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A Regeneration Process on Grounds of Uprooted Trees
in the Nopporo Forest, Northern Japan*

——Case study of Sakhalin fir

By
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BRI Fe Y OBEHET AR, ThE THhEOFHFTREMIhTE
Twb, FOPRTH FvyRAKORIZE, —FRLRRBEOZS0FFHRB 256 h T
B, FiEL TREL BT RER X » THENERE L, KERORAEKI EELL
i, —FEEEChi - TEWEBRRKITAEE] Thsd, Shicr LEHR, R~
CIREHRCEF L, SECHKBCRRLEREBORIOIWHE] T, AE RERED
BEOPHRVRE LESHERZKRR= V=Y « } F=YRKRERE L AbhD (R, 1962),

Lnl, ZhETH P Y BHBOETERC OV TIREMLTEMI L, bThic
—FBoFlE LCHS (1934) B8E LTW5A, ChidERRBLUE= <>, b V=Y —F
HROGITH B2, BEC I HRMEMI PRI I2EFHL L LR TE D, HERE,
EECTRAEH TR E IV - T, RERCREES LEEFHEO LB LT AR
B 5 Shich Didia. L, REBECOWULIMES DV ERAEALE, BEEOR
FHNRZRETHSL T\ 5 (BREE 1950, #A3H 1962, FA 198270 L), KA TR EHR (1980,
1984) 2i= v~ Y OEFCHTHIMEOH T, BBV ARC L DALY v F (HF) L€y b
(MR BT HEFATRE LT3,

IDXSR T V=Y OAETEHEFIRBEECOTIMELD F Visdhich - EH
ELTIR, ABRETOBMOMED L BN+ ETHLL-DRENBELED, FIAEN
DT LHEHHICEZ 5D TIIRL, BROBKELELORTERLZEL~HATHA I,

ZERABNRE LERFER P ¥~ YKL et LSRR EEMNE TR T —FRITHIL
L& 2B B, o R iR Kks o FERMLh Twic (BIR, 1933), LaL,
BOE ERDIBOME L MEOFHRAEORER, P FeYyoREFKRE LT 1) HEE, @) L
AOBREAMAE, 8 BHAKR (IO Lk 0=o0ft, TENCALAS P FYHERD
AeBETAEAbhB <Y v F (B, BREYROBRITIOED EofckBoiEd, H
t, 1934 #2F) ki, —FRCEFHBSEAON, ChyER M~ Y ROEHLE, FE
BRFER—EVIBHTHIDHEELLNILE T2, TO XA 7OEFIEEER b it Z
FREHALIhD B2 DN, REORETHRECRHEROEHF LERLMEYHDTWD L
Abhb, TOEPLEZ A TOEIBBOMABIHFREBENL, FLRAEHEE LK
FUREE W25,

2. MEBEER

2.1 [rE&HsKUHR
FREAA EFRERKRER) 1 2ERE 141°32, dbik 43°25 B L, fLinTicEE UTLE
MR IVCEEBINCELAD, TOHRKREIEE XL L,700ha & T5 (K-1), RKIERFEEY
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Fig. 1. Study area.
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Kh2E/F) 0 X RBFERN LA OFEcS b, BlclEL, FOoXRPMTEHH
HExhTuws,

BHROPRIPL, FCETIECEERE T KE @@L 60~90m) 235 b, K,
BEOW AN - TED TR REARE AL, ISR OPROBET LIz T 5,

WEACE, & UTHEREMLCREL S, WEBYE L2, —F, HKROX
ERRTREZRBCBTHHEVHELBH LTV AETLASNS,

2.2 % &

Bt SUCANBHRIIERAFSE, SEHSHoREY 23 5 hlELEX It
B L, #HK (1962) ORFIC INIERAFRIEITE AL, B PFHRES XU
AKERILAN b= vRIOBAMA EREROERCSH h B, EHFRBRIKENRT) O
B (1953~1968 4F) 1c X % L FFHRE 7.9°C, EFHERE 119 mm THole, BN
BRTOESZE (1962~1981 4F) (33H (1983) T LIUTELHRFE K FIE 113 cm (BHHM
FORKIE 153 cm, B/MESLlcem) TH - 7o,

2.3 + i

BRI ECEELERECE T 2HREC, BE, IHKUKEY BREERY) <5
5, D LECHBEERLAFHLTE Y, BIWCEELIADLS, FEBIIKT L DD
ER»DOIR-TEY, TOHCRBREBANAEL TS, LEBEROSATILBCBLHE (Bl
WEHFEKL) BRPr b, flic BD B3 (HEtRaEKRL), BE 13 GREEaHk
+), BF £l +-3% BHBREHFEKL), GELE (751) REBRAZBRS, 2055 BCEHLHT
Y OEET HHEBKRT B LOHEREZKRTADbR, #ERBEIIPLLETE HA %
RELTHEDLY, ¥Et ARBIVUBRE B LVBERBERARELTHS EVbh3
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(A, 1973),

REOLEIEL I LEDEEL T, TRISEEBEL 2 EFCl Y 0BVELTT
LELRETHD. BHED DI CIEEENE T, HLOBFTHTRKENREL, REKE
Rabhsd, IHERBVCCIDERZHOEBE~BFHELELADL, DEEFLTCHH8BE
LY

24 & K #

BRARIHEREDE LD 25 LRFELTCEY., BREIOLIEFI IR AANER
FRARARER, FMR, TAlY, HER, BB/ L) 221, i, BEORIMORRL &
SPIHBUREE O KX HEAE (KXOURE) - T\ 5 (1918, 1919, 1920, 1936, 1954,
1972, 1981 7 &), BifE, RAMILHhD 68% % HD 51, B OREIHERBRBENRD
RBHIEATHRE I T %, RAMWIZ ha ¥ b FHERE 203 m®, £ FHRKE 535 m® TH
5 (el EERD - FLIREKE 1979),

FRBAROBMBGHECHFERBE T OWOIER - THE (1973) X5 LVWHERD 5,
Thic ks, BRBAEIKREINA 2y, AV T, kit /%, Fx2a7Y, FFHI=F,
TRE¥FY, OOVHFI25, A 2YE (V18 Y, R=2L 5%, ~VFUH=T, ¥=E
L), vFF, A)VFVRREL PV LOREKRTH D, Fi, MEHCRD LREBWEE
Wy s £, ~v/ ke LEBELRERKLALN, BRERIVCRERRAMETII=
VARY, YFIF, A=, =24 Ry, I RXFIREMDRAIBERER KK FX
VY5 hvA—r <A ¥+ ROFEIADORD, LirL, BEFEKATIEROZER, BR
FER LB EDOKERZ A E - T IeF v =y, 724 FH7e EMN 1970 FEEITIZ E AL
—%, KEBRCBREELTLEYL, WERBBERIRE, TV, ZLT, BEL YR
AT LV TENREREZHLTLEY, - R GiH) « Xhil, BETS
OB, IFEALREFRN (—HXAE; —BRIARCIAZFERN; TmBOAEE) D
RRETCHHEbh5,

3 W & XK

AER 1) BEVREZRARD D, RAEMSELREL, - HFRORE Y ARELEE
Lz, @ BEEYZ X EREA~Y VvV EOEHFRBIZ, ~7 Y FRIVEHFAOHA X
CHELT, ROBEAMEABICHIACHE~Y v 2B LTHANLE, ¥, Q) BED
TV v FEREE LE—FAREFHROSHHELAS 0, MR 3 20 HFK (20 m x 20 m)
ERELI, 240REEBRIUTORY THS;

a. BiERYA; #iE H), WEER DBH, D), HIER RD), ##, HROEKMND (E,

mI), BEVEX, tTKREE
b. BED~=vv§F; +F=yEHAOME, H, D, RD, ik, =7 v FOEE,



FRr F=YHRoBREVBES (8K 813
b (I§, £I)
c. oL, BE30ecmPEot F=YARERE IOBEAOMKE, H, D RD), &g,
<9 v FOME

ok, PF=YEHRROFAM 2 — v ORITIIHET O 10 53 (MorisiTa, 1956) #{EM L,

-1 BEIYFHEROEH )
Table 1. Quantitative summary of uprooted trees investigated.
Samg)le H D (RD) Age TU WHU VRS WPD SHU Topog.
: {(m) (cm) (year) {cm) {cm) (m%) _ (cm)

1 125 183 28 (01m*) 16 215  * * &+ (U)C  Upland
2 14.0 23.0 * 43 240 120 0.97 7 v ”

3 154 29.6 * 20 111 75 013 + ” ”

4 16.0 30.0 * 20 340 150 0.80 5 ” ”

5 18.0 350 * 45 280 170 1.68 8 ” Vi

6 18.0 40.0 * 83 290 130 246 + C, ”

7 18.2 37.0 * 38 220 115 0.76 + (U) C ”

8 19.0 35.0 * 27 240 130 0.66 + B-C ”

9 19.0 42.0 76 (1.0 m) 51 312 230 2.88 12 (U) C ”
10 19.0 52.5 96 (1.0 m) 28 380 280 2.34 15 B-C ”

11 19.2 40.0 * 29 260 140 0.83 + (uycC ”
12 19.2 43.0 * 30 300 190 1.34 6 ” v
13 19.5 280 61 (1.0 m) 42 240 180 142 10 ” ”
14 20.1 34.0 98 (0. ) 54 120 95 0.49 — B-C Valley
15 20.5 38.2 * 69 300 180 293 25 (U) C Upland
16 20.7 40.0 * 35 330 185 1.68 5 ” ”
17 21.1 58.0 60 (0.2 m) 32 440 190 210 0.5 ” ”
18 21.2 56.0 * 40 440 190 2.62 + Vi ”
19 21.5 48.0 * 35 300 190 1.57 15 ” v
20 21.6 36.0 93 (0.5 m) 31 340 185 1.53 4 ” ”
21 221 38.0 93 (1.3 m) 411 300 170 1.64 + ” ”
22 225 33.0 45 (0.3 m) 42 330 190 1.29 0.5 B-C v
23 23.7 62.0 60 (0.2 m) 32 380 185 1.77 + (U)C ”
24 241 47.0 103 (1.3 m) 45 250 130 115 — ” V]
25 24.2 59.0 * 39 350 190 2.04 3 ” ”
26 24.6 42.0 * 57 180 105 0.84 - ” Valley
27 25.0 54.0 * 38 280 210 1.76 + ” Upland
28 26.0 54.0 108 (1.3 m) 70 300 230 3.79 + 7 ”
29 *(Stump) (57.0) 119 (0.5 m) 35 280 140 * 8 ” ”
30 |*( » ) (750) 91(12m) 82 ok * 95 ” ”

H: Tree height, D: Diameter at breast high, RD: Diameter at ground level, TU: Thick-
ness of uproot, WHU : Width and height of uproot, VRS: Volume of rootsystem and
soil removed by uprooting, WPD: Depth of small water pond by uprooting, SHU : Soil
horizon under uproot, (U)C: Upper part of C-horizon, B-C: Boundary between B- and
C-horizon, *: not measured, **: Height measured at ground level.
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EAE Gm %, 2m kBOBEKILEEAEALRT, EROCE2m L), BEAE @m
BiE, 15m %), $IOEARE 15m L) 0=Beyd THikotk, L, EHER®K
BELELOBHECIT D HEIHE Lt » T,

4. ¥ 2

41 R E b K

FLi2 bt FeYREBOIRROWTORERRETD 5, RERKORPIAB ERS ICERE
BHETH bR, R12OBRROEIRIER L% 30~50cm 0#EHEcEF LT, BHFRO
BESBETHE,LS CEBLEBc o5, 0 CRBIMHESEL E M 0B EL T
CELREORDAFEKBEER L THBBEHREL, BREIPHFHETIEALTW3 L0278
FrhdbTwle, ZoDBRAXCBLBATHTLZ L3P EL, IBRRZZOTEKER
REKPIEN Y, RERER LT, BROERD E: BEYOBEILHLAD,) LR
R TAEEZRTIONDRL, 20z Erb, HEFAORINTHERENREL T &
PR RB, ¥, 2RAERIREIHBEETL, ChEALOTORED =Y v PO

(m?)

VRS

1 1 1 A 1. . 1
0 1 2 3 4
Stem volume (v}
-2 P FeYRE)ROBHE-REVRTHAEMEAR
Pig. 2. The relation between stem volume and uprooting volume of
uprooted Sakhalin fir.
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BMBICEE LT el TR LT Wiz, M-213 b F~ YK b KO BME—HE » i TH
HREGEERLELOT, BHENAELBEE, SVRIIEE, WEEROKEE
BIZERE D TRAEERKREL LD, FREFRCERBREY v v FORIPE, 5K
DRELRBZERRLTWS,

4.2 REDIIFEPMEFTYVEFHK

F23HE =Y v FEEFDO LRI LEEHFRCOWTORERREOEHTH S, £-2
b=y Y KON D IZKEERET1.86~11.16m? L S ¥ ¥ TH BN, <V v FOEIIL
fh& LT 20~50 cm D& ED LT\, EFAROBMIIDZ—2D <7 v ikl - ThHMA
BT, BRZEDEREEZ LGOIV IFLDY, Fxv v FRhRIRHCES TR
FHRELTBELLZEERLTVWS, BHABGKL YV FOES, BEEORIIHL

F2 BEI-vVFEEHROEN

Table 2. Quantitative summary of uprooted mounds-and regenerated
trees of Sakhalin fir on them.

Mound Regenerated trees

MR ren Height Volume | puopept Max H M(?D)D vojem - Age at
(m?) (cm) (m3) (m) (cm) (m?) (year)

1 3.20 33.0 0.46 14 0.13 (0.3) 0.00 1-5
2 5.65 55.5 1.10 6 0.18 (0.5) 0.00 1-5
3 9.01 1185 4.05 1 (6) 0.60 (0.8) 0.00 —
4 6.51 57.0 1.58 5 (2) 092 (1.1) 0.00 34-38
5 7.98 21.0 1.14 10 (2) 1.20 (3.0) 0.15 —
6 6.80 73.5 2.24 2 (9) 8.55 10.2 0.05 23-25
7 3.03 25.5 0.28 2(1) 8.78 83 0.03 19-27
8 415 48,5 1.09 4 (1) 9.03 94 0.07 18-25
9 9.60 335 1.84 15 (4) 10.20 105 0.20 24-56
10 3.43 20.5 0.35 4 (1) 10.70 15.3 0.30 17-31
11 11.16 52.0 2.18 7(1) 14.50 17.5 0.51 25-41
12 4.03 295 0.51 2 15.00 175 0.37 42-48
13 4.76 16.0 0.46 3 15.00 20.7 0.59 26-36
14 214 30.0 0.25 1 15.50 22.6 0.31 36
15 13.56 20.0 0.26 1 16.00 18.8 0.24 29-39
16 2.51 35.0 0.32 3 16.00 21.3 0.60 40-45
17 7.00 34.5 0.71 3 16.00 26.4 1.13 28-43
18 7.30 45.0 1.29 7 16.50 1.80 0.43 28-33
19 2.87 23.0 0.30 1 17.00 28.6 0.53 47
20 6.74 40.5 0.97 2 17.00 29.3 0.97 40-45
21 1.86 17.0 0.12 1 18.00 22.3 0.35 30-40
22 7.09 30.5 0.84 1 18.00 449 1.40 73

( ) dead tree.
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BERFRELHBHPFRRE LB F45

L\/\“Y\/['JLL( [ ¢

\\v\\\ K v O

H l |

B3 BEv=y v FHERIOC F=YBEHFRIHAR
Fig. 3. Transection diagram of uprooted mound (A) and dispersion
diagram of succeeding trees of Sakhalin fir on it (B).
3 DOEOREPHHCHT HIEHRAOEN
Table 3. Quantitative summary of Sakhalin fir regenerated on uprooted
mounds after destruction by the heavy storm damage in 1919.
Sample No. H (m) D (cm) Age (year) Mound area (m?)

1 9.56 11.6 52 3.53
2 10.25 7.9 51 3.53
3 10.40 111 58 1.08
4 10.80 14.2 54 3.74
5 13.20 134 46 143
6 14.35 124 47 112
7 14.43 135 55 0.94
8 15.20 12.9 56 5.03
9 15.70 16.3 62 2.32
10 15.80 13.8 57 0.66




BW Py RoBERIVBER (FK) 817

DISHBII A D Righr o Tehs, BRREBL B~y v FEK (m®) B o4hTr Py BEERE
Dy, ZEHCEBRORICE $7Vv5 5 RE ¥ CEERDEL LT HEEY R L,
F-31XZhbOiRED =7 vV EOEFHROREBO—FTH 5, EFAIER R E <Y
YIFRBET v EFLACGHBLTCE Y, ABTORI VB E D LLRLVONBETH T,
i, =9 VFTOEy FRIZESHK EVSTEIWEBEEHFRIALR 1o,
3B, BEFROEELIBBRED~ v v FABR IR S CoORMEEY S
BT, B LTI EDRAEWDO ~ 7 v F EEHFARCOWTT - el EERETH S,
WAFO =Y v FELEFHROBEIILT L Linh o 1edd, Fiu# 15 (£10) £ K2
T TOZEBEIBIBRIEIMETL, RERE LTHLLOH~Y v FEbDIci 15

Zrllir
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®
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Fig. 4. The relation between D and H of succeeding trees of
Sakhalin fir on uprooted mound.
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ERPHEE LIz ERRLTWS,

-4 2B~V v V EOBHFAO D-HBEFERTH 5, £Ho—ROLERMBTHS
BYAFy P MBS, 2L LURBRERFEREYTRLTEY, 2EORRE L F= Uk
INETHE GHRTERRSLEERBENE, 1960) &< H6Th, BRETOLEROEN
fedifbERE AL R otc, R ETHWHWE STERLIbinh - ooid, AR
DEoEcEL, D-H o R T hfend:Erzbhb, LirL, BEERH15em ¥
TOBATRHRERDVEATCIDER VAR SEREL TN, ChEBE 5 LERERN
RREBLI S TR, 2ARNCEIRERRR CEMU IR, ZoEPRE H=—-1.6806+
12.3785 log D (HBHfREL ~=0.9253, BEAMBGBE N=69) Th Tz,

4.3 B W & &

M58 5hic3EoFHK [Q1)], [Q2] 33X [Q3] DEEEXN (o, 1979) Th5., #*
R&IAVBOBHBEIR L EE EEFAROM, MR EOEHRAL ALK, RFTHEE
D=7 v FEDBRHFHRTH -7,

P
T [Q1] T /;Z [a3]
3 %
£ st Z. iz
3 Z 7
& S ézg l L |
(B I B | 1 [ L L I B 1 t I L i ! " P
20 40 60 80 100 [+] 20 40 €0 80 100 120
T a [g2] : Abigs sachalinensis
T
2 t Other species
[ -
= ST y T : Tree synusia
g 7 . )
s 5 /21 I ST : Subtree synusia
N . - . . , . . . , R S : Shrub synusia
Q 20 40 60 80 100

Number of trees
K5 3EoREAVREOWBERER
Fig. 5. Stratification diagrams of 3 quadrats.

HHMX L bEEBRO LTI V=Y ZREBLSBEILZONT, Q1 TX17H, [Q2]
21848, Q31X 18MELIZLALELT I XF 5, 7HFE, YF/F, FFhH~F, <=
42%, 1 X775, ~VFY, FErasy, ~UvFUIzFRENERELHLEBENLE LD
hic, . - -

ThE b F=Yrontai5E QU BIVC[Q2ERAKBCLBEGERD 68~86% &%
by, BBECTIEBECDERRLAL, —F, Q3 XEAK - BREAR XCERBO @
ERREAEEDRWIEEZR L, EHFERKIZEELTEY, Z0iH[Q1] & [Q2]1kix
FRRTH D, HXD Hnex, Dumax, HEHIIROE Y TH D,
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Huax 165 m, Dyax216cm, HE# 754, —FRF F= YK,

Hunax 152 m, Damax22.2cm, I T5 4, —F5ik b F ~ Y,

Hnax 240 m, Dumux540cm, FREGH 130 42, B b ¥~ Y LBAYZ 2 @68
7zps, BEEARE - EABIL P F =Y RA—FRCEH,

LAEOMEBE, Hnex, Dunex, 2D Z R OHEB O L [Q 11=[Q 2] (D #)—[Q 3] I A)
T, Q1 BX Q21 XEHF OB, [Q3] RBMEHE & AT hic,
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Fig. 6. Dispersion diagram of [Q1] quadrat. The introductive remarks

used in this figure are applied to the following figures.
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Fig. 7. Dispersion diagram of [Q 2] quadrat.
44 5 #H W &

K-6~81X@ U< [Q1L [Q2] BX ' [Q3] BB Lh-2EEOLBRTHS., K-9iT
EFBROFFELLBORI L F~Y OB @AE, EERB, BB S0 Lh—HEH
BTHD, BEBBOSH 2 —viHBE [Q1~Q3] L L ERECIREREOEALZR LY
7%, HEAB T QL 2B S v & 240, [Q2] BEs v A sk HOER YR L,
Q3] K EhEOEM LR Lic, BARBK Q3] KW HEMEABE YLD, 5v 4
L MOBEE AR LI, EHBEUX Q1L [Q2] LI ERBTHr v HET, kEX12[Q1] 2
(10.0x10.0) m?, [Q 2] 73 (5.0x 10.0)m* TH o1z, Q3 ITERE, MEKBL Lol b B &
FHEE DD, TOKREJLEARBE T (10.0 x10.0) m?, WEAB T 6.0 x5.0)m? & (10.0 x10.0)
m* D= DOTCTH-Te, '
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Fig. 8. Dispersion diagram of [Q 3] quadrat.
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Fig. 9. Io-area curve of alive Sakhalin fir in each quadrat.
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Pig. 11. Schemata of the development of formation stages of uprooted mound.

Type 1: Uprooting tree, Type 1I: Repetition of invasion by seed.
Lowering of the height of uproot according to decay and erosion.
The establishment of Sakhain fir saplings can’t be seen there.
Type III: Formation of stable uprooted mound. The establish-
ment of Sakhalin fir seedlings and saplings can be seen on it.
Type IV: Development of succeeding trees of Sakhalin fir.
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FRig. 12. Schema showing the establishment process of Sakhalin fir
on uprooted mound.
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Fig. 13. Flow of dispersion pattern in each stratification of Sakhalin
fir regenerated in [Q 1]1~[Q 3] quadrats of uniform-stand type.
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Summary

In the present paper, the regeneration process on ground of uprooted trees was studied
in the Nopporo forest as a case study of Sakhalin fir (Abies sachalinensis) in 1983-1984.

(1) In general, the uprooting trees of Sakhalin fir can be seen here easily after frequent
storm damages, because the ground water table is rather high in the Nopporo forest, although
the uprooting is not so peculiar phenomenon in Hokkaido.

(2) The regeneration processes after uprooting were presumed as shown in Fig. 12. After
uprooting, the height of root swelling lowers and the initial uprooted mound suited to the
germination and establishment by seeds of Sakhalin fir is formated during about 15 years on
the average.

(3) Most stems of Sakhalin fir saplings regenerated on such a mound are straight, which
grow up into upper stories in compare with others regenerated on surface. It is supposed to
be owing to the difference of development of rootsystems corresponded with the ground water
table.

(4) The MorisTiTA's I-delta index was calculated to compare with what they were alive
before about 20 years, in relation to the distributional patterns of individuals in 3 uniform
Sakhalin fir stands. In this point, the development processes of dispersion pattern in each
stratification defined were estimated as seen in Fig. 13.

() In views of regeneration, it should be noted that such a uprooted-mound regeneration
was an important mode to maintain the uniform Sakhalin fir stands and the compound storied
mixed stands in the Nopporo forest.
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BE-1 Py & R8EE o RIR &R
(June 1984)

Photo. 1. Selection-type stand composed of
Abies sachalinensis (Sakhalin fir)
and broad-leaf species in the Nop-
poro forest.

FE-2 P~y EEIROHRR
(Nov. 1983)
Photo. 2. Root system of uprooted Sakhalin
fir. Small water hole can be seen

in the pit. The scale shows 1 m
in length.
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BE—3 fHEH =Y v F Eo b Fv v BHES (June 1984)
Photo. 3. Saplings of Sakhalin fir regenerated on the uprooted mound.
The scale shows 50 c¢m in length.

BEE4 L, fiEoBSEEROERTS 5. BGGERT,
WL & Ty, (June 1984)
Photo. 4. Ditto. Saplings are growing smoothly. The stems are straight,
and the crowns are not in umbrella-shape.
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Photo. 5. Succeeding trees of Sakhalin fir on the uprooted mound.

BFE—6 MEH)~y v VP EFEHCLL—FKIKO b 5 =2 i@k (June 1984)
Photo. 6. Uniform-type stand of middle-aged Sakhalin fir regenerated on
uprooted mounds.
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BE-7 SIRHSTEED =YY ¥ 0 EkESRTB O - K= (June 1984)

Photo. 7. Succeeding Sakhalin fir group regenerated on the uprooted mounds.

:r.;! - T ~ "ﬂha\\' DX o m;.r‘:‘-fﬁ" e 0 o B ot w
BE—8 REEASICETEEED <Y v FEFEHO L F~ Y ZEA (June 1984)
Photo. 8. Over-matured Sakhalin fir regenerated on a uprooted mound in the

selection-type stand. The scale on the root shows 50 cm in length.



PR P F ey MRORLR D BRE R (FRR)

835

th o HEET (June 1984)
Seedlings regenerated on a convex-shaped micro-relief on surface.
The scale shows 50 cm in length.

Photo. 9.

U X O RIE D, aERE RT3
2N B ¥ =2 P (June 1984)
Sapling of Sakhalin fir regenerated on a convex-shaped micro-relief on
surface. Most of tree stems have been bent at the base owing to the
snow cover and the arrest of development of root system because of the

FE16  HAORKERE LT

Photo. 10.

high ground water table. The scales show 50cm in length.



