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ABSTRACT: Zooplankton Biodiversity of Minas Gerais State: a Preliminary Synthesis of Present
Knowledge. In this preliminary synthesis of the present state of knowledge of
zooplanktonic biodiversity in Minas Gerais a survey was done through bibliographic
consultation of the inventory of zooplanktonic species in several aquatic ecosystems.
A total of 551 species were listed, represented by 151 Protozoa taxa, 300 Rotifera, 68
Cladocera, 30 belonging to Copepoda and 02 of insect larvae. Our analysis indicate
that the ecological studies that contemplate the taxonomic diagnosis of the
zooplankton are concentrated specially in the aquatic ecosystems situated in the
hydrographic basins of the Sao Francisco, Grande and Doce Rivers while in other
important hydrographic basins of the State such as Paranaiba and Jequitinhonha
Rivers very incipient information from zooplanktonic inventory has been found. Some
information gaps in the record of zooplanktonic species (specially Protozooplankton
and Ostracoda) have limited a deeper knowledge on the species richness. Studies
targeted at estimating zooplanktonic species from ecosystems and groups still not
well investigated should be included in future ecological research initiatives as a
means to amplify and deepen the knowledge of zooplanktonic diversity and
conservation state of aquatic ecosystems of Minas Gerais.
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RESUMO: Biodiversidade zooplancténica do Estado de Minas Gerais: sintese preliminar do estado
atual de conhecimento. Nesta sintese preliminar do estado atual de conhecimento da
biodiversidade zooplancténica em Minas Gerais, foi realizado um levantamento,
através de consulta bibliografica, do inventariamento de espécies zooplanctonicas
em diversos ecossistemas aquaticos. Foram listadas 551 espécies, representadas
por 151 taxons de Protozoa, 300 de Rotifera, 68 de Cladocera, 30 taxons pertencen-
tes a Copepoda e 02 de larvas de insetos aquaticos. Pela consulta realizada, os
estudos ecoldogicos que contemplam a diagnose taxonOmica do zooplancton tém se
concentrado principalmente nos ecossistemas aquaticos situados nas bacias
hidrograficas dos rios Sao Francisco, Grande e Doce, com informacdoes ainda muito
incipientes no inventariamento zooplanctonico de outras importantes bacias
hidrograficas do Estado, como as do rio Paranaiba, Grande e Jequitinhonha. Algumas
lacunas no registro de espécies zooplanctdonicas (principalmente do
Protozooplancton e Ostracoda) tém limitado um conhecimento mais aprofundado
da riqueza de espécies. Estudos voltados a estimativa de espécies zooplanctonicas
de ecossistemas e grupos ainda pouco estudados devem estar inseridos nas futu-
ras iniciativas de pesquisa ecolégica, como forma de ampliar e aprofundar o conhe-
cimento da diversidade zooplanctonica e estado de conservacao dos ecossistemas
aquaticos de Minas Gerais.

Palavras-chave: zooplancton, biodiversidade, Minas Gerais.

Introduction

Brazil is one of countries considered as megadiverse, due to the exceptionally
rich biological diversity. However, according to Lewinsohn & Prado (2002), a very
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deficient picture still exist about the present knowledge on the diversity of aquatic
invertebrate species in Brazil since a great part of the studies performed are
concentrated in Arthropoda and, among those almost 90% focus on Insecta.

Aquatic invertebrates stand out because of the enormous species richness (Wil-
son, 1999) and, in addition to that they have a great ecological importance since they
directly participate in ecosystem maintenance processes (Purvis & Hector, 2000).
Despite this fact, this group has been scarcely considered in the elaboration of
management and conservation plans. However, researchers have been more frequently
suggesting the inclusion of invertebrates in the protocols for environment impact
evaluation, not only by its occurrence in several environments but also by the
possibility of using species sensitive to environmental alterations as bioindicators
and monitors of the quality and health of ecosystems (Majer, 1987).

The state of Minas Gerais stands out in the pioneering of limnological studies
and a great amount of information about zooplanktonic communities has been
generated from these studies (Okano, 1980; Matsumura-Tundisi, 1997; Pinto-Coelho,
1998, among others). In some of them, profound modifications that occurred in the
planktonic community structure have been described, including disappearing of
species due to alterations in environmental characteristics (Arvola et al., 1993; Pin-
to-Coelho et al., 2003).

Some of the main hydrographic basins of Minas Gerais exhibit an elevated
industrialization index, including steel industries and cellulose production, in addition
to habitat fragmentation and intense urban growth that has been drastically affecting
the water quality and maintenance of biodiversity (De Paula, 1997).

This way, a global synthesis of the zooplanktonic biodiversity can be a reference
for the present state of knowledge, pointing out the gaps to be filled and above all,
guiding initiatives in all levels (regional, national, academic, social, etc.) for a
betterment of knowledge, conservation and management of aquatic biodiversity.

This initiative represents the first attempt to synthesize the present knowledge
on the zooplanktonic biodiversity of Minas Gerais. Although preliminary, it can
possibly be used in the future as a reference tool. This diagnosis will also contribute
for the formulation of research projects that contemplate environments and
zooplanktonic groups that, although of fundamental importance for the full knowledge
about zooplanktonic biodiversity and state of conservation of aquatic ecosystems
of Minas Gerais, have not been well studied up to this moment.

Materials and methods

Information about the zooplanktonic community of 23 lakes, 22 reservoirs and
14 rivers of the major hydrographic basins of the Minas Gerais State were compiled.
These basins represent 98% of total area of Minas Gerais State covering an area of
577.015km2. For the present diagnosis different sources of information, including
articles published in international and Brazilian journals, monographs, dissertations
and theses, conference abstracts and monitoring reports were consulted (Annex 1).

Results and discussion

Tab. 1 summarizes the available information on the zooplanktonic diversity in
Minas Gerais represented currently by 551 species distributed into 151 Protozoa taxa,
300 Rotifera, 68 Cladocera, 30 belonging to Copepoda and 02 of insect larvae.

A geographic partition of the studied environments of the different hydrographic
basins of Minas Gerais shows a marked inter-regional difference; almost 70% of the
zooplanktonic inventory is concentrated in the basins of the Sao Francisco, Grande
and Doce Rivers where some of the main reservoirs of Minas Gerais are located
(Fig. 1). In this study it was observed a great gap in the zooplanktonic inventory in
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the basins of the Pardo, Jequitinhonha, Paraiba do Sul and Paranaiba Rivers. These
basins shown a significant regional demand in the consumption of hydric resources
associated to many different impacting anthropic activities that certainly can affect
the water quality and consequently the whole assortment of zooplanktonic species.
Thus, initiatives aimed at surveying aquatic systems of these basins constitute a
fundamental prerogative in the equalization of the regional knowledge on the
zooplanktonic biodiversity.

Sao Francisco

River Basin

Lakes Reservoirs Rivers Pardo

Azul-1 Cajuru - 14 Cipo - 20 i i

Bongo-2  Gafanhoto- 15  Indaia - 21 River Basin
Cajueiro-3  Igarapé - 16 Peixe - 22 Machado Mineiro - 59
Cip6 - 4 Nado - 17 Peruacu - 23

Comprida-5 Pampulha-18  Preto do Itambé - 24

Confins - 6 Trés Marias -19 equitinhonha

Feia - 7 River Basin
Mares - 8
Olhos D'Agua - 9
Praiano - 10 .
Mucuri
Santa - 11 | .
Sumidouro - 12 River Basin
Tacho - 13
Paranaiba
River Basin
Reservoirs
Emborcagéo - 25 i
o 5
NgvaSPopte -2287 Lakes Reservoirs
Séo Simao - Aguas Claras - 39 Dona Rita - 48
Amarela - 40 Peti - 49
Carioca - 41 Salto Grande - 50

Dom Helvécio - 42 Rivers
Gambazinho - 43  Baréo de Cocais - 51
Horténcia - 44 Caraga - 52

Rio Grande
River Basin
Lake

Marinbondo - 29 Jacaré - 45 Congonhas - 53
Reservoirs Palmeirinha - 46~ Doce - 54
Camargos - 30 Pedra - 47 Ipanema - 55
Furnas - 31 Piracicaba - 56
Igarapava - 32 Santa Barbara - 57
Itutinga - 33 Severo - 58
Jacutinga - 34

Jaguara - 35 O Lakes

Poco Fundo - 36 f

Volta Grande - 37 \Reservoirs

River ORivers

Sao Gongalo - 38

Figure 1: Studied environments at major hydrographic basins of Minas Gerais State, according with

the present synthesis.

Estimates of zooplanktonic species richness for several of the aquatic
ecosystems of Minas Gerais, shown in Fig. 2, allowed to identify environments with
an expressive number of species recorded so far (e.g. Lagoa Amarela with 158 taxa,
Praiano Lake, 68 species, Volta Grande Reservoir with 218, and Cipd River, 76 species)
and others with a much lower number, such as the Lakes Aguas Claras and Marimbondo
(06 and 09 species respectively), the reservoir Poco Fundo (05 species) and Ipanema
stream (07 species). (Fig. 3).

This unevenness may reflect both the need of more detailed studies in some of
these environments (higher number of samplings, or concentrated samplings in more
representative seasonal periods), and in the state of knowledge of some taxa,
particularly Protozooplankton not contemplated in various of the consulted studies.
This group was hardly considered even in those environments in which historical
series of limnological information for over 20 years, such as Dom Helvécio and
Carioca Lakes and the Pampulha and Furnas reservoirs. This is partly due to the
need of methodological adequacy for collecting these organisms and to the reduced
number of specialists in taxonomy as has been pointed out for other aquatic
invertebrate groups (Ismael et al., 1999). Absence of projects and initiatives
specifically devoted to a deeper understanding of protoplankton in Minas Gerais
also contributed to the identified absence of taxonomic knowledge of protoplankton
species. According to Rocha (2002) the lack of information about the diversity of

Acta Limnol. Bras., 17(2):199-218, 2005 21 1
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Figure 2: Total number of zooplanktonic taxa related to aquatic ecosystems in Minas Gerais State.
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protoplankton for Brazilian freshwaters makes it enormously difficult to globally
evaluate the total number of species and genera known, despite the great importance
of these organisms for basic scientific investigation.

Another consideration to be taken into account is about the present state of
kKnowledge on the diversity of Copepoda species. Although Calanoida and Cyclopoida
copepods of some areas are relatively well inventoried very few studies list
Harpacticoida copepod species, a group with occasional species found in the plankton
(Suarez-Morales et al., 1996). This group is traditionally neglected in inventories and
sampling strategies of research projects. In addition there is also a lack of
taxonomists dedicated to the study of this group.

Overall, a greater inventory effort has been taken towards lentic ecosystems,
while not much attention has been devoted for the knowledge on zooplankton of
rivers and marginal lakes (Dabés & Velho, 2001).

As a whole, the present synthesis shows a very heterogenecous level of
kKnowledge on zooplanktonic biodiversity in the aquatic ecosystems of Minas Ge-
rais. Under these circumstances future investigation strategies should contemplate
environments and regions not well studied yet, such as the fluvial and lentic systems
of the hydrographic basins of the Pardo, Jequitinhonha, Paraiba do Sul and Paranaiba
Rivers as well as to advance the zooplankton taxonomic inventory of the ecosystem
located at the more studied hydrographic basins (Sao Francisco, Doce e Grande). A
greater effort should also guide future investigative initiatives as for inventory of
planktonic groups whose database is very limited, which are extremely relevant for
broader and more consistent picture about zooplanktonic biodiversity of the aquatic
ecosystems in Minas Gerais.
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