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SOME ASPECTS OF MONOGENEAN EXISTENCE

B.I1. LEBEDEV

Institute of Biology and Pedology, Far East Science Center, USSR Academy of Sciences, Vladivostok

Abstract. This paper deals with some ecology and evolution problems of monogeneans —-gill parasites
of fishes, such as congeneric simultancous doublets, spatial distribution of species on the gills, inter-
specific restrictions of biotopes ete. The author proves competitive character of site sclection in
monogeneans. The role of hermaphroditism in the evolution and biology of monogeneans, and mor-
phological adaptations (mainly androgynous) directed to inereasing of mating chance are discussed.
The author concentrates on analyzing the cases of monoxenous distribution and speciation and also
on examining the concept of symxenity and alloxenity. He attaches great importance to ecological
and evolutionary investigations of Monogenoidea.

Recently, numerous data have appeared pertaining to interesting synecological
and evolutionary aspects of monogenean existence, in particular questions of joint
simultaneous parasitism of two species of one monogenean genus on a single host spe-
cimen. Works of Euzet (1972), Ktari (1975), Lambert and Maillard (1975),
and Oliver (1976) contain information about thirty-four species of lower mono-
geneans (Polyonchoinea), forming ‘“‘doublets congénériques simultanés” (Oliver
1974). Only lately Rohde (1976a, b) gave two examples of similar doublets for
the higher monogeneans (Oligonchoinea). One of them (Pseudothoracocotyla indica 4
Pseudothoracocotyla gigantica) does not seem to us to be irreproachable since the
validity of synonymization of Dawesia and Pseudothoracocotyla (and after Rohde
1976 problematically even Thoracocotyle) has not yet been proved at all. Similar
examples were known to us (Lebedev 1972, 1977).

These interesting cases of joint parasitism have been recorded as follows: Bilatero-
cotyloides carangis and B. madrasensis (fam. Protomicrocotylidae) on gills of Mega-
laspis cordyla (= Caranx roftleri) from the Southern coast of India (three fishes);
Upenicola digitata and U. upeneoides (fam. Diclidophoridae) on gills of Upeneus
sulphureus from the Southern coast of India (two fishes); Paramazocraes vicinus and
P. trissocles (fam. Mazocraeidae) on Thrissocles sp. from South China Sea (two
fishes); and Pseudaxinoides bychowskyi and P. caballeroi, (fam. Gastrocotylidae) on
three host-species from four regions in six cases (see Table).

Characterizing the known examples of this phenomenon Euzet (1972) writes:
“Ce parasitisme particulier est difficile & expliquer. En écologie une régle assez
générale veut que deux espéces congénériques ne puissent occuper la méme niche
écologique. Si cela se produit il y a compétition et élimination de I'espéce la moins
adaptée’ (p. 77). Following Euzet his adherents consider that the analyzed material
testifies to an existence of more than one ecological niche on fish gills and show that
there are preferential microbiotopes on gills for every species. Lambert and Mail-
lard (1975) assume that the distribution of species along preferential microenviron-
ments is not the result of an interspecific competition. Lambert and Maillard
(1975) and Oliver (1976) emphasize that some differences in spatial distribution
of certain monogenean species on gills depend upon their centrifugal migration on
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gill arches. On the contrary, Molnar (1971) thinks that site selection in Dactylo-
gyrus lamellatus depends upon the fish age rather than upon the age of the parasite.
In addition, such an important factor of environmental distribution of parasites on
gills as a hydrodynamic one (Fernando and Hanek 1976) should be taken into
consideration (see also Wootten 1974).

Strong and variable directed ‘“‘microstreams” (which are turbulent in certain
parts of gill cavity) certainly must greatly influence the distribution of parasites.
Perhaps, just these effects may considerably account for the site diversification of
monogeneans on gills in “monoparasitic” case.

But Rohde (1976a, b) considers that ‘‘niche restriction” in Monogenea develops
on the non-competitive basis: “It is not necessary to postulate either competition or
reinforcement of reproductive barriers to account for separation of sympatric species.
Random selection of habitats alone... may lead to the separation of sympatric
species, although competition and/or reinforcement may be the most important
factors in certain cases or may at least have the secondary effect of increasing inter-
specific separation.” (pp. 67—68). This conclusion is being drawn on account of an
existence of niche restriction not only in tropical aquatories where gill biotopes are
saturated but also in the temperate and cold regions, where there is usually
a single species of monogeneans parasitizii g fishes (non-saturated gill biotopes).
Rohde (1976b) writes: “Increase in the change of mating may be the most important
mechanism leading to habitat restriction — more significant than competition and
reinforcement of reproductive barriers...”” (pp. 479—480).

Not denying, in principle, a possibility of non-competitive site diversification we
are apt to consider Rohde’s evidences to be not satisfactory, mainly according to
the following reasons. An increase in chance of mating, to our mind, is not quite the
mechanism of process (Rohde 1976b) but the result of its acting, since success or
failure of vital functions in populations is finally expressed as a reproductive success.
Facts given by Rohde in papers cited testify rather in favour of competition existence
as the main motive force of site selection and the subsequent segregation of species
divided ecologically. An increase in chance of mating and reduction of competition
degree among species in the case considered will be a consequence of site selection
but not its reason (see also spatial segregation of species in gill biotopes mentioned
in the papers by Euzet and Ktari 1971, Ktari 1971, Llewellyn 1956 and others).

Lawlor and Maynard Smith (1976) showed mathematically in general that
coevolution of the competitive consumers in the “coarse-grained” (i.e. heterogenous,
unstable ete.) environment was possible in the direction of stabilization of isolation
only. In the “fine-grained” environment two consumers may well coevolve but
diverging under the influence of competition. Further, a coevolution of consumers
naturally leads to their divergence by means of random selection and, that is
essential to emphasize, to reduction of a degree of competition among them.

Conditions of monogenean existence on gills may, in principle, be regarded as
stable; Oliver (1974) emphasizes the ecological monotony of gills. We think that
the pattern of Lawlor and Maynard Smith (1976) in its particular fine-grained
variant is applicable to monogeneans. Clearly that in case of selection affecting the
efficiency of the employment of sources in relatively stable environmental conditions
(“K — selection”) the most intensive competition is reflected leading ultimately
to specialization. That is why we consider that coevolution of related species in high
density biotopes follows the way of competitive niche diversification. Holmes (1973)
showed in the more general case (joint parasitism of any close species in one biotope)
that niche diversification appears as a result of interactive relationships between
competitors and leads to site segregation with subsequent arising of specificity to
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these mierobiotopes. In all cases the alternative of this will be elimination of less
adaptive species.

Increasing of reproductive potential in monogenean population is undoubtedly
achieved by an increase in chance of mating in narrow environment. Ktari (1971)
- put more emphasis on the importance of concentration of specimens on certain part
of gills for successful cross-fertilization since selfing and self-fertilization are excluded
for more monogeneans. This concentration is the primary consequence of the effect
of site selection. It should be also borne in mind that simultaneous hermaphroditism
enabling cross-interfertilization, is essential in increasing the chance of mating.
Simultancous hermaphroditism, according to our observations, does not eliminate
the presence of protandry in juvenile part of population and similar forms of con-
sequent or alternative hermaphroditism, and it must not be opposed against them.
Alternative hermaphroditism in population, surely, approximated it to gonochoric
type. Simultaneous hermaphroditism of monogeneans does not necessarily lead to
self-fertilization. Cross-fertilization prevails as a rule (Bykhovsky 1957, Ktari
1971 and others) though some polystomatids are sometimes self-fertilized.

Development of androgynous adaptation of terminal parts of male and female
reproductive system, finding their greatest expression for example in heteraxinid
monogencan Gonoplasius longirostris Robinson, 1961 (see Lebedev 1968) and
diplectanid T'elegamatriz pellonae Ramalingam, 1955 evidences to phylogenetic domi-
nation of cross-fertilization. Similar androgynous adaptations can arise only in
groups with the constant (in the evolutionary aspect) predominated ecross-fertiliz-
ation. In addition there are high specialized species with complicated copulative
organ and reduced vagina among Oligonchoinea (e.g. Gastrocotyle spp., see Lebedev
1975); fertilization takes a course of intrahypodermal injection of sperm into
parenchyma of the specimen-mate (Macdon'ald and Caley 1975).

This instance (as well as an existence of the fam. Diplozoonidae) allows to ascertain
that reproductive sclection in monogeneans was as a rule vectored towards cross-
fertilization.

Therefore it is necessary to note that it is impossible to consider that simultaneous
hermaphroditism must surely lead to self-fertilization, with the result that “off-
spring of simultaneous hermaphroditic specimen always turns out to be isogenic
population” (Logachev 1976, p. 147). As it was shown by us a premise in this
suggestion is not correct.

Euzet (1972) analyzing the known examples of simultaneous congeneric doublets,
writes about their presence: “ll existerait done sur les branchies des poissons deux
ou plusiers niches écologiques distinctes chacune étant occupées par une espece de
Monopisthocotylea™ (p. 77). This inference is not convincing since if it is permissible
to speak about niche segregation or niche restricition one could never subdivided
fish gills (for monogeneans), or, for example, tree crown (for insects) into certain
numbers of niches. It is impossible to put sign of equality between a biotope and niche
as well as in the notion of niche to interpret only its spatial aspect.

Modern omnispective interpretation of the niche concept does not unlikely identify
it with the concept of species. It is generally accepted that ecological niche is a “pro-
fession” of species, its functional role in community, its trophical status, position rela-
tive to gradients of external factors etc. Erosion of the boundary between the
niche and species is especially evident in numerous cases of presumable absence
of competitive exclusion in a niche (i.e., the principle of Gause-Chardin) when to
explain the absence of competition, the niche concept receives more detailed
characteristics, attributed not to environment, but to a species. Generally it is
environmental niche that is kept in mind; niche-habitat, niche-biotope, i.e., bio-

134



topes are always concerned but not niche. The ommispective niche could not be
treated only environmentally, it must be interpreted to a considerable extent in
the specific aspect.

Phenomenon of congeneric simultaneous doublets is very interesting from the
viewpoint of speciation. Manter (1963) noted the importance of registration of
similar parasitic species of helminths on one host species though in contiguous regions.

Doublets considered above are mostly the species separated recently. It is difficult
to assume and explain the allopatric formation and secondarity of transition to joint
parasitism.

The concept of allopatric (geographical) and sympatric (ecological) speciation
advanced by Mayr in the forties was from the very beginning not quite distinet in
definition and contradictory in corollaries thus producing numerous specifications
later on. It was suggested to distinguish such notions as syntopic and allotopic
(Rivas 1964). This author reinterpreted notions of allopatric and sympatric, con-
sidering those species to be sympatric which have the same or overlapping distribu-
tion regardless of wheter or not they occupy the same microhabitat. Species which
occupy the same microhabitat are regarded to be syntopic. Naturally, when one
considers parasitic organisms as the obligate attribute having host, it is necessary
to detail the notion concerned introducing “xenous’ — parameter.

Eichler (1966) suggested to distinguish among parasites the synhospitalic and
allohospitalic species (i.e. species occurring on the same host or on different hosts).
We consider to be more preferable the terms with the same sense but formed from
Greek roots, namely, symxenous and alloxenous. It is necessary to our mind to
distinguish the notion monoxenous distribution (i.e. distribution in the same specimen
of host) in addition to the notion symxenous, implying only the presence of the same
species of host.

The other system of terms (Schults and Gvozdev 1972) when localisation of
helminths is characterized by terms of locus and loculus is more preferential, in our
opinion, for autecological approach.

O HEKOTOPBLIX ACIHHEKTAX CYIECTBOBAHUA MOHOTEHOMOEN
B. 11. JleGenesn

Pesiome. PaceMoTpeHLI HEKOTOPEIe NPO0JieMbl CyIecTBOBaHIA MOHOrenomeil na kabpax pui0:
HaJHYNe OJHOPOJOBRIX CUMYJILTAHHBIX AYy0JIETOB, NPOCTPAHCTBEHHOE paclpoCTPaHeHHe BUIOB
Ha jkabpax, MemBujgoBasa pectpuriusa Onmoronos. [[okasniBaeTcsi KOHKYPEHTHBIM XapakTep
no3uIMoHIoro orbopa y MoHoreseil. PaccMorpena pouas repMadpointusMa B 2Bojonun u 6mno-
JOTHM MOHOTeHeil, MOpPQOoIOrnyecKuX ajantalluii, HANPaBJICHHLIX HA YyBeJUYeHHe IIaHIOB
crapuBaHuiA. AHaJM3UPYIOTCS CJIy9an MOHOKCEHHOTO pacmpocTpaHeHMs M Bu1000pasoBaHus,
4 TaKKe HOHATHUA CHMKCCHHOCTH M ajuiokceHHocTH. IloguepruBaerca Ooublioe 3HaYeHHe HKO-
JIOFMYECKHX M 9BOJIONMOHHBIX MCCJICOBAHMII MOHOI'CHONEIL.
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