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MARMOT SURVEY IN THE EASTERN STEPPE IN MONGOLIA
HNCCIIEAOBAHUSA CYPKOB B BOCTOYHOM CTEIIM MOHT' OJIMA
Townsend S.E.Y and Zahler P.?

"Wildlife Conservation Society, 709 56th St, Oakland, California, USA, Wildlife Conservation
Society, 2300 Southern Blvd, Bronx, NY 10460 USA, *Correspondence author: (email:
suetownsend@earthlink.net)

Abstract. Siberian marmots (Marmota sibirica) are important members of the Mongolian steppe ecosystem and
local economy. Unfortunately, recent declines in marmot numbers have forced the Mongolian government to ban
marmot hunting for at least two years. The main objectives for this study were to survey marmots and their colonies
and to develop an understanding of marmot distribution in the Eastern Steppe of Mongolia (Dornod, Sukhbaatar,
and Khenti Aimags). We conducted line and strip transects across the Eastern Steppe during pup emergence from
June through July 2005. These surveys were undertaken to locate all active and inactive marmot colonies along our
line transects, and we used distance sampling in order to estimate colony density. In addition to marmot colonies, we
recorded locations of other wildlife (primarily carnivores, ungulates and raptors) along our transects. We present our
preliminary findings about density and distribution of marmot colonies, marmots and other wildlife in the Eastern
Steppe. We also present a preliminary examination of the relationship of wildlife diversity and density with presence
of marmot colonies. In the future, we hope to develop predictive surfaces of marmot density based on spatial models
using location data and physiographic variables.

Pestome. Monronsckue cypku (Marmota sibirica) sBasioTcs BaXHBIM KOMIIOHEHTOM CTEMHBIX 3KOCHCTEM
MOHTOTMA ¥ MEeCTHOM BKOHOMHKHM. K cokalleHWro, HelaBHee COKpAlleHWe YHMCIEHHOCTH CYPKOB 3aCTaBHIIO
MOHTOJIECKOE MPABHUTEIBCTBO 3alPETUTH OXOTY Ha CYPKOB Kak MHUHMMYM Ha 1Ba romxa. OCHOBHOM IIEJBI0 JAHHOM
paboTHI SBJISETCS WCCIEN0BaHNE CYPKOB B KOJOHHAX W ONpeIeeHne paiioHa WX paclpocTpaHeHns B BocTouHoi
crenn Mownromnnu (atimaku Topaon, CyxGaatap u Xentn). Bo BpeMmst MOSBICHHUs Y CYPKOB TIOTOMCTBA C HIOHS TI0
utonb 2005 1. MBI 3aI0KMIH B BOCTOYHOM CTEeNmy JTMHEWHBIE W JICHTOYHBIE TPAHCEKTHI. DTH MCCIEIOBAHUS OBLIH
MIPEIIPHUHSITHI TS OOHAPYKEHUS BCEX JKUIIBIX U HEKHIIBIX KOJIOHHMHA CYPKOB BIOJb HAIMX JTUHEHHBIX TPAHCEKT. MBI
TaK)Ke HMCIONB30BAN JUCTAHIMOHHBIE BBIOOPKH [UI OIIEHKHM IUIOTHOCTH KOJIOHHWHA. B IomonmHeHHe K 3THM
HCCIICIOBAHUSIM, MBI PETHCTPUPOBAIM  MECTOHAXOXKAEHHS JPYTMX JKMBOTHBIX (B OCHOBHOM  XHIIHBIX
MIICKOTIUTAIONIMX, KOMBITHBIX M XHIIHBIX MTHI) BIOJb HAIIMX TPAHCEKT. 3MeCh MbI MPEICTABIIEM MOIyUEHHBIE
HaMH MpenBapuTebHbe JTaHHBIE O IUIOTHOCTH W paclpeleseHHH KOJOHHH CYpKOB, CAMHX CYPKOB W JIPYyTHX
JKHBOTHBIX B BocCTOuHOM cTenu. MBI TakKe TPEACTaBIAEM MNpeaBapUTEIbHBIE BHIBOALI O B3aMMOCBS3SIX MEKIY
pasHOOOpasWeM M ITUIOTHOCTBIO MOMYJIANKM JKMBOTHBIX M HAJMYMEM KOJIOHHMH CypKoB. B Oymyiiem MBI Hameemcs
pa3paboTaTh MPETUKTHBHYIO CXEMY IIOTHOCTH CYPKOB Ha OCHOBE MPOCTPAHCTBEHHBIX MOJENEN C MCIIONB30BAaHUEM
JAHHBIX TI0 JIOKAIM3aIMA 1 QPU3UKO-TeorpadMuecKux MepeMEHHbIX.

Key-words: Marmota sibirica, survey, management, strip transect, Mongolia.

Karouesbie ciioBa: Marmota sibirica, nccienosanune, coxpaHeHre, JEHTOUHAsE TpaHCEKTa, MOHTOITHSL.

Marmots are an important member of the Mongolian steppe ecosystem, and are likely to be a
‘keystone species’ (Kotliar et al., 1999, Smith and Foggin 1999, Lai and Smith 2003). Marmots
burrow into the ground bringing soil to the surface, recycling nutrients and aerating the soil.
Their burrows provide shelter for many native species from hedgehogs and rodents to foxes and
Pallas cats (Adiya 2000, Zahler et al., 2005). Their selective feeding habits affect the diversity
and composition of vegetation. They are also an important food source for a number of raptors
and carnivorous mammals (Schaller 1998). Marmots are also important to the Mongolian
economy. They are a traditional source of protein, medicine, and fur with annual fur trade
exceeding 1.2 million skins on average since the late 1800s. However, due to what are perceived
to be recent dramatic declines in marmot abundance (for example, see Reading et al. 1998), there
is presently a 2-year country-wide hunting ban on marmots in Mongolia. In an attempt to assist
the Mongolian Government in managing this critically important resource and member of the
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steppe ecosystem, we conducted a survey in the Eastern Steppe in the summer of 2005 to
establish baseline estimates of both marmot populations and active and inactive colonies. In
addition, because marmots are considered a keystone species, detections of other wildlife such as
raptors, wild ungulates and carnivores were also recorded.

M ethods

Surveys were conducted from June 10 to July 31, 2005. The approximately 250,000 sq km
study area encompasses the three eastern aimags of Khentii, Dornod and Sukhbaatar in
Mongolia. North-south line transects were placed approximately 50 km apart and were driven to
estimate densities of active and inactive colonies, marmots, ungulates, carnivores and raptors.
Road surveys were conducted when topography prevented line transects. During road surveys,
locations of marmots, ungulate, raptors and carnivores were recorded, but burrow clusters (active
and inactive colonies) were not recorded.

Colony (burrow cluster) measurements

Colonies were defined as burrows from 12.5 to 30.5 cm in diameter (5 to 12 inches; broken
out into 2 size classes) that were within 15 m of the nearest burrow. These burrows were then
“linked” into what we referred to as a “burrow cluster.” The area of these burrow clusters was
measured (sq m) and location data was collected from the center point. In addition, we collected
information on each burrow including the presence of fresh and old marmot scat, digging, tracks,
and debris. Other animal sign (scat, tracks, feathers, and bones, for example) was recorded and,
in some cases, collected. We are participating in a small carnivore study and therefore all
carnivore scat was collected. Then number and size class of all burrows were recorded.

Line Transects (burrow clusters)

For this analysis, we calculated density of active and inactive burrow clusters based on 300
m wide transects. Burrow clusters were identified within 150 m on either side of our north-south
transects (and were not recorded along road transects). We used the density of active burrow
clusters to calculate a population estimate.

Population estimates

For this analysis, we used the density of active burrow clusters to calculate the number of
active burrow clusters for the two aimags for which we have the most “coverage” (Dornod and
Sukhbaatar). These burrow clusters were further parsed into 3 classes based on size (area), and
each active “area” class was associated with a potential average number of individuals. The
percentage of occurrence of each “area” class multiplied by the number of individuals per size
class were then used to calculate the marmot population for these two aimags. We will refine our
density estimates using DISTANCE analytic software at later time.

Line transects (Wildlife)

Estimates of marmot and other wildlife densities will be calculated from line transects (north-
south and “road”, see below) conducted during this survey. Data analytic software DISTANCE
will be used to analyze line transect data but this analysis is not part of this presentation.

Line transects were conducted from a jeep driven under 40 km per hour with observers (and
a driver). Two to three observers scanned primarily within 150 m of the vehicle for colonies,
burrows and marmots. These observers scanned to the horizon for ungulates, raptors and
carnivores. Observers rotated once every moving hour with one observer was a data recorder in
order to verify that no animal was counted twice.

A GPS was used to stay on transects. A rangefinder and, on some occasions, estimates were
used to determine distance. When detections were made, the vehicle was stopped and distance
and angle from the vehicle, location on the transect, time, type of species, number of individuals,
habitat, and behavior were recorded for each wildlife detection. Observers had to get out of the
vehicle to take measurements on burrow clusters.
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Density estimates based on per km of transect

In order to present some preliminary findings of marmot, ungulate, raptor and carnivore
detections on our transects, we calculated the number of detections per 1, 10 and 100 km of
transect. Marmots and raptors are presented as detections per 10 km, ungulates per 1 km and
carnivores per 100 km. In addition, the Pearson product moment correlation coefficient was
determined between marmots and each other type of wildlife.

We completed 12 transects (3,148 km), 10 of which were north-south (1,966 km) and 2 of
which were conducted from roads (1,182 km). One road survey was conducted in the most
eastern part of Dornod Aimag in the Nomrog Special Protected Area and the other was
conducted in Khentii Aimag north of the Kherlen River. Due to the ruggedness of the terrain,
north-south surveys were not possible in these two areas. As we moved west, our transects were
spaced farther apart than the original 50 km in order to complete the survey in our survey time
window. Our sightings of marmots were far lower than anticipated and constituted only 88
detections totaling 129 individuals.

One part of this study was to determine characteristics of active burrows (table 1.). The
findings have implications for further data analysis and assumptions for future studies.

Table 1. Characteristics (occurrence and percentage) of active burrow clusters (those with
individuals and fresh scat)

CO"\),C/'ES n | Fr.% | Lat,% | Di,% | Ind,% | AL% | OId,% | Tr,% | De %
12 5 18 34 10 30 16 10

ind 34 | (353) | (147) | (529) | (100) | (29.4) | 88.2) | (47.1) | (29.2)
03 5 67 | nia 4 01 30 35

frscat | 93 | (100) | (5.4) | (72.0) 43) | (97.9) | (323) | (37.6)
105 | 10 | 85 0 14 | 121 | 46 | 45

total | 127 | (827) | (7.9) | (66.9) (11.0) | (95.3) | (36.2) | (35.4)

[fr=fresh scat, lat=latrine, di=digging, al=alarm, old=old scat, tr=tracks, de=debris]

The density of active and inactive burrow clusters were calculated based on a strip transect
analysis (table 2, 3; we are planning to use DISTANCE to analyze these findings at a later date).
The percent active increased as we moved from east to west.

We used Adiya (2000) to estimate the average number of individuals present in the 3
different area classes of burrow clusters. In order to estimate populations, we used the percentage
of occurrence for each area class multiplied by the total number of estimated colonies in the
study area, then multiplied each by the number of individuals associated with that area class
(table 4).

Table 2. Number and percentage of active and inactive burrow clusters, Eastern Steppe,
Mongolia

. . . Percent Percent
transect active inactive total ; ) ;
active inactive
2 0 0 0 0.00 0.00
3 0 8 8 0.00 100.00
4 7 94 101 6.93 93.07
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5 5 138 143 3.50 96.50
6 20 374 394 5.08 94.92
7 14 472 486 2.88 97.12
8 14 212 226 6.19 93.81
9 23 497 520 4.42 95.58
10 7 36 43 16.28 83.72
11 6 31 37 16.22 83.78
ALL 96 1862 1958 4.90 95.10

Table 3. Density of active and inactive burrow clusters (bucl) per square kilometer

Transect bﬁgltlll\(/fnz l')ﬂiﬁ(\ﬁz Total, bucl/km?
1-4 0.1397 0.6973 0.8370
5-8 0.2155 4.0999 4.3154
9-11 0.8904 11.7143 12.6047
ALL 0.2312 4.1439 4.3751

Table 4. Estimated number of individuals, percentage occurrences for each size class, and
population estimate for marmots in Sukhbaatar and Dornod Aimags

Avg number Area of burrow Total no. Total number of Number of
Group marmots per occurrences, active burrow
. cluster, sqm marmots
size class % clusters
Individual 1 Less than 60 38 (31) 13,992 13,992
Pair and
clan 4.5 > 60 to 36,000 82 (67) 30,241 136,085
(2-7)*
Colony 10 > 36,000 2(2) 903 9,027
(7-13)*
TOTAL 45,136 159,104

*Suntsov 1981

Marmot and wildlife detections
The number of individuals (y-axis) for each transect (x-axis) are shown in Figure 1. The
north-south transects went from east (starting at 1) to west (ending at 12).
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Figure 1. Number of detections per transects for target taxa (marmots, raptors, ungulates, and
carnivores).

Pucynok 1. KonuuecTBo HaOIrOI€HU# HCCITEyEMBIX JKUBOTHBIX (CYpKH, XUIIHBIE TITHIIBI,
KOTIBITHBIC U XUIIHBIC MJICKOITUTAIOIIME) HA TPAHCEKTY .

In order to determine trends in detection for our transects, we calculated the number of
detections per 1, 10 and 100 km (Figure 2). In looking at trends, we fitted polynomial lines that
indicated marmots were detected more frequently in the east and in the western portion
respectively of our study area. Raptors increased in occurrence as we moved west. Finally,
carnivores seemed fairly uniformly distributed across transects (fig. 2).

We calculated correlation coefficient for marmots and the other categories of taxa. The
correlation between marmots and raptors was found to be significant (n = 12, r = 0.61421, p <
0.05). The two other correlations were not significant (marmot and ungulate, n = 12, r = 0.55493,
p > 0.05; marmot and carnivore, n = 12, r = -0.29248, p > 0.05).

We believe our population estimate (approximately 159,000) if correct shows a much lower
than expected population of marmots on the Eastern Steppe (for example, Batbold et al. 2000 has
1990 estimates for Dornod and Sukhbaatar Aimags at 4,169,145 marmots). The overall percent
of active burrow clusters detected appears extremely low (4.09%).

Raptors were the only species to correlate with marmot detections. It is not surprising that
raptors appear to be correlated with marmot detections, as a number of raptor species are known
to feed directly on marmots (e.g., golden eagle, steppe eagle, upland buzzard) or on species that
may associate with marmot burrows for shelter.

Marmots are experiencing significant declines across their range in Mongolia; according to
Adiya (2000), roughly 75% in the last 60 years. Harvest volumes in 1999 were estimated at 1-1.5
million and between 3-4 million in 2004 (Wingard and Zahler in press). It is widely believed that
this decline is caused by unsustainable hunting both for local consumption and international
trade in meat and skins. Our research suggests that on the Eastern Steppe of Mongolia, there has
been a recent and dramatic decline in the population of marmots.
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Figure 2. Trends for marmot, raptor and carnivore detections along transects.

Pucynok 2. Cnyuyau peructpanuu CypKOB, XMIIHBIX MITHIl U XUIITHBIX MJICKOTTUTAIOUIUX BAOJb
TPaHCEKT.

We will be refining our future analysis by using analytic software DISTANCE. We will use
spatial analysis and logistic regression to model factors related to marmot and wildlife
distribution. We recommend that quantitative survey efforts be used to monitor marmot
populations throughout Mongolia. Understanding marmot space use at low and high density
would also be helpful when estimating populations. Finally, we recommend that long-term
research be undertaken to understand marmot population fluctuations and productivity (and
recovery rates) in exploited and unexploited populations.

*kkk

CypKH SIBJISIFOTCS BaXKHBIM KOMITOHEHTOM CTEMHBIX YKOCHCTEM MOHIOJHMH U, BEPOSTHO ee
«xmoueBsiM Bugom» (Kotliar et al., 1999; Smith and Foggin 1999; Lai and Smith 200).
BbikanbiBass HOpbI, CYpPKH BBIHOCAT TIPYHT Ha TOBEPXHOCTh, OOeCHeuuBas LHUPKYJISILUIO
[HUTATEIbHBIX BEIIECTB M adPallMio MOYBbI. VX HOPBI JalOT YKPHITHE MHOTUM HATHBHBIM BHIAM
— OT eXei u rpeI3yHoB, 10 auc 1 ManyjaoB (Adiya 2000; Zahler et al., 2005). Ux cenekTuBHOE
MHIIEBOE MOBEIEHUE BIMACT Ha pa3HOOOpas3He W COCTaB pacTUTENbHOCTH. OHM TaKk)Ke Ba)KHBI B
KayeCcTBE MCTOYHMKA MWIIM s psaa XUIIHbIX kuBOTHBIX (Schaller, 1998). Cypku — BakHbIi
00BbEKT HKOHOMHUKH MoHroaun. OHH SBJISIOTCS HCTOYHMKOM TPOTEMHA, HCIOJB3YIOTCS B
MIPOM3BOJICTBE JICKAPCTB M M€Xa, TOPTOBJIA KOTOPBIM ¢ KOoHIAa 1880-X rT. mpeBbicHIa B CpeTHEM
1,2 MuTOHa MIKYpOK B rof. OHAKO, B HACTOSINEE BPEMs B CBSI3HM C CHUJIBHBIM COKpAIllEHHEM
yrcaeHHocTH cypkoB (cMm. Reading et al., 1998), Gbl1 BBeeH ABYXJIETHHI 3alpeT Ha OXOTY Ha
cypkoB Mo Bcedl crpane. C IeNbl0 OKa3aHWS MOMOIIM MOHIOJBCKOMY MPABUTEIbCTBY B
COXpaHEHHWH ATOTO KpailHe BaXKHOTO pecypca U KOMIIOHEHTA CTeMHBIX dKocucTeM, jJetom 2005 r.
MBI TIPOBEJIM HCCIIeJI0OBaHWEe B BOCTOYHOM cTemu i TOro, 4ToOBI CIEIaTh OCHOBHYIO OIIEHKY
KaK MOMYJSIMA CYpKOB, TaK M KOJMYECTBA JKWJIBIX M HEXHWIBIX KOJOHHH. Kpome Cypkos,
BBICTYIIABIIMX B KAayeCTBE KIIOYEBOrO BHA, TaK)KEe PErHCTPHUPOBAIHMCh W JPYTHe JIUKHE
’KMBOTHBIE, TAKUE KaK XUIIIHbIC MTUI[bI, KOTIBITHBIC ¥ XMIIHbIC MIICKOMUTAIOLINE.
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MeTtoambl

Nccnenosanus nmpooawanck ¢ 10 wrons mo 31 wmronst 2005 r. ObcnenoBaHHas TIIOMIAAb
coctarisna npumepno 250 000 KM’ M OXBarblBana TP BOCTOYHBIX aiimMaka MoHromuu —
Xentun, Jlopaon u Cyx0aatp. JInHeliHbIe TPAaHCEKTHI, 3aJI0)KEHHbIE B HAIIPaBJIEHUU C CeBepa Ha
Ior, pacrnojarajiuch Ha pacctosHud 50 KM Jpyr oT jApyra, e NpOM3BOAMIACH OLEHKa
MJIOTHOCTH JKWJIBIX U HEXWJIBIX KOJIOHHUW, CYpPKOB, KOMbBITHBIX, XMIIHBIX MJIEKOMUTAIOMIMNX W
XMIIHBIX nTUl. MccnenoBanust BAOAb AOPOT MPOBOJAWIKCH B ciyyae, Korjaa tonorpaduyeckue
YCJIOBUS MPENSATCTBOBAIM 3aKJIAJKE JMHEWHBIX TPAHCEKT. BO BpeMs Takux HUCCAEIOBaHMM
PETUCTPUPOBATHCH MECTOHAXOXK/IEHUSI CYPKOB, KOTMBITHBIX, XUIIHBIX MTULl U MJIEKOMUTAIOIINX,
HO TPYIIbI HOP (PKHUJIbIE U HEXKHJIbIE KOJIOHUH) HE PErMCTPUPOBAIIHCh.

O6cnedosanue kononutl (2pynn Hop)

B kononun o0beaunsiuch Hopel orT 12,5 mo 30,5 cm B muamerpe (5-12 mroiimos,
pasziesieHHble M0 pa3Mepy Ha JBa Kjacca), KOTOpble HaXOJWJIUCh Ha paccTosHuM 15 M ot
ONMKaKIIIero HOPbl. DTH HOPBI 3aTeM «OOBEAWHSIIUCH» B TO, UTO MbI HA3bIBAIU TPYIIIBI HOP.
[Tnomaap 3TUX rpynn U3MepsAaach B KBapaTHbIX METpax U JaHHbIE M0 MECTOHAXOXKICHHUIO HOP
coOMpanuch U3 LEHTpaTbHOW TOYKHU. B nomomHeHue, Mbl coOupanu MHGOPMALHMIO MO KaXJou
HOpe, BKJIOYas HaJMYME CBEXKUX M CTapblX SKCKPEMEHTOB CYPKOB, KOIMOK, CJIEIOB M cOpa.
[Tpu3HaKkKu MPUCYTCTBUS APYTUX JKUBOTHBIX (HApUMEp, SKCKPEMEHTBI, CJICbI, MePbsi U KOCTH)
TaK)K€ OTMEYajuCh, a B HEKOTOPBIX cCiydasXx coOupanuch. [lockoibKy MBI ydacTBOBajliM B
UCCJIEIOBAHUM MEJKUX TJIOTOSAIHBIX, Mbl COOMPATN SKCKPEMEHTHI BCEX TUIOTOSIHBIX KUBOTHBIX.
3aTeM OTMEYaJIOCh KOJTMYECTBO BCEX HOP M Pa3MEPHBIM Kilacc.

Jlenmounvle mpancexmol (epynnvl HOp)

Jl71s 3TOrO aHanu3a Mbl PaCCUMTHIBAIM MJIOTHOCTb IPYIN JKUIIbIX U HEXUIIBIX HOP BAoJb 300 M
JICHTOYHBIX TpaHCeKT. ['pynmbl HOp ompeaensuinch B npeaenax 150 M ¢ oGeux CTOpPOH HaIIMX
TPaHCEKT MAYIIMX C ceBepa Ha ror (M He ObUIM OTMEUEHBI Ha TPAHCEKTAX 3aJI0KCHHBIX BJIOJb
nopor). JI7st OIeHKH MOMYJISIIUU MBI HCIIOJB30BaIM TNIOTHOCTh TPYII JKUJIBIX HOP.

Oyenka nonynayuu

Jlist 5TOro aHanmu3a Mbl UCIOJIB30BAM TUIOTHOCTh TPYIMI SKWJIBIX HOP, YTOOBI paccuuTaTh
KOJIMYECTBO JKUJIBIX TPYMI HOP B JABYX ailMakax, Mo KOTOPHIM Mbl UMEJIM HAaUOOJBIITUN «OXBaT»
(dopaoxn u Cyx06aatp). DT TpyIIbl HOP 3aTeM ObUIH pa3zefieHbl Ha TPU pa3MepHBIX Kiacca (1Mo
IUIOMIAN), U KaKAbIH TaKOW KJIAacC acCOLMUPOBAICS C TMOTCHIHAJIbHBIM CPEIHUM YHCIOM
ocoOeii. [TpolieHT BCTpeuaeMOCTH KaKI0TO Kilacca YMHOXKAJICS Ha KOJTMUECTBO 0co0eli B JaHHOU
pa3MepHOM KJlacce, a 3aTeéM HCIOJb30BajCs IJi1 OLUEHKH MOMYJSLUN CYpKOB B 3THX [JBYX
aiimakax. [lo3xe Mbl OyZieM YTOUHSATH IaHHBIE OLEHKU MJIOTHOCTH MPHU MOMOIIN aHATUTHYECKON
koMmnbroTepHOM nmporpamMmmbl «DISTANCE».

Jlunetinvle mpancexkmol

OueHka MIOTHOCTH CYpKOB W JIPYTMX JKMBOTHBIX OyZeT paccuuTaHa Ha OCHOBE JAaHHBIX
MOJYYCHHBIX Ha JMHEWHBIX TpaHCeKTax (MAYIIMX C CeBepa Ha IOT W BJOJIb JOPOT) BO BpeMs
JTAHHOTO HCCIeOBaHus. AHanuTudeckas KommbioTepHas mnporpamma DISTANCE Oyzner
WCIONb30BaHA JUIsl aHalM3a JIaHHBIX [MOJYYEHHBbIX Ha JIMHEWHOW TpaHcekTe. OAHAKO, 3TOT
aHaJIU3 He SBJISIETCS YacThiO JaHHOW padoThI.

JluHelHble TPAHCEKThl MPOCMATpUBAIMCh HaOmoxarensMu (M BOJWTEIEM) W3 JDKHIIA,
IBIKYyIIErocst Ha ckopocTu Huke 40 km/4. [IBa-Tpu HaOMogaTENs TPOCMATPUBAIIU TEPPUTOPHIO
Ha pacctosHud 150 M OT aBTOMOOWIS Ha HalIW4YMEe KOJOHWUH, HOpP U CYpKOB. JTH Ke
HabNoaTeNn MpoCMaTpUBAIM TEPPUTOPHUIO 10 JUHUM TOPU30HTA Ha HaJMYMe KOIBITHBIX,
XMILIHBIX MJIEKOMUTAIOMIMX U NTUL. Habnronareny MeHsIMCh KKl yac BO BpeMsl MOE3/KH, a
Yy OJIHOTO U3 HUX UMEJICS PEruCTpaTop AaHHBIX JUIsl TOrO, YTOOBI HE JOMYCTUTh MOBTOPHBIN yUYeT
OJIHOTO U TO K€ )KUBOTHOTO.

Bo Bpemsi paboTbl Ha TpaHcekTax ucnoib3oBaics GPS. JlanpHOoMep wucmonb3oBayics B
HEKOTOPBIX CIIydasx AJsl ONpeaeneHusl paccTosHus. [Ipu BbisiBIeHHH OOBEKTOB HAOIIOICHMIA,
aBTOMOOWJIb OCTaHABIMBAJIM W OINpPEAENsIM pacCTOSHUE W Yroj, a TaKXe OIUCHIBAIN
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MECTOIOJIOKEHUE Ha TPAHCEKTE, BPEMs, BUJI, KOJIMUECTBO 0COOEH, MECTOOOMTAHUE U TOBEICHHE
KaXXI0T0 )UBOTHOTO. Habmrogarenu Takxke U3Mepsiiu pa3Mepbl TPy HOP.

Onpedenenue n1OMHOCMU HA KM MPAHCEKMbl

Jlyist TOTO, 4TOOBI MPEICTaBUTh HEKOTOPBIE NIPEIBAPUTEILHBIC HAXOJKHU CYPKOB, KOTBITHBIX,
XUIIHBIX MJICKOTIMTAIOIIMX W MTHUIl, Mbl paccuuTaiu KonuuectBo Haxomaok Ha 1, 10 m 100 xm
TpPaHCEKThl. YUCIEHOCTh CYpKOB M XUIIHBIX NTHI] paccyuThiBagach Ha 10 kM, KombITHRIX — Ha 1
KM, a XMIIOHBIX MJekonuTtarmux - Ha 100 kM. B momomnenwe, ompenensiacs KodhdUIMEHT
koppesitiu [TupcoHa Mex Iy CypkaMu U KaXIbIM KUBBIM OOBEKTOM.

Mer uccnenoBanu 12 tpancekt (3148 kM), 10 U3 KOTOPBIX OBbLIH 3aJ05KEHBI B HAITPABICHUH C
ceBepa Ha ror (1966 km) u aBe u - BAoib gopor (1182 km). OxHo uccieaoBaHKue BAOIb A0POTU
MPOBOMJIOCH B CaMOM FOKHOM 4dacTtu aiimMaka [[opHon, B ocobo oxpansemoit 3oHe Hompor, a
JApyroe npoBOJUIIOCH B alMaKke XEHTUHU K CEBepy OT peKH XeplleH. B ¢Bs3M ¢ nepeceyeHHOCThI0
MECTHOCTH, ITPOBEICHNE MCCIIEIOBAaHNS B HANPABJIEHUHU C CEBEpa Ha IOT B ATUX JIBYX palioHaX He
NPEICTaBUIIOCh BO3MOXKHBIM. [1o Mepe mpoaBrkKeHHs Ha 3amaj], Hallld TPAHCEKTHI PACXOIUIINChH
oombiie, yeM Ha 50 KM Kak 3TO OBIJIO MEPBOHAYAIBHO JJIsi TOT'O, YTOOBI BO BpeMs 3aBEPIINTH
WCCIIeIOBAaHNE TPAHCEKT B OTBEACHHOE BpeMmsi. UMCIIO OTMEUYEHHBIX CYPKOB OKa3aJoCh TOpas3io
HWKE, YeEM MBI 0KAJAJIU, COCTaBMB TOIBKO 88, Bcero 129 ocooleii.

OnHa M3 3a7a4 KCCIIeIOBaHUs COCTOsIa B onpeesieHrn uibix Hop (Ta6u.1). [TonyueHHbIe
pe3yabTaThl UMEIOT 3HAYeHWE JJIA JaJTbHEHIIero aHaiu3a JaHHBIX U TJIAaHUPOBAHMS OyayIINX
HCCJIEIOBaHUM.

Tabmuua 1. Xapakrepuctuku (BCTpe4aeMOCTh U MPOLEHT) XKHUIIBIX TPYII HOP (HOP € 0COOSIMU |
CBEIKUMH IKCKPEMEHTAMH)

KO”\‘,’V‘;““ n | FrL% |Lat % | Di,% |Ind, % | AlL% |OId,% | Tr,% | De, %
12 5 18 34 10 30 16 10

ind 34 | (35.3) | (14.7) | (52.9) | (100) | (29.4) | (88.2) | (47.1) | (294)

93 5 67 n/a 4 91 30 35

fr scat 93 | (100) (5.4) | (72.0) (4.3) | (97.9) | (32.3) | (37.6)
105 10 85 0 14 121 46 45

Bcero 127 | (82.7) | (7.9) | (66.9) (11.0) | (95.3) | (36.2) | (3549
[fr=cBexxme oskckpemenTsl, lat=yOopnas, di=konku, al=curnan TtpeBoru, oOld=crapsie

9KCKpPEeMeHTHI, tr=cneapl, de=cop]

[110THOCTH KMIBIX M HEXWJIBIX TPYNI HOP paccYMThIBanach Ha 0a3e aHanmm3a JEHTOYHBIX
TpaHcekT (Tabn. 2, 3; Mbl TaHupyem ucnonbs3oBath nporpammy DISTANCE no3pnee mns
aHalM3a TMOJNYYeHHBIX JaHHBIX). [IpOLEHT JKHWJIBIX TpYNI Bo3pacTal MO Mepe HaIlero
MPOABMKEHHS C BOCTOKA Ha 3amal.

Tabnuua 2. KonuuecTBO M MPOLIEHT KUIIBIX M HEXXUJIBIX TPy HOop, BocTouyHas cremns,

MoHnronms
TPAHCEKTa | JKMIIblE | HEXHJIBIE BCETO TMPOLEHT | MPOLCHT
KHNIIBIX HCXKUIIBIX
- 0 0 0 0.00 0.00
3 0 8 8 0.00 100.00
4 7 94 101 6.93 93.07
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5 5 138 143 3.50 96.50
6 20 374 394 5.08 94.92
7 14 472 486 2.88 97.12
8 14 212 226 6.19 93.81
9 23 497 520 4.42 95.58
10 7 36 43 16.28 83.72
11 6 31 37 16.22 83.78
BCEI'O 96 1862 1958 4.90 95.10

Ta6nuna 3. TII0THOCTD KUIIBIX M HEKUIBIX rpyrn Hop (I'H) Ha KBaxpaTHbBIH KUIOMETP.

TpaHCeKTa xuibie, TH/km? H;)II;I;IIJ:;IZC’ Beero, TH/xm?
1-4 0.1397 0.6973 0.8370
5-8 0.2155 4.0999 4.3154
9-11 0.8904 11.7143 12.6047
ALL 0.2312 4.1439 43751

MBpI oicuMTaTN KOTMYECTBO XKUJIBIX TPYHIT HOP B n3yyaemoM paiione (0.2312 rpynm HOp Ha
kv® 1 Ha 195 225 kv’ = 45 136 KUIBIX TPYIIT HOP). 3aTeM MBI MOACYHTAIN MPOIEHT KaKIOi
TPYIIBI HOP OT pa3MepHoro kiacca (ot menee 60 M% > 60 10 36 000 M% > 36 000 m%). M
ucnonb3oBaiu AaHHbie Anbs (2000) mist olleHKH CpeiHel YUCIEHHOCTH 0c0o0ei, OOUTArOIINX B
TpeX pa3MYHBIX KaTeropusx rpynn Hop. s Toro, 4ToObl OLEHUTH MOIMYJSLHH, MBI
UCTIONIB30BaIM TPOIIEHT BCTPEUAEMOCTH Il KaXKJOTO Kilacca, YMHOXKEHHBIH Ha o0lee 4ucio
OLICHMBAEMbIX KOJIOHHUI B pailoHe UCCIIeIOBaHHs, 3aTEM YMHOKHIIN KaKAYI0 KOJOHHIO Ha YHCIIO
oco0ei, CBSI3aHHBIX C 3THM KjaccoM (Tadu. 4).

Pecucmpayus cypkoe 6 npupoonvix ycnosusax

Yucio ocobeii (och V) Ha kaxayto TpaHcekTy (ock X) moka3aHo Ha pucyHke 1. TpaHCeKTsl,
3aJI0)KEHHbIE C CeBepa Ha oT, MpoJjierajr ¢ BocToka (HayaiabHas Tovka 1) Ha 3aman (KOHe4Has
Toyka 12).

Jlnst TOoro, 4TOOBI ONpENeNUTh HaNpaBIeHHE PETUCTPALMH KMBOTHBIX HAa HAIIMX TPAHCEKTaX,
MbI TOJCYMTAIM KosmuecTBo oOHapyxkenudd Ha 1, 10 u 100 km (puc.2). Ilpu usydeHuu
TEHJCHUWIH Mbl BBIBEPSUTM TOJIMHOMHUAIBHBIE JIMHUM, KOTOpBIE TMOKA3bIBAIHM, YTO CYpPKH
BCTPEYAINCH Yallle B BOCTOYHOW M 3alaJHOM 4acTsAX 30HBI MCCAEA0BaHUsA. YHCIIO XUILHBIX MITULL
BO3pacTajio MO Mepe Hamero MNPOABWKEHUS Ha 3amaj. XHUIIHbIE MIIEKOMUTAIoUNEe ObUIN
JOCTATOYHO POBHOMEPHO pacipe/ie/ieHbl Mo TpaHcekTaM (puc. 2).
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Ta6numa 4. OueHrnBaemMoe Ynuciao 0coOeid, MPOLEHT BCTPEUaeMOCTH 0 K0l pa3MepHOH
KaTeropuu, U OLIEHKa MOMyJIsALKU CypKoB B aitmakax Cyx0Oaatp u JlopHoa

Cpennee unciio
[Tnowmane OO01ee yucio
Tovima CYpPKOB Ha BcTpeuaemocTs, YuCcaeHHOCTD
py N TPYTIIBI HOP, KUJIBIX TPy
pa3MepHbIi 2 % CYPKOB
M HOp
KJ1acc
Ennnuunasn
1 Memnee 60 38 (31) 13,992 13,992
0co0b
[Tapa n
KIIaH 4.5 > 60 - 36,000 82 (67) 30,241 136,085
(2-7)*
Kononus 10 > 36,000 2(2) 903 9,027
(7-13)*
BCETO 45,136 159,104

Mps1 noncunTtan Kod(GpPUUIMEHT KOppENsuuu A CYpKOB M APYTHX KaTeropuil TaKCOHOB.
Koppensius Mexxay cypkaMu U XMIHBIMU NITUIAMK Oblia 3HauuTeabHou (N = 12, r = 0.61421, p
< 0.05). [IBe apyruie KOppelsiiy OKa3aanuch He3HAYMTEIbHBIMH (CYPKH M KOMIBITHBIE, N = 12, 1 =
0.55493, p > 0.05; cypku u xuiHble MiekonuTatomue, N = 12, r = -0.29248, p > 0.05).

Mpbl cuMTaeMm, 4YTO €ClIM Haima oleHka momyssuud BepHa (mpumepro 159 000), To ona
HAMHOTO HWXKE, 4YeM OXKHIaIOoCh JJis MOMYJSIIMK CYpKOB B BocTouHO# crenu (Hampumep,
Batbold et al. 2000, ouenun unciaeHHOCTs CypKoB B aiimakax Jlopuoa u Cyx6aatp B 1990 r. B
4 169 145 oco0eit). OOLIMIA MPOLEHT OTMEUYCHHBIX KUJIBIX TPYII HOP OKa3alcs 4Ype3BbIYAiiHO
HuskuM (4.09%).

XUIIHbIe NTULBI ObIIM €IMHCTBEHHBIMU BUJAMM, YUCIEHHOCTh KOTOPBIX KOppelupoBaia ¢
YHCICHHOCTBIO CYpKOB. He ynnMBUTENBbHO, YTO HAOMIOAAETCS Takash KOPPENsuus MEXIY dTUMH
BUJAMH, TAaK KaK M3BECTHO, YTO PsJ XMUIHbIE NTHULBI MHUTAIOTCS HEMOCPEICTBEHHO CypKamH
(namp., OEpKyYT, CTEMHOW Opesl, MOXHOHOTHI KaHIOK) WJIM TeMH BHUIAaMH, KOTOPbIC HUCIOJIb3YIOT
HOpPBI CYpPKOB B KauecTBe yOexHuIa.

UHCIeHHOCTh CYpKOB CYIIECTBEHHO CHHM3HMJIACH 1O BCEMY PErHOHY OOMTaHHWs B MOHTOJIHH.
ITo nanubiM Anpbs (Adiya, 2000) cokparieHue coctaBuio npuMepHo 75% 3a nocnennue 60 jer.
O0bem 0OBITHIX 3BEPHKOB OlleHHBascs Ha ypoBHe 1-1,5 mumnonos B 1999 r. u 3-4 MuuIHMOHOB
B 2004 r. (Wingard and Zahler in press). Lllupoko pacnpoCTpaHEeHO MHEHHE, YTO JaHHOE
CHIDKEHHE BBI3BAaHO OECKOHTPOJBHOM OXOTOM, KaK JJIsl MECTHOTO MOTpeOJIeHUs], TaK U C IeIbI0
NpoAaXHu Msca M IIKYpoK 3a pyOex. Haie mccrnenoBaHue MOATBEp)KIAET, 4TO B MOCIEIHEE
BpeMss B BocrouyHoit crenn MOHroaMuM MNpoOU30LUIO CHIBHOE CHUYKEHHWE YMCIEHHOCTH
MOMYJISILUU CYPKOB.

Mpl Oynem u janee COBEpLICHCTBOBATH HAll aHaIM3 TPU TOMOIIM aHATUTHYECKOU
nporpammbl  DISTANCE. Muer  Oynem wucCmonp30BaTh NPOCTPAHCTBEHHBIM aHAIU3 M
JOTHCTUYECKYIO0 PETpeccuro JUid MOJAETHPOBaHUs (PAKTOPOB, CBS3aHHBIX C CYpKaMH H
pacrpeneneHueM KUBOTHBIX. Mbl pEKOMEHIyeM HCIOb30BaTh KOJUYECTBEHHBIE UCCIIETOBAHMS
JUIsI MOHUTOPUHTA NOMYJISILANA CYPKOB 10 BCEW TEPPUTOPUU MOHIOIMU. 3HAHUE TOTO, KaK CYpKH
MCMOJb3YIOT MPOCTPAHCTBO MPU HU3KOW U BBICOKOW YMCIEHHOCTH, Oy/eT Takxke MOJe3HbIM MpH
OLlEHKe TmomyisuMud. B 3aBepuieHre, Mbl PEKOMEHAYyeM TPOBEIEHHE JOJTOCPOYHBIX
UCCIeIOBaHUI JUIi TMOHMMaHMA BONPOCOB  (IYKTyallMd YHCIEHHOCTH CYpPKOB U MX
NPOAYKTUBHOCTH (Kak ¥ CKOPOCTM HMX BOCCTaHOBICHHMS) B  OIKCIUIyaTHPYEMBIX |
HEAKCIUTYyaTUPYEMbIX MOMYJIALUIX.
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