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RESUMO: Macroinvertebrados benténicos em mesohabitats de diferentes dimensdes espaciais de
um cérrego de primeira ordem, Sic Carlos - $P. O Corrego do Fazzari rcune caracicristicas
cspaciais que possibilitam 2 identificagdao de diferentes mesochabitals, tanto logiludinalmente
(no leito principal do ¢drrego) quanto lalcralmente (zona riparia marginall, Com o objetivo
de analisar a cstrulura laxocendtica ¢ funcional dos macroinverichrados bentonicos [oram
rcalizadas colelas em 6 mesochabitats dc um trecho proximo a nascente dessce Corrego. As
colctas foram realizadas, com o auxilio de um cilindro coletor retirando 10 unidades de
amostragem cm cada mesohabital. Apos a identilicagdo, os organismos foram agrupados
segundo categorias de alimentagdo. Foram idontificados 60 1dxons de macroinvericbrados,
scndo que as maiores riquezas foram cncontradas nes mesohabitats localizados no leito
principal do cdrrego. 0Os resultados indicaram dilerengas na cstrutura laxcccndlica ¢
(uncional dos macroinveriebrados, com correspondéncia cnire a distribuigac das comuni-
dades ¢ caractcristicas lisicas ¢ quimicas do ambicnie, demonsirando a imporiancia de
variagdes em mesoescala para o csiudo da distribuigao dos macroinvericbrados cm am-
bicntes 190ticos.

Palavras chaves: Macroinvcrichrados benténicos, sistcmas 16ticos, grupos {funcionais de
alimcntagao. mesohabitats

ABSTRACT: Benthic macroinvertebrates in mesohabitats of different spatial dimensions In a
first order stream, S&o Carlos — SP. Fazzari Sircam has spatial characteristics which allow
identification of different mesohabitats in the main bed and 1he marginal riparian zonc.
with  purposc of analyzing the taxocenotic and funclional macroinvericbrate community
struciure, a cellection program was developed in 6 mesohabitats close 1o (he spring of
the stream. In cach mesohabilat 10 samples were taken using a cylindrical collector
After ideniilication, the organisms were grouped according (o feeding groups. Sixty
macroinvertchrate taxa were identified, 1heir greates! abundance found in the main bed
of the sircam. Resulls indicate differences in taxocenotic and (unctional macroinvericbrate
structure, and their relation in the distribution of the community and chemical and physical
characteristics of the chvironment. demonsitrating the importance of variations in
mesoscale for the study of macroinvertebrate distribution in lotic environment.

Key words: benthic macroinverighrates, lotic sysiems, functional fccding groups,
mcsohabitals.

Introduction

The influence of physical and chemical fcatures in macrobenthonic communily Struciure
in lotic systems has been one of the dominant subjects in benthos ccology research (Death,
19095). Many gencral modcls of space distribution, in small scales (Hynes, 1970, Minshall &
Minshall. 1977, among olhers) and in large scales (Vannole ¢l al, 1980, Townsend, ¢t al
1983: Stazner & Higler, 1986; Corkum, 1989, Junk, ¢t al.. 1989, among oihers), iry 10 explain
the distripution of this community in the environmenl. However, the integration between the
biotic and abiotic proccsses. in mulliple scales, still remains unknown.

The evaluation of the communily struciure of macreinvertebrates, considering a
hicrarchic relation among habitats, landscape and features of rivers (Frissell el al, 1986;
Giller et al., 1992) in a different spacc dimension (Ward, 1989), and related to meschabitats
analysis (Armitage & Pardo, 1995) has been indicaled as an importanl approach to inferpret
ihe imegration between the organisms and the environment (Pardo & Armilage, 1997).
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Mcsohabitats, defined as visually distingt habitat units with apparent physical uniformity,
have been pointed out as a structural ecological unit adjusted 1o study 1he dynamics ol
the macroinvericbrales community in lotic environments (Pardo & Armitage, 1897).

The objective of this study was to analyze the laxonomical and [(ceding groups of
benthic macroinvertehraies thal pepulate diffcrent mesohabitats in a [irsi-order stream.

Study area

The Fazzari Strcam, located on UFSCar campus. in Sao Carlos - SP (21°59'S - 47°54W)
is an afllucnt of the Monjolinha River, which is an affluent of the Jacaré-Guagu River. that
flows into Ticté River. in Ibitinga - SP 1 is a stream of small ratio that flows through an
arca with riparian vegetation (a path of 300m, approximatcly). The region is characterized
by the existence of scasonalily, emphasizing two periods: a dry scason (April - November)
and a rainy scason (December - March),

several kinds of mesohabital were {ound in the main bed and the marginal riparian
zonc ol the stream. Six mesohabilals were chosen as the most expressive ol the path, 2
in the side arcas (M3 and MH4) and 4 in the main bed (MH |, MH2, MHS5 and MH&), The
gcneral features of cach mesohabitatl are prescented in Tab.l

Table . General feaures of 1the mesohabitals of Fazzari Stream.

MH, MH. MH, MH. MH, MH.
Localization Channel Channel Riparian zone Riparian zone Channel Channel
Hydraulic
feature Run Riffie Pocol Pool Pre- pool Pool
water
velocity
(cm.s) 10.0 15.0 < 0.50 « 0.50 2.80 1.10
waiter
depths (cm)  20.0 20.0 10.0 10.0 25.0 20.0
Ooxygen
{(mg.l'"h 5.52 5,70 1.19 1.17 5.52 4.87
Inorganic

Coarse Coarse
Substrate T sand Mud Mud Sand and Mud Mud
Organic Fungus d
Substrate (CPOM) (CPOM) bacterium  (CPOM:FPOM) (CPOM: FPOM)) FPOM:» CPOM))
{CPOM:FPOM)

Roquc, 1907)

Methodology

Al the end of the rainy scason (04/96 10 06/96), benthic macroinverichrates werc
collected with help of a cylindrical collector (0.025 m? in arca and 0.1 m in height) in 10
randomly chosen spots in cach one of the 6 mesochabilats. The samples were washed in
water and the restrained material passcd through a sicve with a 0.21 mm mesh: the
organisms were soried in transparent trays, fixed in a 4% formol solulion  and prescrved
in 70% alcohol

[dgentification of the fauna was made with help of identilication manuals iMcCalferty,
1981; Mcrritt & Cummins. 1984: Brinkhurst & Marchese, 1989). The Chironomidac larvac
(biptera) were identified up (o the genus andsor morphotype level (Wicderholm, 1983,
Trivinho-Strixino & Strixino. 1995). The leeding groups were delined according to Merrit
& Cummins' classification (1984).

The Principal Components Analysis was carricd out as an ordination mcthod.
processcd by NTSYS-pc Program (version 2,02, Applied Biostatisiics, Inc., 1997). Dala
were processcd after [ log (x+1) | transformation of the abundance ol cach taxon.
Furthermore. a cluster analysis using Euclidean distance measure and the method of
grouping UPGMA was applied: the obtainced dendrogram was lested for ils consistency
from the cofenctic correlation.

70 ROQUE, K O & TRIVING-STRIXING, 8. Benithic macroinvertchralcs in..,



Results and Discussion

Composition and taxa participation

The analysis of 1681 specimes collected in 6 mesohabitals indicated the presence
of 81 1axa of macroinvertebrates, in which Chironomidac, Tipulidae. Culicidac anc
Lytiscidae were the most abundant (Tab. [1). Some taxa had been restricted 10 cerlair
mesohabitais: among the most cxpressive, the Plccoplera nymphs ol Gripopierygiidac
and Pcrlidac, the Simuliidac larvae (Diptera) and some Orthocladiinac  larvac
(Chironomidac) in mg¢sohabital 2 (MH2); Culicidac and Chironomus larvac (Chironominac

Table 1l Benthic macroinvericbraics in different mesohabitats of Fazzari Stream.,

Mesohabitats
Taxa MH1 MH2 MH3 MH4 MHS5 MH6
Chironomidae + ] [ ] = ] [ ]
Simuliidae [
Tipulidae type 1 O .
T tvpe 2
Tabanidae O
Ceratopogonidae O
Culicidae
Chaoboridae +
Trichoptera
Calamoceratidae .
Polycentropodidae +
Hydropsychidae
Leptoceridae
Odontoceridae N
Philepotamidae
Hydroptilidae
Odonata
Coenagrionidae Q
Cordulidae
Libellulidae QO Q

Ephemeroptera
Leptophlebiidae Q + ) [3

>
Oe-+nm
e

->

.

0 0+ 0O e+ 0
O
QO+ 0

Q0

Plecoptera

Gripopterygiidae @]

Perlidae Q

Coleoptera

Elmidae Y Q * N

Dytiscidae type | . . +
D. type 2 . ¢ ) ]

Hemiptera
Gerridae
Naucoridae O Q

Oligochaeta
Gr. Megadrilo type 1 + +

Gr. Megadirilo type 2 .
Lumnbricidae Q Q

Tubificidae e} Q Q ¢
Naididae Q Q
Specimes 51 264 655 270 179 262
Richness 10 21 - 14 6 i6 17
O < 5 specimes * <25 Specimes 25 > @ <50 Specimes M > 50 Specimes

-0

C O
o
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1 mesohabilals MH3 and MH4, and Tipulidac type 2 in MH3 (Tabs. 11 and 1) According
5 ward (1992). the associalion bciwech certain taxa and the physical {caturcs of the
nvironment were identificd in some lotic habitails (ex. Simuliidac).

some authors, like LLogan & Brooker (1983) Minshall & Minshall {19773 Argcermeicr
. Karr (1us4) and Paprockli (1997). nad verified greatcr abundance of bhenthic
aacroinverichrates in riffle when compared to pool. Kikuchi & Uieda (1998) had found
ligher frequency, In Lthis study, a grcaler richness of fauna in mecschabital MH2 was
erificd. in accordance to the above mentioned annotations. Such resulls suggest that
ariables like substraium hetlerogeneily, grealer waler veloclly and greater oxygen conlent.
‘haracteristic for riffle. must perform an impaoeriant role in the maintenance of grcaicr
ichness In these arcas.

Like the paricipation of Chironomidac in several mesohabitals, a similar result 10 the one
shiained by Sanscvering (1998) in Atlantic forest streams in (he Stalc ol Rio de Janciro was
-erificd: there was a predominance of the Tanypodinae and Chironominac sublamily in mesohabitats
iH5 and MH6 (deposition arca) and Orhocladiinac in MH2 (crosion arcay (Tab. [}

able N1 Chironomidae i different mesohabitats of Fazzari Sircam,

Mesohabitats

Chironomidae MH, MH. MH. MH. MH:. MH.
Abjabesmyia O + [} *

acar Brundiniella O @] +
coelotanypus

QO -~

Denopeiopia Q
Lyjalmabatista . + O O
Fittkauimyia
Labrundinia

e
«+ Q00 -

Larsia e .
near Macropelopia
Monopelopia

o.

Procladius
Zavrelimyia Q
Beardius

Harnischia Complex. type 1

GRORE;

H. Complex. typc 2

o 0 0 O-

Chironomus ® "]
Cladopeima A
Goeldichironomus

« O

Polypedilum
Stempeliinella
Stenochironomus *

@
O

Endotribelos .
Tanytarsini type 1

T. type 2

T. type 3

T. type 4

Cricotopus O

QO+Q0Q s+~

Nanocladius
Parakiefferiella

e+ 00Q0Q -~ -
C
o

Paraphaenocladius

Specimes 24 a5 a2 150 05 123
Richness 8 15 g9 9 16 16
Q < 5 Specimes v 25 Specimes 25> ® < 50 Specimes B> 50 $Specimes
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The main component analysis demonstrated that the rwo first componenls cxplained
60% of the total variability of the sampled data (35% and 25% . respectively),

The meschabitats graphical represeniation of the two firs components and the
dendrogram ol similarity (Fig. 1A and 1B) enable the identification of 2 mesohabilat
groups: those situated in the marginal riparian zone (MH3 and MH4), in the quadrant of
ncgative values, and those situated in the main bed of the stream (MHI, MH5 and MH6),
located in the quadrant under the higher influence of the positive fraction of component
2. Though, comparing to thc others, MH2 was dilfcrent in component analysis (Fig. 1A).
These results sugdest that axis 2 is related to water speed. once the negative values
have been associated to the reofilical 1axa like Perlidac, Gripopterygiidac, Hydroplilidac,
Philopotamidac and Simuliidac.

(A)
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Culicidae
Dencpelonia

Beardius

Tubificldae

Endotribelos

Coclotanypus

MH&

* MHS5

Componente 1

Monopelopla
Chaoboridae

(B)

U T —

5 10

o

Componente 2

m MH2
-6

Perlidae
Gripoplerygiidae
Hydreptilidae
Philopotamidae
Simuliidae
Paraphaenociadius
Paraklefferiella
Nanocladius
Goeidichironomus

MHA1
MH 35 j

MHE —

MH 2

ME3 ’

MH 4

R= 0834

€0 80 70 &0 90 100
Euclician Distanoe %

Tanytarstn t..1
Tanytarsini 1. 2
Tanytarsini t. 3
Coenagricnidag
Polycentropodidae

I?igure 1: {A) Diagram of Principal Component Analysis. The 1axa prescated in the each axes contributed by

correfation « -0.144 in negative porlion and : 0.183 in positive portion of component 1, and « - 0,173

in negative portion and 0.213 in positive portion of compenent 2. 2B) Mcsohabilats (MH) Similarity
Dendrogram in Fazzart Strecam.
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The low similarity of mesohabitat MH2 in rclation to the others ol the siream bed
contributes 10 the commoents of Brussock & Brown (1991} that call allcntion 1o rillle distribution
in streams in lowlands. which can ccologically be comparcd with “islands” for ceriain
macroinveriebrates. Another rclevant aspect, in the prescnt study, was the diffcrentiation
of the community that lives in the marginal riparian zonc (MH3 and MH4), whose [caturcs
must mainly be related to the intermitient character of these arcas (Roque el al.. 2000}

Functional feeding groups

The participation of functional feeding groups considering all the mesohabitatls
indicated predator predeminance (39% ), followed by collector-gatherers (29% ), [lilter-
feeders (15% ), shredders (1.5 %) and grazers (3.3% ). This low shredder participation, as
opposcd (o comments on strcams of regions with tcmperate climate suggested in the
River-Continuum-Concept (CCR)' (Vannole ¢t al, 1880). coincides with other studics on
rropical streams {(Wintcrbourn ¢t al., 1981 (New Zealand), Durton & Sivaramakrishnan.,
1993 (Indiay, Dudgcon. 1994 (New Guinca). Wantzen, 1997 (Brazill. On tho other hand,
results of 1his €©CR prediction have also obscrved in tropical streams (Nair ¢l al.., 1989
and Bapisia cl al., 1998). indicating that the subjcct is still controversial and neced  new
studics and macthodological approaches.

The analysis of funclional lecding groups in cach meschabitals indicatcd expressive
differences (Fig. 2 A). Only in MH2, a distribution of fceding groups according to the CCR
prediction was verificd. showing that in riffle in lorested low-order strcams there s a
significant participation of shredders. Such results indicale that speciflic characteristics in
the mesohabitat scale can play an imporiant role in the [ceding groups distribution, corrobarating
with Barbara ¢t al. (1993) who cmphasizes the necessily of considering variations in a small
scale for 1he belier comprehension of dynamics in lotic sysiems. Somge studics have demonstrated
that, depending on the stream's geomoerphology, a regular alternation Model of Pscudo-cyclical
Alternaton) between crosion arcas with high water specd and substratum characterized by Coarsc
particles and deposiiional arcas with low speed and line particle predominance (Kniglon, 1984
apud Giller ¢t al, 1992) exists, In the Fazzari Stream, the longitudinal sequence ol mesohabitals
(1-2-5-6) (Fig. 2b and 2c) seems 1o be in accordance with this modcl of pscudao-cyclical
alicrnation: the differential participation of funciional groups showed correspondence with the
physical and chemical features of cach mesohabitat, reflecting a possible conneclion amoeng
several mesohabitats as schematized in Fig, 2B and 2C,

The high watcr specd and the location of MH2 (downstrcam of the MHE), explaing probably the
cxpressive participation of filter-feeders (Fig. 2A) in particular of Simuliidac larvac, which
can henelit of transportcd malter {(FRPOM),

The MI showed predominance of shredder groups (Fig. 2A). The pariicle fragmaentaton
(CPOM) for these groups contribules probably to the accumulation of FPOM deposits present in
mesohabitats 5 and 6.

Mesohabitats 3 and 6 presented predominance of predators (Fig. 2A) wilh cxprcssive
Tanypodinac (Diptera. Chironomidac) participation. The high numbcer of predators in these
mesohabitals, is probably rclalted 10 1he [act thal these regions arc arcas of low water speed
with accumulation of organic matier and organisms (Arunachalam et. al., 1991). The collectors
have also revealed 10 be expressive in thcse mesohabitals. and play an imporiant role in the
processing of small organic particles (Fig 2).

Different from the others. Mesohabitats 3 and 4 presented predeminance of collectors and
abscnce of shredders (Fig., 2A). This result is probably related (o physical and chemical
varizbles, as low oxygen. lower waler speed and grealer depesits ol organic maltter ol thesc
mesohabilals in the riparian region (Tab. 1). The numerical supremacy ol the Chironomus
larvac in thcse mesohabilats, a low-oxygen tolerant group, reflects clearly the spccial
featurcs of 1thesc cnvironments. Therelore, it is important 1o consider the riparian zonc
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Figure 2: (A) Rclative feeding groups pariicipation on differents mesohabitals. (B and C) Schematic profile
of the mesohabitars distribution in a gradient longitudinal pseudo-cyclic: riffle (MHZ) - run {MHI) -

pre-pool (MHS) - poaol (MHG). iModificatcd of Kniglon, 1984 apud Giller ¢t al., 1982).

{or oiher wetland) In the ccolegy of a stream (Wanlzen & Junk, 2000). but funclional
characteristics of sircams bccame more complex, becausc some first order strcams (as
the Fazzari) can present a proportionally bigger occupicd area of wetlands with a
gifficult delimitation bolween aquatic and tcrrestrial environment in the mesohabitat
scale. Works carried out in flooded areas of great rivers also sSuggcst dilfercnces in
community and lunctional fceding groups of macroinvericbrates in the transversal
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rection: main strcam bed — marginal arcas (Marchesc & Ezcurra Dc Drago, 1992:
essimian ¢l al, 1998}

This proposal of pseudo-cyclical longitudinal distribution of mesohabitats and the
nctional feeding groups in mesoescale and ihe inclusion of marginal arcas in the functicnal
roam characterization is still preliminary. as it was restricted to a spatial analysis.
owever, the results indicated differences in the laxocenotic and functional structurc of
vo macroinveriebrates, with interrelation the physical and chemical fealurcs of the
vironment and the distribution of  organisms. demonsirating the imporlance ol variations
. mesoscale for the study distribution of the macroinveriebrates in lotic environmenis.
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