











Table 2. Indices for weight (%W) and frequency of occurrence (%FO) of all diet items found in S. variolatus, for 2008 and
2009 and the total data / Indices de peso (%W) y de frecuencia de ocurrencia (%FO) de todos los itemes dietarios encontrados

en S. variolatus, para los afios 2008 y 2009 y el total de datos

sp. in previous studies, Table 1), with low abundance and
prevalence. This result contrasts with the greater parasite
diversity of the congeneric continental species, S. gigas
with 13 parasite species in samples from the northern Chile
(Flores & George-Nascimento 2009), and S. viridis with 13
(Flores & George-Nascimento 2009) to 14 parasite species
from the central zone of Chile (Mufioz & Cortés 2009,
Mufioz-Muga & Muiloz 2010). Particularly, S. viridis is
an intertidal fish species with one of the highest parasite
richnesses (Mufloz & Cortés 2009). In order to understand
why S. variolatus has few parasites, we could consider the
diversity of the diet and insular locality of the fish.

Some studies have found a relation between diet and
parasite composition in fish (e.g., Muiloz et al. 2002).

Usually, invertebrates (specifically crustaceans) transmit
endoparasites to fish, so when there are differences in
crustacean composition in the host diet, there are differences
in parasite composition as well (see Marcogliese 2003).
However, Scartichthys spp. are herbivorous fish and their
dietary differences are upon algae rather than invertebrates,
so diet can not explain about differences in parasite diversity
of these fish. We do not know the importance of algae in
parasite transmission, although there are studies reporting
that algae can contain some parasitic larval stages (Fels
2005) whereas other non-organism substrata may also
be important for larval parasite transmission (Prinz et al.
2009). Unfortunately, life cycles of the parasites found in
Scartichthys spp. are completely unknown, which makes
difficult to figure out parasite transmission paths through
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Table 3. Percentages of similarity for diet (%FO for each food item) and parasite species (mean
intensity and % of prevalence) among Scartichthys spp. The values are between 0 and 100 meaning
the lowest and highest similarity respectively. NC: northern Chile, CC: central Chile; ICC: insular
central Chile, are the localities where the biological information of fishes was from / Porcentajes de
similitud para la dieta (%FO para cada item dietario) y las especies parasitas (intensidad media y % de
prevalencia) entre las especies de Scartichthys spp. Los valores oscilan entre 0 y 100 indicando la mas
baja y mas alta similitud respectivamente. NC: norte de Chile, CC: Chile central, ICC: Chile central insular

S. viridis- NC 8. gigas- NC  S. variolatus- 1ICC  S.viridis- CC

Fish diet
S. viridis- NC -
S. gigas- NC
S. variolatus- 1CC
Mean parasite intensity
S. viridis- NC -
S. gigas- NC
S. variolatus- 1CC
S. viridis- CC

Parasitic prevalence
S. viridis- NC -
S. gigas- NC
S. variolatus- 1CC
S. viridis- CC

347 58.9
27.8
69.7 113 40.4
4.9 373
2.5

61.6 8.9 34.4
7.0 32.8
5.6

A) Diet S. gigas - IIC

S. viridis - CC

S. variolatus - ICC

B) Mean parasite intensity

S. variolatus - ICC

S. viridis - CC

S. viridis - NC

C) Prevalence
S. variolatus - ICC
7 S. viridis - CC
S. gigas - NC
{ S. viridis - NC
0 25 50 7‘5 100

Percentage of similarity

Figure 2. Dendrograms of similarity among 3 Scartichthys spp.,
based on: A) diet (%FO for each item) and parasite species, B)
intensity and C) prevalence. Locality abbreviations in Table 3 /
Dendrogramas de similitud entre 3 especies de Scartichthys spp.,
basado en: A) dieta (%FO de cada item), y las especies parasitas,
B) intensidad media y C) prevalencia. Abreviaturas de localidades
en Tabla 3
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the host diet. Therefore, locality, focusing mainly in
characteristics of insular and continental systems, could
explain more about differences in parasites than considering
the fish diet.

There are physical differences between insular and
continental systems, such as currents, topography,
oceanographic features, which affect the diversity of
parasites. On one hand, the environmental characteristics
first affect ectoparasites because they are directly in contact
with the external host environment, usually this is detected
by decreasing abundance or absence of ectoparasites
(Kabata & Ho 1981, Rohde & Heap 1998). Ectoparasites
were not found in S. variolatus, although they are common
in two congeneric species from the continent (Flores &
George-Nascimento 2009, Muioz-Muga & Muiioz 2010).
On the other hand, the parasite diversity is a reflection of
the free-living species diversity in the place where a host
lives because transmission of most parasites imply several
hosts, so the greater species diversity, the greater parasite
richness might also be (Poulin 2007, Luque & Poulin 2007).

The coast of continental central Chile as well as Robinson
Crusoe Island, from where the fishes were obtained for
this study, has been characterized as a zone with great



macroinvertebrate and algae diversity (see Lancellotti &
Vasquez 2000, Ramirez & Osorio 2000). However, several
littoral species have different distribution between the
continent and the island, and some common species in the
continent, such as bivalves and grey algae, are not present
at the Island (Ramirez & Osorio 2000). Different species
composition and spatial distributions of the free-living
species between localities may create different interactions
and trophic webs, affecting parasite composition. On the
other hand, Juan Fernandez Archipelago, to which Robinson
Crusoe Island belongs, is characterized by a singular
system of marine currents (Pequefio & Saez 2000) that
limit the distribution of S. variolatus with their continental
congeneric species, so interactions among these fishes,
and between fish and parasites, are infrequent. Moreover,
parasite communities are prone to local extinction (Rohde
1984, Poulin & Morand 2004, Poulin 2007), and these
communities can be recovered if they are close to other
sources (i.e., localities, hosts) that can collaborate with new
parasite specimens (MacArthur & Wilson 1967).

Scartichthys gigas is distributed from Panama to northern
Chile, S. viridis is distributed from Peru to central Chile,
and S. variolatus is distributed only off islands of Chile
(Juan Fernandez Archipelago and Desventuradas Islands),
so there is an overlap in distribution only between S. viridis
and S. gigas, and none with S. variolatus (Williams 1990). It
is probable that the long distance migration of an ancestral
Scartichthys species to the island isolated specimens with
then speciated into another distinct species, S. variolatus,
which likely kept few parasites during its migration (see
discussion about parasites speciation during migration of
Merluccius spp. in Kabata & Ho 1981). Although, there are
a few studies about parasites from continental and insular
hosts (Rohde 1984, Cressey 1986, Jones 1988, Pardo-
Gandarillas et al. 2007), there are many studies on mammals
and birds which support the idea that species richness is
lower in islands than the continent (MacArthur & Wilson
1967, Carrascal & Palomino 2002, Stephens & Wiens 2003).

In conclusion, this study has shown that an insular
fish species differs markedly in the composition of its
parasitic fauna with respect to the congeneric continental
species, even though these fishes have a relatively similar
dietary composition composed largely of algae. Possibly,
the Scartichthys ancestor lost most of its parasites during
the migration to the islands, although if the parasites
persisted during host dispersal, settlement and adaptation
of the parasites in a new environment may not have been
successful. Then, biotic and abiotic characteristics of the
island could have negatively affect survivorship of those

parasites that are normally found in continental Scartichthys
spp.
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