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Abstract

The present study was carried out in Lake Dom Helvécio, in the state of Minas Gerais, with two main objectives: to
demonstrate the contribution of the littoral zone, in order to better characterize zooplankton fauna; and to assess the
distribution of zooplankton species in different habitats, i.e., the littoral zone with and without aquatic vegetation. The
samples were collected in February and July 2006, throughout the littoral zone of the lake, in areas with and without
aquatic vegetation. We identified a total of 188 species, of which 130 are new records for Lake Dom Helvécio. One
hundred and eighty-four species were identified in the littoral zone with aquatic vegetation, and 117 in the zone with
no vegetation. The higher zooplankton richness in areas of the littoral zone with aquatic vegetation can be related to
the greater environmental heterogeneity. Compared to previous studies on the littoral zones of lakes along the middle
River Doce, the present study expended greater sampling effort, and identified many more species. In relation to bio-
logical conservation, this study demonstrated the importance of the littoral zone for better characterization and conser-
vation of the zooplankton fauna, especially when it is colonized by aquatic vegetation. Underestimating the richness
of species may provide inaccurate data on the biota, as well as on the ecological conditions in an environment.
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Zooplancton da regido litoranea de um lago tropical: a biodiversidade revisitada

Resumo

O presente estudo foi realizado no lago Dom Helvécio (MG) tendo como principais objetivos: demonstrar a con-
tribui¢do da regido litoranea para uma melhor caracterizacio da fauna zooplanctonica, avaliar a distribui¢do destas
espécies em diferentes habitats (regido litordnea com e sem vegetacdo aqudtica). As amostras foram coletadas nos
meses de fevereiro e julho de 2006, ao longo da regido litoranea, em pontos amostrais com e sem vegetacio aquatica.
Um total de 188 espécies foi identificado. Desses organismos, 130 representaram novos registros para o lago Dom
Helvécio. Foram identificadas 184 espécies na regido litoranea com vegetagdo aqudtica e 117 na regio litordnea sem
vegetacdo. A maior riqueza em espécies zooplanctonicas na regido litoranea com vegetagdo aqudtica estd relacionada
com a maior heterogeneidade ambiental. Quando comparado aos estudos realizados anteriormente na regiio litoranea
de lagos do médio rio Doce, este estudo destaca-se pelo maior esfor¢co amostral e nimero de espécies identificadas.
No tocante a conservagio bioldgica, o presente estudo mostrou a importancia da regido litornea, especialmente
quando colonizada por vegetacdo aqudtica para uma melhor caracteriza¢do e conservagio da fauna zooplanctonica.
A riqueza em espécies subestimada pode fornecer dados irreais sobre a biota, bem como das condigdes ecoldgicas de
um ambiente.

Palavras-chave: zooplancton, regido litoranea, lago Dom Helvécio, riqueza em espécies.

1. Introduction

Fresh waters contain a rich and diverse fauna, with
some groups occurring exclusively in these environments.
Despite this, the number of species present in continental
aquatic ecosystems is still not widely known, less than
30% of the biodiversity; existing studies are concen-
trated in certain groups that are considered economically
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important, or are present in larger numbers, such as fish.
Aquatic invertebrates form a very diverse group, play
an important ecological role, participate directly in the
processes that maintain the aquatic ecosystem (Purvis
and Hector, 2000; Frouin and Lacobellis, 2003), and of-
ten act as bioindicators of the quality and health of eco-
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systems (Majer, 1987). Although 3,134 species of inver-
tebrates have been identified in Brazilian fresh waters, it
is estimated that approximately 8,000 non-recorded spe-
cies must still exist (Rocha, 2003). Eskinazi-Sant’ Anna
et al. (2005), reviewing knowledge of the zooplankton
biodiversity in the state of Minas Gerais, noted several
factors that have contributed to the flaws in the knowl-
edge of this fauna, such as the concentration of studies
in certain hydrographic basins, the focus on certain taxo-
nomic groups, and the lack of samples in lotic environ-
ments and littoral zones of lakes.

Within aquatic environments, the zooplankton fauna
may vary greatly between the littoral and limnetic com-
partments. Several studies have demonstrated a higher
richness in zooplankton species in littoral zones, espe-
cially when these are colonized by aquatic macrophytes
(Pennak, 1966; Serrano and Toja, 1998; Lima et al.,
2003). The authors attributed this richness to the greater
environmental heterogeneity and wider spectrum of eco-
logical niches, mainly compared to the limnetic zone.
Despite this, knowledge of the diversity and biology of
the animals of this zone is still sparse compared to those
of the limnetic zone. Thus, the ecological requirements
and the areas of occurrence of many species remain un-
known. This lack of studies on zooplankton organisms
in littoral waters of the tropics also applies to Lake Dom
Helvécio. Although many aspects of this lake have been
studied since 1970, the majority of studies on the zoo-
plankton community were carried out only in the lim-
netic zone.

Considering the large littoral area of Lake Dom
Helvécio and the lack of studies on the zooplankton
community in this compartment, the present study had
two main objectives: to demonstrate the contribution
of the littoral zone to a better characterization of the
zooplankton fauna, and to assess these species’ distribu-
tion in different habitats (littoral zone with and without
aquatic vegetation).

1.2. Study area

Lake Dom Helvécio (Figure 1) is located in the
Parque Estadual do Rio Doce, Minas Gerais, Brazil
(19°45°-19° 50’ S and 42°35°-42° 40’ W). It has an area
of 6.87 x 10° m?, maximum depth of 32.5 m, volume of
8.31 x 10° m® and perimeter of 45,000 m. Its dendritic
shoreline is bordered almost entirely by riparian veg-
etation typical of the Atlantic Forest. The lake is oligo-
trophic, and is thermally stratified during summer (warm
monomictic), with circulation from May to September.
Most of the littoral zone is covered by large banks of
aquatic macrophytes, such as Eleocharis interstincta,
Typha domingensis, Eichornia crassipes and Nynphaea
sp. (Ikusima and Gentil, 1997), as well as mixed banks.

2. Material and Methods

The samples were collected during the months of
February and July 2006, at 16 locations throughout the
littoral zone in each period, 10 colonized by the emer-

B With veg./rainy

O Without veg./rainy
0 500m @ With veg./dry

O Without veg./dry

Figure 1. Study area and sampling stations.

gent aquatic macrophyte Eleocharis interstincta, and
6 without aquatic vegetation. The zooplankton samples
were obtained at the subsurface, by filtering 200 L of
water in a plankton net of 68 um mesh size. The samples
were preserved in buffered 4% formaldehyde. The meso-
zooplankton (Copepoda and Cladocera) were counted in
acrylic cuvettes under a stereoscopic microscope. The
microzooplankton samples (Rotifera and testate amoe-
bae) were counted in a Sedgwick-Rafter chamber, under
an optical microscope, until the number of species stabi-
lized. The organisms were identified whenever possible
to species level, and in some cases as morphospecies,
due to the lack of samples for more detailed taxonomic
analysis. Different populations (varieties 1, 2 and 3) of
Netzelia ovirformis were separated by observation of dif-
ferentiated morphological aspects within the same spe-
cies.

The water temperature, pH, conductivity, and con-
centration of dissolved oxygen were measured with a
Horiba U22 multi-analyzer. Water samples were also col-
lected to determine the total nitrogen and total phospho-
rus concentrations, according to the recommendations of
Mackereth et al. (1978). The differences in species rich-
ness between the littoral zones with and without aquatic
vegetation were assessed by the Mann-Whitney test. This
analysis was done using the program STATISTICA 6.0.

3. Results

Table 1 shows the mean values of the limnological
variables of the littoral zones with and without aquatic
vegetation, during the rainy (February) and dry (July)
seasons of 2006. The waters were well oxygenated (from
6.56 to 11.15 mg.L™"), with a pH from 5.85 to 8.27, low
levels of conductivity (from 47 to 53 uS.cm™), and high-
er temperatures during the rainy season. Higher values,
mainly of the total nitrogen and total phosphorus con-
centrations, were usually recorded during the dry sea-

Braz. J. Biol., 68(4, Suppl.): 1069-1078, 2008



Zooplankton in littoral waters of a tropical lake

Table 1. Mean values of Temperature, pH, Conductivity, Dissolved Oxygen, Total Nitrogen, and Total Phosphorus in sections
of the littoral zone with or without aquatic vegetation in Lake Dom Helvécio (PERD-MG), in February and July 2006.

Variables Rainy season Dry season
With Without With Without

Temperature (°C) 32.30 32.40 24.50 24.40
pH 6.45 6.18 7.52 7.85
Conductivity (uS.cm™) 47 47 53 53
Dissolved Oxygen (mg.L™") 10.15 10.29 7.45 7.50
Total Nitrogen (ug.L™") 659.80 698.75 1342.25 1254.50
Total Phosphorus (ug.L™") 16.39 17.59 23.05 23.77
son. The differences between the recorded values were 90~
greater between the analyzed periods than between the 80 T
zones with and without aquatic vegetation.

A total of 188 zooplankton species were identified, 701 °
93 being Rotifera, 48 testate amoebae, 32 Cladocera, 560- ——
and 16 Copepoda. Comparing these data to those from S 504
previous studies (Santos, 1980; Matsumura-Tundisi and e o
Okano, 1983; Matsumura-Tundisi, 1997; Brito, 2003; 40-
data bank of the Programa de Pesquisas Ecoldgicas 30+ — —|—
de Longa Duragdo-PELD), we noticed that 130 rep- 20
resent new records for Lake Dom Helvécio (Table 2): With Without
51 Rotifera, 47 testate amoebae, 22 Cladocera, and Habitat
9 Copepoda. 100

Between the Copepoda, in the order Cyclopoida, 90+ —
7 new records were established, plus 2 for Harpacticoida. 80-
There were no new records for the Calanoida. For 704 °
Cladocera, 14 new species were recorded for the family g
Chydoridae, 4 for Daphnidae, 3 for Macrothricidae, and % 60-
1 for Sididae. There were no new records of Bosminidae & 50 -
or Ilyocryptidae. 40

The phylum Rotifera included a total of 18 fami- 304 :I
lies, of which 13 were new records: Brachionidae 0
(3 new records), Colurellidae (11), Dicranophoridae With Without
(1), Euchlanidae (4), Gastropodidae (1), Lecanidae (17), Habitat
Mytilinidae (2), Notomatidae (2), Synchaetidae (1),
Testudinellidae (2), Trichocercidae (5), Trichotriidae s Median T Non-outlier range

(3), and Philodinidae (1). The families Collurelidae,
Brachionidae and Lecanidae contributed the largest
numbers of species.

The testate amoebae contributed nine families. Only
one species, Arcella vulgaris, had been recorded prior to
the present study.

One hundred and eighty-four species were identified
in the littoral zone with aquatic vegetation, and 117 in the
littoral zone without aquatic vegetation (Table 2). This
difference was statistically significant (Figure 2), dur-
ing both the rainy season (Mann-Whitney test; U = 0.00,
7 =3.25,P =0.001) and the dry season (Mann-Whitney
test; U = 8.5, Z = 2.33, P = 0.02). This study is differ-
ent from the previous ones carried out in littoral zones
of lakes in the middle River Doce, in that it was richer
in identified species and had a higher sampling effort
(Table 3).
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Figure 2. Species richness in littoral habitat with and with-
out aquatic vegetation in Lake Dom Helvécio: a) rainy, and
b) dry in 2006.

4. Discussion

According to Pandit (1984), the aquatic macrophytes
have a stronger influence on the physical and chemical
characteristics of the water than do the terrestrial plants
on their environments. However, the lack of important
differences in the limnological variables between the
two types of littoral environments (littoral zones with
and without aquatic vegetation) within the same period
is probably due to daily water mixing along the horizon-
tal axis, caused mainly by the wind.
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Table 2. Composition of zooplankton species in sections of the littoral zone with or without aquatic vegetation in Lake Dom
Helvécio (PERD-MG), in February and July 2006.

Taxon

With Without

COPEPODA
Calanoida

Notodiaptomus isabelae (Wright, 1936)

Cyclopoida

Ectocyclops herbsti (Dussart, 1984)*
Ectocyclops rubescens (Brady, 1904)*
Homocyclops ater (Herrick, 1882)*
Macrocyclops albidus (Jurine, 1820)*
Mesocyclops longisetus (Thiébaud, 1912)
Mesocyclops ogunnus (Onabamiro, 1957)*
Mesocyclops meridianus (Kiefer, 1926)
Microcyclops alius (Kiefer, 1935)*
Microcylops anceps (Richard, 1897)
Neutrocyclops brevifurca (Lowndes, 1934)*
Paracyclops chiltoni (Thomson, 1882)
Thermocyclops minutus (Lowndes, 1934)
Tropocyclops prasinus (Fischer, 1860)

Harpacticoida

Attheyella fuhrmani (Thiébaud, 1912)*
Elaphoidella sp.*

CLADOCERA
Bosminidae

Bosmina hagmanni (Stingelin, 1903)
Bosmina tubicen (Brehm, 1956)
Bosminopsis deitersi (Richard, 1895)

Chydoridae

Alona cambouei (Guerne and Richard, 1903)*
Alona guttata (Sars, 1862)*

Alona poppei (Richard, 1897)*

Alonella clathratula (Sars, 1896)*

Alonella lineollata (Sars, 1901)*

Biapertura verrucosa (Sars, 1901)*

Chydorus eurynotus (Sars, 1901)

Chydorus sphaericus (Miiller, 1785)

Dadaya macrops (Daday, 1898)*
Disparalona dadayi (Birge, 1910)*
Dunhevedia odontoplax (Sars, 1901)*
Ephemeroporus barroisi (Richard, 1894)
Ephemeroporus tridentatus (Bergamin, 1939)*
Leydigiopsis curvirostris (Sars, 1901)*
Leydigiopsis ornata (Daday 1905)*
Notoalona sculpta (Sars, 1901)*

Oxyurella ciliata (Bergamin, 1939)*

Daphnidae

Ceriodaphnia cornuta (Sars, 1886)
Ceriodaphnia silvestrii (Daday 1902)*
Daphnia laevis (Birge, 1879)*
Scapholeberis armata (Herrick, 1882)*
Simocephalus serrulatus (Koch, 1841)

X
X X
X
X
X
X
X
X
X
X
X
X
X
X

X
X
X
X
X X
X
X
X
X X
X X
X X
X X
X X
X
X X
X X
X
X
X
X X
X X
X X
X X
X X
X X
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Table 2. Continued...

Taxon

With

Without

Simocephalus vetulus (Miiller, 1776)*
Ilyocryptidae
Ilyocryptus spinifer (Herrick, 1882)
Macrothricidae
Macrothrix flabeligera (Smirnov, 1992)*
Macrothrix paulensis (Sars,1900)*
Macrothrix spinosa (Sars, 1901)*
Sididae
Diaphanosoma birgei (Korinek, 1981)
Pseudosida bidentada (Herrick, 1884)*
ROTIFERA
Brachionidae
Anuraeopsis fissa (Gosse, 1851)
Anuraeopsis navicula (Rousselet, 1911)
Brachionus angularis (Gosse, 1851)
Brachionus falcatus (Zacharias, 1898)
Brachionus mirus (Daday, 1905)
Brachionus patulus (Miiller, 1953)
Brachionus quadridentatus (Hermann, 1783)
Kellicotia bostoniensis (Rousselet, 1908)*
Keratella americana (Carlin, 1943)
Keratella cochlearis (Gosse, 1851)
Keratella lenzi (Hauer, 1953)
Keratella tropica (Apstein, 1907)
Keratella sp.*
Platyas quadricornis var. brevispinus (Daday, 1905)*
Conochlidae
Conochillus coenobasis (Skorokov, 1914)
Collothecidae
Collotheca sp.
Colurellidae
Colurella sulcata (Stenroos, 1898)*
Colurella uncinata bicuspidata (Ehrenberg, 1832)*
Lepadella cf. latusinus (Hilgendorf, 1899)*
Lepadella cristata (Rousselet, 1893)
Lepadella donneri (Koste, 1972)*
Lepadella ovalis (O.F. Miiller, 1786)*
Lepadella patella (O.F. Miiller, 1786)*
Lepadella quinquecostata (Lucks, 1912)*
Lepadella triptera (Ehrenberg, 1830)*
Lepadella triptera var. alata (Myers, 1934)*
Lepadella sp.*
Squatinella mutica (Ehrenberg,1832)*
Dicranophoridae
Dicranophorus epicharis (Harring and Myers, 1928)*
Euchlanidae
Dipleuchlanis propatula (Gosse, 1886)*
Euchlanis dilatata (Ehrenberg, 1832)*
Euchlanis incisa (Carlin, 1939)*
Euchlanis meneta (Myers, 1930)*

X

T T B B B - B S o T B

LT T T - B - B - B

o T B B - R T < R B - B

LT B
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Table 2. Continued...

Taxon With Without

Filinidae

Filinea longiseta (Ehrenberg,1834) X X
Flosculariidae

Ptygura spp. X

Sinantherina sp.
Gastropodidae

Ascomorpha saltans (Bartsch, 1870)* X X
Hexarthridae

Hexarthra intermedia (Wieszniewski, 1929) X X
Lecanidae

Lecane arcula (Harring, 1914)*

Lecane armata (Thomasson, 1971)*
Lecane braziliensis (Segers, 1993)*
Lecane bulla (Gosse, 1886)

Lecane closterocerca (Schmarda,1859)*
Lecane cornuta (O. F. Miiller, 1786)*
Lecane crepida (Harring, 1914)*
Lecane curvicornis (Murray, 1913)
Lecane doryssa (Harring, 1914)*
Lecane furcata (Murray, 1913)*

Lecane halyclista (Harring and Myers, 1926)*

Lecane hamata (Stokes, 1896)
Lecane hornemanni (Ehrenberg, 1834)*
Lecane inermis (Bryce, 1892)*
Lecane leontina (Turner, 1892)
Lecane ludwigii (Eckstein, 1883)
Lecane lunaris (Ehrenberg, 1832)
Lecane monostyla (Daday, 1897)*
Lecane obtusa (Murray, 1913)*
Lecane psammophila (Wiszniewski, 1932)*
Lecane pussila (Lauterborn, 1898)*
Lecane pyriformis (Daday 1905)*
Lecane quadridentata (Ehrenberg,1832)
Lecane signifera (Jennings, 1896)*
Lecane sp.1
Lecane sp.2
Lecane sp.3
Lecane sp.4
Lecane sp.5
Lecane sp.6
Lecane sp.7

Mytilinidae
Lophocharis salpina (Ehrenberg, 1834)*

Mpytilina ventralis macracantha (Gosse, 1886)*

Notomatidae
Cephalodella forficula (Ehrenberg 1832)*
Cephalodella spp.
Monommata sp.*

Synchaetidae
Polyarthra vulgaris (Carlin, 1943)*
Polyarthra sp.

X X
X
X
X X
X X
X X
X X
X X
X X
X
X X
X
X
X
X X
X
X
X
X
X X
X
X
X
X X
X
X X
X
X X
X
X
X
X X
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Table 2. Continued...

Taxon With Without

Testudinellidae
Testudinella amphora (Hauer, 1938)* X X
Testudinella ohlei (Koste, 1972)
Testudinella patina (Hermann, 1783)*
Trichocercidae

>

Trichocerca cf. elongata (Gose, 1886)* X
Trichocerca cylindrica chattoni (Beauchamp, 1907)*
Trichocerca iernis (Gosse, 1887)*
Trichocerca pusilla (Lauterborn, 1898)
Trichocerca rattus (O.F. Miiller, 1776)*
Trichocerca similis (Wierzejski, 1893)*
Trichocerca sp.
Trichocerca stylata (Gosse, 1851)*
Trichotriidae
Macrochaetus collinsi (Gosse, 1867)*
Macrochaetus longipes (Myers, 1934)

Lo I B

Lol B B B
>

Macrochaetus sericus (Thorpe, 1893)*
Tricotria tetractis (Ehrenberg, 1830)*
Bdelloidea
Philodinidae
Dissotrocha aculeata (Ehrenberg, 1832)*
TESTACEA AMOEBA
Arcellidae
Arcella conica (Playfair, 1917)*
Arcella costata (Ehrenberg, 1847)*
Arcella dentata (Ehrenberg, 1838)*
Arcella discoides (Ehrenberg, 1843)*
Arcella gibbosa (Pénard, 1890)*
Arcella hemisphaerica (Perty, 1852)*
Arcella megastoma (Pénard, 1902)*
Arcella rota (Daday, 1905)*
Arcella rotundata var. aplanata (Deflandre, 1928)*
Arcella vulgaris (Ehrenberg, 1830)*
Arcella vulgaris f. undulata (Deflandre, 1928 )*
Centropyxidae
Centropyxis hirsuta (Deflandre, 1929)*
Centropyxis aculeata (Ehrenberg, 1838)*
Centropyxis aerophila (Deflandre, 1929)*
Centropyxis cf. delicatula (Penard, 1902)*
Centropyxis constricta (Ehrenberg, 1841)*

F T B B R

bl
bl

T B - B s T o T B
bl

LT B

Centropyxis discoides (Pénard, 1890)*
Centropyxis ecornis (Ehrenberg, 1841)*
Centropyxis gibba (Deflandre, 1929)*
Centropyxis minuta (Deflandre, 1929)*
Centropyxis sp.*

T T B - B s S

E T T B B

Centropyxis spinosa (Cash, 1905)*
Difflugiidae
Difflugia acuminata (Ehrenberg, 1838)*
Difflugia acuminata var. magna (Deflandre, 1926)*
Difflugia elegans (Pénard, 1890)*
Difflugia gramen (Pénard, 1902)*

[l B
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Table 2. Continued...

Taxon

With Without

Difflugia lanceolata (Pénard, 1890)*
Difflugia oblonga (Ehrenberg, 1838)*
Difflugia stellastoma (Vucetich, 1989)*
Difflugia sp.*

Cryptodifflugiidae
Difflugiella sp.*

Euglyphidae

Euglypha acanthophora (Ehrenberg, 1841)*

Euglypha brachiata (Leidy, 1878)*
Euglypha laevis (Ehrenberg, 1845)*
Euglypha strigosa (Ehrenberg, 1871)*
Euglypha tuberculata (Dujardin 1841)*
Trinema enchelys (Ehrenberg, 1838)*
Hyalosphenidae
Nebela sp.
Lesquereusiidae
Lesquereusia modesta (Rhumbler, 1896)*
Lesquereusia spiralis (Ehrenberg, 1840)*

Lesquereusia spiralis hirsuta (L. Gauthier-Lievre, 1958)

Netzelia oviformis var.1 (Cash, 1909)*

Netzelia oviformis var.2 (Cash, 1909)*

Netzelia oviformis var.3 (Cash, 1909)*

Netzelia wailesi (Ogden, 1980)*

Quadrulella symmetrica (Wallich, 1863)*
Phryganellidae

Phryganella dissimulatoris (Chardez, 1969)*

Trigonopyxidae
Cyclopyxis kahli (Deflandre, 1929)*

X
X

> Fa T T B B B

Fo T T R - B B

* = new record.

Table 3. Species richness and sampling effort in studies in the littoral zones of lakes along the middle River Doce, Minas

Gerais.
Author Species richness  No. samples Environment studied
Present study 189 32 Lake Dom Helvécio
Brito (2003) 35 12 Lake Dom Helvécio
Moretto (2001) 60 26 Lakes Carioca, Amarela, Aguapé, Aguas Claras, Ariranha
Grimberg (2002) 19 8 Lake Baixa Verde

The larger the sampling effort, the better the prospect
of sampling rare species. However, even when using in-
tensive sampling strategies, the list of obtained species
may be relatively incomplete, depending on the habitat
(Muirhead et al., 2006). The zooplankton community
of the pelagic zone of Lake Dom Helvécio was widely
sampled by the PELD program (over a period of 7 years,
with a total of 69 collections in the pelagic region) and
by other extensive studies (Santos, 1980; Okano and
Matsumura-Tundisi, 1983; Matsumura-Tundisi, 1997,
with 6, 6 and 1 collections, respectively). The large
number of new records for the lake established in the
present study was due simply to sampling in a poorly
explored habitat, the littoral zone. Hence, the number

of copepod species identified rose from 12 to 21, of
cladocerans from 18 to 40, of rotifers from 60 to 112, and
of testate amoebae from 1 to 48. In view of these find-
ings, in many aquatic ecosystems the zooplankton spe-
cies richness may be underestimated, because the major-
ity of studies are done in the pelagic zone. In a review of
studies of the zooplankton community in Brazil, Rocha
et al. (1995) reported that the theory of impoverishment
of the cladoceran fauna in the tropics in relation to the
temperate regions is due to the lack of studies in littoral
zones. According to the authors, typically littoral and di-
verse taxa, such as members of the families Chydoridae
and Macrothrycidae, are not included in the species list
in the majority of the studies.
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The presence of vegetation is more important for
the increase in species richness than the location of the
collection, because of the greater complexity of this en-
vironment (Green, 1986). The higher zooplankton spe-
cies richness in the littoral zone with aquatic vegetation
is related to the greater environmental heterogeneity,
since the aquatic vegetation provides aquatic inverte-
brates with more resources and refuges from predation
(Pieczynska, 1990).

The periphyton community is developed on the sub-
merged trunks and roots of floating macrophytes, and it
constitutes a valuable food resource for the littoral zoo-
plankton fauna. Another important food resource origi-
nating from aquatic macrophytes is organic detritus. A
large portion of the biomass produced by aquatic macro-
phytes is transferred to other trophic levels through the
detritus chain (Odum and de la Cruz, 1963; Esteves and
Barbieri, 1983; Pagioro and Thomaz, 1999), since the
herbivore chain has little influence on the aquatic macro-
phytes (Santos and Esteves, 2002). The testate amoebae
are preferably associated with the vegetation above the
sediment, and thus represent clear evidence of the influ-
ence of aquatic macrophytes on the distribution and rich-
ness of species, as demonstrated in the floodplain of the
Parana River by Velho et al. (1999).

Although physical and chemical conditions signifi-
cantly influence the structure of the zooplankton com-
munity (Bertilsson et al., 1995), it was not possible to
assess their contributions to the determination of the spe-
cies richness gradient between the littoral zones with or
without aquatic vegetation in the present study, because
of the aforementioned similarities between these two en-
vironments.

The larger number of species recorded in this study
in relation to previous studies in littoral zones of lakes
along the middle River Doce can be explained mainly
by the greater sampling effort and the presence of exten-
sive aquatic macrophyte banks. Of the previous studies
mentioned, only that of Brito (2003) was carried out in
this same lake; Brito reported 35 zooplankton species, a
relatively poor community, since in only one sampling
locality of the present study 89 species were identified.
Much of this difference may be related to the main focus
of the previous study, which was the quantification of
the zooplankton community biomass. Furthermore, the
present study is the first to consider the testate amoebae
in this environment; testate amoebae are a group with
high diversity, mainly in aquatic vegetation.

In relation to biological conservation, the present
study demonstrated the importance of the littoral zone,
especially when colonized by aquatic vegetation, for
a better characterization and conservation of the zoo-
plankton fauna. Underestimating species richness may
provide inaccurate data on the biota, as well as on the
ecological conditions in an environment, leading to er-
roneous evaluation of the environmental impacts and/or
conservation and management techniques, with serious
implications for aquatic ecosystems.
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