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ABSTRACT: The zoopianklon composition and distribution of the Tibagi River (Farand, Brazil) were studied from Apnl 1830
io February 1991, The long stretch between the headwaters and the Londrina region was characterized by a ficical drift
community (polamoplankton), dominated by chydonds, cyclopoids, rotifers and testate amoebae. Rofifers were poorily
represented in the unpollutted riverhiead but were numerically imporiant in the other locations. Low densiies of copepods and
cladocerans were recorded in the Telémaco Borba area, where a large indusirial complex is seftled. The lower reaches
(Sertandpolis area) presented semi-lentic characleristics, wilh a dominance of pelagic species of rotifers, cladocerans and

Copepods.
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1-INTRODUCTION

Rivers and reservois have been used for multiple
purposes in Brazil, including energy production,
irrigation, waste disposal and recreation. The evaluation
of potential and actual impacts caused by such activities
depends on & thoroughly knowledge of the biotic and
abiotic processes in these aquafic ecosystems.

Mevertheless, relatively fewe qualitative and quantitative
data are available about the biological communities of
lotic environments in Brazil, This include investigations
on fresthwater zooplankton, which have been nearly
restricted to reservoirs, river floodplains and, 1o a lesser
extent, natural lakes (ARCIFA, 1984; ARCIFA et al. 1892;
BRAMNDORFF, 1976; KOQSTE, 1972, MATSUMURA-
TUMNDISI], 1986; MATSUMURA-TUMNDISI etal. 1384;
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1990; REID & ESTEVES, 1984; ROBERTSOMN & HARDY,
1984, ROCHA et al. 1982; SENDACZ & KUBO, 1982;
amoeng others).

The present short contribution deals with the
composition and distribution of the major zooplankton
taxa in the Tibagi River, which belongs to the Parans
River basin. Additional detailed information on each
taxonomical group will be published elsewhere.

2 —- MATERIAL AND METHODS

The Titagi River {Figure 1) crosses the Parand State
in Southern Brazil for approximately 550 km, emptying in
the FParanapanema River. MAACK [1881) gives a detailed
geagraphical description of this river basin.

Frior to the present study, the Tibagi River was
divided into four homogenecus geographic areas by a
higrarchical clustering analysis, performed on selected
environmental parameters IBARRELLA, 1992,
BARRELLA et al. 1290). One collecting station of
limnological data was positioned in each area. Two
stations were located in the second area (Telémaco
Borba), upstrearmn and downstream of large industrial
complex. Additional stations were occupied at the
headwaters and near the river mouth (Figure 1}, Codes
for the stations are as fallows:

Az Ponta Grossa {headwaters)

B: ipiranga

C: Telémaco Borba {upstream the industrial area)

D: Teldémaco Borba (downstrearm the industrial
arga)

E: Sapapema

F: Londrina

G: Sertandpolis (ca. 40 ko from the river mouth)

Sampling was performed during four periods of the
year, from April 1990 to February 1881, The water
collected by a suction pump (between 50 and 400 1} was
filtered through a GBum plankton net and the retained
material was preserved in 4% buffered formalin. All
samples were taken at the subsurface laver (ca. 20 cm
depth), in the middle of the river. At stations D, E, F and
G, additional cotlectings were carried out next to the left
and right margins. For these locations, mean values of
the three points sampled were calculated. Macrophytes
were present only at station G. The organisms wereg
idgntified and counted in the laboratory under a Wild M3
stergomicroscope of 100x magnification.

3-RESULTS
3.1 — Zooplankton composition

Comparatively, the Sertandpolis area (station
G) presented a  distingt zooplankton community,
composed by limnetic species. Among them, the
most  frequent  and  abundant  were:  Keratella
cochlearis Gosse 1851, K. americana Carlin 1343,
Conochilus unicornis Rousselet 1892, Conochilus

dossuarius (Hudson, 18758}, Trichocerca capucina
Wierzejski &  Zacharias 1833, Brachionus spp,
Plpesoma truncatum [Levander, 1884) and Polyarthra
spp  lrotifers); Ceriodaphnia cornuta Sars 13885,
Bosminopsis deitersi Richard 1835, Bosmina
hagmani Stingelin 1904, Moina minuta Hansen 1899
and Diaphanosoma birgei Kdrinek 1981 (cladocerans)

Mesocyclops meridianus {Kiefer, 1326,
Thermocyclops minutus ILowndes, 1934),
Thermocyclops decipiens (Kiefer, 1929) and

Motodiaptomus iheringi (Wright, 1935} (copepods).
Physical and chemical data confirmed the gccurrence of
semi-lentic conditions at station & during the period of
study {(YABE & LOPES, 193%2). This was due to the
influence of the Capivara dam in Paranapanema River
{see Figure 1).

Conversely, stations A-F were characterized by a
potamoplankton, i.e., a drift community composed by
litoral and sediment-living species. Among these, the
predominant were Acroperus harpae [(Baird 1834,
Alona spp, llyoeryptus spp and Bosminopsis sp
icladocerans): Tropocyclops prasinus (Fischer, 1860).
Paracyclops fimbriatus [Fischer, 1853) and Eucyclops
serrulatus (Fischer, 1251) (copepods); Brachionus
falcatus Zacharias 1898, Lecane spp, Keratella spp and
Bdellpidea (rotifers); Arcella dentata Ehrenberg 1838,
A. discoides Ehrenberg 1838, Centropyxis aculeata
Stein 1858, Difflugia spp and Lesquereusia spiralis
Ehrenberg 1838 (testate amoebael. |n addition, insect
larvae of chironomids, culicids, trichopterans and
ephemeropterans also oceurred in high frequencies.
Other taxa which appeared in this section of the river
were oligochaetes, nematodes, ostracodes, water mites,
and stray specimens of tardigrades.

3.2 — Spatial and temporal variations

Figure 2 shows the zooplankton seasonal
distribution at station G {Sertandpolish. During April, very
high densities were recorded for the three dominant
groups. A numerical decrease occurred in August,
followed by a relatively small increase during the
Movernber and February periods. Rotifers outranked both
copepods and cladocerans, excepting in February.

& very dynamic picture was observed in the lotic
reaches {Figure 3. On the whole, higher abundances
were recorded in the AprillMay and Movember periods.
Cladocerans and copepods dominated in April/May with
the exception of station D, where rotifers reached greater
densities. During the following periods, testate amoebas
and rotifers were the dominant taxa. Cyclopoid copepods,
insect larvae and, to a lesser degree, oligochaetes
tincluded in the category “othars™) sometimes cccurred
in representative numbers. Cladocerans were relatively
scarse in  August, MNovember and February, and
furthermore never appeared at stations C and D. In a
similar manner, copepods were generally found at very
low numbers in these locations.
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FIGURE 1: Map of the Parand State, Southern Brazil, showing the
positioning of the sampling stations in the Tibagi River.
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FIGURE 2: Seasonal variation of zooplankion abundance at
Sertandpolis area (statlon G) In the Tibagi River.
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FIGURE 3: Spatial and seasonal variation of the zooplankton
abundance in the lotic environments of the Tibagi River. Note the
different scales. Symbols as in Figure 2.
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4=DISCUSSION

The majority of the species recorded in this study
hawve a wide geographic distribution in the tropical and
subtropical lowlands of South Armerica east of the Andes,

Mary  ratifers  found  in Tikagi  River are
cosmapalitan, including falcatus,
Conochilus dossuarius, Keratella cochlearis and
Lecane bulla [Gosse 1888], while others have a
nectropical  distribution (DURMOMNT, 18983). The latter
inciude  Brachionus dolabratus Harring 1915 and
Brachionus patulus macracanthus [(Daday, 1205),
among others. The cladeoceran species of  the
Sertandpalis area are very comman in reservoirs and
floodplain lagoons of the Amazon and Parand basins
{JOSE DE PAGGI, 1981; LANSAC-TOHA et al, in press;
ROBERTSOMN & HARDY, 1984; SENDACEZ & COSTA,
1991), which is  alspo walid for the oyclopoids
Thermocyclops  minutus, T. decipiens and
Mesocyclops meridianus (ARCIFA, 1984; PETEOVSEI,
14986; REID, 198%}. On the other hand, freshwater calanoid
copepads are generally restricted to a narrower range of
latitudes, with a total absence of cosmopolitism and gven
pan-tropical species (DUSSART et al. 1984). Accordingly,
MATSUMURA-TUMNDIS] (1986) suggested that the
center of dispersion of Notodiaptemus iheringiis the
southern region-df Brazil, since it has been found in great
number in reservoirs of S3o Paulo, Rio de Janeiro and
Parand States. The fauna encountered in the lotic
environments has either a pan-tropical or a neotropical
geographic distribution [DUSSART & DEFAYE, 1385
MDNTI:J‘& GOEDEM, 1986; PAGGI, 1972; 1973).

The zooplankton community in the Sertandpolis
area was composed by smazll-sized species, generally not
exceading 0.9 mm (data not shown}. Nauplii and early
copepodites comprised the bulk of the copepod
populations, and  furthermore wery  small  rotifers
dorinated owver crustaceans. It is possible that biotic
factors, like phytoplankton composition and invertebrate
or vertebrate predation, exert an important influence on
the zooplankton size structure and therefore on the

Brachionus

dominance of certain groups or species in this area.

The high densities of rotifers, cladocerans and
copepods recorded at station G in April were within the
range reported for other reservoirs of southeastern Brazil
{(ARCIEA et al. 1982; MATSUMURA-TUNDISI &
OKAMNG, 1983, MATSUMURA-TUNDISI et al. 1990;
SENDACZ et al. 1985 Unfortunately, the sampling
frequency used in this study precludes any explanation of
the contrasting figures obtained in the following periods.

The dominance of rotifers and testate amoebae
has been well documented in lotic environmeants,
including the Parand Hiver ILANSAC-TOHA et al. in
press; JOSE DE PAGGI, 1984). The testate amoebae
species recarded in Tibagi River are mostly cosmopolitan.
In Brazil, they were already found in the Pantanal wetland
(HARDOIM & HECKMAM, 1292), There was no apparent
correlation between the abundance of testate amoebag
and other biotic and abiotic parameters. On the other
hangd, it is known that rotifers may be usefull biological
indicators of eutrgphication processes, as  recently
dernonstrated for Brazilian reservoirs and estuaringe argas
IMATSUMURA-TUNDIS! et al, 1950; NEUMANMM-LEI-
TAD et al. 1392). Rotifers were nearly absent from the
headwaters of Tibagi River, which are not submitted 1o
pollution {YABE & LOPES, 1292). Inversely, rotifers were
important components of the potamoplankton in the
other locations.

The low numbers of crustaceans recorded in the
Telémaco Borba stations suggest additional paliution
stress occurring in this area. Howsever, stations C and D
had similar faunistic composition and density, which
rmight indicate a significative contribution of other
sgurces of pollution, situated upstream the industrial
cormple.

Further experimental in situ and laboratory
investigations are necded to answer these questions.
Ecotoxicological studies on the effects of isclated or mixed
chemical substances on planktonic populations and
time-series analysis of distributional data, are strongly
recommended  procedures for future  ecological
assessments of water pollution impact in the Tibagi River.

LOPES, R.M. Distribuigio Espacial & Sazonal do Zooplincton no Rio Tibagi (Estado do Parané, Brasill. Semina:
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RESUMO: A composigdo e a distnbuicdo do zoopl§ncton do Rio Tibagi foram estudadas de Abril'1990 a Fevereiro/ 1897, O ire-
cho entre as nascenios e & regida de Londrina fof caracterizado pela ocorréncia de uma Hpica comunidade de deriva (potamo-
pifncion), dominada por Chydoridas {Cladocera), Cyclopidae (Copepoda), Bdelloidea (Fotifera) e tecamebas. Os rotiferos foram
pouce abundantes nas cabeceiras do rio, onde ndo existem fontes significativas de poluigdo, mas foram numericaments impar-
tantes nas demais localidades. Baixas densidades de copdpodos e claddoeros foram regisiradas nas eslagies de coleta local-
zadas em Telmace Borba, uma drea de infensa atividade industral. O trecho inferior do rio (regifo de Serlandpolis) apresentau
caraclersticas semilénticas, evidenciadas pela domindncia de espdeies peldgicas de rotiferos, claddceros e copdpodos,

PALAVRAS-CHAVE: Zooplincton, Limnologia, Distribuigdo, Copepoda, Cladocera, Hotifera, Arcellinics.
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