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Abstract

We have analyzed geographical and topographical information of 143 locations in Mongolia with recorded occurrence
and distribution data of Old World Swallowtail (Papilio machaon Linnaeus, 1758). The mean temperature of warmest
season and the precipitation in the driest month of the areas with high densities of Old World Swallowtail butterfly
population has been shown to share similar characteristics despite vastly diverging natural zones. In Mongolia, Old
World Swallowtail (Papilio machaon Linnaeus, 1758) can occur in the areas where the mean temperature of warmest
quarter ranges between 13.8°C - 15.4°C, and have average precipitation in the driest month between 0.74 - 1.68 mm.
Besides general climate-related constrictions to range and distribution of Old World Swallowtail, presence of sources
of surface water such as permanently flowing rivers and streams, serves as major contributing factor to presence of

Old World Swallowtail, especially in arid and desert areas of Mongolia.

Keywords: Old world swallowtail, Papilio machaon, ecology, environmental climatic conditions

Introduction

The distribution range of Old World Swallowtail
covers vast areas across middle and high latitudes
of Northern Hemisphere, including countries such
as the United States, Canada, Alaska, Europe
and most of the Russian Federation, as well as in
Mongolia, China, Japan, Korea, Pakistan, India,
Bhutan, Nepal, Myanmar, Saudi Arabia, Yemen,
Israel and Iran (Papilio machaon Linnaeus, 1758)
[1]. Depending on the climate conditions within
the boundaries of its distribution range, the species
is further subdivided into several subspecies. For
example, subspecies such as Papilio machaon
machaon (Linnaeus, 1758) in Central Europe; P.m.
gorganus is found in Southern Europe, the Ural
Mountains, and much of the Caucasus (Fruhstorfer,
1922); Pm. lapponica in northern Europe (Verity,
1911); Pm. syriacus (Filer, 1939) around the
Caucasus, in the mountainous areas of Armenia
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and in the Talysh mountains of Azerbaijan; P.m.
weidenhofferi in Turkmenistan’s Khorasan Range
(Seyer, 1976); Pm. centralis in Turan, western
part of the Tien-Shan, Hissar, Darvaz region, Alai,
western part of the Pamirs (Staudinger, 1886); Pm.
ladakensis in the eastern part of the Pamirs (Moore,
1884); Pm. oreinus in Tien-Shan (Sheljuzhko,
1919); Pm. orientis in Altai, Sayan, around Lake
Baikal, north of the Amur River, in the Russian Far
East (Verity, 1911); P.m. ussuriensis to the south of
the Amur River, in central and northern parts of the
Ussuri region (Sheljuzhko, 1910); P.m. schapiroi in
the southern part of the Ussuri region (Seyer, 1976);
Pm. sachalinensis on Sakhalin (Matsumura, 1911);
Pm. septentrionalis (Verity, 1911) in the Kuril
Islands (= chishimana. Matsumura, 1928); Pm.
kamtschadalus in Kamchatka (Alpheraky, 1897);
Pm. aliaska on the Chukotka Peninsula (Scudder,
1869); have been described [2]. There is distinct
lack of data on the subspecies distribution of the
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Old World Swallowtail in Mongolia, i.e. only one
study conducted in the Mongol Altai Mountains
[3] has reported subspecies P.m. orientis (Verity,
1911).

Old World Swallowtail has been reported in the Altai,
Khangai, Khentii and Khuvsgul mountain ranges,
as well as in the Gobi Altai and Khinggan mountain
ranges [4][5]. Depending on the climate conditions
of the region where the butterfly occurs, it was seen
flying from mid-May in spring to August [6], and
in some years, until mid-September, depending
on the weather conditions of that year. Old World
Swallowtail is listed in the Mongolian Red Book as
“rare” species, but there is a lack of detailed research
on causes leading to its current status, taxonomy,
distribution, habitat, and biological features [7].

Therefore, our goal was to conduct a study to determine
the boundaries of the butterfly’s distribution area and
to identify the climatic features of its habitat.

Material and methods

The study processed topographic data collected
from 143 places in the 16 provinces (Table
1) where the Old-World Swallowtail (Papilio
machaon Linnaeus, 1758) was recorded [8][6][9]

[10][11][5].

Distribution map: In modeling Old World
Swallowtail distribution area we used MaxEnt /
3.4.1 program [12] with “Mongolian soils” (2010),
“Climate of Mongolia” (2014), “Vegetation of
Mongolia” (2014), “Elevation map of Mongolia”
(2014), “Forests of Mongolia” (2014) and “Surface

Table 1. Locations where Old World Swallowtail (Papilio machaon Linnaeus, 1758) was recorded

Ne (p?(ig}g%e) Location name

1 | Gobi-Altai Aj Bogd mountain and river valley
40-50 km north of Bulgan soum; Bayan river valley, Rashaant mountain range;

2 | Khovd Dzungarian Gobi, 15 km south of Bulgan soum; 45 km south of Bulgan soum;
Bodonchiin river valley, Tsagduultai

3 | Bayan-Ulgii Ikh-Turgen mountain; Hoton Lake; Yolt mountain, near the source of Yolt river
Bayanzurkh soum: Beltes river meadow, Darkhad valley, Dod lake; Khatgal soum:

4 | Khovsgol Horidol Saridag pass; 22 km east of Tosontsengel soum, along Tosontsengel to Ikh-Uul
road

5 | Arkhaneai Tariat soum: 7 km southwest of the soum center; Khangai mountain range: between Ikh

g Tamir and Chuluut soums, 20 km west of Ikh Tamir.

6 | Uvurkhangai Khangai mountain range, 2 km west of Kharkhorin soum
Shinejinst soum: Ekhiin Gol oasis, south side of Jinst mountain; 15 km south of Shine-

7 | Bayankhongor . ; o . o
Jinst soum; Tsagaan-Bogd mountain: Khavtsgait spring;
39 km northeast of Bulgan soum; 4 km south of Dashinchilen soum; Erdenesant soum:

8 | Bulean 64 km west of the soum center; 9 km east of Gurvanbulag soum; Bayan-Agt soum,

& Sharga lake; Bulgan mountain; 23 km northwest of Khutag soum, at the foot of Namnan

mountain

9 | Selenee Mandal soum, source of Yeruu river; 13 km east of Bayangol soum; Dulaan Khaan

g mountain 25 km east of Darkhan;

5 km west of Ulaanbaatar; Tuv Aimag: Bukhug river; Mungunmorit soum, river

10 | Tuv Kherlen; Batsumber soum: S6gnogor river; Mandal: Noyon mountain, Sujigt; Southwest
o Lun soum; UB: Terelj river, Zaisan, Bogd mountain; Western Lun soum

11 | Khentii Delgerkhaan soum; Khangal Lake; 5 km northeast of Jargaltkhaan soum
15 km east of Bayan-Uul soum; Guna-nuruu, 36 km southwest of Bayan-Uul

13 | Dornod soum; Nomrog river, 32 km southeast of Salkhit soum; Tamsagbulag; 2-3 km south of
Ereentsav soum

13 | Sukhbaatar 65 km northeast of Dariganga

14 | Dornogovi 45 km northeast of Bayanmunkh (now Urgun soum); Sainshand; Burdene spring.

15 | Dundgovi Gurvan Saikhan soum;

16 | Umnugovi gurvan .Saikhan mountain: Zuun Saikhan, Yolyn am; Baruun saikhan mountain:

egeetiin am
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Figure 1. Distribution map of Old World Swallowtail

map of Mongolia”, “Permafrost map of Mongolia”
(2014), “Surface waters of Mongolia” (2014) and
“Ecosystems of Mongolia” (2014) digital maps as
a baseline environmental information (www.eic.
mn) [13]. We processed sample differences, using
long-term average temperatures and precipitation
levels as reported for the period between 1990-
2019 [14] as major factors affecting distribution of
this butterfly species, in Statsoft5.0 software.

Results

In Mongolia, Old World Swallowtail occurs in
various natural zones of the country (Figure 1,
Table 1). Climatic factors, such as mean annual
temperatures, the average annual temperature in
May-August, and the amount of precipitation in
the driest month (January), were found to have the
greatest impact on the distribution of Old World
Swallowtail (Table 2).

As can be seen from the above figure, Old World
Swallowtail is found in optimal environmental
conditions in Khovd aimag along the Bulgan river
basin, Baitag Bogd mountain meadows, mountain
steppe, small river and stream banks; Orkhon,
Kharaa, Yeruu, Khuder river valleys in Selenge
aimag; in forested areas of Khan-Khentii Strictly
Protected Area (SPA) on forest clearings, forest
edges and steppe meadows along forest edges;
marshes and steppe meadows in Numrug - Eastern
Mongolia Strictly Protected Area; in numbers
exceeding 10 individuals. At the same time, it
is found in lower numbers of 1-2 individuals in
Khuvsgul high mountain meadows and forests
edges; marshy areas and mountainous steppe in
Dashinchilen soum, Bulgan Aimag; Khutag-Undur
soum; Sharga Lake, and foothills of Namnan
mountain in Bayan-Agt soum, Bulgan province;
steppe meadows of Orkhon river valley near
Kharkhorin in Uvurkhangai aimag; forest edge and

Table 2. Environmental conditions in habitat areas of Old World Swallowtail (Papilio machaon Linnaeus, 1758)

Ne Distribution, Average annual | Average temperature, Ar\;iria%; t%mgiy
- Old World Swallowtail temperature (°C) | the warm season (*C) precip » 1Y
months (mm)
1 High population density 0.1°C + 1.24 15.4°C + 3.44 1.68 mm =+ 1.13
environment
2 | Low population density environment -0.9°C+2.22 13.8°C+4.19 0.74 mm + 0.72
3 No population recorded 1.2°C +£4.82 15.9°C+£5.84 2.27mm+ 1.99
. F(2,627)=25.77, F(2.81) = 1.64; F(2,627) = 64.57,
4 Sample differences p<0.0001 p<0.2 p<0.0001
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meadowy steppe on mountain slopes on the right
bank of Khangal lake located in Tsenkhermandal
soum, Khentii aimag; permafrost meadow located
at the top of Delgerkhaan mountain in Delgerkhaan
soum; Tsagaan lake valley of Jargaltkhaan soum;
wetlands around Ganga Lake in Dariganga soum,;
and Tsagaan Bogd mountain and Ekhiin Gol in
Shinejinst soum, Bayankhongor aimag. Places
with highest recorded numbers of individuals
of Old World Swallowtail have similar average
warm-season temperatures and precipitation levels
[14] regardless of natural zones they are located in,
i.e. displayed average warm-season temperatures
between 13.8°C - 15.4°C and average precipitation
in the driest months ranging from 0.74 to 1.68 mm
(Table 2).

The above table shows that highest densities of
Old World Swallowtail populations occur in the
average annual temperature environment of 0.1°C,
low densities at -0.9°C, and there were no recorded
populations of the species at locations with recorded
average annual temperatures of 1.2°C [14]. It can
also be seen that Old World Swallowtail prefers
locations with average warm-season temperatures
of about +15.4°C and average precipitation in driest
month around 1.68 mm. In addition to these factors
the results modeling in “MaxEnt” shows that
another factor affecting distribution of the species
is surface waters and their geographic configuration
in Mongolia. Specifically, although observed
average annual temperatures, average temperatures
during warm season and precipitation levels in dry
months in different natural regions of Mongolia
exhibit comparatively varying values (ANOVA: F
(2,627) = 25.77; p<0.001), presence of Old World
Swallowtail in warmer desert and semi-desert areas,
such as around the Ekhiin river in Shine Jinst soum,
Bayankhongor, indicates that mountain systems
and surface waters create favorable micro-climate
for this butterfly’s habitat. Old World Swallowtail’s
can be found within following natural ecosystems
of Mongolia: Mongolian steppe, steppe meadows
within dry steppe regions, high mountain steppe,
mixed forests within forested steppe, forest edges
of coniferous forests, as well along surface waters
such as permanent rivers and streams in desert and
semi-desert ecosystems.
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Discussion

Old World Swallowtail (Papilio machaon Linnaeus,
1758), a unique species with extensive distribution
spanning vast areas of our planet, have branched
into many subspecies while adopting to different
natural zones within their range and which are still
being discovered and described by scientists [1][2]
[3]. In our country, it is necessary to create scientific
basis for organizing protection of the species’. First
of all, it is necessary to conduct detailed studies
on species’ taxonomy, population numbers and
density, specificities of species’ developmental
stages, supply and composition of plant species
eaten by caterpillar and supply and composition of
nectarine plant species serving as food supply for
fully matured individuals.

There is a number of plant species that may
serve as food supply for Old World Swallowtail
(Papilio machaon Linnaeus, 1758) in Mongolia,
however no research providing data and proof, has
been conducted. Research conducted in several
European countries identified that the species feed
on cowbane (Cicuta virosa), caraway (Carum
carvi), peucedanum (Peucedanum spp.), angelica
(Angelica sp.), hogweed (Heracleum sp.), wild
carrot (Daucus sp.), desert parsley (Lomatium sp.),
springparsley (Cymopterus sp.), cultivated fennel
(Foeniculum sp.), and wormwood (Artemisia sp.)
in its caterpillar stage [15]. Some subspecies, such
as Pm. britannicus (Papilio machaon britannicus
Seitz, 1907), feed on only single species of milk-
parsley (Peucedanum palustre) [16].

In Mongolia, subspecies P.m. oreinus Sheljuzhko,
1919, and Pm. ussuriensis Sheljuzhko, 1910 are
present, which are also spread across the border into
neighboring Russian Federation. It feeds on caraway
(Carum), moon carrot (Seseli), anise (Pimpinella),
and depending on specific location may also have
wild carrot (Daucus), prangos (Prangos), giant
fennel (Ferula), incense grass (Haplophyllum),
yarrow (Achillea), wormwood (Artemisia), lovage
(Ligusticum) and mint (Mentha) in its ration [2]
[17]. We need to conduct detailed studies of the
population characteristics, population numbers,
distribution and resources of forage plants of the
Old World Swallowtail in Mongolia, in order to
address conservation management issues on a
scientific basis.
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Conclusion

Major factors determining the distribution of the
Old World Swallowtail (Papilio machaon Linnaeus,
1758) are precipitation levels, average annual
temperatures, average temperatures of the warmer
months in the region, as well as presence of surface
water and its characteristics. Although the species
is recorded in various natural zones of Mongolia,
its distribution is divided into several isolated
populations due to factors such as topography of
the particular location, location of permanent water
sources and their remoteness from each other.
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MomnroJ opubl MmaxaoHn 13BYYP (Papilionidae: Papilio machaon linnaeus, 1758)

IPBIIXINH TAPXAJITHIH OHILJIOT

Barcaiixan Anynaps, Uynyyn6aarap ['anturmaa, /lyiiaxopxas baspmaa
Hlunxcnax Yxaanvr Akademu, buonoeuiin Xypaansn, LLysyy, wasoic cyonanwin rabopamopu
XymoH aBcan 2021.7.1; Xsuaan troxuonmyyiacan 2021.9.11; 3esmeepcen 2021.11.2

XypaaHryu

Mowuron opubsl Maxaon 13BYYp (Papilio machaon Linnaeus, 1758) 3pB33X3iH TOXHOJIIOUBIH TOO OOJOH TapXaiT
TOMIPTIIACOH 143 Ta3phiH OalpIma 3yHH MAIIDIII OOJOBCPYYIaNT XUKWB. MaxaoH IPBYYP dPBIIXOH XaMTUHH
MX TOOTOOP TOXMOJJIOXK Oaiiraa ra3pyy[blH IyJlaaH YIHPIbIH JyHAK TeMIeparyp OOJOH Xyp TyHAIacHBI XOMXKID
Gaifranuiin anp Oyc Oycnyypt opummk Oaifraaraac yJi xamaapaH eep XOOpPOH/I00 OMPOJIIIO0 Y3YYIITTIM OaliHa. Yr
3YIJT 3pBIIX3H MOHIOJI OPHBI XYBB/I IyJlaaH yIupiblH qyHAaX temieparyp 13.8°C - 15.4°C, xyypaii capyy/bIH 1yHIax
Xyp TyHaJIacHBI XoMk33 0.74 — 1.68 MM-HITH X00POH XAII03T33X HYTar A3BCIIPHUNT MIYTIH Oalpiimk OaliHa. MaxaoH
JIPBYYP 3PBIIXOUH TapXalThIT Xsi3raapyiard Xy4uH 3yiig Oyc HyTTHMIH 1ar yypblH HOXIeN Oaiijiiaac rajHa ra3pbiH
raJiaprblH yc, sUlaHrysia TYC OpHBI TOBb IIOJIUIH OyCH/] TapXax NOMyJISIYY/bIH XyBb/ TyXallH HyTarT OpIInX OailHrbIH

ypcanrai roj, TOpXu dyxajl Helee Y3YYJICHH.

Tyaxyyp yec: MaxaoH nBYYp, Papilio machaon, sxonorn, 6aiiraib nar yypblH HOXIOI

Opumna

Jonxuiin 6emMOepUruitH TeB OOJIOH XOMI XICATT,
tyxainoan, Amepuk, Kanax, Ansick, EBpon 6onon
OpocCBIH XOT000HBI YIICHIH HXOHX HyTar A3BCTIPT,
TYYHWIdH A3u TuBa Mownron, Xsaran, Smnow,
Cononroc, Ilakucrtan, Duatxor, byran, Heman,
Mesiamap, Cayasie Apa6, Memen, Uspawns, Upan
33pAT OPHYYABIT XaMapcaH Malll yylaM OpOH 3aiij
Maxaon m3BYYp (Papilio machaon Linnaeus,
1758) apBa9xdii  TOMIPIIATACOH Oaiimar [1]. YT
3YHII 3pBI3XdH TapXanThlHXaa XUl Xs3raap J0TOPX
Oaliranb Lar yypelH HeXLeJ Oaiyiaac XxaMmaapaH
X3 X2IPH cayrdap 3yuia anrwiarnana. Tyxainban,
1758)
X9MI3X candap 3yia EBporn THBHIH TOB X3Craap;
xapuH EBpONbIH ©MHe/ X3C3I, YpallblH HYpYY,
Kagkaswia uxsnx xacart P.m.gorganus (Fruhstorfer,
1922); EBpombein xoHa xacart Pm. lapponica
(Verity, 1911); KaBka3 opunm, ApMeHBI yyaapxar
razap OomoH AsepOaibkanbl Tanelin  yymbiH

Papilio machaon machaon (Linnaeus,

*Xonboo 6apux 30xuoey
yaxum xase: anudari_b@mas.ac.mn

cucreMmn Pm.syriacus (Filer, 1939); Typxmenuit
Xopacausl HYpyyHO Pm. weidenhofferi (Seyer,
1976); Typan, Tsaus-1llans! 6apyyH xacar, ['uccap,
Hapsasbin Oyc Hyrtar, Amnaii, [lamupsin OapyyH
xacrmp Pm.centralis (Staudinger, 1886); xapun
[amupe 3yyH Xx3cort Pm.ladakensis (Moore,
1884);
1919); Anraii, Coén, baiiran HyypbH yang, Amap
MepHHM XoWa xd3c3r, OpOoChIH ajc AOPHOAOL
Pm.orientis (Verity, 1911); AmMap MepHHII 6MHOI
X2COT, YCCYpBIH OYC HYTTHIH TOBUHH OOJIOH XOHIT
xacrasp Pm.ussuriensis (Sheljuzhko, 1910); xapun
YecypoiaeMue1x3¢arT Pm.schapiroi(Seyer, 1976);
Caxamuna opunMmn P.m.sachalinensis (Matsumura,
1911); Kypuwnbi apnyynan Pm.septentrionalis
(Verity, 1911) (= chishimana. Matsumura, 1928);
Kamuarka opunma P.m.kamtschadalus (Alpheraky,
1897); UykorkruitH xourt Pm.aliaska (Scudder,
1869) rx 33par canbap 3yHiyyn OypTrarpKId
[2]. MoHron OpHBI HyTar IPBCTIPT TapXax Oyi
MaxaoH [IPBYYp OJpBIIXOUTr canbap 3YHIHIH

Taup-llaubny  Pm.oreinus (Sheljuzhko,
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TYBIIMH] TOIOPXOMJICOH OaprMT M3/II3J3J XOMC,
eepeep X310, 30BX6H MoHTONI ANTaiiH yyscaap
XUHCOH cymanraaraap Pm.orientis (Verity, 1911)
raX candap 3yl Oyprraracas Gaiinar [3].

Maxaon 19BYYp (Papilio machaon Linnaeus,
1758) opBaaxdit MaHaii OpHBI AnTaii, XaHraw,
XsHTHITH HYpYy/ 00510H XOBCTOINIHH OHAOD YYIIC,
TyyHwWH [oBuitH Anrtail, XsHraHsl Hypyynaap
[4][5]. Dm> 3yin
TOXHONI0K Oyl Oyc HyTrumiiHxaa Oaliranb mar
YYPBIH HOX110JI Oaiiisiaac XxaMaapaH Xasap 3pT Oyroy
5 capbIH JAyHJI YedC 3XJI9H § cap XYpTAIT UIAIBXTIH
HUCHX [6] Oeree 1 3apuM KW TyXalH KAITHIHHXD
Lar yypblH TejeBeec xaMaapaH 9 capbIH TyH] Ye
XYPTUT TOXHOJIOX OOJOMKTOW. MaxaoH MIBYYP

TOMJIAIVIATICIH 3PBIXIU

1758) “Monron
OpHBI yJaaH HOM -]l “XOBOp” 3YHJIMHH aHTHIIAI]
OYPTTANTIH X3IHH U TYYHU XOBOPUTBIH IIANITraaH,
aHTWJIaJ 3YMH acyynani, TapXajiT, aMblpaX OpYMH

(Papilio machaon Linnaeus,

0oloH OWOJIOTM OHIUIOTMHH Tanaap XWHTICOH
HapUHBUMIICAH Cymairaa XoMc oM [7].

Witmn Oup yr 3YHJI DPBIIXDIHH TapXaidThIH XUJ
XsI3raapbil’ TOTTOOX, aMbJIPax OPYHBIX Hb Oalralb
Har YypblH OHIUIOTHMHTI WIIPYYJIdX YUIVIIUIH
cyjainraar XuWK TYHLPTIOX 30pUITO  TaBbX
QKHJUIAB.

Cynanraansl MaTepuaJ, apra 3yi

Vr cynanraang Maxaon n3Byyp (Papilio machaon
Linnaeus, 1758) 3pB33x3ii OypTraracaH 16 aiiMruiin
HyTar 1PBCrIpT (1-p XycHAIT) xaphsanargax 143

1-p xycHarT: Maxaowu 038yyp (Papilio machaon Linnaeus, 1758) apeaaxaii 6ypmeseocsn eazap.

Ne | AiimMruiin HIp

I'a3pbin HIp

1 loBe-AnTai Ax borz yyn, ronbH XeHani
Bynran cymaac xoiimr 40-50 km; basia ronbiH xeHnui, Pammaantein Hypyy; bynran

2 XoBn cymaac yparm 15 kM, 3yyHrapbid roBb; bynran cymaac yparm 45 km; bogoHumiia roiasix
xonaui, Llarmyynraii.

3 bagn-Onruit Ux Typronuii yyn; Xoton Hyyp; Ent yyn, Ent ronss sx opunm
Bagnzypx cym: bantac ronsin Hyra, Jlapxaasie xenauit, Jloon Hyyp; Xatran cym:

4 XoBcron Xoppaona cappaaruiii aasaa; TocoHIPHIM3¢ UX-Yyi cym opox 3amz, TocoHIHIII
cymaac 3YYH THHII 22 KM.

5 Apxanrait Tapuar cym: cyMbIH TOBOOC 0apyyH ypa 4urT 7 kM; XaHraiiH Hypyy: Mxramup 6onon

UynmyyT cyMbIH X00poHI, MxTamupaac OapyyH 3yrT 20 KM.

6 OBepxaHrai

XaHraiiH Hypyy, XapXOpHH cymaac 0apyyH 3yIT 2 KM.

ua>KUHCT cyM: DXUKH ronsH OastH Oypa, JKuHet yynsiH ypa eBep; LlnaskuHcT

0oJ1.

7 basuxonrop . ; . g

cyMaac yparmaa 15 km; Iaraan-born yyin: Xasrraiiteia Oyiar;

Bynran cymaac 3yyH xoiim 39 kM; JlamMHYMIH cyMaac yparm 4 km; OpAHICAHT CyM:
8 Byiran CYMBIH ToBoocC OapyyH 3yrT 64 kM; ['ypBanOynar cymaac 3yyH 3yrT 9 km; basH-ArT cym,

apra nyyp; bynran yyn; Xyrar-Ouep cymaac 6apyyH xoitm 23 kv, HamHaH yyibia

9 ComHr

Mannan cym, Epee romsin 3x; bagaron cymaac 3yyH tuiim 13 xm; [lapxanaac 3yyH
Tuiim 25 kM JlynaaH xaaH yyi,

10 | Ten

CYMBIH 0apyyH 3ax.

Vnaan6aarapaac 6apyyH tuitm 5 kM; TeB aiimar: bexeruiin ron; MeHreHMOPET cyM,
Xoapmau rom; barcym63p cym: Cernerepwuita roir; Marnan cym: Hoén yyn, Cyxurt; JIyH
CYMbIH TOBUITH 0apyyH ypx; YiaanOaarap: Tapamkuiin ron, 3aiican, born yyi; JIyn

11 XOHTHH

Jpnrapxaan cym; Xanran Hyyp; XKapranTxaan cymaac 3yYH XOHII 5 KM.

13 | HopHon

basn-Yyn cymaac 3yyH 3yrtl5 km; basu-Yyn cymaac 6apyys yparm 36 kv ['yHa-HYpYY;
Xaunx ron cymaac 3yyH yparm 32 kM Hemperuiin rox; TamcarOynar; UynyyHnxopoot
(OpooHIaB) cyMaac yparmr 2-3 KM.

13 | CyxOaarap

Japbranraac 3yyH XoMmoo 65 k.

14 | JopHoroBb

basumeHx cymaac 3yyH xoiini 45 kM; CaitHmanm; Bypasss Oyrar.

15 | JAyHaroen I'ypBancaifxas cymM;

16 | OMHOTOBL

I'ypBad caiixan yyin: 3yyH caiixan, Enpid amang; bapyya caiixan yya: ['oraotuiig am.
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ra3pbiH Oadpmiw 3yidH Ma3a33H7 [8][6][9][10][11]
[5] Tyaryypnan 600BCpYyIaNT XUNB.

Tapxanmuin 3ypaznan: MaxaoH I13BYYp 3pBIIXIH
TapXaJiThir MaxEnt/3.4.1
nporpaMeir amuriacan [12] Gereen “Monron
opHsI xepc (2010)”, (“MoHroa opHBI Yyp aMbCrai
(2014)”,) Monron opubl ypramamxunt (2014)”,
“Monron opHbl eHfepmma (2014)”, “Monroxn
opHBI 011 (2014)”, “MoHT0I OpHBI Ta3pbIH rafgapra’,
“Monron opubl mBmArImA (2014)”, “Monron
opHbI TafapreiH yc (2014)” 6onon “MoHT0 OpHEI
skocucteM (2014)” 33par 3ypryyasr yr OpHBI

3arBapuiaxaaa

Oaiiraigb OpUYHBI TaJAAPX CYypb M3A33I3J1 OOJITOH
ammmiaB (www.eic.mn) [13]. Yr 3yiin spBIsxsiiH
TapXauTajJ Hejeeierd rojl Xy4uH 3YWI 0oiox
OpYHBI TEMIIEPATyp OOJIOH Xyp TYHAJACHBI X3MXK3),
ToNr33puiiH onoH xuinuitH (1990-2019 onyynsin
XOOPOHAO0X) NYHAK Y3YYIATHUT amuriad [14]
OO0IOBCPYYITaNT XUIK, TYYBpHUIH straar Statsoft5.0
MIpOorpaM aluIiad TOOL0O0JIOB.

[ AliMruiin xun

BYPTrargaaryi
] BATA HATTLWWNTAM

Ml OH6P HArTWKWNTAN

Cynanraansl yp AYH

Mowsros oponA Tapxax MaxaoH I3BYYp 3pBI3Xdi
TyC OpHBI OadTanmuiiH sH3 OypuitH Oyc Oycmyypt
Toxuonnox Oaitna (1-p 3ypar, l-p XycHOrT).
MaxaoH J3BYYp Tapxanrag  yyp
aMBbCTaJIBIH  Y3YYJDNT, TyXaunmdan,  IKWINHH
OYHA2X TEeMIIEpaTypblH TONOPXOH yTra, MeH
5-8 nyraap capyynblH OyiOy MAyliaaH YIHPIIBIH
IyHIQX TeMIlepaTtyp, MeH xyypaii capbiH (1 cap)
Xyp TyHaJacHbI X3MK3? XaMIHHH UX HOJIeeTdH

3PBIIXAUH

©O0JIOXBIT TOTTOOB (2-p XYCHATT).

Hoopx 3ypraac xapaxaj MaxaoH A3BYYp 3pB33Xdi
Xosn anmart bynran roneiH caB paryyn, baiitar
0OrJ yYIBIH Hyra, YYIBIH X33p, JKWKHUT TOI
ropxuHsl 3par, ComdHrs aiimruitn OpxoH, Xapaa,
Epeo, Xymsp ronbiH XeHaud, XaH XOHTUNH
Hapxan [aazar aspe (JIL) oif Oyxuit HyTar
JI3BCIAPT OWH LIOOPXOM, OMH 3aX, ©HJep YYJbIH
OpOil OpuMMJ OHH 3ax Jaryyx Hyrapxar Xd33p,
Hopuon-Mouronsin Hemperuitn [dapxan Ilaazar

1-p 3ypar: Maxaow 038yyp 3p83axatiH mapxaimsin 3ypae.
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2-p xycHIrT. Maxaon 038yyp (Papilio machaon Linnaeus, 1758) 5peasxatin ambopax oputsl yyp ambCediblt

y3yyaanm
Kunuitn gyunax | dynaaH yaupibiH Xyypait capblH IyHIaXK

Ne | Maxaon 1oBYYp TapXant temnepatryp ("C) | aynaax temmneparyp (°C) | Xyp TyHazac (M)
1 Hsrmm uxTon opunsa 0.1°C+1.24 154°C+3.44 1.68 MM £ 1.13

Hsirmmn Garatait opuuH -0.9°C+£2.22 13.8°C£4.19 0.74 mm £ 0.72
3 Igjl‘ﬁg“ﬂou OYPTIOLIOIYA | | 5 ocra8) | 159°C+5.84 2.27 v £ 1.99
4 | Tvvepuiin suraa F(2,627)=25.77; | F(2,81)=1.64; F(2,627)=64.57;

YYBP p<0.0001 p<0.2 p<0.0001

ra3pblH yC Hamrapxar rasap, X33pxKyy Hyra 33par
ra3pyynaj aMpIpax TaaJaM)KUT OPYMHI00 apBaac
JIPAII TOOHBI OOITaMap TOXHOIIOX OOJIOMKTOM.
XapuH XeBcreia OpUMBIH OHAOpP YYJbIH HyTa,
OiH 3ax, byaran aiimMruiiH J{amMHYWIDH CyM
OpYMBIH yC HaMIrapXxar OpYdH, YYIJIbIH X39PT OOJIO0H
XyTtar-Ounep (XyyuHsl Xyrtar cy™m) cym, basH-
Art cymbin [llapra nyyp, 6onon HamuaH yynbsiH
021193p; OBepxaHTall alMTruitH XapXOpHH OPIHUMT
OpXOH TOJBIH XOHIUIH X29pKYYy Hyra, X3HTUH
aiimruiin LpHX9pMaHaan cyMblH HyTarT Gaiprmx
XaHran HyypbsIH 0apyyH SpTHIH OWH 3aX, YYJIBIH
SHIIPUIH Hyrapxar x33p, MeH J[pnrapxaaH CyMbIH
HyTarT opmux JlparspxaaH yyiablH OpOMroop
Oaiipmux IPBISIT HyTra, JKaprainTxaaH CYMBIH
[laraan HyypbIH 3p3r OpYUMBIH A3PCT XOHAMMH,
Cyx0aarap aiimruiin Jlaperanra cymbeiH [anra
HYYp OpYMBIH YC Hamrapxar raszap, basaxoHrop
aiimruiin [na»kuacT cymbiH HyTart Llaraan 6ora
yyi1, DXUIH TOJI T3X 33pAT Ta3pyyaas [eeH TOOToop
Oytoy 1-2 Ooxramp Taapanmana. MaxaoH I3BYYD
9PBIIXII XaMTHUH WX TOOTOOp TOXHOIOXK Oaiiraa
ra3pyyablH QyjlaaH YIUPIbIH AYHIaK TeMmIeparyp
0O0JIOH Xyp TYHAmacCHBI XOMXKDID OalramuiiH ab
Oyc Oycnyypt opmmmk Oaliraaraac yi XxamaapaH
00p XOOPOHIIO0 OHPOII00 Y3YYIATTdIN [14],
TyXainoa, AynaaH yIUPIbH AyHIaX TeMIIeparyp
13.8°C - 15.4°C, xyypail capyyablH IyHOaX Xyp
TyHagacHbl xaMxk33 0.74 — 1.68 MM X0OpoH.I
X2J109139K 0aiiB (2-p XyCHATT).

Hoopx XycHArT3c Xapaxaj MaxaoH Ad3BYYp
SPBIAXAOM XaMTMMH HX HATTIIWITAH TOXUOJIO0MK
Oyii opuHbl *)uauiH AyHAax Temmeparyp 0.1°C,
XapuH 0ara HATTIIHITAH TOXHOIIOXK OyH OpIHBIX
-0.9°C, yr 3y#1 3pBI3X3H TAOMIAIIATARATYH ra3pbiH
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KUIMHH TyHAax Temmeparyp 1.2°C Oaitna [14].
Joopx Oaiiinaac y3Ba1 MaxaoH A2BYYpP 9pBIIXOU
Hb JIyJIaaH yIHPIIBIH AYHIaK TEMIIEPaTypPBIH XYBb/T
+15.4°C opunM aynaaHTail, OJIOH >KUIMNAH TyHIaXK
Y3YYIOATHIH XyBpA 1.68 MM opuumM TyHagac
yHazar OpYuHT WIYYTIH IIyTIH Oavprmmk OaiiHa.
Oarasp y3yyaaTaiac raana “MaxEnt” nporpamsin
3arBapwiajblH Yp IYH Hb MOHTOJ OpPHBI Ta3pblH
rajaprblH yc, TYYHHM XdB WIMHX YI 3yl
9PBIXKAUH TapXajiTaj HeJeeaerd roix Xy4uH 3yHi
OosioxbIr xapyyisiaB. TompyynOai, MOHIOJ OPHBI
HyTar JPBCTAPT a@XHWIVIArnax  KWIUHH TyHIaK
TeMIIeparyp, AyJaaH yIUPIbIH TyHIaX TEMIIEPaTyp
OOJIOH Xyypal capyyablH Xyp TyHaJacHBI XOMKI)
Hb OaliTaymiiH stH3 OypuiiH Oyc OyCIyypT XapuianaH
anunryi Gaiix (ANOVA: F g7 = 2577, p<0.001)
00s0BY MaxaoH J3BYYp SPBI3XDH JKUHXIHD O]
OOJIOH IeJIOPXOTr XIIPHHH OYCIT OpIINX XaIyYH,
QyJaaH OpuMHA, TyXainoan, basuxoHrop aitMruiin
[Huns )KUHCT CyMBIH HyTar J9BCTIp 19X “OXUNH
ror”’ OpYUMI TAMISIIATACOH Oaiix Oereem yr Oyc
HYTarT OPIIMX YYJCBIH CHCTEM OOJIOH rajaprbiH
yC TyXaWH 3YWI DOpBIX3M OpLIMH aMbJpax
TaaraMKTail OMIniI OpurHT OYypAyYIHD. TyyHWIDH
MaxaoH [A3BYYp OPBI9XdOHMH TapXalTbIH TeJIOB
0aiiJIBIT MOHT'OJ1 OPHBI OANTaIUITH 3KOCUCTEMUNH
AQHTWJIAJIBIH XyBBJ aBY Y39XDI MOHTOIBIH X3P,
Xyypail X33puiiH Oyco1 OpILIMX HYTaT X33p, OHIep
VYJIBIH X93pUHH OYIraMIdIL, OUT X39pHUH Oycon
OpIIMX XOJMMOI OM, HIWIMYYCT OWH 3axaap
OalpIIMXBIH 33PATIR3 TOBb LENUHH OYCH OpIINX
o1, ropx, Oynar mang Oyxuil OaifHTBIH ypcanTai
YCT IPTYYIUHH opurMT Oaiiprixk OaiHa.
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X313/ yJI3r

Maxaon m3BYYp (Papilio machaon Linnaeus,
1758) opBI3xdii MaHaif rapar m33p Mall OpreH
yyliaMm HyTarT TapxcaH eBOpMeIl OHIUIOTTOW 3yl
Oerees Tapxal HyTTHIHXaa XWJI XsS3raap JOTOPX
Oaiiramuiin a3 OypuiiH Oyc OYyCayypTr macaH
30XHUIICOH, ylIMaap Oue JaacaH OJIOH canbap 3y
YYCCOH OOJIOXBIT IPIAIMTIA WIIPYYJCIdp Oaiiraa
ommo [1][2][3]. MaHait opHBI XyBbA YT 3YWIHIAT
XaMraajiax apra X3MXKI3r3d [IHMHKIIX yXaaHbl
YHISCIRL — TYIATYypiaH Oaifryymax
maapiarataii  0ereell HOH TYPYYHA TOTHUI
aHTWJIA 3YWH acyymibll HApUUBWIAH Cy/Jiax,
yiMaap IMONyJadalblH HATTOIWI, TOO

30XHUOH

TOJTOM,
TOATIIPUAH XOTNIIMHH ye ImaT OYpUHH OHILJIOT,
aBrajlalH ye ILIaTaHja IIaapAaraax THKIIUNH
ypramiiblH 3YWIMHH OYpnai, TYYHUIl Heell 00JoH
Oue TYWmpm OO0JTOBCOPCOH VeI ammuIiarmax OajiT
ypramjablH = 3YWIYYIUNT WUIPYYIdX UYUIIDIUINH
cyfairaar Xuix X3parTau oM.

MoHroa OpHBI HyTar [A3BCIOPT  TOXHOJIOX
Maxaon mIBYYyp (Papilio machaon Linnaeus,
1758) »pBa3xXdii Hb aBrajjail ye maraHaaa XiJ
X3JI3H 3V ypramiiaap X00J/UIOK 0aiix O0JIOMKTON
0oJ0BY  YYHHHT  OaTanraaxkyyjiicaH OapuMT,
HOTONr00 Oaiixryi, Xxapun EBpOIBIH 3apuM OpOH[
yI' 3yHJI 3pB33X3HH aBrajjail XaxyyH IOJIbIH XOp
(Cicuta virosa), Oran rousa (Carum carvi), YKaB
(Peucedanum spp.), Llooprono (Angelica sp.),
bannmaprana (Heracleum sp.), 32pidr JyyBaH
(Daucus sp.), Hemuiin sumyi (Lomatium sp.),
Optou ronun (Cymopterus sp.), Tapuman roHun
(Foeniculum sp.) 6onon lapumk (Artemisia sp.)
39pAT ypramjaap XOOJUIOIOT OOJIOXBIT TOTTOOCOH
Oaiina [15]. 3apum canbap 3yi1, Tyxainban,
Maxaon maBYyp (Papilio machaon britannicus
Seitz, 1907) apBa3X3ii Tapxal HyTTHHHXaa XYPIIH]T
3eBx0H CyyT eBc (Peucedanum palustre) Xam33x

HAT 3YHJT ypraMmiaap X00JUIO0T OHIIOrTOH [16].

MaHaii OpHBI XyBbJ XOpILI 33PrulI3d OPLIUX
Opocein  Xonboonsl Yican Papilio machaon
oreinus Sheljuzhko, 1919 6onon Papilio machaon
Sheljuzhko, 1910 racoH canbap
3yunmyyn tapxcan 6ereen l'orma (Carum), YHIpT
Horoo (Seseli) 6omon Luiip (Pimpinella) Tepauiin

USSUriensis

ypramiaap XooJuiox 0010BY Oalranuiinxaa ajib 0yc
OycnyypT opmmmk Oaifraaraac xamaapaH 33pidr
nyyBaH (Daucus), Ilpanroc (Prangos), Xaspar
(Ferula), Xyx eBc (Haplophyllum), Teneru esc
(Achillea), [Mapumx (Artemisia), Jlurycrukym
(Ligusticum) Gomon barpam (Mentha) Tepmnuitn
ypramiaap xoomiono [2][17]. buag wmounron
OpHbl MaxaoH [I3BYYPHUIH MOMYJSUBIH OHIUIOL,
HOIMYJISALUBIH  TOO  TOJIOMH,
ypraMmiiblH  TapXaulr,

UIDMI  TIKIDIUNH
HOOLUWH HapUMBUUICAH
cylairaar XulkK, XamraajulblH MEHEXKMEHTUIH
acyyJuIbIr YHIICI3I]

TYNTYypJiaH IIHHBIPIIIX [aapiaratail oaiHa.

TITHMHKJIDX yXaaHbl

JAyrasar

MaxaoHn m13BYYD (Papilio machaon Linnaeus, 1758)
OPBIIXOUH TAPXAITHIT TOAOPXOMIDK Oy XyduH
3V TyxaH Oyc HyTarT yHaxX Xyp TyHaJlaCHbI
XOMXKI), KWJIMHH JyHJQK TeMIlepaTyp, IylaaH
CapbIH AYHIAX TeMIlepaTyp OOJIOH ragaprbiH yCHBI
TapXajiT, TYYHAH OHIUIOT 4yXall HeJIee Y3YYJDK
OaifHa. DHO 3YHII 5pBIIXdU Tyc OpHBI OairanuiiH
sTH3 OypHitH Oyc OYCIYYPT TAMAATIATACIH OOJIOBY
TapXaiT HYTIHiHXaa JAWAIPHX X3COIT Ta3phbiH
OallHTBIH  ypcanraid ycT
IPTYYAUHH OalpImii, TOATIIPUAH —aliciaracaH
Oaiiian 33par XY4rH 3YHIIYYII3C IIAITraaiaH eep
XOOPOHJIO0 TyCTaapiarJcaH X3/ X3I2H MOIMyJIsa]
XyBaarjcan OaiimanTait opmrok OaitHa.
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