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Abstract
In the present study, Lernaea cyprinacea was monitored on wild populations of Salmo tru�a in Spain. 
The prevalence was 19.3% and infestation levels were not significantly related to fish size. Condition 
factor values were significantly lower in parasitized fish.

The cyclopoid family Lernaeidae includes fresh-
water parasites that are highly adapted to a 
parasitic way of life such as Lernaea cyprinacea, 
the only cosmopolitan species (Piasecki et al., 
2004). Freshwater ecosystems have been the 
recipients of many alien species by uninten-
tional or deliberate introductions (Gherardi et 
al., 2008), and the copepod L. cyprinacea have 
been introduced in Spain from Asia with the 
common carp (Cyprinus carpio) (García-Berthou 
et al., 2007). Lernaea cyprinacea can have serious 
deleterious effects on their freshwater fish hosts 
(Hoffman, 1999; Piasecki et al., 2004).

Brown trout is the most important angling 
species in Spain (Almodóvar and Nicola, 2004). 
At present, on the Iberian Peninsula L. cyprinacea 
have been reported from cyprinid species (see 
Simón Vicente et al., 1973; Moreno et al., 1986; 

Pérez-Bote, 2000, 2010; Gutiérrez-Galindo and 
Lacasa-Millán, 2005; Almeida et al., 2008) and 
less frequently on other fish species. It was 
found on Allis Shad (Alosa alosa) by Pérez-Bote 
(2005). However, previous studies from other 
areas have mentioned the presence of L. cypri-
nacea on salmonids species (Berry et al., 1991; 
Hoffman, 1999; Nagasawa et al., 2007). Berry et 
al. (1991) studied the effects of L. cyprinacea on 
stocked rainbow trout (Oncorhynchus mykiss) in 
Utah (USA) and Hoffman (1999) cited L. cypri-
nacea on Salmo spp. More recently, the copepod 
has been reported from many freshwater fishes, 
Nagasawa et al. (2007) published a checklist of 
the Lernaeidae in Japan, including salmonid 
host species. The aim of the present study was to 
determine if L. cyprinacea occurs on wild brown 
trout in Spain, and if these parasite infestations 
influence the body condition of the host.
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In total 104 Salmo tru�a were caught in August 
2010 in the River Tormes (Central Spain, UTM: 
30T 288707 4466342) using pulsed D.C. back-
pack electrofishing equipment (Hans Grassl 
GmbH, ELT60II). All fish manipulations were 
conducted a�er the fish were anaesthetized 
with benzocaine (6 ml diluted in 20 liters of 
water). The external surface of brown trout was 
examined and penetration sites for anchored 
copepods were localized and annotated. Only 
adult female copepods were recorded. Fork 
length (to the nearest 1 mm) and wet weight 
(the nearest 0.1 g) were measured to calculate 
Fulton’s condition factor (Jensen et al., 1997), 
using the formula: K=100W/L3, where W is the 
wet weight (g) and L is the fork length (cm) 
of fishes. As fish condition has been linked to 
general fish energetic state (see for example 
Chellappa et al., 1995; Dennis and Bulger, 1995; 
Stevenson and Woods, 2006). In the present 
study, condition factor was used to evaluate the 
impact of the parasite on the fish. Age of each 
individual was determined by scale reading 
(Granado-Lorencio, 1996). A�er examinations, 
all fish were returned to the river.

Prevalence (percentage of infested hosts in a 
sample), mean intensity (mean number of para-
sites per infested host), and mean abundance 
(mean number of parasites per host examined) 
were determined. Statistical analyses were con-
ducted using the programme SPSS 16.0. Differ-
ences were considered statistically significant 
at p<0.05. Kruskal-Wallis tests for non normal 
data were used to detect differences between 
individuals. Spearman correlations were used 
to examine correlations between variables.

L. cyprinacea was observed on 20 S. tru�a (19.3% 
prevalence). In general, the bases of the pecto-
ral and dorsal fins were common a�achment 
sites (47.8% and 43.5% respectively, of total 
parasites). In contrast, anal and adipose fins 
were the areas of the fish less parasitized (both 
4.3% of total parasites). The number of parasites 
per fish ranged from 1 to 6. The present study 
shows that the correlation between fish length 
and parasite abundance was positive but not 
significant (r = 0.024, p = 0.125). Concerning 
fish age, prevalence was higher at 3+, but the 
number of L. cyprinacea was not related to age 

Table 1. Prevalence, abundance and intensity of L. cyprinacea on S. tru�a. Number of fish examined (n) (mean 
± S.E.).

n Fork length (cm) 
(range) Weight (g) (range) Prevalence 

(%) Intensity Abundance

0+ 55 6.9 ± 0.14 (5.9-7.8) 4.3 ± 0.22 (2.9-5.8) 0 0 0

1+ 36 17.1 ± 0.36 (13.5-20.8) 61.9 ± 4.15 (32-107) 40 2.5 1

2+ 12 23.8 ± 1.01 (19.8-26.6) 176.5 ± 17.95 (122-233) 33.3 1 0.3

3+ 1 28.6 257 100 1 1

Total 104 14 ± 1.03 (5.9-28.6) 58.3 ± 10.28 (2.9-257) 19.3 2.1 0.4
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(r = 0.23, p = 0.124). The results for prevalence, 
abundance and intensity of L. cyprinacea on 
S. tru�a are shown in Table 1. The condition 
factor was lower in parasitized fishes (1.19 ± 
0.024) than in non-parasitized fishes (1.26 ± 
0.036) (Figure 1), showing significant differences 
(Kruskal-Wallis tests, p = 0.033).

Regarding other studies in the Iberian Penin-
sula, higher levels of infection by L. cyprinacea 
have been reported (Gutiérrez-Galindo and 
Lacasa-Millán, 2005; Pérez-Bote, 2000, 2010) in 
comparison with the present study, but contrary, 
the prevalence observed in the present study 
was higher than observed by Pérez-Bote (2005) 
in Allis Shad. Several authors have studied 
the relation between lernaeaid abundance and 
host size obtaining contradictory results (see 
Noga, 1986; Gutiérrez-Galindo and Lacasa-
Millán, 2005; Pérez-Bote, 2010). Noga (1986) 
found an increase in abundance of the copepod 
with the size of the host. The present study 
shows that the correlation between fish length 

and parasite abundance was positive but not 
significant. Similar results were reported by 
Gutiérrez-Galindo and Lacasa-Millán (2005) 
and Pérez-Bote (2010) in cyprinid species. Re-
garding body condition, according to Hoffnagle 
et al. (2006) and Pérez-Bote (2010), the condi-
tion factor was lower in parasitized fishes than 
in non-parasitized fishes showing significant 
differences, and demonstrating that lernaeid 
parasites may compromise brown trout perfor-
mance. Furthermore, skin lesions were evident 
in parasitized fish, and these individuals can 
be more susceptible to secondary infections 
as stated by Hoffman (1999) and Piasecki et 
al. (2004).

The present study is, to the best of our knowl-
edge, the first record of L. cyprinacea parasitizing 
S. tru�a on Iberian Peninsula. In Spain, the 
management of angling activity is regulated 
by the regional governments, and the intense 
angling pressure has led to the implementation 
of management programmes based on restock-

Figure 1. Mean condition factor for brown trout. Error bars represent the 95% confidence intervals. Asterisk 
indicates significant difference between parasite fish and non-parasited fish (p<0.05, Kruskal-Wallis tests). 
“Total” included non-parasited fish and parasite fish.
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ing with hatchery-reared fish (Almodóvar and 
Nicola, 2004 and references therein). Special at-
tention should be directed to restocking actions 
with a view to translocating L. cyprinacea to new 
geographical areas.
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