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described as P. humboldti and P. chilensis are P. lintoni Siddiqui and Cable 1960. 
Since then, all records from the southeastern Pacific Ocean refer to this worm as P. 

lintoni. Further records indicate the occasional presence of this parasite in Isacia 

conceptionis and Anisotremus scapularis (see Oliva and Huaqufn, 2000). 
Ovigerous stages of P. lintoni are found naturally in high prevalence and abundance in 

the limpets and clingfishes. However, their body size, fecundity, egg size, and egg maturity 

are significantly larger in clingfish than in limpets. Moreover, the same pattern can be 

observed when they are experimentally transferred from limpets to clingfishes 

(George-Nascimento et al., 1998), suggesting that this clingfish species is the definitive 
host of P. lintoni. 

Other studies have shown that the magnitude of infection by P. lintoni (cf. 

Proctoeces spp., P. humboldti, P. chilensis) varies among species of limpets, and 

between geographical locations within limpet species along the Chilean coast (Breton and 

Jirón, 1980; Osorio et al., 1986; Oliva and Dfaz, 1988, 1992; Oliva and Zegers, 1988; 
Oliva and Huaqufn, 2000). No reports exist on the variation of infection between 

sympatric limpet species. Such variations may be affecting the dynamics of transmission 

from each limpet species to the clingfishes. 

Proctoeces lintoni shows a high degree of reproductive development in Fissurella 

spp. (George-Nascimento and Quiroga, 1983; Oliva and Zegers, 1988; 
George-Nascimento et al., 1998). Proctoeces species have been shown to become 

ovigerous in invertebrate hosts (Wardle, 1980; 

ABSTRACT: The prevalence, abundance, and developmental status of the digenetic 

trematode Proctoeces lintoni Siddiqui et Cable 1960 were compared in 3 species of 
keyhole limpets Fissurella. A total of 197 limpets was collected at Caleta Chome, 

south-central Chile. Fissurella picta and F. costata had the highest prevalence of 

infection, whereas F. picta showed the greatest abundance of parasites, which increased 

with host shell length. However, the frequency of P. lintoni specimens with eggs in the 

uterus was greatest in F. costata. These results suggest that an increased rate of 

development of a parasite in the intermediate host may shorten the residence time 

necessary for maturation in the final host. Thus, faster development of the parasite in F. 

costata suggests the possibility that the parasites transmitted through this host species 

have shorter maturation times in clingñshes than individuals transmitted via other limpet 

species. 

 
 

The taxonomic status of species in Proctoeces is confusing because of the variability 

of characters used for discrimination (Stunkard and Uzmann, 1959; Bray and Gibson, 

1980; Bray, 1983). George-Nascimento and Quiroga (1983) described Proctoeces 

humboldti (Digenea: Fellodistomidae) in limpets Fissurella spp. (Mollusca: 

Archaeogastropoda) along the coast of Chile. Later, Oliva (1984) described P. chilensis 

from the clingfish Syciases sanguineus (Pisces: Gobiesocidae). Subsequently, Oliva 

and Zegers (1988) compared Proctoeces specimens collected from a few limpet and 
clingfishes, and concluded that forms 



 

Bray, 1983; Aitken-Ander and Levin, 1985; Williams and Jones, 1994; Barger and 
Esch, 2000), thus perhaps reducing the risk of extinction of the parasite when the 
definitive host is not available (Bush and Kennedy, 1994). The findings of 
George-Nascimento et al. (1998), however, suggest that the high degree of 
development of P. lintoni in limpets constitutes a mechanism by which the parasite 
maximizes the proportion of the time spent within the definitive host during its 
reproductive stage. Because of these conflicting interpretations, variations in the 
abundance, prevalence, and developmental status of the parasite were investigated 
within and among sympatric limpet species that inhabit the coast of Chile; 
implications of the observations on the transmission of the parasite to the clingfishes 
were also considered. 

The geographic distribution of clingfishes in the southeastern Pacific ranges from 
Talcahuano, Chile (36°41'S) to Callao, Peru (12°02'S, see Mann 1954). Sicyases 

sanguineus preys upon a wide variety of prey, preferentially in the lower intertidal 
zone (Gordon et al., 1970; Paine and Palmer, 1978; Cancino and Castilla, 1988), 
where several limpet species are found (McLean, 1984; Bretos, 1988; Stepien, 1990; 
Oliva and Castilla, 1992). However, some limpet species, e.g., F. costata, are not a 
common prey item for clingfishes (Paine and Palmer, 1978; McLean, 1984; Cancino 
and Castilla, 1988). The maximum length of limpet shells found in the intestine of 
clingfishes barely surpasses 5 cm (Cancino and Castilla, 1988), making this factor 
relevant to transmission to the final host, e.g., the abundance of parasites increases 
with the size of the host limpet in several species though not in all localities (Osorio 
et al., 1986; Oliva and Dfaz, 1988, 1992; Oliva and Huaqufn, 2000). 

A total of 197 limpets (119 F. picta Gmelin 1791, 25 F. costata Lesson 1831, and 
53 F. maxima Sowerby 1835) was collected in Caleta Chome, (35°15'S-74°30'W), 
Region VIII, Chile. Each was identified to species according to Oliva and Castilla 
(1992). The body size of each limpet was determined (centimeters), the gonad of 
each was extracted, and the contents were sifted under running, high-pressure tap 
water. The material retained on a 1-mm mesh sieve was then examined under a 
stereomicroscope for specimens of P. lintoni. Five specimens of P. lintoni were 
deposited in the British Museum of Natural History (BMNH 2000.7.25.1-5). 

Parasites were fixed in hot acetic acid-formulin-alcohol (AFA) and preserved in 
70% alcohol (Pritchard and Kruse, 1982). The prevalence (percentage of infected 
host) and abundance of parasitism (mean number of parasites per individual host, 
Margolis et al., 1982; Bush et al., 1997) were calculated for each host species. 
Additionally, 3-10 specimens of P. lintoni were sampled from a variable number of 
hosts of each limpet species. The length of each parasite was measured (millimeters) 
and then was categorized according to developmental status, i.e., either with or 
without eggs in the uteri. 

The prevalence and developmental status of P. lintoni among host species were 
compared using the chi-square test (Zar, 1996). The abundance of parasitism and the 
body length of the parasites among host species was compared, after correcting for 
differences in the mean size of the host species, using an analysis of covariance 
ANCOVA (Sokal and Rohlf, 1995). Spearman's correlation was used to obtain a 
measure of association between the abundance of parasitism (or length of the 
parasite) and length of host's shell for each limpet species. Finally, posteriori tests 
were applied to evaluate differences in central tendency or of the correlation 
coefficients among limpet species (Zar, 1996). 

The greatest prevalence was found in F. picta and F. costata (X2 = 69.9; P < 
0.001), which were the smallest specimens in the sample (Table I; F = 13.5, P < 
0.001). The greatest abundance was found in F. picta (Table 1; F = 9.9, P = 0.0001), 
which also shows a positive relation with body size (Table 1; Fig. 1 A). 

The length of the parasite was similar among all 3 host species (Table 1; F = 2.9, 
P = 0.08) and was greater in the larger-sized host individuals within each species 
(Table I; F = 0.7, P = 0.48; Fig. 2). Although size of the parasite did not differ 
among host species, the frequency of parasites with eggs in their uterus was greater 
in F. costata (Table I; XI = 10.8; P = 0.004), which also corresponded to the species 
with the least abundance of the parasite. 

Both the prevalence and abundance of infection, and the frequency of P. lintoni 

with eggs in their uterus varied among limpet host species. Because the host F. picta 

has the greatest prevalence and abundance of infection, it could be the potential 
source of infection for the clingfishes (Table I). Fissurella picta is distributed mostly 
in the central and southern regions of Chile (McLean, 1984; Oliva and Castilla, 
1992), on rocky 

platforms in mid-intertidal areas (Jara and Moreno, 1984; Bretos, 1988). 
Unfortunately, studies on the diet of this clingfish have been conducted mainly along 
the central and northern coasts of Chile (Paine and Palmer, 1978; Cancino and 
Castilla, 1988; Muñoz and Ojeda, 1997). The abundance in F. costata and F. maxima 

is similar; however, since the prevalence is greater in the former, it is suggested that 
F. costata may well represent another important source of propagules of P. lintoni to 
clingfish (Table 1; Figs. 1B, C). Nevertheless, F. costata has not been reported to be 
an important dietary item for S. sanguineus (Paine and Palmer, 1979; McLean, 1984; 
Cancino and Castilla, 1988). 

The increase in abundance of infection with increase in limpet shell length in F. 

picta (Fig. 1) does not necessarily serve to increase the 


