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Introduction

Recent ecological studies indicate that top-down processes are very important in
terrestrial ecology (Oksanen et al. 1981, Burns 1989, Polis and Strong 1996, Polis et al.
1997, Pace et al. 1999, Schmitz et al. 2000, Halaj and Wise 2001), which implies that top
predators can significantly influence processes in lower trophic levels (Begon et al. 1986).
The wolf-prey-vegetation relationship is an example of such an intrinsic complex, which
requires an integrated approach (bubuxos u Kapasaepa 1989, Xenesnon 1990, Skogland
1991, Berger 1999, Post et al. 1999, Smith et al. 1999, Ripple et al. 2001).

Although the ecology of large carnivores has been a popular study subject in both
Eurasia and North America (Bibikov 1985, Carbyn et al. 1993, Mech 1995, Jedrzejewska
and Jedrzejewski 1998), it has never been properly studied in Latvia despite the great
practical significance of carnivores and their impact on human economic activities — game
management and livestock husbandry. The very limited studies on wolf-prey relationships
have been done only in a study area in western Latvia (Gaross 1997). Some preliminary
studies have also been carried out in Lithuania (Prusaite 1961a, 1961b) and Estonia
(Valdmann et al. 1998). Understanding population ecology is important not only from
theoretical but also from the practical point of view of wildlife management (Odum 1959,
Caughley and Sinclair 1994, Bookhout 1996). Moreover, ecosystem functioning is
strongly linked to biodiversity (Hector et al. 2001) species richness positively correlating
with ecosystem function (Schwartz et al. 2000).

Wolves were traditionally regarded as pests, which should be eliminated by all
means possible (HoBukos 1956, ITaBnos 1982, 1990). A different opinion appeared only
recently when it was realised that wolves are endangered in large parts of their present
distribution (Promberger and Schréder 1992, Boitani 2000, Delibes 2000), which is
significantly smaller than their original one (Bibikov 1985, Mitchell-Jones et al. 1999)
resulting from a centuries-long persecution by humans. The Baltic countries still host a
strong wolf population compared to Western Europe (Boitani 2000) and can serve as a
source for a potential dispersal of wolves westwards.

Wolves are one of the most controversial predators (Lopez 1995), which have
been persecuted using a wide range of hunting methods (Bibikov et al. 1983, Frkovic et
al. 1992, Jedrzejewska et al. 1996b, Okarma 1996, Elgmork 2000). The reason of such an

attitude toward the species is that wolves have been feared for centuries due to the



potential threat they pose to human life (Peterson 1947, Ocmonosckas u [IpuKioHCcKHi
1975, Vanags 1989, Koperrua 1990, ITasno 1990, Jhala and Sharma 1997, Koperrun
1997, Linnell et al. 2002), livestock (Pulliainen 1965, Priklonsky 1985, Delibes 2000) and
game resources exploited by people (Filonov and Kaletskaya 1985, Nowak and Myslajek
1999a, Delibes 2000). Therefore, the problems of human — wolf conflicts, especially
depredation on livestock, cannot be viewed in isolation from the socio-economic context
(Cozza et al. 1996, Breitenmoser 1998, Ciucci and Boitani 1998, Boitani 2000).

As wolf control is a politically sensitive issue (Carbyn 1983, Anonymous 1997,
Sharpe et al. 2001), it is clear that carnivore conservation requires a complex approach,
addressing biological, ethical, emotional and economical aspects (Mills 1987, Naess and
Musterud 1987, Boman and Bostedt 1994, Boman 1995, Mech 1995, Mech et al. 1996,
Linnell et al. 2000). In Latvia, the first attempt to use different aspects of wolf — human
relationships in carnivore management was applied in the recent Wolf Action Plan
(Ozolins and Andersone 2000).

In the mid-1990s, when the conflict between hunters and predators in Latvia was
aggravated due to the competition for the depleted prey base, unlimited and even
promoted hunting of large carnivores created a unique situation for research. In 1998, the
first national wolf research project was started. It was important to answer the basic
questions — what is the current situation with the wolf population, how do the wolves in
Latvia compare to the neighbouring wolf populations, what is their diet and population
structure, and what is the impact of unlimited hunting on the population? The analysis of
population dynamics, distribution, demographic structure, morphometrics and genetics
contribute to understanding of the impact of unlimited hunting on the wolf population.
The study on wolf trophic ecology is a first step toward a more detailed research of
predator — prey interactions in Latvia, which is important for the future management
planning, considering carnivore share in the total ungulate mortality. All these issues
required a comprehensive study on the wolf in Latvia, which has been the aim of the

present work.



The specific objectives of this study were as follows:

e To analyse the present status of wolves in Latvia, taking into account changes
in the species’ distribution range and population size in time;

e To find out the impact of intensive hunting on the demographic structure of
wolves in Latvia by sampling harvested animals;

e To investigate morphometrical and craniometrical characteristics of wolves
from Latvia in comparison with wolf populations in the neighbouring
countries;

e To analyse the diet of wolves including its seasonal, sexual and geographical
variations within Latvia and to compare it with the diet of the country’s
second most common large carnivore species — lynx Lynx [ynx;

e To verify the occurrence of wolf — dog hybrids in Latvia;

e To analyse past and present wolf — human conflicts in the Baltic region.



Summary

The study summarises data collected in Latvia from 1997 to 2001. It covers the
following aspects of the wolf Canis lupus L., 1758 biology: demography, morphometrical
and craniometrical characteristics, trophic ecology and genetics. The study was based
mainly on harvested animals as well as on scats collected in the field in different parts of
Latvia. The study also includes the analysis of the human — wolf conflicts in the Baltic
and the current wolf status and recent changes in its dynamics and distribution based on
the official data on census and hunting bag from the State Forest Service dated from 1923.

Currently, wolves occur in most of the Latvian territory except the south of the
country and the region to the north from Riga along the Riga Gulf. In total, there are about
300-500 wolves in Latvia. Distribution and dynamics of the wolf population in the
country are directly connected with the intensity of persecution by humans. Wolves were
close to extinction by 1940 and were very scarce in the 1960s when an intensive anti-wolf
campaign occurred. However, they were able to recover quickly due to the presence of the
core population to the east of Latvia. After another significant post-war peak in the 1990s,
wolves have decreased during the study period both in numbers and range following the
intensive harvesting in the mid-1990s.

The main reason for the wolf - human conflicts nowadays originates from the fact
that hunters perceive wolves as their competitors for wild ungulate resources. In the past,
livestock depredation and a potential threat to humans was another source of the interest
conflict. Nowadays, livestock depredation occurs only locally and seasonally, sheep
(70.8%), calves (21.9%) and dogs (5.2%) being the most often victims.

In order to find out the current population’s demographic structure and the
possible impact of hunting on its sex and age structure, a sub-sample of 84 harvested
individuals (36 /J&, 48 2 Q) was investigated, determining precise age of the animals and
reproductive status of females. Sex ratio showed the prevalence of females (83 : 99 =
0.77), which, along with the high fecundity (on average, six embryos per female), may be
an indication of heavy exploitation of the population, because increased fecundity and
female production is known as a compensatory mechanism for high mortality rates. The
prevalence of females in the 3 and the 4™ age groups suggests that increased female
production started in 1996-1997, which coincided with the peak of wolves’ persecution.

The age structure showed a relatively low proportion of subadult wolves — juveniles



constituted only about 20% of the total hunting bag. That suggests there are other pre- and
neonatal mortality factors, possibly related to elimination of pregnant and lactating
females during the summer hunting. The low proportion of old animals is another
indication of the population’s over-exploitation as intensive hunting tends to decrease the
average age of populations.

Craniometrical analysis of 187 wolf skulls (115 dd, 72 29) was carried out,
measuring 19 parameters, including skull weight. Skull parameters of males exceeded
those of females. The average condylobasal length of male and female skulls was
accordingly 23.7 and 22.5 cm, total length — 26.5 and 24.8 cm, zygomatic breadth - 14.3
and 13.2 cm. Thus, cranial parameters of Latvian wolves did not differ significantly from
those of wolves from the neighbouring countries like Belarus, Lithuania and Poland.
Deviations from the normal tooth pattern were found in 9.5% of the skulls investigated,
congenital oligodonty and polydonty were found in 7.9% of skulls, polydonty being the
most common tooth anomaly (71.4%). Tooth anomalies were more common in males. A
few skulls bore evidences of traumatic injury, probably through encounters with
ungulates. Within the country, the difference in most of the cranial parameters was found
between wolves from north-eastern Latvia and wolves from the Kurland Peninsula in the
west. Wolves from the east of the country had generally bigger characteristics (in total, 13
parameters), while only two parameters, facial length and length of incisura palatina,
were bigger in wolves from the west. It is suggested that the differences in cranial
parameters indicate some degree of isolation of the Kurland Peninsula’s wolves due to the
hampered migration from the east. That is indirectly supported by the data on the
distribution of wolves in Latvia, which was decreasing for the last few years due to over-
hunting in vast territories, including the area naturally serving as an ecological corridor
between east and west of the country. However, the craniometrical disruption has most
likely been caused by the differences in the average age of the population in the west and
cast due to different hunting intensity. This hypothesis requires more research on wolf
demography.

Morphometrical measurements were taken from 496 harvested wolves (244 4d,
252 29), 90% of the measurements being taking by hunters according to a specially
developed questionnaire. Sexual dimorphism was found in body parameters, males being
bigger than females. The average weight of males and females was accordingly 41.2 and
34 kg, height — 77 and 71 cm, total body length — 159.2 and 150.5 cm, tail length — 42.6
and 40.8 cm. Sex ratio of this sample also showed female prevaleince (58 : @9 = 0.97).



1.4% of wolves investigated had signs of scabies. The high proportion of the animals with
old injuries (8.3% in total, of which 46.3% of injuries were of obvious anthropogenic
origin) is another evidence of the high hunting pressure on wolves in Latvia. Age
structure of the harvested wolves as determined by hunters showed a lower proportion of
juvenile wolves than the sub-sample of 84 animals. Although having been proved as an
inappropriate method for age determination, the questionnaire method demonstrated that
it could be a useful tool for morphometrical studies on a large scale provided that
measurements to be taken are simple.

Trophic ecology of wolves in Latvia was studied by analysing 302 scats and 107
stomachs of harvested animals collected from different parts of Latvia in both winter and
summer seasons. Wild ungulates (cervids and wild boar) were the staple food for wolves
in both seasons (55.7% of frequency of occurrence in summer and 76.6% in winter),
while beavers were the second most important prey in summer (18.8%). Due to its
abundance in Latvia, beaver is an important alternative prey for wolves, its significance
being much higher than elsewhere in Europe. However, it seems to have gained such a
role in the wolf diet only in the last decade following the decline in ungulate populations
in the early 1990s caused by the cumulative effect of hunting, poaching and predation.
Male wolves were found to prey on beavers considerably more than females did. Some
seasonal variations in the wolf diet were observed, the proportion of ungulates increasing
in winter. Cervids occurred in 49.4% of summer samples and 51.2% of winter samples,
wild boar — 20% and 33.9% accordingly. Wild boar were a preferred prey, the
significance of which increased in winter. Wild boar was a more common prey for wolves
in the east of Latvia, while cervids and livestock (mainly as carrion) were most often
preyed on in the west. Summer diet was characterised by a broader food niche including
minor prey items such as rodents, medium-sized carnivores, reptiles, berries etc. Domestic
animals rarely featured on the predator’ menu except for during winter when livestock
was consumed as carrion (13.1%). Winter diet of wolves was compared with that of lynx
(49 stomachs), revealing that the trophic competition between the two large carnivore
species was moderate. Food niche was narrower for lynx, which relied almost entirely on
roe deer as prey (86.5%), while also other prey species were available to wolves due to
the differences in their size and hunting strategy. 36.7% of wolf and 34.7% of lynx
stomachs checked were empty. The average weight of stomach content in wolves was
990.3 g, ranging from 20 to 4350 g.



Genetic samples (muscle or blood tissue) from Latvian wolves were taken (n =
39). Hybridisation between wolves and free-ranging dogs in Latvia was analysed based on
31 harvested individual, six samples originating from a litter of suspected hybrid origin
due to the pups’ abnormal morphological features. Eight samples from Latvian male
wolves were used in a methodological comparative study using a combination of mtDNA,
autosomal and Y-chromosome markers for the most precise identification of wolf - dog
hybrids. The hybrid origin of the six pups, their putative mother and a male from the same
area in northem Latvia was confirmed using the mtDNA control region and autosomal
microsatellites. Only one potential hybrid was found in western Latvia. Hence, eight
hybridisation cases (of nine cases in total) came from the same region where wolf density
was low, therefore, supporting the idea that wolves cross-breed with stray dogs when the
local spatial and demographic structure of the wolf population is disturbed. Hybridisation
seems to be more common in Latvia than elsewhere in Western Europe, which can be
possibly explained by the high abundance of stray dogs in the countryside, and
indiscriminate and unlimited wolf hunting. However, genetic diversity of wolves from
Latvia proved to be higher compared to the isolated population of Scandinavia.

The management regime has so far been unfavourable for the species
conservation, as legal all-year-round hunting resulted from a public perception of the wolf
as a pest. The recent proposed changes in hunting legislation provide a closed season on
wolves from April to mid-July, which is a first step toward a sustainable management of
the species. Introduction of a longer seasonal ban and hunting quotas in the future would
be a valuable input into wolf conservation. Several above-mentioned features of the
population revealed during the present study indicate to population’s over-exploitation.
The results of the study, therefore, imply that the wolf management practice should be

changed toward a more sustainable approach.

The following conclusions can be made from the present study:

® For the last few decades, wolves have been widely distributed and numerous in
Latvia, however, both a numerical and distribution decline has been observed in the

last three years as a consequence of unregulated persecution by humans.

* Mophologically, both in body size and weight, and craniometrical characteristics,

Latvian wol+cs are similar to those of the neighbouring countries hosting the forest
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zone’s race of the species. The degree of sexual dimorphism typical to wolves from
Latvia was revealed, males being bigger than females.

Craniometrical parameters show some morphological disruption between wolves in

Kurland Peninsula and the rest of the country, wolves in the east having bigger skulls.

The sex and age structure of the harvest bag, i.e., low proportion of old animals,
female predominance and their high fecundity (6 embryos on average), all point
towards the current over-exploitation of the population. A relatively low ratio of
juveniles (20%) is an indication of additional pre- and neonatal mortality factors,
possibly elimination of pregnant and lactating females through summer hunting. The
high proportion of animals with human-caused injuries (3.8%) is another evidence of

the strong hunting pressure.

Wild ungulates (cervids and wild boar) are the staple food for wolves both in winter
(76.6%) and summer (55.7%) seasons, beaver being the second most important prey
category in summer (18.8%). Livestock depredation is a relatively rare event, and
livestock is mainly consumed in winter as carrion (13.1%). Wolves in Latvia prey on
beavers considerably more than elsewhere in Europe. Beavers may have been a buffer
prey during ungulate declines in the mid-1990s, helping to maintain high wolf

densities.

Hybridisation between wolves and stray dogs has been confirmed in Latvia. Most of
the cases were found in northern Latvia in an area with low wolf density, which is an
evidence of the importance of maintaining the proper spatial and demographic
structure of the wolf population in order to prevent further hybridisation.

Although on the whole, the Latvian wolf population is still numerous (totalling
currently about 300-500 individuals), some negative consequences of the unregulated
wolf hunting have been observed such as numerical and distributional decline,
deviations in the demographic structure, hybridisation with dogs etc. Conservation of
wolves in Latvia can be most effective through changing the current hunting

legislation and wolf management practice toward a more sustainable system.
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Kopsavilkums

Pétijuma ir apkopoti no 1997.g. Iidz 2001.g. Latvija ievaktie dati par sekojoSajiem
vilka Canis lupus L., 1758 biologijas aspektiem: demografiju, morfometriskajiem un
kraniometriskajiem raditajiem, trofisko ekologiju un genétiku. P&tfjums tika balstits
galvenokart uz dazadas Latvijas dalas nomeditajiem vilkiem un ievakto ekskrementu
analiz€m. Petijuma tiek analizéti konflikti starp cilvéku un vilku Baltija, ka ar
paSreizéjais vilku stavoklis un izmainas populacijas dinamika un izplatiba, balstoties uz
Valsts MeZa dienesta oficialajiem uzskaites un nomediSanas datiem sakot no 1923.gada.

Pa3reiz vilki ir sastopami Latvijas teritorijas lielakaja dala, iznemot valsts dienvidu
daju un Vidzemi gar Rigas jiras lici. Pavisam Latvija ir ap 300-500 vilki. Populacijas
izplatiba un dinamika valsti ir cie$i saistitas ar vilku mediSanas intensitati. Lidz
1940.gadam vilki Latvija bija gandriz izzudusi, un to skaits bija |oti zems 1960.gados, kad
ar vilkiem intensivi cinijas. Tomeér pateicoties kodola populacijai uz austrumiem no
Latvijas, tie spgja atri atgtt iepriekSgjo skaitu. P&c otra lielaka péckara vilku populacijas
picauguma 1990.gados, pétijumu veik3anas laikd vilku skaits un izplatiba samazinajas
dekades vida saku$as intensivas apmediSanas rezultata.

Misdienas galvenais iemesls konfliktiem starp vilku un cilvéku ir tas, ka mednieki
uzskata vilku par konkurentu par savvalas parnadzu resursiem. Agrak svarigs konflikta
c€lonis bija uzbrukumi majlopiem un vilku potenciala bistamiba cilvékiem. Miisdiends
uzbrukumi majlopiem ir tikai lokala un sezonila probléma, visbiezak no vilkiem cie$ aitas
(70.8%), teli (21.9%) un suni (5.2%).

Lai noteiktu paSreizgjo populacijas demografisko struktiru un medibu iesp€jamo
ietekmi uz to, tika izpétiti 84 nomeditie Tpatni (36 3J, 48 29). Dzimumu attieciba
uzradija matiiu parsvaru (8d : 9 = 0.77), kas kopa ar augstu auglibu (vid&ji 6 embriji
vienai reproduktiva vecuma matitei) nordda uz populdcijas parmediSanu, jo paaugstinata
augliba un matiSu parsvars populdcija darbojas parasti ka kompensacijas mehanisms pret
lielu mirstibu. Mati$u parsvars 3. un 4.vecuma grupas nozimé, ka lielaka matisu dzim3ana
sakas 1996.-1997.g., kas sakrit ar intensivas vilku apkaro$anas sikumu. Vecuma struktiira
uzradija relativi zemu jaunu vilku ipatsvaru — vilki [idz gada vecumam sastadija tikai ap
20% no visiem nomeditajiem Tpatpiem. Tas liek domat, ka pastav citi pre- un neonatalas
mirstibas faktori, iesp&jams, saistiti ar griisno un zidoSo matiSu eliminaciju vasaras
medibu laika. Vecu dzivnieku zemais Tpatsvars ir vél viena norade uz populacijas parak

intensivu apmediSanu, jo 12 parasti samazina populacijas vid&jo vecumu.
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Tika veikta 187 vilku galvaskausu (115 &8, 72 29) kraniometriska analize,
izmantojot 19 parametrus, tsk. galvaskausa svaru. Tévigu galvaskausu parametri bija
lielaki par matiSu. Vidgjais kondilobazalais garums tévipu un matidu galvaskausiem bija
attiecigi 23.7 un 22.5 cm, kop&jais garums — 26.5 un 24.8 cm, zigomatiskais platums —
14.3 un 13.2 em. Tadgjadi, Latvijas vilku galvaskausu parametri bitiski neatskiras no
attiecigajiem raditajiem vilkiem no tadam kaimigu zemém, ka Baltkrievija, Lietuva un
Polija. Novirzes no normalas zobu formulas tika atrastas 9.5% izpétito galvaskausu,
iedzimti oligedontija un polidontija konstatétas 7.9% galvaskausu. Polidontija bija
visbiezak sastopama zobu anomalija (71.4%). Zobu formulas anomalijas biezak bija
sastopamas téviniem. DaZiem galvaskausiem bija traumu pazimes, kas var€tu bit radusas
no kontaktiem ar pamadZiem. Republikas robezas tika atrastas atSkiribas lielakajai dalai
galvaskausu parametru vilkiem no Kurzemes un no paréjas Latvijas teritorijas. Vilkiem no
valsts austrumiem bija lieldki galvaskausu raditdji (pavisam 13 parametri), kamér tikai
divi parametri, sejas dalas garums un incisura palatina garums, bija lielaki Kurzemes
vilkiem. Tiek izteikta hipotéze, ka atSkiribas galvaskausu parametros atspogujo Kurzemes
vilku izolaciju, ko ir izraisijusi apgriitindta migracija no Latvijas austrumiem. So hipotézi
netiesi apstiprina dati par vilku izplatibu Latvija, kas ir samazinajusies pédéjo dazu gadu
laika intensivas vilku apkaro$anas dg], t.sk. arT teritorijas, kas dabigi kalpo ki ekologiskais
koridors starp valsts austrumu un rietumu daJam. Tomer visdrizak kraniometrisko raditaju
sadalijumu ir izraisijuSas populdcijas vidéja vecuma atSkiribas Latvijas austrumu un
rietumu dalas dazadas medibu intensitates d&]. Sis hipotézes parbaudisanai ir nepieciesami
papildus péfijumi par vilku demografiju.

Morfometriskie mérfjumi tika veikti 496 nomeditajiem vilkiem (244 33, 252
?2), 90% merijumu veica mednieki péc ipasi izstradatas anketas. Tapat ka galvaskausos,
arl kermepa izméros bija izteikts dzimumu dimorfisms — t€vipi bija lielaki par matitém.
Vidgjais svars t&€vigiem un matitém bija attiecigi 41.2 un 34 kg, augstums skausta — 77 un
71 cm, kopgjais kermena garums — 159.2 un 150.5 cm, astes garums — 42.6 un 40.8 cm.
Sis paraugkopas dzimumu attieciba ari domingja mitites (38 : 29 = 0.97). 1.4%
apsekoto vilku bija kaSka pazimes. Liels skaits dzivnieku ar veciem ievainojumiem (kopa
8.3%, no kuriem 46,3% ievainojumu bija neparprotami antropogénas izcelsmes) ir vél
viena norade uz intenstvu vilku apkaro$anu Latvija. Nomedito vilku vecuma struktiira p&c
mednieku noteiktajiem vecumiem uzradija zemiku nepieauguso vilku Tpatsvaru neka 84

ipatnu  paraugkopa. Kaut ari anketéSanas metode izradijas neatbilstosa vecuma



noteik$anai, td var bt noderiga plasa méroga morfometriskajos pétjjumos, pie
nosacijuma, ka veicamie mérijumi ir vienkarsi.

Vilku trofiska ekologija Latvija tika pétita, analiz&jot 302 ievaktos ekskrementus
un 107 nomedito vilku kupgus no dazadam Latvijas daJam gan no ziemas, gan vasaras
sezonas. Vilku pamatbariba abas sezonas bija savvalas parnadzi — briezveidigie dzivnieki
un mezacikas (55.7% vasaras un 76.6% ziemas paraugu), kamér bebrs bija otrais péc
svariguma baribas objekts vasara (18.8%). Pateicoties bebru liclajam skaitam Latvija tie ir
kluvusi par svarigu alternativu baribas avotu vilkiem, daudz nozimigaku neka citur
Eiropa. lespgjams, ka $adu lomu bebrs ir ieguvis tikai pédéjas dekades laika péc parnadzu
skaita samazinasanas 1990.gadu sakuma, ko bija izraisijusi medibu, malu medibu un
plésonibas apvienota ietekme. Vilku t€vinu bariba bebrs bija sastopams ievérojami biezak.
Vilku barosanas nedaudz mainijas sezonali, pamadZu ipatsvaram palielinoties ziemas
sezona. Briezveidigie bija sastopami 49.4% vasaras un 51.2% ziemas paraugu, mezaciikas
— attiecigi 20 un 33.9%. MezZacikas vilki medija ievérojami vairak salidzinot ar to
ipatsvaru parmadZu sabiedriba, Tpasi ziema. MezZaciiku Tpatsvars vilku bariba bija augstaks
Latvijas austrumu dala, bet rietumu daja plésju uztura domin€ja briezveidigie un
majdzivnieki (galvenokart kritusie). Vasara vilkiem bija raksturiga plasdaka baro$anas
niSa, kas ieklava mazakus baribas objektus, tadus ki grauzgji, vidgja lieluma plésgji,
rapuli, ogas utt. Ar majdzivniekiem vilki barojas reti, izpemot ziemas sezonu, kad plésgji
papildinaja édienkarti ar galvenokart izgaztuvés atrodamajiem kritusajiem majlopiem
(13.1%). Vilku ziemas barosanas tika salidzinata ar lGSu baroSanos (49 kungi), pieradot,
ka baribas konkurence starp 5im divam lielo plésgju sugam bija mérena. Lisim, kas
gandriz pilniba partika no stirnam (86.5%), baribas nisa bija Sauraka neka vilkam, kuram
pateicoties atikiribim izméros un medibu stratégija bija pieejams ari cits medijums.
36.7% vilku un 34.7% lasu kupgu bija tuk3i. Vidgjais kupga satura svars vilkiem bija
990.3 g, robezas no 20 g lidz 4350 g.

No Latvijas vilkiem tika ievakti genétiskie paraugi (muskuju vai asinu audi) (n =
39). Balstoties uz paraugiem no 31 nomedita vilka, tika analizéta hibridizacija starp
vilkiem un klainojosiem supiem Latvija. Sesi paraugi tika papemti no viena metiena no
Latvijas zieme]u dajas, par kura hibrido izcelsmi radds aizdomas kucénu neparasto
morfologisko pazimju dé]. Astopi paraugi no Latvijas vilku tévipiem tika izmantoti
metodologiskaja salidzino§d pétijuma, precizakai vilku — supu hibridu identifikacijai
izmantojot mtDNS, autosomalos un Y-hromosomas markierus. Kucénu, to potencialas

mates un téviga no viena Zieme]vidzemes rajona hibrida izcelsme tika picradita,
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izmantojot mtDNS kontroles regiona un autosomalo mikrosatelitu markierus. Tikai viens
potencials hibrids tika atrasts Latvijas rietumos. Tad&jadi, astopi hibridizacijas gadijumi
(no devipiem pieraditajiem) nak no viena rajona ar zemu vilku blivumu, atbilstosi teorijai
par to, ka vilki krustojas ar klainojosiem supiem, ja ir izjaukta vilku populacijas vietgja
telpiska un demografiska struktiira. Hibridizacijas gadijumi Latvija bija relativi biezaki
salidzindgjuma ar Rietumeiropu, ko var izskaidrot ar lielu klaipojoSu supu skaitu lauku
teritorijas un neierobezotam vilku medibam. Tomeér vilku genétiska daudzveidiba Latvija
bija augstaka salidzinajuma ar Skandinavijas izol&to populaciju.

Lidz $im vilku apsaimnieko$anas reZims sugas aizsardzibu neveicindja, jo vilks
tika uzskatits par kaitigu dzivnieku, ko atlauts medit cauru gadu. Pasreizgjais medibu
likumdosanas grozijumu projekts paredz vilku medibu aizlieg§anu no aprija lidz jalijam,
ko var uzskatit par pirmo soli sugas ilgtsp&jigas apsaimniekoSanas virziena. NomediSanas
limitu un garakas vasaras medibu aizlieguma sezonas ievieSana nakotne biitu vertigs
ieguldijums vilku saglaba$ana. Vairakas augstak minétds pazimes, kas tika atklatas $1
petljuma gaita, liecina par populacijas parekspluataciju. Tadgjadi, no pétijuma rezultatiem
izriet, ka ir jamaina vilku populacijas apsaimnieko3anas prakse, parejot uz ilgtsp€jigas

apsaimniekosanas principiem.

No 37 pétijuma var izdarit sekojoSus secinajumus:

e Pedejo dekazu laika vilki ir bijusi plasi izplatiti Latvija, tomér p&déjo tris gadu laika

tiek novérota to skaita un izplatibas samazinasanas neierobeZotu medibu dg|.

* Morfologiski, gan péc kermepa izmériem un svara, gan péc galvaskausu parametriem,
Latvijas vilki ir lidzigi citu kaimigu valstu meZu zonas vilkiem. Noskaidrots Latvijas
vilku populacijai raksturigais dzimumu dimorfisma limenis.

* Kraniometriskie parametri uzrddija morfologisku sadalfjumu starp vilkiem no
Kurzemes un Latvijas ziemeaustrumiem. Vilkiem no Latvijas austrumiem bija lielaki

galvaskausi.

* Uz parak intensivu populdcijas apmediSanu norada nomedito vilku dzimuma un
vecuma struktiira. t.i., vecu dzivnieku zemais Tpatsvars, matisu skaitliskais parsvars un

to augsta auglibu (6 embriji uz vienu matiti). Relativi zemais nepieaugu$o dzivnieku
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ipatsvars (20%) norada uz papildus pre- un neonatalas mirstibas faktoriem, kas var bit
saistiti ar grisno un zidoSu matiSu nomediSanu. Liels dzivnieku ipatsvars ar

antropogénas izcelsmes traumam (3.8%) arf liecina par stipru medibu slodzi.

Savvalas parnadzi (briezveidigie dzivnieki un mezaciikas) ir vilku pamata bariba
Latvija gan ziemas (76.6%), gan vasaras (55.7%) sezonas. Bebrs ir otrais svarigakais
baribas objekts vasara (18.8%). Uzbrukumi majlopiem ir salidzino$i reti, un
galvenokart tiek lietoti uztura izgaztuvés atrodamie krituSie majdzivnieki ziema
(13.1%). Latvija vilki ievérojami vairak barojas ar bebriem neka citviet Eiropa.
lesp&jams, bebri kalpoja par bufera baribu pamadZu skaita samazinasSanas laika 1990
gadu vidd, palidzot uzturét augstu vilku skaitu.

Tika apstiprinata hibridizacija starp vilkiem un klainojo$iem supiem Latvija. Vairums
gadijumu tika konstatéti Latvijas zieme]os, rajona ar zemu vilku blivumu, kas vélreiz
norada uz nepiecieSamibu uzturét vilku populacijas dabisku telpisko un demografisko
struktiiru, lai novérstu turpmaku hibridizaciju.

Kaut arf kopuma Latvijas vilku populacija joprojam ir saméra liela (ap 300-500 vilki),
ir noverotas neierobeZotu vilku medibu daZas negativas sekas, tadas ka skaita un
izplatibas samazinasanas, novirzes demografiskaja struktiira, hibridizacija ar supiem
utt. Lai nodroSinatu vilku aizsardzibu Latvija, ir nepiecie$ams mainit pasreiz&jo
medibu likumdo$anu un praksi, balstot to uz ilgtspgjigas apsaimnieko3anas

principiem.
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Pe3iome

Boax (Canis lupus L., 1758) B JlaTBHH: cTaTyC NOMyASHH,
aemorpadus, moppomerpus, TPOPHYECKas IKOJOIHH H NEHETHKA B
CBS3H ¢ HACTOSLIEH NPAKTHKOH HCNO/IL30BAHHSA BHAA

B nacrosmei pa6ote 06o6mens! aaHuble, cobpannsie B Jlatsuu ¢ 1997 mo 2001
IT., OXBaTHIBAIOIIME Cleaylomue acnekThl Owomorum Bosnka Canis lupus L., 1758:
nemorpaduio, MOpGOMETPHIO W KpPaHHOMETPHIO, MHTaHHE H reHeTHky. Mccinenosanue
OCHOBBIBAIOCH TTTABHEIM 00pa3oM Ha 0OBITEIX KHBOTHBIX H SKCKpPeMEHTax, CoOOpaHHBIX B
pa3iuuHBX gacTax Jlateuu. PaGora Taioke BKIOYAeT aHAIH3 KOHQIHKTOB MEXK/TY BOJIKOM
H denosekom B [IpubanTuke, aHanM3 HACTOAINEro CTaryca BOJKA, JHHAMHKH €ro
YHCIICHHOCTH H PAcNpOCTPaHSHHs HA OCHOBE O(HIMATBHBIX JAHHBIX y4eTa H H00bMH ¢
1923 r., npenocrasnenusix 'ocyaapcTBenHoi JlecHo# ciryk6oi.

B HacTosimee BpeMst BOJIK BCTpedaeTcs Ha Sonbmeil 4acTd TeppHTOopuH JlaTBHH 3a
HCKIIIOYEHHEM JOra CTpaHsl H 00/1acTH K ceBepy oT Puru Baoms Prkckoro 3ammsa. Obmas
nomynanus Boika B Jlareuu HacuutThBaeT okojo 300-500 ocobeii. PacnpocTpanenne u
OHHAMHKA 9MCIEHHOCTH BOJIKA B JIaTBHH HENMOCPEICTBEHHO CBA3aHbl C HHTEHCHBHOCTBIO
OpecnesioBaHus ero yenosexoM. Bonku Obumn Ha rpann ucuesHoserns K 1940 r. u ouens
MmanouuciaeHHsl B 1960-x rr. BO Bpems nHTeHCHBHON 60prOb! ¢ HUMH. OHako Gnarozaps
AApY NOmyNsnuM K BOCTOKy oT JlarBHM BONK cymen OBICTPO BOCCTAHOBHTH CBOIO
YHC/IeHHOCTE. [locne Broporo Haubonee 3HAYHTENBHOIO MOCIEBOSHHOTO mHKa B 1990-x
IT. YHCIEHHOCTh H apean Boiaka B JlaTBMM cTald yYMEHBIIATBCH B pe3ylbTare
HHTCHCHBHOHR NOOBIYH B CEPENUHE MOCIEIHEH ICKAILI.

OcHOBHOH NpHYHHON COBPEMEHHOTO KOH(IHKTAa MEXIYy BOJKOM H HEIOBEKOM
ABJIAETCS BOCHPUATHE JSTOr0 XHIIHAKA OXOTHHKAaMM KaK KOHKYPEHTAa Ha JIMKHX
KONBITHEIX. B mpomuioM axtyansHbl ObUIH Takke ymepd KHBOTHOBOJCTBY H
NOTeHUHATbHAA yrpo3a JKW3HH JoJeH. B Hacrosmiee BpeMs HamajeHHss Ha CKOT
CITYHarOTCs 3MMH30JHYECKH, JTOKAIBHO W CE30HHO, Halle BCEro 0T XHIIHHYECTBA CTPAAaloT
oBusl (70.8%), Tensira (21.9%) u cobaku (5.2%).

Y1066l M3yuuTs HEeMOrpauYecKyl0 CTPYKTYpY NONY/ISAIMH H BIHSHHE HA Hee
OXOTHHYBETO Npecca, ObUTa NpoaHann3upoBana BEOopKa 13 84 nobeiTeix ocodeii (36 & 3,
48 29). Coorromenne momnoB mokasano goMmunHposanue camok (34 : 29 = 0.77), aro
BMECTE C BBICOKOH MIOAOBHTOCTHIO (B cpeaHeM 6 3MOPHOHOB Ha CaMKy) SBJISETCH

[IOKazaTeneM CHIIBHOTO MIPOMBICJIOBOro Impecca Ha MNOMYJ/ALIHKO, TaK KaK MOBBIINCHHAA

{4" ‘?l Latvilas
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IJIOIOBUTOCTE B POXK/IAEMOCTh CAMOK H3BECTHBI KaK MEXaHH3M KOMIIEHCAIIMH B YCIIOBHAX
BHICOKOH aHTpomoreHHo# cMeprHoctH. [Ipeobnananue camok B 3-#f M 4-H BO3pacTHBIX
rpyNnax mpeanosiaraeT, YTO NMOBBILIEHHAs POKIAEMOCTh CaMOK Hawanack B 1996-1997
IT., 9T0 COBIANaeT ¢ IIMKOM IIpeciefOoBaHMs Boika. BospacTHas CTpykTypa nokasana
OTHOCHTENBHO HH3KYIO [IOMIO HEMOIOBO3PEJLIX 0cobeil — npHOBLIBIE COCTABIIAIH OKOJIO
20% no0bMH. DTO MNpeanonaraeT HAIA4YME IOMOJMHHTENbHBIX (akTopoB mnpe- H
HEOHATATBHOH CMEPTHOCTH, BO3MOJKHO, CBS3aHHBIX C 3IHMHHAIMEH OepeMEHHBIX H
KOPMSAIIMX CaMOK BO BpeMs JieTHeH oxoThl. Hu3kas 10518 CTaphIX JKHBOTHBIX SIBJISETCS
elle OJHUM MOATBEPKICHHUEM YPE3MEPHON dKCIITyaTalliy MOMY/IALHH BOJIKA YEIOBEKOM,
TaK KaK MHTCHCHBHAA 100b49a 0OBIMHO CHHIKAET CPeJHUI BO3PACT MOMYIIAIHH.
Kpauuomerpuaecknii anam3 187 gepenos (115 34, 72 Q) sxmouan B ceba 19
napaMeTpoB, B TOM HHCJIE€ H Bec dYepena. [lapameTphl uepena CaMIIOB IPEBBHILIATH
TaKoBple y camok. CpenHsas koHIMNO0OasanbHas JIMHA 4Yepena caMIloB U caMoK Obula
cooTBeTcTBEHEO 23.7 W 22.5 cM, obmas qmHa — 26.5 u 24.8 cM, 3WroMaruveckas
mApHHA — 14.3 ® 13.2 cM. TakuM oOpa3oM, KpaHHA/IbHBIE MapaMeTphl TaTBHACKHX
BOJIKOB HE OTIHYAJMCh 3HAYMTEIBHO OT TAKOBEIX Y BOJKOB M3 COCE[HHX PETHOHOB —
Benapycu, Jluteer, Ilomsmm. Y 9.5% mHccrenoBaHHBIX 4epenoB ObUTH Hai/ICHBI
OTKIIOHEHHS OT HOpMalbHOH 3yOHO# (opMmyisl. BpoXiaeHHbIE OMHIO- H MOJIHIOHTHS
BCTpeYanuch y 7.9% depenos, MONMHIOHTHA SBIANack Haubojee 9acTod aHOMaiHeH
(71.4%). Amomamuu 3y6HOH (opMynsl Hame BCTpedamuch y caMmuoB. Y HECKONBKHX
qepenoB ObUIH HalICHB! TPABMEI, BEPOSTHO, CBHAETEILCTBYIOMHE O KOH(POHTALMAX C
KONBITHEIMHA. B mpenenax Jlareum ObUmM HafieHbl pa3fM4Ms [apaMeTpoB Hepenma y
BOJIKOB C CEBEPO-BOCTOKA W 3amana pecmyOnukH. Y BOJNKOB H3 BOCTOYHOH 49acTH
pecnydimkH pasmepsi yepena Owbuma Gombme (Bcero 13 mapamerpos). Tomsko aBa
NOKa3aress, JIWHA JMIEBOH 9acTH M JUIHHA incisura palatina, 6sui G60bIIE Y BOJIKOB C
Kypmsanckoro monyocrposa. [lpeamonaraercs, 9TO pasiduus B KpPaHHANBHBIX
IapamMeTpax yKasbIBalOT HA HEKOTOPYIO CTENECHh H30/AIHH BOJKOB MOJYyOCTPOBA MO
IPHYHHE 3aTPYJHEHHOH MHIPalMH ¢ BOCTOKA. JTO MOATBEPXKAAETCH TAKXKE AAHHBIMH O
pacmpocTpaHeHuH Bonka B JlaTBHH, apean KOTOpOro H3-3a 4Ype3MEpHOH 00buH
COKpaTh/iCs B TEYEHHE HECKOJIBKHX IIOC/IEIHHX JIET, B TOM YHCIIC M HAa TEPPATOPHIX,
CIIyXalMX €CTECTBEHHBIM 3KOJIOTHYECKHM KOPHIOPOM MEXIy BOCTOYHOH H 3amaaHoH
dacTaMu pecnybnuku. OnHako, BepoOsTHEE BCErO, pasjelieHHe KPaHHOMETPHYECKHX

NoKasarenei ObUTO BEI3BAHO pas/iM4uAMHA B CpE€/IHEM BO3pacTe MONYJIAIIHH HA 3amane |



BOCTOKE BCJEICTBHE pa3HYHON HHTCHCHBHOCTH JA00BMH. 3Ta rumore3a Tpedyer
NOTIOMHHTEIBHEIX UCCIIE0BaHH# JeMorpaduu BoIKa.

V 496 noberreix Bonkos (244 4d, 252 29) Osumm B3ATEl MOp(OMETpPHYECKHE
npomepsl, 90% H3MepeHHH NPOH3BOANIOCH OXOTHHKAMH B COOTBETCTBHH CO CIIEIIHAIBLHO
pazpaboTaHHO# aHKeToH. MopdomeTpHyeckne NOKa3aTeNH TAKKE BBIABHIH I10JIOBOH
pamopbu3M, camibl ObutH Gosbime caMok. CpeaHHH Bec CaMIOB H CaMOK COCTaBIIAN
coorsercTBeHHO 41.2 1 34 Kr, BeIcOTa B X0JIKE - 77 1 71 cM, obmas amuna tena — 159.2 u
150.5 cM, wmnaa xBocra — 42.6 u 40.8 cM. CooTHOIIEHHE MO/IOB B 3TOH BHIOOPKE TaKKe
nokasano npeodnananue camok (3d : 99 =0.97). V 1.4% obcneioBaHHBIX BOJIKOB ObUIH
HalIeHb! IPU3HAKH YeCOTKH. BBIcOKas 70 MHBOTHBIX CO CTapbIMH PaHEHHSIMH (BCEro
8.3%, u3 xotopeix 46.3% ObBUIH HECOMHEHHO AHTPOIMOr€HHOrO ITPOHCXOXKICHHS)
SBJIAETCA OYEpPENHBIM CBHIETENECTBOM CHIBHOTO MPOMBICIOBOrO Ipecca Ha BONKA B
Jlateun. BospacTHas cTpykTypa NOOBITBIX BOJKOB, OCHOBBIBAIOIIAACA HA ONpEJCICHHH
BO3pacTa OXOTHHKAMH, I0Ka3asna foee HH3KYIO OO MPHOBUIBIX BOJIKOB 110 CPAaBHEHHIO
¢ BeIOOpko# u3 84 ocobeit. XOTS MeTOA aHKETHPOBAaHHA MOKA3all CBOIO HENPHTOJHOCTH
IUIS ONpeJieNieHrst Bo3pacTta JOOBITEIX BOIKOB, OH SBISETCS MOIE3HEIM HHCTPYMEHOM JUIs
IIHPOKOMACIITaOHBIX MOP(GOMETPHYECKHX HCCNEOBAHMI, MPH YCIOBHH 9TO W3MEPEHHS
[AOCTAaTOYHO YNIPOIICHEL.

Tpoduueckass skonmorus Bosnka B JlarBuM H3ydanach Ha OCHOBe aHammu3a 302
9KCKpeMeHTOB B 107 >xemyaKoB AOOBITHIX BONKOB H3 pa3/IMYHBIX YacTeH pECITyOJIHKH,
COOpaHHBIX B 3UMHHMI H TeTHHH ce30HBL. OCHOBHOM mumieil Bosika B JIaTBUH SBISUIHCH
IHKAE KOMELITHBIE (OJicHeBble W KalOaHwl) (55.7% BcTpewaeMocTH B JIeTHHX H 76.6% B
3HMHHX 1po6ax), B To Bpems Kak 606p 6511 BTOpo#i Haubonee 3HauuMOoii 100bIueH 1eToM
(18.8%). Bnaromaps BeicoKO#l umcreHHOCTH (G06pa B JlaTBuM, OH SIBIICA BAKHOMN
AIbTEPHATHBHON N0OBMEH BOJIKA, MO 3HAYEHHIO HAMHOIO NpEeBBLILAIOIIEH TAKOBOE Ijie-
6o B Espone. [penmonaraercs, uro 606p mpuoGpen CTONb BAKHYIO polb B IHTaHHH
BOJIKA JIMIOb B TE€YEHHE NOCJCIHEr0 ACCATWICTHS BCIE/ACTBHE NANCHHA YHCICHHOCTH
KONBITHBIX B Havane 1990-X IT., BHI3BAHHOIO CYMMAapHBIM 3((EeKTOM OXOTHHYLEro
npecca, OpakonbepcTBa M XuiHHYecTBa. Camub! Bonka mATAHCh 60Opamu wame, dem
camky. Takke HaOMOJAIMCH HEKOTODPBIE CE30HHBIE M3MEHEHHS B MHTAHUM BOJIKA, HOJIS
KONBITHBIX BO3pacTaia B 3uMHHH nepuoja. Onenessie BcTpeuanncs B 49.4% jeTHHX H
51.2% 3uMHuX npo6, kabam - coortBercTBeHHO B 20% u 33.9%. Kabany, ocoGenHo B
3HMHEe BpeMs, oT/laBanock npeanoutenue. Kaban 6s11 6onee uyacroit nobueit Bonka Ha

BOCTOKe JlarBuH, a OneHeBbIE W JOMAIIHHE CKOT (B OCHONIOM B BHIE NaJaid) — iia
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sanazie. JleTHee MUTAHHE BONKA OTIHYAIOCh OONBIIMM pa3HOOOpa3sHEM M BKIIOYAIO B
cebs Oomee Menkylo [O00BMY, TaKyl0 KaKk T[phI3yHBl, CpEJHHE XMIIHHKH,
MPECMBIKAIOIHECS, STOo/Ibl U T.A. JIOMalIHHE KHBOTHBIC B MHTAHHM BOJIKA BCTPEYAIHCH
HEYacTo, 3@ MCKIIIOYEHHEM 3MMHErO MEepHo/a, Koraa OHH moTpeC/IsuIMch B BHAE HaJai
(13.1%). 3uMHMI pallHOH BONKA CPAaBHHBAICA C TAKOBBIM Y PhICH (49 kemynkos). beuto
[OKa3aHo, 4TO TpoduuecKas KOHKYPEHIHS MEKIY OBYMS BHIAMH KPYIHBIX XHIIHHKOB
ymeperHas. [l phICH, KOTOpas MHOYTH CTONPOLEHTHO MHTANAch Kocyneid, Obuia
xapaxkTepHa Oojiee y3Kasd NMHINEBas HUINA, B TO BPEMA KaK BOJKY B CBS3H C pasHHLEH B
pa3Mepax H OXOTHHYBEH cTpaTeruu ObLia I0CTyMHa U apyras Jo0bma. 36.7% BOTYBHX H
34.7% poichHX XemyaKoB OputH mycTsle. CpelHHE BeC COASPXKHMOIO JKEJIyIKa BOJKA
cocrasisut 990.3 r, B npeaenax ot 20 1o 4350 r.

Beum cobpans! reeTHYecKkue 00pa3ibl (KPOBb HIIH MEIIIIbI) JATBHHCKAX BOJIKOB
(n = 39). 'nOpuausanus Mexay BonkaMu H Oponsummu cobakamu B JlatBmu Oblia
npoBepeHa Ha npobax TkaHed 31 pobsrroro Bomka. [llects oOpasmoB ObUTH B3ATHL Y
NPEANOIOKATEIbHO THOPHAHBIX INEHKOB M3 OXHOro momera ¢ cesepa Jlateum,
OT/IHYAIOINXCA HeOOBMHBIMH Mopdonorndeckumu depramu. Bocems npob ot camuos
BONKA 13 JlaTBuM ObUIM MCIIONB30BAHEI B METOJWYECKOM CPAaBHHTEIBHOM HCCIIEI0BAaHHH
[0 HCIOJIb30BaHMIO MAPKEPOB MHTOXOHIApHanbHOH, ayrocomamsHod JHK u JHK Y-
XpOMOCOMBI Ui Haubonee TOYHOH HACHTH(QHUKAUMH BOJIKO-c00aYbHX THOPHIOB.
['ubpuHoe MpOMCXOKIEHHE MIECTH INEHKOB, HX MOTEHIMATLHOW MATEpH U caMua M3
TOro xe padoHa cesepHod JlarBmM OBUIO NOATBEPIKAEHO ITyTEM HCIOIB30BAHHA
MapkepoB KoHTponbHOro peroHa JIHK H ayrocoManbHBIX MHKpPOCAaTE/LUTHTOB. [aKHM
00pa3oM, BoCeMb U3 AEBATH JOKA3aHHBIX CIy4aeB IHOPHAM3AUAA IPOUCXOLAT U3 OLHOTO
paiioHa ¢ HH3KO# IUIOTHOCTHIO BOJIKOB, TEM CaMbIM MOATBEPXZAs CYMECTBYIOMIYIO
TCOPHIO, 9TO BOJIKH CKPEIMBAIOTCA ¢ OpoasyuMH cofakaMH, €c/lH HapylleHa MecTHad
[POCTPAaHCTBEHHAs M JeMorpaduueckas CTpyKTypa nomymaunH. [IpeanonoxurensHo,
rubpummsanms Bonka ¢ cobaxoif B Jlateun sBnsercs Gojee YacThiM (DEHOMEHOM, 4eM B
3anannoit EBpone, uTo MoxeT ObITh 00BICHEHO MHOTOYHCIEHEHOCTHIO O6poasunx cobak B
CEJIbCKOH MECTHOCTH M HEOTrpaHHYEHHLIM OTCTpenoM BONKOB. OJHAKO reHeTHYecKoe
PasHooOpa3ue NaTBUHCKHX BOJIKOB OBUIO BBINE, YeM Y H30IHPOBAHHOMN CKaHIHHABCKON
O JISIHH.

Ho cux mop craryc Bonka B JlaTBHH C TOYKH 3pEHHs €ro OXpaHbl ObUI
HeDNAroNpHATHBIM, TAK KaK BOJK CYMTANCH BpEAHTENEM, 0XOTAa Ha KOTOPOro pa3peleHa

KpyriplH  rox. HenasHwi nNpoekT W3MeHEHHH OXOTHHYBEI0 3aKOHO/ATENbCTBA
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NpeayCMaTpHBaeT 3anpeT OXO0Thl HAa BOJIKA C anpejiil A0 CEpEAMHBI HIOIA, HTO MOXHO

CYHTaTh MEPBEIM IAroM Ha MYTH K pallHOHATBEHOMY HCNOAB30BAHHIO BHA. Beenenue

OXOTHHYBHX KBOT M Gojlee MpOIOJDKHTENBHOrO 3aKphITOro JETHEro ce3oHa B Oyaymem

eme OGonee Obl cmocoOCTBOBANM OXpaHE BOJKA. MHOrOYHCICHHBIE BBILEYTIOMSHYTHIE

XapaKTEpHCTHKH TMONYIAINWH, TMMOIYYEHHBIE B PpE3YILTATE [OaHHOI'0 HCCICIOBAaHHA,

CBHJIETEJIECTBYIOT O 4Ype3MepHOH sKcmuryarauuu Buaa B Jlarsum. Takum oOpasom,

PE3YILTATEI HCCIIEAOBaAHHA MOKA3bIBAKOT, HTO IIPaKTHKAa YHIPABICHHSA IOINYJIALHH BOIIKAa

4eJI0BEKOM JOJDKHA OBITh U3MEHEHa B CTOpOHY Oonee PAllHOHAIBHOIO €€ HCIIOJIB30BAHHA.

Ha ocHoBe HacTosIeii paGoThl MOXKHO CAENATH CNEAYIOMHE BHIBOIBI:

B TeueHMe HECKOMBKMX MOCIEIHHX JECATHWICTHH BONKWA B JlarBuu ObUIM HIMPOKO
PacnpoCTpPaHEHEl ¥ MHOTOYMCIICHHBI, OJHAKO 3a MOCIEIHHE TPH rofa B PE3yIbTATe
HEOrPaHHYCHHOTO MpECNEJOBAaHHA YEeNOBEKOM YHCICHHOCTH M apeal BOJKA B

pecnyb/IMKe COKpaTHIIACE.

Mopdonoraueckn, kak Mo pasMepy Tella H BeCy, TaK H 10 KPaHHOMETPHYECKHM
TIOKa3aTeJIsM, JIATBHICKAE BOJIKM CXO/IHBI C BOJKAMM JIECHOH pachl M3 CONpe/Ie/IbHEIX
TeppuTOpHi. Bela onpenenena creneHbh MoIoBOro auMopdusma, XapakTepHas s

BOJIKOB JlaTBuH.

AHamH3 KpPAHHOMETPHYECKHUX [OKa3arelell BRIABHII HEKOTOPOE MOpP(OIOrHYecKoe
pasieleHHe MEXTy BOIKAMH M3 3aaqHOH H BOCTO4HOM qacTteif JIaTBuu, U1 BOJIKOB €

CEBEpPO-BOCTOKA pecmyOinuky OsUTH XapakTepHhl Ooniee KpymHsie Yepena.

[Tonoso3pactHas crpykTypa AOOBITEIX 3Bepell, a MMEHHO: HH3Kas 0/ CTaphiX
ocobelt, npeobnanaHue caMOK M MX BBICOKas IUIOIOBHTOCTH (B CPEJHEM [0 IIECTh
SMOpHOHOB), yKashIBaeT Ha CHJBHBII NPOMBICAOBBIE Mpecc B  MOMYJISAIHH.
CpaseurensHo Huskas gons npubeutex  (20%)  ykasbiBaeT Ha  HanHuHe
JAONOTHHTENLHBIX (AKTOPOB 0Ope- H HEOHATAIBHOH CMEPTHOCTH, BO3MOXHO,
CBA3AHHBIX ¢ NO0bMeli OepeMEeHHBIX M KOPMAIIMX CaMOK BO BpeMs JIETHEH OXOTHL
Bricokast 10/ KMBOTHEIX CO CTApHIMH paHEHHSMH AHTPOIIOrEHHOrO XapakTepa

(3.8%) cnyxut JONONHHTE/ILHEIM CBHAETENLCTBOM CHILHOIO OXOTHHYLETO npecca.
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Jlukne KomnbITHbIE (OJIeHEBble H KabaHbl) COCTABIAIOT OCHOBY IMHTAHHA BOJIKA KaK B
sumani  (76.6%), tak u B netHuid (55.7%) ce3onbl. bobp sBiseTCs BTOPBEIM
BaHeMIIM OOBeKTOM neTHero mmTaHus xumueuka (18.8%). Hananenuss nHa
JIOMaNIHU#i CKOT CPaBHHUTENHLHO pefKH. B OCHOBHOM CKOT BXOJMT B pallMOH BOJIKA B
Buje nagamm B 3uMHME nmepuon (13.1%). Bonku B JlatBum nutatotcs 600pamu B
3HaA4YUTeNBHO Oonbmel Mepe, dem rae-miGo B EBpone. Bepostno, 600p cimyxun
OydepoM Bo BpeMs mMajeHHs YUCJICHHOCTH KONBITHRIX B cepeamHe 1990-x rr.,

MOJIEPyKHBas TAKHM 00pa3oM BEICOKYIO IUIOTHOCTE MOIYJ/ISIIMHE BOJIKA.

Beuto moaTBepKACHO HAMHYHE BOJKO-coOagbux ruOpuzaos B JlarBuH. BosbIIHHCTBO
cirydaeB ruOpuamsanuy ObUI0 OOHAPYKEHO HA CEeBEpe pecnyOJIMKH B MECTHOCTH C
HHU3KOH IUIOTHOCTHIO BOJIKA, YTO JMIIHWH pa3 CBHUACTENBCTBYET O BaKHOCTH
MOJJEP/KAHUA HOPMAIBHOH IPOCTPAHCTBEHHOH M JAeMOrpadUuYecKodl CTPYKTYpHI

MONY/IAIMA XHIHAUKA /1711 TPeIOTBPAIICHAA CIyqaeB rHOpAIN3aLAH B JalbHEHIIEM.

XOT4 B LIENOM JIaTBHHCKAs MOMY/IAIHs BOJKA MO-NPEKHEMY MHOIOYHCIEHHA (OKOI0
300-500 ocofeii), HaGmoOmarOTCs HEKOTOPbIE  HEraTHBHBIE  IOCNEACTBHUS
HEOrpaHH4YeHHOH OXOTBHI HAa BOJKA, TaKHE KaK CHaj YHCICHHOCTH, OTKJIOHEHHH B
ZIemorpaduiecKoii CTpyKType, HOSBICHHE BOMKO-co0aupux radpuaoB u T.1. Oxpane
Boaka B JIaTBHH MOXET cnocoOCTBOBAaTh H3MEHEHHE OXOTHHYLErO 3aKOHOJATE/IHCTBA
H HaCTOAINEH NPaKTHKH YIpaBJIeHHA MONyJsAlHeH B CTOpPOHY Oosee palHOHAIBHOrO

€€ HCIOJIB30BAHHA.
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1. Status of the wolf population in Latvia

1.1. Introduction

Despite the originally vast distribution range, wolves became endangered in many
countries (Wabakken et al. 1983, 1984, Boitani 1992, Promberger and Schroder 1992,
Butzeck 1993, Findo 1995, Liet al. 1996, Nader 1996, Nitsche 1996, Cerveny et al. 2000,
Delibes 2000). In most cases, large carnivores have been heavily persecuted in Europe.
Conservation measures and a more favourable legal status facilitating natural re-
colonisation within the former range borders have only recently been instigated (Okarma
1989, Wolsan etal. 1992, Okarma 1993, Adamic 1996, Adamic et al. 1998, Bienek et al.
1998, Breitenmoser 1998). As the status of the wolf largely depends on the intensity of
persecution by humans, camivore conservation often requires favourable management
policy more than habitat conservation (Linnell et al. 2000, 2001).

Perception of wolves as competitors for wild game and livestock (Nowak and
Myslajek 1999a) is the main cause for the intensive persecution of wolves, Hunting, both
legal hunting and poaching, was, and still is, the main mortality factor affecting wolf
populations throughout most of their distribution (Mech 1995, Jedrzejewska et al. 1996a,
Smietana and Wajda 1997, Boitani 2000), natural factors playing a relatively minor role.
Although intra-guild predation and aggressive interactions are common among carnivores
(Boles 1977, Paquet and Carbyn 1986, Route and Peterson 1991, Kehoe 1995, Peterson
1995), wolves are rarely killed by their few natural enemies (Matjushkin 1985, Hayes and
Baer 1992, Bergmanis 2000). To understand population regulation of wolves as well as
the impact of harvest on the population structure, the demography of the population
should be studied (Mech and Hertel 1983, Hayes and Harestad 2000a). Long-term
monitoring of the demographic structure of populations can help to predict dynamics and
can be applied in the species’ management (Danilov et al. 1985).

The aim of the study was to summarise the existing information on wolf
population dynamics and distribution (official data from the State Forest Service) as well
as to investigate the current age and sex structure of the population of wolves in Latvia
based on investigation of the harvested animals.
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zd deer reached maximum o Latvia five to $x
thousand vears ago {(the boreal - Atlantic period). The
local population of red deer want extinet by e 10th
centory (Skatba 1973, Artificial ve-introduction sterted
alrealy in the 17th cemuny. Initally animals wers Kept in
enciosures, At the verv beginning of this cznmv some
individuals sscaped and snr'ed 0 reproduca in the wild
{Kalring 19243, Skriba 1975, Later several animals were
released on purpose. The} 2ilabiished ceveral locul
micropopulations of red deer in westen and southem
Latyia which were not connected with exsh other.
Gradually, red deer spread over the territony, and by
Warld War 1L there were about 1,300 red desr in Zarvia
(Skribe 1973). Now the species occurs pragtically
evenwhere in the couniry, however the population
density 15 itkely to have decreased recently (Fig. 2

Rog deer in Latvia went sxunct py e P 7h - 18
cennury. The extincuon was explataed as a natural
process caused by climate cooling simultaneousiv with
an incrzase of wolt dansity. Natwral re-populiation starred
in the 19th centur, 2spzcially in its second par:, when
the climaie became wanner
waolves was considerably reducsd (Taurins 1982). Lange
{1970) was of the opinicn that populasion recoveny was
considerably supperted also by inteniional release and
occasional escape of introduced individuals, In inis
cennury, the population size of ree deer has flusnuated
according to climatz and especially the
pradaors (Fig. 2).

Witd bear was found in Larvia n the bores! vime
(Taurins 1982) until the 19th centuy when, duz o
natural reasens, species range remeawed 10 rthe scuth
(Greve 1906). Wild boar starred to disperse towards the
north in the end of the 19th and in the beginring of this
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country (Taurins 19870
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supulations of large pradators by official inventories is a
widzsprezd probiem fOkarma, 1594).

Wolves oceur pracicallvy everywihere n Lanvig,
sxciuding the region to the north from Riga along the
coast of the Riga Bay. Tt is of interest that in the very
same araa another predator - lynx - (s present. k:ccrdi:‘.—g
1o hunnag bag data, the highest density of wolves is in
weastern and easiern Labvia, However, it may also reflect
himting activiry rather than the real density of animais.

Lynx s the second most numerous large predator in
Latviz (Fig. 3). It appeared in the territory of the country
togetner with boreal forests. Since then it has always
bzen a part of the Lanvian faupa. During population
depressiens, spacies range n the country was limited 10
narthern Latvia (Tauring 1982). Now lvnx is found in
most parts of the country. However, s cistribution is
mainly related to the larze foresis.

Brovn bear was a commen species in Lanvia unsil
e beginning of the 19th canniry when, dee o ntensyve

Terest cutiing and strong hu 1ing pressure, e popuiation
slze dL’CTEE%Ld rapidly, In the second part of the (9
cantury the last L'l"lu-I\.,Lm_ of the local population were

shet i western Latvia (Taurins 1982). However, \.\; L
Lange (1970) has recardzd remains of a brown :
population in northeastern Latvia by 1500, Since 1970
brown bears have been found in Latvia ag: Jl.
1978, 1bev were observed 17 times, in 1979 -
{Taurins 1982). According to the arficial census Cr.[a, n
907 there were six browr hears in Latvia, Most of the
TeOris on encounters with bears or heir footurins coune
‘rom northem or northeastern Larvia. The status of theose
animals is uncertain. It ot known whether they are
residerts or come into Larvia from Estenia and Russia
in Eswnia. svhere namral conditions are quite similar io
“oze o Lanvig, there are 250 - 30d brown buars (H.
Valdmarn pers. comm.), while in Lanvia we have only

e individuals of unceriain status. The feason forsuch a
drastic d:fference is probabiv z high disturbance tevel
because in Latvia 2 half of the "uman pepulation lives in
ithe countrvside (Timm et al. 1938). However, a special
study slould be propased o clarify the re
such a differsnce.

Cie can bhardly e’k about manageman: of lar
nreda ors in Latvia becouse official paolicy is ic K2
ronumber as low as possible o prevent Zed
wild wigulates. It does notrafer 1o the brown bear, which
& a protected and rare specics i Latvia (Ingelée et al

:983) The public dtumde towards vredetors is rather
negative, especially in regard to the wolf. This, jogether
with fnsuficient information cr biolozy of the loca
popuiznons of carnivores, makas 1t difficuit o pursue a
ound zolicy 1eweards the species.

Woif and lynx belong to so-called vniimited huntin
T23curees, Howsvar, shocring seagsor for lyny is frem

...
'

g
1

2l couses of

October 4l 15 Ma
species {IIKe

arch, while wolf 1s regarded as a pest
fox, raccoon dog, raven Cureus coruy,
hoodad crow Corvus corgne, magpie Plea pica and
stray dogs and cats} which may be hunted zil vear round
without any limitatdon. Moreover, in 1997-1999 4
reward of Ls 73 (ea. USD 125) was gaid for each killed
wolf, Ir. seme places with high wolf densivv. 2.z, in
easizrn Laivia, where incregsed migration from the
is probable, wolves can cause problems, anacking
domestic livesiock and dogs. However. the negzative
attinide is mostly dug o the facr that the wolf is rezarded
by hunters as their competitor for wild unculates. Sinez
ungulate population declined significan:ly during the Jas:
vears, llunters blame wolves and tyaxes and ry to reduce
nuiniber of predators as much as voisible.
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Fig.4, Population dinamics of wwvo  sznu-zgualic
mammals — otter [Lutra futra) and beaver (Castor T
in Latviz during the iast 30 vears (according i the

artical census datal.

SEMI-AQUATIC MAJMMALS

Beaver re-tnmroduction pronerly dageribed by ML
Baicdls {19007 mig
wildiife management ¢

¢ beregarded 2s the most proniin
cton in Latvian history, Br‘\\ ars
densely inbabined the ferriteny of Lawvia sinee
climatie period (¢a. 8,000 vears age). Drastic decline of
the pepulation causea mainly by -wer-‘mz"i'w stared in
177 coanmy, In 1871 1873 L Beaver wa
kiilzed and for 30 vears no !3:3‘.‘ers wers re:or:.ed. In
1927, Tour Europzan beavers were prought from Norway
and reieased 1y the Kuriand Peninsula. Two otler
Werwegian beavers were relzased in the northeastein par:
of Latvia in 1933, After World War [1, ren beavers were
Erooght fToin Voronezl Reserve {Russia) and abouet 130
beavers weve displaced @om the alrzady suceessi! re-
acclimarization siiss to other waterbodizs, Now beavers
arz zammon thronghowt Larvia and their popurlation size,

bo boreal

the ar the 1




according to the expert’s estitnation (Balodis 19845, i3

ieasi ™wice as big as the officizl number (Fig 4y
Althouzh initial studizs of the positive role of beavers in
habiat improvement had vean carried our (Balodis 1991
19945, the speci2s was more ormen regarded as a

DESt In

regard 0 forzstry and zariculture. In the 198Uz, the
sopulation was  controlled  significantly oy trapping
beavers tor pelts (up to 6.000 beavers per veur)

Nowadays, hunting of veavers has been reduced due to
the collapse of fur market. and the main {acor
diminishing pepulation growth, is orobably pracaiion by
wolves (unpubl. data).

The actvin of beavers has [likelv ravoursd an
tiercase in the ottar Luwa harz populaton, which is
surrenils protecied specizs n Lavia (Fla, 1),

FUTURE PROSPECTS

In Liurape, the most imporan? sp
and corscrvation probiem at the moment i3 the stan
large predators and sefilement of intarssts of toth
bumans and wild animals (Anonvmeus 1994y The aim
of imdies on carnivores iz our of simple scientid
fhteress, tut sher should also provide argu
chanee the gensral anituds towards prefotors I Lanin,
the wolf (s the mam problem specier nowadays, wiueh
urgentlv needs a seund manazgemsnt poiicv. At least
rewnrds should be abandoned and = closzd shooting
season established, However, implameniation of niich a
gual definitelv encounter a sirong  appestion.
The efore, each conservation aaiion has 1o be especially

well-supported by scientific stodices.
[n 1997, 'ha

S management

will

st wolf project in Latvia stwed Th
was g undzrsiand the real sivimniwr of
$ .ﬂd e Jamane it causss. Within the projec:
wg havs alread_\- coflected daia on morphology, diet of
tha [ecn] pulaten. and to some exwwnt en
lemographic and >patm| structare (this infommation is
based on harvesizd annaals), Tins project was fnished i
1999 Such informeation is z2ssentizl cresling o
management plan for e spacies on the couniny s

[n fature, we are planning o

or

K

extend e study o all

large predators. tncluding Ivay and brown bear. The
northers part of Latvia, along te border SR URE:
of special intersst. The border of  the  wolf

micropopulation crosses the araa - in the coastal regron
only lynx occurs, while further inlund both species are
found. Also. along the border with Estonia, anpearancs
of brown bear 15 possible. Thus, it could ve a fecd area
to study co-existance of all thres species ol large
predaiors.

Stadies on IJT'TG ua'"l‘l ores T\.L“UIJ’ imemativnzl co-
operaiion ¢ Anonyvimous 1994), The comparative aspect of
such projecis would be of special interest since napural

canditions even within Eurape differ signiticantly and

do management practices.
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Oznling I Andersane 7.. Pupila A 2007 St cod Managerment Prospects ol e Waoll Con s [0y
Lacvie Budelo Foresore, T £3-00,

impact of snlimield persceatien, woell demupraphy war studied between E99% and 2007 b cellecnion of samples frooy
win i reproduetiive

Hevosrcally, walves m Laivia wete considered s on pest to Ik exterminated by gl means pessindc To assesgs vhy

harvesied animals. Laboralery txainateon of pvaries and ulerus was tsed o detormine aF o fomn
condition Placenl sears. swelled post-binth sices om wiznine borns ar foluses were counted  The shuils wore coilected and
the age of harvesied wolves was determined by ceumting the number of incremental lines o the toeth cogent Tis mgin
domoegraphic indiecs are the Ioifowmy: sox ratio - 113 {n=34); the average number of cmbryes por fomale wolf - a4
(6=10, 3D = L8%) The mtio of young walses in hustng bag is smalier than cxpected akmg inlo accuunt the Seetitiny
of fenaics Unheeed hunting is behicved o Bave z reflection in the age and sex sizucture of she weolf populatien.
Cetlain sugeesitons concsraing sustanable woll manigeivent with presumably lesser impact on populaticn stnadtues are
prven. They provide for clescd hontiay darinye the hreeding scason 2nd for 3 legally prosenbed eoporiun:ts o cloos the
hunting comarchensiveiy 2ftes appuinted hunling bag is reached.

Kev wornids wolt, bunting, sepulation stinctore, specins consncrvlion

Introduction was stable and distributed evenly throachour Larvin,
comisary to e situation o mest of the counires of

The woltis a tvplea] reprosentative of the carsive west Europe, where wolt was Teand only in Spam and
orous manmials of the castery E..i.lr-.c, [0 ks nbabited ltaly (BDL(.&!,I 20000, Inthe e=acly 1900s, gyeatly due o
the [and arex of present--doy Latoia sines the post-gla- e ¢ g poliveal soealion me Latvea, there was

eial e, danng back tihe 9% millensoam BC (Taurigd  for some years no conlrol sver the walf populaitom
LOST Tirer et al, F995) Hutns ove (o bune smme- Viable pnpd!.t[ml’ls of unvulates o v Tate 18305 and

worial heid wolf as bis compoitor e huating wild un. early :')‘HJ\ created exeelient feed rosourees tor carni-
More recentanimal husbandey has only inten-  vores, Thes sitoation reyulted i another rapid growth
ennflict. The ottucks on domestic spimale o the wolf popnlation, reaching nearly oo individ-

Vowhy Bumens ewtenminoted  wals o elfiasl slatichess In Burope the 198993 oise

wjves, [Igouuh heir pelt 2od _‘5]‘__'(;[ couid be of use {Von  wore noted for an inerease m the woli pepulation and

Ende 1282, Cadancen LU9RL Oceusional nssaolis on widenmg of stadistnibution rosiee Ag 1rL-~-|l. ot nat-

peuople. especizlly children, onlv

ton (Koperrun 1990 Thaesos 1990; Jhala, Sharma 19973 5w
In the modern tmes, the dynamics of the wolf  ahsent tor e than a contury (Boirapn 2900,

(T SISEAEd

sarod S0 cuudEes as

cated the situne  ural migration, walf app
and. Fruncs, Ausirie e, where 10 had beon

Eopulation over the most pait of o8 mriural disiniba- Cusrently, wolves are receanized as an
tan range essenttliy depends o Lunling policy, Ac- part and parcel of natural ceosystems, amd 2 nurmbes
cording to the hunting statistics, in the 1930s and  of covntrizs Tevour s re-intrediecion, In Latvia, hows
the verge  eaer s vice versy, wolves are cnnsilfc::d anuiszies

19605, the wall population of Lottt was on
b-; the ead to be exterminaied by gl m

vant possihite, resuliiing

of extinction. it vraduully stubtiised agnin b
of the 1970s. During the 19865, 1he wolf pepelation enother apt-welf campaisn launched & 1!]!{. mid-1980x,
-
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A pronounced population dezerease was reflected in
the game statistics of late 19905, However, the wolf
papulation is nmot considerably threatened vet. Svg-
vestions about inttiation of sustainzble management
1:1(1 conservatton strategy were cazused by polizical

hoice of Baltic nations of joining the EU. The new
;;ul!llcal way should be accompanied by developnment
ol Lthe new economy, new infernatignal liahtiity and
new attitude to pature management, That 1s why 1
contralling wolf we should be gurded by the good date
on pepulation stutus rather than emotiong.

The goal of the given stiedy is to contribute to
the conservation of wolf, done against the backeround
ol sweeping changes 1n the country’s pohitical and
ceonumic situation. lereby we inform the munagemeni
and policy-making institubions ahout some specilic
featurss ol the populatinn ecology found out in
wolves of Latvia during the fast twoe years,

Material and methods

The age structure of thie wolf populative uf Latvia
was stiwdied between 1998 and 2000, The State Fores:
service helped us Ond henters who valunmieered o pro-
Vviding .1‘u"n‘.at.o" on the anmimals Xiled and theie shuils
Yor reseateh, Limtal co-operation with hunters wis
started afready in I‘J‘U witen Siate Forest Scerviee dis-
tributed qucs:imm;l:rcq shout mmrpimmulr:g Chiarncier-
s of shiot wolves and therr davision inio thiree cos-
ler definable pwe classes: juvemles, yearlings, and
walves aged two years and older, Prelimmary knowl-
e about body weraht heipht, lenmi as well as the
leaoth of tat and hind foot was obtzined (Andersone,
Deolims 20001 from e whole The animals

wsed ror the given study were collecied both i can

Latvin,

andwest Latvin Howeser the distnibution of the sam-
rles collected was aet really random and depenilad vn
how successfully 2 was managed to metivate the lo-
cal hunters to assist in the research work. The suh-
sample from the harvesied animals (sampic rumber =
4 vweolves) was taken starting fom tis avtuma of 1962
and until the sprivy of 2000 (Fiz 1. and scconnts fur
19% of the total Rurvested animals 1o this peried. Eight-
venTreshly kilied adialt femalz wolves ot toial 31 werw
anatlable
ard oterius was used to determine 1f a
reproducing (Rirkpairick 198N, Placent:! scars, swelied
post-hirth sites tn utcri. ne
cd, The ulerine hurng were vpenad
Sometimes it beenme necessury

for necropsy. Visual sxaminanion of ovaries

emale had been

horns or Qetuses werg couant-
before visual ex-
aminuion, to press
them helwesn two glass plates and ta lu)k throuzl
Agaiast 3 ight source, The scars of previous nregnan.
¢y steod our 2s durkened purple or violet spats. To
determine what propartion of adult famales was repro-

-aconwm

?f13a _ IS8M 1362 13‘5 _
. : ] - L i T : .

r LITHUANTA

Figure 1. Binck dots show the Jocalities in Latvin where the
wolves, i this study, wers anizsd down, vears
[9oR-2000, The disiribution ot forest and admuisiraine
porders of furestry districts are shawn in grey

incloded

eLotne datel when o owoll vwes killed was

Adwit fonmales withowi frosh
tarch

weoouns us well
Hicnces inouterns and ovaries from M

bl
Iy
"
~
]
~

were assumed as aon-bresding

To duurrmm ihe age uf the :m;]'-:(.L..:]. '_';:::". ol
the skulls enllavted for research purposes had one
cootine rentoved and ity roet (1= 3em long) snwn ol
Ihe tooth was ren phaced back in tlie jaw o oordar
tot t spoil the rophy, The individual's age was de-
terouned by counting the sumber of meramental itnes
in the tooth coment of the given picge of toll Tuot,
Techitiques recommended by Kunz et al, {1996) or
Sutherland (2000) and proparly described by Kleveral
were used (Knesesstn 1988), inciuding deculeification,
iTevzing, sectioning, staining znd mounticg on a gliss
sllde for microscopic cxamination.

Official huniny siatstes available fram the mon-
ppraph by A Kalnimd (945 chont the period befors

World War H owoere comparad with more recent indor

munion pubiisied i\y o Zizod (1990 and provided By
State Forest Service (1990-2000). Supposedly biased

tronds ostalsiios .J\ sy ecunemical or political rea-
ioon the base of persena! comng-

nication with offieinls whe previously worked on gome

soil were Jisrussce
nuidement tssties (R e )l
Results

The 1o sex g i our sub- thhplL wid It‘ip

{rdes . fomeles), However statistieally,
ivom eqguul dl\trlhmron wias not o ’1"_*11 Sianits
at tizis sample siae (x=0.862, P05 d0 =1, 05

eatio wus net cqual for all age clusses (Fig 200 The

largest numerical predomuance of femules over males
was feund within woli cubs peed up to T wear (1204 -

=1 805; P 23 A=) and e the 4 vear orlige (1:27

v

e e
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G i D s
L afufts of URRACwN 330 ‘

age groupy

Indlviduats
Emalos WY emales !

The dze and sev structure of husted wolves -84

Fiaowee 2.

Syi=1I9K: P-0.3; di=b: nusl).
general age dlsmbulmn of all females with
1}

v the comparing the
that ol
males, no statistically sieniticant drfterences were
Saund (x*R018 D
was 13 vears old.

0.5, 4.f.=9; ns.). The oldest woll
Thet unimal appeared to be o «rill
produciively active femule having 6 fresh placental
lactating tll being shot i May.

Assuming that the number of fresh plocental scars

scars and |

is L'.;u.ll v that of -.'r"mr\ (o33 ul_rll.g last pregnancy, the
number of embrvos per female wolf was 6.0
SD - 1.89). Iy one case o female

avers
in=10,;
in spriny
tound in the vterus. The wolf was S yeers old. Besides,
no relationship l‘t‘!\'-'tcn fertility and age was found

wolf was shot

and 10 equally developed embivos were

noour sample. [Zcprnduc:ion evidenvey (fresh placen-
tal sears, lactation. rut) were found in 33% of 13
checked female wolves buing at jeast 2 yc:zrs old.
Thirteen vther ere not checked tor i
purpose mostly because of heavily damuaged interial
ergans.

Our owrn experience with estimating wolf age con-
t.-mx that the age was rather over than underestimat.

¢, decided to not use pre-

aduit femafes w

4 by hunters. Therefore we

llrmury data on age siructure of earlier measured

walves In ihis unalvsis but jusi to demonstrate that
differences in body size helween vounyg and zdult
animals miaht be not remarkable. Measurements of
wolfbodiezs were collected since 1997 when we at the
beginniag mostly used assistance of hunters (sce for
data Andersene, Ozolind 2000:). The daty were p
according to a rough estiinate of antmal’s
by huitters and summarized 1 the 1

For example, comparing body les
up to | vear were owtstanding os the smallest ones
(& iun c:‘lilcs,"_veurl'n'w' t=3.0%): P<1.0), GQ juveni-
lesivearlings: 1=3.724: P<0.01, while verplings were
quite stmiiar io :u!u[ . especia Iy m females fcdj\-c it

(=2.333; P=0.05: 00 yeu

voled
e closs
rame of other siudy.
igth, the cubs aged

lings adults shingsfaduits:

=1411.P=0.1 n.s.).

Discussion and conclusions

Tlhe research, based on a sub-sample from the

has indicated 1ha? ther
papulatior struciuere of this zampl
o clussic patierns al typical stabje or in-
creasing population (Qavam 1975). Attention sheald
Be dravwn to the age disisibution, iltustrated by per-
centaze of the whole sample population. For the ace
above 3 vears. the pvrinud is regarded as opii
while an insufficient mnnh-'r of the
. When adding up all adult

harvested amymals,
in the

vare fow pe-
culisrities npl
cumpared

youngsiers si

out quite clearly (Fig. 2
the LPTL\L“i\..li‘-C sampic (n = 31) and h_\.
cupible of haviny
cubs, and the averace nuaeber ot emitrvos was 6, one
Loy to cenelude that, theoretically. the number of cubs
in their first vear should bave amounted to 134 that

mades 10

Knowing that §3% of them were

70% oi the popolat

‘A'i.\l"-' ;_';:T‘"L‘"l

wir, However, t

and cubs of the

might be
ing figures are

only represent 2U0"6 of the toral hunting bag.
that cubs have

sinting, Iastead, it may

nae reason to believe & better surviva

a1 elder animals during
ng 1o do with the mortality of cubs and

rafet
fine someihs
or eimbryos showing results ditivrem tfrom the
of poteatzul fectility in females, extiniated by counting
In addition, the killing

indices
placental scars and embryvos,
u:’prcr’n:m! and {uctatiee females by hunters also re-
duces
the population struciire, buth
caused by hunting could be a reason for the enisting

the number of cubs survined. A disruption of

sputial and social,
ace distribution. I is mentwoned 1n the Nieraisre tut
tise spatial distobution of walf 1z most strongly aftect-
ed by the intensiiy of hunting. It disrupts the intezn
v of the pack’s ternitary,
ome range W aveld hunters (Bibtkev |

as the animals imerease :
usNsy). The to-

—

tel woll population includes also individunls that Iive
solitary, Under normal conditions, ahout a0% of all the
walves live in packs (Bibikov 1983). Stampiny out es-

| 20!:1 v@ 7,No. 2113} — lss~513 2-;355_
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tablished pncki of walves enlarges the ratio of soli-
tary antmais. disrupting the balance in the svsicm
predators - ungulates. For stray wolves, eatering a
territory, 1t may take yvears 1¢ adept themsgelves to the
groopings of ungulates there (Kyvgaxrun 19813

The “nght™ shape of age pyraand of 2Z-veor old
and alder wolves might indicate thut the native pup-
ulation of wolves has reproduced more successfully
in 1996 and 1997 — (e. 3 veurs agu. This assumption
agrees with the enrve of popularien dvnanues (Fig. 3)
and the foct that suow conditions in winter 190304
were compacatively hard for ungolotes providing rich
tood for wolves in their turn. Additionally, there niivi
be an ey of those wolves from Belarus and Rusqin
that have just reached sexual maturity — the 3% agy
group - amnd are rouning aboul in search of new tern-

could he mistaken for adults and therefore provided
to researchers,

The propuriion of feiwmales increases in the popu-
arions urder o strong hunting pressure. I seems o
he an attempt to compensate fer the damage sustined
by the popuiation (Biotkov 1983y Theretors, we con-
cluded that predeminance of !Lmnld
from Latvia could be also a consequence of the effect

of the high hunting pressure unless the next vears af

tn hurning bag

cuntipued study migin condirm thut sampics would be

too small 1o fnd out the true trends

CGeneraliv, wolf can actually tolerate a ik hane-
Baflard et all (19373 stare that tirst when
the populition loss exceetls 50407 of the 3jve of
stable population, decrense in nambers 15 ung
GH0s until the Tate 197035, the

I“J pl'L\‘s ure.,

Vol

ble. Each vear from the |

tories, numier of killed aolves even exceoded otfleially esti-
35]
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1eary

Neary aver the vnive ranze of wolf's distribetion.
e number of males 5 lagher than fomales (Bibikov
1983, Padon 198X Okerma 1980 Lassoe 199, The na-
el mrortaniy s hrghar tor females, whereas males are
lintzd dawn more fregquenily (Masaos 1990). {n Latvin

w2 found the oppostte, the predeminance of females

ovar mndes i several aee _4 wups. gspecially the first
sear progno the harvest (Fre, 20 Adthoush the st

tstical sieeificance of this phonomenon was very low,
(Ui remarkable that fentiles premtly
the tetal Thnee chusses bul males Jominate in 4 ouly
with comparatively lesser numerteal presalence A rea-
.J[LS dursny the ficst vear gencrai-
tthat i
- Sewetimes we puriieniarly requrred hunters o
rcpurt about shot aduli

on feruiity in wolves.,

sen may be 'il: te

!{v' _g dwoso fast vy ahmoat reach the sioe of an
!

ritlse wmfonmaton

Cuonsenuzmly,

femajes to
yaung females

. . - ".--—‘. o

dominated in 5 of

maicd population sive [Fioo 30 Thes situation is di
The pepalidion was realiy small dur-
wiy the hunting bag

Llﬂ. [o L\p. qr.
i that decads, Two reasons,
S muh;r tnin the estomaied population size. could
First, hunters were intecested o hide
the realb woll number ax possitle result of Suviet reg-
uistzens: the more woelves counted the Jess Simnting
DUrIis W ere Szoond,

15 posaible that e wolves, after the perseention com-
continually invaded
Lataa™s woniery boeause the hunting
pniensity i Latvie presamably was higher thao in the
easi, thus providing many spare sreas for immiyrat-
ensity in Russia was bigger. We

be mentioned,

prstredd Do horest unonlates,

fvn o othe post-war period,

itom Rusan,

ndwolses and wolt'd

car ot tell when exactly the waolt popalaten sterie

to recover i Latvin but by the Iate 19705 the hunting

bav vl wolves bad mereased consideralbly, T s sin-

L | e, Vel 7, No. 2[1’1 _ ISsh 13921255 T
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piv impessible te shoot more than 94474 of the wolf pop-
slation (200-300 animals) and sull observe a pupula-
rlon inerease as shown in Fuigure 30 Thus, 1t s more
Lxely ikat the wolf population amounted to aboat #00
individuals already in the early 19805, One rensen for
the inerease in population size was probably thar the
ungulate popuiations also were rich duning that peri-
od (Zledins 1990). The ungulate populations were so
big during that period that they could prebably sup-
porft the increose tn the woll populaiion withoar the
wintery feeling any kimd of actual competition trom the
wolf. Then 1 the 1990s, the situation changed. As 2

consequence of the cellapse of Soviet econamy, the

ungulite resources were overexplonted, Hunters again
experienced the wolf 25 a serious competitar. The
hunting statistes of mid 1990s, when 200-300 wolves
were killed per season, allow us to assume that the
ponpalation esting
19e.1-96Y made bet
not on March 1 as declared officiallv) wias correet. since

e (v approximately SO0 antmals in
‘ore harvesting (by fate summer b

the pupulation toieraled witheut obyvioes decline such
« high hunting prossure from 1992 0l (995 However,
the rapid inerease nothe wolt popuelatton dunny the
1990s might be not touo. What 15 moye Jikely, as stat-
ed earlier, the waolf popeliion Bad already reached S00-
900 individuals mothe erly SOs and then &t remained
stable unti! 1996-1997 when slmos: S8 wolues were
shot, The following fust decline in population size ne-
curred. bevause the criical hunting pressure of over
#8% wus overstepped. Conscyuently, in the past tew
years there hae bren adeciine i the woll populsiton,

The recent period s noted tor i tendency wwards
tonof the runpe inhabited by wolf (Fig. ),
North Kurzeme (north-west Laivia) amd Latgale {santh-

ragm

east) are becoming the reeiens where the density of

walfis highest The sparsely ferested Zemyale Plain,
lying between the sbove snentiveed reglons, hamper
east — wost nuaralion ot walves. Approximately one
thousend yeowrs dze wolies bived o the open landscipe
(Bibikoy 19853 The fact that woil has become u typ-
teal forest dweller 15 0F less importance here, Now -
duys, in Furope the forest is the most essential habi-
afe. If the isolation between
the two populiations will increase, reducing the genetic
diversity of woil (Randt 1993) oy be a result Already
now the morphometric data of skulls show the iad:.
viduals ol the vastera poputation to he bicrer 1han

! for wolt, where 3t focls

western anss (Andersonc. Ozelind 2000h),

In conclusion we propese conin dmproscments
S the management system ol wolves i Latvin fetting
Petier mto the context of modern spetivs’ conserva-
tton reguircments. .

= The hunting sceson siould be closed between
April T and August 310 In this season, wolll upos

M 200, vel. 7, Mo, 20131 I S << 1352155
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Nunticg scason 159% 1799, centad 1779,
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Huntlny cearon 192920409, cenas 200

DALY SEA
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Figure 4. The disiethutien of wall o Laveir for the stude
pefted The hizgey dick eircies stund for the Toresy disizies
where muore than one wolt was Lilled; the forest districts
where anly ont wolf swas hunted are marked by smaller dark
circles; the white circles Jenute the forest disineds where

wolves are recurded Bul none hunsed Jdown

drasing up o siatenient as provided by the regalations,
miy be harvested onlyv on the ploces 10 has infloted
damage. or when feand i hames soienients, or ot
tacking domestc animals and man (e stdement s
drawn up post Zocrnm atter the woll s kilked),

= In speeizlly protected areas wolt hunting s al-
jewetonly with o permir of the Ministry of Environ-
micital Protection and Regional Development (forre-

search purpeses, in places. were wolt has jallicted

sertous damage, et

« (ppestunity to enllect walt Corcasses fer (ur-
ther dnvesthigations sibould be puaranteed by bow,
Therefore, the fct o st down o wolt mnsi wnhin
3 vy, ke reported to the nearest Foresy Disirict OF-

troe. A case of aceidenrally kaling a walfor iimding »

u
doad (run Jdewn, killed during an assault e livesiock,
cte) must, within a day, be recorded by drawing up
statement and reporting o the respective Fores: Dis-

trict Oftree.

67 i
g A ..:_‘;‘- .
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Huennmg quotas on wolf should be intraduced
along with the demand for compliance with the above
provisions. For the time being 1t 1s difficult to cstab-
lish definite hunting quotas, since
evaluite the effect of closed scasen for wolf, more-
over, we have no means of comparison as in Latvia
centuries beon persecuted without

suggest that the current popula-

1t is 1mpossibie o

rhe wolf has over ¢
anyv Testrichons. We

tion status and the rLSU[!s of the hunting scason of

19992000 should be set as a benchmark 1n this respeet.
This is possible as the present population density
poses no gignibcant danger to the animal! hushandry
aad most of the hunters’ cellectives seem accepting
1. too. At the same time, the very existenca of the
spoetes Is not under a t}m:;lt, except for porsible tso-
littan between the eastern and western metapopula-
toas, AN thiy implies thn for the huming sensen 1w
come there 1s no spectal reasen 1o decrease the buni-
ing guota for wolf compurad to the previous scasen
As we lave

1350 individuals). oo experience ot how

te divide the hunting gquoti between the rewions of

the couniry, and tuking int aceount ihaot population
migration can lzad 1o 3 lngh concentration af wolf i
some localiiies, 1t s soggested that the hunting seo-
son shoeld be ¢ ay the
i‘-'e‘f'ou:: season s bunted, bnt nor later than by
March 310 This con onlyv f Fothe State Fores
Service sums up the sunting data on a recular bass

i

v
soscd as soon pumibrer of the

he done

-

and the hopters inform the forest pethorises on the

n 3 davs. The huntiny duva should

hunting resuits withn
Fo linked to the mongtorimg
In the future,

research tur the given
Sproies, when o clear praiare of the

population size 13 avinlabie, bunting gueotas uy be
cither incrensed ar
duration ot the hunt: ny seson

Aunific
for reportinge. recording and checking the

raduced 10 adiditon to changing idie

tabii e

Cdone

cd rormal procedure mast be

e HETRLE,

by carutvores, In the lowalities, where regpular subsian-

tial damage is inflicted by carnnares. speciat short-
tertn hontiag permits may be dssued, thus legalising
the hunting, done Tanie oi the hunt-
ing season. AL the smne time, salutions skouald be
ht for comprasaeting the damnpe caused by wolves

outside the time

i

[ B
v the domestic anmal holdess. Prioeity shouid
:

be giv-
cnownd the compensation mechanism tesied fis
al, i relation tu protected areas.
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HUMAN - WOLF CONFLICTS IN
THE EAST BALTIC - PAST,
PRESENT, AND FUTURE

ZANETE ANDERSONE

Kemeri National Park. Kemeri - Jurmala, LV-2012.
Latvia. zanete@kemeri.apollo.lv

LINAS BALCIAUSKAS

Institute of Ecology, Akademijos 2. 2600 Vilnius,
Lithuania.

HARRI VALDMANN

Institute of Zoology and Hydrobiology. Tartu
University, Vanemuise 46, 51014 Tartu,
Estonia.

Abstract: Since the 19th century, major human -
wolf (Canis lupus) conflicts in the Baltic States
(Latvia, Lithvamia. Estonia) have included livestock
depredation. attacks on humans, competition for wild
ungulates. and spreading of diseases. Damage to
livestock varies by wolf population size and
traditional livestock keeping techniques. Wolves
impact wild ungulates and contribute to natural
cveles of trichinosis and rabies. There is an urgent
need for compromise from diverse interest groups to
reduce human — wolf conflicts in the Baltic States.

Key words: Canis lupus, conflict, depredation.
diseases, Estonia, human. Latvia, Lithuania. wolf

Historically, wolves have always been in opposition
10 human interests (Boitani 1995). The reasons for
hatred of wolves are both secular and psychological.
which has led to the worldwide focus on
extermination of wolves (Lopez 1995). In the present
territory of the Baltic States (Estonia. Latvia. and
Lithuania). the wolf has coexisted as a part of
theriofauna with humans since the last glaciation
{Taurins 1982, Timm et al. 1998). In contrast to most
western European countries. where the species was
eradicated in the Middle Ages. the wolf has survived
successfully in the East Baltic. although the species
experienced considerable fluctuations from near
eradication to = 1000 individuals per country (Fig.
1), This paper analyzes the major aspects of human -
wolf conflicts in the East Baltic since the middle of
the mid-19th century to the present.

WOLF - HUMAN CONFLICTS IN THE 19TH
CENTURY

Although wolves have always inhabited the East
Baltic, the first reliable information about their
population and damage was available as late as the
early 19th century. In 1839, the largest number of
wolves hunted (523) was in northern Latvia (Ristals
1994). In only 2 provinces of Lithuania (Kaunas and

Vilnius), about 3,300 wolves were exterminated
between 1847-52 (Kontrimavicius 1988). Such a
high hunting bag indirectly indicated one of the most
significant increases in wolf population in the Baltic
States. Consequently, wolves caused increased
livestock depredation. In 1822-23. wolves killed
28,297 sheep. cows, horses, and other livestock
(Greve 1909). In 1825, in the Livland province
(northern Latvia and part of Estonia), livestock losses
due to wolves increased to 29,625 individuals (Table
1)

Wolves also caused human deaths, mainly of
children. The Livland region in the 19t century
Russian Empire had the most wolf attacks on humans
(Korvtin 1990). The last documented case occurred
in 1873 in Estonia (l. Rootsi. Institute of Forestry.
Tartu. Estonia. personal communication) when a 7-
vear-old boy was killed. Those wolves may have
been inflicted by rabies. but it is possible that even
healthy animals could target people as easy food
(Jhala and Sharma 1997).

STATUS IN THE 20TH CENTURY

As aresult of intensive extermination in the mid-19th
century, wolf numbers have decreased significantly,
In 1860, only 60 wolves were hunted in Livland
(Greve 1909). In 1923, 311 wolves existed in Latvia.
but the number fell to 17 World War I (Kalnins
1943). The next peak in the wolf population was in
1948-50 (Fig.1): in 1948, there were 1.725 wolves in
Lithuania (Giniunas 1988). This increase may have
occurred because wolves are ignored during times of
war and political instability (Jedrzejewska et al
1996). Increases in wolf number together with
decreases in wild prey species resulted in increased
livestock depredation (Table 1). In Russia. wolf
attacks on humans were also observed in the post-war
period (Paviov 1990). Data on livestock damage is
incomplete. available only for livestock covered by
insurance programs. For the same reason. damage to
subadult livestock was also underestimated. No
precise data exist on the level of wolf depredation in
all 3 countries of the Baltic States because there are
no compensation programs and no central database
on insured animalsSurvevs. carried out only in
selected areas, reveal that sheep and dogs are preved
upon mainly (Table 1).

Damage to livestock is related not only to wolf
numbers but also to changing animal husbandn
techniques. Until the World War Il 3 main methods
were used: livestock was kept in large guarded herds.
smaller unguarded herds. or a few animals near the
farm. Combined herds. more widespread in
Lithuania, were driven by a herdsman and several
helpers. The herds were often guarded by dogs and
for the night were led back to the village. In Russia.
such helpers were sometimes attacked by wolves
(Korytin 1990). Keeping livestock near a farm more
typical in Latvia and Estonia. Also in these cases.
livestock was kept inside at night. In the former
Soviet Union, collective farms used the same
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Fig. 1. Wolf population fluctuations in Estonia. Latvia. and Lithuania in 1954-98 (according to official inventory

data from the national State Forest Services).

techniques ol fences and herds driven by people. but
with less care. Dead animals were not buried
properly. thus attracting predators. Attracting wolves
to food at garbage sites and hunters’ baiting stations
can explain the high proportion of domestic animals
(about 30%) in the winter diet of wolves in Lithuania
{Prusaite 1961).

Most livestock are preyed upon in late summer or
autumn when adult wolves start teaching their young
to hunt. Surplus killing is typical for this period. In
August 1997 in eastern Latvia. 13 sheep were Killed
in one night. and only 2 of those sheep were used. In
Estonia, according te a farmer who documented
losses since 1993, maximum damage occurred in
September 1997. Opposite is true for depredation on
dogs. which are attacked more often in winter when
wolves take chained guard dogs directly from vards.

Since the ecarly 1990s, reprivatization of land
caused livestock 1o be more exposed to large
predators. Some of the land that people reclaimed
was far from their farms, and therefore. livestock
were not driven back to farms at night. thus leaving
them guarded. Hiring a herdsman for a small herd
was not economically feasible. so wolves could
obtain an easy source of food. Livestock on private
farms are attacked by wolves when left outside at
night near a forest. However. in Latvia, an analysis of
8 attacks showed that 5 happened during the day and
only 3 at night. In another analysis, 9 attacks
happened in a yard or in a fenced area while 10
attacks occurred at =100 m from the home. Larger
samples are needed to draw conclusions. Strav dogs
are partly responsible for the depredation. but their
contribution is not known in these data.

After an anti-wolf campaign in the 1950s, wolf
numbers decreased to an all-time low (Fig.1). Wolf

numbers started increasing in the mid-1970s and
reached another peak in the 1990s after political
changes weakened wolf control. An important factor
promoting an increase in wolf populations was
abandoning former agricultural lands. As the land
became overgrown with shrubs, they provided
additional refuge for wolves.

Another human - wolf conflict has developed:
competition for the game mammals. Hunters have
blamed wolves for decreases in wild ungulates since
the early 1990s. However. poaching has occurred at a
high level since the early 1990s, even with high bag
limits, Thus, depression in wild ungulates may have
been the result of cumulative impacts.

Roe deer is the species most vulnerable to wolf
predation in Latvia and Lithuania (Prusaite 1961,
Andersone 1998ab). In Latvia, the proportion of roe
deer in the summer diet of wolves was 65%. of which
fawns constituted 31% (Andersone 1998a). In
Estonia and Latvia, wild boar is a preferred prey
{Andersone 1998b: Valdmann et al. 1998). High wolf
numbers can reduce population growth of wild boar
to 15% per vear (H. Ling. University of Tartu.
Estonia. personal communication). The influence of
wolf predation on moose is insignificant in both
Latvia and Lithuania (Prusaite 1961. Andersone
1998b). but in some parts of Estonia moose are
important prey for wolves (Valdmann et al. 1998). In
Lithuania, wolf predation is one of the factors
preventing successful introduction of mouflon (Owis
ammon).

The third reason for human - wolf conflict 1s
potential danger to public health. Wolves are vectors
of trichinosis and rabies. In Latvia during the last 10
vears, an average of one rabid wolf/year was found
In southeastern Lithuania, there have been
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Human — wolf conflicts - Andersone et al. 3

Table 1. Species composition (percent) of livestock
attacked by wolves in Latvia and Estonia in 19th and
20th century. “»” refers to the number of wolf
attacks.

Species Latviad, LatviaD, Estonia, 1953
1825 1997 — 1999 - 1962
n=129625 n=188 n = 6,864
Horses 10.4 0.5 6.9
- foals 42
- adults 6.2
Cattle 86 19.7 19.3
- calves 2.5
- adults 6.1
Sheep 53.7 553 73.8
- lambs 2.3
- adults 51.2
Goats 8.5 0 0
- kids 0.6
- adults 7.9
Pigs 152 0 0
- piglets 14.1
- adults 1.1
Dogs 2.4 234 0
Poultry 0 1.1 0

4 Data from Livland, which included northern Latvia
and part of Estonia (Ristals 1994).

b Data from surveys in selected areas combined with
data from Dundurs (1999).

documented cases of rabid wolves attacking humans
{Giniunas 1988). Estonia seems to be free from rabid
wolves, but in the neighboring Pskov Region of
Russia. 11 people were bitten by rabid wolves in
1997. Wolves can also suffer from the sarcoptic
mange (Paviov 1990). However. of 348 wolves
investigated in Latvia from 1997-99, only 2.9% had
signs of mange (Z.Andersone and J.Ozolins, State
Forest Inventory Institute. unpublished data).

FUTURE PROSPECTS

The Baltic States are just beginning scientific
research  on  large camivores, and  serious
investigations have not been carried out for at least
several decades. Wolves were (and still are) treated
as pests. Long-term management of the population of
a species as complex as the wolf cannot rely only on
removal of animals: other factors. including public
attitudes and interests, need to be addressed. In
Latvia, bounties for hunted wolves have been paid
since 1997, At present. wolf numbers have stabilized
or are even decreasing following strong hunting
pressure. Currently. human  interests demand
regulation of woll densities. especially to protect
wild ungulates at an economically acceptable level.
However, control of wolves should occur with some
restraints (cancellation of bounties. closed hunting
seasons. and quotas). Management plans for large
carnivores. including wolves. have been developed in
Estonia and Latvia. These management plans should

establish  principles of sustainable population
regulation for cammivores.

One method to protect wolves is to change public
attitudes by making the species a valuable game
animal, which has already happened in Estonia. In
Latvia, skulls of wolves are traditionally regarded as
precious trophies. In Lithuania. the latest trophy
exhibition showed 9 wolf skulls, all hunted between
1996-98 (Anonymous 1998). Trophy exhibitions can
be a good indicator of population status and can
serve as a tool for public education regarding wolf
management. Economic incentives can be used to
encourage hunters to support wolves on their hunting
lands. For example, hunting clubs. which own land
used by wolves, could pay reduced rent for the land.
These incentive could help lessen the negative
attitude among hunters and heavy hunting pressure
on wolves,

One important issue is compensation for livestock
damage. Compensation must occur simultaneously
with public education. which includes teaching
tarmers techniques for livestock protection (using
fences. guarding dogs. and keeping livestock indoors
at night). Education of the public is also essential to
create balanced attitudes toward the woll. free of fear
and prejudice.

Because these conflicts with wolves are varied.
several target groups need to be addressed in
resolving them: the public. hunters. farmers.
scientists. and nature conservationists. Each group
has different atitudes oward wolves. ranging from
extremely negative (farmers) to strongly protective
(conservationists). To reduce conflicts between
humans and wolves, there is an urgent need for
compromise among the different groups, which
requires a multifaceted approach and further
scientific studies on the species.
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1.3. Discussion and conclusions

The population development of wolves observed in Latvia is similar to that from
the other Baltic countries (Biyama 1990, Bluzma 1999, 2000, Valdmann 2000). Peak wolf
numbers were reported from the middle of the 19" century (Kalnips 1943), also from
Russia and Norway (Elgmork 2000). Wolf density in Latvia is relatively low compared to
other localities - about 4.6-7.7 ind./1000 km?, while in an exploited population in Belarus
it was 9-15, and in non-exploited population in Poland — up to 72 inividuals, averaging
20-26 ind./1000 km? (Jedrzejewska et al. 1996a, Smietana and Wajda 1997, Okarma et al.
1998). Northemn regions with poor productivity usually support much lower densities of
wolves (Bibikov 1985). Wolves’ present distribution in Latvia covers nearly the whole
country (see chapter 1.2.2.), although in the depression phases of the population their
distribution was significantly more limited (Appendix 1).

Data on the pack size in Latvia are insufficient and based on a few observations of
relatively large packs (n = 15, average 5.8 ind./pack), while small packs seem to be more
common. Fragmentation of packs is caused by the heavy hunting pressure (Haber 1996,
Okarma et al. 1998), low wolf density resulting in a smaller pack size (Kameukas u
®unonoe 1987). The difference in pack size between harvested and non-exploited
populations can be almost twofold (Okarma et al. 1998).

In addition to the hunting-caused mortality, indirect mortality is a consequence of
the current all-year-round open season. Elimination of pregnant and lactating females
from the population may add to wolf mortality, although some successful rearing cases by
a single mate are known from areas with favourable feeding conditions (Boyd and
Jimenez 1994).

Although data on litter size from Latvia were fragmentary (based on 7 known
litters), they showed a great similarity to the data obtained from placental scars (number
of embryos) — 6.6 and 6.0 accordingly, indicating that the latter method is a reliable
estimate of the species fecundity. Litter size varies a lot depending on the local conditions
and the population structure (l'enteep u Haymos 1967, ®opmoszos u I'onos 1975,
Baronuu 1983, Danilov et al. 1985). Fecundity tends to increase when wolf density
decreases (Ps6os 1988). Unfortunately, the small sample size did not allow analysis of
changes of fecundity in time or within the wolf range in Latvia but T-test so far showed
no significant geographic difference between the east and west of the country in terms of

the age composition. Further studies are needed to check the hypothesis about the
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difference in average age composition between wolves from the Kurland Peninsula and
the rest of the country.

Also, there are indications that the female bias in sex ratio increases in heavily
exploited populations (Smimov and Korytin 1985), although normally male
predominance is observed (Prusaite 1961a, Baromma 1983, Smirnov and Korytin 1985,
Jedrzejewska et al. 1996a). In Latvia, the proportion of females was higher among the
wolves harvested in the last few years characterised by the exceptionally high hunting
pressure. However, at the present stage, it is impossible to conclude whether it was a
compensation for the increased mortality in the population or a result of potentially
selective hunting. Further studies on the population demography are required before any
final conclusions can be drawn.

Nowadays, human - wolf conflicts in the Baltic countries are mainly about
competition for wild ungulates with hunters who blame wolves for the decline in ungulate
populations (Gaross 1994). Livestock depredation problems are negligible compared to
those elsewhere (Linnell et al. 1996). They are seasonal and / or local and the damage
caused is relatively small due to the fact that animal farming is currently in depression.
Most of the depredation cases could have been easily prevented by using certain
preventive measures like night confinement and fences.

It can be concluded that:

o Wolves are currently widely distributed, relatively numerous and not

threatened in Latvia;

e Several features are indicative of over-exploitation of Latvian wolves, i.e.,
recent numerical and distribution decline, high fecundity, prevalence of
females and low proportion of old animals in the population;

e Damage to livestock is negligible and can be avoided by applying proper
husbandry techniques;

e Rabies is relatively uncommon in wolves, and by controlling medium-sized
predators, wolves may help to control rabies;

e The main wolf — human conflict nowadays is competition for prey (ungulates)
with hunters;

e Management practices for wolves should be changed in order to ensure a
sustainable harvest of the species rather than the maximum reduction of wolf

numbers.
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2. Morphometrics of wolves from Latvia

2.1. Introduction

Morphology of the wolf varies considerably within its distribution in terms of the
pelt colour, body size and cranial characteristics (Sokolov and Rossolimo 1985, Mech
1995). As morphology is one of the criteria used in taxonomy (Sokolov and Rossolimo
1985), case studies are essential. In the Baltic countries, however, the only detailed study
on the morphology of wolves was carried out in Lithuania in the late 1950s (Prusaite
1961b). The current study is the first attempt to obtain information on the current
morphometrical parameters of wolves in Latvia.

Despite the fact that the wolf is regarded as a pest in the Baltic countries, it is a
game species whose trophies (pelts and skulls) are very much valued by hunters (Prusaite
et al. 1985). The high number of gold medal trophies from Latvia (Anonymous 1999)
indirectly indicates to the presence of large wolves in the population. Exceptionally heavy
wolves (up to 82 kg) were occasionally reported from the Baltics (Mstuur 1965 after
Prusaite et al. 1985). Such a popularity of wolf trophies facilitated data collection. Wolf
skulls from private collections (most from the 1990s, and a few from the 1980s) were
used for craniometrical examination, while body parameters were measured according to
a specially designed questionnaire for wolves harvested in 1997-2001.

The aim of the study was to investigate craniometrical and morphometrical
parameters of wolves in Latvia, to determine whether they display any geographical
variations within the country and to compare them with wolves from the neighbouring
countries. Also, demographic structure and several non-parametrical morphological

features of harvested wolves were analysed.
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Morphometrical characteristics of wolves Canis lupus from Latvia: experience of

hunters’ involvement in data collection

Zanete Andersone, Janis Ozolins
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Abstract

In 1997 - 2001, a study of wolf Canis [upus Linnaeus, 1758 morphometrics (body
metrical parameters and weight) has been carried out in Latvia by investigating harvested
individuals. Hunters were involved in data collection, being obliged to precisely measure
body size and weight and to note peculiar individual features of harvested wolves like
injuries, signs of scabies etc. In total, 496 wolves were measured according to the
questionnaire developed by the authors. Mean body length (without tail) of adult males
was 117.7 cm, that of females - 109.8 cm. Mean body weight (whole carcass) of adult
males was 41.2 kg, and 34 kg for females. Mean body height of males was 77.3 cm,
females - 71 cm. Wolves were divided into three age classes - < | year, 1 - 2 years old, >
3 years on the basis of tooth wear and the size of the individual. Age structure of the
harvested wolves was biased towards adult animals, which constituted 71.7% in males

and 53.9% in females. Sex ratio of harvested wolves was close to one with a slight
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Table 1. Morphometrics of adull wolves hunted in Latvia in 1997-2001. Sample size (N, averape value (X)), munimum (Min) and
maximum (Max) values, standard deviation (SD) and the ratio of sexual dimorphism are shown, Statistical difference between males

and females 1s given (* - p < 0.05,** - p < 0.01).

Parameters ~ Males Females Sexual
measured N X Min  Max  SD N X Min  Max  SD dimorphism
Weight (kg)** 66 412 257 67 7.7 46 34 16 52 6.1 0.825
Body height (cm)** 173 773 62 108 9.5 134 71 54 85 5.9 0.918
Body length 173 1177 148 78 1.5 131 1098 71 140 12 0.933
without tajl {cm)**

Tail length (cm) 175 42.6 26 635 1.2 131 408 30 56 53 0.958
Total length (cm)y** 173 1592 119 201 11.7 132 1505 112 180 13.2 (0.945
l'oot Iength (cm)** 171 27 17 36 1.2 127 243 10 34 3 0.900
Ear length - 174 15.3 8 18 122 128 134 9 18 1.9 0.876
front edge (cm)

Zar length - 168 122 3 15 12.1 122 10.6 3 15 1.8 0.869

rear edge {cm)




Table 2. Weight and body measurements of subadult wolves hunted in Latvia, 1997-2001. Sample size (N), average value (X)),

minimum (Min) and maximum (Max) values, standard deviation (SD) and ratio of sexual dimorphism are shown. Statistical difference

between males and females is given (¥ - p < 0.05, ** - p < 0.01).

Parameters Males Females Sexual
measured N X Min  Max SD N X Min  Max  SD  dimorphism
<1lyr. old R
Weight (kg) 10 265 18 37.1 6.2 7 23 164 345 72 0.868
Body height (cm) 36 614 48 80 8 4] 63 40 78 8.7 1.026
Body length without tail (cm) 36 04 68 121 13 41 96.2 49 120 148 1.023
Tail length (em) 36 358 24 46 ' 5.1 41 354 22 55 6.6 0.989
Total length (cm) 36 1299 97 166 16.1 41 1309 94 170 17 1.008
Fool legth {cm) 35 228 1S 29 2.7 41 226 11 29 32 0.991
Ear length - front edge (¢m) 36 129 9 15 17 4 126 § 16 1.8 0977
Far length - rear edge (cm) 36 10.6 7 13.5 1.4 40 10.1 5 12.5 1.7 0.953
1-2 yrs. old

Weight (k) 9 28.8 227 39 3.7 23 20.7 16.4 52 6.3 1.031
Body height (cm) 32 69.9 54 82 6.3 75 68.7 30 81 5.7 (.983
Body length 33 1116 84 144 133 75 1072 74 138 105 0.961
without tail (cm)

Tail length {cm)* 33 415 34 50 4.0 75 388 13 54 6.5 0.935
Total length (cm)* 331531 121 185 13.0 74 1462 167 192 123 (0.955
Foot legth (cm)** 33 253 2] 34 25 73 23 13 32 2.8 0.909
Ear length - front edge (cm) 33 135 11 17 1.5 72 129 6 16 2.3 0.956
Ear length - rear edge (cm)* 32109 7 13.5 4 72 10 4 13 2 0.908




Table 3. Weight (kg) and the main body parameters (cm) of wolves from different
countries. ' - current study; * - Prusaite 1961: * - Valdmann et al. 1998: * - Sokolov and
Rossolimo 1985; ° - Geptner and Naumov 1967; ° - Novikov 1956; 7 - Sokolov and

Rossolimo 1985

Parameter Sex Latvia' Lithuania’ Estonia’ Belarus' Belarus Middle Ukraine’
(Bialowieza)’ Russia’

Body 38 412 445 42 34.8 34-49 36
weight 46

P9 340 38.0 36 202 30-42 29
Body a8 117.7 125.7 - 130 119 - 121
length 2%  109.8 120.5 - 128 111 - 113
Tail 23 426 421 . 5 41 : ;
length 22 408 40.5 - - 40 < .
Foot 33 270 26.2 - - 25 - -
length 00 243 23.6 - - 23 = =




Figure captions

Fig.1. Measurements scheme used by hunters to measure harvested wolves in Latvia. e-f:

total body length; g-f: tail length: a-b: height: i-h: foot length: c-d: ear’s front edge: c-k —

ear’s rear edge.

Fig.2. Age structure of hunted wolves based on age determination by hunters (N = 496).
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Paper V

2.2.2. Craniometrical characteristics and dental anomalies in wolves

Canis lupus from Latvia
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Craniometrical characteristics and dental anomalies
in wolves Canis lupus from Latvia

Zanete ANDERSONE and Janis OZOLINS

Andersone Z. and Ozolind J. 2000. Craniometrical characteristics and dental anomalies
in wolves Canis lupus from Latvia. Acta Theriologica 45: 549-558.

A total of 187 skulls (115 adult males and 72 adult females) of the wolf Canis lupus
Linnaeus, 1758 hunted in Latvia between 1975-1999 were measured, using 19 cranio-
metrical parameters. General cranial characteristics were similar to those described
from the wolf populations of Belarus and Poland (the difference was not statistically
significant). Sexual dimorphism in skull size was determined. Most of the skull para-
meters from north and east Latvia appeared to be slightly larger than those from the
Kurland Peninsula, being isolated by large cities, rivers and deforested lands. Also,
anomalies in tooth formula were described. Deviations from the normal tooth pattern
were found in 9.5% skulls. Congenital oligodonty and polydonty was found in 7.9%
skulls. Polydonty was observed in 71.4% cases of tooth anomalies. Tooth anomalies
were more common in males than in females.

Kemeri National Park, “Meza m3ja”, Kemeri - Jirmala, LV-2012, Latvia, e-mail:
kemeri@vde.lv (ZA); State Forest Service, 13. Janvara Str. 15, Riga, LV-1932, Latvia
(JO)

Key words: Canis lupus, craniometry, dental anomalies, Latvia

Introduction

In Latvia, unlike many other European countries, the wolf Canis lupus Linnaeus,
1758 is still a very common large carnivore. According to the official inventory data,
the population totals about 700 animals, with the highest density in the western
and eastern parts of the country. Although double counting cannot be excluded and
the actual number may be much lower, the population size certainly reaches
several hundred animals. It is traditionally regarded by the public, especially by
hunters and farmers, as a pest and is severely persecuted all year round. Despite its
wide distribution, abundance and a remarkable yearly hunting bag exceeding 300
individuals since 1995, morphology of the Latvian wolf population has not been
studied before. Only some body measurements of the Latvian wolves are represented
in the national literature (Kalnins 1943, Taurins 1982) while in the neighbouring
countries numerous craniometrical studies on the species have been carried out
(Novikov 1956, Geptner et al. 1967, Bibikov 1985, Okarma and Buchalczyk 1993).

[649]
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The aim of this study was to give a basic craniometrical description of the wolf
population in Latvia, to check the extent of sexual dimorphism of skull charac-
teristics, and to compare craniometry of the Latvian wolves with those in the
neighbouring territories.

Material and methods

Skulls of wolves hunted i in Latvia in 1975-1999 were measured. The samples represented all the
territory of Latvia (64 600 km?), although most of the skulls originated from the eastern and western
parts of the country, the regions of the highest wolf density. The River Daugava was chosen as a
borderline between the Kurland Peninsula subpopulation (to the west from the river) and the
northeastern subpopulation (from the region bordering with Estonia and Russia).

In total, 187 wolf skulls (115 males, 72 females) were measured. Thirty-two males and 21 female
originated from the Kurland Peninsula. All the skulls studied were from hunters’ private collections.
In Latvia, wolf skulls are regarded as a valuable trophy. Male skulls predominate in the collections,
since they are bigger and more impressive for exhibition than female skulls, which are often neglected.
Only skulls of adult animals were measured since they present species specific characteristics. Sample
size (n) differed for individual parameters as not all the measurements were available for every skull
due to their different condition.

The following 18 parameters (Fig. 1) were measured according to Novikov (1956) as well as taking
into account Okarma and Buchalezyk (1993), Ansorge (1994), Ansorge and Meinig (1996):

CbL - condylobasal length (aboral border of the occipital condyles — Prosthion),

ToL - total length (Prosthion - sagittal crest),

BaL - basal length (from posterior edge of alveolus of I' to Foramen supramastoideum),

FaL - facial length (Frontal midpoint — Prosthion),

NeL - upper neurocranium length (Frontal midpeint - Opisthion),

NaL - nasal length (length of joint between Nasale),

MNaL - maximum nasal length (from anterior edge of Nasale to its posterior edge),

PaL - palate length (from posterior edge of alveolus of I' to anterior edge of [neisura palatina),

IPaL - length of incisura palatina (from its anterior edge to the posterior edge of Hamulus

pterigoideus),

C'B - breadth of alveolus of the upper canine C' (measurement taken between exterior edges of

canines),

ZyB - zygomatic breadth (Zygion - Zygion),

EntB - minimum breadth between the orbits (Entorbitale - Entorbitale),

LB - minimum breadth of skull (minimum aboral breadth of the supraorbital processes),

MB - maximum mastoid breadth (Othion — Othion),

SH - skull height,

MdL - total length of mandible (Infradentale - Condyle pmcess)

TRL’ - length of upper tooth row (from anterior edge of P! to posterior edge of alveola of M%),

C,Br - breadth between interior edges of alveoli of the lower canine C,,

Measurements were taken with a caliper (30 cm) to an accuracy of 1 mm. Cranial characteristics
underwent statistical analysis; the significance level was checked by the Student's ¢-test (Liepa 1974,
Sokal and Rohlf 1981). For each parameter, standard deviation (SD) and coefficient of variation (CV)
were calculated. Also, the Storer’s index of sexual dimorphism was calculated (Okarma and Buchalezyk
1993). In addition, skull mass (SM) was measured. The skulls were weighed only when completely dry
using an electronic balance (SC-3000) to 1 g preciseness.

Tooth formula was checked in all the skulls investigated in order to reveal possible deviations. We
checked if the tooth formula of the skulls was in accordance with the normal tooth pattern of the wolf:
[33CVULP 44 M 2/3 (Gorner and Hacketal 1987). Presence or absence of teeth was assessed
externally by checking alveoli.
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Fig. 1. Cranial parameters measured in wolf skulls. Explanations for each parameter are given in the
text.

Results

Condylobasal length (CbL) of the wolf skulls measured varied from 20.0 to 25.9
cm (males: from 20.8 to 25.9 cm, females: from 20.0 to 24.4 em). Zygomatic breadth
(ZyB) ranged from 11.8 to 16.1 cm (males: 11.8-16.1 cm, females: 11.9-14.7 cm). All
the craniometrical characteristics measured are shown in Table 1.

Male skulls were larger than those of females. The difference was statistically
significant (t-test: ¢ = 2.3 to 13.9, p < 0.05 to 0.001) for all the characteristics
measured (Table 1). However, the Storer’s index of sexual dimorphism was not
high. It was more pronounced for the mass of skull (SM), minimum breadth
between orbits (EntB) and for neurocranium length (NeL). The least difference
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Table 1. Some linear skull parameters (cm) and skull mass (SM, g) of wolves from Latvia. Sample size
(n), average value of character (%), standard deviation (SD), minimum and maximum values of
measurements, coefficient of variation (CV), and Storer's index of sexual dimorphism are displayed.
Statistical difference hetween males and females is given (¢-test: * p < 0.05, ** p < 0.001). n varies for
different parameters because not all the measurements were available for every skull checked.

Males Females ;
Storer's

Min Max SD v index

Parameter

H|

Min Max SD CV  n

Ml

n

CbL** 106 237 208 259 0.1 422 66 225 200 244 (008 369 55
ToL** 115 265 230 288 011 415 71 248 222 265 0.09 378 64
BaL** 107 223 19.0 249 01 429 62 210 181 226 (008 395 6.1
Fal** 114 157 111 180 012 737 69 150 128 178 (0.1 768 4.3
NeL** 104 80 51 103 011 13.59 66 73 57 96 0.1 14860 9.0
NalL** 115 85 635 96 006 7.12 71 BO 67 91 005 669 6.7
MNalL** 115 97 74 114 006 6.60 72 91 76 101 0.06 602 6.5
PaL** 111 120 102 188 0.08 698 66 11.2 9.7 124 (.06 534 66
IPal.** 106 45 34 60 004 922 66 43 30 56 004 956 44

c'p** 114 47 31 53 004 754 T2 43 31 48 004 821 85
ZyB** 113 143 118 161 008 579 70 132 111 147 006 456 8.1
EntB** 114 47 37 60 005 984 72 43 31 51 004 910 94
LB** 114 42 31 55 004 932 71 40 30 50 004 950 42
MB** 105 79 56 92 01 1313 67 73 67 89 009 1218 84
SH** 112 88 7.5 104 0.07 753 &9 83 71 96 005 647 64

MdL** 113 189 119 208 01 531 70 178 157 189 007 412 57
TRL'** ~ 115 85 73 107 005 579 71 B2 68 97 005 558 43
C,Br* 100 153 09 19 002 1583 68 14 09 19 002 1541 4.9
SM** 97 5653 381 749 79.2 1401 63 4596 301 600 60.2 13.09 20.6

between males and females was found for C,Br but nevertheless it was statistically
significant (¢ = 2.3, p < 0.05).

The SM, NeL, MB and c'B parameters had the highest coefficients of variation.
Males generally displayed slightly higher coefficients of variation than females.
Coefficient of variation was higher in females only for the following parameters:
FalL, NeL, IPaL, C'B, and LB (Table 1).

Since the wolf range in Latvia is relatively continuous, significant geographical
differences might not have been expected. However, the biggest trophies, evaluated
by totaling CbL and ZyB, originated mainly from northern and eastern Latvia (Fig.
2). Comparison of the cranial parameters of wolves from the Kurland Peninsula, a
relatively isolated population, and of wolves from northern and eastern Latvia
revealed that most of the measurements were significantly bigger in wolves from
northern and eastern Latvia, both in males and females (Table 2). For example,
ToL in males from Kurland was 26.1 cm, that of males from the rest of the country
—-26.6 cm (¢ = 3.5, p < 0.001). The only parameters that where significantly bigger
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BALTIC SEA

RUSSIA

BELARUS

Fig. 2. Geographical distribution of 10 largest male and 10 largest female skulls in Latvia. Both males
and females are ranked from 1 to 10 on the basis of the arithmetical sum of condylobasal length and
zygomatic breadth. Solid lines are the borders of forestry districts.

Table 2. Differences in cranial parameters between wolves from western and northeastern Latvia.
Statistical geographical difference in regard to sex is shown (i-test: * p < 0.05, ** p < 0.001). Asterisk
corresponds to the region where the given measurement was significantly larger.

Patamater Western Latvia Northeastern Latvia
(em) Males Females Storer’s index Males Females Storer's index

ChL 23.66 22.32 6.0 23.76 22.48 55
ToL 26.11 24.62 5.9 26.63** 24.79 7.2
Bal. 21,93 20.73 5.6 22.38%* 21.04* 6.2
FaL 16.28%* 15.63** 41 15.29 14.63 44
NeL 7.14 6.46 10.0 8.49%* 7.8%* 8.5
NaL 8.40 7.90 6.1 8.59 8.02 6.9
MNaL 9.57 8.99 6.3 9.77* 9.15* 6.6
PaL 11.89 11.12 8.7 12.04 11.29° 6.4
IPaL 447 4.36%* 2.5 4.45 4.21 5.5
c'B 436 4.02 8.1 4.78%* 4.41% 8.1
ZyB 13.81 12.87 7.0 14.50** 13.30** 8.6
EntB 443 4.08 8.2 480" 4.35** 9.8
LB 3.8 3.71 29 4.28** 4.10* 43
MB 6.76 6.69 1.0 8.43** 7.58% 10.8
SH 8.31 7.7 6.7 9.07%* 8.52%* 6.3
MdL 18.68 17.68 55 18.98%* 17.88 8.0
TRL} 8.26 8.03 2.8 B.67*" 8.25% 5.0
C,Br 1.27 1.25 1.6 1.53%* 1.46° 4.7

SM (g) 565.37 = - 565.22 458.08 20.9
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in the Kurland Peninsula were IPaL in females (¢ = 3.8, p < 0.05) and FaL both in
females and males (¢t = 5.9 and 5.2 accordingly, p < 0.001).

Anomalous tooth formula were found in 18 skulls, which constituted 9.6% of all
the skulls checked. Deviations from the normal tooth pattern were equally frequent
in males and females. Congenital anomalies (oligodonty and polydonty) pre-
dominated (77.8% of all anomalies). Polydonty occurred more frequently than
oligodonty (5.3% versus 2.1% of all skulls). The proportion of individuals with
inherited or developmentally determined anomalies in tooth formula was higher in
males than in females, both for oligodonty and polydonty (¢ = 24 and 4 accordingly,
p < 0.001). All cases of oligodonty derived from the lack of My (2.1% of all skulls).
Twice Mg was absent from both sides of the jaw, the total number of teeth
equaling 40.

In most cases of polydonty (53.3%) additional minor molars and premolars were
found both in upper and lower jaw. M? (n = 1) and M, (n = 2) were found as

Fig. 3. Additional upper premolar (P') in a wolf Fig. 4. Symmetric additional upper incisors in the
skull from Latvia. female wolf from the Kurland Peninsula, Latvia.
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additional molars. All the additional premolars were situated at P'(n=3)or P, (n
= 2) (Fig. 3). Usually additional molars and premolars were of irregular shape and
smaller than the corresponding premolars. Twice additional incisors were found.
One skull had a double I; just next to a canine. In another skull two additional
symmetrical incisors (I?I?) of normal shape were found in the second tooth row
(Fig. 4).

gAlso traumatic anomalies were found in the wolf skulls checked In two, broken
teeth were found (a canine and two incisors); once P, and P® were lacking but their
absence was obviously secondary. Alveoli were filled up with bone but still visible.

Discussion

Results of this study revealed the great similarity between the Latvian wolf
population and the neighbouring populations of the species. For example, mean
ChL in males from Latvia was 23.7 cm, in the Belarussian part of the Biatowieza
Forest it was the same, and in the Polish part it was 23.8 ¢cm. Zygomatic breadth of
males from Latvia was bigger than that of wolves from Biatowieza Forest: 14.3 cm
versus 14.1 (Polish part) and 13.9 e¢m (Belarussian part) (Geptner et al. 1967,
Okarma and Buchalczyk 1993). However, condylobasal length of females from
Latvia was smaller than that from the Biatowieza population: 22.5 cm vs 22.9 and
22.7 ecm accordingly (Geptner et al. 1967, Okarma and Buchalczyk 1993). Zvgomatic
breadth of females from Latvia was 13.2 cm vs 13.5 ¢m in females from the Polish
part of the Biatowieza Forest (Okarma and Buchalezyk 1993). Comparison of some
selected skull indices of the Latvian wolves with those from the Biatowieza popu-
lation showed that skull proportions were fairly similar (Table 3).

Condylobasal length of the studied skulls varied from 20.0 to 25.9 cm, which
exceeded the range 22.0 to 25.0 cm indicated previously for the wolves from Latvia
by Taurins (1982). However, mean condylobasal length of 23.7 cm (males) and 22.5
cm (females) does not exceed the lower limit previously noted by Rossolimo and
Dolgov (1965) for the forested zone of the former USSR.

Coefficients of variation of cranial parameters were generally higher in males
with the exception for five characteristics (Table 1). The lowest variation was

Table 3. Comparison of some skull indices (%) of wolf skulls from Biatowieza Forest and Latvia.
! Polish part; Okarma and Buchalczyk 1993, * Belarussian part; Geptner et al. 1967,

Males Females
Index Bialowieza' Bialowieza® Latvia Index  Bialowieza' Bialowieza® Latvia
EntB/CbL 19.7 19.4 19.7 Zyb/CbL 54.6 58.1 58.6
LB/ChL 17.7 17.9 17.5 MdL/CbL 78.8 = 79.4

LB/EntB 89.9 924 88.5 ZyB/MdL 74.8 - 73.8
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observed in ToL and ChL. Okarma and Buchalczyk (1993) obtained similar results
from the Polish population.

Sexual dimorphism was statistically significant for all 19 parameters (Table 1).
Skulls of females were smaller than those of males, similarly to the Polish
population (Okarma and Buchalezyk 1993) and those from different regions of the
former USSR (Geptner et al. 1967). The difference was the least pronounced in
C,Br: 1.5 cm in males and 1.4 cm in females (¢ = 2.3, p < 0.05).

A pronounced difference between the two parts of the Latvian wolf population —
from the Kurland Peninsula and the rest of the country — was found. Eleven
parameters were bigger in the northeastern population in both males and females,
two in males only and one in females only (Table 2). This possibly indicates the
impact of invaders from the neighbouring wolf populations in the north and the
east. Although there are no geographical barriers between the two subpopulations,
wolves of the Kurland Peninsula are separated from the eastern source population
by the regions with low wolf density like deforested Zemgale lowland in the south of
the country. Therefore, some divergence can not be excluded. Moreover, the
difference can be heightened by more intensive hunting in Kurland, resulting in a
lower average age of the animals there. It has been often reported in national press
that hunters of Kurland have carried out wide wolf control measures while in
eastern regions wolves are less intensively persecuted and are killed mostly by
accident. Interestingly, facial length was significantly bigger in wolves from the
Kurland Peninsula both in males and females. Another parameter — length of
incisura palatina — was also significantly bigger in Kurland but in females only
(Table 2).

Tooth formula in the Latvian wolf population is relatively conservative —
anomalies occurred only in 9.6%. All deviations in tooth pattern belong to the
second group of variations according to Wolsan (1984b) as the tooth set in wolves is
rigid having no extreme variants as it is observed, for instance, in weasels (Wolsan
1983). In Ukraine, oligodonty and polydonty was found in 16.2% of skulls (Lihotop
1994). In wolves from the Western Carpathians, variations of dentition happened
in 27.7% of animals (Hell and Duricka 1989) while in the Far East of Russia
deviations from the normal tooth formula were found from 21.3 to 38.3% of the
population (Yudin 1989). Such a high proportion of irregular tooth number was
partly due to traumatic changes in tooth formula, though, natural causes played
the main role (Yudin 1989). Congenital deviations in the teeth number may have
two different causes — from an additional tooth germ and as a result of splitting of
one germ due to a mutation or other factors affecting genetic control (Wolsan
1984c). Only the second type can be called true anomalies (Wolsan 1984b). In this
case additional teeth are similar to the adjacent ones, which is corresponding to
most of the deviations described from Latvia.

Traumatic deviations in the tooth formula of Latvian wolves also were rare
(2.1% of all the skulls). Possibly, this is due to the fact that the animals with serious
injuries are those most likely to be eliminated.
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In Poland, the percentage of oligodonty and polydonty was similar to that in
Latvia — 10.7% (Buchalczyk ef al. 1981). The proportion of polydonty in the
population was higher than that of oligodonty in the Carpathians and Poland
(Buchalezyk et al. 1981, Hell and Duricka 1989) and lower in Ukraine and the Far
East of Russia (Yudin 1989, Lihotop 1994). In different regions, certain types of
dental anomalies are similar, eg oligodonty on M3 polydonty on premolars
(Buchalezyk et al. 1981, Hell and Duricka 1989, Yudin 1989, Lihotop 1994).

Congenital tooth anomalies (oligodonty and polydonty) were more often found
in males, although the difference was not statistically significant. The same trend
has been described from Poland (Buchaleczyk et al. 1981) and Ukraine (Lihotop
1994).

Premolars and minor molars are less functional than other teeth and therefore
they are subject to active evolutionary transformations resulting in deviations in
teeth number (Yudin 1989). However, incisors also often show variation (Wolsan
1984a). Interestingly, the anomaly with two additional symmetrical incisors has
also been described from Poland (Buchalezyk et al. 1981).

Thus, the similarity between the close populations of Latvia and Poland
supports the idea expressed in previous studies that dental deviations might be
used in phylogenetic studies and in studies on the population structure of the
species (Buchalezyk et al. 1981, Hell and Duricka 1989, Yudin 1989). Further
studies from the other Baltic States (Estonia and Lithuania) and the neighbouring
territories in Russia and Belarus would add more information and would make a
thorough comparative analysis possible.
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2.3. Discussion and conclusions

Body parameters and cranial characteristics were similar to those of wolves from
the neighbouring countries (Prusaite 1961b, I'entaep 1 Haymos 1967, Buchalczyk 1981,
Sokolov and Rossolimo 1985, Okarma and Buchalczyk 1993) confirming the population’s
integrity. However, the craniometrical data indicated some disruption between the western
and eastern parts of the population within Latvia, although data from body parameters did
not show any geographic difference. This requires further studies in combination with the
research on wolves’ demography, as such geographical dimorphism can also indicate the
differences in the average age between the two sub-populations resulting from different
hunting intensity.

Also, various anomalies in dental formula, which are frequent in carnivores
(Wolsan 1984, Kvam 1985, Wolsan et al. 1985, Wolsan 1988, 1989, Federoff and Nowak
1998, Cerveny and Koubek 2000), were found in wolves from Latvia. Interestingly, such
anomalies as duplicate upper incisors were found also in Poland and Russia (Buchalczyk
etal. 1981, Vilaet al. 1993).

Most of the harvested wolves from Latvia had similar pelt colours to those of
wolves from other localities in the forest zone of Europe (Prusaite 1961b, Sokolov and
Rossolimo 1985) — greyish brown with different colour intensity, unlike the North
American wolves, which display much higher degree of variability, ranging from nearly
white to black (Goldman 1937). Black wolves were sometimes reported from the Baltics
(Prusaite 1961b, Cabanecer 1988) but during this study such cases were not found.
Abnormal pelt colour may be an indication of hybridisation with dogs (see chapter 4).

The evidence of the high proportion of injuries of human origin among harvested
wolves indicates a heavy hunting pressure. Taking into account data on the demographic
structure and population development, it implies that the population is currently being

over-exploited, and changes in the species management are required.

It can be concluded that:

e Body parameters of wolves from Latvia were similar to those of wolves from

adjacent territories;
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The degree of sexual dimorphism typical for wolves from Latvia was found both
in body characteristics and in cranial parameters, males being bigger than females;

Craniometrical differences found between wolves from western and eastern Latvia
suggest that some degree of disruption within the population has occurred, the
reasons to be specified by further research;

The proportion of polydonty (5.3%) and oligodonty (2.1%) was not higher than
elsewhere within the Eurasian distribution range of wolves;

Nearly 10% of harvested individuals had former injuries, half of which were of
anthropogenic origin, which suggests that the population is subject to heavy
hunting pressure;

The age and sex structure of the hunting bag (prevalence of females and the low
proportion of old animals) also reflects high harvest rates.
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3. Trophic ecology of wolves in Latvia

3.1. Introduction

*“What does the predator eat?” is the most basic question in studying the predator -
prey relationships. One has to answer it first before going any further to predation rates,
selectivity of prey and, ultimately, to the impact on the prey populations. Many dietary
studies on wolves have been carried out both in Eurasia (Bibikov 1985, XKeneznos 1990,
Meriggi et al. 1991, Okarma et al. 1995, Bobek and Nowicki 1996, Haibin and Fuller
1996, Olsson et al. 1997, Poulle et al. 1997, Jedrzejewska and Jedrzejewski 1998 etc.) and
North America (Messier and Créte 1985, Milne et al. 1989, Huggard 1993, Weaver 1993,
Boyd et al. 1994, Mech 1995, Boertje et al. 1996, Spaulding et al. 1997, Hayes and
Harestad 2000, Mech et al. 2001 etc.), while in the Baltic countries only a few case
studies are known (Prusaite 1961a; Valdmann et al. 1998, Andersone 1998, 1999).

Usually the most abundant ungulate species is dominating in the wolf diet — red
deer in Poland (Jedrzejewska et al. 1991, Jedrzejewski et al. 1992, Lesniewicz and
Perzanowski 1993, Smietana and Klimek 1993, Jedrzejewska et al. 1994, Okarma 1995,
Okarma and Jedrzejewski 1996 etc.), roe deer — in some parts of the former USSR, also in
Estonia and Lithuania (Prusaite 1961a, ®unonos 1982, Bibikov 1985, Valdmann et al.
1998), wild boar — in Italy, Slovakia (Brtek and Voskar 1987, Matteucci 1992, Mattioli et
al. 1995, Meriggi et al. 1996), moose — in Scandinavia, parts of Russia and high latitudes
of North America (Peterson and Page 1983, Peterson et al. 1984, Mech 1995, Olsson et al.
1997, Koznosckuii 1997, Gade-Jergensen and Stagegaard 2000), muskox — in Greenland
(Marquard-Petersen 1998), wild reindeer - in Siberian tundra habitat (JIunefines 1983,
JKenesnos 1990, 1992).

Wolf is a very plastic generalist species, easily adapting to particular conditions,
which causes its highly variable diet. Moreover, diet composition can change with time
depending on the dynamics of the prey populations (Boyd et al. 1994, Mattioli et al.
1995). Therefore, regional case studies are essential not only from the scientific, but also
from the management point of view, as it is difficult to extrapolate data obtained in other
localities (and to base management decisions on them) without a high risk of error.

The objective of this study was to investigate wolf diet in Latvia, its seasonal,
geographical and sexual variation as well as to compare it with the diet of another

sympatric large carnivore species — lynx Lyrnx [ynx Linnaeus, 1758.
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Winter diets of wolf and lynx in Estonia and Latvia -

implications for predator-prey management

Harri Valdmann, Zanete Andersone, Ott Koppa, Janis Ozolins,

Guna Bagrade

Abstract

From 1997 to 2000, winter diets of wolf Canis lupus and lynx
Lynx lynx in Latvia and Estonia were investigated. Stomach
contents of hunted animals and scats (Estonia = 127 stomach
contents with prey remains and of 28 lynx scats; wolf data was
from previous study; Latvia - stomach contents; wolf = 99,
lynx n = 49) were analysed. Cervids appeared to be the staple
food for both predator species. Lynx diet to a high extent
consisted of cervids (Estonia = 52%, Latvia = 88%), roe deer
presumably predominating. The ratic of cervids in the lynx
diet (Latvia) was significantly higher than in the diet of
wolves (t = 4.2, p < 0.01). Mountain hare Lepus timidus made
up from 9% (Latvia) to 31% (Estonia) of the lynx diet, red fox
(Vulpes vulpes) - to 7.1% in Estonian sample. Wolf diet was
more diverse and apart from cerwvids (44.1% in Latvia; 63% in
Estonia) included wild boar Sus scrofa (32.3% in Latvia; 17%
in Estonia), carrion (10.3%; Latvia), small rodents (10%;
Estonia) and other food items. Proportion of empty stomachs
was high both in wolves (37%) and lynxes (35%) in Latvia.
Range of stomach content weights varied from zero to more than

4kg in wolves and almost 1.5kg in lynx.
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RH: Winter diets of wolf and lynx in Latvia and Estonia

Introduction

Both the wolf Canis lupus Linnaeus, 1758 and the lynx Lynx
lynx Linnaeus, 1758 have been severely persecuted in Europe,
for centuries being regarded either as pests or human
competitors for wild prey (Boitani 2000; EBreitenmoser et al.
2000). As a result, their populations have been reduced
considerably and nowadays the species play their natural
ecological role in very few localities. Latvia and Estonia are
one of the last strongholds o©of large carnivores where

sympatric populations still exist. As both of these predators
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are harvested in Latvia and Estonia, as are their ungulate
prey, it is wvery important to develop guidelines for

sustainable management of both predators and prey.

Management of large carnivores can onlv be successful if it is
based on a scientific background. Hunting success and food
choice may be the two most basic factors determining the
fitness of carnivores (Sunde and Kvam 1997), the study of
their feeding ecology can provide valuable basic information
and can be considered a logical first step in a regional large
carnivore research programme. It is alsoc important to assess
the predators’ impact on prey populaticons for planning
ungulate management (Geptner and Sludsky 1972; Danilov and

Rusakov 1979; Bibikowv 1985).

Unfortunately, there is little data available from the Baltic
region. Lynx diet has been studied briefly in neighbouring
Leningrad oblast (Novikov 1970) and in Lithuania (Kazlauskas
and Matuzevicius 1981), while the first studies on large
carnivore ecology in Estonia and Latvia started in 1990s only
(Andersone 1998, Valdmann et al. 1998, Andersone 1999, 0zolin$

2000, Ozolins and Andersone 2000).

Of special interest is the degree of diet overlap between
wolves and lynx, and regional differences in the diet between
Estonia and Latvia. The current paper is aimed to sum the
results of dietary studies of wolf and lynx in Estonia and

Latvia and to draw some preliminary management guidelines.



Study area

Estonia and Latvia are situated in a transition zone of
temperate climate between the conifercus Euro-Siberian taiga
and European deciduous forests, 47.6% of the territory of
Estonia and 44% of Latvia being covered by forest and
woodlands. Permanent snow cover becomes established at the
beginning o©of December, at the earliest; and by the end of
March, the snow can be more than half a metre deep. In mild
winters, however, Estonia and Latvia may not have lasting snow

cover at all.

Being relatively small countries (Estonia occupies 45 215.4
km®, Latvia - 64,500 km’), Estonia and Latvia together host a
population of about 600 wolves (about 300-400 in Latvia) and
1200 lynxes (about 400 in Latvia). In total, 64 species of
mammals have been recorded in Estonia and Latvia, three of
them have been introduced: the racoon dog Nyctereutes
procyonoides, the American mink Mustela vison, and the muskrat
Ondatra zibethica. The European beaver Castor fiber, hunted to
extinction during 19" century, was reintroduced to Latvia in
1827 and to Estonia in the 1950s. Red deer Cervus elaphus,
which was also re-introduced, is more common in Latvia than in
Estonia, where it inhabits only western islands and southern
parts of the republic. Other common ungulates in both
countries are wild boar Sus scrofa, roe deer Capreolus

capreolus and mcose Alces alces.



Material and methods

Data from Estonia were collected during winters of 1998/99 and
1999/2000 and consist of 127 lynx stomachs and 28 lynx scats.
Lynx carcasses were collected from hunters. The hunting season
for lynx starts from 1 November and lasts till 28 February.
Data on wolf diet is from a previous study (Valdmann et al.

1998) .

Scats were collected in the process of snow-tracking lynx and
belonged to several different animals, thus probably
containing little bias. Snow-tracking was conducted in Scomaa

National Park in south-western Estonia, approximately 250 km’.

Carcasses found while snow-tracking were divided by weight to
young animals (<15 kg; < 1.5 yrs.) and adults (> 15 kg; > 1.5
yrs.) (Schmidt et al. 1997) and sexed. Data was collected
during four winter months (Nov - Feb). For analysis of
seasonal differences in the diet, data was pooled up to two

periods - late autumn (Nov-Dec) and late winter (Jan-Feb).

Material for the studies of the winter diet of wolf and lynx
from Latvia was collected from 1 October to 31 March, in 1997
- 2001. Stomachs of wolves and lynx legally hunted in
different parts of Latvia were collected and examined. In
total, 98 stomachs of wolves and 49 stomachs of lynx were
collected from hunters. Samples from Loth species were

distributed unevenly over Latvia, mostly from northeastern and



western parts, probably because of the presence of active

hunters.

Stomach contents were either analysed fresh or kept in a
freezer and analysed after thawing. Stomach contents were
freshly weighted (Latvian sample only) using an electronic
balance (SC-3000) to 1 g precision and then a sample was taken

in order to determine the prey species.

Preparation of hair samples followed the standard procedures
(Goszeczynski 1974, Reynolds and Aebischer 1891).
Identification of prey species was based on hair
microstructure according to the key by (Day 1966; Teerink
1991) and our own reference collections. However, due to the
great similarity in hair structure of cervids, and therefore,
a high probability of bias, separate species within this
family were not determined and were combined into one category
in the Latvian sample unless the presence of other body parts
or hair length allowed roe deer to be separated from red deer

and moose.

Frequency of occurrence was used to assess the importance of

food iteme in the diet (Ciucci et al. 1996).

The homogeneity in the overall ratio of roe deer and small
game in the diet of lynx and wolf between sexes, age dgroups

and study period was tested using one-way ANOVA. Differences



in frequencies of occurrence were checked by t-test (Liepa

1974, Sokal and Rohlf 1997).

Standard error was calculated according to the formula:

»q
n

SE =

p 1s proportion of prey item in diet
g is 100 - p

n is number of prey items in diet

Food niche overlap between wolf and lynx winter diets was

calculated using the index of Pianka (Krebs 1999).

Food niche breadths (B) were calculated after Levins (1968)
using percent occurrence of a particular prey group and except
for the Estonian lynx sample after relative prey biocmass. It
was calculated for 4 main food groups (ungulates, hares,
rodents and other carnivores):
B = 1/0ps,

where p; - percent occurrence of a particular prey group.

For wolf in the Estonian sample biomass of ungulates was used,
in the Latvian sample three more prey categories (beaver,

other carnivores (mainly dog) and carrion) were added.

Results

A total of 11 prey species and taxas were identified in

Estonia and Latvia (Table 1). Roe deer, hares (brown Lepus



europaeus and mountain Lepus timidus) and red fox (Vulpes
vulpes) were the most frequent components of lynx diet. One
stomach of an adult male from the Estonian sample was filled
with dry hay, this specimen was also heavily infested with

roundworms Toxocaria sp.

One-way ANOVA test within each prey category revealed no
indication of any association with sex or age group of local
lynx diets. Males and females foraged equally (F = 0.12; p =
0.73). Neither were there any differences in the roe deer -
other preys ratio between late autumn (Nov-Dec) and late
winter (Jan-Feb) (F = 2.17; p = 0.14). Diet of juveniles did
not differ from diet of adults (F = 0.69; p = 0.40). But some
prey items from the Estonian sample, like wild boar, red deer
and raccoon dog were found only in the diet of adult males.
Remains of domestic pig (carcasses of dead domestic animals
are sometimes used for hunting bait) were found only in the
diet of the vyoung individuals (two cases, Estonian sample).

Weasel Mustela nivalis was found in Latvian sample.

Wolf diet during winter was much more diverse than that of
lynx (Table 2). Apart from the cervids, it included also wild
boar, beaver, raccoon dog, carrion (often used as bait by
hunters), birds and in one case a stomach was filled with

grass.

In general, ungulates largely dominated in winter diets of

local lynx (Fig.l) and wolf (Fig.2) in both countries.



Due to the relatively large proportion of hares (31%) and red
fox Vulpes vulpes (7.1%) in the lynx winter diet in Estonia,

the ratio of cervids was lower than that in Latvia (Fig.1l.).

Wolves exhibited different predation patterns, consuming wild

boar in relative large proportions (Fig.2).

One-way ANOVA test within each prey category of Latvian wolf
sample revealed no indication of any association with sex or

location with diets (F = 1.91; p = 0.16).

The ratio of cervids in the lynx diet was significantly higher
than that of the wolf (t = 4.2, p < 0.01) - minor prey and
carrion was more often found in female wolf stomachs (t =
2.12, p < 0.05) while beavers were more often found in males

= 2.14, p < 0.05).

A large proportion of the wolf stomachs from the Latvian
sample were empty. Feeding on bait (or leftovers from the
slaughter-houses) was more typical for female wolves while in
males it was found only once. Among the wolf stomachs, 36.7%
were empty - respectively 40.4% in females and 31.2% in males.
However, the difference between females and males was not
statistically significant. In lynx, 34.7% of stomachs
investigated were empty. In females, 39.1% of stomachs were
empty while in males - 28.6%, but the difference was not

statistically significant.



The average weight of the fresh stomach contents in wolves
from Latvia was 9%90.3 * 849.3 g, ranging from zero to 4350 g.
In lynx from the Latvian sample, stomach content’'s average
weight was 440.5 * 258.7 g, with the maximum weight 1370 g.
The average weight of 1lynx female stomachs was slightly
smaller than that of males - 431.1 * 215.0 g versus 445.4 =+
323.9 g. In wolf, the opposite was observed - female stomachs

were fuller, 1070.7 = 938.0 g versus 850.6 * 668.3 g in males.

Local diets of wolves (Valdmann et al. 1998) and lynx in
Estonia c¢oincided significantly (index of Pianka 0.8) and
contained seven common diet items. Diets of wolf and lynx in
Latvia coincided to a lesser extent (index of Pianka 0.44) and

contained only three common diet items.

Levin’s niche breadths, calculated using percent occurrence of
a particular prey group for lynx in Estonia and Latvia were
respectively 2.7 and 1.3; for wolf respectively 1.55 and 1.3.
Niche breadths by relative prey biomass for wolf were

respectively 2.2 and 2.5.

Discussion

The main prey of wolves in Europe are ungulates (QOkarma 1995),
with the proportion of each species in the diet depending on
the ungulate community of the region. Wild ungulates are often
preferred over livestock (Poulle et al. 1997). Moose dominates

in the wolf diet in Finland (Gade-Jorgensen and Stagegaard
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2000), red deer - in Poland (Lesniewicz and Perzanowski 1989;
Okarma et al. 1995; Jedrzejewski et al. 2000; Smietana and
Klimek 1993), wild boar - in some parts of Italy (Mattioli et
al. 1995, Meriggi et al. 1996), Belarus (Rukovsky 1985), roe
deer - 1in the European part of the former USSR (Rukovsky
1985), some parts of Poland (Suminski and Filipiak 1977) and

Spain (Cuesta et al. 1991).

Lynx tend to specialise on small or medium sized ungulates -
roe deer, chamois (Rupicapra rupicapra) and, locally,
semidomestic reindeer (Rangifer tarandus) (Pulliainen 1981,
Aanes et al. 1998, Pedersen et al. 1999, Weber and Weissbrodt

1999, Koubek et al. 2001).

Roe deer, where it’'s abundant, is the staple food for 1lvnx,
e.g., 1in Poland (Reig and Jedrzejewski 1988; Okarma et al.
1995, 1997, 2000), in the Alps (Jobin et al. 2000), Swiss Jura
Mountains (Weber and Weissbrodt 1999), in some parts of Norway

(Aanes et al., 1988).

Studies on lynx diet in Palearctic (Jedrzejewski et al. 19533)
have demonstrated strong dependance of ungulate/lagomorphs

ratio in the lynx diet on the latitude.

The proportion of lagomorphs in the diet is relatively large
in the north (Pulliainen and Hyypia 1975) and decreases with
latitude; south of 52 °-54 ° ungulates dominating lynx diets

(Jedrzejewska and Jedrzejewski 1998). Concerning eastward-

11



westward trends, the percentage of lagomorphs in the lynx diet

is higher in eastern populations (Pulliainen et al. 1985).

Diets of lynx in Estonia and Latvia seem to represent the
middle of these trends - both lagomeorphs and roe deer form a
relatively large part of it. As roe deer dominate in the local
lynx diet, the above-mentioned “borderline” of Jedrzejewska
and Jedrzejewski (1998) must be moved - wild ungulates can
dominate at significantly higher latitudes than 52 ° - 54 °, and
in Estonia and Latvia roe deer clearly sustains the lynx
population. This probably reflects the general ungulates

oriented game management in these countries.

As Estonia is north of Latvia, it predictably possesses higher
proportion of lagomorphs in the lynx diet in accordance with
the above-mentioned north-south trend (Jedrzejewska and
Jedrzejewski 19898). The higher proportion of roce deer in the
Latvian sample can also be explained by better availability of
roe deer as prey in Latvia - densities of roe deer in Latvia
and Estonia are 1.06 and 0.66 ind./km’ accordingly (official
census data). As found, the proportion of roe deer in the lynx
diet rapidly increases as the roe deer numbers grow (Okarma et

21, 1997).

Studies in Bialowieza, where roe deer density is low, show
that 1lynxes preyed on red deer disproporticnately to their
share in the ungulate community (Jedrzejewski et al. 1993). It

is unlikely that this is the case in Latvia as roe deer is the
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most common  ungulate species all over the country.
Unfortunately, reliable distinction between roe deer and red
deer hairs in the study was impossible therefore, a certain
proportion of cervids remained undetermined. However, 82.7% of
cervids in the lynx diet were precisely identified as roe deer
due to the hair length or the presence of some other body
parts indicating the size of the animal. Therefore, it is
clear that roe deer constitute the bulk of 1lynx diet in
wintertime, although some cases of depredation on red deer

(mainly vearlings) were documented locally (Garcss 1887).

As generally recognised, hare densities tend to decline
everywhere in Europe and thus probably the time lag between
the lynx diet study in Lithuania (Kazlauskas and Matuzevicius
1981) and the current study explains the high proportion of
hares (60%) in the Lithuanian study. This is procbably alsoc
true for the study in neighbouring Leningrad district (Novikov
1970). In Latvia, hare densities have considerably declined
since early 20% century (Taurins 1875), which can possibly

explain the low percentage of hares in the lynx diet.

According to studies from Europe, intra-guild predation on
foxes is widespread (Adlerberg 1935, Haglund 1966, Novikov,
1970, Pulliainen 1981, Sunde and Kvam 1997, Linnell et al.
1998, Sunde et al. 1999, 2000). The consumption of killed
carnivores 1is not universal among cases of intra-guild
predation (Peterson 1996), but fox is clearly regarded as prey

and if lynx are not disturbed, most of the available meat on
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carcasses is consumed (Linnell et al. 1998). Sometimes a whole

litter of foxes can be killed (Novikov 1970).

Unlike the studies in the Alps (Liberek (1992); ref: Weber &
Weissbrot 1999), where predation on foxes may result from an
individual specialisation to this prey, in the Estonian sample
fox was clearly the most consumed alternative prey (7.1 %).
Intraguild predation, though, was not typical for Latvian lynx
- a small mustelid predator (weasel) was found in the stomach
of lynx only once; larger sample size would have probably
increased the proportion of fox in it as fox densities in
Latvia are generally recognised as high (0zolins and Pilats

1995) .

Potential trade-off of intraguild predation on foxes and other
carnivores is transmission of certain diseases in the process.
Lynx have been recorded to die of sarcoptic mange (Linnell et
al. 1998) and rabies (whole lynx family was found to be rabid
in Estonia in winter 2001). In Estonia, scabies and rabies are
widespread in foxes (Viltrop et al. 2000), thus, intraguild
predation on them can create a potential transmission link for

spreading these diseases to lynx.

The data on wolf diet and prey selectivity in Estonia have
been analysed earlier (Valdmann et al. 1998; Table 2) and
found to consist mainly of wungulate prey. Despite the
domination (F%) of roe deer in diet, wild boar was found to be

a preferred prey. Although slightly avoided, moose predictably
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dominated in relative biomass of ungulate prey. Avoidance of
moose was explained by fragmentation of wolf packs as a result
of wolf hunting, which can also be the case in Latvia where
hunting pressure on wolves is high (Ozolins et al. in press).
The later studies in Estonia have confirmed the role of wild
boar as preferred prey - wolves quite regularly check the
places, where supplementary feeding has been provided to wild
boar. In general, wolves’ diet in both countries seem to be
similar as cervids and wild boar predominate in both cases,
wild boar being more common in the diet cf wolves in Latvia

(Table 2).

High proportion of empty stomachs of both weclves and lynx can
be explained by harsh feeding conditions during winter season.
Also, the hunting method can influence the ratio of empty
stomachs - distressed animals may empty their stomachs
(Korytin 1986). Wolves kept in “fladry” for a couple of days
digest the food present in the stomachs, which can give a

biased result.

Although the analysis of stomach contents cannot answer the
question of what the numerical and functional response
relationships are, they can nevertheless give a hint of the
predators’ impact on the prey populations (Jobin et al. 2000).
The results of the study demonstrate that species dominating
in the prey community (roe deer, wild boar, moose and red

deer) also dominate in the large predators’ diet. However,



more detailed research 1is needed in order to determine the

predation rates and impact on the prey populations.

As shown, the diets of wolves and lynx in Estonia and Latvia
overlap significantly, roe deer obviously being exposed to the
highest degree of predation. Therefore, a proper management of
this species is essential for both 1large carnivores but
especially for lynx, which seems to be strongly dependent on
the availability of this ungulate species. Consuming the
alternative prey - fox - 1in relative large proportions in
Estonia may already indicate a shortage of the main prey - roe
deer and  hares for sustaining 1it’'s relatively large
population. Reduction of the hunting gquotas and better law
enforcement to reduce poaching on roe deer could be suggested
in order to reduce the pressure on the species. Another
recognised local problem in roe deer management is stray dogs
chasing and killing roe deer. Equally important for wolf 1is
the proper management of wild beoar populations in both

countries.
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Table 1. Diet composition of lynx in Estonia and Latvia; F%-
frequency of occurrence; B% - relative biomass eaten; B - food
niche breadth. Focod niche breadth by relative prey biomass is
added for the Latvian sample. For Estonia, scats and stomachs

have been combined.

Taxa Estonia Latvia

N F% SE N F% SE B%
Roe deer 76 49.0 x 5.7 |24 72.7 % 7.8 8B6.5
Undet .cervids - = - 5 15.2 6.2 4
Red deer 3 1.9 ¥ T8 )= = =
Wild beoar 1 0.6 £ WT = = =
Hares 48 3L.0 £ &7 |3 o 1 i 5.0 9.5
Fox 11 Tal * T = - -
Weasel = - - 1 3.0 + 3.0
Raccoon dcg i 0.6 H - - =
Gallinaceocus

Rodents 6 3.8 A A i = =

Carrion 2 Y. 3 + 8.0 s " y

Food niche 20 1.3

breadth

Food niche .3
breadth by

relative prey

biomass

155 100 33 100




Table 2. Diet composition of wolf in Estonia and Latvia; F%-

frequency of occurrence; B%¥ - relative ungulate biomass eaten; B -

food niche breadth (Estonian wolf data is from Valdmann et al.1998).

Food niche breadth

predators together

by relative prey biomass is added. (* - all other

form 4% in the Estonian sample)

Taxa Estonia Latvia
N F% SE B % n F% SE B %
Scats
Roe deer 264 51 +2 .2 18.4 |10 14.7 43.3 20
Undet.cervids = - - 20 29.4 45 .5 48
Wild boar 87 1Y +1.6 1.3 22 32.3 +5.7 3%
Undet.ungulates = = = 1 1.5 +1.5
Moose 6l 12 +1.5 62.3 - - -
Hares 30 6 +1.0 = - -
Beaver /! - - 3 4.4 +2 .5
Small rodents 53 10 +1.5 - -
Wolf 4 * - - -
Raccoon dog 3 = £0.9 1 1.5 +1.5
Fox 2 * - - -
Dog 8 * 2 23 +2.0
Reptiles 2 - - - -
Birds 2 - 1 U +1.5
Squirrel 1 - - - -
Carrion - - 7 10.3 +3.4
Food niche 2.7 1.30
breadth (B)
Food niche 2.2 2.6
breadth by
relative ungulate
Prey biomass
518 100 100 68 100 100




Captions to figures

Fig.l. Proportions of cervids and hares in diets of lynx in
Estonia and Latvia

Fig.2. Proportions of cervids and wild boar in diets of wolf in
Estonia and Latvia



Fig.l. Valdmann et al.

Percentage of occurrence

100 -
90 -
80 -

60
50 -
40 -

20 -
10

88,0

-

52

31

9,1
AN
1 2

Estonia Latvia

ECervids
HHares



Fig.2. Valdmann et al.
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Abstract

Diet of wolves has been studied in Latwvia from 1897 to 2001. In
total, 302 scats and 107 stomachs of wolves were analysed. Wild
ungulates (cervids and wild boar Sus scrofa) and beaver Castor
fiber were found to be the staple food for wolves in Latvia.
Cervids were found in 50% of samples (62% biomass), wild boar -
24.7% (21% biomass), beavers - 13.7% (11.5 biomass). Wild boar was
positively selected, especially in winter when its ratio in the
diet increased to 33.9% from 20% in summer. It was more a common
prey 1in the east of the country. The ratio of beavers, small
rodents and plant food was higher in summer, which resulted in a
broader food niche in summer than winter (B = 2.53 wversus B =
1.81). The role of domestic animals in the wolf diet was
insignificant except for winter when they were consumed as carrion
(13.1%) . Minor sexual differences in the diet were found - males
consumed beavers considerably more. 35.5% stomachs investigated
were empty, the average weight of full stomachs being 972.8 *
850.7g. The importance of the beaver as an alternative prey is
discussed. It is conlcluded that wolves in Latvia prey generally
on wild animals and conflicts with livestock owners are only

local.

Introduction

Wolves Canis lupus Linnaeus, 1758 have traditionally been regarded

as pests and suffered from extensive persecution all over Eurocpe



(Boitani 2000). Alsc in Latvia, population dynamics of the species
greatly depended on the intensity of hunting and varied from near
extinction to more than 1000 animals, currently estimated at a few
hundred individuals (Ozolins et al. in press). At the moment, the
main conflict with human interests is competition for game

species, especially ungulates.

The feeding habits of wolves have been widely studied all over the
world (Bibikov 1985, Mech 1995, Jedrzejewska & Jedrzejewski 1998).
Numerous case studies have shown that at northern latitudes,
ungulates are the staple food for wolves (Bibikov 1985, Mech 1995,
Okarma 1995). And vyet, being an opportunistic predator, wolves
take advantage of the most available prey, which causes a great
diversity of their diet in different regions. Where wild ungulates
are available, wolves prefer them to other items, even to
livestock (Rukovsky 1985, Poulle, Carles & Lequette 1997), while
in the absence of their natural prey they can switch to
alternative prey - fruit in the south of the wolf’s distribution
range (Rukovsky 1985, Meriggi, Rosa, Brangi & Matteucci 1991,
Brangi, Rosa & Meriggi 1994, Meriggi, Brangi, Matteucci & Sacchi
1996), garbage (Salvador and Abad 1987) or livestock (Lukarevsky
1988, Papageorgiou, Vlachos, Sfougaris & Tsachalidis 19294, Gao,
Ma, Zhang, Gao & Zhao 1996). Therefore, the results from one area

cannot be directly extrapolated to another region without a high



risk of bias. As knowledge of wolf diet has very important

practical implications, regional case studies are essential.

In the Baltic States, wolf diet has previously only been studied
in Lithuania (Prusaite 1961). In Latvia and Estonia, where
ecological conditions are slightly different than in Lithuania
(due to a higher percentage of forest cover), the first studies on
the wolf diet started in mid 1990s, when the first results on
summer and winter diet of wolves were obtained (Andersone 1998,
1999; vValdmann, Koppa & Looga 1998; Valdmann, Andersone, Koppa,
Ozolins & Bagrade in prep.). No data on the wolf diet in Latvia
exist from earlier periods except for a very limited data from

western Latvia (Gaross 1997).

The aim of this study was to carry out a thorough analysis of the
wolf diet and to compare the wvariations in the predator’'s diet in

relation to season, locality and sex of the animal.

Study area

Latvia is situated in a transition zone between the coniferous
taiga and European deciducus forests. Its climate is mild in the
coastal areas (west) and more continental in the east. Permanent
snow cover becomes established in the beginning of December, but
sometimes the first snow can be as early as October. Snow cover

can stay till the end of March. However, due to the influence of



the sea, mild winters, characteristic of the last decade, may have

no lasting snow cover.

Almost a half (44%) of the area of Latvia (64,500 km’ in total) is
covered by forest, and some 10% of the area is covered by bogs.
The wolf population comprises 300-400 individuals. The prey base
is represented by four ungulate species - moose Alces alces, red
deer Cervus elaphus, roe deer Capreolus capreolus and wild boar
Sus scrofa. Beavers Castor fiber have also significantly
increased in abundance and distribution (Balodis 1994, Balodis,
Laanetu & Ulevicius 1999). Numerical trends of the four main prey

species are shown in Fig.l.

Material and methods

The study was carried out in Latvia from winter 1997 till autumn
2001. The study period was divided into winter (October - March)
and summer (April- September) seasons. In tectal, 302 wolf scats
were collected (64 from winter, 238 from summer) and 107 stomachs
of hunted wolves (99 from winter and 8 from summer). Distribution
of sampling locations is shown in Fig.2. Data on 98 winter
stomachs have been analysed earlier in comparison te lynx diet in

Latvia and Estonia (Valdmann et al. in prep.).

Data on livestock depredatiocn were obtained from the State Forest

Service, which started registration of wolf attacks on livestock



in 2001. In total, 21 wolf attack were reported. Xilled and
injured livestock were pooled toc obtain the total number of wolf
kills from which the frequency of occurrence of each species was

calculated.

Laboratory analysis followed standard procedures (Lockie 1959,
Goszczynski 18974; Litwvaitis, Titus & Anderson 1996). Scats were
washed through a sieve (1 mm mesh) in order to separate undigested
parts (hairs, bones etc.) and dried at room temperature to
constant weight. Stomach contents were either analysed fresh or
kept in a freezer and analysed after thawing. Both fresh stomach
contents and dried scats were weighted using an electronic balance
(SC-3000) to 1 g precision. The microscopic slides of hairs were
prepared in order to identify the prey species according to the
keys by Day (1966) and Teerink (1991) as well as our own reference

collection.

Data from scats and stomachs were pooled for the analysis of
seasonal variations in wolf diet, otherwise, scats and stomachs
were analysed separately. Absolute frequency of occurrence (F%)
(from the number of samples analysed) and percentage of food
biomass ingested (B%) was used to assess the importance of food
items in the diet (Ciucci et al. 1996). Conversion coefficients to
calculate the biomass ingested from the scat weight were taken

from Goszczynski (1974), Lockie (1859), Floyd, Mech & Jordan



(1978) and Jedrzejewska & Jedrzejewski (1998). Although the plant
material (including berries) has a low nutritional value
(Jedrzejewska & Jedrzejewski 1998) it was also included in the

analysis.

Sexual differences in stomach content weights, as well as the
results obtained from stomach and scat analysis were checked by
Mann-Whitney U-test while the Kruskal-Wallis test was used to
analyse for geographic differences in occurrence of different prey
categories and biomass ingested (SPSs 10.0 for Windows).
Fregquencies of occurrence of different prey categories were

compared using t-test (Liepa 1974, Sckal & Rohlf 19895).

Food niche breadth (B) was calculated according to Levins’ (1968)

formula (using F%):

B = 1/Zpéd,
pi = percent occurrence of a particular prey group in the

diet

Ivlev's selectivity index modified by Jacobs (1974) was calculated
according to the formula:
D= (r-p)/(xr+p) -2 xp
r = a fraction of a given prey in the wolf’'s diet
p = the fraction of the same prey in the environment

(according to the official census data)



Standard error (SE) was calculated according to the formula:

SE = P9
n
p = proportion of prey item in diet
ga= 100 - p

n = number of prey items in diet

Results

At least 22 food categories were found in wolf diet, ungulates and
beavers being the most common ones (Table 1). On average, cervids
were found in 50% of samples, wild boar - in 24.7%, beaver -
13.7%. According to the relative biomass (B%), cervids constitute
the bulk of the wolf’s diet - 62%, wild boar add 21% and beaver -

11.5%.

In summer, wolves consumed considerably more beavers compared to
the winter season (t = 3.92, p < 0.01) while the oppousite was true
for wild boar in the wolf diet (t = 3.39, p < 0.01). Similarly,
livestock consumption was higher in winter, presumably as carrion
(t = 2.71, p < 0.01) while the percentage of small rodents and
berries and other plant material was higher in summer (£t = 2.83, p

< 0.01) (Table 1).



Selectivity indices showed a positive selection towards wild boar
both in summer and winter, the selection being stronger in winter

season (D = 0.49 versus D = 0.18 in summer).

Wild prey dominated in the wolf diet in both seasons, while
domestic animals were more common food items in winter when they
were mainly consumed as carrion. This pattern was especially
pronounced in the results of the analysis of stomach contents in
winter - livestock was found in 13.1% stomachs, which is due to
the feeding at the dumpsites of the slaughter-houses and at baits

put out by hunters.

The analysis of the livestock depredation data shows that sheep
are most often preyed upon (70.8%). Calves (21.9%), dogs (5.2%)
and goats (2.1%) made up the rest of the total depredation on

domestic animals in 2001.

There were general gecgraphic differences between west and east of
the country in the consumption of cervids (Kruskal-Wallis test, x°
= 6.52, p < 0.01) and livestock (x* = 4.94, p < 0.05; for B% x° =

4.89, p < 0.05), which were consumed more in the west.

More specific analysis of the summer diet of wolves was carried
out in three protected areas - Slitere National Park from the

north-west of Latvia (N = 105), in Teici Nature Reserve from the



east (N = 32) and in Kemeri National Park which is situated in
between them (N = 33) (Table 2). Consumption of wild boar in
Slitere was significantly lower than in Teici (t = 3.58, p < 0.01)
and in Kemeri (t = 2.18, p < 0.05). The ratio of beavers in the
diet was also higher in the east both in summer and winter season

but the difference wasn’t statistically significant.

Diet composition compared for summers 1997-2001 varied
considerably, however, cervids and wild boar remained the staple
food for the whole study period, ranging from 64 to 84% of the

diet (Fig.3).

Niche breadth (calculated for five food categories: cervids, wild
boar, beaver, other animals, fruit) had some seasonal difference -

it was higher in summer (B = 2.53) and lower in winter (B = 1.81).

When comparing the diet of male and females wolves (based on
stomach contents), statistically significant difference was found
neither in the prey composition nor in the stomach weight. Only
when comparing winter diet, a significant difference in the beaver
ratio was found between male and female wolves (t = 2.22, p <
0.05), males consuming more beavers than females. Neither were

there any geographical differences in the diet among wolves of the

same sex.
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35.5% of all stomachs investigated were empty (39% in females and
31.2% in males). The distribution of stomach weights is shown in
Fig.4. Average stomach weight was 972.8 * 850.7g, stomach contents
of males being lighter than those of females - 850.6 + 668.3g and
1041.1 + 0939.8g accordingly. However, the difference was not

statistically significant.

Discussion

As elsewhere, where the natural prey base is rich (Bibikov 1985,
Mattioli, Apollonio, Mazzarcne & Centofanti 1995, Jedrzejewska &
Jedrzejewski 1998), Latvian wolves preyed mainly upon wild animals
(Table 1). Cervids were the most common prey items but wild boar
was preferred, similarly to some other localities where both
species occur together (Mattioli et al. 1995, Meriggi et al. 1994,
Valdmann et al. 1998), though in some areas wild boar is generally
avoided by wolves (Jedrzejewska, QOkarma, Jedrzejewski & Milkowski
1994, Okarma 1995). The negative relationships between wolf and
wild boar densities can be found, indicating that wolves can
possibly severely 1limit wild boar populations (Jedrzejewska,
Jedrzejewski, Bunevich, Milkowski & Krasinski 1997, Kanzaki &
Perzanowski 1997). However, adult boar are not an easy preyv (Reig
1993), therefore, selective hunting for piglets is more common
(Smietana & Klimek 1993, Mattioli et al. 1995, Jedrzejewski,
Jedrzejewska, Okarma, Schmidt, Zub & Musiani 2000). The ratio of

wild boar in the diet of wolves in Latvia was similar to that from
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lowland Poland (Reig & Jedrzejewski 1988), though in Bialowieza
selection was negative toward wild beoar (Jedrzejewska et al. 1994,
Jedrzejewski et al. 2000). The lower proportion of wild boar in
the diet of wolf in NW Latvia can be explained by different
ecological conditions. There are mainly ccastal dry pine woods in

that area, which cannot support a large wild boar population.

In this study, we did not distinguish between different species of
Cervidae in order to avoid bias due to similar hair structure but
we suggest that roe deer constitute the bulk of it, which is
indicated by the results from the pilot study in mid 1990s
(Andersone 1998). The most common, which in most cases means the
most available, ungulate species usually constitutes the majority
of wolf diet (Zheleznov 1990, Mech 1995), and roe deer is
undoubtedly the most numerous ungulate in Latvia (Andersone &
Ozolins 2000). Latvian forests are patchy and interspersed by
agricultural lands, both used and abandoned (Prusaite, Kaal & Volf
1985), and in such human dominated landscapes roe deer is the most
common prey (Aanes, Linnell, Perzanowski, Karlsen & Odden 1998).
If several large prey species occur in the region, wolves choose
the smallest one (Gordiyuk 1991, Mech 1995), therefore, we suppose
predation on moose in Latvia is light compared with predation on
other ungulates. Besides, small pack size (due to intensive
persecution by man) (Ozolins & Andersone 2000) might have

contributed to the lower predation on moose, although there are
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indications that the pack size is not a principal factor

influencing hunting success on moose (Thurber & Peterson 1993).

Wolves were blamed by hunters in Latvia for the decrease in the
ungulate numbers during the 1990s (Gaross 1994), but as shown in
other areas, even roe deer populations are not influenced by
wolves if conditions are favourable (Olsson, Wirtberg, Andersson &
Wirtberg 1997). As demonstrated in Poland, wolves can hardly
influence the game resources 1if wungulate density is Thigh
(Jedrzejewska et al. 1994, OQOkarma, Jedrzejewska, Jedrzejewski,
Krasinski & Milkowski 1995, Glowacinski & Profus 1997) while they
can have a negative effect on ungulate populations in poor
habitats where both human hunters and predatcrs compete for the
scarce prey (Mech & Nelson 2000). More probably, in Latvia we deal
with the cumulative effect of increased predator numbers (both
wolves and lynx) and hunting pressure from humans in the early

1990s.

Niche breadth for wolves in Latvia was found to be greater than
that for wolves from Poland (Jedrzejewska & Jedrzejewski 1998) but
lower than that from Italy (Mattioli et al. 1955), which only
partly coincides with the geographic gradient of the wolf diet
from north to the south (Rukovsky 1985). Similarly to other areas
(Meriggi & Lovari 1996), niche breadth was lower in winter, when

the proportion of ungulates in wolf diet increased. In summer,
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wolf diet in Latvia was more diverse and included smaller mammals
as well as other groups of animals. However, the relative biomass
for these prey types is usually insignificant (Muszynska 1996). In

Latvia, the beaver was the only important additiomal food item.

Livestock constitutes only an insignificant part of the wolf diet.
Depredation on livestock occurs locally and seasonally (Meriggi et
al. 1996) and does not have a regular character in Latvia. A
single wolf pack from northern Latvia (Valmiera district) was
responsible for 28.6% of the depredation cases during the summer
season of 2001. Feeding on livestock is secondary for wolves,
which prefer wild prey whenever available (Rukovsky 1985, Meriggi
& Lovari 1996). Depredation on livestock depends not only on
availability of natural prey but also on acceptability of it
(Meriggi & Lovari 1996), which is linked to the lack of proper
husbandry techniques (Linnell, 0Odden, Smith, Aanes & Swenson
1999). It is typical for Latwia, that livestock is unguarded and
often left at night in pastures, which can facilitate a wolf
pack’'s specialisation on this type of food, as it seems to be the
case with the pack in Valmiera district. 33% cases of depredation
occurred in eastern Latvia, where the percentage of the area with
forest cover is lower, thus possibly resulting in lower densities
of the wolves’ natural prey. Sheep are most vulnerable to wolf
depredation (Formozov & Golov 1975, Sabanejev 1988, Genov 1992,

Ciucci & Boitani 1998) and previous studies from the Baltic
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(Andersone, Balciauskas & Valdmann in press) have also shown that
sheep are the most popular target of wolves when livestock are
attacked. However, the lack of big flocks of sheep and the

richness of the natural prey base prevents high damages to the

farmers.

Carrion can be an important food source for wolves in winter,
constituting up to a third of the diet in some areas (Smietana &
Klimek 1993, Lesniewicz & Perzanowski 1989). Carrion seems to be a
food item extensively used by wolves in Latvia as well but to a

lesser extent than in the latter studies.

Intra-guild predation is common among mammalian carnivores but
consumption of a kill depends on the availability of other food
items (Palomares & Caroc 1999). Six different species of carnivores
(including domestic dog Canis familiaris) featured on the wolf’s
diet in our study. Raccoon dogs Nyctersutes procyonoides, red
foxes Vulpes vulpes, domestic dogs and badgers Meles meles are
known to be often preyed upon by wolves (Matjushkin 1985, Prusaite
et al. 1985; Brtek & Voskar 1987, Jedrzejewska & Jedrzejewski
1998, Olsson et al. 1997, Palomares & Carc 1989 etc.). Depredation
on mustelids is not so common, however, it is known from Belarus
(Sidorovich 1997) and North America (Kohira & Rexstad 1997, Route
& Peterson 1991). Interestingly, river otter Lutra canadensis and

small mustelids seem to be important prey items for weclves in
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Alaska, especially in logged areas (Kochira & Rexstad 1997). In
Latvia, otter and weasel remains were found in wolf scats only

twice.

Beaver 1is an alternative prey, which appears to be important to
wolves (Ballard, Whitman & Gardner 1987, Mech 1995), particularly
when ungulate density is low (Milne, Harestad & Atkinson 1989,
Shelton & FPeterson 1983). In Latvia, the increase of beaver in
wolf diet could have been caused by a depression of ungulate
populations in the first half of the 1990s, which coincided with
the rapid growth of the beaver population (Balodis et al. 1999).
To our knowledge, this is the first study in Europe that shows
such a high beaver percentage in the wolf’s diet, which seasonally
and locally can represent one third of the predator’s diet
(Andersone 1999). In most other European studies, beaver
consumption ranged between 1% and 3.9% (Kozlo & Banad 1985, Olsson
et al. 1997, Valdmann et al. 1998, Gade-Jorgensen & Stagegaard
2000, Jedrzejewski et al. 2000), while it could constitute more
than a half of the wolf’s diet in North America (Shelton &
Peterson 19583, Mech 1995). In our study, the proportion of beaver
in wolf diet was higher in summer while the opposite was shown
from North America (Milne et al. 1989). It was shown that wolf
presence in the area could help to significantly decrease beaver
colonies (Potvin, Breton, Pilon & Macgquart 1992) provided that

both reach high levels (Shelton & Peterson 1983). However, in
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Latvia, wolves seem to have no effect on the steadily increasing

beaver population.

Data on stcmach content weights obtained in Latvia are similar
with data obtained elsewhere (Geptner & Naumov 1967, Rukovsky
1985) . Average weight was bigger than that found in SE Poland
(Lesniewicz & Perzanowski 1989) and lower than from most
localities in the territory of the former USSR (Rukovsky 1985) and
North America (Mech 1995). The lack of sexual differences in the
stomach contents can be explained by the social organisation of
the wolves. They live in packs, therefore, the kill made by the
pack is likely to be consumed by all members of the pack, thus

resulting in no differences in the prey composition between sexes.

Results obtained from the stomach and scat analysis did not differ
considerably, thus suggesting that both methods are equally
reliable when assessing the diet, therefore, the latter should be

preferred whenever possible as the least invasive one.

To conclude, it can be pointed out that wolves in Latvia rely on
wild animals as the main source of food, which should be regarded
as the great advantage for the species conservation in the region.
Beaver is an impertant alternative prey item, as it is widespread
and reaches very high densities. Under these conditions, it can

help to support the high densities of wolves even during
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depressions in ungulate populations. As there are no big conflicts
between humans and wolves, apart from the competition for prey, it
is essential to find a compromise with hunters based on
scientifically correct information. Therefore, further studies on

predation rates of wolves in Latvia are important.
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Table 1. Diet composition of wolves in Latvia, 1997-2001, in
summer (April - September) and winter (October - March). Data from
stomach and scat analysis combined for calculating the absolute
frequency of occurrence (F%). For calculating percentage of food
biomass (B%), only scat data were used (N = 302). ** - significant

difference (p < 0.01) between the seasons is shown.

Item Spring- Autumn-
summer winter

F% SE B% E% SE B%
Cervidae 45.4 25 62.2 5.2
Wild boar** 20 4 93 33.9
(Sus screfa)
Livestock**
Undetermined
ungulate
Ungulates total T2.7 84.1 96.1 893.3
Beaver** 1B.8
(Castor fiber)
Domestic dog = £ - 2.4
(Canis
familiaris)
Raccoon deg 1.2
(Nyctereutes
procycnoldes)
Fox 1.6
(Vulpes vulpes)
Badger 0.4
(Meles meles)
Otter 0.4
(Lutra lutra) 0.1
Weasel 0.4
(Mustela nivalis) 0.1
Brown hare 0.4 9 T |
{(Lepus europaeus)
Mcuntain hars = - = 0.8
(L.timidus)
Mole D.4
(Talpa eurcpaea) Rk
Undetermined 0.4
shrew 0.1
(Serex sp.)
Yel low—-necked 0.4 + 0.4 < 0.8 + 0.8 0.4
mouse (Apodemus 0.1
flavicollis)
Undetermined vole
(Microtus sp.]
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Table 1 (continued).

Bank vole
(Clethrionomys
glareolus)
Water vole
(Arvicola
terrestris)
Undet.rodents
Small rodents
total**
Undetermined
birds
Undetermined
reptiles
Beetles

Berries and
plants**
N

245

1+ I+

5
o

I+ I+ I+
oo
[

I+

=
N o

127

I+

I+

I+



Table 2.

National Park = NW, Teici Nature Reserve = E,
= central Latvia.

two other areas are shown

Geographic

differences in

wolf

(F$). Slitere

Kemeri National Park

Significant differences between Slitere NP and

(* — p < 0,05,

** — p < 0.01).

Slitere Kemeri Teici

Cervidae o1 54.5 37.8

Wild boar 9.5 24.2% 37 5%#
Beaver 18.1 18.2 Z8.1
Rodents Ti6 9.1 6.3
Berries 12.4 6.1 9.4
Other items 18.1 9.1 9.4
N scats 105 33 32




Fig.l. Population dynamics of the main prey species of wolves in
Latvia, 1995-2001 (according to the data from the State Forest

Service).

Fig.2. Locations of collected stomachs and scats containing
identifiable prey items:

- lad

< 10 samples collected; 10-20 samples collected;

o

> 20 samples collected.

Fig.3. Yearly variation of wolf summer diet in Latvia (N = 238),
1987-2001.

Fig.4. The range of stomach content weights in male (N = 20) and
female (N = 35) wolves from Latvia (only stomachs with contents

were considered).
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3.3. Discussion and conclusions

Wolves usually selectively prey on certain age and sex groups — mainly old and /
or young animals (Okarma 1984, Peterson et al. 1984, T'oprmuiok 1991, Bobek et al. 1992,
Smietana and Klimek 1993, Boyd et al. 1994, Adams et al. 1995, Linnell et al. 1995,
Kanzaki and Perzanowski 1997, Kunkel and Pletscher 1999, Mech et al. 2001). Often
these are females (Okarma 1991, I'opamiok 1991, Mech et al. 2001), however, selective
predation on males is also known (Bobek et al. 1992, Huggard 1993). The fact that wolves
prey on different age classes than human hunters do (Bobek et al. 1992, Boyd et al. 1994)
means that hunting by humans in no ways can be a substitute for a natural predation.
Moreover, ungulate populations can deteriorate after removal of predators (®wunoHOB
1982). Prey selection by human hunters is directed toward adult individuals, which can
affect the ungulate population dynamics more than wolf-induced calf mortality (Linnell et
al. 1995). The most precise method to assess age of prey is studying the diet by
investigating carcasses of killed animals, which was not possible during the present study.
Therefore, to avoid possible bias, age determination from scats was not carried out,
although results of the pilot study (Andersone 1998a) indicated a high proportion of roe
deer fawns in the summer diet of wolves. Further studies are needed in order to
investigate selectivity of prey by wolves and their predation rates.

The current study revealed that cervids (presumably roe deer) are the most
common prey items for wolves in Latvia, however, wild boar was a preferred species
(Andersone 1998b) similarly to the results from Estonia (Valdmann et al. 1998).
Significance of an alternative prey, which in our case was the beaver, usually increases
when the principal food resource is scarce (Messier and Créte 1985, Gauthier and
Theberge 1987). Beavers were relatively uncommon in Latvia before the 1980s, when the
beaver population started rapid expansion all over the country (banomuc 1990, Balodis
1994), and, therefore, could have been a new type of prey, which wolves had to adjust to.
The increase of its proportion in wolf diet could have started in the early 1990s after the
collapse of ungulate populations caused by combination of various factors (over-hunting,
poaching, collapse of collective farms, relieved control of the predators etc.). It is mainly
a seasonal prey, though, as in wintertime its availability is limited due to ice and beaver
activity patterns (Peterson 2001, Sharpe et al. 2001).

Local and seasonal variations in the wolf diet demonstrated that predator feeding

ecology is dynamic, and even within such a small country as Latvia geographic
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differences in the predator’s diet can be found. They are determined by the variations in
the local habitat conditions, which in their turn shape the prey community of a particular
area. Seasonal variations are caused by the availability of various food items in different
seasons — berries and small vertebrates are mainly available in summertime, consequently,
they feature on the wolf’s menu during that period. However, their relative biomass
consumed was insignificant compared to that of ungulates and beavers.

Competition for prey with other carnivore species was not very high for wolves in
Latvia. They can seasonally compete for prey with brown bear (3aBaukmii 1990,
Baiichensn u Yecrun 1993) but as bears are so rare in Latvia it can hardly affect the
population of wolves. Competition with lynx, as shown in the study, was relatively low,
as food niche overlaped only partially. However, as the percentage of roe deer could have
been higher in the wolf diet should other study methods have been used, it is probable that
further studies will reveal a higher degree of competition between wolf and lynx. Yet lynx
often is a victim of intra-guild predation by wolves (Pulliainen 1965, Matjushkin 1985,
3aBaukuit 1990), thus likely to be a more vulnerable species to suffer from food
competition. Especially, lynx have a narrower food niche, and depend on roe deer as the
main prey in winter, even if roe deer are at low densities (Jgdrzejewski et al. 1993,
Okarma et al. 1997), while wolf as a typical generalist prey also on other species
available. Scavengers (foxes, raccoon dogs, wild boar etc.) can consume a big part of
wolves” kill, thus indirectly forcing predators to increase kill rates (Filonov and
Kaletskaya 1985, Matjushkin 1985, Haber 1996). The only significant competitor for the

wolf in Latvia is the man, hunting the same ungulate species.

It can be concluded that:

e Ungulates (cervids and wild boar) were shown to be the staple food for wolves
in Latvia, in both seasons, ranging from 55.7% in summer to 76.6% in winter,
wild boar being a preferred prey;

e Beaver was an important alternative prey, its proportion in wolf diet (18.8% of
summer diet) being considerably higher than elsewhere in Europe;

e The food niche of wolves was broader in summer (B = 2.53), but ungulates

nevertheless made up the bulk of the biomass consumed (89%);
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e Some geographic and sexual differences were found - wolves preyed on wild
boar considerably more in the east of the country, and male wolves hunted
considerably more beavers than did females;

e Livestock was only an occasional food source for wolves in Latvia but the
carrion could be seasonally important (13.1% in winter);

e Trophic competition with lynx was moderate, however, further studies are

required to make the final conclusions about interrelations of these species.
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4. Hybridisation between wolves and free-ranging dogs
in Latvia
4.1. Introduction

Hybridisation is a natural part of evolution, therefore, it is anthropogenic
hybridisation which is of concern from the conservationist’s point of view (Allendorf et
al. 2001). Hybridisation with domestic forms has been a hot issue in conservation of such
species as the European wildcat and Australian dingo (McOrist and Kitchener 1994,
Wilton et al. 1999, Beaumont et al. 2001, Daniels et al. 2001). Despite the controversy
surrounding the origin of domestic dogs (Bibikov 1985), recent studies demonstrate the
relatively recent divergence of wolves and dogs (Vila et al. 1997) indicating that they are
closely related forms (Lorenzini and Fico 1995). However, nowadays both species occupy
so different environments, and dogs have undergone such considerable artificial selection
that we can speak of hybridisation if both ecological forms interbreed.

Wolf - dog hybridisation is known from studies in the former USSR (T"anaka 1969,
Kpornut 1971, Ryabov 1985), Italy (Boitani 1983) and few other localities (Vila and
Wayne 1999, Randi et al. 2000). It usually occurs under certain circumstances such as the
lack of intraspecific mates due to a disturbed demographic and spatial structure given the
presence of free-ranging dogs in the area (Boitani 1983, Ryabov 1985, Blanco et al.
1992). In Latvia, no data on hybridisation was available except for a single case
morphologically described from the early 1970s (Kponut 1971). However, the severe
hunting pressure during the mid-1990s facilitated by a state financed bounty system must
have influenced the wolf population in Latvia. It has declined both numerically and
spatially (see chapter 1.2.), which suggested that hybridisation might have happened
locally, where the wolf densities were low, as there is no shortage of potential mates -
free-ranging dogs. This was supported by occasional reports from hunters of abnormally
coloured wolves in some parts of Latvia. That was the impetus to start the current study.

Genetic samples were collected from wolves harvested in different parts of Latvia
and analysed in Italy (National Institute of Wildlife Research) and Sweden (Uppsala
University).

The aim of this study was to look for the occurrence of wolf — dog hybrids in
Latvia as well as to compare different methods of the genetic analysis used for detecting

hybridisation.
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SUMMARY

The identification of hybrids is often a subject of primary concem
for the development of conservation and management strategies, but can be
difficult when the hybridizing species are closely related and do not posses
diagnostic genetic markers. However, the combined use of mitochondrial
DNA (mtDNA), autosomal and Y chromosome genetic markers may allow
the identification of hybrids and of the direction of hybridization. We used
these three types of markers to genetically characterize a possible wolf-dog
hybrid in the endangered Scandinavian wolf population. We first
characterized the variability of mtDNA and Y chromosome markers in
Scandinavian wolves as well as in neighboring wolf populations and in
dogs. While the mtDNA data suggested that the target sample could
correspond to a wolf, its Y chromosome type had not been observed before
in Scandinavian wolves. We compared the genotype of the target sample at
18 autosomal microsatellite markers with those expected in pure specimens
and in hybrids using assignment tests. The combined results led to the
conclusion that the animal was a hybrid between a Scandinavian female
wolf and a male dog. This finding confirms that inter-specific hybridization
between wolves and dogs occurs in natural wolf populations. The incidence
of such hybridization may be negatively correlated with wolf population

density.
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INTRODUCTION

Hybridization is a natural process that can lead to speciation but also
an undesirable issue threatening the genetic integrity of endangered species
(Amold, 1997). Detecting the degree or extent of hybridization between
species is thus important for evolutionary studies of speciation processes, as
well as for conservation biology studies of species potentially in genetic
peril. Moreover, being able to detect individual cases of hybridization
events may be important from a management perspective. Studies on
hybridizing species and populations have increasingly sought to use genetic
markers that are unique for each taxon (Saetre et al., 2001), in some cases
combined with morphological characters (Beaumont et al., 2001). Also,
hybrid populations have been compared to pure populations to infer the
degree of gene flow (Reich et al., 1999; Madrigal et al., 2001). However,
given that hybridization is most likely between closely related taxa, in many
cases differentiation between hybridizing populations may be primarily in
the form of allele frequency differences rather than the frequent occurrence
of private alleles. Identifying individual hybrids in such cases may be
particularly problematic. The issue of potential hybridization between
wolves (Canis lupus) and dogs (C. familiaris) represents an example of this
situation.

Hybridization can occur between many species of the canid family

(Gray, 1954; Lehman et al., 1991; Mercure et al., 1993; Roy et al., 1996:
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Wayne and Brown 2001) and sometimes threatens the survival of
endangered canid species or populations (Nowak, 1979; Wayne and Jenks,
1991; Gottelli et al., 1994; Roy et al., 1994). The close relationship between
wolves and dogs, a consequence of their recent divergence (Vila et al.
1997), suggests that hybridization between these species could be especially
common since reproductive isolation may be not completely developed.
Wolves coexist with dogs across most of their range.

Wolf populations in Eurasia have become increasingly fragmented
during the last centuries (Mech, 1970; Wayne et al., 1992). Their numbers
have dramatically decreased and in most areas of Europe only small
populations survive in close contact with increasing numbers of humans and
domestic dogs (Promberger and Schréder, 1992). Itis under these
conditions that hybridization between wolves and dogs is most likely to
occur (Boitani, 1983; Bibikov, 1988; Blanco et al., 1992). Boitani (1984)
hypothesized that the recovery of wolf populations in Italy could have been
the result of hybridization with dogs and Butler (1994) suggested that
European wolf populations could be composed mainly of hybrids.

Despite these concerns, a recent review of genetic evidence has
suggested that wolf-dog hybridization may not be a threat even in small,
endangered wolf populations near human settlements (Vila and Wayne,
1999). Specifically, the analysis of mitochondrial DNA (mtDNA) suggests

that hybridization between wolves and dogs is uncommon, i.e. there is no
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clear evidence of introgression of dog mtDNA into wolf populations, except
a few cases in an east European wolf population (Randi et al., 2000).
However, this infrequent presence of dog mtDNA haplotypes in wolves
only implies that offspring of crosses between female dogs and male wolves
are uncommon or do not back-cross into wolf populations. The use of
mtDNA cannot provide any information about introgression of hybrids of
crosses between male dog and female wolf. The scarce genetic information
available on genetic markers corresponding to nuclear DNA suggests that
this type of cross could also be uncommon, but the evidence is only
circumstantial (Vila and Wayne, 1999). In fact, pairs composed of a female
wolf and a male dog have been observed in Russia, Israel, Italy and Spain
(Ryabov, 1985; Randi et al., 1993; Vila and Wayne, 1999; however, see
Randi et al., 2000). More detailed genetic studies using a variety of genetic
markers and in different populations are thus necessary to conclusively
address the issue of wolf-dog hybridization and, if it occurs, to understand
its directionality.

Hybridization with dogs could potentially be expected for
Scandinavian (Swedish+Norwegian) wolves. This wolf population,
presumed extinct during the 1970s, was founded by a very small number of
individuals in the early 1980s (Wabakken et al., 2001), and by the winter
2000-2001 was about 87-97 animals (Terje Bg, pers. comm.). In 1999, a

presumed juvenile wolf was found road-killed in southern Norway, close to
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Oslo. The uncommon morphology of the animal gave rise to questions
about its possible hybrid origin. In this study we combined the use of
mtDNA, autosomal and Y chromosome markers to analyze the identity of
this juvenile canid and we attempt to genetically characterize it as either a
pure Scandinavian wolf, a migrant from Finland or Russia, a domestic dog,

or a first generation hybrid between any of these groups.

MATERIAL AND METHODS
Samples

The study focused on two samples from the county of @stfold in
southern Norway: sample A was blood from a juvenile individual killed by a
car in October 1999 and sample B constituted snow with urine and blood
collected in March 1999. Sample A is derived from the suspected hybrid,
while sample B was assumed to correspond to the alpha female in oestrus
from a wolf pack close to the site where sample A was killed. As far as is
known, this female bred for the first time in 1999 (Terje Bg, pers. com.). In
the winter of 1998/99 she was in oestrus but snow tracking suggested she
was not yet paired to a male. However, during spring 1999 she was sighted
with a male wolf and in the summer a litter of at least four pups was
detected (Terje Bg, pers. com.).

Samples A and B were analyzed together with DNA samples

extracted from muscular tissue of wolves from Scandinavia collected after
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1980 (n= 25), Finland (n= 23), northwest Russia (n=24), Estonia (n= 23)
and Latvia (n =8), as well as of 44 domestic dogs. The dog samples
correspond to pure-bred Huskies, Eskimo dogs, Akita, Elkhound, Wolfspitz,
Great Pyrenees, Kuvasz and German Shepherd dogs. Although the dog
samples originated from the USA, we assume that members of the same
breeds in different continents will still be more similar to each other than to
different populations of wolves. A separate set of 38 male pure bred
Scandinavian dogs from diverse breeds was also genotyped for Y

chromosome markers.

Laboratory procedures

DNA was isolated using variations on phenol-chloroform extraction
methods (Sambrook et al., 1989). For sample B, snow containing urine and
blood was centrifuged for over 30 minutes to concentrate cells before
attempting DNA isolation.

Amplification of a 350 base pairs (bp) fragment of the mtDNA
control region I was performed via the polymerase chain reaction (PCR)
using primers Thr-L 15926 and DL-H 16340 (modified from Kocher et al.,
1989). PCR conditions and profile were as described in Vila et al. (1999).
PCR products were sequenced using Big Dye Terminator cycle sequencing
chemistry on an ABI 377 instrument (Perkin Elmer), following protocols

provided by the manufacturer. Sequences were aligned using the program



10

11

12

13

14

15

16

17

18

19

20

CLUSTAL W (Higgins et al., 1992) and checked by eye. All sequences
were compared to each other and to sequences available in GenBank and
databases previously developed (based on Ellegren et al., 1996; Okumura et
al., 1996; Taberlet et al., 1996; Tsuda et al., 1997; Vila et al., 1997; Pilgrim
et al., 1998; Vila et al., 1999; Randi et al., 2000), using the program
PAUP*4.0b8 (Swofford, 1998).

Eighteen autosomal microsatellites developed for dogs were selected
for this study: c2001, c2010, c2017, c2054, c2079, c2088 and c2096
(Francisco et al., 1996), vWF (Shibuya et al., 1994), u213, u250 and u253
(Ostrander et al., 1993), and PEZ01, PEZ03, PEZ0S, PEZ06, PEZ08, PEZ12
and PEZ20 (Perkin Elmer, Zoogen; see dog genome map at
http://www.fhcre.org/science/dog_genome/dog.html). In addition, one
highly polymorphic Y chromosome microsatellite, MS41B (Sundgqvist et al.,
2001), was analyzed. This marker was only genotyped in the additional set
of 38 pure bred male dogs and the target samples. PCR products, including
one fluorescently labeled primer, were run on an ABI 377 instrument
(Perkin Elmer) following protocols provided by the manufacturer. PCR
primers, conditions and profile, were essentially as in the original reports.
The alleles observed for each microsatellite were sized and scored using the
software Genescan 3.1 and Genotyper 2.1 (Perkin Elmer). Due to the small

amount of DNA extracted from sample B only a limited number of
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microsatellite amplifications could be successfully performed for this

individual.

Data analysis

To study the likelihood of finding one of the observed autosomal
genotypes in each one of the reference populations we used an assignment
test (Paetkau et al., 1995, 1998; Waser and Strobeck, 1998). This calculates
the log-likelihood of finding a certain genotype combination in each
population and assigns the individual to the population for which it has the
highest likelihood. From the moderate number of genotypes gathered from
cach population (n= 23-44) we cannot expect the samples to represent most
of the variability in the populations, although the allele frequencies should
be well represented. To characterize how well an individual genotype did fit
into the distribution of genotypes expected from each population, we
generated 1000 synthetic genotypes taking random alleles for each locus
according to their frequency. Similarly, we generated populations of 1000
synthetic genotypes of hybrids between dogs and Scandinavian wolves, and
between dogs and wolves from neighboring populations (see Thulin, 2000).
In these cases the synthetic genotypes contained one allele derived from
each of the two parent populations at each locus. We then calculated the
likelihood of assignment to the Scandinavian wolf population. If the

likelihood of the assignment of a target sample was outside the range
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observed for the 1000 synthetic genotype combinations we assumed that the
sample did not belong to this population. To standardize the likelihood
estimates, the log likelihood of assignment of the target sample to the wolf
population was subtracted from the log likelihoods of the synthetic
genotypes. After standardizing, the likelihood for the target sample becomes
zero. If the value zero lies outside the distribution of assignment likelihoods
for the synthetic population (or inside the 2.5% margins at each side of the
distribution), the hypothesis that the target sample belongs to that population
should be rejected. Since the number of microsatellites successfully scored
was different for each target sample, the analyses were redone for each of
the target samples including only the loci successfully amplified.

As a complement to the assignment test we also used a model-based
genetic mixture analysis developed by Pritchard et al. (2000) which is
implemented in the program Structure (available at
http://www.stats.ox.ac.uk/~pritch/software.html). This program is based on
a Bayesian approach and we used it to identify two groups (K=2) ina
sample composed of Scandinavian wolves and domestic dogs. Besides this
initial classification of each individual sample, we used Structure to estimate
the probability that each sample represented an immigrant or had a parent or
grandparent that was an immigrant.

Assuming that the female of sample B is the mother of sample A (see

below), we deduced the composition of paternally contributed alleles. We
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constructed a synthetic genotype homozygous for those alleles and
calculated its assignment likelihood to different populations. Thus, the
likelihood for the paternal haplotype is the square root of the likelihood for

the synthetic homozygous individual.

RESULTS
Mitochondrial DNA sequences

The Scandinavian wolf population is fixed for a mtDNA haplotype
H1 (Ellegren et al. 1996). This variant is also the most common in
neighboring populations, present in about 65% of north European wolves,
although it is not fixed in any of them (Table 1). Four different haplotypes
were observed in Estonia and Finland, and five in Russia. Haplotype HI has
not been reported in domestic dogs (Okumura et al., 1996; Tsuda et al.,
1997; Vila et al., 1997; and complete GenBank searches). Both sample A
and B were found to carry the HI mtDNA haplotype. We thus conclude that
the suspected hybrid was either a pure wolf or represented a hybrid with
wolf ancestry in the maternal line. However, the geographical origin of this

ancestry cannot be revealed by the mtDNA data.

Y chromosome microsatellite

Table 2 shows the alleles observed in one Y chromosome

microsatellite (MS41-B) in male wolves from northern Europe and in 38
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male dogs. Nine alleles have been observed in wolves: eight of them in the
Baltic States (Estonia and Latvia), six in Russia and four in Finland. A total
of eight alleles were observed in our sample of domestic dogs, including the
two alleles found in Scandinavian wolves and almost all of the alleles
observed in other wolf populations.

Among the two target samples the Y chromosome microsatellite was
successfully amplified in sample A only, confirming that this came from a
male and indicating that sample B was a female. The allele identified (222)
was not found in Scandinavian wolves, but has been seen in other North
European wolf populations and in dogs. Thus, this result does not
discriminate between a wolf or a dog as the father of sample A. However, it

suggests that the father was not a Scandinavian wolf.

Autosomal microsatellites

An assignment test comparing wolves from the Scandinavian
population and dogs clearly shows that the allelic distributions allow for
distinguishing between them (Fig. 1, all dogs are located above the
diagonal, indicating a higher likelihood of being dogs than wolves, whereas
all wolves are below the diagonal). Figure 1 also includes the target
samples. Sample A lies between the distributions of dogs and wolves, a
position that would be expected for a wolf-dog hybrid. Sample B appears at

the limit of the distribution of wolves. This sample has the highest
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likelihood, among all animals, of assignment to the Scandinavian wolf
population; this extreme position is likely to be a consequence of the low
number of microsatellites successfully scored for this individual (11). Its
likelihood of being a wolf is clearly higher than the likelihood of being a
dog.

To analyze if the target samples differed significantly from the
distribution of expected haplotypes for either Scandinavian wolves, dogs or
F, hybrids, we analysed the distribution of the log likelihood of assignment
to the Scandinavian wolf population of three groups: 1000 synthetic hybrids,
1000 synthetic dogs and 1000 synthetic Scandinavian wolves. Figure 2
(left) shows that the genotype combination of sample A is significantly
different from that expected for pure dogs or wolves, but is inside the
distribution for F; hybrids. Figure 2 (right) indicates that the genotype of
sample B is outside the expected distribution for hybrids or dogs, but inside
the distribution expected for Scandinavian wolves. A similar analysis shows
that none of the target samples can be identified as a wolf immigrant from
Finland or Russia (Table 3). We also tested if the assignment likelihoods of
sample A and B were outside the expected distribution for a Fy hybrid
between a dog and an immigrant. The target samples were outside the
distributions in both cases and thus this possibility could be excluded as

well (analyses not shown).
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The allelic composition of the two target samples is indicated in
Table 4. For 10 out of 11 loci for which genotyping was successful for both
sample A and B, sample B is compatible with being the parent of sample A.
However, one locus (c2079) excludes this possibility: sample A is
heterozygote for alleles 275 and 283, whereas B is homozygote for allele
271. We consider a technical artifact to be the most likely explanation for
this non-congruence and that sample B is indeed parent to sample A. The
quality and quantity of the DNA extracted from the thawed snow (sample B)
might have been so low that allelic dropout has occurred. Allelic dropout,
the accidental lack of amplification of one allele, is more common in
samples of poor quality (Taberlet et al., 1999). This idea lends support from
the fact that seven loci failed to amplify for sample B and possibly also from
the fact that 10 out of 11 (91%) of the amplifying loci appeared
homozygous. The average observed heterozygosity for all Scandinavian
wolves for the 18 microsatellite markers was 0.65 (S.D.= 0.16) and,
consequently, for 11 loci typed for sample B we would expect to have
around 7 heterozygous loci. Unfortunately, the small amount of DNA
obtained for sample B did not allow for further amplifications that may have
detected allelic dropout.

Making the tentative assumption that sample B represents the mother
of sample A, we determined the paternally contributed allele at 13 loci

(Table 4). As above, the origin of the paternal haplotype was assessed by
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comparison to synthetic genotypes (Table 3). The likelihood of obtaining
this haplotype from the Scandinavian, Finnish or Russian wolf population is
extremely low and outside their expected distribution expected. Also, this
haplotype is not expected from a hybrid between a Scandinavian wolf and a
domestic dog. However, the likelihood for the paternal haplotype falls
inside the distribution for pure dogs.

Additional support for these results was provided by the model-
based method of Pritchard et al. (2000). All Scandinavian wolves had a
probability of at least 0.95 of being classified as pure wolves (the
probability was higher than 0.99 for 92% of the wolves). Similarly, all dogs
but one had a probability higher than 0.95 of being genetically identificd as
pure dogs. The target sample B, in spite of its incomplete genotype, had a
probability of 0.998 of corresponding to a pure Scandinavian wolf. On the
other hand, the corresponding probability for sample A was only 0.264. For
this sample, the probability of having one dog as parent was 0.402 and the
probability of having it as a grand parent was 0.334. The probability of
assignment to the dog population was 0.000. Consequently, sample A was

likely to have a hybrid origin (probability= 0.402+0.334= 0.736).

DISCUSSION
The absence of species-specific genetic markers seemingly makes

the identification of hybrids difficult, but the recent development of methods
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aimed at identifying inter-population migrants based on the initial
characterization of allelic distributions in the parent populations (species)
offer new means for hybrid identification (Paetkau et al., 1995; Pritchard et
al., 2000). In addition, the combined use of autosomal markers and both
paternally and maternally inherited markers may allow the direction of
hybridization events to be determined. However, such precise knowledge on
hybridization has so far not been possible to derive due to a general lack of
polymorphic Y chromosome markers. This study therefore represents one of
the first applications of Y chromosome polymorphisms, together with
mtDNA and autosomal markers, to study hybridization iq nature (c.f. Evans
et al., 2001). The combined use of the markers allowed us to conclude that a
hybridization event between dog and wolf had occurred in the endangered
Scandinavian wolf population. The direction of hybridization was a male
dog paired with a female wolf, the latter coming from the Scandinavian wolf
population. Indeed, Vila and Wayne (1999) suggested that if wolves and
dogs would hybridize, the most likely direction is male dog crossing with
female wolf. However, the lack of observable effects on the wolf
populations led these authors to suggest that survival of hybrid pups could
be difficult because dog fathers are less likely to help to raise the offspring
and because their integration in wolf packs could be difficult.

An important consequence from our results is the confirmation, with

compelling genetic evidence, that hybridization between wolves and dogs
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does occasionally occur in the wild and that hybrids can be successfully
raised. However, as all 25 Scandinavian wolves included in the study are
clearly differentiated from domestic dogs, i.e. do not show signs of recent
hybridization, this indicates that hybridization may be an uncommon event.
The generation of synthetic genotypes for both pure specimens and
hybrids allowed an intuitive representation of the variability that can be
expected in each population group. This method allowed us to infer that the
genotype of the target sample A would be very uncommon for pure dogs or
Scandinavian wolves. The generation of synthetic genotypes is dependent
on a fairly accurate knowledge of the allelic frequencies. The low genetic
variability of Scandinavian wolves (Ellegren et al., 1996; Ellegren, 1999)
simplifies the estimation of the allele frequencies, but this can be a harder
task for dogs. The strong genetic fragmentation of dogs into breeds may
limit the power of hybridization tests like the one we present here. Modern
breeding practices imply the almost complete reproductive isolation
between breeds, each of them with a small effective population size, leading
to fast inter-breed differentiation due to genetic drift (Lingaas et al., 1996;
Zajc et al., 1997; Wilton et al., 1999). The selection of local dogs belonging
to the breeds that could be most likely to hybridize could increase the
resolution of the test, allowing for an increase in power that could enhance

the likelihood of detecting F> hybrids and backcrosses.

17



10

11

12

13

14

15

16

17

18

19

The birth of a litter had been detected in the area where the
individual corresponding to sample A was killed. During autumn 1999 five
cubs were observed. The killed animal was assumed to be one of these
pups. Direct observation of the litter had suggested that these animals could
be of hybrid origin. The determination of the hybrid status of sample A
confirmed the suspicion and led to the management decision to remove its
presumed siblings. As a result of the management efforts, two of them were
killed by government officials. Another one is believed to have been
illegally killed, and the last one is unaccounted for (Terje Bg, pers. comm.).
This action should have reduced the chances of dog genes introgressing into
the wolf population.

Further research is necessary in order to confirm if fragmented and
low density wolf populations that coexist with larger number of domestic
dogs are at high risk of hybridization, as suggested (Boitani, 1983; Blanco et
al., 1992). If this is shown to be the case, management strategies that could
result in the decrease of the density of already threatened wolf populations,

or in the disruption of social groups, should be avoided.
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Table 1. Mitochondrial DNA haplotypes in wolves from Northern Europe

and in the target samples.

Populations

Scand. Finland Russia Estonia Sample 4 Sample B

H1 25 10 6 19 X X
H2 2

H3 3

H4 10 12 1

HS 2 I

H6 1

H7 1 2




Table 2. Y chromosome microsatellite alleles (locus MS41-B) observed in

male wolves from Northern Europe (data from Sundqvist et al. 2001), pure-

bred dogs. and in the target sample 4.

MS41-B alleles (bp): 212 214 216 218 220 222 224 226 228
Scandinavia 3 9
Finland 6 S 2 3
Russia 8 13 | 1 1 2
Baltic States (Estonia+Latvia) 1 5 5 5 5 - 3 3
Dogs 6 2 8 7 3 > 3 B
Sample 4 X




Table 3. Proportion (P) of 1000 synthetic genotypes in which the likelihood of assignment to the respective wolf population is
lower than the likelihood of assignment obhserved for the target samples (A4, B and {or the synthetic father, see text). Figures
shown in bold indicate those tests where the sample could not be excluded from the simulated distribution. N is the number of

microsatellite Joci constdered for the analysis.

Sample A Sample B Synthetic father
Synthetic population:  Assigned to: P N P N P N
1000 Scand. wolves  Scuand. woll pop. 0.000 18 0.917 I 0.000 13
1000 dogs Scand. wolt pop. 1.000 14 1.000 8 0.256 10
1000 F, Flybrids* Scand. wolt pop. 0.648 14 1.000 8 0.000 10
1000 Finnish wolves  Iinnish wolf pop. 0.000 18 0.000 11 0.000 13
1000 Russian wolves  Russian wolt pop. 0.000 18 0.002 11 0.000 13

*T) Hybrid: Dog X Scandinavian woll



Sample 4 Sample B Synthetic father

Synthetic Population  Assignment P N P N P N
10:

1000 Scand. Wolves Scand. Wolf  0.000 18 0917 11 0.000 13
(-3.79) (N/A) (-11.3)

1000 Dogs 1.000 14 1.000 8 0.256 10
(+1.2) (+4.10) (N/A)

1000 F, Fybrids 0.648 14 1.000 8 0.000 10
[Nog X Scand. Wolves)| (N/A) (+1.70) (-2.08)

1000 Finnish Wolves 0.000 18 0.000 11 0.000 13
(-1.19) (-0.70) (-3.31)

1000 Russian Wolves 0.000 18 0.002 1 (-4.27y 13

(-2.89) (N/A)

-



Table 4. Microsatellite alleles identified for each target sample. The last
column indicates alleles that could be identified as coming from the father

of 4 assuming that B is the mother.

Paternal allele for

Locus Sample 4 Sample B sample A
c2001 149/153 153/153 149
c2010 225/237

c2017 258/266

c2054 148/152 148/148 152
c2079 275/283 271271

c2088 131/135 127/135 131
c2096 95/103 95/95 103
PEZ01 112/120 120/120 112
PEZ03 132/138 138/138 ' 132
PEZ05 96/104 96/96 104
PEZ06 174/174 174/174 174
PEZ08 238/238 238
PEZ12 2721272 272
PEZ20 177/177 177/177 177
u2l3 159/162

u2s0 126/138

u2s3 106/112 106/106 112
VWF 157/157 157

32



FIGURE LEGENDS

Figure 1. Log likelihood of assignment for dogs (open triangles) and
Scandinavian wolves (black circles). The log likelihoods for the two target

samples (4, B) are also indicated.

Figure 2. Distribution of the log likelihood of assignment to the
Scandinavian wolf population of 1000 synthetic genotypes corresponding to
dogs. Scandinavian wolves and F; hybrids between dogs and wolves.
Values are standardized by subtracting the log likelihood calculated for each
target sample. [f the value 0 (corresponding to the target sample) is outside
the distribution. we can conclude that the genotype of the target sample is

unlikely to occur in the dog, wolf or hybrid population.
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Paper IX

4.2.2. Hybridisation between wolves and dogs in Latvia as documented

using mitochondrial and microsatellite DNA markers



Mammalian Biology

e e e B et P

Zeitschrift far S3ugetierkunde

Mamm. biol. 67 (2002) 79-90
© Urban & Fischer Verlag
hip:/iwww.urbanfischer. de/journals/mammbiol

o

Original investigation

Hybridisation between wolves and dogs in Latvia as
documented using mitochondrial and microsatellite
DNA markers

By ZANETE ANDERSONE, V. LUCCHINI, E. RANDI, and J. Ozouns

Kemeri National Park, Jirmala, Latvia; Istituto Nazionale per la Fauna Selvatica, Ozzano dell'Emilia, Italy; State
Forest Service, Riga, Latvia

Receipt of Ms. 11.09. 2000
Acceptance of Ms. 24. 07. 2001

Abstract

Crossbreeding between wolves and dogs in the wild has been sometimes reported, but always
poorly documented in scientific literature. However, documenting frequency of hybridisation and
introgression is important for conservation of wild living wolf populations and for the management
of free ranging dogs. Here we report the results of molecular genetic analyses of 31 wolf samples
collected in Latvia from 1997 to 1999, including six pups originated from a litter found in northern
Latvia in March 1999, and six wolves showing morphological traits that suggested hybrid origin.
Nucleotide sequencing of the hypervariable part of the mtDNA control-region and genotyping of
16 microsatellite loci suggested that both pups and the morphelogically anomalous wolves might
originate from crossbreeding with dogs. Causes of wolf-dog crossbreeding, as well as possible man-

agement effort to avoid further hybridisation in the wild, are discussed.

Key words: Canis lupus, feral dogs, hybridisation, Latvia

Introduction

Recent genetic findings (Tsupa et al. 1997;
Vira et al. 1997; Ranpt et al. 2000) indi-
cated that, in agreement with morphologi-
cal, ethological and chromosomal data
(Herre and Rours 1990), wolves (Canis lu-
pus) and dogs are closely related, wolves
being the only ancestors of domestic dogs
(Gerrver and Nausmov 1967; Herre and
Rours 1990). Wolves and dogs have identi-
cal karyotypes, can hybndise and produce
fertile offspring in captivity and, eventually,
also in nature where they meet (MENGEL
1971: ViLA and Wayne 1999). Often wolves
and free-ranging or feral dogs use different

1616-5047/02/67/02-079 §15.00/0.

ecological niches (Borrant et al. 1995), but
their interactions are varable and may
range from a sort of predator—prey rela-
tionship to coexistence, which ultimately
may lead to crossbreeding and hybridisa-
tion (VILA and Wavyne 1999). Risk of hybni-
disation in the wild could be higher in areas
where wolves are rare and in contact with
free-ranging dogs, as it was documented
for the Ethiopian woll Canis simensis (Got-
TELLI et al. 1994), and feared for some wolf
populations in Europe (BurLer 1994). Hy-
bridisation has the potential to produce
morphological, physiological and behav-
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ioural changes in captive and wild-living
canids (MENGEL 1971; THURBER and PeTER-
son 1991; Larrviere and Crete 1993).
Therefore, the introgression of domestic
genes may threaten the integrity of the gene
pool of wild canids (Borrant 1984; GotTeLLI
et al. 1994). Moreover, hybridisation be-
tween wolves and free-ranging dogs de-
serves serious attention because of its eco-
logical and management consequences. For
example, wolf-dog hybrids tend to have
synanthropic behaviour and are more diffi-
cult to control than wolves (Bisikov 1955).
Occasional crossbreeding between wolves
and dogs in the wild were observed in Italy
(Borrant 1983), Russia (Bmsikov 1985),
Ukraine (Garaka 1969; Gursky 1975), Be-
larus (V. SmorovicH, pers. comm.), and in
other European countries as well. However,
field observations and genetic studies (Bor-
TANI 1983: ViLA and WavNE 1999: Ranpi
and Lucchamnt 20(1) suggest that cross-
breeding might be very limited in west Eur-
opean wolf populations, while it might be
more frequent in some parts of eastern Eur-
ope (Bieixov 1985; Ranp1 et al. 2000).

Vira et al. (1997) and Ranpr et al. (2000)
showed that nucleotide sequences from the
hypervariable part of the mitochondrial
DNA control-region (mtDNA CR) define
haplotypes that are different in most of the
European wolf populations, and not shared
with any of the dog breeds studied so far.
Thus, mtDNA CR haplotypes can be used
as maternal genetic markers to detect wolf-
dog hybridisation. Moreover, Ranpi and
Luccrint (2001) used a panel of canine mi-
crosatellite loct (NerF et al. 1999; Dotr et
al. 2000), hypervariable biparental genetic
markers, which can be used to identify indi-
vidual wolf and dog genotypes, and to de-
tect cases of hybridisation and gene intro-
gression.

A putative case of wolf-dog hybridisation in
the wild was described in 1971 in eastern
Latvia, based only on morphological obser-
vations (Kronrr 1971). In the 1990s, hunters
periodically reported the presence of even-
tual wolf—dog hybnds in Latwvia (I. Jaunpu-
JENs, pers. comm.). Therefore, within the
wolf research project carried out from 1997

to 1999 by the State Forest Inventory Insti-
tute, collection of wolf tissue samples for
genetic analyses started.

The aim of this study was to describe the
genetic status of Latvian wolves and, using
genetic markers to document occurrence of
wolf—dog hybridisation.

Material and methods

Wolf hunting in Latvia is permanently allowed as
the means of population control. In 1997-1999,
about 800 wolves were shot. Hunters were ob-
liged to report hunted wolves. and a portion of
the carcasses was used for investigations. For this
study, 31 well-preserved muscle samples were col-
lected in 1997-1998, directly by hunters or by our-
selves, when visiting the local forestry districts.

In March 1999, a litter of seven two-weeks-old
pups was found in the wild in northern Latvia.
These pups showed variable coat colours, suggest-
ing hybridisation. Six pups were grey, one was
black with white spots on the paws and breast.
Most of the pups had pendant ears: four of them
had five digits on at least one hind paw, and one
pup had six digits (the fifth was divided into
o). Blood samples were collected from six pups.
Samples were also collected from their potential
mother, a wolf-like female with the signs of recent
lactation, and the potential father, a male with ab-
normal coat colour indicating hybndisation. Both
were shot in the same area where the hybrid pups
were found. The female also showed dog-like
skull traits, which were determined using critena
of Suminska (1975). These two animals were sup-
posed to be the potential parents of the hybrids,
because both were regularly observed (dircctly
and by snow-tracking) in the area where the pups
were later found. Other six wolves, collected in
Latvia, were identified as potential hybrids be-
cause of abnormal morphological traits, such as
coat colour or dog-like skull traits (Suminskl
1975).

Tissues and blood samples were preserved in
100% ethanol, and in a Trs/SDS storage buffer
(LonGMiIRE et al. 1988) at -20°C. Total DNA was
extracted from about 30-50 mg of each muscle
tissue sample using a guanidinium-silica protocol
(GerLoFF et al. 1995). A standard CHELEX boil-
ing procedure (WAaLsH et al. 1991) was used to ex-
tract DNA from 100 microliters from each blood
sample.

The entire (mtDNA CR) was PCR-amplified in
all samples using primers L-Pro and H-Phe, which
were originally designed from mammalian con-
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sensus sequences of the tRNA-Pro and tRNA-
Phe genes, respectively (Douzery and Ranpi
1997; Ranpr et al. 2000). PCRs were carried out
on a Perkin Elmer 9600 thermocycler, using the
following steps: initial denaturation at 94°C for
2 minutes. 30 cycles at 94°C for 15 seconds, 55°C
for 15 seconds, 72°C for 1 minute, and a final ex-
tension at 72°C for 3 minutes. Amplification
products were purified from low-melting agarose
gels using Gene Clean II (Biol01, La Jolla, CA).
Double-strand cycle sequencing was performed
using the PRISM Dye Terminator Kit (ABI), ac-
cording to manufacturer’s instructions, with the
external primer L-Pro and the internal primers
H350 (5-GGG CCT GAA GTA AGA ACC
AGATGC C-3).

Electrophoresis of the purified sequencing prod-
ucts was carried out using an ABI 373A automatic
sequencer. Sequences were aligned to a set of
available miDNA CR haplotypes from European
wolves (Ranpr et al. 2000), using the software
CLUSTALW (Tuompsox et al. 1994). Sequence
divergence and phylogenetic relationships among
the haplotypes were estimated by neighbor-joining
analysis (NJ; Sarrou and Ne1 1987) of pairwise Ta-
mura-Nei genetic distances (TN: TaMURA and N
1993), using the computer program PAUP* 4.0
(SworrForD 1998).

Individual genotypes were determined using a set
of 16 microsatellites (Ranor and Luccaim 2001),
originally derived from dogs (NerFF et al. 1999),
which are polymorphic in welfl populations (Roy
et al. 1994; ELLEGREN et al. 1996; DoLF et al.
2000). These microsatellites were PCR-amplified
in volumes of 10 microliters (contaimng 50 ng of
DNA solution, 10 mM Tris-HCl, pH 8.3, 50 mM
KCl. 1.5MgCls, 0.1 pg BSA. 2nmol of each
dNTP, 0.25 units of Tag polymerase and 1-5 pmol
of fluorescently labelled primers) using a Perkin
Elmer 9600 thermal cycler. The microsatellites
were analysed using an ABI 373A automatic se-
quencer and the software GENOTYPER 2.1. In-
ter-individual relationships and assignment tests
of microsatellite genotypes were performed using
the programmes KINSHIP 1.2 (GooDNIGHT and
Quetter 1999), and STRUCTURE (PRITCHARD
et al. 2000), respectively.

Results

Mitochondrial DNA CR haplotypes in the
Latvian samples

We extracted 31 DNA samples from Latvian
wolves listed in table 1. Based on pheno-

types, individuals W448 to W468 (n=19)
were identified as pure wolves, individuals
W452 and W526 to W530 (n = 6) were iden-
tified as putative hybrids, and W513 to
W518 (n=6) were the hybrid pups. From
these samples we sequenced about 294 nu-
cleotides from the hypervanable part of the
mtDNA CR, which were aligned and added
to an extensive collection of canine mtDNA
CR sequences (Ranpr et al. 2000). The NJ
tree depicting phylogenetic relationships
among these sequences (Fig. 1) showed that
sequences from the 19 Latvian wolves joined
into two distinct groups of wolf haplotypes.
The first one (including samples W449,
W453, and W456) joined into a basal wolf
clade (supported by BP =59%) related to
other wolf and dog sequences. All the other
Latvian sequences joined more derived
clades (one supported by BP=70%. plus
closely related haplotypes W450 and W458)
including only those wolf haplotypes, which
are distinct from any other known dog hap-
lotype.

The six hybnd pups (W513 to WS518)
showed a unique mtDNA CR sequence,
which was identical to other Latvian wolf
haplotypes (Fig. 1), thus suggesting that
their mother was a wolf In fact, female
W529, which was indicated as the putative
hybnd mother of the pups. showed the
same miDNA CR haplotype of the pups.
Male W452, which was indicated as the pu-
tative hybrid father of the pups, showed a
unique haplotype, not shared with any
other wolf, which was related to the Latvian
wolves joining the basal clade (Fig. 1). The
other four putative hybrids showed two dis-
tinct mtDNA haplotypes: the first one (in
samples W326. W527, and W328) was iden-
tical with the haplotype of the hybrid pups,
the second one (W530) joined a clade in-
cluding only dog haplotypes. Thus, we sug-
gest that sample W530 had a mtDNA of do-
mestic origin.

Microsatellite variability and identification
of pup genotypes

The distributions of allele frequencies at
16 microsatellite loci (Fig. 2) in the studied
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Table 1. List of the Latvian wolf samples studied.

Sample label Sampling locality Phenotype

Wa48 Latvia Walf

W449 Latvia Wolf

Was0 Latvia Wolf

W4s1 Latvia Wolf

W4s3 Latvia Wolf

w454 Latvia Wolf

W4s55 Latvia Wolf

W456 Latvia Wolf

W457 Latvia Wolf

w458 Latvia Wolf

W459 Latvia Wolf

W40 Latvia Wolf

W46l Latvia Wolf

wsie2 Kostantinova Wolf

w463 Kostantinova Waolf

Wab4 Kostantinova Wolf

W467 Latvia Wolf

W468 Latvia Wolf

W469 Latvia Wolf

w529 Dik{i (North Latwia) Putative hybrid mother
w452 Aloja (North Latvia) Putative hybrid father
W513 Aloja (North Latwia) Hybrid pup

W514 Aloja (North Latvia) Hybrid pup

W515 Aloja (North Latvia) Hybrid pup

W516 Aloja (North Latvia) Hybrid pup

w517 Aloja (North Latwia) Hybrid pup

W518 Aloja (North Latvia) Hybrid pup

w526 Padure (West Latvia) Putative hybrid wolf
ws27 Aloja (North Latvia) Putative hybrid wolf
w528 Padure (West Latvia) Putative hybrid wolf
w530 Kuldiga (West Latvia) Putative hybrid wolf

Latvian wolves and in the putative hybrids
were compared to a sample of 95 dogs (data
from Ranpr and Luccuint 2001). The hy-
brid pups showed several alleles that were
present only in the dog sample and that
were absent from the Latvian wolves. For
example, alleles 97 and 107 at locus CPH2
of hybrid pups were absent in the Latvian
wolf sample. while they were present at re-
latively high frequency in dogs. Also, al-
leles 173 at locus CPH7, 152 at locus
CPH9, 129 and 149 at locus C09.250, and
158 at locus vWEX of hybrid pups were
shared only with dogs. On the other hand,
alleles 203 at bocus CPH12 and 134 at locus
vWF, which were shared between the pups
and the Latvian wolves, were absent in the

dog sample (Fig.2). These results, there-
fore, suggest a hybrid origin of the pups.

The assignment test. performed with
STRUCTURE, showed that all dogs and
all the Latvian wolf samples were assigned
to two distinct clusters (cluster I and II, re-
spectively) with individual probability va-
lues q 20.93 (Tab. 2). Using the dogs and
Latvian wolf samples as population refer-
ence we performed an assignment test on
all pups and putative hybrids. All of them
showed a mixed ancestry in both dog and
wolf clusters, except wolf W528 that was as-
signed to the Latvian wolf population (clus-
ter II) with q=0.90. Wolves W526 and
W527 were also assigned to the wolf cluster
but with a q < 0.90. Sample W530, the one
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Fig 2. Distributions of the allele frequencies at 16 microsatellite loci in 95 dogs (grey bars; data from Ranor and
Luccuing, 2001), in the 19 Latvian wolves studied (black bars) and in the putatively hybrid wolves (white bars).
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Table 2. Results of the assignment of individual microsatellite genotype to distinct cluster I and II, performed
with STRUCTURE (K = 2; Usepopinfo = 1). The g values reported indicate the probability of individual genotypes
to have ancestry in one or two genetic clusters. For sample identification see Tab. 1.

Sample Cluster I Cluster IT
(dogs) (wolves)
Dogs 20.93 <0.07
Latvian wolves <0.07 =0.93
W452 putative father 0.37 0.63
W529 putative mother 0.52 0.48
W513 pup 0.82 0.18
W514 pup 0.72 0.28
W515 pup 0.73 0.27
W516 pup 0.46 0.56
W517 pup 0.65 0.35
W518 pup 0.77 0.23
W526 putative hybrid 0.12 0.88
W527 putative hybrid 0.12 0.88
W528 putative hybrid 0.10 0.90
W530 putative hybrid 0.86 0.14

which showed a dog mtDNA haplotype,
was assigned to the dog cluster with a high
probability (q = 0.86), thus suggesting it
could be a hybrid back-crossed into the
dog population or simply a stray dog. The
putative hybrids W329 and W452 presented
the more evident ancestry in the dog popu-
lation with a probability to be assigned to
the dog population of q = 0.52 and q =0.37,
respectively.

Analyses of relatedness performed using
KINSHIP allowed estimating the likelihood
of two hypothetical pedigree relationships,
a primary versus a null hypothesis, for each
individual pair. Likelihood ratios of pri-
mary/null hypotheses >1 suggest that the
primary hypothesis is the most probable,
with confidence levels computed by simu-
lating 10 000 dyads sampled from the allele
frequencies of the reference population. In
this study, we tested a primary hypothesis
of first-order relationships (e.g., dyads re-
present full sibs or parental-offspring with
expected relatedness r=0.5) versus a null
hypothesis of no relationships (r=00) in
all the genotypes found in the study areas.
When ratios between primary and null hy-
pothesis are statistically significant, we can
reject the null hypothesis and avoid a
type II error (that siblings are incorrectly

classified as unrelated) at a given level of
significance. Results showed that the puta-
tive mother W529 had a highly significant
p<0.001) parental relationship with the
pups. Thus, both mtDNA and microsatellite
data suggested that the six pups are hybrids,
and that female wolf W5329 might be their
(hybrid) mother. Wolf W452 resulted not
significantly related to the pups, indicating
that probably it was not the father.

Discussion

Recent studies (ViLA et al. 1997; Ranp1 et
al. 2000) indicated that nucleotide se-
quences from the hypervariable part of the
mtDNA CR define haplotypes that are dif-
ferent in most of the European wolf popu-
lations, and not shared with any of the dog
breeds studied so far. Thus, mtDNA CR
haplotypes can be used as maternal genetic
markers to detect wolf—dog hybridisation.
Moreover, DorF et al. (2000) and RanpI
and Luccsint (2001), using canine microsa-
tellites to identify individual Italian wolf
and dog genotypes, showed that these loci
can be used to detect wolf-dog hybridisa-
tion and introgression of domestic genes
into wild-living wolf populations.
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Extensive molecular analyses of wolves in
Spain (ViLA et al. 1999) and Italy (RaNDI et
al. 2000; Ranpi and Luccumi 2001) sug-
gested that crossbreeding with dogs and in-
trogression of domestic genes into wild po-
pulations is rare in western Europe.
However, mtDNA data documented some
putative cases of hybridisation in east Euro-
pean countries (Ranpr et al. 2000). Results
from this study confirm that crossbreeding
of wolves and dogs might occur more fre-
quently in eastern Europe than elsewhere.
Rates of hybridisation and introgression
might vary due to vanable local ecological
conditions or due to the relative density of
wild living wolves and free ranging dogs.
Field observations and genetic analyses pre-
sented in this study document the occur-
rence of wolf-dog crossbreeding in Latvia,
A litter of wolf pups found in March 1999
in northem Latvia showed a mtDNA CR
haplotype that was previously found in
wolves from Finland (haplotypes W7 and
WS in Ranpi et al. 2000). These wolf haplo-
types are distinct from the dog haplotypes
described so far. However, results of assign-
ment tests based on microsatellite allelic
variability, and external morphological fea-
tures concordantly indicate a hybrid origin
of the litter. Morphologically all six pups re-
sembled mongrels, having coat colour unu-
sual for wolves. Such kind of coat colour
variability of wolf-dog hybrids, which fre-
quently show white spots or are darkly col-
oured, has been reported in the literature
(Bieikov 1985; ZiMeN 1997). Moreover, the
observed period of delivery, which occurred
at the end of February, was not typical for
wolves in Latvia, where pups usually are
born in late April-May.

About 44% of the Latvian territory is still
forested, the proportion of forested areas
ranging from 25% in southern Latvia, the
region with the most intensive agriculture,
up to more than 70% in western and north-
ern Latvia. These habitat conditions are
very favourable for wolves. Prey species, in-
cluding moose Alces alces, red deer Cervus
elaphus, roe deer Capreolus capreolus, wild
boar Sus scrofa, European beaver Castor fi-
ber, mountain and brown hare Lepus timi-

dus and L. europaeus, and many small prey
species are also abundant. In the area,
where the hybrid pups were found, all these
prey species are present and the forest cov-
erage is high (about 50%). Nevertheless,
the potential mother of the hybrid pups was
observed to feed regularly at garbage sites.
The limited available data do not allow esti-
mating the extent and rate of wolf-dog
crossbreeding in Latvia. However, the docu-
mented cases of crossbreeding suggest that
hybridisation may be a threat to wild living
wolves, at least in some areas of Latvia.
Hybridisation might be sustained by several
factors. First, the number of free-ranging
dogs is very high in Latvia (Fig 3). In 1971,
there were 174000 stray dogs in the coun-
tryside (TaurinsH and Yanson 1975). Only
some of these dogs were truly feral. and
most of the others were free ranging dogs
owned by farmers. Dog owners in the coun-
tryside are still not aware or simply do not
care about the possible consequences of
keeping free-ranging dogs. It is a common
practice in the rural areas of Latvia for
owners to let dogs roam freely nearby their
farms. Free ranging dogs differ from small
to large sized breeds, but German shepherd
dogs and similar morphotypes are common
and can be appropriate partners for disper-
sing solitary wolves.

The intensive wolf hunting that occurred
during the last years could also favour cross-
breeding with dogs. Wolf density in Latvia
fluctuated widely depending on hunting ac-
tivity. In the 20" century, the number of
wolves in the country ranged from almost
zero up to more than 1000 (ANDERSONE
and Ozovrins 2000a). Now wolf hunting in
Latvia is allowed throughout the year. The
annual hunting bag in the middle of the
1990s exceeded 300 individuals (Fig. 3). Such
a severe hunting pressure caused a sharp po-
pulation decline, and both wolf population
size and range decreased in the last few
years across the country. Currently, the wes-
tern and eastern parts of the Latvian wolf
population are, at best, only weakly con-
nected (Fig. 4). Genetic drift due to popula-
tion isolation and decline could have already
produced some morphological divergence
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Fig. 3. Number of wolves and stray dogs hunted in Latvia, 1991-2000 (according to data of the State Forest

Service).
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Fig. 4. Distribution of counted and shot wolves in Latvia, 2000. The grey shading indicates forest distribution.
Altogether, 144 wolves were shot from 1 April 1999 till 31 March 2000 (according to data of the State Forest Ser-
vice). @ more than one specimen shot in 3 local forestry district (ca 150-200 km? area); » one specimen shot in
a local forestry district; O no specimen shot but occurrence recorded
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(AnpErsoNE and Ozouins 2000b) and may
reduce genetic diversity and raise rates of in-
breeding in the future (Ranp1 1993).

Rates of crossbreeding could be higher in
wolf populations surviving at low density
(Randi and Lucchini 2001). All reported
cases of hybridisation in Latvia, the present
one from northern Latvia, one in the 1970s
(Kronir 1970) and one from western Latvia
(I. JaunpusENs, pers. comm.) occurred in
areas of low population density, where few
wolves are present, according to the annual
census data of the State Forest Service
(Fig. 4). These areas are forested, and can
provide predators with prey and den sites,
thus allowing stray dogs to survive in the
wild.

Wolves often prey on dogs (Bisikov 1985;
SaBanesev 1988). which constitute 22% of
all domestic animals attacked by wolves in
Latvia (ANDERSONE et al. 2001). However,
when wolf population density is low and
their social structure is disrupted, wolves
can interbreed with widespread free-ran-
ging dogs (Bisikov 1985). It is obvious that
dogs’ keeping regulations are crucially im-
portant for forested areas where feral dogs

Zusammenfassung

can find excellent habitat and crossbreed
with the few wolves present or with migrat-
ing wolves invading the area.

This study suggests that, locally in Latvia,
the social structure of wolf populations
may have been disrupted. thus leading to
increasing hybridisation.
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Hybridisation von Wolfen und Hunden in Lettland, dokumentiert iiber mitrochondriale

und Mikrosatelliten-DNA-Marker

Uber die Kreuzungen von Wélfen und Hunden in freier Wildbahn wurde manchmal berichtet, aber
wenig oder gar nicht in der wissenschaftlichen Literatur dokumentiert. Es erscheint aber von Be-
deutung, Vorstellungen iiber die Haufigkeit derartiger Bastardierungen zu erhalten, da Introgressio-
nen von Hundegenen in das Wolfgenom von unmittelbarer Relevanz fiir den Schutz der Wélfe und
das Management von frei laufenden Hunden ist. In dieser Studie wurden von 31 Wélfen molekular-
genetische Analysen durchgefiihrt, darunter waren auch sechs Welpen eines Wurfes aus dem Norden
von Lettland. Sechs dieser Wélfe wiesen morphologische Kennzeichen auf, die auf Hybridisation mit
Hunden hindeuteten. Die nukleotide Sequenz des hypervariablen Teils der mtDNA und der Genotyp
von 16 Microsatellit-Loci deuteten darauf hin, daR sowohl die Welpen als auch die morphologisch
verdachtigen erwachsane Wolfe Hybriden waren. Die Ursache derartiger Kreuzungen und auch mog-
liche Managementmalnahmen zur Vermeidung derartiger Vorkommnisse werden diskutiert.
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4.3. Discussion and conclusions

Traditionally, hybridisation between wolves and dogs was detected by
morphological features (Tamaka 1969, Kponut 1971, Ryabov 1985, Stubbe, 1989, Zimen
1997), which is not a reliable method as hybrids can be morphologically very similar to
wolves (Ryabov 1985). Unusual pelt colour and pup delivery times were the most
common indications of hybridisation (Ryabov 1985). Some attempts to distinguish
between metrical parameters of wolves and dogs or hybrids appeared to be unsuccessful
(Suminski 1975b, I'ypckmii 1975), although some allometrical dissimilarities can be
indicative of hybridisation (Clutton-Brock et al. 1994). When genetic methods developed,
it became possible to study the relationships between individuals on the DNA level, which
has so far been the most precise technique for studying species evolution (Wayne et al.
1992, Vila et al. 1997, Wilson et al. 2000) and isolation effects (Randi 1993, Randi et al.
2001). Some methods such as using mtDNA markers have limitations, as they can track
only maternal lines and introgresson of female dog genomes is a rare event (Randi et al.
1995), while the combination of mtDNA, autosomal, and Y-chromosome markers gives
the best results (see chapter 4.2.1.).

When checking Y-chromosome haplotypes, the Latvian wolf population showed a
high genetic diversity compared to the isolated population of Scandinavia (Sundqvist et
al. 2001). Also, the mtDNA variability was higher in non-isolated populations (Randi et
al. 2000). However, genetic diversity is not necessarily a sign of a stable population
structure — over-hunted wolf populations can have a high rate of individuals’ turnover
resulting in higher genetic diversity on the pack level (Jgdrzejewski et al. 2000).
Interestingly, Scandinavian wolves share one Y-chromosome haplotype with the Baltic
wolves (Sundqvist et al. 2001), which is obviously an indication of a common origin of
these populations, although recent exchange between the populations seems to be very
unlikely due to the geographic isolation.

Documented cases of hybridisation in Latvia were found in the area where wolf
density was low, which conforms to the generally accepted theory of hybridisation
reasons (Boitani 1983, Lehman et al. 1991). Most of the analysed samples (61%) from
Latvia showed no signs of previous hybridisation events, which can be partly explained
by the fact that the majority of samples was checked using mtDNA analysis revealing
only maternal line. The proportion of pureblood wolves would be even higher if samples

were collected from “normal” wolves, while we were more interested in confirmiing the
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origin of doubtful cases having unusual morphological features. A few hybridisation cases
found cannot seriously threaten the population provided that it is not isolated from the
main population eastwards from Latvia (Andersone et al. 2001). However, such cases are
an indication of the population’s over-exploitation, and wildlife managers should take it

into account when planning wolf harvest in the future.

It can be concluded that:

e Hybridisation between wolves and dogs in Latvia has been documented by
genetic methods for the first time;

e Hybridisation was a relatively rare event, however, presumably more common
than found in other localities in Europe;

e The combined use of mtDNA, autosomal and Y-chromosome markers could
be recommended for better identification of wolf — dog hybrids;

e Hybridisation cases were found in localities with low wolf densities, being in
conformity with the known preconditions for wolf - dog hybridisation;

e All but one hybrid originated from a particular area in northern Latvia,
suggesting that hybridisation was rather a local problem;

e Hybridisation was likely to be the consequence of improper wildlife
management — over-exploitation of wolves and an abundance of stray dogs,
therefore, more flexible wolf management principles and reduction of hunting
pressure on the species (especially in areas with low wolf density) as well as

dog control could be recommended.
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5. Practical implications

Before setting any management goals, census issues should be resolved (Linnell et
al. 1998). At thc moment, over-cstimation of large carnivore numbers is widespread —
each forestry unit counts wolves separately, therefore, the sum exceeds the real number of
wolves. There are a wide variety of methods and approaches to carnivore monitoring and
abundance estimation (Seber 1982, Cavallini 1994, Becker et al. 1998, Linnell et al. 1998)
but most of them are time- and resource-consuming and, therefore, require co-ordination.
For large camivore management, co-operation between neighbouring jurisdictions is
crucially important (Fritts and Carbyn 1995). For a better wolf monitoring, it can be
recommended to continue monitoring of harvested animals and to introduce simultaneous
sessions of extensive snow-tracking in order to avoid double-counting. However, as the
snow conditions are unstable in the recent years, radio-telemetry is of vital importance.

It was proposed in the Latvian Wolf Action Plan (Ozolin$ and Andersone 2000)
that hunting quotas be set for the whole country, and the hunting season would be closed
as soon as the quota is reached. The Action Plan does not have legal implications yet, and
it is unlikely to happen in the near future. Legislative issues are one of the most
complicated to deal with (Vraka 1997), but this is also the most important issue because
available habitat alone is not a guarantee for a successful carnivore conservation (Linnell
et al. 2001). In the Soviet times, the Baltic countries were included in the zone of medium
wolf control, allowing no more than 2 ind./ 1000 km? (Bibikov et al. 1985b). The current
number is about three times higher, which can be regarded as a compromise between
hunters and conservationists. About 30% of the early winter population is the maximum
harvest tolerated by wolves (Pulliainen 1985, Anonymous 1997), 30-40% harvest often
causing the decline of wolf populations (Peterson et al. 1984, Ballard et al. 1987). This
threshold was obviously exceeded in the anti-wolf campaign of the mid-1990s in Latvia.
The wolf is a species with a highly organised social structure (Mech 1999, 2000).
Therefore, however quickly wolf populations can recover following heavy hunting
pressure (Bibikov et al. 1983), numerical recovery does not ensure a population’s stability
as over-exploitation can adversely affect wolves’ behaviour, social structure, genetic
variations etc. (Haber 1996). Heavy hunting pressure is known to reduce pack size
(Peterson et al. 1984, Okarma et al. 1998), while the home range size increases with
population reduction (Bibikov et al. 1983). There are indications of that in Latvia but
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more research is required. Studies on home range size are essential as it varies a lot
depending on the local conditions (Bibikov et al. 1985a, Ballard et al. 1998, Findo 1998,
Jedrzejewski et al. 2001). Knowing the size of the home range also helps to assess the
total population size (Linnell et al. 1998).

Wolves are very mobile animals (Musiani et al. 1998, Jedrzejewski et al. 2001),
being effective at dispersal and re-colonisation (Pulliainen 1980, Bjarvall 1983, Pulliainen
1985). There is a constant exchange between wolf populations in the Baltic countries and
Russia (Ozolip$ and Andersone 2000, Andersone et al. 2001) where wolf density is higher
(V.Fedotov, State Informational — analytical centre of game animals and the environment,
Russia, pers. comm.). Being strictly territorial animals, wolves are guarding the
boundaries of their home range from strange wolves (Harrington and Mech 1983, Mech
1994, Bonoros 1984), while over-hunting destroys the social structure of local packs
(Haber 1996) attracting new animals from the adjacent areas (Bibikov and Filimonov
1985). However, from the conservation point of view, relying on immigration has its
ecological drawbacks, as there is a time lag, while re-colonising wolves adapt to local
conditions (Kynaxtun 1984). Therefore, it can be suggested that only a surplus production
should be harvested (especially in the areas bordering Russia and Belarus) in order to
ensure the stable social and spatial structure of local wolves. Also, cross-border and
internal ecological corridors should be maintained in the future to provide free genetic
exchange. The link between the Kurland Peninsula and the eastern part of Latvia is
especially important in the view of the results of the craniometrical analysis (see chapter
2.2.2.). Therefore, hunting limitations on wolves and lynx should be introduced in the
Kemeri National Park and adjacent areas in southern Latvia, which is the main link
between the west and east of the country. Data on migration via Lithuania are absent but
the high degree of habitat fragmentation in that country (Bluzma 1999) makes it unlikely.

The strict wolf control in Latvia is justified by the hunters’ interests of maintaining
high ungulate densities (Gaross 1997). However, reducing predation as one mortality
factor for ungulates does not mean that the overall mortality will decrease as the
significance of other mortality factors may increase (®unonos 1980), which makes the
logic of wolf control campaigns very questionable. Besides, predators alone can rarely
cause a decline in prey populations, which is usually caused by a combination of several
factors (Gauthier and Theberge 1987, Peterson 2001). However, wolves can severely limit
ungulate populations once the low-density phase has been established (Skoog 1983,
Gasaway et al. 1992, Hayes and Harestad 2000b). Effects of predation and harvest can be
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cumulative and are likely to cause ungulate population decline (Gauthier and Theberge
1987, Jedrzejewski et al. 2000). That was the situation in the early 1990s in Latvia. To
halt the ungulate decline, it can be necessary to reduce both wolf numbers and hunting
(Gauthier and Theberge 1987), while in Latvia the main emphasis was put on the wolf
control only. Now, when wolf numbers have been significantly reduced, sustainable
harvest of wolves can be recommended, providing a stable wolf population is conserved.
To avoid additive effect of predation and harvest on ungulate populations in the future, it
is important to take into account the carnivores’ impact when setting the hunting quotas
for ungulate species. An alternative, somewhat more effective method of controlling
harvest would be regulation of the harvesting effort (e.g., by means of a flexible hunting
season depending on particular conditions), which is regarded as a safer and more
efficient means of population management (Caughley and Sinclair 1994). However, due
to the lack of preventive measures to avoid damage to sylvi- and agriculture by game
animals, high densities of ungulates are unlikely to be tolerated, which is another
drawback for carnivore conservation in Latvia.

Wolves can effectively control beaver populations (Potvin et al. 1992, Peterson
2001), provided that both species reach high levels (Shelton and Peterson 1983). From
this viewpoint it can be recommended to ensure stable wolf numbers in areas with
significant beaver damage. There was also an attempt to use predators’ smell as a
repellent to reduce damage by beavers (Rosell and Czech 2000), which could be worth
trying under Latvian conditions.

At the moment, farmers do not use any protection measures to prevent livestock
damage, which is, however, negligible compared to some other European countries
(Fourli 1999) due to the overall agricultural depression in the country. Very simple
measures like fladry (Musiani and Visalberghi 2001), fences or night-time enclosure of
livestock (Linnell et al. 1996, Nowak and Myslajek 1999b) could help to protect domestic
animals. Livestock tends to be only seasonally available to predators (Pulliainen 1963,
1965), therefore, it is only a temporary prey for wolves, which otherwise rely on wild
animals as a food resource wherever available (Priklonsky 1985, Vos 2000). Provided that
effective protection measures are taken, and garbage (especially leftovers from slaughter-
houses) is disposed of properly, positive conditioning of wolves to livestock as a source of
food is unlikely. Also, proper wolf management is essential. E.g., hunting wolves in
summer time should be banned as elimination of one adult partner of a wolf-pair raising

pups may cause increased depred::tion on livestock. Thereforc, in the wolf areas, farmers
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should be informed about the most cost-effective protection methods and obtain financial
support from the state for installation of the necessary devices (e.g., fences) when
necessary.

It should be noted that large carnivore management cannot be separated from
socio-economics, which is a matter of a recently developed human dimensions research
(Kellert 1985, Bath and Buchagan 1989, Bath 1994, Bath 1996, Kellert et al. 1996). It
includes investigation of public opinion and, consequently, educational activities to
increase the level of public awareness and changing the attitudes. The best conservation
efforts will be fruitless if the public opinion about large carnivores is negative
(Breitenmoser 1998). A pilot human dimensions study was also carried in Latvia in 2001
(Andersone and Ozolip$ unpubl.), revealing that the general public is more in favour of
large camivores than hunters. It is an unstable situation and more efforts should be put
into education of different interest groups, especially of those involved in nature-related
activities.

Wolf hybridisation with dogs has important practical implications (Ryabov 1985)
for wildlife management as it is very likely to have negative consequences for game fauna
and livestock owners, and should be avoided by all means possible. As there is a negative
correlation between wolf and dog abundance (Blanco et al. 1992, Ovsyanikov and
Poyarkov 1996), it is crucial to control stray dogs in areas with low wolf densities. At the
same time it is necessary to manage the wolf population in a sustainable way ensuring a
stable social structure at a certain numerical level. Monitoring the demographic structure
of harvested wolves will help to detect any dangerous trends and allow reaction by

changing management practices.

The future priorities in regard to wolf research and management are as follows:

o Establish a reliable system for large carnivore monitoring;

¢ Change the wolf’s legal status by extending the closed season and, possibly, by
introducing hunting quotas;

o Monitor the demographic structure of harvested wolves in order to detect
undesirable trends and adequately change management practices;

¢ Carry out a field research using radio-telemetry techniques in order to study
predation rates and wolf impact on ungulate populations, homes range size and

spatial structure in Latvia;
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Set hunting quotas for ungulates, taking into account predation by wolves and
lynx, or alternatively, provide a flexible hunting season in order to regulate
hunting effort;

Control stray dogs and ensure that wolf management in Latvia provides a
stable social and spatial structure of the predator’s population;

Develop international co-operation to continuously monitor movements of
large carnivores in cross-border areas;

Ensure maintenance of ecological corridors in cross-border areas and within
the country by applying regional hunting bans for a particular species or during
a certain period;

Raise public awareness, especially in such nature-oriented target groups as
farmers and hunters;

Ensure state support for preventive measures against livestock depredation

whenever necessary.
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Conclusions

Wolves are currently widely distributed and relatively numerous in Latvia, occurring

in all forestry units and numbering 300-500 individuals.

Morphologically, Latvian wolves are similar to the wolves from other areas of
European forest zone. The degree of sexual dimorphism typical for Latvian wolves
was determined both for body size and weight and for cranial parameters, males being
bigger than females. The occurrence of polydonty and oligodonty was not higher than

elsewhere within the Eurasian distribution of wolves.

Craniometrical differences in wolves from western and eastern Latvia suggest some
disruption of the population has occurred, probably due to different hunting intensity
in eastern and western parts of the country, however, further morphometrical and

demographic studies are necessary to clarify this phenomenon.

Ungulates (cervids and wild boar) are the staple food for wolves in both seasons but
wild boar is a preferred prey. Wolf diet is more diverse in summer but ungulates made
up the bulk of the biomass consumed in both seasons. Some geographic and sexual
differences in the diet were found - wolves preyed on wild boar considerably more in
the east of the country, and males hunted considerably more beavers than did females.
Carrion can be an important food item in winter, therefore, proper garbage disposal is

essential in order to prevent undesirable food conditioning of wolves.
Beavers were found to be an important alternative prey making up to a third of the
wolf summer diet. Their proportion in the wolf diet in Latvia was considerably higher

than elsewhere in Europe.

Trophic competition with lynx was moderate, however, more studies are required to

further analyse the relationships between these species.

Wolf - dog hybrids were found in the localities where wolf densities were low due to

over-hunting by humans. Hybridisation between Laty inn wolves and stray dogs is a
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relatively rare event, which cannot pose a serious threat to the Latvian wolf
population, however, it was relatively more common than elsewhere in Europe.
Further management based on the principles of sustainable harvest should prevent

favourable conditions for such cases in the future.

The main wolf — human conflict is competition for prey with hunters. Depredation on
livestock is not widespread nowadays and can be easily prevented by proper
husbandry techniques.

The pattern of the sex and age structure of the harvest bag, i.e., low proportion of old
animals, female predominance and their high fecundity (6 embryos on average), all
points towards the current over-exploitation of the population. A relatively low ratio
of juveniles (20%) is an indication of additional pre- and neonatal mortality factors,
possibly elimination through hunting of pregnant and lactating females. The high
proportion of animals with human-caused injuries (3.8%) is another evidence of the

strong hunting pressure.

Although wolves are currently widely distributed and relatively numerous in Latvia,
several features are indicative of high human-caused mortality rate, i.e., recent
numerical and distributional decline, high fecundity, prevalence of females in the
harvest bag. In order to avoid further numerical decline caused by the current over-
exploitation of the wolf population, the legal status of the species and management
practice should be changed from the present policy of maximum reduction of wolf
numbers to a sustainable use, ensuring a longer closed season in summer and / or

hunting quotas in order o provide stable spatial and social structure of the population.
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Appendices



Appendix 1. Occurrence of wolves in Latvia in 1940 and 1970 based on the official

census data.

1940

d Lt

1 wolf present; 2-5 wolves present;

o

6-10 wolves present.



Appendix 1 (continued)

1970

” Vi

1 wolf present: 2-3 wolves present;

ot

6-10 wolves present.



Appendix 2. Results of the statistical analysis of body parameters of wolves — companison between
ruales (2) and females (1) {all age classes pooled) and between different aec classes (1 - juvenile

wolves < ] year old: 2 — subadult wolves from 1 o 2 years: 3 — adult wolves > 3 years old)

Sexual differences in morphometrical parameters between male and female wolves

(all age classes pooled together).

Descriptives

Mean Sid. Daviation Std Error

WEIGHT 100 78 31.6571 7.0407 7971
200 as 38.1882 9.2663 1.0051

Total 163 35.0629 B 8764 6953

HEIGHT  1.00 250 £9.0200 5.9499 4395
2.00 241 73 0668 10 8501 £860

Total 491 71.4481 9 2859 4191

TOTALL 100 248 | 145907214 15.0611 9691
200 242 | 154.0269 16.3004 1.0484

Total 490 | 149 9245 16.2847 7357

TAIL 100 247 39.3263 6.2137 3954
2 00 242 41.4070 10.0705 6474

Total 489 40 3560 84043 2801

BODYL 1.00 247 | 1087769 130190 8284
260 242 | 1133264 14 5498 9353

Total 489 | 110.0182 141681 5407

FOOT 100 241 23,6285 3.0574 1069
2 00 239 26,1548 97252 B2G1

Total 480 24 8865 7.2390 3332

Page 1



Descriptives

95% Confidence Interval for
Mean
LLower Bound Upper Bound Minimum Maximum
WEIGHT 1.00 30.0657 33.2444 16.00 52.00
2.00 36.1895 40.1869 18.00 67.00
Total 33.6900 36.4358 16.00 67.00
HEIGHT  1.00 68.1543 69.8857 40 00 85.00
2.00 726154 753182 46.00 172.00
Total 70.6247 722715 40.00 172.00
TOTALL .00 144.0127 147.8301 94.00 152.00
2.00 151 9616 156.0821 97.00 201.00
Totai 148.4790 151.3699 94 00 201.00
TAIL 1.00 38,5478 401050 13.00 58.00
2.00 40 1318 42 6822 24.00 172 .00
Total 39.6033 41 1028 13.00 17200
BODYL 1.00 105.1453 108 4085 49 00 140.00
2.00 111.4840 115.1689 68.00 172.00
Total 108.7593 111.2771 49 .00 172.00
FOOT 1.00 23.2407 24 0166 10.00 34.00
2.00 24.9156 27.3241 15.00 170.00
Total 24.2318 25.5411 10.00 170.00
ANOVA
Sum of
Squares di Mean Square F Sig.
WEIGHT Between Groups 1735.041 t 1735.041 25 328 000
Within Groups 11029.087 161 68.504
Tatal 12764128 152
[HEIGHT  Betwcen Groups | 3002.791 1 3002791 37.412 000
Within Groups 38218634 489 R(0.263
Tolal 42251.426 430
TOTALL " Batween Groups 8016.914 1 8046 914 32285 .0C0
Within Groups 121631.29 488 249,244
Total 129678 21 489
TAIL Belween Groups 529208 1 529.208 7594 006 |
Witnin Groups 33939.117 4837 569.690
Total 14468 325 488 | )
| BODYL Between Groups 5243519 1 5243.519 27.543 000
Within Groups 42714.629 487 190.379
Total 97858, 148 4583
FOOT Retwesn Graups 765.778 1 765.778 14,788 .000
Withinn Groups 24753.284 478 51.785%
Tolal 25518.082 479

Differences in morphometrical parameters between different age classes of wolves
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Descriptives

N Mean Std. Deviation Std. Error

WEIGHT _ 1.00 17 25 0441 6.6226 1.6062
2.00 34 29.4529 6.0743 1.0417

3.00 112 38.2866 7.8868 7452

Total 163 35.0629 88764 5953

HEIGHT  1.00 77 622468 8 3495 9515
2.00 107 69.056 1 5 8646 5669

3.00 307 74.5896 8.6972 4964

Total 491 '{!.4481 9 2859 4191

TOTALL 100 77 | 1304156 16 4759 1 .R776
2.00 108 | 148.2222 13.0063 §.2515

3.00 305 | 155.4525 13.0797 7489

Total 490 | 149.9245 16.2647 7357

TAIL 1.00 77 356234 59184 6745
2.00 108 39,6537 6.0655 5837

3.00 304 41.8043 9.1655 5957

Tolal 489 40.3560 B.4043 3801

BODYL  1.00 77 95,1818 13.9725 1.5923
2.00 108 | 1085685 115711 11134

3.00 304 114.2911 12.3304 7072

Total 489 110.0182 14.1681 6407

FOOT 100 T 76 22 6974 2.9936 3436
2 00 106 23,7358 2.8696 2787

3.00 268 25,8540 8.8378 5120

Total 480 24 8855 72930 3332
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Descriptives

95% Confidence Interval tor
Mean
Lower Bound Upper Bound Minimum Maximum
WEIGHT 100 21.6391 28,4492 16.35 | 37.10
2.00 27.3335 315724 16.40 52 .00
3.00 36.8099 397633 16.00 67.00
Tetal 33.6900 36.4358 | 16.00 67.00
HEIGHT 1.00 60.3516 64.1419 40.00 B0O.OO
2.00 679320 70.1801 50.00 82.00
3.00 73.6128 755663 54.00 172.00
Total 70.6247 722715 40.00 172.00
TOTALL  1.00 126.6760 1341552 94 00 170.00
2.00 145.7412 150.7032 107.00 192.00
3.00 {39787 158.6262 112.00 201 .00
Total 148.4790 151,3699 94 00 201.00
TAIL 1.00 342801 36.5667 22.00 5500
2.00 38.4867 408107 13.00 5400
300 40.7698 428387 26.00 172.00
Tolal 356093 411028 13.00 172.00
BODYL 1.00 920105 G 3532 49.00 129.00
2.00 1W6.3613 1107758 74.00 144 .00
300 112.899% 1156828 71.00 172.00
Tolai 108.7583 111.2771 49.00 172.00
FGOT 1.00 z22.0128 233819 11.00 2§(F
2.00 23.1832 24 2885 13.00 34.00
3.00 24.8465 26.B616 10.00 170.00
Total 24 2318 255411 10.00 170.00
ANQVA
Sum of
Squares df Mean Square F 5ig.
WEIGHT Between Groups 3940.364 2 1970.182 35.725 000
Within Groups 8823.764 160 55 149
Total 12764.128 162
HEIGHT  Detween Groups | 10161 164 2 50B0.582 77.281 000 |
Within Groups 32080.262 188 65.759
Tolal 42251.426 490
TOTALL  Bciween Groups | 38939278 | 2 12465639 104.404 .000
wWithin Groups G0738.929 487 186,322
Total 12967821 489
[ TAIL Balween Groups | 2415634 2 1207 767 18.313 000
wWithin Groups 32052701 486 654952
Tolal 34468 325 488
BODYL Betwoen Groups 22726.454 2 11363 227 73.407 000
Wilhin Groups 75231.694 388 154798
Total 97956.148 488 |
FOooT Betweoen Groups 783.510 2 301,759 7.555 001
Within Groups 24735543 A77 51856
Totai 25518062 478

Post Hoc Tests
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Multiple Comparisons

Dunnctt C
Mean .
Difference 95% Confidence Interval

Dependent Vacable () AGE (1) AGE {1-J) Sid. Error | Lower Bound | Upper Bound
WEIGHT t.00 2.00 4.4088 22059 82771 3594
3.00 132425 1.9330 17.7472 87377

200 1.00 44088 2.2059 - 4594 9.2771

2.00 -B.8337" 1.4541 -11.9427 .5.7246

3.00 1.00 13.2426° 1.9330 5.7377 17 7472

2.60 8.8337° 1.4541 5.7246 11.5427

HEIGHT 1.00 2.00 -6.8003" 12118 -9.4532 -4,1655
2.00 12.3428° 1.0335 -14.8978 -9.7881

2,00 1.00 £.5093" 12118 4.1655 g 4532

3.00 .5.5335° .9104 -7.3138 23,7532

3.00 1.00 12.3428" 1.0335 9 7881 14.8976

2 00 5 5335 19104 37532 7.3133

TOTALL 1.00 200 17 £066° 2.035G 23,1912 12,4220
3.00 -25.003689° 1.7400 -29.8z62 -20.2176

700 1.00 17 8066 20359 | 124220 23.1972

3.00 7.2302° 1.5084 10 6841 37764

200 1 00 25,0369 1.7400 202176 20 8LE2

2.00 7.2302" 1.5284 3.7764 10.6841

TAIL 100 200 -4.0307° 12113 -6.1573 -1.9024
3,00 -6.1800" 10361 -8 2099 -4.1518

2.00 1.00 403073 1.2113 1.9034 6.1573

3.00 -2.1506° 9097 -4 0059 2953

3.00 100 5.1800" 1.0361 4.1519 8.2099

2.00 21506 9097 2953 40059

BODYL 1.00 2.00 -13.,3867" 1.8557 -18.0226 -8.7508
3.00 -19.1093" 1 5873 -22.0608 -14.9578

2.00 1.00 13.3867° 1.8557 8.7508 16 0226

300 -5 7226 1.3937 -8.8451 2,600

"3.00 100 19,1093 1 5873 14,9578 23 2608

L 2.00 5.7226" 1.39437 2 6001 8 8451
FOOT 100 2.00 10385 10824 -2 0940 1.706E-02
3.00 -3567° g9254 -4.6108 —1.702i

2.00 100 oa85 | 1.0824 | -1.7058E-09 2.0940

3.00 21182t £144 -3.4548 - 7478

300 1.00 31567" 0254 1.7025 46108

.00 > 182" 8141 7475 3 4883

*. The mean difference s significant &t the .05 level.
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Appendix 3. The questionnaire used in the study on wolf morphometrics in Latvia.
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Fig.1. Wolf scats were used for the analysis of wolf diet.

Fig.2. Scats were collected in selected areas as well as during snow-tracking.



Appendix 4 (continued)

Fig.4. Typical wolf habitat — raised bog in eastern Latvia.



Appendix 4 (continued)

Fig.5. Beaver ponds serve for wolves as a source of both water and food.

Fig.6. Hybrid pups found in northern Latvia in 1999.



