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INTRODUCTION

‘Marine ecosystems are collections of abiotic and biotic factors, hierarchically
arrayed, and inclined toward interaction. Taking into account that parasites represent
far more than haif of all animal species (Rohde, 1980) and cephalopods occur in all
oceans of the world (Boyle, 1990), the occurrence of a particular marine parasite in
any cephalopod species anywhere will depend on the presence of a suitable definitive
host(s), suitable intermediate host(s), suitable paratenic host(s) (which help to fill up

_the ecological gap in the parasite life cycle), and complex biological factors which
afford a strict interdependency on the organisms comprising the host-parasite systems.

The maj'or_ economic importance of parasi_tic-caused diseases of food-producing
cephalopods means that their ecology in fishery-exploited systems is well understood.
However, our understanding of the ecology of hosi-parasite systems in wild, naturally
regulated cephalopod populations remains poor, primarily as a result of the logistic
difficulties in collecting long-term demographic data. As an example, in Galician
waters (certainty the most studied area at a microgeographic level) it is well-known
that transmission in all the most recorded eukariotic cephalopod parasites (both
protozoan and metazoan species) (Pascual et al., 1996a) is mainly dependent on host
interaction between trophic levels (e.g., Pascual et af., 1996b; Abollo et al., 1998),
as it also occurs at many other micro- and macrogeographic levels (see review by
Hochberg, 1990). As a result, trophic ecology migth have a significant impact on
their intestinal parasitic structure so that a continued horizontal transmission ensures a
spatial and temporal connection between parasites and cephalopod host populations.
Nevertheless, despite similarity in transmission pathways, it was found that parasite
richness within different species or groups of cephalopods is highly variable at the
specific and supraspecific level (i.e., among host families).

While it is important to know how the parasite population is acting within the
host-life cycle in the marine biota, interpretation of data from wild stocks has always
being a difficult matter. Any attempt to review the information on parasites within the
context of ‘a cephalopod fisheries perspective faces two major problems. Since the
immediate habitat of a parasite is another living animal, the first problem is thus one
of selection: which host factors lead to available and application information on their
parasites. In attempting to solve this problem, the second one become apparent: that
of attempting to identify the major recent advances and trends in this field and to

Rl L



- place them in a context of a development of the conceptual framework into which new
data should be fitted, and in the light of which existing information couid be
reinterpreted. -

To this end, this contribution examines the ecological background of host-
parasite interactions at the Galician waters.' Particular emphasis was placed on'life-
history ecological characteristics of cephalopods and how such host extemal factors
can affect parasite richness. - : :

MATERIALS AND METHODS

Host and parasite databases (available to author’s request) were made on the
published parasitological (see review by Pascual et al., CIESM Banyuls 1996) and
- cephalopod life history (ICES C.M. 1994/K:7 Report of the Study Group on the Life
History and Assessment of Cephalopods, Cork 1993) analysis of more than 2,000
- specimens belonging to 10 cephalopod species which were collected during 1992-1998
_ from the local fishing grounds off the Galitian coast (42°5°-45°15" N,7°-9°20°W)
(Fig. 1). Taxonomic identification of the parasitefauna was done to the species or
genus level according to standard protocols (Pascual, 1996) what is considered to be
Sadequately’ to reveal potential general relationships between parasitic diseasé risk
[expressions of parasite richness such as RSD, relative species diversity; M/H,
monoxenous (those with direct life cycle)/heteroxenous (those with indirect life cycle)
ratio; and S/G; specialist (those with narrow host specificity able to survive on a
single host species)/generalist (those with wide host specificity able to survive on a
wide range of host species in a heterogeneous community) ratio] and eight features of
cephalopod data on life-hystory, environmental factors and fisheries [depth (DRP,
DRIJA), temperature (TRJA) and salinity (SRJA) ranges, exploitation level (EL),
potential fecundity (PF), maximum mantle length at full maturity (MMLFM),
bathymetry (B) and vagility (migration scale, MS)]. Moreover, an index of similarity
(PSC)  (Krebs, 1978) was used to compare parasitic species overlap between the
varlous cephalopod species.

'RESULTS

No significant differences was found in RSD values between mterspec:ﬁc
cephalopods in - relation to environmental factors. (depth, temperature and salinity)
(Fig.2). However, the M/H and S/G ratios are lower at those juvenil and adult
cephalopod animals with higher depth range. Moreover, parasitic species richness was
different in relation to life history characteristics of cephalepods. M/H and S/G ratios
were higher corresponding with higher RSD values as mantle length increased. The
M/H ratio was also higher at those cephalopod species with high level of exploitation,
and both M/H and S/G ratios were higher at lower MS values. Finally, PSC values
(Table 1) showed that a parasitic species overlap largely occur between certain
cephalopod’ species inhabiting: the same ecological niche,  revealing :two
parasuocoenoses coastal and nerlto oceanle (F ig. 3).
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- Fig. 1. Sampling area and cephalopod species examined.
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Fig. 2. Relationships between parasitic richness (M/H, S/G and RSD) and
ICES-data on- environmental factors, fisheries and life-history characteristics of
cephalopods at the sampling area. (DRP, depth range of paralarvae; DRJA, depth
range of juveniles/adﬂlts; PF expressed the number of eggs).

Table 1.- PSC. (%) values used to compare parasmc spec1es overlap between
the various cephalopod spec1es

L. viulgaris
(2) 025 (2} |A. subufata.
(3) 086 0.00 (3) |7 sagittatus
(4} 067 028 044 (4) |7 eblanae
(5) 0860 025 040 0861 (5) /[ coindstii
(6) 060 050 066 068 060 (6} |E cimhosa
(7) 036 022 036 043 040 054 ° (7) . viilgaris
(8) 066 -028 044 050 046 067 043 (8) |S. officinalis
(9) 080 066 040 050 044 080 040 0G50 (9) [S. orbignyarna
{10y 040 066 000 012 022 040 020 040 050 (10) S sfegans




DISCUSSION

All the above results, clearly suggests that environmental and fisheries
characteristics of cephalopods do not appear as important determinants of eukariotic
parasite richness and parasitic disease risk. However, ecological and behavioural

.features on the cephalopod life cycle [mode.of life (benthic, pelagic, nektonic; coastal,
_ ne:ltlc,_ oceanic), - displacements - (sedentary, migratory), behaviour (solitary or

gregarious)] appear to be extremely important as a determinant of parasitic disease
risk in terms of parasitic richness and species diversity. Except for mesozoan and
coccidian parasites (which life cycles should yet be examined in detail), cephalopods
are primary intermediate or paratenic hosts (i.e., they host parasitic larval forms with
low host specificity) which may well explain the above results. ' '
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Fig. 3. Grouping of cephalopod species with similar parasitic disease risk. -

If we consider the external environment, the environment of the second order
for parasites (i.e., the macroenvironment, Pavlovsky, 1934), as the medium of life for
parasites and their hosts, we must lock at the endemiotope as a whole with the
multiplicity of on-going processes within. If so, our results clearly confirm the link
between cephalopod ecological segregation and parasite richness. Partial overlaps in
parasitic Species richmess among cephalopod species could indicate temporary
breakdowns in food/habitat segregation, as well as reflecting that segregation is less
pronounced between the same size-age host classes than between ontogenetic
intraspecific groups. Nevertheless, it also should be noted that cephalopod life-history
characteristics (from coloration to growth rate)} are to a unknown extent under



environmental influence and are not inherited in a simple Mendelian fashion (Pierce et
al., 1994).

The fmal conclusion was that similarity of spatial and trophic aspects of the
ecological niches of cephalopods (i.¢., their ecological valence) had a predominant
and greater influence on the eukariotic parasitic patterns than do a multiplicity of local
abiotic  factors promoting distinctiveness (Fraga er al., 1992). It follows from the
foregoing considerations  that differences in parasite richness are due, in the final
count, to fluctuations in the ecological conditions of the biotopes (that means in the
vertical and horizontal structure of ecosystems) which inhabit the different cephalopod
_ species.. The present results do fully agree with Russian- authors which gave an
extensive discussion on the ecological relationships of the host-parasite systéms for
various squid species of :the - family Ommastrephidae in the Atlantic Ocean
(Gaevskaya, 1977; Gaevskaya & Nigmatullin, 1975, 1977, 1978, 1983; Nigmatullin
& Shukhgalter, 1990; Bagrov, 1982; Gaevskaya et al., 1986, 1987). They suggested
the existence of two helminthocoenoses (coastal and oceanic) with different parasitic
species composition and with cosmopolitan forms within both parasitocoenoses. -

Assuming that cephalopod species which are ecological equivalents are
subjected to a same degree of parasitic disease risk, we could extrapolate the parasitic
nfection results on a single cephalopod species at any geographic locality to each
ecologically-characterised cephalopod-parasite system. This reduces, therefore, the
problems associated: with. the development of complex epidemiological evaluation
models which, without laborious and time-consuming information on the different
host—parasxte systems at the supracommunity level, could be rather speculative.

In t_he future, it 1_s- obkus that infected cephalopod natural stocks should be
modelled by using mathematical models which will require an holistic examination of
the parasitocoenoses within parasite communities at different hierarchically levels.
Then, since the habitat of a cephalopod species is more important in determining its
parasitic community richness than is cephalopod phylogeny (that is to say, because the
parasitic diseases risk may be interpreted as a function of cephalopod biology), this
- information could be used to help managmg of heavily infected cephalolaod fisheries
in the next years. : :
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