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ABSTRACT:  Macroinvertebrate communities structure in different environments of the Taim Hydrological
System in the state of Rio Grande do Sul, Brazil. The structure and functional feeding groups of the
benthic macroinvertebrate communit ies, from wetlands and freshwater lakes within the
Taim Hydrological System, in the southern coastal zone of the state of Rio Grande do Sul
- Brazil, were studied. Macroinvertebrates were collected during three sampling campaigns
in summer of 2000 and winter and autumn of 2001, at seven sampling points in lakes
Flores, Nicola and Jacaré and in North, Central and South areas in Mangueira Lake and at
Mangueira Lake/ Taim wetland interface. The taxa composition and the community structure
showed a large diversity of habitats in the system. The ANOVA test indicated that mean
densities of invertebrate community and family richness was significantly higher in north
and south Mangueira Lake sampl ing stat ions.  The cluster analysis,  based on average
density values ( ind/m 2)  and macroinvertebrate composit ion, defined 4 groups. Group 1 ,
with samples from the Central Mangueira station, which distinguished itself from the other
groups by the predominance of Cumacea and Oligochaeta. Group 2 was formed by sampling
stat ions from Taim Wetlands’ inner lakes, Nicola and Jacaré, presenting lower average
individual densities and family richness. Group 3 joined the Lake Mangueira/Taim Wetland
interface and the North Lake Mangueira sampling stations, which are characterized by the
presence of Tanaidae and Corophiidae. Group 4 was formed by Flores Lake and South
Mangueira Lake sampling stations, which were characterized by a greater abundance of
Hidrobiidae. Functional groups composition of benthic macroinvertebrates was characterized
by a predominance of  gather ing col lectors in the sample stat ions that  composed the
groups 1, 2 and 3 and by a predominance of scrapers in the points that formed the group 4.
Key-words: macroinver tebrates ,  s t ructure ,  funct ional  feeding groups,  wet lands,  Ta im
Hydrological System, South Brazil.

RESUMO: Estrutura das comunidades de macroinvertebrados em diferentes ambientes do Sistema
Hidrológico do Taim, Rio Grande do Sul, Brasil. O presente trabalho estuda a estrutura e os grupos
tróficos funcionais de macroinvertebrados bentônicos de um conjunto de lagos na área do
Sistema Hidrológico do Taim, na parte sul da região costeira do estado do Rio Grande do
Sul – Brasil. Os macroinvertebrados foram coletados durante três campanhas no verão de
2000 e no inverno e outono de 2001, em uma estação amostral nos lagos: Flores, Nicola e
Jacaré, nas áreas norte, central e sul da Lagoa Mangueira e na interface da Lagoa Manguei-
ra com o subsistema do Banhado do Taim. A composição dos táxons e a estrutura das
comunidades mostraram diferenças entre as estações amostrais do sistema. Os resulta-
dos do teste ANOVA ind icaram que as dens idades médias da comunidade de
macroinvertebrados e a riqueza de famílias foram significativamente altas nas partes norte
e sul da Lagoa Mangueira. A análise de agrupamento baseada nas médias de densidade
(ind/m 2)  e composição de macroinvertebrados definiram 4 grupos. Grupo 1,  const i tuído
pela estação amostral Mangueira centro, se distinguiu dos demais grupos pela predomi-
nância de Cumacea e Oligochaeta. Grupo 2, formado pelas estações dos lagos internos do
Banhado do Taim, Nicola e Jacaré, que apresentaram baixas densidades médias de indiví-
duos e baixa riqueza de famílias. Grupo 3, reuniu a estação de interface Lagoa Mangueira/
Banhado do Taim e a da Lagoa Mangueira norte, que foram caracterizadas pela presença
de Tanaidae e Corophiidae. Grupo 4, formado pelas estações amostrais do Lagoa Flores e
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da parte sul da Lagoa Mangueira, as quais foram caracterizadas por uma grande abundân-
cia de Hidrobiidae. A composição dos grupos funcionais de macroinvertebrados bentônicos
foi caracterizada pela predominância de coletores de depósito nas estações amostrais
que compuseram os grupos 1, 2 e 3 e pela predominância de raspadores nas estações
que formaram o grupo 4.
Palavras-chave: macroinvertebrados, estrutura, grupos tróficos funcionais, terras úmidas, Sis-
tema Hidrológico do Taim, sul do Brasil.

Introduction

Benth ic  macro inver tebra tes are an
impor tant  component  o f  aquat ic
environments taking part in ecosystem pro-
cesses. They play an essential role in the
food chain, product ivi ty,  nutr ient cycl ing,
and decomposi t ion.  L iv ing on and in the
sediments or associated with macrophytes,
the benthonic  communi t ies  can exhib i t
d i f fe rent  composi t ion and funct iona l
s t ructure as answer  to  b io log ica l  and
phys icochemica l  var iab les  a t  mul t ip le
spacial scales.

Macro inver tebra tes are d i rect ly
in f luenced by subst ra te  type,  average
sediment grain size, benthic organic matter
abundance, macrophytic bed composit ion
and st ructure,  water  nutr ients ,  d issolved
oxygen level ,  and depth (Downing,  1991 ;
Szalay & Resh, 1996; Würdig et al . ,  1998,
Shieh et al., 1999 and Stewart et al., 2000).
Because the environmental heterogeneity,
these variables can change in the distincts
areas of lakes, wetlands and streams and
determining changes in the structure and
distritution of macrobenthos.

Most  natura l  ecosystems exhib i t
ext reme heterogenei ty  in  envi ronmenta l
condi t ions and b io t ic  communi t ies  a t
mul t ip le  spac ia l  sca les ,  rang ing f rom
microhabi ta ts  to  whole landscapes and
ecoregions (Heino et al., 2004). Knowledge
of the interplay between ecological scale
and aquat ic communi ty composi t ion and
function are needed to detect and interpret
more ef fect ively changes in biodiversi ty ,
thus improving our awareness of ecosystem
response, resistance and resil ience to na-
tu ra l  and human- induced per turbat ion
(Johnson et al., 2004).

The present  s tudy is  par t  o f  the
Braz i l ian Program for  a  Long –Term
Ecological Research (MCT/CNPq), site 7. The
objective of this study is to investigate the
invertebrate macrofauna composit ion and
st ructure a long the Taim Hydrologica l
System, verifying the distr ibution patterns
of  macro inver tebra te funct iona l  feeding

groups in the sampled areas, comparing the
lacust r ine ecosystems and t rans ic ional
environments in the Taim wetland.

Study area
The Taim Hydrological System with an

area of 2,254km² is located in the southern
coastal zone of Rio Grande do Sul – Brazil,
and makes a  cha in  o f  aquat ic  areas
character ized by wet lands and sha l low
freshwater lakes (Motta Marques et al., 2002).
It represents an area with a great diversity
of habitats, where in the northern part Flo-
res Lake and the Taim Wetlands are covered
with extensive macrophyt ic banks. Lakes
Nicola and Jacaré are smal l  f reshwater
bodies associated with the Taim Wetlands.
Mangueira Lake makes up a vast extension
of free waters located in the southern region
of the Taim Wetlands. The northern part of
this lake establishes an important interface
wi th the wet lands,  in teract ing in  the
hydrodynamic processes of the system.

Villanueva et al. (1998) recognize three
subsystems: the North Subsystem, formed
by Lake Caiubá,  Lake F lores ,  and the
Maçar ico Wet land,  which is  Lake Flores
influent; the Wetland Subsystem, made up
of Nicola Lake, Jacaré Lake, and the Taim
Wetlands; and the South Subsystem, formed
by Manguei ra  Lake and i ts  cont r ibut ing
basin. The South and Wetland Subsystems
communicate by the lake-wetland interface
through diffuse flow and by a channel along
the federa l  route ,  BR 471 .  From a
hydrological perspective, North Subsystem’s
in f luence on the Wet land Subsystem is
min imal .  Water  f low in the wet land is
characterized by low surface velocities due
to the presence of  a  great  quant i ty  o f
macrophytes. Lakes Flores, Nicola, and Ja-
caré are character ized by smal l  sur face
areas corresponding to 11.30km², 2.58km²,
and 1.45km², respectively. Average depths
are around 1 .68m, 1 . 10m and 1 .57m,
respectively. Lake Mangueira has a surface
area of 802 km² and an average depth of
2.49m (Fig. 1).
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Figure 1 :  Study area, sampling points location, in the Taim Hydrological System, southern coast of Rio
Grande do Sul, Brasil. FL= Lake Flores, NI= Lake Nicola, JA= Lake Jacaré, TB= Lake Mangueira-
Banhado Taim, TN= Lake Mangueira-north, TC= Lake Mangueira-center, TS= Lake Mangueira-south.
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Material and methods

Data collection
Benth ic  macrofauna sampl ing was

car r ied out  in  the summer of  2000
(December), autumn 2001 (March), and winter
2001 (June), at 7 sampling points in Lakes
Flores (FL) ,  Nicola (NI ) ,  Jacaré (JA),  North,
Central, and South Mangueira, (TN, TC, and
TS) ,  and at  the Manguei ra Lake /Taim
Wetland interface (TB), as displayed in Fi-
gure 1. At each area, three samples were
collected for the macroinvertebrates using
an Ekman Bot tom Grab (wi ldco,  6 ’x6 ' ,
s tandard ) .  Samples were f ixed in  a  10%
formaldehyde solution buffered with sodium
borate.  Then they were r insed through a
0.250mm mesh sieve and macrofauna was
preserved in  70% a lcohol .  Sor t ing and
separat ion were car r ied out  under  a
stereomicroscope.  The organisms were
identified at family level and when possible
some groups were identified in tribes, genus
or species or even morphotypes by means
of taxonomic keys: Brinkhurst & Marchese
(1989),  Epler (2001) ,  McCafferty (1981) and
Trivinho-Strixino & Strixino (1995).

Dur ing the macrofauna sampl ing ,
simultaneous water samples were collected
using a Van Dorn bottle. Water samples field
handl ing and labora tory  measures o f
suspended sol ids ,  ch lor ides,  chemica l
oxygen demand and chlorophyl l  fol lowed
ASPHA ( 1995) .  Measurements of  to ta l
n i t rogen and tota l  phosphorous fol lowed
Mackereth et al. (1978).

Water  column depth and water
transparency were measured using a depth
sensor and a Secchi disc, respectively. The
water  pH,  temperature ,  sa l in i ty ,  and
dissolved oxygen were measured in  the
field using a YSI 6600 multiprobe.

Data analyses
Indiv iduals ’  average densi ty ( ind/m²)

and relative abundance (%) was carried out
based on a bottom-grab area of 332 cm2.
Richness (S), diversity (H’) and equitabil ity
(J) were calculated for the number of families
present in the sampling areas, employing
the statistics program PRIMER version 5.2.9.
(C larke & Warwick ,  2001 ) .  The Shannon-
Weaver (H’) diversity index is calculed with
natural  logar i thm (nl ) ,  and employing the
statistics program PRIMER version 5.2.9.

Variance analysis (ANOVA) was applied
between the sample points and seasons,

taking into considerat ion the macrofauna
mean dens i ty  t r ans fo rmed by  log  ( x+ 1 ) ,
R ichness  fami ly  (S ) ,  Shannon -Wiener
diversity (H’) and Pielou equitability (J). The
tes t  o f  Sche f fé  was  app l i ed  when
s ign i f i can t  d i f f e rences  were  de tec ted
(p <0 .05 ) ,  by  STATIST IC  ®  p rog ram 5 .0
vers ion.

Sta t is t ica l  t reatment  was carr ied out
u s i n g  t h e  a v e r a g e  i n d i v i d u a l s  d e n s i t y
( i n d / m 2 )  undergoing a  logar i thmic
transformation. The Bray-Curtis dissimilarity
measure was chosen for determining the
presence  o r  absence  o f  f ami l i es  in  the
study area,  as wel l  as the i r  quant i ta t ive
ex tens ion  ( Legendre  &  Legendre ,  1998 ) .
The hierarchical grouping analysis through
the Unweighted Pa i r  Group Method wi th
Arithmetic Mean (UPGMA) was carried out
for the distribution analysis of the benthos
macrofauna, with the help of the statistical
program PRIMER version 5.2.9.  (Clarke &
Warwick, 2001). From the groups obtained
in the Cluster analysis were calculated the
percentua l  o f  func t iona l  feed ing  g roups
o f  t he  commun i t y  o f  ben th i c
macroinver tebrates.

Results

Environmental variables
Phys ica l  and  chemica l  pa ramete rs

were recorded at the 7 sampling points in
the  Ta im Hydro log ica l  Sys tem dur ing
autumn 2001(March) and winter 2001(June).
In summer of  2000 only biot ic  data was
collected. Temperatures during the autumn
f luctuated around 23°C,  dropping to 12 °C
in  w in te r.  D isso lved  oxygen va lues
remained high,  wi th saturat ion over 80%
at a l l  col lect ion points and pH remained
above  7 .  I n  au tumn ,  conduc t i v i t y
reg is te red  the  h igher  va lues ,  whereas
suspended  so l ids ,  ch lo r ides ,  and
ch lo rophy l l  a  were  h igher  in  w in te r
throughout the entire system (Tab. I). Wind
direction in the region was predominantly
SSE  in  au tumn and  ENE in  w in te r .  The
water column was higher in winter 2001,
wi th average values around 2.5 m whi le
in the autumn was around 2m. According
Vo lkmer -R ibe i ro  e t  a l .  ( 2006 )  samp l ing
stations sediment varied from mud to sand
(Tab. II).

The macrofauna structure
The benthic macrofauna in the Taim

Hydro log ica l  Sys tem is  rep resen ted  by
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f o r t y  two taxonomic  g roups ,  be ing
Ch i ronomidae  the  more  r i ch  in  spec ies
(Tab.I I I ) .  The most abundant taxons were
represented by  Crus tacea (Coroph i idae ,
22%; Sphaeromatidae, 11%; Tanaidae, 11%;
and Cumacea, 7%); by Mollusca (Hidrobiidae,
18% and Corbicul idae, 5%);  by Insecta
(Chironomidae, 9%) and Ol igochaeta, 9%,
corresponding to more than 90% of the
macroinvertebrate community.

Mac ro inve r teb ra te  commun i ty
composi t ion and abundance in the Taim
system varied among the sampling areas.
In Flores Lake, Hidrobiidae predominated;
in  N ico la  Lake ,  Ch i ronomidae  and
Tubificidae were most common; and in Ja-
caré Lake, Polymitarcyidae and Tubificidae
were most found. The Mangueira Lake /Taim
Wet land point  was character ized by an
a l ternat ion of  fami l ies  dur ing the three

Table I: Environmental characteristics at the sampling stations in the Taim Hydrological System – RS in
Autumn (March) and Winter (June ) 2001.

FL NI JA TB TN TC TS 
Environmental 
Variables Aut 

01 
Win  
01 

Aut 
01 

Win 
01 

Aut 
01 

Win  
01 

Aut 
01 

Win 
01 

Aut 
01 

Win 
01 

Aut 
01 

Win 
01 

Aut 
01 

Win 
01 

Depth (m) 2.8 3.5 1.1 2.1 1.9 2.5 2.3 2.5 2.2 2.8 2.1 2.4 2.3 2.51 

ZSD (m) 0.23 0.35 0.32 0.3 0.58 0.3 1.55 0.6 1.2 0.6 0.8 0.88 1.2 1.2 

Temperature 
 (°C) 

24.44 13.6 24 13.31 24.17 13.55 22.81 10.99 23.13 11.78 23.5 14.81 22.42 14.12 

Conductivity 
(mS/cm) 0.1 0.063 0.379 0.171 0.387 0.263 0.334 0.266 0.388 0.275 0.38 0.279 0.36 0.266 

Saturated  
Oxygen (%) 

100 105.1 82.9 108.2 81.7 100.9 93.5 103.8 99.8 106.3 99 105.4 99.1 106.6 

pH 7.53 7.48 7.81 7.93 7.74 7.79 7.9 7.86 8.12 8.19 8.51 8.16 8.6 8.32 

Total Solids  
(mg/L) 

22.5 52.91 40 43.98 42 54.8 20 41.2 20.5 54.7 31.5 141.8 25 38.7 

Total DQO  
(mg O2

 /L) 
15.2 27 36.8 22 26.8 23 35.4 24 26.4 17 18.2 11 16.7 17 

Total N  
(mg N /L) 

0.189 0.4039 0.103 0.360 0.091 0.852 0.103 0.404 0.147 0.261 0.123 0.788 0.177 0.675 

Total P  
(mg P /L) 

0.06 0.069 0.049 0.042 0.0198 0.011 0.083 0.086 0.047 0.047 0.045 0.049 0.072 0.064 

Chloride  
(mg Cl-/L) 

17.95 89.184 69.03 98.155 68.38 86.035 69.44 42.23 65.81 108.518 65.02 115.289 74.4 88.937 

Chlorophyll a  
(ug/L) 

0.9 5.1 0.3 4.5 0.2 7.5 0.6 7.7 2.1 7.3 0.9 6.7 0.3 8.1 

 *FL= F lores Lake,  NI= Nicola Lake,  JA= Jacaré Lake,  TB= Manguei ra Lake /Taim wet land,  TN= Nor th Manguei ra Lake ,  TC=

Cent ra l  Manguei ra  Lake,  TS=South Manguei ra -Lake,  Aut=  autumn,  Win= winter .

Sampling station Textural Classification* Organic matter % 

NI Mud with sand 27.70% 

TB Sand with mud 22.70% 

FL Sand with mud 9.95% 

JA Mud 40.90% 

TC Sand 0 

TS Sand 0 

TN Sand 12.90% 

 

Table II: Sediment classif ication and organic matter percentage.

*From: Volkmer-Ribeiro et .  a l .  2006.

FL= Flores Lake,  NI= Nicola Lake,  JA= Jacaré Lake,  TB= Mangueira Lake -  Taim wet land,  TN=North Mangueira Lake,  TC=

Cent ra l  Mangue i ra  Lake ,  TS=South  Mangue i ra  Lake .
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Table I I I :  Composi t ion and c lass i f ica t ion by funct ional  groups of  benth ic  macrofauna found in  Taim
Hydrological System lakes – RS.

Class Order Family Genus or species Functional 
Group 

Oligochaeta Tubificida Naididae Unidentified* Gathering 
Collector 

  Tubificidae Unidentified * Gathering 
Collector 

  Enchytraidae  Unidentified * Gathering 
Collector 

Hirudínea Rhynchobdellida Glossiphonidae  Unidentified * Predator 

  Hirudinea morphotype A Unidentified * Predator 

Turbellaria  Planariidae Unidentified * Predator 

Bivalvea  Hyriidae Diplodon sp.  Filterer 

 Veneroida Corbiculidae Neocorbicula sp.  Filterer 

   
Corbicula fluminea   
Müller, 1774 

Filterer 

  Sphaeridae Pisidium sp.  Scraper 

Gastropoda Mesogastropoda Hidrobiidae Heleobia sp.  Scraper 

   
Heleobia parchappii   
Orbigny, 1835 

Scraper 

  Chilinidae 
Chilina fluminea parva  
Martens, 1868 

Scraper 

Crustacea Amphipoda Corophiidae Leptocheirus sp. Gathering 
Collector 

 Tanidacea Tanaidae 
Sinelobus stanfordi  
Richardson, 1901 

Gathering 
Collector 

 Isopoda Sphaeromatidae Unidentified * Gathering 
Collector 

 Cumacea  Unidentified * Gathering 
Collector 

 Decapoda Aeglidae 
Aegla prado Schmith,  
1942 

Gathering 
Collector 

Insecta Diptera Chironomidae Procladius sp.  Shredder 

   
Djalmabatista pulcher  
Tennessen & Gottfried, 
1983 

Predator 

   Coelotanypus sp.   Shredder 

   Clinotanypus sp.   Shredder 

   
Ablabesmyia (Karelia)  
group 

Shredder 

   Aedokritus sp.  Gathering 
Collector 

   Axarus sp.  Gathering 
Collector 

   Chironomus sp.  Gathering 
Collector 

   
Polypedilum (Tripodura)  
group  

Gathering 
Collector 

   Harnischia sp.  Gathering 
Collector 

   Saetheria sp.  Gathering 
Collector 

   Eifeldia sp.  Gathering 
Collector 

   Cladopelma sp.  Gathering 
Collector 
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col lect ion periods, highl ight ing Tanaidae,
Corophi idae,  and Polymitarcyidae.  In the
nor thern point  o f  Manguei ra  Lake,
Corophiidae, Tanaidae, and Chironomidae
predominated;  in  the cent ra l  po in t ,
Cumacea,  Ol igochaeta,  juveni le forms of
Veneroida, and Sphaeromatidae were the
most abundant; and in the southern point,
Hidrobiidae and Sphaeromatidae composed
the majority of the community (Tab. IV).

The average benthic macroinvertebrate
density in the lakes at north of Mangueira
Lake during the three study periods varied
f rom 297 to 1 ,255 ind/m 2 (Tab.  IV) .  The
sampling point that represents the interface
between the Taim Wetlands and Mangueira
Lake  had  an average dens i ty  o f  1 ,633
ind/m² and Mangueira Lake registered the
highest  averages,  vary ing f rom 5,297 to
7,547 ind/m2 (Tab. IV).

Compar ing the average benth ic
organism density values during the three
sampling periods in the Taim system, as
well as family richness, a tendency toward
higher densit ies and family r ichness was
observed in the points situated at Mangueira
Lake. The divers i ty index did not  exhibi t
any  g rea t  a l t e ra t ions  th roughou t  the
system, though higher value was observed
a t  the  Mangue i ra  Lake  /Ta im Wet land
in te r face .  The  resu l t s  o f  ANOVA tes t
i nd ica ted  tha t  mean  dens i t i es  o f
i nve r teb ra te  commun i ty  and  fami l y
r ichness was signif icantly higher in north

and  sou th  Mangue i ra  Lake  sampl ing
s ta t ions .  Among seasons  the re  was  no
signif icant dif ferences, but the interaction
results among sample points and seasons
were signif icant (Tab.VI) .

The c luster  analys is consider ing the
ave rage  dens i t y  va lues  ( i nd /m 2 )  and
ben th ic  mac ro inve r teb ra te  compos i t i on
defined 4 groups (Fig. 2) .  Group 1 united
samples from the Central Mangueira station
(TC) ,  which d is t inguished i tse l f  f rom the
o the r  g roups  by  the  abundance  o f
c rus tacean  fami l i es  (Cumacea  43% and
Sphaeromatidae 15%). Group 2 was formed
by sampling stations from the interior lakes
of the Taim Wetland, Nicola Lake (NI) and
Jacaré  Lake ( JA ) ,  and had in  common a
g rea te r  abundance  o f  Po lymi ta rcy idae ,
Tub i f i c idae  and  Ch i ronomidae ,  wh ich
rep resen ted  69% o f  the  commun i ty.
Fu r the rmore ,  the  two lakes  p resen ted
lower  ave rage  ind iv idua l  dens i t i es  in
comparison to the other groups, with 297
and 316 ind/m², respectively (Tab. IV).

Group 3 uni ted the Mangueira Lake /
Taim Wetland interface (TB) and the North
Mangue i ra  Lake  (TN )  sampl ing  s ta t ions ,
which presented differentiated average in-
dividual densities, 1,630 and 7,547 ind/m²,
respec t ive ly.   Nonethe less ,   they   were
s im i l a r  i n  rega rds  to  i nve r teb ra te
compos i t i on  w i th  a  p redominance  o f
Corophiidae (18 and 51%, respectively) and

Table I I I : Cont .

Class Order Family Genus or species 
Functional 
Group 

Insecta Diptera Chironomidae 
Cryptochironomus sp2   
sensu Trivinho-Strixino &  
Strixino, 1995 

Predator 

   Glyptotendipes sp.   Gathering 
Collector 

   Rheotanytarsus sp.  Filterer 

   Caladomya sp.  Gathering 
Collector 

   Lopescladius sp.  Shredder 

   Nanocladius sp.  Shredder 

 Ephemeroptera Polymitarcyidae Unidentified * Gathering 
Collector 

  Baetidae Unidentified * Gathering 
Collector 

  Caenidae Unidentified * Gathering 
Collector 

  Ephemeridae Unidentified * Gathering 
Collector 

 Colembola  Unidentified * Gathering 
Collector 
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FL NI JA TB TN TC TS 
Taxons 

Ind/m2 % Ind/m2 % Ind/m2 % Ind/m2 % Ind/m2 % Ind/m2 % Ind/m2 % 

Oligochaeta morphot.A 10 1 - - - - - - - - 647 21* 10 - 

Naididae 81 6 14 5 5 2 10 1 - - 34 1 81 2 

Tubificidae 105 8 72 24* 62 20* 105 6 105 1 43 1 259 5 

Enchytraidae 29 2 - - - - 53 3 101 1 10 - 34 1 

Hirudinea - - 43 15* - - 125 8 263 3 - - 62 1 

Veneroida - - 10 3 29 9 - - - - 479 15* 5 - 

Sphaeridae - - - - - -- 43 3 43 1 29 1 5 - 

Corbiculidae 101 8 19 6 10 3 86 5 330 4 29 1 383 7 

Hidrobiidae 498 40* - - - - 101 6 369 5 5 - 2,548 48* 

Corophiidae 67 5 - - 5 2 287 18* 3,822 51* 5 - 24 - 

Tanidae 14 1 - - 10 3 359 22* 1,609 21* 24 1 38 1 

Sphaeromatidae - - - - 38 12* 29 2 96 1 455 15* 1,523 29* 

Cumacea - - 5 2 - - 53 3 - - 1,346 43* - - 

Chironomidae 273 22* 96 32* 29 9 115 7 805 11* 19 1 326 6 

Polymitarcidae 77 6 38 13* 129 41* 268 16* 5 - - - - - 

Total 1.255 100 297 100 316 100 1.633 100 7.547 100 3122 100 5.297 100 

 

Table IV:  Average total density values (ind/m2) and relative abundance (%) of the benthic macroinvertebrate
community in the Taim Hydrological System, southern coastal region of Rio Grande do Sul.

FL=  F lo res  Lake ,  N I=  N ico la  Lake ,  JA=  Jaca ré  Lake ,  TB=  Mangue i ra  Lake  -  Ta im Wet land ,  TN=  nor th  Mangue i ra  Lake  ,

TC=cent ra l  Manguei ra  Lake,  TS= south Manguei ra Lake.

Among environment Among season Interaction Biologic 
Descriptors F Scheffé  

Results F Scheffé 
Results F Scheffé 

Results 

Mean Density 7.46 
TN, TS> FL 
(p=0.0001) 

1.54 
NS 
(p=0.225) 

5.61 p=0.0001 

S 11.20 
TN, TS>  NI, JA FL>NI, JA 
(p=0.0001) 

0.81 
NS 
(p=0.450) 

1.16 
NS 
(p=0.338) 

J’ 1.46 
NS 
(p=0.216) 

1.16 
NS 
(p=0.323) 

0.47 
NS 
(p=0.923) 

H’ 2.67 
ND 
(p=0.027) 

3.10 
NS 
(p=0.055) 

0.69 
NS 
(p=0.753) 

 

Table V: ANOVA test results considering mean density of taxonomic groups, family richness, equitabil i ty
and  diversi ty index, among sample points and seasons and interact ion  among them. (QM =
mean square; F = distr ibut ion of the var iance; NS = non signi f icant di f ference and ND = non
detected dif ference).

FL=  F lo res  Lake ,  N I=  N ico la  Lake ,  JA=  Jacaré  Lake ,  TB= Mangue i ra  Lake -  Ta im Wet land ,  TN= nor th  Mangue i ra  Lake ,

TC=cent ra l  Mangue i ra  Lake ,  TS= south  Mangue i ra  Lake .
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Tanidae (22 and 21%, respectively) families.
Group 4 was formed by Flores Lake (FL)
and South Mangueira Lake (TS)  sampl ing
s ta t ions ,  wh ich were character ized by a
greater abundance of Hidrobiidae (40 and
48%, respectively).

From the results obtained in the Cluster
analysis were calculated the percentual of
funct iona l  feeding groups of  the Ta im
benthic macroinvertebrates community, that
was character ized by a predominance of
gathering col lectors fol lowing in order of
abundance by scrapers and filterers (Fig.3).

Figure  2 :  C lus ter  ana lys is  cons ider ing  the average to ta l  dens i t ies  ( ind /m 2 )  and macro inver tebra te
composition at the THS sampling stations – southern coast of Rio Grande do Sul.

GROUP 1

Gathering
Collectors

76,4%

Scrapers
3,6%

Predators
0,4%

Filtering
Collectors

19,6%

GROUP  2
Predators

19,6%

Scrapers
5,1%

Filthering
Collectors

17,5%

Gathering
Collectors

57,8%

GROUP 3

Gathering
Collectors

81,7%

Filthering
Collectors

5,3%

Scrapers
9,1%

Predators
3,9%

GROUP 4

Scrapers
48,1%

Gathering
Collectors

39,4%

Predators
4,4%

Filthering
Collectors

8,1%

 

Figure 3:  Percentage composit ion of invertebrates funct ional  feeding groups according distr ibut ion in
cluster  analysis .

 

FL= F lores  Lake ,  N I=  N ico la  Lake ,  JA= Jacaré  Lake ,  TB= Manguei ra  Lake -  Ta im Wet land,  TN= nor th  Manguei ra  Lake ,

TC=cent ra l  Mangue i ra  Lake ,  TS= south  Mangue i ra  Lake .
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Groups 1 ,  2 and 3 are very s imi lar ,  the
second d i f fer ing someth ing by the
abundance of predators. Group 4 differed
of the others by the abundance of scrapers.

Discussion

The Ta im Hydro log ica l  System is
compound by small  lakes such as Flores
Lake, interior lakes of the Taim Wetland, like
Nicola and Jacaré and the large Mangueira
Lake. We can expected that the macrofauna
communi ty  d i f fe red accord ing the
environmental changes observed in these
ecosystems. Communities are structured by
both abiotic and biotic factors nested along
spat ia l  and tempora l  sca les  and tha t
knowledge of relationships and ecological
l inkages is  impor tant  for  unders tanding
large- and small- scale variability (Johnson
& Goedkoop, 2004) .  Stof fels et  a l .  (2005)
comments that  a t  f iner  sca les ,  the
composi t ion of  subst ra tes ,  par t icu lar ly
macrophytes and inorganic sediments, may
be drivers of community spacial structure.
The resul ts of  ANOVA test  indicated that
mean densities of invertebrate community
and fami ly r ichness di f fered s igni f icant ly
along the Taim Hydrological System. Local
character is t ics  l ike d i f ferences in
substratum and the proximity of the wetland
vegeta t ion probably  can exp la in  the
changes in the composi t ion,  densi ty and
richness of the macrobenthos.

Physical and chemical data measured
in the studied lakes are relatively similar,
but  sediment  gra in s ize and the organic
matter presented variations (Tab.II ) . Jacaré
and Nicola lakes, have registered 40.95%
and 27.7% of organic matter and sedimentar
subst ra tum of  mud and sandy mud,
respect ive ly .  The benthic communi ty
st ructure is  formed by Tubi f ic idae,
Chironomidae and Polymitarcyidae groups,
suggest ing a  food cha in  predominant ly
based on detritus. Lakes Jacaré and Nicola
naturally receive a high detri t ic load from
the Taim Wet land ’s macrophyt ic banks,
which may corroborate with over 70% of
the deposit  feeders.  According Spieles &
Mi tsch (2000) ,  the d is t r ibut ion and
abundance regard ing the inver tebra te
funct ional  groups in  wet lands and other
aquatic systems are influenced by organic
material availability as a food source.

In Flores Lake, the sediment is sand
with mud, and scrappers represented by

the Hidrob i idae showed good
representat iv i ty ,  with 40% of abundance.
Accord ing to Sza lay & Resh ( 1996) ,  the
percept ion that  a lga l  herb ivores are
re la t ive ly  un impor tant  in  wet land
macro inver tebra te  communi t ies  may be
based on a lack of knowledge on the taxa
feeding ecology.  Many s tud ies do not
distinguish between those taxa feeding on
detr i tus or algae. Ephiphytic habitats and
benthic algal biomass avai lable in Flores
Lake probably  suppor t  H idrobi idae and
explain its high abundance.

The subst ra tum of  Manguei ra  Lake /
Taim Wet land and the Nor th Manguei ra
sampl ing stat ions di f fers something f rom
Jacaré and Nicola lakes registering 22.70%
and 12 .70% of  organic  mat ter  and
subst ra tum of  mudy sand and sand,
respectively. In the first one the macrofauna
are character ized by the presence of
Tanaidae, Corophiidae, and Polymitarcyidae.
Nor th Manguei ra  exhib i ted these same
fami l ies ,  and Chi ronomidae addi t iona l ly.
These two points differed from the others
by a greater abundance of Corophiidae and
Tanaidae fami l ies .  Thus,  the sampl ing
stations also exhibited a food chain made
up of detritus. According Merritt & Cummins
(1996) depending on the food source, some
taxa can change the i r  feeding habi ts .
Amphipoda and Tanaidacea could feed on
coarse organ ic  mat ter  and behave as
shredders, changing the trophic structure
at these points in Mangueira Lake. This area
is prone to receive coarse organic matter
f rom the Taim Wet lands under specia l
hydrodynamic conditions which draw water
f rom the wet lands toward Mangeira Lake
(Fragoso Jr., 2005).

At central  and south Lake Mangueira
the sediment  is  sandy and the organic
matter was not detected.

In  cent ra l  Manguei ra  s ta t ion the
crustaceans, Cumacea and Sphaeromatidae
corresponded to 58% of the community, and
together with Ol igochaeta, form a trophic
structure of deposit feeders. This point of
Manguei ra  Lake is  fa r ther  f rom the
macrophyt ic  banks and,  therefore ,  must
receive organic material from other areas
of the lake. Due to the strong presence of
Hidrobi idae, South Mangueira Lake alone
had a communi ty  s t ructure where the
dominant  t rophic  group was scrapers ,
followed by gathering collectors.

In  the Taim Hydrologica l  System,
consider ing the system as a whole ,  a
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predominant ly  det r i t ic  food cha in  was
observed.  The predominance of  a
detritivore food chain was also observed in
most of the lakes in the northern coastal
region of Rio Grande do Sul (Würdig et al.,
1998). The fauna composition is quite simi-
lar, with the exception of the presence of
Corophi idae and the great  dens i ty  o f
Cumacea,  present  in  both the wet land
zones and principally in the free waters of
Mangueira Lake.

Corophi idae and Cumacea are
characteristics in environments with a saline
inf luence, such as lagoons and estuarine
regions, conditions that were not observed
on present-day in the Taim Wetlands. The
presence of  these species might  be
expla ined by the mar ine or ig in  o f  th is
coastal system (Vilwock, 1984) and by the
considerable tolerance of these groups to
sa l in i ty  grad ients .  H is tor ica l  processes
suppor t  the presence of  these taxa ,
considering an ecological and large tempo-
ra l  sca le .  Johnson et  a l .  (2004)  in  the i r
comparat ive studies about spat ia l  scales
and ecolog ica l  re la t ionships between
macro inver tebrates f ind that  species
distribution is determined fundamentally by
conditions prevailing at the local scale and
important regional factors such as land use
and the role of history which act as strong
determinants  o f  la rge -sca le  pat terns in
biodiversity.

The macro inver tebra te  communi ty
structure in the wetlands and associated
lakes of Taim Hidrological System differ in
local scale due to many components, l ike
macrophytes presence, detritus abundance,
sediment  granulometry ,  and water
hydrodynamics,  which contr ibuted to the
high variability along the system. However
more and object ive studies deal ing wi th
dif ferent spatial  and temporal scales that
influence the distr ibution and structure of
the macrofauna  communities are necessary,
in  order  to  exp la in  the impor tance of
ecological characteristics and processes at
different levels in this System, permiting to
in terpret  changes in  the fauna and in
ecosystem responses to natural and human-
induced perturbation.
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