forest. UNESCO (United Nations Educational,
Scientific and Cultural Organization) considers it a Pilot Site
of the Biosphere Reserve (Itaqui 2002). Despite the recog-
nized potential of this region, its zoobenthic communities
have never been studied in detail. The present study aimed
to analyze the diversity and abundance of benthic
macroinvertebrates in the Fourth Colony region, in the mu-
nicipal districts of Faxinal do Soturno, Ivora, Nova Palma
and Santa Maria (Arroio do So6 locality).

Materials and Methods

1 Description of study sites. The sampling sites in
central Rio Grande do Sul are characterized in Table 1. The
substratum characteristics described in the table refer both
to the margins (banks) and the streambed, because there
were no substantial differences between these two regions
of the rivers. The vegetation characteristics refer only to
the margins.

This region (Figure 1) is situated in the transition
zone between the Brazilian Meridional Plateau and the Cen-
tral Depression of Rio Grande do Sul. It consists of flat
alluvial plains, low flatlands alongside watercourses, and
prairies with varying elevations. According to Pereira et al.
(1989), four topographies can be distinguished in this re-
gion: Plateau Top (A), Plateau Edge (B), Prairies of the Pe-
ripheral Depression (C) and Alluvial Plains of the Peripheral
Depression (D).

2 Sampling. Littoral and deep benthos samples were
taken with a long-handled net (0.2 mm mesh size), with a
sampling area of 1,200 cm? (40 X 30 cm) and 50 cm length
(depth). At each locality, sampling was carried out for ten
minutes at the margins (banks) and ten minutes in the beds
of the watercourses, in a five meter stretch. The net was
positioned upright on the streambed and the substrate up-
stream of the net was disturbed, which pushed the animals
together with detritus into the mesh. Along the banks, the
net was also introduced under the hanging vegetation,
which was shaken to capture the macroinvertebrates
(Kikuchi & Uieda 1998).

The samples were collected once in each season of
the year, at each sampling site, from November 2001 (spring)
through September 2002 (winter).

The specimens were stained with Rose Bengal (CI-45
440) and fixed in 70% ethanol. In the laboratory, the animals
were screened and identified according to appropriate litera-
ture sources (Chu 1949; Needham & Needham 1962; Macan
1975; Bond-Buckup & Buckup 1994; Lopreto & Tell 1995). Iden-
tifications were taken to family level whenever possible, be-
cause there is a lack of specialized literature for identification of
these animals. All specimens were deposited in the Scientific
Collection of the Zoology Sector, UFSM (Universidade
Federal de Santa Maria) (lots M-BIO: 75-227; 235-252; 269-283;
360-457;534-563; 574-651; 671-692 and 709-740).

The richness and diversity of families in the four to-
pographies in central Rio Grande do Sul were determined by
computing the index of species richness (or families) (d)
(Margalef 1958), Shannon Diversity index (H) (Shannon &
Weaver 1949), and evenness index (e) (Pielou 1966). At test
(Statistica 5.1) was applied to compare the index values
found. The values of diversity, richness and equitability
were compared between margins and streambeds, consid-
ering all sampling locations and each site separately.
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Table 1. Characterization of the sampling sites in the central region of Rio Grande do Sul State, Brazil. The substrate characteristics refer to
the margins (banks) and bed of the rivers, vegetation characteristics refer only to the riverbanks. The samples were collected from November
2001 through September 2002. The values refer to the means of the seasonal samples (mean + standard deviation).

Nova Palma Ivora Faxinal do Soturno Santa Maria
A) (B) © D)
Vacacai Mirim River
Site Caimbora Stream Melo Stream Soturno River

Tributary

Location 29°22°127°S/53°25°13”W  29°30°58°’S/53°33°65°W  29°33°93°’S/53°27°76”’W  29°45°207°S/53°32°02"°'W

No riparian forest

Vegetation present; presence of

Strongly modified by

Remnant of riparian  human activity; farms

) forest and roads in the Small shrubs
grasses at the margins .
region
Large and small Large and small Sandy, with few
Substrate Small stones
stones stones rocks

Altitude (m) 230 128 57 69
Width (m) 3.60 £0.59 6.44 £ 0.40 36.25+0.94 2.53+1.44
Depth (cm) 21.87+10.53 21.94 +9.00 25.63£9.71 47.5+27.22

Water
Temperature 17.43 +£3.66 17.30 £4.17 20.93 +£4.43 20.55+1.61
(§(®)
pH 6.82+£0.31 7.62 +0.25 7.28+£0.28 7.10£0.19
Drift Velocity
0.75£0.53 0.55+0.29 0.75+0.33 0.57+£0.20
(m/s)
. Jacu River
Dol B Grandsdo Sl Shate l'm t
#® A
% Central region N
* Soturno River

Municipal district

1. Pinhal Grande

2. Nova Palma (NP)
3. Ivora IV

4. Fazinal do Sotum (F3)
5. 2o JodHo do Polésine
6. Dona Francisca
7. Agudo

8. Restinga Seca

9. Siwveira hMarting
10, Santa Maria (M)

10

Studied sites

4. Caitmbora Stream 1P)

B. Melo Stream (V)

2. Soturno River (F5)

D Tributary of Vacacai Mirim River (1)

By m2 [
im . ('

5
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Figure 1. Central region of Rio Grande do Sul State, Brazil, with its cities (1 — 10) and the sampling locations (A — D).
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Results

A total of 58 families and three other taxa (classes)
belonging to 20 orders and three phyla (Mollusca, Annelida,
and Arthropoda) were identified at the study sites in the
Fourth Colony. Class Insecta was predominant, with 11 or-
ders and 42 families. A total of 32,287 specimens was col-
lected (Table 2).

The data pertaining to the richness and diversity in-
dices in the streambed or along the banks are summarized in
Figure 2.

Nova Palma (Site A): In the course of four sampling
episodes, 9,077 invertebrates were collected, belonging to
14 orders and 31 families (Table 2). Members of the families
Aeglidae (Decapoda) and Acrididae (Orthoptera) were found
only at Nova Palma. Along the streambanks, more than 90%
of the invertebrates belonged to five families: Baetidae
(37.3%), Simuliidae (15.9%), Gripopterygidae (14.7%),
Chironomidae (11.5%) and Hydropsychidae (11.1%). The
same families were predominant in the streambed, but
Simuliidae was the most abundant (37.4%), followed by
Gripopterygidae (18.0%), Baetidae (17.7%), Chironomidae
(12.6%) and Hydropsychidae (6.9%) (Table 2).

Ivora (Site B): In the Melo Stream, 7,397 animals were
collected, belonging to 13 orders and 36 families (Table 2).
The abundance of families was greater at the streambanks
(33) than in the streambed (24). Members of three families
were collected only at this site: Chrysomelidae, Curculionidae
and Staphylinidae (Coleoptera). Four families comprised
more than 90% of the fauna, both at the margin and in the
streambed. The most abundant families along the banks
were Chironomidae (55.4%), Simuliidae (13.4%), Baetidae
(11.4%) and Hydropsychidae (10.1%); in the streambed, the
most abundant families were Chironomidae (54.7%), Baetidae
(16.1%), Simuliidae (11.0%) and Hydropsychidae (10.3%).

Faxinal do Soturno (Site C): The total faunal compo-
sition at this site was 8,246 animals, distributed in 17 orders
and 38 families (Table 2). At the streambanks, 35 families
occurred, and in the streambed, 25 families. The families
Planorbidae (Basommatophora), Cymothoidae (Isopoda;
fish parasites), Argulidae (Arguloida), Euthyplociidae
(Ephemeroptera) and Gerridae (Hemiptera) were found only
at this site. Along the streambanks, more than 80% of the
animals belonged to five groups: Chironomidae (40.3%),
Baetidae (18.3%), Oligochaeta (9.2%), Leptophlebiidae
(9.2%) and Tricorythidae (6.1%). In the streambed, the most
abundant families were Leptophlebiidae (31.0%), EImidae
(21.7%), Chironomidae (13.2%), Baetidae (9.9%) and
Tricorythidae (7.2%).

Santa Maria (Site D): In Vacacai Mirim River Tribu-
tary, 7,567 animals were collected, in 20 orders and 42 fami-
lies. Groups collected only at this site were: Hyriidae
(Unionida); Salticidae and Tetragnathidae (Araneae);
Copepoda; Trichodactylidae (Decapoda); Eumastacidae

(Orthoptera); Cicadellidae, Coccidae, and Delphacidae
(Homoptera) and Noteridae (Coleoptera) (Table 2). Mem-
bers of the family Chironomidae were extremely abundant at
Santa Maria, representing more than 90% of the inverte-
brates in the streambed; along the streambanks, chirono-
mids represented 57.7%, followed by Simuliidae (10.6%),
Oligochaeta (8.1%) and Hydropsychidae (6.2%).

When all sites were compared to assess for any dif-
ference between the banks and streambeds, a significant
difference was only found for the Margalef Index (t=9. 942,
p < 0.05), where the banks of the rivers were significantly
richer in number of taxa than were the streambeds. Relating
each sampling site with its streambanks and streambed, sig-
nificant differences were as follows: diversity (Shannon)
was higher along the banks of the Arroio do S6 than in its
streambed (t = 0.379, p < 0.05), and richness (Margalef) was
higher at the streambanks in lvora (t = 4.00, p < 0.05) and
Arroio do Sé (t=10.54, p <0.05). The values of equitability
(Pielou) did not vary significantly between the bank areas
and streambeds.

When the streambanks in the different locations (four
sampling sites) were compared, no differences concerning
diversity and equitability were found; however, the bank
areas of Vacacai Mirim Tributary (Santa Maria) were richer
in number of taxa than those of Caimbora Stream (Nova
Palma) (t=-3.91, p<0.05).

For the streambeds of the sample sites, diversity (t =
4.30, p < 0.05) and richness (t = 0.401, p < 0.05) were both
significantly higher in Faxinal do Soturno than in Santa Maria.

Discussion

Although statistical differences were not found (only
for richness between the margins of Santa Maria and Nova
Palma; also diversity and richness were significantly higher in
Faxinal do Soturno than in Santa Maria) among the four ana-
lyzed relief units, the Prairie of the Peripheral Depression (Faxinal
do Soturno municipal district) showed the greatest diversity.

According to Oliveiraetal. (1997), biological diversity is
the result of historical and ecological events, regional as well
as local ones. Diversity is generally reduced by destabilization
of the ecological system caused by human interference.

Although it showed the highest richness, Santa Maria
was the least diverse. This site contained a larger number of
individuals from a single family (Chironomidae), which was
reflected in the lowest evenness index of all the sites. The
higher richness at this site was confirmed by the richness
index, using the abundance of the families.

The high richness found at site D reflects the diverse
habitats in this region, which has vegetation along the banks
above the watercourse, allowing the survival of several taxa
adapted to live between the aquatic and terrestrial environ-
ments. Also, this site has a sandy substrate, whereas the
other areas have rocky substrates. The vegetation hanging
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Table 2. Benthic macroinvertebrate abundance (%) at each sampling site, collected from November 2001 through September 2002 (M =

Margin; B = Bed; “-” = absent animals”. *For the data analysis, the labeled groups were considered as an Order and as a Family).
Nova Palma (A) Ivora (B) F. do Soturno (C) Santa Maria (D)
M B M B M B M B

Class Bivalvia

Unionida
Hyriidae - - - - - - 0.02 0.03
Veneroida
Corbiculidae - - - - 0.3 3.0 - 1.5
Mycetopodidae - - - - - 0.04 - 0.07
Sphaeriidae - - - - 0.3 - 0.5 -
Class Gastropoda
Mesogastropoda
Hydrobiidae - - 0.02 - 0.4 2.1 0.9 0.07
Basommatophora
Planorbidae - - - - 0.02 - - -
Class Hirudinea* 0.08 1.1 - - 1.4 - 0.4 0.03
Class Oligochaeta* 0.3 0.6 0.5 0.5 9.2 1.6 8.1 1.3
Class Arachnida
Acari
Hydrachnellidae 0.02 - 0.07 0.04 - 0.08 0.04 -
Araneae
Araneidae 0.05 - - - - - 0.04 -
Clubionnidae 0.03 - - - - - 0.04 -
Pisauridae - - 0.02 - - - 0.04 -
Salticidae - - - - - - 0.03 -
Tetragnathidae - - - - - - 0.03 -
Class Branchiopoda
Arguloida
Argulidae - - - - 0.02 - - -
Class Copepoda* - - - - - - 2.4 0.2
Class Malacostraca
Decapoda
Aeglidae 1.9 0.6 - - - - - -
Trichodactylidae - - - - - - 0.9 0.6
Isopoda
Cymothoidae - - - - 0.02 0.04 - -
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Nova Palma (A) Ivora (B) F. do Soturno (C) Santa Maria (D)
M B M B M B M B
Class Insecta
Collembola
Entomobryidae - - 0.02 - 0.02 - 0.4 -
Coleoptera
Chrysomelidae - - - 0.04 - - - -
Curculionidae - - 0.02 - - - - -
Dryopidae - - 0.02 - 0.05 - - 0.03
Dytiscidae - - 0.1 0.09 - - - -
Elmidae 22 1.4 1.0 1.1 4.7 21.7 1.9 0.4
Heteroceridae 0.03 0.03 0.06 - 0.4 0.06 0.04 -
Hydrophilidae 0.03 - 0.06 - 0.02 - - -
Noteridae - - - - - - 0.04 -
Psephenidae 0.3 0.1 0.2 0.06 0.3 0.7 0.03 -
Staphylinidae - - - 0.04 - - - -
Diptera
Ceratopogonidae - 0.07 0.07 - 0.3 0.2 0.3 0.03
Chironomidae 11.5 12.6 55.4 547 403 13.2 57.7 90.4
Dolichopodidae 0.02 - - 0.2 0.02 - - -
Empididae - - 0.06 0.04 - - 0.03 -
Simuliidae 15.9 37.4 134 11.0 3.4 0.1 10.6 1.6
Tipulidae 0.05 - 0.4 0.7 0.4 0.5 0.04 0.03
Ephemeroptera
Baetidae 37.3 17.7 11.4 16.1 18.3 9.9 5.7 1.5
Caenidae 1.0 1.8 0.02 - - - - -
Euthyplociidae - - - - 0.1 - - -
Leptophlebiidae 22 0.9 0.7 0.3 9.2 31.0 1.1 0.1
Tricorythidae 0.3 0.2 1.2 0.6 6.1 7.2 1.2 -
Hemiptera
Gerridae - - - - 0.02 - - -
Limnocoridae 0.1 0.03 - - 0.4 0.6 - -
Veliidae 0.2 - 0.2 0.04 - - 0.2 -
Homoptera
Cicadellidae - - - - - - 0.04 -
Coccidae - - - - - - - 0.03
Delphacidae - - - - - - 0.02 -
Megaloptera
Corydalidae 0.3 0.07 0.2 0.5 0.06 0.3 0.06 0.2
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Nova Palma (A) Ivora (B) F. do Soturno (C) Santa Maria (D)
M B M B M B M B
Odonata
Calopterygidae - - 0.06 - 0.02 0.04 0.5 0.03
Coenagrionidae 0.2 0.3 0.02 0.09 - - - -
Gomphidae 0.03 - 0.06 0.06 0.02 - 0.1 0.03
Libellulidae 0.03 - 0.2 - 0.05 - 0.02 0.03
Orthoptera
Acrididae 0.02 - - - - - - -
Eumastacidae - - - - - - 0.02 -
Plecoptera
Gripopterygidae 14.7 18.0 2.0 0.7 1.8 0.1 0.2 -
Perlidae 0.05 0.1 0.3 0.3 0.4 1.7 - -
Trichoptera
Glossosomatidae - - 1.6 2.2 0.2 04 0.1 0.06
Hydropsychidae 11.1 6.9 10.1 10.3 1.6 42 6.2 1.7
Hydroptilidae 0.03 0.1 0.02 - - 0.04 - -
Limnephilidae - - - - 0.06 - 0.02 0.03
Philopotamidae 0.03 - 0.5 0.3 0.1 1.2 - -
Total 100 100 100 100 100 100 100 100
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Figure 2. Diversity, evenness, and richness indices for the margins (M) and the beds (L) of the four watercourses sampled in the Fourth Colony. NP
— Nova Palma; IV — lvora; FS — Faxinal do Soturno and SM — Santa Maria. Samples were taken from November 2001 through September 2002.
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over the water can be partly flooded during the rainy sea-
son, thus affording new locales for shelter and feeding
(Kikuchi & Uieda 1998).

The generally higher abundance of invertebrates
along the banks than in the streambed has also been ob-
served in other areas, such as the floodplain of the Parana
River (Takeda et al. 1997) and five lagoons in the state of
Minas Gerais (Santos et al. 1998).

Spatial heterogeneity can explain the high diversity
and abundance in littoral regions, provided that it confers
on these areas several transitional habitats between the land
and the water, which can be colonized by both terrestrial
and aquatic animals (Takeda et al. 1997). Transitional habi-
tats can supply a wide variety of resources for food as well
as shelter for the aquatic macroinvertebrates. This area, with
shrubby bank vegetation, provides an environment that can
be often used by groups such as Hemiptera, Homoptera,
Lepidoptera and Orthoptera. According to Vinson &
Hawkins (1998), high diversity is related to greater habitat
heterogeneity and complexity, and species richness in-
creased with habitat heterogeneity, total abundance in-
creased with food availability, and both equitability and di-
versity seemed to increase with substrate stability (Beisel
etal. 1998).

Some families were collected in only one locality, such
as Aeglidae, found only at Nova Palma. Aegla is an endemic
genus in South America (Bond-Buckup & Buckup 1994)
that prefers environments with moderate flow in which tur-
bulence favors water oxygenation (Chalar 1994), such as at
Nova Palma.

Ten families were found only at Santa Maria, the lo-
cality with the most exclusive families (Table 2). The pres-
ence of trichodactylid crabs, which are characteristic of stag-
nant waters and thin substrates, spiders, and some
Homoptera, which live associated with shrubby vegetation
along the banks, distinguished this site from the others.

Several families (such as Hyriidae, Mycetopodidae,
Acrididae, Eumastacidae, Cicadellidae, Coccidae and
Delpachidae) were found at a low frequency; hence it is not
possible to state whether they are typical or casual groups
in these areas.

According to Hynes (1970), insects are the most im-
portant group in analyzing diversity and abundance in run-
ning waters. The results for the Fourth Colony agree with
this observation, because 42 families of insects were col-
lected, representing 95% of the sampled communities. The
same pattern, with a high abundance of Insecta, was also
observed in other studies in southeastern and central-west-
ern Brazil, such as in Uieda & Gajardo (1996), Kikuchi &
Uieda (1998), Serrano et al. (1998), Bueno et al. (2003) and
Ribeiro & Uieda (2005).

The taxa found in the central region of Rio Grande do
Sul comprised a large part of the macrozoobenthos groups

which are often cited in the literature as typical of lotic envi-
ronments (Serrano et al. 1998; Kikuchi & Uieda 1998; Galdean
etal. 2001; Bueno et al. 2003; Ribeiro & Uieda 2005), follow-
ing the family-level fauna model observed in other regions
of Brazil.

In relation to the diversity indices, the data for the
four habitats studied were similar to those found in other
areas. In the present study, estimated diversities varied from
1.48 at Ivora to 2.06 at Faxinal do Soturno. Oliveira et al.
(1997), evaluating the diversity of Ephemeroptera, Plecoptera
and Trichoptera in an Ecological Park in the state of Goiés,
found that diversity varied from 1.00 to 3.80, during the
course of the year and at the different sampling points.
Fernandez et al. (2001), assessing diversity in six subtropi-
cal rivers in northeastern Argentina, also found similar val-
ues, with Shannon indices between 1.80 and 2.50. Bueno et
al. (2003) obtained diversity values between 1.00 and 2.50.
According to Beisel et al. (1998), structurally complex habi-
tats are expected to sustain more diverse communities than
are structurally simple ones.

Comparing the present results for Insecta (the domi-
nant group in continental aquatic ecosystems) with those
of Bueno et al. (2003) in the northeast region of Rio Grande
do Sul, the central region showed more orders and families
than did the northeast region (11 orders and 42 families
versus 10 orders and 40 families, respectively). Despite the
occurrence of more families, certain families recorded for
the northeast region were not found in the central region:
Naucoridae and Hebridae (Hemiptera), Hypogastruridae
(Collembola), Pyralidae (Lepidoptera) and Leptoceridae
(Trichoptera). The family Chironomidae, representing almost
40% of the total insect families, was the most abundant in
streambeds as well as along the banks, at nearly all the sites
except Nova Palma and in the bed of the Soturno River. In
the northeast region, chironomids were also dominant in
most samples, with rates varying from 22.24% to 48.92% of
the community (Bueno et al. 2003).

In Nova Palma the families Baetidae and Simuliidae
were the most abundant. In the bed of the Soturno River,
Leptophlebiidae, an indicator family of organically rich wa-
ters (Pérez 1988), predominated.

Chironomidae figured in more than 67% of the com-
munity in Vacacai Mirim Tributary (Santa Maria, site D),
possibly because of the substratum characteristics, since a
determinant factor for community structure is the type of
streambed. This family is nearly always dominant in lotic as
well as in lentic habitats, because of its tolerance for ad-
verse situations, such as hypoxia, and its high competitive
capacity (Marques et al. 1999; Callisto et al. 2001; Bueno et
al. 2003; Ribeiro & Uieda 2005).

Solid substrates favor those invertebrates which have
morphological adaptations to attach or to move about to
capture food and to escape from predators. On this type of
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bottom, mainly rocky substrates, the unevenness can facili-
tate locomotion and fixation of some invertebrates, by slow-
ing the water current and providing different microhabitats.
Soft bottoms favor those organisms adapted to the domi-
nant texture (Takeda et al. 1997), as in Santa Maria. Bueno et
al. (2003) also observed that the heterogeneity of rocky sub-
strate, mainly at Tainhas, supported higher richness and
mean diversity of species (for all seasons of the year except
summer); whereas at Taquara, the other study point, the
sandy substrate limited the distribution of certain families,
because of the scarcity of refuges and food.

Of all the sites studied, the Soturno River, with its
banks eroded because of the destruction of the gallery
forest, is probably the most modified by human activity.
However, the highest faunal diversity recorded in this
study was found at this site. In agreement with Oliveira &
Froehlich (1997), this can probably be explained by the
favoring of the formation of diverse microhabitats, some
of them more exposed to the current, with a predominance
of pebbles, others having slower currents, with sandy sub-
strate and other sediments.

Brazil possesses a vast hydrographic network, and
few surveys of the aquatic entomofauna have been done,
mainly because of the difficulty of taxonomic identification
of immature forms (Oliveira & Froehlich 1997). In this con-
text, the present study introduces new information about
the invertebrate fauna of the lotic environments of central
Rio Grande do Sul. Moreover, it provides a basis for future
studies leading to monitoring and to better knowledge of
the structure of aquatic communities in the state.
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