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BBenenue

droprucTHUecKoe paHOHUPOBAHKE MPEICTABIACT COOOW HEOOXOMMMBIA JTar
B YNOPSAOUYMBAHUH 3HAHHUN O reorpaguueckoM paclpeesieHuH TaKCOHOB pac-
TeHHH. MToroM paiioHHpOBAaHWS BBICTYIAET CXEMa TeorpapuUecKHX BBIICIIOB
(puroxopuit), OTIMYAIOIIUXCA APYT OT JIpyra MO COCTaBYy U CTPYKType (GIIOpHI.

CymiecTByeT HECKOJIBKO ITOIXOAOB K BBIACTICHUIO (DUTOXOPHHA M CO3TaHHIO
cxeM (UTOXOPUH, UCTIONIB3YEMbIX BO (IIOPUCTUYECKUX paboTax: MO OCHOBHBIM
of01mereorpaMuecKiM MOAPA3ICICHUSIM, YCTAHOBICHHBIM C YUETOM KPYIHBIX
peuHBIX 0acceHOB WJIM TOPHBIX CTpaH [1]; mo Xapakrepy pacTUTENBHOCTH C y4e-
TOM T€OJIOTHYECKOTO CTPOCHHUS U peiibeda n3ydaeMor Tepputopud [2, 3]; mo Ha-
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JIUYHIO SHJIEMUYHBIX TAKCOHOB [4, 5]; HA OCHOBaHUM CPaBHEHUS (PIOP KITFOUEBBIX
TEPPUTOPUI — paboUNX PIOPHUCTUUECKUX PAallOHOB, aIMUHUCTPATUBHBIX SAHHUII,
KOHKpeTHBIX (riop [6—10]; 1o monocam crymieHuid rpanui apeayios [11, 12] umu
JIUHUSIM COBIaJIeHUsI TpaHul] apeayos [13].

Cremyer OTMETHTB, UTO CpaBHEHHE (DIIOp KITIOUEBBIX TEPPUTOPHNA MTO3BOISIET
rpyNIMPOBaTh 00Jiee CXOMHBIE U Pa3JeNsiTh MeHee CXOAHbIe (IIophl (HHU3UKO-TeO0-
rpapUeCKIX BBIACIOB WM aJMUHICTPATHBHBIX €IUHUIL, HO HE OTBEYaeT Ha BO-
mpoc o rpaHunax ¢puToxopuii. Yarie BCero OHU MPOBOIATCS YCIOBHO, MEpPIICH-
JUKYJISIPHO JIMHUSAM HamMeHbInero cxoxactsa ¢uop [14]. A.C. PeBymkun [15]
yKa3bIBaeT, YTO JJIsl IPOBECHHS TPAHUI] MEXY OKPYraMu U palioHaMH LieIeco-
00pa3HO HUCIIONB30BaTh B KAY€CTBE BCIIOMOTATEIBHBIX IPH3HAKOB 0COOCHHOCTH
penbeda, nangmadra u knumara. JI.M. MansliieB ¢ coaBropamu [7] B KauecTBe
TpaHdIl MeXAy ¢uToXopmsiMu A3marckoil Poccnu paccmarpuBaioT pyOexu pa-
004nx (IOPUCTHUUECKUX PAOHOB, a MOCKOJIBKY BO MHOTHX CIIy4asx B KauecTBe
TaKUX pallOHOB IPUHUMAIOTCS AAMUHUCTPAaTUBHbIE equHULbI (Hanpumep, Hoso-
cubupckast u Tomckas obnactu, Pecriyonuku Antait u Xakacusi), TO B KauecTBe
(IOPHCTHYECKUX TPAHHUIl MEXYy HUMH IIPHHAMAIOTCS aIMUHUCTPAaTHBHBIE Tpa-
HUIBI MEX Ty cyObekTamu Poccuiickoit @enepanuu. B pesynsrare rpaHutis GuTo-
XOpUH, BbIIIENsIEMbIE pa3HbIMU aBTOpPAaMH Ha OCHOBaHUM aHAJIOTMUYHBIX IIOAXO/0B,
MOTYT CYHIECTBEHHO oTiMyarbes. Tak, Ha cxeme A.C. PeBymikuna [15] ropabie
tepputopun FOxuo# Cubupu or Cananpa u 3anamHoro Anras 1o Bocrodnoro
Casina BxomsaT B coctaB Anrae-CasHCKOH (DIOpPUCTHYECKON MPOBHUHLWH, TOT/AA
KaK Ha KapTe (QIopUCTHYECKOTO JejieHus Asmarckoit Poccuu JI.U. Manbimesa
¢ coaptopamu [7, 16] rpannna mexnay 3amaJHOCHOMPCKOW reMHOOpeanbHON U
Anrae-EHncelickoli TOpHO-TeMUOOpeanbHOH (IOPUCTHUSCKUMH MPOBHHITUSIMH
otaensieT 3anagHblii Antail u Canaup OT IPYrux, pacloyIOKEHHBIX BOCTOUHEE,
ropHBIX cucteM FOxHol Cubupw.

Bonee ouyeBMIHBIM MpeACTaBIseTCs odepuMBaHHE (DUTOXOPHH MO TOIOCaM
CTYIICHUH TpaHHIl apeasioB JIHOO JIMHUSAM COBIAACHUS UX rpaHun. OZHAKO 3TO
MperonaraeT NpoBeJeHHe I'PAHUI] apeaioB Ha OCHOBAaHMH M3BECTHBIX MECTO-
HaXO)KICHUI BUIOB M CYIIECTBCHHO 3aBHCHUT OT KOJIMYECTBA (PaKTUIECKUX JTaH-
HBIX ¥ CTENeHH n3yueHHocTu Tepputopuu [17]. Taxke Ha hopmy apeana BIuseT
BBIOpaHHAs METOJMKA OKOHTYPHBAHHUS KPaeBbIX MecToHaxoxkIeHur [18]. Kpome
TOTO, BHISBIICHHE TMHUI COBMAIEHUS TPAHULL apEajioB BO3MOXKHO 110 BU/IaM, Y/IOB-
JIETBOPSIOIINM PAAY YCIOBUH U B CHIIy 3TOTO COCTaBJISIOIIMM MEHBUIYIO 4acTh
(opel. DTO, B MEPBYIO OYEPE/b, XOPOILIO U3YYEHHBIC BU/IbI, BXOJIINE B COCTAB
OOBIYHBIX JUIS JAHHOU TeppUTOpuH coobriects [13].

B Hactosimielt paboTe npeanokeHo UCIOIb30BaTh AJIS OMpeeNieHUs] TPaHuIl
(uTOXOpHl HE apeanbl W CTYHICHUS WX TPaHHUII, a JIUIIb HanOoJee 3amagHble U
BOCTOYHBIE MECTOHAXOXICHUS BUIOB M CKOILICHHS STHX KpaeBbIX Todek. Llenb
paboTHI — MpUMEHEHNEe HOBOTO METONA [UIS YTOUHCHUS 3alaJHON TpaHUIBl All-
tae-Enuceiickoit pnopuctuueckoit nposuniu (WbAYP).
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Marepuajbl 1 METOAUKH HCCJIET0BAHUS

Jns onpeneneHus KpalHMX 3alaJHBIX M BOCTOYHBIX MECTOHAXOXKICHUHN
HCTIONIB30BAaHBI TOYEHUHBIE KapThI apeasnioB 2 569 BUAOB W MOABHIOB COCYIHU-
CTBIX PacTeHUH, OMyOIMKOBaHHbBIE B KOJUIEKTUBHOM MoHOTpaduu «Pnopa Cu-
oupm» [19].

MecToHaxo)K/IeHHsI HAa TOUEYHBIX KapTax T€OKOAUPOBAHbI CPEICTBAMHI HACTOMb-
HoM reomH(popmaronHoi crctembl (ITIC) ArcView GIS 3.2a u momynst ArcView
Spatial Analyst 2.0a (peructpanuonnsie Homepa nunensuii 843181116338 u
849601104159). Metomuka u pe3yibTaThl TC€OKOAMPOBAHUS OIMyOIMKOBAaHBI B
Global Biodiversity Information Facility (GBIF) [20]. T'eokomupoBaHHbIE KO-
OpIMHATHI MECTOHAXOKJICHUI ¥ ITOMOJHATENBHBIC NaHHBIC (Ha3BaHHE TAaKCOHA,

HOMEp TOMa U KapThl) MOMEIICHBI B TAONUIBI 0a3bl TAHHBIX MECTOHAXOMKICHHIMA
(DBLoc) B MS Access.

60°

50°

105°

Puc. 1. I'paruns! puroxopuii [Fig. 1. Phytochoria boundaries]:
— rpanuna Mexay 3anagHoir Cubupsio u Bocrounoit Cubupsto Bo «®Prnope CCCCP»
[Boundary between Western Siberia and Eastern Siberia in the Flora of the USSR] [1];
s — AnTac-CastHcKast pIoprucTHYeCcKast IPOBUHIMA [Altai-Sayan floristic Province] [15];
== — Antac-EHunceiickas ¢ropucrudeckas mpoBUHIHNSA [Altai-Yenisei floristic Province] [16]

O6mee uncio crpok B Tabiumax DBLoc, COOTBETCTBYIONIMX MECTOHAXOXK-
JICHUSIM Ha TOYEUHBIX KapTax apeanoB Bo «Dmope Cubupm» [19], cocraBmio
169854. [TockonbKy T1e)Tb paOboTHI 3aKiTFo4Yasiachk B koppekina WbAYP, u3 DBLoc
JUISL KaXJIOTO BUJA WM MOJBHUJIA, IIPEICTABICHHOIO Ooiee 4eM AByMs TOUKAMHU,
0TOOpaHbI KpaifHue 3amagHble 1 BOCTOYHBIE MECTOHAXOXKICHHMS, TTOTAIAIO0IIIE B
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koHTYp 49°—62°N u 80°-100°E. MepuauonansHas MpoTSHKEHHOCTh KOHTYpa CO-
OTBETCTBYET MEPUAUOHATLHON MPOTshkeHHOCTH WDAY P, a miupoTHas npoTsikeH-
HOCTh — PACCTOSHHUIO MPUOIM3UTENsHO B 10° K 3amamy ¥ BOCTOKY oT Hee. OTOop
kpaitHux Touek u3 DBLoc BrimomnHsiics ¢ momolisio nporpamm B Visual Basic for
Applications [21, 22], HamucaHHbIX aBTOpoM. Ha ganHOM 3Tamne Obina chopmu-
poBaHa 0a3a JaHHBIX KpaeBbIX MecToHaxoxneHuit (DBMarLoc), Biitouaromas
naHgble 0 1654 Toukax.

Jis 6onee neranbHOro paccMoTpeHus WbAYP B ee I00KHOM, IIGHTPanbHOU U
ceBepHOU YacTsax u3 DBMarLoc BIOpaHbI YacTHBIE MacCHBBI TOUCK, IO IAt0-
IIMe B IEPEKPHIBAIOIUECS KOHTYPBI MEHbIIIETO pa3Mepa. [locaeqHre NoKphIBaoT
otaenbHbIe yaacTku WbAY P 6o HaxonsTcs BOIM3H Hee:

— KOHTYp | — 1oxHbIN ydacTok WbAYP (50°-54°N, 80-90°E);

— KOHTYpHI 2, 3 — NleHTpasibHbINH yaacTok WbAYP (54°—58°N, 82°—88°E; 52°—
58°N, 87°-91°E);

— KOHTYp 4 — ceBepHbIit yuacTok WbAYP (57°—62°N, 80°-95°E) (puc. 1)

Juns Busyanusanuu rpanun ¢putoxopuii ucnonas3oBana 'MC NextGIS QGIS.

[t BU3yanu3ay KpaeBbIX MECTOHAXOXKICHUH, IIONAIAt0NINX B KOHTYpPBI, a TaK-
e I IPOBEPKU TUIIOTE3bI O MOJHOM IMPOCTPAaHCTBEHHOM CIIydalfHOCTH Iporiecca,
TIOPOKIAFOIIETO TOYEUHBIH 00pa3 pacipemesicHusT KPaeBhIX MECTOHAXOMKIICHHH, FIC-
MOJIb30BaH MaKeT spatstat Cpesibl CTAaTUCTUYECKOro ImporpamMmupoBanus R [23]. s
BU3yaITI3allil MECTOHAXOXKICHUH NIpIMeHeHa (QYHKIWS plot.ppp, I IPOBEPKH TH-
MOTE3bI O MOTHOM MPOCTPAHCTBEHHOMN CITy4aiHOCTH HCIIONB30BaH KPUTEPHIt §° Ha OC-
HOBE KBaJ[PaToB, pealn30BaHHbIN B (yHKIMH quadrat.test [23, 24].

Pe3ysbTaTsl HcciieqoBaHNus U 00Cy:KIeHIe

AHanu3 KOJIMYeCTBa U pacHpeieieHus KpaeBbIX MECTOHAXOKIEHUH BUIOB B
KOHTYpaX, COOTBETCTBYIOIINX IOKHOMY, IEHTPAIbHOMY U CEBEPHOMY yUacTKam
WDbAYP, nmorpe©oBait uX OTAETHHOTO PACCMOTPEHHUS H 00CYXKICHUS.

FOsicnotit yuacmox WbhAYP

Uucno kpallHHUX 3aMaJHbIX ¥ BOCTOYHBIX MECTOHAX0KICHHUMN COCYIUCTBIX pac-
TeHHUi B koHTYpe 1 (puc. 2) coctaBuio §27 Touek. [IpoBepka runoressl o ciayyaii-
HOM pacrpe/ieJIeHin Touek B KoHType 1 ams cetku 10%4 kBamparoB co CTOpOHON
B 1° 1aeT ypoBeHb 3HaUUMOCTH MeHbIe 2,2e—16, uto menble 0,001 u nmo3posnser
OTKJIOHUTH HYJIEBYIO TUIIOTE3Y O MOJHOW MPOCTPAHCTBEHHOW CITy4ailHOCTH.

OTKIIOHEHHE OT CIIy4aifHOTO pacIpenesieHus] TOYeK MPOSBISETCS B UX CKO-
IJICHUU B 10r0-3aM1aJHOM 4acTH KOHTYpa, COOTBETCTBYIOIEH ropaM ATast BIOJIb
rocynapctBeHHo rpanuiibl PO. CromieHne Todek BeIXoIUT 3a 84°E — kpaiiHioro
3amanyto Touky Anrae-Enuncerickoit mpoBuHIny. ClieyeT OTMETHTD, YTO 3aMa -
Has 4acTh CKOTUICHHUS COBIMAJIAET C TOPHO YacTbi0 ANTACKOTO Kpasi U BBIXOTUT
3a rpanniny Anrae-Enuceiickoit npoBunimu no JI.W. ManeimeBy ¢ coaBropamu
[16], Oombiie cooTBEeTCTBYS rpaHuie Anrae-CasHCKON MPOBUHIIMU, OUEPUEHHON
A.C. PeBymikunsim [15] (cm. puc. 1).
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Kontyp 1 [Frame 1]
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Konryp 4 [Frame 4]
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Puc. 2. Konrtypsl, mokpeiBatommue otaenababie yuactkd WbAYP u yuactok k 3amany
oT Hee (¢ yka3aHHEM KpaeBbIX MECTOHAXO)KAECHHU BUIOB/TIOABUIOB):
[Fig. 2. Frames covering parts of the WbAYP and a frame to the west of it
(with marginal localities of species/subspecies)]:
KonTyp 1 — 50°— 54° c.o1., 80—90° B.A. [Frame 1 — 50°- 54°N, 80-90°E];
Kontyp 2 — 54°-58° c.m1., 80°-88° B.11. [Frame 2 — 54°-58°N, 80°—88°E];
Kontyp 3— 52°-58° c.u1., 87°-91° B.xA. [Frame 3— 52°-58°N, 87°-91°E];
Kontyp 4 — 56°—62° c.m1., 80°-96° B.1. [Frame 4 — 56°—62°N, 80°-96°E];
@ — KpaeBBbIC 3aIaIHBIC/BOCTOYHBIC MECTOHAXOKACHUS [Marginal western/eastern localities]

Tak, B mpenenax Anraiickoro kpas Ha THUrepeKckoM XpeOTe HaXosITCs KpaiHue
3anajgHble cHOUpCKUe MecToHaxoxeHus Schulzia crinita (Pall.) Spreng., Lloydia
serotina (L.) Rchb., Salix vestita Pursh, Minuartia biflora (L.) Schinz et Thell.,
Smelowskia calycina (Stephan) C.A. Mey., Saxifraga terektensis Bunge, Sibbaldia
procumbens L., Hedysarum theinum Krasnob., Doronicum altaicum Pall. [25].

OueBugHO, uTto Anrtae-Enucelickas ¢mopucTuyeckas NPOBHHLHUSA JOJDKHA
BKJIFOYATH 3allajgHble OTpord AnTaiickux rop, a WbAYP, o JI.M. MaisimeBy ¢
coapTopamu [16], B cBOel 10)KHOI YacTH JOJKHA COBNAAATh C TpaHULeH ArTae-
Castackoit mpoBuniny, o A.C. PeBymkuny [15].

Lenmpanvuuii yuacmox WhAYP

CyIIeCTBYIOT pa3HbIe TOUYKH 3pEHUS Ha (IIOPUCTUISCKYIO TPaHUILy CeBepHee AJl-
tas. A.C. Peymikus [15] npoBoaut rpanuily Antae-CasHCKOM IPOBUHIMH TaKUM 00-
pazom, 9to B ee coctas BxomuT Cananpckuii kpsok. JL.V. Manbmes ¢ coaropamu [16]
LeHTpalbHy0 YacTb WbAY P ipoBozsT BocTouHee, o rpanuie Xakacuu 1 Kemepos-
CKO¥ 00JIaCTH, UTO B OIPEICTICHHON MEpE COOTBETCTBYET MEPHIMOHATEHOMY TOPHOMY
TIOTHSTHIO, COCTosAIIEMY M3 ADakaHcKoro xpeOta u xpedra KysHelkuii Anaray (cM.
puc. 1). [yt mpoBepKH STUX TOUEK 3PEHHUSI PACCMOTPEHBI [IBa KOHTYPa, M3 KOTOPBIX
3ana/Heli (KOHTYp 2) BKIIodaeT Caaupckuii Kpshk, a BOCTOUHBIHN (KOHTYp 3) — dhpar-
MeHTBI AGakaHCKOTO XpeOTa 1 xpeora Ky3nenkuit Anaray.

Yucno kpaeBbIX MECTOHAXOXKIEHUH B KOHTYpe 2 COCTaBHIIO 52 TOYKH (pHC. 2,
koHTYp 2). [IpoBepka THITOTE3bl O TIOJTHON MPOCTPAHCTBECHHOH CIIy4allHOCTH B
pacrpeeNieHnd KpaeBbIX MECTOHAXOKICHUH B KOHTYpe 2 Ui ceTKU 64 kBaapa-
TOB €O CTOpOHOM B 1° maet yposens 3Hauumoctu 0,045, uto mensmie 0,05 u He 10-
3BOJISIET MIPUHSATH THIIOTE3Y O MOJHOM MPOCTPaHCTBEHHOH CIy4alfHOCTH B pacmpe-
JeTICHIH KPaeBhIX TOUCK B JAHHOM KOHType. OHako oOparmaer Ha ceOst BHUMaHHe
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OMM30CTh YPOBHSI 3HAYMMOCTH K ITOPOTOBOMY 3HAUCHHUIO, IIPEBEIICHAEC KOTOPOTO
M03BOJISIET AOMYCTUTH CIIydaifHOE PacIIpeie/IeHUEe MECTOHAX0XK/ICHUH B KOHTYpeE 2.

Urcmo KpaeBbIX MECTOHAXOXKJIEHUH B KOHTYype 3 coctaBmio 128 Touek (cm.
puc. 2, koHTyp 3). IIpoBepka I'HIOTE3B! O CIy4alfHOM paclpeAeiIeHUHN TOUYEK B
KOHType 3 miis ceTKu 4X6 KBaJpaToB CO CTOPOHOU B 1° maeT ypoBeHb 3HAYMMO-
cti 6,237e—10, uro Mensbie 0,001 1 MO3BOJSAET OTKIIOHUTH HYJIEBYIO THIIOTE3Y O
TIOJTHOW MPOCTPAHCTBEHHOM CIIyYallHOCTH.

CkorieHre KpaeBbIX MECTOHAXOXKACHUH B mpeaenax koopauHat 52—-53°N u
89-90°E cooTBeTcTByeT 3ajeraHiio0 AOaKaHCKOTO XpeOTa U XpeOTOB MEHBIIIETO
MaciTaba Ha cThike AGakaHCKoro xpeoTa u xpeoTa 3anaasslii CasH B I0XKHOM ya-
ctu PecrryOnmkn Xakacwusi, CpaBHUTEIILHO HETAJICKO OT rpaHullbl ¢ KemepoBckoii
obnacteio. KpaitHue 3amannelie Touku 3peck uMeroT Aconitum biflorum Fisch. ex
DC., Oxytropis kusnetzovii Krylov et Steinb., Conioselinum longifolium Turcz.

CrorieHne Touek B npenenax koopauHatr 54-56°N u 89-91°E cooTBeTcTBYeT
CEBEPHOW OKOHEYHOCTH PecmyOiuku Xakacwus, ¢ 3amafHON TpaHuIeH, POXos-
mieil mpuMepHo BAoib Mepuauana 89°F mo orporam xpebta KysHeukwuii Anaray.
Kpaitnue 3anamHbie MeCTOHaXOXKIeHUsI 31ech UMEIOT Salix saxatilis Turcz. ex
Ledeb., Betula divaricata Ledeb., Veronica alpina L. s. str.

[IpuHrMas Bo BHIMaHUE CYIIECTBCHHOE MPeo0IagaHie KpaeBbIX MECTOHAXO0XK-
JICHUEH B KOHTYypE 3 1O CPaBHEHHUIO C KOHTYPOM 2, a TakKe OOJBIIYI0 Pa3HUILY
B 3HAYCHMSIX YPOBHEH 3HAYMMOCTH IIPU MPOBEPKE THIIOTE3HI O COOTBETCTBUH TO-
YeYHbIX 00pPa30B MECTOHAXOXKACHUH B KOHTYpax 2 U 3 TIOJIHOW MPOCTPaHCTBEHHOM
CIIy9aifHOCTH, TTO-BUIUMOMY, CJIeTyeT MPUHSTH Touky 3peHust B.JI. Komaposa [1] u
JL.U. Manslesa ¢ coaBTopami [ 16] u mpoecTu (propHCTUYIECKYIO IPAaHUILY B KOH-
Type 3: B uHTEpBatie 52—-56°N, npumepHo Baoiabs mepuauana §89°E. Cnemxyer otme-
THUTb, YTO, KPOME YIOMSHYTHIX, CYIIECTBYIOT Pa3HbIe TOUKH 3PEHHUS Ha pacCMOTpe-
Hue Camanpckoro Kpshka B COCcTaBe TOM v nHOHM ¢guroxopuu. Tak, [1.H. Kpbutos
[26] u AJL. TaxtamksH [4] BrmovatoT Canaupckuil Kpsbk B coctaB Antae-CasiH-
ckoit mpoBuHIH. Oqaako H.H. Jlamuackuit [27], ormeuast, ato Cananp HaXOmuTCs
Ha ceBepo-3anaze Anrae-CasiHCKOM TOpHON CUCTEMBI, HA OCHOBaHUU reorpagduue-
CKOTO aHaJIM3a XapakTepu3yeT ero (uiopy kKak HamOolee BOCTOYHBIN yMEpEHHO-
KOHTHHEHTAJIbHBIM HU3KOTOPHBIA BAPHAHT aTJIaHTHYECKHUX (Iop.

Cegepnuii yuacmox WhAYP

Jannbiit yuactok rpanuiibl JI.W. Manbies ¢ coaBropamu [ 16] mpoBoasT o aamMu-
HHUCTPATHBHOW IpaHuIle MeX Ty TOMCKOI 001acThiO M KpacHOSpCKAM KpaeM, KOTopast
MPOXOAUT B Mexaypeube O6u u Enuces, o 3adonoueHHoi Ketcko-ThIMckoli paBHUHE.

Urcmo KpaeBbIX MECTOHAXOXKIEHUH B KOHType 4 coctaBisieT 56 Touyek. [Ipo-
BEepKa TUIOTE3bl O CIYyYailHOM paclpeleleHUH KPaeBbIX MECTOHAXOXKIECHUH B
KoHType 4 s ceTku 15%5 KBaapaToB co CTOPOHOH B 1° maeT ypoBeHb 3HAYMMO-
ctu 0,11, uro Gomnbme 0,05 U MO3BOJSAET NPUHATH HYJIEBYIO THIIOTE3Y O MOJHOM
MPOCTPAHCTBEHHOM CITy4ailHOCTH.

CpaBHHUTEIBHO HEOOJIBIIOE YUCIO KPAEeBBIX MECTOHAXOKICHUH U HMX CIIy-
qaiiHOE paclpeelieHne He MO3BOISIET HAMETHTh (JIOPUCTHYECKYIO TPaHHILy IO
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KpaeBbIM TOoUYKaM. TeM He MeHee oOpamaer Ha ceOs BHUMaHHE MOYTH IOIHOE
OTCYTCTBUE KPAeBBIX MECTOHAXOKICHUI B MECTE MPOXOMKICHUS CEBEPHOU YaACTH
WDAYP Ha yuactke B mpenenax 58°—62°N u 84°—88°E (cm. puc. 2, KoHTYp 4).
B TO e BpeMs OmnpenelieHHOE YHCIIO KPAaeBbIX MECTOHAXOXKICHUU TITOTEET K
pexam OO6b, Enuceii n ux npurokam. Takoe pacrpe/eieHue KpaeBbIX MECTOHA-
XOXJICHUH, TI0-BHUMOMY, 00YCIIOBIICHO TE€M, YTO KOJUIEKTOPHI ITyTEIISCTBOBAIH
HauboJiee yI00HBIM JICTOM PEYHBIM TPAHCIIOPTOM.

[To BCei BUTUMOCTH, CEBEPHBIN YIaCTOK 3aIaHOM TPAHUIIBI TPOBUHIIUH TIPU
HUMEIOIIEeMCsl KOJTMYECTBE TaHHBIX CIIeyeT IpoBOauTh Beien 3a B.JI. KomapoBemM
[1] mo reorpaduyeckoMy MpHHIUITY O p. EHKCEH, KOTOpast OTAenseT pacioio-
JKEHHBIE K 3amany ot Hee Enuceiickyro n Ketcko-ThIMCKyr0 paBHUHBI OT pacmo-
JIO)KEHHBIX BOCTOUYHee EHHUCeWcKoro kpsbka m 3aaHrapckoro miato. Bocrounee
Enmncest B 5TOM IIMPOTHOM WHTEpBAJE JEkKAT KpaifHUE 3aIlaJHbIC MECTOHAXO0XK-
nenus Lilium pensylvanicum Ker-Gawl., Filipendula palmata (Pall.) Maxim. u
Chrysanthemum zawadskii Herbrich subsp. peleiolepis (Trautv.) Zuev.

3akirouenne

Ha ocHOBaHNY NPEI0KEHHOTO METO/[a, B OCHOBE KOTOPOTO JIEKUT MCIIONIb30-
BaHUE KPAECBBIX MECTOHAXOXKJACHUN BUAOB, IPUHUMAEMBIX B KAYECTBE MapKEPOB
TPaHHUII apeajioB, CIeAyeT CKOPPEKTUPOBATh 3aNaHyI0 rpaHuly Anrtae-EHnceii-
CKOM MPOBWHINY, PA3IEISIONIYI0 PABHUHHBIC W TOPHBIE TEPPUTOPHUH HA FOTE 3a-
nagHoi Cubupu. B 10xHOM 9acTH rpaHUIa TOKHA MIPOXOAUTH 3allaJHEE CBOETO
HACTOSIIETO TOJIOKEHHUS, YTOOBI B COCTAB MPOBUHIIMH BOIUIN 3aIlaHbIe OTPOTH
Adnraiickux rop. CeBepHas 4acCTh IPaHHUIIBI, MO-BUAUMOMY, JOJDKHA MPOXOIUTH
no p. Exuceil.

Aemop 6razooapen cmapuemy undxcenepy [{CEC CO PAH A.B. Ezopogoii 3a nomows npu
pabome ¢ I'HC, a maxorce eedywum nayunvim compyounuxam LJCEC CO PAH 0-py 6uon. nayx
H.U. Maxyrunoti u 0-py 6uon. nayk O.FO. Iucapenko 3a o6cysicoenue pykonucu.
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Using marginal species localities for the revision of the western
boundary of the Altai-Yenisei floristic Province

Floristic regionalization is a necessary stage of the investigation of plant taxa
distribution. The result of floristic regionalization is a scheme of geographic units
(phytochoria), which differ by composition and structure of their floras. There are
several approaches to distinguish phytochoria and their boundaries: by geographical
features of the investigated territory; by vegetation and taking into account the relief
of the territory; by endemic taxa; by comparing the floras of the key territories; by
concentration of range boundaries and by lines of the range boundaries coincidence.
For drawing phytochoria boundaries, this paper proposes to use the westernmost and the
easternmost species localities on dot distribution maps and clusters of these localities
rather than ranges and concentrations of range boundaries. The research specifies the
western boundary of the Altai-Yenisei floristic Province (WbAYP).

Published dot distribution maps of 2569 vascular plant species and subspecies
of Siberian flora were used to reveal marginal western and eastern localities.
They were geocoded by means of Geographic Information System ArcView GIS
3.2a (registration number is 843181116338) and the module ArcView Spatial
Analyst 2.0a (registration number is 849601104159). The coordinates of geocoded
localities and supplementary data (taxon name, numbers of map and locality)
were entered into the Localities Database tables in MS Access (DBLoc). The
total number of entries in the database tables was 169854. The marginal western
and eastern localities in the limits of 49°-62°N and 80°-100°E were selected for
each species/subspecies from the DBLoc. The latitudinal extent of the frame
corresponds to the latitudinal length of the WbAYP, and the longitudinal extent
corresponds to the distance of approximately 10° to the west and to the east from
the border. Selection of the marginal localities was made by means of computer
programmes written by the author in the Visual Basic for Applications. At this
stage, the Marginal Localities Database was made (DBMarLoc), which comprised
data on 1654 dots. Then, for more detailed consideration of the southern, central
and northern parts of the boundary, data corresponding to the localities from
smaller overlapping frames along the boundary were selected (See Fig. 1). GIS
NextGIS QGIS was used to visualize some floristic boundaries in Asiatic Russia.
The R free software environment for statistical computing and graphics was used
to visualize marginal localities inside the selected frames, as well as to test their
patterns against Complete Spatial Randomness (CSR) hypothesis. CSR hypothesis
was tested by y? test (quadrat.test function in spatstat package in R).
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Southern part of WbAYP. Testing CSR hypothesis for marginal localities in
frame 1 (827 dots, a grid of 10x4 squares with side of 1°) (See Fig. 2) gives the p-value
less than 2.2e—16, that is less than 0.001 and allows us to reject the null hypothesis of
complete spatial randomness of the distribution of dots in the frame. The deviation
from the random distribution of marginal localities is manifested in their accumulation
in the southwestern part of the frame, corresponding to the Altai Mountains. The
dot cluster extends beyond the westernmost point of the Altai-Yenisei Province at
84°E. There, at the Tigerekskiy Ridge, there are the westernmost Siberian localities
of Schulzia crinita (Pall.) Spreng., Lloydia serotina (L.) Rchb., Salix vestita Pursh,
Minuartia biflora (L.) Schinz et Thell., Smelowskia calycina (Stephan) C.A. Mey.,
Saxifraga terektensis Bunge, Sibbaldia procumbens L., Hedysarum theinum Krasnob.,
and Doronicum altaicum Pall. Obviously, the Altai-Yenisei floristic Province should
include the Western Altai Mountains of Altai Krai and the province boundary shoud be
located more to the west than that drawn earlier.

Central part of WbAYP. Testing CSR hypothesis for marginal localities in
frame 2 (52 dots, a grid of 6x4 squares with side of 1°) gives the p-value 0.045, that is
less than 0.05 and does not allow us to accept the null hypothesis of complete spatial
randomness of the distribution of dots in the frame. However, attention is drawn to
the closeness of the p-value to the threshold level, the excess of which would allow
accepting the random distribution of dots in the frame. Testing CSR hypothesis for
marginal localities in frame 3 (128 dots, a grid of 4x6 squares with side of 1°) gives the
p-value of 6.237e—10, that is less than 0.001 and allows us to reject the null hypothesis
of complete spatial randomness. The cluster of marginal localities in coordinates 52°-
53°N and 89°-90°E corresponds to the Abakan Ridge and ridges of smaller scale at the
junction of the Abakan Ridge and the Western Sayan Ridge at the southern part of the
Republic of Khakassia. There, the marginal localities of Aconitum biflorum Fisch. ex
DC., Oxytropis kusnetzovii Krylov et Steinb., and Conioselinum longifolium Turcz are
found. The cluster of dots in coordinates 54°-56°N and 89°-91°E corresponds to the
northern part of the Republic of Khakassia with its western boundary approximately
along the meridian 89°E by the slopes of the Kuznetsk Alatau Ridge. The marginal
western localities are found there of Salix saxatilis Turcz. ex Ledeb., Betula divaricata
Ledeb., Veronica alpina L. s. str. Apparently, WbAYP in its central part should be
delineated approximately along the 89°E meridian.

Northern part of WbAYEP. Testing CSR hypothesis for marginal localities in
frame 4 (56 dots, a grid of 15%5 squares with side of 1°) gives the p-value of 0.11, that
is more than 0.05 and allows us to accept the null hypothesis of complete dot spatial
randomness in the frame. Comparatively small number of marginal dots and their random
distribution does not allow us to outline floristic boundary by marginal localities in this
region. Nevertheless it is noteworthy that some marginal localities tend to the Ob’ and
Yenisei Rivers and their tributaires. Apparently, the northern part of the WbAYP should
be drawn according to the geographical principle by the Yenisei River, which flow among
plain and mountain territories: the Yenisei and Ketsko-Tumskaya plains to the west of the
river, the Yenisei Ridge and Zaangar Plateau to the east of it. For example, the marginal
western localities of Lilium pensylvanicum Ker-Gawl., Filipendula palmata (Pall.)
Maxim. and Chrysanthemum zawadskii Herbrich subsp. peleiolepis (Trautv.) Zuev. are
marked for specified meridional interval to the east of the Yenisei River.

The paper contains 2 Figure and 27 References

Key words: floristic regionalization; dot distribution maps; geocoding; Siberia;
Asiatic Russia
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