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Abstract

Six research teams (Russian, Kazak, Ukraine, ltalian, Spanish, and French) joined together to realize the INTAS
program 93-161. The main objectives were: | - the drawing up of the inventory of marmots in the different countries; 2 -
analysing the dynamics of the resource from field stations. 3 - preserving the genetic diversity of Eurasian marmots in situ
and ex situ. Six species were studied: Marmota bobak, M. baibacina, M. caudata, M. marmota, M. camischatica, and M.
menzbieri. The last two were considered as locally endangered. Capture-marking-recapture programs were initiated at field
stations. Six expeditions were carried out for collecting ecological, and behavioral data and marmot tissues. Data bases were
developed and distribution maps were actualized in Russsia, Kazakstan, France, and Spain. Marmota bobak populations
increased as well as the range of M. marmota in France and in Spain. M. camtschatica and M. menzbieri populations
decreased steeply and need protection. Post-release monitoring of re-introductions were realized in Russia (M. bobak, Volga
region; M. camtschatica, Kamchatka), in Ukraine (M. bobak), in Kazakstan (M. baibacina) and in EU states (M. marmota).
Colonization process of M. marmota was monitored in old re-introductions sites (Apennines, Italy; Spanish and French
Pyrenees) and in a recent one (Drome, France). Behavioural ecology data were collected on spatial and social organization.
Ecophysiological and flea data were analyzed in the maintenance of plague foci in Kazakstan. Breeding process was studied
in experimental farms. Marmot species variability were studied through morphometric, carvotypic, DNA and alarm calls
analysis. The exisience of two subspecies of M. bobak and of three subspecies of M. camischatica was confirmed. The
research produced almost 120 scientific and technical publications. Results were presented at three international
conferences and two national seminars; additional results are presented in this conference,
Key-words: International co-operation, Eurasia, M. bobak. M, baibacina, M. camtschatica, M. caudata, M. marmota, M.

menzbieri.

Pesiome

Uiecms uccaedosamenvckux opynn  (POCCHUCKAR, KAZANCMANCKAA, YKPAUHCKAA, UMAABAHCKAH, UCRAHCKAS u
ppanyysckazn) obvedununuck, wmobui peanusosame npozpammy INTAS 93-161. Fe znaewvie wenu: | - npogederiue
w;senmapu3amm CYPKOG 6 PAIHBLY CHIPCJHQX,' 2 - aHanus ounamuxu pecypcos CYPKOB HA NOReGuix cmauuonapax; 3 -
COXpaKeHue 2eHenUIecKozo paznoobpaszus egpazutickux cypxod in situ u ex situ. Hzyuaroce wecms sudos cypios (Marmota
bobak, M. baibacina, M. caudata, M. marmota, M. camtschatica ¥ M. menzbieri). [ea nocaednux PACCMAMPUBANUCH KAK
Haxo0RuUecs Mecmamu noo yzposon. Ilpozpammsl 0ma06a, MeYENUA U GbINYCKA BbLAU HAYAMbL HA ROREELIX CMIAYUOHAPAY.
Illecmp oxcneduyuii 6oy nposedenst Ons c60pa dannbix N KONOZUU U NOGEOCHUIO U OBPARYOE MKaHEH cypros. Beuiu
cosdanvt Bazer [lanneix u kapmot pacnpocmpanenus cypkog ¢ Poccuu, Kazaxemawe, ®panyuu u Henanuu, Apean u
uucnesnocms M. bobak yeenuwinuce, maxxce xax M. marmota so @panyuu u ¢ Henanuu., TTonyaayuu M. camtschatica u
M.menzbieri mednenno coxpawaiomea u mpeGyiom oxpanvi. Monumopunz 30 peunmpoOVYUPOGaHHEMU CcypraMu
ocypecmensinca 8 Poccunw (M. bobak,  IMosonycee u dp.; M. camtschatica, Kawuamwxa), ¢ Vipaune (M. bobak), &
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Kasaxcmane (M. baibacina) u & cmparax EC (M. marmota). [Ipoyecc koronusayuu y M. marmota 6b1 uzyuen 6 mecmax
peunmpodykyuit 6 daenent (Anennunot, Hmanus; ucnanckue u (panyyscxue Mupenen) u ¢ nedagnem npouciom (Drome,
@Opanyus). Fxon020-3mMoRoZNYECKUE JaHHbLE Botri coBPANbL 6 OCHOBHOM RO NPOCMPANCMBENHON U COYUANBHOU OP2ANUIAYUU
nonynayuil. Hannvie no 3xkogusuonozuu u 6roxam BGvuiu RPOGHANUIUPOGAHBL 6 OHAZAX HYMbL 6 Kazaxcmane. poyecc
PAIMHONCEHUA UYHAACA HA IKCREPUMEHMANbHBIX epmax. Buympueuodosas uimeHHusocmo CYPKOG usywanace memodam
Mophomempuy, KAPUOCUCMEMAMUKY U HAAUZA 3GYKOGHIX CUZHANOE. Boio nodmeepucoeno cyuecmaeosanie 08yx noosudos
M. bobak u mpex nosudoe M. camtschatica. /1o pesynvmaman uccredoganuii COeAAHO nOYMu 120 HayunbiX U MeXHUYECKUX
nybauxayuil. Pesynemamot Gbiau yoce npedcmaenexst na mpex Mexcovrapodunsix Konghepenyuax u 06yx HayuoHanbHbIx
cemunapax. Hexomaopete Hogole pesyrmamst npedcmagnenvl Ha OGHHOU Kongpepenyuu.

Knioueeste c108a: mexcovnapodnoe compyouuvecmeo, Espazus, M. bobak, M. baibacina. M. camtschatica, M. caudata.
M. marmota, M. menzbieri.

Résumé

Des chercheurs russes, kazakhs, ukrainiens, icaliens, espagnols et frangals se sont associés pour réaliser le programme INTAS
93-161. Les principaux objectifs étaient : I- d’inventorier les marmottes dans fes différents pays ; 2- analyser la dynamique de la
ressource sur le terrain ; 3. de préserver, in situ et ex situ, /3 diversité génétique de six especes de mamioltes eurasiatiques
(Marmota bobak, M. baibacina, M. caudata, M. marmota, M. camtschatica, M. menzbieri). Des programmes de capture-marquage-
recapture ont été mis en place et ainsi que des bases de données écologiques, comportementales et d’échantillons de tissus de
marmottes, données réunies au cours de six expéditions. Les cartes de distribution des espéces ont été réactualisées en Russie, au
Kazakhstan, en Espagne et en France. Les populations de M. bobak sont en augmentation ainsi que 'aire de distribution de M.
marmota. Celles de M. camtschatica et M. menzbleri sont en forte réduuction et nécessitent des mesures de protection. Des suivis de
réintroductions ont été réalisés en Russie (M. bobak, région de la Volga ; M. camtschatica, Kamchatka), en Ukraine (M. bobak ), au
Kazakhstan (M. baibacina) et dans les états de I'Union Européenne (M. marmota) et e processus de colonisation de cette derniére
espéce a 6té étudié. L organisation spatiale et sociale des différentes espéces ont été précisées. Le rdle de la relation marmotte-puce
dans le maintien de foyers peste au Kazakhstan a été analysé. Les conditions de I'élevage des marmottes ont été étudides dans des
fermes expérimentales. La variabilicé des différentes espéces de marmottes a été comparée au niveau morphologique, génétigue et
comportemental. En particulier, l'existence de deux sous-espéces de M. bobac et de trois sous-espéce de M. camtschatica a éré
confirmée. Cet effort de recherche a produit 120 publications scientifiques et rapports dont les résultats ont té présentés dans trofs
Conférences Internationales et deux séminaires nationaux.
Mots-clés : coopération internationale, Eurasie, M. bobak, M. baibacina, M. camtschatica, M. caudata, M. marmota, M.

menzbieri.

Introduction

A project “Ecological basis for the management of marmot biodiversity in Eurasia”, submitted by M. Le
Berre just after the first International Conference on Marmots, was accepted as INTAS-93-0161. The duration of
the co-operation agreement was 12 months running from 1 February 1995 to February 1996 and was extended to
the end of November 1996.

Objectives and participants

This program aimed to lay foundations for the management of marmot populations from the Pyrenees to
the Northern Siberian Tundra. It had three main objectives: 1. Making an inventory of the number and density of
marmots and their geographical range. 2. Analyzing the dynamics of the resource: demographical, genetical,
time and space aspects at different scales and the effects of anthropogenic, climatic and biological pressures. 3.
Preserving the genetic diversity of Eurasian marmots both in sifu and ex situ.

The participants belonged to six countries: three from the European Union (EU; France, 15 persons; Italy,
3; Spain, 8) and three from the former Soviet Union (FSU; Kazakstan, 11 persons; Russia, 39; Ukraine, 5).
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Research activities
Marmots biodiversity

Six species of marmots were studied among the eight Eurasian species: Marmota bobak: (Muller 1776) or
steppe marmot in Kazakstan, in Russia, and in Ukraine; M. baibacina Katschenko, 1899 or grey marmot in
Kazakstan; M. camtschatica (Pallas 1811) or black-capped marmot in Yakutia and Kamchatka; M. caudata
(Geoffroy 1842-1843) or long-tailed or red marmot in Kazakstan; M. marmota (Linnaeus 1758) or alpine
marmot in Italy, France, and Spain; and M. menzbieri (Kashkarov 1925) in Kazakstan. Two of them are
considered as locally endangered: M. camtschatica (Red Data Book of Yakutia) and M. menzbieri (Red Data
Book of Kazakstan).

Methodologies

The main methodologies used were: field work methods (population census, capture-marking-recapture,
behavioral studies, ecophysiology, and sampling of biometrical measures, diet, vocalizations, hairs, parasites...),
polymorphism analysis (taxonomy and genetic), and socio-economical enquiries.

A network of field stations was created and developed: in the bobak area: three in Russia (Voronezh,
Orenburg and Chuvash Republic) and one in Ukraine; in the forest-meadow-steppe zone of grey marmots: two in
Kazakstan; in the camtschatica area: one in Yakutia and one in Kamchatka; in the alpine marmot area: two in the
French Alps, one in the French Pyrenees and one in Italy (Emilian Apennines).

Eight expeditions were carried out for collecting data and marmot tissues: three in the bobak range
(Orenburg, Bakorstan); one in the baibacina range (Kazakstan); two in the camtshatica range (Yakutia,
Kamchatka); two in the marmota range (Drome, France and Navarre, Spain). Three experimental farms were
maintained (Kamchatka, Yakutia and Ukraine) and a new one was developed in the Moscow region.

Results
Organization of a network of field stations

Marmota baibacina: Two field stations were established in the forest-meadow-steppe zone
(respectively 2100m and 2200-2300m a.s.l.) in the Kokpak mesofocus of plague in Kazakstan and their
description had been undertaken.

Marmota bobak: Three permanent field stations were settled in Russia: in Novomarkovka, (Voronezh
Region, Southern Russia), in Chuvashia (along the Volga River), in Orenburg (Southern Urals). One field station
was organized in Velikoburluksky, Ukraine.

Marmota camtschatica: One field station in the Ust-Lensky reserve of Yakutia (50-300m).

Marmota marmota: Three field stations were organized: one in Modena Apennine, Italy (1800-1950m
as.l); in France, one in the Alps (2200m) with the help of the Aussois municipality, one in the Pyrenees
(2000m) with the help of the National Office of Forests.

Distribution and population dynamics of marmots

Marmota baibacina: Comparsion of age and sex structure in steppe, forest-meadow-steppe and alpine
zones suggested that there was a population compensation mechanism. The alpine population had a significantly
higher number of offspring but a smaller number of yearlings. In Kazakstan, their number decreased 1.6 times
over the past 20 years to a current 300,000 animals. Some populations of this species need protection.

Marmota bobak: In Russia, inventory of numbers and estimation of population status was conducted in
several regions: Voronezh and neighboring regions, Orenburg region, and Volga region (Mariyel, Chuvash,
Tatarstan, Mordovian republics). This mapping confirmed the species attachment to steppe and forest-steppe
zones and helped to define the border of bobak sub-species.

In Ukraine, the density of settlements is of 0.1-2 families per ha, with an average number of 3.2-5.2
individuals per family. The overall resource was estimated to 115,000 individuals. The number of animals
increased since the beginning of the century, partly due to re-introduction efforts.

In Kazakstan, bobaks were mapped and their number estimated, according to incomplete data, to be
1,500,000 animals. Some populations need protection.

Compared to M. menzbieri and M. baibacina, M. bobak was the quickest maturing species and had the
highest productivity.

A model of the effects of trapping on bobak marmot populations was tested in a specific situation. After 5
years, the size of the population remained at the same level, due to an increase of migrants. But reproduction
decreased unevenly (decrease of families with litters, decrease in the size of litters). Trapping success for equal
trapping effort decreased and the age structure of trapped animals changed (fewer mature individuals).
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Marmota camtschatica: In the alpine tundra of the Kamchatka Peninsula, the density was estimated to
0.15 individuals per ha. The total resource of black-capped marmots was around 32,000 animals.

In Yakutia the actual density was 9 marmots per 100km?; 50 years ago it was 25 marmots per 100km™.
The general marmot range had not changed, but an intense fragmentation and isolation of particular centers of
population was observed, expressing an evident deterioration of these populations.

Marmota caudata: In Kazakstan, they were mapped and their number evaluated to be about 5,000
animals. This species, in decline, needs protection.

Marmota marmota: A census method was tested by rangers on the Plateau des Charnieres (Prapic,
Ecrins National Park, France) during three consecutive years (six surveys) and applied to a well-known marmot
population at La Sassiere. This method gave an overview of a population but could not reveal seasonal
variations.

In the Spanish Pyrenees, marmots occupied altitudes ranging from 1300m to 2990m (mean 2016£22m);
83% of the colonies were between 1600m to 2400m (colony density: 9.1 col./100km?). Above 1800m the
number of colonies is positively correlated with the duration of the vegetative period and inversely correlated
with altitude. In Navarre, about thirty family units were established, occupying supra-forest pastures and forest
clearings.

In Italy, the number and location of the families were recorded each year between 1994 and 1996 in
spring and in summer after offspring emergence. On the north slope of Monte Cimone (about 40 ha), ten family
groups were counted in 1995 and 11 in 1996. The new group in 1996 was probably due to the consolidation of a
family nucleus created during the previous year. Thirteen litters were observed (annual mean = 0.56 litters per
group).

Marmota menzbieri: In Kazakstan, its distribution was mapped. Their numbers decreased two-fold
over the last 40 years and exceeded no more than 20-25,000 animals. This species needs protection.

Behavioral ethology and ecophysiology

Marmota baibacina: In the Kokpak area, marmots were found to be, with their fleas, the main carrier
of plague (1947). Between 1951 and 1961, a campaign of extermination of marmots led to the disappearance of
the epizootic. But with the restoration of marmot populations and the increase of their fleas, the plague microbe
reappeared in 1969. The predominant species of plague-infected fleas were Rhadinopsylla liventricosa and
Oropsylla silantiewi. The analysis of data obtained over the decade 1984-1994 on the number of plague-infected
marmots and fleas is not yet finished. The seasonal changes in the morphophysiological parameters in marmots
(stress-index) were correlated with the seasonal dynamics of the epizootic curve in the Kokpak marmot
population. Seasonal changes in the physiological condition of the marmot population was considered one of the
decisive factors in the epizootic process. An analysis of plague in marmots revealed the laws of natural foci, the
pathogenesis of the infection, the immunological peculiarities of the marmots, and the aspects connected with
their general physiological status. New methods were defined to maintain marmot biodiversity.

Marmota bobak: In Ukraine, a capture-marking-recapture program with a reliable identification of
animals was initiated, but results were only preliminary. One observation suggested the possible cohabitation of
three adult males in the same burrow,

In Russia (southern Urals), the relative age of the colonies was determined from mound size (1.5-2,000-
years-old in the Ural-llek, Ural-Salmara and Obschii Syrt colonies; 3,000-years-old in Sevetlinskii and
Yasnenskii districts and in the Ora plain).

A morphometric, optical, and electron-microscopic study of testes and ovaries revealed a relation between
functional activity in testes and adrenal gland. A process of reproductive recovery by the testes started prior to
hibernation as a somewhat activation of follicle growth in females trapped at the end of the summer activity
period.

Marmota marmota: In France, a comparison of the spatial organization of indices of marmot
settlements showed that in historical areas, the mean number of burrows per 100m® decreased in disturbed areas.
On the contrary, in re-introduction habitats where home ranges were almost never overlapping and animal
density low, digging was infrequent and external latrines and feces almost absent. Spatial behavior of introduced
animals might be a consequence of a low level of social and territorial interaction.

Results from microsatellite polymorphism analysis and behavioral studies revealed the acceptance of a
pregnant female by the dominant male of a family group of alpine marmots (Marmota marmota) (La Grande
Sassiére, PNV, French Alps). This fact would have been interpreted as an extra-pair fertilization in absence of
behavioral data. The mating system of the alpine marmot seemed to be more complex than previously thought
and polygyny cannot be excluded.
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In the French Alps, an important anthropogenic pressure (hiking) induced a qualitative and quantitative
decrease of diet through an increase of vigilance and a decrease of diet selectivity due to the difficulty of
marmots to exploit their whole home range. These negative effects on marmot survival could be balanced by an
increased tolerance to human presence. Frequently disturbed marmots expressed a strong familiarization to
humans when marmots rarely disturbed displayed a strong increase of alert and flight distances in the presence of
humans.

The diet of four family groups was studied with the microhistological analysis of feces in the Reserve of
La Sassiere (Savoie). Marmots preferred forbs and their flowers when available. They fed on a small number of
species, some of them were not abundant and located far from the principal burrow system.

In the Spanish Pyrenees, using a Geographical Information System taking into account five variables,
marmot frequencies were determined both in available and colony areas. Marmots sclected southern slopes,
altitude between 1600-2000m, 0° to 30° slopes, and pastures with high vegetation cover. An evaluation of the
microhistological technique to study marmot diet was undertaken from fecal samples collected in Navarre. A
determination key of plant species (especially graminoids) from epidermal fragments in the feces, previously
developed, was used.

In Italy, the social organization, the extension and use of family territories, and rhythms of the contiguous
family groups of marmots settled on the north slope of Monte Cimone (1800-1950m) were described.

Promotion of marmot conservation

Ex situ conservation (Husbandry)

Marmota bobak: Successful breeding was obtained in the industrial farms Pushkinskii (Moscow region)
and Sosnovskii (Leningrad region). But their activities strongly decreased because of lack of funds. A new
experimental farm was developed to understand marmot hibernation and reproductive behavior processes. Bobak
adapted easily to human presence and to high density conditions. A regular annual breeding was observed for
50% of the reproductive females. Theoretical and methodological basis for the selection were defined. Selection
of litter size (8-9 offspring) larger than in the field was possible. Average mass of an offspring in captivity prior
to hibernation was nearly the same as in adult marmots in nature.

Marmota camitschatica: The Vershinskaya farm (Kamchatka) bred 85 individuals of the Kamchatka
subspecies, some of them were released in their ancient home range. A farm was started in Yakutia with the
Yakutian subspecies.

Marmota menzbieri: From 1991 until the present, an experiment of breeding Marmota menzbieri at the
Seversky Donets farm was conducted. The first offspring were obtained in 1995. Adult marmots as well as their
offspring remained feral and easily frightened.

In situ conservation

Marmota baibacina: In Kazakstan, the principal problem was linked to overgrazing activity by cattle,
poisoning of the pasture, and hunting by herdsmen and their numerous dogs. Poaching for fat and fur, before
hibernation, was also very important. M. baibacina killing reached 29,500 animals between 1993 and 1995 and
an important number of poachers were arrested. A Kazak republican program "marmot", planned in 1994, was
not realized because of insufficient funds. However, 3,000 trapped marmots were transferred to safer zones
between 1991-1995.

Marmota bobak: In the Volga region, marmots were released in Emeshevskii (Maryiel Republic) in
1993 and settled successfully in that site, which was transformed into a marmot reserve.

The re-introduction program, started in 1960 in Ukraine was more active between 1994-1996 and
extended the range of marmots successfully. A wider re-introduction program of marmots in the pasture
biocenosis was suggested, but financing was not found.

Marmota camtschatica: Eighteen animals, bred in the Vershinskaya farm, were re-introduced to two
sites (Vershinskaya volcano and Dzenzur volcano, Kamchatka) in 1995 and these operations seemed 1o be
successful. In Yakutia, in the Ust-Lenskii reserve the colonies were relatively numerous but their number
decreased strongly outside the reserves. Decrease of the black-capped marmot number in Yakutia is probably the
result of a gradual change due to expansion of forests, on the one hand, and to an increase of human impact, on
the other hand.

Marmota marmota: In the French Pyrenees (Ariege) and in the Pre-Alps (Drome), the colonization
process followng re-introduction was studied. In the Pyrenees, colonies of two or three related family groups
were patchily distributed. In both sites, marmots settled near screes or at the foot of trees. The number of shelter
burrows increased each year and they were dug dispersed in meadows farther from the main burrow. Contrary to
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long-term occupied areas, external latrines were absent or rare, marmot flights were longer and few alarm calls
were heard. Long distance emigration at a low elevation was observed, but marmots could not settle there,

This long-distance emigration at low elevation (700-1000m a.s.]) was also observed in the Apennines
(Italy). Two single individuals, one group of two individuals, and one group of two or three individuals settled
far from the species core geographic range and in environments distinct from the ones where the species is
typically found, such as abandoned quarries, landslides, and steep areas isolated within oak and/or beechwoods.
Their survivorship increased with the number of involved individuals: not over one season of activity when
solitary; two seasons when occurring as pairs. The group consisting of two-three individuals first seen in 1994
(but likely established one or two years earlier), was observed until 1996.

Marmota menzbieri: Creation of a Republic Reserve in Kazakstan with a special protection regime for
marmots and an enlargement of the Aksu-Ddzhabagly Reserve were advised.

Biodiversity

Six expeditions were organized for collecting marmot tissues and behavioral data. In 1994, Russian
(O.V. Brandler) and Kazakstan teams trapped Marmota baibacina in the Ketmen range in Tien Shan. French (M.
Le Berre & R. Ramousse) and Russian teams (V.N. Vasiliev) spent onec month in the Lena delta (Yakutia) to
survey M. camtschatica populations. In 1995, two Russian teams (Brandler & V.N. Rudi) participated in
trapping M. bobak in the Saraktashkii district of Orenburg region and neighboring regions of the Baskortostan
Republic. In 1996, the same teams collected M. bobak in the Kuvandyskskii district of the Orenburg region. The
Ukraine and Russian teams conducted the study of the current state of the Lugansk population of M. bobak.

In order to build an approximate phylogeny of the Marmotini tribe, DNA/DNA hybridizations, performed
on twelve ground squirrel species, confirmed that marmots and spermophils were recent nearby groups, rather
than two groups coming from different lines. Bibliographic work led to the classification of the species into five
social categories. When adding social forms of each species on the phylogenetic tree, sociality appeared as a
monophyletic feature. So complexity of social behavior gradually established in marmots when species settled in
grasslands and gained body mass. However, intraspecific variation of social behavior occurred in marmot
species; the ultimate choice of the most fitted social system remains complex and needs a further analysis of
intraspecific plasticity.

Study of caryotypes of five species of the genus Marmota corroborated earlier data. The diploid
chromosome number in Palearctic marmots is 2n = 38, except for M. camtschatica.

Analysis of genetic distances calculated by 39 biochemical loci for eight species of genus Spermophilus
and for five species of genus Marmota established genetic discreteness of all the species and a minimum level of
genetic differentiation among the genus Marmota species (Pfd = 11.9). Level of genetic differentiation of
Palearctic marmots and ground squirrels is considered about D = 0.8, which corresponds to 4 million years or
Middle Pliocene.

Results obtained from the sequencing method of the B cytochrome gene were consistent with results of
protein electrophoresis. However, the genetic distance between M. caudata and M. menzbieri appeared
unexpectedly short (subspecies level). It may be a result of hybridization that had taken place recently.

A study of bobak coprobionts in two colonies (one ancient and the other recent) of Chuvash Republic was
undertaken. Five families of beetles were collected. Excrement fauna of the re-introduced marmots comprised
only universal coprophagous species whereas specialized coprophagous species were found in the relict colony.

Bobak morphometry confirmed the reality of subspecies: M. b. bobak and M. b. schaganensis. The other
subspecies M. b. kozlovi is questionable. Reliable differences in mass and body length were found between
European and Kazakstan bobak subspecies. Kharkov and Tatarstan marmots were proved to be the largest and
Kurgaldzhino marmots, the smallest. The western marmots were the most fattened. Differences in hair covering
characteristics showed a gradient between short and thick hairs (Don and North European populations) and long
and thick hairs of East-Kazakstan, confirming the adaptability of these marmots to various climatic conditions.

In the southern Urals, a comparative morphological analysis of the marmots from four districts gave the
basis to distinguish two populations: Grachyovsk' and Svetlinsk'.

The analysis of the geographical variability of the steppe marmot alarm call gave some reasons to
suppose that within its species area the steppe marmot demonstrates a clinal variability. Situational variation of
the steppe marmot alarm call in the field was studied in Ukraine. Effects of distance and of duration of the
stimulus on the rhythmical structure of the call were described. A phenomenon of marmot habituation to the
stimulus was found. An electro-acoustical analysis of the call of an underdetermined species in the Sajano-
Shushenskii biosphere reserve proved the presence of the grey marmot (M. baibacina) and reliably confirmed
the northeast border of the grey marmot area.
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Three subspecies of Marmota camtschatica are known: M. c. camtschatica from Kamchatka, M. c. bungei
from Yakutia, M. ¢. doppelmayeri from Transbaikal. Caryotype analysis showed that black-capped marmots are
closer to Nearctic marmots than to Palearctic. Morphological analysis, immunogenetic analysis, and alarm call
analysis stated that two subspecies (Kamchatka and Transbaikal) were most divergent. The Yakutian subspecies
occupies an intermediate position and probably is not homogeneous.

Socio-economical approach
An analysis of the "values" of the wild marmots for farmers, local tradespeople, hunters, and tourists were

realised in a French mountain village. Even if the costs induced by the presence of marmots were mainly borne
by farmers, the balance appeared to be positive for mountain people who were usually poly-active (farming and
tourist hosting) in that community. Re-enforcement efforts were mostly supported by Game associations with a
small financial engagement. Re-introduction efforts supported by public offices were financially more important
but still 40 times lower than the monetary equivalent of the interest of the presence of the marmot.

Conclusion

The INTAS programme provided important financial support that greatly helped the six teams to maintain
and to develop their scientific aims and also to improve cooperation between FSU and EU scientists and between
all marmot researchers in the world through three International Conferences and national seminars.

Six of the Eurasian marmots were studied and compared. Cooperation between the research teams
resulted in an important exchange of publications and discussion of methods used in each country, but also with
other research groups in Austria, Canada, France, Italy, Switzerland, and the USA. These contacts convinced us
to create an International Marmot network.

Research produced several technical reports for different local administration and wildlife managers that
will enable them to improve management and conservation of the Eurasian Marmota species. Recommendations
were presented to the administrative authorities concerning the endangered species and the locally endangered
populations.

Data bases in different fields concerning marmot problems were developed: check-list of specialists,
literature, morphometric and social structure data, methodological softwares.

The research produced almost 120 scientific and technical publications that had originated in each
country. Results were already presented in three International Conferences and two national seminars.

Such INTAS program was an important tool to increase European and International research cooperation.
It also took a prominent part in defining ways for sustainable development of wild animal species.
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Translated into Russian by V.Yu. Rumiantsev
Mepesod Ha pycckull asbik B.FO. PymaHyesa

BBegeHue

[MpoekT "JKoNoruyecKue OCHOBBI yIpasiieHHs 61opasHooOpasieM CYpkoB B EBpasnun", NpencTaB/ieHHbIH
M. Jle Bapom nocsie nepeoit Mexaynapoatoi Kondeperiwmn no cypkam, Obi1 npHHAT Kak Kccire108aTebekuid
[poekt INTAS-93-0161. Cornaurenye 0 coTpyaHMYecTBe ObLIO 3aKiiodeHo Ha 12 mecaues, ¢ 1-r0 despais
1995 r. no despana 96, u GbuUI0 NpOAJIEHO N0 KOHL@A HOAOpA 1996 ..

Llenn u y4yacTHUKKU

Ilensio MporpaMMbl GBUIO 3&T0KHUTE OCHOBBI JUISl YTIPABNeHUs MOMYIAUMAMH CYpKOB oOT ITHpeHeeB 110
Tyuap Ceseproit Cubupu. OHa uMena Tpu riaBHeIX 3ajaun; 1. [IpoBe/ieHHe MHBEHTAPU3AMH. YHCICHHOCTD H
MIIOTHOCTh HACENEHHS CYPKOB M HX reorpaduueckoe pacrnpocTpaHeHue. 2. AHainu3 AMHAMHKH DECYpCOB:
nemorpadHuecKme, TeHeTHYECKUe, BPEMEHHBIC W ITPOCTPAHCTBEHHbIE ACHEKTBI B PasiMyHbIX MacimiTadax u
BMAHHE AHTPONOrEHHLIX, KIMMaTHYecKux M Ouomormieckux ¢axrtopos. 3. COXpaHeHME IeHETHUECKOro
pa3zxoobpa3na eBpasHHCKHX CYPKOB H in SItu U ex Situ.

B nporpaMme y4acTBOBalHM NpeJCTaBHTE/IM wiecTd cTpad: 3 ot Esporneiickoro Cowosa (®panums, 15
uenosek; Mranus, 3; Ucnauns, 8) u 3 u3 6sisuero Coserckoro Coroza (Kasaxcran, 11 uenosek; Poccus, 39,

YkpauHa, 5).

NccnepoBaHus
Buopa3Hoobpa3ue CypKoe

Hsyuanoch 6 U3 8 eBpasuiicKux BHIOB CypkoB: Marmota bobak Miiller, 1776 umm cTenHOH Cypok B
Kasaxcrane, B Poccuu, u B Ykpaune; M. baibacina Katschenko, 1899 unu cepwiii cypok B Kasaxcrane; M
camtschatica Pallas, 1811 unu yepHomanouHsii cypok B Skytun u Ha Kamuarke; M. caudata Geoffroy, 1842-
1843 Wy JUIMHHOXBOCTHIH (KpacHsbiii) cypok B Kasaxcrane; M. marmota Linnaeus, 1758 win anbnuicKuii Cypox
8 Wranuu, Ppasuun n B Hemanuw; u M. menzbieri Kashkarov, 1925 B Kasaxcrame. Tpu u3 Hux
paccMaTpHBAIOTCH KAK HAXOMALIMECA MecTamu T10J yrposoit: M bobak (Kpachas kHura Poccuu), M
camtschatica (Kpachas kuura SIkytun) u M. menzbieri (Kpacusie kuuru MCOII u Kasaxcrana).

Memodonozus

I NaBHBIMM HCTIONB3YEMBIMH MeToAaMu ObuTH: mosebic paboThl (Y4eT GHCICHHOCTH, OTJIOB-MeYeHHe-
BBITYCK, H3yYeHHe MOBEfeH S, S3KODHINONOrHY 1 GHOMETPHY, NIUTAHUA, BOKATH3ALNH, MEXa, 11apa3HTOB H ap.),
MeTOIbl aHaH3a MouMopdu3Ma (TaKCOHOMHS i T€HETHKA), H COLM0-DKOHOMHYECKHE OTIPOCHL.

Bbinia co3faHa M pa3BMBaJach CeTh IOJEBBIX CTaLMOHapoB: B apeane M. bobak - 3 B Poccuu
(Boponexckas, Openyprekas o6, u Uysamickas Pecnybnuka) u 1 B Ypanre, B 30He necocreny; M. baibacina
- 2 B Ka3zaxcrane; B apeane M. camtschatica - 1 B flkytuu u 1 Ha Kamuarke, apeane M. marmota - 2 Bo
dpaniysckux Anbnax, | Bo @paniysckux [upeneax u 1 8 Uranuu (OmMuisanckue ATIEHHHHBI).

BoceMs 3Kcreaniuii b0 npoBejieHo wis cofopa AaHHBIX M 00pa3uoB TKaHeH CypkoB: 3 B apeane M.
bobak (Poccus), 1 B apeane M. baibacina (Kasaxcran), 2 B apeane M. camtshatica (Sxyrusa, KamuaTka), 2 B
apeane M. marmota (Drome, ®panuuy u Navarre, Vicnanus).

[Mpojomkanu paGoTy Tpu okcmepumenTanbhbix Qepmbl (Kamuarka, Axytus u Ykpauna) Obina

Oprann30BaHa 0iHa HoBas B MOCKOBCKOH 00nacTy.
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PeaynbTtarthbl
OpeaHu3ayus cemu noseebix cMayuoHapos

Marmota baibacina: ]ipa nonespix cranMoHapa GbIJIM OpraHH3OBaHbl B JIECO-TYTOBO-CTETHOM M0SCE
(cootsetcTBeHHO, 2100 M W 2200-2300 m H.y.m.) B Koknakckom meszoouare uymsl B Kaszaxctane w Gbuin
cllenaHbl HX OITHCAHHUA,

Marmota bobak: Tpu mnocroauubix 1ojeBbIX cTamuoHapa ObUTH OpraHuloBansl B Poccuu: B
Hosomapkorke Boponexckoi o6n. (KOxusan Pocena), B Uysamckoii Peciiy6auke (TTosomkne), B Openbyprekoii
o6n. (Oxubiit Ypan). Onun crauponap 6bin opraHusosad B BenukoGypiaykckom p-ne XapsKoBckoit o6,
(YKpansa).

Marmota camtschatica: Onun cranmonap cosgas 8 Yers-JlenckoM 3anoseanuke (Sxyrus, 50-300 M
H.Y.M.).

Marmota marmota: Tpu nojeBbLIX CTauMOHapa ObLTM OPraHM30BaHbl: | - B ATMEHHMHAX B palioHe T.
Monena, Uramua (1800-1950 M. H.y.Mm.); Bo @panuun - 1 B Anenax (2200 M) ¢ noMouIs0 MyHULHIANHTETA
Aussois u | B Iupeneax (2000 m) ¢ nomowbio HauMoHabHOT0 NECHOr0 YNpasieHus.

PacnpedeneHue u duHamuka nonynsyut cypkoe

Marmota baibacina: Bospacthas M 1onoBas CTPYKTypa CPABHHBAINCHL B CTEMHOM, JIECO-TYrOBO-
CTEMHOM W ANBMUACKKX Nosicax. AHAIW3 M0Ka3al HAIHYHE TONYIAUMOHHBIX KOMIMEHCATOPHbIX MEXAHH3MOB.
[lonynaums B anbnHKe UMeJIa 3HAYHTENBHO GOJIEE BBICOKYIO YHMCIIEHHOCTh CCIOJIETKOB, HO MEHBILE FOZOBAJIBIX
cypkos. B Kasaxcrae 4MCNICHHOCTb Bua ymenblumach B 1.6 pasa 3a nocneanue 20 sier, NOCTHIHYB B
Hacrosuee Bpema npumepro 300 Toicau ocobeil. HexoTopble Monyasuuy 31010 BUAA HYXAAKOTCA B CTAaTyce
OXpaHAEMBIX.

Marmota bobak: B Poccuu, B psage pernonos, Obila NpoBeena MHBEHTApH3ALMA 3aNacoB W OLEHKa
cocrosnus: Boponekckas u cocennue obnactu, Openbyprckas ofn. u [loBoskse (Mapu En, Uysawns,
Tarapctan, Mopaosus). KaprorpadupoBanue OATBEpAHIIO HPHYPOUEHHOCTE BUAA K 30HAM CTENH M JIECOCTENH
1 NIOMOIJI0 ONPENENHTE FPAHULLY apPEaoB Mo/IBHIOB.

B Vkpaune nnotHocTs nocenenuit - 0.1-2.0 cemeii/ra, cpearee uucio ocobeii B cembe - 3.2-5.2. OBiuue
3amacki ObUTH OueHeHb! B 115 Thic. ocofeif. UMCIEHHOCTh JKMBOTHBIX poCia ¢ HA4aNa CTONETHA, YACTHYHO
Gnarosaps MEpONpPHATHAM 110 PEaKKJIMMATH3aLIMH,

B Kasaxcrane Obulo npopeseHo kaprorpadupoBaHue apeana CTEMHOTO CypKa, €ro OLEHOYHas
YHCJIEHHOCTB, COIJIACHO HENOMHBIM NaHHbM, 0koito 1500 Teic. ocobeil. Hekotophie monmyasumu HyxaaoTcs B
3allHTe.

B cpasuennn ¢ M. menzbieri v M. baibacina, M. bobak okasancs wanGosnee GLICTPO CcoO3peBarOLIMM
BM/IOM, HMEIOIINM CaMYI0 BbICOKYIO MPOAYKTHBHOCTS.

Mozenb BOUSHKA OTIOBAa HA MONYNALUMH CTEIHOTO cypka Obima onpoGoBama B crnenuduueckol
cutyauud. [Tocne 5 et o1108a pasMep MOmy sy OCTANCH Ha TOM JKe YPOBHE ¥3-3a POCTA YMCIA MUIPAHTOB.
Ho BOCNpOM3BOJCTBO YMEHBILAJIOCH HEPABHOMEPHO (CHMXKEHWE uMCIa CeMeli C BLIBOIKAMH, YMEHblieHHE
pasMepoB BBIBOIKOB). D(QPEKTUBHOCTL OTNOBA NPU TeX K€ 3aTpaTax YCHIWH YMEHbLIMJIACh, W BO3DACTHasl
CTPYKTYpa NOAMaHHBIX JKHBOTHBIX M3MEHHIACh (MEHBIUE B3POCHBIX 0cobeit).

Marmota camtschatica: B anunuiickoit Tynape Kamuarckoro NOJIYOCTPOBa NMNOTHOCTL ObiNa olleHena
8 0.15 ocoBeii/ra. OBiiue 3anackl YepHOIIANOYHOTO CypKa GLITH 0KOAO 32 ThIC. KHBOTHBIX.

B Slkytuu dakrtrueckas naoTHocTh 6bia 9 cypkos Ha 100 k8. kM, Toraa kak S0 feT Hasan oHa A0CTHIANA
25 cypkos Ha 100 kB. kM. O6uwmit apean cypka He W3MEHWICA, HO HaOmojanach €ro WHTEHCHBHAS
(parMeHTaLHS N H30NALUS OCHOBHLIX LIEHTPOB NOMYAAUHY, YTO OTPaXaeT OUEBHJIHOE YXYAILEHHE COCTOAHMS
ITHX NONYIAUMA.

Marmota caudata: B Kasaxcrane apean Buaa Obll KaprorpagupoBaH, M HHCIEHHOCTH OUEHEHA
NPHUOHM3UTENBHO B 5 ThIC. XHBOTHBIX. Pecypcbi BHa COKpaaloTes, U OH HY)XIACTCS B 3aLUMTE.

Marmota marmota: Meton yuerta ucnsithiBaiics ua nnaro Charnitores (Prapic, HaunonansHstii [Mapx
Ecrins, ®paHuus) B TeYeHHe TPeX JeT (WeECTh NMEPUOROB yuycra) M ObUI MPUMEHEH K XODOLIO M3yueHHOI
MOMYIALMH CYPKOB B La Sassiere. MeTON TMO3BONUI 1aTh XaPaKTEPUCTHKY OBMIETO COCTOAHMA MOMYIALMH, HO
HE T103BOJIAN TIOKA3aTh €€ CE30HHBIE U3MEHEHMS.

B Hcnauckux Ilupenesx cypku oburanm Ha sbicotax B 1300-2990 M (B cpennem 2016422 M), 83%
konoHu# Obiy Mexay 1600 1 2400 M (rutoTHOCTL Kononuii - 9.1 kon./100 km?). Buite 1800 M umucio KonoHui
HMEET NPAMYIO KOPPENSAUMIO ¢ NPOIOMKHUTEILHOCTLIO BEreTALMOHHOTO NMepHoaa U o6paTHYIO - ¢ BbicOTOl. B
Hasappe 6bu10 o6Hapyxeno NpUMEPHO TPHLLATL CeMeil CypKOB, 3aHMMaBIUHE MacTOMLIA BBILIC TOACA Jeca W
NEecHbIe OMyUIKH.

P— = 233



CYPKW TONAPKTUKMN KAK ®AKTOP BUOPA3HOOBPA3UA
M. Jle Bap, P. Pamioc HAYYHBIE PE3YIIbTATbI UCCIEOBATE/TbCKOM MPOrPAMMBI ...

B Wrtanus 9MCHO W JOKANH3AlMs ceMell PerucTpHpOBAIMCh Kakasii roa ¢ 1994 no 1996, BecHol u
NeToM, TOCie TOABAEHHS ceroyeTkos. Ha ceBepHOM HaKIoHe Monte Cimone (npubnusuresnsto 40 ra) 8 1995 r.
610 yuteHo 10 cemeiiHBIX rpynn, a B 1996 r. - 11. Hopas rpynna B 1996 r. nmosBuiack, BEPOATHO, M3-3a
KOHCOJIMIALMK fIpa CEMbH, CO3[aHHOHW B [PEIbLIYIIEM rofly. Ha6monanocs 13 BBIBOAKOB (B CpeIHEM
esxxeronHo 0.56 BEIBOJIKA HA CEMEHHYIO TPYMILY).

Marmota menzbieri: B Kazaxcrane npoBeieHo kaprorpadgupopanie apeaia Biaa. 1HCICHHOCTh CypKa
Men36upa CHUXAIACh B TedeHHe nocyeaHux 40 ner u 10CTHIIa HE Bonee 4eM 20-25 ThiC. MHMBOTHBIX. DTOT BHI

HYXAAEeTCH B 3aLHTE.

3xonozusi, nogedeHue U IKOIICUX0/102UA

Marmota baibacina: B Koknakckom oudare 4yMbl OBIJIO YCTAHOBJIEHO, 4TO CYPOK BMECTE C €ro
6I0XaMH - TIABHBIN X03sMH qyMHOH uHdekmn (1947). C 1951 mo 1961 r. Benach kKaMnaHis no HCTpebIeHHIO
CyPKOB, uTO 00YC/IaBIMBANO MCYe3HOBEHHE INU300TUH. HO C BOCCTAHOBICHHEM NOIMyJIALMIT CYPKOB U POCTOM
YHCIEHHOCTH MX 610X 4YyMHOH MHUKp0oD, HauMHasg ¢ 1969, nossuica BHOBb. OCHOBHBLIMH BHMIaMH 610X,
WHNQUUMAPOBAHHBIMU 4yMOH, ObLtH Rhadinopsylla li ventricosa w Oropsylla silantiewi. Ananus [JaHHBIX,
monydeHHsIX B TedeHue 1984-94 rr. Ha Gonmbliom wnCe MH(UIMPOBAHHBIX YyMOH CYpkoB ¥ §JI0X emle He
3aKOHYEH.

Ce30HHbIE MIMEHEHHS MOPBOPHU3HOTOrHUECKHX TTAPAMETPOB Y CYPKOB (CTPECC-MHIEKC) KOPpEInpoBaiin
¢ Cce30HHOH uHamMKkoii anu3oothii B Koknaxckod momyssumu  CypkoB. Ce30HHBIE  M3MEHEHHA
(pU3HONIOTHYECKOTO COCTOAHMA B TIOMY/ISAUMA CYPKOB PACCMaTPUBATHCH Kak OJUMH M3 PEIIAOILHX ¢akTopo B
3IMM300THYECKOM mpoliecce. AHAIM3 YyMbl Y CYPKOB [OKa3al 3aKOHbI PA3BMTHA TPHUPOIHRIX Ofaros,
[MATOreHHOCTb HHEKIMH W UMMYHOJNIOTHUECKHE OCOOCHHOCTEH CYPKOB M aCMeKThl, CBA3AHHBIE C HX obuum
(hU3MONOTHYECKAM COCTOAHMEM. BhUTH MPEeANoKeHbl HOBBIE METOIBI TO/UIEPIKKH 6uopazHoobpasus CypKOB.

Marmota bobak: B Yxpaune Gbia Hayata nporpaMma OTJI0Ba-MEUCHHA-BBIMTyCKa CYPKOB € HaeKHOH
uaeHTudukanueit ocobeid, HO ee Ppe3ynbTaThl [0Ka MPEABAPHTE/ILHEL. HMenocs ofHO HabmoAeHHMe,
[03BONAIOLIEE AOMYCTHTh BO3MOKHOCTH COBMECTHOTO OOHMTAHHMA TPeX B3POCILIX CaMLIOB B OfHOH ceMeHHOH

HOpe.

B Poccuu (FOHbi# Ypan) Gb11 onpe/iesieH OTHOCHTEBHBIH BO3PACT KOJIOHMIT 110 pasMepam CypaHH (1.5-
2 Thic. fIeT - KoJioHuH Ypan-Hnekckoro # Ypan-CakMapckoro MExIypedui 1 Q6utero Ceipta; 3 ThIC. J€T -
kosronny B CBETNHHCKOM 1 SICHEHCKOM p-HaX i Ha OpCKoii paBHHUHE).

MopoMeTpHueckoe, ONTHYECKOE U 3JICKTPOHHOMHKPOCKONWYECKOE H3YueHHe CEMEHHMKOB CYpKOB
OKa3a1o CBA3b MEXAy (YHKUHOHAILHON EATEIBHOCTBIO CEMEHHWKOB ¥ HAINOYCYHHKOB. [Tpouecc
BOCCTAHOBJICHUS AKTHBHOCTH CEMEHHHMKOB HAYMHAETCS /10 CIAUKH, KaK M aKTHBALMs POCTa (OIMKYJ y CaMOK,
MoHMaHHBIX B KOHLIE JIETHEr0 MEPHONIA aKTHBHOCTH.

Marmota marmota: Bo ®panumy cpaBHeHWE MPOCTPAHCTBCHHOH OpraHu3aLyuy TOMYJIALME CYPKOB
moxaszano, 4to:

- B MCTOpHYECKMX paifoHax 0OMTaHHs CpelHee YMC/I0 HOp Ha 100 M® yMeHBLIANIOCH TaM, [A€ CYPKOB
Yame TPEROXKHIIH.

- TIpoTiBONONOKHOE HAGMONANTOCH B PEHHTPOAYLUMPOBAHHBIX MOINYIALUMAX, TIE ceMelfHble YYacTKH
[OYTH HHKOrA HE MepeKphIBAINCH, TUIOTHOCTL KHBOTHBIX OblIA HI3KA, MOKONKH PEIKH H HApYKHbIE y6opHbIe
nouTH OTCYTCTBOBANH. [IPOCTPAHCTBEHHOE MOBE/CHHUE BCENEHLCB MOXKET ObiTh C/ICACTBHEM HHM3KOTO YpOBHSA
COLIHATBHOTO K TEPPHTOPUATLHOIO B3aUMOJEHCTBHUA.

AHIH3 MHKPOCATEIUTHOTO MOJMMOp(pH3MA U M3YYEHHE MOBE/ICHHA CYPKOB MOKa3a/d BOIMOKHOCTD
npuHATHS GepeMeHHbIX CaMOK K3 JIPYTUX ceMeil IOMUHMPYIOLMMH caMliaMu CEMEWHBIX TPYIMI ANbIHACKOTO
cypka (M. marmota) (La Grande Sassiere, PNV, bpanuysckue Anbibl). OT0T (akT Npu OTCYTCTBHH
[oBeJeHYeCKHX MAHHBIX MOr OBl HMHTEPIPETHPOBaThS KaK JONOMHMTCILHOE OIUIONOTBOPEHHE. Cucrema
OTHOWIEHHHT B CEMBSX AIbIHMIICKOro Ccypka Okasaiochk Gonee CIOXKHOW, YEM CHHTANOCH NPEUBAPUTEIBLHO, W
[ONUTaMMd He MOMKET ObiTh MCKIiOYeHa. Bo (paHily3cKux AJbMAX CYMIECTBEHHEIH aHTPONOrEHHBIH Mpecc
(mewwsi TypusM) oBYCIOBMI Ka4ECTBEHHOE W KOJIMYECTBEHHOE YXYyAWEHHE NATAHWA CYPKOB M3-3a POCTa MX
GAMTENBHOCTH M YMEHbLIEHHT W30HpaTe]bHOCTH MOEJAaHMs pacTeHHuHd, TOCKOJBKY —CypkaM TpYyIHO
HCMONB30BaTh BECH CEMEHbIH YYaCTOK. DTO OTPHLATENbHOE BJIMARME HA BBDKMBAHHE CYPKOB MOTJIO 6b1 ObITH
c6ANaHCHPOBAHO IMOBBIIEHHEM TEPNHMOCTH K HEIOBECHECKOMY NPUCYTCTBHIO. CypKH, KOTOPEIX YaCTO TPEBOWKAT,
[OKa3bIBAIOT GBICTPOE MPUBHIKAHME K HEJIOBEKY, TOT/a Kak CYPKH, KOTOPBIX TPEBOXKAT PEAKO, ACMOHCTPHPYIOT
CUbHOC BO3PACTAHWE TPEBOTH M PACCTOSHMA BCMYTMBAHHA B MPHCYTCTBUHM HCJIOBEKA. [TuTanue ueTbipex
CEMEHHBIX TPYIII H3Y4AOCh C HCTIONb30BAHUEM MUKPOTUCTONOTUHCCKOTO aHaTH3a (exanuit B 3anoBeanrke La
Sassiere (Savoie). CypKH NpEANOYHTANIN BUIBl PA3HOTPaBbA U UX LBCTHI, KOTAa OHH Obinu JrocTynHbl. OHU
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NMTATHCh HEeOONMBIIMM  4MCIOM BWJ/OB PacTeHHil, HEKOTOpPHIE W3 KOTOPHIX OBIIM HE OUYEHb OOWNLHBLI M
pacnoeoKeHs! JIAeK0 OT OCHOBHOM CHCTEMBI HOP.

B Hcnanckux [Mupesesx, ucnonbsys 'MC, ¢ yuyerom natu daxtopo, ObLIM ONpeAesieHbl 4acToTbl
BCTPEYaEMOCTH CYPKOB Ha BCeil JIOCTYIHO# rulomanm u B nipeaenax kononni, CypkH BeIOpany 10KHbIE CKIOHLI
ua Beicotax 1600-2000 M. ¢ kpyTu3HO# 10 30° 1 nacTGMLIA C BHICOKWUM PACTHTEIILHBIM [IOKPOBOM,

Bbina cpenaHa MomnbITKA NMPUMEHEHHA MHWKPOTHMCTONOIHYECKOH TEXHONOTMM [UIA H3YUYEHHMS NHUTaHus
cypkoB 1o obpasuam ¢ekanuii, cobpannsiM B Hasappe. Hcnosnb3osancs npeasapuTensHo paspaboTaHHbii
criocof onpeieNnieHns BUAOB pacTeHnit (0cobenHo, 3nakoB) Nno ¢gparMeHTaM ruIepMUca B IOMETE CYPKOR.

B MHranun OnimM onucaHel colpanpHas OpraHH3alMs, pacUIMpeHWe W HCTIONbL30BAHUE CEMeEHHOMN
TEPPUTOPHM H PUTMBI COCEICTBYIOLIMX FPYNN ceMeil CYPKOB, NOCENMBIIMXCS Ha CEBEPHOM CKioHe Monte
Cimone (1800-1950 M n.y.m.).

ObecnevyeHue coxpaHeHUs1 CYPKo8

CoxpaHeHue ex situ (lMumomHuku)

Marmota bobak: Ycneunoe pa3sMHOXeHHE OBIIO IOCTHIHYTO B 3BepOCOBX03ax [lyUIKMHCKMIA
{(Mockogckas o6nacts) m CocHoBckuil (Jlenunrpaackas obnacrs). Ho ata pabora noutu npekparunack ui-3a
HegoctaTka ¢uHaHcupoBanusa. Beina co3nana HOBas JkcnepuMeHTasibHaA (epMa, yToObl MCCIE0BATb CIAYKY
CYPKOB M MpOLECCHl penpoAykTHBHOro noseieHua. CypkH Jerko TnpucnocabiuBaliuCh K HEIOBEYECKOMY
NPHCYTCTBHIO M K JKM3HH B YCIIOBUAX BBICOKOW INIOTHOCTH. PerynspHoe exerojHoe pasMHOKeHHe Habmoaanock
y 50% rnoJioBo3penbiX caMokK. BeIIH onpesieneHb! TEOPETHYECKHE M METOIONIOTHYECKHE OCHOBBI 0TOOpa CYPKOB.
Okaszanock BO3MOMCHBIM MOJIYYEHHC BBIBOAKOB, Oonbwinx, 4em B rpupone (8-9 cypuar). Cpeanss macca
CEro/IETKOB B HEBOJIE TIEPE/I CITAYKOM ObLia NMOvTH TOH e, YUTO Y B3POCIILIX CYPKOB B [IPHPOIE.

Marmota camtschatica: Ha depme Bepumnckas (Kamuarka) couepxanock 85 ocobeit kamuaTckoro
NOABMAA, HEKOTOPbIE M3 HUX OBUTM BBIMYIIEHBl HA MX TpeXHWe ydacTkH oburanus. B Sxytun Obina Tawke
opraHu3oBana (epma UIg CoNCpAaHHs AKYTCKOTO IOJBHAA CYpKa.

Marmota menzbieri: Hauateiit 8 1991 r. na Cesepcko-J{onenuxoit 6uocranumn XI'V (Yxpauna)
3KCITEPMMEHT [0 Pa3MHOKEHUIO cypka MeHn30upa nponoikaeTes 10 HacToswero speMeHn. [lepBolil pesynstar
61 nonydeH B 1995, Bapociible CypKM, TAKXXE KaK HX AETEHbILIH, OCTABANHUCH IMKHMH H JIET'KO BCITYIHBAJIHC.

CoxpareHue in situ

Marmota baibacina: B Kazaxcrane ocnoBHas npoGiieMa Obiia CBS3aHa C NEPEBLIIACOM POTATOrO
CKOTa, CTpaBiWBaHueM nacTbmul, OpakoHbepcTBOM uabaHoOB W C MX MHOTOMMCIEHHBIMM coDakaMM.
bBpakoHbepCTBO paid XUpa M WKYPOK B AEPHOA MEpel CHS4YK0i Takke odeHb 3HauuTeNbHO. [[oObra cepoix
cypkoB mocturana 29.5 ThIC. KHBOTHBIX B nepuom 1993-95 rr.; 3HaunrenbHoe uuciao OpakoHbepoB OblnM
apecTOBAHBL.

PecnyGnukanckas nporpamma "cypok", KOTOpPYW TIUlaHHpoBasliock HayaTe B 1994 r., ne Gpuia
peaiu30BaHa U3-3a HEAOCTATOUHOTO (puHancuposanua. Oanako, 3000 OTNOBIEHHBIX CYPKOB GbiH NepecesneHbl
8 Oosnee GesonacHeie Mecta B 1991-95 rr..

Marmota bobak: B Ilosomxse cypku Obinu MHTpOLyuMpoBausl B Pecrybanke Mapu 91 8 1993 . u
YCIIEIIHO NPHAKHUIKCL HA YHACTKE, KOTOPBIH Obll npeobpa3oBan B CypouMil 3aKa3HHUK.

[lporpamma peakkiumaTH3allHu CYpKoB, HauaTas B 1990 r. B Ykpaune, akrususuposanack B 1994-96 rr.,
M T03BO/IMA YCMEWHO paclUMpHTL apean cypka. beuwla npeanoxkena Oonee 1wupokas nporpamma
PEVHTPOAYKLMH CYPKOB B acTOMIHbIE OMOLIEHO3b!, HO PUHAHCHPOBAHMA OHA HE NMONYYUIa,

Marmota camischatica: Bocemuanuate cypkoB, couepikaBiuuxcsi Ha ¢epme Bepuimnckas, Gbuiy
MOBTOPHO BBINTYILEHB! HA ABYX yyacTkax (conku Bepuuuckas v Jzensyp, Kamuarka) B 1995 r., u 9TH BbITyCKH,
Ka3aaoch, ObUIM YCTIEIIHBIMH,

B Axytun, B YcTh-JIeHCKOM 3aN0OBEHUKE KONOHUM ObiTM OTHOCHTENBLHO MHOTFOYUCIEHHBI, HO BHe
3ari0BEIHMKA HX THCJI0 YMEHBIANO0Ch. CHIKEHHWE YMCIIEHHOCTH YEPHOILANIOYHOro CypKa B SIKYTHH - BEPOSTHO,
pe3syNbTaT MOCTENEHHLIX M3IMEHEHMI YCHOBWH B CBS3M C JKCNAHCHEH JIECOB C O/HOI CTOPOHBI M POCTOM
AHTPONOIEHHOTO BIIMAHMSA - C APYTOH.

Marmota marmota: Bo ®panuyscknx Iupenesx (Ariroge) n B npearopbax Ansn (Drome), usyuaincs
MPOLECC KONOHM3ALMH T0C/e PEHHTPOAYKIWMY. B [THpeHesx KOJOHUK U3 ABYX HIIH TPEX CeMeifHRIX rpyni Obinu
pacnipenesiensl ciiopaaudio. B ofoux paionrax CypkM CESIMIMCh OKONO KYCTOR MM MOA jepebaMu, Uucio
3aLUMTHBIX HOP YBENWUMBANOCh KAXKABIH FO/I, H OHW TMOABJANMCH BCE Janblue OT TNIABHOM, pachpocTpaHasch B
ayrax. B oTnuuue oT yuacTKOB, M3/laBHA 3aCENIEHHbIX CYPKaMH, BHELWIHHE YOOPHbIE OTCYTCTBOBANM MK Obinu
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PEJIKH, IUCTAHIUA BCIYTHBaHHUA CYPKOB Gria GOIbIUE, 2 TPEBOXKHBIE CUTHANDBI CIIBIIANHMCH PEXC. Ha6mioaanocs
nepecesieHue CypkoB Ha 60bIlIHE PACCTOAHNUE, HAa MEHBLINC BBLICOTBI, HO CYPKH TaM He MPIKHBAIUCE.

JlansHue NepeceNeHds Ha MEHbIIME BBICOTEI (700-1000 M H.y.M.) HabJIONANOCh TAaKKe B AneHHHHAX
(Utanusd). [pe OAHHOYHBIX ocobu, omHa rpynma u3 2-X ocobed n OfHa Tpynma M3 2-x wnu 3-x ocobefi
HOCEJIMIACh NAIeKO OT TFeorpadudeckoro MECTONONOKEHUA Aapa IOy ALHA, H B TIPUPOJIHBIX YCIOBHAX,
OTNMYHBIX OT THIMYHBIX IS NAHHOTO Bula - B OCTABJCHHBIX Kaphcpax, Ha OTIOM3HAX M B MOHIDKEHUSAX,
W30/IMPOBAHHBIX CPeaH 1yGOBBIX W/HIH GyKoBBIX JeCOB. X BBIKHBAEMOCTH YBETHYHBANACK C pocToM uMcna
BOBJEYEHHBIX 0cOBeit: He Gojiee OJHOrO Ce30Ha - OJMHOYKH, /B2 CE30Ha - napel. [pynma u3 2-3 CypKOB,
BllepBbie 3amedeHHas B 1994 T (HO, BEpOSTHO, MOCEIHUBUIAACA 31€Ch ONHUM-ABYMA rojlaMi  paHee),
Habmomnanack 1o 1996 r..

Marmota menzbieri: BeUio peKOMEHI0BaHO CO34aTh PecryOMiKaHCKHE 3an0BEIHHUK B KazaxcrtaHe co
CreLanbHbIM PEKHMOM OXPaHbl CYPKOB, A TAKKe PACIUMPHTE TEPPUTOPHIO sanoBegHuka Akcy-Jlxabarisl.

Buopa3Hoobpa3sue

Illects skcrnemuuuit 6o oprasusoBansl s cGopa 00pasuoB TKaHell CypKOB M AAHHBIX 110 HX
NOBEIEHHIO!

- 1994 r.. Poccmiickas (O.B. Bpauwiep) M ka3axcTaHckas PYMIbl JIOBWIH M. baibacina Ha XxpeOTe
Kermenb B Tsup-lllane. ®panmysckas (M. Jle Bap u P. Pamioc) u poccuiickas (B.H. Bacunbes) rpynfibf
MpPOBENHM OJHH MECAIL B JienbTe JIeHs! (SxyTHs), 4TOOBI HCCIEAOBATH MMOCENCHN M. camtschatica.

- 1995 r.. ize poccuitckux rpynmsl (O.B. bpanuep # B.H. Pyau) coBMeCTHO OTNaBjuBami M. bobak B
CapakTalickoM paioHe Openbyprekoit 0651aCTH 1 COCEAHMX paitonax batukoprocTana.

- 1996 .. Te e cambie rpymnmnsl noswin M. bobak B KyBaHIbIKCKOM paitone Openbyprckoit 061acTi.
YkpauHCKas W POCCHHCKas IPYNIBI MPOBETH HCCICA0BAHHC tekyuiero cocrosuus Jlyrauckoii nomysnsiumn M.
bobak.

Yro6bl MOCTPOKTE IPHOIM3UTEIBHYIO CXEMY (HIIOTeHMH Tpubsl Marmotini, Oblia npoaenana JHK/ITHK
- rubpuan3auus [BEHALUATH BU/OB HA3EMHBIX Ge/MubMX, TOATBEPAMBINAS, YTO CYPKH M CYCJIMKH CKOpee
ABASIOTCH GNH3KMMH, HEABHO PA3OUIEMUIMMMCA TPYNiaMH, HeM MPOHCXOLAUIMMU OT pasiMyHBIX JHHUMH.
O6pafoTka JHTEpaTyphl MO3BONHIA K1aCCH(HLMPOBATh BB, OTHECH WX K IATH CONHATILHLIM KATErOpHAM.
[Ipu n06aBieHuy COUMANLHBIX (POPM KaX10ro BHIa Ha (UIOrEHETHYECKOM EPEeBE COUNAILHOCTE NOABIACTCH
kak MoHoduieTHyeckas depra. Tak, CIOXHOCTh COLMATBHOTO noBeneHus nocrerneHHo copmupopaiack y
CYPKOB, KOTZa OHW 3aCENMIH OTKPBITHIE TPaBAHHCTHIC faHAWA(TEL, M Macca MX Tea Bbpocia. OIHAKO, y
CYPKOB HMMEIOT MECTO BHYTPUBW/IOBBIC BapHalliH COLMANLHOTO TOBEEHNA, OKOHYATeNbHOE OIMpeAe/ICHHE
ONTHMANLHONM COUMANBHOM CHCTEMBI OCTacTCA CHOXKHON 3ajaueill M HyKIaeTca B JanbHeRIICM aHa/IH3e
BHYTPHBHI0BO#M IIACTHYHOCTH.

U3syueHue KapHOTHMIIOB MATH BHIOB PoAa Marmota nogreepauno 6ojee paHHNE JAHHbIE. JIMrou AHbL i
Habop XPOMOCOM Yy MAJICAPKTHHYECKHX CYPKOB - 2n = 38, kpome M. camischatica.

AHAIH3 FCHETHYECKMX PACCTOSHMIMA, pacCUHTAHNBIX 110 39 GHOXHUMHYECKHM JIOKYCaM JUTA 8§ BuIOB poja
Spermophilus v jUIs 5 BUIOB poJa Marmota IoKa3asn reHeTHYeCKYI0 JMCKPEeTHOCTh BCEX BHIOB 1 MHHHMaIbHbIH
YpOBHS TEHETHUECKMX pasliuMii MEXIy BHIaMK poia Marmota (Pfd = 11.9). YpoBeHp TI€HETHHYECKOM
auddepeHIMALNK NANeapKTHYECKHX CYPKOB M HA3CMHBIX Genmupux onpeaeaeH npumepHo xak D = 0.8, uro
COOTBETCTBYET 4 MITH. JIET WM CpeHEMY IUIHOLCHY.

PesynpTaThl, MOAY4EHHBIE METONOM OMpEAENeHHA HacToT B-UMTOXpOM TEHa COOTBETCTBOBAIH
pe3yJbTaTaM 31eKTpo(ope3a NPOTEHHOB. OxnHako, TeHeTHIeCKoe paccTosnne Mexay M. caudatan M. menzbieri
OKa3aI0Ch HEOXKHAAHHO MabIM (YPOBEHDb TOJIBUIOB). DTO MOXET GbITh PE3yTHTATOM rHOPHAH3ALIH, HMEBIISH
MECTO HEJIaBHO.

KoripoGuonTsl M. bobak Gbuii WcCieNOBaHbl B ABYX KOJOHHAX (omHa mApeBH#AsA, ApYyrad HEAaBHO
obpasosanuas) B UyBalIckoH Pecny6nuke. Bsuin cobpanbi NpeiCTaBUTENH TATH ceMeifcTe Kykos, (dayha
IKCKPEMEHTOB HCKYCCTBEHHO PACCENIEHHBIX CYPKOB BKJKOUATA TONRKO YHUBEpPCATbHBIX KOPO(DAros, TOraa Kax
CreLHann3upoBaHHbie Konpodaru Oblii HafICHBI TOJIBKO B PeNUKTOBOM KOJIOHHH.

Mopdomerpus M. bobak nonTsepinia CylIeCTBOBAHHE NOABHAOB: M.b. bobak w M.b. schaganensis.
Jlpyroit nomsua - M.b. kozlovi - COMHUTENEH. BbIN YCTAHOBJEHBI TOCTOBEPHBIE Pa3NuyMA B BECE ¥ JUTHHE Teiia
MesKly eBpONeACKHM U Ka3aXCTaHCKHUM TIOLBHAAMU M. bobak. BbLio MoKa3aHo, 9T CypKH U3 XapbKOBCKOH 001,
u TarapcTaHa cambie KpyINHbIE, @ CYyPKH H3 KypranbKMHCKOro p-Ha (KasaxcraH) - caMble MEJIKHe. 3anajiHbie
cypku GsutH Haubonee yNUTaHHBIMH. Pasiniis B XapakTepHCTHKAX BOJIOCSIHOTO MOKPOBa MOKa3ajli rpaHeHT 0T
KOPOTKHMX ¥ TOJCTBIX Bostoc ([loHCKas W npyrue eBPOTIEHCKHME TIOTYNIAIMM) 10 JUTMHHBIX M TOJICTBIX BOJNOC Y
BOCTOUHO-Ka3aXCTAHCKHX CYPKOB, MOATBEPX/IAs aianTApyeMoCTh STHX CYPKOB K pasiHiHbIM KJIAMaTHYECKHM
YCOBHAM.
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Ha HOxuom Vpase cpaBHHTENbHBIH MOpPHONOrMYecKuii aHain3 CypKOB M3 HCTHIPEX PaHOHOB aan
OCHOBaHMA, 4TOOB! BBIAENNUTE ABE nonysauwuu: I'pauesckylo n CBETIMHCKYIO.

AHanu3 reorpaMueckoii W3MEHUMBOCTH 3BYKOBBLIX CHI'HAJIIOB CTENHOrO CypKa /ajl HEKOTOphie
OCHOBAaHMA MNpednonararb, 4YTo B TpeJeNax BH/OBOTO apeaia 3TOT BHA AGMOHCTPUPYET KIHMHANbHYIO
M3MEeHUMBOCTb, CMTYaTMBHbIE M3MEHEHMsl CHTHAla TPEBOTM CTENHOrO Cypka M3ydanuch B YkpanHe. bbino
OMUCAHO BAMSHUE PACCTOSHHUA M TPOAOIDKUTEIBHOCTH CTHMYNA HA PUTMMYECKYIO CTPYKTYPY curiana. beuio
o6HapyKeHO ABNEHHE PUBBIKAHMUS CYPKA K CTHMYILY.

DNEKTPOAKYCTHYECKHIl aHann3 3BYKOBBIX CHTHanoB cypkoB B Casno-LLymeHCKoM 3anoBeaHMKe,
BHIOBAs NPHHALICKHOCTL KOTOPbIX OblNa COMHHTENbHA, HOKA3al, HTO 31€Ch JKHUBET Cepuifi Cypok (M
baibacina) 1 OCTOBEPHO MOATBEPNI CEBEPO-BOCTOYHYIO FPAHHLLY apeasa 3Toro BKia.

WssectHo Tpu noasuna M. camtschatica: M.c. camtschatica ¢ Kamuatku, M.c. bungei w3 AxyTun, M.c.
doppelmayeri w3 3abaiikanbsa. AHaau3 WX KapMOTHIMOR MOKa3al, YTO YEPHOIWIAMOYHBIA CYpOK Onixe K
HEAPKTHYECKMM CYPKaM, 4eM K najieapKTu4eckuM. Mophosorinieckuii aHains, HMMYHOTCHETHYECKAH aHans 1
aHATM3 3BYKOBBIX CHTHAIOB [O3BOJIMIM YCTaHOBHTH, uTo jBa mnoasuga (Kamuatka u 3abaiikanse)
JIEMOHCTPHPYIOT BBICOKYIO CTENEHb AMBEPreHUMH, AKYTCKNA NOABHIL 3aHMMACT IPOMCKYTOUHOE TIOJIOXKCHHUC H,
BEPOATHO, HE TOMOTEHEH.

Coyuo-3KoHoMUYecKkul nodxod

AHanuz "IeHHOCTH" JMKMX CYPKOB W1d (epMepouB, MECTHBIX TOPTOBLIEB, OXOTHHKOB M TYPHCTOB ObLi
nponenad Bo (panLy3ckoil ropHoi xepesHe. Jlaxe eciu 3aTpatsl, o0yCJIOBJEHHbIE NPUCYTCTBHEM CYPKOB,
TIOKPBIBASIMCH TaBHAIM 06pa3zoM depmepamy, banaHe, Kak OKa3anock, Oblil MOSOKHUTEALHBIM TS XKHUTeNeH rop,
OBBIYHO COBMEIIANMINX 3[ECh PA3HBIC BH/BI ACATENBHOCTH (CENbCKOE XO3AHCTBO M NMpHEM TYpUCTOB). Mephl
OXpaHbl CYPKOB rnasHbIM 00pazom noiepiuBaiucy Obutecrsamu OXOTHUKOB ¢ HeGOIbLUIMMH (PHHAHCOBLIMY
BO3MOXHOCTAMH. MepONpUsTHS 1O PEHHTPOAYKLIMH, TOMIEPKAHHbIC OOIIECTBEHHBIMU OPraHH3auMaMH, Oblin
Jsiyduie (MHaHCHpYeMbl, HO Bce e npumepHo B 40 pa3 HuKe, HeM JICHeKHbI IKBHBAICHT BHIFOIbI OT
(IPUCYTCTBUA CYPKOB.

3akniovyeHue

[MporpamMma INTAS ofecneunna CymecTBEHHYIO (PMHAHCOBYIO NMOAAEPIKKY, KOTOpas O4eHb [OMOrIa
INECTH MCCNEeIOBATE/IBCKMM T[PYNNam HE NpPOCTO pelarh WX HAYYHBIE 3a/a4M, HO TaKKe YIY4YIIHTh
cOTpyHHUYeCTBO Mexkay yueHbiMu ctpaH OsiBmiero CCCP u EC v Mexay BCEMM HCC/IE/10BaTeNSsMHU CYPKOB B
mupe Omaronaps Tpem MexnynapoaneiM Kondepenumam # HaUMOHATbHBIM COBEUIAHMAM W CEMMHApaM.
H3yyanucs ¥ CPaBHUBAIMCH LIECTH BHAOB CYPKOB M3 BOCbMH, O0uTatounx B Espazuu. COTpy/IHUIECTBO MEXLY
MCCNEA0BATENBCKUMH TPYNNaMU HMENo pe3ynbTatoM obmeH nybnukauvamMu M 0BCYXIEHHE METOJIOB,
MCTIONBL3YEMBIX B KaKAOH CTPaHE - YYAaCTHHLE MPOrpaMMbl, & TAKKE APYTMMH rpynnaMu B AscTpuH, B Kanaue,
so ®pannun, B Utanumn, B lllBeiinapun, B CHIA. DTH KOHTakTbl yOeaWIM HAac, 4T0 HEOOXOAMMO CO3MATH
Mexaynapounyio Cers Uayuenns CypKos.

[o pe3yarTatam UccleA0BaHUHA GBUT cienan pail TEXHUMECKUX OTYETOB /LIS a/IMBHHCTPATHBHLIX OPTanoB
pa3HoOro ypoBHs W pabGOTHUKOB MPHPOAOOXPAHHBIX OPraHU3aLMil, KOTOPbIE TIO3BOJAT YJIyHLINThL YNpaBieHue
MOMYASUMSMH U OXpaHy eBpa3suHCKMX CYPKoB. Bhiim npejcTaBlieHbl peKOMEHAAUHH OTHOCHTENILHO BMJIOR,
HAXOAAMMXCS MO/ YIPO30ii, @ B MECTHOM MactiTale - NOABEPraloliuXcsa OMAacHOCTH MOy NS LU,

Bt cossanel Basel JlaHHBIX B pazfHyHBIX 00NAacTAX, KACAOUIMXCS NpoBieM, CBA3ZAHHLIX C CYPKaMH:
CNMCOK cneuuanyucTos, OGubnuorpadus, naHmblie no MOpHOMETPHM W coUMalLHON CTPYKTYpe, paspaboraHo
creLyanbLHoe NporpaMmHoe obecneyeHme.

[lo pesynsrataM ucciegoBauif omybaukosano noutn 120 HayuyHO-TEXHHYECKHX paboT, KoTopeie GblIM
pacnpocTpaHeHbl B KakA0i CTpaHe - yYacTHWLE NpOrpamMmbl. PesysibTaThl 6bUIH yXKe NPEACTABIEHB HA TPEX
MexnyHapoaHblX KoHdepeHuHax 1 IBYX HALHOHANLHBIX CEMWHApaXx.

Takum ofbpazoM, nporpamma INTAS Obia BaKHBIM MHCTPYMEHTOM YCHIIEHMS COTPYIHHYECTBA
Wcenenosareneit cypkos B Espone M 3a ee npegenamu. OHa Takke Chirpana CYUIECTBEHHYIO pOilb B
orlpeieNeHHH NMyTeH Pa3BUTHA NOAUEPHKKH BUIOB TUKHX KHBOTHBIX.
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