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SUMMARY. The helminth parasite community of crocadilians has been litlle studied to the present.
The helminth distribution, the interspecific relationships, the host sex influence, the season of the
year, and the habitat {location of capture} of the host were studied through 64 necropsies of the
caiman, Caiman crocodilus yacare, the only species and subspecies occurring in the Brazilian
“Pantanal”, in corder to compare its parasite community structure with those of other reptiles,
amphibians, fishes and birds The helminth infracommunities of the caimans in the Bragzilian
"Pantanal” have interactive community characterisfics These caimans are parasitized by a large
number of species, many of them congeneric. with high prevalences and intensities of infection
Although these predisponent facters for intraspecific interaction are present. there were no negative
significative asscciations or negative covariation between the concurrent species pairs present. The
variable host sex. did not influence the prevalences and the intensities of infection: the variable
season of the year, did influence the intensity of infection of two species: Ortleppascaris alata and
Herpetodiplostomum caimancola, and the variable habitat of the host, influenced the prevalence of
one species Polyacanthorhynchus rhopalorhynchus, and the intensities of infection of seven cther
species The higher complexity and diversity of the infracommunities of the caimans in the Brazilian
“Pantanal”, in relation to those of other reptilians, amphibians, and even fishes and birds, 15
atiributed to the selective diet of the hosts, composed of crganisms which might work as intermediate
hasts for the many helminth species found
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INTRODUCTION

Cendionre coocodidios yacore Dauding 1s found e Arveenting,

Bolivia, Brasl and Paragoay 1 letic and lentie waters of

the Paraguay and Parana river basios. However. this species

= most abundant e the Brealion S Pantanal ™. a0 140,000

ko2 o partially Hooded Towland sitaated at the border of

those thiee countries, Altheugh mthons ol cuimans have
been Relled dleralls i the last decade. the current
population i ihe Brazihan Pantanal™ s estimated o

hundreds of thousands of anmmals.

This species has been studied recently with (the ann of

explontation m Natwre and i captivity, as it has been done

wilh other crocodibian species. Besides the nnportance that

the helminthoses may have on the population dyvnamics of

the host species wentifreation_ Tife eyvele. and pathogeny are

vital factors for adepuon of prophyvlacte and thorapeute
measures o captive  rearmg. The  explonaton of
crocodilans on a commercial hasis 1s g recent activity, but
some studhies already  show  the relationshyp between
parasttism. retarded  growth, and mortaliy (BENTTLZ o
al i 19800 TELFORD & CANPBELT. 1981 FOGHIN
[987 1L ADIDS & SINS. 1990)

The crocodiban™s helnunth faung has been used
host-parasite  coevolution (BROOKS. 197G
BROOKS & OGRADY. T980) but exeept Tor tweo

surveys, 1 which ecologienl trats were estimated. the

studies

literature 15 restricted to species”™ descriptions, HAZBEN o
affi {1978) performed necropsy on 12 athipators m South
Carolina, USA - determining, prevalence. abundance. and
distribution  of  helminths i the  pastromtestinal tract
GOLDBERG e it (1991 extimated the prevalence and
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the abundance ot stomach nematodes 1 caunans captured
1 Paraguay.

Ten helminth species have been described as parasites of
the catman 1 the HBrazilian

“Pantanal’: 3 digenctic

trematodes - Huchypsolus scleropy Travassos, 1922,
(Jdhinericmenic microcephala Travassos. 1922,
Proteradiplostonm langeum {Dubois, 1988} 1
acantocephalan - Polvacanthorlivachius . rhopalorivecies
(Diesing, 1851y and 6 nematodes - Dwjardinascariy

fongrspicuta (Trvavassos, 1933). Brevimuldticaecum bavlisi
1933). A (Baylis.  1947),
Microplevra vazi (lravassos, 1933), Orileppascaris alaia

{Travassos, steklioveni
(Bavhs, 1997), and Dwardimascaris poulista Travassos,
1933 Recently. from matenal collected i the swrvey
analyzed bere, CATTO & AMATO (1993a, b) and CATTQO
& AMATO (1994) registered 12 additional species of
digenetic trematodes in (¢ pacare, five of which were
described as new species.

As biologists who study free living orgamisms have been
dong for a long time, parasitologists are now cvaluating
and discussing  the  structure mechamsms e helimind
commumntics. Since this 1s the ficst study 1 wlich
prevalence  and  abundance  of hebminth - species m
crocodihian hosts have been estunated, 1t 1s possible to make
between  (he  hehnmth  connnumties  of
crocodilians and that of other vertebrates. and 1o discuss the

variables which influence the orpanization of their helminth

COMmparisons

cotmnunities.
The objectives of this study are: 1. to deternune the parasite
vacare; 2. te detenmine the

community structure of (' ¢
influence of the host's sex. habitat (location of capture) -
lakes or “vazantes™”, and the scason of the vear on the
composition of the parasite community structure of ¢ ¢
yucare; and 3 to compare the parasite community structure
of ' ¢ yweare with that of other repules, amphibians,
tishes. and birds.

MATERIALS AND METHODS

The study area and the host sample size

The caimans were captured 1n lakes and “vazantes™
(scasonal  shallow, dramage  walercourses)  m the
Nhecolandia (187 3978, 56° 39°W) and the Paiaguas (18°
06°5. 567 36°W), subregions of the Brazilian ““Pantanal™.
From 1986 to 1989, 64 subadult and adult caimans (00 to
[17 cm snout to vent length) were captured live, sexed,
measured, weighted, and killed by intracerebral mjection of
cethyi alcohol.

CATTO & AMATO

The helminth data hase

Al necropsy, the organs were separated, opened, washed.
rasped, and the contents sieved through a 1490 mesh, The
recovery of all helminth specunens was attempted. excepl
when the presence of more than 200 proterodiplostomes.
acanthostomes or telorchiids in the intestine was suspected,
in which ¢ase two subsamples of 10% were exanuned aficer
the whole contents had been examined for other helmmth
groups. The digenctic trematodes and  acanthocephalans
AMATO  (1985) The
nentatodes were Nixed m AFA (ethyl atcohal 70% - 93 parts,

were  processed  according 1o
tormalin 37% - 5 parts and glactal acetic acid - 2 parts) a
65°C. stored m 70% ethyl aleobol. cleared in Amann’s
lactophenol and mounted in Canada halsam.

Definitions

The terms prevalence, mean intensity, abundance. and
infrapopulations were used according to MARGOLIS or /i
(1982), and infraconmmunity, was used according (o
HOLMLUS & PRICL (1980).

The terms  interspectfic  association  and interspecific
covariation, in this study, were used according to LUTDWIG
& REYNOLDS (1988). Interspecific association refers o
how often species arc found m the same host. 7o the
allinity or lack ol 1l for occurrence of two species (pairwisc
association} or simultancous association m a laree number
of species (overall association). Interspectiic covaciation s
the degree of covariarion n nfrapopulations ol wwo
concurrent specics, fe., how mueh the abundance of 4
particular species 1s mfluenced by the abundance of unothe
COTXISICNE §pLeics,

The structure ol the metuzouan parasite communily  was
investigated by determining  the tmportance value (D)
according to THUIL. e afii {(1985) who classificd the
parasites species as dominant, codommant, and sebordimate.

respectively.
Statistical analysis

The distribution of the observed number of helminth species
in each individual host was tested by Porsson. normal. and
negative binomial distributions. using  the  chi-square
poodness of fit rtest (Statgraphics Statistical  Graphies
System, STS Inc.. 1986).

Sevenly-mine percent of the total number of hehnnth
spacimens collected in the host samples belonged to the 14
mast prevalent specics (»28%). This number was chosen
arbitrarily, as 28% of 64 hosts 1s 18, whicl was considered o
reasonable number of hosts to apply statistical analysis
Therefore. the other nme species collected were not

considered for the following analysis.
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Helminth cormmunity structure of the caiman.

The diswibutions of specimens of the 14 most prevalent
species i the hosts were analyzed individually for negative
binomeal distribution using the chi-square goodness of fit test.
Clumped distribution was mvestigated using the chi-square 1o
(estsignificant departure of the variance/imean ratio from unity,
and  was measured by the negative binomial  paramcter
iNegbinomial BaS program, LUDWIG & REYNOLDS.
[988). The ncpative parwmneter & approaches zero as
overdispersion increases and, conversely, £ approaches o as
the variance approaches the mean. Since most helminth
species in this analysis revealed a non-normal distribution,
non-parametrie statistics were used in subsequent analy ses,

The influence of the sex. the scason of the year, and the habitat
{locaton of capture) vartables on the prevalence wnd on the
mtensities of mfection of the helmintl: species were tested by
the  chi-square and Mann-Whitney  tests,  respectively
(Statgraphics Statistical Graphies System, STS Ing.. 1986).

[nterspecific associations  (Jaccard’s  coclicient  and
chi-square test) were computed for pairwise combinations
of species. ax well as the variance ratio for overall species
association  {Spassoc BaS LUDWIG &
REYNOLIDS.  1988). ASSOCIALEON was

investigated between pairs of concurent speaies under the

program.
Interspecitic

null - hypothesis  that  the  species  are  independently
distributed by o chi-square statistic computed from a 2 x 2
contingency table. without the Yates correction. The
vartance ratio (VR) (SCHLUTER. [984), was used 1o test,
simultaneously. whether species are associated. Under a
null hypathesis of no associaton among species  the
expected value of VR is 1.0 IFVR = | or =0 |, the statistic
WU where W
was wsed Lo test the sigificant departure from the expecled

approximates a chi-square distribution,

value of no assoctation. Interspecific covariation between
infrapopulations of concurrenl species was investigated
using  the  Spearman rank  correlation  coclicient
(Neghinomial BaS program. TUDWIG & REYNOLDS.
[988). The Brllowm’s deversiey index, 11, using commaon
togariiums was caleulated as a measure of helminth species
diversity monfracommumtes. The values obtained in the
present study. calenlated using the commen foparithim, must
be multiplicd by 23026 10 be comparable 1o the values
obtained by KENNLEDY ef alii (1986) calculared using the
natural logarithn (GOATER er afii, 1987).

Throughout this paper. statements of statistical sigmficance
refer to P < 0.05.

RESULTS

The helmintgh fauna

Cavman ¢ vacare from the Brazilian “Pantanal”, has a

complex  helminth community. Prevatence  and  miean

111

Number of hosts
10

N N S WU T S I SN T I |
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Numbser of helminth specics

Fig. 1. Distribution of the helminth species of the caiman. Caiman
crocadiius yacare, in the Brazilian "Pantanal”.

mtensiues (SE) of 23 hehnminth species from male and
female catmans captured o [reshwater lakes and
“vazantes” o ospring-sunumer {October to March) and
fall-winter (April to September) and m the entire hosl
sample are listed i Table 1. All hosts had at least one
parasite species. Hosts had on average 8.3 (range 1-18)
species and 1262 (range 1-7.850} specimens The
digenetic trematodes were the dominant group with 13
species. comprising  79.5% of the total number of
specimens collected. Within this group. cight species off
proterodiplostomes represented 95 4% and 76% of the
total number ol digenetic trematodes and  helminth
specimens  collected.  respectively.  The  ascandond
nematodes, with five species. were the sccond most
diverse and abundant group and centributed with 17% of
the total helminth  specimens  collected The  penus
Brevimudticaccum. with twa species. represented 73% of the
nematodes and 13.5% of the total number of helmanth
specimens. Two digenetic trematode species and  three
nematode species are new to the host andfor geographical
distribution record (Table 1)

Lleven species (48%) were classified as: dominant - 6
nematodes. I

proterodiplostomes, 3 ascandoid

acanthocephalan, and 1 mucropleunid nematode: 6 (20%)
were classilled as codominant - 2 proterodiplostomes. 2
acanthostomes, 1 ascandoid nematode, and 1 telorchiid
digenctie trematode: and subordinate the remainmg six

species (26%) (Table 1),
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Table 1 - Distributior of the helminth parasites from the caiman, Caiman crocodilus yacare, in the Brazilian “Pantanal" Prevalence (P%:), mean
intansity of infection (1. +SE), according to sex, seascon of the year, habitat (location of capture), and total host sample size

Sox
Male Female
Helminth species Status* Site**  P{%) L P{%) |
Digenea
Paradiplostamum abreviatum ED a G2 5591266 68 2731108
Herpetodipiostomum caimancola [ a 60 1816 ks 2247
Cystadiplastomum hallyi GD a 62 12340 52 AT7x1Y
Prolecithodiplestemum constrictum FC a 8 TH=7 21 2i+27
Proterodiplostornum medusae GD a 73 123170 57 10129
Proteredplostormur tumidilum ED a 31 S184260 31 6001412
Froterodiplostomum globulare ED a 55 1442106 26 51£23
Froterediplostomum hreve EC a 33 3512193 15 335251
Froctocaecum darsaic FC a M Ly 10 e N
Cammanicola marajpara S a 15 264106 21 24420
Pseudatelarchis yacare: £c E] 3 g2-857 26 1215
Fzeudatelorchis caimanis ES d o 0 5 6
Stephancprora |acaretinga ES agh 2 1 10 83=53
Cyatocatyle brasilienss ES agh 2 1 15 6=
Pachypsalus scleraps &S a u] V] 5 1
Acanthocephaka
Polyacantharhynchus rhepalorhynchus GO a a1 3E7 73 35t1
Nematada
Brevimullivaeoum slekhover 50 b &7 186140 57 67242
Brevimulbicagcum bayhist (18] b 75 144:53 6B 33-10
Dupardinascans langispicula ED 21 33 128141 3 A3:53
Mugardinascans chabaud E3 hgh 4 12 Q 8]
Ortleppascaris alata GG ahg el 3-8 6 67
Micropleura vazi £ 4 H Fah l3t3] 244
Capillaria sp. 75 abgh 1S S 21 &1
Mean species richness 85105 77108
Mean intensity of infectran 15172342 121715892
Hrillouin a index (3L/+1.03 045003
Hast sample size aly 14

" L speoalst. G generalist. D dominant, © co dominant. 5 subordinate

Season Hahitat
Fali-winter Spring-summer Lakes "Vazantes” inml
P{%) i P(%) | P (%) | P{%] Pr% |
S5 184129 70 955-89 66 866 28 52 1132343 S B3 EDS
A4 =3 58 26=7 48 7.3 58 277 ) 10
66 75=25 54 129253 48 3249 67 13544 58 105430
25 24414 27 15-8 20 441 14 ARSI W 18-
74 15571 B4 16479 7O 4BHe 67 273189 6E 1761453
A7 SGRIa1 27 4nMBTT 18 0360 40 GO61275 31 5431214
40 Z71=241 o1 46418 40 18+7 51 152+138 A5 128489
1 1401115 40 332190 22 132480 320 480233 28 3510780
11 A4r/R 28 BOHHE 8] 0 b Q) o] il
22 1315 13 44-17 3 17 27 2810 V7 79
29 1318 e 137 22 10-8 35 9gad oY Flra
o] o] 2 5 3 8 o 0 1 b
7 22=11 2z 1 a 0 B 1549 4 1054
1 B2 2 1 0 a 10 S0 5 15-2
3 1 0 ¢ 0 8] 2 1 | '
74 4149 72 2618 S 1140 8E 428 I LY
52 185:82 &4 101+3Z 5% 123185 57 144-33 a4 13632
62 118+ 81 1144568 /0 49116 IS Thiihig vy 11536
a7 44400 24 a0+£32 et e -3 Gh 140047 32 1ME132
7 17 o] o] a Q S 12 2 12
v 196 7151 25 1617 35 18-9 34 178
70 2518 a3 714 a2 2214 57 3T 76 3
11 53 21 St 11 1543 el 61 17 et
7.5106 75086 7108 105:13 FEa
15114336 9434264 A43-i4 THET 1504 1260245
0544003 R0 04 Q601004 0.5810.03 Q57002
34 27 7 37 5]

*a-ntestine. b-slomach, ¢ abdominal cavily. d avidust. g new geographic record, h-new host record.

The helminth distribution pattern

The colonizatnon or dispersion of helinnth species e the
hast population did not difter from normal (x> 269.DF -
6. P 0.81) and Poisson (x2 — 475, DF — 6. P — 0.57)
distoibutions, but did differ from the negative hinommal
37.62. DY = B P< 0.05) (Ig. 1) In
contrast, the varance of the distribution of the {4 most

- : p
distribution {(x

abundant helmunth species was significantly greater than the
mean. which characterizes a clumped distribution. The
value of &, the parameter of the negative binomal
distribution. in each of the t4 most abundant species was

low, and was independent of host sex. season ol the vear,
and habirat (localitv of capture}. This 15 corroborated by
eight species i which the distribution of specimens in the
entire host sample did it a negative hinomial distribution

(Table 2).

The effects of the sex of the hosts, season of the year, and
habitat of the hosts (location of capture) on prevalence
and abundance

The sex of the host did not influence the infrapopudations
and the prevalences, sigmficantly. None of the species

Rev Bras Parasitol Vet 3, 2 109-118 (1994)
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Helminth community structure of the caiman.

Table 2 - Values for the negative binomial parameter (k) of
frequency distributions for the 14 most prevalent species parasites
of the caiman, Cawnan crocodylus yacare, In the Brazilian
‘Pantanal”, according 1o sex, season of the year, habitat (location of
capture), and total host sample size.

Helminth species Maile Female Spring- Fall-  Lakes “Vazantes" Total

summer winter

Digenea

Paradiplostomum abreviatum D13 015 013 014 0210 008 0.14°
Herpetodiplogtormum caimangols .25 0100 019 022 047" Q200 019
Cystodiplostomum hollyt DIGT 04T 01T 012t 0137 015 015

Frolecilhodiplosiomum medusae 0247 013 028 017 Q28 016 021
Brateradiplastormum tumtdilum 068 017 007 003 003 005 0047
Froteradiplostomum globulare Q16" 007" 014" 014 0120 013 013

Prolerediplostomum breve 005 001 011 004 005 007 0037
“seunotelerchis yacarn Qo ogs 009t 006 Q08T DO/ 0O
Acanthocephala

Polyacanthorhynchus

rhopalorhynchas 033 03t 029 G386 029 053 03
Nernatoda

Brevimulticarcum stekhiovern D16 018 014 0.18° 0200 013 0187
grevimulticagcum bayhs: 0260 0 015 0.34* 028 0227 D257
Dujardingscasis langispicula Q05 008" 005 005 005 005 005
Oille prascatis dlata Q.08 G177 01t 015 0100 013 00%®

* Vanance significantly greater than mean P £ 0.05.

! Frequancy distroutions it the negative binomeal distribution P 2000

showed sipnificant diflerences in prevalence, but two had
abundances mftluenced significantly by the scason of the
vear Orfleppascaris adata was more abundant in fall-winter
(P - 0.02), while HHerpetodipfastanmum caimenncali was
0.03) ('lable 3).

The habitat of host influenced belmmth disimbution. Seven

more abundant in spring-summer (P

species had sipnificantly larger infrapopulations (Table 3)
and one., Polvacanthorhivechus rhopatoriivachus, oceurred
more frequently m “vazantes™ than i lakes (x2 =765 P=
0.015). Furthermore. other species not ncluded i these
analyses (Drociocaccun dorsale, Cyatocotvle brasilicnsis,
Srephanoprora jacarenmsa, and Cammanicola maraoaray,
althouph havinge relatively high prevalences (4 .6-20 3%).
occurred exclusively or almost exclusively in hosts found
Tvazantes T (Table 1)

The interspecific associations and covariation
Twelve of the 91 possible pairwise associations among the

4 most prevalent specics were neeative. but not significant.

Twenty-seven of the 79 positive  associations  were

sipnificant. mainly  among proterodiplostomes and
ascanidotd  nematedes. Although  the 21 possible

associations among seven species of proterodiplostomes

and sin possible associations among  four species of

ascandoid nematodes represented 29.5% of the 91 possible
assoctations. the 16 sigmificant assoctations among these

groups did represent 68% of the significant associations

113

Table 3 - Helminth parasites of the caiman. Caiman crocedylus
yacare, with intensities of infection influenced by the season of the
year and the habitat {location of capture).

Season of the year Hatutat

Helminth species z P Z P

Pinterodipiostomum medusar 045 0 4607 s3] cims2
Patadiplostoenum abreviatum 166 0.0955 2938 0.o022
Cystodipfestomum hellyi 1.22 0.2182 227 00227
Herpetodiplostomum caimancola 21 00342 243 omv7
Brevimulticaecum stekhovem -0.91 03611 204 0.0408
Hrevimulticaecum hayhisi =133 0n1a 2 (046
Orleppascaris alata -2.31 0.0206 -075 04500

Polyacanthorhynchus rhapalorhynchus -1.92 0.0537 278 0006

Z-narrmdl aproximation to U™

P=Probability level

observed (Table 4). Simultaneously. the overall association
among the 14 most prevalent species was positive and
significant (VR — 315, W= 201.62, P = 0.0).

Table 4 lists the values of the Spesrman’s correlation
cocthicient (1s) for the 27 pars of species with sigatficant
interspecific assoctations. Six pairs of species had negative,
hut not significant, covariance. Sevenof the nine pairwise
positive,  covarlations  were

significant, among

protediplostomes and two among ascaridoid nematodes.

DISCUSSION

The mean species richness per host, prevalence, and mean
mtensitics of infection indicate that the canman’s helminth

communities 1 the Brazilizam “Pantanal ™™ are more complex
than those of the American alligators o South Carolina.
USA. HAZEN e afir (1978) coltected a total of six species
af helmiaths in alligators, which hosted fewer species
(mean = 2 6) and specimiens (mean  361). D the saime host
O e vacare, GOLDBERG ef afii (1991) collected in
Paraguay an cquivalent number ol species ol gastrie
nematodes, but both the prevalences (<714%) and the size of
the infrapopulations (<12} were much lower than those
reported m the present study. There are many varables
which influence the helminth dispersion, and alligators are o
different host species o another  hemisphere. Fower
prevalences and smaller mfrapopulations observed in the
same host captured rons the nuugins of the river in the
Brazilian “Pantanal™ borders are. probably. due to the
miluence of the habitat {ocation of capture), which s
discussed helow

The fact that from the 8 prolerodiplostome. 2 acanthostome.
and 4 among the 5 ascaridord nematode species being
dominant or codominant species. correborates the work of

Rev Bras Parasitol Vet 3 2, 109-118 {1994)
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Table 4 - Interspecific affinity among the 14 mast prevalent helminth
species from the caiman, Caiman crocodylus yacare, in the
Brazilian "Pantanal’

Interspecific association  Imerspeafic cavanation

Aelinunth species pairs (Jacard's coeficient) {rs)
Poiyacanthorhynchus thopalorhynchus ¢

Paradiplostornum abreviatum 052 Q.59
B rhapalorhynchus ¢

Herpelodiptastamum caimancota 0.53' 060"
P rhopalorhynchus /

Proterodiplostornum medusae 0.63" 042
Cystodiplostomum hollyi ¢/ P medusae 042" 0.47
C hally1 ! H. caimancala o s -0.01
C hallys i P. medusae Q.54 .48
C holly! ¢ Proferodiplostomun breve 0.37 016
Proteradiplostormum giobulare ¢

Protercdiplostomum turmidilum 0.39° o7
P, glabulare / P breve 0.35" 0.33
P tumidilum § P breve EEN Q.51
H casmanceola / P medusae 0.69' 013
H canmanesla i P breve 04" 0405
P medusae / P breve 03" 033
Rrevimulicaecum stekhaveni /

Erevimulticaecum bayhsi Q.63 (hege
Orleppascarns alata ¢

Duardinascaris longispicula 0367 -0.14
D dongispicula i B baylist Q.367 048"
P rhopalorhynchus ¢ 0. alata 037" -0.25
C. hollyi £ B. bayisi 0.60° 0.22
H camancola / O alata 037 Q.36
H caimancela /D longispicila 0.45" -0.08
P breve i D longispicula 037 013
P breve i B baylisi 053" 019
H.caimancola / B. bayisi 062" now
P rhopalorhynchus @ B stekhoven 057 0.37
P medusae / Pseudolelorchis yacare 043" 0.37
R stekhovens /P yacare 0.38' ooz
£ tumidium / P. rhopalarhynchus 037+ 015

' Ghrerved positive concurrent species pairs significantly greater than that expected under
the null hypothesis that the species are independently drstributed. by a chi-square analysis
of 2xZ contingency table (P=0.0%)

© Covarialion m abundance of species pars signitcantly and positively corelated
{Spearman s rank carrelation, P03 05)

BROOKS & (PGRADY (1989), who postulated that the
proterodiplostomes-echinostomes and ascaridoid
nematodes-acanthostomes/crocodilian systems as being the
groups with the oldest coevolutionary history. There is
much  discussion  about the developmemt of parasite
cotmmunities, as a result of co-speciatton {BROOKS, 1980)
or host capture (GOATTR er afii (1987),

In the same manner as the controversy about the
classification of parasite communitics as isolationists or
mteractive evolved to a continuum between these extremes,
the parasite communities also represent a continuum
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hetween  coevolutton  and  stochastic events, The
crocodilians‘helinths system (BROOKS, 1979 BROOKS
& OPGRADY. 1989) appeurs (o be a good example of
coevolution influence in the structure of ihe helnnnth
purasite conmunity.

The colomzation of hosts ay measured by prevalence and
intensity of infection was not imfluenced by the host sex and
scarcely by the season ol the vear. We have no biological
cxplanations for the larger frapopulations of () alura
fall-winter and of 77 caimancoli i spring-summer. Since
the helminth faung of the caimans is acquired only In
ingestion of intermediate hosts which are part of their diet
the helminth disteibution can be influenced  only by
qualitative and/or quantitative dictary changes wiich oceur
witlt age, sex, and behavior of the host or envirommental
factors such as scason of the vear and the habiat
Frvirommental factors alfect the population dynamics of
tntermediate hosts in the development of Tarval Tomns and
colomzation of intermediate hosts. The chimate m the

i

Brazilian “Pantanal™ 15 wropieal. therefore inhibition or

mterruption  of  feeding  common  to crocodihians ol
temperate chimate occurs only for some days i winter,
UGETANABARO (1989 did nol

sigrificant nfluence of age. sex. and season ol the vear on

Maorcover, observe
the dict of subadult and adult caimans o the same region of
the present study, fact that may explain the Iow mthienee of
these variables on the helminth prevaience and abundance.

The variable habitat (Jocation ol capture) {lakes vervin
“vazantes') mfluenced mamly  the disteitbunon ol the
lelimnth speaimens. Seven of the most prevalent species
bud larger mfrapopulations m “vazantes™ {Table 3) and
four other species, with relatively high prevalence. occurred
exclusively in this enviconment The unique occurrence of
O omarapoara 1 likes 1s attributed 1o the reeent movemen
of the host to this habitat. There are no qualitative and/or
about  the  dict of caimans

quantitative  studies

Svazantes', but the  seasonal  character ol these

walercourses  results 1 penods  of concentration of

defimuve  and  mtermediate hosts. nereasing the
transmission of parasites. The occurrence of some species
of digenetic trematodes. exclusively, i “vazantes” o
probably due to the exclusive occurrence of intermediate
hosts of these species in this environment, The lite eyeles of
the helminth parasites of the caiman are unknown. hut
BROOKS & OGRADY  (198%

acanthostomes, which colomzed crocodibians, came from

showed  that the

fish in estuarine environments or lotic waters where the
majority of crocodilian species live. The most prohahle
explanation is that the small teleosts, intermediate hosts of
the acanthoestomes. do not cccur i the fentic waters of

lakes.
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Adthough the species” dispersion in each host did indicated
a random distribution similar to that observed by GOAILR
ef olii {1987}, 10 three out of four species of salamanders,
the dispersion of the specimens of each hehmmth species
was clumped (Table 2), as commonly occurs with the
majority of the helminth specics (ANDERSON, 1982) The
observation that the vanance was significantly greater than
the mean i all of the analyzed species. resulting v a 4
parameter close o zero, mdependently of host sex, season
of the year, and habitat in the entire host population, shows
that, although the infrapopulations of some of the species
were influenced by the variable habitat, the pattern of
dispersion or clumped degree did not change. This agrees
with WALLACE & PENCE (1986), who, by studying the
helmimnth dispersion in blue-winged (eals, concluded that the
degree of overdispersion does not change, but the relative
nember  of specimens e the  infracommunities  does.
Therefore. bestdes the heterogeneity 1n the population of the
host (age. sex, and condition), individual host factors
(zeneucs and immunity), and larval helminth  clumped
disteibution n the intermediate hosts are unpertant to the
stabihity of the pattern of dispersion i the host population
(WALLACE & PENCE. 1986). In our studv. 17% of the
caimans hosted 76% of the wotal of helminths collected, 7e..
senerally one individual host had targe infrapopulations of
many helmmth species or, conversely, one mdividual host
was parasitized by only a few spectmens of many helminth
spectes. Thus, mdividual host susceptbility or clumped
larval distribution in the intermediate hosts may not be
sutbstannial, but 1s sufficient for the stabihty of the pattem of
the helmmth aggregated distribation. Cadman o ydeore in
the Brazilian “Pantanal” 15 parasitized by a large number of
congenerie species which, probably, make use of the same
intermediate hosts

The large species number and the many congeneric species.
with high prevalence and large intensitics of tnfection, may
indicate that the mfracommunitics of the caumans are not
depauperate and that vacant niches mav not be common,
both of which are traits of mteractive mfracomununities
(STOCK & HOLMES, 1988).

KENNEDY  ¢r wlr (1986). after accepung the great
compiexity ol bird inlracommunities in relation to those of
fish, listed some host variables which favor the production
of diverse. complex parasite communities: complexity of
the alimentary canal, endothermy, high vagility, broad diet,
selective feeding on prey which serve as intermediate hosts
for many helminth species, and exposure to direct helnunth
fife cvele. which enter by penctration. Crocodihians have «
simple alimentary canal. similar (o that of fish, have low
vagility, are cctothermic, have a small exposure 1o
helminths with direct life cycle, and are dietary generalists.
All of these factors, except one (the broad diet), predispose
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the crocodilians (o a depauperate and not complex helimmth
fauna, as we found 1o this study. In spite of crocodihians
being dielary generalists, studies carried oul in the sume
ared (UETANABARO, 1989 showed that caimans wn
freshwater lakes in the Brazilian “Pantanal ™ feed. mainly.
on molluscs, crustaceans. insect larvae, and Nish. o the
decreasig order. Aithough the bife cycles of digenctic
trematodes and ascandoid nematodes, the man groups of
caiman parasites, are unknown. melluscs are probably the
first and second intermediate hosts of the majority of the
digenetic trematode species. SPRENT (1979) reported frogs
as intermediate hosts of Dujardinascaris. Thus,  the
carman’s habit, in the Brazihan “Pantanal”, of feeding on
prey which serve as intermediate hosts for many helmimth
spectes 15, apparently, sullicient 1o overmnide all the other
tactors identified by KENNEDY e¢r ofii (1986) for the
production of depauperate infracommunities. Our data also
contradicts GOATER er afii (1987), who, after comparnng
the helminth communities of four species of ectothermic,
generalist, inscehivorous  salamanders with  endothermic
insectivorous bats (LOTZ & FONT, 1985}, suggested that
“the distinction 1 isolationist versys interaclive parasite
communities may be primarily a function of whether the
host s ectothermie or endothennie™. GOATLER «r wli
(1987} also proposed that natural helmnth communitics
comprised of phylogenatically unrelated  species. as
salamanders, will be primartly 1solatiomst m character,
wlule helminth communities comprised of congeners and
phylogenctically related species, as in the fesser scaups, in
wlhich the species transmitted by two species of amphipods
were dominant (BUSIE & HOLMES, 1986). will be
mieractuive,

The crocodilian host-parasite system has been pointed out
as an example of coevolution between hosts and their
helminths (BROOKS, 1979; BROOKS & OCGRADY,
1989) and caimans in the Brazilian “Pantanal ™ harbor imany
congenerie species. The signiftcantly  positive. everall
association between the most prevalent species and the 27
pasitive, significant pairwise associations, manly hefween
phylogenetically related species (proterodiplostomes and
ascaridoid nematedes), corroborate  the
GOATER e alii (1987 and owr hypothesis that the caimans
“Pantanal”™  feed, selectively, on

assertion by

m the DBrazlian
mtermediate hosts used by many phylogenetically related
hebminth species. Sunilarly. the nine positive, sipgnificant,
interspecific covanations (Table 4) occurred  between
phylogenetically related species.

Due o the absence of significant, negative, interspeerfic
associations and covariation, interspecific competition, 1l 1t
exisis, 15 not sufficiently strong to the point that the
presence of a species hampers or inhubits the colonization of
the same individual host by another species. Thus. although
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the occurrence of congeneric spectes tn the high mtensity
mfections is  frequent. a  predisponent tactor for an
interactive community. the helmmth commumty of ¢ ¢
sucede is not. We are collecting further data to analyze the
distnibution of each species along the intesting to investigate
competition for microhabitat.

In a review of 393 surveys of hehminth commumties of 153
species of amphibians and reptiles, AHO (1990} found a
maximunn of 10 helminth species in one host species {imean
3.0 £ 0.12) Individually, cach host was parasitized, at most,
by Nve species (mean 08 + 0 1) and 572 specimens
{mean ~ 59.6 + 19) of helminths. Comparing the heliminth
comimunities of herps with those of other vertebrates (fish,
birds, and mammals), AHOQ (1990) concluded that the
differences were dramatic, classifying  wmphibians and
reptiies as the hosts with the most depauperate helmmth
fauna ot all vertebrates. The helminth populations observed
in this study (1in terms of species richness, prevalence, imean
number of helimnth species, and abundance) are greater
than an any other host-parasite svstem and greater than
those observed in fish HOLMES (19903 and sinular o those
found 1w birds and mammals (KENNLEDY er ofir. 19860} in
spite of the complex abimentary tract. high vagility. and
greater exposure o direct hehninth Tife cycles i birds. The
values of the diversity indices found in (e vacere are high
when compared 1o those obtained by GOATHR ¢ afii
(19871 m salamanders. and higher vet, (han those oblamed
by KENNEDY ef afii (19806) in fresh-water fishes and birds.
BUSH & AHO (1990} called attention to the necessity of
parasitologie studies with an ecological approach in the
ropics. siice temperate-zone studies predominate (n the
lterature. The tropical and humid climate with undefined

scasons allows the canmans from the Brazihao ~Pantanal™
to have less gualitative and quantitative dictary restriction
throughout the vear and. 1n spite of diminished feeding mn
winter. they do not atilize the dormant period. common to
cethoternue anmmals of temperate climates. These [actors.
associated with the sclective feeding on prey which scrve as
intermediate hosts  for various  helminth  species. arc
responsible for the more complex helminth community of

caimans n relation to {ish, amphibians, and other reptiles.

SUMARIO

A comunidade parasitaria de helmintos dos crocodilianos
tem sido pouco estudada até a presente data. A distribuigio
dos helimintos no hospedeiro, as relagdes interespecificas, a
miluéncia do sexo. estagdo do ano ¢ o habitat (local de
captura) dos hospedeiros foram cstudados ae longo de 64
necropsias de jacards, (‘wiman crocodilus vacare, a (mica

CAITO & AMATO

espécice ¢ subespécie que ocorre no Pantanal brasileiro. com
o objenive de comparar a cstrutura de sua comunidade
parasitaria de hiehmntos com aquelas de outros répters,
anlibios, peixes e aves. As infracomumidades de helnmtos
dos jacarés do Pantanal brasileiro possuenm ciracteristicas
de comunidades imterativas. Estes Jucarés slio purasitados
por grande ndmero  de espécies. muitas  das gt
congenericas, com altas prevaléncias ¢ inlensidades de
infecegdo. Tmbora existam fatores  predisponentes para
interagdo  mtracspecifica. nie existiram - associagocs
negativas sigmficalivas ou covariagdn negativa entre os
pares de espéeies co-ocorrentes presentes. A varivel sexo
do hospederro, nao mfluenciou as prevaléneras ¢ as
mtensidades de infecgdio; a varavel estagdo do ano.
mfluenciou a intensidade de infecgiio de duas espicies:
()I‘f]’(,’[?,')(f.\‘(,’(”',’ﬁ (H'Lf.r{i' (& 1[I’(f,"/)('f“(/;‘f?/“.\'.’UIH.’I‘I.’I (‘(l’[i’jl’(l’,’l‘(‘(‘l"(a’,‘ <
labitat

a variavel do  hospedenro Hocal de captura)

influenciou a prevaléneta de uma espécic -
Pofvacanthorfiviiciue rhopatorfnenchns. ¢ as iniensidades
de miltcgio de sete outras cspéeies. A maror complexidade
¢ diversidade de infecgdo das infracomunidades dox jaciés
no Pantanal hrasileiro, em relagdo dquelas de ontros répteis.
anfibios. ¢ mesmo de peixes ¢ aves. ¢ aunibuda o dieta
setetiva dos hospedeiros. a qual ¢ mtegrada por oreanismos
que funcionam  como  hospedeiros iermedarios para
muitas espécies de helmmtos encontradas,

PALAVRAS-CUHAN L Caimian crocodins Yacare . Jacares,

Pantanal. andlise ceoldgiea.
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