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Abstract. A comparative review of the existing data on biological, genetic peculiarities of five auto-
chthonous and five created by translocations beaver populations was carried out. It revealed that
cross-composed populations were characterized by an evidently higher level of protein polymorphism,
heterozygosity and by DNA variability. The reproduction rate of these populations is usually greater
and they are more resistant to hunting pressure. In aboriginal populations and also in the areas where
beavers have repeatedly passed through a genetic bottleneck more dental anomalies and other nega-
tive phenomena were observed. To conclude, highly productive cross-composed populations are of
great value for game husbandry while aboriginal forms — the product of natural selection — are impor-
tant components of recent biodiversity.
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INTRODUCTION been reduced to the minimum. The last translocation of
Eurasian beavers in Russia took place in 2001 in
70 years ago due to overhunting beaadior fibej Yakutia. The initial stage of this preservation action
was an endangered or even extinct species not onlyaoused on the main stock of Belarusian and Voronezh
Russia but in many countries of Europe, Asia and Nokikavers. However, later on it expanded to embrace
America as well. The threat of losing this animal whialaughter and/or cross-composed populations of bea-
is one of the most valuable game subjects made us tage At present the number of beavers is estimated (in
extraordinary measures. The global move towards 1t900s individuals) at 232.5 — in Russia, 23.7 — in
preservation has been successfully carried out in the Blkelarus, 6.0 — in the Ukraine, 2.2 — in Kazakhstan. In
and New Worlds. It was sufficiently well documente@3 out of 89 areas of Russia (republics, regions and
and described in many monographs. However, seri@agonomous areas) beaver is the subject of trapping
attention was not paid to the genetic estimate of the @fid hunting. In some of them it is even the main fur-
fect produced by large-scale translocations as welllesaring species (Safonov & Saveljev 2001). In
the results of long-term passive conservation of lodghliningrad region for some years all-year-round bea-
populations of this animaThis paper aims at makingver harvesting has been already permitted. During the
an evaluation of the above phenomena. hunting season of 2001/2002 a Russian trapper earned
up to 640 rubles per fell he sold, that is equivalent to
USD 22.0. Some firms bought dried castoreum at a
SOME RESULTS OF BEAVER TRANSLOCATIONS price of 1 ruble per gram, that made up almost half of
the fell cost.
According to the latest calculations (Safonov 19953ometimes in the process of beaver translocation ani-
during the recent 70 years over 15,000 Eurastas{ mals of different origin were released into the same
tor fiber) and over 800 Canadian beave@agtor river basin. As a result, cross-composed populations
canadensiswere translocated on the territory of théormed which were found to have certain biological
former Soviet Union. In recent years such work haeculiarities. One of such populations is reported in
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Kirov region. It numbers over 20,000 individuals (acFhe population of autochthonous Tuva beavers
cording to the official data of the Regional Huntin¢C. f. tuvinicug on the Azas River did not outnumber
Department — 25,643 individuals in 2001). The ave®0 individuals during the last several decades. The pos-
age population density on the whole territory of th&bilities of distributiorextensiorto highlandsy natu-
region makes up 18 individuals per 100%ithe bea- ral dispersion of beavers have been practically exhausted
ver reproduction rate in Kirov as a vast number of fagSaveljevet al. 2000).
has shown (Safonov 1971; Grevtsev 1979) is notid@ther local population of beaveC.(f. pohle) on the
ably higher than that in all neighbouring regions arKbnda River (the basin of the Ob River) also listed in
even in southerner latitudes where climatic conditiottsee Red Data Book of the Russian Federation is in the
are more favourable. It amounts to 3.4 juveniles p&tate of long stagnation. Therefore even the most ad-
female (Table 1). Such high reproductive potential hasrent supporters of wildlife conservation in Russia
enabled the population to bear the heavy hunting prpssmoted the idea of artificial dispersal in West Sibe-
sure for 40 years already. ria of animals that are successfully adapted to the south
The reproduction rate increase was observed not oofythe region but not the aboriginal ones (Shtilmark
in cross-composed, but also in ‘daughter’ populatiot996). It is precisely these beavers successfully natu-
even in regions with severe natural conditions as coralized in the south of Tyumen region, that were intro-
pared with the initial ones. For example, the reprodutdced to Central Yakutia in summer 2001.
tion rate of Belarusian beavers, which were translakthough Siberian authochthonous formsuvinicus
cated from the Berezina River basin to the basinsafd pohlei were listed in the Red Data Book of the
the Desna and the Irtysh Rivers, increased by 7%Russian Federation (2001), their status still causes anxi-
new habitats (Stavrovski 1986). ety. The pessimism of aboriginal beaver supporters and
Thus, from the viewpoint of management, the resuttsee optimism of those supporting acclimatization in-
of the beaver conservation programme initiated ¢@ease when comparing those forms with cross-com-
years ago may be evaluated as highly successful. Plosed populations thriving even under the pressure of
following indices prove that the historical area has begrtiensive hunting.
nearly restored, highly productive populations havest us study the problem from the viewpoint of genet-
been created, beaver fur being of great importance ifte and population biology, taking the so-called ‘bottle-
fur industry of the country. neck’ of the low population number into account. The
present-day level of biological knowledge makes it
possible to say rather definitely what significant effect
PROBLEMS OF ABORIGINAL POPULATIONS genetic polymorphism produces on the reproduction
rate and general welfare of populations (Gershenzon
The situation of autochthonous forms of beaver is quit874; Altukhov 1995).
opposite. All of them are described as subspeciesLately in Russia as well as in a number of other coun-
Eurasian beaveZastor fiber belorussicusorientoeu- tries studies have been carried out to estimate the level
ropaeustuvinicus pohlej birulai. Each of these forms of genetic variability in populations that have different
is beset with problems of some kind. status and different genealogy. Our investigations

Table 1. The average reproduction rate of Eurasian beavers in populations of different origin.

Populations/

. . Origin n Reproduction rate References
river basins
Konda Aboriginal 26 1.4 Vasin 2001
Azas Aboriginal 5 1.7 Saveljev et al. 1999
Elbe Aboriginal 22 1.9 Nolet et al. 1994
Voronezh Aboriginal (?) 24 2.8 Dezhkin 1961
Berezina Aboriginal 68 2.9 Stavrovski 1986
Biesbos Daughter (of Elbe) 14 2.5 Nolet et al. 1994
Oka Daughter (of Voronezh) 125 2.9 Kudryashov 1975
Desna Daughter (of Berezina) 28 3.0 Stavrovski 1986
Irtysh Daughter (of Berezina) 20 3.0 Stavrovski 1986

Vyatka Cross-composed (Voronezh + Berezina) 102 3.4 Grevtsev 1979, Safonov 1971
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(Milishnikov et al 1997) have shown that the crosdottleneck at least four times since 1937 when they were
composed population8. fiber in Kirov region have introduced from the state of New York into Finland. Then
an unusually high level of protein polymorphism — 0.38) the mid-1940s they spread to north-western regions
number ofloci n = 45. The level of polymorphismof Russia and from that area they were reintroduced once
turned out to be significantly higher not only than thatore, this time into the regions of the Far East. The
in aboriginal beavers of the Berezina and Voronepbpulation that formed near Khabarovsk shows out-
River basins, but it also exceeded the average levestanding abilities to use the territory: not only did the
polymorphism in small mammals — 0.156 (Tiedemarmmmimals entirely occupy the Obor River basin, but they
et al 1996). Genome supervariability of Kirov beaalso crossed the watershed and were observed on some
vers was confirmed by DNA fingerprinting analysisributaries of the Ussuri River. However, unusually high
made by Swedish biologists. The level of DNA vareccurrence of different dental abnormalities was found
ability as well as that of the biochemical one in the that population of acclimatized animals. Here 30%
VWatka population was several times higher than thatindividuals had carious teeth and signs of parodon-
in Scandinavian beavers. For instance, in the crosssis. Oligodontia was typical of 15% of animals, and
composed Kirov population it fluctuated within th&% of them had extra teeth (Fig. 1; Saveljev 2001).
range of 47.2-55.3%, while in Swedish beavers it weisgh occurrence of tooth anomalies was also found in
only within the range of 10.8-23.6%, and in Norwehe population of autochthonous beavé&s(albicug

gian rodents it was even lower: it varied from 6.5 o0 East Germany. There 8.7% of individuals, i.e. al-
20.4% (Ellegreret al. 1993). most one out of every ten Elbe beavers, had a pathology
The above data seem to suggest that daughter (mofrdental system (Piechocki 1977). Undoubtedly, this is
cross-composed) populations formed by artificial tranthe outcome of the bottleneck, which the population
location and thus, passing through the stage of botéesperienced some decades ago.

neck lose a considerable level of genetic variability afftdis absolutely clear that for rodents whose feeding
do not restore it even during the rapid expansion of thabits are the same as those of beaver dental problems
population under favourable conditions on the sitestofn to be the greatest negative factor hindering the
introduction. population welfare.

That statement was corroborated by electrophorefind here are some comments about one more pecu-
studies of Canadian beavers in South Carolina (Hdity that is, undoubtedly, genetically determined. East
et al. 1984) and the estimate results of the major histéurope and Siberia are inhabited by beavers of two
compatibility complex (MHC) variability level in colour morphs — brown and black. There are sufficient
Swedish beavers of Norwegian origin (Ellegegml. grounds to assume that beavers-melanists appeared as
1993). Even more surprising results have been receralyesult of direct selection according to fur colour that
obtained in Lithuania. As it is known beaver resourcess started in Poland in thetl8entury (Wdowinscy

in this country are the result of cross-composition & Wdowinscy 1981). In different regions of the So-
Voronezh and Belarusian beavers. And in those rodeviest Union and Schwerin lakes in Germany there were
the level of protein polymorphism turned out to be evattempts to create monomorphic beaver populations.
higher than in the cross-composed Kirov beavers. 2d,present one of such populations where 100% of bea-
according to the data (Paulauskas & Wtawi 2000), vers are melanists with the highest-quality fur inhabit
all of the examined 12 loci in Lithuanian beaver popu- the upper reaches of the Pechora River.

lations (n = 24) were polymorphous §1.00). Thatis We have studied the population 37.5% of which are
the rarest phenomenon in wild animal genetics. The numade up by black individuals (Milishnikat al 1997;

ber of alleles in each of those loci varied from two tdilishnikov & Saveljev 2001). The analysis of 52
six. The level of heterozygosity in Lithuanian beaveeslozyme loci showed that there is a relationship between
was unusually high: it ranged from 0.561 to 0.668. Tliee fur colour and genetic parameters of the population.
authors logically assume that both the present-day g&e group of black beavers had a slightly lower level of
netic status and high rate of population increase haretein polymorphism and heterozygosity than brown
been predetermined by the population formation histonydividuals (p= 0.33 as against 0.48;,l¢ 0.069 as

On the other hand, the level of genetic erosion is espgainst 0.087). Thus, lower-level genetic variability is
cially high in those beaver populations which are rgpical of black beavers with the fur of great utilitarian
peatedly passing through (due to certain historical colue. Beaver resource management programmes should
ditions) the small-size stage of small quantity (the sgertainly take this peculiarity into account.

called ‘bottleneck’). As our studies showed (Saveljgdan has restored beaver resources owing to consider-
1989) Canadian beavers have experienced the genalie physical efforts and financial expenses that mass
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of beaver diversity. Three species and 24 subspecies of
North American beaver were described (Cahalane 1947;
Hall & Kelson 1959). However, later on unlimited har-
vesting caused a dramatic decline in the number of bea-
vers, subsequently followed by the translocation boom.
Since that time American zoologists practically have not
shown any interest in that branch of investigations. Even
publications on geographical variability are scarce (e.g.,
on cranium sizes). This study was carried out for the pur-
pose of verifying ecological-geographical rules, but not
for that of taxonomical revision of the species (Dillman
& Barnett 1985).

PARALLELS

Beaver is one of a few species though not the only one,
which have suffered a profound effect of human activi-
ties. Our forefathers were also users of nature and had
similar ‘interrelations’, for example, with Pheasant
(Phasianus colchicgsIn the 13 century on the terri-
tory of Europe as a result of hybridization of various Asian
and Caucasian taxonomic forms the so-called ‘hunting
pheasant’ was bred. It was characterized by better flying
abilities (an important quality for sport hunting) and a
greater tendency towards synanthropization (Eggeling
1999). Of game ungulates it was red deeerf/us
elaphu3 that was most strongly affected by human ac-
tivities. At present red deer is one of the most important
and prestigious hunting subjects in Europe. However, it
seems obvious that at present game biologists of the Old
World are concerned about the problem of the increasing
area fragmentation and the decreasing trophy quality of
animals, but not about the problem of conservation of
the taxonomic status of certain subspecies. Zoological
problems of the species receive least attention in New
Zealand where the offspring of Scottish deer that are
naturalized and thriving in the new environment have
actually become subjects of intensive animal husbandry.
. X & Priorities given to reaching high productivity and good
Figure 1. Dental abnormalities of the Canadian beaver popu-  genetic quality of the livestock in Germany are rather
lation which has passed through a bottleneck four times ~clearly expressed by scientists (Wagenknecht 2000) and
(Saveljev 2001). Figures indicate the cranium collection DY hunters (Menzel 1998).

number.

artificial dispersal of these rodents has entailed. S$ONCLUSIONS

present about 90% of these resources in Russia are the

offspring of Belarusian and Voronezh animals and thdihe most heterosical beaver populations that formed
cross-composed representatives in various combigg#ing the recent decades on the territories of Russia,
tions. As before autochthonous forms have the status-dfuania, Poland, Bavaria as well as many other re-
endangered animals. gions of the Old World show (to a greater extent rather
For comparison, in North America the first half of thé 200ccasionally) high ability of these rodents to use terri-

century was the period of active taxonomical descriptiteries and resist hunting pressure. Higher rate of re-
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production and greater viability are characteristic of tions of animals and its evolutionary significantmur-
them. Sheer absence of equivalence between the prod-nal of General BiologyMoscow) 35 (5): 678—684
ucts of natural and artificial selection is often the cause (in Russian with English summary).
of the fact that users of natural resources show preférevtsev, V.I. 1979The Beaver of the territory between
ence to the forms more productive and valuable from the Vyatka and Kama Rivefi®acclimatizationecol-
the utilitarian point of view. ogy, rational use of resourcgsPh. Dr Dissertation.
From the biodiversity conservation standpoint aborigi- Kirov: VNIIOZ (in Russian).
nal forms are of no less value. Not numerous popukdall, E.R. and Kelson, K.R. 1958he Mammals of North
tions of autochthonous beavers are the natural processAmerica(Beaver$. New York. Vol. 2: 547-551.
‘products’ that represent the specimens of good adagbpe, K.M., Johns, P.E. and Smith, M.H. 1984. Biochemi-
ability to natural conditions. Such relicts may be sig- cal variability in a population of beavetournal of
nificant elements of the ‘reconstruction’ of the natural Mammalogy65 (4): 673-675.
history of the genu€astor. That fact alone is signifi- Kudryashov, V.S. 1975. On the factors regulating changes
cant enough to take maximum care of them. in the European beaver quantity in Okski Zapovednik.
High-rate reproduction the basis of which is the effect Trudy Okski StatZapovednikll: 5-124 (in Russian).
of heterosis, and inbreeding depression are two altelenzel, K. 1998. Vitalitatsweiser und (oder) genetische
native biological processes in organism growth. All Defekte.Wild und Hund22: 36-42.
symptoms of inbreeding depression can and are toMiéshnikov, A.N. and Saveljev, A.P. 2001. Genetic diver-
eliminated by recent methods of conservation biology gence and similarity of introduced populations of Eu-
both in protected animal populations, and in the case ropean beaveQastor fiberlL., 1758) from Kirov and
of game resource management. Novosibirsk regions of Russi®ussian Journal of
Genetics37 (1): 108-111.
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