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1. ZL®IC

AAEOFMHIZIHET 7 KEHROBD &
FE A P 2R IC B SR W & FRRE NS, L
AAREICHEESE, LmEICnEM. Jticy
N 2y ERICTFEFNENEEL TWS, R
HEREOHIZIZZ D LB DN %
Eb>TBHLTEEZDDDBENEEZI BN
TWw3 (EH 1974 ; Maekawa 1974), L 7=
Mo T, ART PT7 RKEREDLBED/IRNT
LB EOHEHZEEHMBENICNED TS Z
&3, BEFIBOZRMDRILRENIS 2
S5NICTHETEETHS, LrL, 5L
EHAREHT LT LIEEARN,

E D LM TOEERRRIGAEILER
HEF (BERF 1955) BT 2mEBETH . h
Z7bDT a3y MENSE. TEOERR
EALEE O BRI & DR KEERITI.
R E JRAWURTEE N T bL—IWATH
B, BN TR & KEZRRAICES N,
i ALEAEICR D SR (BBl 1971) 13,
IR THEERICETSREILRE T, BE
HEIIERIM SRR BE L BERREL L. T
B OBENRRT 5. OO THEKEWVE
BTHDILHBHLNITI N/ (Tatewaki
1958), JLBE DZFMOME DFIZE L T,
A 512, - /NS (1987). Kojima (1979,

FTERFERZEREIR (FFI YR

199 Ik > THRHE, REI T3, i,
T (2000) VIEEDOT =V KT —21TH
TLRBIZDWTE LD, FMF - LD
HHICBAL TIZ, B4 - BUE (1990) AiR
REFEERMOSMEREL, RHADHM
R & B B OBIR R L EBER
HOWEETHD LOMmER/ TS, LD
AN A = P NOF T IO - L3 B2 e 5 0 AT
DT BTS20, Ths0dkRT >
T REMTONHEERT S I EARAIRT
HBENZ B,

FIZ T, A|TIE, LEAXAOEXEERNE
HRELT, TNS5OIERT PTIIBIT 5
A BRZEAMEDFIZDONT, ZHETOR
RERDTHRETIZEHEDTTFENICE
2L, SROXVFMZHERNOD—DDEM
MO ERET D, ZZTREMKOY 1 THT
BHEESEICEIWE, Zhid, tE7Y
7 REEES T RFNFEZE + 0 ITHES
TEDLIREROBER DL, HARICE
DLSRGPRER D TH 5.

2 XFFIIDONTH. BEFIETIE Quer-
cus mongolica ssp. crispula (Blume)
Menits., Querucs mongolica var. crispula
(Blume) Ohashi 72 & & LT L7 U7 K
iz T B5E 0 F 5 Quercus mongo-
lica Fischer ex Ledeb. DR, & 2 W IEHE
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ELUTHDHEDONS Z EMLNH Z 2T
AXEDOIXFIBLBOETVFIICEE
hobDEHRLTEREED D, ILHED
BHREALET 7 KERICHHRTDHMAED
HEAMBEENEEEERTSOTH D,
£IZDONW TR, AFAISGDH DIIEFICL /&
Mo>TIXFF &L,
FREFLDZICYD, ELEEREE
B MR AR AR EE LI REITS
#EEICEo . BBLTRET 5.

2. LAXDEEZRMKSI AT ELEN
5 DS

ATV D LA AERACH S & JLiEE %= 5
L, JLHEIZIE. KEL T THIRE R
(cool temperate forest zone) & 3t75 ki (bo-
real forest zone) M 2 HIHAI /T 5 (X 1).
Hamet-Ahti et al. (1974) IZfE XL, BiE X
temperate zone 12, %% !3 hemiboreal zone
KENENHLT 5. LHHBIL KL
O L TidAbE R, REA MRS
ANANKELTHOTMARENSETT
(Watanabe 1979). 1T & A it EOLE
e ERICEESME L THND,

BR#MIZIZT X T # (Fagus japonica
forest). 3 T # (Quercus serrata forest).
7> # (Fagus crenata forest). I XF Sk
(Quercus mongolica forest). b R<Y—3
X F 5 # (Abies sachalinensis-Quercus
mongolica forest) D551 FHADHEND
(E1. & DY I #% (Tsuga siboldii
forest). ‘EI#k (Abies firma forest) 72 E7S
HBH (B - BE 1990). ZhSIZEEDH
Z AL & Ul LB R A A D MR AT W 2

B, FETEEWMO Ebizn, tAHKIIV <
W — h RV (Picea jezoensis-Abies sa-
chalinensis forest). 7 1L/ <V (Picea
glehnii forest). ¥ % 71 > )\#k (Betula er-
manii forest) D351 THERBDTHS
(FD, 2B, BTEOREESSCENS. T
NY 23T 1 <Y # (Larix gmelinii for-
est) 23S BT (B 1957). THiIAH
THSAHRICIRBGAL2WED, &1
IRBETWAN, 5T, IWHEEFiKin
LDYLEHILUFE/RELTETA I ITEY K
(Abies mariesii forest : Shidei 1974; Ishi-
zuka 1974; Saito 1979; Sugita 1992) )\
< V{EAM (Pinus pumila thicket: Okitsu
& Ito 1984, 1989) MEN 2, Zh D5
MIEFWICLE ERICBR SN B 201, ®
130 | TIIBENSBRAT S,

R A TIIHREFEHRNERTH D
(FD, EAMEL TR, THDY Y HDS
B LIzBRES M (Ishizuka 1961). E/-,
& 71 2 NFREILHE 3R o0 B 1L B S
9 5 7°1F T (Ishizuka 1974; Fi% 1978). 4>
HRIIT Dy, T TORBHEHOS
DRI, KEFEM & B AMH & TR
NELSRILDZELTH3(0Ohno1991), K
EERTIR. KEBRAREEIRLtDLD
TEIZA XTFHk. aFIHBaHEL. &0
BiFzdeEE Lo L0 EFIEI X5
HOEN, 7RIS HRENT K D (Ka-
shimura 1974; Kl - 4£H 1986; & - BE
1990). WoiX>S. HABRITIRLZKTT F
HOBESIZHM L, MOBBHKIZDI ML
MRSz (B - BE 1990). 25U 7%
BVWRLAFEOELVEFILEL>THELEN
5 (BHELTEE 1998, 1999). BED
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BIARERRD, THIZEREICK > TEH
MEDIERICHEREIND =D TH S (Shi-
mano & Masuzawa 1998),

LM E ORI ML S 3Nz B
o T2, BRMEOER¥ETIET FHs
BRICHMT S (KHE - FFE 1984; BIRIFH
1995), LA L. dtipERAEIS T, B,
@A SHMBSMTHH00 GEIL-
FrH 1978 ; B9 - E 1990), Th UM T
BRELREDOHREMERLE LT, ik
MBI EBE S AN R 5N D (Tatewaki
1958; Kojima 1979; K% 1990), §72bbH,
B TRIXFIHBLE<BE->TESL &
HIZA 1983 ; 25 - BE 1984), ILFEH -
TEIZIE N RV - XFSHPENS, £
O EFIZIEEB RO Y — ~ R UM
Sl EHRIEERIZRD LT TN
HRHEMERETLATS (i 1987a),
FOLEFINATVEARKICEDNS (i
1987b), 7 J1 TV < AR, SEAUE H, X
(LR EEH, BV E, AR, (LWkE#HhR S
BHhaht (B8 1943), T/ <vY— KRV
ATt U TR AR D AR A338E LY (Ko-
jima 1979),

t¥EERALROBEM AL, L HMY &
AZNHELT, EEETH—KEFMEL
THNS (Watanabe 1979), Z Dt IR
BIEEN 45 2D TNICTFTER>THED (8
1967a), HEIEER DO LM S HIHEFENSHEE
HAOBITHIZYS 22 (58 1967a),

3. tR7 U7 ICBIFBILEEDE
ERFHONE S HEEHEEY
@S

PAEICED BTt BADEBERHFKICD
WT, ALF Y HEEEZFOLERT PT7 K
REEl (AT KBESREHEET) KB 2 0MER
21TRY, MEMISITILEAICEET 5k
* 5 (KO)., FEHRILH A (NC). M (PR).
BN D (SA)BEUALF vV HEE (KA)
TdH 5.

1) BRTH
WRHEHRERS &, A XTFHRETFHHIZ
KEEIZIZAM LR, WolES, aF T4
T XF I bRV -3 XF SHITARESR
RHHMT 5D, Z5LEBVE. ThTho
BHROWEAEMBENMBE ST NRRD L%
RT3,
RKEFRZAHHLIBN2 YL TDS>6, TF
MOBILICILAFOLENLETHD (B
1998, 1999). £F DL EIIKEIICIIE N
¥, AtAFDOHFBRICHE OSKERETH
% (M 1999a). L7=A> T, KEHOAE
HMn6R2E, LtAFDOTFHIILZDEE
TS TRELRE. FENR, 2SHER
BAEAK . EHlaEd, KERZEDTHEK
DREAMMIEENMBEO T E2EX 588, 7F
HIENRORRLBEEEL LS A DHEND
%, FIU K KEEFICIE LI X7 FHk
ZDOWTIE, MRS LWL, Thid, #mRK
CRbE, AXTFHFHRETTIHIZHBTLS
BRI X B T & 780 (FA 1987) 5 TH B,
DD, MEMIZIE. J3F S EXBINE
HHELHD (PH 1987). FEH T,
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X TFHRITHERNC A TIF SHEERDZE
HERATHL, #H THH®iddtEEDH
EHEMICEBOZHE. 1 XTFHITaF I
EEBT. Thid, glcRak 5z, Hiff
EHBIIOHMIT DI, LHmTES,
KERICOHMTZ3 Y1 TDOH, I3F
THRIZHEEBICENS, S 8ITI3RH
(ERULIEBAE) , B CEILIERHHE) |
B (BHESHE) BSEhsdticmbo TH
e 3 (WA 1933; Yim 1977), TS5 L7=8A
X EOEESMIIKER TO— RS
(FELESK (E>TJUFIH) —Fav
a3y —HELERESHK-—TV Y —
NS5 REk: Phi 1993) SIFIFHEO D
DTH3, T0O>D5, AFSHITHIF
JFSHELTRERHIIHHAETS EXR
1933;Takeda et al. 1994 HE M), JLtHED
IFSHREINICHYSYT S BH-BE
1990). 2D Z &iE. KEHOZHM & OBER
TIRAFOHMOHEEMBEFAOMNED T E2E
BIBHE, JFITHITRL TERTERL
ZLERLTWD, HEDIF ST A —
AIHMRPT I, T XFIHORM BR
1987) LENB I EMNEL, HERFOTERE
RERE LU THEEHS W TREM 2, L
ML, REMEDOBEREERTHE. Y
TEHEEREETH D,

aFSHERKIZ. THIFH# (Carpinus
laxiflora forest) ®°-f X 35 #k (Carpinus
tshonoskii forest) 72 E DT FHEEEHD,
KREEFDZEH & DBIR T RO HFHOREE
W E DV 2 BB 58 A BB
Thd. PTHIZRAEZOFMBHOEEH
RAETHB (B - W 1990). WEEEET
BEFHES (1 XTTH) BLUEHPE

(FHLF,aAF78H THHTH BEKR
1933). HfF¥B OEESHAIKEB D
HOEIIFTHETHBIL2EETHE, ¥
FTREESHIZOFEBRERZO—DENL
%, dF IHEAKIC, BREETIRSTEES
M kMh&BRIh, EERINTIR
Mmofz. UL, %81 > THhEOREZ
SXDHT, ITFEESHEEEMBEZNICK
DEBEICERREL TIT<SLENDH S,
IXFSWEHEEER. PEFRIGA, B
BN, BEE 2HRZITDRNBODY
N IZH R 501 (Tatewaki 1958). AREER
WWIEWA i ZEF-> T3 (F2). Z0F1
TR BN, KEFTHLROEERMEE
HERERDO—DTHD (ME1993), &Z
A0, LBED I XF IHE. 37 TR,
TFISRABTORMEEASNDZ &M
Zinole (BA 1987, Tiabb, T
FROBAKT, I XFIHEIBBORTK
HRbDTHDLDMRNTHS, ThEd,
AERTOMEEZDE. THHhEIDBI
XFSHhDFH 2REEHNREESHRERER
HHEND D, FlcRE&DIT, THHIZ
LB AD BABRICRRRFM T, KEERIC
BHYUTEIHONLBNDTHS,
MRV - XFIHIIIXFIHETE
FRIC, KESIKEWAHREZRF>TWS
(£&2), ZOHFKOREEMBELZHOMEDITIC
DNTIREBRNMVETHD (hif 1993), &
i (1955). Tatewaki (1958) i, FEHIL
M REER N SRR, RYEN, dt¥ElE. Y
) OB OLR @IS, SN S EREILE
BNRET DS LRTHMAFHO EEK LT
%, HEAEMBENICAT-DOELEL /R
BTHBHILEHASNIIL. FOREEESE
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K1 LAXROBHLEHMRE TN SO
Table 1. Major forests and their geographical distribution in northern Japan. The symbols in the table mean;
++: abundantly occurs, +: scarcely occurs, (+): only sporadically occurs, -: absent.

Geografical region*

Major forest ST NT SH NH
Cool temperate forest zone

Fagus japonica forest ++ 4+

Quercus serrata forest +H+ o ++ o+

Fagus crenata forest ++ o+ ++

Quercus mongolica forest + +  ++ ++

Abies sachalinensis-Quercus mongolica forest . . + 4+

Boreal forest zone

Picea jezoensis-Abies sachalinensis forest . . + 4+
Picea glehnii forest** (¥ o+
Betula ermanii forest + L o

*. ST; southern Tohoku, NT; northern Tohoku, SH; southern Hokkaido, NH; northern Hokkaido
**: Picea glehnii forest of northern Tohoku is merely an isolated small population on Mt. Hayachine (Ishizuka
1961)

K2 EBREXTHONDIEBLEHIROILLRE7Z 7 ICBT59h
Table 2. Distribution of the major forests of northern Japan in the regions of northeastern Asia adjacent to
northern Japan. The symbols in the table mean; +: present, (+): only scarcely present, -: absent.

Region*

Major forest KO NC PR SA KA
Cool temperate forest zone

Fagus japonica forest

Quercus serrala forest +

Fagus crenata forest .

Quercus mongolica forest +  (+)

Abies sachalinensis-Quercus mongolica forest** + + ()
Boreal forest zone

Picea jezoensis-Abies sachalinensis forest** + + + + +

Picea glehnii forest . . < (#)

Betula ermanii forest + + + + +

*: KO; Korean Peninsula, NC; northeastern China, PR; Primorie, SA; Sakhalin, KA; Kamchatka Peninsula
**: Pinus koraiensis replaces Abies sachalinensis in the continental region.
***: Abies nephrolepis replaces Abies sachalinensis in KO, NC, PR.



MY (Pan-Mixed Forest Zone) & 4 fif
. HHEREERS L. HRLEMIL
BIEBELTIXFS (>JUF3), &
+ / % Tilia japonica (7 L=V F /) F
Tilia amurennsis) . 1 T5 % Acer spp. 23
595, SEMIIILEE PNUE £
NUUA DS ERAAMF IR E TIRRE> TN
%, deiEE. YN TR R sEER
A FOMOMB TR FavtwT3ay
Pinus koraiensis MEAETH 5 (Jhig 1993,
1997; Okitsu 1995), ZOFEREIZISDEZ A
IS M TR ARWASL Wi (1993) 1
BAEKLR DAL B DI N TEWAAED
FREHERLTNS, ZHLEBVWEHZDHOD
D, EEILEMOILEMEDKREERN 5 D
DELEVEHMETEE, PRIV -3IXF
IHIL. T XFIhEHIT, HIARZHED
BROEFHNSHERELRERIZE S (Tate-
waki 1958),

2) A%

FHFH®IFLTDOE, 7hHIY YK
FEATIR AT & S I R HIBRBAE AR D HEAE A358 <
(Kojima 1979). #3#i® Bil&Ill (Ishizuka
1961), YNU CEHEBBLICEEE GEH
1943) EfF< &ALiEHEICIZTREETNDDT
(F&1), ZZTiIdBELARWN,

VY- bk RIVYKIEER2 THED LT
HBHEY 1 TOHTIIRBERICHR O IE WA
o TW3, KEFTIE I OHHFIZBE
BEEIEBETICHEET 5 (Song 1992;
Grishin 1995 ; #hidt 1996), JbIRICILATS
ERUERHHEMMEHERODDOTH S
(P 1996), ZO/12®, kET7 7 OIH
HOBMT. BRORENZDDD—DTH 2,

JEEAETIHALEEZTICARsN2H, 22T
. EHICIRIEEAERNT, (LEPEICS
M2, Thid, KERICHAS 2ILHHKD
RSB, ERICRD H L =R 2
BRT52HDOTHS (i 1996, 1999b).

o\ HE KRESR E L TiddbimE
HiLWEE#H H IO B EN S (Watanabe
1979), Thid. HLAF vV H¥E (KR2)
NHEETE. HEANEGRL, BRERGZE
SAEF O L E # T (Tatewaki 1957; ¥ 3
1967b) . HRLH A IEIL FEMAK (38 1967b) &
X2 B DODKENERICE =5, ZOHK
PEOREETIORNLF Y Y HEET (b
5 1994). oMl JL¥zkd - EEREHIEO
WBHEEKBE TR HREIO AN FHRAFHEE
9 % (Hamet-Ahti & Ahti 1969 ; #
1987a). ZOF 7 h 2 N\#id. dLiEEHE L
Ik, REWLzEPLC, ILE EFOESILEE
ZWHMRT 5 (Mt 1987a). I T, £F
DRARSENHEROBERILEHT, ¥
ANDHBREREHRETED (i
1987a),

4. £LDH UART T KERED
BERETRAILBEFOHFHROESR
RIBC

IED#RERIEL T, KESFEOBRE
BEIERNSILEEORKROEFRES] %
BHT 5 LROBRICTIED. BIRFHR T,
EELL O THTRIF I, EHED2LD L
BT XFIH, EHREDBITHTH R
IV — I X IHIEFNT B, 7aB. EET
o FEESHBERLRITNI RS RN,
EHFHE T Y — F RV AL
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T, Th E3lHFEEKURRIC 26 2 2T 7=
TH T A NHKBENS,

IO LB ZSBICELS 2&IZXo T,
BAOKHILIRD A AFEDEAELBH LV R
RENC, BIREICERRRT 5 2 LASHIRD (BlX
i 1993, 1999a) . GRIL. TFMEED
2. EAMBZEARANSEIFTIH X
FTIHBESITERA L TITSREND S,

M=

1. dtBF GRit#s. dc¥EdE) OFX ik

HERRELT, 2ORHEREL %,
ET7 7 KB TOHRMIHiZEZE LI
Mo, HEEMBEHME DT ZH#RL .

2. LEEFIIZHBHFHRICE F1T 14X
T aF I THH S XTI
rEY -2 XF I, LHMEEIC 3 ¥
AT TV - MRV ThHIVT
YKk, TR NHBRD 5Nz,

3. WAL A TIEREFEMTT X T4k, O
F Itk X X S M BAHRIT T e
LU TR TORHDENVHAB TS - /.

4, tHBETIIRE L EDHhREMZ L
EUTCHRREESANASNZ. Tkb
B, TXFIH — FRIY-IXFFHK
- IRV -bRIUNK — F4 AN
HTHB. LHMDOKEFHEL TR JE
Wl B R ALSRAR B 5 12 5 0 J1 > )NRR S5y
HIT2DHTHoI=,

5. R PT7RKEHTORMERETL 24
R, aF5%k I XF5H PRIV -3
XF Ik, LYY — b RIUKBLUY
TR NSRRI RS 1 T
Loz, 7HHid. EF0LFIC

o TRELE BRI, ZEHER
WM . CEBINE, .

6. HEEBOMESHEMESET, aF
SHB &S TR 5 R D E A B A s
EEWEBRFAL .

7. KEMEOMFEEBESSERASILAE
DEMOEAREF 2B L &R HiR
MM T, BERR L D FERTIZ I 5 F 4,
tEP L 0 TR XF Tk dLHME
DBFTHTF KV — 3 XF T HHEF
U, dtAHETIIDY <Y — b R Ukh
FLT, ThERBEESRAICHHE D
BT b o N END, g
niz,

51 STk

Grishin, S. Yu. 1995. The boreal forests of
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21.

Hamet-Ahti, L. Ahti, T & Koponen, T
1974. A scheme of vegetation zones for
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EEHIE - BWEE 1984. LB EDOI XTS5
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7%, 32:146-154.
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Phytogeography of the major forests of northern Japan in northeastern Asia. Susumu Okitsu
(Faculty of Horticulture, Chiba University, 648 Matsudo, Matsudo-City, 271-8510 Japan; e-
mail: okitsu@midori.h.chiba-u.ac.jp)

Abstract The phytogeographical relationship of the major forests of northern Japan was
discussed reviewing their distribution in northeastern Asia. Two major forest zones appeared
horizontally within northern Japan, the cool temperate forest zone and the boreal forest zone.
The former included five major climax forest types; Fagus japonica forest, Quercus serrata
forest, Fagus crenata forest, Quercus mongolica forest and Abies sachalinensis-Quercus
mongolica forest. This zone covered horizontally almost all the lowland of northern Japan.
The latter included three major climax forest types; Picea jezoensis-Abies sachalinensis
forest, Picea glehnii forest and Betula ermanii forest. This zone occurred horizontally,
however, only on the north-eastern most part of Hokkaido. Phytogeographically, the Quercus
serrata forest was distributed in the Korean Peninsula. The Quercus mongolica forest was
distributed in the Korean Peninsula, northeastern China and Primorie. Those two forests

could be regarded as the principal types of the cool temperate deciduous broadleaved forest in



northeastern Asia. Contrarily the Fagus crenata forest had no distribution region outside
northern Japan. It was a snow-induced, non-zonal climax one, never representing a principal
forest type in northeastern Asia. The Abies sachalinensis-Quercus mongolica forest extended
to the Korean Peninsula, northeastern China and Primorie, as did the Quercus mongolica
forest, although in northern Japan this forest was restricted only to Hokkaido. It could be
regarded as one of the most principal forest type of the Pan-Mixed Forest Zone, together with
the Quercus mongolica forest. The Picea jezoensis-Abies sachalinensis forest showed wide
geographical distribution throughout northeastern Asia. This forest of Hokkaido composed
the eastern and southern most extension of the boreal evergreen forest zone in northeastern
Asia. The Betula ermanii forest occupied the area adopted to the highly oceanic climate. The
Betula ermanii forest in Hokkaido corresponded phytogeographically to the subarctic sum-
mer green forest developing under highly oceanic climate. In conclusion, the essential forest
arrangement in northern Japan, taking into consideration the forest distribution of
, northeastern Asia, could be summarized as follows; Quercus serrata forest- Quercus
mongolica forest - Abies sachalinensis-Quercus mongolica forest - Picea jezoensis-Abies sa-

chalinensis forest - Betula ermanii forest, from warm to cold region.

Key words: boreal forest zone, cool temperate forest zone, Fagus crenata forest, northeastern

Asia, principal forest type, Quercus mongolica forest
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