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Elaphostrongylus sp. (Nematoda, Protostrongylidae)
and other helminths in faeces of moose (4/ces alces

(L.)) in North Norway

ODD HALVORSEN AND KATHARINA WISSLER

Halvorsen, O. & Wissler, K. 1983. Elaphostrongylus sp. (Nematoda, Protostrongylidae) and
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Faecal samples collected from 103 moose (4lces alces) in Troms and Finnmark counties du-
ring the hunting season of September —October 1975 were examined. The faeces of all
moose older than one year contained eggs or larvae of gastro-intestinal nematodes. In addi-
tion, gastro-intestinal nematodes were found in the faeces of one of the three moose calves
examined. Digenean eggs, probably of Paramphistomum cervi, were found in 10 per cent of
the faecal samples from moose older than one year. First stage larvae of Elaphostrongylus sp.
were found in 26 (25 %) of the faecal samples, but such larvae were not found in the 3 cal-
ves. Relatively more moose from Troms county than from: Finnmark county had larvae of
Elaphostrongylus in their faeces, but the opposite trend was observed for eggs of trematodes.
Both the prevalence and mean 1.p.g. of Elaphostrongylus larvae were lower in faecal samples
from moose than in samples from reindeer occurring in the same area. Small intestines, li-
vers, lungs and brains of a small number of moose collected in Troms during the 1976 hun-
ting season were also examined. Nematodirella alcidis and Trichostrongylus capricola were
found in all of the 8 small intestines examined. Dictyocaulus viviparus was found in 1 of 10
lungs examined, but none of 10 livers and 3 brains were infected with helminths.
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INTRODUCTION

Evidence from rock carvings (Hagen 1976) and
excavated bone fragments (Olsen 1975) suggests
that both reindeer (Rangifer tarandus L.) and
moose (4lces alces (L.)) are old inhabitants of
North Norway. Reindeer has been continuously
present in significant numbers since the last ice
age, but the abundance of moose has fluctuated
markedly and the species may have been absent
during some periods. According to Lykke
(1960), the distribution of moose in Scandinavia
was restricted to South-, and Mid-Sweden
around 1700 A.D., and it later reappeared in
Mid-Norway around 1860. During the period
from 1940 to 1970 the moose has increased its
area dramatically in North Norway (Myrberget
1972, 1979), and reindeer and moose may now
be found using the same habitats, particularly
during winter and spring.

Elaphostrongylus rangiferi Mitskevich is a
common parasite of reindeer in North Norway
(Halvorsen 1979, 1981, Halvorsen et al. 1980,
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and unpubl. obs. by O.H.), and epidemic out-
breaks of elaphostrongylosis in reindeer herds
have been recorded (Bakken and Sparboe 1973,
Kummeneje 1974).

The first observation of Elaphostrongylus sp.
in European moose was made in Sweden by
Nilsson (1971).

In North America, the nematode Parelapho-

strongylus tenuis Dougherty, which has White-
tailed deer as its normal host, causes «moose
sickness» in areas where the distribution of the
two cervids overlap. This influences the overall
distribution and abundance of moose (Anderson
1972). .
- It may, therefore, be pertinent to investigate
the occurrence of Elaphostrongylus in moose,
the possible effects of infection on the moose po-
pulation, and the relationship between the infec-
tions in moose and reindeer. The results of a sur-
vey of parasites found in moose faeces collected
in Troms and Finnmark counties, North Nor-
way, are presented in this paper.
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MATERIAL AND METHODS

Moose faeces were collected during Septem-
ber —October 1975 with the co-operation of a
number of hunters. They were requested to take
a small sample of faeces from the rectum of each
moose shot and to store the sample either cooled
or frozen in a polythene bag until it could be
sent to the laboratory in Tromse. In the labora-
tory the faecal samples were stored deep frozen
until examined. Subsamples of approximately |
g faecal material were subjected to baermannisa-
tion and flotation and then examined in a plank-
ton counting chamber on an inverted micro-
scope.

Faecal samples collected from 103 moose
were received, of these 71 were collected in
Troms and 32 in Finnmark. This material repre-
sented samples from 40% and 44 % of the total
number of moose reported shot during the sea-
son in Troms and Finnmark respectively.

Faecal material was obtained from 1 calf and
70 (48 males and 22 females) moose older than 1
year in the Troms district and from 2 calves and
30 (16 males, 13 females, and 1 unsexed) moose
older than 1 year in Finnmark.

RESULTS

More males than females had Elaphostrongylus
larvae in their faeces, but this difference was not
statistically significant, neither within each
county, nor when all observations were pooled
(Fishers exact probability test and X2 test).

More moose from Troms than from Finn-
mark had Elaphostrongylus larvae in their faeces
(Table 1). This difference was statistically signifi-
cant when sexes were treated together
(0.05>P >0.01) and for females (P < 0.05), but
not for males (P=0.12).

In Troms, moose infected with Elaphostrong-
ylus sp. were found in 11 of the 13 local council

Table 1. The prevalence of Elaphostrongylus sp. first
stage larvae in faeces from male og female moose
from Troms and Finnmark counties.

Male Troms Finnmark
Samples (n;) 48 16

Positive 17 (35.4%) 3 (18.8%)
Female

Samples (ny) 22 13

Positive 6 (27.3%) 0 (=)
ny+ns 70 29

Positive 23 (32.9%) 3 (10.3%)
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areas (kommuner) from which samples were
obtained, and these positive samples were col-
lected from widely different regions of the co-
unty including the islands, the fjord areas, and
inland areas (Fig. 1). The faecal samples from
Finnmark were collected in 6 different council
areas covering the same regional range as those
in Troms, but positive samples were found only
in moose shot in Karasjok and Ser-Varanger
(Fig. 1). Both these council areas fall partly with-
in the area of the North-Western extension of
the coniferous forest.

Larvae or eggs of gastro-intestinal nematodes
were found in all the faecal samples with the ex-
ception of those collected from two of the calves.
Nematodirella alcidis (Dikmans) and Tricho-
strongylus capricola Ransom were found in all
the 8 small intestines obtained from moose shot
in Tromse kommune during 1976. One of 10
lungs contained Dictyocaulus viviparus (Bloch),
but helminths were not found in the 10 livers
and the 3 brains examined.

Digenean eggs, assumed to be those of Par-
amphistomum cervi (Schrank) were found in
the faeces of 3 of 70 (4.3 %) moose from Troms
and 7 of 30 (23.3%) moose from Finnmark.
This)difference is statistically significant (P =
0.01).

DISCUSSION

The results of the present investigation suggest
that moose in North Norway are commonly in-
fected with gastro-intestinal nematodes. Similar
findings have been reported for moose from
Sweden in which N. alcidis and T. capricola
were the most prevalent intestinal nematodes
(Nilsson 1971).

Nilsson (1971) found both Fasciola hepatica
L. and P. cervi in the Swedish moose, but there
are very few verified observations of F. hepatica
in Troms and Finnmark, so the digenean eggs in
the faeces of moose from this region are most
probably those of P. cervi.

Several genera of the family Protostrongyli-
dae, including Elaphostrongylus, have first stage
larvae which have a caudal dorsal spine, and at
present these larvae can not be identified solely
on morphological characters.

In addition to Elaphostrongylus sp., Nilsson
(1971) included Muellerius capillaris (Mueller)
and Bicaulus (= Varestrongylus) alces (Demi-
dova et Naumitscheva) in his check-list of
moose parasites. The record of M. capillaris
stems from Wetzel and Enigk (1936), and the
larvae in moose faeces which they identified as
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Fig. 1. The positions of local council areas (kommu-
ner) in Troms and Finnmark counties from which
faecal samples from moose were obtained in Septem-

M. capillaris may have been those of Elapho-
strongylus sp. Drozdz (1966) found V. alces in 2
out of 5 moose examined in Poland, and gave
USSR and Poland as the geographical distribu-
tion of this nematode.

Elaphostrongylus sp. is the only protostrongy-
lid known to occur in moose in Scandinavia. It
has been found by dissection in moose from
Sweden (Nilsson 1971) and from South and

Table 2. The prevalence and density (mean 1.p.g. of
positive samples) of Elaphostrongylus first stage lar-
vae in faeces from reindeer and moose in Porsanger
and Karasjok in September 1975.

Reindeer Reindeer Moose

1.5 years 2.5 years

old and older
Examined 22 12 10
Positive 7 (31.8%) 9 (75.0%) 1 (10.0%)
Mean 1.p.g. 16.6 39.6 2.0
Max l.p.g. 40 112 2

ber —October 1975. The fraction of samples contai-
ning first stage larvae of Elaphostrongylus sp. relative
to the total number collected is shown for each area.

North Norway (Holt 1982, K. Kummeneje pers.
comm.). It is, therefore, most likely that the pro-
tostrongylid first stage larvae found in moose
faeces in the current study were larvae of Ela-
phostrongylus sp.

Lankester and Northcott (1979) concluded
that all Eurasian cervids were infected with the
same Elaphostrongylus species, that is, E. cervi
Cameron, which was originally described from
red deer. Material from European moose has
not been studied taxonomically, so the use of
Elaphostrongylus sp. may be preferable for
worms infecting this host. The name E'. rangiferi
has been used for worms from reindeer.

Wissler and Halvorsen (1976) reported that
there were seasonal variations in the density of
first stage larvae of E. rangiferi in the faeces of
infected reindeer, and that the minimum density
was reached in September/October. If the out-
put of first stage larvae of Elaphostrongylus sp.
from moose follows the same kind of seasonal
pattern as that of reindeer, samples examined in
the current study were obtained at a time when
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the output of larvae would be expected to be
close to minimum. The overall prevalence of in-
fection may, therefore, be considerably higher
than recorded in the current study, and it may
be concluded that Elaphostrongylus sp. is a com-
mon parasite of moose in Troms and parts of
Finnmark. Available information (Nilsson 1971,
Holt 1982, and this paper) would suggest that
Elaphostrongylus sp. is a relatively common pa-
rasite of moose throughout its entire distribution
area on the Scandinavian peninsula.

The population density of moose is much lo-
wer in Finnmark than in Troms (Myrberget
1972), and the difference in prevalence of infec-
tion may, therefore, be a consequence of the dif-
ference in host population density. If, however,
this was the case one would expect to find the
same trend for trematode infection, but trema-
tode eggs were more prevalent in Finnmark
than in Troms.

Although FElaphostrongylus sp. was rather
prevalent in moose, the number of larvae per
gram faeces was low compared to that observed
in reindeer herds at the same time of the year.
Anderson and May (1978) concluded from a
theoretical study that when overdispersed bur-
dens of parasites per host, with small mean,
were observed in the field, parasite induced host
death rate was likely to be relatively high.
Moose deaths from elaphostrongylosis have
been recorded both in South and North Norway
(Holt 1982, K. Kummeneje pers. comm.) indica-
ting that the patogenicity of the parasite is consi-
derable.

E. rangiferi is very prevalent in reindeer from
Finnmark (Halvorsen 1979, Halvorsen et al.
1980, Halvorsen 1981). During September 1975
faecal samples were obtained from a reindeer
herd (The Munkovarre herd) which has its sum-
mer range in Porsanger council area and winter
range in Karasjok council area (Table 2). Of 22
samples obtained from 1.5 years old deer, 7 con-
tained larvae of E. rangiferi, and of 12 faecal
samples from deer 2.5 years or older, 9 were po-
sitive. Of the faeces collected from 10 moose Kkil-
led in these two areas during autumn 1975 lar-
vae of Elaphostrongylus sp. were found in only
one sample. It appears therefore that infection

with Elaphostrongylus may be quite different in -

reindeer and moose even when they occur in the
same area with considerable overlap in habitat
during large parts of the year.

ACKNOWLEDGEMENTS

We thank the hunters and local council game
and wildlife committees (viltnemder) who ar-
ranged and carried out the sampling. Financial
support was received from the Norwegian Re-

search Council for Science and the Humanities
(NAVF).

REFERENCES

Anderson, R.C. 1972. The ecological relationships of
meningeal worm and native cervids in North
America. J. Wildl. Dis. 8§, 304—310.

Andersen, R.N. & May, R.M. 1978. Regulation and
stability of host parasite population interactions. I.
Regulatory processes. J. Anim. Ecol. 47,
219—247.

Bakken, G. & Sparboe, O. 1973. Elaphostrongylose
hos reinsdyr. Nord. Vet. Med. 25, 203—210.
Drozdz, J. 1966. Studies on helminths and helminthi-
ases in Cervidae II. The helminth fauna of Cervi-

dae in Poland. Acta parasit. pol. 14, 1—13.

Hag(;:n, A. 1976. Bergkunst. J.W. Cappelens Forlag,

slo.

Halvorsen, O. 1979. The occurrence of Elapho-
strongylus rangiferi (Nematoda: Metastrongyloi-
dea) in domestic reindeer in relation to climatic
and topographic differences among summer pas-
ture areas. Inf. Inst. Parasit. Abo 15, 23—24.

Halvorsen, O. 1981. «Hjernemark» (Livza) hos rein i
Karasjok reinsokn. Reindriftsnytt 15 (3), 14— 16.

Halvorsen, O., Andersen, J., Skorping, A., & Lorent-
zen, G. 1980. Infection in reindeer with the nema-
tode Elaphostrongylus rangiferi Mitskevich in re-
lation to climate and distribution of intermediate
hosts. In: Reimers, E., Gaare, E., and Skjenne-
berg, S. (eds.). Proc. 2nd Int. Reindeer/Caribou
Symp., 449—455.

Holt, G. 1982. Pavisning av elaphostrongylose hos
elg i Ser-Norge gir grunn til en viss engstelse.
Jakt-Fiske-Frilufisliv, 111 (9), 33— 34, 66.

Kummeneje, K. 1974. Encephalomyelitis and neuri-
tis in acute cerebrospinal nematodiasis in reindeer
calves. Nord. Vet. Med. 26, 456 —458.

Lankester, M.V. & Northcott, T.H. 1979. Elapho-
strongylus cervi Cameron 1931 (Nematoda: Meta-
strongyloidea) in caribou (Rangifer tarandus cari-
bou) of Newfoundland. Can. J. Zool. 57,
1384—1392.

Lykke, L. 1960. Elgen og elgjakten. In: Hohle, P.
(red.). Jakt og fiske i Norge. Norsk arkivforskning,
Oslo, pp 197—219.

Myrberget, S. 1972. Elgen i Nord-Norge omkring
1970. Fauna (Oslo) 25, 84—96.

Myrberget, S. 1979. The Norwegian moose popula-
tlign ;345—1977. Meddr. norsk Viltforsk. 3 (8),

Nilsson, O. 1971. The inter-relationship of endopara-
sites in wild cervids (Capreolus capreolus L. and
Alces alces L.) and domestic ruminants in Swe-
den. Acta vet. scand. 12, 36—68.

Olsen, H. 1975. Varanger-funnene. Pattedyr. Stenci-
lert rapport. Zoologisk Museum, Bergen.

Wetzel, R. & Enigk, K. 1936. Zur Wurmfauna des
Elches. Deutsch. Tierdrtzl. Wochenschr. 44,
576—5717.

Wissler, K. & Halvorsen, O. 1976. Infection of rein-
deer with Elaphostrongylus rangiferi (Nematoda,
Metastrongyloidea) in relation to age and season.
Norw. J. Zool. 24, 462—463.





