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Structure and Diversity of Endoparasitic Infracommunities
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Schizodon borelli (Osteichthyes) of the High Parana River
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One hundred and ten specimen®séudoplatystoma corruscgi®melodidae) and 582 specimens
of Schizodon borell{Anostomidae) collected in the high Parana River were analyzed. On necropsy
74% ofP. corruscang/ere found to be parasitized; proteocephalidean cestodes presented the greatest
number. With regard t&. borelli,the percentage of parasitism reached 19.42% and the nematode
Cucullanus pinnaivas the most abundant. The absence of correlation between the endoparasitic diver-
sity and the standard length of the two host species indicates that each one presents homogeneity il
alimentary behaviour during all its life time, permiting the uniform recruitment of the same species of
endoparasites during all its ontogenetic development. Independence of diversity values in relation to sex
of P. corruscanandS. borellievidences that the ecological relationships are similar between males and
females in these species. Both host’s infrapopulations presented a typical overdispersed pattern of dis-
tribution with isolationist characteristics.

Key words: endohelminths - freshwater fisRseudoplatystoma corruscanSchizodon borelli high Parana
River - diversity - structure of infrapopulations - Brazil

The great diversity of habitats and organismand Schizodon borelli(Boulenger 1900)
found in the floodplains produces a complex situ¢Characiformes: Anostomidae), “piava”, an her-
ation with regard to the study of their ecologicabivorous fish extremely common in the floodplain
interactions since periodic floods provoke changesf the Parana River (UEM/NUPELIA, unpublished
of environment with modifications in the habitat,observations). In another work the authors analyzed
supply of food, alimentary behaviour of the spethe influence of host's sex and size (Machado et
cies and the composition of the parasitofauna @fl. 1994) and the influence of type of environment
fish. and hydrologic level variation (Machado et al.

Among the factors that influence the composi1995) on endoparasitic infrapopulations Rf
tion of endoparasitic fauna, the host's alimentargorruscansandS. borelliof the high Parana River.

habit. is the most importapt charapteristic since it MATERIALS AND METHODS
may include numerous animals which have the role o ]
of intermediate hosts (Dogiel 1970). The area under analysis lies in the floodplain

This research work intends to analyze somef the Parana River, municipality of Porto Rico,
ecological interrelationships among species dfarana, Brazil (22°40'-22°50'S and 53°15'-
endohelminths and the interrelationships of these3°40'W) (Fig. 1). Due to a great diversity of habi-
species with the hosts. It proposes to compare tks, sampling was undertaken in three types of
fauna diversity of endoparasites of two species @nvironments with distinct characteristics: (a) len-
fish of distinct trophic categorie®seudo- tic environment represented by the lakes Patos and
platystoma corruscangAgassiz 1829) (Siluri- Guaranéy (b) a semi-lotic environment represented
formes: Pimelodidae), “pintado”, a carnivorous fisHy the River Baia and (c) a lotic environment rep-

widely distributed in South America (Fowler 1951)resented by the principal course of the Parana River,
by the channel Cortado and the River lvinheima

(Fig. 1) (Thomaz 1991).
Monthly collections were undertaken from
Supported by CNPq - PADCT/CIAMB. A .
*Corresponding author and research fellow CNPgq. FaMarC.h 1992 to .February 199.3' Fishing equipment
55-44-226.1860 consisted of simple nets, gill nets and boulters
Received 10 October 1995 which were set during 24 hr with hauling at every
Accepted 22 February 1996 4 hr. After capture and identification of fish, total
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Fig. 1: sites of the collecting points: Patos Lake, Guarana Lake, Baia River, Parana River, Cortado Channel and Ivinheima
River, in the high Parana River, region of Porto Rico, Paran4, Brazil.

and standard length, weight and sex were detdior each infracommunity (Ludwig & Reynolds
mined. Fish were eviscerated and their viscerdl988). Bush’'s Importance value “I”, according to
cavity examined. The organs examined by steredhul et al. (1985), was used to classify the species
scopic microscope on the site were: eyes, digesf endohelminths according to their importance in
tive tube and adjacent organs, kidneys, urinarthe endoparasitic community. Species in the larval
bladder, swimming bladder and gonads. Endoparatage were not considered in this classification.
sites collected were cleaned in a 0.65% physiologRossible interspecific associations between pairs
cal solution and prepared according to Amato eatf co-occurring species were determined by the
al. (1991). Helminths were deposited in theChi-square analysis, using the Yates correction.
Helminthological Collection of the Instituto The degree of association was determined by the
Oswaldo Cruz (CHIOC) in Rio de Janeiro, Brazilindexes of Ochiai, Dice and Jaccard (Janson &
(CHIOC n° 33.270 to n°® 33.285). Vegelius 1981, Ludwig & Reynolds 1988). Pos-
The dispersion index (relation between variancsible correlations between intensity of species
and the mean number of parasites) was used wdich formed associations were analyzed by
determine the pattern of infrapopulation distribuSpearman rank correlation coefficient “rs”. For data
tion. The degree of superdispersion or parasite agnalysis only those with a significant level o£P
gregation was obtained by the calculation of th8.05 were considered significant. Computer pro-
inverse of parameter k negative binomial (Pielogram for statistical tests and calculation of ecologi-
1976) and by Green’s index (Ludwig & Reynoldscal indexes was Statistical Ecology (Ludwig &
1988). This test was applied only to those specig®eynolds 1988). Terms related to parasitic ecol-
of endoparasites which presented prevalence sogy were those suggested by Margolis et al. (1982)
perior to 5%. To determine concentration for domiand Holmes and Price (1986).
nance among species of endoparasites, Simpson’s RESULTS
Index “C” was used and the concentration for domi- i
nance was assumed whek @.25 (Stone & Pence _ Pseudoplatystoma corruscarsEighty-two
1978). Parasitic diversity was calculated by thé74.54%) out of the 110 hosts examined were para-
Shannon index “H” and the possible variation ofitized by one or more species of parasites, total-
parasitic diversity was also analyzed in relation t4nd 6,259 specimens with mean intensity of in-
sex (Student’s “@" test) and to the hosts’ standar@ctlon 0f7668 Endohelminths collected Ingluded
length (Spearman rank correlation coefficient “rs”)five species of cestode€lfioanoscolex abscissus
The Pielou Evenness index (J') was also calculatd@Riggenbach, 1895)Spasskyelina spinulifera



Mem Inst Oswaldo Cruz, Rio de Janeiro, Vol. 97(4), Jul./Aug. 1996 443

(Woodland, 1935Nomimoscolex sudobivifood- =
land, 1934Megathylacus travassoBiavanelli &
Rego, 1992 anHarriscolex kaparariWWoodland, =
1935)] and five species of nematod€si¢ullanus
pseudoplatystomadoravec, Kohn & Fernandes,
1993, Eustrongylidessp. (larvae)Contracaecum = «
sp. 1 (larvae)Contracaecunsp. 2 (larva) and =
ProcamallanugSpirocamallanupsp.] (Table I).
Richness of endoparasites had a broad varit
ranging from 1 to 7: 15 hosts (18.29%) presentt
monospecific infection; 16 hosts (19.51%) were
infected by 2 Species; 33 (4024%) by 3 Speciegjg. 2: endoparasitic richness in 110 specimens of

0 - 0 seudoplatystoma corruscaasd 582 specimens $thizodon
11 (13.41%) by 4 species; 3 (3.66%) by 5 and l@orelli collectes in the high Paran& River, region of Porto Rico,

species and 1 (1.22%) by 7 S_peCie$ (Fig. 2). Parand, Brazil, from March 1992 to February 1993.
Cestodes were the parasites with the greatest

prevalence and mean intensity of infection, occur-
ring in 81 hosts (73.34%) representing 98.95%f hosts varied between 17.6 and 87.5 (mean length
(6,222 specimens) and mean intensity of infectioA4.58).
of 77.78.C. abscissuwas the most abundant spe- According to the Importance values proposed
cies and with the great mean intensity of infectiorby Bush, four species were classified as dominant,
S. spinuliferawas the most frequent (Table I).two as codominant and two as subordinate (Table
Nematodes constituted 1.02% of all endoparasitds.
collected, occurring in 18 hosts (16.36%), with a The endoparasitic community presented high
mean intensity of infection of 3.37%. values of dispersion index, of Green’s Aggrega-
Endoparasitic fauna d?. corruscansvas not tion index and the inverse of parameter k negative
so concentrated as to constitute dominance accoldlnomial (Table Ill), thus presenting a typical
ing to the Simpson index “C” (C=0.20). Endopara-overdispersed pattern of distribution of endopara-
sitic diversity, according to Shannon index was Hitic systems.
= 0.6140 (standard deviation = 0.3637) and Among the 21 possible associations in the most
Pielou’s Evenness index (J') presented a mean tequent species of endohelminths, 13 pairs were
0.6966 (standard deviation = 0.1961). Endopargpositively correlated to parasitic intensity, 7 pairs
sitic diversity showed neither any significant dif-of which were associated (Table V). However,
ference between male and female hosts (t=1.38nly 3 of these pairs had a high degree of associa-
0.10 < P < 0.20) nor correlation to the size of théon: C. abscissusS. spinulifergOchiai = 0.815;
host (rs = 0.149; 0.10 < P < 0.20). Standard lengfBice = 0.815 and Jaccard = 0.688,abscissus

ik

D>

TABLE |

Prevalence, intensity, relative density and site of infection of endoparasites in 110 specimens of
Pseudoplatystoma corruscaosllected in the high Parana River, Porto Rico, Parana, Brazil, from March 1992 to
February 1993

Parasite3 ni prev. (%) mi a rd
CESTODA
Choanoscolex absciss(() 61 55.45 56.9 1-492 31.55
Spasskyelina spinuliferd) 65 59.09 18.6 1-134 10.99
Nomimoscolex sudobifi) 47 42.73 28.7 1-176 12.26
Megathylacus travassoél) 23 20.91 7.1 1-88 1.48
Harriscolex kaparari(1) 10 9.09 2.7 1-7 0.24
NEMATODA
Cucullanus pseudoplatystoméb 9 8.18 1.2 1-3 0.10
Contracaecunsp. 1 (2) 9 8.18 3.2 1-10 0.26
Contracaecunsp. 2 (2) 1 0.91 1.0 - 0.01
Eustrongylidesp. (2) 2 1.82 10.0 1-19 0.18
ProcamallanugSpirocamallanugsp. (1) 1 0.91 3.0 - 0.03

a: numbers in parentheses indicate location in host: (1) small intestine and (2) mesentery.
ni: number of infected fish; prev: prevalence; mi: mean intensity of infection; a: amplitude of intensity variance; rd:
relative density.
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TABLE Il N. sudobim(Ochiai = 0.735; Dice = 0.727 and
Jaccard = 0.571) arfd. spinulifera- N. sudobim
i e i ; Ochiai = 0.706; Dice = 0.696 and Jaccard = 0.534).
endoparasitic species in 110 specimens of ( g X
Pseudoplatystoma corruscaosllected in the high S. borelli- One hundred and thirteen (19.42%)
Parana River, Porto Rico, Parand, Brazil, from MarcrpUt of 582 specimens examined were parasitized

Classification and values of Bush’s Importance (I) of

1992 to February 1993 by one or more species of endohelminths, total-
, ling 287 species and mean intensity of infection of
Parasites 2.54. These included 5 species of digenetics
DOMINANT SPECIES [Ithyoclinostomum dimorphur{Diesing, 1850)
Choanoscolex abscissus 59178 (metacercaria)Diplostomumnsp. (metacercariae),

Clinostomunsp. (metacercaria€gaccocoelioides

Spasskyelina spinulifera 21.933 platensisLunaschi, 1984Paralecithobothrys
Nomimoscolex sudobim 17.737 brasiliensisFreitas, 1947], 4 species of nematodes
Megathylacus travassosi 1.047 [Procamallanus (Spirocamallanus) inopinatus
CODOMINANT SPECIES Travassos, Artigas & Pereira, 19P8pcamallanus
Harriscolex k ; 07 (Splrocamallanus) iheringiTravassos, 1929,
arnTlco ex apa(rjanl 0.075 Piavussunema schubakiohn, Gomes & Motta,
Cucullanus pseudoplatystomae 0.028 1968 andCucullanus pinnalravassos, Artigas &
SUBORDINATE SPECIES Pereira, 1928] and 2 species of acanthocephalans
ProcamallanugSpirocamallanussp. 0.001 [Octospiniferoides incognitdchmidt & Hugghins,
TABLE Il

Dispersion index (DI), Green’s Aggregate index (Gl) and values of inverse of parameter k negative binomial
(1/k) of endoparasites in 110 specimen®séudoplatystoma corruscaosllected in the high Parana River,
Porto Rico, Parand, Brazil, from March 1992 to February 1993

Parasites ID 1/k Gl
Choanoscolex abscissus 198.514 6.610 0.057
Spasskyelina spinulifera 36.731 4.349 0.030
Nomimoscolex sudobim 77.828 8.319 0.057
Megathylacus travassosi 49.861 12.739 0.302
Harriscolex kaparari 4.200 17.452 0.123
Cucullanus pseudoplatystomae 1.459 36.364 0.046
Contracaecunsp. 1 5.545 2.831 0.162
TABLE IV

Correlation between abundances (“rs”) and interspecific associafat) ¢f pairs of co-occurring endoparasites
in 110 specimens dseudoplatystoma corruscaasllected in the high Parana River, Porto Rico, Parana, Brazil,
from March 1992 to February 1993

“
rs
Choanoscolex Spasskyelina Nomimoscolex Megathylacus Harriscolex  Cucullanus ~ Contracaecum

abscissus spinulifera sudobim travassosi kaparari pseudoplatystomaesp. 1
C. abscissus - whk *kk * *
S. spinulifera *kk - Kk * *
N. sudobim *kk Kk - * * *
M. travassosi - * *k
H. kaparari *k - *%
C. pseudoplatystomae *k * -

Contracaecunsp. 1 -
“x2"

*P < 0.05;*P< 0.01;* P< 0.001
“rs”: Spearman rank correlation coefficieg2 = Chi-square
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1973 andechinorhynchusp.] (Table V). The rich- TABLE VI

ness of endoparasites consisted of a broad variety|assification and Bush’s Importance Values (1) of

ranging from 1 to 2. One hundred and eight hosts:ndoparasite species in 582 specimerBobizodon

(95.58%) presented monospecific infections andorelli collected in the high Parana River, Porto Rico,

5 (4.42%) an infection by 2 species (Fig. 2). Paran4, Brazil, from March 1992 to February 1993
Nematodes were the endoparasites with thlgarasites |

greatest prevalence and mean intensity of infee

tion, occurring in 64 hosts (11%), representin@®@OMINANT SPECIES

59.58% (171) of collected specimens and meafycullanus pinnai 95.425

infection intensity of 1.44C. pinnaiwas the most L :

abundant and frequent species (Table V). DigenetlocCtOSIDInIferOIdes Incognita 2.905

helminths constituted 32.06% (92 specimens) dfODOMINANT SPECIES

total, occurring in 40 hosts (6.87%) and mean inProcamallanugSpirocamallanusinopinatus 0.871

tensity of infection of 2.3. Acanthocephalans ocPiavussunema schubarti 0.182

curred in 13 hosts (2.23%) representing 8.36% @fchinorhynchusp. 0.048

endoparasites and mean intensity of 1.84.
Endoparasitic fauna &. borellihad a concen- ) o

tration for dominance according to the Simpsoffaralecithobothrys brasiliensis 0.012

index “C” (C = 0.29). Mean endoparasitic diver-ProcamallanugSpirocamallanugiheringi 0.012

sity, according to Shannon index (H’) was 0.0285

(standard deviation = 0.0695). Endoparasitic di-

versity showed neither any significant difference

between male and female hosts (t = 0.40, P > 0.50) TABLE VI

nor any correlation to the host's size (rs = 0.024, %ispersion index (DI), Green’s Aggregate index (GI)
> 0.50). Standard length of hosts oscillated betweep \ajues of inverse of binomial negative k parameter

7.4:nd 2d8'.7 (mehan 1?'7)' ] (1/k) of endoparasites in 582 specimenSdiizodon
ccording to the value of Importance proposeqaorelli collected in the high Parana River, Porto Rico,

by Bush, two SPecies were classified as .domm.antParané, Brazil, from March 1992 to February 1993
and seven as codominant (Table VI). Dispersion

mean of endoparasites 8f borellialso presented Species of Endoparasites DI 1/k Gl
an overdispersed pattern of distribution (Table VII)

The most frequent specieBiplostomumsp. and Dlploitomum?‘p. : 3.623  21.692 0.044
C. pinna) did not present any association betweeffucullanus pinnai 4170 16611 0.022
themselves.

Saccocoelioides platensis 0.012

TABLE V

Prevalence, intensity, relative density and infection site of endoparasites in 582 speciSehisaafon borelli
collected in the high Parana River, Porto Rico, Parana, Brazil, from March 1992 to February 1993

Species of Endoparasites ni prev. (%) mi a rd
DIGENEA
Ithyoclinostomum dimorphuifl) 1 0.17 1.0 - 0.002
Diplostomunsp. (2) 31 5.33 2.0 1-10 0.106
Clinostomunsp. (3) 3 0.52 5.7 1-9 0.029
Saccocoelioides platengi4) 1 0.17 1.0 - 0.002
Paralecithobothrys brasiliensigl) 1 0.17 1.0 - 0.002
NEMATODA
ProcamallanugSpirocamallanuginopinatus(4) 8 1.37 1.1 1-2 0.015
ProcamallanugSpirocamallanukiheringi (4) 1 0.17 1.0 - 0.002
Piavussunema schuba(d) 1 0.17 15.0 - 0.026
Cucullanus pinna{4) 54 9.28 2.7 1-10 0.250
ACANTHOCEPHALA
Octospiniferoides incognitéd) 12 2.06 1.7 1-9 0.035
Echinorhynchusp. (4) 1 0.17 4.0 - 0.007

a: numbers in parentheses indicate location in host: (1) external wall of stomach, (2) eye (aqueous humor), (3)
branquial arches and (4) small intestine.

ni: number of infected fish; prev.: prevalence; mi: mean infection intensity; a: amplitude of variation intensity; rd:
relative density.
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DISCUSSION Cuiaba River, State of Mato Grosso, Brazil, re-
ealed that the deterioration of parasites occurs in

Results obtained in this research work mdmaﬁ%ﬂe older capsule (Eiras & Rego 1988). However,

that inP. corruscansproteocephalidean cestode . ;

presented the greatest prevalence and mean int@he caimlrroir(]dlsc;rd”thi hypotr;leglsiwat t?edselz)ho?t?,

sity of infection, favoured by the alimentary habit®>PEC!ally the Smafl ones, can beé ingested by pis
lyorous birds and thus completing the cycle of

of this species. This host has a great economic a ese endoparasites. This fact together with the low

ﬁﬁglc?r%;%?l F')rrg%%rtt:rng? tﬁg%ealstirlls f??ssae%)igfa?g%(ﬁfection prevalence of larval forms of nematodes
: n P. corruscansand of digenetic species B

species with strictly carnivorous habits (Ringuele{)orelli suggests that these fish may have a func-

et al. 1967). The existence of proteocephalidegiy " ¢ heing paratenic hosts of the parasites
adults indicate that this host is a superior level com- Since these two species of hosts have different

ponent in the alimentary chain, thus corroborating i< nd hehaviour, belonging to different orders
the r(_asults of analyzes of their stomachal conter;I as expected that t,hey would present differenceé
obtained by Marques (1993) and by UEMA,"womnosition and prevalence of their endopara-
T]UPELIA (unpublished cl)lbse.rve}nons), Cliss'fy';.gsitic fauna. This was proved in this study. Com-
the species as essentially piscivorous. According. : : ) i
to Marques (1993) and Agostinho et(1995) the npgarlng the structure of the endoparasitic commu

A . . nities of the two species of hosts one may observe
host's alimentary spectrum contains approximateliy v, 4o not share the same parasite species
30 species of fish. Fish act as a secondary intermg- ., though both are sympatric

diate host in the biological cycle of :
. . Although S. borellipresented a greater num-
proteocephalideans (Pavanelli & Machado doBer of endohelminth species (11) than that found

Santos 1991, Eiras 1994), thus justifying the gregt'p ~ - ;scang(10), the diversity obtained by
pre$ﬁ§'(?2?8?50fbt:ris|ﬁspﬁgét§|f Irc];rr]ne ggzg of Shannon index was greater in the case of the latter.
' : IS basically Compost The greater number of species foundirborelli
Pomaceae, vegetal detritus and secondarily of gy o rohaply be due to the great number of inver-
gae and invertebrates which may possibly be aS¥prate species from fauna associated to aquatic

ciated to roots and other vegetative parts of th’ﬁaorophytes taken by this host. Diversity is made

gramineae, and thus constituting part of the p(;%p of two components inherent to parasitic

iphyton. This alimentary spectrum characterizes ”1 frapopulations: the parasitic richness (total num-

species as pasturing herbivorous (Andrian et g, ¢ checies present in an infracommunity) and
1994). It presents an important role in the transfefhe uniformity (how abundance data are distrib-

ence of allochthone energy to the aquatic environ 2 o among the species) (Ludwig & Reynolds

ment since it takes food from the river bank (Duds- : ; )
geon 1983), besides being of relative economicg?iSCSd)i’v\ggﬁ;‘ inmIDa ycgmls(':ggge greater endopara

importance in the region. Price and Clancy (1983), Bell and Burt (1991)
leferenc_es found between prevalence angnd Guégan et a(1992) postulated (a) that the
mean intensity of parasitesf corruscanands. iy ersity of endohelminths varies between sites or
borelli are in accordance to Thoney (1991) wh@yeyeen species of hosts and (b) that the diversity
observed that these variations in different host SP&z heiminths is related to the size of the host, lon-
cies may be explained by their alimentary habitge i and diet. They also claim that size and diet
According to Kennedy et al. (1986) a greater digggether explain approximately 40% of the vari-
versity of prey items contributes significantly 105nce in the diversity of endohelminths among dif-
an increase in the number of specimens of parfisrent species of hosts. However, the absence of
sites, justifying the results obtained in the presengationship between diversity and the host's length
research work with regard . corruscansThe  pas already been shown with regard to the bran-
finding of indirect life cycle (adult) endoparasiteschial parasites of freshwater fish (Adams 1986,
in S. borellimay possibly be explained throughjanovy & Hardin 1988). Thus the absence of rela-
the presence of intermediate hosts in the fauna agnship between endoparasitic diversity and the
sociated to aquatic macrophytes taken by this hogfedy length of the two host species under analysis
Since the populational fluctuation of intermedi-may indicate that their diet does not vary accord-
ate hosts can influence the occurrence Ghg to their growth. This fact indicates homogene-
heteroxenous parasites (Thoney 1991) the higty in their behaviour during all their life and thus
prevalence of infection, especially@ncorruscans  permits the uniform recruitment of the same spe-
suggests the availability of its intermediate hosts ases of endoparasites throughout their ontogenetic
preys and thus important determinants of infectiorevolution. It may be suggested that the difference
A study of the histopathology &f. corruscans in the feeding habit existing between these two host
parasitized by larvae d&ustrongylidesp. in the species is one of the most relevant factors for ex-
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plaining the difference of endoparasitic diversityspecies of endoparasites in the two host species
in both species and the great endoparasitic rickince no negative association occurredPln
ness inP. corruscans Thus the species that oc-corruscans,three species of endoparasites pre-
cupy higher trophic levels present favourable corsented a high associative degr€e gbscissus- S.
ditions to endoparasitic infections because thegpinuliferg C. abscissus N. sudobimand S.
include a greater number of prey species in thedpinulifera- N. sudobin suggesting that they have
diet. the same intermediate host. The lack of associa-
The independence of diversity values with retion among the endoparasitessoborellisuggests
gard to sex oP. corruscansandS. borellievi- that its intermediate hosts were not simultaneously
dences that both fish ecological relationships (odngested by the fish and thus the latter constitute
cupation of habitat and diet) are similar amonglifferent items in its diet. However, it is necessary
males and females. Same results have been dbat some factors related to the origins of associa-
tained for other species of freshwater fish (Adamsons should be taken into consideration, such as
1986, Janovy & Hardin 1988) and marine fisha) low immunological resistance of hosts with re-
(Luque et al. unpublished observations). gard to endoparasites; (b) different susceptabilities
In P. corruscansEvenness index obtained wasof hosts, (c) similarity or difference of intermedi-
high and was probably related to the low value dadte hosts and (d) necessary conditions for the sur-
Simpson index, indicating that no species of envival of parasites (Stone & Pence 1978, Bush &
doparasites presented such a high infection intertolmes 1986).
sity that could influence the size of the other en- Parasitic communities may be classified as (1)
doparasitic infrapopulations. A similar fact wasisolationists and unstable and (2) interactive and
found by Neraasen and Holmes (1975) who studtable (Bush & Holmes 1986, Holmes & Price
ied the distribution of cestodes in three species 4086, Stock & Holmes 1988). Endoparasitic com-
geese. Ir. borellj the Evenness index was highmunities of both hosts were classified as isolation-
too. However, Simpson index (C = 0.29) indicatedsts and unstable since (1) there is an absence of
the presence of one speci€s,pinnaj whose in- central species, (2) there are unoccupied niches and
fection intensity could be influencing the size of(3) the species of endoparasites presented a low
the other infrapopulations. degree or absence of association. This agrees with
According to Bush’s Importance index, theKennedy et al. (1986) who postulated that isola-
classification of endoparasitic infrapopulations igionist communities in fish are more frequent be-
useful in the quantitative evaluation of their relacause (1) ectothermic species need less food, (2)
tive importance in the community of endoparasitethey have reduced vagility, (3) they have a broad
in a given host. A great number of endoparasititrophic spectrum and (4) they have high opportu-
species oP. corruscansntegrates the categoriesnistic feeding.
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