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One hundred specimens of chub mackerel, Scomber japonicus Houttuyn, 1782 (Osteichthyes. Scombridag)
collected from the coastal zone of the State of Rio de Janeiro, Brazil (21-23°S, 41-45°W), from June 2001 to April
2002, were necropsied to study their parasites. All fish were parasitized by one or more metazoan. Fifteen species
of parasites were collected. Digeneans and the nematodes were the majority of the parasite specimens collected,
with 70.5% and 20.4%, respectively. Opechona sp. was the dominant specieswith highest preval ence and abundance.
The parasites of S. japonicus showed the typical overdispersed pattern of distribution. Three parasite species
showed correlation between the host's total body length and abundance. Kuhnia scombri (Kuhn, 1829), K.
scombercolias Nasir et Fuentes Zambrano, 1983 and Raphidascaris sp. showed differencesin the prevalence and/
or abundance in relation to sex of the host. The mean parasite species richness was not correlated with the host's
total body length. Two pairs of ectoparasites shared significant positive covariation and association; in the
infracommunities of larval stages of endoparasites one pair show significant positive covariation and another pair
show significant positive association between their abundance and prevalence, respectively. Quantitative and
qualitative aspects of the parasite communities of S. japonicus from Brazil and Argentinareinforce the hypothesis

of the existence of one fish populational stock in the Southwestern Atlantic Ocean.
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RESUMO

Entre junho de 2001 e abril de 2002 foram necropsiados 100
espécimes de Scomber japonicus, Houttuyn, 1782
(Osteichthyes: Scombridae) provenientes do litoral do Esta
do do Rio de Janeiro, Brasil (21-23°S, 41-45°W). Todos os
peixes estavam parasitados por pelo menos uma espécie de
metazoario. Foram col etadas quinze espéciesde parasitos. Os
digenéticos e nematdides constituiram a maioria dos espéci-

1Curso de Pos-Graduagao em Ciéncias Veterinérias, Universidade Fede-
ral Rural do Rio de Janeiro (UFRRJ).

?Departamento de ParasitologiaAnimal, Instituto de Veterinéria, UFRRJ,
Caixa Postal 74.508, CEP 23851-970, Seropédica, RJ, Brasil. E-mail:
jllugue@ufrrj.br

3Bolsista PIBIC (CNPg/UFRRJ).

mes coletados, com 70,5% e 20,4%, respectivamente.
Opechona sp. foi a espécie dominante, com maiores valores
de abundancia e prevaléncia. Os parasitos de S. japonicus
apresentaram um tipico padr&o de distribuicdo superdispersa.
Trés espécies de parasitos apresentaram correlacdo entre o
comprimento total do hospedeiro e a abundancia. Kuhnia
scombri (Kuhn, 1829), K. scombercolias Nasir & Fuentes-
Zambrano, 1983 e Raphidascaris sp. apresentaram diferen-
¢as na prevaléncia e/ou abundancia em relacdo ao sexo do
hospedeiro. A riqueza parasitéria ndo apresentou correlacdo
com o comprimento total do hospedeiro. Dois pares de
ectoparasitos apresentaram covariagdo e associagdo positiva
significativa. Nas infracomunidades de estégios larvais de
endoparasitos, um par de espécies mostrou covariacdo posi-
tivae um outro associacdo positiva entre suas abundancias e
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preval éncias, respectivamente. Aspectos quantitativos e qua-
litativos da comunidade parasitéria de S. japonicus reforcam
a hipétese da existéncia de apenas um estoque populacional
desta espécie no Oceano Atléantico da Américado Sul.

PALAVRAS-CHAVE: Ecologia parasitéria, estrutura da co-
munidade, Scombridae, Scomber japonicus, Brasil.

INTRODUCTION

Scomber japonicus Houttuyn isacoastal pelagic species,
to a lesser extent epipelagic to mesopelagic over the conti-
nental slope. Thisisacircumtropical speciesinhabitingwarm
water belt of Atlantic, Indian and Pacific oceans and adjacent
seas. In Americaeast coast isfound from Nova Scotiato Ar-
gentina (COLLETTE; NAUEN, 1983; HAIMOVICI et al.,
1994; FIGUEIREDO; MENEZES, 2000). In the Southern
Brazilian littoral, chub mackerel populationsare founded near
to the shoalings of engraulid and clupeid fishes (ZAVALA-
CAMIM; SECKENDORFF, 1985).

Some taxonomic papers on the parasites of S. japonicus
from Brazil were published: Travassos et al. (1965), Rego
and Santos (1983), and Fernandes et al. (1985) on digeneans;
Rego and Santos (1983) and Eiras and Rego (1987) on
didymozoids; Rego and Santos (1983) and Rohde and Watson
(1985) on monogeneans, Rego (1987) on acanthocephalans;
Vicente and Santos (1974) and Rego and Santos (1983) on
nematodes. Studies on quantitative aspects of the parasites of
S japonicus from the Brazilian coastal zone were made by
Rego and Santos (1983) and Rohde et al. (1995). Additional
quantitative studies of parasitesof S. japonicusfrom the South
American Atlantic Ocean were made by Rohde et al. (1995)
and Cremonte and Sardella (1997) from Argentina. Recently,
Costa et a. (2003) recorded infection by larval stages of
Anisakis spp. parasitic S. japonicusfrom Madeiraisland, Por-
tugal.

In this report, we analyzed the metazoan parasite
community of S japonicusfrom the coastal zone of the State
of Rio de Janeiro, at the component and infracommunity
levels.

MATERIALSAND METHODS

We examined 100 specimens of S. japonicus from June
2001 to April 2002. Local fishermen collected fish from
coastal zone of the State of Rio de Janeiro (21-23°S, 41-45°W),
Brazil. Thefisheswereidentified according to Figueiredo and
Menezes (2000) and measured 20 — 32 cm (mean = 25.7 +
2.8 cm) intotal length. The averagetotal length of male (25.4
+2.7cm, n=76) and female (26.8 + 2.9 cm, n = 24) fishesin
the study sample were significantly different by the t-Student
test (t=-2.114; P=0.034).

The analysis included only parasite species with
prevalence greater than 10% (BUSH et al., 1990). The
variance to mean ratio of parasite abundance (index of
dispersion) was used to determine distribution patterns and
tested by the d statistical index (LUDWIG; REYNOLDS,
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1988). The dominance frequency and the relative dominance
(number of specimens of one species/total nhumber of
specimens of all species in the infracommunity) of each
parasite species were calculated according to Rohde et al.
(1995). Spearman’s rank correlation coefficient r_ was
calculated to determine possible correlations between the
host’stotal body length and abundance of parasites. Pearson’s
correlation coefficient r was used as an indication of the
relationship between the host's total body length and the
prevalence of parasites, with previous arcsine transformation
of the prevalence data (ZAR, 1996). The possible influence
of host sex on abundance and prevalence of parasites was
tested using the Z normal approximation to the Mann-Whitney
test and the chi-square test, respectively. The possible
interspecific association between concurrent species was
determined using the chi-square test. Possible covariation
among the abundance of concurrent species was analyzed
using the Spearman rank correlation coefficient. Parasite
infracommunities were separated into three groups —
ectoparasites (monogeneans and didymozoid), adult
endoparasites (digeneans) and larval stages of endoparasites
(cestodes, acanthocephalans and nematodes) — to determine
possible interspecific associations. Ecological terminology
followsBUSH et al. (1997). Statistical significancelevel was
evaluated at P [] 0.05.

Voucher specimens of helminths were deposited in the
Colegdo Helmintol 6gicado I nstituto Oswal do Cruz (CHIOC),
Rio de Janeiro, Brazil; copepods were deposited in the Cole-
¢&o de Crustaceado Museu Naciona (MNRJ), QuintadaBoa
Vista, Rio de Janeiro, RJ, Brazil.

RESULTS

Component community - Fifteen species of metazoan
parasiteswerecollected (Table 1). The mgjority of the parasites
specimens collected were digeneans (70.5%), followed by
the nematodes (20.4%). Opechona sp. was the predominant
species, with 3,711 specimens collected (52.5% of all
parasites); and showed the highest values of mean relative
dominance and frequency of dominance (Table 2). Opechona
sp., Nematobothrium scombri (Taschenberg, 1879) and
Raphidascaris sp. showed correlation between the host's to-
tal body length and abundance (Table 3). Kuhnia scombri, K.
scombercolias and Raphidascaris sp. showed differencesin
the prevalence and/or abundancein relation to sex of the host.
The abundance and the prevalence of K. scombri, K.
scombercolias and Raphidascaris sp. were significant higher
in the female (0.6 and 25%; 8; 25.3 and 71%) than the male
(0.1 and 6.5%; 2.4; 10.7 and 46%) hosts, respectively (Table
4).

Infracommunities — All fish were parasitized by at least
one parasite species. A total of 7,069 individual parasiteswas
collected, with mean of 70.6 parasites/fish. The values of the
dispersion for the ectoparasites and endoparasiteswere 16.911
(d = 43.828) and 184.167 (d = 176.915), respectively.
Relationships between the total parasite abundance and the
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Table 1. Prevalence, intensity, mean intensity, mean abundance, and site of infection of
the metazoan parasites of Scomber japonicus from the coastal zone of the State of Rio

de Janeiro, Brazil.

Parasites Prevalence Intensity Mean Mean Site of

(%) intensity abundance infection

Digenea

Lecithocladium harpodontis 80 1-131 12.7+16.8 10.2+15.8 Stomach

(CHIOC 36239)

Nematobothrium scombri 55 1-30 4.6+4.9 2.5+4.3 Operculum

(CHIOC 36240)

Opechona sp. 85 1-568 43.6+£89.3 37.1+83.8 Intestine

(CHIOC 36241)

Monogenea

Grubea cochlear 18 1-5 1.6+1 0.3+0.7 Gills

(CHIOC 36242)

Kuhnia scombercolias 46 1-53 8.2+12 3.7¥9.1 Gills

(CHIOC 36243)

Kuhnia scombri 11 1-7 2.1+1.7 0.2+0.8 Gills

(CHIOC 36244)

Cestoda

Scolex pleuronectis 30 1-26 5.1+5.8 1.5+3.9 Intestine

(CHIOC 36245)

Acanthocephala

Corynosoma australe 12 1-4 1.4+0.9 0.1+0.5 Mesenteries

(cystacanth) (CHIOC 36246)

Corynosoma sp. 10 1-4 2.1+0.9 0.2+0.7 Mesenteries

(cystacanth) (CHIOC 36247)

Rhadinorhynchus pristis 7 1-4 1.8+1.2 0.1+0.5 Intestine

(CHIOC 36248)

Nematoda

Anisakis sp. (larval) 4 1-8 3.5+3.3 0.1+0.8 Mesenteries

(CHIOC 35232)

Contracaecum sp. (larval) 2 1-4 2.5+2.1 <0.1 Mesenteries

(CHIOC 35233)

Raphidascaris sp. (larval) 52 1-159 27.4+36.8 14.2429.8  Mesenteries

(CHIOC 35234)

Copepoda

Caligus pelamydis 2 1-2 1.5+0.7 <0.1 Gills

(MNRJ 19196)

Clavellisa scombri 2 - 1 <0.1 Gill rakers

(MNRJ 19197)

host's total body length (r = 0.142, P = 0.156) of fish were
not observed. The mean parasite species richness 4.8 + 1.7
(1-9), was not correlated with the host' s total body length (r_
=0.190, P = 0.068). Five hosts were infected by one parasite
species and 11, 21, 23, 17, 15, 6, 1 and 1 had multiple
infections with 2, 3, 4, 5, 6, 7, 8 and 9 parasite species,
respectively.

Two pairs of ectoparasites shared significant positive
covariation and associations (Table5). Onepair of larval stages

of endoparasites (Scolex pleuronectis - Raphidascaris sp.)
showed significant positive covariation (r .= 0.240, P = 0.015)
and another pair of larval stages of endoparasites (Scolex
pleuronectis - Corynosoma sp.) showed significant positive
associations (2= 4.76, P= 0.029).

DISCUSSION

Scomber japonicus showed a parasite community with
dominance by endoparasites. The digeneans Lecithocladium
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Table 2. Frequency of dominance and mean relative dominance
of the metazoan parasites of Scomber japonicus from the
coastal zone of the State of Rio de Janeiro, Brazil.

Parasites Frequency of Frequency of Mean relative
dominance dominance dominance

shared with one

or more species
Lecithocladium harpodontis 31 5 0.283+0.261
Nematobothrium scombri 5 3 0.087+0.141
Opechona sp. 36 9 0.342+0.267
Grubea cochlear 1 0 0.019+0.109
Kuhnia scombercolias 2 0 0.057+0.122
Kuhnia scombri 0 0 0.001+0.005
Scolex pleuronectis 2 1 0.032+0.087
Corynosoma australe 1 0 0.023+0.105
Corynosoma sp. 0 0 0.011+0.089
Raphidascaris sp. 13 1 0.137+0.201

Table 3. Spearman’s rank correlation coefficient (r) and
Pearson’s correlation coefficient (r) values used to evaluate
possible relationships among the total length of Scomber
japonicus, abundance and prevalence of the components of
its parasite community from the coastal zone of the State of
Rio de Janeiro, Brazil.

Parasites r P r P
Lecithocladium harpodontis ~ -0.060  0.552 -0.592  0.407
Nematobothrium scombri -0.222* 0.026 -0.687 0.313
Opechona sp. 0.201* 0.044 -0.674 0.325
Grubea cochlear -0.129  0.200 -0.843 0.156
Kuhnia scombercolias -0.025 0.802 -0.554 0.445
Kuhnia scombri 0.002 0.978 -0.049 0.950
Scolex pleuronectis -0.126  0.208 -0.272 0.728
Corynosoma australe 0.127 0.205 0.778 0.221
Corynosoma sp. 0.215 0.278  0.097 0.902
Raphidascaris sp. 0.466* 0.001 0.097 0.902

(*) significant values, P: significance level.

harpodontis Srivastava, 1942, N. scombri and Opechona sp.,
were the more prevalent and abundant species. Dominance
of endoparasites has been recorded in other fishes from Rio
deJaneiro (SILVA et ., 2000; ALVES; LUQUE, 2001), and
thissituation would be related with the feeding behavior of S.
japonicuswhich have adiet composed by fishes, euphausiids
and cephalopods. (COLLETTE; NAUEN, 1983;
HAIMOVICI etd., 1994, FIGUEIREDO; MENEZES, 2000),
which are possible intermediate hosts of digeneans
(NIKOLAEVA, 1985; BRAY; GIBSON, 1990; K@IE, 1991).
Moreover, Opechona spp. are considered stenoxenic species
and were recorded parasitic in species of Scomber (BRAY;
GIBSON 1990, 1997).

The presence of larval stages of cestodes,
acanthocephal ans and nematodes suggesting that S. japonicus
might be occupy an intermediate trophic level at the marine
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Table 4. Normal approximation Zc of Mann-Whitney test and
chi-square (y?) test values used to evaluate possible
relationships between the sex of Scomber japonicus and
abundance and prevalence of the components of its parasites
community from the coastal zone of Rio de Janeiro, Brazil.

Parasites Zc P %2 P

Lecithocladium harpodontis ~ -0.758 0.448 0.49 0.482
Nematobothrium scombri -0.178 0.858 0.01 0.985
Opechona sp. -1.914 0.055 0.15 0.694
Grubea cochlear -0.338 0.735 0.04 0.845
Kuhnia scombercolias -2.465*  0.013 3.46  0.063
Kuhnia scombri -2.482*  0.013 6.32* 0.012
Scolex pleuronectis -1.883 0.059 1.36 0.244
Corynosoma australe -0.034 0.972 0.40 0.526
Corynosoma sp. -0.058 0.931 0.22 0.639
Raphidascaris sp. -2.542*  0.011 6.14* 0.013

(*) significant values, P: significance level.

Table 5. Concurrent species pairs of ectoparasites on Scomber
Japonicus from the coastal zone of the State of Rio de Janeiro,
Brazil.

Species pairs r P %2 P
Grubea cochlear - 0.189 0.058 0.99 0.320
Kuhnia scombercolias
G. cochlear— K. scombri 0.328* <0.001 11.18* <0.001
K. scombercolias — K. scombri  0.453* <0.001 10.04* 0.001
Nematobothrium scombri - 0.086 0.391 1.21 0.271
G. cochlear
N. scombri — K. scombercolias 0.126  0.209 2.06 0.151
N. scombri - K. scombri 0.033 0.740 056 0.453

(r) Spearman rank correlation coefficient; (x?) chi-square test; (*)
significant values; P: significance level.

food web confirming chub mackerel as part of the diet of
other tel eosts as Coryphaena hippurus Linnaeus and Thunnus
albacares (Bonnaterre) (ZAVALA-CAMIN; SECKEN-
DORFF, 1985). For instance, Navone et al. (1998) described
thelife cycle of Hysterothylaciumaduncum (Rudolphi, 1802)
and suggested that S. japonicus is an intermediate and
definitive host of this nematode. In addition, one of themain
food items of S. japonicus are planktivorous fishes, mainly
the anchovies (Engraulidae). Recent papers showed the
parasite communities of anchovies from Argentina as hosts
of numerous larval stages of parasites of carnivorous fishes,
including the chub mackerd (TIMI et al., 1999). Thissituation
could be an example of the importance of the food web
structure as determinant of parasite species richness and
diversity in the marine ecosystem (MARCOGLIESE, 2001).

A preliminary study made by Rego and Santos (1983)
recorded parasites from a sample of 50 specimens of S.
japonicus from Rio de Janeiro, and given information on the
prevalence of 13 helminth parasites. The parasite fauna
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described by Rego and Santos (1983) showed similarity with
the species of Digenea and Monogenea but differences in
Cestoda and Acanthocephala. Copepods were not included
in Rego and Santos (1983). Also, prevalence val ues detected
in the present work were higher than those determined by
Rego and Santos (1983). Also, Rohde et al. (1995) recorded
Six ectoparasite species (three monogenean and three copepod)
parasitic on 98 S. japonicus from an unspecified Brazilian
locality, from these speciesonly Caligus productus Dana, 1852
was not recorded in the present work.

Cremonte and Sardella (1997) studied the parasite fauna
of 173 specimens of S. japonicus from two localities from
Argentina. In this case, a quantitative analysis was made in
order to determine the possible presence of two populational
stocks of S japonicus in this region. The number of species
recorded by Cremonte and Sardella (1997) was lower than
the recorded in the present paper. This is not the first case
where the parasite richness of the fishes from the Brazilian
coastal zone is higher than the fishes from Argentina
(SARDELLA et d., 1995; 1998). Alves and Luque (2001)
and Alves et al. (2002) showed similar pattern for
Micropogonias furnieri (Desmarest) and Genypterus
brasiliensis Regan. This situation could be an indicator of a
possiblelatitudinal gradient of the parasitism in marinefishes
from South American Atlantic, in concordance with the
hypothesisof ahigher biodiversity intheregions near to equa-
torial line, stated with reserves by Rohde (1999).

By other hand, Cremonte and Sardella (1997) stated that
the qualitative differences between the component parasite
communitiesof S japonicusfrom Brazil and Argentinamight
be explained by the presence of different populational stocks
inboth regions. Neverthel ess, Seckendorff and Zavala-Camin
(1985) proposed the existence of an unique migratory
population or stock of S. japonicus between Brazil and Ar-
gentina. Although Perrota et al. (1990) were found
morphometric differences between the Brazil and Argentine
specimens of S. japonicus, the quantitative similarity of the
parasite communities of S japonicus from these two regions
reinforce the hypothesis of the existence of one stock only in
the Southwestern Atlantic.

Some patterns were detected in the parasite community
of S japonicus: the total parasite abundance and the parasite
richness were not correlated with size of the host. The
correlation among the total length of the fishes and the
prevalence and abundance of parasite species is possibly
originated by accumulative infection and it is a pattern
anteriorly found in other marine fishes from Rio de Janeiro
(LUQUE et al., 1996; KNOFF et al., 1997; CHAVES;
LUQUE, 1999). Exceptions are expected because this type
of relationshipisstrongly influenced by changesin thefeeding
habits of the fish correlated with the age (SAAD-FARES;
COMBES, 1992).

Moreover, the ectoparasites K. scombri and K.
scombercolias and the larval of Raphidascaris sp. showing
differencesin their prevalences and/or abundancesin relation

Alves et al.

to the host sex. These correlations were surprising because
differencesin biological conditions of male and female chub
mackerel are unknown. However, thispattern can be explained
at least for Raphidascaris sp. because the abundance of this
parasite was positively correlated with host’s total length.
Moreover, thelengths of male and femal e chub mackerel were
significantly different; thus, this relationship is confounded
with the apparent inequalities between female and male
infection levels. Quantitative relationships of the sex of the
host with the infection levels of some components of the
parasite infracommunitieswere al so detected in other marine
fishesfrom Brazil (LUQUE et ., 1996; KNOFF et al., 1997;
CHAVES; LUQUE, 1999; ALVES; LUQUE, 2001).
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