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A COMPARATIVE GEOMETRIC MORPHOMETRIC ANALYSIS OF
NON-GEOGRAPHIC VARIATION IN TWO SPECIES OF MURID
RODENTS,AETHOMYS INEPTUSROM SOUTH AFRICA
AND ARVICANTHIS NILOTICUSEROM SUDAN
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TAYLOR, GIANCARLO CONTRAFATTO, JENNIFER M. LAMB
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Non-geographic morphometric variation particulaatythe level of sexual dimorphism and
age variation has been extensively documented imyragganisms including rodents, and is
useful for establishing whether to analyse sex@arsgely or together and for selecting
adult specimens to consider for subsequent datrdieg and analysis. However, such
studies have largely been based on linear measutdrased traditional morphometric
analyses that mainly focus on the partitioning wérall size- rather than shape-related
morphological variation. Nevertheless, recent adeann unit-free, landmark/outline-based
geometric morphometric analyses offer a new tochgsess shape-related morphological
variation. In the present study, we used geometdgphometric analysis to comparatively
evaluate non-geographic variation in two geogragdhicdisparate murid rodent species,
Aethmoysneptusfrom South Africa andArvicanthis niloticusfrom Sudanthe results of
which are also compared with previously publishessults based on traditional
morphometric data. Our results show that whilertmilts of the traditional morphometric
analyses of both species were congruent, they neresensitive enough to detect some
signals of non-geographic morphological variatiéfar example, while one series of
analysis could detect the presence of sexual diniemp the other could not. These results
highlight the importance of the need for a careftdluation of size- and shape-related non-
geographic mophological variation prior to subsefamalyses of geographic variation and
the delineation of species. Erroneous analysisoofgeographic variation may also have
implications in the interpretation of evolutionaaynd geographic processes that may be
responsible for morphological differences at b inter- and intra-specific levels.
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PHYLOGENY AND HISTORICAL DEMOGRAPHY OF
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ARVICANTHISMURIDAE) FROM THE NILE
VALLEY: OF MICE AND MEN
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Our investigation clarified the taxonomy, phylogesuyd historical demography of semi-
commensal Nile ratsAfvicanthig from the Nile Valley in Sudan. Nile rats are innfamt
crop pests and zoonotic disease reservoirs; whisbccupying human dwellings they are
closely associated with agricultural settlementthanNile Valley. Phylogenetic analysis of
the complete cytochronte-gene (1140 bp) of 23 individuals from six loca&tiin Sudan
(from two previously recognized specids, niloticus and A. testiculari3, together with
available Genbank sequences, supported the monophyhe genudirvicanthisand its
sister-group relationship withemniscomysThe data supported the existence of only a
single speciesA. niloticus from the Nile Valley. Historical demography andppilation
genetics of the Sudanese Nile Valley populationicetgd a very recent exponential
population expansion eventg 300 years ago), which corresponds with the mostne
period of exponential human population expansiontiia Nile Valley inferred from
archaeological evidence. Two Africafirvicanthis clades were supported (with 100%
bootstrap support) by the broader phylogeneticyaigl 1) A. niloticus A. abyssinicusnd

A. neumanniand 2)A. rufinusand A. ansorgeifrom Western Africa. Within the first
clade, divergence between lineagesfohiloticus s. sfrom West and North-East Africa
(8.9%) suggests specific recognition, but samptihgeographically intermediate localities
is required. Based on hypothesized palaeodrainaggalaeoclimatic patterns, we propose
a simple model for speciation Afvicanthisin Africa.
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APPLICABILITY OF DIFFERENT DNA-MARKERS TO THE
RECOVERY OF PHYLOGENIES AT A DIFFERENT TAXONOMIC
LEVEL: CASE STUDY OF SUBFAMILY ARVICOLINAE
(CRICETIDAE, RODENTIA)
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Zoological Institute RAS. Universitetskaya nab.ani&-Petersburg, Russia, 199034
e-mail: Natalia_ Abr@mail.ru

Application of molecular markers became the mogputer method in the studies of
phylogeny and systematics of various organisms. élew the adequate choice of a
molecular marker in correspondence with taxonomiell of the group under study rarely
deserves a special attention. We compare the iegopower and limitations of mtDNA
(cyt b) and nuclear (LCAT, GHR, p53, Fbgb) mark#rs the recovery of phylogeny at
different taxonomic levels within subfamily Arviiohe. A wide range of data sets
(morphological, palaeontological, cytogenetic atitecs) was already applied to the study
of phylogenetic relationships of the main phylahivitthe group. It makes this subfamily
and ideal model for testing hypothesis on applidshof various DNA - markers to the
recovery of phylogeny due to the possibility of sgevalidation. Despite the good support
of some clades, the basal splits both as withimtbst speciose genidicrotus and within
subfamily in a whole remain uncertain. Moleculardé¢s with the application of cyt b as a
marker both to the recovery of phylogenetic streecin Microtus and the subfamily did not
clarify the situation and "hard" polytomies" in hatases were explained by several pulses
of rapid radiation. We argue that these polytomées evident result of mutational
saturation, accelerated and uneven rate of cytdugon resulting in high degree of
homoplsy. It is especially evident in the caseévbfgregalis We studied variation of this
marker in this species within the different isothtparts of its range and our results
demonstrate extremely high variation and high cdtié evolution. Comparison of the cyt b
trees and trees obtained from the analysis of augiearkers showed that the latter gave
much better resolution than the cyt b. Moreovergdgnies obtained from nuclear markers
are in better agreement with a number of other dets and confirmed the earlier findings
of cytogenetic, biochemical and paleontologicakegsh. The LCAT appeared to be most
appropriate marker for the study of phylogeniethatsupraspecies level and p53 - for the
the close species and species groups. GHR gived gesolution for the order of
divergence at generic level. According to our firg#i the cyt b is an appropriate marker for
the study of intraspecies (phylogeography) andispdevel phylogenies in Arvicolinae.

The work was financially supported by RFBR grant®e04-49294-a.
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COMPARATIVE PHYLOGEOGRAPHY OF RED-BACKED VOLES IN
RUSSIA WITH SPECIAL REFERENCE TO THE FORMATION OF
SYMPATRIC ZONE IN BANK AND RUDDY VOLES
(MYODES CRICETIDAE, RODENTIA)
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Bank (Myodes glareolusand ruddy K. rutilus) voles have wide overlapped ranges..
Despite the fact that these species split fromrangon ancestor not later than RI&, they
are very similar in morphology, behaviour and kaypes. Sympatric zone of these species
formed gradually with the bank vole dispersing k@ thorth and east and ruddy vole
westward. Up to now there are a lot of data conngrithe history of distribution and
genetic structure of bank vole in Europe but analsgdata are lacking for the most part of
the species range in Russia. We analyzed the ioariaf the cyt b (1000bp) in the bank
vole from 32 sites (225 specimens) in central amdhern parts of European Russia, Ural
and Transural regions and in ruddy voles (51) ftbersame sites in sympatric zone. We
found that part of the haplotypes of the bank alester within the haplotypes of a ruddy
vole, phenomenon of introgression that was knowlieeaFurther on we outlined in details
the geographic zone of introgression and showd#des We found populations of bank
voles with both types of haplotypes and show tlet rone of introgression do not
completely coincide with sympatric zone of two SpscAll bank voles in Murmansk area
and north Karelia have "ruddy" mtDNA haplotypeserththe percent of these haplotypes
decreases dramatically through Arkhangel area aochiko Middle Urals and locally
increases in southern Transural region. Singleispgats with "ruddy" haplotypes occur in
St.Petersburg and Novgorod regions. It is worthingothat "ruddy" haplotypes of bank
voles are not identical too that bF. rutilus from the same sites what evidence for ancient
hybridization event. Putatively it may happen dgrmaximum of Holocene warming (5-3
thousand BP). Phylogeographic structure within ¢hester of the proper bank voles is
poorly pronounced. It is characterized by high bagle and low nucleotide diversity what
speaks for rapid recolonization of territory fronalktingrad to Ural by population with a
small effective size.

The work was supported by the grant of RFBR06-04-49294.

56



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

MOLECULAR AND CYTOGENETIC CHARACTERIZATION OF
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FROM GREECE
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Extensive karyological analysis has demonstrated the underground vol&licrotus
thomasipresents with several karyotypic forms in Gredberfiasj atticus subalpineand
Rb-subalpine). The cytotypetiomasi and atticus feature a diploid chromosome number
of 2n=44 but FN=44 and FN=46, respectively. The mdifference between these two
karyotypic variants concerns the X chromosome malggy, being characterized as
acrocentric inthomasi and subtelocentric iratticus. In addition with regard to the sex
chromosomes, there has been detected remarkabl®ettatomatin content variability, both
within, as well as, between the above two cytotypes

Digesting genomic DNA fronatticus with the endonuclease Alul we have observed in ge
electrophoresis several intense bands, corresppiidirepeated DNA sequences. Three of
these sequences have been cloned, sequenced alizelbcby fluorescence in situ
hybridization (FISH). Two of them, with approximbt&00 bp and 300 bp are fragments
corresponding to the L1 retrotransposon. Southkrindemonstrated that both L1 fragment
are present in all the Microtidae species analyfwth L1 fragments are distributed
homogeneously in the euchromatic regions of allogfusomes but not in the
pericentromeric heterochromatin, and are especiabundant in X chromosome
euchromatin and absent from its heterochromatidé&an

The third repeat DNA sequence with approximatel§ Bp that was analysed, did not show
any homology with either repeat or single sequerssedlable in GenBank. Southern blot
analysis demonstrated that this repeated sequsmestricted exclusively to the genome of
M. thomasi. FISH demonstrated that this sequenceegponded to the pericentromeric
satellite DNA, since it is located in the pericemieric heterochromatin of most
chromosomes, and also in the heterochromatic bthe X chromosome.

Finally, methylation analysis demonstrated thatenof the three repeat DNA sequences
cloned fromatticus are methylated.
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PALEOENVIRONMENT AND CONDITIONS OF THE
HABITABILITY OF PALEOLITHIC MAN IN NORTH-WESTERN
ALTAI AS AN EXAMPLE

ALEXANDER AGADZHANYAN
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The purpose of the study was to reconstruct thectstre and dynamics of Pleistocene
mammal communities, as manifestation of dynamicsatral environment. Research
problems are:

1. The general pattern of the recent populatiosnedll mammals of the northwestern Altai
is of forest pattern but includes isolated stepmkraval elements.

2. Pleistocene small mammal associatiation of Ahagin (northwestern Altai testify to
significant changes of structure of the populagomall mammals of a Anuy valley during
late Pleitocene. In Pleistocene fauna of northweastdtai prevailed volesStenocranius
gregalis Alticola strelzov), inhabitants of dry steppes and tundras or higlumainous
steppes. However in fossil and in recent faunastaadily kept endemic of this territory:
Altay mole, Asioscalops altaicaand zokor,Myospalax myospalaxsome characteristic
westsibirien species: longteil ground squirrel, pohunk, Siberian red vole, Alticola,
daurien hamster. There is evidence that the chavfgesological structure of communities
proceeded on a background stable as a zoogeogsapagion.

3. The entire data pool suggests that humans phymased Denisova cave during the
autumn and winter seasons. Hyenas need a refudwifing up the litter only in springs
and early summers. Thus, humans and hyenas cowlel iised the cave in different
seasons.

4. The life of humans in the cave was accompanjedebtain inconvenience. The field of
view was limited and it was difficult to performtampatory actions in relation to ungulate
herds. Therefore, with the onset of the warm seakomans moved to temporary open
sites, such as Ust’-Karakol, wherefrom the wholettef Anui and Karakol valleys and
adjacent mountain slopes are visible. It providezldontrol of extensive area and, hence, a
rapid and adequate response of the human huntamy te the appearance of an ungulate
herd.

5. Apparently, certain other factors influencedseea@l migrations of humans from the
cave. In particular, in the spring and summer sessthe air temperature inside the cave is
much lower than outside. Under such conditionsas essential to move to open summer
sites.
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PARASITE LOADS AND GENETIC DIVERSITY OF THE BROWN
HARE, LEPUS EUROPAEUSN SPAIN
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The relationship between genetic diversity and gitea has been often studied, but there
are few that report natural populations and mudtjphthogen systems. Parasite resistance is
expected to be higher in genetically diverse ortwtygote individuals. However this
heterozygote advantage has been recently discussed.

North-East Iberian Peninsula is the south-westange edge ofepus europaeudn this
region, the brown hare is in contact with two othare speciesL( granatensisand L.
castroviejo), and occurs in low densities. Although hybride aot detected fenotipically,
recent genetic studies have reported the past agoimy hybridization among these
species. In addition, a massive mitochondrial gptession by the extant mountain hdre (
timidus) has been described. Altogether, these facts misikerégion as an interesting
evolutionary place, likely to develop local adajgtatand then to test coevolution host-
parasites. In this work, we analyse the parasitesld.. granatensis70L. europaeusand

18 L. castroviejoifrom the North-Central Iberian Peninsula. Nuclead mitochondrial
neutral markers of these animals were also exantdyea set of six microsatellites and a
RFLP-PCR of cyt b.

By means of exploring the contact zone and thepperal core populations of these three
Lepussp. species, we tested: a) in what way heterotygadvantage to parasite infection
is present; b) if this relation is similar among three species and c) if the introgression of
L. timidusDNA mitochondrial has any influence in this redeti
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HABITAT USE OF THE RED SQUIRRELYCIURUS VULGARIS
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DIFFERENT MANAGEMENT REGIMES
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In the Italian peninsula the Red squirrdciurus vulgarisLinnaeus, 1758) is usually
associated with conifer and mixed broadleaved warwd. The management of woodlands
could affect the distribution of the species, siitdée often considered an obligate of mature
forests. The aim of our work is to analyse seaspadtlerns of habitat use in different
woodland typologies in an area of central Italyg@ite in the Grosseto Province, Tuscany
and four sites in the Viterbo Province, Tuscany).

A hair tube survey was carried out for tree sessidane-July (2006), September-October
(2006), February-March (2007) in the following covgypologies: artificial conifer
woodlands Rinus halepensis, Pinus pinea, Pinus nigra, Pinusagter,Cupressus
sempervivens, Cupressus lusitanica, Cupressus magad, mixed broadleaved
woodlands both termophilou®q@ercus cerrisvith Ostrya carpinifolig Acerspp.,Fraxinus
ornus and Quercus pubescensind mesophilousQuercus cerriswith Carpinus betulus
Fagus sylvatica

In order to account for false absences we examingbitat-use patterns by fitting
occupancy models through program PRESENCE to detelststory data. We defined a set
of a priori models to test the effects of seasah@ver type on the probability of presence
and on the detection probability. A multi-model erdnce approach was followed to
account for model selection uncertainty, thus moaetraging was used to estimate
parameters. Red squirrel signs of presence wenmedfau 10% of the hair tubes in both
broadleaved and conifer forests. Number of siteereshthe species was found and
statistical estimate of proportion of sites occdpéee very close, suggesting that few false
absences occur in our data. We interpret the sesalbluating effects of woodland
management on seasonal habitat use patterns ofdh&guirrel accounting for variation in
detection probability.
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ACTIVATION OF INNATE IMMUNITY INCREASES ENERGETIC
COST OF AGGRESSIVE BEHAVIOUR
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Aggression, as an important component of sociak@tions, takes part in hierarchical and
territorial organizing in rodent populations. Intigation of a new territory increases an
infection risk or risk of encountering with uncommonmunogenic bacterial compounds.
Most of them, bacterial lipopolysaccharide (LPS)cterial DNA, flagellins etc., activate
innate immune system. Since both, territorial catitipa and immune defense, are costly,
we predict higher energy demands for aggressivawetal in LPS-treated male mice.
Special apparatus which let us measure oxygen ogptgan (OC) just after social conflict
was used in pair-wise tests on ICR male mice. Bielaal and metabolic response to social
conflict were studied in males 3 h after injectivith LPS (type 055:B5 Sigma; 50 mkg/kg)
or with saline (control).

Number of aggressive acts were higher in contrabghan in LPS- treated pairs (18.8+4.3
N=7 and 2.9+1.4 N=10, consequently, Z=3.84, P<OMann-Whitney test). Appreciable
increase of OC was found just after tests in bd#®itreated and control males. Social
dominance was more expensive for LPS-treated nth#esfor control males. LPS-treated
dominants showed growth of OC on 1.4+0.2 ml/g*thnfrdasal level. And it was
significantly higher in comparison with control dovants (0.47+0.14 ml/g*h, t=2.7,
P<0.05, Student t-test). Thus the activation ohtenmmune system cause an increase of
energy cost of the establishing social hierarchy.
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THE COMMON HAMSTERCRICETUS CRICETUSN POLAND:
STATUS, CURRENT RANGE AND GENETIC DIVERSITY
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The current range of the common hamsigetus cricetusn Poland was established. The
range of the species has dwindled substantiallyhén course of just 30 years and the
process is still going on. The Polish populations igolated from Belarusian, Czech and
German ones; there is low probability of some ergeawith Ukrainian hamsters.
Moreover, the areas of hamster distribution in Rdlare isolated from one another. In
view of the marked shrinkage and fragmentationhef tange, we propose changing the
status of this species in Poland from unknown (2D3ndangered (EN).

The genetic diversity of 12 populations in the présrange was established. The control
region of mtDNA was sequenced for 150 individuald partial sequence of cytochrome b
for 40 individuals. Only seven haplotypes of mtDNAntrol region were found and
hamsters with the same haplotype inhabited largasaiSuch pattern of variation cannot be
the result of present genetic drift, but is ratheconsequence of historical, postglacial
bottleneck.

The differentiation of cytb sequences showed tlesgmce of two phylogenetic lineages in
Poland. One of them, so far specific for Polandstnmwobably recolonized Polish uplands
from the east. The other one migrated from thehsoas it is identical with Pannonia
described from Czech and Hungary. The hamsteraofiéhia group are more endangered
in Poland as they are represented by small, isbladgulations. On the other hand, Polish
lineage seems viable, however immediate conservafiorts are necessary.
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MATE-CHOICE IN TWO SPECIES OF BATHYERGIDS
(GENUSFUKOMYS: IS INFIDELITY AN OPTION?
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Subterranean Zambian mole-rats of the gdfulomydive in colonies where reproduction
is restricted to a single breeding pair living immegamy. The eusocial colony structure
with lifelong philopatry of the offspring is retad by restriction of mating due to incest
avoidance. Colony members are generally xenophobiards unfamiliar "intruders" of the
same sex, but encounter of individuals of oppasteoften results in mating.

The mechanisms of new colony formation in the fi@ld not known, and dispersal as well
as extra-pair copulations with non-related animate technically impossible in the
laboratory. However, behavioural fidelity teststiof reproductive pair might shed light on
the intensity of pair-bonding. In this study wetgesreproductivdukomys mechowand
Fukomys ansellior their preferences in mate choice.

The tested subjects could move freely in the miduet of a 2-choice-labyrinth that
connected the grid-separated terminal boxes cantathe animals of choice. During each
30 min. test session the sniffing times and positivesponses (approaching, vocalizing,
agitated quivering) towards each animal of choieeewrecorded.

The breeding males (kings) in both speclkesmechowiiandF. anselli spent significantly
more time sniffing a strange reproductive femalge@n) than their own mate. If given the
choice between a strange queen and her non-regiveludaughter, the tested kings
significantly preferred the queen. Reproductive d&s on the other hand did not show a
preference for either their own mates or a stragg.

We conclude that although the eusocial colony sirecof the Zambian mole-rats implies
social monogamy, infidelity seems to be an optieield studies are necessary to prove
whether extra-pair copulations actually do takecglén these species. In this case we
expect, however, that after mating with a "stranfghale, the king returns to his own
colony to help his queen raising the offspring.sThhenomenon ("social monogamy" but
"genetic polygamy" if chance occurs) thus paraltbés system that has been recognized in
many bird species.
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WHAT DOES SENSORY ECOLOGY OF AFRICAN MOLE-RATS TELL
US ABOUT THAT OF EUROPEAN MOLES AND “RATS"?
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Subterranean mammals live in self-constructed busravhich they rarely, if ever, leave.
Prevalent features of the underground ecotopeartendss and limited signal transmission,
so that the subterranean world appears monotorenmparison to the situation found
above. Sensory ecology has been studied profoundilze blind mole-raSpalax some
African bathyergids@ryptomysFukomys andHeterocephalus and African golden moles
(Chrysochloridag recently also in South American octodontids, (with exception of a
highly specialized Condylura cristata) it remaieglected in Eurasian and North-American
species of subterranean mammals.

Here, we summarize recent findings on hearingpxismagnetoreception, and distant heat
sensing revealing that most sense organs are Bpedieather than degraded (as suggested
by some earlier studies). Since European subtaramammals (e.g. moles and voles) live
under similar environmental conditions as theiriéd€n counterparts, we expect to find
many shared characteristics molded by convergemiugon. However, studies on
subterranean European species are underrepresamedywe will here follow up the
question why. Especially the European mole - a [aptudy subject until the 80's of the
previous century, but then seemingly forgottenuldde a real sensory ecology gold mine.
The studies on subterranean species have taudiat take a closer look at the animals’
ecotope to avoid misinterpretations but also totimennew approaches. Some of the new
techniques developed in the studies of subterrarspaties, may be also applied to
standard laboratory rodents as has recently bemarsfor magnetoreception in mice.
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GENUS GALEAMEYEN, 1832 (RODENTIA, CAVIINAE): A
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Size and shape changes in the skulaifow-toothed cavieGaleaspp. were investigated
using both geometric and linear morphometrics. 4fa€cimens from the all four currently
recognised specie§$( musteloides, G. spixii, G. flavideasdG. monasteriensjsrom 20
populations were analyzed. Skull size and shape amalysed after Procrustes analysis of
two dimensional landmarks collected over its doesad ventral sides. No significant sex
effect was observed, but was significant for agieotf The ontogenetic effect was
suppressed by size-free discriminant analysis asth® weight matrix. This analysis was
carried out initially for the six larger sampleshieh comprised six individuals or more.
Size allows the recognition of two groups, the $rsiaed composing by populations from
Argentina and BoliviaG. musteloideandG. monasteriensjsand the large-sized including
only the Brazilian populationsy| spixiiandG. flaviden}. Shape differences are significant
for the majority of the comparisons. Five morphamcegroups were identified among the
G. musteloidepopulations, whiles. spixiiandG. flavidensgrouped together in the same
cluster. “Small” samples were probabilisticallyoalhted to the “large” samples based on
the least squared Mahalanobis multivariate distmestimated in 1,000 random bootstrap
interactions. The only one representative fr@n monasteriensisgrouped with G.
musteloidegpopulations. These results suggest the presengeooping that do not match
with the current taxonomy proposed for the ge@Gasea A better framework will include
more specimens from less representative populatisngell as molecular analysis.
Supported by: Conselho Nacional de Desenvolvim@iatifico e Tecnolégico (CNPq) &
Coordenacao de Aperfeicoamento de Pessoal de Sliparior (CAPES).
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The Brown and Black rats are considered to be antomdargest prey items that the Barn
owl captures in Mediterranean Europe. The Blackisatery common in Mediterranean
countries, whereas the Brown rat is less widespiredlte Mediterranean region. Very few
studies exist about the distribution of the speirieSreece, and the latest distribution maps
show that the species are almost absent from therr®f Thessaly, central Greece, a fact
which is inconsistent with our results.

In the present paper we firstly present new datuikhe distribution of the species in
Thessaly, central Greece. We make two comparisoreswith the rest published studies in
Greece concerning the Barn owl diet, and anoth#r sélected studies realized in similar
environments in Mediterranean Europe, specificallifaly and Spain.

We mainly focus on the rats’ energetic contributi®nce rats are among the "largest"
Barn owl preys in Europe, it is quite importantouatline the biomass spectrum with which
a large prey participate in a raptor's feeding tsabi

A three year study (2003-2005) was realized inabacultural ecosystems of Thessaly,
central Greece, concerning the trophic ecologyhef Barn owl Tyto albg. Data were
mainly collected in the lowlands with heights vauyifrom O to 300m. Pellets were
collected from 31 different sampling sites, witls4ccessive samplings realized at 6 month
intervals. Pellets were analyzed according to trg"'method and prey was identified with
the use of reference books. The Brown and Blackppeared in the Barn owl diet in 25 of
the 31 sampled sites in Thessaly. There was a signjificant difference between the
breeding and non-breeding seasons, with the raiwish a high biomass contribution
during the non-breeding seasons, and minor appearduaring the breeding seasons. In
comparison with other studies from Greece, in @otase have tHeattusspp. presented
such high biomass contribution, neither had thegnbgreyed greatly in numbers. A similar
result was produced from the comparison of our déiiathose of selected studies realized
on the Barn owl diet from similar environments oédiiterranean Europe, a fact that makes
the Thessaly case a remarkable example.
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THE EFFECTS OF HABITAT TYPE ON THE POPULATION GENET
STRUCTURE OF THE GENERALIST WOOD MOUSE
(APODEMUS SYLVATICUS

WARREN BOOTH, IAN MONTGOMERY, PAULO PRODOHL

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

We examined the effects of distinct habitat typea microgeographic scale on the genetic
structure of natural populations of the Europearodvanouse,Apodemus sylvaticusa
highly vagile, habitat generalist species. Ecolabi@nd behavioural studies indicate that
this species exhibits considerable dispersal x&atd its home range size. Thus, there is
potential for high gene flow among populations. I&gels of population genetic structure
are related to gene flow, we hypothesised thatpitlesf habitat type, population genetic
structuring at the microgeographic level should tegligible, increasing only with
geographic distance. We sampled natural wood mpopelations in inner forest, edge of
forest and hedgerow locations on nearby pastorallfand, at three replicate, matched sites.
Within each replicate site samples were from 1942n apart. Contrary to our initial
hypothesis, variation at seven microsatellite loclicated unambiguously that the wood
mouse population was highly structured across hiheet habitat types with no significant
correlation between genetic and geographical dis&nTemporal sampling at one site had
confirmed genetic temporal stability within samphhile genetic heterogeneity tests
suggest that the association between genetic iariahd habitat block arose independently
at the three sites. In the absence of physicald@rarto dispersal, habitat appears to have a
strong influence on gene flow. Thus, population®\ogylvaticusn landscapes comprised
of patches of different habitat types, represegemetically based metapopulation. Under
favourable conditions, such population patternlean to genetic isolation. This process is
likely to be accelerated by genetic drift whereeefive population size is reduced. This
finding has major implications for understanding gropulation dynamics and dispersal of
habitat generalists, and is critical in understagdhe dynamics of populations occupying
discrete, variable habitat patches.
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CHANGES IN THE NUMBER AND MORPHOTYPES OF B-
CHROMOSOMES IN MOUSEAPODEMUS PENINSULAE
FOR 26 YEARS

YURII BORISOV
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119071, Russia; e-mail: boris@sevin.ru

Among 429 mousépodemus peninsulaEhomas, 1906 from Altai, Siberia, Pribaikalye
and Mongolia only three mice had no B-chromosonfdmost all mice have various
systems of combinations of several classes B-chsomes (from 1 up to 248-
chromosomes) various dimension and morphology.(B%3%) from 429 mice studied had
an individual variant of syste®-chromosomes.

For the certain populations the variants are pacui-chromosomes, and they are kept
during tens years (the known period of researchi2ghamics in various years, as a rule,
have cyclic character, with preservation of ori¢jigain this population. Analysis of six
populations of micé\. peninsuladrom Siberia, Pribaikalye and Primorski Krai fopariod

of 26 years (1971-1997) revealed a trend of cylicf rise and recession of the number of
B-chromosomes in two populations of Siberia. Apptye the pattern of variants of system
B-chromosomes in investigated populationsAofeninsulaaluring long intervals of time
remains stable enough and its variability is regualdy processes. At infringement of these
processes, in particular, as a result of anthropmge loading, cyclicity of rise and
recession of the number B-chromosomes can be broken

In a population of the Altai Mountain (coast of tlake Teletskoe) almost three multiple
(2.8 times) increases in an average B-chromosom&602 and 2006 in comparison with
1980 is found. For 22 years the average B-chromesdmas grown from 2.3 up to 6.5. In
2006 the average B-chromosomes also was equal 6.5.

At such, almost triple growth of number B-chromossnhe parity of morphotypes has
essentially changed B-chromosomes. In 2002 andcedlyein 2006 the number fine
biarmed, acrocentric and dot elements have coraddiegrown B-chromosomes. Last two
morphotypes have been not noted among 34 micedf. Bimary fine B-chromosome are
fragments A-chromosomes (FISH results).
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DIRECT AND INDIRECT IMPACT OF PREDATORS ON VOLE
POPUALTION DYNAMICS
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Predators generate both direct (via killing) andiriect (via presence) pressure on prey
populations. Some theoretical consideration andireap data suggests that specialist
predators (small mustelids and raptors) can shajee population in cyclic dynamics (top
down process). Whereas another studies (both thiemireand empirical) indicate that
predators can not be a main factor explaining §fees. Additionally, empirical evidence
of the non-lethal effect of predators in naturab®stem is still unexploited. This is why,
we try to evaluate direct and indirect impact ofgators (small mustelids and vole eating
raptors) on cyclic free-living root voléviicrotus oeconomyspopulation. The study was
conducted in Biebrza National Park, Poland from2@02006. Vole population dynamics
was monitored on three trapping grids (0.6 ha eajated in homogenous grassland
habitats. Small mustelids population was monitasadtwo permanent transects - each 3
km long. Population dynamics of vole and mustelidss monitored every 8 weeks by
CMR procedure. Vole eating raptors were countedthgrand from September 2005 till
November 2006 raptors exclusion experiment was wcted. Indirect impact of small
mustelids on vole behaviour was studied in expeanimeavith weasel odour. The risk from
raptors was counted with usage of GUD method (htlsitructure, presence/absence of
raptor). In studied population small mustelids gaterl small negative impact on vole
population only during the late summer and earlfusun (August - September), raptors
create strong negative impact only during the esphlyng (March - April). Indirect effect of
small mustelids was opposite to their density - nviieasel population density was low,
voles avoided their scent and vice versa. The lefigredation risk generated by raptors
was closely related with habitat structure andtligltensity. The highest risk occurred in
habitats with high light intensity (low vegetatiofine presence of predator model did not
effect vole behaviour. It was concluded that: 1)aBnmustelids play a minor role in
regulation of studied vole population; 2) vole egtiraptors generate strong negative
pressure on vole population in early spring; 3apaphic impact of predators play a minor
role in prey behaviour and in their population dynes; 4) population cycles in voles are
not primarily driven by prey -predator interactions
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IBERIAN HARE (LEPUS GRANATENS)®IURNAL BEDDING SITES
IN DONANA NATIONAL PARK (SW IBERIAN PENINSULA)
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! Estaci6n Biolégica de Doflana. Estacion Biolégicddéana (CSIC). Av. Maria
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The Mediterranean haredpus granatesjsRosenhauert, 1856) is an endemic species to the
Iberian Peninsula and it is largely distributedaingreat part of the Iberian Peninsula.
However, there are no much works done on its dpatizlogy, as the grazing and the use of
its habitat and microhabitat. No research has fipalty addressed microhabitat features
that may be important in selecting diurnal beddiitgs.

Research was conducted on Dofiana National parki®¥an Peninsula) since November
1996 to August of 1997. The study areas were "LaaV/ea transition area (ecotone)
between the scrubland and the salt marsh charzateviith a hight diversity of species and
the marshland with typical macrophytes plants comities. Average precipitation was 560
mm (1980-2002). The mean monthly temperature was23C for summer and 10, 7 °C
for winter.

To evaluate characteristic habitat feature 11 hab#riables were measured at 38 diurnal
hares bedding sites and were compared to the sarables at 38 random sites according a
previous established protocol. Univariate analysfete habitat variables were used to test
for differences between bedding sites and randdes.siThere were observed several
significant differences in number of species oh@abearings and cover.

The Iberian hare choose the diurnal bedding site®db on the level of cover protection.
Patches with high aerial, right and left cover &s$ cover in front. That provided the best
visual observation capacity of diurnal beddingssiteense cover probably protection from
extreme temperatures too, as well as concealmenessape cover from predators.
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DOMESTICUSN ALEGRANZA ISLET (CANARY ISLANDS)
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Alegranza is an uninhabited islet located at 17 fkom the northern coast of Lanzarote
Island. With a surface of 11.72 knbelonging to the protected area of Archipielago
Chinijo. Between 1998 and 2000, a total of 108 kaususe were dissected. Five helminth
species were foundRodentolepis microstoméHymenolepididae)Catenotaenia pusilla
(Catenotaeniidae) (Cestodagongylonema muscul{Gongylonematidae)Mastophorus
muris (Spirocercidae) an&yphacia obvelat§Oxyuridae) (Nematoda). The helmintfauna
presents irlVlus domesticusn Alegranza islet is impoverished in relation afntinental
populations. Introduced species, use to introducsame time their parasites in new
colonized habitats. These parasite species thaswatve are present in higher prevalence
and intensities than in continental habitats. Inegal, they are direct life cycle species or
heteroxenous species not having strong specififity their intermediate hosts. In
Alegranza, the single species with direct life eyid S. obvelataa nematode specific of
hosts of genudMus showing a direct transmission between hosts. fHsé of species
recovered from Alegranza Island present an indiifectycle with scarce specificity for the
different species of arthropods that act as intdiate hosts. Different microhabitats are
occupied for this species [oesophagus and stomawivsa G. musculj; free in stomach
(M. murig; intestine C. pusilld; coledoc and biliary ductdR( microstomg caecum §.
obvelatd], being interspecific competition reduced.

Study partially supported by CGL2006-04937.
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Hares (genusepud have a remarkable worldwide distribution and jaresent in a great
variety of habitats. Some species are clearly &dbpt cold environments while others
inhabit preferentially warmer regions. Consideritidgs obvious adaptation to diverse
habitats, it is expected that the climatic fluctoa$ that characterized the Pleistocene
influenced differently the species, forcing themctmange their range of distribution, and
eventually promoting novel contacts between thenhe Tdescription of ancient
mitochondrial introgression from an arctic speciestimidus into three other species of
hares in the Iberian Peninsula supports these typpast interactions. Although timidus

is presently absent from lberia, it left molecularces that sustain its historical presence in
the region, in accordance with palaeontologicabrés. The extent of this mitochondrial
introgression is remarkable, manly in the northerehit is fixed in some brown hare
populations. The introgression phenomenon involingmidusis not exclusive from the
Iberian Peninsula since it has been described iedSw and Russia and is probably
occurring in other regions of Asia and North Amaritn addition, evidences of ongoing
hybridization were also detected in the north efltherian Peninsula betweeneuropaeus
andL. granatensisThus, in the Iberian Peninsula there is a contlmnaf past and current
hybridization events involving four hare speciesich makes it an extraordinary place to
study different evolutionary aspects of this mammadup. Taking all these evidences
together, the hybridization in hares seems to tedatively frequent phenomenon.
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PHYLOGENETIC RELATIONSHIPS AMONG MEMBERS OF THE
MICROTUS ARVALIEOMPLEX USING MORPHOMETRIC,
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Within the Microtus arvalis complex, two forms have been described on thesbasi
chromosomal morphology and hybridization resulis; ¢asterndbscuru$ and the western
"arvalis'. The formobscurusranges to the east and south of the distributfov.carvalis..

It seems thabbscurusandarvalis can interbreed in captivity, but their hybrids derstrate
low fertility. On the other hand, some authorstifedscuru$ as a separate species.

Some recent molecular data on the cytochrome b geggest a recent split between
"arvalis' and 'bbscurus. The cytochrome b divergence is 2-4% betweewalis and
obscurus whereas the divergence betweéénarvalis and two closely related specidg,
rossiaemeridionaligM. levig andM. kirgisorum(M. ilaeug, is about 7.0% and 9.2%.

We investigated the karyological, genetic (mitoaliriad sequences from the cytochrome b
gene) and morphological (global morphological asa$yfrom teeth) structure of Altai vole
populations from China in order to clarify the ®yshtic status of the Altai vole and its
hypothetic implication in the evolutionary histoo§ M. arvalis Our first results, notably
from a molecular point of view, display close plydmetic relationships betweebscurus
from China and Russia. On the other hand, the darae between thebscurusand the
different arvalis lineages is much more important than previouslgeoted: around 4%
betweenobscurusarvalis and around 2.5% amonagrvalis lineages. These molecular
results are also supported by cytogenetic analy&d¥s46, FN=72 forobscurus 2N=46,
FN=84 forarvalis. For these reasonllicrotus obscurugould be considered as the sister
species rather than a sub-specielliofotus arvalis
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CHROMOSOMAL FORMS OF THE SPECIHSANNOSPALAX
NEHRINGI(SATUNIN, 1898) (RODENTIA, SPALACIDAE) FROM
VAN LAKE BASIN, EASTERN ANATOLIA, TURKEY
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Twenty-one (12 males and 9 females) specimenisaoiospalax nehringicollected from
Van Lake basin, Eastern Anatolia -Turkey, were u$md karyological studies. Two
different chromosomal forms ®&fannospalax nehrindiave been found in Van Lake basin,
Eastern Anatolia. The diploid number of chromosonmethe My (Malazgirt) and Van
(Ercis;) populations are 2n = 48. The fundamental nunsb&hromosomal arm (NF) is 72
and the number of autosomal arm (NFa) is 68. Thaiyotypes consist of 11 pairs of
meta/submetacentric and 12 pairs of acrocentricsantes. The X chromosomes are large
submetacentric, whereas the Y chromosomes are rgeentric. This result is a new
record for Turkish mole rats. So, the new recoamfrMus (Malazgirt) and Van (Erg)
have enlarged the distribution range of this foram=48) south westward. The Bitlis
population has 2n = 54 chromosomes. The numbehroimosomal arm (NF) is 74 and the
number of autosomal arm (NFa) is 70. The autosorsal has 9 pairs of
meta/submetacentric and 17 pairs of acrocentriombsomes. The X chromosomes are
large and submetacentric, whereas the Y chromosamesinute acrocentric. When these
results are compared with previous studidsnnospalax nehringgpecimens from Eastern
Anatolia have some differences in their chromosomephology.
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CONSERVATION OF SICISTASUBTILIS TRIZONALET
THE WEED SPREAD?
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The Southern Birch MousE8icista subtilis(Pallas, 1773) is one of the rarest and least
known small mammal species of Europe. Admittedly ahly occurrence of its subspecies,
the S. subtilis trizona(Frivaldszky, 1865) is confined to Hungary. Thémihation and
contamination of the undisturbed lowland habitaksthe main reasons of its endangerment
besides a natural eastward area-regression thanbegthe Holocene. The Hungarian
Sicistapopulation collapsed at the 1960s like many otheecies due to the dynamic
intensification of agriculture. Today the rangeldé subspecies has shrunken into only one
locality.

The last living specimen was caught in Hungary926 and till 2006 it was detected only
from owl-pellets, but at less and less localitigs.2006 theS. subtiliswere trapped
exclusively in thistly weed vegetati@@arduetum acanthoidisThese patches mostly border
on abandoned plough-land vegetati®@oijvolvuleAgropyretum repentjsdominated by
annual grasses. The habitat $f subtilisadjoins solonetz steppéremisio santonicae
Festucetum pseudovina¢oo. Most part of the habitat were ploughed arstime ago (10-

15 years) and on a smaller part of it barns andrddrm-buildings stood.

The survival of the population here is due to thdardevelopment and closeness and not to
special vegetation or other special environmerdators. The sustainment of this “ideal”
state would be desirable but it is not compatibksilg with the socio-economic
development of the region. The solution can bSiasta Biosphere Reservation where
building new roads, bituminizing the actually heawads and using chemicals are not
permissible. Within its mosaic area the agricultarel the farming which contribute to
form weed-patches consist with the natural habifétese undisturbed, wide, connected
patches are the most important factors for the exwasion ofSicista subtilis So we need to
protect the weed for this species.
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Since 1995 a long-term monitoring of endangered dduian subspecieSicista subtilis
trizona (Frivaldszky, 1865) has been carried out in thesBdi Me#ség Landscape
Protection Area by owl-pellet examinations (sitdsgyecsér, Nagyhaz-tanya, Salamonta)
and life-trappings (site: Nagyecsér).

On site Nagyhaz-tanyMlicrotus arvaliswas the most frequent species whileocidura
leucodon Sorex araneuysSorex minutus were subdominant ampbdemusp.,Apodemus
agrarius, Crocidura suaveolens, Sicista subtiligere also detected with a decreased
prevalence. In 1998 a considerable gradatio8icstawith high frequency (27%) must be
emphasized and a significant difference has beemdfon community structure, too.
However in average years the relative frequenc8iota subtilisn owl-pellets is around

1 %.

On site SalamontaMicrotus arvalis was the most prevalent species, followed in the
dominance order bgorex araneus, Sorex minutus, Crocidura leuco@mthe other hand
Apodemus sp., Apodemus agrarius, Crocidura suamgpMicrotus minutus, Musp. and
Sicista subtilisshowed very low rates. In 2006 tl8icistapopulation also showed to
became stronger (5%) than former years.

On the most important site, Nagyecsér, based orpelldts,Microtus arvaliswas proved

to be the dominant species of the small mammal comityy while Sorex araneus
Crocidura leucodornwere subdominant andpodemus agrariysMicrotus minutus Mus
sp.,Sorex minutusindSicista subtilisadded diversity to the community, but with verwlo
rates. In 1998 a gentle gradation was found in sk, since 8% of the prey specimens
were Sicista subtilis According to the life-trapping on Nagyecsér inOBDApodemus
agrarius, Microtus arvalisandSorex araneusvere the dominant species, while prevalence
rates ofMicrotus minutus, Neomys anomalus, Sicista subditid Sorex minutuswvere
lower. Note thaSicista subtilisshowed 5% relative frequency using life trappingtimod.

The increase i®icistain 1998 and 2006 coincided with decreasMlirs andSylvaemusgut

it is unverifiable that the&Sicistagradation was directly caused by the low-pointtafse
potential competitors. The connection with the haghount of rainfall in spring is more
probably. The two most water-dependent spediesmys anomalusndArvicola terrestris
show dynamics lik&icista
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Sardinian hare épus (capensis) mediterraneiss present all over the Sardinia island,
mainly on hilly areas covered by Mediterranean nggmall woods, natural prairies and
seminative.

Data recorded in recent years show low densities ifid./knf) in most of the suitable
habitat. The population dinamics of Sardinian harestill poorly known. The hunting
season goes on 3 weeks from September to October.

Indispensable requirements for a correct huntingiagament are the knowledge of the
reproductive pattern of the species and the estmaif the reproductive success of the
populations.

We used placental scar analysis to determine fhrdective history of female sample of
Sardinian hare collected during the 2004 huntiregse in all the Sardinian provinces.

We observed most of females in reproduction (50&gpant and 29% with resorptions in
progress) while the remnant are non fertile fema&8%). The mean number of
pregnancies per female was 2.64 (+ 1.34 SD). Thennmeimber of placental scars and/or
foetuses per female was 3.57 (+ 1.83 SD), whilentkan number of placental scars and/or
foetuses per pregnancy was 1.35 (+ 0.63 SD). Thedeictive activity last throughout the
year, confirming data collected in captivity duriBgyears of monitoring. However the
pattern observed in captivity looks different frahat observed in the wild. The summer
regressive phase of the reproductive activity réedrin the wild could be affected by the
Mediterranean climate that limits availability obdd resources, while the gradual
increasing of the activity at the beginning of antucould be coincide with the end of the
dry season.

However an intense sampling is recommended to elé¢ffie best period for hunting activity,
taking in account the biological cycle of the spsci
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The Italian hard_epus corsicanug an endemic species occurring in central andhson
Italy and in Sicily. In Corsica this species hagrmeéntroduced in historical times. Its
distribution and some ecological aspects suggesdtithlian hare is a species adapted to
Mediterranen habitat. However the biology of thisdemic species is poorly known,
including reproductive phenology that should belueficed by climate as in other
Lagomorphs.

Italian hare is a game species in Sicily (15 OcatedteNovember). The knowledge of the
reproductive pattern of the species is an indispelesrequirement for a correct hunting
management. The present study was aimed at defihepreeding season, estimating the
litter size and measuring fertility.

We recorded the reproductive status of the femadélected in Sicily and on the Peninsula
for the project on the Italian hare and shot irlgiduring 2004 hunting season. Some uteri
were coloured for counting and aging placentalscar

We observed most of females in reproduction (61.5gfégnant and 15.38% with
resorptions in progress). The mean number of preges per female was 2 (maximum
value recorded: 4). The mean number of placentissand/or foetuses per female was 3
(maximum value recorded: 6), while the mean nundfeplacental scars and/or foetuses
per pregnancy was 1.5 (£ 0.71 SD).

The reproductive activity last throughout the yeaith a maximum in spring and a
minimum during winter and summer; in autumn thevitgtis moderate. This preliminary
data seem to show an influence of the dry and seddons.

An intense monitoring is recommended especiallgiaily to better define the reproductive
phenology and to develop conservation and managestrategies.
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The Rompido Spit is a complex dune system locatedlilf Cadiz, southern west of Spain.
This natural place has the characteristic that graw average of thirty meters per year in
length and it is formed by mobile and stabilized sanes. Mobile sand dunes are harsh
ecosystem where the colonization is limited by gtressful environment condition. In this
natural place wild rabbit is the most abundant iverous. The goals of this study were: a)
to know the species that geminate from rabbit pelle) to estimate the number of seeds
that geminate by seasons and pellets, ¢) to knowildf rabbit contribute to arrive and
colonization of vegetation species to new areasslrmpellets were collected over one
hundred and ten parallel belt transects of 10 mewaidd separated from each other by one
hundred meters. In laboratory pellets were placedérmination and growth seedling were
observed daily during 8 month. The seed shadow egtisnated with a 1m wide belt
transect across each of the fourteen youngest rdapes located at the end of the spit. The
dune ridges are in an age-gradient of formatiomnffroldest to youngest) ang.
monospermaolonization. All pellets within 1x1 square metsegments of transects were
collected and they were place for germination. estsk 14 species geminated from pellets.
The most abundant wer®etama monosperm&ilene nicaensjsSedum andegavense
Malcolmia littorea and Solanum alatumin relation to seed siz&. monospermand S.
alatumhad assist dispersion; the others species woultbbsume jointly with the plant or
part of themR. monospermavas dispersed along all trough year even thouwiitt down
the tree at the beginning of august. The numberseefl germinated were significantly
greater in summer whereas the number of pellets wignificantly greater in winter. Seed
shadow was observed all trough of year. Wild raldisperse 8% of the plant species
present in the study area and they contributeriveaand colonization of germinable seed
to young dune ridge.
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In Antibes city in French Riviera, parks and gasleme invaded by an alien squirrel
species. Described for the first time in 1972, #pecies has been tentatively attributed to
Callosciurus erythraeufiavimanuscomplex. Introduced since 70's this species hayeto
extended its range outside the city. Other invasiougrrels of the same genus are known in
Italian cities and have been attributedtdfinlaysoni

In order to better determine the Antibes alien E®and understand its origin, we have
performed a cytogenetical, morphological, morphaitelt analyses on fresh collected
specimens. Morphological and morphometrical (distsn analyses, PCA and DFA)
comparisons have been made with Museum materi@bath East Asia and when possible
with type specimens. Molecular sequences (cytl)beilobtained for two specimens.

As results four specimens have been karyotped ghithie 2N=40, NF=78, NFa=74, thus
sharing the same diploid number with the threeratbageneric specie€( flavimanusC.
finlaysoni and C. notatu$ studied earlier However chromosome banding anteentar
cytogenetic studies are needed to elucidate therenaif minor karyotypic differences
related to NF equal to 78 (our study), 76 (CFL) &ddCFl and CNO). From morphology
and morphometrcis we have not yet found any Asigdlative appropriate for a precise
knowledge of its origins and we wait for cyt.b DdAquences results.

Such integrative systematics approach should bergkred to the study of invasive
species.
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Eurasian ochotonids (Ochotonidae, Lagomorpha) declls extinct genera and one extant
genusOchotonawith 64 extinct and extant specids is known that ochotonids show
general evolutionary trends in cheek teeth fromeddowards rootless, enamel structure
on the occlusal surface of cheek teeth from sirtpleomplicated in Pand R, hypostria of
P*-M? from shallow to deep, and talonids qfM, from narrow to wide.

The earliest records of the family Ochotonidaehwito subfamilies Sinolagomyinae and
Ochotoninae, are known from the Middle Oligocend tirey are represented by the genus
SinolagomysDuring the Miocene a high diversity of ochotonids/e been observed; these
forms flourishied throughout the world and wereresgnted by not less than 15 genera. At
the end of Miocene all taxa of subfamily Sinolagémag disappeared in all continents, and
Ochotoninae species continued to exist Eurasia,tandnew generdellatonoidesand
Ochotona appeared in AsiaAt the beginning of the Pliocene, another new genus
Ochotonomaappeared in Asia anBliolagomysin the Europe. Ochotonids of Eurasia
continue to be rather diverse, especially the gedcisotonawhich was represented by
rather numerous species.

During Pliocene the climate changed towards codl amd and open landscapes became
widely distributed. Such kind of environment wasdarable for dispersal of ochotonids.
At that time the gener@chotona Pliolagomysand Ochotonoidesvere widely distributed

in Eurasia. Towards the end of Pliocene the abwrelaf ochotonids decreased in this
region. Probably the reason was a diversificatiah mpid expansion of arvicloids from the
end of Early Pliocene. They could become the maiarishmental competitors of grass-
feeding ochotonids. The gendpliolagomysand Ochotonoideshaving teeth with peculiar
complicated structure disappeared and from theoéiRliocene sole genu@chotona with
simple structure of teeth survived and they coudpded to different biotopes: different
type of steppes, subdesrets, deserts, mountaiessiapd high mountains even mountain
tundra.

By the end of the Middle Pleistocene the distribdl range and diversity @chotona
greatly decreased in Europe. During the Late Rleste the vast periglacial plain of
Europe and western Asia was occupied by pikaseofghsilla” group. In contrast to it, the
Asian region was inhabited by many different enderspecies some of which were
ancestral forms of modetaxa

The current distribution of ochotonids has decréasansiderably from their Pleistocene
distribution in Europe and at the present time tyaitoncentrated in Asia which is
inhabited by 28 living species, two modern speai@sNorthamerican forms and in Europe
Ochotona pusillaoccupies restricted steppe area in upper VolgarRiv
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The water vole, genugirvicola, is characterised by a broad geographic distdluti
throughout Europe and a wide climatic tolerancecssithe Quaternary. As a result, this
genus is present in both glacial and interglacaiqus and is widespread during the late
Middle and Upper Pleistocene. Its rapid evolutiow successive migration waves permit
the use of the genus as a major biostratigrapiiedl within the QuaternaryArvicola is
one of the most important components of the "shumtonology" theory, based on
Mammalian assemblage and expansion.

Today, two main species are distinguish®diicola sapidusthe largest in size, is restricted
to Spain and France and is completely aquatic. 3&eond extant speciegrvicola
terrestris is characterised by a terrestrial lifestyle, @andeographic distribution covering
the whole of Europe except Spaiwvicola made its first appearance in Central Europe
around 500,000 years ago, and in Eastern Europen@rd00,000 years ago. Both the
extant species and the fossgityvicola cantiana(Hinton, 1910), were probably derived from
Mimomys(M. occitanus M. polonicus- M. pliocaenicus M. ostramosensisM. savin) as
suggested by the great similarity in molar occlgsafaces. IArvicola, the enamel band of
salient angles underwent differentiation, and nmigik increased during the Quaternary.
Arvicola cantianafollows the Mimomysenamel pattern, the enamel is thicker on the
posterior wall and thinner on the anterior wall,ilwhin modernArvicola the enamel is
thinner on the posterior wall and thicker on théedor wall. The thinning of the enamel
band on the posterior wall continually reduces #mas, corresponds to an irreversible
trend. In previous works performed by W.D. HeinridNW. van Koenigswald, T. van
Kolfschoten and E. Desclaux, the enamel differdiotiaand the length of M1 are used to
specific determinations, relative dating and catiehs of Archaeological records and have
led to increase species number.

In our study, we suggest (1) to reappraisalAhgacola genus in term of morphodiversity
and morphospace and to (2) estimate the morpholagiability, in using outline analysis
(CDFT) which take account the tooth shape in iteleh

Therefore, we show that the extant species seatartee from one single specifsvicola
cantiana(Hinton, 1910) and that this one has a large ptypio plasticity without obvious
temporal, geographic and climatic clines.
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Arvicolids originated as a branch of cricetid rottewithin the Late Miocene and became
extremely divers in the Northern Hemisphere dutimg Pliocene and Quaternary. Despite
their abundant fossil record, their early phylog@nbistory is still not sufficiently known.
This contribution is a critical compilation of date early arvicolids and related cricetid
taxa, so-called microtoid cricetids. On the baselentalmorphological characters possible
evolutionary tendencies and relationships are stgde

Up from MN 4 (early Miocene)Democricetodonand Megacricetodonare the most
common cricetid genera. Still undiscovered membérsis group branch to the microtoid
cricetids and arvicolids. The Late Miocene bractymdcricetid Rotundomys bressanus
displays a tendency towards a creation of lophg§molars, which seems to be close to
that of the potential ancestor of true arvicolids.

In response to environmental changes, cricetidéveveeveral independent lineages with
mesodont/hypsodont and prismatic molar pattermducate Miocene. Some of these early
"experiments" become extinct sooMicrotocricetus and Microtoscoptinae aberrant
lineages with prismatic molars but without altemngttriangles. The only exception is
Paramicrotoscoptesthe molars of which possess slightly alternatirigngles. Other
lineages establish firm long-lasting evolutionaryathpvays since the Late
Turolian/Ruscinian (Eurasia) and Early Hemphill{dorth America) respectively, e.g., the
Trilophomyinj a group of European aberrant cricetids inc. 3éw Baranomyinae are a
conservative group close tdicrotodon since the anterior part of m1 does not develop
additional trianglesAnatolomysds a basal genus of this group.

To the most primitive representatives of the ariitsobelong the Ischymomyinae that
appear in MN 10-11 witfPannonicola(= Ischymomy)s which possesses mesodont molars
with a prismatic structure. This taxon is presumaicestral tdolomysand perhaps even
to Dicrostonyx Most likely Microtodon evolves into Promimomys the ancestor of
Mimomys The latter gives rise tdlicrotus and Arvicola. Thus, the hypothesis of a
diphyletic origin of arvicolids is supported by tweparate groups in the Turolian and the
co-occurrence dflimomysandDolomysin the Ruscinian.

The origin centre of arvicolids is most likely sited in Asia. However, the American
Copemysnight also be included in the ancestry of modevitalids.
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The repeated occurrence and rapid fixation of Rsbaran (Rb) fusions have led to the
formation of several chromosomal races in the wasteouse mouseMus musculus
domesticusSince the discovery of the first race in the Swialian Alps, there have been
several studies, with particular attention beinglga the contact zones between different
Rb races and between Rb races and surroundingastapadpulations (2n = 40). In this
work we analysed a parapatric contact area bettwee@metacentric races in Central Italy,
the Cittaducale race (CD; 2n = 22) and the Ancamate (ACR; 2n = 24) in order to
estimate gene flow at this boundary. Hybrids betwieese two races show high level of
structural heterozigosity and are expected to lghliinfertile. A sample of 88 mice
subdivided in 14 localities was used. Mice wereaggmed by mean of 8 microsatellite loci
mapped in 4 different chromosome arms. Results sHoav clear genetic differentiation
between the CD and the ACR race as revealed hyiffleeences in allele frequencies along
the contact zone. The genetic differentiation betwthe races was mainly highlighted by
assignation analyses, in which all the individuwaése correctly assigned by their genotypes
to the source chromosomal race. This result isste by the absence of any geographical
or ecological barrier in the parapatric contactezdmat occurs within a village. In these
conditions, the observed genetic separation leadsuppose a drastic reduction of gene
flow between the races. The CD-ACR contact aresstitotes a rare example of a final
stage of a speciation process between chromosoawdsrin rodents due to their
chromosome incompatibility.
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The house mouseMus musculus domesticusxhibits a high level of chromosomal
polymorphism due to the occurrence and fast fixatid Robertsonian fusions between
telocentric chromosomes. For this reason, sincedibeovery of the first metacentric
population in 1969, it has been an emblematic examfpchromosomal speciation. In this
work we analysed two contact areas between chromalscaces in Central Italy using
geometric morphometry. The first area is charaoterby the parapatric contact of standard
populations (2n = 40) and the Cittaducale race (@D3= 22), the second one by the two
metacentric races CD and Ancarano (ACR; 2n = 24)jilé\the CD-Standard area presents
a hybridization zone about 20 kilometres wide, ¢h& no evidence of hybridization
between the CD and ACR races. The total sampleomposed by 207 mice and 15
landmarks on the left mandible were collected. Auation sampled in the coastline of
Rome is also analysed in order to examine the nobogital variation of individuals living

in different ecological conditions and in absentgene flow with the contact zones. In the
hybrid zone, the statistical analyses revealed ifiignt conformational differences
between the populations, while a weak differerdiatbetween the chromosomal groups is
shown. The pair-wise comparisons between the ptipota lead to hypothesize the
presence of stochastic influences in the shapeati@ms. In the contact area, the high
genetic differentiation between the metacentricesahas produced a distinguishable
morphological pattern in the CD and ACR individyalespite the occurrence of stochastic
influences in the observed variations. Through rholpgical variations observed in the
two areas, these results showed in the hybridizaione an example of a form of
reproductive isolation which still has to be contptband in the contact area a final stage of
a speciation process.
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Acomys cahirinuss one of the few rodent species that locally smétd to commensalism.
It is possible to compare traits and charactegstit commensal populations with those
living freely in the nature. Since commensal wayivifig presents an enormous change in
environment, as well as change in selective pressuve might assume significant change
in variety of traits.

We examined differences in particular traits of tpraial skeleton between commensal
and non-commensal populations of geAasmys. Skeletons of the following species were
available: commensal and non-commemsatahirinuspopulation from EgyptA. cilicicus
from Turkey,A. dimidiatusfrom IsraelandAcomys spfrom Iran. 29 postcranial parameters
and 5 parameters on the body were measured omtdlenumber of 230 individuals. In
addition, we examined behaviour of individual paigns in a simple test of free
exploration. Tested individual were allowed voluiljato leave starting home cage. 170
experiments with equal number of males and femalese evaluated. 12 behavioural
factors were monitored, focusing on their frequeang duration.

Multivariate statistics (PCA, DFA, ANCOVA) of morpmetric data indicate that Iran
population is most differentiated from the restcahirinus-dimidiatus group. On the other
hand, postcranial morphology of commensal and nomneensal populations is fairly
similar.

It contrasts with the results of behavioural d#tathe free exploration test, commensal
cahirinus population significantly differed from the mostlated taxa, including non-
commensalA. cahirinuspopulation. The main difference between commenaats non-
commensals lied in latency, i.e. time duration luh& individual decides to leave familiar
environment and gets out of its home box. No geddfarences were detected.

The assumption, that different ecology (commensalirenment vs. nature), has an
influence on behavioural characteristics, was cordd. Differences between commensal
and non-commensal populations in behavioural trafss much more pronounced than
corresponding differences in morphology. It suppattte hypothesis that behavioural
characteristics are changing faster and that tlohiange precedes the change in
morphology.
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The Cilento-Vallo di Diano National Park hosts ard@ngered population of Italian hare,
endemic in South Italy. The Italian hare suffersdation pressure by pest species, illegal
hunting and habitat reduction. Moreover, it may theeatened by competition with
sympatric European hark.(europaeuy introduced in last decades by man. European hare
yearly spread in the Park, where the hunting isiflsten, from annual restocking
populations made out of the Natural Park. An intiiicaof troublesome of these factors on
the Italian hare can derive from an evaluation ehefic variability and singleness at
population level. We studied genetic status of tvame species according to populations
and metapopulation approaches. From organic tissaee extracted nucleic acids,
amplifying and screening Cytb and Control RegiomubDNA. Eight microsatellite DNA
polymorphic loci were analysed to investigate pagiah structure and gene flow. Recent
bottleneck signature and low gene flow among isdldtalian hare populations were found.
These results and information on low density of ylapon encouraged us to perform a
Population Viability Analysis (PVA) using VORTEX. ®Minvestigate the Italian hare's risk,
the key factors influencing the dynamics of the yapon and the effect of future
management actions. Simulation trends and sengitiests indicated that factors greatly
acting on the population survival are illegal hagtand juvenile predation. The first causes
extinction in short time if hunting depresses tlogydation size more then 13 percent/year.
Whereas, if the population has a juvenile mortaliyto 80%, it achieves extinction slowly,
but population will undergo a worrying reduction gene diversity. Hypothetical
management action plans, to improve the statutaliémh hare, must to consider eradication
of European hare, a fight against illegal huntiag, increase of habitat areas and the
introduction of genetically safe breeding specimens

87



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

ITERSPECIFIC HABITAT SELECTION BETWEEN ITALIC AND
EUROPEAN HARES SYMPATRIC POPULATIONS

LUCILLA FUSCO', SABATINO ROSARIO TROISI, YASMINE ACCARDO!,
LUCA VACCARO!, MARIA FILOMENA CALIENDO?,
GABRIELE DE FILIPPG

!lstituto di Gestione della Fauna. Via Mezzocann®n@0134 Napoli
e-mail: info@gestionefauna.com
2 Dipartimento Scienze Biologiche Universita Fedeticdi Napoli. Via Mezzocannone 8,
80134 Napoli

Recent studies have shown the presence of an endpeties of hare, Italian hateepus
corsicanuy, in central and southern Italy. One of the magbartant aspects of population
management is the presence of alloctonous Eurdpaan{_epus europaelsin fact, in the
past brown hares was repeatedly introduced in Hmesareas, in order to hunting
management policy and since the presence of ammgsospecies was unknown. So, these
species are locally sympatric, such as on Cilentb\#allo di Diano National Park. In this
situation the ecological pressure of European hauag be a risk for the endemic and rare
Italian hare and studies on ecological selectidowalus important information to a
conservation plan.

In this contribution we show results of researahrefiabitat selection between these species
on a mountain territory in the Park.

The occurrence of hares was checked during thet,nigéing a spotlight. Species
identification was made by means of morphologictgrns, only whether it was possible
by distance and environmental conditions. All theidentified detections were not
considered. Indirect survey was also made by usiages size, when differences allow the
species detection. Each detection of hares wasefggenced and recorded in a spatial
database.

We considered a buffer area of 300 m radius ar@mauwth detection, and eco-geographical
variables were described in: land cover, elevatitope, aspect, man made structures.
Species seem to select habitat differently witloiraging areas. European hares maintain a
lot of grass covered areas, while beech forestssangbs occur widely in the Italic hare
habitats.
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Common dormouseMuscardinus avellanariugLinnaeus, 1758), is a widespread glirid
species observed in a variety of woodland typeg. dim of this study was to determine if
common dormouse selects different habitat typesfdeding, moving and nesting. The
study was carried out in the Natural Reserve "Calt&uido", placed at 10 km north of
Rome (41°54'N, 12°31'E). This area is characterizzgd a high environmental
heterogeneity, encompassing both natural and aafifipatches of vegetation. Natural
patches are represented by thermophilous mixedwamidland, while artificial patches
consist of an assemblage of planted trees belongingeveral deciduous or evergreen
species. A total of 23 animals were radiotaggedriitdes, 9 females). Radiotracking was
performed in five sessions: two in autumn (NoverriDecember 2004 and 2005) and three
in spring (March-April 2004 and 2006, April-May 280 Each session lasted three weeks.
Locations were obtained by using both triangulatiand "homing-in" methods by
approaching the animals on foot. Activity was refgat at sight or by listening to amplitude
and direction changes of the radio signal, andsifled into three categories: 1) feeding, if
the signal amplitude was fluctuating and the dicectcame from the same point; 2)
moving, if the signal amplitude was fluctuating aitsl direction changed quickly; 3)
resting, if the signal amplitude was constant aache from the same direction. Dormice
selected habitat only for feeding and resting, aadsequently moved along connecting
patches between resting sites and foraging areiafitiDtion activity of dormice varied
seasonally. During autumn, they fed mainly in nattpatches (rich in acorns), and rested in
artificial pine stands that offered shelter. Inisgr resting and foraging activities were
carried out within the same patches, either aidifias downy oak and pine stands) or
natural. Furthermore, in this season, dormice fedaitificial maple stands. Dormice
resulted to be more selective in autumn than imgpprobably because in the latter season
resources were more uniformly distributed. Femaksilted to be more selective than
males as for concerned habitat use, probably atioel to reproductive behaviour. Patterns
of habitat selection varied among seasons, andahe habitat type can have a different
role (as resting or foraging area) over the time.
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GENETIC FACTORS INFLUENCE MATERNAL CARE
IN PINE VOLES

MAREK GEBCZYNSKI

Institute of Biology, University of Bialystok. Swikowa 20B, 15-950 Bialystok,
Poland; e-mail: gemar@uwb.edu.pl

The initiation and maintenance of maternal behaviaiter parturition are controlled by
endocrinal and neural mechanisms. Maternal (pdjem¢havioural processes are likely to
affect offspring development. Strain comparisonsmiite have confirmed that genetic
factors influence maternal behaviour as well. I tBuropean pine volesPitymys
subterraneug there are two coat-colour morphs. The wild typebiack agouti (A); the
other shows coat colour dilution and pink eyes (Dijjuting mutants connected with P
and/or D series of alleles show deep morphologiodl physiological effects.

Maternal behaviour in the A and the D females dyrg weeks after parturition was
observed under laboratory conditions. Weight oft meaterial did not differ significantly
between A and D females. However pregnant and tlagtaA females build more
completely enclosed nest than do D females. Ddilgcking and/or repairing nests was
impressively different: A females tended to thetrfes 5 times longer periods than D
females. As for nursing posture and pup lickingnbthers tended to engage in less arched-
back nursing and pup licking. They also spent @i6gent less time inside the nest with the
offspring in comparison to A mothers. Blanket nogsivas observed more frequently in A
females.

Additional testing ("test of shyness") of the beotiat-colour females have been conducted.
The D females stay in secluded places for 56 petr @fethe observation periods, while the
A females 11 per cent only.

Genotypic traits in European pine voles affect threaternal behaviour and patterns of
development in their offspring. Body weight of Dle® is 8.5 g at 22nd day after birth,
while in A voles it is 10.1 g at the same age. Maxin metabolic rate differs significantly
between D voles and A ones. Behavioural processgsphay a larger role than previously
suspected in the development and maintenanceenfridividual variation.
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GENETIC VARIABILITY AND POPULATION GENETIC STRUCTUHR
OF YELLOW-NECKED MOUSE APODEMUS FLAVICOLLIBIN THE
HETEROGENEOUS LANDSCAPE

TOMASZ GORTAT, ALICJA GRYCZYNSKA-SIEMIATKOWSKA', ROBERT
RUTKOWSKF, ANNA KOZAKIEWICZ !, MICHAL KOZAKIEWICZ*

! Department of Ecology, University of Warsaw. Bareh 02-097 Warsaw,
Poland; e-mail: tomgo@biol.uw.edu.pl
2Museum and Institute of Zoology PAS. Wilcza 64,88 Warsaw, Poland

In this study we applied analysis of microsatellitearkers to investigate: (i) genetic

variability within local populations of yellow-neek mouse, inhabiting forest patches of
different size, and (ii) genetic differentiation ang local populations from forest patches,
separated by different distances and habitat lvarrie

Animals from north-eastern Poland in the Mazury dstape Park were investigated. The
field study were carried out during 2003-2005 & thndscape scale (approximately 600
km2) in eight spatially separated forest patcheslifiérent sizes and in extensive forest
complexes. The shortest distance between partitn@pping locations was 275 m and the
longest was approximately 40 km.

The basic study methods involved rodent live-tragpiear lobe collection as a source of
DNA and molecular genotyping of individuals using@matic capillary electrophoresis.

A total of 338 yellow-necked mice was trapped and forward subsequent molecular

analysis in 7 microsatellite loci. On base of om¢ai genotypes we estimated allelic
richness and level of heterozygosity for each fopasch, as well as genetic differentiation
between pairs of local populations applying FST &%®IT statistics. We also provided

assignment test and identified the first generatiigrants to infer about the level of

isolation and short-time gene flow among habitadtipes.

Our results indicated that the level of genetidalility of local populations depends on

patch size and degree of its isolation. We alsaovsldathat different types of habitat barriers
have diverse effects in induction of pronouncedegierstructure of yellow-necked mouse
population.
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MOLECULAR SYSTEMATICS OF PIKAS OF THE SUBGENUBIKA
(OCHOTONA LAGOMORPHA)
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! Department of Vertberate Zoology, Faculty of Biglplyloscow State University.
Moscow 119899 Russia; e-mail: tangrig@mail.ru
2Hematological Center of Russian Medical Academyydiykovskiy pr.,
4A Moscow 125167 Russia

The structure of the subgenBika and the interspecies variability of its compongpecies
were discussed on the basis of sequences of th&MmtDontrol region (C-region). 37
specimens from 14 species were studied. The subgeika includes the previously
described specie®. alpina, O. hyperborea, O. hoffmanni, O. pallaSi, argentata, O.
collaris, and O. princepsAccording to preliminary results, the subgemika does not
include the dwarf pika@. pusilld. Within the confines of the subgen@, pallasiandO.
argentataare united in one cluster with a new, yet-to-bsetibed species from Central
Yakutia. The molecular-genetic variability is lowierthis branch of the phylogenetic tree
as compared with clusters of Altai and Northermapikalthough all three form®( pallasi,

O. argentataandOchotonasp.n.) are long-divergent, good Linnaean specibs. Rhentei
pika O. hoffmannji forms one cluster with the scorodumovi form frtm interstream area
between the Shilka and Argun rivers. The scorodurfiowmn undoubtedly deserves species
status. However, the name of this species dependth@ taxonomic position of the
mantchurica form from the Great Hingan Ridge. A¢ ttame time Chinese specialists
suppose - based on a sequencing of cytochromeab fitbNA - that pikas from northern
Manchuria belong to two different species. Moregyekas from Da Hinggan Ling (near
O. scorodumovs range) are calle®. hyperborea mantchuri¢dollowing Thomas (1909),
while pikas from Xiao Hinggan Ling are calle@. alpina cinereofuscafollowing
Zimmermann (1964). We have shown that the struabdireytochrome-b in mantchurica
and scorodumovi forms is very similar (6 replacetador 541 bp) and differs sharply from
O. alpina senstYu et al., 2000 on Xiao Hinggan Ling (53 replacaisdor 541 bp), as well
from O. hyperborea yesoensisfrom Hokkaido Island (GenBank NCBI:
www.ncbi.nlm.nih.gov) (50 replacements for 541 bphus the proper species name of
pikas from Shilka - Argun must B@. mantchurica scorodumqubut the taxonomic status
of pikas from the Lesser Khingan Ridge (China) seede specified.

The subspecies status Of alpina turuchanensisvas confirmed. Pikas from the alpina
group with caryotype 2n=40 were found near the maidéna River. The definition of their
status will require more research.
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PHYLOGEOGRAPHY AND POST-GLACIAL HISTORY OF THE
EUROPEAN SQUIRRELSCIURUS VULGARIS
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*Museum of Natural History Tirana, Tirana, Albania

The red squirrelSciurus vulgaris has declined dramatically in Europe during thst la
century. Nevertheless, phylogeographic data cogeits entire distribution area, which
provide the basis to identify the evolutionary $figant units of this species and to
establish an effective conservation strategy, &tensissing. In order to assess genetic
variation and differentiation of this species, vegsenced parts of the mitochondrial DNA
gene (D-loop and cytochrome b), as well as nudeaes ofS. vulgarisacross Europe. The
data show no strong genetic structuring accordmggeography for most individuals
analyzed. This pattern is probably the result o&@Eid population expansion about 40,000
years ago, following an expansion of forests duramginterglacial warming. However,
squirrels collected in the southern-most part @& Halian peninsula (Calabria) are more
differentiated, with genetic distances to Northamd Central Italian populations much
greater than to the Russian ones. This would itglittzat the separation of the Calabrian
lineage happened at least 150,000 years beforeniresn explanation for this surprising
differentiation of the Calabrian squirrel might Aeclose association to its food plant, the
endemic Calabrian pine tree. Conclusively, the éda populations 0. vulgarishave to
be considered as a separate conservation uniteirfutiure. Protection of this endemic
mammal lineage should be prioritized.
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PARENTAL CARE AND ITS RELATIONSHIP TO SOCIAL
ORGANISATION OF THREE VOLE SPECIES (ARVICOLINAE) WH
DIFFERENT MATING STRATEGIES

VLADIMIR GROMOV
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This research aims to examine sex difference,ak tlaereof, in parental care of three vole
species with different mating strategies: red-bdckele (RBV) Clethrionomys rutilus
common vole (CV)Microtus arvalis and Brandt vole (BV)Lasiopodomys brandtiThe
subjects were ten adult pairs of every speciesdtus terraria with two nest chambers.
Pairs rearing their first litter were observed @y @ postpartum and hereafter every next
day till day 21 (time of weaning). The followingw@tiactivities were recorded: duration of
nest-residence (DNR), frequency of mate groomingation of pup grooming.

There was no significant difference in DNR betwéemales of three vole species. 5 of 10
RBV males did not share the nest with the femakd éid not display paternal behaviour
excluding last 4-5 days. No sex difference was ¢butmDNR in CV and BV. RBV parents
spent together in the nest and groomed each ahettiime that did parents of CV and BV.
RBYV litters spent more time alone in the nest tk#h litters of CV and BV. DPG was
greater in females compared with males of evergispeln BV females, DPG was much
greater than that one in females of two other wplecies. DPG in CV and BV males was
greater than that one of RBV males. Totally, yolR®)\V received less parental care that
did young CV and BV.

Thus, an essential relationship between matingesystof the vole species and their pair
bonding and parental care: promiscuous mating iV RBassociated with weak bonding
and mainly sole maternal care; polygynous/monogammating in CV and BV is
associated with more tight bonding and bipareraaé cinterspecific variation in the level
of parental care is related mainly to the directeptal care. | hypothesise that tactile
stimulation (side-by-side contacts in the nest,dtind over the pups, and pup grooming)
could be considered a proximate mechanism promataig bonding and family-group
mode of life in arvicoline rodents.
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MULTIPLE PATERNITY IN WILD POPULATION OF YELLOW-
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RUTKOWSKI, JAN POMORSK}, ANNA KOZAKIEWICZ?,
MICHAL KOZAKIEWICZ*

! Department of Ecology, University of Warsaw. Bar@h 02-097 Warsaw,
Poland; e-mail: alicja@biol.uw.edu.pl
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Occurrence of multiple paternity is a result of faeale's insemination by more than one
male within a single estrus period. This phenomehave been already described for a
wide range of taxonomic groups (e.g. mammals, biejstiles, fishes, invertebrates) with a
special regard on small rodents.

Statement of this kind of behaviour and evaluatbiits frequency in wild population of
yellow-necked mouse was the primary aim of our wtddis common rodent species has
still unexplained mating system. Animals were tregbpn north-eastern Poland, in 2004-
2006. In order to find multiple paternity of thefsydring of 10 pregnant females, seven
microsatellite loci, described for members of geApsdemus were applied. The analyses
were performed using multiplex PCR method and esting the length of amplified
fragments by automated sequencer.

The presence of additional alleles, indicating fplétpaternity, were found in 33% (3 of
10) of investigated litters. The offspring fatherey single male prevailed in each litter,
proportion of individuals originated from other malvaried from 16.7% to 20%.

Our findings revealed that previously suggestedagamous or polygynous mating system
in wild living yellow-necked mouse populations anet obligatory. The promiscuous
mating system may be considered as a realize@gyrai this species.
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LONG-TERM MONITORING OF HUNGARIAN BIRCH MOUSE
(SICISTA SUBTILIS TRIZONA
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The Southern Birch mousBicista subtilis(Pallas, 1773) is one of the rarest and least
known small mammal species of Europe. Since 19@mgterm monitoring of Hungarian
subspeciesS. subtilis trizona(Frivaldszky, 1865) has been carried out in thesBdi-
Mezéség Landscape Protection Area using owl-pellet éxations (sites: Nagyecsér,
Nagyhaz-tanya, Salamonta) and life trappings (blegyecseér).

On the site of Nagyecsér based on owl-pelldisrotus arvalisproved to be the dominant
species of the small mammal community, wtSlerex araneysCorcidura leucodornwere
subdominant andApodeums agrariysMicrotus minutus, Mus sp., Sorex minutasd
Sicista subtilisadded diversity to the community, but with verylgeapture rates. At the
same time, in 1998 a gentle gradation was fourtthéseSicistapopulations, since 8% of
the captured specimens weBeista subtilis According to the life-trapping on the site of
Nagyecsér in 2006Apodemus agrarius, Microtus arvalsnd Sorex araneuswere the
dominant species, while prevalence ratetithrionomys glareolus, Microtus minutus,
Neomys fodiens, Sicista subtilis, Sorex minwtase lower. It is worth noting that Sicista
subtilis showed 5% prevalence using life trappireghod.

In the case of site, named Nagyhaz-taklyerotus arvaliswas the most prevalent species
while Corcidura leucodor(mostly before 1998)5orex araneugmostly after 2000)Sorex
minutus (mostly 1996) were subdominant ardbodemussp, Apodemus agrarius,
Crocidura suaveolens, Sicista subtiligre also detected with a decreased prevalence. As
regards Southern Birch Mouse, in 1998 a considergiddation with high prevalence (27
%) should be emphasized and a significant diffezehas been found in community
structure, too.

On the third important site (Salamontdjcrotus arvaliswas the most prevalent species,
followed in the dominance order Bprex araneus, Sorex minutus, Corcidura leuco@m
the otherhand Apodemus sp., Apodemus agrarius, Crociduravenlans, Microtus
minutus, Musp. and Sicista subtilishowed very low capture rates.

96



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

MICROHABITAT PATCH USE OF MEHELY'S ROOT VOLE
(MICROTUS OECONOMUS MEHEL)YI
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In the framework of this study the dominance relahips, the spatial distribution and
microhabitat patch use of individuals of the slyigprotected subspecies of root vole
Microtus oeconomus mehelyere studied in three different regions, such a&sBalaton,
Szigetkdz and Tokoz.

During the investigated period, the root vole shdvisgh prevalence in all of the three
sample sites. According to data obtained in thetéey Kis-Balaton,M. oeconomuseems
to be a bit more dominant species compared to ther @lacial relict vole specigd.
agrestis Fluctuation of habitat-structure either couldund a drastic change in population
size ofM. oeconomusr in extreme case could faster extinction of nagiée populations. At
the same time, it seems that vegetation structrenly one of the factors, but on this
microhabitat scale it is not necessarily the mogidartant niche dimension determining the
spatial distribution of individuals of root voleBeside composition of vegetation, some
other properties of the area, first of all its wateverage and the seasonal changes thereof,
act as background variables that influence theiapdistribution and patch use of.
oeconomusndividuals. On the other hand, a positive disanation has been found in
intermediate vegetation usage confirming our forimgoothesis, that the Hungarian root
vole prefers semi-aquatic margins of reed-beds.
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INTRASPECIFIC VARIATION IN REPRODUCTIVE STRATEGIE®F
MOUNTAIN HARES (LEPUS TIMIDUS VARRON])S
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Many studies have shown a positive correlation betwlitter size and latitude in hares
(Lepussp.). This phenomenon is mainly due to differennedimatic conditions at various
latitudes. Consequently, hares produce fewer ditbeit larger litter sizes at higher latitudes.
In this study | tested whether climate is also rergf evolutionary factor along various
altitudes. For this, | analysed female fecunditynmduntain hares by staining placental
scars. Samples derived from hunted individuals #iettveen 1000 and 3000 m a.s.l. in
Grisons (Switzerland). Females produced betweezetto 14 young in one to three litters
per year. Corrected for age (by dried eye-lens higidpody constitution and other factors |
found the following: Mountain hares produce fewitets and larger litter sizes at higher
altitudes. Therefore, altitude seems to be a singlavironmental factor like latitude
affecting reproductive strategies in hares. Altitad effects might be one explanation why
exceptions of the linear relationship betweenrlisiee and latitude can be found.

I thank Hannes Jenny and his colleagues from thicceObf Game Management and
Fisheries of Grisons for his support and the hwerfi@r collecting hare samples.
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DISPERSAL: DEMOGRAPHIC AND SPATIO-TEMPORAL
IMPLICATIONS IN THE COMMON VOLE MICROTUS ARVALIS

JORG HAHNE, ANDREA BITTER, STEFAN HALLE
Institute of Ecology, Friedrich-Schiller Universifigna. Dornburger Stral3e, D-07743 Jena

The importance of dispersal in fragmented landssdyaes long been recognised. Work on
dispersal, however, is often theoretically basediratirectly inferred by population
genetics. In six 50x50 m semi-natural enclosurgzarsged by vole-tight fences we
investigated the population dynamics and spatigateal behaviour of individually marked
common voles (Ntrotus arvali§ during 2005 and 2006. Naturally occurring meadow
vegetation, representing the voles' habitats, waognded by a frequently mown 2.5 m
wide matrix stripe, avoided by the animals duertoréased perceived predation risk. A
point system based on trappings in at least twaixnahps revealed individuals sacrificing
safety for the intention to leave the populatiorsg@rsers were manually transferred within
two separate experimental systems from source tiatgsition and into sink enclosures.
Frequent trapping sessions within the habitats gendermation on the population
dynamics. Automatically recording of above-grounctivaty and radiotracking of 45
dispersers and residents, respectively, revealed vitles' spatio-temporal behaviour.
Altogether, we transferred 128 pre-saturation atdration dispersers. Due to significantly
higher male dispersal rates and higher survivabsrahmong resident females the
populations became female biased. Survival ratese weither density nor treatment
dependent. Densities in the treatment phase <ignifiy increased from source over
transition to sink enclosures. Compared with ragislemale dispersers grew faster, female
dipersers more slowly. Activity data showed thansferred females significantly avoided
residents, whereas male dispersers showed tempeoalance with residents only when
not been transferred, suggesting male dispersetsetonore competitive than females.
About 800 tissue samples of resident and dispénsi@riduals are about to be analysed to
reveal the establishing success and the impactispfesal on the populations' genetic
heterogeneity.
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DEMOGRAPHIC VARIABILITY IN THE COMMON VOLE
(MICROTUS ARVALIS
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D - 07743 Jena, Germany; e-mail: Stefan.Halle @en&jde

The demography of the common vole was intenselgistiin the 58 and 60" 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@mres one annual cycle in parallel,
starting with very small founder populations of twmales and three females. Although
considerable variation in the demographic key patarns occurred, the resulting general
course of density was highly comparable among fadjouis. 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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PREDATION PATTERNS ON NORWEGIAN LEMMINGS
AND GREY-SIDED VOLES
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A predator's functional response to variation iaypdensity is a key element in predator-
prey systems, and recent research on small mamynalmdcs both in Europe and North
America has demonstrated the pivotal role of pradafunctional responses in shaping
fluctuations of several prey species. However, anlfew studies have been devoted to
studies of predation patterns on Norwegian lemm{hgsmmus lemmiisthe classic enigma
of population ecology, and co-existing vole spe¢{@ethrionomys sppandMicrotus spp)

on the low alpine tundra in Fennoscandia. Consetyethe relative importance of
predation in this system is not fully understoodd dew previous studies have estimated
functional responses or prey preference. Duringakyear of rodents in subarctic Sweden,
we used prey remains to quantify the functionapoeses of the rough-legged buzzard
(Buteo lagopusthe most common raptor in the Fennoscandian nains)tto the two most
important prey species in this community: Norwed@ammings and grey-sided voles.

The rough-legged buzzards strongly preferred Noiavetemmings over grey-sided voles
and showed a steep type Il functional responsertoriings. They also showed a different
functional response to grey-sided voles, best destiby a type 1l function. The different
shapes of the two functional responses were prglabkffect of the strong preference for
lemmings, due to the combined effect of differenbesween lemmings and grey-sided
voles in habitat utilisation, anti-predator behaviand size-dependent vulnerability to
predation. Lemmings are more frequently found inren@pen micro-habitats where
buzzards prefer to hunt; lemmings are further nltggish than the more agile vole
species and should therefore be easier to catdiufting raptors.

The distinguished differences in vulnerability teegation between lemmings and voles
suggest that these species should be treated s#parafuture time-series analyses and
theoretical models in order to better understaeddte of predation in this study system.
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IS THE IRISH HARE A SUBSPECIES OR A SPECIES?
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Ireland has a reduced number of mammal speciesiveelto Britain and Europe and
controversy has surrounded the time and means lighvwibrrestrial fauna colonised the
island. The Irish mountain hare dpus. t. hibernicysis one of six currently recognised
subspecies of mountain hare. {imidug and is among the oldest members of the Irish
fauna with fossil records dating back to 28,000aearbon years BP. Its taxonomic status
has been uncertain since its first description ®jl B1837) as a full specief epus
hibernicug. Despite accumulating evidence showing significanrphological, ecological
and behavioural differences between Irish and at@untain hares an overlapping degree
of phenotypic plasticity complicates taxonomic tegon. Considering that most of Ireland
was covered by ice some 20,000 years ago, thenod§ipresent day populations is
uncertain. Two main hypotheses have emerged. Thiedigues that hares did not survive
during the last ice age and current populationsdeseendants of founder individuals that
colonised Ireland post-glacially through a putatieeporary landbridge connection with
Britain and/or Europe. According to this predictionsh hares would have a low level of
diversity and be genetically similar to other mainthares from outside Ireland. A second
hypothesis suggests that Irish hares are descenfilent populations that have survived in
glacial refugia in or near to southern Ireland. éwing to this hypothesis, current
populations would have a high level of diversityidaing isolation and expansion from a
cryptic refuge. We investigated these contrastipygotheses from a molecular perspective.
Thirty seven Irish hares were sequenced for 321BbptDNA comprising ND4/5, D-loop
and Cytochrome b genes. These were compared watlable data for 751 hares from 14
Lepus species at the D-Loop, 451 hares from_dBusspecies at Cytochrome b, and 41
hares from threkepusspecies at the ND4/5. In addition, 21 Irish havese sequenced for
405bp of the nuclear Transferrin gene and compaiighl 30 hares from 7 othdrepus
species. Results revealed Irish hares compriseiqueirgenetic lineage which has been
continually evolving in isolation from other mouirtehare lineages since before the last
glacial maximum. This finding provides the firstidence of a terrestrial mammal’s
survival and expansion from a cryptic Irish refumyed challenges the current subspecies
status of the Irish hare.
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The edible dormouseG(is glis L., 1766) is a typical representative of the brtead/ed
forest community whose distribution in Eastern Ferds limited by different kinds of oak
forests. At present the most Eastern populatioth@fedible dormouse inhabits the Zhiguli
Mountains.

This study of dormice biology was carried out inD2€006 in the north of the Zhiguli
Mountains (525° N, 4942° E). Dormice were captured by metal live-traiped in lines
on trees. Regular censuses were carried out moimthly permanent lines; episodical
captures were made in 14 trial lines. After weighieexing and aging the dormice were
released at their point of capture. The animalewaarked by ear tattoos. Altogether 189
dormice were captured, 163 of them were markedar@ithals were captured more than
once.

The active period of the edible dormouse lasts dénths. Time constraints of the
hibernation period differ between years and fomei$ of different ages. Breeding of
dormice occurs once a year. Most juveniles leage thaternal nests when the adults begin
to hibernate. In some years there is a failure egfraduction (in 2004 and 2006 for
example). Oscillations of the species abundancdifierent years were observed. The
highest number in the monitoring lines was in 2@9&lormice per 100 trap nights), the
lowest was in 2004 (1.1 dormice per 100 trap nights

Males were slightly more numerous than femalesapupation, the average ratio being
1.3:1. Juveniles predominated in the captures 662th 2006, when reproduction failure
was observed, yearlings predominated.

The breeding season of the edible dormouse in thiguk lasts from the first ten-day
period of June to the middle of July. Reproducttivity of young males was linked to
body mass. Postnatal development of the speciesbsesved.

Analysis of biotope preferences of dormice revedfed the most suitable type of forest for
them is oak with admixtures of linden and maplethvdense hazel undergrowth and thin
ground cover. The number of dormice in the foregahds on the extent of development of
the undergrowth and tree holes. Analysis of 200cdhesamples showed that food
composition of dormice in different biotopes is weimilar, but strong differences occur
with seasonal changes of food.
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The mole inhabiting in Vietham was known since 1#82he official report published by
Field Museum of Natural History, Chicago. Thesecépens collected from Sapa, Lao Cai
Province, northern Vietham were identified as Kkesnole,Euroscaptor kloss{Thomas,
1929), and no taxonomic reconsideration have beee.dn 1940, Miller described a new
species of molek:. parvidensfrom Bao Loc, Lam Dong Province, and southernthéen.
After that, almost no record about the mole in Wéh was published so far. Recently, the
authors had some expeditions of the mole in theheom to southern Vietnam. In the
results of field works, about 40 specimens of tt@enwere collected and identified based
on the comparisons with previously recorded musespacimens including the type
materials. The moles are distributing in the wetntaoe forests and farms located in
relatively high elevation area, primary from Chiadsorder to south along the Annamese
Mountains. In conclusion, two species belonging tyemera of the molek. longirostris
(Milne-Edwards, 1870) andviogera latoucheiThomas, 1907, peripatrically occur in
northern Vietnam, and another speckesparvidengMiller, 1940), has patchy distribution
areas in southern part of Vietham.
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Pheromones play a key role in social and sexua\ehof house mousd/ius Muscululs
Androstenone (AND) is well known as sex boar phame) but also provokes some
pheromone-like effects in mice (Ingersoll, Laund®86). A genetic model of specific
anosmia to AND was developed based on two inbnednst of mice: highly sensitive to
AND CBA/J (CBA) mice and almost insensitive NZB/B1XNZB) mice. CBA mice detect
AND 2000-fold more diluted than NZB mice (Voznesseya, Wysocki, 1994). In our
recent study we investigated the role of vomerdnasggan (VNO) in reception of AND
using this model. AND thresholds were establishetddth strains of mice using Y-maze
paradigm. Re-testing AND thresholds after surgieatoval of VNO (VNX) showed 4-16-
fold decrease in sensitivity in highly sensitive £Bice, but did not affect thresholds in
NZB mice. Patterns of c-fos expression were reggstén sensory tissue of VNO after 1,5-
hour exposure of mice to 0,1 % (w/v) AND. VNO retmpsensory tissue contains two
anatomically and functionally separate groups afroes: V1R and V2R. In CBA mice
activated cells were located in the basal and ap@ae of VNO receptor tissue. Consistent
pattern of activation in basal zone may indicate éxistence of specific AND receptor
belonging to V2R family. In NZB mice activated ceWere found only in apical zone. We
observed individual variation in number and locatif activated cells in apical zone of
VNO of NZB mice. Behavioral and histochemical datdicate the involvement of both
systems: main olfactory and VNO in reception of ANDCBA mice. In low sensitive to
AND NZB mice involvement of VNO in reception of ANEequires further investigation.
Given the involvement of VNO receptor tissue, efdBcV2R zone, in reception of AND
and its behavioral effects, AND functioning as aus®pheromone may be proposed.
Supported by RFBR # 07-04-01538, RAS Program"BiigligResources"#3.1.5 , FIRCA
TWO00495 NIH.
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The environment of underground burrows is dark, somous, simple and stable. Lack of
visual cues and nearly no air currents that camsprart scents make acoustical signals of
special importance. Adult silvery mole-rats livelitsoily and meet only for mating;
juvenile period is the only one when they live iocial group. Therefore, it is very
interesting to monitor their communication duringist period, observe context of
vocalization and its slight change to adult vocadlan. Juveniles are nursed till three
months; one female has one litter per year withtorfeur youngs. According to relatively
small vocal repertoire of adults (eight types odf)awe assumed that also juveniles will
have only few vocal signals.

We recorded four types of true and one type of mmiddal vocalization produced by
juveniles. Most of calls were produced when theyeni@ group, isolated pup vocalized
only seldom. The pups were the noisiest duringingrsThey produced long (0.37-0.5 s)
calls with many harmonical frequencies and eneagcentrated between 0.9 to 2 kHz if in
stress (during fight with siblings, impossibility tget to mother). Two individuals
concentrated energy to higher harmonical frequenicies.5 kHz. As a reaction to painful
stimuli (biting by sibling, manipulation), they paced short (0.09 s) screams with most of
the energy in around 1.7 kHz, and during very grsiimuli in 4.2 kHz. Vocalization was
most frequent during nursing; signal was short (K), simple with maximally two
harmonics and the energy concentrated betweeroA.&tkHz. They produced short (0.11
s) clicks with frequencies around 1.2 kHz duringitests among pups (play, getting over
each other). Mechanical signal was produced byhtebattering and occurred during
cleaning and as a warning in stress situations.
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Interspecific competition is assumed to generatgatiee effects on coexisting species,
possibly including slower population growth and &vsurvival. The field voleMicrotus
agrestig and the sibling voleM. rossiaemeridional)sare sympatric close relatives which
compete for similar resources. We studied the tffeaf coexistence on population
densities, reproductive parameters, and survivalthese two species by means of
experimentation in large, predator-free outdoorl@nwes (0.5 ha). While populations of
both species reached higher densities in the abseithe other, field voles appeared to
suffer more from interspecific competition thanlisip voles. On a population level, the
sibling vole seems to be a superior competitorhi absence of predators due to better
survival and possibly a higher reproductive capaditowever, predators can alter such
interspecific competitive interactions substanyiaWe tested the effects of predation on the
two species in large outdoor enclosures by predisgovole populations to radio-collared
freely-hunting least weasels(istela nivalis nivalisfor three weeks. Lethal and non-lethal
impacts of predation limited the population grovahboth species during and after the
experimental period, but the magnitude of effect wi#ferent for the two species. The
population growth of field voles became stabilizedder weasel predation, while
populations of sibling voles decreased markedlsige. At the population level sibling
voles seem to be superior competitors to field sioet more vulnerable to predation. We
suggest that predation risk probably has a profeffett on the relationship between the
two species in nature and may even facilitate the@xistence.
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For create model of the beginning stage of pargsieetration we used injection with
bacterial lipopolysaccharide (LPS - component efwall cell of gram-negative bacteria),
which activates innate immune system.

In experiment on mice ICR one male group were #écbatith LPS (type 055:B5 Sigma,
pna/kg, i.p.) and other one with saline (controljprdugh 3 h after injection LPS-treated
males were lose competitiveness in pair-wise withtol contestants (Z=2.5; p<0.01,;
df=18, Mann-Whitney U-test). On 5 days after injegs they were recovered up to control
level.

To estimate sexual attractiveness of the scent lesng these males we collected soiled
bedding and urine in the 1st and 5th nights aftierctions. Scent attractiveness of urine and
bedding samples collected in the 1st night afeeatment did not differ between saline and
LPS treated males (Z=1.4, p=0.17; df=18 for uridel.7, p=0.09; df=58 for bedding).
Urine and soiled bedding of LPS-treated males sadhipl the 5th night after injection were
more attractive in comparison with control males=32, p<0.001 equally for both
samples). So, in contrast to immunogenic stimuRBE) addressed to adaptive immunity,
activation of innate immunity can increases magnsattractiveness, at least, in the time of
behavioral recovering after LPS injection.
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The Mus musculus.lato species group includes closely reldged in different stages of
divergence. We recorded patterns of c-fos expredseianain olfactory bulb (MOB) and in
the accessory olfactory bulb (AOB) in males in mse to stimulation with urine from
oestrus either con- or heterospecifigs.musculus, M. spicileguend M. domesticumales
showed clear elevated c-fos expression in both M@& AOB in response to stimulation
with urine from conspecific oestous femaik. spicilegusmales responded with elevated c-
fos expression only in MOB to stimulation with uwifrom estrous female. IM.musculus
andM. domesticusnales also we did not observed c-fos expressigkB in response to
stimulation with estrous female urine frolh. spicilegus Under laboratory experiment
patterns of behavior in mice were investigatedmgtterm (1.5 hour) dyadic encounters on
neutral territory by means. Data analysis was mayglaneans of Observer Video-Pro,
Version 4.1. Elements of sexual, agonistic and abi& behavior were recorded. We did
not found any qualitative differences in behaviopatterns ofM. spicilegusand M.
musculusincluding copulatory behavior but frequency andation of some elements of
agonistic and amicable behavior differ significgnMale M. spicilegusmade from 6 to 71
mounts with intromissions which terminated by eJatian. After 8-10 min of rest cycle of
sexual behavior was repeated. Male spicileguscan ejaculate during test from 2 to 9
times, mean — 6.4. Males of commensal taxa made &®o 115 mounts with intromission
which terminated by one ejaculation. Mean ratio tlaenber of mounts with intromission
per one ejaculation in malg. spicileguswas 6.1, in males of commensal forms - 45.3
(P>0.05). Ejaculations in male M. spicilegus ocedrsignificantly more often than in
males of commensal mice. Different stereotypes afimg behavior during encounter of
potential sexual partners can disturb communicafwecess and prevent successive
copulation. M. musculus-M. spicilegusand M. macedonicus M. spicilegus species
distinguish between the urine odours of con- anderbspecifics and investigated
conspecific urine odours more than heterospecificuss. The data obtained support the
hypothesis that behavioral interactions and chelnioas can play role in reproductive
isolation of closely relateMus species.
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Elucidating how natural selection promotes locamdtion in interaction with migration,
genetic drift and mutation is a central aim of eninary biology. In all vertebrates studied
to date, the major histocompatibility complex (MHi8)a multigene family acting at the
interface between the immune system and infectidiseases. Despite the fact that
numerous candidate genes potentially under theenfle of positive selection have been
identified in model organisms the MHC remains aeptil model for testing competing
hypotheses on the causes and consequences oficselelthis study aimed to provide
preliminary data on the genetic variability of thBHC class Il of the brown hard épus
europaeuys and mountain hard €pus timidustwo well-separated species that co-exist in
Switzerland and, as previous genetic studies shpWwghdridised in both direction. We
analysed DQA and DRB genes in 116 individuals.oéuropaeusnd in 90 individuals of
L. timidus using Single Strand Conformation Polymorphism@B¥combined with direct
sequencing. Eight alleles In europaeusand 5 alleles i timiduswere found for DQA.
The percentage heterozygosity lin europaeusand L timidus was 47.4% and 18.2%
respectively. Nine alleles in. europaeusnd 7 alleles timiduswere found for DRB. The
percentage heterozygosity ibh. europaeusand L timidus was 28.6% and 57.6%,
respectively. The construction of phylogenetic sreeboth species and genes showed that
several DQA (or DRB) sequenceslofeuropaeusre more relative to those bf timidus
and vice-versa, with high percentages of recomhinafThese findings are discussed in
relation to genetic background, possible hybridarat phenomena, life history of
populations and immune reaction.
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The cyclic dynamics of many small mammals has betaresting for ecologists through
decades, but the ecological machinery behind ptipolacycle remains one of the
intriguing puzzles in population ecology. We invgated the long-term population
dynamics of two main vole species: the bank va@kethrionomys glareolysand the red-
backed vole €. rufocanu} inhabiting the primary dark coniferous forestheTstudy was
carried out at the Visimsky State Nature Biospheeserve (Middle Urals, N57°202’
E59°48409', 566 m a.s.l.) three times per year (spring, sunmand autumn) in 1995-2006.
We used arcsin(p) as density index (DI) of smalinmals. The harmonic analyses of vole
time series revealed two peaks of spectral denfist: (weak) on the 1-yr and the second
(strong) on 3-yr periods. According to the phassgchms every year was classified into
one of the three phases: trough (1996, 1999, 2R0@5), increase (1997, 2000, 2003,
2006) and peak (1995, 1998, 2001, 2004). The vpeng densities in the peak
considerably exceeded those in the increase, whemaesponding autumn density was
lower. The log-linear analysis of three way conéingy tables phase(3) age(3)’sex(2)
indicated that age structure is not independenplmase. The lack of matured young both
sexes in bank vole (males only in red-backed violehe peak is a certain evidence for
density dependent asymmetrical scramble competiietween immature and mature
(territorial) conspecifics. When the population exds some density threshold in the
beginning of a reproductive season the maturatfgoveniles would be inhibited. On the
other hand, for successful specialized predataoktion (delayed numeric response) the
sufficient prey density is necessary, as well. Natprisingly, that mustelids (mainly
Mustela nivali were captured every autumn (sometimes in suma@rih the prey peak
only. The vole troughs were observed in the nexrihgp after years when mustelids were
captured in all cases (2°2 table: 0/4/8/0, exasid2- Fisher's test, P=0.002). We suppose,
that seasonality and the impact of specialist gredaare the main causes (at least at the
study area) of observed 3-yr cycles. The intraifigednteractions (self-regulation)
supposed to be stabilizing loop that prevents dmn overshoot and resource exhausting.
The interspecific synchrony of multi-annual dynasnimoth rodents and shrews may be
explained as shared predation.
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The common hamsteC(icetus cricetu a rodent species inhabiting farmland in parts of
west- and central-Europe, has suffered a dramaadiree over the last 20 years in the
western part of its geographical range. Populatiarisrance, Belgium, Germany and the
Netherlands, collapsed mainly due to land-use gifieation. In 2002, a breeding program
was started to reintroduce the common hamstereiNgtherlands. From 2002-2006, a total
of 460 captive-bred hamsters were released at étitos with adjusted agricultural
management, aimed to reduce predation risk. Parthefreleased hamsters and of
(re)captured wild-born hamsters received a radiosmitter. In this way, a total of 379
hamsters were monitored. Predation was the mairtafitgrfactor, with 95% Kkilled by
foxes, polecats, birds of prey, and other predatusvival rate analysis revealed that mean
yearly survival rate varied from 2-22% and was nyaidependent of: a) agricultural
measures, b) origin of hamsters, i.e. wild-borrcaptive-bred, c) gender, d) site of release,
e) month of release, and f) year. Perspectivesldog-term conservation of common
hamster populations on farmland are discussed.
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Although the wood mousé\podemus sylvaticlss a large distribution species, it is scant
the knowledge about its population dynamics inlberian Peninsula. In the present study
it is contributed preliminary data about the spgalgnamics in the Burgos region, north
peninsular.

It has been made seasonal samplings in three awhs different environmental
characteristics: Orbaneja del Castillo, CovanethMnozuelos de Sedano.

The samplings were made during three consecutigktsiby life traps, being revised at
daybreak. The captured specimens were identifispeties level, weighted and sexed. The
reproductive state and the age have been writtem doo. All specimens were marked and
subsequently released. It was applied a captuee which is expressed as (number or
captured specimen / number of trap-nights) x 10 dapture efforts have been similar in
all the three places.

During the first campaign there were captured Zcispens of Apodemus sylvaticus
Orbaneja del Castillo. In Covanera 30 mice wergwed and in Mozuelos de Sedano it
was captured 15 wood mice andiicrotussp. During the spring campaign it was captured
17 specimens in Orbaneja, in Covanera it was cagtBR specimens and in Mozuelos de
Sedano it was captured 4 wood mice amdi&otussp.

The biggest rates of capture obtained for the wmodise were found in Covanera, being
those 27.03% and 26.67%, in December and Aprileesgely. On the other side, in
December, Mozuelos showed a high level, 12.50% jrgiown this to 3.33% in April. In
the case of Orbaneja, it has been observed sibelaaviour but opposite, being this 1.67%
the obtained value in December and 14.17% in Apidine the sampling areas have shown
significant differences at sex rate.

113



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

BEHAVIOURAL DIFFERENCES AMONG INDIVIDUALS -
PERSONALITY OF THE COMMON VOLEMICROTUS ARVALIS

PETRA LANTOVA', KLARA SICHOVA', VERONIKA ROUBOVA',
FRANTISEK SEDLACEK, VOJTECH LANTA?

! Biological faculty, University of South Bohemia. &tisovska 31Ceské Budjovice
370 05, Czech Republic; e-mail: petra.lantova@ sezce
?Institute of Botany, Academy of Sciences of the @zRepublic. Dukelska 135f@bai
379 01, Czech Republic

Selection impact on phenotype is one of the mogbitant issues in evolutionary biology
and ecology. By studying inter-individual variatiowe would attempt to found whether
there is a single best strategy for an individoahdopt or whether there are several viable
alternatives.

The tendency for individuals to differ consisteritiybehavior is quantified as a behavioral
correlation across situations. Therefore, we testedrly 100 common voles in three
experiments (1. New environment test, 2. orientaiio an eight-arm radial maze and 3.
feeding behavior in a cafeteria test) and thenetated behavior among them. Additionally,
we were interested in measuring behavioral depereden the intraspecific competition
(number of animals in the breeding group and sgéa iathe group) and sex.

In the New environment test we monitored frequetatgncy and total duration of various
components of behavior. According to shy-bold cmntin we assigned some individuals
as completely shy or completely bold, whereas rerthaaimals, showing no apparent trend
in behavioral components, occupied the middle pfttiis continuum.

The experiment in radial maze focused on the at@rt and learning abilities of voles
(they had to found and eat all pieces of food).uResrom this experiment are not so clear
but it seems that bold animals made more faultseabeginning but then they learn more
quickly how to optimize their foraging activity.

In the cafeteria test we found out that animalfed#d in consummation of various types of
food and this preference was also dependent opdsi¢éion of the food in the experimental
box. However, this behavior had no relationshipghe personality of the animal, which
contrasted with our expectations. It is probablat tthe forces of natural selection that
promote individual differences for one activity che different from those for other
activities.

Moreover, the personality of studied animal wasthegi dependent on the number of
animals in a breeding group nor on the sex ratithéngroup. We didn't find any difference
in behavior in our experiments between males andhfes.

To conclude, our experiments suggested that itois necessary to live in fluctuating
environments to maintain a mixture of different &eibral strategies but in fact, even in
homogeneous environment interactions between iddals can favor the adoption of
alternative tactics.
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Central Asian mountain voleSticola is a yet poorly known group of voles which belongs
to the tribe Clethrionomyini comprising also redsked volesClethrionomysand oriental
voles Eothenomys Phylogenetic relationships among the three comstt subgenera
(AschizomysPlatycranius Alticola s.s.) as well as their affinities within the tribee still
unclear. Phylogenetic analysis of the sequenceitofchrondrial cytochrome b gene reveals
that Alticola s.I. is not a monophyletic group since the repregaves of subgenus
Aschizomys are closely related @ethrionomys whereasAlticola s.str. and subgenus
Platycraniusform a separate clade. MoreovAschizomysppeared to be polyphyletic as
well, since A. (Ashizomi}y macrotisis part of a well-supported group together wih
centralis and C. glareoluswhile A. (Aschizomyslemminustends to represent the basal
branch within the poorly resolved complex of lineagncludingC. rutilus C. californicus

C. glareolusC. centralisA. (Aschizomys macrotis and two forms ofC. gapperi The
position of the flat-headed vola. (Platycraniug strelzowias the closest relative &f.
(Alticola) semicanuss inconsistent with the monophyly of the nomiwatsubgenus. The
results of the relaxed-clock analysis suggest Mitidola s.s Clethrionomyssplit dates to
early Middle Pliocene. Basal cladogenetic eventhiwiAlticola s.str. can be attributed to
the late Middle - early Late PliocenéA. (Aschizomys macrotis branched from
Clethrionomysdn late Early - early Middle Pleistocene. The pepd scenario of evolution
in Clethrionomyini implies rapid parallel morphologl changes in different lineages of
Clethrionomydike ancestral forms resulting in independent iorigf severalAlticola-like
descendant taxa adapted to mountain and arid pétvap habitats.
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Phylogeographic analyses based on mitochondrial 2Milenced a complex history for
the bank voleClethrionomys glareolusluring the Quaternary, resulting today in several
lineages: "Western" and "Eastern” (with respedttioasia), "Spanish”, "ltalian", "Balkan",
"Ural". The last is characterized by a mtDNA sigmat typical of ruddy vole
Clethrionomys rutilusThese phylogroups are interpreted as the refuéipeated isolation
in glacial refugia. Their differentiation is theoeé recent, being less than 300 000 years.
Morphological criteria cannot compete with molecutaarkers for unraveling such recent
and complex history. Yet, they can shed light angblective context of the differentiation,
and open the potential for a confrontation with fossil record. As a first step, we
investigated the patterns of differentiation@f glareolusbased on its third upper molar.
The shape of this feature was quantified usingwiBoanalysis of its 2D outlines.

The two specie€. glareolusandC. rutilus differentiated some 2.5 - 1.8 Myrs ago, can be
differentiated based on their molar shape. Furtbeemthe main phylogroups df.
glareolusdisplay substantial morphological differentiatidespite their recent divergence.
Gene flow appeared to maintain a relative homoggneithin each phylogroup despite
large geographic distances. This suggests thatntlodar differentiation among the
phylogroups was driven more by drift during gladsdlation and subsequent expansion
that local selection in the modern environments.

Finally, the M3 shape of the Ural lineage is clgajlareolus-like, hence showing a major
discrepancy with mtDNA markers. The further anaysi nuclear genes is require to
understand the processes that led to a bank votpholmgy combined with ruddy vole
mitochondrial DNA.
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The field mice (genug\podemup are generalist murine rodents, with a broad Eanas
distribution area. The numerous species of Apedemusgenus have been grouped into
four genera based on molecular phylogeny. In thesgmt study we focused on the
Sylvaemusind Apodemugroups. We investigated the patterns of shaperéifitiation of
the first upper molar and mandible, in order tordifia the morphological variations among
and within species and assess the relative impmetahphylogeny and geography.

Several species of th8ylvaemusand Apodemussubgenera were sampled from a set of
localities ranging from East-Asia to Europe. We mifeed the shape of the mandibles and
first upper molars using Fourier analyses, appletheir two-dimensional outline.

A high-level phylogenetic signal was first investigd by comparing both subgenera
SylvaemusndApodemusThe molar clearly shows a shape differentiatiorwvken the two
groups, whereas the mandible shape does not seleenatgood marker of phylogeny.

A smaller scale of variation was investigated bguking on a set of Chinese localities
sampling valleys isolated by deserts and high mainntanges, where sevepodemus
species occur in sympatry. Within each speciesimmortant morphological differentiation
separates the populations, suggesting that the taiouranges and the overall complexity
of the landscape constitute an efficient barriegagae flow.
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Studying adaptive foraging behaviour of small mansmander laboratory conditions
reveals how they perceive their environment andnpeently trade off, their feeding needs
and predatory risks. Using a homogenous environrffentpredators and prey mostly do
use the same scale) with evenly spread predatsén we conducted a series of foraging
experiments using wild captured bank vol€gethrionomys glareolysin an arena with 25
food patches, different levels of risk where crdabg using a 2x2 factorial design. Avian
predation risk was simulated by providing cover foe arena or no cover at all, and
additional weasel odour was distributed in the arah any start of an experiment. The
results show that the manipulation of the type emhbination of risks influence feeding
strategies. In addition, the number of visited fegdtations and the feeding effort per tray
change. In save situations (full cover, no odolirtrays are visited, with a lower local
foraging effort but a high overall intake. Is feeglirisky (no cover or occurrence of weasel
odour), the overall intake is reduced, but a hig¢féart in a lower number of trays is made,
resulting in a skewed distribution of space usededianalysis showed a temporal
allocation of risk, depending on the presence @enbe of the weasel. For example voles
delayed their start of activity up to two hours asttbrtened their activity phases in the
weasel treatments. Therefore animals differ betwgeund predation, where temporal
allocation is more important, and avian predatighere spatial allocation seems to be the
better strategy. Video-analysis of foraging acitatwere an useful tool of examining
optimal foraging, for changes of strategies onrap@ral axis play an important role in
antipredatory behaviour.
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Taxonomy of pikas was always one of the knotty f@ots in mammal systematics. Only a
negligibly small number of Palaearctaxa from this genus has ever been revised. More or
less established taxonomy, which was reflected 8QW Il (Hoffmann, 1993), actually
serves as a compromise between fragmentarinesardfrmwledge about pikas and the
necessity of formalization. Application of genetieethods shifted the focus of interest to
the problem of the subgeneric structure, which weflected in MSOW Il (Hoffmann and
Smith, 2005). However, small percent of covetadaand low bootstrap support in recent
genetic studies, do not allow us to make stronglesions about the subgeneric structure
per se. Instead, some «hot topics», study of wbazhgive some appreciable results, have
been clearly outlined. For example, we can markesgnoups such awacrotisroylei and
erythrotis-gloverj phylogeographic study of which will be a noticlalsontribution in
perception of the history of fauna of Tibet andasént country. However, the main
guideline in pikas taxonomy should be conductingafprehensive taxonomic research.
Prospects for development of pikas' taxonomy sedther vague without combination of at
least data on morphology and genetics. A glaringmgde of this thesis is a result of
investigation of the group of "burrowing speciesarfsus thibetana curzoniae dauurica
etc).

An example of comprehensive approach to pikas'nemy is the recently completed
revision of alpina-hyperboreagroup. Combination of morphological, bioacousticda
genetic data allowed to essentially revise the epnhof taxonomy and phylogeny of the
group and made it possible to find the keys forgdastics of earlier problematic
populations. As a result, the group has been stiovaomprise five species-levixa O.
alpina (Altay-Sayan Mts, Hangayn NuruuQ. hyperboreaPolar Ural, Putorana plateau,
Yakutia, Russian Far East, Transbaikalia, Sayan, Migva, Hangayn Nuruu)Q.
turuchanensigterritory between the Yenisey and Lena Rive@s)hoffmanniDutalan Ula

- the Mountaine Range lied to the south-east froenupper Onon Riverl). mantchurica
(territory to the south from the Onon-Shilka-Amuiv&s, except Russian Primorye), the
poorly known taxorO. m. coreandrom Changbai Shan on the border of China and &ore
is preliminary attributed to this species.

119



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

DISTRIBUTION AND DENSITY OF MEDITERRANEAN HARE
(LEPUS CAPENSIS MEDITERRANBEUSND WILD RABBIT
(ORYCTOLAGUS CUNICULUSN SARDINIA (ITALY)

SARA LUCHETTI, ORESTE SACCHI

! Department of Zoology & Evolutionary Genetics, Usisity of Sassari. Via Muroni 25
07100 Sassari, Italy; e-mail: luchetti@uniss.it
2Platypus s.r.l. Via Pedroni 13 20161 Milano, Italy

Mediterranean hare in Italy occurs only in Sardiiiéld rabbit in Italy occurs in just a few
areas in the North of the country, in Sicily andddaa. In spite of the lack of information
about the distribution and the population dynanfithese two species, both of them are
game species in Sardinia. We investigated theildigton of both species by means of
game bag records from 183 game preserves. We siisnaged the population density by
means of nocturnal spotlight censuses from 20@065.We performed one-way ANOVA
to test significance in density differences betwgears or seasons, and the Multifactorial
Analysis of Variance to test for significant intetians between factors (year-season)
possibly influencing population density. Mediterean hare occurred in the 76.6% of the
total surface area of Sardinia. Mean hunting batsities were low: 2 hares/Knfmin=0;
max=30.6; SD=2.75). Taking into account data froinsampled areas, on the whole,
spring-summer increase was of 99.4% and the suraotermn decrease was of 15.3%.
According to ANOVA test, no annual and seasonakdgivariation proved significant.

Wild rabbit range appears slightly smaller as #gecies is present on 71.8% of Sardinia.
Mean hunting bag densities were 8.4 rabbits/*Kmin=0; max=164; SD=16.95). From
spring to summer 2004 wild rabbit population dgngitew by 106.2% and then decreased
by 43.3% in autumn-winter. If we take into accothe data from all the study areas over
the 3-year period, a progressive decrease by 8té¥e spring population was recorded
from spring to autumn. ANOVA test did not show sfgrant variations between years and
seasons.

Both species appeared to be distributed uniforntieneas the range of the mediterranean
hare seemed to be larger than that of the wild itaflihe population density of the
Mediterranean hare resulted lower and more varititale the other mainland hare species,
and the populations of Mediterranean hare seeméd tn decline. The population density
of the Wild rabbit was more variable than that le hare, and in some areas it was quite
high, but on the whole appeared stable.
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CMR is routine technique for studying space usaggrads. Being applied to line trapping
the same efforts give at least six times more sasnjpine could get more data or investigate
more area using transect lines instead of gride @allenge is to reveal sustainable
estimates correlative with a range and indicativespace usage. In this study we test the
technique which was elaborated for shrews CMR.t€hknique imply using of the original
live-traps, were installed 7.5 m each from the gthdth oat flakes whetted with sunflower
oil as bait, checked twice in 1.5 h, so that trapse operative 3 h per day. We use standard
deviation (s) as analogies of the r2. Latter waswsha metric measure correlative with
another estimations of a range. The number of fexgaf individuals recaptured 3, 4 and
more times within distances of +1, +2, and +3s weferred to the total number of
recaptures. This gives us proportion of revealifhiopdividuals in those zones. The portions
of revealing of individuals within zones approacltedhe expected for normal distribution
and the coincidence of empiric and expected pastieere found for individuals with 8 and
more recaptures. Mean s stabilizes after 6-th teca@nd mean s for 3 recaptures made
0.8 from s for 6 and more recaptures. The positbrcenter of activity - x3 (mean
coordinate for 3 recaptures) deviate at distaness than 0.5s for P<0.05. We assume that
6s embrace over 99% of the home range revealdabfoler captures. In fact mean distance
between border captures was slightly less compaar&s but gradually approached to the
value till the 20-th recapture. Taking into accotlnat accuracy of revealing of a center was
+0.5s we used deviation from x3 less than 1.5sa@gexion for stable position, and greater
than 3.5s for moved range. Replacement of the igcibenter correlate with the distance
between the first and the last capture (d). Theadee (L) greater than 3.5s between
subsequent captures was used as a criterion foesident mobility. As result we could
distinguished intensive space usage: L<3.5s, d<38s1.5s, extensive space usage:
L<3.5s, d<3.5s, 3.55 <x3<1.5s, emigration: L<3.853.5s, x3<3.5s, and excursion:
L<3.5s, d<3.5s, x3<3.5s.
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(SOUTH AFRICA)

ZIMKITHA J. K. MADIKIZA

University of Fort Hare, Zoology & Entomology Depaent, Private Bag X1314, Alice
5700, South Africa; e-mail: kim.madikiza@gmail.com

Very little is known about African dormice and evteir current classification and the
number of species are matters for discussion. Véiseseven genera of dormice occur in
Eurasia, only two are recognized in Afriédiomys which is only represented by the North
African, “Eastern Orchard DormouseE (melanuruys andGraphiurus with 14 species. Of
the latter genus, only 4 species occur in SoutAdrica. Two of them,G. ocularisandG.
platyops inhabit rocky hillsides and koppies, while theotwthers,G. murinusand G.
parvus are essentially arboreal. It is on one of thegecies, namely the Woodland
Dormouse G. murinug, that a study was recently conducted. From JW@6 20 May
2007, | performed weekly nestbox checkings and higrtrapping sessions in order to
gather preliminary information on this dormousedsial and spatial organization. The use
of nestboxes by dormice was highest during thevagctbreeding season. Dormice
successfully reared young in the nestboxes. Atptirecipal study site, more than 60% of
the nestboxes were found with nest material or piecliby at least one dormouse, others
had food remains or found empty. Communal nestiag wbvious throughout the year,
with up to 8 dormice sharing a single nestbox, aandcould not only be explained as
thermoregulatory huddling. Cases of communal ngrgieach involving two suckling
females) were also recorded. Male and female iddals were found occupying the same
nestbox, both simultaneously and alternately. Furitiformation on the spatial distribution
of dormice (based on both nestbox utilization aagping data) will also be presented.
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Dental variation in sibling specié@d. arvalis andM. rossiaemeridionalisvas examined to
determine the possible taxonomic value of molatht@eorphology and to assess the level
of interspecific morphological differentiation. Bans of ontogenetic, sex-related and
geographic variation were studied in terms of maliiate analysis of linear measurements
of the first lower molars in 959 karyologically édtindividuals from 45 populations in
Western and Eastern Europe, Caucasus, Ural Mosnt8iberia etc. Our results indicated
that both species exhibited high degrees of ontetieand geographic variability of molar
size and shape; sex-related variability in dengakdres might be regarded as negligible.
Considering intraspecific patterns of age variatand morphological distinctiveness
among sibling species within ontogenetic clasdesthree groups of dental traits could be
established (1 - species-specific characteristicsvg1lg no dependence on age; 2 - species-
related characteristics showing different patteafisontogenetic variability (could be
detected within age classes); 3 - characteristios/sg the same patterns of age variability
in both species). An analysis of geographic vaatindicated thaM. arvalis exhibited
differentiation within the species range coincidiwih the pattern of distribution of two
karyotypic forms,M. arvalis 'arvalis'and M. arvalis '‘obscuruswhose taxonomic status
could be regarded as debatable. The differencectdéle withinM. arvalis range were
less pronounced than those found ambhaarvalis andM. rossiaemeridionalishowever
they should be taken into account when establisbiagnostic criteria. Considering the
problem of taxonomic identification, it was showmat discriminant function analysis
provided the highest number of correct classifaai (up to 100%) when regional data
were used. Discriminant functions derived from tteta on the whole ranges could be
regarded as less powerful providing 78-88% of airrelassifications for M.
rossiaemeridionalisand M. arvalis and 71-76% for karyotypic forms withid. arvalis
The results were interpreted with respect to a lprabof identification of fossil data on
sibling species of common voles.
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European pine voleMicrotus subterraneysexhibits the highest within-species genetic
variability among the representatives of subgemasicola and two karyomorphs are
known (2N = 52-54). Populations of voles with 52athosomes occur at the centre of the
distribution, whereas those with 54 chromosomes fatmd at range peripheries. We
sequenced genetic markers with maternal (mitochahdNA) and paternal inheritance (Y
chromosome) as well as markers on the X chromogbatere inherited from both parents.
We found deeply divergent evolutionary lineagesgeaant among molecular markers,
which do not correspond to the distribution of th® karyomorphs. Divergence between
Europe and Asia Minor is smaller than divergencéhiwi the Turkish part of théd.
subterraneusdistribution. The lineage that colonised the latgarea is spread across
Central and Western Europe. Our data indicate Mhasubterraneussurvived the last
glaciation in multiple refugia in Turkey and Eurodénese results are discussed in regard to
the role of glacial cycles for the rapid speciagwacesses in the genMBcrotus.
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Fossil populations of the water volérgicola) are matter of detailed analysis by small
mammal palaeontologists dealing with Quaternatigtraphy during the last four decades.
Most of the available studies are based on dentatphology, in particular on
morphometric characters of the first lower molar/IM Arvicola M/1s, indeed, show a
consistent morphological variation related to ggaal time. One of the features, which
show evident general trends, is SDQ Index (Enaniiééf@ntiation Quotient, by Heinrich
1978). This index accounts for the different thieka of the enamel walls of dental
triangles of the water vole M/1s.

In the present contribution four morphometric pagtars measured on several samples of
fossil (Middle to Late Pleistocene: 600 - 10 kad axtantArvicola populations from
Southern (ltaly, France) and Central Western Eur¢@ermany, France and other
countries) have been examined based on originareasons and data derived from the
literature.

The results evidence that there are apparent €liféers between extant Italian samples and
those from the other considered geographical atieaaddition, such differences can be
traced through all time horizons back to 200 ka.a@lbe geographical pattern of
morphometric data also point out the occurrencesofarkable differences in few Italian
samples, located at the North Eastern and Northtédesside of the peninsula. This
observation is a clue that these mammalian populativere influenced by faunal elements
from the neighbouring (South-Western Mediterran€zemtral- and Eastern European) sub-
bioprovinces.

Eventually, the observed chrono-geographical patsrongly supports that the Italian
Arvicola represents a subspecies distinct from the othetr@leand Western water vole
populations grouped withilrvicola terrestris Such possibility is also supported by the
results of molecular phylogenetic studies on ex#@amicola carried on by Wust-Saucy
(1998) and opens up new prospects for further rekem this topic.
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Common dormouseMuscardinus avellanariysis a vulnerable species in most of its
geographic range. Woodland fragmentation is theorfagctor of its population decline. In
order to plan adequate protection measures foisgigsies, a basic knowledge of its habitat
selection is required. In this study we gather itltainformation about the habitat types
selected by the species during its nocturnal dgtivihe study was carried out in the
Natural Reserve "Castel di Guido" (near Rome, 4N542°31'E), a mosaic of woodland
types consisting of natural patches (thermophilmiged oak woodland) and artificial
patches (planted tree stands belonging to bothddeas and evergreen species). On the
whole, 25 dormice (15 males and 10 females) weptuoad using nest-boxes and fitted
with radio-collars. Radiotracking was performedsir sessions lasting three weeks each:
three sessions in autumn (November - December ZIBL and 2005) and three in spring
(March - April 2004 and 2006, April - May 2005). iaice were tracked every night. The
position of the animals was established by obsgrthiem (homing-in method) or by cross-
triangulation, receiving the radio signal on fodte fixed-kernel method was used to
calculate seasonal and weekly 90%, 50% and 70% heamges. The use of different
landscape elements by dormice was compared to #waiilability using compositional
analysis at two spatial scales: (1) home rangestugly area, and (2) locations vs. home
range. Compositional analysis showed that the &tbitlection performed by dormice was
influenced by the seasonal distribution of resosirte autumn, either for the study area or
home ranges dormice preferred natural patches vtheyefound food (acorns) and shelter
(evergreen cover). In spring, pine stands played rttost importat role, but also maple
stands and natural patches were utilized by dormidéereover, during the spring, the
ranking of habitat types changed throughout the kaiedt was probably due to the
exploitation by dormice of different, patchily-disiuted food sources as the season
progressed. Because of the low mobility of the Emeand its small home ranges, we
thought that the second scale (home ranges vsy stoeh) offered a more realistic
information, respect to the first one (locations kkeme ranges). For example, the latter
analysis assigned a high rank to open areas, Wiglsecond scale analysis recognized the
lowest rank to the same habitat type.
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The mountain hard,epus timidusis a northern Palaearctic species that ranges fhe
Baltic countries to the Pacific Ocean, with sevésalated populations in Ireland, Scotland,
Poland, Alps and Japan. This distribution most pbip resulted from a postglacial
expansion to the north, following the deglaciatafrthe land. Recent analysis of mtDNA
diversity suggests that it has a phylogeographitepatypically ascribed to arctic species,
with a general lack of geographic structure, exéepthe isolated populations, and a major
population expansion possibly during a glacial geriHere, we analysed mitochondrial
control region and cytochrome b sequence variaifo#i7 L. timidusfrom the Alps, one of
the species' isolated populations, and comparéthit tvat found among other Euro-Asiatic
populations. Interestingly, we found in the Alpipepulation a genetic diversity of the
same order of that a&f. timidusover its range (1.9% and 2.3% respectively). Tag@dtype
network shows that these haplotypes belong es#igribawo highly differentiated groups
(2.3% uncorrected net distance) which we found &weha correspondent geographic
structure (group A in the East and group B in thest) The results suggest that the
postglacial colonization of the Alps hy timidushad multiple origins and this mountain
chain can now be working as one, or multiple, igigezial refugium to this arctic species.
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The phylogeography of the striped field mous@odemus agrariugN=164) has been
studied throughout its distribution area from Chamal the Russian Far East in the East, to
Western Europe in the West). The mitochondrial clytome b was sequenced for these
animals and the obtained dataset was analysed d#fegent phylogenetic reconstruction
as well as other methods adapted to phylogeography.

We evidenced that animals from China are sepafabed the remaining populations since
at least one million years. This can be attributethe island character of this region caused
by strong biogeographic barriers (Himalaya, Tibe®éateau, Gobi desert.) preventing gene
flow between Chinese field mice populations ands¢hof the Palaearctic regions. The
Russian Far Eastern populations appear strongbciaded with populations from Central
Russia as well as Western Europe. Moreover, theERatern striped field mice are also
characterised by a high level of genetic diveragycompared to the other ones. This result
strongly suggests that the Russian Far East wasoalation of origin for the striped field
mice and that it is from there that it colonised #ntire Palaearctic region. In contrast, the
extremely low levels of genetic diversity charasi®lg contemporary European
populations suggest that they derived from a vergent colonisation of Europe, probably
during the Early Holocene.

128



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

POSSIBLE INVOLVEMENT OF A WHOLE ARM RECIPROCAL
TRANSLOCATION (WART) IN THE EVOLUTION OF AN RB
SYSTEM OFMUS MUSCULUDOMESTICUSFROM GREECE

GEORGE P. MITSAINAS, EVA B. GIAGIA-ATHANASOPOULOU

University of Patras. Section of Animal Biology, @tment of Biology, University of
Patras, GR-26504, Rion, Greece; e-mail: mitsain@apar

It is now common knowledge that the Euro-Mediteei@m natural populations of the house
mouseMus musculuslomesticusre characterized by an extensive chromosomaatiai
due to the appearance of Robertsonian fusionsi(Rifne karyotype. Thus Rb systems are
formed, consisting of Rb races whose karyotype maiggy deviates from the typical all-
acrocentric form (2n=40) to as low as 2n=22.

In Greece, it has been established that there aixistist three Rb systems, one of which is
among the oldest known, covers the area of NW-VWieinese and consists of at least
three Rb races, with 2n=30, 28 and 24, respectiVelyad been previously suggested that
these races were formed, according to the "Multileceeding Mutations" model. In that
context, the two Rb races with 2n=28 and 2n=24, heye differentiated allopatrically in
the past, since they are characterized by monoiadaebmology: the former has Rb (3.6)
and the latter Rb (1.3) and Rb (4.6). We herebyssigthat, alternatively, the two races
may be connected through a type 'b' Whole Arm Recid Translocation (WART). In that
case, either race could be a potential precursothefother. Apparently, was such a
possibility true, it would modify the expected pbgenetic relationship among the Rb races
of the system.

With this opportunity, a hypothesis is suggested hmw the Rb system of NW-W
Peloponnese may have achieved its current formipdaklso into consideration the
historical context of the area and the contributidtommensalism in the dynamics of the
natural populations of the house mouse, as well #ee fixation of Rb fusions.
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Squirrels, caching cones or seeds in small holéseifiorest floor, have an important role in
conifer seedsdispersion and, therefore, contribot¢he natural regeneration of forests.
Seeds of arolla pinéP{nus cembrado not have wings for wind dispersion but depend
caching by animals for germination the next sumnoreover, squirrels are known to
disperse spores after consumption of epigeous gpdgeous fungi, that in alpine forest
habitats represent a considerable food sourcegdiairrels from late spring to autumn. To
investigate ecology of Eurasian red squirrel (3guwulgaris) in alpine forests we started
our studies in an arolla pine dominated area o&98Hhe southern Alps, Italy, in 2001. We
monitored conifer seed production and consumptipodunting cones on target trees every
two weeks in order to to explore the extent of sgemtiation and caching by squirrels and
other food competitors such as the nutcracker fRaga caryocatactes). Two plots of 200
m? each, were used to monitor epigeous fungi prodoctnd four circular plots of 3.14
m2 each, were established nearby each of the tweapping points and the ground was
searched for epigeous fungi. Number of hidden seetts counted in 80 plots of 2.5’m
from spring 2005 to autumn 2006. During captureksracapture sessions carried out in
spring, summer and autumn each year, we colleéiadsamples for genetical analysis and
fecal samples to investigate the presence of fusigates and to compare presence in the
diet with availability of epigeus and hypogeus fuag the study area. Coat polymorphism
was investigated as well, to test whether one & three morphs (red, black or
intermediate) had a higher fitness then others writkbitat-related environmental
conditions. Seasonal sessions of radiotracking haem made in autumn 2002, spring and
autumn 2003 and 2005 to analyze space use by sluélated to previous year seed
production. This poster illustrates some intergstoharacteristics of the ecology of

squirrels in this particular forest habitat revelaby this multidiscplinary approach
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Geographical distribution and species richness @ammals, and in particular in rodents,
seem to be highly dependant on climate. The gebgralpdiversity of several rodent sub-
families has been studied and is clearly not rargalistributed. The arvicolines have an
holarctic distribution and are very well diversdign the most Northern areas. At the
opposite, murines are only found in the old Womd are particularly numerous in tropical
and sub-tropical regions. Sigmodontines are disteith only in the New World. For these
rodents, the correlations obtained between climgigrameters, as mean annual
temperatures or precipitations and number of speei® high. They can be considered as
good bioindicators of climate changes. These wiatips yielded to quantification models
based on linear regression that can be then applredossil faunas to estimate past
temperatures.

Thus species richness has been compiled (1) inosigntines for 270 extant local faunas
from North and South America, (2) in arvicolines 850 extant local faunas from Old and
New World and (3) in murines for about 180 extartal faunas from the old World with
respectively the corresponding climatic data (m&amual, monthly minimum and monthly
maximum for temperatures and precipitations). Lofainas represent homogeneous
ecosystems and they cover surfaces ranging frommi up to 50000 ki but they
generally are less than 1000 knmAnyway, there is no correlation between areas of
localities and numbers of species in the fauna. rEfaion between the number of species
and the present day temperatures is high=(R.848 for sigmodontines and R 0.828 for
arvicolines). This relationship means that morentt8®% of the species richness and
distribution is controlled by temperatures.

To compare and validate these temperature estimaiggen isotope composition of
biogenic phosphates from vole teeth was used. Amex isotope fractionation equation
was determined by using present-day European dingcdooth phosphate, and then
applied to the Late Pleistocene karstic sequenceGafny. The oxygen isotope
compositions of arvicoline teeth record variatiomsmean air temperatures (from 0°C to
15°C) similar to those obtained with the speciebnéess (from -2 to 12°C).

This relation to the climate is clearly higher tbe small mammalian species, as rodents,
than for the large ones, as ungulates, for whiehditermination coefficient is only equal
to 0.3.
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For a long time, morphological differentiation iizes and shape has been related to many
aspects of systematics, biogeography, ecologissilalition or even biochronology. However
the relationships between variability in size ahdpe on one side and the related changes
occurring with time or climate are usually complmd difficult to understand and interpret.
What kind of relationships can be described betvabape and biotic/abiotic environments?
Morphological variability is here illustrated foifférent vole species on both extaiti¢rotus
arvalis, M. (Terricola) savii and Chionomys nivalisand fossil specied. (Terricola) grafi
from Bacho Kiro (Bulgaria, Pleistocene) ahticrotus arvalisfrom Gigny (Jura, France,
Pleistocene). Morphology is usually investigatethgiiometry or outline analysis on the
first lower molar.

For the living species, the morphological analysiows that (1) at a regional scale,
morphological variability is clearly in relation ggeography and consequently to climate and
environment; and (2) at a local scale, the morpficdd variability can be due to the
fragmentation of some particular areas leadingatation of small populations characterised
by different morphotypes. For exampleMn arvalis a morphological analysis has been done
on several French populations and shows that thiability is a function of continental
gradient or altitude. InM. (T.) savij the analysis has shown a clear morphological
differentiation between north-central and south ytajions and the isolation of the
populations from two regions of the Padana plaien@to and Emilia Romagna). Two
hypotheses can be proposed to explain this diveggdn- the important change of this region
due to human activity; 2 — the complex hydrographthis plain.

For fossils ¥. grafi andM. arvalis), the morphometric analysis shows that the tob#ps is

in relation to climatic and environmental condisoBut, for both fossil and living species, a
direct relationship between the cause (climate) #Hred effect on tooth (morphological
variability) is difficult to interpret. What is thsignificance of the response? Adaptation in a
particular landscape? Or genetic answer, or phpitoplasticity? In voles, one hypothesis
can be that more the tooth has cusps, more thentde is important in cold and dry
landscapes with a better resistance to the abrasion
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This reseach was devoted to study urban populatiéribe field mouse inhabiting two
places (A, B) of Tomsk — one of the oldest Sibegddies. Some ecological characteristics
(number of individuals, reproduction, demographitructure, mortality, helminth
infestation), behavioral peculiarities and humarainunity were studied. More than 600
specimens oApodemus agrariuduring 20 years period was investigated. In halit#te
field mouse was dominant (98-100%), while in habBavaried from 10% up to 12% in
different years. The number of the field mouseiia & was on average three times higher
(P < 0.05) than in siteB. The investigated populations differed by dynamiufs
demographic structure: males (60-65%) prevailed famales in population A as well as
the percent of overwintered mice (40-50%). In papiah B the youngs-of-the year (80-
90%) dominated that is typical for age structursmfll rodents during the summer period;
prevalence males here was more expressed (75 ).8Bdh populations were infected by
nematodeHeligmosomoides polygyrusith a higher prevalence in A2€0.05). Average
fertility and scope of fluctuations of litter size the population A was higher than in the
population B. Smaller litter sizes (48 0.35) bring overwintered females in the early
spring. In summer their fertility considerably gmwn different years it changed from 8.6
+ 1.5 up to 9.5 1.4. Humoral immunity estimated by the relatiotesp antibody-forming
cells to body weight of mature females in the papah A was higher (319.5 37.4) than

in the population B (160.4 23.2). As a whole the very high fertility of fereal can be
caused by high mortality of the youngs-of-the yedrsummer generations. As we
established early young mice in the age of tilld&ys have the least immunoresistense.
During this period most of them leave jacks and loarexposed significant mortality. On
the other hand the large litter sizes in the pdmriacombined with the absence of
interspecific competition and the weakened pressifireredators can be considered as
some kind of the compromise (trade-off) the lifeley allowing to direct a significant part
of energy resources not only on reproductinr also on maintenance of high level of
humoral immunity though a high level of populatidensity, high fertility and significant
helminth infestation assumes significant immunosssgion. Experimental studying of
behaviour has shown that adult males from the tedlgopulation 4) have smaller
locomotor and exploratory activityp€0.05). Besides their behavior in the pair wisd tes
was less aggressiv®<0.05). Thus synurbiziering population of the figttbuse (A) has
features characteristic for synanthropic specighe- house mouse. It concerns spatial
distribution of animals during the various pericafstheir life. Winter transition in the
greenhouses provides the big survival rate, prosp@ebably, to the reduction of the body
sizes. The behavioural peculiarities of animalsfriis population testify to presence of
the selection directed on preservation of lessexgive individuals.

133



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

SEASONAL AND AGE DYNAMICS OF REPRODUCTIVE ACTIVITY
OF THE STEPPE VOLE

[. MOTMILLERE, T. ZORENKO

Department of Biology, University of Latvia, Kronda bulv. 4,
Riga LV- 1586 e-mail: zorenkot@lanet.lv

A long-term keeping a steppe vole in the captivityealed such a fact that a part of the
animals do not breed (approximately 30-40% of femalnd males). The founders of the
colony were caught in Kalmykia and since 1994 thaye being kept in the laboratory of
ethology. The aim of the present research wasdtuate the fertility of males of the steppe
vole Microtus socialisand to find out the factors, which defines theprosluctive success.
Males of the steppe vole are able to breed at gleeflom 3 to 12 months. Only several
males breed at the age of 2 months, since theitagegiands are not developed enough
morphologically and functionally, it especially a@mins seminal vesicles, which provide
liquid environment of sperm. The intensity of spatayenesis of males at this age is low,
the developed spermatozoa are practically absettieve are very few of them. By 3-5
months, the genitals of 40% of males not only iaseein size and mass, but also the
spermatogenesis proceeds more actively, of whatintrease in the quantity of active
spermatozoa in the epididymis is evident (denslty %). Sequentially, 60% of males have
a lowered level of the spermatogenesis alreadyigiage (density 15.6%). At the age of 6-
7 months, a part of the animals with the lowergataductive qualities is decreasing and
makes up only 30%, while the density and mobilitwpermatozoa of voles remains rather
high.

In the period from 8 to 12 months, natural selectocording to the reproductive qualities
takes place. A part of males with the lowered spdensity makes up from 15 to 30%.
Beginning from the 1®month, the sexual activity is gradually fading. Epermatogenesis
is gradually becoming slower, the density of spe¢oxn@a is lower for 20% in comparison
with young males, but the mobility remains at theme level. The data of the
morphological showings of the reproductive orgahmales correlate with the showings of
sperm. The reasons of saving the males with therdedvreproductive abilities in culture
are different: the genetic factor, deficient prorgspermatozoa with nutritive materials. It
can be supposed that in the conditions of the &boy keeping, a slightly increased
number of steppe voles can be pointed out whicluéntes not only on the number of
sexual contacts but also on a scent-signal fieldaAesult, the males’ spermatogenesis can
be destroyed because of destructive changes dkttes that leads to the decreasing of
some developing spermatozoa as well as their niybili

In culture, the steppe vole has an ability to brdedng the whole year, nevertheless, the
most successful breeding proceeds in spring andmaut In summer and winter, the
reproductive success decreases and only a paolex freeds.
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Apodemuss one of the most abundant components of rodentunities in south Western
Europe. In some places of Southern France and &lort§pain,A. flavicollis and A.
sylvaticus occur together in sympatry and are trapped in shme lines of captures
(syntopy). Despite a clear genetic discriminatioeré are still some difficulties to separate
the two species if we rely only on external morpiggl and it was interesting to study how
syntopy may affect the morpho-anatomy of theseispec

Consequently, we used a morphometrical approacbrder to assess the population
variability and study the impact of syntopy on the species.

The material analysed here is composed of A3dylvaticusand 30A. flavicollis collected
from 1994 to 1996 during four fieldworks in threscdlities from the Spanish and French
Pyrenees (Eugi, Areu, Montseny). Skull and mandibdistances were used in multivariate
analyses (PCA, DA) on genetically determined speoisn

Species are well separated by using PCA and DAnanébund that both species could be
discriminated by their form (size and conformatiomjth a notably larger size for
Apodemus flavicollis

Log shape ratio analyses displayed some differeotémm between the two species. The
age and sex effects were tested through ANOVA atNRIVA and are strong in these
taxa The locality effect was tested on mandibles dadl.s

In the Pyrenean region the two speciesApbdemudisplay an important variability. It
seems that despite an old date of divergence baetwee two species they still keep
globally very similar morphologies but morphometenalyses separate them easily. Is
syntopy acting as a pressure on development angholmgy? Other studies show that
sympatric species generally display character digghents. Patterns that we observe here
are consistent with a character displacement, tiealess we need further study to confirm
this hypothesis. Anyway at the population levele amotices form differences between
species and changes in form between populatioribeobpecied\. sylvaticusin allo- or
sympatry.
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Bathyergids, commonly known as African mole-rate #fossorial mammals distributed
throughout sub-saharan Africa who use their teethdig the tunnels they live in. The
family contains six genera. Primarily on the baxfisnolecular data the gen@yptomys
was split and the new gen&sikomyswas erected for the mole-rats occupying the south-
central African savannahs and the savannahs ndrtheoequatorial rainforest belt. A
landmark based geometric morphometrics approach been used to investigate
morphological divergence betwedfrukomysand Cryptomysand to look for possible
adaptive trends in the mandibles. Preliminary ppaccomponent analysis and thin plate
spline analysis reveals localised differences beitwie genera. Notably the shape of the
coronoid process may be different between the fsaiminary Canonical Variate analysis
gives an indication of interspecific variation argdfukomysspecies.
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The Italian range of the snow vole covers the Apd Apennines. The northern and central
Apennine ranges show to be separated. The moredabtirecords come form the Tuscan-
Emilian Apennine and from the massifs of Gran Seamsth of Maiella to which further
records are added, coming from other mountains sisckthe Apuan Alps, the Abruzzo
National Park, the Mount Greco (30-07-1996, F. Comers. obs.), the Duchessa, The
Matese (the last record dating the 80s of the titntentury). The species’ real presence
on the Sibillini and its persistence on the maséifMatese need to be confirmed. Its
presence in Calabria - apart from literary recastisincertain reliability - is supported by
one specimen caught in 1970 around the lake C@dét Hist. Mus. La Specola, Florence,
cat. n. 7448). Till now this is the most southexaard for Italy and it is clearly separated by
the remaining part of the Apennine areal distrimutof the species. For 50 sites we were
able to analyse altitudinal distribution that shatws snow vole living in a range between
805 e 2925 m a.s.l.,, mean 2051 m, SD=574. Accgrttirthe altitudinal layers we had the
following results (inside the parenthesis the nunidferecords): 500-1000 (1); 1001-1500
(4); 1501-2000 (21); 2000-2500 (13); 2501-3000 (11)
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The mountain hareLépus timiduy is a palearctic species with a typical arctighad
distribution. In the Italian Alps, that constitutee southern edge of its range, it has a patchy
distribution in suitable alpine habitats above at@mns of 1500 m. These selected habitats,
such as coniferous forests close to alpine pastmdsconiferous and broad leaf shrubs,
often occur as fragmented patches in the heterogesrapine landscape. There is very few
information on the ecology of mountain hares inAltygs and the effects of habitat structure
and composition on space use and distribution akeawn. We explored habitat-space use
relationships by monitoring two populations occuqgyidifferent habitat types (one
composed of a homogeneous dwarf mountain piieué mugd woodland, the other a
mixed woodland of spruceP{cea excelsp swiss stone pineP{nus cembrg mugo pine
(Pinus mugp and larch larix decidug in upper Valtellina, Sondrio province, using
capture-mark-recapture and radiotracking.

During the first two years of the study, 34 haresencaptured with live traps and long nets
and individually marked with ear-tags and radiolarsl. The average annual and seasonal
home ranges were estimated with 100%, 95% MCP &84 fixed kernel methods. We
found no effects of sex, age (adults versus jueshidnd study site (habitat type) on mean
annual home range size. Overall, annual home raigesir alpine populations were
smaller than the ranges documented for North Eyropeere suitable habitats are
contiguous and spread over larger areas in congpansith the fragmented alpine
environments.Interestingly, and in contrast withngnaother small and medium sized
mammals, mountain hares seem to have a homogeseatial behaviour pattern within
the home range, since incremental cluster polygatyais did not reveal the presence of a
true core area. Finally, home ranges of individhares of either sex overlapped
considerably, suggesting absence of territoriabletur.
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Spiny mice are social rodents living in family gpsuand aggressive interactions between
members of family may occur. We assessed basedireds| of glucocorticoid metabolites
(GCM) in two populations of spiny mic&¢omys cahirings commensal from Cairo and
non-commensal from Abu Simbel (southern Egypt) thiier not only in appearance, but
also in some behavioural traits.

To collect faecal samples, we constructed a spegjarimental cage with wire bottom (for
collecting faecal samples). Family group lives desithe cage, during sampling are
experimental individuals closed in lateral partgyt are allowed to olfactory and visually
communicate with animals in the central part. Tlesign allowed (1) regular faecal
sampling from tested animal without any disturban@ social communication among
sampled animal and the other family members dwamgpling.

For the determination of the amounts of cortisotahelites (CM), we used axfpregnane-
3B,11B,21-triol-20-one enzyme immunoassay (EIA), whickkognises GCM with a &
3B,11B-diol structure. This method was physiologicallyidated by an ACTH challenge
test. Administration of ACTH significantly elevatéevels of GCM in faeces defecated 4
hours after injection.

The results showed no effect of rank and only allsaffect of sex (higher levels found in
females) on GCM concentrations. Thus, the hyposh#sat dominant males are more
stressed than other functional groups may be mjecSurprisingly, there was a
considerable difference among family groups. Thisyrbe interpreted as a substantial
effect of social relationships within each partaujroup.

The commensal population exhibited much higherltesé GCM than the desert one. This
is consistent with behavioural differences of theled populations - commensals are more
active, but simultaneously also more anxious. Bumhary adaptation to living in buildings
is suggested as the ultimate cause of these pbgsial and behavioural differences.
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The cranio-dental features of the Sardinian haepus mediterraneud/agner 1841 today
considered as a subspecied oftapensishave been compared with thoselLofcapensis
from the type locality, in order to clarify the tanomic status of this insular population.
Sardinian hares show unique cranial features, stgraiit the high protrusion of the frontal
bone between nasals and the particular shape odagital processes, which have oral
parts diverging forwards and aboral parts converdiackwards. When compared with
capensis Sardinian hares have a smaller skull size, deatefl by most measurements.
However, Sardinian hares have a higher posterigomgatic width, resulting in a wider
braincase thah. capensisand larger ventilation orifices and arterial foiaa, e.g. higher
values of anterior nasal width and postpalatal hvidtriables.

Dental morphology differs as well in both specibs.contrast toL. capensis Sardinian
hares show in most cases a p3 with a longer antéolme, a smaller hypoconid, no
paraflexid or parafossettid, stronger crenulati@pt in the hypoflexid enamel and no
cement in the incisor groove.

The differences in cranial and dental featuresastiBian hares with respectlto capensis
clearly indicate its taxonomic status as a validcaps independent &f capensisbeingL.
mediterraneushe appropriate name to be used for this populatio
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FEEDING BEHAVIOUR IN FOSSIL RODENTS: NEW
METHODOLOGICAL APPROACHES
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In the last few decades, new approaches have lmatoped to help defining the palaeo-
autoecology and synecology of fossil mammatea and to correlate structural change of
environments and palaesocommunities with climatidateons. Invaluable information for
palaeoclimatic and palaeoenvironmental reconstinctan be deduced by studies on
trophic structure, and several attempts have bestenfor defining feeding behaviour of
large mammals. There are several morphologicalufeat of the skull, mandible and
dentition that are well correlated with dietary pt#ions, and thus can be used for
estimating the feeding ecology of extitakxa

Furthermore to defining trophic categories gregbanance got the analysis of the tooth
wear defects produced by the attrition and abragivicrowear). Indeed the alimentary
habits of vertebrates (reptiles and mammals) caddzkiced from microscopic scars on
tooth enamel, result of direct contact between faod tooth or tooth and tooth, and
influenced by masticatory dynamics, enamel striectmd tooth morphology. Microwear
can form or wear out quickly, even daily. Therefaestudy of the microwear of a
palaesocommunity can give significant informationoab the preferential diet in the
considered time. Nonetheless, thus far very fewnor study have been devoted to
microwear analysis of molars in small mammals. &Bosound reconstruction of dietary
adaptation in fossil rodents it is imperative tookum microwear patterns deriving from
different feeding. For this purpose, 7 specimendgbdes glareolugboth sexes) have
been feeded with a controlled diet: the first orithviruit (apples), other two with cereals
(respectively barley and oats) and the latter fauith grass containing an high
concentration of phytolithes (Gramineae spp.). ide¢ther has been used to sacrifice the
specimen. The skulls have been removed, skeletigdarder beetles (Dermestidae) and
washed with H202 (30 vol.). Successively, teetifamars have been observed by SEM
(Scanning Electron Microscope) and by metallograpiricroscope to identify tooth
microwears. This study will constitute the basis émy successive application to fossil
specimens.
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Movement patterns of the Korean field mougg@dqdemus peninsulpavere compared
before and after forest road construction to inges¢ whether forest roads act as
movement barriers for small mammals. Field miceemeapped in a deciduous forest in
Jincheon, South Korea, with 200 Sherman live tsmisn a 20x10 grid configuration with
10 m spacing between traps. The pre-road trappidgagas centered on the future location
of the road. When constructed, the road bisectedr#tpping grid and resulted in a 10 x 10
grid of traps on either side of the road. Trappirag conducted for 2,000 trap nights in July
and August both before (2005) and after (2006)sbread construction. No difference in
home range sizes (100% minimum convex polygon) v@sd before and after
construction (P = 0.18). Movement distances algb rdit differ (P = 0.72). However,
parallel movements were longer (P = 0.05) and mevesnperpendicular to the road
tended to be shorter (P = 0.06) after construdtiam before construction. Although field
mice did not exhibit directional movement beforadaonstruction (0.05 < P < 0.10), after
construction mouse movement paralleled the rod@Rf< P < 0.05). No mice appear to
have crossed the road. These results support thethesis that forest roads may act as
barriers that alter movement patterns of small mafam
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Home range shape of the Korean field mouspoflemus peninsulpevas studied to
investigate a barrier effect of forest roads onlemammals. Five ‘edge’ field mice were
captured within 10 m of a deciduous forest roadiicheon, South Korea; an additional
five ‘interior’ mice were captured >50 m from thead. All 10 mice were fitted with radio
transmitters and located by telemetry between t6antimes (mean = 45.3) over a period
of 4 to 18 days (mean = 14.7) in October and Nown#)06. Home range shape of the
two mouse groups, as determined from point locatiaras analyzed with the Jennrich-
Turner method, a comparison of the minor and maj&s of an oval-shaped home range.
The analysis demonstrated that the mean ratio @frmraad minor home range axes of edge
mice was smaller than that of interior mice (0.2583.0425 and 0.4804 + 0.0901,
respectively), i.e., mice along roads had elongditeche ranges while interior mice had
more rounded home ranges. These results suppotiyihethesis that forest roads may
impact small mammal movement patterns and homeerahgpe through a barrier effect.
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PATERNITY AND RELATEDNESS IN THE NATURAL POPULATION
OF THE SOLITARY BATHYERGID, THE SILVERY MOLE-RAT
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The African mole-rats (family Bathyergidae) are teutanean rodents that form a wide
range of social systems varying from solitary tesamial species. Based on the spatial
distribution of burrow systems, low population degnsabsence of sexual dimorphism and
expected limited aboveground movement, it was asduiimat solitary silvery mole-rat has
monogamous mating system, but until now no gertztta were available. The aim of this
study was (1) to check the litters containing atstethree embryos for the occurrence of
multiple paternity (2) to analyse in detail the graity and relatedness in one population
living in miombo (Brachystegia woodland) in Malawi.

Ten litters with three or more offspring originagifrom five localities were examined by
using eight polymorphic microsatellite loci to idiéynthe number of fathers siring the litter.
Furthermore, 54 specimens from one population (8 Mpalanganga estate, Zomba,
Malawi) were captured and sampled for relatednaatyses (four adult and three subadult
males, twenty-four adult and seven subadult fematekssixteen offspring in eight litters).
By using Cervus 3.0, we identified the most likphrents for each offspring.

No multiple paternity in larger (3 offspring) lit i.e. maximum of two paternal alleles in
one litter was observed. We identified the fath&thwee litters from the Mpalanganga
locality - all these litters were sired by the sama&le. In seven subadult mole-rats born in
previous season, we revealed the mother and incimes we identified the father. Again, it
was the only one male who fathered these subagultdifferent of the male that sired the
offspring one year later) indicating variation irale reproductive success. The distances
between burrow systems of mates were up to 370ndigdting the importance of the
aboveground movement of the Silvery mole-rat, astén the breeding season. If mole-rats
return into their burrow systems, they have to pssgpreviously unexpected) excellent
homing and navigation skills.

The pairwise relatedness was calculated for alltadhd subadult individuals to determine
if there is any correlation between distance ofrdws and the relationship of their
inhabitants. We haven't found any correlation betwdistances of burrows and pairwise
relatedness suggesting important dispersal behaviou
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The ecology of the mountain hatlegpus timidusis poorly known, but the conservation
status of this boreal species is likely to be silpraffected by land use changes, habitat
fragmentation, over-hunting, climate change and pmtition with the brown harel(
europaeuls Previous genetic studies have indicated a ldclbhylogeographic genetic
structure in this lagomorph, suggesting that iteofmrmed a large panmictic population.
The present study focuses on the pattern of gematiation of the mountain hare in the
Eastern Italian Alps. The analysis of mtDNA sequesnef 77 individuals from five valleys
reveals a surprisingly strong genetic structure: iaplotypes from the alpine individuals
are clearly divergent from those from other Euratisisites, and they can also be divided
into two highly distinct and monophyletic groupsrresponding to mountain ranges east
and west of the Adige Valley. However, this reggltonly partially confirmed by the
analysis of eight autosomal STR loci, and the éffet differences in sex-specific dispersal
and climatic oscillations on these genetic pattemesdiscussed. In addition, the analysis of
119 European brown hares from the same area demat@ssthat hybridization occurs
between the mountain and brown hares in our stoely, aesulting in bidirectional genetic
introgression. We conclude that the relict alpirgydations of the mountain hare could
preserve a considerable fraction of the overalletjervariation in this species; however,
climate change is likely to result in a dramatisdaf habitat and increasing competition
with the brown hare. Therefore, these results esipbahe urgent need for management
plans specific to alpine populations.
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Survival and dispersal of the Brown hare in twotpcted area of Northern Italy were
evaluated by tracking 36 radiocollared individualfie land use of the first study area,
called "Vistarino", was predominantly monocultudsize and maize (44.7%) and poplar
groves (13.7%). The second study area, called &bPena”, was characterized by smaller
field sizes and by rotational farming (winter weathd barley and lucerne) (40.9%).
Spontaneous vegetation was limited to the rivessi(B240% in Vistarino and 3.5% in
Portalbera). We live trapped 16 brown hares in 'theéstarino” area and 20 in the
"Portalbera” area; we equipped them with necklaee-stage radio-transmitters (25g). A
portable receiver (IDS Scout 200) and a hand-hmld-€lement Yagi antenna were used for
radio tracking. Each hare was located using tritaigiin once a day during the first two
weeks and then once-twice a week. Home rangesa@medaceas were defined by MCP and
Kernel Analysis, at 95% and 50% respectively; hoareges sizes and dispersal measures
were calculated for winter and spring seasons. Meame range size was 86.5 ha
(SE=20.915) in "Vistarino" and 78.5 ha (SE=12.9@0)'Portalbera”, where the spring
home ranges (95% Kernel) were significantly larder young hares than for adults
(F=5.304; P=0.0035). The average survival rate &6 (SE=0.126) in "Vistarino" and
0.11 (SE=0.100) in "Portalbera". In "Vistarino" gwal was positively correlated with: (1)
the maximum distance between subsequent radiotosat{r=0.68; P=0.004); (2) the
distance between capture point and furthest rackidion (r=0.796; P<0.000); (3) the mean
distance between capture point and radiolocatior3.%11; P=0.043); (4) the 100% MCP
(r=0.581; P=0.018). In "Portabera" the minimum alise between subsequent
radiolocations was negatively correlated with swal/i(r=-0.597; P=0.005). The lower
survival in "Portalbera” was probably linked witligh density of hare population. In
"Vistarino" the survival rate was high, even thoulya landscape is less heterogeneous; the
hares had large home ranges, probably in orderctade a wider diversity of habitats.
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Agricultural intensification has dramatic effects farmland biodiversity, and hare is one of
the species that can be influenced by reductidarafscape heterogeneity. Seasonal home
range sizes and habitat selection were evaluatedaprotected areas in Northern Italy by
tracking 36 radiocollared individuals. The land usk the first study area, called
"Vistarino", was predominantly maize and rize (44)7and poplar groves (13.7%); the
second study area called "Portalbera”, is chaiaetkby rotational farming (winter weath
and barley and lucerne) (40.9%). Spontaneous viigeia limited to the riversides (3.40%
in Vistarino and 3.5% in Portalbera); the arborstmtum is characterized by poplars
(Populus nigraand Populus albg alder Alnus glutinos® willows (Salix spp.) and
Robinia pseudoacacjan riverside vegetation many herbaceous faméies present, such
as Leguminosae, Papaveraceae, Compositae. We rpped 16 brown hares in the
"Vistarino" area and 20 in the "Portalbera" area;eguipped them with necklace tree-stage
radio-transmitters (25g). A portable receiver (IB&ut 200) and a hand-held four-element
Yagi antenna were used for radio tracking. Eack kas located using triangulation once a
day during the first two weeks and then once-tvdoseek. Home ranges (95%) and core
area (50%) were defined by the Kernel Analysis. @ositional Analysis was used to
compare utilized and available habitats at threelte (i) home range (95% Kernel) versus
study area availability, (ii) core area (50% Kejnarsus study area and (iii) radiolocations
versus home ranges. In "Vistarino" hares selectgulap groves both in winter and in
spring, margins, natural vegetation along streangscanals. In "Portalbera” habitats with
presence of herbaceous cover were selected betmiar and in spring: the hares selected
cartroads, fallow fields, vineyards and marginswimter the first variable selected was
lucerne; the first variable during the winter beeakrops characterized by rotational
farming. In "Vistarino" study area the hares sadgboplar plantations with a high canopy
cover and food resources. In "Portalbera"study drednigh presence of vineyards, lucerne,
cereals and the network of cartroads guaranteedidgailability, but poor cover.
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Resistance to anticoagulant rodenticides, the smwsimon and indispensable means for the
control of commensal rodentRdttus norvegicuandMus musculus has developed under
high selection pressure in restricted areas of ncauytries. Due to the natural mobility of
the species or incidental translocation of indialdy resistance is spreading out from the
initial areas. Therefore, specific compounds lofficazy and may even become totally
ineffective. Anticoagulants inhibit blood coagutati by repression of the vitamin K
reductase reaction (VKOR).

Recent studies identified VKORC1 as the target ginotof the anticoagulants. New
investigations into resistant brown rats and micigimating from various localities in
several European countries identified eight différmissense mutations in the VKORC1
gene conferring resistance, suggesting at leastnséwdependent and mostly region-
specific mutation events in brown rats and two inenThese results establish mutations in
VKORC1 as the genetic basis of anticoagulant @scst in wild populations of rodents.
The identification of the basic anticoagulant resise gene provided new opportunities for
resistance testing by molecular-biological teche&mjuA PCR-based genetic test for
mutations in the VKORCL1 gene can successfully ifiengésistant rats trapped in the field.
This test can not only be applied to rodent tidsuealso to faecal pellets, allowing for a
totally non-invasive sampling and testing procediitee results suggest that in cases where
resistance is suspected to occur, a sample ofeofdw faecal pellets should be sufficient to
confirm or exclude resistance as the major caudailofres to control rodent populations.
An ongoing monitoring project on rat resistanceNiarthwest Germany, based on faecal
pellet collection, already revealed that the rasisé area is rapidly extending and reaching
considerably further East than mapped earlier. Getests using faecal analysis provide a
simpler, non-invasive and more efficient methodgldgr monitoring the distribution of
resistance in rats and mice than previous methtidss supporting both registration
authorities and users of rodenticides in their reffdo develop resistance management
strategies, and to avoid animal experiments as a®lto burden the environment with
ineffective pesticides.
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Population demography, population genetic varigbdnd kinship structure are connected
by a mutually dependent relationship. Our studgimeed at analysing changes in genetic
variability and kinship structure in a local popida of the root voleMicrotus oeconomys
that underwent substantial density changes duringulisequent years. Intensive live-
trapping was performed each year, aimed at sampiiogt individuals from the studied
population. At the first stage of the study, we pamed genetic variability and kinship
structure in this population in the years of hig0@0) and low (2003) population density.
Individuals sampled during these two years (1134hdespectively) have been genotyped
at 20 microsatellite loci, originally developed fdt. oeconomug7), M. montebelli(7),
Clethrionomys rufocanuf?) andArvicola terrestris(4). The number of alleles per locus
(13.0 and 13.2) and expected heterozygosity (0nd70a78) were similar in the two years.
Deviation from Hardy-Weinberg equilibrium towardstérozygote deficit (P<0.01 in both
years) and positive Fis values (0.06 and 0.07) estgg moderate inbreeding. However,
mean relatedness within population did not subistiytdiffer from zero in both years.
Sex-biased dispersal, with females being more mpaytec, was revealed by significant
differences in frequency distribution of differeassignment index Alc classes between
sexes (P<0.05 in both years).

Populations from the two years substantially défem kinship structure. In 2000, 21% of
individuals were identified as parents, and for 28f4ndividuals at least one parent was
assigned. In 2003, 13% of individuals were ideatifas parents, for 34% of individuals at
least one parent was assigned. These preliminantsesuggest that population size did not
substantially influence genetic variability, butastgly influenced kinship structure in the
studied population. This conclusion will be verifiby the analysis of samples collected in
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INTROGRESSION OF MITOHODRIAL DNA FROM THE RUDDY
VOLES TO THE BANK VOLES IN POPULATIONS OF THE
EUROPEAN RUSSIA

SERGEY G. POTAPOV, NATALIA A. ILLARIONOVA, TATYANAA.
ANDREEVA, MARINA I. BASKEVICH, LEONID A. LAVRENCHENKO

Severtsov Institute of Ecology and Evolution RA8&ninski pr., 33, 117071, Moscow,
Russia; e-mail: sgpotapov@sevin.ru

Recently it was shown, that interspecific hybridiga at mammals does not represent the
unique phenomenon. Of special interest is a questiopossible hybridization of closely
related simpatric living species, such as ba@lethrionomys glareolusSchreber) and
ruddy (Clethrionomys rutilusPallas) voles. Introgression of mitochondrial DN one
species to another is a consequence of the profesterspecific hybridization in natural
populations of voles.

We used sequences of the mitochondrial DNA cytatierd> gene (1143 base pairs)
isolated from 80 bank voles collected at 34 lo&sdibn the territory of Russian Federation
(the Arkhangelsk, Belgorod, Volgograd, Voronezh, réy Novgorod, Novosibirsk,
Moscow, Murmansk, Samara, Saratov, Sverdlovsk, Tart Tambov areas, republics
Belarus, Kareliya, Komi and Udmurtiya) and from rléldy voles collected at 8 simpatric
localities.

The patterns of DNA fragments were used as nugeaetic markers, which were obtained
by means of RAPD PCR. The Neighbor-Joining (NJ) &me minimal evolution (ME)
phylogenetic trees of haplotypes of cytochrome tegeonstructed on the basis of Kimura
2-parameter model, had similar topology. Both @&thcontain two clusters with very high
bootstrap support (99%) and a genetic distance émtwhem of 8.5%. One of them
consists of ruddy voles representatives of someilpdpns together with bank voles from
northwest region of Russia (Kareliya - the Kandshakreserve and Kem; the Arkhangelsk
area - reserve Pinezhsky and village Small Korelyrmansk area - Lappish reserve) and
Novgorod areas (reserve Rdejsky). The second clistermed by bank vole haplotypes
from more southern regions, including a territorfy European part of Russia, Ural
Mountains and Siberia.

Presence of the mitochondrial DNA of another relatele species at bank vole genome
can be consequence of ancient and/or modern iegf&p hybridization and possible
selective advantage of the mitochondrial genonmeiddly voles on the border of the area of
bank voles. The phenomenon of transferring of rhisocrial DNA of ruddy voles to bank
voles for the Novgorod area and Northwest regioRuagsia is shown for the first time and
if in the Northwest region of Russia this phenomrerias a mass character, for the
Novgorod area this phenomenon is unique (one hggdrom 16 studied).
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EVOLUTION OF PHODOPUSMILLER, 1910 (CRICETINAE,
RODENTIA) FROM MORPHOLOGICAL VIEWPOINT

ELENA G. POTAPOVA, VLADIMIR S. LEBEDEV?

! Severtsov Institute of Ecology and Evolution, Rasshcademy of Sciences, Leninski pr.,
33, Moscow, 119071, Russia; egpotapova@sevin.ru
27oological Museum, Moscow State University, ul.NBkitskaj, 6,
Moscow, 125009, Russia

The monophyly of the genus of dwarf hamstdthqdopuy as well as its basal position
within Palearctic hamsters (Cricetinae) is well goed by genetic data. However, scarce
paleontologic record available at present is inekgffit to provide an insight into its
evolutionary history. In our study we tried to exaenthe pattern of evolution of the genus
on the basis of morphological data. Species-speciforphological characteristics are
discussed in relation to adaptive specializatioth larel of structural complexity of several
functional systems including masticatory apparang osseous middle-ear.

Morphological synapomorphies fBhodopusnclude derived pattern of dental morphology
(more pronounced iP. roborovskij and rostral displacement of diminutive stapedial
foramen. In contrast to that the shape of tympauitae as well as their relatively small
size often regarded as the diagnostic featurehgtoup is treated as plesiomorphy. Since
size reduction was an important factor in evolutidrthe group additional test for the role
of allometric coordination in skull shape evoluon transformations characteristic for
Phodopus is warranted.

Morphological divergence betweéh roborovskiiand closely relate®. sungorusandP.
campbell is substantial and exceeds the average levehtefgeneric differentiation for
Palearctic hamster®. roborovskiibeing a specialized psammophilic form is also ofe
the most morphologically advanced species withircefinae. Contrary to the tendency
observed in many desert rodents its bullae tympaainot inflated but instead appear
disproportionately small. At the same time, eaiabss are relatively more specialized than
in P. sungorusand P. campbelli Other specific traits include the molar crowntpat
which is non typical for cricetines being intermegdi between prismatic and bunodont,
paedomorphic skull shape, elongated palatinum,emdty narrow opistodont upper
incisors, unusual position and size of coronoidcpss, transformation of anterior part of
zygomatic arch which is featured by reduced zygansine thus demonstrating tendency
to pseudosciuromorphy. The overall pattern of molpgical variation fully corresponds to
the existing phylogenetic hypothesis suggesting tPodopus is one of the earliest
offshoot of cricetine radiation represented by tkeeply divergent lineages.

The research was supported by RFBR 06-04-4957840469134
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PHYLOGENETIC RELATIONSHIPS WITHIN THE GENUACOMYS
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128 44 Prague; e-mail: popielica@yahoo.com (EB);
®Department of Parasitology, University of Veterinand Pharmaceutical Sciences Brno,
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To the present day, a great number of speciesiny spice belonging to the gendsomys
have been described from Africa and East Mediteaarregions. The aim of this research
project is to improve the current knowledge of ggylogeny of this genus by the genetic
analysis of a series of samples collected duringespeditions to Jordan, Egypt, Kenya,
Libya, Malawi, Yemen, Cyprus, Iran and Turkey. WWgjgenced part of the mitochondrial
DNA: a segment of about 550 bp of the Mitochond@alntrol Region and, subsequently,
most of the Cytochrome b (1141 bp).Our results icorad the close kinship of various
morphological types all belonging to td@nidiatus-cahirinusgroup. Within this group, it
is possible to distinguish three main cladesAl)imidiatusfrom Jordan and the Sinai
Peninsula; 2)A. cahirinus obviously paraphyletic with respect £o minous A. nesiotes
andA. cilicicus to this line belongs also the sample from cerahara (Akakus Mts); 3)
haplotypes originating from Yemen and Iran. Thejioriof the last mentioned clade can be
explained by the existence of a land bridge in @latcthe Persian Gulf (during the last ice
age), which allowed the dispersion of spiny miamfrthe South of the Arabian Peninsula
toward North-East.

The analysis of samples &f lewisiconfirmed that this species is, in fact, just focoace

of A. russatusPopulations from East and Central Africa belomdinies that originated at
the base of the phylogenetic tree of the geAasmys Their specific collocation is
discussed.
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HUNTING STATISTICS REVEAL INFLUENCE OF CLIMATIC
OSCILLATIONS AND DENSITY DEPENDENCE
ON HARE POPULATIONS
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MARNELL? REBECCA JEFFRE¥ DEIDRE LYNN?, NAOMI KINGSTON?,
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! Quercus, School of Biological Sciences, Queen’s/eksity Belfast.
Northern Ireland, UK; e-mail: neil.reid@qub.ac.uk
2National Parks and Wildlife Service, Dublin, Repakif Ireland

Gamebag records for Irish harégpus timidus hiberniciigrom throughout Ireland for the
period 1846-1970 were analysed to assess longtestorical trends. Prior to 1914, bag
indices fluctuated markedly but there was no overahd. Thereafter, the annual hare
index declined markedly (-88%), consistent withloies in hare bags elsewhere in Europe,
reflecting a major decline in the number of harbetsan Ireland. Time-series analysis
suggests that the Irish population exhibited peacibdboth before and after the initiation of
the population decline. Prior to 1914 a significdatadal anti-phase and a 16 year positive
phase were detected. Further analysis suggestsdpatation growth rate was regulated by
both intrinsic delayed density dependence, pridlgipdetermined by the abundance of
hares in the previous year, and extrinsic climd#ctors, specifically the weather in
autumn, described by the Northern Atlantic Osdilat(NAO) index. The NAO also
exhibits a decadal periodicity and we suggest thatinteraction of density dependent
processes and the autumn NAO gives rise to théfisigmt decadal periodicity observed in
the Irish hare population prior to the major popiola decline. After 1914, there was a
reduction in the amplitude and frequency of pegidgiand the relative importance of the
long term decline in accounting for variance in rdance increased markedly. There is no
reason to discount the marked influence of clinzatd related periodicity in contemporary
hare population dynamics but the decline of gameotshg has removed one tool for
detecting this influence.
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NEW KARYOTYPE OFCALOMYSCUSRODENTIA) IN KHORASAN
PROVINCE OF IRAN
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Ferdowsi University. Dept of Biology, Faculty ofi€cce, Ferdowsi University, Mashhad
city, Khorasan razavi province; e-mail: poonehesl@gacom

Calomyscidae are a group of rodents which areibligd in West Pakistan, throughout of
Iran and Afghanistan to south western Syria andhnof Torkamanistan to south of it.
Information obtained from 10 specimens G&lomyscuscollected from two areas in
Khorasan province has been used to demonstrat&aegotype in this genus. In this study
chromosomes of th€alomyscugrom Khorasan province were examined by conveation
staining and C-banding techniques. The diploid wlosome number (2n) and the
fundamental autosomal arm number (FN) were 44 d@drdspectively. In comparative
with to other studies in this case we found tha& Karyotype is different from other that
recognized. In old report see the karyotypic lisinzluding: the diploid number and the
number of autosomal arms (FNa): (2n = 30, FNa =24v5 32, FNa = 42; 2n = 44, FNa =
46; 2n = 44, FNa = 58; 2n = 37, FNa = 44; 2n = BRa = 50; 2n = 52, FNa = 56).
Subsequently with comparision morphological, craaiad dentary characters to become
distinguished the great variations between Khorasah Geno (sourth Irarffalomyscus
populations. In morphometric studies, 8 cranial atehtal characters were showed
significant difference between populations thawbimed Width of Molar 1(M1) up, Width
of Molar 2 (M2) up, Width of Molar 2 (M2) down, NakLength, Occipitonasal Length,
Foramina incisive Width, Interparietal Width and }lkary toothrow length. Notice to this
information we can say that probably this populati® a new species but it is needed to
more studies.
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PROBLEMS OF PARALLELISMS IN THE EVOLUTION OF THE
ARVICOLIDAE TAXA(RODENTIA)

LEONID REKOVETS

Department of Zoology &amp; Ecology, Wroctaw Unisigy of Natural Sciences, ul.
Kozuchowska 5b, 51-631 Wroclaw, Poland; e-mail: Reks@ozi.ar.wroc.pl

The Arvicolidae family has originated from the adead Cricetinae forms in the upper
Miocene (c. 4 ml. years ago). Since that time th@wion of this family was closely linked
with regularly periodic appearance of morphologigarallelisms, especially in the
structure of teeth. The teeth structure was chariatit for the more advanced Cricetinae
(Trilophomys IshymomysBaranomy$ and even some Muridae (Microtia).

The first Arvicolidae BaranarviomysPolonomy¥ from the early Miocene have undergone
rapid adaptative and taxonomic radiation, basedvéin@tions and parallelisms. Almost in
the same, such genera Bsomimomys Dolomys Pliomys Villanyia, had appeared as
various filogenic lineages. Each of them had paldidities of morphological
transformations, e.g.: reduction or retain of reqpearance or lack of the cement, presence
of absence (reduction) of mimomys lineage (kanteyl &namel island, anteroconid
elongation and a degree of its complexity, inversaaad differentiations of the enamel and
others. Such evolution was preceded on the basisonftant harmonization process
(correlating or adjusting) of alternative morphatay features. The contrast in
development of features in certain environmentald@ons takes a stand as important
factor of evolution of the group, based on nategdctions.

The second wave of intensive divergention of Arlidme was in the early Pleistocene; it
was a period of a formation of recent genera, sastlethrionomysChionomysMicrotus,
Dicrostonyx and Eolagurus These groups helped to prove the biggest pasalislin
transformation of morphological feature for RodaniVe can explain such a phenomenon
in evolution of Arvicolidae by such factors as: widange of teeth variability; local
adaptation; limited range of direction changes aethh morphology; general cooling of
climate in the Pleistocene.
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MORPHOLOGICAL VARIABILITY AND MODULARITY IN VOLES
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2School of Biological Sciences, University of Manstex, Manchester M13 9PT, UK

Quaternary climatic cycles had a large impact orafland fauna populations. At this time,
the explosive radiation of arvicoline (voles anthiaings) was recorded on fossil material
leading to the occurrence and the diversificatibmodern voles. Morphological analyses
in voles are essentially made with first lower maM1) for two main reasons: first, strong
systematic determinations are made on this toathsaoond, it is the most abundant fossil
material. A great morphological variability on Mlassdemonstrated by some authors on
recent but also on fossil voles populations. Moktthe observations and quantitative
analyses show an increase of the triangle numbieiM1 anterior part.

Is tooth pattern corresponds to wide dispersiorcessg of arvicoline in time and space?
Some authors pointed out correlations between tgatttern variability and climatic
variations. However, direct causality links arefidiflt to demonstrate. Modularity
approach might be a helpful concept to understaldpmental processes involved in
observed phenotypic tooth variations. Modularity isoncept pointing out modules, which
are half-autonomous units of strong interactiongeatetic and phenotypic level. Integrity
and coherence of those modules are maintained \mlajemental direct interactions. From
a recent morphometrical method on modularity athanptypic level, different modular
hypothesis in tooth were tested: first, is thereesa@ developmental modules inside one
tooth? Second, are the inferior molars independendules? The first results made on
recent and fossil M1Microtus arvalisandMicrotus (Allophaiomy$ plioceanicu$, with an
antero-posterior partition test, show that a bettedular partition is possible: antero-
lingual/postero-jugal. This modular pattern on & seems to be robust through time.
However, a cusp partition might be more congrueith works on tooth morphogenesis
postulated that cusps are the result of reiteragigealling module. The robustness of this
partition is tested through time and on differemth pattern of voles.
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THE LUSITANIAN PINE VOLE MICROTUS LUSITANICUS
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The lusitanian pine vol®licrotus lusitanicug§Rodentia, Muridae) is one the most scarcely
known murid species from western Europe. Its ggugcadistribution area is restricted to
the west of the Iberian Peninsula and soutwesteande. Although this rodent has a certain
economical interest because in high population ilereonditions it can cause severe
damages on crops and gardens, surprisingly seotthkir life histories have never been
studied. One of these subjects concerns its palagital characteristics. In this study, we
analysed the helminths detected in a sampl#l.ofusitanicusformed by 227 specimens
from Matarrosa de Sil (Ledn, northern Spain), aiedi between 1994 and 2005. These
animals were captured by farmers of this regionndutrapping sessions undertaken to
control the population density of this vole. Animalere criopreserved and donated to us
for study. Analysis of the viscera allowed us tdedenine and quantify their helminths.
This includes adult cestodes (two species) and tuatea (three species) and larval stages
of cestodes. The lusitanian pine vole was not |iwed by trematodes and
acantocephalans. The general prevalence was 60¢hefuinth species, larval stages of
cestodes showed the lowest prevalence. Males lghehprevalence than females (6486
56%) and juveniles showed for this variable lowalue (11%) than subadults (57%) and
adults (63%). Analysis of the annual variation be tstructure of the helmintofauna
revealed that the prevalence was highest in w{g&%) and lowest in autumn (50%).

This project was supported by grants of the SpaMsfisterio de Educacion y Ciencia
(2005-SGR-00576) and Sociedad Espafiola para la eB@wson y Estudio de los
Mamiferos (SECEM).
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TWO CASES OF XXY ANEUPLOIDY IN THE 'ATTICUS'
CHROMOSOMAL RACE OF THE UNDERGROUND VOLE
MICROTUS THOMASFROM GREECE

MICHAIL TH. ROVATSOS, GEORGE P. MITSAINAS, COSTAS
STAMATOPOULOS, EVA B. GIAGIA-ATHANASOPOULOU

University of Patras. Section of Animal Biology, ftment of Biology, University of
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Two cases of XXY aneuploidy (2n=45, FN=48 inste&the normal 2n=44, FN=46) from
different localities of NW Peloponnisos, Greece avezcently recorded, as a result of an
ongoing extensive cytological study in natural pgafians of the underground vole
Microtus thomasi(Rodentia, Arvicolinae). In a large sample of 36dividuals from 89
localities of Greece, these two instances constithe first report of sex chromosome
aneuploidy for this species. Both individuals appdawith a male phenotype and normal
morphology, however measurements and histologixainénation in the testes of one of
the two individuals imply a severely impaired fitgi The above findings translate to a
relatively high rate of sex chromosome aneuploi@$%%) for the natural populations of
Microtus thomasand possible reasons for this finding are analyzed
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The underground vol®licrotus thomas{Rodentia, Arvicolinae), a Balkan endemic species
with a wide distribution in Greece, is charactetizby an extensive chromosomal
polymorphism, which has resulted in at least fadumomosomal races. Laboratory crosses
between wildly caught individuals of the chromosbna&es thomasi and 'atticus’, were
performed to analyze the degree of interracialadpctive isolation. According to G- and
C- banding pattern, the two chromosomal races apgpeaave a similar autosome set, but
differ in the morphology and the heterochromatinteat of the sex chromosomes. Based
on chromosome preparations obtained from bone maamd right testes, all sacrificed
individuals were attributed to either of the tworaimosomal races. The fertility of the
studied specimens was evaluated by taking intoideration the reproductive success, the
litter size and the testis size (weight and volunieirthermore, testicular histology on the
left testes of the parental, backcross, F1 and \#Ridh groups, was used to calculate the
number of spermatogonia and primary spermatocy&es1p0 Sertoli cells. The results
gathered during this study, provide new insighttho potential phylogenetic relationships
and the taxonomical status of the two chromosoags.
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The meiosis in wood mice specidpodemugSylvaemusflavicollis, A. (S.) ponticusand

A. (S) uralensis has been studied by means of light and electronicroscopy. A
correlation between relative length of chromosorireghe mitotic karyotype and the
relative length of synaptonemal complex (SC) ofochmsomes in the meiotic karyotype
has been noted iA. flavicollis In all three species the axes of chromosomesdXyaform
synapsis practically along the whole Y chromosoermgth at middle pachytene stage; at
diakinesis-metaphase | stage the sex chromosomssciat® end-to-end. Synaptical
behaviour of sex chromosomes of these speciegyssimilar. No significant difference in
meiotic process has been revealed between stupkeies.
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T-COMPLEX REGION FROM WILD POPULATIONS AND
LABORATORY STOCKS IN HOUSE MICENIUS MUSCULUp
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The proximal region of the chromosome 17 in houseise Mus musculusincludes the
complex system of genes which charactereterizedoly non-overlapping paracentric
inversions span a 20cM region. The microsatellitelysis of mice from wild populations
of Russia (Volgograd, Rostov, Saratov regions) laad Bulgaria and also of laboratory
stocks of house mice carrying t-haplotypes in aliection ( t12,tw5,tw12 ,tw73) has been
carried out using PCR method with primers of D17Mit, 167, 214, 28, 31, 57, 62). The
microsatellite amplificated are DNA sequences thaated at the chromosome 17 in the
region from 7.6 till 18.8 cM. Each pair of primerscognized from 3 to 6 nucleotide
sequence variants of different size at range fr@i20 bp (D17Mit 16) till 300-330 bp.
The patterns of microsatellite DNA fragments wepedific for each specimen, and in the
most of cases two variants of nucleotide sequeoicdsferent size have been detected. The
most of the spesimens under study were heterozyfgotise microsatellite loci. It has been
shown that the best similarity of patterns of msaiellite DNA fragments occurred in
laboratory stocks of house mice carrying variatidraplotypes t12, w12 and tw5, tw73.
The variants of patterns of microsatellite nucl@etsequences from the laboratory stocks
were the most similar to Volgograd and Rostov ragiavhile those from Bulgaria and
Saratov region were similar to each other. Intarght, microsatellite specimens from Iran
significantly differ from all other patterns. Thusicrosatellite variants of nucleotide
sequences located in t-complex region can be useuaakers for identification dflus
representatives from wild populations.
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The phylogeography of si&podemuspecies.A. agrarius, A. peninsulae, A. latronum, A.
draco, A. chevrieriand A. ileY have been studied in Far East Russia and Chiimay us
cytochrome b gene sequences. Our analyses indichigher genetic diversity in some
regions such as the Yunnan, Sichuan and EastersieRgsaggesting the existence of
multiple refugia in these regions for these specseveral genetic lineages were observed
within each of these species, evidencing a stramigaspecific differentiation for them,
particularly for A. draca This phenomenon is probably the result of paSipatric
isolations associated to the existence of stroogdmgraphic barriers such as mountains
and deserts which are frequent in China and Fatr assia. The presence of such barriers
prevented the colonisation of the&podemusspecies in other regions, at the exception of
A. agrariusandA. peninsulaevhich were able to colonize more occidental ardasugh
the South of Siberia.

162



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

EFFECT OF LAND USE ON WINTER BROWN HAREEPUS
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Winter Brown harel{(epus europaeysiensity was surveyed in 23 sample sites of aftout
km? each selected in 11 protected areas (managecdhfall game species) located in a
Hunting District of the Grosseto province (South&trscany).

At any site two successive counts were carriedabutight using spotligths in December
2006 - January 2007. Moreover 13 habitat variabie® measured in each study area using
a GIS software.

We performed a Linear Multiple Regression AnalydiMRA) by stepwise selection in
order to evaluate the effect of the habitat vadaldn the hare density.

Hay fields in rotation with winter cereals and mixerops (field crops edged by olive trees,
typical of Mediterranean landscape) were positssoaiated with hare abundance, whereas
permanent pastures seemed to have a negative. effect

Surprising, we found a negative relationship betwhabitat heterogeneity and the hare
density.

It is possible that sampled areas with higher logtmeity index had a higher incidence of
habitats less suitable for hares as pastures agpéal fields.

The relationships between hare density and rotdtepn fields shows that also a relative
low incidence of this crop (between 5 to 10%) canvery beneficial in a landscape
dominated by winter cereals.

The permanent grassy bank wich is usually presetits field edged by olive trees (mixed-
crops) probably provides year round food and céaepuring higher hare density.

The analysis of relationships between habitat g and hare abundance carried out at
local scale can allow us to establish more effectiabitat improvement programs. In
particularly, the results of present study sugdkat even small patches of grasses and
rotation hay crops can improve hare density.
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AND L. GRANATENSIS

MARIA J. SANZ-MARTIN', GONZALO PEREZ-SUAREZ
ANDONI ESTONBA’, FERNANDO PALACIOS

' Universidad de Alcala, Facultad de Biologia, Deprmeinto de Zoologia y Antropologia
Fisica, Campus Universitario, 28871 Alcala de Hesakadrid,
Spain; e-mail: msm46588@alu.uah.es
2Euskal Herriko Unibertsitatea, Genetika, Antropialiisikoa eta Animalien Fisiologia
Saila, Barrio Sarriena s/n, 48940 Leioa, Bizkai@i8p
¥Museo Nacional de Ciencias Naturales (CSIC), Depaento de Biodiversidad y Biologia
Evolutiva, José Gutiérrez Abascal 2, 28006 Madpdif

In Europe, five hare species are present. Threthesh coexist in the Iberian Peninsula,
Lepus europaeyd.. granatensisand L. castroviejoj and their genetic relationship is
uncertain. To provide a phylogenetic framework, Iddividuals from the three species
were analysed using mitochondrial DNA cytochrom@ b40 bp) and control region (400
bp) sequences. Due to problems of saturation betwegroups and outgroups
(Oryctolagusand Sylvilagu$, rooted trees were generated discarding the @lamgion and
the third position of codons in cytochrome b. Warfd two distinct evolutionary lineages
which may correspond to an African-Asian and anopeaan origin. The lineage with an
African-Asian origin comprisek. granatensisandL. europaeusand the estimated time of
separation of these two species was dated backbt8.2 Myr ago. The lineage with an
European origin comprisds timidus L. castroviejoiandL. corsicanus In this case, the
separation of.. timidusand the common ancestorlafcastroviejoiandL. corsicanuswas
valued in 1.3 - 0.64 Myr, whild,. castroviejoiandL. corsicanusdiverged more recently,
0.65 - 0.33 Myr ago. Finally, we observed that éisémated time of mitochondrial DNA
introgression fromL. timidusinto L. castroviejoj L. europaeusandL. granatensiswas
concordant with the glaciation of the Pyrenees.
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THE EFFECT OF WILDFIRES ON GLIRIDSMUSCARDINUS
AVELLANARIUSAND GLIS GLIS LIVING IN
MEDITERRANEAN ECOSYSTEMS
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e-mail: mausar@unipa.it

Human-induced fires periodically hit the Meditergan belt of the Madonie Regional Park,
about 1200 ha of such vegetation, struck by fire&Nomember 2001, and defined our study
area. In this territory, a sample-area with nestelsofor common dormouse, already active
from 1999, burned almost completely and represenitedof our controls. This latter had a
post-fire age of 26-27 years and hosted a commomalgse population in the re-growth
stage of young forest. To reconstruct, at leadtiglyr, the post-fire secondary succession,
we checked natural nests and mounted 175 artifidat-boxes in burned areas of age 2-3
years and in intermediate re-growth stages of 4%gdars. In addition, 55 cassettes were
mounted in 10 forest fragments (FF) left after gassage of fire. A similar but smaller
design was used to investigate the effect of fir&bs glis.

The study evidenced the role of FFs in maintairsngall nuclei of individuals of both
species. For the common dormouse, the total ocicupatte of nest-boxes and the
frequency of occupied FFs, were quite high 2 ange8rs after fire. The parameters of
presence dropped down 4 years after fire, proballg to dispersion in the nearby
recovering vegetation. For the fat dormouse, tlseue effect of FFs was smaller, only 1
out 8 FFs hosted survivors; they reproduced angledtan the FF forming a small
population. Analysis of the FFs' vegetation streetsays that fat dormouse needs much
larger and wooded fragments. The relative occugeat the two species along the
secondary succession was quite different also.cbnemon dormouse was present with a
fluctuating index of presence all along the post-Buccession. Population first peaked in
the high-maquis of 10 years, and later in the yofomgst of 26 years. Mature open forest
(50 years post-fire) was scarcely frequented. A Gamalysis showed that several factors
predict the species' presence. In conclusion, ditedg with different ecological conditions
and past fire histories seem accounting for thecispeoccurrence in the secondary
succession, together with the age of fire and tlesgnce of a well-developed understorey
around the nest-boxes. The fat dormouse requingaircdree canopy coverage (30-40%)
left available after fire. It started frequentinggin parcels of such recovering woodlands at
60 months of age, when chestnuts and oaks prodfrcéd; however, the highest
abundances were in the control mature wood.
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MASSETER ARCHITECTURE IN A MURINE MURIDRATTUS
RATTUSAND ITS EVOLUTIONAL ADVANTAGE
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The murine murid is the largest subfamily of theromd rodent and contains over 100
genera. To clarify the key to their evolutional cegs, the internal architecture of the
masticatory muscles in a murine murilattus rattuswas examined and compared with
that of Peromyscus maniculatughich retains unspecialized dental morphologynfarroid
rodents. There were remarkable differences mainly the masseter muscle and
corresponding aponeurosis.Peromyscusboth the origin and insertion of the anteriortpar
of the masseter deep layer lie on the aponeurdosigattus however, the deep fibers of the
anterior part are long and form a muscular attactieethe bone surface at either end. This
characteristic suggests that the maximum angléefgape is increased in murine murids,
which allows them to ingest various-sized foods.rikk murids appeared in the middle
Miocene period, and have replaced several primitivgid groups withPeromyscudype
molars in Asia and Europe. The masseter structumeuanes would be advantageous when
competing with other murid lineages for food resest
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The European wild rabbitQryctolagus cuniculgsis an important keystone species of the
Mediterranean ecosystems and a "landscape modalifr“an important impact on plant
communities. In northern Italy the species is pméseainly in the Po Plain at low density
and it shows a clustered distribution; populatishew dramatic fluctuations in relation to
the epidemiological events of myxomatosis. The afrthis research was to investigate the
relationships between wild rabbit presence and ta¢ige and soil characteristics. The
study area (1871 Kiis located in western Po Plain and is charaadrizy irrigated arable
lands (81.5%; mainly maize and rice). Natural vatieh (scrubland and other uncultivated
lands) covers the 1.2% of the total area, whileabsteaved woods are the 4.6%, and
grasslands and poplar groves are 0.5% and 1.0%atsgy. Climate is sub-continental
with temperate winters and hot summers, and piagipn concentrated in spring and
autumn. The presence of wild rabbits was assesgetiréct surveys in 60 1-khsample
squares of the UTM grid superimposed on the stuelgsa In these squares we measured by
the software ArcView 3.2, 8 variables concerning tmain land use classes and 15
variables relative to soil types. The same vargmbiere measured also in 60 randomly
selected control squares. Then we compared theexjoé presence with the control ones
by one-way ANOVA and binary Logistic Regression Msé&s (LRA, stepwise procedure,
Log-Likelihood method). The presence squares whegacterized by greater percentages
of woods (P=0.007), natural vegetation (P=0.03&ssgjands (P=0.056), and sandy banks
(P=0.022) than the control ones; whereas the ptxges of arable lands, and areas
periodically flooded were greater in control sq@a(E=0.033 and P=0.030 respectively).
Logistic regression model (P<0.001) correctly dfeexs 74.5% of total squares, 80.4% of
control squares, and 68.8% of presence squarespdteentages of woods and natural
vegetation influenced positively the probabilitythé species presence. The presence of the
species seems to be well related to natural veégetatoods and grasslands, consequently
changes of the landscape due to intensificaticagatultural practices could act negatively
on the population abundance; moreover the speoigdd be considered a good indicator of
the landscape naturality.
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RODENTS DIVERSITY OF CENTRAL DESERT
OF IRANIAN PLATEAU
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Rodentology Research Department, Faculty of Scidreelowsi University, 91775-1436,
Mashhad, Iran; e-mail: r_siahsarvie@yahoo.fr

The purpose of this study is to identify the fatinjssystematic, distributional, and
ecological characteristics of the rodents of cérdesert of Iran and also to direct the
attention of the international scientific communtitythe vast fauna of the area. This region,
which is surrounded by different mountainous aréasf many biogeographical interests,
because it has limited the distribution of aninfatén east to west and vice versa. Besides,
the existence of the Shirkuh Mountains in the maddif this area has created a
microclimatic condition quite similar to the extattlZagros mountain chain in the west. In
this study samplings were undertaken in the aremgluwo years (2004-2006). A new
speciesApodemus avicennicusome new records faélactaga hotsonandGerbillus cfr.
henleyj as well as two unknown speciddgrionessp. andGerbillus sp.) were reported.
The other recorded species consist@fyomys nitedulafrom family Gliridae, Gerbillus
nanus Meriones libycusMeriones persicusMeriones crassysRhombomys opimuand
Mus musculusfrom family Muridae, Allactaga elater and Jaculus blanfordi from
Dipodidae, and finallCricetulus migratoriugrom Cricetidae. Standard external characters
as well as cranial ones were measured and statigtenalyzed. Karyotypes of the all live
specimens were prepared and compared with thetegbones of the same species from
different localities. A preliminary zoogeographicahalysis is presented, considering the
distribution of the recorded species in the othatgof the Iranian plateau. The photos of
the all species, which were taken from live specdsas well as the photos of their habitats
are given.
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The western house mou$dyus musculus domestigus widespread in Western Europe and
in the entire Central and Western Mediterranearnbdsis species is characterized by a
standard karyotype of 40 telocentric chromosomesnywpopulations show a reduction of
diploid number due to Robertsonian (Rb) translacatirhis produced many chromosomal
races scattered in several parts of the subspemme®. In this study we characterized the
karyotype of mice from the Aeolian Archipelago, muyp of seven volcanic islands in the
Tyrrhenian Sea to the north of Sicily. The chronmab analysis was performed on a
sample of 92 specimens collected all over thesmds. For the 48 specimens with Rb
translocation the G-banding was performed to identie fusion. The results show the
presence of four Rb races in five different islantisree of these races share a subset of
two metacentrics: the Alicudi race 2n=34, the Lipace 2n=26 (described by Gropp in
1977, that we found also in Stromboli) and the ule race (2n=26). The two latter races
differ for two metacentrics. The fourth chromosomate in Panarea is characterized by
two different Rb fusions, not found in the othdaigls of the Archipelago. The remaining
two islands, Salina and Filicudi, are characteriaggopulations with a standard karyotype
(2n=40). The most parsimonious pattern of chroma@d@wolution involves the appearance
in an ancestral 2n=40 populations of the two shéwmsibns to obtain the 2n=34 Alicudi
race. An additional reduction of the diploid numiséould be occurred in the Lipari race.
The Vulcano race could be easily derived from théet, following a Whole-Arm
Reciprocal Translocation. In this scenario, the d@aa race must be originated
independently. However, it should be mentioned ttted Lipari race shares three
metacentrics with the ACR race (2n=24) localisecCantral Italian Appennine. This is a
remarkable fact because the colonization historyttef major Aeolian islands was
characterized by a long period of Appennine Cultofieience during the middle Neolithic.
For this reason the allochthonous origin of someaoentrics cannot be ruled out.
Molecular analysis by mean of mtDNA and nuclear &ve in progress in order to elucidate
the relationships between the populations withenAlnchipelago and between them and the
mainland Robertsonian races.
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The results of comprehensive study over the bigditye ecology and epidemiological
importance of the marginal population of mound-thmiy mouse Nlus spicilegusPetényi,
1882) are presented. Nearly 370 specimens and fitennests oM. spicilegusat the
northernmost part of its area (eastern SlovakiakrmhSsouthern of Kosice town; 21,14 E,
48,33 N) during several years (2003-2006) were $zangnd investigated. The population
structure, the somatic and craniometrical parareetérdifferent age and sex groups of
population were analysed. The emphasis of mateabéction was put on overwintering
population. This population characterizes by a arable predominance of young mice
(more than 70 %), while sexual index in subaduttaug is balanced, males among adults
significantly dominated. The comparison of bioneti and craniometrical parameters
shows significant differences. Adult females areager than males in mostly biometrical
marks, probably their growths continue longer thaales. About one-third of mice were
positive on mites (Mesostigmata), among them niagagitic species were found. The
specific parasite Laelaps algericus evidently dominated (73 % of mites collected)uF
flea species (Siphonaptera) and three suckingsieeies (Anoplura) were confirmed on
the host, infestation parameters were very l@tenophthalmus assimili¢flea) and
Hoplopleura captiosa (louse) dominated. The presence of antibodies nagai
Chlamydophilla(Chlamydig psittaciandToxocaraspp. were confirmed at the first time in
this species. Sporadic occurrence and very lowctitie on some other endoparasites in
blood were confirmed Trypanosomap., Babesiasp. andHemobartonellasp. Analysis of
M. spicileguswinter nests confirmed very rich arthropod comrtiasi - 56 mites (7
parasitic) and 6 flea species, mean number of @tits was high (almost 2 thousand per
nest).

This study was supported by project APVV-0108-08 ¥EGA No. 2/6199/6.
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Promiscuity and monogamy are two extremes of f@rgstimisation. Direct evidence for
both extremes is documented in numerous studiegewhemeasure of promiscuity /
monogamy is often the number of fathers in indigidiitters. Fithess benefits of multiple
paternity (i.e. multiply-sired litters) mainly aeer from the increased survivorship among
offspring that results from increased genetic diitgrwithin litters. Other benefits to
females from multiple mating could include for exaenassurance of conception, fresh
sperm for fertilization, promotion of sperm comgieti, and larger litters. Recently, the
differences in the occurrence of multiple paterrigtween different mice species of the
genus Apodemus have been described. These initial results tegethith known
interspecific differences in some other behaviotnaits (e.g. aggressive behaviour) make
this genus suitable for comparative analysis ofmgatystems in mammals.

By using eight polymorphic microsatellites we idéatl number of fathers within embryos
of 98 snap-trapped females of folpodemusspecies. The paternal alleles on each locus
were assessed by comparing mother’s and offspgagbtypes and multiple paternity was
assumed if the minimal number of paternal alletea Bpcus within litter was greater than
two.

Multiple paternity was found in all analysed speoié the genugépodemusin A. microps
andA. flavicollis a maximum of two males sired a litter, while #hmeales per litter were
regularly found inA. sylvaticug9.1% of analysed litters) ad agrarius(20.6%). Number
of males that sired one litter increased signifiafrom spring to autumn. This fact may
be caused by low numbers of available males iryesgnling. To analyse non-biased factors
influencing the occurrence of female promiscuity mestricted the analyses only to litters
obtained after mid-May, when young of the year malan be reproductively active in the
populations (i.e. the opportunity for promiscuisyhigh enough). In that period pronounced
variation in the proportion of multiply-sired litee was found among species (Am - 45.0%,
Af - 56.3%, As - 68.8%, Aa - 69.2%), especially agrariusshowed significantly higher
numbers of multiply-sired litters thafA. microps(P< 0.005). This study unequivocally
demonstrates important within-genus variation i@ pgnomiscuity level which predestines
the Apodemus mice for further comparative behawband ecological studies.
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Apodemus flavicolligs the most abundant rodent species in woodlandastern Italian
Alps and a relevant reservoir of zoonotic pathogeife analyzed radio-tracking data
collected from adult individuals during the breagiseason in a year of high population
density and low seed production to determine sediffdrences on use of space, nesting
behaviour and dispersal. The field trial was basedCMR and radio-tracking (homing-in)
techniques. We fitted collars to 20 male and 12aflenadult resident individuals. From July
to October 2005, we completed 4 radio-tracking isassof 3 weeks. Fixes were recorded
from dusk to dawn; additional daylight fixes alladv® localise burrows. The mean number
of nocturnal fixes/ animal/session was 65.7 + n# 42.4 + 0.8 for diurnal fixes. We
calculated home ranges as MCP 100% and Kernekatidin distributions (UD), from
which we derived 95% and 50% probability polygon& could estimate home ranges for
13 males and 7 females. We quantified static opebpletween individuals by a range of
indexes, including UD overlap and distance betweentres of maximum activity. We
calculated successive distances at 24 hours imtéovassess ranging movements and
dispersion. We assessed the effect of sex on thavimural parameters listed above by
GLM or GLMM. All statistical analysis were carriegut by R and spatial analyses by
ArcGis 9.0.

Male home ranges and core areas were larger than tf females, as well as daily ranging
movements. Spatial range of individual males oygéal both with that of males and
females. In turn, female spatial ranges never apped one to each other. Similarly, we
never detected more than one female in the santeFresn the end of September to early
October, 9 individuals, of both sexes, dispersedew sites (from 1 km to 2.5 km apart)
suddenly and quickly.

Our results indicated that spatial behaviourPofflavicollis is affected by sex. During
mating season, males may maximize their probalofitpeeting sexually active females by
covering large areas, while females may competdofod, thus defending core areas from
conspecific of the same sex. The food scarcityspeeated by the high population density,
seemed to drive individual dispersal towards halsiat of better quality.

Sex biased ranging behaviour may exert a centtalinodisease transmission, leading to
greater exposure of males to pathogens, thus ctimyit® hormonal effects.
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The tetraploid rodentympanoctomys barrera@n = 102) has a diploid-like meiosis that
suggests allotetraploidy. This notion is furthepmarted by the matching combination of
chromosome numbers between two closely-relatedesp€ctomys mimax2n = 56) and
tetraploid Pipanacoctomys aureu@n = 92). To test this hypothesis, genomic imu sit
hybridization (GISH) was used to examine the gewotoinstitution ofT. barrerae GISH
was conducted with biotin-labelled genomic DNA fr@n mimax (the probe), mixed with
an excess (30 x) d®. aureus unlabelled genomic DNA (the blocker). These DN#ere
hybridized to in situ metaphase chromosomes.dfarrerae The probe mix together with
the blocking DNA was denaturated, applied to edie scovered with a coverslip, and
hybridized for 72 hrs. Hybridization signals weiteatted with avidin-FITC. Mitotic plates
were counterstained with DAPI before examinatiorepifluorescence light microscopy.
GISH results indicate that approximately 30 chroomoss differing in size and shape
exhibit enterely greenish-yellow hybridization s These chromosomes belongGo
mimax Approximately 30 chromosomes, derived frBmaureus did not fluoresced green,
but were DAPI-stained. Approximately 42 rearrangedromosomes were labelled
greenish-yellow in one arm and blue in the othadidating a high rate of chromatin
rearrangement through reciprocal translocationsis Itvorth mentioning that after the
formation of a new allopolyploid, several geneti@a&pigenetic mechanisms stabilize the
species” genome dynamics and lead to cytologicdl fanctional diploidization. This
stabilization can explain the diploid-like meiotonfiguration and selective silencing of
ribosomal genes reported previously in the redagha rat. From an evolutionary point of
view, this instance of allotetraploidy is suggestof instantaneous speciation in mammals.
Our results have demonstrated once again the usstibf GISH methods for monitoring
chromatin transfer and introgression in organismgrty complex genomes.

Funded by FONDECYT 1070217 to MHG.
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Habitat structure in terms of obstructive/proteetiproperties of vegetation cover affects
conspicuity of prey species and their predatorghenone hand, and ability to monitor
surroundings and to detect prey or predator, orother hand. In open habitats (grasslands
or deserts) where rodent size is comparable wigfetation height, an increase in body size
extends the lateral view of these prey speciegwallg long-distance monitoring of
surroundings and, at the same time, making indalgllconspicuous to conspecifics,
competitors and predators. | hypothesized thatr@umd squirrels, open-dwelling sciurids,
an increase of perceptional scope and conspicuitytd the combined effect of large body
size and habitat openness would allow and enfascalsinterdependence of individuals,
thus promoting sociality. In contrast, | expected forest-dwelling tree squirrels to be less
social, and to have less pronounced variation éir tsociality due to lower effect of body
size on visibility and conspicuity in closed obsted forest habitats. To test this
hypothesis, | studied the relationship between adibgi body size, degree of habitat
openness and type of habitat in 16 species of Nértierican and Eurasian ground
squirrels and in 4 species of tree squirrels. loniced 14 variables that described the
degree of territoriality, natal philopatry, repration suppression, nepotism, and duration
and strength of male-female associations. Nexttirdithensional scaling was used to
ordinate species within the space of these vasaflbe primary axis was interpreted as a
quantitative measure of sociality. As predicted;iaiity appeared to increase both with
increase in body size and habitat openness in droaguirrels. Moreover, species
inhabiting open areas were more social, whereasespef closed habitats tended to be less
social than what was predicted by body size aldrmis, the single effect of extended
lateral view, rather than body size and habitatnopes as separate factors, stimulates
development of sociality in open-dwelling groundiiscgls. In accord with expectations, no
effect of body size on sociality was observed getsquirrels, which proved to be less
social and varied less in degree of sociality taund squirrels. Thus, the obstructed view
weakens the effect of body size on sociality ofusds due to poor visibility and
conspicuity in closed forest habitats.

174



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

EUROPEAN BEAVER'S POPULATION AT THE NORTH-EASTERN
UKRAINE AND FACTORS INFLUENCING ITS EXPANSION
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! Kharkov National University, sq. Svobody, 4. Kharké1077 Ukraine
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Kharkov 61077 Ukraine

The European BeaveCéstor fibej in a forest-steppe zone of Ukraine was considased
extinct species. Now in the Northern-East and B&saine the beaver population increases
and extends. There was reacclimatization of aninmaBoltava and Lugansk regions (in
1972-1974). On the north of Kharkiv region beaveere observed at first in 1982. A
draining was an only factor which opens the wayBeaver's expansion to the south-east.
The beavers have gone 93 km for 12 years. In 2BQfypean Beaver got over the border
between Dnepr and Don Basins.

Since that time of acclimatization (70-years, Lugamegion), the beaver settled the
majority of tributaries of Severskiy Donets RivBr.1998 the first beaver settlements were
found in the centre of the region (more than 300fksm the place when beaver was let
out). From the beginning of 2000 the species bectwmsettle by the tributaries in the
steppe part of Kharkiv, Donetsk and Lugansk reglngng gone to present time near 400
km. There are beavers settlements at the tribstafi€&everskiy Donets in Lugansk region
(161 km and more 250 km from Severskiy Donets)Dinetsk region (88 km from
Severskiy Donets) that are situated at the steppa. &he intensive developing of new
territory is continuing. Since 1991 the most colafybeavers on Northern-East Ukraine
(1993 - 23, 2000 - 34 settlements) was situatettinvitirainage flood-land of the Merla
River. In 1999-2000 the project was carried out financial supporting of British
Ecological Society, the main of it was the detettiof environmental factors, which
determine the beaver's dispersion. Such factoroashpng is a single significant factor
from human activities. Sometime anthropogeniousfatsecomes apparent, - even the plot
has well other conditions (high productivity of dge resources, sufficient depth). In some
cases beaver's plots situated near the humannsetilte. The most density of beavers
(ind./1 km of watercourse) was determined on cafta®3), rivers (2.38) and lakes (2.2). In
1993 and 2000 beaver's settlements within theserb@dies were following: river 43.4%
and 38 % correspondingly from all settlements, $a8& and 3% and canals 48.9% and
59%.
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Contrary to the researchers, who directly connkattdations of mammal number with
global climatic processes (global warming etc.), dexelop and confirm the idea of key
factor. Key factor is a guarantor of existence i given mammal species as functional
component of a present ecosystem. The model olfggcisuch an approach in our
investigation is European subspecies of the stepenot Marmota bobak bobakuller
(1776), Rodentia, Sciuridae). In the beginninghaf XX century it was under threat of full
disappearance in Ukraine. Then, to early 60-gap#d revival had happened. The number
of the steppe marmot was increasing till the begmof the 80-s. After the short period of
stabilization (to the end of the 80-s), the deaeeadts number begins. Since the end of the
XX century, the number of marmot individuals hagmelecreasing, but the areahdf b.
bobak continues to be extending. The steppe marmot @utenally connected with
pasturable type of phytocenosis. Such type of meriosis existed and had been
maintained in the past by herds of large herbiverangulate. Today it is formed by
agricultural activity by means of cattle grazinge\Wave traced and analyzed the dynamic
of both the steppe marmot number and grazing pressti its habitats. The direct
correlation between both processes is doubtless.if@astigations in one of the steppe
marmot historical refuges located in Kharkov regidiraine/ have shown the influence of
progressive increasing of cattle grazing pressarpaiential habitats of the steppe marmot
during the XX century. We consider that this precetipulates the restoration of pasturable
ecosystems with the steppe marmot as one of the basiponents. Since the end of the
XX century, the depression of livestock farming ibsg It means the extinction of grazing
as ecological factor and progressive increasing pfoportion of ungrazed sites. The lack
of grazing pressure causes a reverse successpitytfcenosis; therefore the foraging base
of the steppe marmot changes for the worse. This I&ads to decrease of both young
viability and population density that means therdasing of the steppe marmot number in
whole. However, there are heavy grazed sites thgpat the high density of the marmot
population. At the edge of the area such sitesigeofurther expansion dfl. b. bobak
Thus, the cattle grazing is a key factor providéxistence oM. b. bobakin modern steppe
ecosystems.
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The mole ratSpalax,a model organism for hypoxia tolerance, spendsritge life cycle
underground at decidedly lower oxygen tensions taap other mammal studied. We
suggested that because a wide range of respirattaptations to hypoxic stress evolved in
Spalax it might also have developed hypoxia adaptaticchmnisms analogous to the
genetic/epigenetic alterations acquired during hurmemor progression. We studied the
tumor suppressor gene p53 that controls cellulsparse to a variety of stress conditions,
including DNA damage and hypoxia. Inactivation &3p found in 40-50% of human
cancers, confers selective advantage under hypoxaroenvironment during tumor
progression. We demonstrated thatSpalaxthe p53 DNA-binding domain contains a
specific Argl74Lys amino acid substitution identittaknown tumor associated mutations.
This mutation reduces the p53 effect on the trapon of both human an®palax
apoptosis genes (apafl, puma, pten and noxa) drahees it on cell cycle arrest and p53
stabilization/homeostasis genes (mdm2, pten, p2d eycG). Similar neighboring
mutations found in human tumors favor growth arrager than apoptosis. We conclude
thatSpalaxevolved hypoxia adaptive mechanisms, analogotisetalterations acquired by
cancer cells during tumor development, with a lagainst apoptosis while favoring cell
arrest and DNA repair.
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The interaction between boreal voles and the slistgmedator, the least weasel is a model
case in predator-prey relationship. As the prey roomity includes voles with different
characteristics and ability to escape predatioousing on changes in vole community
provide an excellent case to study predator meadliaféects on behaviour of the prey
community. We conducted an experiment in large andoena divided into risky and less-
risky area. We looked at the effect of predatiahk expressed by the least weddeistela
nivalis nivalison space use, foraging and activity of two conmgetiole speciedMyodes
rufocanusand Myodes glareolusOur results suggest the effect of the weaselepiess on
the vole community: generally voles shifted theitiaty from risky to less risky area,
climbed trees more and were less active. Howeweagfng was not affected by the weasel
presence. In general, grey-sided voles were dornmar bank voles in horizontal, but not
in vertical, space use. Males were more expos@iddation risk, i.e. spent more time and
foraged more in risky area. When related to riskyaathe use of area, trees and food
stations was sex-dependent. Activity, and alsoue of trees, was species-dependent. We
conclude that in horizontal space use both spesimsved anti-predatory responses to
weasel presence as a community, but did not respsrile species. It seems that it is the
sex, which is playing a crucial role in the respottspredation.
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BEHAVIOUR OF BANK VOLES CLETHRIONOMYS GLAREOLYS
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Rodents represent 43% of the mammalian class. dheytake all the other orders with
their abundance and number of species and genera.

Bank voles Clethrionomys glareolysare small forest rodents, largely distributed in
Europe. They represent a potential prey for mamgaiors like mustelids, canids, raptors
or even snakes. Bank voles are not fast runnensremtation escape thus rather relies upon
anticipating the presence of predators in theigimeburhood. We carried out an experiment
to test whether bank voles modify their foragindpdoéour in response to olfactory cues of
predation. Indeed, olfaction is very well developad known to play a major role in
intraspecific relationships in bank voles. A grafp8 male and 8 females was installed in
an outdoor 5x5 m enclosure in a prime bank voldéthatOn each day, 40g of food (wheat
and corn) were equally distributed in two feedimgys$; in one of them the food was
impregnated with a test odour. Tested odours weraeed from faeces of predators (fox,
weasel, cat), from pellets of raptors (tawny howt geregrine falcon) and from bank
voles. We also included a control with the extragtsubstance (methanol). After 24h, the
trays were replaced by new ones with fresh food amodther test odour, and the food
consumption of each tray was measured. Both tragre iilmed in order to record the
foraging behaviour. The whole set of odours wasicgaied three times (during the fall, the
spring and the summer).

The results obtained with ANOVA and orthogonal céemps, show that bank voles
strongly modify their foraging behaviour dependimg the cues of predation risks. Bank
voles clearly avoid risky foraging places markedbpurs of predators.

In perspective, information obtains with these Hssmay help in a conservatory context
program to prevent over-dispersion by blocking banles with odour lines containing
these predators odours.
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THE ROLE OF HORMONAL STATUS OF SIGNAL RECIPIENT IN
RECEPTION OF PHEROMONES IN HOUSE MOUSE
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It is well known that exposure of male mice to thene from receptive females produce
considerable increase of plasma testosterone. Wdésdtthe influence of steroid hormones:
testosterone and corticosterone (in plasma andce)uh males on reception of female
chemical cues in vomeronasal organ. Test subjeets adult male mice of different social
status. Hormone assay was performed using ELISAnigoe. Plasma testosterone ranged
from 0.1 ng/ml to 12ng/ml. Corticosterone rangemrfrl20ng/ml to 640 ng/ml. Patterns of
c-fos expression were recorded in receptor tissuesponse to stimulation with urine from
receptive females. We observed activated cellsasaband apical zone of receptor tissue
regardless of differences in plasma testosterored t males. Another group of males was
exposed to predator urineFdlis catuy for three days in environmental chamber.
Monitoring of steroid hormones showed that testoste ranged from 1 ng/ml to 2 ng/ml,
corticosterone - from 840 to 1050 ng/ml. We did obiserve pattern of activation in
receptor tissue in stressed males with high castezone levels (over 800 ng/ml). The data
obtained indicate that glucocorticoids may playiraportant role in pheromone reception
in vomeronasal organ.

Supported by RFBR 07-04-01538
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Common voles live in groups in large burrows thattgrn of their spatial distribution is
affected by several factors.

In this research spatial distribution of populataircommon vole Microtus arvali§ and its
correlation with several environmental factors waslied in an approximately isolated plot
that is located around of Louvan-la-Neuve city gldgum.

In order to preparation of burrows map distributi@n permanent 1/4-ha grid for two
consecutive years was utilized as a reference deation determining of each burrows
entrance in the grid.

The research plot where characterized based on gojtosocialology and hydrologic
measurements.

For years 2005 and 2006, two step cluster anahgsisindicated 4 clusters that are distinct
from each other (p values are highly significant).

The result has shown that 70% of variance of nunmdfeourrows is explained by five
variables that means of them are not; t homogenoti® clusters of the burrows entrance
and among of soil variables that some of them Hasws an important and power
correlation with distribution of burrows. The Limaariable of soil was the most important
environmental variable that was affected burrowsagce distribution of common voles
and in the other words the cluster with low burrowsnber was associated with high mean
of the Limon in the soil.
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We compared learning, idiothetic navigation andnsming patterns in four wild rodent
speciesMicrotus arvalis M. brandti Acomys dimidiatysMus musculusand in laboratory
mouse (outbred CD-1 strain) in the Morris water enddWM). After handling the animals
underwent classical MWM training in a pool whichsagurrounded with a non-transparent
and non-translucent tent. So they did not see aswyal landmarks and they had to use
idiothetic navigation for locating a hidden platforThe observed swimming patterns were
evaluated for the first, third and fifth days ofte The semicircular swimming was the
most used navigation strategy in the environmenh westricted landmarks. According
their performances we can divide species into twaugs: M. arvalis M. musculusand
CD-1 strain searched better thAn dimidiatusand M. brandti However the latter two
species improved their navigation markedly afteeytthad been able to delete the
ineffective navigation strategies at the end oftdst. Probably there is a relation between
their natural environment and ability of the specie orientate with or without visual
landmarks.
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For subterranean rodents, searching for food bg Hayging through the tunnel systems is
the most important factor affecting their life ungimund. There are only few studies on
energetics of subterranean rodents dealing witletieegetic cost of burrowing in respect to
soil type, ambient temperature and body mass. Heweawne of them have concentrated
on comparison of digging energetics in related igsewith different social systems.

In this study we investigated and compared ressind digging energetics between two
mole-rats (Bathyergidae), solitary silvery mole-(ateliophobius argenteocinereusnd
social giant mole-ratHucomys mechowii Both species live in sealed burrow systems in
similar habitats, where they face similar microeonmental conditions. They differ in
body mass slightly. However, they differ signifitignin their ways of life, the giant mole-
rat is a social species but the silvery mole-rat srictly solitary one. Social giant mole-rat
can form cooperative "digging chains" and then dwing can be more economical than
that of solitary digging.

The resting (RMR) and digging metabolic rate (DMire measured through open flow
respirometry. DMR was measured in both speciesssg®o both types (soft and hard) of
soil. We focused on questions if i) the cost ofrbuiing in individual species varies with
soil type; ii) differences between sex occur witkjpecies; iii) the cost of burrowing, in
respect to soil type, varies between species ardpécted interspecific differences could
be explained by different social systems. Finallyy compared the energetics data with
those reported for other subterranean and fossodaints.
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The ability of animals to recognise relatives hesagjvalue for the formation of population
structure. The purpose of this work was to stuayptobability of the formation of mating
pairs among close relatives of voles in the sanmiljaas well as the mechanisms of
inbreeding avoidance. This research deals withethiode forms - Steppévijcrotus socialis
astrachanens)s Gorian (M. s. goriensis and Brandt l(asiopodomys brandjii The
hypothesis is that the interbreeding ability difféen species with different reproductive
strategy: the more polygamy is expressed in theispethe higher the probability of
inbreeding, but mechanisms of incest-taboo avoielane less developed.

Four versions of experiments were carried out (o#émd son; father and daughter, brother
and sister from one litter, and for the control rralated individuals). Experiments have
shown that all three studied forms of voles difféhe react to inbreeding. Steppe vole
avoids copulation with kin. Gorian voles more ofgine offspring when pairing with kin,
and Brandt's voles copulate with family membersreated individuals almost without
restriction. The revealed differences correspondanations in incest-taboo mechanism
and correlate with different types of social relas.

Apparently, the taboo mechanism is formed in valegarly ontogenesis by imprinting of
a related smell that during the reproductive peritdermines an opportunity to avoid
inbreeding. To investigate reaction formation toetated smell among animals with a
different degree of the relationship, voles haverb&éaken from a family group, from a
group of distant relatives, unrelated individu&daservations have shown that recognition
and preference of a family smell is necessaryHergeriod of the opening of the eyes and
active behaviour formation of the young (at the2Phlday). At the age of 45-60 days
steppe voles avoid contact with potential sexudineas bearing a related smell, preferring
a smell of distant relatives and unrelated indigidu In Brandt voles the preference of an
unrelated smell is expressed considerably lessithsteppe voles.

The author found out that all three forms are ableecognise and discriminate kin odour
from non-kin odour and that there are two kin rettign mechanisms - learning of kin
odour and genetically determined kin recognitiohe Hata shows that the Steppe vole form
monogamous family; it is a dominant reproductiviatiens’ type ofM. s. astrachanensis
However withM. s. goriensisfacultative monogamy is possible with transformatinto
polyginous relations. Brandt's vole has typicalygihous reproduction strategy.
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Mole rats (Rodentia: Spalacidae: Spalacinae) atremely adapted to fossorial way of life
and spend their whole life underground which make& monitoring and ethological study
very difficult. The blind mole ratJpalax leucoddnis a strictly protected species in
Hungary with limited distribution and probably lessin 800 individuals. The chromosome
number of this population differs from those of theighbouring countries thus they
represent a separate evolutionary unit. The spé&ies the verge of extinction in Hungary
but the information necessary to appropriate caagien measures are very limited.

A specimen was kept in an artificial tunnel systender laboratory circumstances where
signs of its activity were collected by a geofom @aecorded in a computerized data logger
system. The records were analysed by a sound amglgsogram developed by our group.
By means of this program we were able to distingudigferent types of activities (moving,
eating, sleeping, communication) and to investightdr daily patterns. Based on these
preliminary results a system is under developemehich - without the slightest
disturbance - makes possible the monitoring of faifmns, determination of population
size and gathering of behavioural information ia tfatural habitats of mole rats.
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