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Abstract

The phytogeographical relationships of major plant communities in vertical distribution of Hokkaido to those
in horizontal distribution of the Russian Far East were discussed. Six major plant communities appear vertically
in Hokkaido. Each of them has its own phytogeographically corresponding plant communities in horizontal dis-
tribution of the Russian Far East. The Quercus mongolica—Tilia japonica—Acer mono forest corresponds to the @.
mongolica—Betula davurica forest. The Abies sachalinensis—Q. mongolica forest corresponds to the Pinus ko-
raiensis—deciduous—broadleaves mixed forest. The Picea jezoensis—A. sachalinensis forest is similar to the P. je-
zoensis—Abies nephrolrepis forest. These three communities in the Russian Far East appear in the area under
the maritime climate. The Betula ermanii forest in Hokkaido corresponded phytogeographically to the B. ermanii
forest on the Kamchatka Peninsula under the oceanic climate. The Pinus pumila thickets correspond to the
Larix gmelinii—P. pumila forest in the area with the continental climate. The wind exposed dwarf shrubs corre-
spond to the treeless heaths in the Kuriles with the extremely oceanic climate. Apparent vertical arrangement of
the plant communities on the upper part of the mountains of Hokkaido was inconsistent with the horizontal ar-
rangement of the Russian Far East that consists of, from the continental to the extremely oceanic climate, the L.
gmelinii—P. pumila forest, the B. ermanii forest, and the treeless heath community. The important characteris-
tics of the vertical distribution of Hokkaido are that it has different horizontal plant communities in the Russian
Far East in a same vertical series. The vertical distribution of Hokkaido presents the invaluable exhibition as a
standing natural history museum.
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H D, FERARIIRED 3Oz Ny F7 7T
7 Acer japonicum Thunberg ex Murray, ¥ <&
3 ¥ Acer palmatum Thunberg subsp. Matsumu-
rae Koidzumi, 7 X %7 ¥ Sorbus alnifolia (Sie-
bold et Zuccarini) K. Koch, ap. Miquel, # % /3
K& A Y 1 Tilia maximowicziana Shirasawa, ¥
2 V%2 7 Prunus ssiori Fr. Schmidt, 7% 4 Os-
trya japonica Sargent, %7 PN Carpinus cor-
data Blume, /Y ¥ Kalopanax pictus (Thun-
berg)Nakai, F/\% Phellodendron amurense Ru-
precht, 4 X T ¥ 1 Maackia amurensis Ru-
precht et Maximowicz subsp. buergeri (Maxi-
mowicz) Kitamura &2 dH 5.

SHAIRZEMRD + K~ Abies sachalinensis (Fr.
Schmidt) Masters—3 X 7 J #kid, 1l i %
i, REERO I XFS-2 VA4 2 Y-V F ) F
e QWET I THMT 5, SHEBII L Fwuh
FR TV vY Picea jezoensis (Siebold et Zuc-
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DA 5 A DEE YT Lavrenko and Sochava (1954)
IS, L L, ZONEMH (Lavrenko and
Sochava 1956) Idfitk # MBI E k& X5
L, S50 MmMREHBELETiLEhTHha0D
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Fig. 1. Vegetation map of the Russian Far East. The

delimitation of the vegetation is simplified from
Lavrenko and Sochava (1954, 1956). The types of
the vegetation are expressed by the physiognomi-
cally dominant species. The map exclusively shows
the vegetation of the Russian Far East and the ad-
jacent terrain of China, excluding Japan.
1: Arctic tundra, alpine tundra and shrubs of Al-
nus maximowiczii and Pinus pumila, 2:Larix
gmelinii—Pinus pumila forest, 3:Betula ermanii
forest, 4 :Picea jezoensis—Abies nephrolepis/sa-
chalinensis forest, 5 : Pinus koraiensis—deciduouos—
broadleaf mixed forest, 6:Quercus mongolica-
Betula davurica forest, 7 : Temperate steppe.

IR O it
1) EVIAVFI-VYIHIH V3kk
EVTVFINESEL, Y H U A VN Betula
davurica Pallas, TV A4 &Y, P UNUFThT
7 Acer pseudosieboldianum (Pax) Komarov 7%
ExMESBIELEBRTH 2, IHFIRIZH S Hf o
T iR B EHAL S O 5 & ITRIIC N S,
Z 95 U =B RER O SE BEILFERIMRL, Mo > 7
(Ermakov et al. 2000 ; Krestov 2003) LDIAMHZE |
thE b iz @ L CH 5 h 3 (Takahashi
1944 ; Wang 1960 ; Qian et al. 2003)., Z Dk
HACTE® Z 0k hTnhns, b7 o7 %

Table 1. Major tree species composition and their
relative dominance in basal area (%) of four differ-
ent maximum diameter and tree height of the
Quercus mongolica-Betula davurica forest near
Khasan, southern most Primorie, the Russian Far
East (original data)

Plot 1 2 3 4
Maximum diameter at breast height(cm) 18 22 41 65
Maximum tree height (m) 14 15 18 22
Species

Quercus mongolica

72.3 587 54 41.7

Betula davurica 25.6 31.8 35.9 26.0
Acer mono . 1.6 12 4.7
Acer pseudosieboldianum . 14 01 0.1
Tilia amurensis . 0.1 0.1 20.1
Phellodendron amurense . 02 18 26
Maackia amurensis . 0.1 0.1
Betula costata . 23 4.6
Tilia mandshurica . . 0.1 0.1
Betula platyphylla 2.2 . 14 .
Kalopanax pictus . 0.1 0.1
Sorbus alnifolia . 0.2 .
Fraxinus lanuginosa . 3.1

Fraxinus mandshurica . 3.1 .

Alnus hirsuta : : 3.4

RET 5, KEANERELEBMKTH S,

Z DMROBIARKK 2 Mo > 7 ixraas, Abefie s
DEBUNE T 23 V(I TOFMER 2 5L L
TAHES (Table 1), M4 4 X (RAMEEE,
IRHHE) /NS DA (Plot 1) 226 K& WM
i (Plot 4) DIHIZHEIEA TS LINET S
L, BVTVFTEYIAY S UNTIFEEYIS S
FTTICESL, RERME TR L TELEZR- T
W3, ZOE,rOBEE LT, T4, Y
INYFITHIT T L=ILYF /) F Tilia amuren-
sis Ruprecht, ¥ ¥ 2 7R &4 ¥ 1 Tilia mand-
shurica Ruprecht, ¥/ &, A XV Y1, N
FUARE, WTN G LEIEOELEAGES & HomfE
NTLEHIETH B,

2) F 3wty a3 y-JRIEATERNRAEE

ZOMIEERREHEERMI O F 3 ¥ £ v T 3 Y Pinus
koraiensis Siebold et Zuccarini {Z7%SEIATER 3R
B35, SR TH 5., Mfia v 7IRFEEOHR
WA, s a T Z 7 ORHLA S g - R
2 COMT 5, 610, Eb s T I}
RN B DTH D, TR, S$HEEBE L
TFavtryaay, )<Y, b7 T Abies
nephrolepis (Trautvetter) Maximowicz, V% 4 I/
e LCEVAN ST, TLA-ALVF I FR, F3
7 I 23 Betula costata Trautvetter 7 £ 7
b5,
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MEGT 3 ESHEBIRCH 5, M a L 7 TDoy
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128 LI OFPHIZ 5 D, $HARZS MR O LG+
WIHNhG, ke L TdhehzeEznizmbe,
VAR T-7 ) = WilRkZA & O WA ERNE I W, R
EL, RITEY N VP Y v v ZEEBIZIA
MNEDATH S (Md 1996) . BIFERIZHAT,
bkt e®DAIZEZE T AN, TR AR, A
7 I3F Acer ukurunduense Trautvetter et Meyer,
ap. Middendorf 2 E 23328 DTH 5,

W ER O R
1) & 5 v oSkk

S F VNHRIRICES U, MdER S 5 T
5D TH3, WMHEaL 7 TlE, WHEEO, o5
v A UNE 1994) 2 5 E T (Okitsu 2003)
IZhFTHND ., ZOHKIEH LF vy HEELIL
Wl & TR O A E Y, KFLD & 7 7
VISRE S LF Y A LEOZ T GV REE DY
Ttk T, AP RIS B ISR O B RIZ &
HLWA 5,

B O R
1) KA — 28

HraAv Iy, ARXINY HHF 2 T Arcterica nana
(Maximowicz) Masters 78 & D REPERA A3 53
DHETH B, a7 T, BAFEESERD THE
W, B OILT BRI AMT 5, 72720, IADD
Wik 7z, MR (Fig. 1) 23R SR T,

1) 74~ V-4 Uk

"4~ Larix gmelinii (Ruprecht) Ruprecht
HFROBRRIZ A 7 VEAREDIEDR B TD 5 .
By 7 TR HE VLR N 72T,
L Y= Ry bR Ao AL BN A <
AL, MO Y 7 Tk & KRR OB ki
BY 5, 22T, N YOS IET A 2 Y5
FHANICIZIE T 5,

BROS 7 OHEENH ERREE

e > 7B DML &, AR A i
RS2 L TDO L5124 % (Fig. 2), WEKT
i, WAL AEANTE Y TY F SV T H U H vk,
Fa vty Ty FELRERRSK, =Y
IR R YMBAREG A TS, Zh&
DAL TIZ Sk B AEMR SIS A B, WERIIE &
A v Y N R R W 8 N 3
FAAEOMER L OZ 0L FOMEIZHENS, X6
WZHEEE AR < 25 2 BRI TR IR C AT 2 A DA
B e — 2R AT 5, WolES, Th
5 LRI CAKFAMOMNETE KBEMETIET A ~U-
N wIkE b, D EOES IS, fEa s offidk
A, KEESRIR RIS RSB R LR O R B 12
o THMEZ A L, [Rl—D%fe Fickiy s —>0
AESARHTIIFEHTE LV, DITIZ, 25L7%
BARDENE G 726 TEMKMEORBIKEZBBIL X5
(M 1999, 2002) .

KPERE At KPEMER M P CIRE O L <,
KXDOFEENFH LV, LDt LWFEE & M L TR A
HEOFEIFH LW, 22T, HOBLWIZED
72D E T J VN EDIRERNE, A B

Bioclimate Continental

Maritime

Oceanic

Major region Eastern Siberia, Magadan

Western Okhotsk,
Sikhote—Alin ,Sakhalin

Kamchatka Northern Kuriles

Environmental
significance for
vegetation

Extreme drought in late
spring due to permafrost

Humid and warm

Humid and cool Shortage of sunshine

North

Larix gmelinii-Pinus

Horizontal distribution
of vegetation

South

pumila forest

Picea_jezoensis—Abies
nephrolepis./sachalinensis
forest

Betura ermanii forest

Treeless heath community

Pinus korafensis—
deciduous-brodleaf mixed
forest

Quercus mongolica—
Betula davurica forest

Fig. 2. Horizontal distribution of major plant communities in the Russian Far East along with the bioclimatic
gradient from continental to extreme oceanic (original).
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ThHM, BETSEZ i3m0, SHERTT kst
OB, WHBE SR ITHHE LT B Dm0y
HE D720 123D B ARG HAEFE L T, KD
L< 7% (Berg and Chapin 1994), HiAIIHIE
IZW/ed, Lahi-T, BT, ESARMEBIAD
&N AEREMMIE, MFEME AL T e R
KICABOEIE 2L, B DO HEE
BL2H0BENESS, 74~V MIEHETHE S
FTE50%, KEEEOEOHIKOIEN D HAEL, Z
FUSIRIE U Tk A D 25 A AN K 5728 T
b5,

MR B L AAREOHMMIEE Eh (KT
1984), HOMzh:, 40X & Ik E RS
EMBE L, 25 LABRET T, BIARIIEIEILE,
RS HENT NG BINBETH 5. TOHA, |
FABHE AL LT HNEMEA B 7215 28, &
RS TE LT 5, HHEAE L ER O 5 AR
FRIZHOSXRIZ L > Tk £ % (Okitsu 1995) ., A
oy 7 CiRkBMETIE, HIRIEROE A KL
TEYITNFI-VYIHI A VISOIEIEIRIERE &
5%, WD - mECI, BIEATERNI MBS
WAL, WSHERO 7 3 v & Y T3 ki &
FH AWML TES L (Okitsu  2002) , A
BHIRAE T 5, X 61cdb B U CIRIEskIZ & 5 Lhilka
PEDSEE L SERNT 79 2 DAEPEA R T X,

PO B FE RS ERST, =~y W EET 5, i)
Pk EORIREIERNZ, T — v o SRRk KRED
ACTTARIR TIRIAHA THE S T2 4, filia > 7 Tk
arEh s, ThiE, IR TILEE S BT 5
72D Th b,

WA b e, B, MEichks, £
D &S BHEF TR, AR L TT A
BRI & B IZE D RN E T T ZADAPEATEIR T &
B, 2D LA, MEERE T T, EAERIA
M & 015 2 A REM PRI I 2 DIE BEIATER L 2 25
WTHAHS, TNITELTIDRETHV N TH S,

OISR 50, IR REIC A S &,
S E AR E AR A BRI S 5 6 DD, HOH
BRI SIS AL U, &0 1 Vo3 6 oA % HEFs
TEY Y, 3V~ V)% Alnus crispa (Aiton)
Pursh subsp. maximowiczii (Callier) Hultén ex

Hara AMLEANE € — ZFRE 2 BT 5

BEDEEEE S H EBRO D 7 OFEHEE

Dl bl 2 & A4, ACuE o a0 A7 % A
wu 7 ORE L E IS ST, FEREVTLs %
BEfL &S (Fig. 3),

IAFT-ZIA AY-V T F
B I HTBIXFFT-Z A4 E2Y-vF / F

Vertical distribution of
Hokkaido

Bioclimate

Wind exposed dwarf
shrubs

Corresponding vegetation
in the Russian Far East

Treeless heath community

Larix gmelinir—Pinus

Pinus pumila thickets Continental .
pumila forest
Betula ermanii forest QOceanic Betura ermanii forest
. . . Picea jezoensis-Abies
Picea jezoensis-Abies Ay . . .
: . Maritime nephrolepis/sachalinensis
sachalinensis forest
forest
Abies sachalinensis— Pinus koraiensis—
Quercus mongofica (s.|.) Maritime deciduous—-brodleaf mixed
forest forest
Quercus mongolica (s.l.)— Quercus mongolica
Acer mono-Tilia japonica Maritime o

forest

Betula davurica forest

Fig. 3. Phytogeographical relationships of major plant communities developing vertical distribution in Hokkaido

to those of the Russian Far East (original).
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WOBFERSEIEEY TV F 7Y H T H VD
O LMD I, L, YZHT I Y REN
2% BAT 2 s ALIRHE O VE FE AT & 13 F s
%, ZOZEh5, JLBEDEELERME, €Y
TJVFITXYIZHI IR EXYZHT IR
KELIZEDEARDZLNTE S, JLEETIE, &
FOKHIIREIZ I3 RPEAIVE B AFERIRIZ L 7 2 — D TS
T HNZRAF L T 2D A TH - 72 (s - &K
H1987). BKBIZA->TIXF T, V427,
Y FETRET S, KRNSO EAGEGIA
WIER ST, YZH I I VSIEH3IZIAnD Eh
FHIEIIE ST LB TE S,

HERES TIRE Y T F 730 - BRI 2 < Ml
IZFEL, YA H gLz < A5h 3 (Im
1996), ZOMkiE, ¥HfEEETHE T > T Quercus
serrata Thunberg ex Murray—7 % > 7 Carpinus

laxiflora (Siebold et Zuccarini) Blume k& %L |

4 X ¥ F Carpinus tschonoskii Maximowicz Fk7s
E R TR REBOEMRAER AN Ed s 2 (hd
A 1933) , KPERIGEHEIAHERA O i ALEE O WL % A
Y5,

EVTYFIT-YIHY S M, BT O
aF T4 T KM EED, KEERIVESEIA
RO HABNES I $54) 5 iR HI LK 0O 2858 % PRfF§
LHBELAETH S,

b EwY-3 XF Tk
AL & K 1 o 7 O $HEIR AR SRR A %

5L, RS LT3y vy as D,

Favty T a3 ALmEICII ML v, EEA
HEBHE E DO ATV, e 7 Tid, T
URYRLNT Y IRPEY T F T EEEIRZL
THIERZM AR T 5 Z L 1F L A EH, Kb
BOF 371y T3 FEREBRZMIZ—D D
W U 7= R A RS L T B LB TE 3, o
ES, ALEE O SHARZ M i T8 TN R &
T SHERIMR & ORNZE N 72, BT AR AV
Wtk E B E B (i 1993),

T Y-b FeUkk

TUwY-b P yid, $hARZKE 3R ED

BERERRIIACHE LT > 7 & TR E Wk
V(M 2002) . LB & YY) ST S N R
7Y Ay, W T 2 E OKPERTIE I < MiRFED b
YT ANITE E b B, PR & & TRERL
TP 3RS THAMLS 5 o ARINOILHE AR S LA S
ARSI ERIM S T %, LaLl, 2hidy on
Abies veitchii Lindley, 2 XY 7 Tsuga diversifo-
lia (Maximowicz) Masters, * 4 ¥ 5 &V Abies

mariesii Masters, 2 9 Thuja standishii (Gor-
don) Carriere 7 EAFIRT, = <Y L& HHBRK
IZ2& 5 ¢ Picea jezoensis (Siebold et Zuc-
carini) Carriere var. hondoensis (Mayr) Rehder
e A 2y (Franklin et al. 1979), ¥ 7 X
BN FeYEfmETHIA, IAVH, A4 I
v, ZJuXBHAEGHE TS 2, 2070, AN
L O FARSHEBIR IR D S A bR
V-t Py MRE IR ERANICEIZT S, Wb
WX HAREAA OHME Rad 2 (d 2005b), L7
Mo, ALEO T Y- Fv vk, BAS
BCIEME—, Moo 2 7 OEARETERIR S ISR D
L7z, RO —HFEER L TW3DTh 5,

VAT S

S 1 v o SHRIZAEHEE Tl HES LIRS K 1 L5
EREELLT, U2 Y- P YD EHICHHE
IZHNhS, Wi a Y 7 COMMiER L, hoaF v
Y D ST T, MR O ki
BHT D, ZOFMIE S &F vV H P L ALE 2
TR O B E N, T o F vV L -
FEERD & 7 1 v 7 SRR 55 T 5 5 48 T 87
%I HAL DIHAETH -7 (NG 1994), % 7=,
£ FY-70 2 H YO HERRENLED & 7 5 v
INPRRERRRE 34 RETIZ 28 1, 82% MAEH AL Dk
WHECH - 72 (M 2002) . KFILD &7 51 v 73k
EHLF Y HLED R TV TRIEE D8 T
T, AR I ECICHIEOBIRIZ S B &
A B

K J VoSG R 0T, BRI Z O/HKIZER
BHOTRMEEZ LN TWEH, B3RO RHPH %
DA Z B &, X TIEE L, KRR
Thb, hoaFvyhtE (hE2002) RKkHL
(M 1987) TOFEKER2 S, Ttk BRER R
WS O AT, &7 s L CERT5, &
EMTHZZENAENITE > TS,
Watanabe (1979) &, #oF vV ¥ E»5T
A, ACENEHL TN DX T vk Sy
Tl & —D DR Uik & Ak U, HisEi% S
[RIERIAE L IR E Z L AL T3, AR
A8 Mt AR - S ko £ 2T,
GETCRAHR <, B S W 2 R AU T IS sk
MU THEL, ZRoIEHWICAENICHIE TS
% (Hamet-Ahti and Ahti 1969), ZD XS5 5 H /3
J RN E D DIIFEFICIETEDRE A S Y VS
vy e T Y 7 Bk OdtiRE TH B, AL
WOXT Yy SWig A oF Y AXELOETE,
MR &t < MR B ATERIFR D ACT- R RERR I 2
725,
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INA 2 I RASK

A 2 AW ACHEE TidiliER EE8, 27
VOSRFRBRA D EFFIZIAR D, A 7Y E R
LT3, ey 7 TldNA vV IZlES 4~y
BMRDOMIKER & LTHMT 5, 747 Y- A~
YHIEZ Y Y- b Y MRk o AL R R
WAL AR L, W T Y 7 Tld & KBEEEO il
W ET S, 22 TEN Y YDGMHIET A <Y
BAAHPANIZINE 5 T B, N VA < VB
MOMKELRTH % Z LAERTE %, JLmED N
4 v I RAMIE, W > 7 EEESIZ 36 5 2 A4
TN TIPS A Y HBREL THEL b
HRLBRTE S, FOZ L%, ALREIZH T B R
LR DN A = i DT & B TA K
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