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Regeneration Patterns of Wind-Damaged
Stands in the Mixed Forest in Northern Hokkaido*
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HBEDBFAII —REYNEHRBRZHRERL, HWRICF 2R <L FH L rnkBD
FHrEEL TN EI55 %5, FRKRNOEILARTFHOMNMEL, LR ZHE: 2
2 T3 (WES 1980, RH S 1985), IR FHORLE, HEOBMBEIZIHKDO EHHRE
EEELBRY DD, o T, MRICH Y 28T 2 HHROMRRICHL T, EIARY YOS
BLHCHRROEFRRLBNICL L2 22 L EETH S,

FAIL, RoN2ZBHEZSAL COALBAI»MHREL, 2% %2KiE-ROBAIED 2 &
W ZEHK NREINTHREENT WD, 5T, FHROMFBELENIZL & 2 57200213
ERADHBRADICEIBETH D, Thbb, EBANKIRE, B4KIICIIBRORL,
B (BEfR8), & BUR) SRR, KUEROFKHIERTS (B w5 b2 ERT 3
ETEETHSH,

JLHE D BB IZ A KR E (BE L T3, FHCFAZRILE B & BEO K 5 W HKEE
BT OWTI3ars, HE, @k, BE, BE, GE% FiREraALNn5 (LmERER
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HRAFER 1959). Z 5 L 2 KBEE TIIRERR, BICHRE I N R IERICIEETX 2
7, BAEELHERIR (, ARSI 2 RBEIRAERZTIEE,S <, BEBEKRESR
NHFROBERO LB 2 R T v, S5EHERIIOMLRBELBIRL ST 2T
3y, MR TIZERB BRI NARSEICELTWE, ZNLEDT &5 5L FEROME - B
¥EZ DB, TOEMEZRICANDLEFDS EEZ LN (BN 1932), ZZTIRUTMH 3
D FITTEZ I,

1. KEE, WASE, KUk Xick-> TKEKIC—FICHKRE L EHRIITEbN S,

2. BRE, BESICL- UMNERTEY A 7HICHEBE L EH T b5,

3. AE, BEFICL > THARMICHKE L BHIITLbNS,

INLD S HLEPEMREILEE - FHOBBIC OV TIRRBEDEDD & 5 212 wWoTHE
ENBZ L%, RIS I NBI b Twid o772, FHROEERRIZ L > T, Tk
WICHREICREZ 2BROBEIEELREZRLLTEY), ZOROEFICLARELHELS
ZTW3BEEZLNS,

ZNE ) AEROBIERT ST AL IR E L L THEKRIHERZI N TS (Regeneration
complex) Z & % WATT (1947) 13 7R TRL 72, 72, WHITMORE (1978) 33 £k
% X % 748 (gap phase), E%4H (building phase), ¥4 (mature phase) DFEZEME
NDELBIDOHEPLTEEREINT B L, 26 2HRNMFORA L A% L T forest
growth cycle XA, &, D& I uX v v 7545 3 v 72 (Gap phase dynamics)
EIFENBZREICE > THEKOBEBRELERYICERL L5 L TR0 HEI T3 (UF
1981, NAKASHIZUKA 1983), L2*L, TN 5 DMRITHEBEIBITD 5 ~BAL 22bkic L 22 ¥
¥ v TEBRLIITONTE D, BIVHREONET 2 HIMFOSKEZKTIE, 2L
B BROBHBRICOVWTOMBIRELELZ LV, T2, IOLRTKDESLARY Y
W BAREEY A 7 VBB X o v THREA LT Z LITIREMY D B,

DbnZ &b %HS, BIRRHSTRICHN TS LHROBREIRICHEE L, FROBIR
FoReic L 2 EHRAOBVE2RETHZ LI - T, Y HOBESET BT ORKMKD, O
WTRSERTHROBEE L EFO—HmsBHrIcTs I e 2 HMICL 2,

I WENHLIUREHE

1. BEBSE R

AFRAIE, JhHERIEETIRAENT FRISER (LAR 45 B, Wik 142 ) CRrET 5, dtiEk
ZERIIAARRIEMFEEKR (LT, REMAEBKRE L&) TITh -2, RIEMHEREKIL
FIENZ RO FIRICH ) K E SHRITHIT LN TV 55, FENRE LI2DZARHE
WX THb, MEMBEOMEIFE=LAMMTICEL, s, DERELEL LEEED
D ERMEE L L TWwa,
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KA, MR IC A S L BE IR L ERE~OBITHICMLEL, =Y, bF
>k EOSERNC I XF T, ~NNXY, HBED, KELEHZ T SRETHKRS S
HoTwd, REIZF =Y, 724 FHDEFTHIEETH), EXARTHTHLEZ(ALN
%, AZMICEREL Z2PNBRTICE T 58% 2T FHMOSRT— 5 —IC L 5 & (BFERARBS
JbEEAE 1964, 1973, 1982), £FHKIES5.0°C, BREREIX8 AN 33.0°C, BERAIERIL 2
An—36.2CThd, BARIFEFH1,406mm T, 11 A»L 4 AETHRELAB,

%72, 1960 SELIBEICRAE L 2 ELHEAD ) BBAN L DI 1972 F 12 FIicE U 72 BREK
B 38.4 m/s (RISESIHETIZ 37.2m/s) T, BE L2 WEdHOFKICEELZ LS L 72,
FnUsbc L, BEBRARE 20m/s U EDMBRAMESE 1, 2EIIEL TWa, &5 ICBRRMRX
BaE 30m/s U bn DIz 23 EMIc 11 A LN, FHLT2.1FIC—ENEERTHL, 2L
REAORBRAEL S\,

2. MEHE

KRN EH %1% 5 B4, BHE, 2HOMEY HIBETLZ20AkUTHE, 22 THRE
WIIBE 25 BRI B BRAEHICRE L 2. S E0BREIL 1972 F 12 ADE
BrfomRick 5, MADBEEMBINARMICR I LM E» DS (EF 1955,
kS 1982) &%, BEHOBAD LEERRICHREEOMELLE ) &) 2T » THRITN ERE
D2 DI L 72 (A S, 1983). Z BB L ZNBNEFOBIGR L BEARD, BE

R—-1 FAE7Toy tOBRE
Table 1. General description of plots.

Plot A B C D E F
Plot Size 5mx5m 5mXx5m 5mXx5m 10mXx15m 5mX5m 5SmX5m
Canopy{(Height =10m) Open Open Open Open Close Close
Live tree - - - - P(50) As(41)
S5(24)

Damaged tree
Trunk-broken tree N(35) P(QO) - - - -
Uprooted tree - - - P(60) - -

As(55,53)

Sasa *

Cl(%) 20.5 0.0 16.0 62.5 24.9 6.0
Density(/25m?) 228 5 107 425 196 74
Average height 92 99 - 220 99 38

Species of alive and damaged trees are as follows.
N : Unknown conifer species P: Picea glehni
As: Abies sachalinensis S: Sorbus commixta

Parenthesis figures indicate D.B.H. in cm.
*: Datea are calculated from surveyed each 1 m?, but plot D are surveyed in 25 m? area
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2RITIAG, ELICREEREE 2L ) EVEMTEE 272,

Y, BBEARIHRROMGBOEFRINLAEL 72 AEROBELR 1SR L 2. A
EXIZEIrNAKREZPLICLA27 oy PA, B, IRRVAK (BLBENBE2EL) 2FAET
oy }D, BIFNL TELLRIMEICET 0y FC, HRELTBEEOLWHE TICHRE
L727vy +E, FOR 62 THE, 7oy A, BE7av E, FO9bL7oy FAE
E3YHEL3s, 7oy P BE FiZYHERLRFICEEL. 70y PCEDIZELICY
HEEWRTTH 2, AERNKEEL, 7oy DO I0mX15m I TRT5mX5m TH
3, Wi 10 m LI T OMSE-T X Tic>W» T, (1E, #5, WEEEZFL 2. FRET
i37uay A, FTR7oy t AL, 7oy FDTRR=7Y FEEy M2 1mOERE
R%#EL. RRNLDRAN, F FoviconwTiz & 5z, kg, B 2HAIL 2,

FENBERBIFNAORTS S ImX5m OFRRZHEL, F1mX1mOP.LIBWY
THHLE(1.5m), YHEBT0.5m HMEZNFNSETOREL FEHEZEHL -0 72,
B8y L EAC 1mX5m OFRR2EEL, BRITNARE L FRRICREL 72,

Wiz, BERSOFBEMIZ, BROBESHHICEEL 272y G, H, I1DIEHHATH
3, 72y }Gi3, WS HRENBRIFTND SV EAERTIC0mX40m 25EEL 2, 72y b
Hix, 77 44 BREEOMLE ) AR L 2 RERSIC 20mX10m 28 L2, 7oy F 1R, ®

Hokkaido

Katoh

Toikanbetsu R.

\
~ o -/ 2
Teshio R. VAR
0 4Km

H—1 AEMROE
Fig.1. Location of study plots.

Striped area shows the place observed by aerial photographic methods.
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76 51 MR D WERHETE R A A 5 1 5 BESHICH 0.25 ha DT EROFRER 2 H/EL 2. 22T
g, (B, 5 WEER SREOFERFNERFELBI -1, 70y L1 19724
DELRETHELZ I T TW5E, X% INbNEMFAEIT 1982, 1983, 1984 £ JEMIc b 72
S>TBI k72,

B8 SR 0 SRR OB RE % $E1B 9 5 720, WP 50, 51 HRHE, EK 431.8 ha 2 14 & L,
MEBRICL VBIAMOBEL B2 -, FALMHEERIL, 19605789 il n
b3 F3192C—3—2, 3, 4 X 19774 10 A 20 Bic#®E 3 nsz CHO—76—6 C 7—1,
20 5MTHB, TNHLDMEERD L, BL % 0.01ha LIEOMTEARINL Tv» 3 EI7KHb
ICoWT, RV, i, BEMf), EH, MESL2HHEL 2. UEoKTEEML LN
MEBEREHHOMREY R—1 1R 72, '

I #BRRUER
1. WEER:FH
1) MEREOX(L
BEREMNP STHHIELEL TRt BLNEKET, BIIADOIEELS &, KD AR
100 T __mp  Sasa
E 2.
80 | =
o
~~ -5 ,]
B8 o
-~ 60 }
T = 0
- ~
o 40t g 40T
S
(8]
20 } ;520
g
0- 1- 2- 3- 4-
1 2 3 4 54
Distance (m)

R—2 HHEBEREEHERE - HBIR

Fig.2. Situation of Sasa and relative light intensity(R.L.L) around stem
broken tree and beside fallen stem.
Triangles(A) and striped columns show the circumstances
around the stembroken tree. Circles(O) and open columns show
those beside the fallen stem R.L.I. is mesured at three height as
follows ; thick, thin and broken lines. They show the heights of
over-Sasa, under-Sasa layer and on ground, respectively.



SHEBRTHKRO/NERRESNIC 5175 EFER (i - 28) 519

DEARR» LEAIC ImX5m OFREZ2BREL, HENBEL LUV OREBICOWTREL
2 (H—2), "HEBTBLUBRICBITIENBERSLELLBBURRLUTT, Era
L, L LYY Lo EERRITNAKOBEHE» 512 3m T, BABTIZ2m 2Tk
FONALN LR VHB, T/, BITNAKOFETIE, YHOFHSRHREICIHZ R
WAL NIV, FHOEEIBRITNERL SRS LML 72, HRR ) RO$ CBTIIMRER
DMELDB DA SNV EEHIFEL CIETL Tz,

2 M m &

F2 CEREROMMBE L RT, 2T, LErEEICALN. 7oy FELFEHETS
LG 5 ENMERHIABIEELE L BV, 3 2RI LR AB O TS MR,
Rt FeVobdrHENEH L >TWE,

Zn7uy FEE, HHHRERICELSTAIRITNARLN 70y FAZHE TS, #HiE
NEERIRRETH), YHOEABEEIEVATIIZ LI FoVnaH28E87EH<, K

x—2 WHOBKLTE
Table 2. Species composition and density.

Plot A B C D E F Sx
Soeci N Height N Height N Height N Height N Height N Height N Height

pecies

(cm) {cm) {(cm) (cm) (cm) (cm) (cm)

Picea jezoensis 1 380 2 57 1 6 13 2 23 12
Abies sachalinensis 18 200 13 132 45 208 30 37 2 54 160 4 18 20
Sorbus commixia 1 2 30 104 2 6 14 213 17 27 336 3 12 15
Acer mono 1 480 3 230 1 42 4 356 5. 67 8 8 6 11
Betula ermanii 2 37T 8 325 1 23 4 271 50 222
Kalopanax pictus 1 280 7 1 2 7
Quercus mongolica var. grosseserrala 1 190 3 16 8 58
Magnolia obovata 2 850 2 312
Phellodendron amurense var. sachalinense 5 292 2 32
Tilia japonica 1 228 :
Salix sp. 1 59 1 485 1 250
Others 5 224 1 17 6 267
Number of species 5 4 7 13 4 8 10
Density(stems/25m?) 23 47 54 25 43 562 166
Diversity

H* % (All) 0.91 1.16 0.88 1.84 1.26 1.28 2.82
(Height >0.3m) 0.76 1.31 0.64 1.67 1.13 1.21 1.12

%: S is the plot, set on surface-raked soils (Okumura 1984).
% x: H shows Brillioun Index.
Height shows average of each species.
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FERBI MRS BMIC L > T b, —F, YHodiew7oy FBE FTid, 28FE
IIBT474 7 25m? FT5624,25m?E - TEYN, BIFNARRN 70 v | BoO#i#onAx
BEERIINZTD L1 LEWDY, EELLTT A2 0 %%%E Lo, LERENOEEIEH ., 2D
&I, THOFRICL > TERITNROEHBEICRW A LN,

R ) REZBOMKTIE, LEBOZTINLEEHI»EC, #BEKL S, 79y DT
s p2k U ER ADHTED, F oY, FFHCFDEE % 5> T2, DOEKE
BEZFEHL T2548/25m*Th 55, BEREDCHBOER»A LN,

7ay b CidEIRRIMEKIZEVT 2y T, BEIBLRBETH), FFevigi
PEELHT,

PBE67ay b THRNBES LHFELTRTERERELHEBL 2. HRELTRALAR
WXIZH2 R2FEBBL 2582 Lt (B 1984) #i02 7. SHERE L L Ci2HAEEMK
ot TN BEH Y e v PIELOU 12 & % Brillouin Index # B2, R TICRT E B
Thb, (RS 1977)

_1 N! N | ¥ fE&E
H=xlog 5 7 n, | i BB OBOEEE

SHEBZHRIZIBER C BEFROBITHICH 25720, BERLEENEETHL LD
h, BEfELI =y, PPV REMETZ 1080, 5%5 (BBl 1960), IR
NEEEFUHRTRAEL T KH S (1986, 1970, 1973) K& (1982) »LHEHEHT2
L 2.58, 2.64, 1.70, 3.03 x> TH N, BAMFOEEETHOEN SHERY (H) 18
BUh25BELEZ NS, SEHOMMMENRE L2AETHET 2 L, LEREI LML
IR 1) B O HEL L = DB R T EBRESR L 2R m {, BE TRt AR LML)
BTIHECZSREZ TR L 72, 2 LICHYE O S b5 0.3m LLENERZIHICHEEB L TS
FENTE, BEVBIRLEL LD, RIIKRIZH D05 - 28IFNUAREE, £F0Kk
CHET O SR LiE 40, SROBENERIC L BEL REENALNL, Ebbics
WTLHYIEE L 2HRRICBRIINE L7 oy FADEBEIFRLEL, P FeviEE
LB FEER T H - 12

3 MEER

-3 icHimEIERE2 T HE TOREERE & FTRR, YV ORFEICH»»H S THE S0
cm UTOERINIEALE2 EDELFERE2ETE, LAL, YYOELTEETIE2.5m%2#
ZABMENENMEEKL A LN S A, FTIR50cm L ED L Da 8Bk L A b e o7, &
sk LT EEEErEbN2A, BTi250cm UTOEKEREIZBASL, IOEEOEW
B~DEHABEND, THDEWBTIRA I H LT, FFHr=Fr4mET, b Fovh2.
5mF TEBICALN, LEMS M EH TV L0 EETH 2.V HOBETLATIIEE
BIIMT, P Fovdr6m 2 CEBICA LN, ADHFERIBETHE 2m T, TNERZ
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10"
; Plot A
8..
6 L
Plot B
AT E

Height ( m )
(3¢ ]

%
Z

0 L
3r
2l Plot E Plot F
.l L 160 525 562
ol ] N RS
0 20 %0

Number of Trees

X—3 HBEERXIcEToHERIHE
Fig.3. Frequency distribution of tree height in each plot.
Solid columns, striped lined columns, open columns and spotted
columns show Abies sachalinensis, Sorbus commixta, Betula
ermanii and others.

5 FeviysLiic, —Fh, MRV KBED TR 7 H > 2l e L2EENECE
ErmogvEr 555,
4 M M B

H—4i27ay } A, D, FOMGEOBBEEIC DWW TRT., 7o v A, Fii4fkz,
7'ay FDTIE, BESERE (72 FERS) CEAKRBEAFN IMAIOWTHZTRL
72o BITNARRATIY, BITNEBEAL 228 12 ELUT ORI % ¢, 1T A L HBITN
R GRIEMSB TH 72, F FoVdrEREL-TED, BAERICENIZ LT, BX
B2 524TH 5,

7uy  FCHEBRLOE T A= i3 8EEE TALNA, 3E4LF ToOMKLIT L
AETH D, RIZEEREN S\ Fo Vi3 5 £ F TREEEDRD L%, TR 23EEF
THALNTZ A I XA T TIEEREIZ DL A 4 ED L 8ET TRET DAL N, 3ELUTOE
iz hhrotz, ZnkHic, BIETTIIHB 10 E2R 2EKI L FovniThH- 72,

FROR ) L 5 EMBRICHEL AL, B b (Pit), =7> F (Mound) % ¥ »iiFE%E(L
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Plot A
5
0 "™ —0f 20 30 40 50
200 L

Plot F

N
N
N
N
!
N
5 §§ PlotD ( Mound )
Y- RN
o} W
S §$ 5
o 100 $3 1
a ’ §\ 8 -\l
W wEcmaBoN
E W 0
> W 101
Wy
= NN
W
RN .
§§ Plot D ( Beside )
NN . .
N Se
* Lol
0 0

10 20 104

Age ( yr-old)
R—4 FMHBOMEK
Fig.4. Frequency distribution histograms of tree age.
“Mound” and “Beside” in plot D show quadrat(lm? on mound
and beside fallen stem. Species were represented in Fig.3.
Arrows show the tree age invaded in wind-damaged year.
ELB, 272, BnBIcE-> THY»EENSE, D=7 FTIE=7 Y FERERICRA
L72 10 BEOHGED L <, FNLUBL bTrLNLEFRAN AL N, R ) BRIZFIC
ToH R OBRALBEETH S, =7 > FERBRICEAREICD 12FELT, #9210 FEOH
W% v B S BENZBRAT L b F o VR > 7V R ERIR L 22 0%, Bl AT 3T F & 29
£, BEHIEL BHI> 5 ORIEMNETH - 72,
5 &% &

HAMETICREL2 7y F FO ) BEKEN S} P, T2 FOBE L Bk
DBERERL NSRS DF ThH b, WREHNICA 2 L+ 4= FIZEEERIIRFIZD, £
1045, BIEIcT5220cmiSETRLDEFALNE Y, 72, ERDEVL DS LEBVL DX
TEEICE > TE LD EHRE CAHBIRELEY., =V =V FH5F4E£E T, fHD 10cm
ETBLDRA LN LD -2, —FF Fovidt 7= FL O BEERIIPOECDY, BE
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EEROMERYEC, BB 23EE T, BIETII4em FTAHL N2,

wiz7a vy F AD P Fo YRR OWT, BITNBOBEEE R nSekkokt
B, B YR EOBRICOVWTHEL 2, RTi2 b F= vl 2, 85 R EmssE 1m Ll
LCELIENLE o2 I 7N—T, FHOEBIEL Tt 72 50 cm BT LI L
=7, ENLDPHEDUITN—712531T THEL 72, R % BT 3 720 1972 S EEHEH GEHK
TP 35 M) F FevoEERLMZ TRbLY, [ 20— 708 N0 EEITEKRA
DENEEDLLABRIFE %> Twd, THOEEE TEL TR A—7 LB NREE
DRIFIC% B 0] S A—T BT, M7 —7 L BERI MM E R 21 £ ) & b e
{, BEOHBERICHET b2 AL N5,

72, 7uy FDANA (=7 F), B (BKAK) ORE, SMBOBERERERLZ, ¥4
YRPEEERVELRET, 7oy A, FIthNTHEREN AL — 258w, 4el, [
LTI FLYVBEARBOHBOERIRRR RN A SN,

6 # 3

(a) BITNAKTOMSBOEE

BIMNADREIX, TOTICL L EHEEL TOBIEROR L X O TEEEICE - T,
HEGEBFICT 2, LL, BEDDREICHNTHRRDOEELY D7 ¢, HHiBL3T% s L7
BARDBAZFEICHTH S, 7oy P ATIIBTEMEIDLTH ) (H—1), BIFNRER
DRI OEFRIE L FRELBRICH D EZ LN, #2T, BETICEFTIHDE (=
ITREEIOMET LT 2) %50 EAHE & IEB MR THET 3 &, BIENBEILH 10
G 1 LS, EEBRLEL > Tz, IR N Fovn 5288055 <, BHERBHT
HEDIIHL, BREBEITT AP FORENIGC, A FXHLT, IXFShEDLERMPEF
=Y, LV hALN, BOESRESE, $2, ZOTKRKEBRITNAARDOEIECHET 2
&, YHEAEMETIZIRR) P Feov 2l b U BRAEER 0Ot L, Y IEE SR
TiX, 7FTACFOEDIEEIRIGE K-> Twi (-2, Lo T, MR L
SR NBEOERIL, WROHDBOEHRIRICL - THEINDG EE2 Lz,

EZAHT, THICLB2EHMEREC > L AduiEBHRE Iz L > TXRERBETHY), MR
NI TEL, BHEEERL AR 2212002, BIFOBA, S8’ EETHL =L,
HEOEBNLH L L TOREDMBHIETLNTWS, Y 2ETHMEICE W THRSEOE
BEEIMEC DI, BEENEERI DLV Db ENRIZE LR FEb->TV 2 %2 LN 5,
Thbb, YHOEDHEMEIZLY), MUBIRFL CLERIEWELET TEE L v 3
FEMIC L 5> THIEL 23\ bk, 1975, WA 1959), =z kit, 7 | FovTonE
B, BETEHLATVS (WS 1981),

FHIEEEREIL, HWED ) -HAITRWTDITHKE TORELZEL BWIBFFOAICA L
b, £ TIIEEBHRSEIIHER I CHN—RICHBBEERIE VD, 1054, BEICL
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T20cm 2% 2ENCHERK L T3 (K—2), B LIZEANENIH 5, I 9 LI REEH
Wiz EBEEYBETARY, 1TLASPRAL TIHE 20cm ISl FICIEZ T & F
263, b FoVHIBIIMEERRLTLL S WD, 8FEEETALNS,

37:, VHEEHKERD b PGB, Y IEESHEICHANT, FEUIE EL L
AUMBOEALNETALNL (RE 1954), ZHZ EAMANKREL S BErHAD
&, HHIEEERERICERET 5613, ERBEICELNSNAT, BE T, LMK E THOMEN
BEOE ALV, —F, FHEEHECREET 20, 25 LEREC, Koy icE
LNTHEY, YHEBOL: FTTIBENEL D, #- T, HRVEMNREIIEELIF LA
EWEL 22225 (RE 1985), HY LS THEAENENBEL BT S &, Bwih
THMENIC, VHESHKEKRDOBHIHE W LA FHEI NS (HAR 1985)., 7z, 1LA(1948)
RYFOPRBEDOTC LI D VALV EZHLTEN0BEELBEL Tb, INLNZLE
7%, FHEEHRRICHEOEW F FovBEROEE2TEICL, K oMGEI AL NS RE
tEZ LD,

$ak (1981) ¥ > v 7HICA LN BEIEERM, €3, VI, 7 EeHRGEOBBERLW
NENBEL L ->TWBEBREL T2, 70y F ADIBOBMBIIEFLET, HBIRI
20~50 FEENH 0 EMTH B, 2L, HE TORGBOBBIBTH 2 23F LIEMUL T3

(M—4), ¥ (1971) ==, } F=oYHEEL lcm BRERS L0 20 FLU LS
BEORBNT, ERICESTEERES B S, TRBERTERLEAKE LY 5 2EEFHT
40 EXRBED SV EBEL T3, TNLNT Lh b, HALMF DI EMEKIC BV Tid 20~30
£l E Lo Py Y, KittROFK LI ) 729 Sapling bank (KOHYAMA
1983) # WL T2 LEZ LS,

—#2ic Abies BITEIEMEHS BV Shd (KIMURA 1963) 2%, JkBNELICIZBUE
(RS 1982), EBMIEANERT S L EBICERITET S, 12428 2BRITNADA
WTHLH Y EOMNEEIX 30 %L EbHTEH(E—2), —F, WRDENREIIYYHER
bbb TE%BTHS, £72, THERLHKEKD | Fov#SBROBEE SR, BTN
gicKELBIRALNLEY (R—5), UENZ b, BFNBOHBOBEIAEVWLD
IIEE DL ) BEFC, BICEE D )V ECERIIEREVGO T L2 HFEL LW E L
bid, BBEBEOMEBERORENERIFBERICY I RICEL T rTELrTHE EEZL
iz,

L&L, BENEVWLD, 2 N9 HEHLNVECVRETL, BT REERIIBEEERED
S A LN (R—5), BEERERNORKEIL, BRITNETTELVENDLDOTIH,
BIFNER4ET TORICA LN, BITNET Y 282 T HIBTIIRITILE -8 £/l
LENHALN (L 1984), L L, MEERENMETIRHENMEWLNIERE( LY
LEBICEZ S, ZoOFRKIL, Bo LN LEVIEFIC L 2HE (88K 1980, NAKASHIZUKA
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Fig.5. Height growth.

Saplings and seedlings in plot A are grouped acording to their
height in wind-damaged year(1972) as follows; I : 100cm<, IT :
100-50cm, II: <50cm. Only two species are shown in an
average height growth in plot F. In plot D, “mound” and
“Beside” are shown with solid and open marks. Species are as
follows; circle(o,®) for Betula ermanii, triangle(a, a) for
others. Average height growth of Abies sachalinensis and
sorbus commixta in plot F show line and broken line.

et.al1982) B LU, } F=VHGBOBEY A XICH L2 REREDE: (IUA 1948) &
263, ENEVIHEO LEERSBIFICZN 52 DHRITNIEL 4 EBITE BN, £x
K& (1978) 7A€ b Py DRI TR 2~4 EETHLERLERE 2D S
HARE L THERTW3, IR, S SHLEBANDREE(LICERMEIET 20+ ES
2T rickrEZONZ, P VT IOMGIZ 3~5 FLEZEREIN T FUIRE
HEREXEREERS 1968),

BET O Fovidhifiz B2 L5 1222, wh R ETRL Tn
2o BFNDEUBEIHEET D EBA L ERERZRBL, HOMCBLEL S 2 &0 HER
ENsze, Tt Abies Bo—In &L B s (KOHYAMA 1980, #4ts  1982),

(b) FRED BEOEFH

HOE ) DREAIBIENEER & HITHRKROMELZ 5 ERZ L 2. B5E0IERIZBRITN & FR,
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TRBHEENARES BRIFIC 2472 (M—2), $72, MEROMELIF L “ELHTHEH # R S 4,
BINOBELIZR L 2R E L6 Lz, BRABEHEBIZLRD Z & 205 BICHEET
LBMOTELRESCE, 7 A2, AFXHLT, FHhFLEDEERICE Py
B2 TR (B2, BTy Ao "OBAMBE) REERICED T 2EALH -2, B
BEOBWLEEMOEEIRR, S TR IEMTHE 6 MISET 2 ICEETH- 72
(H—3).
AEMMDEICHFETAHI0EZBL - AT L ERZ LMOBEEKRIZ S > Ll
WA ZX AT, ban/ XAy, Frhel, I X+35, V=Y, F FevirTERS
(B 1984) RABRE.D SZHEIE. 72, 7> SEUNDLEERIEREENED L
ArRICHEE T3 (FRE S 1985), ARIR Y BROEMR I A X422 Lo £ 4 & L
LTw3, LAL, 0.3m U EOHMETA S K ) BrOE SRIERE» P&V, 1L,
RIB)HHELTTE B EEREMOTERIVNBELZ &, BRY =72 F, By bEwIE
FAlRE DT OMICBARBRIC L 29O L E LB LR 52 EHMBEN L NV EETH L2

HEEZLNS,
2. HKBoEr#HEosHm
1) BERS OME
WEIRE), BTN EL L L REM L VHERCE L -2 K672y F I DS
100 ] Alive trees
Trunk broken trees
ﬁ | Uprooted trees
w5
§
= 1| I8
2
: allithELM
P — o Ja— s smen ca. D.BH.
%00 I5 20 25 30 35 40 45 50 55 €065 7075 8085 0005 1O 15 120 125 (CM)
| luls
0 mil

H—6 MEESE:HEERR
Fig.6. Frequency distribution of D.B.H. in plot 1.
Composition rate are shown below.
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BRI AEEEER L, BF, BRI B2 4D RERIIEBIYRTV, LL, »
ZNDREBERTLITNTPHEEZ ) T2 bIITIEILL, I XFFhEnREMERLLELIZK
BARYPETE > T b 460 i3, MEERR 50 cm LU EOWERY &, RITiEERE 30~40
cm BELBAHALNZ, 72, BHET S EREKR (& 10m LE) ICHFEREEHTH DT
DOMAER BET B &, B ARE G LT 5m OERIZIE 1.51 &, 18 D KDBAI2iE 0.50
&, EBARNEEICIZ0.97 KANBETHAPFEL Tz, ) KDY > TAndbievwnT
BREICIZE A0, HRSRE - TO2EG TRBITAE LT, AP BRLHS Tt
IR ) LR v L HEI N,

2) BEAK:EFHOBOSHHN

M—7 & H—8 3TN HBRE L HIEN S G L1RR ) 28 E ks HOBERER T
bhb, GOBFNRIHEER PRICETL, 295 Tho, HCREENLEAFAO b Fe
HHEFEL, 726 FDBEARBRICE - TTRBOYHH»HRAMEEZZIT Tz, 22 THEARNS
Tk ettt % 1 6 #88 (MORISHITA 1959) ik » THRETL 72 (K—9), 7’2 v F G

H—7 7avGoEREX
Fig.7. Crown projection diagram in plot G.
Alive trees over 10m in height show crowns. Square((J) and
crosses( ) show the positions of uprooted tree and stem-broken
trees, respectively.
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Fig.8. Crown projection diagram and location of fallen trees in plot H.
Solid bar show fallen stem and broken line show trees on

the mound.
8 r Plot G
6
4 3 1.4
<
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Area ( S=0.16 ha)
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o 2} \ J1.2
1
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R—9 HER EHSGBOIH
Fig.9. Distribution analysis in plot G and H.
Open circles(c) show dead trees, and closed circles(®) show
seedlings and saplings.
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Fig.10. Distribution of seedlings and saplings of each species in plot G.
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BWIRHEKRIZEPIHLRL, EPHIZ 10mX20m & 5mX2.5m D244 XThd, Bl
BMLEPSAHZRL, EPHIZI0MX1I0m & 5mX2.5mD2H 4 XALNEbDTHEML
T3, 72y F HTIIMFIEARH D o W 72 HFENR O A8 21T - 125, BhrBRBEOE
FABICASLN, BREIZSmX5m, 2.5mX2.5m &R/ q i,

H—10 11 ICZNW7 2y F DREGBOSTH 2 BEEFNIRL 2. 72 v FGIBWT
FE=y, FFAE, A AT OGHIBRITNAROFHIC L —&KL, EhS5HL T
B, LYoV ENY XN BENLIERY DB EHAHL Tz, 7oy P HOMSEIL,
<27y FAHE, BARK, BEAEETICA SN, ¥ic 1.3m D Lok, BHEARTE &%
ERDHEMEDEAMHEICZ V., T2, S5 H2 By FOAD ICiRWEdL AL, T
Vi H BICEDSMUICER L T3, ZOMoORE D BIAE 2 H.0iIcam L T2,

BRBOBH A MEIITE26, 7o FDOMELZLT7Y FEREK (v P35 0H)
A, ELICHEKZ, BARY LDOEBIICHEL T, £IICHKTT 2O AREEE
HEEL 72 (M—12), RV ICk > THEL =Y FiE 22.0m? (14.6 %), HRELES I 99.0 m?

(66 %) TH o7z w7 FOEDBLEMEIZD L WAL T 5O OREEBEIIE V., $72,

Sorbus commixzta Betula ermanii

0 ’ 20n

B—11 7vv HizsiFa#uos%w
Fig.11. Distribution of seedlings and saplngs of each species in plot H.
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20L

Density of trees ( No./ m*)

Mound 1 T m W ¥ (Qthers
Floor type( % )
H—12 EXBAFIRGIBOAREEE
Fig.12. Density of trees in different forest floor types and their com-
position in plot D.
Floor types are grouped by distance from fallen stem as follows,
1:0-1m, IT: 1-2m, Il : 2-3m, IV:3-4m, V: 4-5m.
BAD 5 2m BHOMBBABEE XYY FOREFTH -2, 2m L EMN S & RLARKIZ
B L7z,
3 * =
(a) HEFEARNSAE L WETRE
BERIHOTCHLBAYSFLEEZ LN, RERIIIZ/ 2y oY bEEESLL
RMREELLND, LL, BEI0mUT, WEEZ0cm BENOTERCLEEIALNS
Z e b, FEEYEHE (Exogenous Disturbance) 72132 L2 Tid kv e EZ bz, T
BbbINLNIFEALII LEHEROBMBETICMEL THN, S RIEED D VIZA
ik (Endogenous Disturbance) MTREMEZ2 - Tz, T, KEARIENS
B ERED B/MERICRIT N OME ) 2 £ L 8¢5 &) “F I /2R” (BORMANN e al.
1979) & CEYHBERICHEL 2L NEFZ L5,
7aw b GOKFEATIZ 10mX20m & 5mX2.5m D 2EENEFHLI AL N (H—
9), TERHERII LEBHEANHBE T ICMET S Z 15, SHkRNICEBFREA»ALNS,
BEWLO L 7L, & T~ THFROSARRA £ 2 L 72/ RIS (1981b) (3, HFEA
PELALERFAEELTE), ERHHOKEZIN6E2m B LUr2,500m*TH S LT
B AL (1978) IEWBITHIEARDFHRRIC OV THEL, WAV ERED LGNS
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DENEZRILTYWLLDEB I T8 L T2 iR, KE2FERL T2 BB
OAEFEDHEL BT — > TREL Tn b ERRTW B, 22 L b RERRDIEFRARND 54
B, AZEERL (O bROSHBR LML TW2 52k, AFXML AL R
wHEEKR T =y, P FevosmRREERERHICHE~Z KBS (1973) ckb s, LB
AEIOmPEE EEELTWB) X3, SFI3 T FLAFHITEDIH, LDk
BLEDSHERTEREIN TS, 72y F GOWERODERHN I B, KEVTA XL
PO T EBARDFHEFEREERT I EICERL, v A XIZWRE» L 0icERT
BrEZ LN,

HILDSEERHTRITN, RIED L) 2HEOEEREFED L 5 ICHHbILS 7,
FOBRNDEHEBRETT BB AKREEETH S, LYFORD ef al. (1975) I34B:R 0 I3 $HERNIC £ <,
B IZEERIC SV EHEL T b, NAKA(1982) ZFRBOERY P HRICE W TE RN RE
EX v TOERICDOWTHN, 80 U BITNTH - 72 LB~ T2, —7, FALINSKI(1978)
BEHR—=F> FDI—0 w2t TEDMICBE T 80 B RN THB ERXTH Y, $HEMTIT
MEN D ELALNE LI THE, Lrl, SEANHAEX TEHERN EHZEE&IIHEL, L
B2 EHb2Y =7 3RBETHE L VIR ) DEL 2REEREVITRE LER®RITNY
ZLREL Tz, B THOMMRKBE 30m/s DI 2.1 Fii—ENEATHNTEY,
BIZAPORBE» S\, BEERLFICELF LI L VWHERICHEETH» 5, (BWLS
1974), # - T, B L 0B OERALSBIADHLBETRIC B TRITTNOEZ 58452 5H 5
FETH»3LBbNS,

(b) MDA

HHEKERIC BT A HGIBOHIZEPEEITES, FRIEECERIZEEETHS
BF5 1981, EE 1985), VY OEL T SBITNARRLE TIERTERSE A H.O & - THEL
R TICERSHL Tz (B—10), BE THOEKL D BRIFNTOBEEOIBEI B L5
LIBRITN T CRIAMOEFTEINF L5 2 EFHEIN S, RRIC/PHRILS (1981 a) oHH
(1982) I3, ZEEWK, #E SIUHREIEKICX > v 7THTRLREWI L 28EL
Twa, LaL, BTV RoRROMELZ £ Z L h D vnicy, Flz ZEERNRAILRE
L, BEAKIECIRZLTV,

BAREFIISHERTHRIC BT 2 BELEFRRTH S (WE L 1981), WHE (1941) i3,
BIAEHICE » TRIFLEKR L3, stEBICHERL BN EIELBEZ RTINS
LTwd, TOBBERELZEIE, BBOBHICLIIL02HLL, ZTNEIERL 2B TIIE
LIRS wEBR~7z, UL, FALINSKI (1978) i3#RiE D Kizi, Buc & 2 BT HTEKR
PRI DY — 2 LN TH EEREREI B L 20LERTZ /55— Y, FIBENH
S5 R EBMEL, 20 LETEBBMERUENEED F{ 25 DAFHINT LT, BB
ERREICHY, BWELTTITRIML TS (ARIL 1981Db) LT3, 52, BAH
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BRI 4 U 7 RER M TIBIARL S ) 2 8 7% ) HE L b IE 728 0T (WS
BTHOBALRIIERLOT N, LLEOZ Ehs, BRECL) HBKEE BEL 2Tk
BAEBEHHGBINIC( WEEL LS,

SENREFRTIHEAERICL ) b=72 F, By F~ORBOBAS, BABICAH
L OB, HH 0k Xb L 2T L e RBOBRANSERICN | CEELE %
EHTRE EEZ b7 (H—12),
3. WUARORT & #B

1) $STA 4 M5 & EHUREE

BRI L A HBEBERER O L L ET AR OB EZRANS L H 5, WizHEkRD
BB B Db ATEB EE, MBBEENRLBI Lo, WTENHEEE L HZEL 128
B, MW 50, 51 #k3E, A-51 431.8 ha i213 399 f&FT, Ei&IZ L T 86.7 ha DEN AKMAEFEL 72,
BETAHERL 20.1 %10 T B0 TS DEEILAM B MITA T H, WILAEH, SIEMEC S
BT 52, 75 BIETAFFHTED N5, WA A S & A HR S AHE
%, BUAERIZSHE FTEHL» L RBEHIFTEL BLND, 272, EIATFHOFHE
WL BARD b RIS T CEMD DTS 2 ), BT AETIRBRY b IRIC 2T
ERLHAT 2D 5N D,

WAV { CHRIE LER 2R, 0.2ha BT, %2 Th 0.05~0.1ha ® b Db
$¢abi, BA3.8hazcHELLE (M—13),

186

8

Number of treeless lands

Area ( ha )

X—13 MEERHFIC L 2B IRBOTH
Fig.13. Frequency distribution of areal size of treeless lands.
Open columns, spotted columns and striped columns show
unstocked lands covered with Sasa, grass and others, respect-
ively.
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2) EIARYHHOHES
F£—3 12 1960 4 5 1977 £ 17 FRIC R 6 N2 BIILARBOHER IZ DV TRT . B2 DE

£—3 &IAMHOEREL
Table3. Areal change of treeless lands (1960-1977).

year of taking photographs

1960 1977
Total Number 406 389
Total area (ha) 44.6 86.7
Rate of unstocked lands (%) 10.3 20.1
average area of treeless lands (ha) 0.11 0.22
Surveyed area was 431.8 hectares.
Disappeared —
—
Increased Appeared
200r1
v
o
<
©
" .
: I
i) B I =
L}
()
<
+ 100T Decreased
[T :.:.‘.
o
-
w — fm——
-0
13
b
=

Area(ha)

R—14 ELARMOF 4 XHIHB
Fig.14. Frequency histogram of area of treeless lands in each transition
type between 1960-1977.
Disappered one shows the area at 1960, but others show the area
at 1977. .
Closed, striped and dotted columns show increased one with
division, binding and expanding, respectively.
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SNAMO 17 F£HOEIZ, HRLZL0, BRIBS L0, GHExEALZL0, Fick
LbnEicairbnsd, BRI ATILODLL»TYH, BIKMOSEH, A6, WA,
NEVRETHS, HREL 2L 0H118 &R (1960 £ 406 fEFTH 29.1 %), FHrzicEkL 2
nH 173 EFF (1977 F0> 399 ERTH 44.9 %) TH 5B, R—14 i ZD#BFI D 4 HEB %R
¥ FregESTARMIZ 1977 £, F 03 1966 £ 4 XHE Z R L Tv 5, 1HER Llf: LT 0.
lha PLEDEMD L DM T, 0.1ha L TOEI AN S LD 3501 %2 5o, FEHEHIZ 0.
04ha TH5,0.1ha LLFOEIAKMD ) LR D 35D 213K, Ak Lick N EHKL A
BRBMEBICH DAL TEESEML 723 DI FHEREAL0.17ha THY), HEHYKE W&
SEARMAEBE DN S BT AR AR 723 DA S\, FOBRD/INE L EITAMIZ 0.1 ha LIF
DEIIARBNORN D 355D 1 TH%, 0.1ha kD KREL, BROBHELOLIIFES Nk ds
ER AT 2 &V ) WELENLLRL, FHHEML 0.2ha TH- 72, @WHIEP LI
FE#0.32ha TH 5, FL U EIAKRMIZFES 0.09ha & B/ NERTH 72, &K L
TA b &, EIAARMOMEMEIZ 1960 412 44.5ha, 1977 12 86.7ha TH Y, 42.14hagiml T
Wb, FORER, EILAMES10.3 %h 5 20.1 %, —EFFL 2 ) OEEEHED 0.11ha » 5
0.22ha & 2f%icHARL T3,
3 * %

B RERDE R LERIK L B2 NAKA (1982) (2 8ESTRMERS 20 B BEL Twb, F
72, ¥v v 7B, REDAXKTIE 12.3 % (k¥ 1980), #IEILNS T~ T 13.6%, }
TEeMT23.1% (RIS 1981b), dLKDEIERHRT 3.2~24.5% (RUNKEL 1979) T»
b, ¥z, 21 FMOMBEEBWIREEECHZGL 2#HE LT 13.5~11.4 % hRIL % 1984)
TH - o RO ARMBEIT 1960 F£1210.3 %, 1977 Fi12i2 20.1 B FEOL Twiz, F
2, BB HRICE L2 X v v THMREICHBUELNS 2012138 70 F£12 5 5 (NAKA ef al.
1984) %, AFTWEM DK I FFHELB AT L A LA LN WEN R (NE S 1980)
PEEAETHDH, TOEIKMBORE, BWROBYIL, AKXy 70HESL) L
ZOEWEEZLND,

SEREL - HERDOELWEERIZN 8 em (N=40) T, HENE -2 FoV 1%k
HLNOBEEREZHEET 5L A M*THE HENEL ) 2E 2 %TNIE, 0.05~0.1ha D
MARHEFR L 2 ERIZ 16~32 FF2E TH 5, TIMBLE ef al. (1966) i, BEBHER~D 7 o—
AN IZLIZDWTHRELTE), TOHEIC 70— DR YL 70— 2NEL)E%
EETLUE»NHSI, £72, BREWER et al. (1978) ®° RUNKLE (1982) i2 14, 1~7%
=B ) DBARDOHIER E THELT-> TV 5EH, ZHIIRTRTH - 72,

b) MKW L HR

0.1ha LT AMIZ, 17 £MIC 340D 1 HEEAE, &) D350 23k, &6
ZECLVEMEPHAIEIEREICH T2, T2, INKRELERTHOERL LI, 24
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LaabikT24nbA N7z, £FKE L TUIRLAMIES10.3 %55 20.1 %~, FHE
SIAME KIS 0.11ha 25 0.22ha ~ KL 72, 20 17 £M, oMb TizEnEE (8
MR KR 30m/s LED ) BB E N TV 55, KIEMFEIRIZB THEMREELLT
BHEENTVBIDRVINENRAENATH S, BYARMEMIEICZNBAICL DMK
L, 1977 SFiCiIBIBRGOREF EZBEIN T W EB b, ULz & hs, —BE
SARYHHIET B L, REVFBUBEDLNSZTEKDEAVLRELEEEIND, ZOBENY
A I7NEBEELZHICFBINVECHMZ BB ERDHBILETHS ),

m £ & %

FH KK E L DSERTHKIC B W TRITIL SRR ) OB E VW RITT EFRER
DEDIZOWTEH L TE, MARKS (1974) 13X » » 7ERBEOEFH X v v 7HAERICRIL
Lo#Mictsbm0E, X¥rv 7HRICHFVELL#EICL2b0icaFon, ZnbidfE
MESHEOSBMELZRICL T2 222U, 4EORETIE, BIFNIZMENEH %,
MR D IZBENEFZFIERITEEZ bz, Thbb, VHEMEKOHMNEII Fo v %
Lk LB 2D, BITNEL 0B ERMIEIEE 5 v,

—7%, R TIRBHERIC L > TERLENBRALIEL Tv72, HARA (1985) HARE D
DL LT HEERDO /N v v TTOEHIZEOEHRELIEE L 2w EBEL, BEEESZ
DEDEFAROFEMBRICEH 2 2HBIIKREWEEZ LN,

BARERED SREIRBEINDE A H =X LD T WL D DOHEHH 5, FORCIER
(1975) B ZENFNOBOBAEMBICIEL T ENHELTRIA LN B L BEL 22,
BREWER et al. (1978) IZHARMICEBNC L 2 X v v 7HEEIEBENEL 24 50T, #I
TRELYTHED BB L HRE 5 DI E LR/, DENSLOU (1980) i3 8% SRtk B

335 NDEOEKFETAXNE) X v v 72 B U By FET IO EHEL 12,

SHRBAMIZEEFROBA & R FHELERIBER L, BT A= X2 BET
Hd, T2, [nX o v 7ORBRII LEBEITERL, FOBETHENKEICERZ LS,
MEOEFIPEICRVWEEZBLL W, 22T, ZOZL2HEERE»LBLLVWERS, &%
DERBEVELLRET L ZOMS TEIRITNEEIE LT, 2OHERE P ol
LTEELXNMNEL2 H5HD LEZ LN, MENLUTREICERLZZITLH, RN LTL
HOHOBAICIIERREVSBVZOBAITTRTH ), MEMRSEOEH»EETH), B
SO S VOEFHIFLE LS THA 2L TS (BIL 1984), + F=v L R
BH%IT2Z5HTH), ARORMEMGBIC L 2EHISERTHOEH YA 7 LnEE L L
EZ bbb, Lo LERMERT AR DEINRT, EEDENT 7 h o,
I/ EOBENBRATIRE L 52 48R Bt SRS E <, 0.3 m LIEnHES
BE 22 ePERILIMELY VEERIE YV, RE)FIBCEHOEROBROBEL KX
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<, DY PLRENDBOHIEFEEL LS E TV LEZ LN, ZOEERD L8ITID
BBAAIRL S Z LiCk » TEHERRHOMD SRMEIMR I N T s E 2 Nl E 72,
BTN FoVnEF LY HoOBREEAL TH ), BE2 2T 0Mtr—By 9 EL 3
n, b L TL £ 5 & forest growthcycle ICEBURELDICAL ) DM 2 ET 2 £33 4
Nad, ZnedicAb L, + FoVRERGBROFEIBERTOTHHLEC W EHTWD
ELEZ LN,
UECBNTELRLEFRRN T2 I @I A 7RICKFLBARE, o
SARYHHDPAN) R L - TREBELROHLIRLTHIRILL TwbEE2 s ni2,
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Summary

Estimating the pattern of destroy and regeneration in the natural mixed forests, it
seemed to be classified into following three sizes; 1) Large size (>1ha), 2) Middle size
(group canopy size), 3) Small size (One canopy size).

In this paper, we dealt with the wind-damaged stands (occurred in 1972) corresponding
to the middle size which had been scarcely studied, and investigated how the mixed forest
was renewed and continued. We classified the wind-damaged stands into two types; trunk
-broken type and uprooted type, and carried out the investigation by the quadrate survey
from 1982 to 1984 and aerial photographic methods in the Teshio Experiment Forest which
situated at the northern Hokkaido. The results are as follows;

1) The conspicuously destroyed type was the trunk-broken one by strong wind with
wet snow in winter. The breakdown occurred in the upper canopy trees composed mainly
of Picea jezoensis, Abies sachalinensis and others. But the subcanopy trees occupied under
the destroyed canopy trees, were also destroyed by the endogenous disturbance.

2) Since the trunk-broken trees made the light condition good for understory saplings
because of disappearing of the canopy, the saplings with high shade tolerance regenerated
in advance, and Sasa grew so densely that the stands were changed to treeless lands. The
species diversity of the saplings were low. In case of Abies sachalinensis, sapling banks for
a range of 20-30 years in age were formed.

3) Around uprooted tree, the diverse species including the intolerant trees were
invading and germinating obviously on mounds, pits and the side of the fallen stems etc.
The trees of Betula ermanii invaded in an early stage and increased rapidly the height to
6m for 9 years.

4) The saplings distributed near the damaged trees. Especially Betula ermanii and
Picea jezoensis tended to concentrate on the disturbed lands such as the mounds and pits,
while the Sasa distribution was partly destroyed by the fallen stem and accordingly, the
saplings were facilitated.

5) The interpretation by an aerial photography showed that in the area of treeless
lands with almost below 0.1ha, one third disappeared in seventeen yeays and the re-
mainings expanded. However, the total number of treeless lands hardly changed, because
the disappeared ones were nearly equal with the appeared ones. The treeless lands over 0.
1 ha scarcely disappeared. From this point of view, the recovering of the forest in the Sasa
lands is inferred to require a long time.

6) In the stands which mainly revealed the trunk-broken type, the forest might be
made up with the tolerant species such as Abies sachalinensis. Meanwhile, the occurrence
of uprooting offers the opportunity of the invasion and the growth of pioneer species likes
Betula ermanii etc. and relatively rapid growth species in early stage such as Picea
jezoensis. Accordingly, various species would be able to coexist by the occurrence of both
destroyed types, and the mixed forest might be kept with a high species diversity.
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