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DISTRIBUTION OF APENNINE HARE LEPUS CORSICANUS) IN
LATIUM, CENTRAL ITALY: COMPARISON/VALIDATION WITH A
PROPOSED MODEL OF HABITAT SUITABILITY, AND WITH
AN EUROPEAN HARE [EPUS EUROPAEUS) MODEL

FRANCESCO MARIA ANGELICE, FABIO PETROZZf, ASSUNTINA GALLI®

! University of Tuscia, Department of Environmentaleé®ices, Largo dell’'Universita,
1-01100 Viterbo, Italy; e-mail: frangema@tiscali.it
2Ecologia Applicata Italia s.r.l., Via E. Jenner F00151 Roma, Italy
% Ambito Territoriale di Caccia (ATC) Viterbo 2- TuacSud, Via Cavour 14,
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The Apennine harelépus corsicanus) is an ltalian endemic species widespread in @éntr
and Southern Apennine, and in Sicily. Although thigecies is often confused with the
European hard_gpus europaeus) and it is in way to extinction, it is still pregein Latium
region (Central Italy), probably with small poputais, often both geographically and
ecologically isolated.

Starting from 1981-1982 one of the authors (FMAlemed information on this species
(firstly considered as an lItalian subspecies. .ofuropaeus), more organically from 1990.
From this date till today, information of capturggkecimens during hunting season or killed
accidentally, were recorded. Every record was teploon a geographic map using a GIS
software (ArcView 3.2). Moreover, always using #zmne software, and independently, we
have constructed a habitat suitability model fds tspecies, and this one was compared
with an already proposed model of habitat suitgbifhade by University of Rome “La
Sapienza”. This latter model is used by the RediBaak Agency (ARP) of Latium (2004).
Some differences concerning habitat suitability bamoticed comparing the two models.
In fact, our proposed model seems more likely, ictamgg all records collected till now.
Analysing the distribution of Apennine hare in luati, it seems clearly a taxon adaptable to
different habitat and altitudes. In fact it was rfidufrom the sea level, in Mediterranean
environment, until at the Apennine pastures (tlghést record was at 1,700 m a.s.l.). A
right model of habitat suitability must be takenttwiserious consideration for future
conservation and/or restocking projects of thismse

Moreover, the habitat suitability model aEpus corsicanus proposed in this study was
critically compared with a similar proposed model,the same region, concerning the
European hareepus europaeus. This latter species is continuously restockeatium for
hunting purpose even if it is not certain to bepahthonous in Central Italy.
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POPULATION DENSITIES AND HABITAT SELECTION OF BROWN
HARE (LEPUSEUROPAEUS) AND INTRODUCED EASTERN
COTTONTAIL (SYLVILAGUSFLORIDANUS) IN NORTHERN ITALY

SANDRO BERTOLING, AURELIO PERRONE, LAURA GOLA® NICOLA
CORDERO DI MONTEZEMOLG

! Univerisity of Turin, DIVAPRA Entomology and ZoolggVia L. da Vinci 44, 10095
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The eastern cottontaiByflvilagus floridanus) is a lagomorph native to America that was
introduced into Italy for hunting purposes. A comitant dramatic drop in the brown hare
(Lepus europaeus) presence in the same area, allowed us speculationt a possible
competitive interaction between the two species.2002 we started a research to
investigate habitat characteristics and populat@ioundances, and to explore the
mechanism that allows local coexistence or comnipathetween the two species.

We used night counts to evaluate population dessiubsequently, we started a study
with capture and recapture (cottontail) and radicking (both species).

Average density of hare populations (7.1+10.5 kid?/ up to 29.9/kf) was lower in
respect to cottontail populations (24.3+27.17kap to 110.4/krf t = -3.58, P = 0.001). A
positive correlation between the abundance of otdfts and hares (R = 0.76, P < 0.002)
suggested a dependence of both species from hah#asacteristics and food availability
and did not support a competition between them. gapulation indexes increased with the
density of hares (R = 0.80, P < 0.0006) and catitm{R = 0.59, P < 0.05).

Mean home ranges in cottontails were similar betwsexes but differed according to
season, with smaller areas in autumn-winter (melafg-2.16 ha) compared to spring-
summer (2.50-3.60 ha). Home ranges in hares wetergky between 30-40 ha, without
differences according to sex and seasons.

Cottontails used for daily resting sites shrubbgaar along the river, avoiding other
habitats. Hares selected more habitats, with sceasosial preferences (wheat in spring,
maize in spring and summer, woodlands and stuldblastumn).

During the nocturnal activity the cottontails seééetcrops, uncultivated fields and shrubs,
while hares used herbaceous habitats (crops andawsaand ploughs.

The result of this study show that cottontails dradtes use, at least partially, different
habitats as daily resting places and for feedingviac However this divergence seems
related to different ecological and behaviouralpdtions and not to competitive exclusion.
Overall, hares used more habitats than cottontzily natural and cultivated. Nevertheless,
the change in landscape use toward a more inteagiweulture, the presence of large areas
covered by rice fields, and of natural areas witlyamd ligneous cover, made many
censused sites not suitable for hares.

360



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

LATE MIOCENE-RECENT OCHOTONIDS OF EURASIA WITH
EMPHASIS ON EUROPEAN: SOME CASE-STUDIES OF
COEXISTENCE AND COMPETITION AMONG EXTINCT
AND EXTANT FORMS

MARGARITA A. ERBAJEVA

Geological Institute, Siberian Branch, Russian Arag of Sciences, Ulan-Ude,
Russia 670047; e-mail: erbajeva@gin.bsc.buryatia.ru

Family Ochotonidae consisting of two subfamiliesSinolagomyinae Gureev, 1960 and
Ochotoninae Thomas, 1897 includes 17 extinct gemedaone extant gen@chotona with

34 extinct and 30 extant species. The earliestrdecd ochotonids is known from the
Middle Oligocene of Asia. Ochotonids flourished ahghout the world during Early
Miocene, invading Europe for the first time. In BFaMiocene European lagomorphs,
besides ochotonids, were represented by lepomaghidagins and prolagins. The latter two
taxa are morphologically close to ochotonids armsbvolutionary trends similar to pika-
lineage. It is possible to assume that they cowldupy similar landscapes. Since Late
Miocene lagomorph diversity decreased in the Eur@mel no Amphilagins and scarce
fossils of Leporids are known in the region, whieolagins still flourished, even if they
showed a more limited geographical distributiomtiraMiddle Miocene. In Late Miocene
ochotonids are represented by the geRusochotona, while the generaPliolagomys,
Ochotonoma and Ochotona appeared in Early Pliocene; they occupied theeeastost
regions of Europe. It is possible to suggest thatagins were one of the main ecological
and nourishmental competitors of Ochotonids at tirak. During Pliocene and Early
Pleistocene Prolagins decreased in their numbedivedsity, pikas of the genu3chotona
were present in Central Europe. In Late Pleistocecttona pusilla occupied vast plain
periglacial territories of Europe as well as thellkalian region in the east; Prolagins
only survived insular areas in the Western Meditegan islands of Sardinia and Corse.
As for recent Ochotonid species, they are maingyridhuted in Asia. Mongolia and China
(especially Tibet and Himalaya mountains) are Hggwopulated areas. The distribution
areas of several modern Ochotonid species oveflmhotona alpina with Ochotona
hyperborea in Sayan mountaing)chotona pusilla with Ochotona pallas in Kazakhstan,
Ochotona daurica with Ochotona pallasi in Mongolia, Ochotona roylei with Ochotona
macrotisin Nepal, etc.

It is known thatOchotona alpina and Ochotona hyperborea in Sayan mountains, in their
zone of sympatry segregate altitudinally: the farroecupies rock and talus, the latter
inhabits rocky terrain in dark coniferous foregisakcha L., personal communication).

The same evidence is mentioned by T. KawamichiGcohotona roylei and Ochotona
macrotis from the Nepal ranges. The large-eared [@kaacrotis is a rock-dwelling form
and its distribution area covers higher altitudeantO. roylei, which lives at lower
elevation, in forests.

The distribution areas @. pusilla andO. pallasi in some regions of Kazakhstan overlap,
however these species are not competitors bechagetefer different habitat®. pusilla

is burrowing steppe-dwelling species in contrad#édias’s pika which is talus-dwelling at
low elevations and burrowing in steep cliff facasd may inhabit dry steppes or deserts.
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GENETIC DISTINCTION AND ASSESSMENT OF INTERSPECIFIC
HYBRIDISATION AMONG THREE SPECIES OF HARES
(LEPUS) IN ITALY

ETTORE RANDI, CHIARA MENGONI, NADIA MUCCI

Istituto Nazionale per la Fauna Selvatica. Via Génkcetta, 9 - 40064 Ozzano Emilia
(Bologna) Italy; e-mail: met0217@iperbole.bo.it

The distribution and population dynamics of threpeces of haresLépus) in the Italian
peninsula I(. corsicanus, L. europeaus andL. timidus) have been strongly affected during
the last few decades by deep habitat changesniguauid massive restocking of some over-
hunted populations. In particular, the distributimmge and global population size of the
recently rediscovered endemic Italian hate ¢orsicanus) has shrunk in central and
southern ltaly and Sicily due to over-hunting aedtocking with non-indigenous brown
hares. Presence of released brown hares in cemtdakouthern Italy and in Sicily thus
raised risks of hybridisation and introgressiorttef scanty surviving populations of Italian
hares. It is well known that populations loftimidus, widely distributed in alpine areas,
hybridised naturally with brown hares in the paghis study was planned to describe
species distinction amorgepus in Italy, and assess events of interspecific tdibaition,
using a panel of DNA markers. We collected aboud 8@mples ofL. corsicanus, L.
europeaus andL. timidus from Northern, Central and Southern lItaly, whicargvanalysed
using 10 microsatellite loci, three nuclear gened mitochondrial DNA sequences. All
these markers showed sharp differences among tlee pecies, and allowed to: 1)
describe their phylogenetic relationships; 2) infeeir recent evolutionary history and
phylogeographic structure; 3) estimate both inmptpation divergence and intra-
population genetic diversity; and 4) identify casémter-specific hybridisation in Italy.

362



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

HABITAT SELECTION AND OVERLAP OF EUROPEAN HARE
(LEPUSEUROPAEUS) AND EASTERN COTTONTAIL SYLVILAGUS
FLORIDANUS) IN NORTHERN ITALY
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Department of Animal Biology, University of Pavia.zza Botta 9, 27100 Pavia;
e-mail: anna.vidus@unipv.it

The Eastern cottontaiBflvilagus floridanus) was introduced in 1966 in the western part of
the Po Plain (N-Italy), to increase the potent@l $mall game harvesting. Presently, the
range of the species is expanding to the centmleastern Po Plain as a consequence of
population growth and additional releases. Thersoime concern that Eastern cottontails
may compete with the nativeepus europaeus, especially in marginal habitats and in
limiting seasons. We studied resource selectioneaptbitation (macro- and micro-habitat)
of both species in three study areas of the Pa Ria2006-2007 winter (the most limiting
season in northern ltaly). We chose two areas lopairy for hares and for cottontails
(areas A and C) and one of sympatry for the twaigge(area B); in this way, niche shifts
observed in sympatry should reflect the respongetéwspecific competition. In each area
we assessed the presence/absence of both spesézs drafaecal pellets in 1 m - radius
random plots (150 in area A, 150 in area B andifirea C). Each plots was assigned to
one type of habitat and at each plots we measimregércentages of habitat types in a
radius of 100 m (11 macro-habitat variables) andni@o-habitat variables in a radius of 1
m. Then we compared in each area the use (propasfipositive points) and availability
(proportion of total points) of the habitat typgsBonferroni Confidence Interval Analyses
(BCIA) and carried out Discriminant Function Anadgs (DFA) between positive and
negative points with the macro and micro-habitataldes. We also performed BCIA and
DFA comparing directly the two species in area BI&s showed that both species used
the habitats in proportion to their availabilityéach study area with few exceptions, and in
area B only the use of crops was different betweames and cottontails (P<0.05). From
DFAs cottontails were more selective than hareth@tmicro-habitat level, and in area B
the plots with cottontails were characterized bgater percentage of woods, short and long
rotation coppices, farmsteads, streams, field margind were nearer to permanent cover
(P<0.01). Probably the key factor allowing the detence of the two species is the
selection at micro-habitat level, as both specémssto be generalist at the macro-habitat
level.
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PHYLOGENY OF THE SUBFAMILY MURINAE (MUROIDEA:
MURIDAE) INFERRED FROM THE COMBINED ANALYSIS OF
CYTOGENETIC AND MOLECULAR DATA

VLADIMIR ANISKIN *, EMILIE LECOMPTE, VITALY VOLOBOUEV?

!Severtsov Institute of Ecology and Evolution, Rasshcademy of Sciences,
Moscow, Russia
2Muséum National d’Histoire naturelle, Systématigu&volution, 16, rue Buffon, 75005
Paris, France; e-mail: vitaly@mnhn.fr

Despite considerable progress during last two dessatlimerous aspects of the systematics
and phylogeny of muroid rodents remain poorly stddia situation that is further
compounded by the likely underestimation of spegimess given the high occurrence of
sibling species among murids. On the other hand, etkisting molecular phylogenetic
hypothesis concerning relationships at both intaad intergeneric levels are often
contradictory depending on type and/or size of mukr markers used. In earlier studies of
three rodent sibling species complexes by cytogermtd molecular approaches, we
demonstrated that by combining data sets a morailei®#tunderstanding of a group’s
evolution could be inferred. In addition, the fregtifinding of low sequence divergences
among karyotypically distinct sibling species clgaemphasized the power of the
combined approach in detecting unrecognized spediessity. In the present investigation
we extended this advance to the subfamily leveatglysing chromosomal and molecular
data from 21 species comprising 10 genera and &geaperic groupings (divisions) of the
subfamily Murinae, the largest taxonomic assembiagdl Placentalia.

Comparison of G-banding patterns and incorporatioavailable ZOO-FISH data allowed
us to identify all the species-specific chromososaiments and their associations among
species. The analysis of a chromosomal characteinniy maximum parsimony resulted
in a single phylogenetic tree which was compareati thiat one obtained from phylogenetic
analysis of molecular sequences of both mitochahdrnd nuclear genes. Our aims were to
evaluate contribution of chromosomal changes idad@netic events, to investigate the
nature of cytogenetic signatures at the speciesugg@nd suprageneric levels, and to
critically compare the support of nodes obtained thg cytogenetic and molecular
phylogenetic reconstructions. The analysis of tlnlwned data sets resulted in a
phylogenetic tree that is examined for concordamitk existing phylogenetic hypotheses
on the subfamily Murinae.
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CHROMOSOMAL SPECIATION INELLOBIUS (RODENTIA):
NONRANDOM SEGREGATION OF ROBERTSONIAN
TRANSLOCATIONS IN NATURE AND EXPERIMENT

IRINA BAKLOUSHINSKAYA

Koltzov Institute of Developmental Biology RussiAbademy of Sciences. 26 Vavilov Str.
Moscow, Russia 119334; e-mail: bakloushinsky @ mturme

GenusEllobius is one of most interesting and perspective grarpsfudy chromosomal
speciation. Long-term research of Robertsonian ifammole-vole Ellobius tancrel was
initiated by Prof. N. Vorontsov. Wide chromosomeiahility was described from local
zone in Vakhsh-Surkhob valley (Pamiro-Alai). We mad comparative analysis of
karyotype structure for natural and experimentgbytations (hybrids of crossing forms
2n=34 and 36 with original form 2n=54, six hybridngrations and backcrosses). Level of
heterogeneity of chromosome sets is different tungaand experiment. In nature we found
animals heterozygous for not more than four trazaions. Experimental hybrids should
be and they really are much more heterogeneousauBecof these we were surprised to
discover hybrids homozygous for translocationseéoosd generation. The combination of
metacentrics in sets are non random. In naturenthmstream in structural patterns of
karyotypes is fixation of large metacentrics II-\th experiment, apparently because of
short time for stabilizing genomes, different temcies were revealed. Fixation is
trustworthy for one of the largest metacentric But in case of breeding forms 2n=50 and
2n=48 large metacentic V was eliminated from hyls&ts. As we showed by cluster
analysis for natural samplings of these forms, afsnmfrom populations situated on
opposite banks of Surkhob River have different cowiions of translocations in their
chromosome sets. On the northern bank populatioomése low-chromosomal and
metacentric V is common for chromosome sets (2r3A8-Animals inhabited the southern
bank have chromosome sets without this metace(®rie50), the translocation appears
only in hybrid zone with form 2n=34. In experimdnteossing of low-chromosomal 2n=32
and 2n=34 forms we got data proving fixation of Bnraetacentric X. This fact
corroborates our hypotheses of chain process mdton of low-chromosomal part of Rb
fan. The prevalence of certain combinations of dl@cations is possible due to meiotic
drive.
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GENETIC AND CHROMOSOMAL MECHANISMS OF HYBRID
INCOMPATIBILITY IN MAMMALS

PAVEL BORODIN

Institute of Cytology and Genetics, Siberian Bran€the Russian Academy of Sciences.
10 Lavrentiev Ave, Novosibirsk, 630090, Russia; @&tnborodin@bionet.nsc.ru

We analyzed a relative contribution of chromosonaad genetic divergence into
reproductive isolation and speciation in threeatéht taxa of mammals. We demonstrated
that male sterility in hybrids between differentbspecies of South American rodent
Thrichomys and hybrids between geographically isolated pdjmiaof the house musk
shrewSuncus murinus was determined solely by genetic incompatibilégd chromosomal
changes played minor if any role in the speciatidre genetic incompatibility in these two
taxa was controlled by a very small number of litecting the early stages of meiosis of
the hybrids, while the viability of the hybrids waset affected. The analysis of the hybrid
zone between two chromosome races of the commeawsBorex araneus revealed more
complex picture. Their genetic divergence for tabjpreferences led to formation of
ecological pre-mating isolation. Divergence for tfenes controlling morphological traits
affected the development of the hybrids and, apylyretheir viability, thus contributing
into post-mating isolation. Meiosis in the hybriciles was also affected. In the hybrids we
observed a high frequency of synaptic aberratiarisch were apparently determined by
chromosomal incompatibility. Thus, we may concluthat the fixation of different
selectively neutral chromosomal rearrangements dagraphically isolated populations
does not drive these populations to speciation; dvew in some cases chromosomal
differences may reinforce post-mating isolatioratty established by the divergence of the
genes controlling development and chromosome g recombination at meiosis.
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MOLECULAR PHYLOGENY AND SYSTEMATICS OF MARMOTS
(MARMOTA, SCIURIDAE, RODENTIA)

OLEG BRANDLER

Koltzov Institute of Developmental Biology, RussiAoademy of Sciences. 26 Vavilov St.
Moscow 119334, Russia; e-mail: rusmarmot@yandex.ru

The Holarctic genuMarmota is used as a model group for long-term evolutiprsandies.
Using of molecular approach in phylogeny and syaté&rs of marmots was started by
comparative sequencing of cyt b mtDNA gene (Stepgtaal, 1999; Kruckenhauser et al,
1999). For testing their results multilocus IS-P&talysis of nDNA was used. IS-PCR data
divide marmot species in two parts with stronghyogmphical Nearctic and Palearctic
distribution in contrast with cyt b data. Singleeatof marmot migration through Beringian
Bridge is supported. Close similarity Bf. menzbieri andM. caudata mtDNA markers and
high genetic distances between their nDNA markenppsrt a view on remote
hybridization of these specidd. kastschenkoi featured by unique chromosomal characters
(Brandler, 2003) diverges as a sister specieblitdobak and M. baibacina. One more
mtDNA gene D-loop sequences were used for anatyfsistraspecies structure and sister
species relationships in bobak group. Evident djgece ofM.b. centralis into M.
baibacina clade was showed. A population structure of widgributed specieM. bobak
was investigated. Using some nDNA genes sequencamaskers in phylogenetic and
systematic studies of marmots is discussed.
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SEX CHROMOSOMES VARIATION IN RODENTS
RICCARDO CASTIGLIA, ERNESTO CAPANNA

Dipartimento di Biologia Animale e del’'Uomo, Unirgta di Roma “La Sapienza”. Via A.
Borelli 50, 00161 Roma; e-mail; castiglia@unironi@al.

Mammalian sex chromosomes are characterized byémitent evolution with respect to
the autosomes. In placental mammals, the diveasifio between X and Y chromosomes
has determined the maintenance of few functionaégén the Y chromosome, and a larger
and highly conserved gene content in the X chromasdVe describe several patterns of
variation of sex chromosomes that we have comesaalaring cytotaxonomic studies of
numerous Rodent genera performed by means of G-Carzthnding and fluorescence in
situ hybridization (FISH) with telomeric probes.thre African rodent&rammomys sp. and

in different species ofArvicanthis and Lemniscomys it has been observed an intra-
population polymorphism for sex chromosomes due didferent amount of
heterochromatin. Pairs of species with similar sotoal sets and differences in shape and
size of sex chromosomes have been observesktiiomys and Microtus. Translocations
between sex chromosomes and autosomes are prasdifterent African population of
Nannomys minutoides. In this species sex-reversed XY females were alts®erved in one
Zambian population. Finally, iAcomys sp. from Tanzania aneuploidy that manifests in the
presence of a single giant X chromosome in fenmehe, mosaics for Y chromosome in
male, is described.

The trend of sex chromosomal changes is supponedhlogenetic analysis based on
mitochondrial cyt-b gene sequences. The overah gabvide evidence of chromosomal
plasticity of sex chromosomes in rodents. We discqusw whether the sex chromosome
variation in rodents can be subjected to naturldcten and involved in chromosomal
speciation events.
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THE LEADING EDGE MODEL AS A POSSIBLE EXPLANATION FR
THE FIXATION OF ALIEN MTDNA AS THE RESULT
OF ANCIENT HYBRIDIZATION

NIKOLAI A. FORMOZOV?, OLEG A. ERMAKOV?, SERGEI V. TITOV,
VADIM L. SURIN?

! Department of Biology, Moscow State University; aihfiormozov@list.ru
2Department of Biology, Penza Pedagogical Universiggmontova 37, Penza,
440026 Russia
®Hematological Center, Novozykovskiy pr.., 4A Moscth@6167 Russia

Widespread mtDNA introgression involves a paradbxve assume that all carriers of
mixed nuclear genomes become extinct as the resulieir low adaptability, then what
accounts for the broad distribution of alien mtDNAfRer all, in the first stages (Fand
crossbreedings) alien mtDNA carriers are inevitablgo carriers of mixed nuclear
genomes. That is, massed introgression of mtDNAnse® need a radical change in the
direction of selection in relation to hybrids - finopositive to negative. From our point of
view, this paradox may be explained with the hédl@odfrey Hewitt's leading edge model.
According to Hewitt's model, the rapid expansionaofpecies will be accompanied by
homozygosity of peripheral populations. Thus pegiph populations, given expansion of
the range, repeatedly pass through a “bottlene®kie should note that for most species
sharp differences in philopatry according to sex fgpical. Therefore in peripheral local
colonies of one species, when it occupies the rahgmother species, the 1-to-1 sex ratio
is generally violated. This results in an increas¢he frequency of hybridization on the
edge of the range - this is a widespread and weliskh phenomenon.;Fhybrids, given a
low density of the expanding parent species, magessfully use the parent species’ free
ecological niche. In the first stages of expanglia determines their greater adaptability
and compensates the negative selection of carofersixed nuclear genomes. With an
increase in density the niche turns out to be decupnd this produces a change in the
direction of selection of hybrids - from positive hegative. Thus the application of the
leading edge model allows us to explain the paradortDNA introgression. The fixation
of alien mtDNA occurs as a result of the same meisha - repeated “bottlenecks” - and
we need not assume an increased adaptability ef alitDNA, for example “northern”
mtDNA of Clethrionomys rutilus given an expansion to the north @f glareolus, or
mtDNA of Tamias ruficaudus in T. amoenus. Conclusions: 1) Introgression is, as a rule,
asymmetrical since the simultaneous expansion ofdpecies into each other’s ranges is
extremely rare; 2) The direction of introgressioneg in the opposite direction of
expansion. Following this logic, the distributiohadien mtDNA 600 km to the north from
the ranges of their original carriers in the Volgapulations ofSpermophilus major
suggests a distinctly different picture of the ramof these species during the Pleistocene.
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KARYOTYPES OF COLLARED LEMMINGSDICROSTONYX SPP.
KARL FREDGA

Evolutionary Functional Genomics / Department obltion, Genomics and Systematics,
Evolutionary Biology Centre, Uppsala University, ildgvagen 18 D, SE-752 36 Uppsala,
Sweden; e-mail: karl.fredga@ebc.uu.se

Collared lemmings have a circumpolar distributinraictic regions. There are four species,
Dicrostonyx torquatus in Eurasia andD. groenlandicus, D. hudsonius andD. richardsoni in
North America. The two first mentioned have an esiee distribution, the other two a
relatively limited distribution on both sides of #&on Bay. During two tundra expeditions
lemmings were collected for genetic studies. In4L8Bromosome preparations were made
from 161 collared lemmings collected in 13 locaktialong the Siberian coast, from Kanin
Peninsula to Wrangel Island. In 1999 preparatioesewnade from 86 collared lemmings
trapped in 15 localities in the Canadian Arctic f(utunately 1999 was a poor lemming
year).

The two species with a wide distribution exhibitdemsive chromosomal polymorphism,
both within and between populations. The polymasphiin Dicrostonyx torquatus
concerns primarily the sex chromosomes and numb& ohromosomes. Robertsonian
translocations between autosomes and sex chromes@meé and A-Y) characterize four
chromosome races. . groenlandicus from the Canadian Arctic the chromosome number
varies between 38 and 50 due to Robertsonian tregisbns and 0-4 B chromosomes of
variable size and morphology. In Wrangel Islandlémted in 1994) the collared lemmings
belong to the specieB. groenlandicus. They have only 28 chromosomes and neither
polymorphism nor B chromosomes.

Collared lemmings, like wood lemmings, have an pkoeal mechanism for sex
determination. Fertile females with XY sex chromoes occur together with XX females;
males have the normal XY sex chromosome constituti)Y females seem to be more
common inD. torquatus than inD. groenlandicus.

The karyotypes of all species of the gemisrostonyx will be presented and discussed in
connection with karyotype evolution and speciation.
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ISOLATION EFFECT ON GENETIC DIVERGENCE OF
PALAEARCTIC GROUND SQUIRRELYSPERMOPHILUS
SCIURIDAE, RODENTIA

LIUBOV FRISMAN, VLADIMIR KORABLEV

Institute of Biology and Soil Science FEBRAS RU0692 Vladivostok,100-letia
Vladivostoka 159; e-mail: frisman@ibss.dvo.ru

Genetic research on Palaearctic ground squirredsimiated and developed and headed by
N.N. Vorontsov since the sixties of last centurheTresults extensive studies allow to
examine into details @permophilus systematics and evolution history of the genus.
Although Spermophilus is intensively studied genus, the common view almoumber and
limits of Palaearctic species does not exist updw. Based on morphological data from
six to therteen species have been distinguishedioigical data add another two species.
The starch gel electrophoresys of 9 enzymes arntied proteins coded by 26 hypothetical
loci from all Palaearctic species with exceptiorSoélaschanicus was performed in order
to determine both intraspecific and interspecififfedentiation. As a rule, intraspecific
differentiation was insignificant. Nei's (1978) gé¢ic distances (D) =0.015+0,008. No
locus exhibited alternatively fixed alleles. Butd# loci exhibited alternatively fixed alleles
between western S{u.eversmanni, Su.stramineus) and eastern Su intercedens,
Su.menzbieri, Su jacutensis) geographical forms of.Sundulatus (D = 0.19). The hybrid
zone between these forms was found near soutloptrt lake of Baikal. The interspecific
level in Palaearcti§ermophilus characterized by a wide range of genetic difféation.

D ranged from 0.063 pygmaeus, S. musicus) to 0.71 and number of loci with alternatively
fixed alleles from 0 (between two adjacent formsrajor-group brevicauda, (2n=36) and
pallidicauda, (2n=34) to 13 (betweénrelictus andS .undulatus). A low level of genetic
differentiation was found in a group of adjacenédpsS. odessanus, S suslicus and S
musicus, S. pygmaeus, and of the major-group. Species of the groups lerewn to
hybridize along contact zones. Allopatric speciasenshown more significant distinction
as among themselves, and compare to above mentiBeedaps that existing structure of
Palaearcticpermopthilus is a result of several speciation flashes. Tharsgjpns ofS.
odessanus, S. suslicus andS. pygmaeus, S. musicus and major-group species as well as of
geographical forms &. undulatus perhaps came about during the last glacial period.
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CHROMOSOME EVOLUTION AND HYBRID ZONES IN
MEDITERRANEAN SPALACIDAE

ELENA IVANITSKAYA ! LEONID RASHKOVETSKY,, MUSTAFA SOZEN,
EVIATAR NEVO?!

! University of Haifa. Mount Carmel, 31905, Haifardsl
e-mail: lenaiva@research.haifa.ac.il
27onguldak Karaelmas University. Incivez, Zonguld@k100, Turkey

Here we present comparative cytogenetic studieedban C-, G-banding, Ag NORs,
fluorochrome staining and fluorescence in situ idibation (FISH) with telomeric and
rDNA (45S) probes of nindlannospalax leucodon cytotypes from 21 localities in northern
and northwestern Turkey, folN. ehrenbergi cytotypes and their hybrids from Israel, and
N. ehrenbergi cytotype of 2n=60 from Jordan.

Comparative analyses of C-banded chromosomes shibati\. leucodon cytotypes had
lesser amount of heterochromatin th&h ehrenbergi. The heterochromatin irlN.
ehrenbergi cytotypes was largely GC-rich, while heterochramat N. leucodon cytotypes
was defined both as AT- and GC-rich.

According to the results of FISH, telomeric sitdsnmost chromosomes iN. leucodon
cytotypes were characterized by symmetrical signedsitrary to enlarged above-
centromeric hybridization signals in acrocentricathosomes iN. ehrenbergi cytotypes.
Most biarmed chromosomes (including the X-chromossyrpossessed interstitial (near
centromeric) telomeric signals in bdtlannospalax groups.

In contrast toN. ehrenbergi cytotypes which were not differed in the number an
localization of rDNA sites N. leucodon cytotypes shown great variability both in the
number (from 4 in the cytotype of 2n=50 to 10 i ttytotypes of 2n=60) and in the
localization of rDNA sites including translocatiaf rDNA clusters from an autosome to
the Y-chromosome.

Different arm combination in biarmed chromosomethacytotypes with low chromosome
numbers and remains of telomeric sequences atoreetic regions argue in favor of
Robertsonian fusions responsible for the chromosommber changing in the genus
Spalax. Shift of centromeric positions and reorganizatimh heterochromatin structure
accompanied by deletion (or amplification) werepessible for the arm chromosome
number variation in the studied Mediterranean mats.

A series of homoplastic events took place in tha&rse Nannospalax chromosome
evolution.

Cytogenetic analysis of hybrid zones betwékrehrenbergi cytotypes gave us significant
additional information on the processdnnospalax chromosome evolution.

The analysis of chromosome divergence betwédrucodon cytotypes and the pattern of
their distribution predict existence of hybrid zenet to be studied.
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ROBERT MATTHEY, A HUMANIST WHO BRIDGED THE GAP
BETWEEN CHROMOSOMES AND TAXONOMY:
AN HISTORICAL PERSPECTIVE

MARTINE JOTTERAND, VITALY VOLOBOUEV?

L Unité de cytogénétique du cancer, Service de girétnédicale, CHUV,
Cl 05/306, CH-1011 Lausanne, Suisse
2Muséum National d’Histoire naturelle, Systématigu&volution, 16, rue Buffon, 75005
Paris, France; e-mail: vitaly@mnhn.fr

The scientific work of Robert Matthey (1900-1982mprises a legacy of methodological
innovations, experimental and theoretical studiesl, anot least, the first artistically
executed karyotypic descriptions of a large numbérvertebrate and insect taxa.
Acknowledged by the international scientific comntyras a champion of comparative
vertebrate karyology, his enthusiasm, dedicatioth patient tutoring inspired over three
generations of researches. Given the context efdjainposium one case is worth special
mention.

During the mid-fifties, Nikolai N. Vorontsov (1932000), a recently fledged PhD in
evolutionary morpho-anatomy, read a series of Mgtthpapers. Impressed by the scale
and importance of karyological studies for mamnmakgstematics, he became Matthey’s
strongest advocate, as well as a proponent inwis right, of the value of chromosomal
investigations. In his seminal paper “Importancelmfomosomal studies for systematics of
mammals” (1958), he attempted a synthesis of RdWatthey’s life’s work, introducing
him as the founder of mammalian karyosytematicené&gears later Vorontsov set up the
first laboratory in the former URSS and organizegnerous field expeditions directed at
karyologically characterizing the Russian mammafe@ma. His numerous pupils (and in
turn, their graduates) continue today with mamntastk.

The aim of our communication is to present an diwly assessment of Matthey’s
published work and to consider some of the problaigklighten by his endeavours but
which still remain the focus of modern comparatoygogenetics investigations such as
determining ancestral karyotypes, characterizingydgpic evolution, chromosomal
changes and phylogeny, the irregularity of occuweenf chromosomal mutation, cryptic
species and hidden biodiversity. Special attentidinbe paid to the progressive conceptual
deepening of Matthey’s ideas on chromosomal chaagdspossible sympatric speciation,
and their interaction with those developed by M.JWWhite and N.N. Vorontsov on
chromosomal speciation.

376



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

GENETICS OF SPECIATION. DEVELOPMENT OF EVOLUTIONARY
IDEAS OF NIKOLAY N. VORONTSOV

ELENA LYAPUNOVA

Koltzov Institute of Developmental Biology RussiAbademy of Sciences. 26 Vavilov Str.
Moscow 119334 Russia; e-mail: cytogen-idb@yandex.ru

Nikolai Vorontsov (1934-2000), eminent scientistpeationist, political figure, and bright
and charming individual had exceptional talentslifferent areas. He was a naturalist and
innovator, combining wide interests with deep etiadi Being a classical zoologist, he also
was interested in ideas and approaches to genetjtslogy, evolution and molecular
biology to which he made important contributiong &lthored more than 550 publications
(including 34 books written and edited).

Influenced by R. Matthey, his papers and persopaimsunication, N. Vorontsov in his
review “The significance of chromosomal studies foammalian taxonomy” (1958),
defined area of scientific interest over the foliogy 40 years of intense research. In
“Cricetidae species of Palaearctic in statu nascendi” (1966)formulated principles of
genetic speciation. Working as classical zoolodist described the phenomenon of
unevenness of evolutionary changes in organs aiith tof the same system, and the
principle of compensation of functions in monogrdflvolution of the Digestive System
of Rodents” (1967). He and his followers organiaddt of expeditions to many regions of
the former Soviet Union. Abundant new zoologicatl aytological material was obtained
especially important for identifying problematic esjies by cytogenetic methods, and
providing a basis for collections and inventorigs1999, he published his last book “The
Development of Evolutionary Ideas in Biology”, whiin a way was a summary of his
scientific interests.

A tremendous success of the scientific school leated is due to a broad intrusion to
classical zoology of modern molecular biology. Aremt research of his followers is a
continuation of such approaches. Speciation isrg ¥emplicated and diversified process
hardly learnable by experimental way; our task comewn to decode facts getting from
nature model cases. Early stages of species ditfatn are explored by detailed analysis
of species structure for wide-ranged speci®dvéemus uralensis, Ursus arctos), and
intensive study of chromosome speciationElihobius. Such inmost species relations as
phylogenetic relationships, Beringian connectiohgtory of species distribution are
studied onMarmota and Spermophilus. Karyosystematical investigations are continued,
new species were described recentha(mota kastschenkoi 2n=36;Spermophilus sudlicus
2n=36 and 2n=34). Other recent studies are alsusbied.
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COMPARATIVE ANALYSES OF HOLARCTIC VOLES AND
LEMMINGS USING G-BANDS AND HIGHLY
REPEATED DNA FAMILIES

WILLIAM S. MODI ', NADEZHDA RUBTSOVA, TANGLIANG LI?,
FEODOR GOLENISHCHEY, ALEXANDER S. GRAPHODATSKY

! Zoological Society of San Diego, Escondido, CA 9202SA
Z|nstitute of Cytology and Genetics, Russian Acadefm$ciences, Novosibirsk, Russia
¥Kunming Institute of Zoology, The Chinese Acadenfioiences,Yunnan, P.R. China
“Zoological Institute, Russian Academy of Scien&tsPetersburg, Russia

G-banded karyotypes from 41 species representinggerera, with diploid numbers
ranging from 17-62, have have been prepared andyzauh Based upon outgroup
comparisons a primitive karyotype of 2n=56 is prgmh Interspecific comparisons
document numerous rearrangements including cemtnid tandem fusion, pericentric
inversions, and apparent centormere repositionegtain chromosomes are involved in
rearrangements more often than are other chromasosuggesting that mutation ‘hot-
spots ‘ for chromosomal rearrangements exist. Rfgyletic analyses indicate that certain
Eurasian species are more similar to North Amerteaa than to other Eurasian species. In
addition, fluorescenceén situ hybridization documents the distribution of sixglhliy
repeated DNA families in the chromosomes of nineca&s ofMicrotus. Both autosomal
centromeric heterochromatin and large C-band pesitlocks on the sex chromosomes
contain different repeated families in differentesigs. Interspecific variation in the
chromosomal distribution and copy number of theeedp suggests that a common ancestor
to modern species contained most of the repetfaweailies, and that descendant species
selectively amplified or deleted different repeats different chromosomes. The
characterization of genetic variation within andween species defines management units
and assists in implementing conservation and ioiction programs.
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WORKSHOP

Rodent-borneviruses. from field to genes
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VIRUS DYNAMICS IN RODENT POPULATIONS:
FIFTEEN YEARS OF COWPOX

MIKE BEGON

The University of Liverpool. School of Biologicat®nces, Liverpool L69 7ZB,
UK; e-mail: mbegon@liv.ac.uk

Cowpox virus is endemic in many rodent populatiom€Europe, but causes no obvious
symptoms of disease. As such it is almost certaiypycal of many pathogens in wildlife
populations. A number of questions naturally arfse there subtle effects on the fitness of
infected hosts in spite of the absence of overtggms? May these translate into effects on
the dynamics of whole populations? What are theadtaristics of the dynamics of the
virus itself, and how might these influence itseeffon its host? These questions will be
addressed by reviewing studies on wood mice, baésvand (cyclic) field voles in the
UK. Neither the dynamics of the virus, nor its effeon individual hosts, nor its effects on
whole populations are what might initially be imagi. Cowpox virus appears to be
deceptively important - as no doubt other enderatbggens are.
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RELEVANCE OF IMMUNOGENETICS TO ASSESS THE RISKS OF
RODENT-BORNE VIRUS EMERGENCE

NATHALIE CHARBONNEL®, JOSEF BRYJA MAXIME GALAN *, YANNICK
CHAVAL*, JULIE DETER, JEAN-FRANCOIS COSSON

! CBGP INRA. Campus international de Baillarguet 88 ®/ontferrier s/ Lez France
e-mail: nathalie.charbonnel@supagro.inra.fr
2Department of Population Biology, Institute of \&dstate Biology, Academy of Sciences
of the Czech Republic, 67502 Studenec 122, Czephilitie

Since ca. 20 years, the study of immune defencesnictuded the concepts of population
biology and evolutionary ecology to explain the iaion observed across individuals,
species and situations. Immunogenetics, the asabfsjenetic polymorphisms in specific
recognition and immune regulation, is now at theecof the study of host-parasite
coevolution.

One of the leading goals of immunogenetics has beamderstand the genetic basis of
susceptibility to diseases. The profound influeéethe host genetics on resistance to
infections has yet been established in numerousahuinfections. In wild animal
populations, immunogenetics may provide essentifdrination to assess the risks of
disease (re)-emergence. A number of new viral tidas have emerged or re-emerged
during the past 15 years. The majority of thesedtibns are transmitted to humans by
animals and thus called zoonoses. Immunogenetigshmauseful in two ways. First, the
reasons why hosts differ in their susceptibilitydifierent parasites could rely on the degree
of matching between immune genes and parasite esnstiglmmunogenetics may thus
contribute to the identification of unidentified awtic agents. Second, natural population
studies of immune gene polymorphism may provide kegight into the factors
determining the appearance, spread and distribubibmesistance/immuno-modulating
alleles within populations and across geograph@alscapes. This information is essential
to study the spatial and temporal variations iralé® risk or incidence.

Most of the empirical immunogenetic studies focgsim natural populations consider the
genes of the major histocompatibility complex (MKH@hich is a central component of the
vertebrate immune system. The genes encode cédlesuglycoproteins that are responsible
for the recognition and presentation of antigens tells [40].

During this talk, 1 will briefly review some evidea of the implication of MHC genes in
rodent borne diseases. | will then focus on Puumalas, the causative agent of mild
hemorrhagic fever with renal syndrome (HFRS), atsdwild reservoir, the bank vole
Clethrionomys (Myodes) glareolus to illustrate the relevance of immunogenetics hie t
understanding of coevolution and HFRS emergenéaiipe.
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FUTURE NEEDS IN THE STUDIES ON HOST RESERVOIRS
OF RODENT-BORNE VIRUSES

HEIKKI HENTTONEN

Finnish Forest Research Institute, Vantaa ResddanghPB 18, FI-01031 Vantaa, Finland
e-mail: Heikki.Henttonen@metla.fi

In this summary talk | will review several topics oodent-borne viruses (robos) - host
interactions. The emphasis will be on hantavirusesish to emphasize that there is a
considerable diversity of patterns in these intioas.

Hantaviruses have been found in the rodent famNesidae (subfamily Murinae) and
Cricetidae (subfamilies Arvicolinae, Sigmodontirerel Neotominae), and very recently in
several species of insectivores, still mostly urishied. Is this distribution in only a few
rodent families and subfamilies, and some shrewispaeal, is there a hidden diversity
ahead of us. If yes, it would shed interesting iogilons on hanta phylogeny.

Our knowledge of hantaviruses in regions with higlient diversity, e.g. in tropical
regions, is not too good. If the diversity of trogl hantas reflects that of murine rodents,
why hanta diseases are not more common in thecg®@gre tropical hantas less infectious
or do they survive poorly in high temperatures iiripg the transmission.
Density-dependence (dd) is a crucial phenonmendrst-pathogen interactions, and both
direct and delayed dd's have been reported. Itattex ones, the time lag seems to be often
related to the time interval between sampling eveahd could depend on the trapping
design, i.e. some of reported long time lags atefauts. Prevalence alone is not a good
parameter to describe hanta dynamics and consetueman infections, because hanta
prevalence in rodents seems to be seasonal, arftedaigh even in low host densities. The
number/density of infected, virus shedding rodesetssms to be the relevant parameter to
understand the infection risk to humans.

Other topics to be covered are e.g. the impamlwds on heir hosts, are robos only directly
transmitted, how large are the differences amomgav&rus species in their infectivity and
other characteristics, what are the roles of direct andiréct (via environment)
transmission dynamics, the role of maternal aniémdthe role environmental variation
(seasonality, snow cover, community structure, $aage homo/heterogeneity) on host and
consequently robo dynamics.
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NEW AND REDISCOVERED ARENAVIRUSES IN EUROPE

JUHA LAAKKONEN®? HANNIMARI KALLIO-KOKKO 23
OLLI VAPALAHTI 23 LIINA VOUTILAINEN %, ANTTI VAHERI?,
HEIKKI HENTTONEN?

'Finnish Forest Research Institute, PO BOX 18, F18dl, Vantaa,
Finland; e-mail: juha.laakkonen@metla.fi
“Department of Virology, Haartman Institute, PO Bix FIN-00014 University of
Helsinki, Finland
¥ Department of Virology, HUSLAB, Helsinki Universityfospital, Finland

In this presentation we briefly overview the noaatl rediscovered arenaviruses in Europe,
and pinpoint priorities for future arenavirus rasba Until recently, the only arenavirus in
Europe was thought to bthe Lymphocytic choriomeningitis virus (LCMV), which
circulates in the house mouddus musculus’Mus domesticus. Our recent screenings of
rodent serum samples from various parts of Europgeetsewhere with immunofluorescent
assays (IFA) have shown that arenavirus antibamtear in many rodent species including
voles. The characterization of these viruses bgnahexperiments, virus isolation and PCR
analyses is in progress. Along with the identifimatand description of these viruses,
studies on the ecology and effects of these viroselSumans are high priorities for future
research. Antibody surveys of general human pojpuisithave rarely been done in Europe
but analyses of risk groups (e.g. forestry workeénslicate that seroprevalence may be
relatively high (2-10%).

The recently intensified research on various rodemhe viruses (ROBO) in Europe has
demonstrated that in addition to the relatively vk@lown hantaviruses, there are other
significant rodent-borne virus groups in Europe ahhcould have considerable impact on
human health issues in changing environments andatit conditions. Due to the
differences in the nature of the infections andigraission patterns of the various rodent-
borne viruses, each virus group may react difféyetd changing global conditions,
creating challenges for the surveillance, modellangd prevention of these virus infections
in humans.
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THE FOCAL DISTRIBUTION OF PUUMALA HANTAVIRUS
INFECTION IN EUROPE

HERWIG LEIRS, THE EDEN-ROBO TEAM

University of Antwerp, Belgium & Danish Pest Infasbn Laboratory, University of
Aarhus, Denmark; e-mail: herwig.leirs@ua.ac.be

Nephropathia Epidemica (Puumala hantavirus diseiasejdespread throughout Europe,
but there is a strong geographical variation indence of the disease, with areas where it
is a fairly common health problem and other arehsre it is rarely or never seen. In
Fennoscandia, the disease is endemic in largeguants areas, whereas in the rest of
Europe it is distributed over much smaller fociislalmost certainly underreported in some
areas. The natural reservoir for this infectiorthe bank voleMyodes [ Clethrionomys]
glareolus and since there is no person-to-person transmisgie are looking for ecological
factors to explain the spatial variation in thewcence of the disease.

Within the EU-funded EDEN-ROBO project, we are agwhing this question at two
different levels. At a large geographical scale, dccurrence of human cases is related to
spatially low-resolution environmental variables that areas with an increased risk for
hantavirus disease can be predicted. At a findutiso spatial scale, in a more mechanistic
approach, the epidemiology of the infection in thetural host is related to detailed
information about local biotic and abiotic condittoand landscape. The latter approach
should then assist in spatially modelling the Rthefinfection and identify the patches that
ensure persistence of the infection within areasre/hantavirus disease occurs.

The preliminary low-resolution results show risk peafor Fennoscandia that correspond
fairly well to areas with known occurrence of Nepmbathia Epidemica. For Western
Europe, the patterns are complex, but there isiderable variation on the risk maps.
These are currently being evaluated.

At the fine scale resolution in Belgium, we alssetved complex relations. There seems to
be a minimum threshold abundance that vole pomuiatimust have reached for hantavirus
infection to persist (at least outside outbreakrgleand hantavirus abundance is related to
forest patch size, greenness of the vegetationainthll. However, threshold abundance is
not a sufficient condition for hantavirus presenteng-term prevalence is negatively
related to average winter temperatures. Also thepgtion of other rodents in the
community is negatively related to occurrence afiffala hantavirus. These data certainly
need further analysis.

“ a number of colleagues contributed to this wokrk: Leirs'? K.Tersagd, S.Neerinckk C.Linard,
G.Olssof, D.Rodgers J.Detet, T.Avsic’, N.Knag, P.Makar{ & H.Henttonef}

University of Antwerp, Belgium;?Danish Pest Infestation Laboratory, University ofrius,
Denmark; *Université Catholique de Louvain, BelgiufBwedish Institute for Infectious Disease
Control; *Oxford University, UK :5Centre de Biologie et de Gestion des Populations,thédirer,
France;7University of Ljubljana, SlovenidNational Public Health Institute (KTL), Finlan®Einnish
Forest Research Institute (METLA), Finland.

385



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

OLD WORLD HANTAVIRUSES - 2007
ALEXANDER PLYUSNIN

Department of Virology, Haartman Institute, Univigr®f Helsinki, Finland. University of
Helsinki, PO Box 21 (Haartmaninkatu 3), FI 00014Jsihki, Finland;
e-mail: alexander.plyusnin@helsinki.fi

Currently, 22 hantavirus species are officiallyaguized by the International Committee
on Taxonomy of Viruses (Nichol et al., Bunyaviriglae the VIlith ICTV Report, 2005)
and the list of candidates is almost as long. temn¢ years new genetic variants of known
hantavirus species of the Old World have been destrfor instance, novel Puumala virus
strains from Austria, France, Russia, and Sloves new Thailand virus strains from
Thailand and Cambodia. New variants of “cosmopwlitaeoul virus have been discovered
in Indonesia, France, and Belgium. Most intriguingsequences of potentially new
hantavirus species have been recovered from, leytpmyscus sinus captured in Guinea,
Myodes spp. trapped in Korea, Russia and China, &attus rattus captured in Cambodia.
These findings, and also the latest taxonomy ofemtsl belonging to Cricetidae and
Muridae families ofMuroidea superfamily strenthen positions of the hantavimast co-
evolution theory.
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MODELLING PUUMALA HANTAVIRUS (PUUV) DYNAMICS
FRANK SAUVAGE, DOMINIQUE PONTIERS

UMR CNRS 5558 Biométrie et Biologie Evolutive, Uaigité Claude Bernard Lyon 1,
43 Bd du 11 Novembre 1918, F-69100 VilleurbanndeXeFrance
e-mail: sauvage@biomserv.univ-lyonl.fr

Our previous modelling work emphasized the rol¢hefbank vole demography coupled to
the PUUV shedding dynamics by infected rodentsexplain the occurrence and the
geographic distribution dflephropathia epidemica (NE). Bank voles exhibit multi-annual
fluctuations in northern Europe with the largest Mgidemics and the highest human
incidence, and rather seasonal patterns in ceatrdl southern Europe. In addition, the
PUUV shedding by infected voles is highest durtmg first month of infection.

Hence, the model suggested that the virus may gparsithe seasonally fluctuating and
hence more stable bank vole populations althoughattye and rapid increase of the multi-
annually fluctuating populations appeared necestambtain the high number of acute-
infected voles required to provoke the peak ofl\d@centration in the environment that
leads to the human infections.

New experimental data from Kalliet al. (2006) revealed the role of transient protection
through maternal antibodies against PUUV for offgprborn from infected mothers. In
addition, Kallioet al. (2007) have highlighted an additive mortality wfeicted voles during
winter. To explore how these new features affeetredictions of our previous models,
we considered the protection from maternal antiéedind the additional winter mortality
for infected voles. All other hypotheses and patanse remained the same between
previous and new models. Sensibility analyses weréormed to explore how the infection
dynamics are affected by realistic modificationghie protection period’'s length, ranging
from 50 to 90 days, or in the additional mortalitgnging from a rate of O to 0.5.

Despite differences in the amplitude of severatuiess, the predicted patterns remained
similar between previous and new models. The pmgosiechanism underlying the
dynamics of the host-parasite system appears stgopoy its robustness to these new data.
However, the additional mortality of infected roteuring winter may affect the local
persistence of PUUV; the delay in the contaminatibrvoles protected by the maternal
antibodies may decrease or increase the globalispmrse probability whether it
synchronizes or desynchronizes the infection innested populations. This is currently
under investigation in stochastic models of a baoke metapopulation and will be
presented here as perspectives.
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TRANSMISSION DYNAMICS OF PUUMALA HANTAVIRUS IN
CYCLIC BANK VOLE POPULATIONS IN NORTHERN TAIGA

LIINA VOUTILAINEN ?, EVA RIIKKA KALLIO 2, JUKKA NIEMIMAA *, OLLI
VAPALAHTI 3, ANTTI VAHERI®, HEIKKI HENTTONEN

! Finnish Forest Research Institute, Vantaa Resdamith PO Box 18, FI-01301 Vantaa,
Finland; e-mail: Liina.Voutilainen@helsinki.fi
2Department of Biological and Environmental Scientésiversity of Jyvaskyla. PO Box
35, FI-40014 University of Jyvaskyla, Finland
Department of Virology, Haartman Institute / Depaent of Basic Veterinary Sciences,
Faculty of Veterinary Medicine, University of Heigi. PO Box 21, FI-00014 University of
Helsinki, Finland

The most common rodent-borne zoonosis in Europdeighropathia epidemica (NE), a
mild form of hemorrhagic fever with renal syndroifid-RS). NE is caused by Puumala
hantavirus (PUUV), carried by the bank volybdes (earlier Clethrionomys) glareolus).
Most of the human NE cases occur in Northern Feranudia and Western Russia, where
the epidemiology is driven by the cyclic densityctiuations of bank voles, whereas in
Central Europe the occurrence of NE depends motbemast-driven fluctuations in bank
vole abundance. Also the greater landscape homidgeobdviously promotes the
commonness of NE in the north.

In bank vole, PUUV infection is asymptomatic andattic, and the virus is shed to the
environment basically throughout the host indivitkiife span. Transmission occurs both
via direct contact and indirectly via aerosolizedretions.

Since the spring 2002, we have carried out a ladgial capture-mark-recapture study on a
bank vole population in the highly PUUV endemicaaie Central Finland. Bank voles are
captured monthly on a 5.8 ha study area on a yeardr basis, with smaller surrounding
“satellite” areas of 0.36 ha, within 5 x 5 km ar&@apped three times per year serving as
replicates. Since it is possible to determine tfme tof PUUV infection for each individual,
we are able to examine the impact of different ymdpulation characteristics on the virus
transmission dynamics, such as density, phase lef aycle and demographic structure.
Furthermore, the role of different functional greup the PUUV transmission dynamics
can be investigated.

The results show a high landscape level synchroogh in bank vole density and
prevalence of PUUV in continuous boreal forest taaghes. The prevalence of PUUV in
bank voles is strongly seasonal, being highespiimg, even in low densities. As bank vole
populations increase after the cyclic decline phB&JV accompanies the increase with a
very short time lag. The abundance of infected atsris density dependent.
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Phylogeography in Southern Europe: therole of glacial refugesin
shaping mammalian genetic diver sity
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MOLECULAR PHYLOGENY OF THE EUROPEAN MOLES OF THE
GENUSTALPA LINNAEUS, 1758: SYSTEMATIC AND
BIOGEOGRAPHIC IMPLICATIONS

PAOLO COLANGng, ANNA LOY?, FLAVIA ANNESI® BORIS
KRYSTUFEK!, ERNESTO CAPANNA

LCNR, Istituto di Scienze e Tecnologie della Cogmi, Via Aldrovandi 16/18,
00100 Roma, Italy; e-mail: paolo.colangelo@unirorital
Universita del Molise, Dipartimento di Scienze efielogie per '’Ambiente e il Territorio
- S.T.A.T, Contrada Fonte Lappone 1-86090 Pesdexifla), Italy
3 Universita degli studi di Roma “La Sapienza”, Difraento di Biologia Animale e
dell’'Uomo, Via Borelli 50, 00161 Roma, Italy
*University of Primorska, Science and Research @ef®aribaldijeva 1,
6000 Koper, Slovenija

The genusTalpa is widely distributed throughout the Western Paittie region with nine
species recognized, six of which occurring in Eeropue to the subterranean life
adaptations all the species are very similar anowshigh degree of morphological
convergence. The phenotipic similarity led to saimeertainness on the taxonomic status
and systematic relationships of some taxa and gelyetic investigations allowed the
evaluation of the specific status of the EuropgeatiesT. stankovici, formerly included in
T. romana, andT. occidentalis, formerly considered a subspecied ofaeca.

The distribution pattern offalpa species in Europe is characteristit. europea is
widespread throughout the continent from the Utalshe Pyrenees. The blind molg,
caeca, shows an apparent discontinuous distributioroirtisern Europe being reported both
in Italian and Balkan Peninsulas. The three spe€iesomana, T. occidentalis and T.
stankovici are endemic of the three European Peninsulasegtegely Italian, Iberian and
Balkan). Finally, T. levantis is restricted to the south-easter Bulgaria andk&wr The
phylogenetic relationships among these taxa andakenomical status of some isolated
population are still uncertain.

We present results of molecular phylogeny of the Biropean specied.(romana, T.
europea, T. occidentalis, T. caeca, T. stankovici and T. levantis) discuss their systematic
relationships. Results shed some light on the d&wolary relationships among these
species and suggest a monophyletic origin of tierotvestern European moles, ile.
romana, T. europea, T. occidentalis, and T. caeca, with T. stankovici andT. levantis as
sister species. Results also allow to hypothesize different colonization route starting
from Asia. A tentative of molecular clock is propdsto correlate the biogeographic pattern
suggested by molecular data with available fossibrds.
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PHYLOGEOGRAPHY OF THE WEASELMUSTELA NIVALIS) IN THE
WESTERN PALAEARCTIC REGION AND COLONIZATION OF
MEDITERRANEAN ISLANDS
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ARNAL?! CAMILLE LEBARBENCHON?

! Laboratoire de Biogéographie et Ecologie des ves&tEPHE), Centre d'Ecologie
Fonctionnelle et Evolutive (CNRS UMR 5175). 191%Rnde Mende, 34293 Montpellier
cedex 5, France, e-mail: claudine.montgelard @ cafe.ft
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Sambuc, 13200 Arles and 911 avenue Agropolis B®54%4394 Montpellier
cedex 5, France

The weaselNlustela nivalis, Linnaeus 1766) is distributed throughout therenitiolarctic
region (North America, Asia and Europe with the eption of several Atlantic islands).
Phylogeographic structure dfustela nivalis is here investigated in the western Palaearctic
area by sequencing the first 550 bp of the mitodhiah control region and the entire
cytochrome b gene (1140bp). Our taxomonic sampiimgjudes a total of 84 animals
covering 13 countries from Morocco to Finland adlves five Mediterranean islands
(Minorca, Corsica, Sardinia, Sicilia and Crete)ylBbenetic trees were reconstructed in
maximum likelihood and using partitioned bayesiaalgses on separate and combined
genes. Population structure was assessed throyginsanony network on the combined
dataset and estimation of different population gjermarameters. These analyses reveal the
existence of two groups. The first clade is welpsorted but shows little genetic diversity
and contains all samples from Western Europe. §kisetic structure is interpreted as
resulting from a glacial refuge located in Southsféen Europe, followed by an expansion
in all Western Europe. The second grouping inclusegeral highly structured groups
corresponding to Mediterranean islands, North Aframd Balkan area. The interpretation
of a second glacial refugia somewhere in Eastemofeuappears more conjectural. The
observed sub-groups would rather trace differedbripation events that would have
happened later (North Africa, Mediterranean island@&ese results will be discussed in a
broad phylogeographic context by (i) comparing gienstructures between weasel and
other mammals shaped by Quaternary glaciation},atialysing palaeontological and
ecological factors that could allow identificatiohpotential glacial refugia, (iii) reviewing
morphological and anatomical characters that leadetognize several subspecies in
Europe, and (iv), considering the impact of humagrations on the roads of colonisation
of Mediterranean islands by this species.
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FROM PYLOGEOGRAPHY TO LANDSCAPE GENETICS.
DESCRIBING THE ORIGIN AND STRUCTURE OF ITALIAN ROE
DEER (CAPREOLUSC. ITALICUS) POPULATIONS

NADIA MUCCI, FEDERICA MATTUCCI, ETTORE RANDI

Istituto Nazionale per la Fauna Selvatica. Via Gankcetta, 9 40064 Ozzano Emilia
(Bologna) Italy; e-mail: nadia.mucci@infs.it

During the last glacial periods, European roe d@apreolus capreolus) populations
survived in southern refuge areas around the Meditean. Fragmented populations,
isolated in the central-southern Italian Apennieeplved unique genetic traits (and
probably peculiar local adaptations to Mediterranedimate and habitats), and were
recently recognized as a distinct endemic lItaliap deer subspecie€.(c. italicus).
Nowadays, only a few small, fragmented and geodcafif isolated Italian roe deer
populations still survive in central-southern ItaBll those populations are threatened by
hybridisation with rapidly expanding populations reintroduced non-local European roe
deer. Aiming to define the genetic structure of ltiadian roe deer populations, and identify
areas of introgressive hybridisation with Europeaa deer, in this study we analysed 540
samples collected throughout the species' distdbutange in Italy. These samples were
genotyped using 11 unlinked microsatellite loci antDNA control-region sequences.
Mitochondrial DNA sequences showed a unique hapbtylade, which was identified in
samples collected within the historical range of thalian roe deer, and in samples
collected in southern Tuscany, thus contributingdédineate the subspecies' distribution
range. Multilocus microsatellite genotypes furteapported a genetic distinction between
Italian and European roe deer, and showed instasfogsnetic admixture between them in
parts of Tuscany. GIS mapping and landscape genaiticlelling of composite mtDNA and
microsatellite genotypes allowed reconstructingiree-6cale distribution of Italian and
European roe deer populations, and of their hybatibn areas. These data are being used
to implement a national action plan for the conagon of the Italian roe deer.
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MORPHOMETRIC VARIABILITY OF HOLOCENE - LATE
PLEISTOCENE SAVI VOLE MICROTUS (TERRICOLA)
EX GR. SAVII; RODENTIA) FROM SICILY

DARIA PETRUSO, FEDERICO MASINI
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Palermo, Italy, e-mail: dariape72@unipa.it

During the last two decades the fossil record ef @avi vole Microtus (Terricola) savii
(Sélys Longchamps, 1838) is becoming more and immsistent in Sicily. Descriptions of
these fossils, however, are still limited to thie $f Contrada Pianetti (Late Pleistocene,
Ragusa).

In the present contribution new fossil samples frkanstic deposits (Holocene - Late
Pleistocene in age) from North Western Sicily ahd Nebrodi area are considered.
Samples have been described by means of morphaldgiatures relative to two dental
elements which are considered as the most diagniostihe taxonomy oMicrotus voles
(first lower Molar - M/1; third upper molar). A mphometric analysis has been carried on
M/1s using rough measurements and morphologicaXxesl The data have been compared
with extantM. (Terricola) savii nebrodensis samples from diverse locations iniglad
and with extant and fossil samples from the Soutltatian Peninsula.

The results show that the Sicilian fossil and extavi voles are characterized by a great
range of variation, particularly for what concemsize. It is remarkable that some of the
fossil samples display very large size, beyond vikaibserved in the available samples
from the Peninsula. The morphological features asplay a wide variation which is,
however, fairly consistent with that of the fosaid extant savi populations from the
Southern Italian Peninsula. Size variation in tlstarid is also related to different
geographic locations, being the voles (extant asdif) from South-Eastern Sicily smaller
than the others. Variation in size and morphologyalso observable among the Sicilian
samples in relation to their different geologicgéa

Such fairly complex pattern opens up new prospixtsurther research on the dispersal
history and microevolution of this vole in the Sam Archipelago. The occurrence in the
Island of Malta of a fossil endemic specidgli¢rotus (Terricola) melitensis, Late
Pleistocene) which displays some peculiar morphotddeatures not observed even in the
oldest Sicilian fossils, is a further piece of infation which evidences the complexity of
the paleo-biogeographical pattern. These resutklight the opportunity of a compared
approach between palaeontological and phylogeogralptiata to unravel the history of
these insular voles.
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MITOCHONDRIAL DNA PHYLOGEOGRAPHY OF
EUROPEAN WOLVES
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Isolation in different refugia during the Pleistaeeglaciations strongly influenced genetic
differentiation patterns of many species. Howewerhighly mobile mammals with long
dispersal distances, traces of postglacial histoay be blurred by subsequent intensive
admixture. We addressed this question based oxampde of a highly mobile carnivore,
the grey wolf. We analysed mtDNA control region sences of 643 individuals
representing most of the continuous wolf range astérn Europe, and found 21 different
haplotypes. The nested clade analysis (NCA) pravit®evidence of past fragmentation in
the Eastern European wolf population, suggestiisgoitigin from only one, Balkan
refugium. A decrease of haplotype and nucleotiderdity with the increasing latitude was
revealed, which is likely to be a result of posaihl recolonisation from one southern
refugium. We then extended our dataset by incotpaygublished data on wolf mtDNA
haplotypes from different parts of the continengliiding isolated populations from the
Apennine and Iberian Peninsulas. Among 947 indefslanalysed altogether, we found 27
haplotypes, 24 of which occurred in Eastern Eur@mographic distribution of haplotypes
was characterised by a high frequency of uniquéotgges in southern populations. Two
main haplotype clades, 4-1 and 4-2, had overlappanges in Eastern Europe. However,
all wolves from the Iberian Peninsula and 87% ofwas from Eastern Europe carried
haplotypes from the clade 4-1, while the only, ueidaplotype carried by wolves from the
Apennine Peninsula belonged to the clade 4-2. TGA Kkesults were consistent with the
results of an earlier study, which suggested langttisolation of the Apennine population.
The NCA also suggested past gene flow betweenhtbgah and Eastern European wolf
populations, followed by extinction of intermediadepulations from Western Europe. The
fact that traces of this admixture were not detkatdnen Eastern European population
alone was analysed, could possibly result from dsgmmetric gene flow with the
prevailing westward direction. To test this hypaikethe analysis of ancient wolf samples
would be necessary. Our results show that eveighyhmobile mammals such as wolves,
genetic traces of historical events can still béected in contemporary populations.
However, the reliable reconstruction of postgladigtory is impossible without ancient
DNA analysis.
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PHYLOGEOGRAPHY OF THE EUROPEAN WILD BOAR:
POSSIBLE EFFECTS OF A POST-GLACIAL EXPANSION
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07100 Sassari; e-mail: scandura@uniss.it
2 Dipartimento di Biologia, Universita di Ferraraa\Borsari 46, 46100 Ferrara
3 Centro di Ecologia Alpina, Viote di Monte Bondo38100 Trento
* Biosfera, Biologia della Conservazione, Ricerdaigattica, 50100 Firenze

The Eurasian wild bogiSus scrofa) is a widely distributed and intensively managadé
mammal, for which up to four different subspecieavéh been described. Several
populations in Europe have experienced in thedastury demographic explosions, which
were favoured at some extent by human-mediatedlteations.

Here, we present molecular data resulting fromahalyses of 252 wild boars from 15
different localities across Europe and 40 lItaliagsp All of them were typed by 10
polymorphic microsatellites and partial mtDNA caitrregions of a subset of 160
individuals were sequenced. The mtDNA dataset walsrged with 257 published
homologous sequences available in GenBank and djalpno other European wild boars
and to different domestic pig breeds.

Three major mitochondrial haplogroups are founasEmwild populations in Europe: clade
E1, widespread in Europe, clade E2, occurring anlyaly, and clade A, which is of Asian
origin and was seemingly introgressed from domestticks. Only clades E1 and A are
observed in European pigs. Divergence time betwserh lineages largely predate
domestication. European pig breeds are only sligldifferentiated from their wild
conspecifics, supporting the hypothesis that inddpat domestication events took place in
Europe.

Outside the ltalian peninsula, European wild bagrsw the signature of a post-glacial
demographic expansion, which possibly spread frosowthern glacial refugium. This is
consistent with the absence of a strong phylogetigastructure across the continent. Wild
boars from mainland Italy and Sardinia show higkele of genetic variation, which cannot
be only ascribed to recent dynamics but are likelyrepresent a residual of the pre-
glaciation diversity occurring in the peninsulapptation. Overall, signs of man-mediated
gene flow among populations are weak, although ames regions the effects of
translocations are detectable and a low degreeigfimirogression can be identified.
Finally, subspecies designations proposed in ttst ga not reflect the present genetic
differentiation observed in Europe.
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LATE QUATERNARY DISTRIBUTION DYNAMICS AND
PHYLOGEOGRAPHY OF THE RED DEER
(CERVUSELAPHUS) IN EUROPE
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We present spatial-temporal patterns for Europeda Ruaternary red deefdrvus
elaphus), based on radiocarbon-supported evidence denwmathly from archaeological
sites. This is followed by an overview of the recphylogeography of this species using
haplogroup studies of recent molecular data. Theligations of the synthesis of
palaeontological and genetic data are discussedvargropose that present day European
red deer haplogroup distributions are best expthagainst the history of late Quaternary
population contractions into and expansions fromcigl refugia. We suggest that this
argument can be tested by a systematic study dé@n®NA (aDNA) from critically
selected material. Around 800 records @drvus elaphus were assigned to the period
covering the later part of the Last Glacial and Heely to Middle Holocene. Red deer
becomes increasingly visible in faunal assemblagésd to late OIS-3 (<40.0 ka 14C BP).
The species persisted throughout the LGM on thadbdeninsula, in adjacent regions of
south-western France (Gascony, Dordogne, Langugdocihe Italian Peninsula, in the
Balkans and Greece, and east of the Carpathiafdoldavia. We suggest that genetic
exchange between the populations of the Balkangten&ast of the Carpathians remained
uninterrupted during the LGM. The expansion of degbr from its southern refugia into
Central and Northern Europe begins rapidly at 12,50C BP. The expansion of red deer
coincides with the sudden rise in temperature atottiset of Greenland Interstadial 1e and
the dispersion of open birch woodland into the mem half of Europe. Radiocarbon
supported records show a more or less universaiitdison of Cervus elaphus across
Europe following the Pleistocene / Holocene climatiange at 10.0 ka 14C BP for the first
time. Molecular data and fossil record combinedvjate a clearer temporal and spatial
pattern for the Late Glacial recolonisation procafsthe northern part of Europe.
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GLACIAL REFUGIA AND COLONIZATION PROCESSES OF THE
COMMON VOLE (MICROTUSARVALIS): EVIDENCE
FROM MOLECULAR DATA
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The influence of Quaternary cold periods on contpmsiand distribution of European
fauna and flora is unquestioned. Some general srefighostglacial expansions have been
identified for several species of plants and arémé#l) postglacial recolonization of
northern regions generally from southern penins(lizaria and Balkans) acting as refugia;
(2) isolation of the Italian lineage due to the ik barrier; (3) occurrence of four main
suture-zones where populations from different riefugeet (Taberlet et al., 1998; Hewitt,
2004). In the case of the common valdigrotus arvalis), Haynes et al. (2003) agree with
these general trends of colonization, whereas Etnél. (2004) and Heckel et al. (2005)
bring an other vision of the evolutionary history \Western Europe. According to these
latter authors, the genetic diversity in Europeapytations of the common vole suggests a
glacial survival of the common vole outside thesslaal refugial areas and a potentially
more ancient colonization (ante-Last Glacial Maxim)ufrom the northeast to the
southwest of Europe.

We investigated the genetic diversity of about @hmon vole populations in France (local
scale) from mitochondrial sequences (the 5' pergitdomain of the control region and the
cytochrome b gene) in order to clarify the evolnéioy history of the western lineage and
its hypothetic implication in postglacial recoloaiion of Western Europe. In Europe, five
main evolutionary lineages (western, central, eastéalian and "Freiburg") were defined.
Our study brings to the fore a genetic structurecafnmon vole populations with the
occurrence of at least three French sub-lineages Ffench northeast populations look like
a part of the second suture-zone as defined byrledlet al. (1998), between the central
and western European lineages, but also as a $pgeeehtre for the French populations
after the penultimate glaciation. Our study cormaibes the hypothesis of Fink et al. (2004)
and Heckel et al. (2005) aboht. arvalis, and the occurrence of futher north European
glacial refugia.
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Remote sensing in mammalian studies: aims, methods and results
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THE LYNX, THE ROE DEER AND THE MAN. HABITAT SELECTON
IN A 3-COMPONENTS SYSTEM
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With the generalization of GIS (Geographic inforioat system) and more powerful
computing abilities, we have been able to desaifk analyse the use of space by wildlife
more in details, including always more complex datavironmental or localization data).
Spatial ecology in general and habitat selectioparticular are especially confronted to
this new situation. To integrate this incrediblecamt of data, many multivariate methods
have been developed. Here | will focus on the egiold niche, an old concept (dating from
1957 with the formulation of Hutchinson) that caa fully analysed nowadays. The
ecological niche can be seen as the geometricaéseptation of the study area in the
ecological space (i.e., the geometrical space cespmf the different environmental
variables). | will present some methods based enctincept of niche, for instance the
ENFA (Ecological-Niche Factor Analysis) and the M (Mahalanobis Distance Factor
Analysis). The niche concept and the related metheitl be applied to the study of the
lynx in Norway, as an illustration of habitat sd¢len by a flag species in a system with 3
linked compartments: the predator (the lynx), theypthe roe deer) and overall, human.
The idea behind this study is to integrate as liygs possible the different species into one
study of habitat selection of the lynx. For thiggmse, we will investigate the ecological
niche of the lynx in South Norway, related to itesikonment as well as roe deer density
and human activities. We aim to demonstrate thah boe deer density and human
disturbances are key factors for the distributibthe lynx, each with different constraints.
For instance, we showed with this methodology thatlynx is looking closely for roe deer
by actively selecting areas with higher roe deemsdis. As a consequence, the lynx
habitat encloses relatively disturbed areas, witmynroads, isolated houses and fields, as
roe deer is often distributed over fragmented laades. We show however that there is a
threshold on the level of disturbances that the lgan afford, over which the lynx stops is
quest for roe deers.
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REMOTE SENSING OF LARGE MAMMAL HABITAT
DISTRIBUTION. A CASE STUDY OF BROWN BEARS
IN EUROPEAN RUSSIA
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With remote sensing we can characterize environahéattors working on large territories
and hardly can be evaluated by other methods. Res®ising is particularly valuable in
regions where land use and land cover is changipiglly, and for species with large home
ranges. European Russia has experienced substriajes in its rural landscape after the
breakdown of the Soviet Union, and anecdotal evidesuggested that brown bears are
expanding their range southward, and reclaim afeerevthey had been extirpated during
the 20th Century. Our goal was thus to conductuaysiof brown bear distribution in
European Russia and to identify measures of hahitatity that can be derived from
remotely sensed imagery. Field studies demonstréted single brown bears need
approximately 90 kfof forest, three bears need at least 155, lamd 5-8 bears need 300-
350 knf. We used 1-km resolution MODIS land cover datagsess forest abundance, and
we measured forest fragmentation using indexesgsexp by Riitters to distinguish interior
forests from forest edges and isolate forest fragsélhe measures of forest pattern were
complemented by data on road density, human settienand rural population density.
Regression analysis showed that bear density indigficts was significantly positively
correlated with forest abundance, and even mongitbothe abundance of interior forests.
On the contrary, measures of human disturbance akreegative correlates of bear
densities. The strongest negative correlate wagelticost, i.e., a distance measure between
bear source populations in the North, and foresthe South, which is weighted according
to land cover (forest cover entails low travel cagfricultural areas are medium, and urban
areas are high). Multiple regression analysis empthalmost two-thirds of the variation in
bear density (R-squared 0.62). Our analysis shiwas relatively coarse remote sensing
measures of habitat availability and human distackacan successfully model patterns of
bear densities, and presumable other species ds Bath scientific understanding of
habitat use patterns and the conservation of langenmals may thus be enhanced by
satellite image analysis.
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COMPLEX MODEL OF EVALUATION OF FORAGE OPPORTUNITIES
OF THE FOREST PHYTOCENOSIS, OPTIMAL DENSITY AND
NUMBER OF UNGULATE ANIMALS IN RUSSIA USING GROUND

AND REMOTE SENSING DATA
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Complex of interrelated simulation models for ewdion of the forage opportunities of
forest phytocenosis, the optimal density and numifeungulate animals at the local,
regional and federal levels by the example of ma@wegresented.

The first block of models is based on long-term689- 2005) monitoring data and is
intended for the determination of dynamic numbexusl and age structure of population
taking into account the functional factors (pararetof fertility, viability, death-rate,
official hunting, role of predators and poacherapacities of habitats, accessibility of
forage and others), influencing the current staitg population dynamics. The results of
computing experiment using the special softwaren{&e5pecies Information System -
GSIS) for understanding of the basic factors deitding a low number of mosses in Russia
are presented.

The second block of models is intended for therddteation of forage phytomass of the
main forestation species using the forest taxadita. In the information system GSIS, the
program utilities were designed for the evaluatidra forage capacity of habitats for the
ungulate game species at the local, regional addrd¢ levels. The functional relations
obtained allowed transformation of the phytoproditst of the basic tree species
(coniferous, hard and soft deciduous) at differéidrarchical levels (timber stand,
underwood, underbrush) into the available foraggqrhass. The threshold value of forage
resources used by animals and the optimal animagiyewithin the studied area were
realized by means of an auxiliary simulation module

Major principles of the data syntheses on groundedb taxation and of remote
multichannel images got from the Landsat satellfta, determination of the forest
phytocenosis forage opportunities are given. Thalyais of the main blocks of the
complex model, including assessment of optimal ahidensity, evaluation of forage
opportunities of the forest phytocenosis and situtamodels for a moose population, is
carried out by the example of the Visimsky Biosghiature Reserve.
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Mammals and their metazoan parasites. arethere general rules?
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EXTRINSIC MORTALITY, ANTIOXYDANT DEFENCES AND
LONGEVITY IN MICROMAMMALS

PHILIPPE CHRISTE, GODEFROY DEVEVEY

Department of Ecology and Evolution, Universitylafusanne. Le Biophore, CH-1015
Lausanne; e-mail: philippe.Christe@unil.ch

According to classical evolutionary theories, lowete of mortality resulting from
environmental factors (extrinsic mortality) shotddnslate into a later onset of senescence.
Thus, a lower mortality rate on one sex should ctefler lower senescence and higher
maximum lifespan compared to the other sex. Intdills | will present some observations
and experiments that we are currently conductinguinlaboratory. | will first present data
on sex-biased predation rate in rodent specieswtbaibtained by taking advantage of the
peculiar prey caching behaviour of owls during ogfuction. | will then present data on
sex-biased parasitism in bat species as well adtsesn the effects of parasitism on
survival prospect in the common vdWicrotus arvalis. In the last part of this talk, | will
compare the effects of the observed sex-biasednsixtr mortality on the level of
antioxydant defences which are supposed to plaghpartant role in aging processes.
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CONSTRAINTS OF AN HEMATOPHAGEOUS PARASITE ON
PHYSIOLOGY OF ITS MICROTINE HOST

GODEFRQOY DEVEVEY, HELENE NICULITA, FRANCOIS BIOLLAZ
CANDICE YVON, MICHEL CHAPUISAT, PHILIPPE CHRISTE

Department of Ecology and Evolution, Universityl@fusanne. 1015 Lausanne,
Switzerland; e-mail: godefroy.devevey@unil.ch

To respond to resource withdrawals by parasitestshbave to trade off investments
between defences against parasites and compensdtidamages. Although rodent-flea
host-parasite systems are very common, very fediegthave evaluated the costs imposed
by fleas on their rodent hosts. In this study, weasured costs of parasitism for common
vole Microtus arvalis parasitized in a long term experimental desigmabyleaNosopsyllus
fasciatus. We compared growth, body condition, resting meliatn rate and humoral
immune responses of 26 experimentally parasitizaggtive young male voles with 25
deparasitized ones.

We found that parasitized voles were smaller arttllbaer haematocrit than deparasitized
individuals. Moreover, voles with fleas had lowenniune response and higher resting
metabolic rate than parasite-free individuals. Bgrimmune challenge, haematocrit of
parasitized individuals also decreased.

Our results suggest that parasitism by fleas indhigle physiological and metabolic costs.
These findings are in accordance with previous istudvhich showed either cellular
immuno-depression or increase in daily metabolie ria gerbils parasitized by fleas.
Parasitized animals may have to deal with trade-dfétween immune response and
compensation of fleas exhaustion. By modifying pblggy and decreasing the ability to
mount humoral immune response, parasitism by fleas have strong effects on
reproductive value and population dynamic of voles.
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COMPARATIVE PHYLOGEOGRAPHY OF CESTODES
(ANOPLOCEPHALIDAE) OF ARVICOLINE RODENTS

HEIKKI HENTTONEN, VOITTO HAUKISALMI, LOTTA M. HARDM AN

Finnish Forest Research Institute, Vantaa Resedngh PO Box 18, FI-01301 Vantaa,
Finland; e-mail: heikki.henttonen@metla.fi

We review the molecular phylogenetic analyses of foanophyletic groups of anoplocephalid
cestodes and their arvicoline rodent hosts (voled Emmings) in the Holarctic region.
Cytochrome oxidase | (mtDNA) sequences were the b@asitin the analysis of cestode
phylogenetics, accompanied in some assemblage8®wRITS1. The host phylogenies, based
mainly on cytb sequences (mtDNA), were extracted from published ssuiL The sister
speciesParanoplocephala arctica and P. alternata are common host-specific parasites of
collared lemmingsRicrostonyx spp.). The main phylogenetic and distributionaitsgflhosts at
the Bering Strait (ca. 1 mya), as well as the sulbseqsplits in the Palearctic, are reflected in
the phylogeographic structure of the parasite. Howewethe Canadian Arctic and on the
Wrangel Island there is no strict congruence betwieernost and parasite phylogenies.

ii) Paranoplocephala omphalodes and related species (i.€aranoplocephala s. str.) are
primarily parasites oMicrotus voles. For the whole assemblage, no strict corredgroce
between parasite and host phylogenies was obsengdad, an obvious case of speciation by
host shift was observed. An intraspecific comparisoh the phylogeographies of
Paranoplocephala jarrelli and its main hosMicrotus oeconomus also did not reveal shared
histories; the main splits of the parasite did cartrespond with those of the hosts and a distinct
subclade ofP. jarrelli occurred in northern Alaska, whewk oeconomus is not known (so far)

to show significant phylogeographic structuié) Anoplocephaloides dentata and related
species (i.eAnoplocephaloides s. str.) are ubiquitous parasites Microtus- and Chionomys-
voles, true lemmingd_émmus spp.) and bog lemmingS$yhaptomys borealis). The interspecific
phylogeny lacks evidence of coevolution between gigas and hosts, and suggests a sequential
colonization among host species and genera as #ie source of parasite divergence. In
intraspecific comparisonsAnoplocephaloides lemmi shows a deep phylogeographic split
corresponding to the main split of its hostenimus spp.) (ca. 2 mya, at Kolyma), but no
congruence is evident in the phylogeographie®\mdplocephaloides septemtrionalis and its
primary host M. oeconomus. iv) Anoplocephaloides variabilislike species and
Paranoplocephala krebsi are rare parasites dflicrotus- and Chionomys-voles and collared
lemmings Dicrostonyx spp.). The molecular phylogenetic analysis of #isemblage is not yet
completed, but it also suggests a high cryptic @ity and absence of clear evidence for
cophylogeny. Thus, among arvicoline-carried anogbb@line cestode species, colonization of
new lineages has been the predominant mode of digat®n. There is some evidence for
allopatric divergence following host shifts, partamly in Anoplocephaloides s. str. Within
species or between closely related species, paisitegence may or may not correspond to
that of the hosts. High host specificity may havbhagrted strict phyletic coevolution in some of
the assemblages. Finally, the presence of phylagpbg structure in a parasite in the absence
of corresponding host divergence may reflect "dgypdivergence or inadequate sampling (or
both) of the latter. Each anoplocephaline taxoariricolines shows an independent response to
the host phylogeography, and there is no concertedmon response. The two main cestode
families in arvicoline rodents, Anoplocephalidae dhgmenolepididae, show different species
diversity and host specificity in the same hostcgmeand genera, which may have affected the
evolutionary pathways of these parasite assemblages.
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ARE THERE GENERAL RULES GOVERNING PARASITE DIVERSYT
IN SMALL MAMMALIAN HOSTS?

BORIS KRASNOV, IRINA KHOKHLOVA %, GEORGY SHENBROT, ALLAN
DEGEN, ROBERT POULIN

! Mitrani Department of Desert Ecology, Jacob Blaimshestitutes for Desert Research,
Ben-Gurion University of the Negev. Sede-Boger Casn84990 Midreshet Ben-Gurion,
Israel, e-mail: krasnov@bgu.ac.il
2Wyler Department of Dryland Agriculture, Jacob Biin Institutes for Desert Research,
Ben-Gurion University of the Negev. Sede-Boger Casnig4990 Midreshet

Ben-Gurion, Israel
®Department of Zoology, University of Otago. P.OxB&5, Dunedin 9054, New Zealand

Parasite biodiversity varies on several scalesjmpdrticular among different host species.
We examined the potential of several host charatites (host body mass, basal metabolic
rate, size and position of the geographic rangd, dimersity of co-occuring hosts) as
determinants of diversity in two groups of ectog#ées, fleas and gamasid mites
(superfamily Dermanyssoidea). Our analyses used one measure of diversity leasf
(species richness) and three measures of divgsgigcies richness, the Shannon diversity
index, and average taxonomic distinctness) forsnaed controlled for sampling effort and
phylogenetic influences. None of the host body petars (body size, basal and average
daily metabolic rates) correlated with species megs of flea assemblages. Flea species
richness increased with an increase in latitudthefgeographic range center of a host as
well as with an increase in a composite variabl ttescribed the size of the geographic
range. In rodent and lagomorph hosts, the spebeass of mite assemblages correlated
negatively with host body mass and was not affedigceither of the two other host
parameters. Shannon diversity of mite assemblagedisantly increased with an increase
of host BMR. The taxonomic distinctness of miteemsslages significantly decreased with
an increase of either host geographic range oBM&. In addition, in insectivores, the
Shannon diversity of mite assemblages increasel avitincrease of body mass and the
variance in taxonomic distinctness. Thus, althosgheral significant relationships were
observed, they depended entirely on which divensigasure was used, or on which host
(insectivores versus rodents and lagomorphs) oasjter (fleas versus mites) taxon was
investigated. Thus, there appears to be no univdetarminant of parasite diversity, and
associations between host features and parasiesdiv probably evolve independently in
different host-parasite systems.
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ALLOMETRIES IN MAMMAL-PARASITE INTERACTIONS
SERGE MORAND

Institut des Sciences de I'Evolution, CNRS-UM2
CCO065, Universite Montpellier 2, 34095 Montpelledex 05, France

The search of patterns, rules, and laws is cemracology since its foundation to the
recent development of macroecology and macroewrsutleiber's law, Bergman’s rule,
Rapoport’s rule, Cope’s rule are, among others,esaall-known examples.

The use of ecological laws, or rules, can alsotffilly irrigate parasitology and
epidemiology. First, | show several examples ofapplications of some rules and/or laws
to parasite (pathogen) - mammal interactions. Mdsthese laws or rules are based on
allometric relationships. Second, | develop onengda, the Taylor's power law that has
been applied recently to epidemiology and evol#tigrecology of parasites and pathogens.
The Taylor's power law takes the form of a powdatienship & a nf, where $is the
variance in population abundance and m is mean danae of the population, and a
represents a constant parameter and b an indegatiils heterogeneity. If the Taylor’s
power law reflects the aggregation of parasite gathogen) individuals among host
population, since the values of b may reflect wasiprocesses from epidemics to regulation
in host-parasite (or pathogen) systems.
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INFLUENCE OF RODENT DENSITY AND CLIMATIC VARIABLES
ON TICK POPULATION DYNAMICS IN NORTHERN ITALY

ROBERTO ROSA ANNAPAOLA RIZZOLI*, MINI GHOSH,
SARAH E. PERKINS, ANDREA PUGLIESE

! Centre for Alpine Ecology. Viote del Monte BondoB8&040 Trento, Italy
e-mail: rosa@cealp.it
2Department of Mathematics, University of Trentoa\Bommarive 14, 38050 Povo
(Trento), Italy
% Centre for Infectious Disease Dynamics, Penn Sfateersity. University Park,
PA 16802 — USA

The risk to humans of contracting tick-borne zoandiseases depends on the risk of a bite
from an infected tick, which can be broken dowm it component parts as the number of
host-seeking ticks in the environment, in particulgmphs, and the prevalence of tick-
borne pathogens they are carrying. In this studyanalyse tick biting intensity on rodents
in a known tick-borne encephalitis (TBE) focus irefitino (Northern Italy). We examine
patterns of tick demography and the influence ofthdensities and climate on ticks'
generation time, development rates, tick densityiatensity. During the period 2000-2004
a population of the yellow-necked mouggodemus flavicollis, the most important TBE
transmission host, was intensively monitored. Tifksding on individual rodents were
counted, distinguishing between the larval and nyrdife-stages. Local temperature and
relative humidity was calculated using both datgkrg in the field site and regional
weather stations. We investigated which factors dadedictive value both on feeding tick
intensity and on the overall density of larvae gymphs feeding on rodents in a year. We
observed a negative effect of rodent density dnititensity, while temperature influenced
positively both larvae and nymph intensity. Ovetailval density was higher in the years
and trapping grids where rodent density was higiwile for nymphs no such effect was
observed. The best explanatory variable for nymehsdy was the larval density in the
previous year, confirming the discrete nature ok tlemography. This gives us a useful
framework on which to build future models and pd®s important information in terms of
monitoring the risk of tick-borne pathogens to husia
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HOST DIVERSITY, ENVIRONMENT AND HISTORY AS
DETERMINANTS OF ECTOPARASITE SPECIES RICHNESS: A SR
STUDY OFAMPHIPSYLLA FLEAS

GEORGY SHENBROY, BORIS KRASNOV, LIANG LU?

! Mitrani Department for Desert Ecology, Jacob Blairstnstitutes for Desert Research,
Ben-Gurion University of the Negev. Sede Boger CasnB84990 Midreshet Ben-Gurion,
Israel, e-mail: shenbrot@bgu.ac.il
2Department of Vector Biology and Control, Natiotadtitute of Communicable Disease
Control and Prevention, Chinese Centre for Dis€&xsgrol and Prevention. PO Box 5,
102206 Changping, Beijing, China

Species richness of ectoparasites is known to bitiyedy correlated with species richness
of hosts. However, patterns of this relationshiprev®und to vary geographically and
mediated by environmental conditions. We analyzed Bpecies richness of fleas genus
Amphipsylla is related with species richness of their hosis eiimatic and topographic
variables. Geographic ranges of Atphipsylla species and 173 species of their potential
rodent hosts belonging to families Calomyscidaécefidae (subfamilies Arvicolinae and
Cricetinae) and Spalacidae (subfamily Myospalaginaere modelled using GARP
algorithm. Species richness was estimated by gqweirlg geographic ranges of individual
species. Step-wise multiple regression analysiswsas to estimate relationships between
species richness ofmphipsylla fleas (independent variable) and species richrafss
potential hosts, altitude, slope, mean annual, seimand winter temperatures and
precipitation (independent variables). Resultsnaflgsis demonstrated that species richness
of Amphipsylla fleas was positively correlated with species regm of potential hosts,
altitude, annual precipitation and mean annual sratpre and negatively with winter
temperature and winter and summer precipitatiomi@pation of these variables explained
about 40% of variation idmphipsylla species richness. Mapping of the residual varatio
revealed several areas where obserdetphipsylla species richness was significantly
higher than that of predicted by regression (Cémtezakhstan, Tien-Shan, Altai, Trans-
Baikal and Eastern Tibet). These regions can besidered as historical centres of
diversification of the genus.
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BODY SIZE IN ISLAND APODEMUSPOPULATIONS
ANDERS ANGERBJORN

Department of Zoology, Stockholm University. S-1906Stockholm, Sweden
e-mail: angerbj@zoologi.su.se

The general pattern in body size is tAabdemus mice show larger body sizes on islands
compared to on mainland. This could be due to nfiactprs. However, by comparing body
size inApodemus sylvaticus andA. flavicollis between islands it is possible to test specific
hypotheses where a general island effect is const@n some islands important
competitive species are absent. This mostly corderéncrease in body size of both
sylvaticus and A. flavicollis. On other islands important predator species bserd. This
confers a larger body size # flavicollis and other morphological changes. On the island
of Gotland in the Baltic Sea, for exampl, flavicollis were larger but had relatively
smaller brains and shorter tails. This suggestabdtdt shift from a more arboreal life to a
life on the ground. The results show that the fatimiperturbations on islands result in
lower competition and predation and that this caplan at least part of the gigantism of
Apodemus mice on islands.
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PHYLOGEOGRAPHIC STUDY OF THE MAGHREBIAN BATMYOTIS
PUNICUS AND ITS PARASITE SPINTURNIX MYOTI,
IN CORSICA AND SARDINIA

NADIA BRUYNDONCKX, FRANCOIS BIOLLAZ, PHILIPPE CHRISE

Department of Ecology and Evolution / Universityl@usanne. CH-1015 Lausanne
e-mail: nadia.bruyndonckx@unil.ch

Recent studies highlighted the utility of parasites a tool to better understand the
phylogeographic history of their hosts. In thisdstuwe compared the genetic patterns of
one parasitic miteSpinturnix myoti, with its two hosts, the Maghrebian and the Greate
mouse-eared bats. The Maghrebian bbiptis punicus, is widespread in North Africa and
in some Mediterranean Islands (Corsica, Sardind Malta), whereas its sister-species,
Myotis myotis, is only present in Europe. Here we focused orsiCarand Sardinia to assess
the importance of intercolonial movements bothdasind between these two close islands.
Microsatellites and mtDNA analyses revealed theeabs of structure between colonies
within the islands whereas a high genetic structueewveen islands was found. Thus,
despite the high flight ability of1. punicus, 15 km of open water between the 2 islands
seem to hamper gene flow between Corsica and $aréiarthermore, mtDNA analyses of
its specific mites,S. myoti, confirmed the isolation between colonies of Gmasand
Sardinia. Indeed\. punicus from Corsica hosted mites genetically distincnfr8ardinian
ones. More surprisingly, genetic analyses revedtat contrary to Sardinian mites,
Corsican mites are identical to mites found ongtreater mouse-eared bkt, myotis, from
continental Europe. AM. myotis is restricted to continental Europe and no cornzacte
between both species is currently known, this tesuggests a host switch betweln
punicus andM. myotis in the past. Then, bat mites give clues for a argontact between
both species and for an ancient presendd.afiyotis on these islands.
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COMPARATIVE DEMOGRAPHY ORMASTOMYSERYTHROLEUCUS
(RODENTIA) BETWEEN AN INSULAR AND A
MAINLAND SITE IN SENEGAL

LAURENT CRESPIN, LAURENT GRANJON, JEAN MARC DUPLANER

IRD (Institut de Recherche pour le Développemedéntre de Biologie et de Gestion des
Populations Campus international Agropolis de Begilet CS 30016, 34988 Montferrier-
sur-Lez cedex France; e-mail: laurent.crespin@ napfri

Mastomys are among the most common rodents in West AfBegause some species in
this genus are considered as pest species foulgre, most of the studies on demography
have focused on populations in anthropogenic etesys Here we will compare the
demographic characteristics d¥lastomys erythroleucus at two less man-modified
ecosystems in Senegal: an insular site, Madelsiaed, and a mainland site, Bandia. Both
sites were sampled over ten primary trapping sessivom 1984 to 1986, using large
trapping grids (ca. 400 traps over 4 ha). At eadmary trapping session we collected
capture-recapture data during five days on indi@ilyumarked individuals. Each individual
was weighted, sexed and its reproductive conditvas assessed. More than 750 and 250
individuals were respectively marked at Madeleiskarild and Bandia. Using up-to-date
methods of capture-recapture, we have carried @mparative analyses between both sites
on several demographic parameters (survival, renanit.). In accordance with the island
syndrome, preliminary results showed that surviwals markedly higher at Madeleine
Island than at Bandia.
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ISLANDS IN ENCLOSURES: AN EXPERIMENTAL STUDY ON
MAMMALIAN PREDATOR-PREY INTERACTION IN A
FRAGMENTED LANDSCAPE

MARKO (JUHA) HAAPAKOSKI*, JANNE SUNDELL%, HANNU YLONEN?

! Department of Biological and Environmental Sciere€®.Box 35, FI-40014 University
of Jyvaskyl4, Finland; e-mail: mjhaapak@jyu.fi
“Metapopulation Research Group, Department of Biokigand Environmental Sciences.
P.0.Box 65, FI-00014 University of Helsinki, Finthn
®Konnevesi Research Station, Department of Bioldgind Environmental Science.
P.0.Box 35, FI-40014 University of Jyvaskyla, Firda

Habitat fragmentation by human disturbance has beeagnised as a major threat for
species persistence. The habitat fragmentatiorpotamtially affect also the predator-prey
interaction, but that has been seldom studied éxpatally. We have approached this
problem by conducting a series of experiments ipeexnentally manipulated habitat in
large outdoor enclosures using bank vol&b/ddes glareolus) and weasels Mustela
nivalis) as model species. Breeding habitat of voles wargmentally fragmented into
one large (continuous) or four small habitat (fregwed) patches. For both voles and
weasels the habitat patches provided safe halrithbpen matrix a risky one. In the first
experiment we focused on the effects of indire@scaf the predator presence on spacing
behaviour and breeding success of voles, whildénsecond experiment we concentrated
on survival of voles and hunting efficiency of welssin different habitat configurations. In
the first experiment, we did not detect any effedtpredation risk on the behavior of voles
or their breeding success. The second experimentarducted during two seasons, spring
and autumn. In spring voles survived better in ¢hatinuous habitat than in fragmented
habitat but during autumn trend was opposite. ©hientatively explained by significantly
higher avian predation pressure during autumn, kvhias probably restricted the
movements of weasels between habitat patches.ntimncous landscape weasels can move
freely, but in fragmented landscape it is bettestay inside the patch until it is empty
before moving over the risky matrix. In additiorglat weather during autumn increase
energy needs of weasels and they are also morg tixe'surplus kill" voles for storage,
which may have also contributed the observed highatity of voles in continuous habitat.
In spring weather was hot and energy requiremehtseasels were low. In continuous
habitat voles could avoid predation by going furtbevay from the weasel and survive
better, whereas in fragmented enclosures voles netravilling to leave small fragments
and cross matrix area and were therefore caugatigasel more easily.
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ISLAND SYNDROME'": COMPARATIVE STUDIES ON INSULAR
POPULATIONS OF BANK VOLESMYODES GLAREOLUS

EMMA HARE, CHRIS FAULKES, JOHN GURNELL

Queen Mary, University of London. School of Biologi and Chemical Sciences, Queen
Mary, University of London, E1 4NS UK; e-mail: édgre@qgmul.ac.uk

Frequently, animals on islands show different motpgical and behavioural traits to their
mainland counterparts. This has been well docurdeénteodents, with individuals showing
increased body size, increased density, changespmoductive behaviour and, sometimes,
different habitat use and food sources. If suclistrare evolved adaptive mechanisms,
‘island syndrome' is predicted to increase withatsmn from the mainland and decrease
with island size because of a corresponding deeréasspecies diversity and habitat
complexity. Several adaptive theories seek to éxp&dand syndrome (e.g. decreased risk
of predation, dispersal limitations, increasedasprecific competition) but other possible
mechanisms through which these changes could declude founder effects and genetic
drift. From extensive studies on island populatiaisbank voles Nlyodes glareolus)
around the British Isles and intensive studies amkbvoles on Skomer Island, off the south
west coast of Wales, We will provide data on gesetecology and behaviour, and relate
these to possible explanations for the evolutiolist€nd syndrome'.
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BANK VOLES ON THE ISLANDS OF SKOMER AND RAMSEY,
OFF THE COAST OF WALES, UK

TIM HEALING

Tim Healing & Associates. 8 St Marys Road, Oxfddk4 1PX UK
e-mail: drtimhealing@hotmail.com

This paper presents the results of studies of tkem®8r bank vole Nlyodes glareolus
skomerensis) that have been undertaken since 1971.

The vole is a large variety of the bank vole fowmdSkomer Island, Pembrokeshire, off the
west coast of Wales, UK. It is larger than aninzalaght on the nearby mainland (the mean
weight for males in the breeding season is ca 3fgfemales ca 36g) with a coat that is
bright red above and a cream belly.

The animals can live at high densities with numhsrsp to 475 ha being recorded. The
breeding biology of the animals differs from thétbank voles on the nearby mainland in
that the breeding season is shorter (lactating lfesrare not usually detected before the end
of May and most young are produced between Julytlamdniddle of September) and few
animals breed in the year of their birth so mosting are produced by overwintered
animals.

The animals occupy a habitat that is rich in bracketeridium aquilinum), the highest
densities being found in areas where the brackdernse with little understory. The diet of
the animals includes a large proportion of bracken.

The animals are easy to handle and show an apgareaness in the hand.

A population of bank voles is also found on therhgédsland of Ramsey. These animals
have not been studied as intensively as the Skawles and less is known about their
biology. The Ramsey bank voles are smaller tharSt#twmmer voles and have a darker coat
(their appearance is much closer to that of thé& bafe found on mainland Britain). They
live at much lower densities. Nevertheless theyupgca similar habitat to the Skomer
voles and also show an apparent tameness wheneldardie results of a series of trapping
programmes over the last ten years will be reported
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GENETIC AND MORPHOLOGICAL VARIATION OF FIELD VOLES
FROM THE BRITISH ISLES

JEREMY HERMAN, JEREMY SEARLE

! National Museums Scotland and University of Yorlkepartment of Natural Sciences,
National Museums Scotland, Chambers Street, EdyibEH1 1JF, UK
e-mail: jshlll@york.ac.uk
2University of York. Department of Biology, Univetgiof York, PO Box 373,
York YO10 5YW, UK

Field voles Microtus agrestis) are common and widespread throughout mainlanthiBri
but are found on very few of the smaller surrougdislands. Their sporadic distribution
among the Hebridean islands has been attributétetdithic or subsequent human traffic.
Seven subspecies of field vole have been descfibed the species' range in the British
Isles, based on apparent morphological differen8esintraspecific phylogeny, using the
mitochondrial cytochrome b gene, is presented ket morphological variation in field
voles from the mainland and other islands of Bmitas re-examined against this
background.
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THE EVOLUTION OF DWARF ELEPHANTS
IN THE MEDITERRANEAN

VICTORIA L. HERRIDGE, ADRIAN M. LISTER

University College London. Gower Street, London, YEBBT, United Kingdom
e-mail: v.herridge@ucl.ac.uk

The most dramatic examples of 'island dwarfing' faeend among the extinct elephant
species from Mediterranean islands, where dwarfsnated at less than 150kg have
evolved from a 10,000 kg mainland ancest®aaeoloxodon antiquus. Consequently,
dwarf elephant fossils have been highly influential research into body size change on
islands, and yet their own evolution remains litllederstood. New data collected from
western and eastern Mediterranean elephant assgesbthallenges accepted theories of
dwarf elephant evolution and adaptation. Here vesgmt an overview of our new findings
regarding dwarf elephant evolution across the Medinhean, and discuss its importance to
wider questions of insular vertebrate evolution thed'Island Rule'.
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ISOLATION, CLIMATE CHANGE, AND ECOLOGICAL TRAPS:
CHALLENGES FOR MAMMAL CONSERVATION
IN TERRESTRIAL ARCHIPELAGOES

JOHN KOPROWSKI

University of Arizona. Wildlife Conservation & Magament, School of Natural
Resources, Tucson, AZ 85721 USA; e-malil: squirrgj@dzona.edu

Due to their significant isolation, island ecosysseare notoriously sensitive to disturbance,
in particular to biological invasions by non-natispecies and humans. Terrestrial islands
of habitat are also similarly isolated and are higpsized to be equally sensitive to change.
High-elevation montane ecosystems are often isblftem similar habitats by intervening
low-elevation zones of increased temperature, dsed humidity, and concomitant
changes in vegetation. Montane islands are oftéuedaby humans for these cool climes,
increased water availability, timber resourcesreation, and aesthetics in addition to
endemic flora and fauna, which results in conflictdand management and conservation
strategies. The Madrean Archipelago that extend®ugh northern Mexico and
southwestern United States of America representsedensive chain of montane
environments. Endemism is common in this region iamdpresents the greatest diversity
of tree squirrels in North America. Introduced spedSciurus aberti andS. carolinensis),
forest management practices, and climate changmauit to threaten these sensitive
environments and in some cases appear to resattalogical traps for several species of
Sciurus and Tamiasciurus. Forest structure, comiposiand fuel loads have resulted in
increased frequency and intensity of wildfire thedikely facilitated by climate change-
related heating and drying. In addition, insect dgenhas also increased in relation to these
factors further degrading forest quality. Nearlyf ehdemic tree squirrelsSgiurus,
Tamiasciurus) in the region are of precarious conservatiorustass a result. Given current
trends in global climate and human population ghpvetuch challenges are likely to be
faced worldwide in terrestrial archipelagoes.
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THE ORIGIN OF THE ORKNEY VOLE

NATALIA MARTINKOVA ! GERALD HECKEL? KEITH DOBNEY?,
JEREMY SEARLE

! Department of Biology, University of York. PO BoX3 York YO10 5YW, United
Kingdom; e-mail: martinkova@brno.cas.cz
2Computational and Molecular Population Genetics F@, Zoological Institute,
University of Bern. Baltzerstrasse 6, CH-3012 B&wijtzerland
Department of Archaeology, University of Durham SoRoad, Durham DH1 3LE,
United Kingdom

The common voleNjicrotus arvalis) is a widespread and abundant species in Europ. |
absent from Great Britain and Ireland, but occurs seven islands of the Orkney
archipelago where it is distinguished as a sepasatespecies. Orkney voled/( a.

orcadensis) were probably transported by humans from contaldfurope to Orkney in the
Neolithic. We sequenced the mitochondrial genecfgochrome b to identify better the
source area of Orkney voles. They originated framthern France/Belgium, not from
Spain or the Pyrenees region as has been proposedysly. Voles from other lineages
occur in the Netherlands and Denmark. No recenbdiniction between Orkney and
continental Europe has been detected. We will desdrow phylogenetics and molecular

diversity indices may be used to study the patifrrcolonisation within the Orkney
archipelago.
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CONCERNING THE MAMMALIAN SPECIES CURRENTLY
REGARDED AS ENDEMIC TO THE MEDITERRANEAN ISLANDS

MARCO MASSETI

Dipartimento di Biologia Animale e Genetica "Leoréiadell'Universita di Firenze.
Laboratori di Antropologia ed Etnologia. Via debonsolo, 12, 50122 Firenze (ltaly)
e-mail: marco.masseti@unifi.it

In the light of current knowledge, less than aboné-fourth of the mammalian species
found in the continental Mediterranean region hbgen described as endemic to the area.
Moreover, the number of endemics decreases drigtitave consider the composition of
the extant mammalian fauna on islands. This is simexclusively characterised by
continental taxa, whose appearance on the islapdaap to be directly related to human
activity.

The insular endemics are exclusively limited to tepecies of shrew, the Sicilian,
Crocidura sicula Miller, 1900, and the Cretan white-toothed shre®v, zmmermanni
Wettstein, 1953; the recently discovered CypriotusgMus cypriacus Cucchi et al., 2006;
and, perhaps, one gerbDipodillus zachariai Cockrum, Vaughan & Vaughan, 1976,
reported from the Tunisian archipelago of Kerkenrfalrther studies are required for a
better understanding of the taxonomic status of ldsser white-toothed shrewg.
suaveolens (Pallas, 1811), from the small island of Tilos, the Dodecanese (Greece).
Although, in fact, the external size and colouitsfcoat fall within the variability range for
the species, this shrew reveals an unexpected velilitip, a characteristic which up to now
has only been reported for the endefisicula.

In any case, it is interesting to note that non¢hefabove-mentioned species displays the
most common trend of endemisation reputed to afféctomammals on islands: the well-
known increase in size characteristic of fossil/andubfossil shrews and rodents.

This fact, together with their almost total absefioen the Quaternary fossil horizons of the
islands from which they are now reported, raise@ges of intriguing questions that are
still far from being answered. The invitation isftother study which, if conducted in the
correct manner, integrating the information to berived from the palaeontological,
archeozoological, neontological and genetic ambitd, be bound to make an ulterior
illuminating contribution to a better understandiog the significance of the extant
occurrence of these species on the Mediterranéamnis
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SIZE EVOLUTION ON ISLANDS
SHAI MEIRI

Imperial College, London. Centre for PopulationBgy, Imperial College, London UK
e-mail: s.meiri@imperial.ac.uk

Size evolution is thought to follow predictable teahs in insular mammals with larger

species getting smaller and small ones evolvingelasize. | examine empirical patterns

and mechanistic explanations in mammals and otisetar vertebrates, and show that:

a. patterns are generally weak

b. phylogenetic comparative methods - no patterns gener

c. different selection pressures affect different tasaed on their diets and body sizes

d. even within species different autecological comwdis can result in very different
rajectories of size evolution
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MOSAIC INSULAR EVOLUTION: THE EXAMPLE OF THE
WOODMOUSE(APODEMUS SYLVATICUS) IN THE ATLANTIC
AND MEDITERRANEAN ISLANDS

JOHAN R. MICHAUX!, SABRINA RENAUD

! University of Liége. Institute of Botany (Bat 22)niversity of Liége 4000 Liége (Sart
Tilman); e-mail: Johan.Michaux@ulg.ac.be
2University of Lyon 1. Paléoenvironnements et Paiégthére, UMR 5125 CNRS -
Université Lyon 1, Campus de la Doua, 69622 Villeume, France

The distinct nature of island populations has tradally been attributed either to
adaptation to particular insular conditions or amdom genetic effects. In order to assess
the relative importance of these two disparate ggses, insular effects were addressed in
the European wood mousipodemus sylvaticus.

Populations coming from 33 localities on both mamd and various Atlantic and western
Mediterranean islands were considered. The insyladrome primarily invokes variations
in body size, but ecological factors such as reldemm competition, niche widening and
food availability should also influence other cldeas related to diet. In the present study,
the morphology of the wood mice was quantified Hasa two characters involved in
feeding: the size and shape of the mandibles amstl fipper molars. The size of the
mandible is also a proxy for the body size of tmemels. Patterns of morphological
differentiation of both features were estimatedngstwo-dimensional outline analyses
based on Fourier methods.

Significant differences between mainland and islaogulations were observed in most
cases for both the mandibles and molars. Mandibépe diverged mostly on islands of
intermediate remoteness and competition levels,redse molars exhibited the greatest
shape differentiation on small islands (Port Crod Rorquerolles). A mosaic pattern was
also displayed for size. Body and mandible sizegiased on Ibiza, but molar size remained
similar to mainland populations.

In conclusion, the pattern of insular variation sife and shape on various characters
appears to be the consequences of a complex iayeqfl factors including ecology,
physical environment and genetic determinism. Mohpgical differentiation on islands
might thus appear as a collection of distinctivesesa mosaic evolution characterising
insular divergence. Finally, the molar seems tonfme prone to change with reduced
population size on small islands, whereas the ndediould be more sensitive to peculiar
environmental conditions on large and remote iand
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ISLAND AREA AND RATES OF MORPHOLOGICAL EVOLUTION
IN MAMMALS

VIRGINIE MILLIEN

Redpath Museum, McGill University. 859 Sherbrookesty Montreal (QC) H3A 2K®6,
Canada; e-mail: virginie.millien@mcagill.ca

In a recent paper, | showed that the rates of nwogfical evolution in mammals were
larger in island species when compared to theintaad relatives (Millien 2006). This was
the first empirical demonstration of a long stamgdiypothesis of accelerated evolution on
islands.

According to the theory, evolution on islands ipposed to be the most marked on the
smallest islands. The island area is correlated miany factors, including the elevation (a
reflection of the habitat complexity on the islanaihd the diversity of species on an island
(a reflection of the force of competition and préaiapressures on the species).

Here | used a dataset of 82 evolutionary ratesutatked for 29 mammal species from 51
different islands, evolving over time intervals gang from 21 years to 2.8 Ma. | show that
there is no effect of island area for rates of etioh calculated over the smallest time
intervals (i.e. below 120 years). However, whensidering only those points for which the
time interval is larger than 600 years, there Egmificant negative relation between the
evolutionary rates in darwin and island area; finging is in agreement with the theory of
island evolution. In contrast, there is no sigmifit relation between the magnitude of
morphological change and island area, which sugghsit the amount of morphological
evolution in island mammals is not dependent upoa island on which the species
evolved.
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"ISLAND RULE" AND BODY SIZE EVOLUTION IN INSULAR
PLEISTOCENE MAMMALS

MARIA RITA PALOMBO

Dipartimento di Scienze della Terra, Universitald8tudi di Roma "La Sapienza" and
CNR, Istituto di Geologia Ambientale e GeoingegaeRiazzale A. Moro 5, 00185 Roma,
Italy; e-mail: mariarita.palombo@uniromal.it

Islands have been regarded by scientists as lialbgratories of evolution and an optimal
context for the study of forces influencing evabatiand diversification. Two main issues
have been attentively scrutinized: the loss of ity and the peculiar changes
undergone by island settlers, above all changs&@é Over time plenty of hypotheses have
been formulated to explain causal mechanism of bgidg modification and the debate
continues today, with a diversity of alternativepleations, confirming or rejecting the
soundness of island rule. Large mammals undoubtddiyve some advantages from
reducing their size because: 1) larger-sized masgeherally require more food, and need
larger home ranges; 2) reducing body size and &simg metabolic rate lead to a higher
reproduction rate which, in turn, increases poputatdensity and may preserve
heterozygosis, thereby avoiding the threat of etitim; 3) reducing their size, large
herbivores increase exploiting environmental oppaties and optimising energy costs;4)
small mammals by enlarging their size should redtlmr metabolic rate and food
requirements, and thus increase their life expegtaBut, what are the main factors driving
these changes? To contribute to the debate Plertocmammalian faunas have been
analysed and compared with the coeval mainlandafauResults obtained provide evidence
that: 1) size evolution on islands is not directgpendent on abiotic characteristics such as
area; 2) evolution and size of endemic species trighindirectly affected by isolation
(constraining colonization from mainland) and pbgsaphy (sometimes permitting
adaptive radiation); 3) in unbalanced insular comities, the shift in size of non
carnivorous species largely depends on the nattireacant species; 4) body size of
carnivorous species mainly depend of the size efrtlost available species and adaptive
strategy for more efficient energy use under thecish environmental conditions of insular
ecosystems. Accordingly, we can suppose that, diverntrinsic characteristics connected
with their bau-plan, and removing biotic and almagnvironmental constraints, the body
size of non carnivorous insular species could coyes¢owards a taxon-specific "optimal
size" allowing the best energetic balance and magheloping evolutionary novelties.
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CONSERVATION GENETICS OF ISOLATED GAZELLE
POPULATIONS ON THE DAHLAK ARCHIPELAGO, RED SEA

ROBERTA TORUNSKY, FUTSUM GHEBREMARIAM, KAMAL IBRAHIM *

! Southern Illinois University. Department of Zoologyn. 351 LSII, mail code 6501,
Carbondale-IL 62901; e-mail: rotorunsky@hotmail.com
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The Dahlak archipelago in southern Red Sea cordistere than 200 islands and islets of
which only the two largest are inhabited. Desgite Ibcation of these islands on one of the
world's busiest shipping lanes, there is limitedtaot with the outside world as a result of
the harsh climate and long running armed conflintshe region. This insularity of the
Dahlak islands is reflected in their fauna too, tgulates (gazelles) being a good
example. Early visitors considered Dahlak gazeBazella dorcas, a small antelope whose
range extends from the Levant to North Africa. Moeeent reports considered them a
dwarf subspecies of the much larggazzella soemmerringii. A third possibility, that they
are more closely related to the Arabian gazelazélla saudia), a species originally
endemic to the western parts of the Arabian petanisut currently extirpated in the wild
can not be excluded, although unlikely. We havégra@d baseline data on the gazelles of
the Dahlak archipelago focussing on population aizé movement. Through non-invasive
genetic sampling using fecal pellets, we have gathéata on 8 microsatellite loci in 50
animals from the biggest island in the archipeldgurty more animals from two mainland
coastal populations are also being genotyped fonpeawative purposes. Mitochondrial
DNA sequence data (cytb) are also being acquired.adn is to ascertain whether Dahlak
gazelles represent a dwarf subspeciesGafella soemmerringii or belong toGazella
dorcas, to characterize their population genetic strietand obtain estimates of their
divergence from mainland populations, and, to as#s conservation policy implications
of the findings.
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WORKSHOP

Mammal conservation in Europe: statusand priorities
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EUROPEAN NON VOLANT MAMMAL DIVERSITY:
CONSERVATION PRIORITIES INFERRED FROM
MITOCHONDRIAL DNA

GIOVANNI AMORI*, SPARTACO GIPPOLIT}, RICCARDO CASTIGLIA

1CNR - Institute of Ecosystem Studies. Via A. Bdrg0, 00161 Rome, Italy
e-mail: giovanni.amori@uniromal.it
2Department of Animal and Human Biology, Universiha Sapienza”. Via A. Borelli 50,
00161 Rome, Italy

The increasing of nuclear and mitochondrial DNADMNA) studies on European mammals
provides more accurate information on the genetiuacgire of the populations. Such
information can be used not only for a reconstarcidf the phylogeographic history of
each taxon but are useful in identifying crypticesies and areas that may represent
conservation priorities from an evolutionary perctpe.

The aim of this paper is to identify, by mean dDEA taxonomy approach, populations
representing putative species, non yet formallycdesd, among European mammal
species belonging to all orders, with the exceptib@hiroptera.

For each European not flying species, reportedhénlast edition of Mammals Species of
the World (Wilson and Reeder 2005), we review thblighed data (about 100 articles)
reporting sequences of the mtDNA gene for cytoclerdm(cyt-b). As expected many
species revealed to be composed by two or mord @ftylogroups. To identify those
phylogroups having an high probability to repredem¢ species, we considered the criteria
presented by Baker and Bradley (2006, J. Mamm.,683:662) for the identification of
mammals species under a genetic species concap.Wénidentified, for each species, the
number of cyt-b phylogroups, their geographic lmszdlon and calculated the genetic
distance among them. Then we compared the genistendes among phylogroups, with
the distribution of pairwise genetic distance betwaister species belonging to the same
genus or family. We identified a putative speciesew the genetic distance between
allopatric or parapatric phylogroups is equal cgager to the mean value found for sister
species. When available, also data from others mM@Bnes and data from nuclear DNA
has been used for the taxonomic evaluation of gglaps.

Mammal species in Europe are often lacking in cahensive taxonomic revision that take
into account the results of genetic studies, agdeat, is the case in North America. As a
consequence, lists of protected taxa such as tifabe Habitat Directive, based on current
taxonomy, may fail to protect a large amount of mahdiversity in Europe.
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PHYLOGEOGRAPHIC HISTORY OF THE IRISH LEISLER'S BAT
(NYCTALUSLEISLERI) - THE AZOREAN LINK

EMMA BOSTON, IAN MONTGOMERY, PAULO PRODOHL

Queen’s University Belfast. School of Biologicali&wes - MBC, 97 Lisburn Road,
Belfast BT9 7BL, Northern Ireland, UK; e-mail: paalohl@qub.ac.uk

While the Leisler's batNyctalus leideri) is rare and vulnerable across most of its range,
which extents over the British Islands and mosEuofope, the species is very common in
Ireland. Indeed, Ireland is considered to be theofean stronghold for the species and is
thus internationally important from a conservatiaewpoint. Although very little is still
known about Leisler's in Ireland, some relevantagioal differences have been reported
in comparison to their European counterparts. Rstance, in Europe Leisler's bats are
known to be highly migratory, covering distances tapl000km? between summer and
winter roost sites. However, this does not occuretand, except perhaps on a small scale.
In trying to understand the origin, the genetiatiehships, and the differences in migratory
behaviour of Irish Leisler's bats in relation t@ithEuropean counterparts, we undertook a
comprehensive phylogeographic investigation ofgphecies throughout most of its range.
Thus, we analysed genetic variability at a higiniiprmative region (320bp) of the D-loop
mitochondrial DNA (mtDNA) for a sample comprised @20 individuals from 38
widespread localities throughout Europe. Resultiggluencing data were analysed in
comparison to analogous data, available in the Bamle, consisting of sequences from
165 individuals of the closely related spechsazoreum, which is endemic from the
Azores Islands. Analysis of combined data set revdee existence of two very distinct
mtDNA lineages, which probably diverged in separeg@ugia during the last glacial
maxima. Surprisingly, one lineag@zéreum) is entirely restricted to Ireland and the
Azores. The second lineageifleri) has widespread distribution in Europe also odagrr

in Ireland albeit at lower frequency. Results imdécthat Irish Leisler's bats, contrary to
their European counterparts, share an unexpectgdgaographic history withN. azoreum.
Thus, Ireland represents a zone of secondary dongdeen two distinct genetic lineages.
The absence aizoreum haplotypes in Europe is indicative of unidirecbgene flow and
suggests a genetic basis for the limited migratoeliaviour of the Irish Leisler's bat in
relation to their European counterparts. Thesdriiyg have important implications for the
conservation of this species in Ireland.
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POLYMORPHIC MICROSATELLITE MARKERS CONFIRM
EXTENSIVE POPULATION FRAGMENTATION OF ENDANGERED
BALKAN PALEOENDEMIC MARTINO'S VOLE

ELENA V. BUZAN!, BORIS KRYSTUFEK, JOSEF BRYJA

! University of Primorska, Science and Research @easftKoper. Garibaldijeva 1, 6000
Koper, Slovenia; e-mail: elena.buzan@zrs.upr.si
2Department of Population Biology, Institute of \&tate Biology AS CR. 675 02
Studenec 122, Czech Republic.

Martino's vole Dinaromys bogdanovi is the only living member of the Tertiary genus
Dinaromys and likely also the only surviving member of tRkomys lineage. The species
shows all three attributes of rarity in accordamgth Rabinowitz's seven forms of rarity
model. Historical range exceeded the recent onetarsirinkage continued into the recent
times. The species has frequently been reportéeiag rare throughout its range, but very
little is actually known about it. Martino's voleegends on isolated rocky habitats which
are rare and widely separated even in those regibese the species is relatively common.
The persistence of a species in patchy habitat,issypical of Martino's vole, may vary
as a result of habitat complexity and quality, Epabrganization of patches, dispersal
frequency, population size, and life-history chégastics. The yearly extinctions of
fragmented populations can be frequent but theynarenally balanced by recolonization
events. By using cross-amplification approach, waveh optimized a set of eight
polymorphic microsatellite loci to analyze metaplagion dynamics in Martino's vole
population on Mt. Zelengora (eastern Bosnia). Softthem were originally developed for
the common vole Microtus arvalis) and two for the water voleAfvicola terrestris).
Preliminary results confirm very extensive fragnagiain of populations of this rare rodent
species.
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ITALIAN HARES (LEPUS CORSICANUS) IN CILENTO AND VALLO
DI DIANO NATIONAL PARK: STATUS AND CONSERVATION

GABRIELE DE FILIPPG, DOMENICO FULGIONE, LUCILLA FUSCO',
SABATINO ROSARIO TROIS]

!|stituto di Gestione della Fauna. Via Mezzocann®n@0134 Napoli
e-mail: info@gestionefauna.com
2Dipartimento di Biologia Strutturale e Funzionaleitkrsita di Napoli Federico II. Via
Cinthia MSA , 80126 Napoli

Italian hare is an endemic species of central athern Italy. At present, in Cilento and
Vallo di Diano National Park lives a population sliog the higher density among Italian
peninsular ones, so to manage it represents a faxat of conservation strategy on the
entire species. Park Managers start in the 1998naecvation plan in collaboration with
zoologists from Istituto di Gestione della Faunad adniversities of Naples. This
contribution reports the results of population ntoming and shows the status of
conservation activities carried out in the Park.féect, during these years population
density, habitat structure (with particular attentto the patchiness structure), foraging and
population genetic have been studied. Nocturnaltets allowed us to estimate the hares
density, founding individuals ranging from 2 to /k2n®. Habitat suitability was built using
ENFA by means of software Biomapper. We considexed-geographical variables in
buffer areas of 300 m radius around each territdryGIS software was used to select
habitat structure in each buffer areas, by meanv@flay functions among buffer areas and
habitat maps. The eco-geographical variables warel cover, elevation, slope, aspect,
man-made structures. Moreover, food availabilitydéscribed in each feeding habitat by
means of phytosociological survey. Finally, we usicrosatellite and mitochondrial
markers in order to describe genetic variabilitghivi population. Genetic data suggest a
recent bottleneck occurred to population in thekPte levels of variability are worrying.
Conservation activities, follow-on our study, comcelirect habitat protection and a
translocation program of hares in suitable areasrgvhpecies is not else present.

438



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

MODERN STATUS OF SAIGA ANTELOPE POPULATION
IN KAZAKHSTAN

NURLAN ERZHANOV

Pavlodar State University named after S.Toraighy6@vLomov str., Pavlodar, 140008,
The Republic of Kazakhstan; E-MAIL: erzhanov@psu.kz

Saiga antelope is a migratory gregarious anim&whsian deserts and semi-deserts. It is
the most ancient reprehensive of the fauna, uréaugevaluable property of the Republic of
Kazakhstan. The largest part of present-day nahadaitat of Saiga antelope lies within the
territory of Kazakhstan. Present-day natural halifasaiga antelope for the most part
covers desert and semi-desert areas of 10 admaiivstr oblasts. They are: West-
Kazakhstan; Atyrau; Mangistau; Aktyubinsk; Karaggn#yzylorda; South-Kazakhstan;
Zhambyl; and partially Akmolink and Almaty. The oedl habitat areas also include
neighboring oblasts of Uzbekistan (Karakalpakyall #o a lesser extent (in certain years) -
the oblasts of Turkmenistan and Russia. Three a@paopulations of Saiga antelope
inhabit Kazakhstan. They are betpakdalinsk, ustuasd uralsk populations.

Saiga antelope historically undergoes abrupt pdjmavaves. Main reasons of that may
be divided into two categories: the first is langgume of snow, ice-covered ground, and
diseases, in lesser extent - predators (wolve®; srcond is anthropogenic character
factors, such as illegal hunting (poaching). Thamdity of animals had heavy decrease
during last decade. Thus in 1991-1994 Kazakhstath $126-810 thousands of Saiga
antelopes, but in 2001-2004 - 79.4-30.7 thousaBe&kdnov and other., 2002, Bekenov,
Grachev, 2003; Meldebekov and other, 2005). Begmmiith 1999 there is prohibition on
bag of Saiga antelopes. Mass loss of Saiga antelopased by the diseases was not
observed. Heat and coupling of Saiga antelopesigdeecember, at winter habitat places.
Calves are born in may, during spring migratiortht® North. During calving period Saiga
antelopes form large gatherings on a small areaafled "maternity hospitals”. Sexual
ratio (buck : cow) among new-born calves is clasé t 1, among grown-ups with normal
population structure it is 1:2 - 1:3. Dependingstructural failure extent, the quantity of
gown-up bucks of exploited population lately was®4. Grown-up cows give birth to 1,8
calves as average. Juvenile (yearling) cows haweAlierage quantity of calves for a cow
is 1,5. Today Kazakhstan works on quantity recovefySaiga antelopes. Creation of
special forms of keeping and rearing of Saiga apt is one of the main directions of this
work.
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The Walia ibex Capra wali€) belongs to th€aprinae - a family where numbers and status
of the different taxa are still under debate. Thégship species in Ethiopia has been
recorded as critically endangered by the IUCNefiresents the most southerly distributed
taxon of its genus, confined to a small area inShmien Mountains. The total population
size is estimated to be about 400 animals, witteneslight increase. Habitat loss,
poaching, and potential inbreeding have become masues of concern in its
conservation. Unfortunately, the Walia ibex hasemndween included in the several papers
dealing with the phylogeny of th€apra genus. Moreover, despite having the status of
critically endangered species, the level of gengtitymorphism has never been assessed.
The goal of this study is to assess the conservatatus of the Walia ibex (i) by estimating
its position within theCapra genus by sequencing the cytochromef the mitochondrial
genome for a few individuals, (ii) by comparing ftsalized ecological niche with that of
the Nubian ibex Qapra nubiana), and (iii) by estimating the level of inbreedirxy
analyzing the polymorphism of a few microsatellgei. Preliminary cytochromé results
show that the Walia ibex and the Nubian ibex forrmanophyletic group, and that the
Walia ibex is a sister species of the Nubian iéhe genetic distance between Walia ibex
and Nubian ibex is comparable to the genetic digtdretween Spanish and Alpine ib€x (
pyrenaica andC. ibex). The realized niche of the Walia ibex is compietisjoint from
that of the Nubian ibex for many parameters suclarawal precipitation, elevation, and
temperature of the coldest month. The microsagedlitalysis is ongoing, but we expect a
higher level of polymorphism than in the Alpine xpebecause the mitochondrial
polymorphism is still high (up to now four haplogg for five individuals analyzed in
Walia ibex). All together, these results indicatattthe specific status of Walia ibex is not
questionable, and that the remaining populatiospitie being small, has not suffered from
a strong bottleneck in the past.
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ENDEMISM, RARITY AND CONSERVATION ISSUES ON SMALL
TERRESTRIAL MAMMALS FROM THE BALKANS AND ANATOLIA

BORIS KRYSTUFEK, VLADIMIR VOHRALIK 2

University of Primorska, Science and Research @asftkoper. Garibaldijeva 1, 6000
Koper, Slovenia; e-mail: boris.krystufek@zrs.upr.si
2Department of Zoology, Charles University. \tin& 7, CZ-128 44 Prague,
Czech Republic

Small mammals are just as likely to become extasclarger species, although the latter
receive disproportionate attention with respectctmservation activity and research.
Nonetheless, the majority of mammalian extinctidsath those recorded over the last 400
years and those likely to happen during the nextdecades are of smaller-bodied species.
Rodents, as the most specious mammalian orderlmatiet most to this number in absolute
terms and proportionally. Species that are vere raccording to all three criteria of
Rabinowitz's seven forms of rarity model are masenmon among mammals than would
be expected in a random process, and rodents cearipie majority of these rare species in
absolute terms. Also, species displaying both imstt distribution and low density, i.e.
two of the criteria of Rabinowitz's rarity model ish are common in rodents, are those
most at risk of extinction. Even though rarity doest necessarily indicate threat of
extinction, species generally become rare befoeg to extinct. Although the number of
small mammals listed in the IUCN Red List of Thezsd Animals increased dramatically
in 1996, the conservation status of many specimsires only tentatively known because of
poor taxonomic knowledge of various groups and ck laf information on population
status. With these issues in mind we approachedgsbessment of rarity and conservation
status of small terrestrial mammals in southeaskurope (the Balkans) and adjacent
southwestern Asia (Anatolia). Within the westernlaBarctic both these regions are
biodiversity hot spots in mammalian species rickreasd contain a substantial number of
small range endemics. A shortage of informatiomudently hampers risk assessment of
rare and little-known species and endemics fromBikans and Anatolia are no exception
in this respect. Although a significant historisdirink in range is documented for several
species Talpa davidiana, Dinaromys bogdanovi, Myomimus roachi) it is unclear whether
threats are immediate enough to require elevatidn conservation status and
implementation of measures.
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A POSSIBLE APPROACH TO THE "CONSERVATION" OF THE
MAMMAL POPULATIONS OF ANCIENT ANTHROPOCHOROUS
ORIGIN ON THE MEDITERRANEAN ISLANDS

MARCO MASSETI

Dipartimento di Biologia Animale e Genetica "Leoréfadell'Universita di Firenze.
Laboratori di Antropologia ed Etnologia. Via debeonsolo, 12, 50122 Firenze, Italy
e-mail: marco.masseti@unifi.it

If we consider the existing non-flying terrestnmbhmmals of the Mediterranean islands, we
can find very few of the endemic elements that ati@rised the late Quaternary faunal
structures. These refer exclusively to two specfashite-toothed shrew, respectively from
the Siculo-Maltese archipelago and Crete, the tgcatiscovered Cypriot mouse, and,
perhaps, one gerbil endemic to the Tunisian artdgeeof Kerkennah. Instead, at present,
the existing populations of non-flying terrestnmammals of the Mediterranean islands are
almost exclusively dominated by continental taxaaaule regionally specific in relation to
the nearest mainland, and whose appearance osldnds appears to be essentially related
to human intervention.

The legacy of this global redefinition of the origl ecological equilibrium brought about
by man since prehistoric times - and continued ipbssvithout interruption throughout
historical times - raises not inconsiderable profdef conservation and management. First
of all because, in the vast majority of casessiinpossible to reconstruct the natural
ecosystems of the past, which have been destrayeaifiennia. However, this leaves the
question of how to treat the allochthonous popaoietiof certified ancient origin. Several of
these anthropochorous populations, in fact, reptaéegaluable historic documents: images
which remain fixed in time and history. This coldd the case, for example, of the genets
of the Balearic islands, the wild boars and the deér of Sardinia, the wild goats of
Montecristo and Crete, the fallow deer of Rhodes,mouflons of Cyprus, and so on.

Unlike the case of artistic monuments, howeverevee are dealing with living organisms
which interact with an environment, originally eattieous to their natural distribution, in
which they have survived since ancient times.

Frequently, they may also represent the last sarsiwf continental populations which
vanished many millennia ago.

Their protection and their study can provide anasppity for testing a range of different
evolutionary theories. Therefore, they deserve ¢o pootected and considered as an
authentic "cultural heritage".
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A REVIEW OF PRIORITIES IN MAMMAL CONSERVATION IN
GERMANY: DO BLACK BOXES HIDE URGENT PROBLEMS?

HOLGER MEINIG, PETER BOYE

German Mammal Alliance. D-35321 Laubach, Haupts&e), Germany
e-mail: Holger.Meinig@t-online.de

Factors which have a negative impact on mammal lptipas are reviewed for all 83
native species occurring in Germany today. Forestagement affects most species of the
mammal fauna as well as of the sub-groups of tdspecies and of species, which were
assessed to give Germany a special responsitblitthéir conservation. This is because of
the current forestry practice of a large scale cdivie harvesting of ancient trees. The
review also highlights habitat fragmentation, agitire and direct taking of mammals
(legal, illegal or accidental) as major problemsdpecies conservation. There is the risk of
a faster decline in mammal species and populatigtisn the next years, because of the
composition of crops grown in agriculture, are gpto change once again. Areas now set
aside with financial support by the EU will be ugedthe production of so called bio-fuels
with highest intensity.

The results of the analysis of factors threateniragnmal species in Germany correspond to
intuitive experts” assessments and underline thgoilitance of ongoing "traditional”
conservation measures. However, very few Germanmempecies seem to be affected
by climate change or invasive alien species, butlistust this part of our analysis. To our
minds impacts of these two factors are underestichy a general lack of data. There is no
reliable mammal monitoring programme operating err@any so far, not even for most
species protected by the EU Habitats Directive, a@search capacities in mammal
population ecology are limited. So changes in mahovoaurrence and abundance may be
overlooked even if they were significant. To prdhat urgent problem can be identified
and appropriate priorities are set in species agatien in Germany, the implementation of
a mammal monitoring programme and specific reseprofects on the effects of climate
change and alien species on mammal populationsesaed.
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MAMMALIAN FAUNA INVESTIGATIONS ON CONTIGUOUS
PROTECTED TERRITORIES OF RUSSIA AND UKRAINE
(PROBLEMS AND PERSPECTIVES)

ALINA MISHTA %, ELENA SITNIKOVA?

'Schmalhausen Institute of Zoology, Ukrainian AcagemSciences. B. Khmelnitskogo
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“Bryansky Les State Natural Reserve. Neroosa sterSka distr., Bryansk region,
242180 Russia

In the course of inventory of protected areas gfaBsk region in 2000-2006, the materials
on current species composition of mammalian faueeewollected. The complex faunistic
investigations permit to make recommendations cariicg establishment of new preserves
as well as reorganization and enlargement of existees.

We compile the List of Mammals of Bryansk regiontba basis of original data as well as
reliable sources of information. It includes 81 nmaafian species (73 animals undoubtedly
occur on studied territory; 5 species occur ongspmably, i.e. no contemporary findings;
3 species unlikely occur). From this number 4 specare adventive Nfctereutes
procyonoides, Ondatra zibethicus, Cervus nippon and Mustela nivalis) and 3 ones -
reacclimatizedBRison bonasus, Cervus elaphus andDesmana moschata).

Mammalian fauna of Bryansk region in a whole issprged by 21 families and 6 orders
(Insectivora - 10 species, Chiroptera - 14, Camaivol5, Lagomorpha - 2, Rodentia - 26
and Artyodactyla - 6). From the total number 4 esentatives (Rodentia) are in IUCN Red
List; 3 species are listed in the Red Data BookRoksian Federation (Insectivora -1,
Chiroptera - 1, Artyodactyla - 1), 19 species the Red Data Book of Bryansk region
(Insectivora -1, Chiroptera - 6, Carnivora - 4, Roti - 7, Artyodactyla - 1); 10 species -
in the Red Data Book of Ukraine (Insectivora -1jrGptera - 2, Carnivora - 4, Rodentia -
2, Artyodactyla - 1) and 55 species are under ptiate of Bern Convention (at that 23 ones
listed in Annex Il: Insectivora -1, Chiroptera -, X2arnivora - 6, Rodentia - 4) .

The peculiarities of mammalian fauna of Brianskys Lidational Reserve (Russia) and
Desnyansko-Starogutsky National Nature Park (Ulelaiare analyzed. These natural
reserves are situated on either side of Russiaaibiin frontier but represent the part of
common natural unit - edge of boreal coniferousgar

Scientific and nature-conservation programs whiekehbeen carried out on contiguous
protected territories are reviewed. Benefits of ¢éistablishment of international Russian-
Ukrainian Biosphere Reserve are discussed. It mibmote both the enrichment of
Ukrainian fauna with rare wildlife elements, whiare still preserved in Bryansk forests,
and also the improvement of international collakiorein the field of nature conservation.
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ASSESSING THE PATTERNS OF GENETIC DIVERSITY IN OTRE
(LUTRALUTRA) POPULATIONS

NADIA MUCCI, RINO VLADIMIRO COCILOVA, ETTORE RANDI

Istituto Nazionale per la Fauna Selvatica. Via G&nBcetta, 9 - 40064 Ozzano Emilia
(Bologna) Italy; e-mail: nadia.mucci@infs.it

During the 20th century otteiitra lutra) populations in central and western Europe
strongly declined and eventually disappeared duer-bunting, destruction of riparian
habitats and chemical pollution. In some regiomemf where the species completely
disappeared, reintroduction projects were carrigicland wild or captive-reproduced otters
have been released in the wild. In this study weedi to describe the main patterns of
genetic diversity and the structure of otter pofpotes throughout Europe. We used 11
unlinked microsatellite loci and mitochondrial DNs&quences (mtDNA) to genotype 745
individual otter samples collected from 20 naturaintroduced or restocked populations in
Europe. Most of these samples were georeferencedt d the mtDNA sequences showed
low divergence and were closely related, produangtar-like network that suggests a
recent postglacial origin of all European populagiofrom a single ancestral source.
However, two mtDNA haplotypes identified in ottetsat originated in the UK captive
stock (Otter Trust) were sharply distinct from thiners and could be of non-European
origin. Microsatellites results showed that ott@r&urope are genetically variable, but not
strongly differentiated, although some populatiofiberian Peninsula, Germany,
Scandinavian Peninsula and Southern Italy) showestamces of recent population
subdivision. In contrast, otters of non-Europeasra@l) or captive (Otter Trust) origins
showed distinct genotypes. Captive individuals stibwome distinct private alleles and
can be genetically identified if released in wiRbpulation structure and landscape genetics
model allow to describe the fine-scale structuréooél populations and infer the origin of
the individuals (either if natural migrants or tstotated). These data can be used to
implement global and local otter conservation paogmes.
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GENETIC DIFFERENTIATION AND HYBRIDISATION IN WILD AND
DOMESTIC CAT POPULATIONS IN EUROPE
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Ciencias da Universidade do Porto, Porto, Portugal
?Dipartimento di Biologia Animale ed Ecologia, Unisia degli Studi, Perugia, Italy
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The conservation of wildcaFglis silvestris) populations in Europe is threatened by habitat
destruction and fragmentation, and, locally, bkgisf hybridisation with widespread free-
ranging domestic cats. Here we summarize resuléslofig-term project aimed to describe
the genetic structure of wildcats sampled in Euyemel develop a cost-effective procedure
to assess hybridisation rates in natural populati@ild and domestic cats were genotyped
at 27 unlinked and linked microsatellite loci, aadalysed using Bayesian admixture
models. Results indicate that habitat fragmentatiod demographic decline led to
detectable genetic diversification among wildcapydations. The gene pools of wild and
domestic cats are sharply distinct in several atesit(Fst = 0.10-0.14), indicating
reproductive isolation and low admixture rates. ldger, hybridisation rates are very
different locally, being limited in central Europed in Italy, but widespread in Hungarian
wildcats. Different historical, demographic and legical conditions can lead to extensive
crossbreeding between wild and domestic cats, thiesatening the genetic integrity of
wildcat populations in Europe. Genetic monitoringl assessment of admixture should be
used to identify critical areas of introgressiord amplement the appropriate conservation
strategies.
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THE USE OF PVA AND HABITAT SUITABILITY MODELS IN THE
CONSERVATION OF MAMMALS: A CRITICAL APPROACH
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e-mail: g.plantamura@species.it

The assessment of threat levels usually involveugeof Population Viability Analysis to
obtain threshold values and prioritise conservadictions. User-friendly software allow the
easy implementation of complex analyses, but thegeire reliable estimates of ecological
parameters. PVA and habitat suitability models haeen extensively used to deliver
conservation strategies for endangered Mammals. edery detailed estimates are only
available for a few well studied taxa, penalisingeitened species in developing countries
and remote areas. Besides, ecological adaptatams/ary locally (values from a habitat
and a time may not be applicable to other conte$isine authors have used vicariant data
from common species phylogenetically related toedtened ones, in the ungranted
assumption that parameters estimated for a commxantwere comparable to those of a
rare one. Thus, unreliable results may follow, ggsompromising conservation efforts.
Furthermore, viability simulations often span sevetecades of years, making it difficult
or impossible to test hypotheses and assumptioiailiy analyses without high quality
data are only theoretic exercises, with little valece to actual conservation. The use of
habitat suitability and distribution models is algopular in the conservation biology of
Mammals. Suggestions from these models are ofteepaed without adequate evaluation.
Many critical issues may arise when a model istérad: errors affect model building
from remote sensing to evaluation stages and airtylcan occur during the training
procedures. New instruments and techniques neetinaed reappraisal and critique to
make them actual tools for conservation. Fundingukhbe directed to collection of field
data (a relatively slow action, but just unavoidgptather than to theoretic exercises, when
reliable estimates of population parameters aresings Meanwhile, a conservative
management approach should be used.
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MAMMALS IN EUROPE: RED LIST STATUS, TRENDS AND
CONSERVATION PRIORITIES
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The threatened status of plants and animals isobilee most widely used indicators for
assessing the condition of ecosystems and theiligisity. It also provides an important
tool in priority-setting exercises for species aawation. In May 2007 IUCN completed
the European Mammal Assessment (EMA), the firsteng\of the threatened status of all
wild mammals in Europe and the EU according to IU@lional Red Listing guidelines.
In our presentation we report the key findingstef EMA, and discuss how the EMA data
can be used to support biodiversity monitoring eoiservation planning in Europe.

Nearly one in six (15%) of Europe's mammal speatesthreatened, and a further 9% are
close to qualifying for threatened status. By congom, 13% of European birds are
threatened. No other groups have yet been compstedyr assessed at the European level
according to IUCN regional Red List guidelines. iytrer proportion of marine mammals
are threatened than terrestrial mammals (22% velgl¥$). Two European mammal
species, the auroclBos primigenius and the Sardinian piklarolagus sardus have become
globally extinct since 1500, and a third speciésg, grey whaleEschrichtius robustus, is
regionally extinct. More than a quarter (27%) ofr@pean mammals have declining
populations. A further 32% are stable, and 33%o&tenknown population trend. Only 8%
of species populations are increasing. A numbethe$e increases are due to successful
species-specific conservation action.

448



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

MONITORING OF THREE BOVIDAE SPECIES POPULATIONS
INTRODUCED IN THE BOU HEDMA NATIONAL PARK
(CENTRAL TUNISIA)
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' Unité de Recherches en Biodiversité et BiologieRiesulations. Faculte des Sciences de
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In order to evaluate the results of the introductaf three Bovidae species (Scimitar-
horned Oryx Oryx dammah), Addax @ddax nasomaculatus) and Dama GazelleNanger
dama) in the Bou Hedma National Park (Central Tunisafter completely disappearing
from Northern Africa, the males, females, adultsurygs, new-borns, deads and total
monthly numbers of the species mentioned aboveleate during ten vyears
approximately, have been submitted to statistinalyses.

Those analyses with field observations have rededliee existence of a competition
between Oryx and Addax at this last Bovid's expemwdéch numbers are generally
decreasing while those of its competitor speciesiniweasing. The Dama Gazelle
population is still presenting a low and constaninber. Mating and birth of the three
species occur in any time of the year.

If the environmental conditions still globally cdast, the present tendencies of the three
species populations will continue for approximatahe year more, before reversing.

The statistical analyses have also revealed ttsegie of a certain intrinsic rhythm in the
population of each studied species. The speciesbarsmshow consecutive periods of
decrease and increase independently of the env@otainconditions (especially rainfalls).
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WORKSHOP

Non-lethal methods to manage wildlife
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DOES SCAT MORPHOLOGICAL MISIDENTIFICATION INFLUENCE
ECOLOGICAL STUDIES? A CASE STUDY WITH THE EUROPEAN
WILDCAT (FELISSILVESTRIS) AND RED FOX
(VULPESVULPES) IN PORTUGAL

DIANA CASTRO" PEDRO MONTERROSH PEDRO MOREIRA?,
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1CIBIO, Centro de Investigacdo em BiodiversidadeseuRsos Genéticos, Universidade do
Porto (UP), Campus Agrario de Vairdo, 4485-661 &aiPortugal.
2 Faculdade de Ciéncias da Universidade Porto, 802%orto, Portugal.

The majority of the Iberian terrestrial carnivorescurs in low densities and presents
elusive behaviour. These characteristics make tthéfroult to study in the field, whereas
indirect methods based on scat identification diencapplied, where species are identified
using scats' morphological characteristics. Thaleait Felis silvestris) and the red fox
(Vulpes vulpes) are two mammalian carnivores autochthonous tolltleeian Peninsula,
where they are frequently sympatric. The scat maqgy of these two carnivores has
common characteristics making species distinctant hMoreover, although the wildcat is
generally characterized as a facultative specigfisties, the red foxes’ plasticity regarding
habitat selection and feeding ecology is well knolwnMediterranean regions, such as in
the Iberian Peninsula, the wild rabbit reachesi@addrly high densities and thus resource
segregation becomes more relaxed. The high dietaglap makes the morphological scat
identification even more difficult, and may lead significant bias in field studies.
However, the potential identification error ratee anot quantified, nor the resulting
implications in subsequent studies. The recent Idpweent of DNA based techniques
provides more accurate species identification, diagi the inherent subjectivity of the
traditional ones. In this study, we determinedéher rates on morphological identification
of wildcat and red fox scats to evaluate the comertibias in habitat selection. The scats
were collected in three geographically distinctaaren Portugal and were identified based
on morphological characteristics by three trainedearchers. Habitat composition was
analysed in a 4kfrarea surrounding the scats’ locations. A total®and 65 potential wild
cat and red fox scats, respectively, were colleatatla subset of 58 wild cat and 41 red fox
were genetically identified using a SSCP techniduee results revealed that 37% of the
wild cat scats were correctly identified and thasidentified scats belonged to red foxes
(52%) and dogs (11%). Most of the red fox scatsewemrrectly identified (89%). These
results indicate that the morphological error ratesuld be considered in future ecological
approaches, mainly in wildcat studies. In this wat&spite the high error rates observed,
first results did not show significant differendestween habitat selection analysis based on
scat genetic and morphologic identifications bt kigh detected bias suggests that other
biological aspects, such as species diagnosisibdison and diet may be misinterpreted.
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Wild boar are an important component of the ind@genEurasian fauna and an important
game species. In addition, they impact signifigath agriculture via crop damage and
disease transmission. Although the cause of the#@se in population size since the 1950s
is likely to be complex, one possible factor is widespread practice, mainly by hunters, of
providing food for wild boar. Little is known, hower, about the importance of
supplemental food in the diet of wild boar andpitssible impact on the species.

| investigated the quantitative importance of sepmntal feeding in wild boar diet in
Luxembourg, and its impact on reproduction, by wsialj the contents of 1200 stomach
samples and 740 female reproductive tracts colleaiger 27 months. Food from
supplemental feeding occurred in 70% of stomactus comtributed 40% of total volume
consumed. Supplemental food was consumed all yeandr over the whole of
Luxembourg, but varied in quantity depending on dkailability of other foods. Females
started to reproduce early and although the sampke composed mainly of animals <2
years old, mean litter size was 5.3. The live weighyearlings at age 12 months was 50
kg. Comparing these results to previous studiesseems likely that year-round
supplemental feeding has contributed to the drastiease in the size of the Luxembourg
wild boar population.
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THE EFFECT OF SCENT-MARKING, FOREST CLEARING, AND
SUPPLEMENTAL FEEDING ON MOOSE-TRAIN COLLISIONS

HARRY P. ANDREASSEN, HEGE GUNDERSEN, TORSTEIN STORA

Hedmark University College, Department of Forestng Wildlife Management, Evenstad,
N-2480, Koppang, Norway

We analyzed how the application of scent-markirged$t clearing, and supplemental
feeding correlated with the number of mooskcés alces)—train collisions along the most
vulnerable railroad stretch in Norway. Data on 5,@#llisions has been compiled for 18
years since 1985, and remedial actions have oatwlweing various periods since 1990.
We used sections of the rail line where remediesr®ver been applied as control sections
to estimate the expected number of collisions par yand per km. In this way, we took into
account the yearly variation in the number of aeotd by using the difference between the
actual number of accidents and the expected nuofleccidents as our response variable.
We compared the difference between periods wheredas were applied to periods
without any remedy. We found a general 46% decraatiee number of accidents during
years with a remedy compared to what would have leepected the same years without
any remedy. Forest clearing and supplemental fgeskiem to be reliable ways of reducing
the number of collisions. Scent was only appliedsioort distances in a few years, and the
beneficial effects we observed were questionable.céhclude that mitigative effects may
substantially reduce accidental mortality in mopepulations if applied for long distances.
We discuss the economics of game-vehicle collismnperforming a simple calculation to
visualize the need for a bioeconomic approachétioblem.
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THE ROLE OF LONG-ACTING CONTRACEPTIVE IMPLANTS TO
MANAGE HIGHLY-VALUED MARSUPIALS IN AUSTRALIA:
THE CASE OF KOALAS AND KANGAROOS
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Over the last decade, wildlife management agerioiesustralia have been faced with a
new challenge; to manage overabundant native miatssipecies within a socio-political
climate which demands the use of non-lethal contrethods. This changing social ethos
has driven research and development of new biaitdobical approaches to wildlife
management which aim to reduce/regulate populatine by reducing the reproductive
capacity of the population (i.e. fertility controlfo date, large-scale fertility control
operations have predominantly utilised laparoscogicgical sterilisation techniques,
particularly in the case of overabundant koala petinns. In addition, ongoing research
aims to evaluate the efficacy of using long-acthmymonal contraceptive implants for
marsupial population management.

Long-acting contraceptive implants, based on theadotrophin-releasing hormone agonist
deslorelin (Suprelorin®) or the synthetic progeskvonorgestrel, successfully inhibit
reproduction in females from a range of marsugelcges including koalas’tascolarctos
cinereus), eastern grey kangarodeldcropus giganteus) and tammar wallabiedvacropus
eugenii) and the effects on their reproductive physioldgwve been well documented.
Current research aims to investigate the use skthgents in field situations by examining
the effects on individual health, reproduction dmwine range and the resultant changes in
population structure. A parallel line of researdmsato develop methods of remotely
delivering Suprelorin contraceptive implants toraals in the field, thereby enhancing the
potential practicality of this form of fertility edrol. We will also discuss questions of cost
efficiency.
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FERTILITY CONTROL TO MANAGE WILDLIFE IN EUROPE
GIOVANNA MASSEI, DAVID P. COWAN

Central Science Laboratory, Sand Hutton, York YQ&Z, United Kingdom
e-mail: g.massei@csl.gov.uk

Worldwide, current trends of human population gtovand landscape development
indicate that conflicts between wildlife and humaterests are likely to increase in the near
future. This is particularly apparent in Europeanurttries characterised by highly
developed landscapes and increasing urbanisation.

In parallel, increasing public antipathy towardh#é methods has placed major constraints
on management options and has fostered reseamhalit@rnative, non-lethal options to
mitigate the impact caused by wildlife to humarerests.

Fertility control has the potential to offer benjglong-term, effective and humane
approaches to reducing the size and growth of prmbbildlife populations. Significant
progress has been made in recent years on theopewveht of fertility control agents,
culminating in the availability of single-dose immacontraceptive vaccines that inhibit the
fertility of individual animals for several year$his represents a major technological
breakthrough and further developments, such atyatelivered agents, can be expected in
due course. The emergence of these vaccines mhkeprospect of practical wildlife
applications credible. However, in order to reattss potential, further research is required
which needs to be focussed on approaches suitedropean contexts.

This talk will aim to 1. identify European contexts which fertility control of wildlife
could be used to mitigate human-wildlife conflict3, illustrate a case study on the
effectiveness and potential side-effects of a Gmaetine on wild boarqus scrofa) and 3.
discuss future research requirements and prioritiedrive the fertility control approach
towards practical applications.
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GOOD FENCES MAKE GOOD NEIGHBOURS - PROSPECTS OF NON
LETHAL PLANT PROTECTION MEASURES TO
PREVENT VOLE DAMAGE

HANS-JOACHIM PELZ, BERND WALTHER', TORSTEN HEIDECKE,
MICHAEL MULLER?

! Federal Biological Research Centre for Agricultarel Forestry, Institute for Nematology
and Vertebrate Research. Toppheideweg 88, 4816FtlijrGermany;
e-mail: j.pelz@bba.de
2Dresden University of Technology, Institute fon&ililture and Forest Protection.
Pienner Strasse 8, 01736 Tharandt, Germany

Cyclic vole species likeMicrotus agrestis, Microtus arvalis, Microtus subterraneus and
Arvicola terrestris cause significant damage throughout their wideggmghical range
during peak years of abundance. Besides taking dgrain fields, voles debark trunks of
young trees and destroy their root system by grgwifruit trees in orchards and
afforestations in forestry mostly suffer this typé damage. Furthermore huge areas of
grassland may be devastated when voles occur mriignbers (more than 1,000 per ha in
Arvicolaterrestris and up to 5,000 iMicrotus species).

In conventional agriculture and forestry voles argually controlled by distributing
anticoagulant or zinc-phosphide baits. Due to iegins in the use of pesticides, these
poison baits cannot always be applied, they ardlyc@nd the application is time
consuming. As practicable forecasting methods ateawmailable, they are usually applied
during peak densities when their effect is veryitiwh. These pesticides are mostly non-
specific and effects on non-target species may rocthus farmers are in bad need of
alternative means of reducing damage to crops.

During recent years we developed and tested a maahdarrier system to stop recurrent
immigration of voles into apple orchards and a Hepé from globe thistlesEchinops
sphaerocephalus) to prevent voles from girdling young forest tre€ke mechanical barrier
system consisting of a 10 mm wire mesh fence regchd cm below and 30 cm above the
soil surface was found to provide excellent pratecagainst vole immigration and damage
in laboratory and field experiments, once the vofesde the fence had been removed.
However, where moles were common in medium to lggits, extra arrangements at the
lower side of the fence proved to be necessaryréegmt undermining. The wire-mesh
fence included flexible doors for easy access witachinery. To prevent voles from
climbing the fence, the top 10 cm were bent reai&nty to the outside.

Application of an extract from globe thistles reddadebarking of treated twigs or young
trees by 75 % and 85 % in cage and pen trials c&sply, but was clearly dependent on
available feed ressources. Such results show Higae tis indeed some potential in non-
lethal methods to prevent vole damage which shbeldurther explored and reduced to
practice.
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LIVESTOCK GUARDING DOG BREEDS AND COEXISTENCE
WITH WOLVES: THE CASE OF ANATOLIA

SENEM TUG, C. CAN BILGIN

Department of Biology, Middle East Technical Unsigy. Biodiversity and Conservation
Lab, Ankara 06531, Turkey; e-mail: tug@metu.edu.tr

Anatolia, the Asian part of Turkey, had been ocedpby Palaeolithic man and there are
evidences of early agricultural life, including ¢@ad sheep domestication, dating back to
7040 B.C. This suggests a long coexistence histdrywolves and man on this land.
Nevertheless, today, the human-wolf conflict is thiggest threat to survival of this
carnivore in Turkey as in other parts of the world.

The wolf is still one of the least studied wildlépecies in Turkey, contrary to its notoriety
as "canavar", the beast. Its notoriety is due #tilitbeing a major cause of damage on the
large flocks of sheep that are kept in Central Ali@tunder a semi-extensive production
system. Traditional sheep husbandry systems invgraeing of open landscapes during the
summer months when flocks are most vulnerable ttf depredation. We present our
findings on traditional husbandry practices, deptiedh rate and the role of the livestock
guarding dogs (LGDs) in BozgaKonya) and Haymana (Ankara). Through interviews
with shepherds and livestock holders, we also asbes perception of wolves.
Traditionally, indigenous LGD breeds are kept bgpierds to protect the flock against
attack. We show that the quality, not the quantifythe LGDs accompanying a flock is
important for significantly decreasing sheep los3é& most preferred dog breed is Kangal
because these dogs are famous for pursuing the amdlfeven killing it when possible.
However, this is not concordant with the principtdscoexistence. On the other hand, the
Akbash breed, which tends the flock by always sigywvith the sheep and not going after
the wolf, seems to provide more reasonable pratecgainst depredation. We suggest a
rethinking of LGD breed preferences and selectiorolider to promote coexistence of
humans and wolves.
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A NEW NON-INVASIVE METHOD FOR DIET ANALYSIS
OF VEGETARIAN ANIMALS

ALICE VALENTINI %, CHRISTIAN MIQUEL!, MUHAMMAD ALI NAWAZ 2,
FRANCOIS POMPANON, PIERRE TABERLET

! Laboratoire d'Ecologie Alpine. CNRSUMRS5553, UniviezsJoseph Fourier, BP53,
38041 Grenoble Cedex 9, France; e-mail: pierrertet@ujf-grenoble.fr
2Department of Ecology and Natural Resources, Noiavegniversity of Life Sciences.
Box 5003 1432-As, Norway

The development of DNA barcoding (species iderdifim using a standardized DNA
sequence), and the availability of new DNA sequeg¢echniques offers new possibilities
in diet analysis. Our approach is based on thetfadtshort DNA fragments, shorter than
150 bp, are usually very slowly degraded and canrdmovered from faeces. As a
consequence, by using universal primers to amglifyery short but informative DNA
fragment, it is possible to reliably identify thiapt species that have been eaten.

We developed such an approach by using the chiasbpfinL(UAA) intron P6 loop as a
target for plant barcoding. We demonstrated thist lew method is efficient by studying
two species in the Deosai National Park in Pakjstae Himalayan brown bealJ(sus
arctos isabellinus) and the long-tailed marmoM@armota caudata). Brown bears in this
region are predominantly vegetarian with very ldetary meat. Long-tailed marmots were
analyzed to compare the diet of two species liiimghe same habitat. The plant species
that were identified from faeces showed that thetsdof the two species were different.
These differences were related to differences énftinaging behaviour. Most of the bears
mainly eat a single plant species, with a maximdirfoor different species found in single
scat while marmots have a more diverse diet. Téig technique appears to be very robust
and can be applied at large scales. It opens nesp@eives for determining the diet of
wild animals under field conditions.
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MANAGING HUMAN-WILD MAMMAL CONFLICTS BY
EXCLUSION: VISIBLE AND INVISIBLE BARRIERS

ALASTAIR WARD, DAVID COWAN, RICHARD DELAHAY

Central Science Laboratory. Sand Hutton, York, YQ&#Z, UK;
e-mail: a.ward@csl.gov.uk

Public antipathy towards lethal control of wildlifeecessitates the development of novel
approaches. Here we present studies on two noakletmtrol methods, which have been
used to exclude wild mammals with varying degrdesuocess.

In urban areas sett excavation by European badiyetss meles) can undermine property.
Mitigation efforts usually employ one-way gatesdanlicence, to exclude badgers from
the target sett.

We studied 11 licensed exclusion operations inv@\28 badgers to assess their success
and effects in order to develop new and improvedhods for resolving human-urban
badger conflicts. Only 21% of badgers were fullglaged from target setts. However, all
badgers altered their movement patterns in resptnsetion against the sett, sometimes
resulting in new licence applications. Subsequergearch indicated the inability of
ultrasonic deterrents and water sprinklers to redumdger presence at baited plots. Other
novel methods, which may provide a higher rate afflact resolution, have yet to be
tested.

Physical barriers clearly have limitations. Invisibnon-physical barriers may overcome
some of these. We reviewed literature on the useleftronic shock collars for wildlife
management purposes. Shock collars deliver an ayd#larm when a collared animal
approaches the invisible barrier and a static eteshock if the animal does not retreat.
Broadly speaking, these collars can be used inwags. Firstly, collars may be fitted to
wild animals, which are excluded from an area lgyais delivered to the collars via radio
beacons. Using this approach Schultz et al. (28@pjificantly reduced gray wolfGanis
lupus) predation on domestic sheep. With the second adettollars are attached to dogs,
which are kept within an area enclosed by a buvie@ from which a radio signal is
transmitted to the collar. Dogs then exclude wiédlirom the area. Using this approach
Curtis & Rieckenberg (2005) significantly reducedhite tailed deer @docoileus
virginianus) browsing in apple orchards. These systems hotdngial for a diversity of
human-wildlife conflicts, but consideration must d¢igen to animal welfare, good training
methods, responses of different species and sieatégyy successful use. These issues and
the effectiveness of invisible barriers will bealissed.
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WORKSHOP

Mammal conservation in Europe: strategies and delivery
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A FIVE-YEARS ANALYSIS OF PREDATION ON LIVESTOCK:
CHARACTERISTICS OF PHENOMENON RELATED TO WOLF
POPULATION STATUS IN THE MAJELLA NATIONAL PARK

SIMONE ANGELUCCI, ANTONIO ANTONUCCI, MARCO CARAFA,
SABRINA MANCHI, GIUSEPPE MARCANTONIO, COLOMBA MACIND

Ente Parco Nazionale della Majella. Piazza A. D®7830 Campo di Giove (L’Aquila)
e-mail: simone.angelucci@parcomajella.it

In the Majella National Park the assessments ektiock damages caused by predators are
analysed following a standardized procedure, whintiudes information concerning
environmental context, livestock management anal this report of the necropsies analysis
carried out by the veterinary of the Park.

The utilization of this procedure had allowed cciileg information about the most critical
periods of the years, moments of the day, recurvesdther conditions and husbandry
methods or management situations observed at theemtoof wolf attacks.

Data have also been related with the actual knaydexh the wolf population status inside
the study area.
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LIMITED GENETIC VARIABILITY OF WESTERN POPULATIONSOF
THE ENDANGERED CARNIVORE SPECIES EUROPEAN MINK
(MUSTELA LUTREOLA). IMPLICATIONS FOR
MANAGEMENT AND CONSERVATION

MARIA TERESA CABRIA', ELENA GUACIMARA GONZALEZ?, BENJAMIN
J. GOMEZ-MOLINER, JOHAN R. MICHAUX?, RAFAEL ZARDOYA?

! Zoology Department; Pharmacy Faculty; Basque Cgudtiversity; Paseo de la
Universidad,7 ; 01006 Vitoria-Gasteiz Spain; eitnmaaitec79@yahoo.es
2National Museum Natural Sciences; José Gutiérrezsadl, 2; 28006 Madrid Spain
3Centre de Biologie et de Gestion des Populatioasilis International Agropolis de
Baillarguet; CS 30016, 34988 Montferrier-sur-Led&e France

Loss of genetic diversity in populations of threste species is often associated with
inbreeding, reduction of reproductive fitness, dapan fragmentation and a decrease of
gene flow. The present study is focused on the rgeted carnivore species European
mink (Mustela lutreola), whose populations have suffered a drastic dedinthe last
century due to different factors as habitat lossiting, and competition with farm-released
American minks. The extant populations of Europe@aink comprise three genetically
distinct demes, Western (restricted to south-waskeance and northern Spain), South-
eastern (limited to Romania) and North-eastern pair@listributed into different parts of
Estonia, Belarus and Russia). In this study, tarol region of mitochondrial DNA and
eight newly isolated polymorphic microsatellitesrev@nalyzed in the Western population
to determine its genetic structure , as well aasgess potential genetic bottlenecks and to
elucidate its origin and colonization history. Riggnetic reconstructions and population
genetic analyses showed that the Western populatostitutes a monophyletic group,
with extremely low mtDNA control region sequencedamicrosatellite allele variation.
This genetic information will be decisive for imping conservation of this population in
the wild and for monitoring breeding programs iptbaty.
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DO LANDSCAPE PROPERTIES MATTER FOR DENSITIES OF THE
GREY-SIDED VOLE? A COMPARISON AMONG MANAGED
AND PRISTINE FOREST LANDSCAPES

FRAUKE ECKE, PERNILLA CHRISTENSEN, RALF RENTZ,
BIRGER HORNFELDT

! Department of Chemical Engineering and Geosciendsisersitetsomrade, Lulea
University of Technology, SE-971 87 Lulea, Swedemail: Frauke.Ecke@ltu.se
2Department of Ecology and Environmental Scienceellitdniversity,
SE-901 87 Umea, Sweden

In northern Sweden, there has been a pronounceetiédom decline in the numbers of grey-
sided voles Chlethrionomys rufocanus) in managed lowland forests in 1971-2005. In three
pristine mountain forest landscapes, recent mdngoi(2001-2004) indicated density
indices that were similar to and even higher thangre-decline densities in the managed
landscape. We here evaluated the importance oft¢ape properties in the two landscape
types, i.e. managed versus pristine, for densitidhe grey-sided vole. First, we tested the
hypotheses that the pristine landscapes had arhigher of preferred habitats and a lower
cover of avoided habitats (clear-cuts) comparedh wite managed lowland forest
landscape. As expected, the pristine landscapea baphificantly higher cover of preferred
habitat and a lower cover of clear-cuts than theagad landscape. We also tested the
hypothesis that fragmentation and proximity of predd habitat were of major importance
for the grey-sided vole in landscapes poor in prete habitat (here managed landscape)
but of minor importance in landscapes rich in prefé habitat (here pristine landscapes).
Previous studies in the managed landscape showeelatmns of the cumulated trapping
indices 1980-1999 with landscape structure of prefe habitats (proximity and
fragmentation). We compared these correlations witbse between the cumulative
trapping indices 2001-2004 and fragmentation arakiprity of preferred habitats in the
pristine landscapes. Most correlations were nonist@nt in the pristine landscapes
compared with the managed landscape. The currsnttsesupport our hypotheses. They
also indicate the importance of landscape propeftie the persistence of the grey-sided
vole in managed landscapes that suffer from deicga@seferred habitat.
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IS THE LONG-TERM DECLINE OF THE GREY-SIDED VOLE IN
BOREAL SWEDEN CAUSED BY GRADUAL HABITAT
DESTRUCTION AT THE LANDSCAPE LEVEL?

FRAUKE ECKE, PERNILLA CHRISTENSERN, PER SANDSTRON,
MATS NILSSON, BIRGER HORNFELDT

! Division of Applied Geology, Luled University of Tenology. SE-971 87 Lule&, Sweden
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Umed, Sweden; E-MAIL: pernilla.christensen@emg. s@u.

3 Department of Forest Resource Management and Gesm@ivedish University of
Agricultural Sciences. SE-901 83 Umea, Sweden

There has been a long-term decline of cyclic gidgesvoles Clethrionomys rufocanus) in
boreal Sweden since the 1970's with local extimcda permanent sampling plots, almost
without exception. A cluster classification of 29 tbe long-term time-series previously
revealed that two groups (C1 and C2) were highityusites (HQS:s), and three groups
(C3-C5) low quality sites (LQS:s), characterizedhiyh and intermediate to low cumulated
density indices and persistence's, respectivelgvi®us studies, based on cumulated vole
time series data and static landscape structuse, @alpported the hypothesis that altered
landscape structure, especially in terms of deeredsforest patch sizes and increased
amount of clear-cuts, has contributed to the declin this study, we investigated whether
the long-term decline has been related to a gradmahge of the landscape. We used
digitized land-cover types (>0.25 ha) from aeriibfmgraphs within 6.25 km2 squares
centred on each of 29 sampling sites with 5 yetrals (1970-2005) to spot landscape
changes, the cumulated area of clear-cuts in thewding landscapes of the sampling-
plots. This disturbance measure was low and diddifter between HQS:s and LQS:s in
1970 and 1975. However, the main decline in volmimers in 1980-1985 coincided with
the LQS:s having a much higher cumulated areaeaafretuts in the surrounding landscape
than the HQS:s. This is in line with our earliandies and strongly indicates that long-term
habitat fragmentation is involved in the currentlde of the grey-sided vole. However,
this does not exclude that other factors have hLieealved. The previously reported
decreased wintering success in the grey-sided frola the 1980's and onwards, also
suggests some additional disturbance, perhaps tlhemvarmer winter climate. Any such
negative effects of climate change could then oceod the negative effects from increased
forestry, via habitat destruction, and vice versa.
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PRESERVATION OF THE BIODIVERSITY OF MAMMALS
IN KAZAKHSTAN

NURLAN ERZHANOV

Pavlodar State University named after S.Toraighy6@vLomov str., Pavlodar, 140008,
The Republic of Kazakhstan; e-mail: erzhanov@psu.kz

Kazakhstan has 178 species of mammals. This dirdeich zoological potential of the
Republic is determined in many respects by its pmugcal location, amplitude of
territories and different natural conditions. Preagon of mammal's diversity of greatly
depends on the status of environment. Anthropoggm&ss with its present scale,
overcoming the influence of natural factors, hagariafluence on nature and the animal
world of Kazakhstan. Many areas with high densitydifferent animals are ecologically
destabilized. Strategic plan of the Republic degalent provides the series of measures
aimed at protection, reproduction and rational esafganimal world resources. It has the
provisions for data bank, taking of the stocks a&adastre of animal, development of
international cooperation.

Today certain problems became very urgent. Theykagakhstan mammals' fauna stock-
taking, the evaluation of the status of specieslolgy and ecology peculiarities study, the
issue of regional Red Book, based upon these aseass The species that have particular
local distribution and low ecological plasticityeathe most sensitive to anthropogenic
influence. The following ways are considered to itmportant anthropogenic influence
neutralization measures: creation of reserves éimer @losely guarded areas; revegetation
of developed landscapes; closed rearing of rared&ahpearing species of animals; and in
some cases domestication of previously wild animBfe protection of a species not only
within the Republic, but if possible, within whadeea of natural habitat plays an important
role in protection of mammals. It requires Kazakhsto take part in international actions
aimed at the protection of mammals. Certain measha®e already been assumed. Other
essential measures of biodiversity protection Egng down and following the rules and
standards for protection, usage, and reproductfoanamals; prevention of animal loss
during different industrial processes in all sestof the national economy; limitation of
requisitioning of animals for zoological collectgyrendering assistance to animals in case
of natural disaster threats. We suppose that thablggn of acclimatization and
reclimatization of animals worth special attentidbcological education takes special
significance for youth and growing up generation.
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THE EFFECTS OF ROADS AND VEHICLES ON VERTEBRATES,
ESPECIALLY ON MAMMALS IN NATURAL
LANDSCAPES, HUNGARY

JANOS FARKAS, MIKLOS PUKY?, VERONIKA KISS', DAVID CZABAN",
ATTILA NEMETH", SANDOR ZSE®)K*

! Department of Systematic Zoology and Ecology offbévds Lorad University.
1117 Budapest, Pazmany Péter sétany 1/C, Hungangjlefarkasj@elte.hu
Z|nstitute of Ecology and Botany. H-2163 Vacratdlkagtmany utca 2-4.

The effects of roads have been turned out morenam@ obvious. In Europe, annually,
more than 10 billion vertebrates are hit by vehlicl€he roads imply especially serious
danger for those animals, which live in small, &etl populations. Since these populations
are more sensitive for disturbance, that can ededlg to their extinction. The Hungarian
road network is quite dense comparing to other t@sworldwide, therefore its impact on
the adjacent flora and fauna is larger than theamee During our research we compared
areas, where there is a conflict between the roadseir traffic and the wildlife, especially
mammals to those, where rate of the conflict wésdtto be reduced with the aid of
technical structures. The goal of our research twasstimate the scale of usage of the
existing corridors by the studied species and veakthose sites, where the construction of
new corridors is required. Our results show, thatindividuals of the studies species used
the different types of corridors in most cases. Hesv, the factors affecting the use of
wildlife passages are different for the differeettebrates.
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A COMMUNITY-BASED CONSERVATION PROJECT TO PROTECT A
STRONGHOLD FOR WATER VOLES AGAINST THE SPREAD
OF AMERICAN MINK

XAVIER LAMBIN !, ROBERT RAYNOR, DAVID HETHERINGTON,
LAURA TAYLOR*

! University of Aberdeen. School of Biological SciescTillydrone Avenue Aberdeen
AB24 2TZ, Great Britain; email: x.lambin@abdn.ac.uk
2Scottish Natural Heritage. Great Glen House, LelcRibad, Inverness IV3 8NW,
Great Britain
3 Cairngorms Park Authority. 14 The Square, GrantowrSpey, MorayshirePH26 3HG,
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As the impact of invasive species on native faueeoimes apparent, there is a growing
realisation of the need for active management toimise their impact. As even limited
immigration of invasives precludes their eradicatfoom non-insular areas, control must
be sustained in perpetuity. Close involvement calacommunities is one way to achieve
sustainability.

The American mink is established as an alien spdaienuch of Europe and responsible
for a conservation crisis with numerous native mmebadly affected. British water voles
have experienced an accelerating decline of no tkas 96 % since 1950, largely
attributable to mink predation. While water volesvé disappeared from the majority of
lowland waterways, widespread but small water votdonies still persist in upland
moorland. A new cooperative community-based projeas been established in the
Cairngorms National Park (CNP) in Scotland to covesevater vole populations. The CNP
area (3800 kA) still holds substantial water vole populationsdaits mountainous
geography, low prey biomass and high gamekeepesitgemake the area a defensible
stronghold for this priority conservation speci€ne aim of the project is to secure
existing, nationally significant water vole popideis rather than restore populations
already decimated, by controlling mink in the sunding area, which should then facilitate
the expansion of these populations into previouslgupied areas. The aims are being
achieved through coordinating and stepping-up ntoktrol by the local community,
including gamekeepers, water-bailiffs, estate resmigéshing ghillies and volunteers to
deliver maximum conservation benefit.

Convergent interests between conservationists dadah community have the potential to
ensure long term sustainable mink control with t&di input of additional resources.
Education is a crucial element of the programméh lbar the general public and the active
participants. Management of the project will bet@, so that data collected in the early
stages can be used to optimise the project’'s ceatsen benefit, sustainability and cost
effectiveness. The project is a showcase, which belthe first water vole conservation
project to be undertaken in a very large, defeasij@lographic area. It will also serve as an
example of how to fund and manage such action esmamunity project, which can be
maintained in the long term.
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AN ECOLOGICAL NETWORK FOR THE CONSERVATION OF THE
OTTERLUTRALUTRAIN ITALY
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! Universita del Molise, Dipartimento di Scienze ecfielogie per I'Ambiente e il
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The otterLutra lutra is one of the most endangered mammals in Italyialle population

is found in the southern regions of Campania, Radd and Puglia, while fragmented
nuclei occur in Molise and Abruzzo. Among prior#tifor conservation of the species is the
assessment of distribution, consistency and coivitycbf suitable habitats, in order to
evaluate potentialities for its future expansiod agcolonization of vacant areas. Following
this need the Italian Ministry of Environment fuilde research project to set up a fine scale
ecological network for the otter in Italy, as a @ementary tool for the national action
plan now in progress. The network is derived framhabitat suitability map produced for a
300 m buffer around all rivers were the otter itially present and for neighbouring rivers,
based on a fine scale GIS-based habitat suitalniigx. The index is derived from twenty
environmental variables related to the availabitfywater, food resources and riparian
vegetation cover. Different algorithms are usedgatialize point and linear data according
to biological, hydrogeological and landscape cagrsitions. Different suitability indices
based on an inductive approach are tested to aeathir predictive power, and compared
to deductive indices produced at different scaldse habitat suitability map is validated
using presence and absence data. The resultingpgécall network is evaluated for
connectivity and permeability to otters using adissape approach.
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USING REINTRODUCTIONS TO RECLAIM THE LOST RANGE OF
THE DORMOUSEMUSCARDINUS AVELLANARIUSIN ENGLAND

TONY MITCHELL-JONES, IAN WHITE?

! Natural England, Northminster House, Peterborough PUA UK
e-mail: Tony.Mitchell-Jones@naturalengland.org.uk
% People’s Trust for Endangered Species, 15 Clsisteuse, 8 Battersea Park Road,
London SW8 4BG

The common dormouskluscardinus avellanarius lost almost half its range in England
during the 28 century. Important factors in this loss were inampiate woodland
management and habitat fragmentation. Since 1998irdroduction programme has
attempted to restore populations to some of thesesaand by 2006 fifteen reintroductions
had been carried out.

Reintroductions to single woods can be seen astdm of a process to produce wider
populations in suitable areas, but needs to belsogmted by habitat improvements to
restore lost connections between woods and manasing woods in a suitable way. We
provide an update of the success of the reintrémhugproject and the way in which habitat
improvements are being targeted to assist witn#tteral spread of introduced populations.
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CONSERVATION OF SHREWS IN FRAGMENTED LANDSCAPES:
THE ROLE OF FOREST MANAGEMENT AND SMALL WOODLAND
PATCHES

ALESSIO MORTELLITHI, LUIGI BOITANI?

!Provincia di Siena - Servizio Risorse Faunisticlitiserve Naturali. Via delle Sperandie
47, 53100 Siena, Italy; e-mail: Alessio.Mortellitt@romal.it
2Universita di Roma “La Sapienza”, Dipartimento doBgia Animale e del’'Uomo. Viale
dell'Universita 32, 00185, Rome, Italy

A considerable amount of literature exists on tfiects of habitat loss, fragmentation and
forest management, on biodiversity; however fewdistsl have investigated the distribution
of shrews (Insectivora, Soricidae) in fragmentattitzapes (none with European species),
despite their important role in ecosystem functignas predators and preys. Moreover
basic species-habitat relationships in coppiceditdednean woodlands are still unknown.
The aim of our research is to determine the effettsabitat fragmentation and woodland
management on the distribution of 5 species ofvehirorex samniticus, Sorex minutus,
Crocidura leucodon, Crocidura suaveolens, Suncus etruscus) and on their community
structure.

We studied the distribution of shrews in 35 woodlgratches plus 2 control areas, in the
Province of Siena, central Italy. Patches variesize range 0,3- 80 ha) isolation, shape and
vegetational structure; shrews were trapped with @&rmanent pitfall traps activated for 1
year.

The reliability of the observed distribution wasalmated with occupancy models using the
software PRESENCE, in order to detect false absenData were tested for spatial
autocorrelation; according to the degree of aut@tation, multivariate logistic or
autologistic models were fitted to presence/absetata. Patch geometry and landscape
configuration characteristics, as well as patcleriml structure variables were used as
predictors. Models were ranked according to Akdikfermation Criteria; we followed a
multimodel inference approach to account for madéction uncertainty.

Insectivores were widely distributed in the sampbadiches, showing a strong capacity of
colonisation/persistence even in extremely smatl solated woodlots. The community
structure was strongly affected by forest managémegimes: Sorex samniticus and
Crocidura suaveolens were associated with recently logged forests, avbiktribution of
Crocidura leucodon and Sorex minutus was associated with more mature forests.
Landscape fragmentation plays a secondary butirsilbrtant role in shaping the species’
distribution, removing less abundant species irctiramunity.

We interpret these results providing key-guidelifes the conservation of shrews in
fragmented landscapes: in particular we will foonsorest management and on it's effects,
and on the conservation value of small forest gedch an agricultural matrix.
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CONSERVATION BIOLOGICAL ASPECTS OF CYTOGENETICS OF
HUNGARIAN MOLE-RATS (SPALAX LEUCODON)

ATTILA NEMETH, TAMAS REVAY?, DAVID CZABAN®, ANDRAS HIDAS’,
JANOS FARKAS, GABOR CSORBA

! Department of Systematic Zoology and Ecology of &6 LORAND UNIVERSITY.
H-1117 Budapest, Pazmany P. sétany 1/C, HUNGARMaé: attila.valhor@gmail.com
2Research Institute for Animal Breeding and Nutriti®oultry breeding and genetics
group. H-2100 Godollo, Meheszet, Hungary
% Department of Zoology of Hungarian Natural Histdtyseum
H-1088 Budapest, Baross u. 13, Hungary

Hungary is the northwestern limit of the blind mote (Soalax leucodon) distribution area.
The populations of this typical steppe speciesdm@easing and now probably less than
800 animals live in Hungary. Based on Israeli difierresearches it has been proven that
active speciation process is under way on the podpuls of mole-rats. They are
characterised by different chromosomal numberscandd not breed with each other. We
have hardly any information about Hungarian mols-end until very recently we knew
nothing about the chromosomal types we have. Sineespecies is strictly protected in
Hungary we have to solve the problem of catchinighals alive, work out a non-invasive
sampling method and find the proper laboratory gssc After two years of extensive field
work and laboratory experiments we are able tohclite specimens and found the way
how to determine karyotype from 0.5 ml of blood.cAnding to the first results two
populations are characterised by 2n=50 chromosamwbar, and another by 2n=52, which
are differ from other populations studied near barders. The evolutionary background
and taxonomic significance of this chromosome palgwhism still need to be investigated
but in the light of this finding it is clear thate different and isolated populations of mole-
rats should be treated as separate units in thageament plans.
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CHANGES IN POLISH PUBLIC ATTITUDES TOWARD CARNIVORE
AGNIESZKA OLSZANSKA', ALISTAIR BATH?, HENRYK OKARMA"

!Institute of Nature Conservation, Polish Academ{oiences. Mickiewicza 33, 31-120,
Krakow, Poland; e-mail: olszanska@iop.krakow.pl
2Department of Geography, Memorial University of Neundland. St. John's, NL,
Canada, A1B 3X9

In the Polish Carpathians wolves, Eurasian lynx bravn bears have always coexisted
with each other and with humans. In the 1990s warai conservation policy in Poland
radically changed and both species were declaratttl\s protected”. This change in
management direction occurred without any consahawith key interest groups.

In 1998/1999 we completed a study on attitudes tdwalves and Eurasian lynx among
four social groups (hunters, foresters, farmerstaadagers) in four regions of Poland (NE
and SE - both carnivores constantly present; ceRtra wolves absent, lynx reintroduced
in the early 1990s; W PL - migratory wolves app@arevidence of lynx). We used a self-
administered questionnaire to assess the attitkdesyledge and opinions on management.
Sample sizes were: 580 hunters, 363 forestersfad3bters and 1211 teenagers.

In 2006/2007, the study was repeated using the sasearch instrument in the same study
scheme. By comparing these two time periods we edaih examine whether attitudes
toward carnivores changed, if the current managémaity was accepted and if the legal
protection of the wolf and lynx influenced attitsd®ward carnivores.

To define the attitudinal spectrum and check kndgéeand opinions about management,
mean attitude, knowledge and management scoresoabralated for each interest group,
by each study zone. To identify the types of alisl measured by individual items, factor
analysis was used. To compare interest groupgiages within and between study zones
analysis of variance was used. Tukey's honestlgiftgint difference was used to test for
pair-wise comparisons. Reliability estimates for @gores were acceptable, except for
knowledge suggesting the multidimensional naturekombéwledge. To evaluate which
factors influenced attitudes and opinions about agament, we performed regression
analyses. To compare attitude, knowledge and amsnabout management between two
species we used pair-wise t-tests for each intgresip in each region.

In both time-periods, the wolf attitudinal spectrwas more clearly defined while attitudes
toward lynx were more positive and not so extreferesters held the most positive
attitudes, while farmers and teenagers were leasttiye. The strongest predictor of
attitude for each respondent group was fear. Kndgéescores were low amongst all
interest groups, however knowledge was importaprédlicting attitude.
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WHEN REINTRODUCTIONS TURN TO HAVE BAD
CONSEQUENCES: THE CARPATHIAN AND THE BALKAN LYNX
IN THE BALKAN PENINSULA

MILAN PAUNOVIC®, BORIS KRYSTUFER

! Natural History Museum. Njegoseva 51, 11000 Belgr&erbia
e-mail: milan.paunovic@nhmbeo.org.yu
ZScience and Research Centre, University of PrineorGlaribaldijeva 1, Koper, Slovenia

European biodiversity bears strong footprints atfd by the Quaternary glacial-
interglacial climatic cycles which caused a proremeh peripheral diversification in the
southern refugia. One among such neoendemics @ thks Balkan lynx llynx lynx
martinoi), a subspecies which survived human persecutiolg im southern Serbia
(Kosovo), eastern-most Montenegro, western Macedoniorthern Albania and
northwestern Greece. This endemic subspecies lyhindangered, largely due to its
excessively small numbers. Following extirpation tbé autochthonous lynx from the
northern parts of the Balkans Peninsula alreadihén19th century, Carpathian lynx has
been introduced to Slovenia in 1973. Their descetsdspread rapidly across Croatia and
Bosnia and Herzegovina into Montenegro and possbigady reached the range of the
Balkan subspecies. We provide evidence from théably zone of contact between the
two taxa and discuss possible measures to pregdervdentity of the Balkan endemic.
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ALPINE IBEX OR THE DUTY OF RE-INTRODUCTION.
RECOVERY HISTORY, STATUS, AND FUTURE MANAGEMENT
IN THE ITALIAN ALPS

LUCA PEDROTTF, LUCILLA CARNEVALI 2 ANDREA MONACC’, BRUNO
BASSANC', GUIDO TOSP, FRANCESCO RIGA SILVANO TOSCG

! Parco Nazionale dello Stelvio, Settore trentina, Rbma 25 — 38027 Cogolo di Peio,
Trento, Italy; e-mail: luca.pedrotti@libero.it
?|stituto Nazionale per la Fauna Selvatica, via G&nkcetta 9 - 40064 Ozzano dell’Emilia,
(Bologna), Italy
3 Agenzia Regionale Parchi, via del Pescaccio 96166(Roma, Italy
“Parco Nazionale del Gran Paradiso, via della Ret¢a,10123 Torino, Italy
®Universita dell’lnsubria, Dipartimento Ambiente-8td-Sicurezza, via J.H. Dunant,
3, 21100 Varese, ltaly

At the beginning of XIX century, ibex became extiadt over the Alps with the exception
of a small group surviving in the Gran Paradiso $ifag\fter the first protection attempts
in Italy, dating back to 1821, in 1836 King CarldbArto issued the “Regie Patenti” and
established the Gran Paradiso Royal Hunting Presetpplied with 150 gamekeepers:
this is the beginning of history of ibex conserwati

In Italy the first ibex re-introduction program, rfimed with animals coming from Gran
Paradiso, occurred in 1921 in the former Royal ihgnPreserve of Valdieri (Cuneo), now
Alpi Marittime Natural Park. After decades of statjon, a new thrust for ibex
conservation took place from the 60’s and the ¥th the creation of some new colonies
in Valle d’Aosta and Stelvio National Park. The roiation of re-introduction programs
was nevertheless reached in the last 30 years ichwd great number of releases was
planned, helped and stimulated by natural coloiindrom bordering areas of Swiss and
Austria. According to updated information containedthe Ungulate database of the
Wildlife National Institute (INFS), that will be psented, Alpine ibex is currently
widespread in the whole Italian Alps, from MaritenAlps (Piedmont) to Giulie Alps
(Friuli — Venezia Giulia). Total abundance is estied in about 14.000 ibex split into
about 60 different colonies. Distribution can b#l sbnsidered extremely patched, with
the exception of few populations characterizedargd numbers (36% of Italian ibex live
in Gran Paradiso, Stelvio and Alpi Marittime Park3gspite connections and exchange of
individuals between populations are more frequiirat,gap between present and potential
distribution is still substantial, especially foe@ral and Eastern Alps. In Italy Alpine ibex
is protected by law and not subjected to hunting1(h7/92), however it is subjected to
culling plans only in the Autonomous Province ofiZmo.

In the present work a reconstruction of the evolutdf ibex distribution and abundance,
from the beginning of the last century up to préskys, is presented. Information about
re-introduction and re-stocking programs perfornagd showed. A synthetic analysis
outlines how the number of founders and the ocageef suitable feasibility studies and
programming affect the success of re-introductimjgqets and a more rapid growth of the
new colonies. At last, possible solutions for impng future conservation and
management of ibex in the Italian Alps will be dissed.
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SOME BIOLOGICAL AND POLITICAL ASPECTS FOR BROWN
BEAR CONSERVATION IN PYRENEES MOUNTAINS, FRANCE

PIERRE-YVES QUENETTE JEAN-JACQUES CAMARA
GUILLAUME CHAPRON?, JODIE MARTIN', PIERRICK TOUCHET
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2 Office Nationale de la Chasse et de la Faune SauEgipe technique ours, ONCFS,
14 Rue Marca, 64 000 Pau, France
% Institute of Zoology, University of Bern. Conserigat Biology Division, Institute of
Zoology, University of Bern, Blatzerstrasse 6, 3@E2n, Switzerland
*Université Claude Bernard Lyon1, 69622 Villeurba@eslex, France. UMR CNRS 5558,
Laboratoire de Biométrie et Biologie évolutive, Ueiisité Claude Bernard Lyonl,
69622 Villeurbanne Cedex,

Brown bear (rsus Arctos) population in Pyrenees mountains is considerednasof the
most endangered population in West Europe. Durlmg 20th century, the intensive
persecution by human led this species near extimciihe first step of the conservation
strategy for the brown bear in France has beenstippression of hunting (1958), the
compensation for livestock damages and a legalstait protected species in 1973. From
1983 to 2006, the management and the conservatilicy wf the French authorities relied
on at least 5 plans based on different objectives asing different strategies.
Simultaneously, during this period, scientific ntoning and applied research was carried
out by a state establishment (Office Nationaleal€hasse et de la Faune Sauvage) to get
accurate knowledge of this population. The main ponents of ecology and behaviour of
this population were investigated (distributionpplation size, reproduction, diet, habitat
and home range, livestock depredation) using blatesical methods (survey of presence
signs, radiotelemetry) and more recent technologiemote camera, GPS/GSM collar,
genetical analyses of hair and scats samples). @atered on the field are also used to
build models useful for management of the poputatiad its habitat (viability population
model, habitat suitability model). The main les$§@m brown bear management in France
is that it is a complex process with many stakedxddvhere biology of conservation is
only a small part of the process. Ten years afterfirst reintroductions, the second phase
of re-introductions, which occurred in 2006, comféd the biological success of this action
plan, but also shows that the conflicts with thgarigy of farmers (mainly sheep breeders)
are not yet resolved.
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ROBUST DATA ON BAT POPULATION TRENDS AND
DISTRIBUTIONS IN IRELAND FROM A CAR-BASED
BAT MONITORING SCHEME
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The first systematic car-based bat monitoring sysia Europe was devised for the
Republic of Ireland (ROI) in 2003 by the Bat Consdion Trust (UK), funded by the
Heritage Council, ROI. The scheme is ongoing and bhaen administered by Bat
Conservation Ireland (BClreland) since 2004. Thigesee is now undertaken throughout
the island of Ireland and is funded by the NatioRatks and Wildlife Service (NPWS -
ROI), The Heritage Council and the Environment &fwtitage Service (EHS), Northern
Ireland. The scheme aims to monitor roadside pdipnks of common pipistrelle, soprano
pipistrelles and Leisler's bat and to collect sidfit data to act as an early warning system
for Amber or Red Alert declines in these bat popoles. Known survey routes are driven
with a time expansion bat detector clamped to aenopindow. Sounds are recorded to
minidisk and recordings are analysed using Bat 8oswftware. Coverage across the
country has been increasing yearly and by 2008esoliad been mapped in 26 of the 94,
30km squares across the island (i.e. 28% of theegable land mass). Surveys are carried
out in July and August. As the first systematitansl-wide monitoring scheme for any Irish
bat species much new information on relative abonodaand distributions has come to
light. The common pipistrelle is the most frequgrghcountered species. From 2003 to
2005 the soprano pipistrelle was the second mesfuéntly encountered species, with
Leisler's bat the third. In 2006, Leisler's bat wasorded more often than soprano
pipistrelle. No discernible patterns for common smprano pipistrelle populations are
evident yet; both show large year to year variatibhe Leisler's bat may, however, be
increasing. The Nathusius pipistrelle dramaticaligreased in abundance and distribution
in 2006. Abundance of the common pipistrelle isatgst in the south east of the country.
The soprano pipistrelle is most frequent in thetveesl the Leisler's bat in the east. Power
analysis indicates 90% Power can be achieved fiectieg Red and Amber Alert declines
of the three target bat species within 20 yearspifto 24 squares are surveyed twice
annually. From initial examination of air temperatuata and bat activity some of the
potential impacts of climate change on the Irishfaana will be discussed. Given its cost
effectiveness, and the robustness of the datactedlethis methodology has potential for
use in many other countries.
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WORKSHOP

Role of long-ter m studies and experimentation in
mammalian life histories
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THE IMPORTANCE OF A LONG-TERM EPIDEMIOLOGICAL STUDY
OF M. BOVISINFECTION IN A BADGER POPULATION TO
UNDERSTANDING THE FUNDAMENTAL BIOLOGY OF THE
EURASIAN BADGERMELESMELES

STEPHEN PAUL CARTER, MELISSA GUNN, GAVIN JOHN WILSQ
NEIL JAMES WALKER, RICHARD JOHN DELAHAY

Central Science Laboratory. Woodchester Park, Nfiglds Gloucestershire,
UK, GL10 3UJ; e-mail: s.carter@csl.gov.uk

Studies on mammalian life histories are generalitricted to the duration of the research
funding, which may be much shorter than the indigidlife expectancy of many larger
mammals. Some form of manipulation or experimeotatis often employed to obtain
meaningful results in a relatively short study pdribut this approach is usually only
feasible with smaller taxa that have shorter gdimaraimes. Consequently, comprehensive
life history data for larger mammals is often lagki The Eurasian badghteles meles has
been implicated in the transmissionMycobacterium bovis (the causative agent of bovine
tuberculosis) infection to cattle in the UK and ®epublic of Ireland since the early 1970s.
Since 1976 a population of wild badgers at WoodehdRark in Gloucestershire, England
have been the subject of research on the dynarhigk bovis infection. The Woodchester
database represents over 12,000 badger capturas2f@00 individuals and is unique in
providing a 30-year dataset on badger life hisgrigenetics, and disease status.
Longitudinal analyses already conducted on thislzde have contributed enormously to
our current understanding of badger ecology andegpiology. Important epidemiological
findings include the observations that there isimaple linear relationship between badger
density and the incidence of disease, TB doesprets rapidly through the population and
is not a major cause of mortality for badgers,dtgtribution of infection in badger groups
is spatially and temporally aggregated and thediemce of disease is strongly correlated
with badger movements. From the beginning of tregegt in the late 1970s to the early
1990s the badger population at Woodchester greadiye but since then numbers have
fluctuated or even declined. An analysis of thedexthat influence population growth and
decline has never been carried out on this dati¢etare currently exploring the relative
importance of the key processes that contribufgfmulation size, growth and decline using
techniques such as structured demographic accapitind we will present results of these
analyses at this workshop.
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WHY DO MANY EUSOCIAL ORGANISMS ENJOY A BENEFIT OF
REPRODUCTION INSTEAD OF A COST?

PHILIP DAMMANN, HYNEK BURDA

Dpt. General Zoology, University Duisburg-Essenivdrsitaetsstr. 5-7, 45117 Essen
e-mail: philip.dammann@uni-due.de

Most theories on the evolution of life historiedlaageing assume that sexual reproduction
is inevitably costly. Eusocial insects (e.g. antsbees) challenge this view because the
reproductive queens usually live much longer thha ton-reproductive workers. In
mammals, eusociality has been described hithertp ionthe African mole-rat genera
Fukomys and Heterocephalus (Bathyergidae, Rodentia). We have recently shown that at
least inFukomys, sexual activity and reproduction increase lifpentancy significantly,
too. Here we discuss why the classical trade-offvben reproductive investment and
longevity is so often reversed in eusocial orgasismespective of their phylogenetic
background, and the implications of this phenomenon
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LIFETIME BREEDING SUCCESS IN SOUTHERN ELEPHANT SEASL
(MIROUNGA LEONINA)

ANNA FABIANI % SIMONA SANVITO? FILIPPO GALIMBERTF

Y Universita degli Studi di Roma Tor Vergata, Dipamnto di Biologia, Via della Ricerca
Scientifica snc 00173 Roma, Italy; e-mail: anndadal@uniroma?2.it
2Elephant Seal Research Group (ESRG), Sea Liondskaikland Islands

Reproduction is a key feature in the evolution itd-history strategies and quantifying
variation in lifetime breeding success (LBS) ofiinduals is essential for determining the
potential for sexual selection in a population. ¢jewe present preliminary results of a
long-term study on southern elephant sed$rqunga leonina) from Falkland Islands.
Elephant seals are among the most sexually dimorgiecies of all mammals and their
mating system is probably the most extreme examplgolygyny observed in mammals
and vertebrate at large. Females haul out and gatharge groups to give birth, while
males establish dominance hierarchies that regthateccess to the females. As a result,
male breeding success is exceptionally skewed.axee in LBS is much higher in males
than in females and most life history traits arffedént between the two sexes. When
breeding effort is large, reproductive theories dare a negative effect between
reproductive success and survival to the followihgeeding seasons (i.e., future
reproductive success). Although demonstrated farynspecies, this negative correlation is
not always verified, and in some species reprodeduccess does not decline with age and
there are no clear signs of reproductive senescdncelephant seals, the reproductive
history of a successful male seems to follow ameiasing trend, as his success increases
with his age and experience, and he is able to laotger harems with the passing seasons.
In a previous study of the authors, behavioural dathographic indices were found to
accurately predict individual paternities, as genestimates confirmed the extreme level
of polygyny in the population. In this long-termugdy, behavioural and demographic
estimates indicated that males southern elephaig f®m the Falklands can have a high
seasonal success for many consecutive years; asudt,rsome individuals gained an
exceptional lifetime success while other only breith few or no females. Given this
evidence, we also tested the hypothesis that thance in male LBS is larger than the
variance in seasonal success, as a result of teptanal qualities (i.e., resource holding
potential, feeding and mating strategies, etc.)whby the most successful males. Finally,
male LBS inM. leonina proved to be much higher than that reported fibreeithe northern
elephant seals or for other polygynous or lekkipgcges, often believed to be the most
‘'extreme’ mating systems in term of reproductivecess variance and potential action of
sexual selection.
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ROLE OF HUNTING AS A LONG-TERM EXPERIMENTATION IN
HARVESTED MAMMALIAN LIFE HISTORIES
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The detailed analysis of long-term account datapimpulation size of the main hunting
mammal species is carried out. The population dizgamics of the following hunting
animal species is analyzed: predators - the brosar fJrsus arctos), wolf (Canis lupus),

fox (Vulpes wulpes), sable Kartes zibellina), Siberian weaselMustela sibirica), otter
(Lutra lutra); herbivores - the elkAlces alces), Manchurian deer Qervus elaphus
xanthopigus), roe Capreolus capreolus); the wild boar $us scrofa); the squirrel Eciurus
vulgaris mantchuricus), and hareglepus timidus, L. mantschuricus).

The approach based on mathematical modeling is fosdéle description of the population
size dynamics tendencies. General mathematical Inabdiee population number dynamics
for harvested species is developed. It reflectsogmity of reproduction process (model
with discrete time) and is focused on the desaniptind research of the trade influence
results. Model parameters are estimated on the lbdshe harvest statistics of the hunting
facilities in the Middle Priamurye. Modeling retpesctive forecasts have allowed to show
the adequacy of the model for the majority of hated species.

Analytical and numerical researches of this mo@ekhed to the following conclusions:
Without hunting the character of population dynasmis determined by reproductive
potential and food stocks. In case the reprodugtgtential is not big, the population
dynamics actually reflect (with some delay) fludtoas of food stocks. This kind of
dynamics is observed with the wild boar, wapiti @odne other species. If the reproductive
potential is great then the fluctuations of popalatnumber become sharper and are
basically determined by density-dependent factBhsctuations of the forage stocks are
also very important. Both the squirrel and weaselthe typical examples.

Harvesting reduces the fluctuations intensity cotew with a higher density, but it
preserves the fluctuations connected with a chamf@od stocks. Moreover, as harvesting
intensity depends on the population size, huntamgstrengthen the compelled fluctuations,
as well as result in population size abrupt fal, far as its full degeneration (some
herbivores populations). The obtained results gavequalitatively new picture of
mechanisms and a character of some harvestingespgghnamics; they make it possible to
estimate influence of hunting from new positions.
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CHOOSY FEMALES BOOST MALE DISPERSAL
IN A SOCIAL MAMMAL
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Germany; e-mail: hoener@izw-berlin.de

We investigated whether in a social mammal pattefn:ale dispersal and reproductive
activity in the natal group were best explainedavgidance of male mating competition,
resource competition, inbreeding or by female ncdigice. For this purpose, we analysed
long-term demographic data from eight social gro(iglans’) of spotted hyena€rcuta
crocuta), and determined female mate preferences andfithenefits of decisions made by
males using microsatellite profiling of 426 offspygi Females avoided males that were
members of their group when they were born andepabfy chose sires that immigrated or
were born into their group after their birth. Fentimore, young females preferred short-
tenured sires and older females preferred longerrésl sires. Given these female mate
preferences, males would be expected to initiagér tteproductive career in the group
containing the highest number of young females.dglabnformed to this expectation and,
as a consequence, 11% of males started their negtioel career in their natal group and
89% of males dispersed. Males that initiated threpproductive career in the group
containing the highest number of young females &albigher long-term reproductive
success than males that did not. Contrary to ptied& from the male competition
hypothesis, the number of reproductively activeasadr the ratio of such males to adult
females did not influence clan selection. The lesetesource competition also did not
influence clan selection, and there was no evidéinaemales dispersed to avoid breeding
with close relatives. Our results show that sinfplmale mate choice rules may lead to a
high level of male dispersal and represent a dafftccause for the evolution of sex-biased
dispersal in social mammals.
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DENSITY DEPENDENCE IN LIFE HISTORY EVOLUTION
OF BANK VOLES

ESA KOSKELA, HEIKKI HELLE, TAPIO MAPPES, KAISA RIKALAINEN

Department of Biological and Environmental Sciendmiversity of Jyvaskyla. P.O. Box
35, FIN-40014 Jyvaskyla, Finland; e-mail: emk@ac.fiy

Density of conspecifics affects the reproductivecgiss and survival of individuals, thus
modifying the life history evolution of the specidsarge seasonal and annual density
fluctuations that characterize the life historidsMicrotine rodents have received a vast
amount of research, however, data that examineetffexts at the individual level are
surprisingly scarce. Here we use both long-tern9%12006) correlational live-trapping
field data and enclosure experiments to study tiemEpendence in morphological and
reproductive traits of the bank volyodes glareolus. Moreover, potential genetic shifts
that may occur with density changes were examingddreening individuals with 30
polymorphic microsatellite markers between two peeid two increase phases of the
population cycle. The bank vole population showetirae-year cycle with three-fold and
more than ten-fold changes in density within yeamsl between different cycle phases,
respectively. The size of individuals was phasesddpnt with individuals at their largest at
the peak phase, whereas offspring number and se®ed to differ only between seasons.
In enclosure experiments, reproductive succesemffes was clearly density dependent
but females did not seem to adjust the charadeisf their litters with density. The data
on genetic diversity in different cycle phases igrently under analysis. Our results
confirm the important role of density both as axmate factor affecting reproductive
success of individuals as well as a selective agethie evolution of life history traits.
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MOBILITY AS AN ELEMENT OF BREEDING STRATEGY OF
INDIVIDUALS IN SMALL RODENT POPULATIONS

MICHAL KOZAKIEWICZ, MILOSLAWA BARKOWSKA, AGNIESZKA
CHOLUJ, ANNA KOZAKIEWICZ, JAN KOWALEWICZ

University of Warsaw, Department of Ecology. 2 Bemastr., 02-097 Warsaw, Poland
e-mail: kozak@biol.uw.edu.pl

According to the common view, breeding coloniesyany small rodent species include
separate territories of a few adult females andehoamges of a few males monopolising
females within their own breeding colony. Such a&tem would provide males with
constant and reliable access to a small numbererfiad partners (“stay and watch”
strategy), and females with a high chance of béartlised (“wait for a familiar one”
strategy). However, the most recent studies sugfastbreeding systems in small rodent
populations are of much more dynamic charactereMahay achieve maximum breeding
successes also through wandering and mating wiahga number or females representing
various breeding colonies (“run and search” stngteand females could achieve maximum
breeding success through accepting stranger malesefit a stranger” strategy). Field
studies show that individuals apply various bregditrategies during the breeding season
depending on population density. Basing on theltesf studies on the bank vole, the
breeding strategies described above are discusgkthair significance in optimisation of
breeding success of both sexes and the role oéthategies in maintaining population
genetic diversity. A model is presented in whicth #ile parameters describing the
population subjected to modelling, such as pregndecgth, individual maturation time,
home range size, etc. are actual parameters chasang natural populations. In the model
effectiveness of both male breeding strategiesagasssed at various population densities,
taking into consideration diversified mortality arureeding success. The obtained
modelling results show that at low densities thismfng number in males applying the
“run and search” strategy is higher than that inesaapplying the “stay and watch”
strategy whereas at high densities the oppositeiés Assuming that males optimise their
breeding strategy in real populations, seasonahgd® in frequency of males applying
different strategies should be expected and suelmges were actually recorded. Thus,
“stay and watch” or “run and search” strategiesrespond to the evolutionarily stable
strategy (ESS) and are discussed in this light.

489



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

LIFE-HISTORY STRATEGIES, SEX-RATIO ADJUSTMENT
AND ENERGY ALLOCATION IN ROE DEER:
AN EXPERIMENTAL APPROACH

SYLVIA ORTMANN, SYLVIA ALBRECHT, FRANK GORITZ,
HERIBERT HOFER

Leibniz Institute for Zoo and Wildlife Research,frdld-Kowalke-Str. 17; D-10315 Berlin,
Germany ; e-mail: ortmann@izw-berlin.de

The study of life-history strategies in mammalsishallenging task, especially in long-
living species giving birth only once a year. Ewrap roe deerQapreolus capreolus) are
the smallest ungulates in Europe and they preseakeellent model to study evolutionary
adaptations to seasonality, in particular the tgnif reproduction, energy allocation,
maternal investment and nutrition. Roe deer arernrebreeders and a constant energy
supply is required to fuel reproduction demandseyTtut in July/August and following a
five-month diapause, fawns are born in May or JiR@e deer can successfully rear up to
three fawns per litter, which is exceptional fogulates.

Litter size, birth mass as well as sex ratio apgpesed to depend on the females condition,
which in addition is affected by energy supply. pfiing sex ratio adjustment of roe deer is
discussed controversially. Whereas some resulpsedfious studies are in accordance with
the Trivers and Willard model, others support theal resource competition hypothesis.
However, up to now, most results derive from culled captured animals lacking
information about previous energy constraints. Hem present data from a long-term
feeding-experiment which we conducted under sernirah conditions with captive roe
deer, and where we experimentally manipulated gnsugply. The aim of our study is to
investigate energy allocation to traits like reproiibn (litter size, birth weight, sex ratio),
maintenance or immune function in energy restrieieavell as irad libitum fed roe deer.

The long-term experiment started in 2003 and lagiad reproductive cycles (2003-2007).
One group (AL) of roe deer was fed libitum, whereas a second group was fed energy
restricted (ER, ~ 75% of AL’s intake) from shortiter the rutting season (October) to
parturition (May of the following year). To contrédr the individual effects, the groups
were switched after two years.

Our preliminary results show a significant effe€tsevere energy restriction on sex ratio
(p<0.01, Binominal Test). Energy restricted doebvdeed male biased litters (84 % of
offspring were males) in contrast&d libitum fed does. Since males disperse and females
are the philopatric sex, our finding supports tbeal resource competition hypothesis.
Furthermore, severe energy restriction decreag#ld tiasses (p<0.01, ANOVA) of litters
from ER does, irrespective of the fawns™ sex. Hawelitter size was not effected by diet.
Our experimental set-up provide a powerful tool itovestigate mechanisms and
consequences of energy allocation as well as rejptimh adjustment to energy supply in
captive roe deer.
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POPULATION DEMOGRAPHY OF INDIVIDUALS:
LINKING EVOLUTIONARY AND ECOLOGICAL PROCESSES
IN WILD POPULATIONS

FANIE PELLETIER

Division of Biology and NERC Centre for PopulatiBiology. Imperial College London.
Silwood Park. Ascot, Berkshire SL5 7PY. UK; e-mélnie.pelletier@imperial.ac.uk

Individual variation in life-history traits is lirdd to population dynamics and evolutionary
change by the fundamental processes of birth arathdd-or example, in several
mammalian groups, larger individuals usually sweviketter and are more likely to
reproduce than smaller ones. Observational studfesnarked animals are therefore
invaluable tools to link individual-level demograpto population-level dynamics and to
estimate selection and responses to selectiorfeshifitory traits. | will present results from
two detailed longitudinal studies, on Red deer amd&oay sheep from the Scottish islands
of Rum and Hirta, to illustrate how long-term mamihg of marked individuals can
provide insights from both ecological and evolutipnprocesses in the field. Specifically, |
will described how the decomposition of populatgmowth rate into contributions from
different demographic rates can be used to quatitiéyrelative importance of different
ecological processes (such as climate and denfity)population dynamic and how
variability in individual contribution to populatio growth can elucidate the interplay
between ecological and evolutionary processes.
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LIVING IN AN UNPREDICTABLE WORLD: LONG-TERM STUDIES
OF TREE SQUIRRELS TO EXPLORE PRODUCER-CONSUMER
DYNAMICS

LUCAS A. WAUTERS, AMBROGIO MOLINARI; ADRIANO MARTINOLI,
DAMIANO G. PREATONI, GUIDO TOSI

Dipartimento Ambiente-Salute-Sicurezza, Univerdiggli Studi dell’lnsubria. Via J.H.
Dunant, 3, 21100 Varese, Italy; e-mail: guido.tosi@subria.it

Herbivorous or granivorous mammals are primary oorss in producer-consumer
systems. Their reproductive output is constraingdthie added energy requirements
necessary for offspring production. As a consegeemeproductive rates, and related
demographic processes, are often correlated wiburees available prior to and during
parental care. However, in systems characterisadtesmittent resource pulses, consumers
take advantage of these pulses only after they rhecavailable, creating a lagged
population response that leads to consumer numbersasing and crashing after the
resource pulse has come and gone. A typical examplee masting, the 'unpredictable’
production of large seed crops in one year followgdseveral years of poor or medium
seed production, which is widely cited as an evoh#ry mechanism of predator satiation.
In ecosystems where food supplies are less varia@e time (and space), relationships
between food production and consumer dynamics mayctnfounded by density-
dependent processes that can results in populegguiation in so-called stable habitats.
The species' space use and social organisatiom thfée behavioural mechanisms that
determine the observed patterns of density depeedetere we illustrate how longterm
studies of different Eurasian red squirrels (arfteotree squirrels) occurring in a variety of
habitat types that differ in spatio-temporal vaoatin food production, have revealed
complex, and unexpected relationships between udticty food resources, social
organisation and population demography.
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DETERMINANTS OF OVERWINTERING SUCCESS IN BOREAL
VOLES AND IMPLICATIONS FOR POPULATION DYNAMICS

HANNU YLONEN

Konnevesi Research Station, University of Jyvaskyl®. Box 35, FI-40014 University of
Jyvaskyld, Finland; e-mail: hylonen@buytl.jyu.fi

In the Holarctic region, strong seasonality dividles year into a short intensive breeding
season and a long non-breeding season. Boreal teodea iteroparous, but a major
proportion of females breed in one summer only. sTkthe large pool of next season
breeders has to survive winter and breed succés#fiel following spring. Winter survival
and determinants of the variability in the onsetregroduction are major factors shaping
life histories in boreal rodents. During the lonbarsh, non-breeding season and
unpredictability of quantity and quality of foodygal factors and predation pressure are
major constraints determining the onset of reprtidoc

Over the last 20 years we have been studying owggving success and onset of
reproduction in boreal rodents, especially in thak vole, Clethrionomys glareolus.
During winter, bank voles nest communally. Studiasfood supplementation demonstrate
the importance of food in determining the onsebrdeding. However, strong predation
pressure, especially by the least weasel, mightteothe food effect and delay the onset of
reproduction. Although the bank vole is mainly dvanous, the timing of spring
reproduction may depend on availability of animedtpin under the snow in the form of
insects, pupae and possibly carcasses of mamnthlsirais.

In terms of population ecology onset of reproductinay affect the number of cohorts
produced during the breeding season. Besides foddoeedation constraints, the onset of
reproduction may be strongly density-dependent.ddridvourable conditions and release
of predation, early onset of breeding helps to terdagh summer densities, which are
commonly followed by high winter densities, but powerwintering success.
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WORKSHOP

Patterns and processes in fluctuations of small mammal populations
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DEMOGRAPHIC VARIABILITY IN THE COMMON VOLE
(MICROTUSARVALIS

STEFAN HALLE, ERIC HEINZE, KERSTIN SCHMIDT

Institute of Ecology, Friedrich Schiller Universifgna. Dornburger Str. 159, D - 07743
Jena, Germany; e-mail: Stefan.Halle@uni-jena.de

The demography of the common vole was intenseljistuin the 50th and 60th by German
researchers in an attempt to identify the facteponsible for vole density cycles and
often amazing outbreaks. Since this research wagrdiby the applied aspect of pest
control, the concern of this species diminished miie vole cycles faded out in Central
Europe, and cycle research concentrated on otlemiespin Fenno-Scandia, the UK, and
North-America. Only recently. arvalis is reconsidered as rewarding for cycle research,
because one and the same population can switchebetthe three dynamic patterns, i.e.
annual density fluctuations, occasional outbreaks] regular density cycles. However,
since the older studies are rather descriptive thamtitative and analytical, and for the
most part were published in German, few data aernationally available to model the
demographic machinery of the different dynamic gras. We measured demographic key
parameters in six enclosed common vole populat@res one annual cycle in parallel,
starting with very small founder populations of twmales and three females. Although
considerable variation in the demographic key patans occurred, the resulting general
course of density was highly comparable among padjouis. This suggests that extremes in
one demographic parameter were compensated bysptivich hints to possible self-
regulatory feed-back loops. The data will allow ad@arn quantitative analysis of the
common vole demography. In addition, modellingted population dynamics with setting
all key parameters to the average, the minimum th@adnaximum, respectively, will reveal
the demographic power within the normal range o&peeter variability.
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LONG-TERM PATTERNS IN ARVICOLINE DYNAMICS AT
PALLASJARVI AND KILPISJARVI, NORTHERN FINNISH LAPLAND

HEIKKI HENTTONEN

Finnish Forest Research Institute, Vantaa ResadnghP.O. Box 18, FI-01031 Vantaa,
Finland; e-mail: Heikki.Henttonen@metla.fi

Dynamics of voles and lemmings in northern Finnistpland have been monitored at
Kilpisjarvi since late 1940's and at Pallasjarvicei 1970. Basic work consists both of
spring and autumn monitoring on permanent studgss#nd various experimental field
approaches on the role of interspecific competitmshaping community patterns and of
supplemental food in modifying seasonal and lomgtelynamics. A drastic change in
population dynamics took place in the mid and E380's. Earlier "beautiful" cycles have
turned to primarily seasonal dynamics. In the cyctimes, vole dynamics were
characterized by synchronous cycles, particuldmydeepest crash phase was synchronous
in all sympatric species, though in the increase pe@ak phases some moderate inverse
density changes were observed among competingespdai the long-term time series,
linear delayed density dependence (dd) was a ddimjndactor, suggesting trophic
interactions as a cause of cycles. Synchronoushesaf all sympatric species, with
different food repertoires, speak for predationvimasels. Still, non-linear direct dd was
also observed. The change in the dynamics wasdhbiserved at Pallasjarvi, where the
deviating patterns were reported from 1982-84 (tdewn et al. 1987). Since 1985-86 the
earlier cyclic patterns has turned to seasonak Thhs also included drastic changes in the
species composition of rodent communities. The dyoachange took place a bit later,
around 1990, at more northern and altitudinallyhkigKilpisjarvi. The species with larger
body size have become more uncommon. Also some glapioic features have changed.
The two main hypothesis put forward to explain tenge are based on the role of
intensive forestry (decline in arboreal lichensvéaster food for Myodes glareolus, and
consequences fddicrotus agrestis through shared predation), and climate changetaifg

the snow structure and subnivean space. The dexlitlumsy species with large body
size refers to predation effects. This declinetaien place both iMyodes rufocanu,s and
Microtus agrestis andM. oeconomus. It has taken place in all habitats, also far (b
100 km) from any forest management, possibly suguefor the role of mobile predators
and /or climate change.
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TRANSITIONS BETWEEN SEASONAL AND CYCLICAL DYNAMICS
OF VOLES AND LEMMINGS CLOSE IN SPACE AND TIME

BIRGER HORNFELDT

Department of Ecology and Environmental Sciencee8itdniversity, SE-90187 Ume3,
Sweden; e-mail: birger.hornfeldt@emg.umu.se

Snap-trapping near Umed, Vasterbotten, in boreadew since 1971 has revealed an
unexpected long-term decline of sympatric vole pajons, especially of the grey-sided
vole (Clethrionomys rufocanus), as has also been observed elsewhere at nofueopean
latitudes. The good-old-days- (GOD-) cycles of tt#70's were replaced by disturbed
(DIS-) cycles in the 1980's with a strong seasefehent. The main feature of the decline
has been an increased frequency and severity ¢émdeclines, i.e. between fall and spring
trappings. This shift has been most pronouncedtarfield vole Microtus agrestis, but has
also been observed i@. rufocanus. These over winter declines have led to a general
levelling of spring densities and have given tharabteristic "saw-tooth"-pattern to graphs
over the vole's dynamics. In the GOD-cycles of 18&0's this was only seen in the bank
vole, Clethrionomys glareolus. The start of parallel monitoring in the mountaiims
Ammarnas, southern Lapland, in the mid 1990's dedea similar, very strong seasonal
dynamics in the same species for a few years, and seemed also in the Norwegian
lemming,Lemmus lemmus, and wood lemmingylyopus schisticolor. However, in the early
2000's there has been two GOD-cycles in at iasgrestis andC. rufocanus, and perhaps
also in the two lemmings. In contrast, near Umdg tire latest cycle was GOD-like M.
agrestis, and it was still only of moderate density, an@ tynamics ofC. rufocanus
remained seasonal and at a very low density. i&snitainly the winter dynamics and spring
densities that have been affected negatively, thim tmypothesis is that the warmer winter
climate in later years has been causative. Howernehe case o€. rufocanus in boreal
Sweden, habitat destruction is hypothesized tanbo¢ghar important contributing factor.
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DENSITY DEPENDENCE DURING WINTER - ROLE OF FOOD
RESOURCES IN VOLE CYCLES

OTSO HUITU, ILMARI JOKINEN?, ERKKI KORPIMAKI®,
ESA KOSKELA, TAPIO MAPPES

! Finnish Forest Research Institute. Suonenjoki Rekdanit, Juntintie 154, FI-77600
Suonenjoki, Finland; e-mail: otso.huitu@metla.fi
2University of Jyvaskyla. Department of BiologicaldaEnvironmental Science, P.O. Box
35, FI-20014 University of Jyvaskyla, Finland
3 University of Turku. Section of Ecology, DepartmefiBiology, FI-20014 University of
Turku, Finland

Time series analyses have shown that cyclic volauladions exhibit direct and delayed
density dependence in growth, in particular dunvigter seasons. It has been suggested
that predation or other natural enemies are theceoaf delayed density dependence while
direct density dependence might arise from foodus= depletion. During peak phases of
the cycle, vole population growth typically ceadesing late autumn or early winter, and is
followed by a decrease in density over the winter.investigate whether this decrease is
due to increased mortality induced by a depletibfood resources, we studied overwinter
food consumption and physiological condition ofdigoles Microtus agrestis) in western
Finland in both an increase and a decrease phasetlufee year population cycle. The
growth rate of vole populations was negatively tedlaboth to prevailing vole densities and
to densities six months earlier. Multiple indicefsphysiology and immunology revealed
that the overall physiological condition of voleasvlower in the winter of the decrease
phase as compared to the increase phase and depemd® population growth rates.
Almost 90% of all green vegetation shoots were ooresd by voles during the winter of the
decrease phase while only two thirds were eataéharincrease phase. Our results suggest
that the winter decrease phase of cyclic vole pmis is associated with both a
deterioration in the physiological condition of @eland a significant depletion of winter
food resources. This implies that malnutrition ioelsi poor physiological condition in
voles, which in turn may increase mortality eitkd@ectly through starvation or indirectly
through increased susceptibility to predators attiggens.
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COINCIDENT CHANGES IN SPATIAL AND TEMPORAL DYNAMICS
IN CYCLIC BRITISH FIELD VOLE POPULATIONS
AND FENNOSCANDIA

XAVIER LAMBIN

University of Aberdeen. School of Biological Scies¢cUniversity of Aberdeen, AB24 2TZ
Aberdeen Great Britain; e-mail: x.lambin@abdn.ac.uk

As with many small mammal populations, in Fennod@anthe spatial and temporal
dynamics of field vole populations in Kielder Faresorthern England, have undergone
marked changes since ca 1985. Population cyclds av® year period have first become
longer, with 4 and 5 years intervals between meseémt peaks, and then characterized by
stronger direct density dependence operating irtewirAs a result, the amplitude of the
fluctuations in spring has decreased with a nolileeanpact on the breeding strategies of
avian vole predators. In addition, the spatiallgasized pattern resembling a traveling
wave that prevailed in the 1980ies has been repldge nearly complete asynchrony.
Consequently, very steep spatial gradients in tdemnsiw exist over distances will within
the foraging and dispersal range of vole predg@ig <5 voles/ha to 300 voles/ha over 5
km). The striking similarity in the syndrome of clge and the near coincidence in its
timing between Kielder Forest and Fennoscandiangtyosuggest that a common cause is
responsible for these changes, despite the subfferethices in the underlying cyclical
patterns. We discuss how variation in vole demdgmaparameters may account for the
observed dynamics in the light of our work on tbéerin relation to specialist predators,
pathogens and vegetation dynamics.
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DEMOGRAPHY AND POPULATION DYNAMICS OF THE
MULTIMAMMATE MOUSE (MASTOMYSNATALENS'S) OVER
A RANGE OF RAINFALL REGIMES IN EASTERN AFRICA

HERWIG LEIRS? VINCENT SLUYDTS

! Evolutionary Biology Group, University of Antwerpgelgium
2 Danish Pest Infestation Laboratory, UniversityAafhus, Denmark
e-mail: herwig.leirs@ua.ac.be

The multimammate mousé@stomys natalensis) is the most widespread African rodent
species, occurring from Senegal to Ethiopia andhsta South Africa. Its numbers vary
seasonally and between years with irregular pojuabutbreaks. Earlier studies in
Morogoro, Tanzania, showed that both density-depenend density-independent factors
(rainfall) affect demography and hence populatignaanics. The wet season in Morogoro
on average shows two rainfall peaks, a first amghlyivariable one between October and
December and a second more predictable one betWssoh and May. The main
reproductive season iM.natalensis starts after the March rains and continues until
September with several consecutive litters. Juesnilormally do not reach maturity in the
year they were born but delay reproduction un# thllowing breeding season. If rainfall
during the first peak is abundant, however, bregdiray start already in January and the
juveniles that are born then quickly mature andradpce already in the main breeding
season of the same year, effectively inserting dditianal generation and multiplying
population size up to tenfold. A population matmxodel was developed earlier to
investigate demography and carry out simulation®dént control interventions.

Here we investigate whether the same density-depgndnd density-independent
demographic relations also operate in regions diiierent rainfall regimes. We are using
21 monthly capture-recapture sets of 2-3 years e¢hah were collected in 6 different
eastern African countries over the past years, esgpiting categories of rainfall
distributions: unimodal, bimodal with a variablesfi peak, bimodal with a reliable first
peak and non-seasonal rainfall. We compared theedegf reproductive seasonality and
the patterns that can be seen in the survival ofafes. We compared the observed
dynamics with simulations that were obtained byngjiag the rainfall seasonality in the
Morogoro model.

Breeding is seasonal everywhere and related tdathiand where rainfall is distributed
throughout the year, there is also no distinct adpctive season. Survival analysis (for
sites with sufficient data) confirms the effects adnsity and rainfall. The simulated
population dynamics patterns of the Morogoro-mad®l with alternative rainfall series
match fairly well with the dynamics that were obhsat in the corresponding sites.

So far, our studies confirm thit.natalensis follows the same demographic mechanisms in
all the studied sites and the differences in pdmnadynamics can be largely explained by
different rainfall regimes, rather than changeadaeptations in how the rodents react to the
rainfall.
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COMPARING POPULATION DYNAMICS OF SMALL MAMMALS IN
OLD GROWTH AND MANAGED FORESTS IN THE AUSTRIAN ALPS
AFTER A MASTING OF EUROPEAN BEECHARAGUS SYLVATICA)

GERALD MURALT, URSULA NOPP-MAYR

University of Natural Resources and Applied Lifeaedces, Department of Integrative
Biology and Biodiversity Research, Institute of @liile Biology and Game Management,
Gregor-Mendel-Str. 33, A-1180 Vienna, Austria; ednrgerald.muralt@boku.ac.at

Small mammals are common in all forest types inftileg forest development as seed
dispersers, seed and seedling predators or vagtersomycorrhizal fungi. Their impact on
forest regeneration varies with fluctuating popolatdensities. In particular tree masting
can trigger rapid increases in small mammal abucekrnWe conducted this study after a
mast year oFagus sylvatica (2003) in the Wilderness area “Durrenstein” in LowWeistria,
which comprises the largest remaining old-growtine$td in Central Europe, and the
Limestone Alps National Park in Upper Austria. lothp areas, small mammal populations
have been investigated from 2004 to 2006 in twdéeddht types of mountainous forests
(old growth forests and managed forests). Peribdiiga trapping and individual marking
were used to analyse population performances oearsy addressing the following
questions: 1)Does species composition in small mamoommunities vary between
different types of mountainous forests and geodcagggions? 2) Does a mast year lead to
changes in small mammal abundance in all habitatk do the species show the same
reaction? 3) Do population dynamics after a maat yary in different habitats over time?
Species composition varied with time and was unigaesach study plot. In general we
found a higher species diversity of Soricidae awler overall small mammal abundances
on managed forest sites whereas old growth fotesishigher small-mammal abundances,
a higher overall species diversity but a lower gxediversity of Soricidae.

The mast year in 2003 influenced the populationsiies of Apodemus flavicollis and
Myodes glareolus on all study plots in 2004. In this yedxf. andM.g. reached extremely
high population densities and inhabited also subwgthabitats like grasslands. All other
species did not respond to the mast year in tefgopulation densities and were only
found in marginal densities and never on grasslatdd. all species were able to benefit
(directly or indirectly) from the mast year in tsame way. Mast years are likely to
influence the population densities of euryoeciadent species, thereby even effecting the
composition of small mammal communities in adjadetiitats without masting trees.

All study plots showed the highest species divgraitd population density in 2004. In
2005, populations crashed on all study sites. Tirgppuccess was rather low on all forest
types and most of the captured species a yearéefere missing in 2005. Unlike the year
before, both diversity and density in general weosv slightly higher on the managed
forest sites. In 2006, population densities anctiggediversity were again increasing but
small mammal communities were still different imnts of species composition compared
to 2004. Again managed forests and old growth ferefiffered concerning species
composition and population density. Comparing taesities of each study plot over years
regeneration of rodent populations was faster dngobwth forest sites, whereas Soricidae
did not show as distinctive population fluctuati@ssrodents did.
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WHAT CAN COUNTRY-WIDE PREDATOR DATA TELL US ABOUT
THE POPULATION DYNAMICS OF VOLES?

JANNE SUNDELL

University of Helsinki. Department of Biological @dfEnvironmental Sciences, P. O. Box
65, FI-00014 University of Helsinki; e-mail. janeandell@helsinki.fi

In this work | use country-wide data on predatouratances, small Mustelids and vole-
eating avian predators, to reveal and predict pattén population dynamics of voles.
Although there are data on vole abundances frorerdiiit areas of Finland, they are
spatially relatively sparse compared to data onir tipeedators. Keen amateur and
professional ornithologists monitor abundance arekbding success of raptors and owls,
while hunters count annually snow tracks of mamamalpredators for management
purposes. Bird ringing data is available from 1@r@l data on snow tracking from 1989.
Data organized in 50 x 50 Krarid is used for evaluating the previously obsdrpatterns

in vole population dynamics such as large-scaléiapa/nchrony, cycle length, amplitude,
geographical gradients and temporal trends in amgel Outcome of the two different
predator data sets is also compared and theircafyiity to correctly reveal vole dynamics
is discussed. Despite some sources of errors nidsegpreviously observed patterns in
vole data are also observable in predator dataestigg that predator data can be used as a
proxy of vole abundances.
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FLUCTUATIONS OF SMALL MAMMAL POPULATIONS IN NORTH
NORWEGIAN BIRCH FORESTS: PATTERNS AND
ECOSYSTEM CONSEQUENCES

NIGEL GILLES YOCCOZ, ROLF ANKER IMS

Department of Biology, University of Tromsg. N-90Bibmsg, Norway
e-mail: nigel.yoccoz@ib.uit.no

Fluctuation patterns in populations of small mansialFennoscandia have changed since
the 1980s. To better understand the present tetnpodaspatial patterns, we have live-
trapped more than 100 grids spread over threeadsatiles (1 km, 10 km and 100 km). All
grids were located in the dominant forest habitiharthern Norway, mountain birch
forest. Trapping started in 1998 and is still goorg Two Clethrionomys species, the red
and the grey-sided voles, were by far the most déoin small rodents. Temporal
fluctuation patterns oflethrionomys exhibited a wide variability: from non-cyclic tydic
patterns with a 3 to 5 years period. Continentehaito the northeast were dominated by 5-
years cycles whereas coastal areas in the southvegsteither non-cyclic or had shorter
periods. Spatial fluctuation patterns were corresigwly variable, with large-scale
synchrony in the northeast, and asynchrony in thehsvest. We discuss possible causes
for such variability in spatial and temporal paterand the consequences of present
fluctuation patterns on ecosystem functioning.
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Alien mammals
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IMPACTS OF ALIEN MINK PREDATION ON BIRDS, MAMMALS
AND AMPHIBIANS OF THE FINNISH ARCHIPELAGO:
A LONG-TERM EXPERIMENTAL

PETER BRUCE BANK$ MIKAEL NORDSTROM, MARKUS AHOLASZ,
PALVI SALO® KAREN FEY?, ERKKI KORPIMAKI?

! University of New South Wales. School of Biologicghrth and Environmental Sciences,
University of NSW, Kensington NSW Australia; e-mailbanks@unsw.edu.au
?Metséahallitus. Southern Finland Natural Heritaget$ahallitus, Karsaméaentie 8, 20300

Finland

Feral American mink Nlustela vison) are emerging as one of the biggest threats to
biodiversity in northern Europe and quantificatafitheir effects on wildlife is essential to
managing long term impacts. Here we summarize resgsof migratory seabirds, island
small mammals and amphibians to a long-term, lagde experimental mink removal in
the outer Finnish archipelago. Mink were removedirduspring and autumn from two
large study areas since 1992 (R1) and 1998 (R2jlevitvo other areas remained as
controls; each area covered 72120 km and comp@i@gd small isolated islands, most less
than 2 ha. Mink control led to increases in bregdiopulations of 14 of 22 species of
seabirds. These species were generally of smallty bize and later breeders compared to
those species which showed no responses. Mink suppressed the natural summer
increases of bank voleClethrionomys glareolus) and field vole Kicrotus agrestis)
populations but only during years of good rainfalhd ongoing research is investigating
how this alters vole dispersal patterns that aiad t& metapopulation processes. Impacts on
common froggRana temporaria) were similarly cryptic, with the biggest resportaking
seven breeding seasons to appear probably bechdetaped maturation of frogs; the less
palatable common toa@Bufo bufo) seem unaffected. It appears then that mink ingpaict
complex but its detrimental and disruptive effetay cover the entire island vertebrate
community with cascading consequences to the wdmoleipelago ecosystem.
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BALANCING COSTS AGAINST BENEFITS OF BLACK RAT
MANAGEMENT ON MEDITERRANEAN ISLANDS

DARIO CAPIZZI}, NICOLA BACCETTFP, FRANCESCA GIANNINE,
GIORGIO MUSCETTA, ANTONIO PERFETT], PAOLO SPOSIMA&
SERGIO ZERUNIAN

! Agenzia Regionale per i Parchi del Lazio, via desdaccio 96 — 00166 Roma
2|stituto Nazionale per la Fauna Selvatica, via Barnacetta 9 — 40064 Ozzano
dell’Emilia (Bologna)
®*parco Nazionale Arcipelago Toscano, via Guerrazzb¥037 Portoferraio (Livorno)
*NEMO s.r.l., via Giotto 33 — 50121 Firenze
®|stituto Nazionale per la Fauna Selvatica, via Barnacetta 9 , 40064 Ozzano dell’Emilia
(Bologna); present address: Parco Naturale di Bfiglo, San Rossore, Massaciuccoli,
Tenuta di San Rossore, Loc. Cascine Vecchie, 58122
®Corpo Forestale dello Stato, Ufficio Territorialerpa Biodiversita, via Carlo Alberto 107,
04016 Sabaudia (Latina)

Modern restoration programs should be evaluatedeims of ecological impact and
benefits for native ecosystems. Furthermore, ecémampects (i.e. cost-effectiveness)
should be also considered. The Black Ratius rattus) has been worldwide introduced in
island ecosystems. The detrimental impact of theces on native ecosystems has been
well documented in last decades, especially onigbawpulations, and a considerable
effort has been put into practice in order to reenov mitigate it. Here we present results
from an eight-year study on nine Tyrrhenian islandsh area ranging from 0.5 to 239 ha,
where rat control was carried out by using secomukegation anticoagulants. In this study
we aim at: {) assessing the impact of the Black rat on colosgabird species, especially
on Cory’s shearwateiCglonectris diomedea), (ii) comparing the results of two alternative
management strategies, such as eradication, eeretmoval of each individual from the
island, and containing, i.e. temporary removal afsronly in close proximity to bird
colonies, (ji) assessing benefits of local populations (espgcial seabirds and endemic
lizards) deriving from temporary or permanent regmoval, {v) estimating non-target
effects on seabird populations deriving from us¢oafc baits and\) evaluating the cost-
effectiveness of the two control strategies.

Rats were successfully eradicated in all but oeaglands, where the eradication project is
still in progress. Containing was performed in twtands, in order to protect seabird
colonies. Both eradication and containing positivaffected Cory’'s shearwater’s
reproductive succesg’(test, at least P<0.05). Non target effects at |atiom level,
investigated for two bird species (ilearus michahellis and Falco peregrinus), were not
significant, as for none of the two target speevas recorded a numeric decline in the year
following the rat eradication, but incidental lasgfsindividuals were recorded for some bird
species.

Finally, cost-effectiveness analysis (CEA) suggdstat eradication is especially suitable
for islands with small area and with a widesprewtribution of colonies or scattered pairs,
while containing could be considered for largesisls.
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THE ERADICATION OF INVASIVE MAMMALS FROM NEW
ZEALAND ISLANDS: IMPLICATIONS FOR EUROPE

MICK N. CLOUT, JAMES C. RUSSELL

University of Auckland. PB 92019, Auckland, New Eeal;
e-mail: m.clout@auckland.ac.nz

Invasive alien mammals have now been eradicated fmany islands in the New Zealand

archipelago, with a substantial increase over #st B0 years in the number of successful
eradications. Perhaps the most significant advdra= been in the ability to eradicate
invasive rodents from increasingly large islandas®&l on the New Zealand experience,
there are good prospects for further eradicatiodhgneasive mammals from islands in

Europe and elsewhere, thereby facilitating ecoklmgiestoration and the recovery of
threatened species.
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ALIEN MAMMALS IN EUROPE: PATTERNS OF INVASION, TRENS
AND MAJOR IMPACTS

PIERO GENOVES!] SVEN BACHER, MANUEL KOBELT?, MICHEL
PASCAL®, RICCARDO SCALERA

'INFS. Via Ca’ Fornacetta 9 - 1-40064 Ozzano EnfiBalogna)
e-mail: piero.genovesi@infs.it
270ological Institute, University of Berne. Baltzers$, Berna, Switzerland
3Station SCRIBE - Centre INRA de Rennes. Campusaiibeu,
F. 35 042 Rennes cedex, France
“Via Torcegno 49 V1 A2, 1-00124 Rome, ltaly

DAISIE (http://www.europe-aliens.org/) is a 3-yegn®ject funded within the European
Commission 6th Framework Programme, aimed at crg@ath inventory of invasive alien
species that threaten European biological diversiy consortium of teams and
collaborators from 19 European states has colleeted verified all known cases of
introductions, in all taxonomic groups and envir@mts.

The resulting European alien species databaseuststed in updated and peer-reviewed
national and regional inventories for all Europeauntries (including Russia and Israel)
and major island systems, covering all taxonomicugs and environments. For each
species introduced into a European state or re¢fiendatabase reports a range of relevant
information , such as ecological features, vectfrintroduction, patterns of spread and
impacts, etc.

In the present paper we present an overview ofhesie data on alien mammals in
Europe, based on information excerpted from ove® Hferature sources and many
unpublished data. The Daisie mammal dataset als@rgoancient introductions and
introduced populations that have been eradicatemiextinct.

In total, ca 800 known cases of introductions bgral00 alien mammal species have been
recorded. On the basis of this dataset we assebssammarise the main patterns of
invasions by alien mammals, and discuss the maur@mmental, social and economic
factors involved.

A major aim of the inventory is to provide the Isafsir prevention and control of the threats
posed by invasive alien species through the uraledsig of the main patterns of
introduction, establishment, spread and impactrdfbee the data are discussed in respect
to possible future responses to alien mammal iowasi
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WHAT MAKES A RODENT SPECIES SUCCESSFUL IN EUROPE:
A TALE OF NATIVES AND ALIENS

MARCO GIRARDELLO', SANDRO BERTOLING, STEVE RUSHTOR,
TONY MITCHELL-JONES, PETER LURZ

! University of Newcastle upon Tyne. IRES, SchooBaflogy, Devonshire Building,
University of Newcastle upon Tyne, Newcastle upgnd, NE1 7RU, UK
e-mail: marco.girardello@ncl.ac.uk
2University of Turin. Laboratory of Entomology anédogy, DIVAPRA, University of
Turin, Via L. da Vinci 44, 1-10095 Grugliasco (Toa), Italy
¥Natural England. Natural England, Northminster Hgueterborough, U.K. PE1 1UA

We examine the association between the succesarop&n Rodent species and a range
of life history and niche breadth parameters witlview to assessing if these factors
determine the likely success of invasive speclRata on eight life history trait and forty
niche breadth variables of each species were dakfreen literature for native and invasive
species. The niche breadth variables were matcleedtheé CORINE land cover
classification. We derived a measure of success fitee Atlas of European Mammals,
based on species density and geographic spreaekig’s ©f multivariate ordinations were
carried out to summarize the major patterns ofatiam within the data matrices for the
native species which were subsequently compareuyysiocrustes rotation and partial
mantel tests. The results of the procrustes arsaffgiwed a strong correlation between the
habitat and the life history matrices. Similarlyrgel mantel tests indicated a strong
relationship between the niche breadth and theesgcmatrices when controlling for life
history. We superimpose the introduced alien spgecie the life history and habitat
ordinations and analyses the risk of expansiorhefihvasives. We conclude that species
specific variables and life history characteristiday an important role in determining the
success of a rodent species in Europe.

513



Hystrx It. J. Mamm. (n.s.) Supp. (2007) V Ewrap Congress of Mammalogy

A REVIEW OF THE DIET AND IMPACT OF FERALCAT ON ISLADS

MANUEL NOGALES!, FELIX M. MEDINA?*! ELSA BONNAUD?, ERIC
VIDAL 3, JOSH DONLAN, BRAD KEITT®, BERNIE TERSHIE, ERIKA
ZAVALETA® MATTHIEU LE CORRE

!1sland Ecology and Evolution Research Group (IPN®IC), Astrofisico Francisco
Sanchez 3, 38206 La Laguna, Tenerife, Canary Is|d®gain
e-mail: mnogales@ipna.csic.es
2Unidad de Medio Ambiente, Cabildo Insular de LanRal Avenida Bajamar 20 2°, 38700
Santa Cruz de La Palma, Canary Islands, Spain
3IMEP-CNRS, UMR 6116, Mediterranean Institute foolegy and Paleoecology, Paul
Cézanne University, Batiment Villemin, Domaine detiPArbois, Avenue Philibert - BP
80, 13545 Aix-en-Provence cedex 04 — France
“Department of Ecology and Evolutionary Biology, @ University, Ithaca, NY 14853, U.S.A.
®Island Conservation and Ecology Group, Long Matiaboratory, University of
California, Santa Cruz, CA 95060, U.S.A.
® Department of Integrative Biology, University of [@arnia, Berkeley, CA 94720, U.S.A.
"Chercheur, Lab ECOMAR, Université de La RéuniorinS@aenis 97715,
La Réunion, France

Feral cats predate on distinct type of prey in different islands depending on their
respective prey availability. So, in some of theand apart of the native and endemic
species, are nowadays present invasive non-nagpieeies, suitable as prey for cats and
which are rather abundant. We review more thareél tat diet studies on islands all over
the world in order to analyze the overall biogephieal and ecological patterns in the
diversity and type of preys, and subsequently daelihg habits, the success and impact of
this introduced predator. Data set were homogenizi¢#hl meta-analyses procedures and
several questions were addressed about trendsrah dat preys, island characteristics,
diversity of biogeographic areas with more favégadnd abundant resources for feral cat
establishment, etc.

On the other hand, no review has been carried outhe impact of feral cats since a
species/prey conservation perspective despite efgiieat biodiversity that harbor the
islands. Therefore, this is the main objectivehig teview which can be useful for scientist
and conservation practitioners who work in thesetipdar, fragile and threatened
environments. We reviewed more than 150 studigfei@h cat impacts on island worldwide
with the aim to evaluate the main groups and spetideteriously affected, to know what
characteristics make island natives more vulnerétide others, and to prioritize future
conservation actions. We compiled data from publishnd gray literature covering most
of the world’s insular regions and considering ofdyal cats and not domestic or stray
ones. Due to the high number of prey/species atkeby feral cats in the different islands,
we only included those species which show a détetslly conservation status and that has
been considered among the five most critical categoof the IUCN Red List of
Threatened Species of the World. We consider impagt contrasted evidence that cats
have caused a decline in the population abundanageaographical distribution of any
native species.
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ERADICATING RATS FROM THE ISLAND OF CANNA WITHOUT
IMPACTING NON-TARGET SPECIES

ABBIE PATTERSON, R. LUXMOORE, E. BELL, R. SWANN

! National Trust for Scotland, Wemyss House, 28 @i@riSquare,
Edinburgh EH2 4ET, Scotland

The Scottish island of Canna is a Special Protechiea for its important seabird colony.
Monitoring by the Highland Ringing Group had shotkiat seabird populations had been
declining since the 1980s including the eliminatafra colony of an estimated 1000 pairs
Manx shearwatePuffinus puffinus but other species, notably Eurasian SRhglacrocorax
aristotelis and RazorbillAlca torda had also been impacted. Overall, the colony had
declined by 40% since 1995. Investigations cardatiby the National Trust for Scotland
(NTS), who own the island, showed that there wksge, introduced population of brown
ratsRattus norvegicus and that this was responsible for the declineeabgds. A feasibility
study showed that eradication of the rats with ntidees should be possible and funds were
obtained from the LIFE Nature Programme, Scottishtukal Heritage and NTS. The
presence of both golden eaghguilla chrysaetos and white-tailed eagldHaliaeetus
albicilla and a locally distinctive race of field moug@odemus sylvaticus necessitated
careful mitigation plans. The main danger to eagles secondary poisoning through
ingestion of rat carcases. This was mitigated by @lse of a first generation poison,
Diphacinone, which has a very low toxicity to biroist is highly effective against rodents.
As heavy mouse mortality was inevitable, it wasided to capture and remove an
assurance population of mice which were maintaiaedEdinburgh Zoo and Highland
Wildlife Park. The eradication programme was e@afrbut under contract by Wildlife
Management International from Sept 2005 - March&2@300 bait stations were installed:
in areas of high rat density, around the coasty there spaced at 50m intervals, with a
spacing of 100m elsewhere. Blocks of poison weaeqd in the stations from November
onwards and each was visited twice a week by a tfatd staff and volunteers. Bait take
was monitored and most had stopped by Januaryasheign of a rat being detected on 20
Feb 2006. Following this, the poison was removed @placed with monitoring blocks
manufactured from candle wax impregnated with copowder. This was attractive to
rodents and allowed easy distinction between tathtenarks of rats and mice. Additional
blocks were placed outside the bait stations tairendetection of rats reluctant to enter the
stations. Each monitoring block was checked at higrihtervals, with an intensive period
from Oct-Dec 2007. No further sign of rats has beetected. Teeth imprints on the blocks
have shown that the populations of mice have hultrapidly throughout most of the
coastal parts of the island. It is believed tha ®9-m spacing between the poison bait
stations has allowed sufficient mice to survive andelease from the assurance population
has been necessary. No mortality of birds of peylbeen detected.
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A QUESTIONNAIRE SURVEY AND REVIEW OF INVASIVE ALIEN
MAMMALS AND THEIR MANAGEMENT IN EUROPE

SUGOTO ROY, PIERO GENOVESI

! Central Science Laboratory. CSL, Sand Hutton, Y6@1 1LZ, UK
e-mail: s.roy@csl.gov.uk
2INFS. Via Ca’ Fornacetta 9, 1-40064 Ozzano Emiialogna, Italy

A questionnaire survey was sent to researchers imgré&n mammals in Europe. The

questionnaire focussed on the following main areas:

1. Impacts: The top 5 most invasive alien mammal g their country in terms of
impacts; the impacts they were having, sociallpneenically, ecologically; and if the
impacts were ecological, the most affected speiesystems.

2. Management: The survey then went on to look at whgsspecies and their impacts
were managed either through lethal control techesqd.e. hunting, trapping or
poisoning) or non-lethal control techniques (iextifity control, management of the
species behaviour, barrier control such as fencing)

3. Eradication versus ongoing control: From the speligted in section 1. participants in
the survey were asked to list the number of prejéwey had knowledge of where the
species have been eradicated successfully fromiameor if there was no option other
than long term control.

4. Monitoring and preventing spread: From the spetifged in section 1. participants
were asked to list the measures being used to pirélveir spread into new areas and
what techniques were used to monitor the presenebsence of these species. They
were questioned about the effectiveness of thedmigues.

5. New invaders: Participants were also asked tdHestspecies, which would be the next
invaders into their countries.

The results of this survey have been presentedderdo initiate general discussion and to

explore how they relate to data presented in récestablished web based databases on

invasive species, DAISIE, NOBANIS and SEBI.
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HOW ALIENS CAN REPLACE NATIVE SPECIES: MECHANISMS ©
REPLACEMENT OF THE NATIVE RED SQUIRREL BY THE
INTRODUCED GREY SQUIRREL

LUCAS A. WAUTERS, ADRIANO MARTINOLIY, DAMIANO G.
PREATONE, GUIDO TOSt, JOHN GURNELL

! Dipartimento Ambiente-Salute-Sicurezza, Universiegli Studi dell'Insubria. Via J.H.
Dunant, 3, 21100 Varese, Italy; e-mail: guido.tosi@subria.it
2School of Biological Sciences, Queen Mary Colldgeiversity of London. Mile End
Road, London E1 4NS, United Kingdom

One of the best documented examples where an uevastroduced mammal species
occupies the niche of an ecologically similar natdpecies, causing its extinction in most
areas where distributions overlap, is that of tglacement of the Eurasian Red squirrel
(Sciurus vulgaris) by the alien grey squirrelS¢iurus carolinensis). Grey squirrels from
North America, have been introduced in differet¢ssin Great Britain, including Ireland,
and Italy in the 19th and 20th century, causingassdale extinction of native red squirrels.
The first evidence came from distribution maps sihgwthat, in most cases, range
expansion of greys was, after a short period oé tifollowed by a reduction of the range of
red squirrels in the region. These trends werer latmnfirmed by spatially explicit
population dynamics models (SEPM), developed toenmakdictions of how the dynamics
and distribution of both species change over timgeu different scenarios. These scenarios
can model interspecific competition for resourcefown to be the most relevant
mechanism of replacement in Italy, and/or infectiates of red by grey squirrels of a
squirrelpox virus, lethal to the native specieids been demonstrated that the transmission
of this virus has caused local extinction of redisgl populations in many areas on the
British Isles. Here we discuss how a multi-disciply approach is essential to
study/understand mechanisms of inter-specific caitiqpe between reds and greys and the
relative role of competition and virus transmissiomeplacement dynamics. We show how
experiments of virus transmission, studies on bel@vand interspecific competition in
areas of co-occurrence, and applications of SEPMetsoin different geographic regions
have produced a broad knowledge on the red-greyrebisiystem. SEPM models have also
produced predictions of future demographics arstridution of both species and of the
effects of possible management scenarios, in pdatiche efficiency of different control
methods. Our final questions are: what should bentixt steps; and how close (or far?) are
we of an efficient control of grey squirrels, theykissue for conservation of native red
squirrels in Britain and Italy.
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WORKSHOP

Non-invasive genetic methods for monitoring populations of elusive
mammalian species
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NON-INVASIVE GENETIC METHODS FOR WOLF
POPULATION MONITORING

ROMOLO CANIGLIA, CLAUDIA GRECO, ELENA FABBRI, NADIAMUCCI,
CECILIA CASTI, ETTORE RANDI

Istituto Nazionale per la Fauna Selvatica. Via GanBcetta, 9; 40064 Ozzano Emilia
(Bologna), Italy; e-mail: romolo.caniglia@libero.it

Individual genotypes determined from non-invasivd/Asamples (typically extracted from
shed hairs or scats) are used to estimate populsite and other demographic and genetic
parameters in monitoring projects of elusive speditowever, PCR success rates usually
are lower, and genotyping errors higher than inddad population genetic surveys, due to
DNA degradation or contamination in aged field s&splin this study we evaluated the
results obtained in long-term non-invasive geneatanitoring projects of wolf populations
in ltaly. We compared the results obtained usingndard multilocus multitube
microsatellite genotyping and novel SNPs genotypimgthodologies: Real-Time PCR,
Pyrosequencing and SnapShot. Performances, ertes end costs of these different
approaches are evaluated.
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NON-INVASIVE GENETIC SAMPLING OF THE ABRUZZ0O BROWN
BEAR (URSUSARCTOS MARS CANUS) POPULATION
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MARIO POSILLICO, LUIGI BOITANI®, CINZIA SULLI* ROBERTA LATINI*,
ETTORE RAND}

!|stituto Nazionale per la Fauna Selvatica (INFS)z&ho Emilia (Bologna), Italy
e-mail: gialloltremare@gmail.com
ZCorpo Forestale dello Stato, Ufficio Territorialerpa Biodiversita, Castel di Sangro,
(L’Auila), Italy
*Dipartimento di Biologia Animale e dell'lUomo,Viatkell'Universita, 32
00185 Roma, Italy
*Parco Nazionale d’Abruzzo, Lazio e Molise, Servigitientifico, Pescasseroli, (L’Aquila)

A small isolated brown bear populatiobréus arctos marsicanus) is surviving in the
central Italian Apennines (Abruzzo, Lazio and Melilational Park and surroundings).
Aiming to obtain empirical data that could be useestimate brown bear population size
and structure, a long-term non-invasive genetic itndng project has been carried out
during the last five years, lead by the Italian dsdrService (CFS), and thanks to the
scientific coordination and collaboration of sevdrestitutions (University of Rome “La
Sapienza”, Istituto Nazionale per la Fauna Selaatibruzzo, Lazio and Molise National
Park and other national and regional parks in AbouRegion). A few invasive (tissues
from found-dead bears) and ca. 2000 non-invasive dral scat samples were collected
from 2002 to 2005 and analysed at the Laboratorgesfetics of INFS. Field sampling
included systematic hair collection through baiteaps, opportunistic collection of scats
along trails, occasional sampling and intensiveresys inRhamnus alpinus patches, which
represent seasonal foraging areas for bears. Lpprprotocols were implemented to
obtain reliable individual genotypes and molecskaxing. Genotyping replicates were used
to assess the occurrence of PCR failures and ernrersfalse alleles (FA) and allelic
dropout (ADO), per sample and locus. Reliable ggmes were used to estimate genetic
and demographic parameters. Results indicate Ipd2CR success rate was significantly
higher in hair than in scat DNA samples; 2) PCRm®arwere in the lower range of typical
bear non-invasive genetic sampling; 3) laboratogyfgymances and genotype reliability
significantly improved across the years. These ltesuggest that false genotypes and
“shadow effect” should be negligible in this datd;slespite the low genetic variability of
the Abruzzo brown bear population. Those resulteehaeen used to define a panel of
markers and a standard multitube procedure allovthey identification of individual
genotypes with high reliability at the lowest pbdsicost. Individual genotypes identified
so far are being used to obtain estimates of ptipal@enetic variability, to evaluate the
performances of various population size estimateeg,ratio and individual displacements
in the study area.
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The small red brocket dektazama bororo is one of the most endangered Neotropical deer
that inhabits the Atlantic forest. In their aread@tribution there are three other species of
brocket deer that are sympatric such as the reckbttMazama americana, the Brazilian
dwarf brocket deeMazama nana, and also the grey brocket dé¢azama gouazoubira. In
order to obtain estimates of population size anoot assessment of conservation status it
is imperative to determine the area of distributiminthis species. In this project we
developed a method that improves the detectiomieféandangered small red brocket deer
among the other brocket deer species that are dsimpand therefore will enhance the
conservation and management strategies aimedsaspleicies. We designed a new set of
primers that amplify a short (224 bp) fragment ted titochondrial cytochrome b region
with a system of restriction enzyme digestion tsecifically target broket deer and that
results in a fast and reliable method fdazama species identification from faeces. For
primer and enzyme optimization, we utilized 30 usssamples from individuals
representing all the potential broket species sdtea. In the small red brocket dedr (
bororo) we found that the PCR fragment contains the ECQIRjestion site which is
unique for this species. Successful PCR produawsti a clear single band 164 bp long in
a 2% agarose gels. Another two diagnostic siteg igemtified forM. gouazoubira (Sspl)
andM. americana andM. nana (Afllll). In the field, 246 scat samples were @ulted with
the help of trained dogs. We successfully amplifegd% of the scats. The PCR-RFLP
method determined that 43% wevk bororo. The RFLP reaction failed in 23 cases (9%).
The remaining sample was distributed among gregkatodeer (30%), red brocket deer
(10%) and the Brazilian dwarf brocket deer (8%).cbmclusion the designed molecular
tool showed to be efficient for performing the spsddentification of the four brocket deer
that are sympatric. Furthermore the sampling sisatesed proved to be effective and we
were able to map the distribution of the smallbeacket deer in the area.
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The otter Lutra lutra) went extinct in The Netherlands in 1988. In 20D& otters,
originating from Eastern-Europe, were re-introduited large wetlands area in the north of
The Netherlands (Weerribben- Wieden). In subsequeats another 10 individuals were
added. From all these individuals a genetic fingatpbased on 12 microsatellites, was
collected. Because otters are elusive animals #reyhard to observe during daylight.
Therefore, a non-invasive genetic sampling protogas developed based on extracting
DNA from freshly collected spraints (droppings)tive field. During the period 2002-2006
we collected a DNA profile from 205 spraints (out 68 collected spraints). These
genotyped spraints revealed information on: 1jttewsr use of adult males and females; 2)
social structure and mating behaviour; 3) detectibnewborns and their subsequent fate;
4) dispersal within and out of the original releasea; 5) dynamics of genetic diversity in a
small isolated population; and 6) density estimafete population. Moreover, because we
are working with a small isolated population thaswfully genotyped on beforehand we
could evaluate the technical protocols and probleeiated to non-invasive genetic
sampling (allele dropout; incomplete profiles bemawf low DNA quality; the need for
repeated PCR (multiple tube) and the trade-off betw replication and number of
microsatellites that could be used).
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MONITORING WOLF POPULATION SIZE AND SURVIVAL BY NON
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Population size and survival rate estimates arddorental for the conservation of species
but are often difficult to obtain, especially foare and elusive species. Wolves began
recolonizing the south-western Alps of Italy andrie in the early 1990s through dispersal
from source populations in central Italy. We moretb this recolonization process and the
increase in population size using non-invasive tieneapture-mark-recapture (CMR)
analysis from 1999 to 2005. The overall procesasifig non-invasive genetic techniques
to estimate population parameters involved threarseps: 1) designing the appropriate
sampling scheme, and executing the study in the, {8 conducting the laboratory analysis
and interpreting the genetic results, and 3) usiegmolecular tags in a CMR framework to
estimate population parameters. We analyzed temosdtellite markers for 1,372 scat
samples, of which 46.1% produced reliable genotypés used an open mark-recapture
model to estimate survival and population size gigimese genotypes. Juvenile survival
(0.36) was lower than adult survival (0.83) andvitlal heterogeneity was not a problem,
although genetic recaptures were low. Differentlswof sampling effort explained part of
the recaptures probabilities. On our 7,000 km2stareéa in the western Alps, population
size estimates ranged from 9 to 40 wolves from 1@92005, depending on the season.
Population estimates are fundamental for properagament of the expansion of the
wolves in the Alps, however, precision must be iowed, and limits and pitfalls of the
non-invasive techniques need to be properly adddess
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In the 60s the snow leopakthcia uncia was extirpated from what is now the Sagarmatha
(Mt. Everest, Nepal) National Park. However, rebesigns of presence have indicated that
the snow leopard has made a comeback to the Pasere records are difficult to obtain
for elusive carnivores and non-invasive genetic@ang has became a valid alternative to
obtain information on these species. We collected @nalysed 31 faecal samples in the
Sagarmatha National Park to estimate the minimumbmau of felids ranging in this area.
We analysed the samples using mtDNA sequences daotifig the species and 10
microsatellite loci to characterize individual géypes. Preliminary results indicate the
presence of seven distinct individuals belongingtheee different speciesJ( uncia,
Panthera pardus and Prionailurus bengalensis). The local community of wild cats can
probably exist through ecological separation eithyehabitat {J. uncia: open areas above
the forest tree-line, from 3700 m a.s.l. Up; pardus: forested and bushy areas) or by
trophic niche(P. pardus. meso-mammals, large birdB;, bengalensis. small mammals,
middle-size/small birds, in forested areas).

This work has been supported by Ev-K2-CNR, |- Berga
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Non-invasive genetic methods are being used to tifgeindividuals and estimate
population size in many elusive carnivore speddan-invasive methods are particularly
promising for monitoring presence, individual rasgad population size in ottersufra
lutra). In Italy, the species distribution is currenilyited to a few southern regions, and its
population size is just roughly guessed. Thereforaie accurate genetic and demographic
monitoring in these areas is important for sounchaggment and conservation of the
species. In this study we analysed 187 scat sangoléscted from the Pollino National
Park, using 11 microsatellite loci and mitocondilA sequences. The aim of this study
is to develop a reliable method useful for monitgriotter populations, minimizing the
occurrence of the genetic errors (allelic drop-amd false alleles), which are caused by low
concentration of degraded DNA in the samples, aati¢an produce false genotypes. PCR
success rate was low (around 40%), as well as lasviwdata reported in other studies. All
these samples showed the same mtDNA haplotype,ighahique for the Italian otter
population. Microsatellite genetic variation waigstly lower than in other otter population
in Europe. However, the probability of identity aR€CR error rates were low enough to
allow reliable genotyping.
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Despite its potential as a tool for enumeratingydajons non-invasive DNA sampling has
only been applied successfully to a few mammal isgedVe assessed the feasibility of
identifying individuals and estimating populationuadance of the endangered species the
spotted-tailed quoll@asyurus maculatus) using remotely collected faeces and hair from a
well-studied population in Kosiuszko National Patlystralia. The reliability of the faecal
and hair genetic profiles and population estimatese evaluated against genetic and
capture data derived by live-trapping. Populatistineates were directly comparable as the
datasets were equal in temporal and geographiedé¢sand in sampling effort. Faecal
sampling and trapping were carried out for 28 day8005, and hair tubing and trapping
over 17 days in 2006. Microsatellite profiles welerived from 209 faeces, 55 hair-traps
and trapped individuals of each year. Allelic dropand false alleles were present in the
10-locus faecal and hair profiles, however usingnaltiple tubes approach and with
comprehensive error checking individuals could lediably identified. Faecal DNA
sampling detected 16 of the 22 trapped individwald identified three individuals not
known from trapping in 2005. Hair-tubing methodstedted 11 of the 20-trapped
individuals in 2006. Both faecal and hair DNA saimgl methods provided unbiased
sampling methods detecting males, females, adottgwveniles. Extended faecal and hair
tubing sampling periods were able to improve thpytation estimates substantially. Over
four months of faecal sampling a further 10 indixats were detected bringing the total to
28 animals. With three additional periods of habibhg of 7-9 consecutive days a further
five individuals were detected; hence a total Ifiviuals were observed. In conclusion,
this study has demonstrated that non-invasive DaIA@ing offers an unbiased method for
sampling individuals and is able to provide meafihgstimates of population abundance.
However when compared with live-trapping effortloager sampling period is required to
detect equivalent numbers to that detected by ingpprhe need for longer sampling
periods may limit the use of the non-invasive mdthas a stand-alone management tool.
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The Bengal tigerRRanthera tigris tigris) is highly endangered throughout its distribution
range therefore, the Project Tiger was initiated3mvernment of India to provide special
protection to this flagship species as well as eoraion of other associated species. This
study aims at developing highly sensitive genetarkars to monitor wild populations by
sampling scats. The genetic structure of partictiger populations from Northern,
Western, Central, North Eastern and Southern partisidia is investigated along with
captive animals as reference. We preferred anajyttia control region variability and by
investigating previously discovered polymorphismsthim coding genes of the
mitochondrial genome. The study analyses haplotgiistribution in the Indian tiger
population to estimate genetic differences betweejor population of different tiger
reserves. Taken together, these results of theginsetic investigation of wild Indian tiger
populations will be important to develop consemmatistrategies and provides a
methodological basis for long term genetic monitgrof wild tiger populations in India.
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Population size of European wildcatselis silvestris silvestris) was estimated by genetic
typing of hair samples collected in an area of apipnately 100 km2 in the northernmost
chain of the Jura Mountains near Basel, SwitzerlaBgstematic hair sampling was
accomplished by means of lure sticks, sprayed watlerian tincture. Valerian tincture
urges wildcats to rub against the lure sticks. Thar@sticks per square kilometer were
placed at pre-determined locations and hair sampées collected every two weeks during
one year. Polymorphic microsatellites DNA markergrav used to differentiate the
individuals genetically. A second dataset was plediby camera traps placed in the same
area during the same observation period. Captwagtare techniques are applied for both
the genetic and the camera trap dataset. The gealitiw not only to estimate the
population size, but also to assess the preciditestimation.
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