November 1966 The Journal of Geobotany Vol. XV. No. 1~3

BEBET BARBEROSHBERCOLT

Nobuyuki Fukuoka : On the Distribution Patterns of the So-called

Japan Sea Elements Confined to the Japan Sea Region.

BTolimiz, cOMOBTIEEE LT, 33T 2RDMBEHEO>T NS0 72, &
BEEHR I H ki——ﬁ TR O LS L AKEBHAID HEL, IR L ZRD
BOBELY, WROBRE—IHT 3RBOREOIEHOROTI. COFEIFAED
I DN T OEREREN « FEENEHNOBEEN S TSHEINE S, LIch>T, £
OERE LTRY LS HBERRIBATH 2, AFEREFOSEHEWIC DT, HLOA
R EDTENFNDOROSAFER AR EICHO N LT D T 3803 h,
ORI PESAERND P B LD DIo LA LUEKS, BRBEOSHERELD
FTHCEEFY, BRI AEROBBEEPEOMCLEIETIMRE B & A ER
Vo FAZWVHW R TERBER] 20K LTHMEROERL, 25IEAT, £20RK
EREBELILWEEIUTOLSWEMTCOMBIKT 7o —F LTH 7o

9, OO RABEFEH L E I SN EpoEEMN EkED L, BREEED
DIERDLERELTAN D, 727 L, TTTEDHT AR E EFRICTHRINILL O
5, $KB$@%&FF®W§zpmwwc JTW3EELLNEBDETEFATH
Do TN, THhLDOHMEROFIIBIY=HT v/ 20k 5 i BABRIOHIRI
@&mﬁénama%mmb,\xyt730;5K$K5*ﬁmwmﬁmﬂt;of%
HLTHNBHD, A4 ZF VYRR I VD LHRGHDHFNLITAARERETH 2308, HiCUE
PIMCHBHTLBEIRBDETEETNT B0 BERS, Fh o ORI IHARLA
ABEFEBBRLTEETOHOWIKREEDODDOBHFLET HELEZ MO TH B0

WIZ, SEFECITREIRICS 3 £ X SN 3 3EN (& - B - % - /1) O
BREHEET 20 COFERARENE KTFEAOBREDE NI T 2 FHEYHEORIGORE
ELEL T, FWRUIBOM THICENORD SNBNER, 7 541 v Cline BREOZEMED
ShAEA, BEPERE LTRSS IMLDMESREOTNEHE, IoKHLsEL
D5V 7 TCREMEINTOBHEAEND D, HNETHL MBS THHERNS SO L
HLBVESTODPERZDOFHONBONZEEZ 2 MSTH S,

B, cOL3 L LTHONERNEERBERON 2 &£ 5 X AREERTO 551tk
AR L TEBABEEZ 5o

I SHE0ERE

RENLREBABNO AFEREBFMCPIEBFEBOHAL L S0

O Ilex leucoclada (MaxiMm.) MAKINO k X &F

* TSRS #E  Department of Botany, Kyoto University, Kyoto
1o /hkER (1962) : g4 (B) &

— 63 —



dt B o EH W% #15% H1~3% FEFIA14E11A

b A EFILIEEES GEE) A oANO B AEREA LR FICETHHM LT 25
Rt BABERD—>TH 2 (Fig. 1o O LA NHAHEARRIEA? O 5 HRBLD
kB MO IRICSF T 2E, B« &34 o distribution type I FiF 51 T3 Type
VI ST 30 2RERLIIRFAHERERF D TR FIIvVF IV b bysna
EXeranNteddave b xTAF o RFH I TV FXEENDHD 22TV FD DA
T+ U0 Mt e X2 FHOBARSA DTV ATNE, TEM IR Ao
HHIT B0 FHAYRAILPRI LY A v (Fig. 2)o AA/SF 2 I LD KD ICIHE
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Fig. 13 Alnus fauriei LEVEILLE 3 Fig. 14 Viburnum sieboldi Miq. =
YzhI SNV F@,A serrulatioides <+, var. obovatifolium (Y ANAG.)
CALLIER H 7 F1y/ F+ SUGIMOTO bt on/NIT7X@

Fig. 15 Parnassia japonica NAKAI Fig.16 Gentiana thunbergii (G. Don)
Ay ses vy e, P foliosa Hook. GRISEB. var. minor MAXIM. 25 ¥ =
f. et THOMS. var. nummularia J v ¥u@, var. thunbergii vy v
Maxm.) T. Ito v5e/ v o+ Fo+
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Fig. 17 Patrinia triloba (M1Q.) MIQ.

3%y L1 he,var. palmata (MAXIM.)
HARA ¥ A B A, var. kozushimensis

Honpa v=&%v 14 A0

Fig. 18 Berchemia longeracemosa
OKUYAMA :+#H /7 7v¥+¥ @, B
pauciflora MAXIM. I¥</ 7%
F ¥+

Fig. 19 Primula cuneifolia LEDEB. T
S a¥y 5 4+, var. hakusanensis (Fr.)

MAKINO /N7 4 247 5 @,var. hetero-
donta (FR.) MAKINO I /7 3% 7 5 A

Fig. 20 Artemisia schmidtiana
MaxiM. 7H¥ v v @, A kita-
dakensis HAara et KiTaM. F#
o axdx+
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7 AR OS DRI Y a7 FIC, B0 b ORTENA CED & JEHH
O +¥7 7MLl EZ SN0 BB, ~NIHvaysFéer¥Fs 73EFR
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CNERBOFEAA S 75y vOBARORENZ BV A4 475V Y Pri-
mula jesoana var. pubescens JEEELLIBEICHAH LT E0 CHICT BRTEDIZ L
AEIZWA XY 7 7V Y var. jesoana \ZILEHERERH A A ERIIEALE O
LTW2e COFERLAAY Y 5V DIAUCURL HH LTI/ A A7 7V UBEF
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O Rhododendron tschonoskii MAXIM. var. trinerve (FRANCH.) MAKINO
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AARER T TREEROFD 2 0 3 AP TE TR S Lo F 72, K
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BRI VEERKBECAT O LD H DM, AREHLIETERLE Y CE—
R 2T tBAZ SN B0 HOT, HWENH LVEROMBYEEZ 2H/ICE, B
R ISR RS BE L ORI EE L ZDRFY TR .

FE B 71955) : SIEHEE 16:44~47 BB

Urel. Nlgata : Lit. Myoko (G.Murarta, 6765; M. TocasHi, N.S. M. 42),
Pref. Fukui: Mt. Sannomine (N. Furkuoka & Y. Inamasu, 593) |3 KM var.
heterodonta T\ B 8, D& LHIISITET var. hakusanensis BT %o
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AFd axyy & var. tschonoskit a1 4y o)

B LTiRdtimE, S M « UE » A » BIEREHE ToM LT 308, JeB ol
HICB LA T, EWPPREL, FEERIRKOEREHEL, EORLPPHNAL
Ay IRBALNE. LDAA TRV Y URARELIIELHMHLTNBEDDM, b
Bt AR A LT B ONMEL A BTHAL Do T HERABEDO IRz FTFY LV
Potentilla fragarioides var. togashii » 3 4. o var. major OESICHR LN B0
QO lexleucoclada (MaxiM.) MAKINO b x €F & I. integra THUNB. €F / %

b X =FRBECR~N L S IKAARBHIESC AL TN S0 £ X EFIELEKRETHOD
REF/FEEIONB. CHOBRIEICEEN & LTHIENIC S A b YR
DTNBo BF/ FOSMAEI, BREINTHIELR (B4l THEH» [#i%l TH?
DEEINRTHRENY, BOX D ohBHIEND, KIND BEEN & KFEER O,
PO « JuH « BREk « A5 « BiSEEE « PEOE & LTEETIC D DT S0 TOWE
REZFEBIGEDTH TS, A—DHELSHERLALDOT, —HREIEEKEK,
— BREAOUMICER LT BARBROGAREREE D LSk EEZ SN b,
O Aritemisia schmidtiana MaxiM. 74+ vy vt A kiladakensis HARA
et KiTtaM., F x5 a=Ff

THFEY Y UEER - BTELOAMNOBAGHNZA/IBBUE THMLTNT, £7
NIV FARFHEFABOSHAHEREREDEOTH B0 T, ChEBIIBEDOTE
BEEAEGRETHESPPREVETEFIIN TV 3+ 2 27 3 =i URIKC 7
MLTWBo COBRELBEHICIE TN SEBAFT LT, RMOFFHAE TR S
LT ihs, RERC L3I SNEWHIABYD, FAILREORFEEN ORI R
b0k, BARBROMBIC &5kt D BSEhThOROBREICESLTHEL
TLbDTHBo T, A1V kA FMOGHEROTIIKFEEUDO S OB, BE
DEALIC BT XS DTHB LT LUE DB EE LB E b2 LEZ N 50

HI BXEERORIBE—FBICOGEROESND

LR iER SRS 2 L, BENS BAGERBHT 2883, L SR
BELTHRAETRESD S, b« 56 « S35 HmICBIROFENRE « BRSREY &1
Hohbo

1 EEREYHSOHARUCBXREEER

JEH D OBIABELTRAEYIT, BERZXEOTECHEBSHIBOREL T
BROMBRRAERL T S0 UL LEFREYOEAN L SMBEREEZ S0 2 DRI
WBte ki 47 e B (Fig. 21-A) THA 50 £ LT, TOEELS, 7HFY VY
E¥ 2y 3 2XICRLNE XSIC, LAl 557 LT TAM T BABEIREL
T34 A3V A+ X+BoHAER (Fig. 21-B), A ACEER O SlE i
ABFLT R L5 5MER (Fig.21-B) &k tEZ 5N 30 35K, TODAA

42, B &4 : ibid. Map 175 &8
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Fig. 21 The process through which the Japan Sea elements have derived
from the boreal elements.
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Fig. 22 The process through which the Japan Sea elements have derived
from the species in the western Honshu and extending further north along
the Japan Sea side and to the central part in the Pacific side.
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Fig. 23 The process through which the Japan Sea elements have derived

from the species widely distributed throughout Japan.
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Summary

Several types of the distribution patterns are described among the species of so-
called ‘Japan Sea elements’. Their distribution seems to be under the influence of
the environmental conditions of the Japan Sea side of Japan, the most important
seems to be the snowfalls.

The distribution patterns of some species considered to be the typical Japan Sea
elements are compared with those of the closely related species.

The process is speculated concerning the way how the distribution is confined to
the Japan Sea side in some species.

a) The Japan Sea elements derived from the boreal elements may have been
formed through the process as follows. The boreal elements imigrate into northern
or central Japan from their native regions, such as Saghalien, Kuril, etc., during the
gracial epoch, then the distribution being as shown in Fig. 21-A. Some species
among them differentiate into two or more groups, or species, in the central Honshu,
one adapting to the snowy Japan Sea side and the other to the Pacific side during
the intergracial period, and in some cases the species growing in the Pacific side

become extinct to form the distribution as in Fig. 21-B. In Fig. 21-B’ is shown

4. FEBF (1949) 24 : 91-96
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the distribution of the species which have speciated with in that area. Among the
plants growing in the area shown in Fig. 21-B, those who have adapted to the Japan
Sea side of Honshu form the typical Japan Sea elements shown in Fig. 21-C.

b) There are the Japan Sea elements derived from the species whose distribution
is in the western Honshu extending further north along the Japan Sea side and to
the central part in the Pacific side. =~ Some species belonging to the pattern shown in
Fig. 27-B is considered to be derived from those in Fig. 22-A. The typical Japan
Sea elements seem to be resulted from the differentiation in both the areas in the
Japan Sea side and in the Pacific side. ~Some included in the pattern in Fig. 22-C
may be derived from those in Fig. 22-A. Among the species growing in the area
shown in Fig. 22-A, the plants in Hokuriku district along the Japan Sea have
adapted there and differentiated into their own species forming the typical Japan
Sea elements as shown in Fig. 22-C. The remaining plants take their areas along
the Pacific side in central Honshu as shown in Fig. 22-C’.

¢) Some of the Japan Sea elements seem to have been derived from the species
widely distributed in Japan, Hokkaidé, Honshu, Shikoku and Kyushu (Fig. 23-A).
Some species in Fig. 23-B may be derived from those in Fig. 23-A. It means
that some of the plants growing in the Japan Sea side throughout Japan have
evolved to adapt to the snowy habitat, resulting the Japan Sea elements with the
distribution shown in Fig. 23-B. A few members in Fig. 23-C is better consid-
ered as to be the derivatives transformed from those in Fig. 23-A. It is obvious that
some Hokuriku plants formerly belonging to the wide distributed species have
evolved in the restricted region to adapt to the heavy snows there forming the Japan

Sea elements shown in Fig. 23-C.




