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ABSTRACT. One hundred 3ml len specimens of Pselldop/oryslO/l/o corruSCOl/s 
(Agassiz . 1829) (Pimelodidae). "ril1lado". anel 581 spêcilllens of Schi~od(1I/ borelli 
(Bou lenger. 19(0) (AnoslOlll idae ). "piava". colkcled in the tloodplain of lhe high 
Paraná Rivcr were analyzed. P. corm.\H/I/S presenled 74.54% 01' parasilism while 
S. borelli presel1led 19.42 %. Resulls of lhe presel1l research show Ihal in lhe case of 
P. corrl/Jcal/S. IWO spec ies of proleocephalideans presenled a significant relalionship 
wilh lhe lype of enviro nmel1l wilh regard lO prevalence. Spossk."elil/a spil/u/ifero 
(Wood land. 1935) was lhe only species Ihal presel1led a relalionship helween lhe 
illlensily of infeclion and lhe environmenl. ln S. borelli only Cllcllllal/lIs pil/I/oi 
Travassos. Anigas & Pereira. 1928 rrcsel1led a relalionship wilh lhe environmenl. 
ln lhis case lhe mea n illlensi ly was grea ler in kl1lic env ironmel1l s. The high va lues 
of lhe similarily index in lhe lhrec environlllel1ls sludied indicale a considerable 
homoge neily of lhe endohelminths' species wilh regard 10 P. corruscol/S and S. 
borelli. This is probably due lO whal occurs wilh environmellls eluring lhe high waler 
period when lhey are interlinked . The hyelro log ical level was a less intluential variahle 
in endoparasilic infrapopulalions of lhe hOSlS studied . ln P. corruscal/s only lhn:e 
species. S. spillll/ifera, NO/lli/l/osco/e.r SlIdobi/l/ Woodland . 1934 aml MegalhrloC/(,I' 
I/'{/mssosi Pavanelli & Rego. 1992 prescl1Ied higher mean inlensilies in lhe high water 
period. This fact was also ohserved in the case of C. pil/l/(/i in S. borelli. 
KEY WORDS. Ecology. éndohelminlhs. freshwata fish. énvironment 

The intensity ar food taking by fish may vary according to the environment 
and to the characteristics of the species. Seasonal variations in this activity may 
be related 10 ractors that modiry habitats with an influence on the availability of 
alimentary resources and the success of capture or with aspects of the species life 
cycle (MARQUES 1993) . Environment may also influence diversity in cndo­
helminths (BELL & B URT 1991) since it makes changes in the composition of fauna 
of intermediatc hosts. 
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MACHADO el al. (1994, in press) described the structure and diversity and 
the influence of hosts sex and size on endoparasitic infrapopulation of 
PseudoplaryslOl11a corruscans (Agass iz, 1829) (Pimelodidae) and Schizodon 
borelli (Boulenger, 1900) (Anostomidae) of lhe high Paraná River. The present 
work gives continuity to srudies conducled by MACHADO el ai. (1994, iII press) 
and analyses lhe possible influences of the type of environment and of lhe 
hydrologicallevel tluctuations on lhe infrapopulations of endoparasites of two fish 
species wilh dislinct trophie categories: Pseudoplall'slo ll/G co rruscalls 
(Siluriformes: Pimelodidae), "pintado", a carnivorous fish widely distribuled 
throughout South Ameriea (FOWLER 1951) and Schi;.odoll borelLi (Characiformes: 
Anostomidae), "piava", a herbivorous species extremely common in the floodplain 
of the Paraná River (FUEM/NuPELlA 1993). 

MATERIALS AND METHODS 

The area under study lies in the floodplain of lhe Paraná River , municipality 
of Porto Rieo, Paraná, Brazil (22°40'-22°50'S and 53° 15'-53°40 'W). Due to a 
great diversity of habitats, sampling was undertaken in three types of environments 
with distinct characteristics (Fig. I): a) a lentic environment, represented by the 
Patos and Guaraná lakes ; b) a semi-lotic environment represented by the Baía River 
and c) a lotic environment represented by lhe principal course ofthe Paraná River, 
by the Cortado channel and the Ivinheima River. The deseription of these collection 
sites are described in THOMAZ el ai. (1991, 1992a,b). 

Monthly collections were undertaken from Mareh 1992 to February 1993. 
Fishing utensils consis ted of simple nets, gill nets and boulters which were set 
during 24 h with hauling at cvery 4 hours. Afier capture and identification of fish 
tOla I and standardlengths, weight and sex were determined to analyze the possible 
influences of the size and sex of host on lhe infrapopulations of encloparasiles, that 
were commentecl in MACHADO el al. (1994). Fish were eviscerated and their 
visceral cavity examined. The organs examined by stereoscopie microscope on lhe 
site were: eyes, tube digeslive ancl adjaeent organs, kiclneys , urinary bladder, gas 
blaclder and gonacls . The encloparasites eolleelecl were cleanecl in a 0 .65 % 
physiological solution and preparecl according to AMATO el al. (1991) . Helminths 
were depositcd in the Helminthological Colleclion of the Instituto Oswalclo Cruz 
(eHloc) in Rio de Janeiro, Brazil (cHloe no. 33.270 to no. 33.285). 

With regarcl to the clata analyses slatistical tests (P~0.05) ancl ecological 
inclexes were usecl. Mann-Whitney's "U" test was usecl to verify the influence of 
the hyclrologicallevel on lhe intensity of infection of each parasite species (S IEG EL 
1975) (applied only for infrapopulations Wilh prevalence superior to 5 %) . The 
influence of the environment in the prevalence of each species of endoparasites 
(usecl only for infrapopulations with a prevalcnee superior to 10 %) was cleterminecl 
by lhe Chi-square analysis. Yariance analysis (ANOVA-one way) was used to verify 
the influence of environments on the intensity of parasitismo Later on Tukey lest 
was appliecl (both tests were applied for the most influential infrapopulations). 
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Fig. 1. Sites 01 the co llecting points: (1) Patos lake, (2) Guaraná lake, (3) river Baía, (4) 
Paraná River, (5) channel Cortado and (6) river Ivinheima . 

The similarity between species of endoparasites in the three type of 
environments under analysis was determined by Sorenson's Similarity Index 
(STONE & PENCE 1978). The Bush "I" value (according to THUL et ai. 1985) was 
used to c1assify the species of endohelminths in accordance to their importance in 
the endoparasite community of each environment. Species in the larval state were 
not considered in this c1assification because they are cumulative and therefore they 
are not a good indicator to compare parasitic indexes. The computer programs 
used for the ca1culation of statistical tests and ecological indexes were Statistical 
Ecology (LUDWIG & REYNOLDS 1988) and Statistica for Windows. The terms 
related to parasitic ecology were lhose suggested by MARGOLlS el alo (1982) and 
HOLMES & PRICE (1986). 

RESULTS 

During lhe period under sludy high water occurred from March to May 
1992 and from November 1992 to February 1993; the period of low water was 
from ]une to October 1992 (FUEM/NuPELlA 1993) (Fig. 2a) . 

Pseudoplatystoma corruscans (Agassiz, 1829) 

Eighty-two out of 110 hosts examined (74 .54 %) were found to be 
parasilized by at least one species af endohelminths. Endoparasites collected 
inc1uded five species of cestodes r Choanoscolex abscissus (Riggenbach, 1895), 
Spasskyelina spinulifera (Woodland, 1935), Nomimoscolex sudobim Woodland , 
1934, Megalhylacus lravassosi Pavanelli & Rego, 1992 and Harriscolex kaparari 
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Fig. 2a-h. Ia) Seasona l va ri ation of the hidrological levei and Ib-hl seasona l variation of 
prevalence and mean intensi t y of parasitism of endohe lminth species of 110 specimens 
of Pseudoplatystoma corruscans co llected in the high Paran á River, region of Porto Ri co, 
Paraná, Brazil, from March 1992 to February 1993. 
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(Wood land , 1935) I and five species of nematodes r C/lCUllanlls pseudoplalvslolllae 
Moravec, Kohn & Fernandes 1993, Euslrongylides sp. (larvae), COlllracaecu/II 
sp. I (Iarvae) , COl1lracaeCUIIl sp. 2 (larva) and Procalllallanlls (Spirocalllallanus) 
sp.1 (Tab. I). 

Table I. Prevalence (prev. % ), mean intensity (mi) , relative density (rd) and site of inlection 
01 endoparasites in 110 specimens of Pseudoplatystoma corruscans collected in the high 
Paraná River, Porto Rico, Paraná , Brazil, Irom March 1992 to February 1993 (ni = number 
01 inlected lish ; a = amplitude 01 intensity variance). 

ParaSites' n, prev. f%) rd 

CESTOIDEA 

Choanoscofex abscis5US (') 61 55.45 56.9 1 492 31.55 

Spasskyelina spmulifera (' ) 65 59.09 18.6 1 134 lO 99 

Nomimoscolex sudobim fl) 47 4273 28.7 1 176 12 26 

M egarh yJacus travassosi (1) 23 20.91 7 1 1 88 1.48 

Hamscolex kaparari (1) lO 9.09 2.7 1 7 0.24 

NEMATODA 

Cucullanus pseudoplatystomae (1) 8.18 1.2 1 3 0.10 

COr1lracaecum sp. 1 (2) 9 8.18 3.2 1 lO 0.26 

Conrracaecum sp. 2 (2) 0.91 1 .0 0.01 

EusrfongyJides sp. (2) 1.82 10.0 1 19 0.18 

Procamallanus (Spirocamallanus) sp. 111 0.91 3.0 0.03 

*. Numbers in parentheses indicate site 01 inlection in host: (1) small intestine and (2) 
mesentery. 

The analysis Or environmenlal influence on the intensiry ortotal parasitisl1l 
revealed thar the semi-Iotic environl1lent presented a significant difference 
(P=0.038052) . Ir was here rhat the greatest l1lean intensity oftotal parasitism was 
recorded (Fig. 3). Al1long the analyzed infrapopulations , only S. spin/llifera 
presented intensity or parasitislll significantly influenced by environl1lent 
(P=O.O 14632), presenting its greatest l1lean intensity or parasitislll in a semi-Iotic 
environmenr . 

Disrriburion or the exalllined hosrs and prevalence or parasitism for each 
environlllenr are given in rable II. With regard to prevalence , C. abscisSllS (Xl = 

7.51; 0.0 1< P< 0.025) and S. spill/llijera (Xl =9. 16; 0.0 1< P< 0.025) presenred 
a sign ificant environlllental influence with greater prevalence in sel1li -Iotic 
environlllents. Endoparasitie fauna of the three environments showed great 
similarities with rega rd to their cOlllposition (Tab. III ): 3 out of II endoparasitic 
species collected (C. abscisSllS , S. spinulifera and N. slldobilll) were dominant in 
three environments (Tabs IV -V). 

The hydrological levei was also an influential variable in the intensity of 
infection ofthree species ofparasites: S. spillulifera, N. sudobilll and M. lravassosi 
(Tab. VI). The nUl1lber of necropsies and the percentage of 11l0nthly parasitisl1l 
are presented in table VII. ln general , Illean intensity and prevalence ofparasitism 
were higher at the end of the first high water period (March 1992) and lower in 
the second high water period (November 1992 to February 1993) (F igs 2a-h). 
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Fig. 3 . Mean intensity of parasitism and standard deviation ln each environment w ith regard 
to 110 specimens of Pseudoplatystoma corruscans collected in the high Paraná River, 
region of Porto Rico, Paraná , Brazil , from March 1992 to February 1993. 

Table II Distribution of number of examined fish, parasitized fish and prevalence of 
parasitism per environment in 110 specimens of Pseudoplatystoma corruscans collected 
in the high Paraná River, region of Porto Rico , Paraná, Brazil , from March 1992 to February 
1993. 

Envlronment Examined fish Parasitized fish Prevalence 

Lotic 57 39 68. 4 2 

Semi-lot ic 30 26 86 .67 

Lentic 23 17 73.91 

Total 11 0 82 74.54 

Table III. Values of Sorenson 's Similarity Index "S " in lentic, semi-Iotic and lotic 
environments in 110 specimens of Pseudoplatystoma corruscans collected in the high 
Paraná River, region of Porto Rico, Paraná, Brazil, from March 1992 to February 1993. 

Enviro nme nts 

Lent ic 

Semi-lotlC 

Letie 

Lentic Semi- Iot ic 

8 2.35 % 

Schizodon borelli (Boulenger, 1900) 

Lotie 

82.35% 

88.89% 

One hundred and thirteen (19.42 %) out of 582 specimens were parasitized. 
The species of endoparasites collected include : five species of digeneans 
[/lhyoclinoslOmul1l dimporphum (Diesing , 1850) (metacercaria) , DiploslOmum sp. 
(metacercariae), ClinOSlOmum sp. (metacercariae), Saccocoelioides platensis 
Lunaschi, 1984, Paralecilhobothrys brasiliensis Freitas, 1947], four species of 
nematodes [Procamallanus (Spirocamallanus) inopinatus Travassos , Artigas & 
Pereira 1928 , Procamallanus (Spirocamallanus) iheringi Travassos, 1929, 
Piavussunema schubarli Kohn , Gomes & Motta 1968 and Cucullanus pinnai 
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Travassos, Artigas & Percira 19281 and lwO species of acanthocephalans 
IOclOspiniferoides incognila Schmidl & Hugghins 1973 anel Echinorhynchus sp.1 
(Tab . Vlll). 

Table IV. Distribution of endoparasite species of 110 specimens of Pseudop/atystoma 
corruscans in lentiç, semi-Iotic and lotic enviranments of the high Paraná River , region of 
Porto Rico , Paraná , Brazil, fram March 1992 to February 1993. 

Specles o f Len(IC Sernl-lot le LOlle 
endoparaSltes 

Patos Guaraná Baía Paraná Cortado lVlnheUl1a 

Dlgenea X X X 

C. abscissus X X X X X X 

S. spinu/itera X X X X X X 

N. sudobim X X X X X 

M . rravassosi X X X X 

H, k aparari X X X X 

C. pseudopla t ysromaC! X X X X 

Con rracaecum sp. 1 X X X X 

Co nrraca ecum sp. 2 X 

Eus trongy/ides sp. X 

Procamallanus (S.) sp. X 

Tabl e V , Classification and values of the importance of Bush (I) of parasite species of 110 
specimens of Pseudop/atystoma corruscans per type of environment in the high Paraná 
River, region of Porto Rico , Paraná, Brazil , from March 1992 to February 1993. 

LenllC Seml -IOIlC Lotlc 

DOMINANT SPECIES 

C. absclssus 55.227 C. abscissus 60.974 C. abscissus 58.230 

S. spinulifera 30.615 S. spinu/itera 22.273 S. spinulifera 18.612 

N. sudobim 14 .044 N. sudobim 15,866 N. sudobim 21.300 

M. (rc1 vassosi 1.653 

CODOM INANT SPECIES 

M travassosi 0.105 M . t ravaSSOSI 0.775 H. kaparari 0.17 4 

H. kaparari 0.068 C. pseudopliHys tomac 0.029 

C. pseudopla r ystomae 0.037 

SUBORDINATE SPECIES 

C. pseudoplatystomae 0.009 ProcamaJlanus (S.I sp. 0005 D'genea 0.002 

Dlgenea 0.002 

UNSUCCESSFUL PIONEER SPECIES 

H. kaparan o Proca maJlanfls (s.) sp o 
ProcamaJlanus (s.) sp. o 

Analysis of environmental inOuence upon the mean intensity of 10lal 
parasitism revealed lhal lentic environments presenled a significant difference 
(P=O.03556l) since lhe grealeslmean inlensily of parasilism has been recorded 
in lhis lype of environmenl (Fig. 4). ln lhe lWO most prevalenl species of 
endoparasiles (DiplOSIOl/llllll sp. and C. pinnai), only C. pinnai presenlcd a mean 
il1lensily of parasilism significal1lly inOuenced by the environmenl (P=O.OOOOO l). 
Thus, lhe grealesl mean inlensily of parasilism with regard 10 this specics has becn 
rcgislcreel in lenric cnvironmenls. Dislribulion of lhe cxamineel hOS1S anel 
prevalence of parasilism for each cnvironmenl are given in lable IX . 
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Fig. 4. Mean intensity af parasitism and standard deviatian af each enviranment studied 
in 582 species af Schizodon borel/i callected in the high Paraná River, regian af Porta Rica, 
Paraná, Brazil, fram March 1992 ta February 1993. 

Table VI. Values af Mann-Whitney Test "U" ta evaluate the relatian between the 
hydralagicallevel and the intensity af infectian af each species af parasite in 110 specimens 
af Pseudoplatystoma corruscans callected in the high Paraná River fram March 1992 ta 
February 1993 ("U" = vai ue abtained fram test U, Z = value af narmal appraximatian af 
test U). 

Species of end oparasites "U" Z 

Choanoscolex abscissus Z040.0 0 .02 

Spasskyelina spinufifera 2156 .5 4 .08'" 

Nomimoscolex sudobim 1987 .0 3 .24'" 

Megarhy/acus travasses; 1745.0 2 .07 ' 

Harriscolex k aparari 1581.5 0 .98 

Cucullanus pseudoplarystomae 1616.0 1.47 

Contracaecum sp. 1 1672.5 1.09 

*. P<O.05; ***.P<O.OO1 

lt was not possible to apply the Chi-square test to verify whether prevalence 
was influenced by environrnent since more than 20 % of the expected frequency of 
the two species was less than 5 % . 

The endoparasitic faunas of lentic and lotic environments and of lentic and 
semi-Iotic environments presented great similarity with regard to their 
composition, while between lotic and semi-Iotic environments the similarity was 
lower than 50 % (Tab . X). Among the 12 species of endoparasites collected in S. 
borelli, only two, DiploslOmum sp. and C. pinnai, occurred in ali environments. 
Lotic environments presented the greatest number of endoparasite species (Tab. 
XI). 

ln a lentic environment only one species was dominant, two were 
codominant; the others were c1assified as unsuccessful pioneers. ln the semi-Iotic 
environment three dominam species occurred, while the others were unsuccessful 
pioneers. ln lotic environmems four species were c1assified as dominant, four as 
codominant and one as unsuccessful pioneer (Tab. XII). 
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Table VII. Distribution of the number of necropsies, of parasitized fish and percentage of 
monthly parasitism in 110 specimens of Pseudop/atystoma COffuscans collected in the 
high Paraná River , region of Porto Rico , Paraná , Brazil , from March 1992 to February 1993. 

Month /year 

March/92 

Apnl/ 92 

May/92 

June /92 

July/92 

August /92 

September /92 

October /92 

November/92 

Decernber /92 

January/ 93 

February/93 

Total 

Exal11lned flsh 

6 

13 

10 

19 

11 

6 

14 

13 

6 

6 

110 

Parasl!lzed 11511 

13 

18 

12 

2 

82 

Prevalence 

83 .33 

100.00 

100 .00 

80 .00 

9474 

81.82 

83 .33 

85.71 

50.00 

38.46 

33 .33 

16 .67 

74 .55 

Table VIII. Prevalence (prev. % ), mean intensity (mi), relative density (rd) and infection 
site of endoparasites in 582 specimens of Schizodon bOfe//i collected in the high Paraná 
River , Porto Rico , Paraná , Brazil , from March 1992 to February 1993 (ni = number of 
infected fish; a = amplitud e of variation intensity). 

Specles of endopa rasl l es • 11' prev , (%) n11 rd 

OIGENEA 

/thyoclinos (omum dimorphum (1) 017 10 0002 

Dip lostomum sp . (2) 31 533 2.0 1 · 10 0106 

Clinoslomum sp. (31 3 0 .52 5.7 1 S 0 .029 

Saccocoelioides platensis (4) o 17 1.0 0.002 

Paralecithobo rhrys brasiliensis (4) 0.17 1.0 0.002 

NEMATODA 

Procamallanus ($pirocam allanus) inopinatus (4) 1.37 1.1 1 . 2 0015 

ProcamaJlanus (Spirocamallanus) ihenngl (4 ) 0.17 10 0 .002 

Piavussunema schubarri (4) 0.17 15.0 0 .026 

Cucullanus pinnai (4) 54 928 2.7 1 . 10 0 .250 

ACANTHOCEPHALA 

Oc rospiniferoides incognita (4 ) 12 2.06 1.7 1 . 9 0.035 

Echin orhynchus sp. (4) 0. 17 4 .0 0.007 

* Numbers in parentheses indi cate site of infection in host : (1) external wall of stomach , 
(2) eye (aqueous humor) , (3) branquial arches and (4) small intestine. 

The hydrological leveI was an influential variable in lhe intensity of 
infection of C. pinnai (Tab . XIII). However, seasonal variation of the two mos! 
abundant and prevalent species (DiploSIOIllIlI7I sp. and C. pinnai) did not present 
a definite partern. With regard to prevalence , DiploSIOlIIlll7I sp. was absent in the 
first high water period, reaching its peak in the period of low waters . Concerning 
the intensity of infection, its peak was verified at the beginning of tJle second high 
water period (Fig. 5a). CIICIIllanlls pinnai presented the sarne tendency as the 
hydrological leveI not only Wilh regarei to prevalence but also wilh regard to mean 
intensity of parasitismo However , it presented an intensity peak in the low water 
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period (Fig. 5b). The number of necropsies and the percentage of monthly 
parasitism are presented in table XIV . 
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Fig. 5. (a-b) Seasonal variation of mean intensity of parasitism of endohelminth species of 
582 specimens of Schizadan barelli collected in the high Paraná River, region of Porto 
Rico , Paraná, Brazil , from March 1992 to February 1993. 

Table IX. Distribution of the examined fish , parasitized fish and prevalence of parasitism 
per type of environment in 582 specimens of Schizodan barelli collected in the high Paraná 
River, region of Porto Rico, Paraná, Brazil, from March 1992 to February 1993. 

Envi ronment 

Lotic 

Sem i-lat i c 

Len ti c 

Total 

Examined fish 

434 

3 36 

11 5 

582 

Parasitized fi sh 

72 

35 

113 

DISCUSSION 

Preva lence 

16 .59 

18. 18 

30.43 

19 .42 

Results of the present research show lhat in the case of P. corruscans two 
species of proteocephalideans (Choanoscolex abscissus and Spasskyelina 
spinulifera) presented a significant relationship with the environrnent in regard to 
prevalence. Spasskyelina spinulifera was the only species to show a relationship 
between the intensity of infection and the environment. The semi-lentic 
environment, represented by the Baía River, evidenced the greatest endoparasitic 
intensity . This is possible since it presents a very high density of copepods as 
registered by FUEM/NUPELIA (1994) and may also be supported by MARQUES 
(1993) who obtained higher values of alimentary activity for "pintados" in the Baía 
River. She credited this fact to a great availability of preys in lentic and semi-lentic 
environments where the presence of shelters is greater. The evidence that copepods 
are possible intermediate hosts is in agreement to SCHMIDT & ROBERTS (1989) 
and WILLIAMS & JONES (1994) . 
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Table X. Va lues of Sorenson's Sim il arity Index "5" for lentie, se mi -Iotie and lotie 
environments in 582 speeimens of Schizodon bOfelli eolleeted in the high Paraná River , 
region of Porto Rico , Paraná, Brazil, lrom Mareh 1992 to February 1993. 

Envlronments 

Lentlc 

Seml -IollC 

LOllc 

Lentlc Seml -lotlC 

66.67% 

Lotlc 

53.33% 

42.86% 

Table XI. Distribution 01 endoparasite speeies 01 582 speeimens of Schizodon bOfelli in 
lentie, semi-Iotie and lati c environments 01 the high Paraná River, region of Porto Rico, 
Paraná , Brazil , lrom Mareh 1992 to February 1993 . 

5pec les of Lentlc 
endoparasltes 

Patos 

I. dimorplwm 

Dlplosfomum sp. X 

CJmosromllm sp 

S. platensis 

P. braslfiensis 

Dlgenea 

P. (S. J inop;na tus 

P. (S. J ilJeringi 

P. schubarti 

C. pinnai X 

O. incognita X 

Echinorhvnchus sp. 

Seml -IOlic 

Guaraná Baía 

X 

X X 

X 

X 

X X 

X 

Paraná 

X 

X 

X 

Lotic 

Cortado 

x 
X 

X 

X 

X 

X 

x 
X 

X 

X 

X 

X 

X 

X 

Table XII. Classilieation and values of Importanee of Bu sh (I) of para site speeies o f 582 
speeimens of Schizodon bOfelli per type of environm ent in the high Paraná River, region 
of Porto Ri co, Paraná , Brazil, from Mareh 1992 to February 1993. 

LentlC Seml -lotlC Lotlc 

DOMINANT SPECIES 

C. pinnai 99.740 O. incognira 94.286 C pinnai 91.727 

C. pinnai 2.857 P. (s.) inopinarus 2.725 

S. platensis 2.857 O. incognira 2.384 

CODOMINANT SPECIES 

O. incognifa 0.208 P. scl1ubarti 0.730 

P (S.) mopinarus 0.052 Echmorhynchus sp. 0.195 

P. brasiliensis 0.049 

P. (5. J ;IJeringi 0.049 

UNSUCCESSFUL PIONEER SPECIES 

S. plarensis o P. braslliensis o S. plarensis 

P. brasifiensis o P. IS.) inopinatus o 
P. (s.) iheringi o P. (5.' iheringl o 
P. schubarri o P. schubarf; o 
Ec/7inorlJvnclJUs sp . o Ec/7inorl1ynchus sp. o 
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Table XIII. Values of Mann-Whitney Test "U" to evaluate the relation between the 
hydrologicallevel and the intensity of infection of each species of parasite in 582 specimens 
of Schizodon borelli collected in the high Paraná River from March 1992 to February 1993 
(" U" = value obtained from test U, Z = value of normal approximation of test U). 

Spec les of Endoparasl ! es 

DiploSfomum sp . 

Cucuflanus pinnai 

*. P < O.001 

"u" 

42369 .5 

38330 .0 

z 

0 .024 

3.910 ' 

Table XIV. Distribution of examinde fish, parasitized fish and prevalence of monthly 
parasitism in 582 specimens of Schizodon barelli collected in the high Paraná River , regi on 
of Porto Rico, Paraná, Brazil, from March 1992 to February 1993. 

Month/ year Examlned flsh Pa rasl t lzed flsh Prevalence 

Ma rc h/9 2 o 0 .00 

April/92 28 .57 

May/9 2 4 6 1 3 2 8 .26 

June/ 92 69 9 13.04 

Jul y/92 73 6.85 

Augusll92 4 5 20.00 

S ept ember/92 66 12 18 . 18 

OClober/92 44 13 29 .54 

Novernber /92 108 20 1.85 

December/ 92 44 10 2.27 

J anua ry/93 62 1 1 17 . 74 

Februar y/93 13 9 69 .23 

To tal 582 113 19.42 

ln S. borelli only Cucullanus pinnai presenled a relationship with lhe 
environment since the average intensity was greater in lentic environments. 
However, TORRENTE (1994) observed thal spalial varialions in the diel 
composilion of S. borelli was not relevant, or ralher, the same items panicipaled 
in the species' diet in ali environments . The grealest intensity of endoparasilic 
infection observed in lentic environments may possibly have occurred due to or a 
greater densilY of invertebrates in lhe fauna and associaled to aqualic macrophyles 
(FUEM/NuPELlA 1994) . The alimentary niche of fish species with herbivorous 
habits is restricted chietly to marginal areas and lO environmel1ls of riparian 
vegetation (TORRENTE 1994). Environments sampled in lhe tloodplain of the high 
Paraná River favour this lype of habil. Even if some areas have been affecled by 
anthropic action, there is enough marginal vegelalion that makes the presence of 
herbivorous species possible (FUEM/NuPELlA 1993) . 

The high values of similarity index for lhe lhree rype or environments 
studied indicate a considerable homogeneity of species of endohelminths in lhese 
environments for both P. corruscans and S. borelli . This is probably a retlex of 
what occurs in environments during lhe high water period when lhey are 
interlinked. The absence or speci fic species of parasites in a place, when compared 
to olhers , may be relaled lO seasonal differences in lhe hOSl'S diet, in lhe absence 
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or non-availability or infecting larval stages and in the absence of adequate 
intermediate hosts (YANEZ & CANARIS 1988). 

Three proteocepha!idean species of P. corruscans were dominant in the 
three environments studied: C. abscissus, S. spinulijera and N. sudobim. [n S. 
borelli only C. pinnai was the dominant species in the three environments. These 
species were also the most prevalent and the most abundant. Perhaps this may 
indicate a greater avai lability of intermediate hosts of endohelminth species in these 
environments. However, a study on the !ife cycle of the endoparasite species is 
necessary so that these suppositions may be verified. 

The hydrological leveI was influential only for some endoparasitic 
infrapopulations. ln P. corruscans three species of proteocephalideans (S. 
spinulijera, N. sl.ldobim and M. Iravassosi) presented a greater mean intensity at 
the end of the high water period, while in S. borelli, C. pillllai and Diploslolnl.lm 
sp. presented a greater mean intensity at lhe beginning of lhis period. STROMBERG 
& CRITES (1974) suggested that the population or intermediale hosts (for example, 
copepods) was affected by the hydrologicallevel in the tropics. [ntermediary hosts 
present a tendency or aggregating at the low waler period when the feeding rate 
or fish is higher. It is possible lhat the infection of fish occurs during lhis period 
and displaces itself only in lhe subsequem period (high water) when fish are 
stressed by the reproductive activily. 

[n places subject to floodings the water leveI variation seems to be an 
important factor in lhe feeding habit of the species (LOWE-McCONNELL 1987; 
GOULDING el al.1988). The species that depend upon an allochlhonous supply of 
food (delritivorous, insectivorous, frugivorous and herbivorous species) are 
ravored by a rise in the water leveI. On the contrary, piscivorous species and those 
that explore autochthonous alimentary resources may have difficulty in obtaining 
food because of the dispersion or preys due to a greater volume of water , to less 
transparent waters and to a great availability of shelters (AGOSTINHO & ZALEWSKI 
in press). 

MARQUES (1993) showed that P. corruscans presents a greater quantity of 
food in its digestive tract during lhe cold months (Iow water period). She justify 
that this occurs because of a decrease in the rate of gastric evacuation due to low 
temperatures and not because of an increase in food taking . WELCOMME (1985) 
mentions that the alimentary cycle of fish in floodable rivers is clearly governed 
by the alimentary supply and populational density directly linked to the rain 
regimen. Some species of fish interrupt their feeding aClivity during the 
reproduclion period (NIKOLSKY 1963; LOWE-McCONNELL 1975). However, 
during reproductive migration, P. corruscalls preys on the curimba, Prochilodus 
scrofa Steindacher 1882, which is also in its migratory activity of reproduction 
(RINGUELET el alo 1967). The pintado spawns in shallow water areas during the 
summer floods (MAGALIIÃES 1931), from October to February, with a peak in 
November-December, coinciding with the end or the dry period and the beginning 
or the flooding period (MARQUES 1993). [t is possible thal the greatest prevalence 
of endoparasites of P. corruscans at the end of the firsl high water period is the 
result of its alimentary and reproductive activities or the previous year: a greater 
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alimentary activity during the summer months, especially from November to 
February, with a possible increase in ingestion of intermediate hosts and the stress 
provoked by the reproduct ive e ffon collaborate towards an increase in prevalence 
of endoparasites in March. ln the following months a decrease in prevalence and 
in intensity of infcction is observed probably I) because of the absence or decrease 
of recruilment of endoparasites due to a low alimentary consumption of the host 
during lhe winter months; and 2) because of the elimination of endoparasites by 
the host since a cumulative process does not occur. 

ANDRIAN el a/. (1994) found that during the period in which the research 
was conducted , S. borelli presented two peaks in food taking with regard to the 
season factor: first , when the hydrological leveIs were higher , or rather, when 
there was a greater availability of food; second, in October, related to the 
reproductive period of the species which extends from November to February. 
Due to low prevalences and intensities of infection of endoparasite species of S. 
borelli, the hydrological leveI does not seem to be related to the degree of 
parasitism, which is in contrast to what happens in the case of P. corruscans. 
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