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Introduction

Parasites can be used as biological tags in marine organisms, e.g. 
invertebrates, fishes and mammals. One of their applications as 
tags is to investigate a possible stock separation of fishes. Within
the framework of the project MAPUCHE* we studied the parasite
fauna of two fish species in the Marine Reserve of Medes Islands 
and its surroundings. 
We took samples in: zone 1. the reserve (no-take) with no 
anthropogenic impact zone 2 the buffer zone exhibiting a minor

Material and Methods

During 2008 and 2009 46 specimens of 
common pandora (Pagellus erythrinus) and 
57 white seabreams (Diplodus sargus) were 
captured through the gradient outside – no-
take (Map1 and Table 1).

Tab. 1 Zones of sampling of both fish speciesanthropogenic impact, zone 2. the buffer zone exhibiting a minor 
anthropogenic impact (artisanal fisheries and recreational diving), 
and zone 3. the outside zone, an unprotected area in surrounding 
waters with higher degree of anthropogenic impacts (bottom 
trawling, recreational fisheries, spear fishing, among others).
The main goal of the study was to evaluate possible differences in 
the parasite fauna diversity and abundance of two fish species 
inside and outside the reserve of Medes Islands, in order to use 
parasites as “reserve effect” indicators. Fishes were measured and weighed. In 

the laboratory the whole metazoan 
parasite fauna (ecto- and endoparasites) 
of fishes were collected and classified.

Map

Map 1: Sampling area in the Marine Reserve of Medes Islands and 

Area P. erythrinus D. sargus
outside x x
buffer x x
no-take x

Tab. 1 Zones of sampling of both fish species

its surroundings

Results

Irrespective of the zone all fishes of both species contained parasites and highest abundances of parasites were found in the gills and the digestive system.

Tab. 3:  Mean (±SD) of fish biometrics and ecological 
parameters of parasites  in D. sargus. 

D. sargus outside (n=22) buffer (n=16) no-take (n=19)

Tab. 2:  Mean (±SD) of fish biometrics and 
ecological parameters of parasites in P. erythrinus. 

P. erythrinus outside (n=21) buffer (n=25)  

( SD) ( SD)

This is also reflected in the MDS-

Significant differences (Mann Whitney p<0.05) were detected between the no-take and the 
other both zones in fish length and weight, and parasite abundance (Table 3).

mean (±SD) mean (±SD) mean (±SD)
Total length 25.8 (3.4) 26.4 (4.6) 31.3 (4.5)
Evisc. weight 305.3 (126.9) 340.9 (194.1) 560.9 (231.5)
Prevalence (%) 100 100 100 
Parasite abundance 169.5 (172.0) 81.9 (50.1) 432.6 (228.4)
No. parasite group 4.2 (1.1) 4.5 (0.7) 3.9 (0.6)

Pagellus erythrinus
mean (±SD) mean (±SD)

Total length 34.2 (8.5) 37.0 (3.5)
Evisc. weight 531.0 (320.4) 620.2 (193.3)
Prevalence (%) 100 100 
Parasite abundance 81.5 (52.8) 111.4 (59.0)
No. parasite group 3.4 (0.9) 4.2 (1.0)
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The common pandora exhibited slight differences considering the parasite abundance
(Table 2), but in the average significant more parasite groups were detected in the 
buffer zone (t-test p<0.05). 

Diplodus sargus

This is also reflected in the MDS-
plot considering the parasite 
abundance where the no-take zone 
is separated (Figure 2). These 
differences resulting from the three 
most abundant parasite taxa 
(Monogenea, Digenea, Nematoda). 
Each of this group is represented 
by a significant higher abundance 
in the no-take zone (Mann Whitney 
p<0.05). 
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Statistical significant 
differences for single parasite 
groups were detectable only for 
one gill parasite group 
(Isopoda), which was more 
abundant in the buffer zone and 
very scarce outside (Mann 
Whitney p<0.05). However, 
until now a general tendency of 
a distinct parasite fauna in both 
zones has not been observed
yet (Figure 1). 

Discussion and Conclusion

In both fish species no clear division between the outside- and buffer-zone was observable. But significant differences in the parasite fauna of the white seabream result in a clear 
separation of fish captured in the reserve (no-take-zone). However, this could be explained by regarding the distinct differences in fish size. Fishes grow to bigger sizes in the protected 
reserve (see Table 3) and by getting older they carry a higher parasite load and diversity compared to younger fishes. Furthermore, possible higher densities of fishes in the no-take 
zone support a faster dispersion and proliferation of parasites especially of species with a direct life cycle and only one host species. 

Fig.  2: MDS-Plot of parasite abundance of 
D. sargus in the three zones (Bray-Curtis-
Similarity, no transformation)

Fig. 1: MDS-Plot of parasite abundance of 
P. erythrinus in the three zones (Bray-Curtis-
Similarity, no transformation)
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In the prospect these preliminary results have to be analysed in conjunction with additional data of fish density in the three different zones, their radius of movement, data of their main 
prey organisms, and also the parasite diversity has to be considered. This might shed more light on the different degree of anthropogenic impact and the usefulness of parasites as 
indicators for the “reserve effect”.


