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BeeneHune

BBejeHnue

Hansauii BocTtok Poccun - orpomHuas
TeppuTopus, oxBaThiBatomas 6osee 3.000.000
KM? ¥ TIPOCTHPAFOIIASICS OT TOOEPEKbsI K OCTPO-
BoB CeBepHoro JleqoBUTOro okeaHa Ha ceBepe
10 6eperoB SAAnoHckoro Mops U rpanutl ¢ Kopeii-
CKMM TIOJyOCTPOBOM M KHUTAMCKUMHU NPOBUH-
uusiMu - XOWIyHI3SIH W JDKWIMH Ha  1ore.
[Iupokuii CHEeKTp pacTUTEIBHBIX COOOIIECTB
MOCTETNIEHHO U3MEHSIETCSI C CeBepa Ha 0T OT pa3-
JIUYHBIX THITOB MOJIIPHBIX MTyCTHIHL U TYHJIP JO
JIUCTONA/IHBIX IIMPOKOJIUCTBEHHBIX JIECOB C y4a-
CTHEM TpeacTaBUTENEl cemelcTB Rutaceae,
Magnoliaceae n Taxaceae, cBoeoOpa3HbIX O0aM-
Oy4HHMKOB, 00pa30BaHHbIX BUJAMU MpPEeUMYyLIe-
CTBEHHO CyOTpomuueckoro poja Sasa u ap. B
TaKCOHOMUYECKOM OTHOILIEHUH 3TOT PETHOH Xa-
pakTepu3yeTcsi caMbIM BbICOKUM B Poccun Bu10-
BbIM pasHooOpasuem. Ha JlanpHem Boctoke
Poccun npouspacraer oxoso 4400 BuaoB cocy-
TUCTBIX pactenuit, 980 moxoobpa3ubix u 403
neyeHouHuKkoB (112 BunoB BcTpeuarorcs B Poc-
CHUH TOJBKO 3/1€Ch). 9 TAKCOHOB MEYEHOYHUKOB
(Asterella saccata, Jungermannia konstantino-
vae, Leiocolea ussuriensis, Macrodiplophyllum
plicatum, Mylia verrucosa, Nardia geoscyphus
var. dioica, Plectocolea flagellata var. kurilensis,
Porella grandiloba, Solenostoma pseudopyriflo-
rum) ObUIH OMTUCAHBI C TEPPUTOPUN POCCUNCKOTO
JHanpHero BocToka, ogHako 3TO KOJIUYECTBO
BPSIZ JTU cOCTaBIsieT naxe 15% OT unciaa HOBBIX
JUT HAYKH TaKCOHOB, KOTOPBIE MOTYT OBITh 3/1€Ch
HaWJeHbl MpU JaJbHEUIIUX TUIAHOMEPHBIX WU
THIATENIbHBIX HCCIe0BaHMsIX. Bcero ke Bo
(hope meuyeHOYHUKOB poccuiickoro JlampHero
Bocrtoka BcTpeuaercs okono 80% BUIOB Bceu
opuodopsl Poccuu (cMm. Konstantinova, Bakalin
et al., 2009)

Pa3nooOpa3ue TakCOHOB U COOOIIECTB
00yCIIOBJIEHO, OONBIICH YacThIO, CIEAYIOIIUMU
npuyuHaMHu: 1) CylecTBeHHAs pa3HHUIIA B TETLIO-
00€eCTIEYeHHOCTH MEXK/Ty CEBEPHBIMH U FOKHBIMHU
parioHamu; 2) boraTas U pa3HOOOpa3Hasi oporpa-
¢usi; 3) pa3nuyuHas CTereHb reoJOTHYECKOM cTa-
OWJIBHOCTH - OT apXEHCKUX TOJBIIOB AMYpPCKOH
007acTH 10 MOHYMEHTAJIbHBIX YETBEPTHUUHBIX
BYJKaHUUECKUX coopykeHnit Kamuarku; 4) pas-
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HHUIIa B KJIUMATE - OT KOHTUHEHTAJIBHOTO JI0 TH-
MIEPOKEaHNYECKOI0; 5) OTCYTCTBUE CILIOIIHOTO
ITOKPOBHOTO OJIEZICHEHUS Ha BCEX 3Tallax pa3Bu-
THS B TEUEHUE IJICHCTOLIEHA, HO IIMPOKOE pac-
IIPOCTPAHEHUE TOPHO-JOJIMHHOIO U CETYaToro
OJICZICHEHUS B TOT e Mepuo; 6) HaIUIUEe TeC-
HBIX COBPEMEHHBIX H JIPEBHUX KOHTAKTOB C (hi10-
pamu CeBepHoil AMepuku (uepe3 bepunruio u
Xynwsrenuto), Bocrounoit Cubupu (B TOM 4uciie
JIpeBHsAsE AHrapuja) v I0r0-BOCTOYHOU A3HHU.

Od4eBuIHO, YTO CTOIL pa3HOOOpa3Has BO
MHOTHX OTHOIICHUSIX TEPPUTOPHS 3aCITYKHUBACT
TIIATEIBLHOTO (hUTOreorpauIecKoro ucciaenao-
BaHMS, KOTOPOE MOMOXKET pa3pelIuTh MHOTHE
TaKCOHOMUYECKHE BOMIPOCHI U YTOUHUTH (IIOPO-
T'eHE3 He TOJIBKO Ha CaMOM POCCHICKOM JlabHeM
Bocroxke, HO u, 110 KpaitHel mepe, B BocTouHoi
Cubupu ¥ BHETPONMUYECKUX pailoHaxX CyIIM IpHU-
JIETarIlMX K CeBEpHON yacTu THUXOro okeaHa.
Pemenue yka3aHHBIX MPOOJIeM B 3HAUNUTEILHON
Mepe CACPKUBACTCS HEOCTATKOM (haKTUIECKON
nH(GOPMAIUU O PACTIPOCTPAHCHHH KOHKPETHBIX
BHJIOB 110 OIIUCBIBAEMOM TeppUTOpHUH. B n3Bect-
HOHM CTEMEeHU 3TOT MpoOes 3amoIHACTCS U3/a-
HUEM Pa3HOTO POJIa YEK-THCTOB, 0COOEHHO, €CITU
TaM MPUHUMAETCsI OoJiee Wik MeHee IPoOHOe Jie-
JIEHUE PErruoHa Kak, HalpuMep, B MOCIEAHEM U3-
JaHUM  CIHCKAa  MeYeHOUYHHKoB  Poccuu
(Konstantinova et al., 2009). OxHako u 31€Ch HEe
yaaeTcs BIOTHE N30ekKaTh 3HAYUTEIHHOTO 0000-
LICHUS U cXeMaTu3aluu. Tak Hampumep, K UueMy
OTHOCHUTCS yKa3aHUE KaKoro-iu0o BUAA [T pe-
ruoHa MAG - K NpuOKEaHUYECKUM OTporam
cpennero Jxyrxkaypa win roxHod yactu Ko-
aeiMckoro Haropes? Kpome Toro, ocraercs «3a
Kagapom» uHpopMamus 06 OTHOCUTEITbHON Ya-
CTOTE BCTPEYAEMOCTH BU/IA, TOCKOJIBKY B UEKJIU-
CT€ HET Pa3HULbl OJJHO JIN MECTOHAXOXKJICHUE
PacCIoI0KEHO B KOHKPETHOM perrone win 20.

B nocnennue 5-8 ner ObuUT JOCTUTHYT
3HAYUTEIBHBIM IPOTPECC B U3YYEHUU BUAOBOIO
COCTaBa U PacHpOCTPAHEHHUs] KOHKPETHBIX TaK-
COHOB NEYEHOUYHHUKOB MO TEPPUTOPUHU POCCUI-
ckoro JlaneHero Bocrtoka. OO6miee uwmcio
M3BECTHBIX OTCIO/Ia BUJIOB YBEIUUMIIOCh Ha 50%,
IIPU 3TOM ISl MHOTHUX PalilOHOB OHO BO3POCIIO B
passl: 11 Komannop - B 14 pa3, Kamuarku - B 3
paza, Kypunbckux ocTpoBoB - B 6 pa3 u 1.1. OT-



Introduction

4acTH 3TO OTPA3WIOCh B YMEHBIIEHUU pa3Mepa
palioHOB B MYOJIMKYEMBIX CBOJAHBIX CIIHCKaXx
ne4eHouHukoB Poccuu, 4To, yUUTHIBas TeTepo-
T€HHOCTh PAaCTUTEJIBHOIO IOKPOBAa B OKpYTE,
BIIOJIHE ONPABAAHO. Tak, NEPBBIN CIIUCOK Iede-
HOouHMKOB Tepputopuu OpBiero CCCP (Kon-
stantinova et al., 1992) monpasnensn JanpHuit
Bocrok Ha 2 yactu - ceBep U 10T, KpOMe TOro, OT-
JIeNbHO, B paMKaxX ApKTUKHU BblIesuicad bepun-
TUHCKUN CEKTOpP, PACIOJOKEHHBIM TaKXe Ha
ONHUCBIBAEMOW TeppUTOpUU. BO BTOpOM Uek-
nucte, yke Poccun (Konstantinova et al., 2009)
371eCh e BBIJEISIETCS yxke 8 paitoHoB. Hakoruie-
HUE 3HAYUTEIBHOTO MAacCHBa HOBBIX JaHHBIX,
KPUTHYECKOE U3YUEHHE YXKE UMEBLIETOCs Irep-
OapHOro MaTepuaia 00yCIOBHIO BOZMOXKHOCTh
myOIUKaIMK IpeICTaBIEHHBIX KapT pacrpocTpa-
HEHUS.

OcHOBHas 11e]1b HACTOSIIIIEH MyOTHKAIIH
- NPEJCTABIEHNUE COBPEMEHHBIX JTaHHBIX O pac-
[IPOCTPAHEHUH BUOB IIEYEHOUHHUKOB HA POCCUN-
ckom JlaneHem Boctoke. [1ockonbKy 04eBUIHO,
YTO U MOCTHKEHHE pasHOOOpa3us U U3ydeHUe
pacrnpoCTpaHeHus: BUAOB 10 TEPPUTOPUH - IIPO-
11ecchbl 0ECKOHEYHBIC, TO U COCTABJICHUE HJ1CAlTb-
HBIX KapT pacupoCTpPaHEHUs HEBO3MOXHO.
Hacrosmee uznanue oTrpaxkaeT COBPEMEHHBIN
YpOBEHb HAIIMX 3HAHUI 00 apeasaX IeYeHOYHH-
koB Ha [lanpaem BocToke, aTam, korna mo ¢guope
KaXJ0r0 paliOHa YXK€ HAKOIUIEHA, IYCTh HE
BIIOJIHE TIOJTHAS, HO pelpe3eHTaTuBHAs UHPOP-
Marlusi, Koraa OOJNBITMHCTBO KapT HAKOHEI] CTallu
OTPaKaTh BCE-TAKU PEAJIbHbIE 3aKOHOMEPHOCTH
pacupoCTpaHEHHsI BUIOB, @ HE CIy4YalHOCTH.
[Ipenmnonaraercs, 4TO MyOIUKAIMS HACTOSIIIIUX
KapT IPUHECET IOJIb3Y MPU NOATOTOBKE «DIopbl
IIEYEHOYHUKOB poccuiickoro JlanpHero Boc-
TOKay, TNTAHUPYEMOHN K M3/1aHUIO B ONvKaniime
rOJbl, a TAKXKE MPOJOJDKUTCA B BUJAE U3JAHUS
KapT pacIpOCTPaHEHUsI MXOB HA HAIEW Teppu-
TOPUH.

CO6op Marepuaa U MOArOTOBKA K ITyOJTH-
Kalluu Oblla OCYIIECTBIIEHA IPU IMOAJEPIKKE
POOU (rpanter NeNe 06-05-64137, 10-04-
00050, 10-04-91150-T®EH). Bepcrtka opuru-
Haim-MakeTa Obuta  ocymiectBieHa  JILA.
bakanuHpiM, 32 4TO BhIpa)karo eMy UCKPEHHIOI
MPU3HATEITBHOCTb.

Introduction

The Russian Far East is an enormously
large territory, covering more than 3.000.000
square kilometers and stretching from the shore
and islands of Arctic Ocean on the north to Sea
of Japan, Korean Peninsula and Chinese
provinces of Jilin and Heilongjiang. Large spec-
trum of vegetation communities is changed from
various types of Arctic deserts and tundras to
broadleaved deciduous forests enriched by
species of Rutaceae, Magnoliaceae and Taxac-
eae, and to peculiar Sasa thickets. The Russian
Far East is characterized by the highest specific
diversity in Russia in the taxonomical view. Ca.
4400 species of vascular plants, 980 species of
mosses and 403 species of hepatics are occurred
here. Nine taxa of liverworts (4sterella saccata,
Jungermannia konstantinovae, Leiocolea us-
suriensis, Macrodiplophyllum plicatum, Mylia
verrucosa, Nardia geoscyphus var. dioica, Plec-
tocolea flagellata var. kurilensis, Porella
grandiloba, Solenostoma pseudopyriflorum)
were described from the treated area, but this
number hardly comprises 15% of species that
will be discovered here in further studies. In total,
the hepatic flora of the Russian Far East repre-
sents ca. 80% of Russian liverwort flora (see
Konstantinova et al., 2009).

The diversity both of taxa and vegetation
communities are essentially defined by the fol-
lowing reasons: 1) strong difference in thermal
regimes; 2) diverse orography; 3) different de-
gree of geological stability (from Archaean grav-
elly barrens in Amurskaya Province to
Quaternary monumental volcanic cones in Kam-
chatka); 4) variability of the climate (from con-
tinental to hyperoceanic); 5) the absence of
continuous ice cover in most part of territory dur-
ing the Cenozoic glaciations; 6) the close both
modern and ancient floristic contacts between
this territory and North America (via Beringia
and Hultenia), East Siberia (including so called
Angarida) and Southeast Asia.

Evidently, so diverse in many respects
territory requires thorough phytogeographic re-
searches that would help to solve some taxo-
nomic and florogenetic problems not only in the
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Introduction

Far East, but also at least in East Siberia and
extra-tropical areas fringing Pacific on the north.
Solution of the latter problems is partly restrained
by the lack of factual information on the distri-
bution of the species in treated area. To a certain
extent this gap is bridged by publication of vari-
ous checklists, especially if more or less detailed
floristic subdivision is available, like it was made
in the last checklist of Russian liverworts (Kon-
stantinova, et al., 2009). Nevertheless, in the lat-
ter case it is even impossible to avoid the
considerable generalization.

In the last 5-8 years the considerable
progress in cognition of taxonomic diversity of
hepatics and their intra-regional distribution in
Russian Far East was reached. Total number of
known taxa was increased for 50%, but for many
provinces the number of species was increased
severalfold: in Commander Islands - 14 times,
Kamchatka Peninsula - 3 times, Kuril Islands - 6
times, etc. The obtaining of the large amount of
the new information as well as critical alalysis of
previously collected materials became a reason
of publication of these maps.

The main goal of this book is publication
of modern data on the species distribution in the
Russian Far East. As far as it is obvious that the
both the understanding of species diversity and
the study of species distribution are endless
processes, the compiling of ideal range maps is
impossible. The present publication reflects the
current state of our knowledge on hepatics areas
in the Russian Far East. Currently we have in-
complete but representative information on
species distribution, and most of maps came to
reflect the real species distribution, but not ran-
domness of collecting. It is assumed that this
book will benefit to preparation of the "Liver-
wort Flora of the Russian Far East" that planned
to be published in the nearest future, and will be
continued by publication of moss distribution
maps for this area.

The field collecting and preparation of
material for publication was partly supported by
Russian Foundation for Basic Researches (grants
06-05-64137,  10-04-00050, 10-04-91150-
['®EH). Making-up of layout was accomplished
by Mr. D.A. Bakalin, to whom I am sincere grate-
ful.



MaTepman n MeTognkKa

MaTepnaJI U METOAMUKA

Poccuiickuit {ansuuit Boctok no agmu-
HUCTPATUBHOMY JEJICHHUIO BKIIOYaeT B ce0s
[Ipumopckuii, XabapoBckuit n Kamuarckuii
Kpasi, AMypckyto, Maraganckyo u CaxanuH-
CKyto obmactu, EBpeilickyio aBTOHOMHYIO
o6macTh 1 UyKOTCKMIT aBTOHOMHBIN OKpyT. Tep-
puTopus TpocTHpaetcs moutd Ha 30° mo mu-
pore, or 71°23’ c.m1. (0-B I'epanba) no 42°18°
c.mr. (XacaHnckuii paiion [Ipumopckoro kpas). 13
3 MutH. KM? 0o01ei mwiomanu, oxkoiio 100000 km?
MPUXOAUTCS HA OCTPOBA, HAMOOJIEE KPYITHBIN 13
KOTOpbIX 0-B CaxanauH. YCIOBHO K OCTPOBHBIM
TEPPUTOPHSIM HEOOXOTUMO OTHECTH 1 TT-0B Kam-
vaTka (1omaas okoao 250000 km?), coeTMHEH-
HBbI Y3KUM, HEOJAHOKPATHO MPEPhIBABIIUMCS
MepemekoM ¢ KOHTHHEHTOM U 00J1alafoluM
octpoBHO# (ropoii (Komapos, 1940).

B camom o6mem Bume (Veregin, 2000)
TEPPUTOPHUSI XapaKTEPU3YETCSI TOPUCTHIM PEJIb-
ehoM M OTHOCHUTCS K CHUCTEME AJBIHICKOMN
ckiaguyaroctu. OJHAaKo, B JIEMCTBUTEIBHOCTH,
KaK Xapakrep peibeda, Tak U BpeMsi 00pazoBa-
HUS OporpapuyecKuX IEMEHTOB CHJIbHO pa3-
HATCSI. 3/1€Ch BCTPEYAIOTCS 3HAYUTENbHBIE I10
MPOTSHKEHHOCTHU N3BECTKOBBIE pU(OBbIE pailOHbI
BEPXHEIOPCKOT0 Bo3pacTa ¢ ropamu 110 940 m Hax
yp. M. (0-B Caxanun; bepcenes, 1982), uzpect-
HSIKOBBbIE OOHaXEHUS MEJIOBOTO MEPUOIa, apXeii-
CKME TPaHUTbl, MACCUBHBIE YETBEPTUUYHBIE
BYJIKaHUYECKHE COOPYKEHUSI Pa3HOIO COCTaBa,
KaK HauWBBICIIMI JCHCTBYIOIINN ByJIKaH EBpasun
KunroueBckast conka, 4700 M Hag yp. M. U 1p.
(puc. 1). Ilpu 3HaYUTENBHON CTENEHU TeHEpaIn-
3anuu Ha J[anbHeM BOCTOKE MOXKHO BBIIEIIUTH 7
KPYITHEWIINX TOPHBIX 00pa30BaHUM, CBEICHUS
10 KOTOPBIM IPEJCTaBICHbI B Tabiuie 1 u oT-
MeueHbl Ha puc. 2. PaBHuHbI Ha [lansHem Boc-
TOKE, KakK NpaBWJIO, HE3HAYUTEIbHBl 10
iomaau. Hanbonee kpynHbIil yuacTOK paBHUH-
HOTO pesbeda npeacTasiseT coOoi JoIMHA PEKU
AmMyp u ee npuTokoB (peku Yccypu, 3es, Cenem-
oxa u ap.). U3 apyrux Oonee uim MeHee KpyTi-
HBIX PaBHUH HEOOXOMMO OTMETUTH JIOJIMHBI PEK
Vna (XabapoBckuii kpaii), [lemkuna, KamuaTka
(Kamuarckuii kpait), Anaasips (UykoTckuii aB-
TOHOMHBIH OKpyT). Takxke npeodnagaronM paB-
HUHHBIM penbedoM XapaKkTepu3yroTcs 3anaaHo-

75° 70° 65° 60°

170°

180°

130° 140°
Fig. 1. Some geological formations in the Russian Far
East (extraction from the Geological Atlas of
USSR, 1968). 8888 - Quaternary tufa and clinkers.
; intrusive granites. Z5 - Cretaceous system.
—— - Tectonic contacts

Kamuarckast HU3MEHHOCTh U CEBEpHasi TPETh O-
Ba CaxaJiuH.

B psine ropHBIX pailoHOB pa3HOOOpa3ue
TUIIOB MECTOOOUTAHUH CYIIECTBEHHO MOBBIIIIA-
€TCsl HE TOJIBKO 3a CUET M3MEHCHHS PEKHMOB
BJIQJKHOCTH U TEMI000€CIEUEHHOCTH 10 BLICOT-
HOMY I'PaJIMEHTY, HO U U3-3a MPOSBIECHUI COBpE-
MEHHOTO ByJKaHHM3Ma U OJICACHEHUM, a TaKKe
KOMIIJIEKCA CBSI3aHHBIX C HUMHU siBiIeHui. Jlen-
HUKH ceBepHee 60° c.Il. pa3BUTHI HAa BBICOTAX
6onee 2000 M Hax yp. M., Ha XpeOTe J[KyrmKyp
u n-oBe Kamuarka ot 2000 1o 3000 M Hax yp. M.,
B 3aBHCHUMOCTH OT CPEIHETO0BOI0 KOJIMYECTBA
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MaTepman n MeTogunka

Table 1. The greatest mountain systems in the Russian Far East.

Name The orientation and the length, km The highest point, m alt.
Sikhote-Alin Range South-north, 1200 2090 (Tordoki-Yani Mt.)
Bureinskij Range Southwest-northeast, 400 2295

Dzhugdzhur Range South-north, 700 1906 (Topko Mt.)

Kolymskoye Upland Southwest-northeast, 1300 2292

Chukotskoye Upland West-east, 450 2320

Sredinnyj Range South-north, 1200 4700 (Klyuchevskaya Sopka vlc.)
Koryakskij Range Southwest-northeast, 880 2562 (Ledyanaya Mt.)

ocankoB (cMm. bakamuu, 2009). MHoronetHe-
MEp3JIblE TPYHTHI, YACTO COIPOBOXKIAIOIINECS
3HAYUTENbHBIM JIOKAJIbHBIM MOBBIILIEHUEM BIIaX-
HOCTU TIOYB, PACIpPOCTPaHEHbI MOYTHU IMOBCE-
MECTHO ceBepHee S7° C.111., FKHEE BCTPEUaroTCs
OCTpOBaMH B ropax o toxHoi KamuaTtku (10
51° c.m1.), mo kpaiinei Mepe 1o 49° c.m1. Ha Ca-
xanmuae (Bakalin et al., 2009) u naxxe nocturaror
43° c.m. B IIpumopckom kpae (r. OabxoBas,
BhIie 1400 M Hax yp. M.). CoBpeMeHHBIN ByJIKa-
HU3M B BUJIE U3BEPKEHUH U Ia30-TUAPOTEPMATIb-
HOM aKTUBHOCTH ILIMPOKO PACIpPOCTPAaHEH Ha
n-oBe Kamuarka u bonbmoit Kypunbsckoii gyre,
IpUHAUIeKAIUX K Tak Ha3blBaeMoMy Tuxo-
OKEaHCKOMY KOJIblly OTHS. XapakTep U cujia
BJIMSIHUS BYJKaHUUYECKUX IPOSIBICHUNA U COBpe-
MEHHBIX OJIe[IeHeHUI Ha (hopMHUpOBaHUE PIOPHI
MIEYEHOYHHUKOB onucaHbl HaMu panee (Bakalin,
2006; bakanun, 2009; Bakalin et al., 2009).

Knumar Ha onucbiBaeMo# TeppUTOpPUU
BapbUpYyeT OT HOJISPHOIO A0 YMEPEHHOTO, BKITIO-
Yaromiero CyOapKTHUECKUI U TYMUTHBIA KOHTHU-
HEHTAJIbHBIA C CyXOoll 3HMMOH (MYCCOHHBIN)
kimuMatel. CpeHsisi TeMIeparypa caMoro X0JIo -
HOTO Mecsa (SHBaph B OOJBIIMHCTBE PaliOHOB
u (eBpanb Ha ocTpoBax THUXOro okeaHa) U3Me-
Haetca ot -4°C na Komangopax u -7°C Ha
10xxHOM Caxanuue u KypuibCckux ocTpoBax 1o -
34°C Ha TeppUTOPUSIX, IPUIIETAOLIUX K aKBAaTO-
puun  CesepHoro  JlemoBuroro  okeasa.
Temneparypa camoro Temioro mecsina (Mrib
WM aBrycT) usmensiercs ot +24°C ua rore [Ipu-
MopcKoro kpas 10 +3°C Ha apkTHUecKoM moode-
pexbe. CpeaHeronoBoe KOJIMUYECTBO OCA/IKOB
Bapbupyet oT 200 mm 10 1400 MM, 3aKOHOMEPHO
YBEJIMUYUBASACH K I0TY U Ha ocTpoBax. OTMeTuM,
YTO UMEIOIINECS JIaHHBIE 110 KOJIMUYECTBY OCa-
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Fig. 2. The greatest mountain systems in the Russian Far
East.

KOB M TeMIIepaType MOJyueHbl MOYTH UCKITIOUU-
TEJIbHO Ha METEOCTAHIIUAX, PACTIONOKEHHBIX He-
MHOTHM BBIIIE YPOBHS MOpS, U TOTOMY HE
OTpa)kaloT KJIMMaT B Topax, IJe KOJUYEeCTBO
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OCaJIKOB YBEIIMYMBAETCS B Pa3bl, a TEMIIEpaTypa
3HAYUTENILHO MOHMXAETCs (CM. HH(OPMAITHIO 110
Kamuarke u mpuneratomum octpoBam B baka-
nuH, 2009).

[TonpiTKM paiioHupoBaHus (HIOpPHI poc-
cuiickoro JlansHero Bocroka npeanpuHuMannch
HeonHokpatHO (Taxramxksan, 1978; Kpecros,
2005; Kpecros, 2006 u ap.) 1 0XBaThIBAIH POC-
cuiickuii JlanpHu BOCTOK MOIHOCTHIO MIIH Ya-
CTUYHO. Bce  omyOnMMKOBaHHBIE  CXEMBI
HeujeadbHbl U, HECOMHEHHO, B JlaJIbHEHIIIEM
OyIyT MpeIoKEHbI HOBBIC BAPUAHTHI PAOHUPO-
BaHUs. OCHOBHBIE CJIOXHOCTH, C KOTOPBIMHU
CTaJIKUBAIOTCS UCCJIEIOBATENN IO HACTOSIIETO
BPEMEHH U OyIyT CTaJIKUBATHCS B OJMxKauIeM

OyayiieM, CiIeayIomue:

1. HemocraTok koHKpeTHOW WH(MOpMa-
MU O PACTIPOCTPAHEHUH BUJIOB TIO JIOKAJIBHBIM
¢dnopam. Ecnu mokpsITh TeppuTopHio JlansHero
BocTtoka ceTbro KBaApaToB ¢ MIMPUHON CTOPOHBI
100 kM, TO B psizie €€ KBaJApaToB HUKOT/IA HE TIPO-
M3BOAWINCH COOPBI Ja)Ke COCYIUCTHIX pacTe-
Hui. Curyanus ¢ MOXOOOpa3HBIMHU, KaK U
CJI€1I0BaJIO OXKMJIaTh, elle miadeBHee. Hexoro-
pble palilOHBI U3YYEHBI KPaliHE HEYIOBJIETBOPH-
TEJIBHO. s OrpPOMHOM TEPPUTOPHUH
Konsimckoro Haropss, ykassiBaeTcs aumb 96
BUJIOB NIEUCHOYHUKOB, MPUYEM OOJIBITHHCTBO HX
U3BeCTHO Juuib U3 1-3 Touek (bmaromarckux,
Hyna, 1988 u np.). EcTecTBeHHO, Ka)K710€ MECTO-
HaxXOXKJICHHE HMEET OMpeJeJCHHOEe 3HAYCHUE
MIPU COCTABIICHUU KapT apeasioB, HO UMEIOIIAsICs
uH(OpMAIHS B 1[EJIOM MaJIO MPUTOAHA ISl UC-
MOJTb30BaHUS TIPU (UTOTrEOTpaUIECKOM pai-
OHHUPOBAHUHU.

2. Bce nmeromuecs cxeMbl pailOHUpOBa-
HUSI IOCTPOEHBI HA OCHOBE aHAJIN3a PacupocTpa-
HEHHUS TOJBKO COCYIUCTBIX PACTEHMH, XOTS
€CTECTBEHHO, YTO 3aKOHOMEPHOCTH pacIpeese-
HUS TAKCOHOB B PETMOHE U T'€HE3UC KOHKPETHOM
(bopbl 0TpaXkaroTCsl HE TOJIBKO B paclpe eI HUN
COCYIUCTBIX PacCTeHM, HO U MOXOOOpa3HbIX U
JUIIAWHUKOB, KaK MHHUMyM. Mamo Toro,
MMEIOTCSl OCHOBaHMs I0JIarark, 4yTo Onarogaps
MEJIKMM pa3MepaM U MOMKUIOTUIPUIHOCTH MO-
X000pa3HBIX U JIMIIAHHUKOB U UX CIIOCOOHOCTH
NepeKnUBaTh HEOIAronpUsATHbIEC IEPUOABI B pa3-
HOTO pO/ia MUKPOHHMIIIAX, Oprodiopa 1 JINXEHO-

OMoTa COXpaHSIOT B CBOEM COCTaBE Topaszio
OOJIbIIIE PEIMKTOBBIX JIEMEHTOB, OTPAKAIOIINX
UCTOPHIO (IIOPBI. DTO PEATIONOKEHUE HATYISITHO
MOJITBEPKIACTCS MMOBBIIICHHOM, IO CPABHEHHIO
C COCYIHMCTBIMH PACTCHUSIMH, JIOJICH CyOTpOITH-
YEeCKHX BHJIOB BO (uiope poccuiickoro JlampHero
Boctoka (neuenounuku - 9%, mxu - 8%, cocy-
nucThie pactenus - <2%; bapayHos u ap., 2008).
Kak ormeuaer R.M. Schuster (1983: 465): "The
diminutive bryophytes, therefore, potentially
offer a better clue to the solution of phytogeo-
graphical problems than do many vascular
plants".

3. Uctopuuecku CIoKUBIIAsACS BbICOKAs
reTepOreHHOCTh (UIOPUCTUYECKOTO COCTaBa pe-
ruoHanbHbIX (uiop. bnaromaps orcyTcTBHIO
CILJIOIIHOTO JIEOBOTO IIUTAa BO BPEMsI MOCIIEI-
HEro OJIEJICHEHUS, HE IMPOUCXOJUIO OJHOMO-
MEHTHOTO 3aCeJIeHUs TEPPUTOPHUHU, B OTIUUHE OT
OOJBIIMHCTBA PETHOHOB ceBepHOU EBporibl, Ha-
npuMep. Tak, Ha rore poccuiickoro JlaibHero
BocToka HECOMHEHHO HOXKHbBIE U JIPEBHUE dJie-
MeHTHI hi1opel Schisandra n Actinidia oOBuBarOT
CTBOIIBI OOpeanbHoi Picea ajanensis; Sasa cy0-
TPONMUYECKOTO MPOUCXOKEHUSI COCEJCTBYET C
anenuiickumM Lagotis glauca, cyoTponmiecKuit
Eubotrioides grayana o6pa3yer cMelIaHHbIE CO-
00I1IeCTBa C MPEUMYIIIECTBEHHO CyOapKTUIECKON
Empetrum nigrum. To4HO Takke JOKaJIbHO
BCTpPEUAIONINECS PEIUKTOBBIE COOOIIEeCTBa
KPUOKCEPUUECKUX YCIOBUH MOCIEAHETO [TOXO0JIO-
naHus B MarajgaHckoi 00J1IacTH COCEACTBYIOT C
XapaKTEePHBIMU JJIs1 PaBHUH B Te€X K€ PETHOHAX,
COBPEMEHHBIMH ME30-TUTPOGUTHBIMU KOMILICK-
caMu. JTO TOJBKO OJJUH UCTOK F€T€POTreHHOCTH.
Bropoii 3akitouaercs B TOM, 4TO IJIEHCTOLIEHO-
BbIIl MaKCUMyM He ObLT MOCJIETHEN 3HAYUTEIb-
HOU "BeTpsickoil" Giopsl B psine pernoHoB. Tak,
Ha Kamuarke n Kypwuiax, 6marogapst ByJIkaHude-
CKUM HM3BEPKEHUSIM, NEPUOANYECKH MPOUCXO-
JUI0 TPaKTUYECKU IIOJHOE YHHUUTOKEHUE
PacCTUTEIHLHOTO TOKPOBA HAa 3HAUUTEIBHBIX MTPO-
CTPaHCTBaX, 4TO, ECTECTBEHHO, OTKPHIBAJIO ITyTh
JUTSI MHOTOUMCJICHHBIX MUTPAHTOB, KaK U3 OJn3-
JeXalMuX, TaK U U3 JIaJIeKO PacIOI0KEHHBIX
¢op. OcoGeHHO nocaeHee OTHOCUTCS K MOXO-
00pa3HbIM U, MaJIo TOTO, SIBIISIETCS OAHUM U3 yC-
MemHbIX (GaKkTOpoB BCeJeHUss MUTpaHToB. Kak
yka3biBaeT Schuster (1983: 482): "Chance dis-
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persal into "new" areas, even superfertile taxa,
thus must be strictly limited by the nature of the
already present taxa. Only if the area is biotically
unsaturated (e.g. recently elevated volcanic
mountains) or has been biotically depleted (e.g.
much of Europe and Africa during the last 2-3
millennia) does chance invasion and spread by
"foreign" taxa seem readily feasible".

B nononHeHue Kk cka3aHHOMY MPUXO-
JTUTCSI KOHCTaTUPOBATh, YTO BPEMSI IPOHUKHOBE-
HUsI OONBITMHCTBA TAKCOHOB W/WJIA TIEPUO UX
COXpaHEHUsI B KOHKPETHOH JIOKaIbHOU (hiiope B
OOJBIIMHCTBE CIIy4aeB HE pa3pelieH. Pemenue
€ro CIIeP>KMUBAETCS HEIOCTATKOM JaHHBIX MaJieo-
0OTaHWYECKUX WM MOJIEKYISIPHO-TEHETUYECKUX
WCCIICTOBAaHMM, a Pa3MBIIIUICHHUS, OCHOBAHHBIE Ha
COBPEMEHHOM PaclpOCTPaHCHUH BHJIa (KOTOPOE
€Il ¥ OKa3bIBAETCSI BO MHOTHX CIIy4asiX MaJOu3-
YYEHHBIM), TOPOW BeChbMa HEOJHO3HAUHBI (CM.
bakanun, 2009).

4. ITockonbKy ¢uiopa ecTb COBOKYITHOCTh
BHUJIOB KAaKOW-THMOO TEPPUTOPHUH, TO TPH IO-
cTpoeHuu ¢urtoreorpaguueckux Kiaccupuka-
UMM JIOTUYHO BKJIIOYEHHE BCEX BHUJOB,
BCTPEUAIOIINXCS B KOHKPETHOM paiioHe, B pac-
cmotrpenue. OJIHAKO Ha Jelie 3TO 000pauynuBaeTCst
B TOPHBIX pailOHax pa3Ma3bIBAHUEM IIMPOTHBIX
XapaKTepUCTHK 3a CUET NPUBHECEHHUS CBOEH
JIOJI BUJIaMH, BCTPEUAIOIIMMHUCS B TIOSICAX TOP
BbIIIE YPOBHS 30HAJIbHOM PAacTUTENbHOCTHU, U,
CJIEJIOBATENbHO, HEECTECTBEHHOM MepeABIKKOM
TpaHull MeKIY (QIOPUCTUYSCKUMU paiOHAMH C
ceBepa Ha tor. OCOOCHHO YacTO 3TO CIy4aeTcst
MPY MPUBJICUCHUH MAaTEMaTUUE€CKOTO aHaJINn3a.
[Ipumeuarenen cleayomMUd MNpUMeEp: SIOH-
ckumu uccnenonarensimu (Tatewaki, 1933 u op.)
u caenyromumu 3a HUMH A.JL. TaxTtamxsHom
(1978) u I1.B. KpecroBeiMm u 11p. (2004), Opas-
UM, 3a OCHOBY CTENEHb MPOJBIIKCHUS
"HKHBIX" BUZOB Ha CEBep, TpaHuiia Mexy Boc-
TouHOa3uarckon u L{upkymOopeanbHoil Gropu-
cThueckumMu  obnactamu  Ha  CaxanuHe
nipoBoamiiack o tunuu Imuara, paznenstomeit
OCTpOB MPHUOIU3UTENHLHO Ha JIBE PABHbIE YaCTH.
[IpoBeneHHbIN M031HEE MaTEMaTHYECKHI aHATTN3
I1.B. KpectoBa (2005) mokazan, 4To IOXKHas
yacTh CaxajuHa HE MOXET OBITh OTHECEHa K
Boctounoazuarckoi hropucTudeckoit 00nacTu.
Taxum 00pa3zom, y4eT IpaHUl] CEBEPHBIX BHJIOB
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Ha [OTe B TOPHOM peibede 3HAYUTEIHHO CMa3bl-
BaeT KapTUHY, XOTs, JaXKe MPU TAKOM ITOIXOJIEe
"oroxxHeHue" [lpumopckoro kpast (re apKToasb-
MUICKUX BUJIOB OY€HBH Maji0) TOBOPUT 00 OCO-
OCHHOCTSIX TeHe3uca JTOW TEPPUTOPUH B
cpaBHenuu ¢ lOxupME Kypumamu, Hampumep.
Kakum 00pa3oM B JaHHOM cily4ae COBMECTHTH
AKCTIEPTHYIO OLIEHKY W aHAJTUTHYECKHUE BBIYHC-
JICHHS TTOKA TIPEJICTABIISETCS HE BIIOJTHE SICHBIM.
O6a criocoba 10 onpeaeIeHHOM CTENeH! 0O~
HAIOT JIpYT pyTa U, B ONPENEIICHHON CTEIEHH,
APYT IpyTa UCKITFOYAFOT.

OCHOBHBIE CXeMBbI paHOHUPOBAHUS TTPE/I-
CTaBJICHBI Ha PUC. 3 ¥ KPaTKO 0OCYKICHBI HUXKE.
[TomuepkHy, 4TO MHOM pacCcMaTpUBAKOTCS TOIBKO
dbopuctuueckue paioHupoBaHus. PazHoro pona
O0oTaHWKO-Teorpaduyeckne  paioHUPOBAHUS
ocrarorcs "3a kagpom". OCHOBHOE OTJINYHE paii-
OHHMPOBAaHWI BBITTOJITHCHHBIX Ha OCHOBE PaCTH-
TETLHOCTH COCTOUT B IIPHUIaHUU OOJIBIIIETO Beca
(hM3HOHOMHYECKOMY OOJIMKY COOOIIECTB, YEM UX
(hIIOPUCTHYECKOMY COCTaBy. A IOTOMY BO BCEX
(cm., mHanpumep, KOpueB u mp., 1978) stux cu-
cTeMax BbIIETSIETCs (1 BITOJIHE OITPaBIaHo) ApK-
THKa, KaK 00J1acTh C MpeodalanueM TYHAPOBBIX
coobmiecTB. B 1o e Bpemst B cxemax (iopucTu-
YECKOT0 CHUCTEMBI (10 KpaiHe#l Mepe, Mo cocy-
JUCTBIM PACTEHUSIM M TIO0 TEYEHOYHHKaM)
BbIJIEJICHUE €€ HE CTOJIb OYEBUIHO.

Uccnenoanus ¢opsl Kypriibckux oct-
POBOB, NPOBE/ICHHBIE SITMTOHCKUMHU HCCIIE0BaTe-
JIaMu emie B koHIe 19 - magane 20 BEkos,
MOKa3aJIM 3HAYUTENIbHYI0 Pa3HULy MEXIY JIO-
KaJIbHBIMU (hJIOpaMU CEBEPHBIX U FOJKHBIX YacTel
apxurnesnara. 9T0 BbIPa3WIOCh B pa3rpaHUuEHUU
WX Ha JIBE 4acCTW Mo JUHUU Musbe (HazBaHUE
npemioxeHo Tatewaki, 1933). CeBepHas yacTh
ObuTa oTHeceHa Kk Subarctic (v northern bo-
real) Region, u roxxHas - k Temperate East Asian
Region. B Tom xe rony E. Hultén (1933) mpen-
CTaBUJI CBO€ BHUJICHHE TPAHULIBI MEXAY JBYMS
dnopuctryeckumu npoBUHIUAMHU. [1o ero MHe-
HHUIO, TpaHua Mexay Kamuarckoi u SAAnoHckoi
MPOBUHIUSAMM ITPOXOJUT B pailoHe 0-BoB Keroi
U YIIUILIHP.

@.b. llImuarom (Schmidt, 1868) mpu nc-
cienoBaHuu o0-Ba CaxasiiH ObUIO OTMEUEHO, YTO
(hII0pBI F0KHON M CEBEPHOM €ro JacTed 3Ha4Yu-
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130° ' 140°

TeNbHO oTanuatorcs. Bes Teppuropus Caxannna
ObLTa pa3zenieHa UM Ha JIBE YacTH - CEBEPO-BOC-
TOYHYIO OKpaWHy OCTPOBA U BCIO OCTABIIYIOCS
9acTh. JTa KOHIIENHUS Obljla BOCTIPUHSATA SITIOH-
ckuMu uccienoparensmu Miyabe u Tatewaki
(1937), koTopbIie yTOUHWIH (CEPHE3HO N3MECHHB)
MOJIOKEHNE TPAHUIIBI U MIPEIIOKHUIN HA3hIBATh
ee nuHuen llImuara, cuuras ee MOrpaHUYHON
Mex 1y IByMsl (prropucTrueckumu odnactsamu. B
00X YepTax, ¢ UX BBIBOJIAMH COTJIACHUIINCH
Kpecros u ap. (2004).

Mtuoro (bakanun, 2009) Ha ocHOBE aHa-
732 PacpOCTPaHCHHUS IEYCHOYHUKOB OBLIT Clie-
JIaH BBIBOJ O TOM, YTO MEXOOJacTHAas TpaHHIIA

Fig. 3.
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The various views for floristic subdivision of
treated area

Schmidt-line (Miyabe, Tatewaki, 1937)
Miyabe-line (Tatewaki, 1933)

The border between Kamchatka and Japanese
floristic provinces (Hultén, 1933)

The border between East Asian and Circumboreal
floristic Provinces (bakamuu, 2009)

The border between East Asian and Circumboreal
floristic Provinces (Kpecrtos, 2005)

The border between North Korean-Hokkaido and
Manchuria Districts of East Asian floristic
Province (Kpectos, 2005).

The border between North Boreal and South Bo-
real sub-Provinces of Boreal floristic Province
(Kpecrog, 2005)

The border between East Asian and Circumboreal
floristic Provinces (TaxtamxsH, 1978)

The border between Okhotsk-Kamchatka (to the
East) and North-East Siberian districts of Circum-
boreal floristic Province (Taxtamxksn, 1978)

The border between Transbaikalian
(Zabaikalskaya) (to the South) and North-East
Siberian (to the north) districts of Circumboreal
floristic Province (Taxtamxsn, 1978)

The border between Okhotsk-Kamchatka (to the
South) and Arctic (to the north) districts of Circum-
boreal floristic Province (Taxramxksin, 1978)

The border between Sakhalin-Hokkaido (to the
East) and Manchurian (to the West) districts of Cir-
cumboreal floristic Province (TaxramksH, 1978)
The border between East Asian and Circumboreal
floristic Provinces (Maubities u ap., 2000)

The border between Upper Amur continental (to
the West) and Manchurian continental (to the East)
districts of East Asian floristic Province (Maunbi-
meB u ap., 2000)

The border between Sakhalin oceanic (to the
North) and Manchurian continental (to the South)
districts of East Asian floristic Province (MabI-
meB u ap., 2000)

The border between Sakhalin oceanic (to the
North) and Kamchatka oceanic (to the South) dis-
tricts of East Asian floristic Province (Manpbimies
u ap., 2000)

The border between Okhotsk oreo-hypo-arctic (to
the South) and Chukotka arctic (to the East) dis-
tricts of Circumboreal floristic Province (Maisi-
mesB u 1p., 2000)

The Eastern border of Manchurian continental dis-
trict of East Asian floristic Province (Manbimes u
ap., 2000)

The Southern border of Sakhalin oceanic district

of East Asian floristic Province (Mamnsimes u ap.,
2000)
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Materials and methods

JIOJKHA ITPOXOUTD I0KHEE, TPUOIU3UTEIBHO 110
45 napannenu B [IpuMopckom kpae u jaasiee mo
nponuBy Jlanepy3a mexy octpoBamu CaxaiuH
n Xokkaijgo u HOxHo-KypuibckoMy mposuBy,
Mexay o-samu Kynammp u Xokkanno. Takas pa-
IVKaJIbHAs TIepeIBIKKA TPAHUIIBl Ha IOT OblIa
o0ycIioBIIeHa ABYMsI IPUYMHAMU: OOJIBILEH, yeM
y COCYOUCTBIX PpAaCTEHHUH, NPeIpacroiOKeH-
HOCTBIO (PpaKIMif TEYEHOYHUKOB BO (PIIOPE TATO-
TeTh K Oomnee ceBepHbIM (ropam (Preston, Hill,
2000; Bakalin, 2010) 1 yueToM NpOHUKHOBEHUS
Ha 10T "ceBepHbIX" BHJIOB, YTO, €CTECTBEHHO, B
TOpPHBIX palloOHaX NMPUBOAMT K "OCEBEPHEHUIO"
COBOKYITHOM (DJIOPHI.

B 2005 r. I1.B. KpectoBbiM ObL1a 011y0-
nKoBaHa ctarbs "lIpennoxenus k Gropuctuye-
ckomy paiionupoBanuto CeepHoil A3um Ha
OCHOBE CPaBHHUTEJIBHOTO aHAIM3a (JIOp Ha POJIO-
BOM ypoBHe". DTo nepBasi paboTa, B KOTOpPOH Ha
OCHOBE CTaTUCTUYECKON 00paOOTKH TUTaHTCKOTO
MaccuBa JaHHBIX OblJa anpoOHpoBaHa U yTOU-
HEHa IIpeIblIy1las CXeMa, IpeacraBieHHas Tax-
tajpksiHoM (1978). Ha Jlansnem Boctoke Poccun
aBTOPOM, Kak M TaxTaKsIHOM, BBIAEIAETCS JBE
obnactu: Bocrounoasuarckast u bopeanbHast (y
TaxramxsaHa, TuT. cod. - L{lupkymbopeanbHas).
Bopeanbhas obnacts Ha JlansHem Boctoke mon-
pasnensercst aBTOpoM Ha JBe nopodnactu: Cese-
pobopeanbhas u FOxxnobopeanbHas. Kak BugHo,
B CpPaBHEHUHU cO cxeMou TaxramksHa rpaHula
MeX]y 00JIaCTSIMH 3HAYUTEIHLHO CMEIIIeHA K IOTY.
Ona npoxoauT BOIH3H I0KHOM OKOHEYHOCTH Xa-
0apoBCcKOro Kpas, Mexay o-Bamu CaxanuH u
Xokkaiino u ooxoaut o-B Kynamup u Mamnyto
Kypunsckyto rpsay ¢ cesepa. IlepenBuxky rpa-
Hutbl K tory aBrop (Kpecros, 2005: 37) 00b-
SCHsIET ()aKTOM yKe YIOMMHABIIEMCS BbILIE, a
WMEHHO TE€M, 4TO "B MPOBEICHHOM B JIAHHOM pa-
00Te CTaTUCTUYECKOM aHAJIN3€ YUYUTHIBAETCS HE
TOJIKO TPOHUKHOBEHWE "FOKHBIX'" BHJIOB Ha
ceBep, HO U "ceBepHBIX' Ha 1OI. B pamkax poc-
cuiickoro [lanbHero BocToka BocTOYHOA3MaT-
cKasi 00JacTh Ipe/ICTaBlIeHa OIHOM MPOBUHIIUEH
- ManbpwKypo-XOKKailICKOM, KOTOpasi peIBapu-
TEJBbHO MoJpa3eisieTcs Ha qBa okpyra: CeBepo-
KOPEHCKO- XOKKaACKUI 1 MaHBUKYpCKUIN».

B HemaBHO OIMyOJIMKOBAaHHOM CITHCKE
neueHouHUKOB Poccum (Konstantinova et al.,
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2009) ucnonb30BaHO pailOHUPOBAHUE, SBIISIO-
ieecsi KOMIIPOMHCCOM MEXAY: a) aIMUHUCTpa-
TUBHBIM U (IIOPUCTUYECKUM PAaHOHUPOBAHUEM,
0) opucTuyeckoii crieuPpUIHOCTHIO palioHa U
ero pasmepoM. [anbHuii BocTok noapasneinen
Ha 8 paifoHoB: 1) bepunruiickuii, B pamkax be-
PUHTUHCKON MPOBUHIIMN ApPKTHYECKOUW (ropu-
ctuueckoir oomactu (FOpues u ap., 1978); 2)
UyKOTCKUH, BKIFOYAIOIINN 10T YyKOTCKOIO aBTO-
HOMHOTO OKpyra 1 Kamuarckuii kpaii B pezenax
MaTepUKOBOM yacTH; 3) MarajaHnckui, B TpaHu-
max MaragaHckoi o0macTu U 4acTtu Xabapos-
CKOTO Kpas, ceBepHee VYICKOH TyObI; 4)
Amypckuif, B paMmkax AMypckoit o6rnactu,
EBpelickoro aBTOHOMHOIO OKpyra, I0)KHOM OKO-
HeyHocTH XabapoBckoro kpas u [Ipumopckoro
Kpas ceBepHee 45 napasieny; 5) CaxaauHCKU:
0-B CaxaJluH 1 puJieraronye octpona; 6) Kam-
yaTckuii: n-oB Kamuatka, Komangopsl u Ky-
puiIbckue ocTpoBa ceBepHee Cumyiupa; 7)
HOxHo0-Kypunsckuii, Bkitouaromuii Manyro Ky-
PHIIbCKYIO IyTY U BCE OCTPOBA FOKHOW OKOHEY-
HOocTU bonbioi ayru HaunHas oT Cumyimpa;
8) IIpumopckuii: 10kHast OKOHEUHOCTH [Ipumop-
CKOro Kkpas. Bce ykazaHHbIe pailOHBI [UI Iede-
HOYHMKOB OBUIN BBIIETICHBI HA OCHOBAHHH JIUIIIb
MIPEIOI0KEHUH U IPAaHUIIBI TIIATEIBLHO HE MTPO-
BEPSUIUCH.

Materials and methods

The Russian Far East includes the Pri-
morsky, Khabarovsky and Kamchatsky Territo-
ries, the Amurskaya, Magadanskaya and
Sakhalinskaya Regions, the Jewish Autonomous
Region and the Chukchi Autonomous District.
The Russian Far East stretches from 71°23° N
(Gerald Island) to 42°18’ N (the Khasansky Dis-
trict in the Primorsky Territory). Ca. 100.000
square km of 3.000.000 of the total area are the
share for Islands, with the larger being Sakhalin
Island (ca. 1000 km length). Conditionally, to the
insular territories Kamchatka Peninsula having
insular flora (Komapos, 1940) should be referred.
It is connected with continental Asia by narrow
and unstable isthmus with the flat relief.
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In general terms the Russian Far East is
characterized by mountainous relief and refers to
the system of Alpine orography (Veregin, 2000).
However, both the local relief feature and the for-
mation time of orographic elements are signifi-
cantly varied. For example, in the Russian Far
East are occurred both limestone reef area of the
Upper Jurassic period with the mountains up 940
m alt. (Sakhalin Island: bepcenes, 1982), massive
Quaternary volcanoes (like Klyuchevskaya Sopka
volano - the highest active Volcano in Eurasia),
Archaean granites, large sedimentary areas, etc.
(fig. 1). With a considerable degree of generaliza-
tion, seven mountains systems are possible to as-
sign (Table 1; Fig. 2). The plains in the Russian
Far East are not large. The greatest plain area in
our territory is situated in Amur River valley and
some tributaries of the latter (parts of valleys of
Ussuri, Zeya, Selemdzha Rivers, etc.). Other
more or less large plains are situated in Uda River
Basin (Khabarovsk Territory), Penzhina and
Kamchatka River valleys, West Kamchatka Plain
(Kamchatka Territory), Anadyr' River valley
(Chukotsky Autonomous District) and northern
third of the Sakhalin Island (Sakhalin Island)..

The habitat diversity in some mountains
systems is additionally increased due to modern
evidences of volcanism and glaciations. The gla-
ciers and glacier’s complexes of vegetation to the
North of 60°N are occurred at the elevations ex-
ceeding 2000 m alt., in Dzhugdzhur Range and
Kamchatka (51-60°N) they are started from 2000-
3000 m alt. (depend of annual precipitation, see
bakamun, 2009). The permafrost grounds (fre-
quently are accompanied by local overwetting)
are occurring almost everywhere to the North of
57°N, but to the South are distributed locally in
mountains, to the southern Kamchatka (51°N),
Central Sakhalin (at least 49°N) and South of the
Primorsky Territory (43°N, Olkhovaya Mt.). The
modern evidences of volcanic activity (eruptions,
gas- and hydro-thermal activity) are widely dis-
tributed in Kamchatka Peninsula and the Greater
chain of the Kuril Islands, belonging to the Pacific
Ring of Fire. The influence of the latter evidences
to the genesis of the hepatics flora was partly de-
scribed previously (Bakalin, 2006; bakanuw,
2009; Bakalin et al., 2009).

The climate in the treated area is varied
from Polar to Humid microtherm, including Sub-
arctic and Humid continental with the dry winter
(moonsoon type). The coldest month (January in
the continent and February in Pacific Islands)
temperature average varies from -4°C in the
Commander Archipelago and -7°C in the South
Sakhalin and Kurils to -34°C in the territory ad-
jacent to basin of the Arctic Ocean. The warmest
month (July or August) temperature varies from
+24°C in the south of Primorsky Territory to
+3°C in the Arctic coast. The annual amount of
precipitation varies from 200 to 1400 mm per
year, logically increasing from North to the South
and from continent to islands. It should be men-
tioned, that data both on temperature and precip-
itation were obtained in the meteorological
stations situated near sea level and thereby do not
reflects the climate in the mountains (see also ba-
kanuH, 2009).

The efforts to classify the flora of the
Russian Far East were attempted repeatedly
(Taxtamxsan, 1978; KpecroB 2005; Kpectos
2006, etc.) and covered the complete or part of
territory. All of the published schemes are not
ideal and some new variants will be proposed in
the sequel. The main troubles prevent to the com-
pleting of exhaustive classification are following:

1. The incompleteness of factual informa-
tion on the species distribution in local floras.
Even for vascular plants, say nothing of
bryophytes, there are not data on distribution for
some squares 100X100 km. Some large areas are
studied quite insufficiently. For example, for
large Kolymskoye Upland 96 species of liver-
worts are only recorded, and the majority of them
are known from 1-3 localities (bnaronarckux,
Hyna, 1988, etc.).

2. All available classifications are based
on the vascular plants distribution patterns, de-
spite the local flora characteristics are also re-
flects in bryophytes and lichens component at
least. Moreover, there are grounds to think (due
to small size, poikilohydricity of bryophytes and
lichens as well as the ability to survive the unfa-
vorable periods in small niches) the bryoflora and
lichenobiota are keep in their composition con-
siderable more relict elements, which reflects the
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flora genesis in the territory. In the other words
(Schuster, 1983: 465): "The diminutive
bryophytes, therefore, potentially offer a better
clue to the solution of phytogeographical prob-
lems than do many vascular plants”.

3. The historically established high het-
erogeneity of floristic composition in regional
floras. Due to absence of continuous ice cover in
the glaciations periods, there was not simultane-
ous flora invasion, as it occurred in many regions
of the northern Europe. As the result, some south
and ancient flora elements, like Schisandra and
Actinidia clasped Picea ajanensis, having mostly
Siberian distribution; Sasa of subtropical origin
is combined with alpine Lagotis glauca, etc. are
occurred in the south of treated area. Similarly,
locally occurring relict cryo-xeric communities
of the last cool period in the Magadanskaya
Province are located near modern meso-hygro-
phytic complexes. The described above reason of
heterogeneity is only the first.

Secondly, the last glaciation was not the
last shock for the flora in some districts. After-
wards, sequence of volcanic eruptions in the
Kamchatka and the Kurils destroyed the flora to
a considerable degree in the some other of the lat-
ter regions. Those events opened the way for
many migrants from near and distant floras. The
latter incidents are one of success factors for in-
vasion of new species. As it was written by R.M.
Schuster (1983: 482): “Chance dispersal into
“new” areas, even superfertile taxa, thus must be
strictly limited by the nature of the already pres-
ent taxa. Only if the area is biotically unsaturated
(e.g. recently elevated volcanic mountains) or has
been biotically depleted (e.g. much of Europe
and Africa during the last 2-3 millennia) does
chance invasion and spread by “foreign” taxa
seem readily feasible”.

Additionally, it has to state, the problems
of the time of invasion of the majority of taxa to-
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and/or their period of remaining in the local flo-
ras are not solved in most cases. The solution is
restrained due to absence of paleobotanical or ge-
netic researches.

4. Since flora is the complex of the
species of the territory, it is logical to include the
total specific diversity into consideration. Unfor-
tunately, in practice this logic turn out by spread-
ing of latitude characteristic of the flora in
mountainous landscape. In the latter case many
species growing above zonal communities
should be included into flora complexes. This,
consequently, results in unnatural shifting of the
borders from the North to the South. This situa-
tion is especially frequent if mathematic analysis
is used. The next example is notable. Japanese
botanists (Tatewaki, 1933, etc.) and following
them Krestov et al. (Kpectos, 2004), took into
consideration degree of migration of the "south-
ern" species to the North, and placed the border
between East-Asian and Circumboreal Floristic
Regions in the Central Sakhalin. On the contrary,
statistic analysis conducted by P.V. Krestov (Kpe-
ctoB, 2005) showed southern part of Sakhalin
should be included to Circumboreal Region too.
The both methods are mutually complimentary
and exclude each other at the same time.

The most popular schemes of floristic
subdivision of the Russian Far East are presented
in the Fig. 3. It should be noted, I consider floris-
tic subdivision only, but not various botany-ge-
ography and geobotany classifications. The main
difference of the former classification is the im-
pacting of greater value to community appear-
ance, rather than floristic composition. Therefore,
for example, in the most of the geobotanical clas-
sifications the Arctic Region is distinguished
(area with tundra vegetation dominancy; see
FOpues u ap., 1978). On the contrary, separation
of Arctic as an independent region is hardly evi-
dent, basing on bryophyte floras at least.
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HUcTopus uccieaoBaHus Gpiopsl
Ne4YEeHOYHUKOB POCCHUUCKOI0
JlasbHero BocToka

[To uctopum uccienoBaHus MEYCHOUHH-
KOB poccuiickoro J[ansaero Boctoka, 11st 6051b-
IIMHCTBAa PETHOHOB, UMEETCs HEOOJIBIION, HO B
3HAYUTEIILHOW Mepe TOTHBIN, IepeYeHb MyOH-
kanui. [Ina YykoTcKoro aBTOHOMHOIO OKpyra
OYEPK MO UCTOPUU HU3YyUEHHS] MOXOOOpazHbIX
onyonmukoBan O.M. Adonnnoit (2000). [ns n-
oBa Kamuarka u nmpuiierarorux oCTpoBOB TO e
camoe caenano B.A. bakamunbeim (2009). He-
JTABHO TaK)Ke OMyOJIMKOBaH 0030p MCTOPUU HC-
CJIeIOBaHUS TMEYEHOYHUKOB MOX000pa3HBIX
HOxnup1x Kypunsckux octpoBoB (Bakalin et al.,
2009). Ilo IIpuMopckoMy Kparo MCUEpIIBIBAIO-
mas uapopmanus npuseaeHa C.K. I'ambapsu
(1992). Erw xe omucaHa HCTOpUS H3YUYCHHS
MEYECHOYHUKOB Bcero rora JlaapHero BocTtoka
Poccuu (Amypckast 065acTb, 10KHast 4acTh Xa-
6aposckoro kpas, [Ipumopckuii kpaii, Caxanus-
ckas oonacte; ['ambapsH, 1993). K coxanenuro,
nmocneaHss myOnuKkanus Oblla MpecTaBicHa B
boranunueckuii )xypHai, HO Obli1a OTKJIOHEHA, 110
HESICHBIM MTPUYMHAM U BBIIILIA B BUJE IPETPUHTA
HEOOIBIIUM TUPAKOM Ha Oymare MmiIoxoro Kade-
CTBA.

B o0mux ueprax nzydenue Qpraopsl neue-
HOUYHUKOB poccuiickoro J{aneHero BocToka mmpo-
ucxonusio ciuenyroumMm obpasom. IlepBbie
CBEJICHHsI, KaK BOIUTCS, ObUIN COOpaHbI CITyqai-
HBIMH JIUI[AMU WIH CTICIIUATUCTAMH TI0 COCY/IH-
cTteiM pactenusiM. Ha Kamuarke, Bo Bpems
HETPOJIOJKUTEIIBHOW CTOSHKH KPYTOCBETHOM
skcnequumu M.d. Kpysenmrepna nokropom H.
Tilesius B OKpeCTHOCTAX ABauMHCKOW OyXThI
ObuTa coOpaHa HeOONbIIIas KOJIEKIIUS MTeYeHOU-
HukoB. [lo pesynpratam ee uccnenoanus G.
Wahlenberg (1811) 6511 0myOIMKOBaH CIIUCOK U3
8 BUOB, BKIIIOUas oauH (Asterella saccata, xak
Marchantia saccata Wahlenb.), ommcaHHBIH
BriepBbie. Crienyroniye, Takke O4YeHb He3HAUHU-
TeJbHbIE, TaHHBIE O (IOpe MEUEHOYHUKOB POC-
cuiickoro JlanbHero BocTtoka Oblau coOpaHbl
P.K. MaakoM npu u3yuyeHuu T.H. YCCypUNHCKON
cTpanbl. CUCOK U3 6 BUAOB ObLT OMyOIMKOBAH
E. Regel (1961), u3 obmiero konudecTBa 4 BUIa

YKa3bIBAIOTCS JJISI TEPPUTOPUH COBPEMEHHOTO
Xabaporckoro kpast u 2 - st [Tpumopckoro.

[lepBas 3HauMMas padboTa 1o Ne4yeHOYHHU-
kam JlanpHero BocToka Obuia omyOmukoBaHA
S.0. Lindberg (1875) mo pesynbratam o0Opa-
6otku c6opoB crenannbix [LI1. I'menom u @.Bb.
[[ImuaTom, B 105KHOM YacTu XabapoBCKOTO Kpast
(mpeumymiectBeHHO okpectHOoCcTH e Kactpu u
I0kHee) U okpecTHocTel 3anmuBa Jys (Dui) B
BOoCTOUYHOM "acTu CaxanuHa. B o01eli cinoxHo-
ctu Lindberg (1875) ykaspiBaer 16 BuaoB 11t
Caxanuna (B Tom uucine 3: Porella grandiloba,
Macrodiplophyllum plicatum, xax Diplophyllum
plicatum Lindb. u Mylia verrucosa onucansl
BIIepBbIe) U 22 Buja st XabapoBCKOTO Kpas.
Cyl1iecTBeHHBIH, ISl CBOETO BPEMEHH, BKIJIAJl B
MOCTHKCHUE Pa3HOOOpa3usi IMEeYCHOYHUKOB
BHECJIU JBE IIBeACKHE dkcnequiuu - 1878-1880
IT. Ha Kopabie Bera nmo nmoGepexpsim Cubupu,
Uyxkotku u octpoBaM bepunrosa mops u 1923 .
- KaM4aTcKasi Ha3eMHas SKCIIEAUIIHSI TTO]T PyKO-
BozcTBOM S. Bergmann. B cocraBe o6enx 3kcre-
muiuii padoranu 6oranuky - F. Kjelmann u E.
Hultén, cooTBeTCTBEHHO. DTH y4€HBIE COOMPATH
Y TICYUCHOYHHKH, XOTSI BO BTOPOM MIBEICKOM IKC-
MeNINUY 3HAYUTENIbHAs YacTh MaTepuana Oblia
Takke coOpaHa y4acTBOBABIINM B €€ paboTe 2H-
tomosioroM R. Malaise. bpuonorudyeckue pe-
3yJIbTaThl ~ TMEPBOM  OKCIEOUIMKA  OBbLIN
OITyOJIMKOBaHbI CO 3HAYUTEIbHBIM 3a03JaHUEM
(Arnell, 1917) u BxItouanu ykazanus 23 BHIIOB
neyeHOYHUKOB 111 Yykotku u 11 - myist Koman-
nop (o-B bepunra). Pe3ynbraTsl KaM4aTKO# KC-
MEAUIMNA B OTHOIICHUW TICUCHOYHHKOB OBLIU
onyonukoBansl H.W. Arnell (1927; 28 Bunos, o
coopam Hultén) u H. Persson (1970; 40 Bumos,
npeuMyllecTBeHHO 1o cbopam R. Malaise).
CoOCTBEHHO, AT JIBE SKCTIEAUIINN U UCUEPITHI-
BaIOT TMEPEUYCHb KOMIUIEKCHBIX HCCIEI0BAHUM,
coOpaHHBIE B XOI€ KOTOPBIX MaTepuaibl ObUIH
00CTOSTEIPHO U JOBOJBHO CEpbe3HO 00pabo-
TaHbl crienuanuctamu. HecmoTpss Ha oOumue
pa3HOro Moja nepeceneHuYecKuX, 3eMIIeyCTPOU-
TENbHBIX, KOJOHU3AMHOHHBIX U TPOYHX KOM-
MJIEKCHBIX AKCHEAUIUA (OHH OBLIM OCOOEHHO
nonyisipHsl 0 1960 roga), B cocTaBe KOTOPBIX
00s13aTeIbHO MPUCYTCTBOBAIM OOTaHUKH, MaTe-
pHabl, COOpaHHbIE UMH, THOO YTEPSIHBIL, THO0 HE
00paboTaHkbl 1O cei JeHb, TN00 B pe3yybrarax
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00pa0OTKK IPUBOJIUTCS TAKOE HUYTOXKHOE KOJIU-
YECTBO CaMbIX TPUBUATILHBIX BHJIOB, YTO BPSI JIN
9TU OTYETHI 3aCIYKUBAIOT YIIOMUHAHUS 37€ECh.
[IpumeuarenbHO, 4TO Ta k€ cyabOa MOCTUITIA Ma-
TepHasbl KAMYATCKON SKCIEIUIIUH 110]] PYKOBO/I-
cteom B.JI. Komapoga (1908, 1909 rr., cM. 0 Hel
Komapog, 1940). [TeueHouHMKH, COOMpaBITUECS
BBIJAIOLIUMCS OTE€YECTBEHHBIM JIMXEHOJIOIOM
B.II. CaBuueM, XxpaHaTcs B HEApax KPUIITOTaM-
Horo repbapust borannueckoro nactutyra PAH
(LE) yxe 6onee 100 ner u 10 cux mop He yuo-
CTOWJIMCh KPUTUUYECKOTO U3yueHUs. Bnpouewm, B
HACTOsIIIIee BPEMSsI, yUUTHIBAsE UMEIOLIUICS Mac-
CUB JIaHHBIX 110 N-0By Kamuarka, koyuiekuus 3ta
IIPEJICTABIISIET JIUILIb HCTOPUUECKUI UHTEPEC.

[TepBbIM MpodheccrHoHaNbHBIM OpHOIIO-
rOM, COOMPABIIIMM ITEYEHOYHUKH HA POCCUICKOM
Haneaem Bocroxke, 0611 A.C. JlazapeHko, moce-
tuBmui Jlaneauit Boctok B 1932-33 rr. Ero
c6opsl Obu onpenenensl I.K. 3epoBbiM, BbI-
aBUBIIUM 31ech Tpu HOBBIX Wit CCCP pona
(Jubula, Metacalypogeia, Trocholejeunea) u ete
3 noBbix Buza (3epos 1953, 1965 u np.).

B nienom usydeHune permoHagIbHOTO pas-
HOOOpa3usi MEYCHOUHUKOB B MUPE MPOUCXOTUIIO
ocobenHo axkTtuBHO B 50-e-70-e roxas! 20 crose-
TUS. Y Hac B 3TOT NEepHO/1 HAOIIOAaeTCsl POI0JI-
JKeHHE cTarHanuu, Hadapmielicsa B 20-¢ TOJbl; U,
kak crpaBemnuBo ykaspiBaer C.K. ['ambapsin
(1993), k 1976 rony (Hadaso ee padboTsl Ha [lab-
HeM BocTtoke) ais 3Toi OrpoMHON TeppUTOpUN
yKa3bIBaJIOCh JIMIIL HeMHOTUM Oosiee 100 BUIoB.
K stomy Heobxoammo no6aButh, uro 90% wus
ATUX HAXOJOK - 3aciyra HHOCTPaHIIEB, COOpaB-
mux uiam onpeaenuBmux marepuan (H.W. Ar-
nell, N.Kitagawa, H. Persson u ap.). Ha moit
B3IJIsAJI, YKa3aHHAsl CUTyallUsl - MPSIMOE CJeJl-
CTBUE YpPE3MEPHOUN IIEHTpaIU3auu OOTaHWYe-
ckoi Hayku B CCCP u  npunanue
borannuyeckomy uncrturyty B . Cankr-Ilerep-
oypre (b1IH PAH) cratyca Beayuiero yupexae-
HUSL. K COKaJICHUIO, IPUXOTUTCSA
KOHCTaTUPOBaTh, YTO, MO KpaiiHeil mepe B o0na-
ctu 6puonoruu, BUH PAH He cnipaBuiics Hu ¢
POJIBIO UICHHOTO BAOXHOBUTENS U OpraHU3aTopa
ootannyeckux ucciaegosanuii B CCCP, nu ¢ mno-
MOIIIbIO B OJIOTOBKE KaJPOB T.H. "pEernoHalib-
HbIM" MHCTUTYTaM. KapnHaibHO 3Ta cxema He
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M3MEHWIIACH JI0 CUX MOP M KOCHOCTh boraHuye-
CKOTO MHCTUTYTA SIBIISICTCS 3HAYUTEIBHBIM TOP-
MO30M Ha MyTH pPa3BUTHI OTCYCCTBEHHOM
0O0TaHWYECKOH HAyKH.

Tak unu uHave, XOTh U C OMO3/JaHUEM HA
30 net, B koHI1ie 70-x rogoB 20 Beka Ha pocCUii-
ckoM [lansHem BocToke Hayanach MHBEHTapH3a-
st GIOPUCTUYECKOTO COCTaBa MEYEHOYHHUKOB.
HccnenoBanust mpoxoawin Hanbosee aKTUBHO
Ha Uykotke (Adonuna, 2000 u ap.), Kamuarke
(bakanun, 2009) u B [Ipumopckom kpae (I'amba-
psiH, 1992 u np.). B nocnennem criucke neyeHou-
HukoB Poccum (Konstantinova et al., 2009) s
poccuiickoro JlanpHero BocTtoka nmpuBOAMTCS
377 BUIOB IEUYEHOYHUKOB, TAaKUM 0Opa3oMm,
YHCJIO U3BECTHBIX BHUJOB BO3POCJIO MOYTH B 4
paza. [Ipu 3TOM cUMNITOMaTUYHO, YTO HAUOOJIb-
IIee YHCI0 HAXOAOK OBIJIO CAETAaHO T.H. "peruo-
HanbHBIMU" Oprooramu ['am6Gapsu (1992, 1993
u 1p.) u bakanuneim (Bakalin, 2003; Bakalin et
al., 2009 u gp.).

The history of the hepatics flora
study in the Russian Far East

There is not great, but sufficient list of
publications on hepatic flora studies in the treated
area. O.M. Afonina (Adonuna, 2000) published
the review on bryophyte flora studies in
Chukotka Autonomous District. Bakalin (baka-
nuH, 2009) did the same for Kamchatka and ad-
jacent islands. Recently (Bakalin et al., 2009)
history of bryophyte flora researches in the South
Kurils was published too. S.K. Gambaryan (I'am-
OapsH, 1992) published exhaustive account on
liverwort research in Primorsky Territory as well
as she presented the same account on the South
of the Russian Far East (I'amb6apsn, 1993).

The first data on hepatics flora were col-
lected by non-botanists or botanists who special-
ized in vascular plants. At the beginning of 19
century Dr. H. Tilesius collected liverworts near
Avacha Bay in Kamchatka Peninsula. That col-
lection (8 species of liverworts, including
Marchantia saccata G. Wahlenb. described as
new to science) was identified and published by
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G. Wahlenberg (1811). After ca. 50 years, in the
southern edge of the territory, R.K. Maak col-
lected 6 species in Ussuri River Basin (Regel,
1861). The first valuable work on hepatics of the
Russian Far East was published by S.O. Lindberg
(1875), based on collections made by P.P. Glehn
and F.B. Schmidt. In sum Lindberg recorded 22
species for the middle part of Khabarovsk Terri-
tory (area near De Castri Settlement) and 16
species for Dui ([ly») environs in Sakhalin Is-
land. Three species (Porella grandiloba, Diplo-
phyllum plicatum Lindb., Mylia verrucosa) were
described from Sakhalin as new to science. Im-
portant contribution were made by two Swedish
expeditions: 1878-1880 years (on steamship
“Vega” around Arctic coast of Siberia, Chukotka
and islands in Bering Sea) and 1923 (Kamchatka
expedition leading by S. Bergmann). The both
expeditions included professional botanists (F.
Kjelmann and E. Hultén respectively). Those
botanists collected liverworts as well, although
during the second expedition the sizeable liver-
wort collection was gathered by French entomol-
ogist R. Malaise. The bryological results of the
“Vega”-expedition were published 40 years later
(Arnell, 1917) and includes data on distribution
of 23 species in Chukotka and 11 species in
Commanders. Results of Kamchatka expedition
were published by H.W. Arnell (1927, 28 species,

by Hultén's collection) and H. Persson (1970; 40
species, mainly by R. Malaise’s collection).

The first professional bryologist, who
visited the Russian Far East was A.S. Lazarenko
- the prominent USSR bryologist. He worked
here in the summers of 1932 and 1933 years. The
hepatics collected by him were identified by D.K.
Zerov, who found here three new for USSR gen-
era (Jubula, Metacalypogeia, Trocholejeunea)
and additionally three new species for the flora
of USSR. The first professional hepaticologist
who worked and lived in the South of the Russ-
ian Far East was Dr. S.K. Gambaryan. She started
her work in 1976. It is noticeable; ca. 100 species
of liverworts were only recorded for the Russian
Far East by 1976-th. Also I should say - ca. 90%
of species were recorded for treated territory by
foreign researches, who collected or identified
the material (H.W. Arnell, N. Kitagawa, H. Pers-
son, etc.). Though, the active inventory works
were observed during the last 30 years. The most
important advances were reached in cognition of
liverwort flora of Chukotka (Adonuna, 2000,
etc.), Kamchatka (bakamun, 2009) and Primorsky
Territory (I'amb6apsia, 1992, etc). The last check-
list of Russian liverworts cited 377 species for

the Russian Far East (Konstantinova et al., 2009).
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PesynkTaThl M 06GCyXOeHue

Pe3yabTaThl U 0GCYKEHUE

CnenuanbHoe KapTUpPOBAaHHUE apeaoB
IIEYEHOYHUKOB Ha poccuiickom JlanpHeMm Boc-
TOKE paHee He MPOBOAUIIOCH, OJHAKO, Pacpo-
CTpaHEHHUE Ha HallleH TEPPUTOPUH HE MEHEE YeM
100 Bu1OB MOKa3aHO Ha KapTax APYroro mac-
mraba (0TpaXkarolX paclpoCTpaHEHUE BUJIOB
B CCCP, Poccun nnu mupe). BniepBoeie kapThl
pacrnpocTtpaHeHusi BugoB Ha [{ansHem Boctoke
ObUTH OmyONMKOBaHKI B cTarhsix K.W. JlagpnkeH-
ckoit (1950, 1952 u np.). Bce npuBeneHHbIe €10
KapThl MOCTPOECHBI UCKIIIOUYUTEIHLHO Ha OCHOBE
KPUTHYECKOTO U3YYEHHS JOCTYIMHOTO repbdap-
HOTO Marepuaja U IIEHHOCTh UX BEChMa BBICOKA.
3HAYUTENBHBIM JOCTH)KEHUEM B KapTHPOBAHUU
pacnpocTpaHeHus MEYEHOYHUKOB (IIpUYeM He
ToJibKO 1151 JlaneHero BocToka, HO 1 B MUPOBOM
Macimtabe) Oputa myonukamus "AHanuza apea-
10B neueHouHUKOB Cesepa 'omapkruxu" H.A.
Koncrantunosoii (2000). ABTop (LIUT. COY.) IPH-
BoauT 80 KapT, OTpa)x)aroINX pacIpoOCTPAHEHUE
96 Bua0B, 90 13 KOTOPHIX, IO UMEBIIMMCS Ha TO
BpeMs JaHHBIM, OBLTM M3BECTHHI Ha [lampHeM
Boctoke. B 2009 rona B.A. bakanunbsim ory0-
JIUKOBaHbI PETHOHAJIbHBIE KapThl paclpocTpaHe-
HUS BCEX BUOB MIEYEHOYHUKOB, BCTPEYAIOIINXCS
Ha n-oBe KaMuaTka U mpuiieraronux ocTpoBax.
3aciry>kKMBarOT BHUMAHUSI TAK)KE€ MUPOBBIC KapPThI
pacmnpocTpaHeHHsI HEKOTOPIX BHIOB, BCTPEUAt0-
muxcd U Ha poccuiickom [laneHem Boctoke,
omybOimkoBanHbie R.M. Schuster (1983), B.A.
bakamuaeiv (2005) u mp.

B nacrosiiem uznanuu npusoastcs 414
Kapt, B ToM yucie 403 BugoB, 2 MoaBUAOB U 9
pazHoBuaHocTel. [Ipu 3TOM oOCOoOeHHO moA-
YEpKHY BaXXHOCTb, HA MO B3IJIsiJ, KAPTUPOBA-
HUSI apeajoB BHYTPUBHUIOBBIX TaKCOHOB.
['maBHOW MpPUYMHOMN ATOTO SIBISETCS HEOIpEie-
JIEHHOCTH TPaHUIl MEXKy BUJAMU U BHYTPUBH-
JIOBBIMUA TaKCOHAMHU Y TI€YCHOUYHHUKOB, TPUUYEM
MOCJICTHUE, B CBETE HETABHUX MOJEKYISIPHBIX
HCCIIEIOBAHUM, HEPEAKO OKa3bIBAIOTCA "XOPO-
muMu" Bugamu. [IpumedareneH crieayronui
MpUMeEp: TaKCOHY, OMMMCAaHHOMY Kak Jungerman-
nia guttulata Lindb. et Arnell, B Teuenue 100 et
MPaKTUYECKU HUKEM HE MPHUAABAJCS CTaTycC
BbIlIe pazHoBUAHOCTH (cp. llnsikoB, 1980; ba-
kanuH, 2005), 0HaKO MOCISTHUMHI padOTaMH 110
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reHocuctemaruke (Vilnet et al., 2008), Obui0
OTIpe/IeTIEHHO TOKa3aHOo, YTO 3TOT TAKCOH 3aCiy-
KUBaeT paHra Buja. Kpome Toro, B HEKOTOPHIX
ClIy4asix PelIeHHI0 BOMPOca O CTaTyCce MOXKET
CcrocoOCTBOBATh U JIETAIIBHOE M3YUCHHUE Xapak-
Tepa pacrnpocTpaHeHUsi OJMM3KUX BUIOB WU
BHYTPUBHJIOBBIX ()OPM, & UMEHHO, KAaKOB XapakK-
Tep B3aUMOJEICTBUS UX apeajioB - aJlIoNaTpu-
yeckuid wim cumnarpudeckuid. [IpubausurensHo
o ToMm ke mummeT U H.A. Korcrantunona (2000:
30): "HecmoTps Ha TO, YTO BUOBOM CTATyC psija
TaKCOHOB MIPU3HAETCS HE BCEMU, OHU BKIIIOYCHBI
B HACTOSIIIYIO paboTy. DTO CAeNaHo Jyisl TOro,
9TO0BI OOpaTUTh BHUMAaHUE Ha HEKOTOPHIE
CpPaBHHUTEILHO HEJABHO OMHCAHHBIC BHUIBI, a
TaKXXe Ha Pa3IMuue B PACIPOCTPAHEHUU U IKO-
JOTHH OJIM3KUX TAKCOHOB W, TAKUM 00pa3oM,
CTUMYJIUPOBATh UX U3y4eHHE".

[IpuBeneHHbIE B HACTOSIIEM H3JAaHUU
KapThl, COCTABIICHBI, ITIaBHBIM 00pa3oM, Ha Oc-
HOBE M3y4YeHHUs COOCTBEHHBIX MaTEPHUAIIOB, CO-
OpaHHBIX aBTOPOM B PAa3JIMYHBIX PETrHOHAX
poccuiickoro [lanpaero Boctoka. OGpa3siisl, co-
OpaHHBIE Ha moyocTpoBe Kamuarka u mpuiie-
raonux octpoBax g0 2004 roma, XpaHsitcs,
r1aBHBIM 00paszoM, B KPABG u HeGobiioe Ko-
JUYECTBO, MPEUMYUIECTBEHHO AYyOJIETOB, - BO
VLA. Bce ob6pasupbl, Haunnas ¢ 2005 roga, xpa-
HATcs B repbapun VLA. Taxke Ob110 U3y4eHO
OTHOCHUTENILHO HEOOJbIIIOE KOJTHMYECTBO repoap-
HBIX cOOpOB pyrux kosektopos (O.A. UepHsi-
runa, W.B. Yepnsaneea, B.SI. Yepnaniesa).
Kpurtnuecku nepecMoTpeHa 3Ha4UTENIbHAS YaCTh
dhongoBoro repoapust VLA - B OCHOBHOM COOpBI
C.K. I'ambapsiH.

Bce marepuainsl, n3ydeHHbIE aBTOPOM,
BHE 3aBUCHUMOCTH OT KOJUIEKTOpPa U MECTa Xpa-
HEHUs, 0003HaYeHbl 3aJIUTBIMU Kpyramu. Bce
JUTEpaTypHbIe yKa3aHUs 0003HAYEHbI MOJBIMU
KpyTraMu, IPUYEM PsJIOM ¢ HUMH YKa3aH HOMEpP
JUTEPATypPHOTO UCTOUYHUKA, IT0O KOTOPOMY AAETCs
ykaszanue. [IpuueM nipu coBnageHuu TOUKY, IS
KOTOPOW HMEETCsI TUTEPATYPHOE yKa3aHHUE C TOU-
KOH, JIs1 KOTOPOI UMeeTCs N3y4YeHHBIH MHOM 00-
pasern;, OE€3yCIOBHBIM TNPHOPUTET OTAABAJICH
JaHHBIM COOCTBEHHOI'O MCCII€ZIOBaHUsA, T.€. B
JAHHOM CJIy4ae CTaBUTCS 3alUTBIA Kpyr U
CCBIJIKA HA JINTEPATYPHBIA UCTOUHUK HE MTPHUBO-
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muTcsi. Beioupast MexIy cCTpeMIICHHEM TT0Ka3aTh
Ha KapTax UCTOPUIO U3y4eHHUs (PIOpHI MEYEHOU-
HUKOB MJTU OTPa3UTh HAIUYUE B TepOapusix cBe-
’Kero (B OOJIBIIMHCTBE CIYYaeB €lIe MPUTOAHOTO
JUTSE MOJICKYJISIPHO-TEHETHYCSCKUX MCCIICIOBAHHIA)
Y IPOBEPEHHOT'0 MaTrepHaa s CKIOHSIICS KO BTO-
pomy Bapuanty. [locneanee mnemecoobpasHo,
0COOCHHO YYHUTBIBAsl, YTO UCTOPHUS U3YUCHUS
OOJIBIIIMHCTBA PETHOHOB MyOJIMKOBAJIACh yKe HE
pa3, B TOM YHCJIE€ U MHOIO.

[Ipy HamUYUU HECKOJIBKHX JIMTEPATYp-
HBIX YKa3aHHH JUIsl OTHOM TOYKH 5, B OCHOBHOM,
cTapajyicsi CJeIOoBaTh MPHUHIUITY BPEMEHHOTO
MPUOPHUTETA, T.€. CCHUIKA JAaeTCs Ha HamOoJee
paHHIOW MyOnuKanuo. OnpeaeIeHHOe UCKITIO-
YeHHE B 3TOM IUIaHE CIENIaHO JIUIIb A UyKoT-
CKOTO aBTOHOMHOTO OKpYyTa, JUIsi KOTOPOTo, 3a
CIMHUYHBIMU HCKIIOYCHUSMHU, PaCIpOCTpaHe-
HUE MPUBOIUTCS 10 0OoObmaromei padore O.M.
Adonnnoit (2000). DTo caenaHo eiie U moTomy,
YTO IOJABIISIONIEE OOIBITHHCTBO IEYEHOYHUKOB
C 9TOM TepPUTOPUHU OBLIO COOPAHO MMEHHO €1O.

CremneHb reHepanu3aluu, Ipu OTpaxke-
HUU TOYEUHBIX apeasioB, ONPENEISAETCs, INIaBHBIM
o0pazom, macurraboM kapTsl. [IpucyrcTBue Buga
OTpa)kaeTcs OJUH pa3 Ha KaxIble YCIOBHBIE
2500 km? (kBajpar co ctopoHamu 50x50 kM), 3TO
CBSI3aHO B IIEPBYIO OYEPEb C TEM, UTO AUAMETP
"Toyku" B MEYATHOM BapUaHTE KapThl COCTAB-
nsiet 6onee okono 40 kM. Co3nanue noapoOHBIX
KapT Ha HACTOAILIEM dTane Hu3ydeHus (Giaopsl
IIPEJCTaBIsIeTCsl HEOOOCHOBAaHHBIM, BCIIEICTBUE
Bce elle ciaboi M3YyYeHHOCTH BHYTPUPETHO-
HaJbHOI'O PaclpOCTPAaHEHUS BUIOB.

B GonbmmHCTBE c1y4aeB, KapThl OTYACTH
OTPaXaroT CTEIICHb U3YYCHHOCTH TEPPUTOPHH.
Takue Bunwsl kak Cephalozia bicuspidata nnu
Diplophyllum taxifolium, necomuenHo, OymayT
HaWJICHBI TIOYTH MTOBCEMECTHO, MPH ILIAHOMEP-
HBIX JaJIbHEUIINX UCCIIEIOBAHUSIX, OXBAThIBAIO-
mux Bce paroHnsl [lansHero BocToka. Bmecre ¢
TeM, JaKe PU U3BECTHBIX MOIMpPaBKaxX Ha H3Y-
YEHHOCTh, HECOMHCHHO, YTO KapThl OTPAXKAIOT
pa3HUILy B 4aCTOTE€ BCTPEYAEMOCTH BHJIOB, Ha-
npumep, 9to Cephalozia bicuspidata BcTpeua-
ercs uvamie, yeM C. pleniceps. UHorna Ttakue
CIly4ad OYEBUIHBI K 0€3 KapT, HO B OOJIBITUHCTBE

BapUaHTOB MMEHHO KapTa sBJsieT COOO0H JToKa3a-
TEJIbCTBO OTHOCUTEIbHON YaCTOThI BCTPEYAEMO-
ctu. Takke KapThl y OOJBIIMHCTBA BHJIOB,
MMEIOLINX Ha MCCIIEI0BAaHHOW TEPPUTOPUH Ipa-
HUIly apeajla, OTPaKaroT 3aKOHOMEPHOCTHU €ro
pacnpocTpaHeHHs Ha Haiiell Tepputopuu. Ha-
npumep, apean Mylia verrucosa oOpbiBaeTcs Ha
ceBepHOil okoHeuHocTH CaxanuHa u HOXHBIX
Kypunax. Bpsn nu, naxe npu uaeanbHOW U3y-
YEHHOCTH, 3Ta rpaHUIa CUJIBHO CMECTUTCS Ha
ceBep. To xe camoe kacaeTcss OOJBIIMHCTBA
BUJIOB, UMEIOIIUX KaK MPEUMYIIECTBEHHO CyO0-
TPOINYECKOE UJIM HEMOPAJIbHOE, TaK U apKTUYe-
CKO€ PaciHpOCTPaHEHHE M BCTPEUAOLIMXCS Ha
poccuiickom JlansHem Bocrtoke.

PaccmarpuBasi COCTaBJICHHBIE KapThl
BUJIHO, YTO YacTh BUJIOB, TAKUX KaK Aneura pin-
guis, Apometzgeria pubescens, Barbilophozia
barbata, B. hatcheri m np., pacnpoCTpaHEHbI
OoJsiee WM MEHEee paBHOMEPHO M MOBCEMECTHO
Ha OXBaThIBAEMOW HACTOSIIIUM H3IaHUEM TePPHU-
topuu. Kaxymascs HepaBHOMEPHOCTh y HUX,
CKOpee BCero, OOBSICHIETCS JIMITb HEA0CTaTO-
HOW M3YUYEHHOCTBIO OTAEIBHBIX perMoHOB. Ha-
NPOTHUB, y OOJbIIEH YAaCTH BHUIOB IO HAaIIeH
TEPPUTOPUH MTPOXOAUT ceBepHast (Scapania apic-
ulata, Riccia huebeneriana, Radula obtusiloba n
np.), rokHast (Odontoschisma macounii, Radula
prolifera, Pseudolepicolea fryei w np.) nnm 3a-
nannas (Ptilidium californicum, Scapania diplo-
phylloides, Plectocolea vulcanicola wn np.)
rpaHuIa apeana. HekoTopbie TaKCOHBI TAKXKe H3-
BECTHBI B PETHOHE M3 IyHKTOB, JaJIEKO OTCTOS-
IIMX OT WX OCHOBHOIO apeaja WM SIBISIOTCS
SH/IEMaMU (HarpuMmep, Haxonku Arnellia fennica,
Frullania nisqualensis, Scapania kaurinii B
neHTpanbHoM CaxanuHe, dHAEMHYHOTO Leio-
colea ussuriensis n 1p.). 3TN (HaKThl MOTYT OBITh
MCTIOJIb30BaHBI P MOCTPOEHUH PuTOoreorpadu-
YECKOr0 palOHMPOBAHUSI.

CobcTBEeHHO TOBOPS, uToreorpadpuye-
CKHE JIMHHHM MOXXHO IPOBOJIUTH, HCXOAS W3
OLIEHKH JIBYX ITApaMeTPOB: |- pe3koe n3MeHEeHHe
Y4aCTOThI BCTPEUAEMOCTH BUJIA U 2- TIpEphIBaHKE
apeasna. IlepBblii mapamMeTp MCHONB30BaTh B Ha-
CTOsIIIIee BPEMs HE TIPEICTABIISETCS] BO3MOKHBIM
U3-3a HEJJOCTaTKa JJAHHBIX, OITOMY MTPUXOJUTCS
KOHIICHTPUPOBAThCS Ha BTopoM. Kak yka3bIBa-
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140°

Fig. 4. Summary map of the taxa with western area limits
in treated flora.
JIOCh BbINIE, HA TEPPUTOPUH, OXBATHIBAEMOW Ha-
crosimiedl kHuroul, Bcrpeuaercs 403 BuaoB, 2
noasuaa u 9 pasHoBugHoctel. M3 o0miero konu-
yecTBa, 84 BuAa U 1 BHyTPUBUIOBOM TaKCOH pac-
IIPOCTPAHEHBI 110 BCEH TEPPUTOPUH, CEBEpPHAs
IpaHMlla pacupoCTpaHEHUs] MpoxoauT y 154
BUJIOB U 3 BHYTPHUBHUJOBBIX TAKCOHOB, IOXKHAS -
y 79 1 2 cOOTBETCTBEHHO, 3anajHas y 65 u 2, Ha-
KOHEL], U3 W30JIMPOBAHHBIX MECTOHAXOKIECHUN
u3BeCTHHI 82 Buaa u 5 pasHoBuaHocTei. Ecre-
CTBEHHO, TPaHUYHbBIE JIMHUH apeasioB HE pacipe-
aeneHsl 1o Bcemy  JlanpHemy  BocTtoky
pPaBHOMEPHO, a KOHIICHTPUPYIOTCS, OOJNBIICH
4acThbl0, Ha HEOONBIINX y4acTKaX TEPPUTOPHUU.
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Fig. 5. Summary map of the taxa with northern area lim-
its in treated flora.

DTa KOHIEHTpALUs JTUHUNA OOBSCHAETCS MHO-
ruMu (pakToOpaMmH, Kak cMeHa oporpaduu, Kiu-
Mara, pacTUTENIbHBIX (opMamuii U UCTOpHUECH
doporenesa. BCckpbITh BCe UX U IS BCEX BHIOB
BPSIJ] JIU TIPEJICTABUTCS BO3MOXKHBIM B OJIFKAl-
1iee Bpems.

Hanoxenne rpaHUYHBIX JIUHHUHA IO TPYTI-
nam NpepbIBaHus (CeBEepHast, 3amaHasi, F)KHas)
MO3BOJISIET MPEJACTABUTh B OOIMX uepTax obia-
CTH PE3KOr0 U3MEHEHHsI (PIIOPUCTUYECKOTO CO-
cTaBa JUId KaXJOH TIpynmsl  OTIEJIBHO.
Pe3ynbraTel HalOXEHHS TO KaXIOH Tpymnmne
npencTaBiieHbl Ha puc. 4-6. [IpenBapurtenbHoe
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Fig. 6. Summary map of the taxa with southern area limits Fig. 7. The area limit "test-lines" in the Russian Far East
in treated flora.

pacCMOTpPEHHUE IOKa3bIBAECT, UTO MEPEPHIBHI B or orporoB Hepckoro mniockoropbs, uepes
apeajiax COBIAJIAl0OT C TPaHUIIAMU TOPHBIX Xped- I0KHYI0 OKOHeuyHOCTh KosbiMckoro xpeora, me-
TOB WJIM BOAHBIX mperpai. [ns npumanus pe- pecekaet KamuaTky Ha mmpote BynkaHa [lluBe-
3yJIbTaTaM  Mare€MaTH4eCKH  JOCTOBEPHOIO ay4d 1 yxoquT Ha KoMaHI0po-AneyTCKyro Ayry.
oOnrka Obla MpeANpHHATa CIeIyomas onepa- JIunusa 2, npotskeHHocThIO 1200 KM, mpoxoauT
uus. [lo Teppuropun poccuiickoro JlaapHero ot CeBepHoOro AHIOMCKOTO XpeOTa, yepe3 Uykot-
Bocroka Obutn mpoBeneHbl 5 BOOOpaskaeMbIX CKUH XpebeT U OKaH4YMBaeTCsl BOCTOuHee YyKoT-
JIMHHM, 4aCTOTa MPEPHIBAHUS apeajioB HA TPOTSI- CKoro mnosyoctpona. Jlunus 3, npoctupaercs Ha
KEHHOCTU KOTOPBIX Oblia MPEeANOoN0KUTEIHHO 3500 kM, ot 0-Ba XoKKaiij0, mpoxozs uepe3 Ky-
MakcumasibHOU (Puc. 7). Bece nunaun Obutm pas- punbl, CpenuaHb xpeder Kamuarku, Kopsk-
JIeTICHbl Ha CETMEHTBHI, IJIMHA KOTOPBIX COCTaB- CKUHM XpeOeT W OKaHYMBAETCA B AHAJABIPCKOM
ager 100 kM. B xome aHamu3a CUYUTAIOCH 3anuBe. JIunus 4, nporsokeHHOCThIO 4700 KM
KOJIMYECTBO MEPECEYEeHU Ha OAUH CETMEHT. IIPOXOAUT OT ocHoBaHMs Kopelickoro m-osa,
JIunus 1, npotsixennoctsio 1800 kM, nmposieraet yepe3 XxpeoTel Cuxor3-Anuns, JKyrmkyp u Ko-
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Amypa, nepecekaer Cuxora- Fig. 8. The diagram showing the quantity of crossings of area limit lines with the seg-
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Pesynbratel  00CYe- Fig. 9. The diagram showing the quantity of crossings of area limit lines with the seg-

TOB IPEJCTABJIECHBI Ha Ta0II.

ments of the test-line 2.
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CKM TOJIy4eHHas HHpopma-

mus mokaszaHa Ha Puc. 13,
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HHIl apeajoB 10 BCEM Fig. 10. The diagram showing the quantity of crossings of area limit lines with the seg-
ments of the test-line 3.
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Fig. 11. The diagram showing the quantity of crossings of area limit lines with the seg-
ments of the test-line 4.

FO)KHOM OKOHEYHOCTH AHa-

CesepHoro AHIOWCKOrO , 40 A
o £ A
xpeOta, 2. mepemmeiika Yy- § > N\ P~
KOTCKOTO MOJyOCTPOBa, 3. % 10 — AN / —~
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JIBIPCKOTO TIJIOCKOTOPhA, 3.
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Cpenneit wactu CpeaunH- Fig. 12. The diagram showing the quantity of crossings of area limit lines with the seg-

Horo xpebra Kamuarku, 4.
MpOJUBa,  OTAEISIOIIETO
Komangops! ot n-osa Kamuarka, 5. ceBepHOro
CuxoT3-AnuHs, Ha iepecedyeHuu ¢ p. Amyp, 6.
Tarapckoro nposnsa, 7. MEK1y 0-BOM XOKKana0
u o-BoMm KyHammp, 8. ceBepHOl OKOHEYHOCTH
Utypyna u 9. Ha 10xxHOM CuxoT3>-ANMHE, B paii-
oHe 45 mapaseny.

Ha ocHoBaHMM TOJyYe€HHBIX JTaHHBIX
MOXKET OBITh MOCTpPOEHa cxema (iopucTuye-
CKOIr'0 pallOHMPOBaHUs poccuiickoro JlanbHero
Boctoka. OnHako ajsi yTOUHEHHUS TaKOM CXEMBbl
HEOOXOIMMO TAK)KE YUeCTh M30JIMPOBAHHBIC U
PENMKTOBBIC MECTOHAXOXKACHUS Psijia BUIOB. Pe-
3yJIbTaThl HAJIOKEHUS U30JIMPOBAHHBIX MECTOHA-
XOXKJEHUN TpenacraBieHsl Ha puc. 14. Kak

ments of the test-line 5.

BUJTHO, ONIPE/ICIICHHBIC CTYIICHUS TaKUX MYyHK-
TOB HaOmronmaroTcsa B paiione HOxubix Kypun
(npeumyuiecTBEHHO Oosee oHble Riccardia
subalpina, Plectocolea rigidula w np.), Cpen-
Hero CaxanvHa (aHKJIaB «CEBEPHBIX» BUIOB, KaK
Scapania kaurinii, Frullania nisqualensis v ap.),
10KHOU okoHeuHoCTH [Ipumopckoro kpast (pac-
NpOCTpaHEHHbBIE, TPEUMYIIECTBCHHO, HKHEE
Plagiochasma japonica, Anthoceros agrestis,
Radula tokiensis) u neHTpabHON YaCTH MM-OBa
Kamuartka (pacmpocTpaHEHHBIE 3HAYUTEIHHO
1oxHee Scapania glauca, Bazzania bidentula,
Riccia huebeneriana n np.). Takue aHKIaBBI HE
BIIOJIHE YKJIQJIBIBAIOTCSI B CUCTEMY (hUTOTreorpa-
(bUYeCKHUX JMHUN PETUOHA, OTHAKO HAXOAT TaM
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140°

Fig. 13. The map showing the locals with peak quantities of
crossings of area limit lines per one segment of the
test-lines. The peaks are marked with asterisks, the
size of asterisk is proportionate with quantity of
crossings.

cBoe orpaxkeHue. C y4eToM BceX YKa3aHHBIX BBIIIE
¢dakropoB, Oblia chopmupoBaHa 00IIasi cxema
(bropucTUYECKOT0 pallOHUPOBAHUS POCCUHCKOTO
HaneHero Boctoka, Ha OCHOBE JJaHHBIX IO Ieye-
HOYHHMKaM, IpeJicTaBleHHas Ha puc. 15. MHoii,
TaKUM 00pa30M, BBLAEISIFOTCS CIIEAYIOIIUE TOIpa3-
JIeTICHHSI Ha OXBAaTHIBAEMOM HACTOSIIIUM U3IaHUEM
TEPPUTOPUH:
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Fig. 14. Summary map of the isolated localities of taxa found
in the treated flora.

I. HupkymoOopeanbHas o00J1acTh

1. Yykomckasa nposunyus. Bonpeku oxu-
JAHUSIM, CIICHU(PUYHOCTD 3TON MPOBUHIIUH BEChMa
HEBEJIMKa. YCIOBHO 9Ta TEPPUTOPHUS COBIATACT C
00JaCThI0O HIMPOKOTO PACHPOCTPAHEHHS TAKUX
BHJIOB, Kak Pseudolepicolea fryei, Plagiochila
arctica, Mesoptychia sahlbergii u np. Ctout oj-
HAaKO OTMETHTb, YTO BCE ITH BUJbI MOTYT OBIThH
HallJIeHbl U 3HAYUTEJIBHO IOJKHEE, MO KpanhHen
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130° 140°

Fig. 15. The subdivision of the Russian Far East into floris-
tic districts, based on hepatics distribution pat-
terns.

Mepe, 10 palilOHOB, MPUIIEKAIINX K CEBEPHOUI
okoHeuHocTH OxoTckoro mopsi. Ha ocHoBe naH-
HBIX 10 TICUCHOYHHKAM HE MOXET WATH U Peur
00 OTHECEHHH ATOU MPOBUHIIMK K 0CO00M ApK-
THYECKON (IOPUCTHIECKON 00J1acTH, KaK 3TO
WHOT/IA JICNIAETCSI IO COCYTUCTBIM PAaCTCHUSIM.

2. Konvimcko-Kopsikckas nposunyusi.
ITpoBunnus oxsareiBaeT Konsimckoe Haropee,
[TeH>XxMHCKMIA 1011, TOYTH BCIO MPOTSKEHHOCTh
CpenunHoro xpe0Ta Ha n1-oBe Kamuatka u 60J1b-

myro yacte Kopsikckoro Haropes. Hecmotps Ha
OTPOMHYIO TEppUTOPHIO (OKOJIO 1 MITH. KM?),
BUJIOB UMEIOIIUX 37IECh TPAHUILy CBOETO apeaa,
- oueHb HeMHoro. K rmocieiHuM MOKHO OTHECTH
apKTOMOHTaHHble Prasanthus suecicus, Ortho-
caulis floerckii, Odontoschisma elongatum, pac-
MPOCTPAHEHHbIE Ha IOXKHOUM TpaHUIE CBOETO
apeasa. CBeTJIOXBOMHBIE Jieca, BCTpEUYAIOIIuecs
Ha I0Te MMPOBUHIINH, 00ECIICYNBAIOT HAJTMYHNE HE-
00JIBIIOT0 KOJUYECTBA AMUCKUIbHBIX U MU (U-
THIX BUJOB, Yb€ PACTIPOCTPAHEHUE OOPHIBACTCS
B 9Toil obnactu: Ptilidium pulcherrimum,
Crossocalyx hellerianus n np.

3. IDicyeooicyperas nposunyus. IIpoBuH-
1Sl OXBaThIBAET BOCTOYHYIO OKOHEUHOCTH CTa-
HOBOTO XpebTa, xp. Kyrmxkyp, 6acceiin p. Yna,
[[lanTapckue OCTpOBa U MPUYCTHEBYIO YaCTh P.
Amyp. Hackonpbko MOXHO CYIHTHh MO HMEIO-
IIMMCSI TAaHHBIM, 9Ta IPOBUHITUS - FOKHBIN TIpe-
nen pacnpocTpaHeHusi (B KOHTHHEHTAJIbHOU
yactu [lanpHero BocToka) psima apkTOMOHTaH-
HBIX BHUJOB, Takux, Kak Nardia scalaris, N.
geoscyphus, Peltolepis quadrata, Orthocaulis
quadrilobus, Radula prolifera, Pleurocladula
albescens wn nip.

4. Cesepo-Caxanunckas nposuHYusl.
Bxmtouaet B cebs Teppuropuio o-sa CaxanuH,
ceepHee nuHuu muara. 3necs u B Kamuar-
CKO-KypHJIbCKOM MPOBUHIMU HAXOJATCS CaMble
ceBepHble MecToHaxoxkaeHus Ptilidium califor-
nicum, Radula constricta v ap., OTCyTCTBYIOIINX
Ha KOHTUHEHTE JaXKe 3HAYUTENbHO IoxkHee. Psn
HEMOPAJIbHBIX (U, TO-BUAUMOMY, YaCTHIO PEITUK-
TOBBIX 3/1€Ch) TAKCOHOB POIHST 3TY MPOBUHIUIO
¢ IOxno-Caxanunackont u naxe FOxHo-Kypuiib-
ckoii. 10 Radula japonica, Radila obtusiloba n
np. Bmecte ¢ Tem, ropel cpenneit yactu Caxa-
JIMHA - U30JIMPOBAHHOE YOEKUIIIE apKTOTOPHBIX
BU/JIOB, PAaCIIPOCTPAHEHHBIX 3HAUUTEIBHO CEBEP-
Hee (B KonbiMcko-Kopsikckoll TPOBUHINM):
Odontoschisma macounii, Scapania kaurinii,
Frullania nisqualensis, Plagiochila arctica v nip.

5. Kamuamcro-Kypunvckas nposunyus.
[TpoBHHIIMS BKITFOUAET B ceOsl F0KHYIO IIOJIOBUHY
n-oBa Kamuarka (kpome CpeanHHOro xpeora),
bonsuryro Kypunsckyro ayry, kpome 0-BoB Kyna-
mmp u Utypyn Ha rore, u Komangopsl. Pan Buios
u3BecTeH B LlupkymOopeanbHoii 00:1aCTH TOIBKO
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oTCroa. B OCHOBHOM 3TO TPEMMYIIECTBEHHO
BOCTOYHOA3UATCKHE TAaKCOHEI, Takue Kak Plecto-
colea vulcanicola, Riccardia aeruginosa n np.
[IpoBUHIMS XapaKTepU3yeTcss HAIUYUEM psijia
BUJIOB, OOIIUX C ATIOHCKUM apxunenarom u KOx-
HeIMH KypriiaMu ¥ He BCTPEUAIOIIUXCS JaXke B
npuoOpexHbIx paiionax JlanpHero Bocroka Ha
KOHTHHEHTe. D10 Nardia compressa, N. sub-
clavata, Riccardia aeruginosa, Plectocolea vul-
canicola, Scapania dilophylloides.

6. Amypckas nposunyus OXBaTbIBAET TEP-
putoputo [Ipumopckoro kpast ceBepHee 45 na-
panenu, 1onuHbl pek bypes u cpennee Teuenue
Awmypa. IlpubpexHble paloOHBI NPOBHHITUU
UMEIOT TecHbIe ¢uopuctuyeckue cpsizu ¢ Ky-
prIIbCKO-SAMOHCKON 1 MaHBDKypCKoi Giopoii.
OTO NOATBEPHKIAETCS HAXOKICHUEM 3/1€Ch TAKUX
BUJIOB, Kak Ptilidium californicum, Radula con-
stricta, Porella fauriei, pacnpocTpaHEHHBIX BHE
BocTounoazuarckoit gropuctrudeckoir 061acTu
MOYTH HCKIIOYUTENBHO Ha OCTpoBax Tuxoro
okeaHa. Bmecre ¢ CeBepo-CaxanuHckoil u Kam-
yarcko-Kypuiibckoil, AMypckasi IpOBUHIUS 110
¢Irope MeYeHOYHUKOB SIBISIETCS TIEPEXOAHON OT
HEMOpaJIbHBIX (h10p ceBepHOM YacTu BocTouHo-
a3MaTCKOM 00JacTH K TMIOApKTUYECKOM (pope
Konsimcko-Kopsikckoli mpoBHHIUY. 31€Ch BCTpe-
YaloTCs M HEPEIKO NMPUHUMAIOT CYLIECTBEHHOE
ydacTue B (POpMHUPOBAHUHU JOKAJIBHBIX (IIOp
TaK/W€ B OCHOBHOM 3HAUUTEJIbHO I0XKHEE PACIIPO-
CTpaHEeHHbIE BUABI Kak Riccia fluitans, Riccardia
spp., Reboulia hemisphaerica n nip.

7. FOoxcno-Caxanunckas npoeuHyus 0OXBa-
TBHIBA€T I0’KHYIO 4acTh 0-Ba CaxajuH, K 10Ty OT
muann Ivuara. [IpubausuTensHo ¢ 3TOW JH-
HHEW, BBIBEJICHHOMN ISl COCYIUCTBIX PACTEHUN,
COBIIAJaeT CeBepHas rpaHuLa apeaynoB Plecto-
colea infusca var. infusca, Porella caespitans, P.
fauriei u n1p. BmecTe ¢ TeM, OTHOCUTb 3Ty HpO-
BUHIIMIO K BocTOuHOA3MaTCKOI 00JIaCTH HET OC-
HOBaHMM, IIOCKOJIBKY YHCJIO TaKuX BHJIOB
MpUOIU3UTEIBHO B 5 pa3 MeHbllle, ueM B [Ipu-
Mopckoit v FOxxHo-Kypuinbckoit TpOBUHIUSAX.

II. BocrouHoa3uarckas 00,1acTh

8. Ilpumopckas nposunyus 0XBaTbIBAET
TEPPUTOPHIO K 10Ty OT 45 mapasuienu B [Ipumop-
ckoM kpae. [IpoBHHIIMS XapakTepu3yeTcs Halu-
yieM  HauOOoNbIIEro  KOJMYECTBAa  BHJIOB,
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MIPEUMYIIIECTBEHHO CyOTPOITUIECKOTO FITH JaKe
MaJeOTPOIMUECKOTO pacnpocTpaHeHus. Pojbl
Trichocoleopsis, Trocholejeunea, Xenochila n
oonee 20 BumoB (Scapania ciliata, Odon-
toschisma grossiverrucosum v 1p.) U3BECTHHI B
Poccuu ToNbKO U3 3TOM, HEOOBILIOH I10 ILIOIIA 1N
(oxoso 80000 KM?), TPOBUHITHH.

9. FOoxcno-Kypunvckaa nposunyus. K
NpoBUHIMKM OTHOcATCS Manas Kypuibckas
rpsza, a Takxke o-sa Kynammup u Urypyn boss-
moi Kypunsckoir rpsael. dropa npoBUHIUHU
Yype3BbIUaifHO cBOoeoOpa3Ha. Psij BUIOB, BCTpe-
YaloUIMXCs 3/€Ch, OOHAPYKEHBI JIMILb 3HAYU-
TEJIbHO FJKHEE, HaUMHAas ¢ LEHTPaJIbHOM 4acTu
0-Ba XoHcto. Jt1o Plectocolea flagellata, P. ha-
rana, Riccardia vitrea, Scapania integerrima, S.
ampliata w np. MHorue Bunsl, Kak Radula brun-
nea, Plectocolea virgata, HaxonsaTcs 311eCh Ha ce-
BEPHOU OKOHEYHOCTH CBOEIO apeala.

B 3akiroueHue ciegyer OTMETUTh, YTO
MIPEJIOKCHHAS CXeMa SIBJISIETCS TIPEIBAPUTEITb-
HOM U, HECOMHEHHO, Oy/IeT yTOYHEeHa, 0COOCHHO
[IPU HAKOTUIEHWHU MaTepuana mo Guope neuyeHod-
HukoB JLxyrmkypckoit u KonbiMcko-Kopsikckoit
npoBuHLMKM. Kak BUAHO, moapa3aeneHus, Bblie-
nsieMble Ha Tepputopuun JlansHero Boctoka, oT-
HOCSITCA K JABYM pa3HbIM (IIOPHUCTHUYECKUM
obnactam. [ToHrMMaHue 10KHBIX CBA3EH 1 3aKOHO-
MepHocTel popmupoBanus giopsl [Ipumopckoit
1 FOxxH0-Kypuiibckolt IpOBUHLIMI CIEP/KUBAETCS
HEJ0CTATOYHOM U3yUYEHHOCTHIO (JIOp MEYEeHOU-
HHUKOB CE€BEpO-BOCTOUHOro Kwuras, ceBepHOU
yactu 1m-oBa Kopes u 0-Ba Xokkaiizo. B wactHo-
CTH, KpaifHE COMHUTEIILHO, YTO BCE U3 OOJIee ueM
20 Bu10B, U3BeCcTHBIX ceronns Ha FOxubix Kypu-
JIaX 1 XOHCIO, HO HEe U3BECTHBIX Ha XOKKaMI0, HE
OyIyT HalJICHBI Ha MOCJCIHEM MPHU Oojiee TIa-
TEIbHBIX HccleqoBaHusX. OCHOBHAs 4acThb TEp-
putopuu npuHaanexkut Kk LupkymbopeanbHoOU
oOmactu, TAe HaOIIOIAOTCS JBa TPEH/A.

1. I3menenue Guopsl mpsMo MTPOMOPITHO-
HAJIbHO CTENEHU KOHTMHEHTAJIbHOCTH KJIMMAarTa,
MPUYEM BHUJIOB, OOMTAIOIIUX B OCTPOBHON 4aCTU
JansHero BocToka, HO OTCYTCTBYIOLIMX HA KOH-
TUHEHTE, TI0 KpaiiHel Mepe, B 5 pa3 0oJbIle TeX,
KOTOPBIE€ BCTPEYAIOTCS HA KOHTUHEHTE, HO OTCYT-
CTBYIOT Ha OCTPOBaxX M KPYIIHBIX I10JIYyOCTPOBAX
(Kamuarka).
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2. VYBelIMUYEHHE JOIM HEMOPAJIbHBIX
BUJIOB M COKpAIEHHUE JIOJIH apKTUICCKUX TIPH
NPOJBIKEHUH C ceBepa Ha 1oT. [Ipu aToM oueBu-
JIeH TOT (DaKT, 4TO B 00JACTAX, MPHIIETAIOLINX K
Tuxomy oOKeaHy, W3MEHEHHE IPOUCXOIUT HE
CTOJIb PE3KO, KaK Ha KOHTHHEHTe. MHOTHE apK-
toropuble (Pleurocladula albescens wn np.) Tak-
COHbl  TNPOHMKAIOT JaJeKo Ha Or B
BocTounoaszuarckyro o61acts o octpoBam Tu-
XOTO OK€aHa M Ha00OPOT, HEMOPAJIbHEIE, a TIOPOH
Y IPEUMYIIIECTBEHHO CYOTpOnuIecKue, kak Met-
zgeria linbergii, BUbI IOPOI COXPaHSAIOTCS B CO-
CTaBe CyOapKTHUECKOW (IIOpHI HA OCTPOBAX.

Results and discussion

The liverwort area mapping in the Russ-
1an Far East was not conducted before, but there
are ca. 100 maps those reflect the distribution of
some species in treated territory (within distribu-
tion map in Russia or in the world). The first
maps were published by K.I. Ladyzhenskaya
(Jlanpoxenckas, 1950, 1952, etc.). The signifi-
cant advance in the mapping of liverwort areas
(not in Russia only, but in the world as well) was
N.A. Konstantinova’s “Distribution patterns of
the North Holarctic hepatics” (KonctantuHosa,
2000). The author (l.c.) provides distribution
maps for 96 species, including 90 taxa occurring
(as it was assumed at that time) in the Russian
Far East. Later, Bakalin (bakamun, 2009) pub-
lished the dot maps of hepatics distribution in the
Kamchatka Peninsula and adjacent islands.

The present publication provides 414 dot
maps, including 403 maps for species distribu-
tion, 2 - for subspecies, and 9 - for varieties. The
presented maps are essentially based on author’s
materials, collected by him in the different parts
of the Russian Far East. The samples from Kam-
chatka and adjacent Islands, those were collected
before 2004 are kept in KPABG, other materials
are kept in VLA. Both some collections gathered
by O.A. Chernyagina, V.Ya. Cherdantseva and
[.V. Czernyadjeva, and most part of Gambaryan’s
collection (VLA) were studied as well. The
points those reflect the materials studied by au-
thor are marked with solid circles; the literature
citations are marked with open circles. In addi-
tion, the numerals near the open circle indicate

the literature source. If the place of literature
record and material studied by author are coin-
ciding one with other - the solid circle is placed.
If there are some literature records for one place
I mainly followed to the principle of priority. One
exception is Chukotka Autonomous District,
where all citations are based on summary review
by Afonina (Adonuna, 2000). The degree of gen-
eralization is determined by map scale. The pres-
ence of the species is reproduced for each square
50x50 km (2500 square kilometers). This con-
nected with the fact as diameter of the “point” in
the maps is ca. 40 km. The creation of more de-
tailed maps is not reasonable now due to defi-
ciency of distributional data.

The detail of study is reflected in the
maps. Such species as Cephalozia bicuspidata
and Diplophyllum taxifolium will be undoubtedly
occurring almost everywhere and will be found
common in all districts of the Russian Far East.
Nevertheless, even take into account this factor;
maps adequately reflect the difference in fre-
quency of occurrence of the concrete species. For
example, maps show Cephalozia bicuspidata is
the more common species than C. pleniceps, and
I think it is correct. Sometimes this is obvious,
but in many cases map is evidence of frequency.
The distributional patterns of species, whose dis-
tribution around our territory is limited, are more
or less correctly revealed. For example, the area
of Mylia verrucosa is abrupt in the Northern
Sakhalin and South Kurils. I suppose, even if the
territory will be ideally studied this limit will not
move far to the North. The same concern many
species with presumable South Temperate, Sub-
tropical and Arctic distribution, those are oc-
curred in the Russian Far East.

Examine the maps it is obvious some
species like Aneura pinguis, Apometzgeria pu-
bescens, Barbilophozia barbata, B. hatcheri, etc.
are distributed more or less everywhere and
evenly around treated territory. Apparent irregu-
larity is a result of poor studies of a part territory.
Contrary, the majority of species have in the
Russian Far East the northern (Scapania apicu-
lata, Riccia huebeneriana, Radula obtusiloba,
etc.), southern (Odontoschisma macounii,
Radula prolifera, Pseudolepicolea fryei, etc.) or
western (Ptilidium californicum, Scapania diplo-
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phylloides, Plectocolea vulcanicola, etc.) of their
distribution. Some taxa are also occurring in the
locals situated very far for the main area body or
are endemic species (from example occurrence of
Arnellia fennica, Frullania nisqualensis, Scapa-
nia kaurinii in the Central Sakhalin or endemic
Leiocolea ussuriensis, etc.). These facts can be
used in the phytogeographical classification.

Strictly speaking, the phytogeographical
regionalization can be based on two parameters:
1 - sudden alteration in the frequency of species
around the area and 2 - interruption of the spe-
cific area. The first parameter is currently hardly
usable due to data imperfection and we should to
concentrate on the second one. As it was stated
above, due to present data there are 403 species,
2 subspecies and 9 varieties recorded for the
Russian Far East. From the total amount there are
84 species and 1 intraspecific taxon distributed
evenly around the territory, 154 species and 3 in-
traspecific taxa have the northern limit of their
area, 79 and 2 - southern, 65 and 2 - western and
82 and 5 - are known from the locals situated far
from the main area body. Naturally area border
lines are not distributed evenly, but are concen-
trated in the some not extensive parts of the ter-
ritory.

The overlapping of the border lines in
each groups of interruption (northern, western
and southern) makes it possible to imagine gen-
eral pattern of qualitative characteristic of floris-
tic composition. These results are represented in
the Figs. 4-6. The tentative speculation showed
the area limits coincide with borders of mountain
ranges and water barriers. For the mathematic
counting I suggested the following operation.
The five imaginary lines were drawn around the
Russian Far East (Fig. 7). Each line was divided
into segments of 100 km length. In the current
analysis I calculate the quantity of crossings
across the one segment. The Line 1 has the 1800
km length and lies from the spoors of Nerchin-
skoye Plateau, via southern end of Kolymskyj
Range, Kamchatka Peninsula at the latitude of
Shiveluch volcano and ends in the Commanders.
Line 2 has 1200 km length, lies from the Sev-
ernyj Anuyskiy Range, via Chukotskyj Range
and ends to the East of Chukotka Peninsula. Line
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3 has 3500 km length and lies from Hokkaido Is-
land, Great Kurils Island Chain, Sredinnyj Range
in Kamchatka Peninsula, Koryakskyj Range and
ends in the Anadyrskyj Bay. Line 4 has 4700 km
length and lies from the foot of Korean Penin-
sula, via Sikhote-Alin Range, Dzhugdzhur
Range, Kolymskyj Range and ends in the Arctic
Ocean near Vankarem Cape. Line 5 has 1200 km
length and lies from Amur River Valley across
northern part of Sikhote-Alin Range, southern
part of Sakhalin Island, Kunashir Island and ends
in the Pacific Ocean to the east of Lesser Kuril
Island Chain.

The results of the analysis are represented
in the Tables 2-6 and Figs 8-12. Graphically the
information is presented in the Fig. 13, which
represents the “peaks” of crossings numbers of
the area limit borders. The relative quantity of
crossings is reproduced in asterisk size. The most
valuable phytogeographical boundaries lie in the:
1. Severnyj Anyjskyj Range, 2. Chukotka Penin-
sula Isthmus, 3. middle part of Sredinnyj Range
in Kamchatka Peninsula, 4. Strait between Com-
manders and Kamchatka Peninsula, 5. northern
part of Sikhote-Alin Range, near Amur River, 6.
Tartar Strait, 7. Izmena Strait between Hokkaido
Island and Kunashir Island, 8. northern part of
Iturup Island, 9. southern part of Sikhote-Alin
along 45° of the northern latitude.

Based on revealed data the scheme of
phytogeographical lines in the Russian Far East
can be compiled. Additionally I take into account
data on isolated distributional locals for some
species (mentioned above) and endemic taxa
(Fig. 14). The analysis of the coincidence of the
isolated locals has shown the concentration of the
“uncharacteristic” species in the Southern Kurils
(generally distributed far to the South Riccardia
subalpina, Plectocolea rigidula, etc.), middle
part of Sakhalin Island (enclave of the “northern”
species such as Scapania kaurinii, Frullania
nisqualensis, etc.), southern flank of Primorsky
Territory (generally distributed far to the South
Plagiochasma japonica, Anthoceros agrestis,
Radula tokiensis) and the central part of Kam-
chatka Peninsula (distributed far to the South
Scapania glauca, Bazzania bidentula, Riccia
huebeneriana, etc.). The floristic regionalization
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of the Russian Far East based on hepatic distri-
bution is represented in the Fig. 15. and is shortly
described below.

I. Circumboreal Floristic Region.

1. Chukotka Province. Despite expecta-
tion the specificity of this province is very low.
Conditionally this territory coincides with area
of the common occurrence of Pseudolepicolea
fryei,  Plagiochila arctica, Mesoptychia
sahlbergii, etc. However these species can be
found much southward, at least to the northern
coast of the Sea of Okhotsk. Rely on hepatic dis-
tribution I cannot to place this province into sep-
arate Arctic Floristic Region, as it sometimes
makes for rely vascular plants.

2. Kolymsko-Koryakskaya Province. The
province includes Kolymskoye Uplands, Pen-
zhinskyj Vale (Dol), almost entire Sredinnyj
Range in Kamchatka and the main part of Korak-
skoye Uplands. Despite the large size (ca.
1000000 square km), its specificity is not high.
Prasanthus suecicus, Orthocaulis floerckii,
Odontoschisma elongatum have the southern
limit in their distribution in this area. The larch
forests, those are occurred in the southern part of
the province predetermine the occurrence some
epixylous and epiphyte species finding here the
northern limit in the distribution (Ptilidium pul-
cherrimum, Crossocalyx hellerianus, etc.).

3. Dzhugdzhurskaya Province. The
province covered eastern end of Stanovoj Range,
Dzhugdzhur Range, Uda River Basin, Shan-
tarskiye Islands and area near the Amur River
mouth. This province is the southern limit on the
distributions a lot of arcto-montane species, such
as Nardia scalaris, N. geoscyphus, Peltolepis
quadrata, Orthocaulis quadrilobus, Radula pro-
lifera, Pleurocladula albescens, etc.

4. North-Sakhalin Province. It includes
the main part of Sakhalin Island to the north of
Schmidt-line. Here and in Kamchatka-Kurils
Province there are the most northern locations of
Ptilidium californicum, Radula constricta, etc.,
those are absent in the continent even far to the
South. Some Temperate species (appears, partly
relict here) affine this province with South-
Sakhalin and South-Kurils provinces (Radula

Jjaponica, Radula obtusiloba, etc.). Though the
mountains in the Central Sakhalin are the isolated
location for some arcto-montane species, distrib-
utes far to the North (in Kolymsko-Koryakskaya
province): Odontoschisma macounii, Scapania
kaurinii, Frullania nisqualensis, Plagiochila arc-
tica, etc.

5. Kamchatka-Kurils Province. The
province includes the southern part of Kam-
chatka Peninsula (except of Sredinnyj Range),
Great Kurils Island Chain (exclude Kunashir and
Iturup) and the Commanders. Some species are
known in Circumboreal Floristic Region from
this province only (Plectocolea vulcanicola, Ric-
cardia aeruginosa, etc.). The province is charac-
terized by occurrence of some species common
for Southern Kurils and Japanese Archipelago
and not occurred even in coastal area in continent
(Nardia compressa, N. subclavata, Riccardia
aeruginosa, Plectocolea vulcanicola, Scapania
diplophylloides).

6. Amurskaya Province covers the Pri-
morsky territory to the North of 45 of the north-
ern latitude, Bureya River Basin and middle
course of Amur River. The coastal area of this
province has close relations with Kuril-Japanese
and Manchurian floras. The latter is confirmed
by occurrence of Ptilidium californicum, Radula
constricta, Porella fauriei, distributed outside of
East-Asian Floristic Region exclusively in the is-
lands of the Pacific Ocean. Together with North-
Sakhalin, Kamchatka-Kurils provinces the flora
of Amurskaya Province is intermediate between
Temperate flora of the northern end of East-
Asian Region to hypoarctic flora of Kolymsko-
Koryakskaya Province. Here are occurred some
species distributed mainly far to the south (Riccia
fluitans, Riccardia spp., Reboulia hemisphaerica,
etc.).

7. South-Sakhalin Province covers the
southern part of Sakhalin Island to the south of
Schmidt-line. The northern border of the
province coincides with interruption of areas of
Plectocolea infusca var. infusca, Porella caespi-
tans, Porella fauriei, etc. Though there are not
grounds to join the province with East-Asian Re-
gion due to the fact the number of the species
with generally East-Asian distribution is ca. 5
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times lesser than in Primorskaya and South-
Kurils provinces.

II. East-Asian Floristic Region.

8. Primorskaya Province covers the ter-
ritory southward of 45° of the northern latitude.
The province is characterized by the maximal
quantity of species with presumably subtropical
and even tropical distribution in Russian Far
East. Trichocoleopsis, Trocholejeunea, Xenochila
and more than 20 species (Scapania ciliata,
Odontoschisma grossiverrucosum, etc.) are
known in Russia from this not large in size (ca.
80000 square km) province only.

9. South-Kurils Province covers the
Lesser Kuril Islands Chain as well as the Ku-
nashir and Iturup Islands of the Greater one.
Some species, those are occurred here, are
mainly distributed much southward, starting
from Honshu Island (Plectocolea flagellata, P.
harana, Riccardia vitrea, Scapania integerrima,
S. ampliata, etc.). Many species, such as Radula
brunnea, Plectocolea virgata, etc., are distributed
here in the northern end of their specific area.

It should be noted in a conclusion: the
presented scheme is a preliminary scheme and it
will be specified and verified in the course of the
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future studies. The proposed provinces are be-
longed to the two floristic regions: East-Asian
and Circumboreal. The understanding of the
southern connections of Primorskaya and South-
Kurils provinces is restrained by incomplete data
on the taxonomic diversity in north-east China,
the northern part of Korean Peninsula and
Hokkaido Island. The main part of treated terri-
tory belongs to the Circumboreal Floristic Re-
gion, where two trends are occurred. 1. the
changes in the flora composition in proportion to
the degree of the climate continentality, and the
quantity of species distributed in the insular and
peninsular parts of the Far East ca. 5 times more
than quantity of species distributed in continental
part and not occurred in the insular part at that.
2. increasing of the proportion of Temperate
species from the North to the South and decreas-
ing of Arctic species in the same direction, and
in insular part these changes are not so obvious
as in continental part at that. Many of arcto-mon-
tane species (Pleurocladula albescens, etc.) are
occurred much southward in the islands of Pa-
cific Ocean, than in continent as well as some
Temperate and Subtropical taxa (Metzgeria lin-
bergii, etc.) are remained within subarctic sur-
roundings much northward than in the continent.
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Preliminary remarks

Each map reflects the distribution of only
one taxon. The taxa are arranged alphabetically.
The used nomenclature is corresponding to the
accepted in bakanun (2009) and Bakalin et al.
(2009). The many new combinations, those are
accepted in the last checklist of Russia (Konstan-
tinova et al., 2009) are not used here since the
majority of maps were prepared before the pub-
lication of the latter checklist. The points those
reflect the materials studied by author are marked
with solid circles; the literature citations are
marked with open circles. In addition, the numer-
als near the open circle indicate the literature ref-
erence.
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Map 10. Distribution of Anthoceros agrestis Paton

Map 12. Distribution of Apometzgeria pubescens
(Schrank) Kuwah.
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Map 48. Distribution of Cephalozia loitlesbergeri
Schiffn.

Map 47. Distribution of Cephalozia leucantha Spruce

Map 46. Distribution of Cephalozia connivens
(Dicks.) Lindb.
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Map 96. Distribution of Frullania crispiplicata

140°

Map 95. Distribution of Frullania bolanderi Aust.

140°

Map 94. Distribution of Frullania appendiculata

Yuzawa et S. Hatt.

Steph.
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Map 120. Distribution of Haplomitrium hookeri (Sm.)
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Map 119. Distribution of Gymnomitrion pacificum
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Map 118. Distribution of Gymnomitrion corallioides
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Map 132. Distribution of Iwatsukia jishibae (Steph.) N.
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Map 131. Distribution of Isopaches decolorans

140°

(Limpr.) H. Buch Kitag.

Map 130. Distribution of Isopaches bicrenatus
(Schmid. ex Hoffm.) H. Buch
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Map 144. Distribution of Leiocolea gillmanii (Aust.)
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140°

Map 143. Distribution of Leiocolea collaris (Nees)
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Map 142. Distribution of Leiocolea bantriensis (Hook.)

130°

A. Evans

Schljakov

Joerg.
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Map 156. Distribution of Lophocolea cuspidata (Nees)

140°

Map 155. Distribution of Lophocolea bidentata (L.)

130°

140°

Limpr.

Dumort.

Map 154. Distribution of Liochlaena subulata
(A. Evans) Schljakov.
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Map 166. Distribution of Lophozia longidens (Lindb.)

Map 168. Distribution of Lophozia pellucida
R.M. Schust.

Map 167. Distribution of Lophozia pacifica Bakalin

Macoun
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Map 174. Distribution of Lophozia schusteriana
Schljakov.

Map 173. Distribution of Lophozia savicziae Schljakov.

Map 172. Distribution of Lophozia rubrigemma
R.M. Schust.
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Map 216. Distribution of Moerckia blyttii (Moerck)
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Map 215. Distribution of Metzgeria lindbergii Schiffn.

Map 214. Distribution of Metzgeria furcata (L.) Du-
mort.
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Map 413. Distribution of Trocholejeunea sandvicensis
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Map 412. Distribution of Tritomaria scitula (Tayl.)
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