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DISTRIBUTION OF MARMOTS AND THEIR
EPIZOOTOLOGICAL VALUE IN AREAS OF NATURAL PLAGUE
FOCI IN MONGOLIA

M.Baigalmaa, D.Tserennorov, Ts.Gankhuyag, D.Otgonbayar,
N.Tsogbadrakh

National Center for Zoonotic Diseases, Mongolia

The main host of plague in Mongolia is the marmot (Marmota sibirica). Many areas
in Mongolia with marmots, including reserves, are natural plague foci. There are a total
137 soums in 17 aimags in Mongolia with natural plague foci.

In Mongolia, human plague cases are frequently associated with marmot hunting.
Since 2005, marmot hunting has been banned, but people still hunt marmots. They do so
for societal reasons., Marmots are a high priced commodity and selling marmots can be an
important source of income for some people. Of course, illegal and independent marmot
hunting increases the risk of human plague cases and negatively affects the distribution
of marmots.

Purpose: To define the distribution and epidemiological value of marmots in natural
plague foci in Mongolia

Materials and Methods. We analysed monitoring data conducted in areas of natural
plague foci in 127 soums and 13 aimags from 1998 through 2017. Geographical distribu-
tion analysis was performed using Arc View 3.2 software.

Results

From 1998 through 2017, monitoring was conducted in areas with natural plague
foci in127 soums and 13 aimags. The study found that the average number of marmots per
hectare was high in Bayan-Ulgii, Zavkhan, and Khovd aimags (2.0-3.0) and low in other
aimags (0.5-1.8).

In the 1990s, marmots occurred in 229 soums and 16 aimags and there was an es-
timated 23 million marmots in the 252 000 km? area of these soums . The 1990s study
served as a baseline for exploring changes in the distribution and status of marmots in
Mongolia.

Since 2005, with the introduction of the marmot hunting ban, the average density of
marmots per hectare has increased from where it was in 1998-2004, including in areas of
natural plague foci.

During the study, 436 plague strains of Y. pestis were identified in 30 soums and 9
aimags. These soums were therefore considered to be natural plague foci. 76.1% of total
plague strains were from marmot carcasses and 23.9% were from marmot fleas (O . silan-
tiew). The epizootological peak period in the natural plague foci occurred in August and
September. In 1998-2017, the highest epizootic activity was in the natural plague foci in
some soums in Bayan-Ulgii, Khovd, Khuvsgul, and Zavkhan aimags.

Fifty-eight cases of human plague in 30 soums and 9 aimags were recorded. Mor-
tality rate was 36.2% (21). 68.7% of human plague patients were males and 31.3% were



females, with a sex ratio 2.2: 1. Patients were 4-61 years old, and their average age was
24. 47.5% of the patients suffered the septic form of plague, 33.3% the bubonic form, and
1.21% the pharyngeal form. 18% experienced primary pulmonary effects, and 70.4% ex-
perienced secondary-pulmonary complications. 67.4% of patients were infected by direct
contact with marmots, including hunting and handling of marmots. 21.3% were bitten by
marmot fleas, 8.8% were infected by airborne droplets, and 2.5% ate sraw marmot organs.

Conclusion

According to our study, the average density of marmots has increased in Bayan-Ulgii,
Zavkhan, and Khovd aimags. Over the past 20 years, an average of 21 plague strains per
soum have been found across 30 soums, indicating that natural plague foci in Mongolia
are still active. Due to the high likelihood of being infected by marmots, it is important to
improve the behavior and awareness of the people most likely to encounter them. Profes-
sional organizations, including scientists and health officials, should work to communicate
the risks associated with illegal marmot hunting and the use of marmot organs as medi-
cine, to reduce the chances of humans contracting plague from marmots..

Key words: marmot, density, plague, strain, natural foci, aimag, Mongolia,

MOHTI'OJI OPHbI TAPBATAH TAXJIBIH BAUTAJIMIAH
I'OJIOMTOT HYTAI' TAXb TAPBATI'AHBI TAPXAJIT,
3MU300TOJOTI MiH XOJIBOI 0

M.Baiiraamaa, JI.Ippannopos, Il.I'anxysr, .Otron6asip, H.llor6aapax
300H03bIH 064UH CYONANbIH YHOICHUL MOB

MOHTOJI OpPHBI OHT X33p, YYIBIH X33p, X33p, Tl XIIPHUH IKOCUCTEMHUHH TYJIXYYP
3yitn b Mownron tapsara (Marmota sibirica) oM. Manait opusl 17 adimruiin 137 cym
TapBaraH TaxXJbIH OalTamuitH rosoMtroiirooc 51.7% Hb ToXWONWIbH, 23.4% Hb CyI,
14.5% wub, aynnax, 9.5% ub enmep, 0.7% Hb OHIIOH HIPBXXKUIUIHH OYC OOJIOXBIT
torrooxad (barcaiixan.B, 2001).

VICBIH XOMIKP9H/ TapBaraHbl Tapxal, Heell OyXuil HyTTMIH HMXPHX Hb TapBaraH
TaxJIbIH TOJIOMTTOM. MaHali OpoHJ TapBaraH TaxJblH XYHUH ©BUJIOJI, TapBara arHyyprai
xonboraoH rapaar onmytortoi (Jleros I'.C., 1953, Barcyx /1., AxbsacypaH 3., TemepOaarap
., 1990, Honrop T., Barcyx O., 1988, Anwsacypasn 3., ['anbaarap C., 1988). Cyynuiin
20 rapy# SKWIMHH XyralaaH] TapBaraH TaxXJblH TOJIOMTOT HYTraac WIPYYJICOH HUIT
ecreBpuiiH 75.5%-uir TapBara, TapBaraHbl 33M YXAJ1 OOJOH TYYHHMH Oyyparassc,
9.4%-wiir ynuiiH naraad oroToHooc, 8.7%-uir MoHroa ornoiHooc, 0.5%-uir naryypsixa
orgoitHooc 5.5%-uiir 3ypamuaac, 0.4%-uir map 4n4yysinsne TyC TyC suiracaH OaiiHa.

XK.Bar6onn Hap, (2000) 1987-1989 onx BaitranuiiH rosioMTo XajaaBapT ©BYHHIT
ACOHPTYYLRPH Cy/IIaX CUCTEMHIUH Oaiiryysuiaryy/abliH OMOJIOIY/IbIH Cy[airaansl yp AYHII9D
MOHT0J1 YIICBIH X3MKI3H/I TapBaraHbl TapxarbiH 3ypariaisr 1:1500000 maciiurad Oyxuii
ra3blH 3ypar J33p aHx yjaaa OyynracaH OaiHa.

2005 oHOOC TapBara arHaxbll' XOPUIVIOCOH XdAMH 4 TapBara arHacaap Oaiiraa
Hb TapBaraHbl rapainTail TYYXWH 5AWMNH YH? XaHII OHAep, ap UPTIIUHH aMKUpPIraaHbl
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TYBLIMH JOOTYyp Oaiiraa 33p3r HUMIMUHH XYYUH 3YWICTIH caluryi XonbooToi oM.
OH? Hb TapBaraH Taxajl @©BUHOOP OBWIOX IPCAAI, HOXLOJ MIAITraaHbII HAMAIIYYIIXHUIH
39pATIP? TapBaraHbl TapxajuTa] cepreep Henee/npk Oaiina. llaammmpn Tapsara arHajiThIr
XOPHUIVIOCHOOP TapBaraHbl TapXalT HAMAIIAMK Oaifraa 3COXMUT cymiax Inaapjjararai
Oaiina.

MoHroi OPpHBbI TapBaraH TaXJIbIH OaliraJvifH roJOMTOT HyTFHﬁH TapBaraHbl TOO
TOJITOMH HATTHIWI, TapXaJIT, SMHU300TOJIOTUH XOJ'I6OII[J'IBII‘ TOTTOOXBIT" 30PpUJIIO0.

Cyoanzaanst mamepuan. 300HO3BIH OBUHH CYIIaX TOB Oalryymiaryyaaac1998-2017
oua 13 aiimruiiHn 127 CcyMblH HyTarT XWWIJICOH OalrajauiiH TOJOMTBIH TaHAAJIT
CyJaliraabl TOOH M3IP3JAN] Onunnidn cyfanraa xuitad. Toon mamdsr 30CY T-uitn
apx¥BT XajAragarnax Oyl Taimanraac TyyBIpidB. ['asap 3yitH aypcmammiir Arc Veiw 3.2
MIPOrPaMMBIT AIIXTIAH TYHIDTIIB.

CYIIAJITAAHBI YP IYH

1998-2017 onp GaiiranuitH TOTOMTBIH TaHAANT cynanraar 13 aimruita 127 cymaac
Apxanraii aiimruiia 7 cym, basa-enruit aiimruita 10 cym, basuxonrop afimruiia 13 cywm,
ToBb-Anrail aiimruiin 11 cym, [ynarosp aitmruiiH 7 cym, 3aBxaH amMruiiH 15 cywm,
OBepxanraii aiiMruita 5 cym, Tes aiimruiin 9 cym, YBc aiimruiia 13 cym, XoBa aiiMruiin
14 cym, XeBcremn aitmruita 7 cym, XoHTHiA aitmruita 14 cym, JlopHon aliMruiie 2 CyMIbIH
TOJIOMTOT HyTarT XuiicaH 6aifHa (XycHorT 1).

TonomTeiH TeneB Oaiiiaac xamaapan XoBl, 3aBxaH, basu-Onruit, X3utuii, [0Bb-
Anraii, bassaxonrop, ¥YBc aiimryynaac 10-aac 13311 cyM TaHJQIT CyAalraaH] XaMparjacaH
OaifHa.

Xycnaem 1. 1 ea oaxv mapsaeanvl Haemuu

Adinar Cypsmm TapBaI‘aHj:I HAT TN
(1 ra Tanbaiin KyHmHKAAp)

Apxanrait 7 0.21-1.1
basn-Onruit 10 1.5-2.3
basguxonrop 13 0.38-1.02
ToBe-AnTaii 11 0.6-1.4
JlyHarosb 7 0.31-0.5
3aBxaH 15 0.2-3.0
OBepxaHrait 5 0.66-1.0
Ten 9 0.6-1.3
VBC 13 1.45-1.8
XoBn, 14 1.3-2.0
XeBcreon 7 0.8-1.4
XoHTHIA 14 0.3-1.0
JopHon 2 0.1
Huiit 127




JppX XYCHAITI3C Xapaxaj TapBaraHbl HArTHIMN 1 ra tanGaiin nyHmxaap bash-
Ouruii, 3aBxaH, XoBH, alMryyablH rogoMtor HyTryynan 2.0-3.0 Oyroy eHpmep, XapuH
Oyca aiimruits roiomtot Hytart 0.5-1.8 Oyroy Oara HarrimiTail Xaparnax Oaiina.(3ypar
1). 1990 onbl yen manait opubl 16 aiimruiin 229 cym tapBararaid, 73 cyMm TapBararyi
Gaiican. Taurasp 229 cymbin 252 MsHran km? tanbaiin 23 cast TapBaraHbl HOOITIH K
TOOLI00JICOH Oaiiar. DHa cyfainraa Hb MOHI0J1 OpHBI TapBaraHbl TapXall, HOOLMUT TOHMIIOH
raprax yajcas cyypb cynairaa 0oicoH. TyyHd3c XOHII TapXaiT, HOOLUUT YHAIIX aXKHII
allra 110or Xuira»k Oaiiraa 0OJOBY XamapcaH rasap HyTar Xsi3raapiaraMail, HAI' MKW
Lar Xyraraatj, HaT apra 3yHrasp XUHr»aryiiH yimaac TapBarat TaxXJiblH T'OJIOMTOT HYTarT
XUUTACHH cyfanraar 1990 oHbI Cyypb MAIIIITIN XapbIlyyliaX O0JOMKIYH IOM.

Aynaross

“ | I \_/A"‘\ FopHoroan

3ypaz 1. 1 2a 0axs mapseazanvl mapxaim HACMUULAAD

2005 oHOOC XOHIII TapBara arHaXbIr' XOPUIIIOCOH xyranaarl998 oHTON XaphIlyynaxas
TapBaraH TaxJbIH TOJIOMTOT HYTTHIHH TapBaraHbl HAITILM | ra Tanbaia gyHmKaap ocCcoH
y3yysmauTaii Oaitna (3ypar 1).

y = 0.0057%* - 0.1449x + 1.8691
R*=10.3007

TapearaHbl HATLIKA
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3ypaz 2. Tapsacanvt Haemwun (0Hoop)
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Cynanraansl siBUaJ HUAT 6378 copbll MaTepuan (TapBara, TapBaraHbl 30M YXJ9I1) -
W IUHKIXA 9 aiMruiin 30 CyMIIbIH TapBaraH TaxJiblH OalraluiiH roJIOMTOT HyTraac
436 TapBaraH TaxJbIH Y.pestis 3yWIMIHH YYCTAIYUiTH 6CTOBPUIT UIPYYIDK, TapBaraH Taxall
OBUYHMI OANTaJNITH TOJIOMT HIPBXTIH Oaifraar TorroocoH (XycHart 2, 3ypar 2).

Xycnazem 2. Tapsazan maxnvin 2010MMOM HYM2aac UAPYYACIH OC2O8PULH OO

Afimar CYMBIH TOO WnpyyscaH ecreBpuiiH TOO/XyBb
Apxanrait 1 6/1.4%
basu-Onruit 2 36/8.3%
basiaxoHrop 5 18/4.1%
IoBe-AnTaii 6 54/12.4%
3aBxaH 5 53/12.2%
OBepxaHrai 2 5/1.1%
XoBx 6 28/6.4%
Xescren 2 21649.5
XoHTHIA 1 20/4.6

Huiit 30 436

auruin [ 45

xeecren | - c.
¥oen [ ¢+

osepxanrain [l 11

seeca I 127
roee-Antart [N 124
BanrxoHrop [ 41

Baas-cnrvi | ¢ 3

Apxanran ] 14

0 10 20 30 40 50 G0

WnpyyncaH ecreesp xyBuap

3ypacz 3. Tapsaeanaac unpyyicss 6Ce68putiH moo

Dnar,;p  WIPYYACOH OCreBpHiH XaMruilH wux XyBuir (49.5%) Xescren
aitmruital[pippier, [araan-Yyn cymaac, xamruiin Oara xysuwidr (1.1%) OBepxanraii
aiimruitn XafpxaHayinaaH, YsSHra cymaac WIPYYJICOH ecreBep 333uK OaiHa. (3ypar 2).
TapBaran TaxJblH OalTaJIMKAH TOJOMT Hb razap 3YWH TapxanTaap OUT X39p, YYJIbIH X33p,
X33p, TaJl X33pHUHH OO0IOH yyiapXar HyTTyyJa TOTTOOTAOXK Oaifraa Hb TapBaraH TaXJIbIH
XaJIJIBapbIH LIap XYp3d 6preH 00JOXbIT XapyyJok OaifHa.



@ Tapsaranaac MNpyyncaH ecresep

3ypaz 4. Tapsazanaac unpyyacon ec2o8pulin mapxaim

TapBaran TaxiblH OalraqvifH TOJOMTOOC WIPYYJICOH OCreBpuiH 76.1%-uir
TapBara,TapBaraibl 33M YXA371, 23.9%-miir TapBaranel Oyypar (O.silantiew) Tyc Tyc
930K OaitHa (XycHarT 3).

Xycnaem 3. Tapeaza myynuii Oyypaeusdc upyyiacoH ecce8op, 600um moozoop

Wnpyyncan ecreBep /60auT TOOroop/
Alimar TapBaranbl 39M TapBaranbl Huiit
Tapsara
YX 01 oyypar

ApxaHrait 6 - - 6
basu-Onruit 5 15 16 36
BasuxoHrop 7 5 6 18
T'oBb-AnTaii 5 31 18 54
3aBxaH 1 43 9 53
OBepxaHrait 2 3 - 5
XoBn 7 16 5 28
XeBcreon 11 132 73 216
XoHTHH 9 6 5 20

Huiit 56 281 99 436

Cynanraanbl JYHID3C Y39X3J TapBaraH TaxXJbIH HSH Hb 11ar YypbIH ©OpUWIONTO/
TACBIPTIN yupaac Oapar >KWIMHH Typml Oalranb]| OpYMX 4ajBapTaid, yIUpaTdiaiblH
XYBB/JI ATIM300TUIH OPTHJI XyTamaa 8-9 Iyra3p cap TOXHOII0x OaiiHa. TapBaraH TaxJIbIH
6CreBOp MIPIX Xyramnaa S-p capaac 3xnk 10-p cap XypTai Ypramkimpxa) 9-p cap Xypra
TOrTBOPTOM ©cY 8,9-p capm oprui yeams xypd, 10-p capa OyypcaH XxaHjiara aKuriiariax
Oaiina (3ypar 3).
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3ypaz 3. Tapsacanaac urpyyncan oceco8op, capaap

1998-2017 onn basu-Onruiin afimruitn HoroouHyyp, Ynaanxyc, XoBx aliMruiiH
Mecrt, Yenu, Bynran, Xescrem aiimrmitH Llprppmor, [araan-Yym, 3aBxaH aiimruita
Opmpuaxaiipxan, TyadBTIH CyMIBIH TapBaraH TaXJIbIH OalTaldiiH TOJIOMTOI TapBaraH
TaxXJIBIH SIH300TH OHAeP HIIBXUTIA sBargak Oaliraar Torroorooy OaifHa. DMU300T
TOMSIIATACOH 193pX 9 aiimruitH 30 cymaHn TapBaraH TaxJIBIH XYHHH ©BWIONHIH
58 Toxmongon Oyprrarnak, Hac Gapant CFR 36.2 % (21) -raii OaiiHa. Dnrasp XyHHH
OBWIONUIT aliMar, cymMaap Hb aBU Y3BT ApXaHTail aiiMruiiH 2 cym (2), XeBcres aiMriuifH
4 cym (7), basaxonrop aiimruitH 4 cym (9), OBepxanraii aiimruiiH 3 cym (4), 3aBxaH
aitmruite 5 cym (9), basa-Onruit aiimruita 2 cym (2), ToBp-Aunrait aitmruita 5 cym (11),
XoBn aiimruita 2 cym (7), XoHTHH aiiMraiid 3 (6) cyMaH/ TYC TyC XYH ©BUIHIDKID. DArIdp
TOJIOMTOT HyTraac YiaanOaatap XoToq OBepxaHTail alMruitH XaipxanmynaaH, ApxaHrai
aitmruitn  Uxrtamup, basaxonrop aiimruitH ['ypBanOymar cymmaac XYHHH ©BUWIeN
300BOPIOTICOH OaifHa.

Huiit Toxuomnisie 68.7% Hb 3parTait, 31.3% Hb aMarTaiuyyx Oaiican 0a Xyicuitn
xapblaa 2.2 :1, HacHbI XyBbJ] 4-61, anranpuiin qyHaax Hac 24 6aiiHa. 44% Hb 4-17 HacHbI
XYYXIYYZ 0a MX9HX XyBHWT 3pArTdod XYYXIYYI 933K OaiiHa OBunercauiin 47.5% Hb
yxui, 33.3% Hp Oynauupxait, 1.21% Hp 3anrnyp xoonoiiH, 18% Hb aHXJard yyHurHel
X37103p33p OBUYMIDK, OyauupxaiiH X35103p33p eBwiercauitn 70.4% Xo€paord yyIruHel
X37109P33p XYHIIPCIH OaiiHa.

Hwiit eBunercauiin 67.4% Hb TapBara arHax, TapBara eBUMX OylOy Max 3BI3X
sIBIIaJiaa rapaa 3CraX, rapblH Xyy4MH IIapxaap JaM)KMH XajiaBap aBcaHaac, 21.3%Hb
Oyyprana xasyyncanaac, 8.8%Hb araap JycibIH 3aMaap, 2.5% Hb ©BUTAH TapBaraHsl 911
SPXTIHT TYYXHHII3p Hb 3QJITHXK HJICOHIAC XajBap aBcaH OaifHa. DHAXYY CydajraaHsl
JIYHT3C XapaxaJl TapBaraH TaxJbIH TOJIOMTOT HyTTMIH TapBaraHsl 1 ra 1axp HATTIIWI Hb
TapBaraHaac WIPYYJIC3H ecreBeptaii 0.58 Oyroy myHn, xyHuii eBwientdit 0.38 Oyroy cyn
xamaapanraii OaifHa.



JIYTHDJIT

Cynanraaraap TapBaranbl HArTIuI 1 ra tan6aiin ayHmpkaap basH-Onruii, 3aBxaH,
XoBn aiiMryynan eHaep, XapuH Oycal ailMrHifH TOJIOMTOT HyTarT Oara Tapxanrai
OaiiHa.

Cyynuita 20 sxwin 9 aiimruita 30 cyMIpIH TaXJIbIH OalTajvifH TOJIOMTOT HYTIraac
TapBara, TYYHHH 39M YXI3J93C WIIDPCOH TapBaraH TaxJIbIH ©CTOBPUHT aBd Y3BAJI
s gyHmpkaap 30 cymang 21 ecreBep widpd Oaiiraa Hb TOJOMT UAIBXTIM Oaiiraar
XapyyJoK OaifHa.

TapBaraH TaxaJyl ©BYHOOP OBUMICOH HUHUT TOXUOIUIBIH 67.4% Hb TapBararaii XaBbTaj
6osicHOoOC XanaBap aBu 8.8% Hb ©BUTAH XYHIIC araap JycibH 3aMaap XajBap aBCaH
Hb TapBaraH Taxaj ©BYHUH XaJIBapbIH aHXIArd 3X yypXal TapBara 00J0XbIT XapyyiDK
Gaiina. OBunercauitn 47.5%mub yxun, 33.3% b Oymuupxaitn, 1.21% Hb 3anruyp
x00JoiH, 18% Hb aHXJard yymurHasl X3m03pa3p ©BUMIDK, OyTuUpXaiH X35109p3sp
eBwiercauiid 70.4% Hb X0EpA0TY YyIITHHBI XI109P33p XYHAIPCOH OaiiHa.

TapBaran TaxJblH ©BWION, HAC OapalThIH HMXOHX XYBHHT APITTIAYYYI 332K,
XaJABAPBIH 3pCIAI 4-17 HACHBI APIrTdOH XYYXAYYA WIYY epTex OaifHa.

TapBaranaac xajjuBap aBu OBYHHI DPCIAIJ OPTOX Maramajg eHjep Oaifraa Ty
Xyyib OyC arHaJITBIT XUUXTYH OaiiX, 9pCadi YYCraX MarajianTaid aMbTHBI 31 3PXTIHT
TYYXUHI9p XOpAMIKIYH OaiiX 39par api UPrIJUidH 3aH VI, ML XaHAIarbir
caibKpyysiax aXJIbII OHOBYTOW 30XMOH Oairyysiax Iaapjiararaii 0a MIpraKIUiH
Oalryyuiaryyn XxaMTpaH aKHJUTax Hb dyXai OaifHa.
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