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Summary

The relationship at the local level between fish condition and
environmental variables was investigated in Salaria pavo
(peacock blenny) juveniles. The relationships between fish
condition and 18 environmental variables of shallow areas of
the lagoon relating to intra- and interspecific fish interactions,
water quality and habitat structure, were analysed. The study
revealed that water depth and S. pavo biomass (both related to
intraspecific fish interactions) were the ecological variables
accounting for most of the variation in the condition of S. pavo
juveniles, in this case a negative effect. In this way, the
condition of S. pavo juvenile populations may be a good
indicator of fish density interactions.

Introduction

Distribution of the peacock blenny, Salaria pavo (Risso, 1810),
runs from the Mediterranean Sea to the Atlantic coasts of
Morocco and France. S. pavo inhabits rocky and weedy pools
and shallow waters and is common in brackish waters. Its prey
are benthic invertebrates, especially molluscs. Reproduction
occurs in spring and early summer (Zander, 1986). During the
breeding season, males build and defend nests and care for the
eggs (Gongalves and Almada, 1997).

Peacock blenny is one of the dominant benthic fish species in
the Mar Menor fish assemblage and reproduces within the
lagoon (Pérez-Ruzafa et al., 2004). However, no studies exist
on its biology and ecology.

In the management of fish populations it is common to
analyse fish condition as a measure of both individual and
cohort (e.g. age or size group) fitness (Jakob et al., 1996). Such
measurements are generally intended to be indicators of tissue
energy reserves and may characterize components of the
environment in which the fish live (e.g. food and habitat
availability, competition, predation, physical factors, parasitic
infections and pollution) (Bergeron, 2000; Copp, 2003; Lloret
and Planes, 2003; Oliva-Paterna et al., 2003). A low body
condition can negatively affect survival, first maturity and the
reproductive effort in subsequent phases of fish life history
(Rétz and Lloret, 2003; Hoey and McCormick, 2004; Morgan,
2004).

For this reason, the study of fish condition, together with
investigations concerning habitat characteristics, will allow a
better understanding of the biology and ecology of fish
populations. Moreover, fish condition indices are potential
indicators for assesing habitat quality in marine ecosystems
such as coastal lagoons and estuaries (Lloret et al., 2005).

The purpose of this paper was to determine the relationship
between the somatic condition of S. pavo juveniles and several
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environmental variables and indices relating to intra- and
interspecific interactions, water quality and habitat structure.
These included: fish species richness, size of larger S. pavo
(total length, TL), S. pavo abundance and biomass, biomass/
abundance ratio of S. pavo, benthic fish abundance and
biomass, biomass/abundance ratio of benthic fish species, total
fish abundance and biomass, biomass/abundance ratio of total
fish, water temperature (°C), water salinity, depth (cm),
submerged vegetation cover (%), submerged vegetation vol-
ume, substrate size (SS) and substrate heterogeneity (SH).

Materials and methods

Study area

The Mar Menor is a hypersaline coastal lagoon located in a
semiarid region in the south-east of the Iberian Peninsula

(Fig. 1). One of the largest coastal lagoons in the Mediterra-
nean region and Europe, with a surface area of 135 km? and
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Fig. 1. Geographical location of the Mar Menor coastal lagoon and
sampling sites
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Results

The fish community structure varied across the 13 sampling
sites. Of the 21 taxa captured, Pomatoschistus sp. (45.5% of
total captures), Liza saliens (17.9%) and Atherina boyeri
(17.4%) were the most abundant species. In turn, the domin-
ant species in biomass terms were 4. boyeri (24.25% of total
biomass), Pomatoschistus sp. (21.7%) and L. saliens (19.4%).
S. pavo accounted for 8.5% of the total abundance and 16.3%
of the total biomass (Table 2).

Benthic fish species considered as potential competitors due
to their benthic and trophic habits (Quignard and Pras, 1986;
Dumay et al., 2004) represented 48.0% of the total abundance
and 29.6% of the total biomass.

Fish condition data (mean Kr values at each sampling site)
are presented in Table 3. Kruskal-Wallis ANovA analysis
showed significant differences in fish condition between samp-
ling sites (> = 166.05; P < 0.0005). Casablanca (sampling
site 11) showed the lowest fish condition value, and Los
Aliseos (sampling site 3) showed the highest value.

A stepwise multiple regression model indicated that water
depth (P < 0.005) and S. pavo biomass (P < 0.05) accounted
for most of the variations between sampling sites (59.9%) of
Kr (Table 4), showing a negative effect in the condition of
S. pavo juveniles. The TI value was 0.84, with no colinearity
between environmental variables included in the regression
model.

Bivariate relationships between Kr and environmental
variables, and between the different environmental variables,
are presented in Table 5. Of note is the positive and significant
relationship between water depth and both the S. pavo
biomass/abundance ratio and size of larger S. pavo.

Table 3

Mean condition (Kr £ 95% CL) for Salaria pavo juveniles at each
sampling site obtained from standard residuals of the least square
regression of total mass and total length of all captured individuals
(log-transformed data) and mean TL (TL £ 95% CL) for S. pavo
juveniles at each sampling site

Discussion

Our results showed that the somatic condition of S. pavo
juveniles differed among sampling sites. Any differences in Kr
were probably caused by differences in habitat conditions.
Generally, fish condition varies seasonally due to many
factors, including reproductive behaviour and gonadal devel-
opment (Wootton, 1998). The fact that the sampling period
was short (2 weeks) and that the study focused on juvenile
specimens (TL < 4.5 cm), ensured that the differences in Kr
were not related to seasonal variations on somatic condition.

In our site level analysis of the habitat-fish condition
relationship, water depth and S. pavo biomass (significant
variables in the multiple-regression analyses) were the ecolog-
ical variables that best correlated with S. pavo juvenile
condition. Sampling sites with higher water depth and with
higher values of S. pavo biomass (Las Brisas, Punta del Plome
and Casablanca) provided lower juvenile fish condition values.

Competition between fish can be an influential factor in
fitness, growth, reproduction and survival. Individuals of the
same species within the same population compete for similar
resources and are potentially intense competitors (Wootton,
1998).

Intraspecific competition for food resources increases with
increasing densities of individuals (Heath, 1992). The juve-
niles of some fish species suffer a decrease in somatic
condition as the density of conspecifics increases (Tupper
and Boutilier, 1995). Cowan et al. (2000) showed that, during
juvenile stages, a reduction in prey resources due to high
population densities is an important factor that reduces
cohort growth. In the sampling sites which showed the
highest S. pavo biomass values (which are related with high
population densities), competition among juvenile fish for
empty refuges and/or food resources was particularly strong.
Indeed, the sampling sites present a relatively low substrate
granulometry (mud-sand), thus agonistic behaviour and
competition for refuge was almost certainly higher (Faria
et al., 1998). In addition, Faria and Almada (2001) pointed
out that intraspecific competition in two blenny species
(Lipophrys pholis and Coryphoblennius galerita) was stronger

Sampling site n Kr + 95% CL TL £ 95% CL  than interspecific competition due to differences in the
- microhabitat use of each species.
| (Tomas Maestre) 30 ~0.04 £ 0.40 2702 In another context, the competitive superiority of larger
2 (Las Brisas) 21 —0.59 + 0.62 29 + 04 o ’ mpett P y g
3 (Los Aliseos) 24 038 + 1.17 31 + 02 individuals may reduce the availability of resources for smaller
4 (Isla del Ciervo) 148 0.16 £ 0.32 33 £ 0.1 conspecifics, with the result that the dominant fishes show a
5 (Playa Paraiso) 23 —-0.24 + 0.35 27+ 02 higher condition value than subordinate fish (Adams et al.,
6 (Punta del Plome) 27 -051 £ 0.26 3.2 +02 1998; Sloman et al., 2001). In blennies, the dominant individ-
7 (Los Nietos) 69 0.02 £ 0.29 3.6 £ 0.1 . . .. .
8 (Los Urrutias) a5 023 + 1.19 35402 uals of Lipophrys pholis have priority over subordinate fish for
9 (Los Alcazares) 26 0.37 + 0.74 3.5 4+ 02 access to refuges (Gibson, 1968). In addition, agonistic
10 (La Hita) 120 -0.02 = 0.52 29 £ 0.1 behaviour is common between larger individuals of blenny
11 (Casablanca) 31 —0.67 & 0.24 35+£02 (e.g. territorial behaviour, competition for refuge and male—
12 (Villa Nanitos 20 —0.13 £0.52 38 £04 male competition for nests, and parental care) (Faria et al
13 (La Calcetera) 20 -033 £ 037 34 +05 p ’ p -
1998; Gongalves and Almada, 1998).

Table 4
Stepwise multiple regression models used to predict condition (Kr) of Salaria pavo juveniles from environmental variables
Environmental variables Regression equations Adjusted F d.f. P
Model 1

Water depth (cm) Kr = 1.069-0.627 (water depth) 0.338 7.128 1,11 <0.05
Model 2

Water depth (cm) Kr = 1.695-0.856 (water depth) 0.599 9.977 2,10 <0.005

S. pavo biomass (BPUEs) —0.570 (S. pavo biomass)

12, proportion of variation explained by the regression models; P, probability levels of the regression models.
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In our study, sampling sites with higher water depth
presented a higher S. pavo biomass/abundance ratio and
larger S. pavo individuals (TL > 4.5 cm) (Tables 1 and 5).
This situation was related to the presence in these deeper
sampling sites of adult and dominant fishes, which presumably
monopolized refuges and food resources. In addition, because
the sampling period coincided with the breeding season, the
larger S. pavo fish showed territorial behaviour and defended
small territories around the nests against intruders (whether of
the same or of different species) (Gongalves and Almada, 1998;
Gongalves et al., 2005). Consequently, adult breeding fish
could produce an important level of stress in S. pavo juveniles,
which would be reflected in lower somatic condition.

We found no relationship between the other variables of
habitat structure (except depth) and juvenile fish condition,
probably due to the number of sampling sites or perhaps
because any relationship was clouded by the very complexity
of the ecological interactions (e.g. a non-linear relationship
between these variables). To a certain extent, this demonstrates
the need for more investigation into the relationships between
habitat characteristics, environmental variations and juvenile
fish condition in the study area.

In conclusion, the somatic condition of the early phases of
the life history of juvenile S. pavo in the shallow areas of the
Mar Menor was directly affected by their biomass and depth,
which are probably related to intraspecific competition, both
intracohort and intercohort. Shallow areas with lower S. pavo
biomass and a lower presence of adult breeding fish produced
juvenile fishes with a better somatic condition because they
were probably able to avoid competition for refuge and/or
food resources with juvenile conspecifics and aggressive
interactions with larger males.
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