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No previous studies were carried out on aspects of the helminth assemblages of Seriolella porosa. 
The present study aims to analyze the metazoan parasite of S. porosa and establish the relationship 
between the parasitic variations and both fish size and sex. A total of 101 specimens of S. porosa 
from San Matías Gulf, Argentina were examined between September and October 2006. Thirteen 
species were reported with a total of 3366 parasites. Lecithocladium cristatum was the most 
prevalent, dominant and abundant species. The average species richness was 3.2 ± 1.20. The 
evenness showed an inverse correlation with the total number of parasites and did not reveal 
differences between host sexes. None of the parasite species showed interspecific associations 
with each other. The average richness of the infracommunity was significantly less than the 
component community. The helminth community of the silver warehou shows little diversity with 
many satellite species and only two core species (Anisakis sp. and L. cristatum). Further studies, 
using parasites as stock indicators, would indicate whether the San Matías population represents a 
reproductive aggregation that penetrates the gulf seasonally in winter or whether it is a permanent 
stock isolated from the continental shelf. 
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Resumen

Palabras clave: Ecología parasitaria, ensambles helmínticos, peces, Seriolella porosa, 

Hasta el momento no se llevaron a cabo estudios sobre aspectos de los ensambles de helmintos de 
Seriolella porosa. El presente estudio se propone analizar el ensamble de metazoos parásitos de S. 
porosa y establecer las interrelaciones entre variaciones en la estructura parasitaria y el sexo y 
tamaño del hospedador. Se examinó un total de 101 especímenes de S. porosa capturados entre 
septiembre y octubre de 2006 en el Golfo San Matías, Argentina. Trece especies y un total de 3366 
parásitos fueron registrados. La especie más prevalente, dominante y abundante fue 
Lecithocladium cristatum. La riqueza específica fue de 3.2 ± 1.20. La equitatividad mostró una 
correlación inversa con el número total de parásitos y no reveló diferencias entre sexos. Ninguna 
de las especies parásitas mostró asociación interespecífica con otras especies del ensamble. La 
riqueza promedio de la infracomunidad fue significativamente menor que aquella del 
componente comunitario. La comunidad de helmintos del savorín mostró poca diversidad con 
varias especies satélites y solo dos especies centrales (core) (Anisakis sp. and L. cristatum). El 
presente podría constituir la base para identificar stocks poblacionales, empleando parásitos, para 
demostrar si la población del Golfo San Matías es un conjunto reproductivo que penetra 
estacionalmente al Golfo en invierno, o si se trata de un stock propio del Golfo y separado física y 
reproductivamente de los  savorines de la Plataforma Continental Argentina.

INTRODUCTION Ramos Alves & Luque, 2001; Iannacone & 
Alvariño, 2008). Seriolella porosa Guichenot  
1848 (silver warehou) is an important fish 
resource of the Argentine Sea (Sánchez & Bezzi, 
2004). Its distribution extends from 35° to 55° S 
(Garciarena & Perrotta, 2002). Commercial  
landings of this resource underwent a growing 
trend over the last 20 years as "by catch" in the 
hake fishery (Cousseau & Perrota, 1998). It was 
described by Perier & Di Giácomo (2002) as “a 
seasonal fish resource which uses the area as a 
spawning ground and nursery” in the San Matías 
Gulf fishery. Up to the present only two studies 
have been made on the parasitological status of 
this fish in the South Atlantic Ocean (Guagliardo 
et al., 2009, 2010). 

It would be expected that S. porosa carries 
several parasite species to upper levels of the 
food chain because it occupies an intermediate 
level in the food web. Since there are no records 
of aspects of the helminthic assemblages of the 
silver warehou, the aims of this study were to 
analyze them at the component and 
infracommunity levels and to evaluate the 
relationship between the parasitic burden and  
fish size and sex.

Knowledge of helminth fish parasite 
communities from commercial fisheries reveals 
basic information as well as applicable data for 
studies on population stocks (Timi, 2007; 
Braicovich & Timi, 2008), the health of 
ecosystems (Palm & Rückert, 2009) and the 
sanitary state of the fish (Valero et al., 2006; 
Jakob & Palm, 2006). 

In view of recent studies, the parasitic fauna of 
fish appears to be governed by the trophic habits 
and availability of the hosts, as well as the range 
of depth and migration processes (Rhode, 1984;  
Kennedy et al., 1986; Poulin, 1995; Klimpel et 
al., 2003, 2006a, b). This implies that parasites 
are important indicators of the habitat and 
trophic status of fish in marine ecosystems 
(Klimpel et al., 2003). Many studies consider 
that the host size is a factor that influences the 
formation of parasitic assemblages (Thoney, 
1993; Sardella et al., 1995; Balboa & George-
Nascimento, 1998), being a more influential 
parameter than host sex (Luque et al., 1996; 
Knoff et al., 1997; González & Acuña, 2000; 
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A total of 101 specimens of S. porosa (68 males, 
32 females and 1 undetermined) were examined 
between September and October 2006. The area 
of capture was the northern sector of San Matías 
Gulf (41°00'S, 64°00'W), Argentina. The fish 
were caught by commercial fleet trawlers from 
San Antonio Oeste port. Host size (cm), weight 
(g) and sex were determined. The gonad/somatic 
index was estimated as GSI= (gonad 
weight/total weight)*100. Parasites were 
extracted from the gills, body cavity and 
digestive lumen. They were subsequently 
relaxed in hot saline solution, fixed in 5% 
formalin and stored in 70% alcohol. Part of the 
helminth sample was stained with Langeron's 
hydrochloric carmine cleared in clove oil and 
mounted in Canada balsam. Nematodes and 
acanthocephalans were made transparent in hot 
alcohol-glycerine. Parasite prevalence, 
abundance and the intensity of infection were 
calculated following Bush et al. (1997). 
Specimens of digenean trematodes were 
deposited in the collection of the Museum of La 
Plata (Argentina) under the following numbers 
of collection: Lecithocladium cristatum 
(Voucher MLP 5935), Elytrophalloides oatesi 
(Voucher MLP 5936), Gonocerca cfr. phycidis 
(Voucher MLP 7937) & Aponurus laguncula 
(Voucher MLP 5938).

The community structure was analyzed at the 
component community and infracommunity 
levels. Species with prevalences ��10 % were 
considered as component species in the 
infracommunities (Bush et al., 1990). 

The variance/mean ratio (coefficient of 
dispersion) was used to determine the 
distribution patterns at  the level of 
infrapopulations. In order to quantify the 
influence of parasite species in the community, 
the specific importance (IE = (relative 
prevalence + relative abundance) x 100) was 
estimated according to Bursey et al. (2001). At 
the infracommunity level, the richness, mean 
diversity and evenness when richness was 
higher than four species (Brillouin based 
evenness index) were calculated (Mouillot et al., 

2005). The qualitative association between pairs 
of parasite species was estimated by using the 
correlation Φ coefficient (Combes, 1983). At the 
component community level, the relative 
dominance (number of specimens of one species 
in respect of the total number of specimens of all 
species in the infracommunity) of each parasite 
species was calculated according to Morales & 
Pino de Morales (1987). The dominance 
frequencies and the co-dominances were also 
calculated. The ecto/endoparasite ratio was 
determined as the number of ectoparasite 
species/number of endoparasite species. 

The species richness, the total number of 
parasites, the Simpson index of diversity 
(Pielou, 1975; Krebs, 1989), the Shannon-
Wiener index of diversity and evenness were 
calculated after Magurran (1988). The 
correlations between the total number of 
parasites, richness, diversity and evenness in 
relation to host weight and total length were 
tested using Spearman's rank correlation 
coefficient (Siegel & Castellan, 1995). Evenness 
was also correlated with the total number of 
parasites. This latter parameter was compared 
with host sex using the nonparametric Mann-
Whitney U test (Siegel & Castellan, 1995). The 
strategy of colonization, allogenic or autogenic 
species, was assessed according to Bush et al. 
(2001). 

The mean total body length and weight of fish 
were 39.60 ± 4.68 and 514.55 ± 264.25 
respectively. The mean GSI was 0.052 (0.009 – 
0.230) in females. Most of the females (75%) 
had not reached the first sexual maturity length 
(< 45 cm). A total of 3366 helminths, mostly 
endoparasites, were recorded and a total of 
thirteen taxa were identified. The ectoparasite 
versus endoparasite relationship was low (R= 
0.18). The helminth assemblage was highly 
dominated by digenean (2309 or 68.6% of the 
specimens). All component community species 
(prevalence 10%) had an aggregated pattern of 
distribution. Table 1 shows that Lecitochladium 
cristatum was not only dominant but also the 

MATERIALS AND METHODS

RESULTS
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most abundant and prevalent species and it was 
also of greater relative influence in the 
community (IE= 1870.2). 

Only one fish was free of parasites, five fishes 
(4.95 %) harboured a single species while 95 
hosts (94.05 %) showed multiple infestations, 
with a richness range of two to six parasite 
species. The average infracommunity species 
richness was 3.2 ± 1.20. Co-dominances were 
not frequent. All parasite species were autogenic 
in their colonization strategy, completing their 
life-cycles in aquatic hosts within the same 
ecosystem.

Both the infracommunity and the component 
community descriptors are shown in Table 2.

The richness and total number of parasites 
showed significant correlation with the size of 
the hosts, while only diversity was correlated 
with body weight (Table 3). The evenness 
showed an inverse correlation with the total 
number of parasites.

No significant differences were observed 
between males and females (U= 1057, p= 0.82) 
in the total parasite burden and none of the 
species showed any strong interspecific 
associations.

Two species of Seriolella reported from the 
Southwestern Atlantic are: S. porosa Guichenot 
1848 and S. caerulea Guichenot 1848. Although 
there is a latitudinal overlap between these two 
species, they are rarely found together as they 
live at different levels in the water column 
(Cousseau & Díaz de Astarloa, 1993). In the San  
Matías Gulf, S. porosa is the species that has 
undergone rising and sustained catches, so it is 
an important fishery resource in its distribution 
area (Garciarena & Perrota, 2002; Perier & Di 
Giácomo, 2002). 

This study is the first comprehensive approach 
on silver warehou helminth  assemblages. Our 
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Table 2. Community descriptors of Seriolella porosa in San Matías Gulf (Argentina).

Component community Infracommunity
Total number of species                           13 Mean species per host (±SD)            3.12 ± 1.20                 
Total number of helminths                 3366 Mean helminth per host (± SD)   33.3 ± 27.6
Diversity indices
- Shannon-Wiener                 1.28 
- Simpson                                              0.64                     

Mean diversity (Brillouin) (±SD, rank)
 

                                         0.23 ± 0.13 [0.00-0.56]

 
Evenness (Shannon-Wiener)              

  
0.50

                    
Mean evenness (Brillouin) (± SD, rank) 

 
                                        

0.40 ±  0.19 [0.127-0.96]
Dominance
(Berger-Parker)                                 0.53

Percentage of  infracommunities dominated by 
the dominant species                       55.45 %

Tabla 3. Relationships (Spearman correlation) between infracommunities descriptors and the size and weigth of  
Seriolella porosa from Golfo San Matías(Argentina). r : Spearman's coefficient; critical p-value = 0.05.s

Infracommunity descriptor Size Total weigth
  rs                             p

 
  rs                              p

Total number of parasites
 

0.31                      0.002**
 

0.18                        0.062
Richness 0.23                      0.022*  0.18                        0.074
Diversity (Brillouin)
 

0.16                      0.098
 

0.35                        0.00**
Evenness (Brillouin) -0.13                     0.21 0.04                        0.73

DISCUSSION
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records barely coincide with any previous 
studies of Seriolella spp.; in S. violacea 
Guichenot, 1848 from the Peruvian coast there 
were no species in common with the present 
survey. The monogenean Paraeurysorchis 
sarmientoi (Tantalean, 1974) Tantalean, 
Martinez & Escalante, 1985 and the cestode 
Neobothriocephalus aspinosus Mateo & 
Bullock, 1966 are the only two species reported 
from this South Pacific host (Iannacone 2003). 
Additionally, S. porosa showed no similarities 
with the endoparasites of S. brama (Günther, 
1860) from New Zealand although the 
monogenean species were the same (Rhode et 
al., 1980). None of the digeneans in this work 
were recorded for S. punctata in Tasmania (Bray 
& Cribbs, 2003).

According to Cortés & Muñoz (2008) 
infracommunity studies constitute the first step 
to any parasitological analysis within or between 
species of hosts through their parasitological 
descriptors. In the present study, all component 
species of S. porosa follow the typical 
aggregated pattern of distribution. As stated by 
several authors, aggregation is common 
behavior in parasitic life (Crofton, 1971; Esch & 
Fernández, 1993). A wide range of biological 
processes generates this type of distribution 
(Morales & Pino de Morales, 1987). According 
to Janovy (1992) the structures of parasite 
populations and their frequency distributions 
would be the result of mostly ecological 
processes. The prey of the fishes could be 
c o n s i d e r e d  a s  c a r r i e r s  o f  t h e s e  
infracommunities, in agreement with the 
concept of "instant infracommunities" (Bush et 
al., 1993), perhaps transmiting many parasites 
with the intake of few intermediate hosts and 
vice versa, thus determining the distribution 
pattern of parasites.

In our study ectoparasites species were scarce. 
This fact agrees with the parasitism present in 
teleosts from the South Atlantic coast (Sardella 
& Timi, 1996; Tanzola et al., 1997; Tanzola & 
Guagliardo, 2000; Sardella & Timi, 2004; Timi 
et al., 2005; Timi & Lanfranchi, 2009). In the 
north Bonaerense region of the Argentine Sea, 
the dominance of larval parasites, in terms of 

parasite prevalence and abundance, seems to be 
the rule (Timi & Lanfranchi, 2009). The fact that 
we have reported a dominance of adult stages at 
higher latitude in our study, probably reflects a 
particular biogeographic region where the 
ecology component governs the parasitic 
assemblages of the silver warehou in a different 
way. It was noted that the mean richness of the 
infracommunities was significantly less than the 
total number of species from the component 
community. This situation agrees with the idea 
that the infracommunities rarely include all 
species present at the component community 
level (Poulin, 1998).

Seven species, with prevalences lower than 10% 
were not included in the component community 
a n a l y s i s  ( P s e u d o t e r r a n o v a  s p . ,  
Hysterothylacium, sp.,  Philometra cf. 
seriolellae, Corynosoma australe, C. cetaceum, 
Nybelinia sp. and Gonocerca cf. phycidis). 

The average richness of the infracommunities 
(3.12 ± 1.20) represents a common value in other 
host/parasite systems, ranging from two to five 
species per host (Cordeiro & Luque, 2004; 
Mouillot et al., 2005; Jacob & Palm, 2006; 
Rodríguez-González & Vidal-Martínez, 2008; 
Timi & Lanfranchi, 2009). In comparison, it 
should be noted that the average richness of S. 
porosa was slightly less than the value recorded 
for S. violacea in Chilean waters (4.60 ± 1.54) 
(Mouillot et al. 2005). In this study, the most 
recruited species with prevalence > 50% were L. 
cristatum, N. seriolellae and Anisakis sp.

The richness was positively correlated with the 
size of the hosts. In larger fish more food is 
consumed, so consequently an increase in the 
exposure to the infective stages of the parasites is 
expected (Poulin, 1995).

When both the Shannon-Wiener and Simpson 
indexes were compared in respect of the  
Brillouin values, the mean values for the 
infracommunities were lower than the 
component community. 

Until the present time, the most common mean 
value of helminth diversity in marine fish 
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infracommunities is less than two. Based on 
previous records (Ramos Alves et al., 2002; 
Cordeiro & Luque, 2004; Sardella & Timi, 2004; 
Timi & Lanfranchi, 2009; Palm & Rückert, 
2009) the parasite assemblage of silver warehou 
shows little diversity, with many satellite species 
and only two central ones (Anisakis sp. and L. 
cristatum).

The evenness is a measure of the unequal 
representation of species in a hypothetical 
community in which all species are equally 
common (Krebs 1989). In this work, the 
evenness was 0.50, while the mean value of 
evenness in the infracommunities was lower 
(0.40) showing an unequal distribution of the 
specific abundance. These values can perhaps be 
explained by the high dominance of L. 
cristatum. Evenness was not correlated with 
either size or weight of the host but showed a 
highly significant inverse correlation with the 
total number of parasites. We have noted that the 
greatest number of helminths were L. cristatum 
and Anisakis sp., both of them with the highest 
dominances.

None of the species showed any interspecific 
association with each other (Table IV). A 
common pattern in many host species is the 
absence of sexual differences in the prevalence 
and/or parasitic intensities (Ramos Alves & 
Luque, 2001; Knoff et al., 1997; Luque et al., 
1996; Iannacone, 2003). Accordingly, no 
differences in the total number of parasites were 
reported here, discarding selective parasitism or 
differential trophic behavior between sexes.

In respect of the colonizing ability in the 
Argentine Sea of cestodes, nematodes and 
acanthocephalans recorded in the silver 
warehou, they may be considered as generalists, 
as they have previously been recorded in several 
hosts in the South Atlantic. It is likely that some 
infect S. porosa accidently, especially those with 
low prevalences, due to the trophic behavior of 
this host (Forciniti & Pérez Macri, 1992; 
Sánchez & Prenski, 1996). However it should be 
noted that both, monogeneans and digeneans, 
have demonstrated selective colonization 
strategies in the Atlantic Ocean.

Previous studies on the use of parasites as 
biological tags of South Atlantic fish stocks have 
been able to discriminate populations of 
Merluccius hubbsi Marini, 1933 (Sardella & 
Timi, 2004), Scomber japonicus (Houttuyn, 
1782) (Cremonte & Sardella, 1997); Engraulis 
anchoita HUbbs & Marini, 1935 (Timi, 2003), 
Cynoscion guatucupa Cuvier 1830 (Timi et al., 
2005), Eleginops maclovinus (Valenciennes, 
1839) Dollo, 1904 (Brickle & MacKenzie, 
2007) Percophis brasiliensis Quoy & Gaimard, 
1824 (Braicovich & Timi, 2008) and Pinguipes 
brasilianus Cuvier, 1829 (Timi et al., 2008). The 
only information about seasonal migration in the 
area of distribution of the silver warehou in the 
Argentine Sea is in the San Matías Gulf (Perier 
& Di Giácomo, 2002). Further studies, using 
parasites as stock indicators, might show 
whether the San Matías Gulf population 
represents a reproductive aggregation that enters 
the gulf in winter, looking for better 
environmental conditions or whether it is a 
permanent stock isolated from the continental 
shelf. 
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Mr. Paul Osovnikar from the Instituto de 
Biología Marina y Pesquera Ate. Storni, 
province of Río Negro, Argentina, for his 
collaboration in obtaining the samples of S. 
porosa. 

ACKNOWLEDGEMENTS

Balboa, L & George-Nascimento, M. 1998. 
Variaciones ontogenéticas y entre años en 
las infracomunidades de parásitos 
metazoos de dos peces marinos de Chile. 
Revista Chilena de Historia Natural, vol. 
71, pp. 27 - 37.

Braicovich, PE, González, RA & Tanzola, RD. 
2005. First record of Corynosoma 
a u s t r a l e  ( A c a n t h o c e p h a l a ,  
Polymorphidae) parasitizing seahorse 

BIBLIOGRAPHIC REFERENCES



92

Neotrop. Helminthol., 8(2), 2014

Hippocampus sp. (Pisces, Syngnathidae) 
in Patagonia. Acta Parasitologica, vol. 50, 
pp.145 - 149.

Braicovich, PE & Timi, JT. 2008. Parasites as 
biological tags for stock discrimination of 
the Brazilian flathead Percophis 
brasiliensis in the south-west Atlantic. 
Journal of Fish Biology, vol. 73, pp. 557 - 
571.

Braicovich, PE. 2008. Diversidad y ecología 
parasitarias a de Percophys brasiliensis 
Quoid et Gaimard, 1824, (Osteichthyes: 
Percophidae) (Pez Palo) en el Mar 
Argentino, PhD Thesis, Universidad 
Nacional de Mar del Plata, 214 pp.

Bray, RA & Cribbs, TH. 2003. New species of 
O p e c h o n a  L o o s s ,  1 9 0 7  a n d  
Cephalolepidapedon Yamaguti, 1970 
(Digenea: Lepocreadiidae) from fishes off 
northern Tasmania.  Papers  and 
Proceedings of the Royal Society of 
Tasman, vol. 137, pp. 1 - 5.

Brickle, P, Mackenzie, K & Pike, A. 2006. 
Variations in the parasite fauna of the 
Patagonian toothfish (Dissostichus 
eleginoides Smitt, 1898), with length, 
season, and depth of habitat around the 
Falkland Islands. Journal of Parasitology, 
vol. 92, pp. 282 - 291.

Brickle, P & Mackenzie, K. 2007. Parasites as 
biological tags for Eleginops maclovinus 
(Teleostei: Eleginopidae) around the 
F a l k l a n d  I s l a n d s .  J o u r n a l  o f  
Helminthology,  vol. 81, pp. 147-153.

Bursey, CR, Goldberg, SR & Parmelee, JR. 
2001. Gastrointestinal helminths of 51 
species of anurans from Reserva Cuzco 
Amazón ico ,  Peru .  Compara t ive  
Parasitology, vol. 68, pp. 21-35.

Bush, AO, Aho, JM & Kennedy, CR.1990. 
Ecologica l  versus  phy logene t ic  
determinants of helminth parasite 
community richness. Evolutionary 
Ecology, vol. 4, pp. 1- 20.

Bush, AO, Heard, RW & Overstreet, RM. 1993. 
I n t e r m e d i a t e  h o s t s  a s  s o u rc e  
communities. Canadian Journal of 
Zoology, vol. 71, pp. 1358 - 1363.

Bush, AO, Lafferty, KD, Lotz, JM & Shostak, 
AW. 1997.  Parasitology meets ecology on

its own terms: Margolis et al. revisited. 
Journal of Parasitology, vol. 83, pp. 575 - 
583.

Bush, AO, Fernández, JC, Esch, GW & Seed, 
JR. 2001. Parasitism: The diversity and 
ecology of animal parasites. Cambridge 
University Press, U.K., 566 pp.

Combes, C. 1983. Aplication à l'écology 
parasitaire des indices d'association 
fondés sur le caractère présence-
abscence. Vie et Milieu, vol. 33, pp. 203 - 
212.

Cordeiro, AS & Luque, JL. 2004. Community 
ecology of the metazoan parasites of 
atlantic moonfish, Selene setapinnis 
(Osteichthyes: Carangidae) from the 
coastal zone of the state of Rio de Janeiro, 
Brazil. Brazilian Journal of Biology, vol. 
64, pp.399-406.

Cortés, Y & Muñoz, G. 2008. Infracomunidades 
de parásitos eumetazoos del bagre de mar 
Aphos porosus (Valenciennes, 1837) 
(Actinopterygii: Batrachoidiformes) en 
Chile central. Revista de Biología Marina 
y Oceanografía, vol. 43, pp.255-263.

Cousseau, MB & Díaz de Astarloa, JM. 1993. El 
género Brevoortia en la costa Atlántica 
sudamericana. Frente Marítimo, vol.14, 
pp.49-57.

Cousseau, MB & Perrotta, RG. 1998. Peces 
marinos de Argentina. Biología, 
distribución, pesca. Publicaciones 
Especiales INIDEP, Mar del Plata, 
Argentina, 163 pp.

Cremonte, F & Sardella, NH. 1997. The parasita 
Fauna of Scomber japonicus Houttuyn, 
1782 (Pisces: Scombridae) in two zones of 
the Argentine Sea. Fisheries Research, 
vol. 31, pp.  1 - 9.

Crofton, HD. 1971. A quantitative approach to 
parasitism. Parasitology, vol. 62, pp. 179 -
193.

Esch, GW & Fernández, JC. 1993. A functional 
biology of parasitism. Chapman & Hall 
(Eds.), London, 337 pp.

Forcitini, L & Pérez Macri, G. 1992. 
Contribución al crecimiento del sistema 
digestivo y la alimentación del savorín 
(Seriolella porosa). Frente Marítimo, 
vol.12, pp.129 - 137.



93

Guagliardo et al. Helminthic assemblages of Seriolella porosa

Gaevskaya, AV, Rodyuk, GN & Parukhin, AM. 
1990. Peculiarities and formation of 
parasitofauna of the Patagonian toothfish 
Dissostichus eleginoides. Biologiyal 
Morya, vol.4, pp.23-28.

Garciarena, AD & Perrotta, RG. 2002. 
Características biológicas y de la pesca 
del savorín Seriolella porosa (Pisces: 
Centrolophidae) del Mar Argentino. 
Revista del Instituto Nacional de 
Investigación y Desarrollo Pesquero. 
Informe Técnico, vol.4, pp.1-19.

González, T & Acuña, E. 2000. Influence of host 
size and sex on the endohelminth 
infracommunities of the red rockfish 
Sebastes capensis off northern Chile. 
Journal of Parasitology, vol. 86, pp.854 - 
857.

Guagliardo, SE. 2003. Estudio sistemático, 
biológico y ecológico de los cestodes 
t r i p a n o r r i n c o s  ( E u c e s t o d a :  
Trypanorhyncha) parásitos de peces 
marinos en el área de Bahía Blanca. PhD 
Thesis, Universidad Nacional de Sur, 
Bahía Blanca, Argentina, 298 pp.

Guagliardo, SE, De Salvo, N, Schwerdt, CB, 
Galeano, NA & Tanzola, RD. 2009. 
Anisákidos del savorín, Seriolella porosa 
(Pisces, Centrolophidae). Análisis de la 
interacción parásito-hospedador.  
BioScriba, vol. 2, pp.106-114.

Guagliardo, SE, Schwerdt, CB, Martorelli, SR, 
Galeano, NA & Tanzola, RD. 2010. 
Digenean trematodes of  Seriolella porosa 
(Pisces, Centrolophidae) in San Matías 
Gulf, Argentina. Acta Parasitologica vol. 
55, pp.29-38.

Iannacone, J. 2003. Tres metazoos parásitos de 
la cojinoba Seriolella violacea Guichenot 
(Pisces, Centrolophidae), Callao, Perú. 
Revista Brasileira de Zoología vol. 20, 
pp.257-260.

Iannacone, J & Alvariño, L. 2008. Influencia del 
tamaño y sexo de Peprilus medius (Peters) 
(Stromateidae: Perciformes) capturados 
en chorrillos, Lima, Perú, sobre su 
comunidad parasitaria. Neotropical 
Helminthology, vol. 2, pp.62-70. 

Incorvaia, IS & Díaz de Astarloa, JM. 1998. 
Estudio preliminar de las larvas 

(Nematoda: Ascaridida) parásito de 
Paralichthys orbygnyanus (Valenciennes, 
1839) y Paralichthys patagonicus (Pisces: 
Pleuronectiformes). Boletín Chileno de 
Parasitología,  vol.53, pp.38-42.

Jakob, E & Palm, H. 2006. Parasites of 
commercially important fish species from 
the southern Java coast, Indonesia, 
including the distribution pattern of 
trypanorhynch cestodes. Verhandlungen 
der Gesellschaft für Ichthyologie, vol.  5, 
pp. 165-191.

Janovy, J, Clopton, RE & Percival, TJ. 1992. The 
roles of ecological and evolutionary 
influences in providing structure to 
parasite species assemblages. Journal of 
Parasitology, vol. 78, pp. 630 - 640.

Kennedy, CR, Bush A & Aho, JM. 1986. 
Patterns in helminth communities: why 
are birds and fish so different? 
Parasitology, vol. 93, pp. 205 - 215.

Klimpel, S, Seehagen, A & Palm, H. 2003. 
Metazoan parasites and feeding 
behaviour of four small-sized sh species 
from the central North Sea. Parasitology 
Research vol. 91, pp. 290 - 297.

Klimpel, S, Palm, H, Busch, MW, Kellermanns, 
E & Ruckert, S. 2006a. Fish parasites in 
the Arctic deep-sea: poor diversity in 
pelagic sh species vs. heavy parasite 
load in a demersal sh. Deep-Sea 
Research Pt I, vol. 53, pp.1167 - 181.

Klimpel, S, Ruckert, S, Piatkowski, U, Palm, H 
& Hanel, R. 2006b. Diet and metazoan 
parasites of silver scabbard sh 
Lepidopus caudatus from the Great 
Meteor Seamount (North Atlantic). 
Marine Ecology Progress Series, 
vol.315,pp.249-257.

Knoff, M, Luque, JL & Amato, JF. 1997. 
Community ecology of the metazoan 
parasites of grey mullets, Mugil platanus 
(Osteichthyes: Mugilidae) from the 
littoral of the state of Rio de Janeiro, 
Brazil. Revista Brasileira de Biología, vol. 
57, pp. 441- 454.

Krebs, CJ. 1989. Ecological Methodology. 
Harper Colins Publishers, New York, 654 
pp.

Laskowski, Z & Zdzitowiecki, K. 2005.  The



94

Neotrop. Helminthol., 8(2), 2014

helminth fauna of some notothenioid 
fishes collected from the shelf of Argentine 
Islands, West Antarctica. Polish Polar 
Research, vol. 26, pp.315-324.

Luque, JL, Amato, JF & Takemoto, RM. 1996. 
Comparative analysis of the communities 
of metazoan parasites of Orthopristis 
ruber and Haemulon steindachneri 
(Osteichthyes: Haemiuridae) from the 
southeastern Brazilian litoral: I. 
Structure and influence of the size and sex 
of hosts. Revista Brasileira de Biología, 
vol. 56, pp.279-292.

Magurran, AE. 1988. Ecological diversity and 
its measurement. Princeton University 
Press, Princeton, USA, 167 pp.

Mackenzie, K & Longshaw, M.1995. Parasites 
of the hakes Merluccius australis and M. 
hubbsi in the waters around the Falk land 
Islands, southern Chile, and Argentina, 
with an assessment of their potential value 
as biological tags. Canadian Journal of 
Fisheries and Aquatic Sciences,  vol. 52, 
pp. 213-224.

Morales, G & Pino de Morales, LA. 1987. 
Parasitología cuantitativa. Fundación 
Fondo Editorial  Acta Científica 
Venezolana, Caracas, Venezuela, 132 pp.

Mouillot, D, George-Nascimento, M & Poulin, 
R. 2005. Richness, structure and 
functioning in metazoan parasite 
communities. Oikos, vol.109, pp.447-460.

Navone, GT, Sardella, NH & Timi, JT. 1998.  
Ocurrence of larvae and adults of 
Hysterothylacium aduncum (Rudolphi, 
1802) (Nematoda: Anisakidae) in fishes 
and invertebrates in the Argentine Sea. 
Parasite, vol. 5, pp. 127-136.

Palm, H & Rückert, S. 2009. A new approach to 
visualize ecosystem health by using 
parasites. Parasitology Research, vol. 
105, pp. 539 -553.

Perier,  M & Di Giácomo, E. 2002. El savorín 
Seriolella porosa como un recurso 
estacional en el Golfo San Matías, 
República Argentina. Revista del Instituto 
Nacional de Investigación y Desarrollo 
Pesquero, vol.15, 15-26.

Pielou, EC. 1975. Ecological diversity. New 
York, J. Willey & Sons, 165 pp.

Poulin, R. 1995. Phylogeny, ecology, and the 
richness of parasite communities in 
vertebrates. Ecological Monographs, vol. 
65, pp. 283 - 302.

Poulin, R. 1998. Evolutionaty ecology of 
Parasites. Chapman & Hall, London, 212 
pp.

Ramos Alves, D & Luque, JL. 2001. Aspectos 
quantitativos das infrapopulações de 
metazoários parasitos de Micropogonias 
furnieri (Osteichthyes: Sciaenidae) do 
litoral do estado do Rio de Janeiro, Brasil. 
Parasitología  al Día, vol. 25, pp. 30-35.

Ramos Alves, D, Luque, JL & Paraguassú, AR. 
2002. Community Ecology of the 
Metazoan Parasites of Pink Cusk-eel, 
Genypterus brasiliensis (Osteichthyes: 
Ophidiidae), from the Coastal Zone of the 
State of Rio de Janeiro, Brazil. Memórias 
do Instituto Oswaldo Cruz, vol. 97, pp. 
683 - 689. 

Rodríguez-González, A & Vidal-Martínez, VM. 
2008. The helminth communities of 
tonguefish (Symphurus plagiusa) of the 
Campeche coast, México. Revista 
Mexicana de Biodiversidad, vol. 79, pp. 
159 - 173.

Rohde, K. 1984. Ecology of marine parasites. 
Helgoland Marine Research, vol. 37, pp. 5 
- 33.

Rohde, K, Roubal, F & Hewitt, G. 1980. 
Ectoparasitic Monogenea, Digenea and 
Copepoda from the gills of some marine 
fishes of New Caledonia and New 
Zealand. New Zealand Journal of Marine 
and  Freshwater Research, vol. 14, pp.1-
13.

Sánchez, RP & Bezzi, SI. 2004. El Mar 
Argentino y sus recursos pesqueros. Tomo 
4. Los peces marinos de interés pesquero. 
Caracterización biológica y evaluación 
del estado de explotación. Publicaciones 
especiales Revista del Instituto Nacional 
de Investigación y Desarrollo Pesquero, 
Mar del Plata, 359 pp.

Sánchez, F & Prenski, B. 1996. Ecología trófica 
de peces demersales en el Golfo San 
Jorge. Revista del Instituto Nacional de 
Investigación y Desarrollo Pesquero, vol. 
10, pp.57-72.



95

Guagliardo et al. Helminthic assemblages of Seriolella porosa

Sardella, NH, Etchegoin, JA & Martorelli, SR. 
1995. Las comunidades parasitarias de 
Micropogonias furnieri (corvina) en 
Argentina .  Boletín del  Insti tuto 
Oceanográfico de  Venezuela, 34,  pp. 41-
47. 

Sardella, NH & Timi, JT. 1996. Parasite 
communities of Merluccius hubbsi from 
the  Argentinean-Uruguayan Common 
Fishing Zone. Fisheries Research, 27, pp. 
81 - 88.

Sardella, NH &Timi, JT. 2004. Parasites of 
Argentine hake in the Argentine Sea: 
population and infracommunity structure 
as evidence for host stock discrimination. 
Journal of Fish Biology, vol. 65, pp.1472 - 
1488.

Sardella, NH, Avendaño, MF & Timi, JT. 1998. 
Parasite communities of Genypterus 
blacodes and G. brasiliensis (Pisces: 
O p h i d i i d a e )  f r o m  A r g e n t i n a .  
Helminthologia, vol. 35, pp. 209 - 218. 

Sardella, NH, Mattiucci, S, Timi, J, Bastida, RO, 
Rodríguez, DH & Nascetti, G. 2005. 
Corynosoma australe Johnston, 1937 and 
C. cetaceum Johnston & Best, 1942 
(Acanthocephala: Polymorphidae) from 
marine mammals  and f ishes  in  
Argentinian waters: allozyme markers 
and taxonomic status. Systematic 
Parasitolology, vol. 61, pp.143-156. 

Siegel, S & Castellan, NJ. 1995. Estadística no 
Paramétrica aplicada a las ciencias de la 
conducta. Editorial Trillas, México, 437 
pp.

Suriano, DM & Sutton, CA. 1981. Contribución 
a l  c o n o c i m i e n t o  d e  l a  f a u n a  
parasitológica Argentina. VII. Digeneos 
de peces de la plataforma del mar 
Argentino. Revista del  Museo de  La 
Plata, Nueva Serie, Sección Zoología, vol. 
12, pp.261-271. 

Szidat, L. 1950. Los parásitos del róbalo 
(Eleginops maclovinus Cuv & Val). Actas 
Primer Congreso Nacional de Pesquerías 
Marítimas e Industriales. Mar del Plata, 
Argentina, vol.2, pp. 235-270.

Szidat, L. 1955. La fauna de parásitos de 
Merluccius hubbsi como carácter auxiliar 
para la solución de problemas 

sistemáticos y zoogeográficos del género 
Merluccius L. Revista del Museo 
Argentino de Ciencias Naturales 
Bernardino Rivadavia Zool, vol.4, pp.1-
54.

Szidat, L. 1961. Versuch einer Zoogeographie 
des Sud-Atlant ik  mit  Hil fe  von 
Lei tparasi ten der  Meeresf ische .  
Parasitologische Schrift-reihe, vol. 
13,pp.1-98.

Szidat, L & Graefe, G. 1968. The parasites of 
Parachaenichthys charcoti an Antarctic 
fish, in relation to problems of 
zoogeography Symposium on Antarctic 
Oceanography (Santiago). International 
Council of Science Unions, Special 
Committee in Antarctic Research 169 – 
170.

Tanzola, RD, Guagliardo, SE, Brízzola, SM & 
Arias, MV. 1997. Helminth fauna of 
Porichthys porosissimus  (Pisces: 
Batrachoidiformes) in the estuary of 
Bahía Blanca Argentina. Helminthologia, 
vol. 34, pp. 221-227.

Tanzola, RD & Guagliardo, SE. 2000. Helminth 
fauna of the Argentine conger, Conger 
orbignyanus (Pisces: Anguilliformes). 
Helminthologia, vol. 37, pp. 229-232.

Tanzola, RD & Guagliardo, SE. 2004. 
Nematodes anisákidos presentes en peces 
del área de Bahía Blanca y el riesgo 
potencial de anisakidosis humana. 
Revista de la  Asociación Médica Bahía 
Blanca, vol.14, pp. 67-73.

Thoney, DA. 1993. Community ecology of the 
parasites of adult spot, Leiostomus 
xanthurus,  and Atlantic croaker, 
Micropogonias undulatus (Sciaenidae) in 
the Cape Hatteras region. Journal of Fish 
Biology, vol. 43, pp. 781-804.

Timi, JT. 2003. Parasites of Argentine anchovy 
in the Southwest Atlantic: latitudinal 
patterns and their use for discrimination 
of host populations. Journal of Fish 
Biology, vol. 63, pp. 90-107.  

Timi, JT. 2007. Parasites as biological tags for 
stock discrimination in marine fish from 
South American Atlantic waters. Journal 
of Helminthology, vol. 81, pp.107-111.  

Timi, JT & Poulin, R. 2003.  Parasite community



Timi, JT & Lanfranchi, AL. 2009. The 
importance of the compound community 
on the parasite infracommunity structure 
in a small benthic fish. Parasitology 
Research, vol. 104, pp. 295 - 302. 

Valero, A, Paniagua, MI, Hierro, I, Díaz, V, 
Valderrama, MJ, Benitez, R & Adroher, 
FJ. 2006. Anisakid parasites of two 
forkbeards (Phycis blennoides and Phycis 
phycis) from the Mediterranean coasts of 
Andalucía (Southern Spain). Parasitology 
International, vol. 55, pp. 1-5. 

Zdzitowiecki, K. 1989. New data on the 
morphology and distribution of two 
acanthocephalans, Andracantha baylisi 
(Zdzitowiecki, 1986) comb. n. and 
Corynosoma australe Johnston, 1937. 
Acta Parasitologica, vol. 34, pp.167-172. 

Received June 11, 2014.
Accepted August 14, 2014.

structure within and across host 
populations of a marine pelagic fish: how 
repeatable is it? International Journal for 
Parasitology vol.33, pp.1353 -1362.  

Timi, JT, Luque, JL & Sardella, NH. 2005. 
Parasites of Cynoscion guatucupa along 
South American Atlantic coasts: evidence 
for stock discrimination. Journal of Fish 
Biology, vol. 67, pp. 1603 - 1618. 

Timi, JT, Sardella, NH & Navone, GT. 2001. 
Parasitic nematodes of Engraulis 
anchoita Hubbs et Marini, 1935 (Pisces: 
Engrauliidae) off the Argentine and 
Uruguayan coasts, South West Atlantic. 
Acta Parasitologica, vol. 46, pp.186 - 193.  

Timi, JT, Lanfranchi, AL, Etchegoin, JA & 
Cremonte, F. 2008. Parasites of the 
braz i l ian  sandperch ,  Pinguipes  
b r a s i l i a n u s .  A  t o o l  f o r  s t o c k  
discrimination in the Argentine Sea. 
Journal of Fish Biology, vol. 72, pp.1332  
- 1342. 

Neotrop. Helminthol., 8(2), 2014


