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Abstract. The paper contains results of helminthological studies on rmminants introduced into
Czechoslovakia from othor regions and eontinents. 1t i3 puinted out that introduction of wild
ruminants is not only of theorctical importanco in the adaptation of parasitos to a new environment,
but also of practical conscquence in the mutual exchange of parasites betwoen the imported and
sutochthonous game animals,

Studies on helminth fauna of introduced species of wild ruminants is of great
practical importance hecause theso game animals, as we could see previously in case
of fuscioloidiasiz, may introduce into the new environment gerious parasitoses spreading
to autochthonous game or domestic animals.

For example, along with the sika deer, the species Ashworthius sidemy was imported
to Czechoslovakia and adapted itsell’ to moufflon and red deer in places of sika's
contact with other game animals. T'he white-tailed deer Odocoileus virginianus introduced
nematodes Spiculopteragia odocoilei and Ostertagia mossi, into its new environment,

And vice versa, under new conditions the introduced wild ruminants acquire local
parasiles. It was revealed that Odocoileus virginianus acquired palearctic nematode
species such as Spiculopteragia asymmeltrica, S. spiculoptera, Rinadia mathevossiani,
Skrjabinagia kolchida, Artionema hartwichi whose high numbers may be found in it
as often as in autochthonous wild ruminants. In places where Sika nippon is being
kept together with the white-tailed deer, it becomes the host of Fuscioloides magna.
In its places of contact with the red deer it acquires the species Nemalodirus roscidus.
Consequently, the research of parasitofauna of introduced wild ruminants is of great
theoretical importance both, for the information about adaptation of parasites
under new conditions of their existence, and in the studies of adaptation of endemic
parasite specics in organs of the newly imported hosts.

MATERIAL

The number of autopsies earried out according to particular species of wild ruminants was
as follows: fallow decr (Dama dama) 725, sika deer (Sika nippon) 179, white-tailed deer (Odocoileus
virginianus) 52, chamois (Rupicapra rupicapra) 82, moufflon (Ovis musimon) 308 animals. The
wild ruminants eame from free nnture as well as from game reserves in Bohemia and Moravia.

RESULTS

A total of 44 species of worms parasitized the hosts listed above. The findings
of individual species are represented in the following survey:
Dama dama — the following 31 species of parasitic worms were found: Dicrocoelium
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dendriticum, Fasciola hepatica, Fascioloides magna, Moniezia benedeni, Cysticercus taeine
hydatigenae (Tenora and Vanék 1969), Bicaulus sagittatus, Dictyocanlus viviparus,
Artionema altaica, Onchocerca flexuosa, 1'rickuris capreoli, T. globulosa, 1'. ovis, T.
skrjabini, Capillaria bovis, Chabertia ovina, Oesophagosiomum venulosum, O. radiatum,
Haemonchus contortus, Nematodirus filicollis, richostrongylus capricola, Osterlagia
leptospicularis, O. osterlagi, O. trifurcata, Skrjabinagia kolchida, S. lyrala, Spiculopteragia
asymmelrica, S. schdzi, S. spiculoptera, Rinadia mathevossiani, A pleragia quadrispiculata,
Cooperia peclinata.

The archival records prove that breeding of this wild ruminant exclusively in
reserves, dates back to the Middle Ages. It was not until the last century that the fallow
deer was introduced into [ree nature and at present it oceurs in about 45 localities
and its number in Czechoslovakia is estimated to be 7000 animals.

The dominant parasite of the fallow decr, both in reserves and in free nature,
is Spiculopteragia asymmetrica. We assume, that this species has been the original
parasile of the fallow deer, as described from this host by Ware (1925) in England.
Along with the fallow deer it later spread to other wild ruminants and due to the
fact that the fallow dcer is being kept primarily in reserves again, this parasile is
encountered frequently in the white-tailed decr and the sika, and in the Liny reserve
we found it in the red deer.

The next most frequent parasites of the fallow deer are Oesophagostomum venulosum

and Ostertagia ostertagi. Our results showed that the species composition of parasites
in the fallow deer dilfers from that in the red deer,
Sika nippon —the following 20 species of parasitic worms were found: Dicrocoelium
dendriticum, Fascioloides magna, Cysticercus taeniae hydatigenae, Moniezia benedeni,
Dictyocaulus viviparus, Bicaulus sagittatus, Artionema allaica, Trichuris globulosa,
Capillaria bovis, Oesophagosiomum venulosum, Chabertia ovine, Haemonchus contortus,
Ashworthius sidemi, Trichostrongylus capricola, Spiculopteragia asymmetrica, S. spiculo-
piera, Ostertagia circumcincla, Nemalodirus roscidus, Cooperia pectinala, Wehrdikmansin
cervipedis.

This speeies was introduced into many small game reserves and parks of our
country from the Asian continent. Due to social changes the small game reserves
and parks were gradually abolishod and the wild ruminants were either ghot or they
fled to free nature. At present the sika deer lives in 11 localities in Czechoslovakia and its
number is estimated to be 965 animals.

While evaluating the composition of helminthofauna of the sika deer in Czechoslovakia
as regards its composition in a region where this host is autochthonous, we see that
it is relatively poor. Also invasions are very mild. In most cases only few specimens,
maximally several scores of worms are found.

Along with the sika also its specific parasite Ashworthius sidemi, has been introduced
into this country and represents the dominant parasite in the reserves of Liny and
Opoéno (Kotrld and Kotrly 1973).

The next most frequent parasite of the sika in Czechoslovakia is Spiculopteragia
asymmetrica. Of great interest is the finding of the nematode Nematodirus roscidus
parasitizing Cervus elaphus in western Kurope and so far undetected in this country.
The species Chabertia ovina, Haemonchus contortus, Spiculopteragia spiculoptera and
Moniezia benedent ave rarc. Important is the occinrence of the trematode Fascicloides
magna which the sika has acquired in Czechoslovak territory, thus becoming a new
host of this trematode (Kotrly and Kotrld 1974).

Odocoileus virginianus — the following 25 specics of parasitic worms were found:
Dicrocoelium dendriticum, Fasciola hepatica, Fascioloides magna, Cysticercus taeniae
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hydatigenae, Moniczia benedeni, Dictyocaulus viviparus, Elaphostrongylus cervi, Artionema
hartwichi, A'richuris oves, Chabertia ovina, Oesophagostomum venwlosum, Haemonchus
contortus, Trichostrongylus capricola, T. vitrinus, Spiculopteragia asymmetrica, S. spicu-
loptera, S. odocolei, Osterlagia circumcincta, O. lyrata, 0. mossi, Marshallagia marshalli,
Rinadia mathevossiani, S. kolchida, Cooperia peclinala, Nematodirus filicollis.

According to the archival records the first acclimatizing attempts with the
white-tailed deer have been made since 1890 in the Mansfeld reserve at Dobiis.
The animals were imported from Canada. After the abolition of reserves they were
set free in nature and today they occur primarily in the submontane zone of Brdy and
Hicheny in Central Bohemia and their population is estimated to be about 200,

As in the sika likewise in the white-tailed deer the species representation of
parasites is poor. From its original home country the white-tailed deer has introduced
into the new territory 3 species of parasites, primarily the trematode Fascioloides
magna and two nematodes: Ostertagia mossi and  Spiculopteragia odocoilei. The
white-tailed deer has become susceptible to the species which are current parasites
of the roe deer in the Euro-Siberian subregion, such as Spiculopleragia spiculoplera,
Skrjabinagia kolchida, Oslertagia leptospicularis, Rinadia mathevossiani and Elapho-
strongylus cervi. Even Spiculopteragia asymmetrica, the parasite of the fallow deer, has
become a dominant parasite of the white-tailed deer in the region of Brdy (Kotrly
and Kotrld 1971).

Rupicapra rupiulpra — the following 17 parasitic worms were found in the Jeseniky
Mts., 19 species in the Luzické hory Mts.: Echinococcus granulosus, € Jahccrcu.s taeniae
hydaligenae, Moniezia benedeni, Spiculopteragia spiculoptera, Skrjabinayia lyrala, Oster-
tagia trifurcata, O. ostertagi, O. circumcincta, Trichostrongylus vitrinus, T. colubriformis,
Nematodirus filicollis, Haemonchus conlortus, Oesophagosiomum venulosum, Chaberlia
ovina, Trichuris ovis, T. globulosa, Neostrongylus lincaris, Muellerius tenuispiculatus,
M. capillaris.

Chamois was introduced inlo both localities 70 yvears ago from the Austrian Alps,
from higher elevations to lower altitudes with quite different ecological conditions.
At present its population in the Jeseniky Mts. is estimated to be over 300, in the
LuZické hory Mts. 100 animals.

1t is invaded here by a lesser number of nematode species than in the or |gmal
hiotopes of the Alps. Of the 3 specific lung parasites described in the Alps, in
Czechoslovak territory only Muellerius tenuwispiculalus has remained. Fasciolasis and
dictyocauliasis, which are frequent in the Alps, do not occur either (Kotrly and
Erhardovia-Kotrld 1970).

The most frequent parasites of chamois in the Jeseniky and Luzické hory Mts. are
the lung worms Muellerius tenuispiculatus, M. capillaris and Neostrongylus linearis
which often ocenr together, the infection of the animals reaching as high as 509%,.

Of the gastro-intestinal nematodes the most frequent are Ostertagia circumcincta

and Chaberlia ovina (45—48%) as well as Haemonchus conlortus and Spiculopteragia
spiculoptera. Outstanding is the high percentage of infection with cysticercosis (larva
of the cestode Taenio hydatigena) reaching 229%,.
Ovis musimon—the following 24 species have been found : Fasciola hepatica, Dicrocoelium
dendriticum, Moniezia benedeni, M. expansa, Cysticercus taeniae hydatigenae, Dictyocaulus
viviparus, Muellerius capillaris, Protostrongylus kochi, Trichuris globulosa, T'. ovis,
Capillaria bovis, Chabertia ovina, Oesophagostomum venulosum, HHaemonchus contortus,
Nematodirus filicollis, N. spathiger, Trichostrongylus axei, T. capricola, T'. colubriformis,
T. vilrinus, Osterlagia circumcincta, O. leptospicularis, O. trifurcala, Spiculopteragia
spiculoplera.
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Moufflon, originally an inhabitant of the Mediterranean region, was introduced into
Bohemia more than 100 years ago from the Leinz reserve near Vienna. The first
archival records date from 1838, from the reserve Hluboka, but moufilons are supposed
to have been introduced into this country prior to this date. Statistical data show that
11,674 animals live in free nature and reserves in Czechoslovakia at present.

The helminth fauna of moufflon iz not as rich in species as it is v closely related
animals, the sheep. T'he intensity of invasion is much lower, too. The most frequent
parasites of moullons are the luing worm Muellerius capillaris and the parasite of the
large intestine Chabertia. ovina. The species Dicrocoelium dendriticum is more frequent
than Fasciola hepatica.

It should be taken into account that the environment in which mounfflon lives as
well as its contact with other wild ruminants affeel the species composition of
nematodes in moufflon. This fact hecame manifest in the nematode dshworthius sidemi
occurring in joint biotopes with the sika and in Spiculopteragia spiculoptera which
parasitized in moufflons in places where the contact with the red deer and fallow
decr was becoming more intensive.

DISCUSSION

Czechoslovakia is well known for its rich wildlife, as 7 species of game animals
of the eervine and bovine group ave represented in a relatively small territory. Besides
autochthonous wild ruminants, represented by the red decr (Cervus elaphus) and roe
deer (Capreolus capreolus) several exotic species were introduced into both frec nature
and reserves of this country from various geographical regions, namely the white-tailed
deer (Odocoileus virginianus), sika (Sika nippon), fallow deer (Dama dama), mouffion
(Ovis musimon) and chamois (Rupicapra rupicapra), introduced into the LuzZické hory
and Jezeniky Mts.

The populations of these introduced wild ruminants, as compared with the number
of autochtonons ruminanis are much lower, but they are not negligible. In 1974
their numbers in the Czech Socialist Republic reached 15,994, while the numbers of the
red deer (Cervus elaphus) and voe deer (Capreolus capreolus) exceeded 225,100.

Due to human interference, mainly in the last century, there was an incessant
displaccment of wild ruminanis and only few biotopes exist today which would be
original for these two antochthonous species and where they would not contact any
other species. No less important factor contributing to the enrichment of the helminth
fauna is the fact that many wild ruminants have been bought from the first zooparks,
c.g. from the reserve Lainz ncar Vienna or from the firm Hagenbeck. Since these
transicrs had been taking place for many years, they became reflected in the present
species representation of parasites and thus the differences between species typical
of particular host became blurred. For example, the red deer and roe deer, whose
typical parasites are Osterlagia leptospicularis, O. ostertagi, Skrjabinagia kolchida,
Spiculopleragia spiculoptera, acquire the parasites of other wild ruminants with which
they gel into contact. The red deer, for instance, acquires the nematode Spiculo-
pleragia asymmetrica from the fallow deor, the trematode Fascioloides magna {rom the
white-tailed deer, Ashworthius sidemi from the sika deer. This applies also vice versa.
The introduced wild ruminants acquire parasites of the autochthonous animals or of
those which became assimilated to the new environment more than one hundred
vears ago. Thus the white-tailed deer acquires palearctic nematode species Spiculopteragia
asymmetrica from the fallow-decr, Rinadia mathevossiani, Spiculopteragia spiculoptera,
Skrjabinagia kolchida, Elaphostrongylus cervi, Artionema hartwichi from the red deer
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and roe decr. The sika also acquires parasites in its new environment (Fascioloides
magna, Nematodirus voscidus, Bicawlus sagitattus, Spiculopteragia asymmelrica).

On the other hand, the introduced wild ruminants coming to a completely new
environment, lose their specific parasites. This is evident primarily in biohelminths
of the genera Protostrongylus, Odocoileostrongylus, Elaphostrongylus, Parelaphostrongylus,
Lepiostrongylus. Likewise the great l'!‘la.j()‘l' ity of specific geohelminths (Mityushev et al.
1950), although their development is divcet, have not been imported along with the
introduced animals (e.g. Pygarginema cervi, Schulzinema miroljubovi, Spiculopteragia
panticola). ‘They have been found neither in this country, nor in Poland (Dréozdz
1963), where the sika had been also introduced. Only a small percentage of two
specific nematode species parasitizing the white-tailed deer, Spiculopteragia odocoilei
and Ostertagia mossi, occurring in America (Walker and Becklund 1970), was also
found in the white-tailed deer in Czechoslovakia, but otherwise these parasites have
not been adopted by other wild ruminants. In contrast to Poland where it does not
oceur, the nematode Ashworthius sidemi, a specific parasite of the sika, was brought
in along with its host to this couniry and in joint places of contact transferred even
to unspecific hosts (moulflon, red deer).

It should be noted that in all mentioned species of introduced wild ruminants in the
territory of Czechoslovakia the helminth fauna as far as species composition is con-
cerned is much poorer than in their original home country, the intensity and exten-
sity of infection being low as well. This phenomenon cannot be univocally explained
by the fact that the animals are very well cared for due to a highly developed wildlife
management: both for parasitic germs and hosts an important role here is primarily
played by the new environment. [t remains to be seen il this new environment should
be considered as optimal for the wild ruminants or not. According to Prokopié
(1972, 1974) who worked out Thienemann’s rule in cestodes parasitizing rodents and
insectivores, unimals in optimal environment are invaded by a larger number of species
represented by a smaller number of individuals, while in an nnfavourable biotope they
harbour a small number of helminths with a high extensity.

The introduction of wild ruminants into different continents is not only of practical
and epizootological importance, but it also involves many other problems as mentioned
above, including the taxonomic ones. The parasites that must adapt themselves to
different conditions, as well as their germs adapting themsclves to different species
of intermediate and definitive hosts, often happen to undergo many changes. Therefore,
larger or smaller metric and morphologic changes take place in them duc to new
environment. There is a change of the whole life cycle, of the length of intramollusc
phase, of the number and size of individnal stages, of the length of praepatent period
in the invaded host, of the invasive eycles etc. as we could sce in Fascioloides magna
and in Ashworthius sidemi as well (Erhardova-Kotrlda 1971, Kotrld et al., in
press).

These changes may become more or less manifest, and this is often misleading in the
determination and description of new species.

CONCLUSION

Research of parasites and invasive discases in introduced wild ruminants is important
both from the theorctical and the practical aspect. It points out that imported
parasites may and are able to exist in a new environment and to become members
of the original hioccnosis, in which their germs can accomplish their development
and find optimal conditions for invading new hosts,

This theoretical conclusion shows that prevention of parasitoses, in our case
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helminthoses of wild and domestic ruminants, is possible and necessary. The species
composition and populations of wild ruminants in individual hunting areas and
reserves should be considered with utmost care. In each area or reserve it would be
profitable to choose a suitable group of wild ruminants and thus to assemble specics
harbouring relatively more specific and less adaplive parasite species. Groupings of
those species of wild ruminants among which an active parasitc exchange during
massive invasions by helminths is possible, should by avoided. Therefore, all species
of wild riminants should not be kept in one biotope which cannot offer optimal
conditions to them.

IPuture planning and elaboration of methods for the utilization of reserves and open
hunting areas in the organized economic regions of particular specics and groupings
of wild ruminants should fully respect this information to the benefit of effective
wildlife management.

FEJLMUWHTLI JHRKIXKBAUYHLBIX, HMHOPTHPOBAI I KX
BUYUENOCIHOBAKHIO

B. Rorpan w A, Korpaum

Pesone. B patiore olevaiaiorc relbMuLToIoriaes Kie  feeIe 0B 1o KM SEBATHLIM,
KOTOpHEe Ouan paBedennt B Yexocnosakuio u3 apyrux oGaacreil w woutnnedtor, OGpaweno
HHNMAHNEe HA TOT JUKT, YT0 MATPOJIYRILA JNKIX JKBAUHKN HMCCT HE TONLKO TEOPeTHUYCCKOe
BHANCHNC HOPH S, ITALEN BAPASUTOR B HOBOM CPEIC, HO TAKMKC BUKHA 1A NPAKTHKS 1M

BIIMHOM OUMCHE HAPASHTAMN MCIGLY TIPHDBC3CHULIMIT 11 aVTOXTOHHLIMIT ACHBOTHLIMIL
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