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I. ¥ X d % Foreword

BT B AERAOEKBIYICIESR, b BHHOBMREE I, 19 HitoB¥Eicts
FoC BT I00EXEALA, FLOLWBOBRIL, #H25, ZoMREDOWTFhOLH
CRWTh, HHFIHCTERREROBEENLHBD LR, TORMIESBCEL SR T
72 IOBTENT, BE FHROBKLEEAEBTEDLR, I B\ TOREHIZ, 2
HAEZIMT L THEER . T BT &,

BRSRERC bR > THESh0b, ZOMOBIMBTEMLLT, B8 5 O AE
LoRBLETHE SRA- T, EORBE, BRBRERNT S0, BEHE0NEED
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LBhTET, FOERFENBDONL, LL, ZhET, WALWARFIRETFAAZC X
BEE R ORI EHEATET, DERVBEBIREHEREALC L - THEIT TS 2 &8
THETHDLELORDI ORI, EEDIWRLAL T, = ZHEER, BFEKROBER
HECBMLTET, TOREEXRBL, TOMRCE N CTE/ (K 1968b, 7ZHE 1968 a-b;
1969 a-b), o - o 4

LB RAERIC VT, AN SERIC T, BRBEHHR & HEYML LD
X, EBECKT A BAOBREOBEMIARD hiudt by, HRMC K THEIICGRES
R hETORKRE, KEEROTERICOWT, BENTHS, TthT, EFLIREIRL
HEETHEGEOLOY, BELHYRENCERLTRELE L T (R-HP 1969), Hik
ETARAEOBEAYRAEL, T O ATKREROBL L 5E L Hm L TEk,

JEHEE OB B KA A B ER I WiEH -0k, 1948ELIETH S, LirL, B4HEL
FEr G BT, ZORBIEPESL v, FREOEED 1o, RBLHEORATH
BLELILRE, Fhdz, EELIREE - AHECOWTEREALLEDR Y, 2ED,
FOEISRAAFTLTEC, EFCHL TEBRFA0, Hi-8E (A48 #HBAHL T
HEFIB KRB EERL L5 EEZ T 5,

CIDXOE, BEROBERERITHRE CRRFEALLELL, t&x@ﬁ@&ﬁm;<
Th, RPCHES I HEBIBELS DD, Thdi, TOTBEMTREBESFRIBRLEAL,
2% 0, BRN - BRAZTFAEO T, REMNLPIKIE, A% — 23R EhTLD
e SO LcBHEND, EELIRARKOBREFLWEALLIHL, ThORILOMM
£HEBALBBEYAL L, KEFEROBRILRAYHEYL XS &1L,

CORADEHIL, ThETELAEBALDIIL, LHERRORENLE Y HRE
B L oBa (R 1967) TLbz, MPHSCS X 2BRELRESHLL T, B RKEED
BHEHETHETKUKOERLPLCLTERLCALDH B,

I B %% % Methods

1) B & Purpose

B ECE T A ERERFEOS B EFTORRER, BB X 5z, aEn1T v,
FTREOREREE LGNS, BAIKhLHEK - DAROERMEHLHE L, TEE  £0F -
FEOBLFEME RS OBEALD, FEICEOEMEINRTEL, LL, ThbofR
3, HFxbhicEitic ki 2 EROER LB RHRORRC>WT, BEMREREZRL T
Wh,

ZHLREYRERT S 1 O0RLIII—ABBALRRBAOERCILD - Th, HBLE
BLBRATHEGIFRC - T, BERERMERESN L S Ue— B BRET 5 XAE
WEAYFAEL, *ORVIEEPERFATHIZELETHEA S, ThLL-T, FILLWFRNEHE
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h3:E2bh?%,

UL, EELLEDT, ChETORBETRGTE, BEHFOKRTHEOLLRE X
hTnte, 2%h, HBREZBHTIBK - »2AK EERXD, RAEFS[CET S, @ ETOERN
L HEEEMAER S h, KA, ZORIEGCREEAORHABER I TV, %56
CHEBCBTARH L, ATHRERIBEENRERACEDLY 2855,

Th®z, EEZLIZSHEOFEECK T, EEROFECML T, RARKOB&HCH
BEAY B TR oOWTLIRETIZ 2L, 2 LEFEC I AT, FHROAZOR
Adl, BEOAEBTLRE FIURRORBLEXELMNMNCTEREAS, £LTC, TOKFRIM
Hixih RASE - R - REE - WAL 26X - LERNMEOKTE - HERBR X TO
BB - zofrbhbhCRRL, FAENTERLRKOSREZRBRIZ 5D
e,

COWBCRNT, EELIRBROBRALKE, AF&RHE BIVHHEP - ERHHRER
¥, WEEBHLAFRFOBAVLLERTLITFETH S,

2) % & W Methodology

BEGRE, BEKERLVCOIRREFXBLUT, ThETRELATELEELOHAH
¥ (WBF L% & BARMAERY) T2 HERIRDOL 5 TH D, T RITHEROBIILHK
RO ERYFEACHHTI I b b,

CREROFHREBEC KT H2HERTIE, ARG L L TORBER XOLELREN, HKO
FECHTZEERGEL LT, BHEIATER, 1HALLT, BRKOXRRSARLEZOKER
EOBFRAHTFLRE 5. ThiZ, DIREREID AHEOXATARLYF 1 BRCHET
B nWbE2HTHD FBR-FH 1967), LirL, EBE VI IERCIE, FoBEBEO4H
BRI ETRORARFHEL VX5 RBCZENHKEI D, 2%, RRGH GHROR
MEBE) YHRETAIRGELT, [KBEARLTHELBHTHRWC EAHLAS,

B2oflL LT, :I:E@%%&mélagﬁf{)ﬁ@%ﬁid@ﬁ%hi 5. Fhit, TERHORI
EHBORRESEAEOBBLIET S &\ >ELHThH D (CROCKER and MATAR 1955), L
ML, FOBBELHLLT—RROBARR VT, ABICIABARRWTL—FRY
Lt wHERMTOLORERTS, HDHVIERL I B I ENBE XN, EEIH T
5, Thdz, TEBORENBAHOBACE L BN TRV LBHBRS,

ChLDFNOHLMLX SR, HROFHREBEOHERCIZ, KB £BI Y LEX
B EBEOBENRT T tELbRD, ThP T IE, HBEHEES (1968) i\ T
b, FERORILBTCETHTHEARR IR D THS S,

ZTOERPLEHELLT, EELX-O ANEGFLL T, BYOEFTTIERTH DM
BREBHMOBRPWE MELXE) LT 5, HWELE G 1967) &\ 5 58ix Topographic
change # %\ % Change of topographic form (CowLrLes 1911), #% 7=/ Geo-dynamic pro-
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cesses (TANSLEY 1923) MY L X 5, %7, @ HMHRONMEMHLLTD, HHEMNMOERE
#4 (Competition for existence as groups) bHEELKHETH D, vk, —5T5H&, HHD
HFEBF LB DT h (Struggle for existence) L IXARBMC R D, MEEBH L AFHFL
B, EBANE, BABELTCOBKERZZRBOTHY, i, [UE - LE - Tothosw
@B &M, F2ROC, BRE«OEROR - RRYEARATHILTELWLELDRD,
Thwz, ThbOEFHEHEIREROBRHREBECEAINDL LD, ThETRBROEE
TH o HEMEN I DT BHIRI S,

ZOWRIL, EROERCESNT, HEEH & AEESSE L BMICE L BEREDEC
BWTRHEERS, ik, EELOHERIL, FROKSIBEL T, #EONERBL 3%
BES XS HE S Wi ifl#iy > TRARBLTH0 TR, BPELELT, HEIhL
BE &G ERPCHBL LI ERLDBLDTH 5,

R#®, ERoOBABFEOFHER LM I hcEH o UEBRIX, E£E55 0B KSR
EWHIBABRARECR VT, B, BREVOIFERCI - THIEIRS 2D0THS, 20
EFEH 2 bR ERIBTELR, FLOLEEIRES ke b s,

8) FAEHODORE Selection of the site investigated

BT BT, FHCHFETHIKUDOSE LK BEET, H5WIXBEET, HAE
AT T, COBOIFERE, ThETERELWLERY BT s T, KILKE
BT - HERZRTEL, Thdz, ZOBCERTIREOHESER, Ehrhdichh, Ehi
NEROEEL T TETHNBILTTH %,

RER > AEOBRERTHBE LT, BEDENRELSIDLLL, Thbb, BEDE
Tk Tk, R &EBRUMCHEBELE T EAE L, HAEDBRHEMTH D, PHREK
RHATFHEINBLLTH, FREFRORICRETHRENEK LD EL DXL, BLAFE
KOBBEOHHTBENT B LELONRD, Ei, IWHAE (UE) OBRCET LA KUK
BEBIMBRCL - THIRED, Shbhic) LTWBDEHLT, BEEFHCS DL
CRAEOHEYZEALZTT, B - oo MARC L 2MROBWELLVWLFEXDA
b, IHI, HEEHCL, DEPDOBEIRLEMALIODOLIDTH S,

FLT, COBRWEDKIURKE L XRAKOBIIXHRT 2BE, bhbhiABKER DK
LA, DD, WEOBFRIARLBEMABHILBIRIELR V., CORGRYBREIES
BHO 1ok, dtEELHOREI 1S D, £iiE, KUREHEL S 2 KHEL T, Fi
R LoFEEL, Lab ThoBE OB EBIIEP v,

KL H R T, RAKLBHEL T 2BEDERIROBHCREROR D, Thb XY
B, B OBESCERE LBFESTLRT, AECHAE - #EIhTH5,

1. REm#EmoIs

2. MERANSEA GHEE 1968 D)
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i

A— 7 ((EE-4 1968, 7k 1968 b)
REBIHhE ot (R 1968Db) -

5. BEHHHBOES

ZhboDnh, © KIUKERL BREGHBCEET S, @ SHEHIESL TLTHS
DOBEVEMTH S, @ BAITRICED TRV, 7LEDOEET, REHNTAY 2K

55, BlBEORBKSZ OWROBENBICET N, = FUTTAEFE K BEEE D REK
<55 (2-1), ’

~

Mehkuma
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v
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Fig. 1. The site investigated.
(X) 7#»=V=v (Picea glehnii) R H 5 ‘

ek, TORIPEOABNCETTIE PRI, AEKBCL- T, 19544L 9, @
BB OBREEARB I LTS (PEHEKE 1963), thdx, ZOFEMIEXAK
DR FEE ATROERE L 2 BT 5 L L E A I

(4) WEDFH% Experimental methods

a) T i 8 & Laboratory works -

FEMS X AOEII, BARAECET- T, %ﬁ@%gﬂ#6ﬂ5h6%§#éb %
DABRIRD L 5TH 5B,
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> w b

'b) HH WM& Field works

g & RB-BR-BAKE-F-F-roft
WH - LB - M- LERM - BK - R - Toft
FCEAE BB - EYE (7 e 7)) BB LHEEEDBR - Ol
AT W HE- EmRE - REE - £HEEET - T oft

FEHZE T, BAFERKROBEFCERIN S, &k, FAFARECK UL, FHH

HEOBBZHEIR T B W,

1. AZMSEAOEE HUNBEIHFREREOBFHORE
. HRERI By bavare 2y 2—2—12r5% (01m Bf)

2
3. WEXAR X sMEOBE
4

TRKAELE (S M T ve2 b)) HE - BE - BRER - KEKEY - EFR

B - D OB - £ Of

b

HRmEs  EAOARBCEIT 5 RRINEL - K

6. WRBROLERAE  KUKBOBML - DEBOBE (RB) - BROEE - K

T BE N - £ Ofd

III. % F # S Experiments and results

1. ¥ # WM &KX Laboratory works
FARECESYD, BEFOBRCY &3S FHA
E0b, AGHsEAOKME, HE -+, 5 LOHFEK
HACERAMD hic, TOBRIIKDO LS TH2,

1) & #& Climate

FHEKSSKBUFHFOBRC X5 &, £ OKRIT
FEXP5.7°C, HE 196°C, BRIE -83CThh, BH
ERECRERIIFRER 89C & —128C TH b,

BARIE RS, WP T, FEMII 1035

mm %% (X-2),

F AR~ 78NLLOBRIX, 5~8 AOARMR,
B3 37~58m/s, B 140~226m/s OFE X TEHR
TH, COBBNDLEEY - RELRETSENT,
BREGBROLENS, MHEOBREENERI LT
W3 (REEBIEAKE 1963), - oWEIL, MR, BER
DHEFELEETHIE bR, B OKREc

Monthly mean temperature{°C)

3, PHOEX 32~64m/s, BE 115~293m/s © Fig

20

wr

) 50 100 150
) Monthly mean preécipitation (mm)
B-2 754757 (REH)
. 2. Climograph. at..Hama-tombetsu.
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BRSBTS (F-1. H25km RBOKETL, S5~8 i@ iAE/L, ARHMES
OHRBHBLAFECL TE»4HTH S,

-1 FHAEESERR (RN

Table 1. Velocity and direction of wind at Hama-tombetsu

Month 1 2 3 4 5 6 7 8 9 10 11 12 Mean
Wind

Average

velocity (m/s) 32 41 43 64 58 44 37 40 55 49 46 386 4.6
Most .

direction SW7« SW7 SW8 SW8 E8 E9 E8 E6 SW8 SWI10 SW8 SW10

(AT REEBRBTRELH  1957~61)+
(BF) FRATORFENA, ARRERELS5~8 A 14.0~226m/s, b OfiRIc 11.56~293m/s, £¥¥

185m/s Th B, ,

* BFRAMAL v hEFIEKE 1963) L h®RElE

(2) K - 1% Geology and soil

BRI O AT FIB 2FOWEFINEL R, Thb I BENCHED X Vs Wuil-fi
1967), #BHLLE2 T, B1HEFWHPEEEMOBDE (Sand dune) X D7ch, 2 WX
R oR7] (Sand bar) X D 7% (IRF-fit 1967), 1B IOFE2ZHEIL, REMBSEX
ARENT, BRI > CToEshagheED (-3, #H3kmitHTHEET 2,

Afforestation Natural forest

Okhotsk

2nd sand dune Swampland lst sand dune

b—350 ’ 150 ! 185 m J
B—3 REMOMBEMERK
Fig. 3. Cross-section of the topographic form at the site investigated.
WE- - (1952) i s &, ElPRERCIKUKOBCBINET S, FEOEHBTIE, &
R E LD FICRIR B2 VR T 5, B2 RoRBCIBREERS D L Eh, KUWK~DF
Rixiews (-2, AR (1960) w2 e, F2WLCEENL—Do%), HEBKTT,

£ 2 FEHsTAOLE ER-h 1952 k)
Table 2. Soils at the site investigated

B Bl + H 2 # fie #
2 1 » i ARG #® » KWWK SRARAETS
I o o+ K E=) EBIEREC T S5RT
® 2 B K WO R L i3 » EBCBREED Y
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EFRHOZEBYEBD TRVEAOMICETC, +ENECEABLERBL 2L >—PRE
R A ENEEET B,

FRlZn—7 (1966) 1w X % &, WEFNS XA ET, 2EEOFRKIU-L O HM»E
LT3, 2o LiIdgEE#R%E (10,000 £LURT) OB THERYELHEEI D [V v aORER
f8! (Wankonosawa pumice fall deposit) TH », o 2ixibREitZIZE (4,000 E£LFD O D
RS hD TEEKILKRE) (Hotoku ash fall deposit) TH 2 (K-4), LAL, F (1968b)
REIBIVEZHDEORBOKILUKEY, MEOCBENL, BEXNUKBIIIFLVOT
RisLh EHERL TV 5,

~

Volcano -

Righiri -
A

N

B FRXKUEHEHOST (EH7r— 71966 X D)

L SHmKUKE (M, 4,000 50050
2. vy aoREER BB RE; B cm)

Fig. 4. Distribution of pyroclatistic material from Volcano Rishiri.
1. Hétoku ash fall deposit (Early Holocene,

4,000 years ago)
2. Wankonosawa pumice fall deposit (Latest
Pleistocene; unit: cm)
3) BEEMIZAOTEMIELE Forest vegetation around the site investigated
a) X ‘ 8 %k Natural forest
WHH (BRI OBE%RIX 1900 (931 33) Fictadbh, BB L AMFIHZZ O
FEHEREL CORHTRE LEVCIEERL TE R, big, 1919 (RIE8) FOlUKIIE2HE
Y, BREECROID X OB\ IR LL o, WADR, =V <Y BB ARIEEK
T, ThhbBAIRBETHOREFE - ERLACHERDREOERELBRZRL TW% (I
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L, BEIVCERLRLW), 0=V =Y OBBEREIRY
? 10 4ERNI 0.4 m, 20 4E4412 1.2 m, % L T 30 4E-4412 3.0 m Th
5, MEOHEBIRDI LT, £rHh v I Hv..3,
2vFF - I XFIRREDRERS, ==Y LBERLEIRT
EELTWS, EEATIE, 27<A4F+nEE5L, =1 7Avvd
B (3 b IR EARE 1963 X D), |

FIWEZIL, ThHh=VyV=Y e =2V=Y « P F=Y - 3 XF
FeAZY AT « FF AV IREDERE, 7= FY - FF
ae¥F VSEREONENTBREYELCERELN, DEERRE
HoKUKBELEEHEL T, BREPDHEEHDO ~=v=rLLbiT
HEHT 5 (H 1968 b, BH-2),

BE, 2R X081 HEoFEk, B3 - HE - B K
Fil-T, BFEVO, ER LOFEKIOLEL2CREI LT
B, BETHIE, P~V FFrr<FiloBETn BRET
RTHOBF~Rl (BE) L, HLOEARLPRS 2D
i3, MEOCEBID E DITLE,

b) A I % Afforestation

WE, REFEHKE (FEIAEHRBEISLSFEI R KXo
THIIR T A RKERM B 2WE) ik, FF~Y - =
XY T HESRY R E AV ANV THYRN =T AT
A2 F A FlENERINR TS, Thbix kho, REBRKE
LTERIARABREEREIBLEL T3,

HE N F <213, HERED 4~5EMITEER cm 25 10
Fem L ERERLEVWIRE DL, £OHRKIBFER 10cm D
EREED TS (FHE 1968a), RABhICHEKL C, MEE LD
PAERENKEL,

2. B4 @ FE Field works

BRI, EEDOHERCK - T, EL1HEOEE, &
WO, i, BIUCWERBTOLEHCOWT, 1968 410
A3l1H~11 B 2BrEEI N,

1) B1BEORKE Outlines of the first sand dune

a) ¥HEOKS Topographic form of the dune

BIPREOBEHRE L, KFBERFTRBLO IWHBATCE
W, THICEEEARL S hk WAL S6TW), < ZoBE
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Fig. 5.
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B, THR»OERMOBE T, 185m B3, RRIBEFFRCMEL, TOESIEE LY
8m TH7c (1968.10.31, 950 a.m.), FEEHX b HEMCERV-MtAH b, BIEEY AT, &
BRASHEI RS, ZOMBIBECH - C, BARAKSEL K% (K-5),

TH»L RHE TOBMEAERE, CowLes (1899) > &, BOHEBOEELD, BE
(Lower beach) & ##% (Upper beach) X4 &h 5, BiRIIEROBKNRIEALZZTHO
T, EMOBEEEXRT, BOWHTH S, BRIAFROYENCS > T, HHBEEL L OB
WTh s, .

EE»LERME CORREYETI, BREYER, #MEELATABRCES I35,
BEMIBERICHIBE 7o T T, LT, MMM SIS <, B TRECLEES
BEG, Ll, ThZhoikyg @R A REKoT, Bt (&AM, Open land)
OEBHEELRE, HBZHBtTRIRCFRED, K5 RIEBERINIHREOHK
AR SR TV B,

ESBHITETH Y, BRBAKEE TS, FOMIMERST, H150m BB, Ky oy b
AV RABEORER, FOEBIBEEOEN0Sm LY/, I IRBENCHEATR
Thb, k¥, 55501 R, ZZe/pMn#rhTusithid, EE508ECT
X, FRIZELATRL R (BE-),

ek, BRECKT AR EIL, X hRECH L KEBAFOBEBEFC TRV
BALHIEENBEEINL, ThEWiInd, EEOBINENLEA~E, TWhWicoik,
EEOEESZEILORYERL L,

AL REDOESE AL, BERFEZEOT, WERELA TV WL LW REN SR
L, 20RERBENOES L L THAS AT,

b) BEELEORE Vegetations ofi the sand dune

B, BEEO/NMARLIEDT, EROERELLEETHY, 505, BREEAML
iThs, ARBOKECE, SCoBRCLSOIRRELhBEAE, L bhHEMLEHEO
BARLNELEAEF TS, WEXPEREER (H5XWE, Sand dune herbs), #EiIHEE
A (Inland herbs) & XiTh, ZThbil E-3kREh3b,

Nwav= 7 QAR GEROFCES TS (BR-3), RROHFERE, ~v=v=70
flliz, ~=F A==V Y v axXF R lORBOLRERTTE, Lrd, ThbidE
Brebl-sh@g&cE Toml T35,

AARE « AFaEF - VUL TF - I A FHREONEERL, R-babhs ks
i, BEOBETCEWT, PELEATS (BE-S)., Thb3RgoRG M Abh
5, BRI, BER - PMEKREOMI, SHEBORARLLSET S (FE-2),

FMBMIIT, TEEC, BESKDMEEORGHEFEL, WThALMBIEWTRS L
5. &K, IO LBEARBRICHCTWSED, By c#tElE, P REHOREND
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%3 WEEK:HBEEXOSH

Table 3. Classification of sand dune herbs and inland herbs,
growing on the sand dune investigated

Sand dune herbs PEEX Inland herbs HEEA
Elymus mollis P SN Miscanthus . sinensis A A ¥
Arabis stelleri var. japonica -~~~ Z F F Rubus sp.* FAF=TDO1HE
Rubus parvifolins* FrvRAfFT Angelica sp. vy Fol#E
Rosa rugosa* ~ = F A Adenophora triphylla var. japonica
.. . e Y HF=VOV

Vicia amoena YT AH= L 4

L igularia h i v oy T
Lathyrus japonicus mnm= VKoY Azgu ara Rodgsont 4 N

. . . ZeMisi =z & F
Glehnia littoralis NTRY T riemisia montana A *

. e s . rculat Vi F
Messerschmidia sibirica AFEF VY Sasa paniculata D
Galium verum var. asiaticum
FAF) AV T YA

Artemisia stelleriana vy mr 3 = F

* Woody plants K&

Y, MHRCERYL T3, SIEBOSIG NN~y THY, =y ~=v 7 5=y <2
Linb %, BRCHL TR EMOKERPLUZARL, WA AEEEL L CoRiBELE
L, TEEBRES BEEEE S (BFR-7), ATHOLhS ILBWICEETH 5, tis, B
BEILALND LK, EELRERMOBRIBAOERICKRE Y EBEF2HLEXT,
ZoMcE BT sAME TR L CHRLE - BRTh2HRD 5, KR 22, FlHEBEPRIL,
ML S OEROEEIBRT L , TPIWTHA D,

IREETIE, IXFT7 A2 vH=F «FFA=F 3, avrFhENSELRAbR3,
I XTI AR BB TERONY, G4 (1968) o S BEKRF LB T 2B ENRE VO
CHELT, 7<= FiBbCHEREBETS, vk, A+~ 7BHREBCE, v
* 5 (Quercus mongoZica Fiscuer) BAEETH LVvbhaiihE b, EELRIBELICFT
Bol#E (Bbar\id, 28) # 3 X+ 5 (Q. mongolica var. grosseserrata (BLUME) REHD. et
WiLs) & L T8 L7z, B ToBfmct, ZhbolRES, BEiiciiEiRL < 4F
T5, EBHLOE BRTHE L, YF+FE - v~r3v - vFx2bRbhi,

BARBOXRT 2B, 5 VIKRTHOHRRIGT, 1XY5 <231 -5=7xX- 4
RE I RILEDNHAKRD, 7=A4FY « ARE - FAIE=FREDERE ELICEFT 3,

BBz BEL, F2HEFIOLSLRVENC, YF v/ FEKLBETS
(BE-1),

(2) ZEMOEEE Forest vegetation

BABORKRL L0 LBEI N, WYRERO N 10m OBANC, 5mX9%0m OH#R
K S67W) n@tEshic (R-128), KAROBEOSHERZ Y/ 2 — 2~ T &, THAX
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Belt-transect of Abies sachalinensis-Sorbus commizta forest.
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hic, BE20m U EORABAERNRTH D, BEEODP L, KESMOBOREZBLIT
ZHED, FLTEOMI, /B -#E - REREOBRBICL > Thadhi, ZO/FRE X6
RER S,

a) i# A Species

HREAOBE T, EERCHSVTHF YRR ELT32%kD D, ZOBKED,
TR OBER LR TWb, =V =Y« 7H=V=Vi3BbR®T5KRTHS, SESIL
ERbBREL, BMEOREVWEMELET S, LT RLEO@EGEAER - BHEIE
LB, R, ZIRWIEMEIL, 1~2FE0TFEEDOEN (Double summit) ¢ <,
E# EMOMIEHE, ThRo TEHEOMEENI D Eos T, H# (Daughter trunks) #HE L
TWARERET (BHE-T, 8 2]),

KR TIL, 77 h < ER29ALBLEHY, TOMBI L K~ Y g mET 5, *
hT, ZOHRXOBABREFF~Y - F+ 5~ FEDTHK (Abies sachalinensis-Sorbus com-
mizta mixed forest) & LiThThInhs, ROUTHEWBEEC, 12vH=F - I X775 -
VeFITy e~V FVRERD L, Ik, REHOERZ, SHEHOZHCHEL T, &DT
PE, BAKRDI D, BMEZm U EDOEL, v e~y ) 33EY ) 37055 (FA),

4 TFTREOHE (Fx2mlLll)
Table 4. Species, higher than 2 meter, in the belt-transect

Species R | L EHe;C(gh(:n ) PEEE o i
Abies sachalinensis A) + F = 2 (25~)40~50 (3~)10~35 33
Picea jezoensis P) = v = v  45~50 10~25
P. glehnii (Pg) 7 h =/ <= 4.0~45 15~20
Sorbus commizxta Sy 3+ B <= F 3.0~45 3~ 8 29
Acer mono Ac) 1 ¥ 4 = F 25~45 2~ 7 14
Euonymus macropterus (E) emoyy iy 2.0~35 1~ 3 12
E. oxyphyllus (Eo) » v A~ & 2.0~3.0 1~ 2 11
Quercus mongolica var. grosseserrata (Q) I A + 35 (25~)35~50 4~ 7 7
Populus sieboldit Ps) ¥ = &+ 3 v 2.0~4.5 i~ 5 6
Acanthopanax sciadophylloides (As) = ~v 7 7 3 3.56~4.0 3~ 7 5
Kalopanax pictus Ky ~ v F v 25~4.0 2~ 5 5
Saliz sachalinensis Ss) +H A v F ¥ 45~55 12~25 2
Fraxinus mandshurica var. japonica F) ¥ % & = 25~4.0 2~ 4 2
Betula platyphylla var. japonica By v 7 A v -~ 3.5’ 6 1

* A@BOKES (X-68R)

b) % K4t Plants of forest floor
B EHBTIL, WED ~=v =27 ~wFRL, HEERADRARF - A+ z22F L
BEL T3,
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PR =Y OBATHREMOMKIME S, BEELE, W 2cm ORI THE T, Ik
i3, EoMEOHBLRLhT, BERILLAEFL TR,

IRES BT BIZAEBT T 5H2ORKCIL, 721 ¥4+ RN 156~18m OB ICEET
Bo HHORITI, HBENIHAEBIOKEL, AAHA/F A EEIF o F2TX VN
VEI ARV R FDOLIE A F 2= RENEET TS,

BTHBEOKKZIE, ~=23 - ¥=7Fv .« F=2vx.-ay.trazssfhinioh
% (F-5, HH-12), 7tk, FAENBKTH ki, BELLECEFTHIEROBEIITH
TH 5,

x5 HREOR L RKEKEY

Table 5. Main species of forest floor in the belt-transect

B Bt Plot Species w K HE W
Elymus mollis ~N= o= v o= g
R k& Rosa rugosa N~ = F A
Windward forest edge Miscanthus sinensis 2 *
Artemisia montana + #+ =z ® F
Sasa paniculata 7 = 4 ¥ H
Viburnum furcatum * A A A E
Ligustrum obtusifolium S T BV
= Daphne kamtschatica var. jezoensis > = 7 X
Thinly wooded parts Skimmia japonica var. repens Y oA v F 3
Vaccinium sp. A 7 = o0 1
Ilex crenata A = v v
Artemisia montana A #+ =z ® F
Euonymus sieboldianus < ES 3
Vitis coignetiae ¥ = J F 9
Leejftva;fi ﬁrgt ‘iﬂdg e Daphne kamtschatica var. jezoensis > = 7 iy
Phragmites communis E! o
Artemisia montana A A = = &

ZOHREADKIKRIZIL, EVEK - 2AK - BERXVCTFhanBCHR L B, T050
T, b F =y RREROHME (X 20m LTOMEE) izl ALRbREV, bThIC, 66m
BE80m HsHEADEKRBAERE, b F=Y#ERER, KEIFRFET, £HT 5,

¢) #SOMR Composition of the forest

HRPCAF R EBRYZT AL, THEALHL T2 100m O, LR LK
EH, RbLIT I X7 OEKE BEK) 2RCT HEK, FRIEEILEET S,

FE =3B ORE 2m TL EA Y, HERHE THSRCEBEROBI LWL T
BE, 13m AT4AmIE, BULWHHIEE - T50m OB ICETS, bThd5m A OHEKRD
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BEETH %, O@EEbMoEatk, & X XHBERPR 2 — 7 <D EKICHEL T, &
DB IO TEL, EHTHD (BHE-8), 4~5m OB X3 %RE °HL. HErREH
0@z, SHESOEBERIZAZ, HE3~4m OflER b0, T2, AT TIXLHT
BOYETONDIRE, HELL ¥ TES,

fRmr, HEINEBIKEHCHENASOERELZT 2R THCE  £AF TS FHE-
1), BRCERES, NEUMCEEEIEBTTIERIRERDI L L TH D, BLED I XF 35
cARTH=T c FFAFRETBIEEDS - C, BELOHER I Bz b By,
Y REYIHBETH B, RIS, BRTOBEMCI T, KESOZEALLENCE
BRI PIVERI~25mOfEY Lo, 22k, RRoBEoMIc, HEMCHERE
DBNA~YVFY - 227 F5REVEFT TS, ¥, BRTHECE, vY~+5 - 773y
Fie EOBEMBEAT 5.

KELO OB TEN DT, BALPAKOHBREIZHEL AT, Thdz, —
BICEAHLOMC T 2 4FHFOBEFOBRLEINTV5, BABIOEAERI: 2Tk
EM X hish o o (B4 2R),

ﬁﬁ@%ﬁ%uﬁkSOmL#&thE%,FFvV@H*u65m®%§&%T(§
H-8), SIEBMOMBERNABS ML ARKLEDT, 6 ILRdhs, BRCERIH-T
LY HEAMOERES, 16ecm L ED L OIZIFFRICEREIBEI R, 6L, BER
DEEEREORD, L HAED SO L ) AEENE BT TH D,

#®—6 HEMOMBEBIEK

‘Table 6. Number of conifers in each diameter grade

Breast-height diameter (cm) 0 6 11 16 21 26 31 Total
BEEE ! ) ) 1 1 1 ! *
Species [ b 5 10 15 20 25 30 35
Abies sachalinensis 1 ¥ = 4 6 10 8 3 . 2 33
Picea jezoensis ==y . 1 . 1 1 . . 3
P. glehnii TH=S =Y 1 1 2
Dead trees b3 A . 2 2 1 5
Total #t 4 9 10 12 5 0 3 43

() A LMo, FHROBEVCEBBOREEEIRLIHEEL Y HES his,

(3) #% # Age of the forest

BEPDECET2HEROBRNCEL T, BROWMHAER B IUH@, BHBRMETEC
o THES I,

a) pRTYEX Young Todo-fir

%ﬁ%ﬁ%#biﬁmﬁ?b@%%%btb,br7woﬁxﬁ1$&@gh,1mﬁm
i, ERER SRk (-7, BE-13), #EMEIX M6 (Stm. 1) kRidhd, ZORBKRLE
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BTHD, KESRIEEMOCBEBHTCERLL, ZHIIBERER 104cm, RHO 104
Bz 06m, 0ERTIREHEBICTE LY (F-T), B 100 £ EL#HEINLEBOKREKR
b, BXEEBVTIZIREENTTL,

m 32 years 14
4.3 ~1
b A 10
F w b -
L 3
g 3.3 ,2 :/2
o0 3} w
ot s
© @ ©w
= " 2
o 2.3 ® =
: 3 5
(2] < a
1.3 -
0.3+
0 |
Radius g 5 0 5 cm
S SR N -

BT ‘rr=viv=r7voBBRER
Fig. 7. Stem-analyses of Abies sachalinensis and Populus sieboldii.

FT FF=VLY~FIUORBELEE (m)
Table 7. Height growth of Abies sachalinensis and
Populus sieboldii (m)

B B Age
10 14\15 20 2 30 3 HBEHEE (o
Species b . h. diameter
Abies sachalinensis + ¥ <=2 02 06 1.0 16 29 43 46 104
Populus sieboldii Y~r35v 24 40 47 5.0

b) ¥¥F+5L Aspen

BB THRBCAEBT LY <+ T (Populus sieboldii) DARALBET, P F=Y L@
BRI S e (8-7, ®-7; M6 0 Stm. 2), ZHIIFIHCHEL T, MHEENEL
CHEL, b 10FMI 40m KELTW3, £0HOBEERIL, BEKREED 47Tm T
k% - T35 (WEER50cm),

¢) 7HTJ/TY Red yezo-spruce

COFEOHIT, EEANEKRBELLEED, 2K5DT H = <= (Picea glehnii) DM
mo R bht, ThbORREL - OFREKOILFH50m ¢HarThe b (K-1 2H),
FEADIMIARTH 50, HEARTH20IBLATRY, FRETOBRL K-8 L £-8iIC
RENB, ¥k, BXO3mIETHE TR, ZhbX I0FEXRPLALLEEIRT,
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m
4.3 Sea wind
52
50
3.3 40
no.2 A
t 2.3
et
©
': a’éa
s 1.3F
0.3r
o3 i

B8 7»=Y~=yolEg®gn
Fig. 8. Stem-analyses of Picea glehnii.

B8 7Hr=V<yoBEBEE (m)
Table 8. Height growth of Picea glehnii (m)

B B Age 10 20 30 40 50 52 60 5 BEEE (m)

. h. diameter
No.1 03 09 14 21 31 43 46 155
No. 2 03 15 23 34 34 34 10.1

BEMICEE Lictd, hbil, iz No.l 3EZLWROARYRT, & 13mic
BT, RTERIAEOFhOH25ELHD, FARROBEC LhbLTY, 7H=
= VOERBITHENECKEL, 0ET4Idm PEBL T3, ik, ZORLERTRLAR
BRI T 725 T 5 (BE-14), $HESRO 7 7%, BE (B 1949) L33 (F 1967) i@
Y, BBROEEAEEMCEET 2EAERNCHR IR, YEEDECSVTR, T
NRYD I RE NI HEBILBBROEZIIZLOILVOT, BHELTHTFLhBOIX
BrLORTHD, ¥k, ZhboMKRO7 7 OMRENRT, No. 1 T3 13, 18, 21, 29, 304
B, No.2 T3, 7, 11, 14, 15, 16, 19, 24, 28, 2B VB LB LWy, LT, WZEOWE
FERB—FKL Tinw, ¥, 770MREAE %5 L, No.1 Tk NNW 56 W HREAR
ftL, No.2 Tix, NW 2t W HAAEILL T3, 7 7FOHERFROEL, BEROFEA
FROBAL L BHDTHY, E505FRARC LD LOPBETIIRGA, 7 FAREAERD
FEREBEERTH B L EBbRTELDE, HOFLEL - LBRCADOBIC, RIIC LD
HRERER L, EBDORFEY, BBRYNEHAHLATOTRALAL I BRINS,
L2d, No.l & No 2 o ARMAICE TS, RPOBERBIIRL > T3 EARLI TR
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SWRERM Ogmicmatter bied =] % £ Clay
WeBRY Sand and organic matter E B e ¥t Sond ond clay
X W B Vlcanic ash m B R Pest
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Fig. 9. Soil-profiles.

—— 2 E AR More roots
32 LD Less roots
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b\,

4) WEBRBSOLE Soils of the upper part of sand dune

1 PEORMEOLEL, MEXRE, KR, EBBOGKET, T 10mMREC,
wFEND, BROFXLIPLE, 30~40cm ORTEFTHARL KL, LOBRLRIC
rxhs (B-528)

a) KUJK’. Yolcanic ash layer

BROBEYSF B, KUKBoOB—HERL HHVIIFETLL, Fabhis
WOT, BIROAEREIR

BEOFTEE (No. 1~No. 3) TiX, 50cm DBEIX L, KWKBIRDDL RIS,

A OHER No. 4~No.6) &, FUDTLThRBHOLIL, THEIPLEL->TWT,
BOEXIH5cm B, BT, DFIHMFOREILALIRE (KB~ PSR
&) OEGAE, BRTRAERD, KUKBRRECH T, KAKARIKRD, EILR
B (BHS),
| EEs¥AOHEH No.7~No.8) T, tOMEAA~3om LW, DORLYHLH
B, LivL, FRKILKBZ#HEN,D 10cm BLELHR,

B (No. 9~No. 10) Ti, KIUKBI L0 X | 72D (RS 6~9cm), BEH—
FLTWT, XA THRVWOT, ZORMMBBKICHERIATH O THSS, 0K
ORF|WT LBEWEN B9 RFREhD (BE-9), KUKOBIREROLTHhID D BHo@EL s
D, RE~KBETH D, FLT, = ORBILEHCES,

9 LHME (No 10)
Table 9. Soil-profile (No. 10)

+ " 123 = @, B’ X * X b
{cm)
¥ ¥ ¥ K —2~0 FE " B B~
4 | + 0~3 - & 8
) » 3~6 B OR ® & e
K 1 3 6~9 K~K & B’ |
H ® 9~ H ® B H

*mOE Y # M

BIEE DR FHE No. 11~No. 15) kx5 &, KIUKBIEEO, o VEELLRE
et BoBTCRET S, BER2~3mbp T, BL, HEBOL O KRLS.

SHEO T h- 5 R THE No. 16) iz, BHLRXKURBAFELRVT, B
KIURKOBRL - RO AERBED 1 BREDLR S,

B (No.17) © b, 23~24cm OEI K, BEOW N KILKES, LTOKEBOKL - B
BLELRBE oM, AELTVS,
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BFOREX - - 2OMOKHEND, WEDLIEFCRIEhBD LI, KIUKEE
FIhicFOLIER I h, BROMBENEREEC T - T, HLLIBRI A, BEDA,
BREYBR R Bl - By S 2o, ¥, ThRBERSETC, Bl
CKAKRE L OERODEDOESRBALA O TR, ARG THRVWEREZELLD
T, KWWKTH3 LERShic (BE-10), BECHVTH, KURKZBIIT, ML, B
CoTnaR - KIUKD 2 RELEREY - BHEEBR S Rph5%s, 01mm LITFORFH
A¥Ex L5 (10 2E),

10 FH - KUK - ERORESH (B %)

Table 10. Grain sizes of the present sand (p.s.), volcanic ash (v.a.)
and fossil sand (f.s.) (weight %)

B A B @ 2.0 0.85 0.4 0.25 0.11 0074 #& B ®H ’i
Profile Grain size 1 l 1 l l ! Sample weight
(mm) 085 04 025 011 0074 ®)
No. 6 ¥ B p.s. 45 47 7 1 0 0 215
KK v.a* 19 26 8 14 9 24 74
H B f.s. 35 55 9 2 0 0 196
No. 10 H OB p.s** 39 39 14 5 2 2 5.7
KWK v.a* 13 27 15 13 13 18 6.9
& B f.s. 10 63 23 4 1 71 12.0

&) PDRAKUKRLID T LB,
* B KINKESY - BHE (510, BREHOMA) &,
il (AREETN1T% 5T h3) xR R,

b) BEWEELE Sands and clay

BEOBIE, KIURKBLEREE >F ) B Lo Key bed & LT (K- 3i# 1965)
Hame, SHEEIFPEOXFIE M, KUKBX Y EFHOFR (Present sand) &, %
ht v THOHER (Fossil sand) L iXKGFIh 3,

FROBHTYL, HMEOEW-HEIL2~3em L2/, FOTFTHOBIIEZ 2L T
W5,

KIUK@EBIRL T, FHIBRCESHEL TS, LaL, HRCEVTE, Bof
HOXINT ST B hicw, FWIEEERBORG IR EHETCLFEL, SHCKNDOH
RCHIBEBLEETR TV 5,

EBEOEEOES I, KUKORTHOWERRY =T, ERRHBEYEL, FDX
Y LEBETH B,

T L EHOEMNHLRRINL, FhALORENDL BRI bR, $B0FHI
HRESFTIE, LR 04mm UENAKBFE LD, HEFHLIELT3, £ThT &
EOBLAEEIITOT bR, ek, #REA No. 61k No. 10 & D # 40 m SRl B3
5, WEDOREDAIER-I0TRIND,



KA T BT 2 BRP RO KUK B EXRRRILORE GFE-H) “l

EBHTIE, KUKBO L L BHEL Y OMLBAFEET S, i, AETHOKE (No.
16) ¢4, KHKEFUYPELELIBOME, BTy, BECHLERD S,

c) BEOZEX Depth of roots

A=V 3HREBROESEAR, EBTHEREL, TORKORIIH20cm ¥T
THb, LrL, BORIZIBRTHCH S (FH4, , '

BEOFER (No. 1~No. 3) iK1, WEOZNEEL, ThLORRIESE 0cem T
w%<, 30em FTRIPLB S, ‘

KK BA T HIC BT 5 BEOEYE No. 4~No. 6) Tik, HNEREERLWEIRAEL,
FHEORBIL20cm TOKLUKEBE TICEL T35 (BH-6), No.4 5o, HOKUKBIC
FCELEBRIIBVLO LI h 5,

WEHEBOKLTIE, BAROBRRNERL, AP, KUKBOYLTET, BEbTh
15em FEDTH B, BOHEBHOF~, 20cem §ik ¥ R BRILRV (BEE-9),

EBHC kT3 a3 OBRBRy, BSTH, 20em FTLAMER TV oL,

d KENEEXEMAME Layers of humus and organic matter buried

BAMTIZ, BhTBRLEZEER, BE—BC, 1~2m OFICHRYBE 5, il
T, BEERKN1~2cm ORI CHEL, BMEXRIETLECEE D,

BB LUBELIFDEEBEEORL - b0 TH D, ZIUIKRBOEREC 2~4cm
D BETHEET 5, No. 10 H0oBa, BHBEIIEERTHITZ 8Ehs,

BT, RRE 19 cm FEEL TV %,

BEROFHOFIIL, BEBO X T, HREKBO L ST ILBARIND, FipoM
BBALBETEDOND, OBKIABECH T, FROEINKE L LI, Pialix
5 (®-9, BHE-6) ‘

BEHE No.7) wd, HEERYBRZEBH S, L2rd, No.8 T, KIUKED TR
L, “hiRDLID,

s T, KUKBOTCROh2E#MIL, BEEETIRS, EACERETY
7T, HWEBROX S CEHEIRD,

IV. # # Discussion

ZBOFEFIIRDO LS5 TH %,

) BEOMAR O PEEARIABEEFRORE, BL0 @ BWERRKO 2OKF1TH
h, AEEERGT, EHEThEGOEBOWKE BEOCHIAN) »oERSIRD,
i) ARMEBELLT ThITERIKTEXARESE WAEDHBEN) TH,
@ SBELHLFEEEL S, ATKEROBRROBRI VERI LD,

i) WEFHOBE, 2%h, @ KIUWKOETE, ® RBLV5, hITHEIIFEL
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BRIspote, LaL, Wh@IRBEMHL D bHACRETHEOR DA CHED
s, MEEBHOBRLY, ZAMEDORIEGNEEIIS, - ’
iv) BB, BRABORARBALAABADE LS, @ BEEAKOR TR I UH#DB
&y FRERERE NI ATHROBRE L NEESh D,
1. BERFEAMRADEE Mixed dwelling of dune herbs and inland herbs

REAE 1 Do, MBEOMOBEY R W TLREIhD L5k, Rits
RRCEFTHLE2 LD 2BHOBYENNREL T % (R38R, ThoboBE4ESR
HOEREKILD, WEERLNRERDOLhPhOBM:s XOAFTRECEL AN IR
EheBEL,

(1) ¥ & %X Sand dune herbs

BROPELVILBDECET TS LV 5 2HDLTE, FREIBDERDEEEIRTL,
FELOBRC I Y, BRI L - TERXRS &\ 5 464 RPBES) ¥R, AE-
B LS AERHT WEREN) OBBTHEL T, £ AT T3l (B LIER) A
EEARCLBETSED, ZhIRIE, ~<FARFUYrfFL0L 5 /I NIEROALDL S
*¥h 5, CowLEs (1899) (X Z 215 % Marine plants, dune-formers, 7z\~1 dune-binders & I
O, ZhLABECAETTHLDOEELKRD X 5 gL -, '

1. %44 DY (Perennial plants)

2. BRATARZESEME (Rhizome propagation)

3. WiEERH: (With the power of growing out into the light when buried by the sand)

4 BEREOBKLEZCBRICHT 5%4EHIGS (Xerophytic adaptations)
%%Bu:hb@@m;&@%#%mzao

5. B EBELPDOTT, BREBEIRIDED

6. WK T LB TORFN
sk, WEROFENIEROEEGCHEKEL T, BDTHE LSS, LROELBZERED,
RENTWE L <=y =7 (Elymus mollis) TH 55, ZhiIRBPOWEH T EL T T,
BEFIENEE D, BEDHOBEREL L CEERMBYEDTW3 (FH-3),

2) AEE®EZE Inland herbs

WEA RO AR WA LEATHEORNLT, & CEIhbRBERL, Kokl
CHEIS KT, BEIUAO, o VPRSI 5FEEHEDEL VLSS, BERXOBKTS
5, TLC ThbR&EDISWREUNAOEHCEE TS,

AFZHC LT, BEMONEER L PEL OB, SEECHEEM NS LD TR
<, WHEBDY, BEHICH, SIUPDHIETIBRROBER ORI LiehdEEL
bhs, .
FAERCBEIRLNEEYDO I BAAE - P Y YT F ot 22X COEFLER T
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BETFARCERS Lot uhb, ThooBTE, BE DRCERL TLRE bRl
¥l, 7<= A¥vOBEEENIAT ., LiL, HHLILEILTYL, HBEBOERSE - FE =
# - EEBEROERRLOLD, ThbOBTORFERIVCABIRETHS,

3) BEDXHE Conditions of the mixed dwelling

BEDO A==v=2t, BETHVARAE « 72443 L3, WFThisfEdt, BE
KR L 2BENELL, DELOETRBACI - TERLLED, EWEOBAYH Xt
Ve Fh@z, ThbABAEL2ORATALDIE, ThHD0BA - EBEORENEREL
Rixs0BRH 5,

HROMEBBHRICL > TERETL L, RELCBRPHCRICHDELBAL, KioHE
BARMEOHCRAL TREBCEBICID, BRACIL, £ BRABAL THRKTS 2
ERies, LaL, RBEERL, £ERFOBAND, WEOKET I, BT X, T,
BELT RBALSRL. £h@x, FALHLOAHRHC LT, RECHDELSEE B,
MOLEGR) ShT, #EOLDOFMAHBE LT E, BEOEELRBNCTER B
mhisnWEA 3,

EROMHE R &, LEHEOWCTHhOBECLE VT, HEMEREILLNOT, £t
OWREDHIEEML It TV D EERIATER, LL, TOEABEMCIE, RATY
ABIC L, REBREFLALVLOTH Y, bhbhiliky coBAehcEATD L E, B
FEBRECLRE BRIEMEL) LTRUDTRDEL > 5, i, IWEHEETCEL
Th, AAFPPHLEL THBRI BT, BELTORAOEA - BATREL 705 &
ALIILIEE IR,

Thd 2, BEWRECKT A RAKORICOWTE, BEERVERET LML HDES,
D¥h, [BERECIBORELL LV ERBROERANLETH S, L, el dlEs
BELRVED, BEABMIVOETIRABOEIEITH - T, KBCEBITLEVTHA S,

2. BERAKORKIEY Conditions of the development of forest on sand dune

TEHLHTA 100m OEE,L, KEEOIERTLZRT, BROPELYEECE
7, RESTZLOWBED B, SPEEKARTIL TV 3EER, BEKOBRICKT %%
PHAT, AREBSREZLTHD, TO I BRBHEHVT, ATKYERL L5 T353R
AT ELERIL Tiev, ELVOBERGEXRELAS &1, LBEOAMICIIEED LK
ELTW20THE0D, BHXREREEORRBIEREROR+T45X, 2% b, 25K
BT, HRMEMLEZBRZLWEFRCBET AL LV, UTr, Sboimes, e, ét
EBBRBRLOEWFNRELD;, DERRKOEECSOWTEET 3,

1) —FHKEBICDOT On the uniferm forest type

a) WEMDOHS The stand investigated

AEMORE L BT 2 81 E BT, BERCHRVOEND T, AU SV EALE
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BRIUBHCETL, MERIETORLAD, RERPEKEHOBATIILIELR, PEL»
LR, ¥, BARESLOEET, —8, ARMoFR XY EL M (K-6 2R),
AfRf (boring) K X3 AMBEOEROREAM Y BRI M Th\WOT, FERALRENTRETH
HFhEd, WREREN 16cm Y EOKREAZZERB OIS 50 (FE-6BR), *
LT £OFML, BREEVS VAP 2, BE35emhn, 4K (1944) & (1968 b)
kB, 00ELETHD, b Fvy0Bfnb 150 FHikE EESh b, B

PRy LS RSEHORE, BROLTFES, RARSE S IOEELGORBYIE
Re, FHOWERDOABEACHEROBREREDOEIFLITL DL, BREEIED DENRD T
%, [@E—AHKE (Even-aged, uniform forest type) 2MEEX N5, BB X - EACF
Ot OHEM - MEIRBROTFHRTH A5, B 65m OMEKRDL, EEOLETIE, HBoE
fh e Emics, |

L, 7H= A OBBERC LD L, BlLPREOHEREOFGL, LRAOKEX
DE<, 100 EFHE L BnL LAk,

BEBICThLERASERICHEEL T, 35»/h&L (F42R), Hc@ ko
%L OEFIEEE IR0 VERTY, DX VHEFHLETS, CoREL LT, REOMH
, BLAERIHDKREL, AA BHACEER nELbRB, keEhbil, REKELT
HRAZEEIRTHTYL, ZOMRETCHEHCH T, KEHIERE L THbh, KL
CHRHIERIEEREC S e tELORBLLTH S,

b) -—Eﬁ:&)ﬁﬂ Examples of uniform forest

%< OBE, FHOHEEKI-FREXYEL, LWorhiiERBKEYETS (R
1933), WEHOBE, S (194) OFEL L7 H= V<YK, BEILELT, BE—%
HETHS, KILHWGOHEEARL 2~ 7 <Th, b FvYHRE—FKBTh2 (FH 1968 b),

MO b F=YHROBE, REREHO + F~ Y BARIEEAH 15cm, B2 11m
ENE, 1, BTREHROLRIIERENAHOcm, FBINHITm &k, Lal, #
BCk T, BIESNTIE 100~120 48, $E2NF 100~140 £ TH» T, WEDEIIIE
Vo ThPz, WEDOEMMAEKREIOEILhEhOABTLRMCERERIERTH- T,
BTroREEciIE—AREHERNERS,

CoorPEr (1939) @ Miscellaneous observations 12k 3 &, OMEBBIIC L bbb
T, XFABOR—BATCAEFL TV ABARRRER—EHTH S, BRBEEEOC P Y
DERPITTFH AL (R 63), Y7 28229 & 50, BrAEHORS S 1EL46, +L T4k
BHARDOY > FRL 3T TH5, 2Fh, FOBBLEMCRERABCBALLDOTHS,

FE=Y LY ALY e, ARG ORERRARKOEROETHRE I/ PEL, HRMOE
E ABERORX) Xv/phxvoT, —FRBELRL S 5,
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c) BEEDOPREZY—FMK Uniform Todo-fir forest on sand dune

ERD X 51, Fiho BRI —FRREASE ., ThT, EEATHCEED S, RiF
HELIBEDF F=YKE—FKTHY, BUOBRAETHS LHEEZh, TORARL, b
F=yORELTOFGNLD, BLE150~200£5iEHRE 5, THOOFEREL T, #%
APRZ VT &, TRCEL TARMELGORBORELZ LA, ZLT, BELLARKE
8L, BFLhI5, _

HREAC RSO Y BROERIAE IR, £~ 7= TLRENTHLEROARIZ
TRT, BEELLAHOBBIEH IR, FRATH, 20320 Fe Yk, BEOR—
DRILKE (K 1968b, 1254, BEAURRE CBEELL, @ER—E#H0, IROBDER
BTV L HRAIXAhS, 202 &, KUROBRTERLIBEST T, #lZh i,

2) &£ HFE B $ Competitions for existence ’

CIRAROHBAEERS L2, HYHEEMO, BCAREK - EXMo, BELTOESO
HBERTH B,

v la) A MOME Speed of initial growth

PRI, BEBARRENLEFRPCML > BETO, HBRESKETSETOR
MTHh, BECL, TERREVWTHhED, RATE, RIFI0EMTHEA S, BBOBSE
X, BARNOEVMNDLTELZETCOMMTHY, THILS~I0EMEELDLND,

e, B0, BEYFUEBEOMMARRIIRE S, KM, HEtCEhl, BE
Rt BREOZHIT/IE L, ZOREMTIE, HERTY<F50THY, BENLF=YT
b5 (E-T2R), ¥1, KBERXORFI1E00, BCRFEROEERILALBROL R
XybkEu, |

Thdz, PPEEROEGEL, BFCELARCAL LS REBECRALLDOTIE, 0D
BROLFEBRFTHATL 25, MBRERIOPEROH I bhbhiIRT, HRIENM T
IBWEE EXR oM SHELTS, LT, EMbDl >~ vhoBRE EHT, W
BECIEEIRBThES, WHEROEVEREVTEDL, FhitFr/$T1~2
£, P F=Y TS5 ETHD GHHE 196842, 1969 b),

b) W B # Shade bearability

L LA R R NARBRROLHTE SIS, ThoBuEMithE b ki) 558
RAAEE SR> TLES, LA, %5 L —BoiBEnivoc, oo
EoBMirAkELGDLRTEH, HBEFCATLRI >, ZoRBRELFALT, BES
PRIDLIFEELT, FPFYORTHEHRNAEEI RS, £/, Fe/3E b FeYoFlRk
BWARTEEL B,

Lal, MEECLBENRDY, bFEHCER, FRAESENBEL T FEXRAART
FehdL, fﬁﬂ%‘l&@%ﬁb\ﬁ (Shade-bearer) & 4:R% #F &g\ (G 1969a), I K~
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BTHROARRK LI ANRREALEZELORS, Thdz, HILEE H1LN) oKz, A
BMOME B2 NEETERLVWEIHEEIhD, BERKL VbR IRKE, BHLLTOEHN
ROhBRUVWEELZIDOZEnbHAZIL LY, BEHOBEL, b V<Y OB RO
WAL xR,

WEEoic, BTFORFNLAFERFLEBLRLGETHA S, —HK, B TRELS
TVWEBTFREORFNOEDREMIEL, EVETERELTHAE, ¥, BWBETOKG®
XOBIBBEFORFREYRELELAT 5,

ZH5LT, MAROESR, MK IUEBTORFENN, 3bk, BFoLER %0
REER L LMLORT, BEILT, £EEFCEL T LoRBCL3EPECLERD
BENEZ LR TWBEERIND,

c) % 5 Life range .

BARORFENLSHROBKLE TORIME, —»%H, FH@ (Life range) i\ LAEFEE (Life
history) 12D TR, SOORI0ENLHI0ETH Y, BRI L0000 FCbET S, L
2L, &K BT, VL LERE oFGRBROTh I 0, &84, i T o818
ZERDL, HIOFENS0FEFTIHWTHAS,

FUHEACRT2BABOEFIFMEBRT S, 0L, BF - R L CERER,
ERosEES, HrBREO® LI, BEORAY, FAEC, A @2R) OEFLHFS
B\, FEVOBE, FOROEMIITT 150 £ (HBYKFES 1968) THE LBBINT
Wb, EZAR, BT KR oBMIRIOETHES, ThT, BRK @LR) oFanR
FHXIDLTH LR LOMEKCERL A -BEFIZ, LE2RFLTL, EREHET ORI,
£RL D AHEFNIHKE BROBAR, HOCLBEOATRCEROATLE S, AKRORE
b, BEOKRFGIEFHBPERLPL LA, Tk, BROBENR—FTEL 5B
B RCOT, BEFIFAFCLIN, LrLOEORANAEL S,

Z5LT, HaPHBEEOBALL L, ~ARKEOHESKIILOMAD, HOTRET
Ho T HHEAND, RUOBEETH LA LR ING. 2L T, ZOFHEHOLF =
YA, BEBL, —AKRTH Y, KIWKEBERLL, BDE~ORFHOBHEYE (BB 14, First
generation) TH 5 L EEIh D, :

d) S%(EHitEDFE Presense of pre-existing vegetation

EROEFEREF ORI, BFLFRLAEFLT, £FTI28ECERBILLL0TH
b, XD, BTORF - ABEXHRTLIEEIRF S hdiebity,

EEMENEET SHE, T OHLVWHEDRAITRAREL RS, BT, FEELEDOK
HEXNEETIHS, BROBA W, BFLOHOAR) THEETH D, THIIEBAKR
WCHARTH 5,

Thd %, HEBBRICKT 3MEOBNCRBEMBEL 2, BEHIFLHO, £8H0O
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PR UA OB I @2 VB Y, Lok TLEAMOEEITH D, BEDHCERIRS
X5, REAOBARETC Vv, HHBMEEEVWTH, Fot a3+ s 5 oaFRIIECIUE
EBROMEBRRC X 28HMAHEL, BE2EORBARMIEX RT3 (Sarto 1970),

RC X5 Emi, BEPEORRRKCE-TLREDLRE, Thbd, BETRIH
LLTOBANRTEEL b diil, REEAOHEL TWirWwWih#E, S% b, B (Naked
ground) REEL R HERL VO TH S,

LaL, BRENDZBHOLMFI, BAMBOMPER L OBRT, A3 ETHS
EEZBRBDT, TALOKRHFL ST, AYHME L BEHHE»HEBLTARLS,

3 mMA%EH Conditions of invasion

BROBHRADEHELLT, KO3ZONELLADZ—O BHOLE, @ BT OREE
B, BRIV @ BEBOKLE,

a) RO HE Necessity of naked ground

B L THOMIM 7k LSS EMISHER, B L N~y 255 BICBAT 5B
& EZRBBTERTSEH Y, b DBLAKEBTEL, EXRCECBEEKBOFEL L
W IR CREIhD, LEFOVBMLYL, AR (1933) kiBE, P FeYRBECE
BOSCBFCIZERTEY, B XK EFH TS,

ZhIREFIIRCE T, LAROER (LHOMRE) I 5BE OB RABKS
BRYTH2FER (A 1969) °, HTXHHOPMUBIC/ IR T Py REHFL 5 H
£ (E 1967) »5FBEIhD, AR (1933) REML T LT ol / MNEEB I OB BHKE
&, FHO—FHKRBLIZ, Fhth, BT B/0MEME, ALHLORRA & 23, +
i) kXskEVWBRti: OB L - THEMrR L S,

| LS ERNLDL L, EEEARAOKEE BHBOBR) NIVEEYALRERENEIT XA
TWb (KHE 1969b), 7o, BT CEERKOKED) BRIZ, b F~v 0 X5 i LB
WRKOBR BB L LI LIERBE TS D, WRE AN SR I D b RENS B A
»% (i 1969 a), ‘

b) BMFOMRMIENE Distance of seed dispersal

BARORAZHELL T, BHOFENBARTHDHELTL, BT, £ ~fLOBA
DOBTFARBLUTKLILERD S, BTORBUL, BEAOHE, BLALOBENRLYE
HFT5, thdz, BERIZASLTVETELES Thovtheid, RFLTELL LKk
oy (R 1967, 85K 1970), 722721, T, BB, BTYARLAREEOBELE,

—BiT, REEREOAZVWVETFIEL, LAV KBEEMAINE, AT, TADPE
B|TRES, ECHBRLTRHCOLVWBENE G, bbb, BECAXVETRERER
DECEACH D, T, B, T, BF (ROCLUESR) nNEETRL, BEZLCE
EEh2BEIHY, KELBCLEEIRS, 30K, BEC LT, BTORMRHNE
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RBMD, FORBHEILORORBECELINS, 0¥ D, & 2 RBTEDERRIT
BHArHBELTL, BTEE BR 0OFZLoBNCLRRAERECHRIAT, BAOHKS
oD VCEELHHIITTHS,

HRECBEINLARFY, ACIZETFORKERE,»D, RO SCFRIRE
(R-428)., 2T, EROLERITHETHDThE L, BHHCIE, WD TR #km
~¥10km), F\> (100 m~F km), < B FI0m~H100m), RLer, A (Em~
B 10m) MREXh L 5,

®-11 AR I3 AEEOET O RMEME

Table 11. Distances of the dispersal of seed ot fruit
of each tree by wind

Eistan;#; Species B = # % Note
BHTE Populus sieboldii e MEBT Seed with coma
Very long Saliz sachalinensis L FH A ¥ " ”
B+ Long Betula platyphylla var. japonica‘ v 5 hvA b4 B Winged fruit
¢ By Middle Abies sachalinensis PRy : HRET Winged seed
Picea jezoensis N " ” :
P. glehnii . THhH=V=Y " »
Acer mono » AL ® B Winged fruit
Frazxinus mandshurica var. japonica Y F ¥ & " ”
4\ Short Quercus mongolica var. grosseserrata : X35 B £ Nut
Sorbus commizta FFh= s LIRE Pome
Euonymus macropterus cewmoaay ) AP SRABET Juicy seed
E. oxyphyllus vy Ay " ”
Acanthopanazx sciadophylloides 20775 b3 B Berry
Kalopanazx pictus l Sy FY ‘ ¥ B Drupe

ek, BUSMC, BOBCIZETOEMLELLRBThE b, Thbn—FhKORY
CRETHRHIAI YT, NI THES S,

c) HEMOBFE Presence of seed source

BHBALTHELWERBEART T 20012, BTORKEMNIC RSN, M
TFOHHMBI (Source for seeds) NEFETILEND S, RBEFHOTEYHET »RERKD
29o0THH5—@ BEFORIEME BIv, @ BEEOBEOEX, “o0dh, RS
DR, BEOBABORI L A, Bt 20 l REGORENHEALETHS,

FHT, BHOEL CRBHEATFEET 56800, BEEOBHEODOE X (Speed of tree
-migration) 2L e %, HHBEOBEOE XL, © ZHMCILZOETFORMERE,D,
FLT; @ KRMmTIEEOAIER (Life cycle) DX, 2% 0, LBANRHELERLTRR
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OWMTLAEES 5 TOMMMS, AEIND, —BC, BAOAERRZML D b1k E
<, Lo T, BRI FBahicBRHMchc, TRFYHBL 55, LL, £ERIE
WHETLHE, BVETRRIOEDHEMTHS,

YrFEPH v ARRETHEL, REEMIKELS, LHrLEBERAEV-OT, BED
HE XTED TR EL (Quick travelers), KR, + Fvy == X BRMCHEL,
BB D T, TOEXITED T/HE - (Slow travelers), Thwpz, HEA - —FHKE
OBE, BEPHFCBAL TEKAT BB, b F< Y05 oD G e Rsn
PEEL RS Tiieb v, B, v F¥REmidE oBEENSL T, 2<HL VT
(o & 0%, BBRHL) «RATE S,

REHNFELPED L F =y BRI, EROEENL, »2T, FLPESZFACHEEL
ThRRbiviw, KBOY<+F v & FH A v+ FIXAEOILMNL TLTFRRBEL T
*h 5, ,

B X 2 - ot (BEEDEED L9} 244 HO L 5 CREFESSIUMIIIL T,
EHCHFFEL I WIBE, b F Y PO (oL 2, MREECR THRCH) KRA
TERVORKL, Y FFBIZIALPTLBATEL LW IOIKEREZLLBLTWSLEEL
Bhd, 2 HLLAS M, & 2, AMEREHEAHR L LBELRAKT ALEIR
EIRM VAT CRBAL LI, BEBBEIKIHRO L ZHCB > Ty biinion,

(4) & W % #  Conditions of growth

a) bETUOEME Growth of Todofir
 AEBOERBITRARNT, 2R THY, REIALBRECATLALAERTHBTRE
L, FOBBAROE I, MMOBEROL YAECEBLICFF=Y Xbd, AkhREL
(F-12, KBE 1968Db), 7oL, REEHEDOF F=2 21, A~ 2<D0Ffhi3BELLE2R
TH5,

B 12 3WEKOFFvYyBMELEEOLE (m)

Table 12.  Comparison bf the height growth of
Todo-firs at three coasts (m)

Site Years .|, Maxjmum . | B.h. (cm) [Distance (m)

10 20 30 40 50 60 70 8090 ‘(I’-Ieig.’ht* Years diameéter | from shore
Hama-tombetsul | 0.6 16 43 ggRensgm T gl | 7 e
e 2*| 03 09 1421 31 43~ .~ | .46 65 |. 145 | 100
Cw 3*| 0.3 15 23 34 34 34 52 10.1 100
Wakasakinai 1 | 03 13 27 38 46 55 63 7.1 93| 112 115 158 750
R 2 104 10 21 40 7.310911511% - 116 80 135 750
Mehkuma 1 ]03 102548 ' 48 40 | 84 250
C» 2 |03 0712 22 L 28 46 35 250

*  Picea glehnit 7 Hh=V =



450 ‘ HLEEAR RPRMEHEERE $28% %25

THLRBRVEREYZEMC L b, RBREOERNLIVARYRTRELLT +
BOEHL DL, EFERFVHBAEL R, FIRCREERLLDEELONRD, 2
DERENEL F T, RERFHOBLBTCHERIERI WD, BEOKRTNIOEE
HELT, ThbR20ELNCHREOKEREET 21255, ks, 7TH=V=YDER
ENOHRTSE, BLAMNBEOKERCET S E TORMIL, RAR, FLX70~804F
TH-1chH 5,

BABIZORVWEGOM, RROBAXHHT 50T, i i tOBREBELERMOER
T 5 REDENEL LD, BHELTORREF LT bhBV-2ELLLS., ThT, #
THBIZ EREEROEERF Y EZRB L BCRTI RIS EV,

BREBEOMDAEFRML LT, HEORER LIEFHIEFTORIZELRL IS, HTOR
BOBEMABAKREIR S, BAOERIIVES IVRBRECRBESSL, ¥, RMIBL4E
B XLIEDBI LRI,

b) £=MEEELE Bad conditions for growth

FRo ko, BEXBKOEIICE » TiE, Vb BRI RERG IV L, BA
U XEIBOEERY L 0L EADBRD, T L TRAKK, REMO, K cREMO4
FESERAL 5,

Thdwz, BEE&GLL TOKE, BERBOERER, LHOoRERR, SIUO4R
PoERIL, BRREOTTE, HFHROLBTLIHET L LECTES, HROBICLE S THE
2HEPLEBER LI ARV EERIRD, i85 1 o0RERG L 35 LB B, ©
DiLEW) b, FEROERBORESLEATEDLT, REKOBRULLDIDICE > TIHE
ROBE® L bl wsE2LDBRS, ,

ARHEREL L TCOBREHFIRBCHELLERIhDLESS,

3. M % #H4 Environmental conditions

TITIR, ABORFLLTIhETERIATERRER M EEDHIFRNE), %
D, @ KEEMEE @ LEEMALN, ATHERELV S BREBFCET S 1 >OERIH
RHEDBEL VEREIRS,

1) & & % 4 Climatic conditions

a) & i& Temperature

REFROEPEREC LY, BEOXKRKREBAKD > HTEEILE O BKO KR LBEFKSTH
h, SBECFHBHREEDE 1 BNEELEBIRTVS (HFR-FH 1967, Lil, EELD
E LTI, FOELIHRNILARSOBRER LB/HRFOROBRCIIEAR SR TY, HH
MRS OBRE EHBAROHM ORI L TIRE LR,

WHAHFIC L 5 EREOHB I\ Tid, REOHROFARHAOKE, ER 2h T
% (B 1966), Fhéd, FTOHRTREBIBEOHMRORAIHROBERL D/ MILOT
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HoT, TOHEETELEERHF ST LSRN,

TPz, BROXRKRF ML, BRELI L, ORI > TRESREINDDOTILK
MBHEIMNEELLRD, EREVIFERC I, FREMEHO= -, rYEe - A br—
fvv?%@m,%ﬁﬁﬁﬁ@z*vwavv-4%a¢-%@@;x10%¥m¥ﬁ®=t
THYT « Y EFUYFF - FOML, TOFEEMEFTBAKRE GRS T L hrbLY, JbigE
CHLEFLSZ0THS, COEENLL, KEHIFLIBOMKRIHHEL, ZhXI3ER
SRR TOERBREL OFERIEBHCER LG LBRF SRS 0, HRERC
LT, BROKBCHT 2HMICHIITFTERECEEA IR Z0T, BEOEBBEBORRS
HERBIY MO XV EERBLFHECELIRL L ELLRS,

FORFBREBEIRD LS5 THA 5,

1 BTFR2HRT5EE L TORBRNESCEET D &\ 544,

2. BREOKS L LORBREORYYRET S M.
CORMEBROFELBIIORMIBARO ML - T, KREVIERGI I LXE0BEN
NREL, BEBENLITTH S,

b) B  Winds : g

BAZE - T, ROBERKEH I ) (AR AEZVEZbAV e, ThIXREO R
ABMOBREZ LA~ TAIBEENLHELITH S, BRICKTEHRKROEIOEIEHX
heFhEd, ORI LTOMACHEETIMEC L - T, KIRHEOD 2, BH&HTHR
BETHhs5, £LC RERECROWENLEHACH- T, HRAOEEBININES, X
e, BERSZACHERIRTILEVWZ L%, CowLks (1899) 3EROEED 4
T WHBEMBRODERSNEREDEO TS LR & > AR RE Y R TEELERL T
VB,

EEGE 1 BETi, FRetERZERMOR WS, BERNESMREGOR EfMics
CHEFL, ThEPhEVCCERYBER > TWD L IERZ S,

MBEMH OB RCHEAARMT B HE, TORRREBR TR, ZOR LCREHEIEE
LigwZ &, EEERMEEL T THRRKOBRADBED R\ b, BECHBLELLRE,

c) FOHDO®RYE Other conditions

tHEORAKERL, FIikVTY, MRKOER+HTELRESS, tL A, Bk
BU Sk FEAROARN LK, BAESAMBEREE R, HEASLEKRLT, BFORHE
BOLTHAH5, TOR, BRITSLKFELLRIRLEG, &, Y+FE#EYO
BTRIRKBEOFHIED THCO T, FRFIEKFHRE TS & RFECE R (F 1967),

D BHEOHFBIBRAEICEZLL, REELREVOT, MLLDORELELRVNED, v
2+ 5 ViELBAHA, PEYRFF AL, BREEENTITETCH A5,

BELZACIIROANRZLOT, =Y CHANRBRBIIEUH TR o, —
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BegERRbhicth b, BFL FLBRCESHTERLRVWES S,

B0 X b, ki wUBABORMCE » T, [IEFHEIREARFE TR, TL
A 2RENCHET OFHESM: (Checking condition) TH 5 &L X2 EZBND,

2 + M & # Soil conditions '

a) PEWOWERLER Physical properties of the dune sand

HOMBRIREVOT, BR @ BAEIBDTAEL, PDEBOLBEBAFREMIPE
Ve LA, WEMOEXIEB TR co LIRORVWEEICRS h, £0 TR+ 7K
Hb, FhT, BDEBDIEEEY Xerophites) Tit7c\» (CowLEs 1899), 7L, D&
BOEBRIMEBHOB T LIABACHFEL kv, £l BDEOHEKIIZ ORHAERNS ik
DBATHAH5, '

BRO X SHFE L L FARC, BEDREMETE DI, ©F b REY R SR
T50T, BRORBECL > THFELL RV, BRCBT2BROMRHOER, BHDOXS
w, BDELHEREHOELOTHAS, Thdr, AEERCAEIPRECEFTTHLDIC
X, COBFERENIKILENDD, KUWKBREOETHA D,

b KIUKBEBROBIER Relations of the volcanic ash layer on roots

BAROBRIEL T, KUKBSHEAREDPL, 0O LEToREIIK, BDEHOESX
LERENLIZIRLDTHAH 5, ¥, THIIRKUWKBOFEA - BIOBHC HEEFEL X
5, 2%, BIX0EMIKUKESZACREIRTVDLELLRS,

BTORFLHEOERIL, KIUHKARBICH > TULLDTHFRFEE IR D, —BIT,
BCRECE T, KUWRBIZEBRBCER L L VAR EE WhHhbddhEDL, &
DESK, WECHEETSHKUKEL, +EOBZHRCKWT HAORMCEEYR, LA
RARBBREALZRELLL DL ELBRS,

©) BWEBO{LLMER Chemical properties of the dune sand

— e, DEBCIEROEROILDOERF NP vbia, LhL, EEL0E
2 TiL, DEOBARKOERNAHED &2 5 LOoLCH 5BAIL, BEMEEHCRERTDH
DB OKRTIS, BPREIZMEOARRRE L LBERL TV 2 0L BHEWRV, ik, K
WKW X 0 EMECED. FEFUSNORERE L T, BE OH) SES53H 550
Ed, TIRBRARRARCEETL TS (2 THED) LW I3EENLS, ZhHIXERL S
5iERENEVCEERHETHSH D,

d) HRPHZTHERBEOSY

Criticism on the successienal theory in soil science E

BWERBRROBILL, HEBBIH L AUFOLERORBEOREANOERIRB L, H1
WEORAEIRDH, BE, NEEX, »AK, FES TL (HESOBECEBLLC LKL
B, 2%, MEHOHEMICHREEC I SHEERYOUEREL E > TRA - EETHILITT
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%%, Crocker and MAaJar (1955) i3 Cooper (1939) OEAEBEBHY LEBOREDE SN D
EISFroELc, FhIER v/ *EBERISBOBRYERL, L ~ROHLBRALZIZ
FOrT e MR EREBRLE (MY e KDOKEKEDERIZ v/ FBRO LRI D DT) &
WADTHD,

UL, ZORBORELHEEL L ORERMRK, EHELEIKRDO LS5 BEME LD,

1. RRCIBRAFEEL LV, FEHORV-HOPHIZEW T, ERTHE, BRI
E,

2. WHAMORSHEM L 2 & b, KREEHKY —FiC, Be LTERL k. LA,
EHEMEBITMEOBALHF I L\,

3. B (1933 i, b ey RBEEMBOECBRCIEFTEY, LLA &
B TEHT 5,

S 4 HESBKTOBEEHEBO+S LB IXEREAEORE T/, WAL WEHEE
B1IROBABZ Y - THFCELHREL 5% (CoorEr 1939, HBE 1967),

:hb@%%#&,Cmmwnbogiim&olﬁma%gh;5ooﬁo,Ay/¢
BN T ERIC L S TEFIROTHRL, P eRLFBELACSBMCRALL, £h
T, MEROEREDERITBEORRERBOEL DI I TH S, & (1944) LBHEDO L,
LOLKURBE b, BEEOT h= V<Y KEBERL T2,

s, TEAMIEERELEERCTT TEEINDRETHS, T, HEOEEMRIZ
HBHROBSIO T MEGYHE L BT ELATHIEBLBRIL L2, TLT TOFHIFZR
BHCHEKR DR OBBEC BT A BAROEROREYERT HHEY 1,

e) WEMRFJILOERICDONOT On the formation of podzolic soils at sand dune

EF VAL BoRER L, SESROERHENES TEGCIEICH - TR LB H
b, FORERBHEOBOBETY , TEBTOSEAEAIR, TOTHCHREOEREEN
HEREh5, k4K (1960) Fs XOHu)Il-fl (1967) ek % &, WERFIE 2 DR _BN )
ERAFVAREET S, LiaL, EEZLR-OWERKITARF VY ALOBRT, FHAERFED
M, RMREL . : . |
C HopROBER, BEVCL ST, MEL,LEHTE:, X5k, RO BRE
DR EF LMD VBRSNS D, b LRSI L HET S &, #ERECHEKOR
g(nVLmﬁ)%#ﬁ@mnkaf,%@%ﬁﬁofvéufﬁééo&:6ﬁ,%2@
Eo#Eiz, KUK (B3256L, F1WRoLhil—) HNEIEETH LT T, BHECE
TR, KEAREEERERLL3ZELbRE, Thdx, $lLd, BEAF
v L DR SR D BB OB ER L 7o £ 2B 2 B higls,

BIEBABAL VD2, EERBRBOHRCLEMRSS, B2HEOLRVBOG LR Y
Eiciz, BEOKUKB BRI hb, ThT, BESHEARDORTHZHEOXF /2
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EHOCKIUKEBHERE st L #EETS,

4. KIWKOMT Ash fall

1) KIUKBMOME Stratigraphy of the volcanic ash layer

KUK I HFCE 2, ROERChz THEET 2D, BREARNRTTL VA, RN
BREIRATOWEWD, BTHOMHBO EREDOEEFR, TW5, ¥L T, ZoKUKEYR
Key bed & LC, BR¥HC, O L TFTRBOHMERNBREIND GER-HH 1964),

BHEAL 1 DECE, 1BD, EX2~3cm®, HHAAKIUWKBARDShS, FhZH
ERPEHTRFHCER SR TWT, LabBrs 84 TRRE (BH-6), Lo,
WEEHLEBOKMBTIE, THIIHERSZACHBY L, BriELALET (BEI), &
¥, BEMSCKUKEIRGHEEL, BOFEROMIZ, Rt 2REFErNELLR, £
DFEENBETTOBENBIOonL Ll

BOMtc b, H—0BEICKUREAEET S, T OMMBIEARBKITCHR X
ReDTHY, TOBRCEARLNC & HBERTS, BTHREECEXDEO R THE F#C,
BEAKUKEI R, BEXUKOEBABDLNAIEEIROLSEHHAIR L S, FiE
OTHABKEC, ERE X VECHCLT, WHEO B, Z0R, BEKUKHIRL
DESTDTHS D, ‘

ERM T, KUKERWRLEO BBy, £O ECHLVHLLRRARR S, BKH#
i, B UEREL, A5 EFOKE, BRBIAEVWHHMCER Ih L #REIAE (K-92R),
2 HB®EHEFELTORK Ash fall as a factor of topographic changes

LHEMEERYBEL, HLOWHAORAR B REET 2 R ES (Cowres 1911, H 1967),
2% 0, MHOEBEERTHOMBLHE IR IE/ML, AU ABHCOLTERIBOISK
FIBRI5, £LT, BEPECKTIHUREBHELT, © BKE @ RBPELAELLL
%, bbHA, BRIZLWELARBRECIRETHRE D, REAZACT, LrbfloETIC
HEBL T, HE~OEEINPI,

#:-13 HEEBOBEH
Table 13. Kinds of topographic changes, or geo-dynamic processes

@R f&?ﬁﬁc ®on | m & W % &
Site Gradient ol gn ge Agent Vegetation References
Tandolide & B
ndslide -
. = OB RE B B 7 Compound storied ® 1967 -
Mountain-slope Steep Rupture of Gravity forest

surface soil

B R : N
River terrace Gentle Movc:lmfor;tdof Water E)\;:;aged uniform w1969
[ '3 - K K :
BRD L ¥ # Ash fall ;3 Uniform forest This study
Sand dune Flat Fii3 » Wind

B ®
Sand drift Sand dune. herbs COWLES 189;?
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a) REERIC kK BSeEMED RN : «
Destruction of the pre-existing vegetation by ash fall

BKIXEDOMITLR L D ERL T oiliddy, EEMQERC XY, XL THERNIZ
B OBT k> THET 5. LhiftoRT X0 LBBcEE 23 50 he b, KB
b8 (EXGH) »HE IS, F1PEOHSE, HPORCAEL THcBEBE
Th (HEAEVCILERIELH), BRHEAHBLALEEL BN D,

b PERESOMPHOE{L Change. of the physical properties of dune surface

KUK T ¥ (Ash fall deposit) AW ERBHMOM R OBER LRI E S, BHE
HOEIRD L5 TH A5,

1. RAKNIEHT,

2. BREED 5,

3. HMEBMOBEEEELPIL TS,

4. BFOFHMERFLHFICT S,

5. HWFROBEXRT,

CDXHie, BREEEREEOHEL, BEMOBEHMOBRR (B, 4.L5) LItk
T, FL VA (REEEY) CRAOBYREILT 5,

FofbEkoBitiy, £BREEL T BEEOLRCEETHE, HE~OEBII
WwTHH 3, o

¢ HPWOEFICOT On remaining of plants

R, SR, FRATORMAREOLMICX - T, BEMEILTL L HRE -
FExRb AL, B, BARRLOBMMRAE IOPLE, FECERTLIHERIREA
Elel, —HAOBEBTIZ I WL T, TOEN)OFEALERD TRESE R-HK
1967), %1, TERKIURAE D ELNBBR, 1ol DX REARAE R AW OMEIC
iy, R /NIWERLAERFL 5%, v, BRKOKERD 2, FFEER:
BLRTHRTL v, BEEEOE ML, HEWECBAORLYELRT, £FNTAEL
%5,

BAIEAX Y LBBCHLZOT, UTTER £HCOVTRHEARCR, TEEIH
b, BriES (1B r v e BRBEL O BBEOEINELOT, REHINLRE
EBRORVGERD, TIRAFLRT D LHATTETHS,

coz ki, AULSKERCHRI2MBEBHLL T, KUKIIIRZVWBEENL LS
KXFADOBELFBETH D, CooPER (1939) X7 FAADI VA Y v+ ~BREWT, ¥+ ALY
€ AU O B {, #\ > Morains EIZAZE S T, XAOHRBRIC, LOKRHE~BRA
(Reinvasion) T2 REX L 12

B (1070) BAAYF 45T 4 THEBN, S—my b Y eBkIC, T4vIVER
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BTRBE5LE\EBELEE L, LAL, v e OB - SEMCHED TEVBAEDE
XL, BROBE L OREHEE L ¥ EBWTLERLW, LERIKTIC S h s BT
REMEFELTWT, £IR MY eEER, Tt LhaFELbhihWwThhd, bl
S, BEOE Y F ¥, »vAH FLTERBXBEORBYSEVWRLT, by
RIEBADEIIL D Ieim B H B F o,

8) MK&tEEDE{L Ash fall and vegetational changes

BRI RERCHY 5T, REMEYER - SR X500, MECHRE R EE KL
T, D TREHRBUSTICHET S, COBERBMEFL VAL, £XR it
b, RA - -BRAOES Y525, '

a) AEMYOMA Invasion of inland plants

FIPWEOBE, TAELTVWEWEREKIC L, TERX2bh, ZOHH~, HER
PRRALCEL LRI RS, ACETARBLCTVAAS « ZOMOEFRL, BROK
2, MBCKUKEBY L OWELZ, RUDTEBTELDOTH B, b bhA, BE, Thbd
DETIPBEI THRREINRTETCWIFAED, TICRHEHEENREEL TT, Thbic
BRADEE e ok, Thdz, WEMEFCHELREEATIABRELRL, RpOLVWE
EERSD 2, MEBBHO X O CHML L LTHR, DECR-OTHRL, BRKYBLC
—BICBAL E EEIRD,

IR AFHDL S KRB TCEELDOREERRL, FF =Y« FFH= FinEDKREIIZ, Slow-
travelers TH ., Td, BRI BT LN, F2PESTAREELLI L
WIEHEEE D, ROEXRLIFARC, TR TBELCELEELLLS, DERFBOHEYE
Hir, BIKZ X T, REEYOER - RFCHEE L oo Tl bilnin,

e, REEI VEBMCEIIL - Bhix, RoFRcistE2bh5, ¥, &
W KA L FFCRALLTHAIERNFIREF L AVERIL, £08OEFES N
b THAHI,

b) MWEXZHOEZ Development of the forest on sand dune .

BEDECES T, THOSERKI R —FREYRT, AR 1989 ckss, %
DERIPHREMEE, SF b, LK - BE - RE - ToMic X 2BERTOA BN FEOBE
L5, FTBOBETHY, Thi—HHROLEFLLI®B, Lhd, b Py K0P
B, BBCIEREO, BEEOELTBIC IS AT TS, ARNOPHRNEEL, EEo 0
REBHILBRIOLNMZOAD S, —FRBOHEBII—BHARKRA S,

ZO—BARBMORBETHIBRARZRTIRFLL TR, BEDREOEE, RBTkL,
BRKL»EzDbh\, 8 194) ORLEBERT 7=V <y, BEEREHROBE,
WERBCEX8cm L DKILKEY bo—AKETH 5, FiEE (1970) I BZET GOk
ORMVMETRKINKOEEND B Z L2 BEH{L W5,
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Thdz, BDEEEDHEGCE > T, WEEHLHEOBIIC OV TR, BKAEHY
THoT, BAIRBHTHS, LEBIRTIV., 2F0, G- +BE 3 REOARN
RBRERG LY, HEBEB O LREOHEYFE I BOCHREL AT LELDID, FHL, B
BREWCEFRSY EDT, HLAMLWAFBESYEC 223, FhABHOHETH S,
IR EEI RS, BROBEBBEIREL, ZOZ 2R, WYL ERLEIE
DEZEBHL TEE, RROBKRAEBEOBFMCL, TABKRI I,

EBNE 1 RO ER —AHBORLIZRO L SEHEBIRL S, FPF=Y - =y <Y
EZ, AL OBEBENO RBIBEL TFRT, UHEERXEVWTRE Y, ﬁa‘l‘ﬁ&ﬁiﬂsﬁﬁﬁlﬁ_
B0T, BHE L, ARCRALCRSEFOERCEELERYEZL, LirbES
BROWOT, BRI —FRBLER L. Zhiigdsh2BBRREBEME TR, B~
DREMNOBELELERT S, .

c) HERBROBRY Second criticism on the successionsl theory

EEBORBZOBRAIDIEND TR, BRDO XS, BHROWNEE»S S, EEL R
EBBRYEET S, CooPER (1939) X RBMBENA LI ASBIBELYRAD NS, Ttk

KT 0% £ ff W £
Recession of ice Pre-existing vegetation
Bo(mER) % 8 (B R)
Naked ground (Lack of vegetation) Topographic change (Ash foll)
¥ E X ’ = i
Moss mat Noked ground

N

BE3M 8K DAKBH oEmH  oHmsk

Herbs : Moss N Herbs Thicket  Broad-leaved _ Coniters
N
S MDA K B ‘Bx x B
Pioneer thicket Topoagraphic change
B A K 2
Light ~demanding broad-leaved {rees Naked ground
TR FL00E
Shode-bearing conifers Renewed vegetations
KER)
(Climax stage)
. 1 . ) .. 2)
BERABE b )
Succession theory o : Topographic change theory

B—10 RRORI TS5 2 2F 0 K ,
Fig. 10. Comparison of two theories on the development of forest.
" 1) COOPER 1939, CROCKER & MAJAR 1955, etc. ‘
2) . COwLEs 1911, # 1967, & This study.
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o, KIHB®ROMABBH Y EIF 5, FES 4 F 7~ FEBELE, £LT, £0K
RIBOBHCEENTH - 12, o

HHRORTCBTHEESOE LT, R-10LFIhD LK, BEEHHECTHS. &
DHPATIE, HIAROBMLIBOREI VL, EEEEOBMBC X8 OHAL, S
IHAEDEBRAR LOZOROAFES L CEANEI 1S, A, BBHICK UL,
WEBOF L LBORE L NEERRTTH Y, ARBRII—E, BERIFHELWS5HRTDH
5, EEDLOfc, FE (1970) L HERIOREERCOVT, ThIZLIELERRLSH
557, ERBEIOEERE~O—BNLFRIELL T, REIhDZLOTIRRL, L
AZRRBrCET2BORA, BE® Chance L D H O (Tolerance) iIZ X » TEBDHA
HEEELI,

GELD, WERFBICELLISBEEOEE VIR, ATKOER BIAOHRR &\
S5ERICL > THIBEEFCREShD. ERRERIXD LI TH S,

L BEXOBRTH3HTERIRCEHRILEFE (£FEK) 1MEL, TO#%OERED
HD, COBREIHEANEFCHLOALERTHY, B (EXROH EBOLDEREK) #
EEEROBBCRENTRRWZ EE2RT

2. MR EFHHLERCUS ABBLEC L T, REEANZLE, 2% VTS
HLEEIhD L, BHAOEFRIADTH LD, KbhBEBLHE-> RV BIELE
ERBELEID, v

SF b, MU FHELIABNLHELSTH ), LEOBERYIHRTS, 5Lk
BA - BALV S EREHEIEL OAEC, BROERDREIBIAKS LEOLEE (B
WE - NEIER) R ECEAShB, Thdx, BERTRORLCHEL T 2RNRAETS
BLEEShE, i

4) MRERO#TE Presumption of ash fall age

KA HIZ B3 5 KK O BRI FIRXUZ L DB bR 5, FRKUEREOBER D
T, BIFLVWEROKILKER, R0k ok, BH7r—~7 (1966) ic & T, 40004
DR EE IR BEKIUKEBTH S, 22T, BLIFLWAUKEAMES a8z, B
EOWRMEANRFREDERK & RLECEHEL ISR TENLTH S,

LonT, 81 BEOKUKERBOB FERIZNDTHS 57, BHEH b ED TR
T T2, KIWKBA 2cm BIBOBEIZETEDOTH D00, B e XY iRicicd,
ChEF—DBRELEHCEL, ARTRERTRLAS X 5HRL TWBEHHAVRW, £
LT, $Z0HBCEEARD S, TRITBBAILKBCE ELRG, 7, REJEL
BEDOKIUKBIZEEKIUKEER-—~TH- T, ¥OBETIX 4,000 ELURE RS,

AL, BEKUKBLYLHLY, B/ Av—FOERL T, b5 190KILUK
BrRCH 3 L HETHE R4S HBEORK”), EBELOERIZOIIFLVK
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WK RE X NS,

LhL, ZORKERC, © WEibe ORMIEHIENID, IV @ BEKORIFER
OWEND, EELIRMEB/RL 2, 2%, RHEHE LB ROKUKBORKER 4,000
FELURL VLT EFLVOTRIRGEEL DR,

B4 EXREHROMREOHmE HE-fa 1967, 3 1 O
ENs/A—~7 1966 L)

Table 14.  Geological history of Holocene at East Tem-poku
region, Northern Hokkaido

BOR | B R | B & K mE N LB i *

PERR » AWRDERR
BRACRIBR, RK

B %F‘/'\’:Yiﬂ (4("7!(, v £RB)

3 H2HW vy (EMK, »*ER) (BEAXUKE
- B MMM SN

" HREOHR
?Eﬁliﬂﬂv)%é FIR KW DG

Mo oW o® R

HHERE | B-#E B

- 10,000 45

R-UNLHLMRIIE, FIPE BBREDE) OFREMRIL 4000 F£5L D L35 &
BETHD, HBARIhB IO 5.2), MEID, FBIPEOHWYE, FHLAULL, RiEs
BEOBTH-T, F2HE (WHE) OWTEYL, Thdx, BEIRCKUKE, %)
BEKLKE, B DRORBRCHEET 1D, BEADEOBRNBEET LEL LW #
MNERIARALRD, FOBRTFTEMRTIHL00EM, HBEL - EFLVLEHEIRTIN
A5,

K, BROBIIEROBEND, - ORKERNEBEIE LS\, BRIB1IP
EOREEE, 45 PELEES ¢, BULHASIEL, TLT, HERITOEKC—
FCBAL T, BEOKIERI IR EELDRS, PEOBKIIBATEL BRI 2 o
BE, S OMEEBUIC L BREAEREELL I L bELLAR T, Lhl, Riby
O BEDD L, HEEAOCEKETLIEH, SEBIMNLILTBA - EEFRTETH
LEXDHNEERLID D, Thdz, BEOHERMIL, BKOLLL LLB~D, &)
DOBEETHICHRTENLD S,

FE=YORLLTOFEFISDH IS0 EFHEL LV, BEMNEFAURKOEEY X
LA LR BHENR A — 2 = OWERTL, KBERRXEEFE, 2% ) —FHhBLBESH,
HBEHOREERIC, WMEBGEYD PP~ Y OBRKOBEBIII 180 ETH - o (FHE 1968b), EE
BRKIUKOEEBOH 5 BRERFEROPDERT » = < vk &l 1944) 4, 5k 200 155
T, FBKTHHS, T, HFEHE Q970 w3 &, HEFEERKUKE (220~140 £5) %



460 AeEERFRERRABRTERE FRBE H2F

LOREEHFABOL r A v 3 X571 190~2204F, + F=Y BP0 ETHS,
b b % ey, Life range i1 300 £ TH % (Cooper 1939),

Fhdx, HEMOKURBORT « 81 200~300 7, - &5\ i1 8 100 5 & E
Shd, LEBOHEND, 4000 FEUFTE VS HEBEALKBCIEHIRTE, 20k
HKBZ IS TLED R, b L 2 ORRKE 4,000 ELRTOBBKILKE & BRICHFET 510
b, BEDOER, 35 1BOFLVKIUKBHIEETHXFCHD, BREABEEN S,

7273, Katsur (1953) = X % &, FIRAKILUO Main crater OiEEHEEERE T (10,000 £LL
A KBRS BiTh L, Parasitic eraters © L it B ¥ TRA TWH, £L T, A6~
(1967) 2 Z-UACRTH L OCBRKAEEDS OBEL KUK BLETO D0 b Ly,

(5) REMOTHREMRK - 5L HERMOMK

Relations of the depositsﬁo‘f ash fall and clay on the peat formation

KWK BOHEEENRD, bR X5, T BETHDHLD, f&iﬁﬂhv;%mr%ﬁ%)@&ﬁ
TROKL (20 MRMEEL) & OMCAES 5 KILKBEFLGHEELZROL 5%
MEx#ET 5,

a) HLUOARLOEMC DT On the recent deposit of clay

WEEBRT (2 2Tk, BRREMHHER £ER/L 7oy, Hin s LEENRHE (L x
X, WR-fl (1952)) X i, BREBIXWRLO LCBEEYORG I HEEL TR IALZ
LD, LaL, EEDLRXIOBONECOWT, RO L > CHET S, BRREICH DK
IR BN REE LT, —RIC) DR B E, EIUIREES L7, 0k, HKERERL,
AR X o CGRERT ¥ Bk - OERMICE T, B—c, Wl - ERKLL. okt
BrathsWIRDEECTHS 5, HREBLEBBOBEFI R LEHILS (R9B
I R-142H), ERBAO, ALHTHRVIERE, BEROL3E, ZOKLoEERELZ
Ezbhfnv, KURBLE ST,

®—16 EBMIC ST DHEMME L R ER O PR

Table 15. Relations of topographic changes on
deposits at the swamp

# % M 7 = w ®  E OB
(cm)
i’ 7 0~19 RROE®R
R S 19~23 PDHOSRELRD, Mo X 5Kt oWkR
x W K 23~24 3 K
¥ + 24~ PN X 23T

BN X 5B/l KOBAR IOl B—tBRREI LS D, ALAH~
7HERBRED, WEWRLCE TS, ABCERL - AENEAOBRK LIS, TEHIRIKHE
L, W EXH (B 1970) iid, XO L 5 hE2FHFILMZBLRZDTIRehb 5, WEDL
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OWBIIKRD L 5TH5H, REOHRIBLIBRKELFTREEhIZELS LD, ThiTH
2T, EROMBEENIOLOEL T, ABO—EER» 2B RR KL TR - BRIKOWLR
X AEBEAEELT, ThITHELTOWREBENERTAVLFEEL, HLVEEALhIC
o Fo DT B 5

b) HW™EW & RBEERAWOEL
Topographic changes and changes of peat-forming vegetation

EBMCATLT, BRYBRTAHEY (22T, 2v) 1k, ZOBRMELZEL T, #
FLHOHBLZ S0, EELOEIITIE, TIIBELATL, HREBHHE
ENITTTH B,

WHEEO AT LW B oM, BKCX > TLIEREL, Zo~BETIRRL
MAENBAL, oM, BELLTHAD, BEOYF v/ %, RLHED R TIR
¢, ZOKIUKBHADBAETIRAENSDH, OMELKROMLBHEE I, Bk
B2 ¥ F v /) 2RISR T EERD, ROMAEREFEL D, LR TRER
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DEXNBRIIhRREARSEV, FOEZ (mm/F) X, ThIT ERHFEROBAL,ARK
WK BRAGEET2HBE, FOLORRBOE S B LO0EHTHRL TRESA T,

UL, EELIL, BRPRCHGT, BRe+-DREEOHEAED TAE T & R IEH
T2, ERIEBRTL, FOTSTRBML - B - B - kUK EXFET 01, 1BTT2
Jil - kD SHEAE, LIFLIERSTSh5 (R 1969 b), ;

5. R 7 Sand drift

(1) 7 % M % Drifting sand

chET, #BE BUHL ) o—frik< &, EdEolRC, RBPAZARLR
ok wbh, SOZERFMTOEEDHMIEERAEREL TOIERCL > THAIATE
oo LT, B0k e, ABEEROERE, WHORECZML T, BROBENKEL
ZHR s,
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BhEL, VE, BENOEBRNRND, RUBRSENRHS, COFLVH FIY) XEEC
¥FCEL, MBCLEHERL T, Lo BBERE . KPROMERCIE, BEELIEREL »
TEICRRD D, LrL, WRTORGHBE T, ML v ESHERL, SHcABEE
LTuw3,

2) HWEHFBORKME Time discrepancy of present and foseil sands

FEFIS 1 oy, BhoXSe, AT HKLUKEY Keybed & LT, Hbew
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a) MFOKEX Grain size
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Ve LT, BTl (1967) ks, B1IPEOWIL, KUKBOETLL, BEREPED
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¥, HI2WEOWORESMI, E4K (1960) cxbs, BIBWEOEFRIDITHE
NEL, LKA EOMIIRETH S (£-16),

%16 #H1, F2PEROoPDONESH (RKIHE, %)
Table 16. Grain sizes of the sands of 1st and 2nd dunes

H& (mm) Grain size 2.0 0.25 0.05

: t t ! e Note
-3 Bt Site 0.25 0.05
HB22Ppr H P B) @ 15 76 9 2K (1960)
Blpr FERPE) © 97 3* O%* Table 10

® 2nd dune (sand bar), @ lst dune (present dune)

* 0.25~0.074 mm, ** <0.074mm

thdz, EELI, AAECKVTEREL BIPEop2HHEERCRGLETRE
b, ST, EBLLLAEORBEREOMTH S L L TEL,

b) B M #¥ Time discrepancy
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WeExbh%, 2% ), BBERDE (H8) OBENEETET LR, $%56 < H 100 4
B, BKAD D, TORCGHLPIFHRTRSEALLETH, KUKBDO LB L -
DTHAH5,

B EHPDORMEZEIED TMIWIThES, BRAMGRBROBE o7 (BB
Wik, AL THoT), 2F ), ROBRBIMENCEL TEXDTH S, = OWHENK,
RV B TRITERRN, BROBEIROBRABYBOERCT—BHLMNERD S,

@) BiFFEHMWE Layers of organic matter buried

"I (BAH) OoLEHECRLbRS X 51, KILKEEHEOR HB) ik, @#iEKFE
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RRERERYIBBLFET D (K9, EEH-68M)., 5L, ThbiIr2>TOMERCLETE
LW TctlEifyst, Mih3E - fihZE (Litter) 24 K4, R L VB IO RO TH S,
Zhix Cowres (1899) O L e ER D Ol soil lines (FOHER) M TH5 L,
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BKAc b BEBEEPEOHESIEL), BELACLI K, B (%5 <, BEOZR) 2N%%
LT, RUBRKLWEHTH - L BRI IS,

a) REORMHESHHE Intermittence of sand drifting

WERBTCAEFOER L B {ERR, BEOBEX O, LS McsEL T
W, RERE U r—xv, L 1 BEW S RFHERMT) ROCEEXRES i, £0%,
B, »20H, RIEEL T, EAZEHELL, £LT, S5, RORPREL I,

COMBLBAEOE - EEOL 0BEURBKERAT X 5eHEAIALS, ZLT, 2
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b) & O & Amount of sand drifted
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¥, ThPHERERNTH- Th, REPOEHESS, BRKEORDES, - b AL
aaoﬁ,##éha@ogﬁ,ﬁéuumm#m,%¢§mk&®ﬁﬁzm&tm%ﬁmk
#froh5%,

4) VED¥XH Advance of sand dune herbs

BEDECARER AT T 2B, B, MK > THEIRE, LiL, FAT
LWE - AEERORA L WEOEELARLETFRBEB IR T, BRICRES &, K
BERAPELEAL TN 2L Ch%, ThEdh, kR0l 5k, BKEORDESAELD
hait, MEOMFGINETS,

FEOOHUIRDO LS TH S, BKE LI, HEERIAKRE —HBCElDRCEA
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EU%BE, KIURBARERY S NBEERIERIATCERL, 5T, MRLSTACH
BLTOWEAFOEHL TE e, RDTHEL > DEORME, >WrBED X K, RHE
BB DL 5T, |

REEE AL WEOEAER, BKEIRBEG5 200MEBLEBICL Y, KUKKCEET2
(s L, BRR) REEEAR L, RBDCHBTIHDELASGHPIRD, RONXLCHET S
&, MEERQOEFIAFIC ), DECKEIRTOI 5, LT, BARL -FHoB
ZHRACEDLIT, ROBKRIZELRLHED, HRLTDLESS,

BEEEHERBO > b XUKBGE B, HEEH RS SERTO BRI
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o B, MRCAXE, COCOINEERIRESNEFELEOLOTHD (R3S, Ly
L, mhoTRKERICE, 144s 2EEOERLEATL T b v, KILKE
R BT L T B AR, EWICE - TABRER,»DESTHh, ThhLBmER - &®
BROBLERC A L TEEER > THBDTH S, ,

bReYEav=v=70RE (K 1968b) X, Thdz, FF <y pPpEMICAZRC
BRALHER TR, BROMREBOBRTHY, LRTH S,

ek, b F=YRMEOMANERL Y BHCL VBB ELT ROBELLLK
BHNETHRE VLB, TOWHCRALLTS S 5 M »RBIT X » TERBENCE ST B
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6. WEXAKOHBEAIHOER
On the future of sand dune forests and shelterbelt establishment

1) BEXKHOHB On the future of sand dune foresis
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VR = 2 RO REBMKC SIS 2 Vo (BB 1961) 0 b, ABIC I BT T,
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AFHEERTH Ltk h, RABBBLEOCFAT<ETHA 5,

@) AI#OiEr Shelterbelt establishment '
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TOEMOTKR LWL BABOTRRA cHHERESHT TCW2LELLND, LAL, AAK
I ABMHOERIT, ML FHIEL L AMBTLT Y 5T, BDThPTVWOTHD, RIKIC
K5 - OBBWIcIGE 21T, BMAOEFTELCThOBFCE T, EROEET2EY
AMEBRCE L 2BENE L DL\ 25,
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E—17T EKBRRORILEAIHROBROEL
Table 17, Differences between .the development of natural
forest and the shelterbelt establishment

% # ; X R K o R & AL ¥ o & K
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V. & 9 U Conclusion
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Summary

The present paper deals with ecological relations of the volcanic ash on the devel-
opment of forest vegetation at the coastal dunes, from the points of view of the change
of topographic form and of the competitions for existence as groups. The authors’
hypothesis in this study is that the fall of volcanic ash is one of the topographic
changes, or geo-dynamic processes, and the deposit of ash layer destroys pre-existing
vegetations and makes naked grounds in vast area for new ones, and that this sudden
change of soil surfaces must influence on plant societies, stronger than the so-called

€r
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ecological conditions of climate and soil do.

In Hokkaido, the shelterbelt establishment works have been practiced for a quarter
century. However, the growth of exotic conifers planted are not good but damaged
by many environmental conditions, and these results make us think that to establish
shelterbelt is not hopeful but very difficult. Nevertheless, the authors consider that
a trial to overcome such difficulties is to investigate the remaining natural forests of
indigenous trees and shrubs at coasts near the places to be planted, though the artificial
planting is not always equal to the natural invasion. It seems indispensable to study
the conditions of invasion, growth and development of natural forest in time and in
space from the underground, adding to the customary study of space relations above
the soil surface. And the results from the new investigation must suggest us the
methods of shelterbelt establishing—land-preparation, selection of species to be planted,
planting practice, expectant height, necessary width of belt, years until early effect, and
so0 on.

Many volcanos in Hokkaido are active in Holocene epoch, and these have caused
volcanic ash to deposit many times on the almost all surfaces of this island. Therefore,
present vegetations in this island must, more or less, be influenced by ash fall deposits.
Usually, coastal dunes have comparatively simple vegetations and almost no topographic
change as water erosion, land-slide, or soil disturbance by agriculture expect volcanic
ash fall and sand drift, and the structure of dune-sands is very simple in soil science.
In the so-called Tempoku region, northern Hokkaido, there is only one volcano, Volcano
Rishiri, which sent ash little times recently (Fig. 4). The site investigated, a natural
forest on the first sand dune at Ontokitai, Hama-tombetsu, is selected because of
presence of one distinct layer of ash fall deposit, simple conifer forest and nearness
of the forest to sea (Fig. 1).

On the development of natural forests, the authors’ methodology is not to explain
quantitatively one of the environmental conditions with separate data through many
measuring instruments, but is a trial to explain qualitatively the compound environmental
conditions through plant itself as phytemeter.

Experiments and results

The investigation was carried out on October 31st to November 2nd, 1968.

The dure investigated is divided into lower beach of naked sand, upper beach with
herbs, and wooded rear half with a layer of ash above sand (Fig. 5). There grow two
kinds of vegetations of so-called sand dune herbs and inland herbs (Table 3).

A belt-transent, 5 meter wide by 90 meter long, S67°W in the direction, is set
on at the thickest tree group, or stand, from sea to inland. The dominant species is
Todo-fir, Abies sachalinensis, 5 meter high with a little spruces, Picea, with wind-swept
crowns of many daughter trunks (Photo. 7 and 8). Of broad-leaved trees, the most in
number is a mountain ash, Sorbus commizta, and follow Acer, Quercus, Populus, and
Kalopanax (Fig. 6, Table 4 and Photo. 11).

The volcanic ash layer of the upper part of the sand dune is not found both at the
lower beach and at the front half of upper beach. The layer is recognized at the rear
half of upper beach, 40 to 20 centimeter deep, and it reaches sand surface at the forest.
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Dund-sands are divided into upper present sand and lower fossil sand by the ash layer
as a stratigraphical key bed. Among the present sand there are found several layers
of organic matter buried (Photo. 6). Roots of Elymus mollis, a representative sand-
binder, have no relation with ash, but those of inland herbs, trees and shrubs are very
shallow and around it closely (Fig. 9 and Photo. 9).

Discussion

The mixed dwelling of dune herbs and inland herbs may be explained by the
customary succession theory that the first invaders to the naked sand are the former
and the second ones are the latter. However, the luxuriant dune-dwellers living on
sands with sand drifts do not allow the invasion of inland herbs, and the latter cannot
invade there without the naked soil surface caused by some agent, though their seeds
are supplied sufficiently from more inland sources.

The Todo-fir forest investigated is considered an even-aged, uniform forest type and
its age about 100 to 150 years old, because of a single canopy and 35 centimeter in
breast-height diameter. And the age of invasion of trees as a group (first generation)
may be estimated about 150 to 200 years ago, because of Todo-fir’s life range. The
conifer with other species must invade firstly the ground without pre-existing vege-
tations and with good conditions for germination, or it could not develop because of
competitions for existence, even if it is a shade-bearer. And its excel shade bearability
and longer life range must make it dominant over other species with years.

It is considered that the conditions of tree invasion as a group may be composed
of necessity of naked ground, distance of seed dispersal, and presence of seed source.
It is said in soil science that Todo-fir cannot grow on the ground with thick litter but
on the naked ground, and planting practices show that it prefers weedless sites to ones
weeded or under trees. Todo-fir is not a quick traveler like willows, because of its
longer life cycle and shorter distance of seed dispersal (Table 11). Therefore, this
conifer has need of the source for seeds close by to invade the first dune, and the
source had existed at the second dune.

The customary environmental conditions of climate and soil must discussed from
the points of view of the applied ecology of tree planting practices. Both in forest and
climate and in pollen-analysis and palaeoclimate, the natural distribution of an indige-
nous tree is primary restricted within a narrow temperature range of the present
growing area. However, in planting practices, both indigenous and exotic trees can
grow well without their temperate ranges. Winds, less rainfall, heavy snow,; frost, etc.
are not growing conditions but checking ones for forest development after invasion.
The surface of sands is very dry against germination of inland plants and also the
solid structure of sands does not allow the root penetration of them. Trees planted can
grow on the least nutritious sands, though there is no pioneer vegetation which may
accumulate nutriments in the customary succession theory. Therefore, climate and soil
are not the primary condition for the forest development, and there must be another
primary one.

The primary condition for the development of vegetation at a flat dune is consid-
ered one of topographic changes, i.e., ash fall or sand drift (Table 13). Ash fall deposit
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buried sand dune herbs as pre-existing vegetations on sands and gave vast naked
grounds with good soil condition for the invasion of inland plants. Nevertheless, the
deposit of ash does not always bury all species in vast area. Trees can survive the
shallow burial and cast seeds on the very ground without competition. For slow
travelers like firs, it is indispensable for their offsprings to survive against topographic
changes or checkers like ash fall or glacier advance. Therefore, the forest investigated
has invaded there at once after the fall of ash. And the age of ash fall from Volcano
Rishirs is presumed 200 (to 300) years ago, because of the age of invasion and also of
the age of formation of present sand dune (first sand dune), of present and fossil sands,
several handred years ago.

Sand drifted buries vegetation, too, and makes layers of organic matter buried or
old soil lines. Number and depth of the layers suggest the number and amount of
intermittence of sand drifts. Sand drift gives good conditions for sand-binders and bad
ones for inland plants, and the present forest will be destroyed if wind accelerates
the movement of sand.

Conclusion

It is explained by the customary succesion theory that a climax stage of shade-
bearing conifers appears after the soil development and the good change of micro-
climate, resulted from the earlier stages of vegetations which succeed in order from
naked ground to moss mat, herbs, pioneer thicket, and, semi-finally, light-demanding
broad-leaved trees, paying no heed to source for seeds, competition, or life range.

However, the conclusion of this study is as follows. A pre-existing vegetation of
dune-dwellers on the first dune investigated was buried, or weakened, by a topographic
change of volcanic ash fall. And, consequently, there appeared a naked ground with
physically better soil condition for the invasion of all vegetations, i.e., moss, herbs,
thicket, broad-leaved trees, and conifers. They invaded at the same time without
succession from each seed source, and Todo-fir became dominant with years through
competitions (Fig. 10). Thus, the volcanic ash played a great role for the development
of forest vegetation at the sand dune.
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Photo 1. Phragmites communis and Alnus japonica var. arguta
on the swamp (center), and natural forests on the first
sand dune (back).
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Photo 2. Vegetations at the summit of the first sand-dune at
Hama-tombetsu coast. Herbs of Miscanthus, Sasa,
Elymus, etc., and lone conifers of Abies and Picea.
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Photo 3. Elymus mollis, growing at the border
between the lower and upper beaches.
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Roots of Elymus mollis reach to 20 centi-
meter deep and older ones deeper.
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Photo 5. Mixed growing of the sand-dune and
inland herbs on the upper beach.

Photo. 6.

BE-6 itibo 1+ 7 (No. 5)
a KUK R b, HREAT B4

A soil profile at the herb-growing area:
canic ash and b. organic matter buried.
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Plate IV. Tl -
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Photo 7. Lone Picea glehnii with a wide crown, and inland herbs
of Miscanthus sinensis, Sasa paniculata, etc.
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Photo 8. Mixed forest of Abies sachaltnensis and Sorbus commixta: heights of

the present stand and a dying tree are 5 and 6.5 meter, respectively.
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BE—9 o 1l LEKTE (No. 9)
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Photo 9. A soil profile at the forest area: a. humus soil,
b. present sand, c. voleanic ash, and d. fossil sand.
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Photo 10. Grains of volcanic ash under the microscope.



Plate VI

Photo 11.
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Photo 12.
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I AF 7 I FOERIKER (1968.11.1)
Deciduous broad-leaved trees of Sorbus commixta, Acanthopanax
sciadophylloides, Quercus mongolica var. grosseserrata, etc.
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BUF Mo BRI L, daxF .« 3 v X oRBER (1968.11.1)
Deciduous broad-leaved trees and tall herbs of Artemisia montana,
Phragmites communis, etc., at the lee edge of the stand.
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Photo 13. Sections of trunks of Abies sachalinensis
and Populus sieboldii.
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Reaction wood (arched dark xylem) of Picea glehnii.
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