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Damages of Japanese Larch, Larix leptolepis, caused
by the Eruption of Usu Volcano

Report 1. External Damages of Stems
By

Hitoshi IMmacawa, Shigeo IsHIDA
and Yuji Tajma

B x
Lo b U 3D I sereecvvcnetrnnnieetconetoninietiontioeiosttiseniosassitsstttsssssttrsercsetssntacssssansases 210
T - R S L T 211
BE FE M ceerereessesteriiin e e a e 211
BEETSHBD I vvevveeerrstrmmttitiiititit i sttt ettt sa s 212
LT b - = 213
III. F8 & A& IR «overeereeerreorrmnmoneeonrint e e bbb 213
1. 4 BB BR eeeeereri s 214
T~ S - T ISITTIT PO 216
3. e B BR (1) ceeeeereerr et 218
A B BR (II)  coveeevernmerommemene e 219
IV, $B & B BT orerscestomimiiiiiiiiitiiieeie et s e s e s s s s s 224
1 BB LG cooerrerrr oo e e 224
D BEIE D JTIE ceeeeeeveresecessetnt it et 225
Po BB OER AL ceeeeeererreennei e 295
V. 56 30 D IG sreerecetetnttntiiiiitieiotiiotincniotitotietuioritiistietititittiscatitstinsititatatotanins 226
VI - L P PP T 226
VIL # - TR 227
VIII. ¢ 5 T S PR RRERREY 227
SUILIMATY ++¢+++++sesssrnreesnnnsenrttet et e oL eee et b e aa st ee st e n st e et sttt st 298

* 19787 B 31 H%HE
LR AR TREENANBERE
Laboratory of Wood Physics, Dept. of Forest Products, Faculty of Agriculture, Hokkaido
University.
ok REERBER
Dept. of Forestry, Nagano Prefecture.



210 JEERFRFRHBRARBE $37% H15

L & C &I

1977 FDOBHRIVE K X T, TORTDMOFHRIZA S B ELZTc, WAEEH»D
ﬁﬁﬁ%O%%%ﬁﬂmﬁhﬁb6h,ﬁ%(@%ﬁ%%#ﬁ%éhfmé@~&ﬂlmJ&
17~20, 24, 26),

ZhOOREC LD L, RROBFHFOFREIME LIHAREDERC IS0, KA
RECME LI DORFELEIR I B0, K ELHEB LALK X S530, ©3D
CKRBEhD, ZOHRTH, KEBCIZHEEVRIZLY., KB IAHROHEEOEE
GREKE, BE, B CHAHREC IS TRED, TOREBOMBIIEE, Kith,
BOBHPLIE, IOCRBRRETHH, T, BENCIIY T < Y BRARE LA X
EEZF T3,

TDEOKR, MADEEDOERBIN L VELMCIL - TUIWBN, ThLIZWLThHER
DOHNMPLBEHFCOVWTTH Y, TORBWT, TibOEBHBCED X > hEF8I 4 L
ONEDOVWTERELSTHEOEETH Y, KHFHAOUIEI S EOEENREI NS, ¥, E
WO DFER, BERIGHBRCHI - THARCEIhILIDTH Y, BHEOLBITIEE
CL#ET 25, HxoRkgPHRROBEERELFMCD T2 LT 2780,

PEDX57sidh, ZELI— KOS~y ERL, ¥ TFASNEEOEEBLYHS
BEL, TORCEZ CRHINRRALFEEROMBORRERARBLEVIERDOL Lic
WRCEF LIz, &8, ZOWEOBERI T TETFROCHE LTHDD, AHRETFROM
B U220 7 =V EROABOIEELERBEZIOCBEEL, R LLIOTHS, FHD
DRER, TiobbHRMOBEERKOFHM
COVWTIRFIOB@mE Lty

k%,%ﬁu@k&lﬁtotwm
F£T7TA»L 8 A UTiebhic, £0
fodb, BMAEROKBNcEEORBRAE
BN, BAKEBIILR LA - TV B R
ROlHIL, RROHEEITL X v EENT,
ZLCRENRI DL LTRET S Z &8
ARETHD, IHIIT, #F <Y OEER
B, FREOHER R EcowTomRAd
BonsZ XIS, R, 22T
BOhCEREREBET SBCIBRTERED

fOBEROEECOWCHEE TS Z &8
BETHA 5 Fig. 1. Location of the forests examined.
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I. & & K &

1. # & i

MM ORI T, HERUOILFE AL BT 5 ALK CHA Y ED D Fig. 1), 4 » {0
75~ (Larix leptolepis) Etkitiw #E L, Toigh bz #E Lic, #HARIEL
WIHELTW50T, BMKOBERFALEZLTELEZLRWEBbRD, s, MK 4R,
A3 10 em DREIR 2B - 7o (7, 18, 17, 19, 26),

HEMD 4 7 FFO@WE % Table 1 1T, kNI ER LR, 7, 15, 26, 2858 TH B, LU
TIL, MEICEST, ZTnEhEGK, Bk, ek O, sk (I S EamcrEs s
LTS, Abkabk ) LshfEsttch b, MEOR S XEE T 3MERT, IEERILI
E LT\ 5, AFRERHC M PR LT o KILKIZ 10~12 cm f2TH - 7opd, BT K
BRECLBHEDREZLNHDT, FHCAREBEKEIRHATSS,

Table 1. Outline of the four forest lands investigated

Forest : younger young ‘ adult (1) ! adult (1IT)
Topography | inclined inclined ‘ plane ‘ inclined
Direction of inclination SSE SE ' l SSE
Degree of inclination 10° 15° i 18°
Amount of ash? (cm) 10 12 10 ‘ 10
Sub-compartment? 69 68 9 20

1) Examination in August, 1978,
2) No. 4 compartment, private forest, Abuta Cho.

Photo 1. Bowed larch stem.
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ek, FAELEKRMITXTREKRTH S,

2, WEEEOIR

MR DBELF DN BV L » CEorh s HEhTws 6, 7, 10, 17, 20), L Lig
D5, HEOMIRIBIIETRFNOERIHKE Liceh, WTFbicEzHZ L
R, Fhilk, Tz Tils (ER) oBRCKETER L, #HEAZEHRA (Photo 1),
iR A (Photo 2, 8), BIRARD 3Dt BZ s Lz, i, ABHAEEORORILV R
OFEEREELSZ L L, XL, TOEFRCZUIUVEHEERMLL DL, FRED
AbhinwdodaEThtns, EHRIHBORRCOVWTIILLEE IR TV, Lk
DT, EEREVCHIAHBZEYNESPMBEODD L TATHDH, AHHEHFARLRL
WEREATABERLD, TOXIRFLST LT LT,

¥t HEYZTAHOBBORECOVTOHFERIILELBONILH DT, HELCDH
fo o TIIEE, 3icbblEofEounwTiz— il ler - 12,

Photo 2. Broken larch stem with the Photo 3. Broken larch stem without
breakage portion. the breakage portion.
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3. Wik - AERE

BEHACH S » 7+ I T CHENGAL L, TOMSHEEE, T ¥ HB#EE
HINTEMLE, WEERBIRR T, $EAIXlemn &GN, ThHE2cm E\EHTHZEL
7o, BB 12m ¥ CHMEATELAE MEROZ) BB TIIT, MELL, BER
2m B EoBacit, FRULDOESEOWTIEZOHEORE ISP ELRE LTHAIL X » 12,

HASBE LTV HBAIE, BHBRCE-T vy — 25T, BEYENLE, B
fLEE HBRROISTKRERT —FEHVTWEBARREMIARTETH - . TOBE
wit, BELLERBET 2 coMy—CrEEC Cm), ToMARRT 5EhERE T
B, BICFOERYUBCENL, TheESWTEREY L, BEXEH L, &k, W
ThoBETh, ERBOTRILIOR, HEH THBRDOROVWTIIBERIRDB -
fe, o, BHRBRCOVWTRZORRLRD, BHOBEYRT—O0HKREL L,

FRAOFhNETORE LUTCRIThEI LS SWECEM LA, i, HTh
DETORBERYE Y, HhoBERE L, FThoERR, HROERCRYSFLLFE
HBopE L L2HAnETEHT, LOERYNBETHAR -, Tho X b LoBBRIEME
LTVWABARRLORILAEL, BHETRDL, FFLTvinvBaeid, BECEDT
WA OHEERBIIBDTELL, BLALDDDEOWTERERDICEL M1,

HFRERCOWT, TORGERCANTLIEEOL, ThbbBRELRD, LrL,
ERLEL 3 hBHCTHEYREAERMIBL0RBE L, LT, BREsEK
BHH N o LRERIT L Ll o T, ,

TRTCOBEROKRAMLBLEERCESCTED, LROBEMBEE T, BBRHRE
M¥ X OCHARRER % #iv 7,

BEROBEHALAE L, BERIB®ROM - CWBHA%, RS SROH
hizHE% 8 Ry TRk, Tho X b koG VW-TWBERTRThoF S
BEHLE L, FOB, fihiBRoMfTwaFARThDOFHE (h o EiEey
BT - TWB) BB TW2D T (Photo 2), BT WiIFBROBEF I A
OEFE@DOEVTWBHFRE L,

FEIL 197847 A 8 AT CTitiebhich, oK HTHEARCELRZDLND
DEIDROVTHRAE L, TOHEABLRLEOBCIIBL Y I, HEFHTVLSH, »
RO AN, FRERLEN LA,

HI. M E & R

7, FFEKOEES Table 2 WiRT, Ei, Wi, AEHEE, FHEAE, BIU%
AEEDOLFERCTHOVWTOFHME L BERENRINTVWS, ik, THEEEVREORK
CHREIRTVSD » aRORERHERLERATETH - LAERARTHD, LEHLT, £
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Table 2. Outline of the four forests investigated

Forest yeunger | young adult (T) adult (II)
Stand age (year) ; 7 15 26 28
Area (m2)). 400 400 630 : 2200
Number? 89 44 69 285
BHD (cm)® 7420 14+3 18+7 17+4
Tree Height (m) 50+0.9 (39® 10.5+1.4 (11) 125+3.8 (14) 13.2+3.3 (67)
Form Ratio® 79424 (38) 8018 (11) 103+28 (14) 8819 (67)
Damaged - (%)% 100 : 100 91.0 90.5
Recovery (%)) . _ 87.6 .68.2 719 53.8

1) Examined area in each forest.
2) Number of trees in each area.
3) Breast height diameter:
4) Tree height per BHD.

5) Number of damaged trees per total number in each area.
6) Number of trees with new leaves per. total number in each area.

7) Average and standard deviation.

8) Figures in parenthes show number of measured trees.

DEBELEDEBEL PTDSDTH S,

BRI 5 ORI RED RS A BEROHASA L HEARE LTRLTH B,
BEARILAENREDS 0% P ETHY, WFhIBEALBEEY SO -ERITHD, Fk
XETHENE G, COFKERIIN T <Y OEEREYRT 1 o0BEL I3/ 5 528, #

%ﬁ&@%ﬁ#&@ﬁiﬁlbi%fébﬁo

DED X3, BENLERIBORDY, HEOEBIBDOTHMTHY, Thiamb
TR XL CHMeAERRLEENCTL, Bx 0o CRBEBLRLETHS, Thig, M
FTeRGEk, Ewmrk, ik 0, Lk () OB b hcBRE BT Lied 5,

L 5 #® =

FEMOEE L Table 1 K REhTEH THBHH,
BB, ZOWMHBLET S REO Bk 10 A
REIRLBREASE TS, i, THIREICE
LTWw3,

g H 5 <Y OFEFREOHMB AL RTIod, RE
WA HRE R S 50, SRR s RREEER L v
fo (Fig. 2), B&REITNTEMLTHD, ZLAEOH
BRAHECH-THEHL, VhbdsSERZELTH
5, BKBEHORRE Photo 4) R WEERTH Y, H
BOBETIRE -1 @Dbhic\, ¥, PETIHS
2, FRARLRAOLhE, 20X BAROREERI

BRI 18 BEM LicEwit T

ey = = ——— ]

W

Fig. 2. Belt-transect in the
part of the younger
forest, showing the
direction (left) of
breaking of dam-
aged stem by -e.
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W e Ao A TN
Photo 4. Bowed young larch stems by ash fall soon after
the eruption. Taken by Mr. T. SUZUKI in 1977.

Sem 26 10em e THM L, TOFHMHILTem THo7, BEIL39EAD L Dicous
TLAMETE I ho7end, 30mAab66michicsTHH L, PHEIZ50m Th-1e
(Table 2),

Table 3 i, BEHWENOZNZHOWEBEY RT, EHERBCHTLEBEERDOM
BRI, BRI 80%, MEKIIN20% 1EL, FRRZBEDTHTNTCHD,

RO 80% %10 % WA DT EERIZ 7 em, 32 ADHAARTES I EHB ST
51m TH%, Eill LIBBROM 7 -5 120 &L, 2OFHEELLOM ThD, FOiw,
B Lick o, BHOEOHIMEICE LT3 00%<, STRCH Lg% LT
LR bR, ¥, TORBEIHER LcKUKRTCHE LA, 20853 RTLE 5T
530, fihTLlE->TWB40REEnkh Abhi,

MAEROGHLLLMESID L5, BRKICX VE#IIThILDIIHE Disw, *

Table 3. Measurements in the younger forest

} Bowed i Broken ! Fallen
Frequency (%) 1 78.7 19.1 22 (2
BHD (cm) Pt 742 6+4 (2)
Tree Height (m) 51409 (32) 49406 (5) 39+12 (2)
Form Ratio 76+10 (31) 76+7 (4) 80+29 (2)
Height (m)V 1.60.9 (18)
Diameter (cm)? 6+2 (16)
Depth (m)¥ 1.0+0.2 (57)
Recovery (%) 94.3 64.7 50.0

1) Height of breakage portion of broken stem.
2) Diameter at breakage portion of broken stem.
3) Depth of curve of bowed stem.



216 AR EEREERMRRE H37E 15

hedHboT, ABETIH20Z OL0RFHERL T, T, HEREEHAOWEE
@%lﬁﬁ%ﬁé(ﬁtfbb,ﬁ%m%ﬁ@%ﬁﬁ&%hm<bo%n&,%mﬁwﬁﬁﬁ
DBELRERELE V, COFBROEIRIEBEC I > T TLES DL BETIL

EThTWw3b0ERbh%b,

EHFhNE 3L 16m ThsH, FHBBLEMCHETSL, ThEEOR 3% I
blen, LL, BELUELALOZLTHIFTHD, ThieiiALtOTFHEREL

RT3 «GRTHD .5 FXDOFHFTLORSILL0Om
THD, FhickDEBEOK20% CBEFRL, Lk
T, BRI ZOB ED 20~30% < H VWO THAIE
ELXBRETHHH, ItB, TOFHhREEDOFHEIL6cm
Thob,

SEOFER XRIIBHTEL, 0% FEVETH S (Table
2), 2L, BEREHNOFR XTI, OHENDSD
(Table 3), WA TIRXIEFLEL, LD M% CFRENR
bhi, FHRATIE64Z BEERY, i, BRRKCLHF
kEREOh, &fE LTRYBAOEFNOBINHED
Fohs,

BEAOBESLNOHRE &% Fig. 3 wrd, £0D

T4% (1B, 21% EERC, 6% XEHEK, Moy, Fh
Teh LTwik, ThistoRRcde @ bhisr o1,
Lichis T, HEOHMIHIBOEMS
i (Table 1) & &IUDOFH Fig. 1) &
B —-RLTCWbEE 25, L
Lishih, ThrBEENTRERE T
BERENES, OB OWTIREBRR
~5,

2. E B K

(")

-~

-
!
/‘

Frequency
N
(lD _

-
()
V

7

SE S SW
Direction
Fig. 3. Direction of bowing
and breaking of the
damaged stems in
the younger forest.

T—

BRI A9 13 B A Lokt

— .
WF AR EShic (Table1), = ——————__1_4——y///

2

DEKRID EFTITE LB IND 5
=V HWENRD D, TORITERN
FoTWwWh, THOMBIIAKFARELT
Wh,

/T

) Fig. 4. Belt-transect in the part of the
FAEROBEEDOER LR TIDIT, young forest.
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AEHACHEREE S 517, TOBBREEREKKREBNR%Y Fig. 4 ©rRT, RGP HESCS
CRLR, BlMARDOH7 -7 RELSESTVWS, 2AEROWEERIZ8cm 25 18cm
Chico THEL, FHEXM4cm Ths, BEIbTHILEDLORDOWTRIETE K
CHBN, 85mMhdb 125m FTOLONRS D, TOFHEIZ105m THH (Table 2),

Table 4 B S X 51T, £FTEARDH 30% LA, H70% ZHBERTHSB, HR
RZIARLBRELRES 5T,

Table 4. Measurements in the young forest

Bowed Broken Fallen
Frequency (%) 29.5 68.2 23 (1)
BHD (cm) 1343 14+3 -
Tree Height (m) — @ 104+14 (9) — {1
Form Ratio — @ 80+16 (9) — (1
Height (m) 49421 (30)
Diameter (cm) 10+3 (29)
Depth (m) 25406 (12)
Recovery (%) 84.6 60.0 — )

EHAOEHBWEERIZ1Bcm THBH, LxL, TOEFBOIZE A ETTHK MK
cELhTHRTWieh, ihTLE-Twieb L, b 1 EZoBlMRe oW ToBERH
BENKRBERI oo, Lo T, BRBIIREATWRL, BHlB®RO7 73t X
&L, XOFHERL25m THS,

TRAPEERD 70% B bE LD, BRENHEML, ToORMREED, Hor
AfeokicdBbhs, TOVPAREERL 14cm T,
BHRALIKRE, IFOHBRIOVCTHEIAE S,

ZDFHEIZ104Am ThHoTe, TOHKREIZB0THB, é& B
FHFROBNL49m TH), MMcHETHETE g

BEO 0% Chtb, —F, BEINETELIAEIC o

SNTARBE, TOFROEIOFHLIIm THY, Th %20'

BEED 0% whled, LENoT, HRKOBE L FE 1:10_

C, BWARILI0~50%Z OFXTCHNIEEBLDBRETHA [}
5, XD DEROFHL10cm TH 5, FL
E SE S SW N
EFRERIINT0% TH 5 (Table 2), W ADOH Direction

8% ENALR, FRARTIL60%Z CRORBIBETLL Fig. 5. Direction of bowing
(Table 4), and breaking of the

damaged stems in

Fig. 5 3@ EHAFIoHBALELRT, BEERERCIZE the young forest.
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70% O3 ONREHLTNWBEH, £5ThbDdH5,
3. HMuH®O
COBERMOBEITETH Y, RFFEMES - TEL, HALED - THELSTHT,
BRABSHVWDLDTH -T2,
Fig. 6 3 RE OB EERKERARKEBR THH, HERBEE Rbh, BRI R
o BRCARNREEORCERRLRDOI S, WHEREZ 6cm 55 30 cm &IFHITIE
WHTEARL, TOVPHEIZ18em ThHDH, BEXbTH UARTOWTLHETE I
eds, 6m Ak 18m ¥ TORMICHML, £OFEHILI25m THS (Table 2),

|y

- e ® //'/(

Fig. 6. Belt-transect in the part of adult forest (I).

ZDORERCENTHDTEFRIPHE LIz (Table 5), *OHERKIL% T, GVHE
ERE 2 TVH, Sk, ERR TR Do kDT, EERKET S, EFEROF
BREERIT19cm T, ZOMEIL1l4m THD, Loladb, EFKELichoDikh
ik, TOMEERRLVPHEL VLN &, BEREELZLRZEIBRIOIF IR T
b, TDO X RBEERM LD OLUAREHRREEL TCELELRVTHS I,

BRIz 12% OHBERTH Y, ERHKRIVL ISR, TOREBERDOFHEIL
1lcm, BEIHbTHAXDOEHETH DA, 147m ThHH, BRIZ 111 TH 5, Bl
D7 = FRIBbRKRELRY, PHREL38m TH2,

FRAROHBERIINE0Z I EL TS, TOFHREERIZ19em, HE2112m T
BHY, FHYRKEI THS, @, BHRKOBRIEOFNKRECESBLORBHM, 22T
BHOERTHB, L Lkds, BREZRDZZ ENRTELHERIFERCAL, 0K
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Table 5. Measurements in the adult forest (I)

Bowed Broken Fallen Normal
Frequency (%) 119 79.1 0 9.0
BHD (cm) 11+5 1946 19411
Tree Height (m) 147+35 (5 11.2+20 (4) 11.4+46 (5)
Form Ratio 111+20 (5) 119+19 (4) 83+32 (5)
Height (m) 101+3.3 (52)
Diameter (cm) 10+2 (43)
Depth (m) 38+16 (7)
Recovery (%) 87.5 62.3 100

EE Ui b,

FhoEX0FEHEIL101m THH, FHEED 0% /o)
CbETS, BEORENTEL4KCBIE, Fhil o
1 36m T, BED 322G THDH, LichisT, T §zm
RCHBED 0% U EDEz A TN EELHRET g
H55, FMOEROTFHMEIL10cm THY, ElALE W

CThb., rﬂwrhj

LHEOFRERZN TG TH Y, BEWHkEARED N NE E SE S SWW
fBCHB (Table 2), BlADER %2590% ¥ TH Y, Direction
— AR 60% TH% (Table 5) T ronking; of the
HEOHMAHBEEA L Fig. 7 wrd, K FE damaged - stems in

. the adult forest (I).
frizdds, dLBEUANADTRTEOHBERRORD, L

Liehih, D0 60% B EREEEEEFLTW2ORELNS, ks, FEHRUZTZ OKM
OEERMELTV3,

4. H M & (II)

4 ODRBERO I TIXLOEE, FAEARELIRKRT, Kb —FS\, ZoBEKMIIT
EAHE B B A, TOEHO—HMILFHEMTH S, FEH - T10m, Lh & EAHICK 250 m
DEIDOERMTHD, CORBACHERH T 110m (FTieb bR BENOLKEE T), B
20m OBPEMAHRE Lz, FAEMOKXEIIHEERCTESH BEHEML TR, EHFiHEK
THDH, EHOMBIIZEIC - T B, THOKBILL i Pk 38 2 D B 53 AT
Wb,

FEHMANOBE L RTIDI, 2 00HFRKOBBREEN & KARAENY Fig. 8 & Fig. 9
wmt, Fig. 8 iz k0P e 414, Fig. 9 iMEABOBICHRE S hic, WTFhbit
BARRELRDh, PETCIHH0REBHARLHZ, BHARORMCIMEOHEHELHDL
Dhbb, ¥f, FERLELRSD, '
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Fig. 8. Belt-transect in the part of the adult forest (II).

\

‘._.__.

4 o -

-0_. \
.-0‘

/ N

Rig. 9. Belt-transect in the another part of the adult forest {II).

) BEERMNOUBREESANY Fig. 10 kRd, WNEBERX8cm b 30cm ¥ THhiD
BAHLTEDY, B, HRAEEOFARITICfAbh T ERRLTWS, B
BoE—21316cm LT ARRELNAH, £FHERI17cm THS (Table 2), HEIH
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D Total
201 ' Bowed
>(.I') - Broken
v Normal
c
[ 1]
3
o
py 10
-
w
[
16 20 24 28 (cm)

Diameter

Fig. 10. Frequency of trees in each diameter class in the
adult forest (II).

A53D1DLDEDOWTHENETH - 722y, Thd 5mad 20 m ¥ TIEFICIE 4 1 fH [
#RLI, ZOFHEILIS2m ThHD, s, Fig 0 i3 HEEHMBEOHESHLTRINRT
Wb,

Table 6 X HEEMEN OZPEELRT, BWHAKIL10% OHERKRTHS, Fig. 101 kh
&, BRAROBSERX10cm 75 20cm OHARSH D, Ucm BOLOR—BE W, £,
SE#HMEL 15cm THS (Table 6), #EIL 24 KOB@# AR OV TRETELA, BMNLI2m,
BKI2200m Cho7, FOEHEIZI3IM THD, =D 2UECHOWTRDIEHBIE
13100 TH5, BHEBOH 7 -+ XKELKRDY, LOPHEREITZ 43 m T, KREKDIHREKR
ThoTe. TORIE IXeh o1, EHBAKLUKFPCELR T, ThTLEST

Table 6. Measurements in the adult forest (II).

Bowed Broken Fallen Normal (1)) | Normal (2)®
Frequency (%) 10.2 79.9 04 (1) 3.2 6.3
BHD {cm) 15+2 17+4 — W 26+3 13+1
Tree Height (m) 139+1.7 (24) | 13.8+2.6 (15) — @ 17.2+33 (9) 9.6+1.8 (18)
Form Ratio 100+10 (24) | 9118 (15) — 66+9 (9) | 79419 (18)
Height (m) 8.8+2.7 (227)
Diameter (cm) 1043 (215)
Depth (m) 43+10 (27)
Recovery (%) 100 455 — @ 100 61.1

1) Trees without external damages, more than 22c¢m in BHD.
2) Trees without external damages, less than 18 cm in BHD.
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WHELDLALhT, TDX5d oz, HEOCEM I ACH > Tk b DS BDL
hic, ¥, REOEM T HCBH LT 3BEDOLOREALEDEHRBITEHE VT
(Fig. 8 & Fig.9), ZD X 3 mRBTHEL OERRBDHOR, MSLIrDERNTRbRATVS
borELZLNS, ZOMBOBBRCOWCTRIIERCHOLNBI-REEZATHS,
FHRAZEFCERAOh, EFERDRIT0Z KHE LI, FOREHEZL 8cm »b
28cm ¥ COMBEL, BIEAOREDOIRX16cm BOLOTHB (Fig. 10), Lirl, £
FHBWBRERI17cm ThH 5, BHRAHETETSH-
RFRRIBTRC I5ETH D, LIFERFON 7% :/.) _
CBERPol, TOFHZISm D 180m TH
b, FHHBIEIL138m THB, 015 KKLOVTO
HREDOFHE LRI THS,
FhonEROEESfiN%Y Fig. 11 @&+, 4cm
25 18em btz » THAM LTV BA, 10cm RO
DHELL S, 203D 1LUEREHTHS, [Wr] (Lﬁ__
ZOFHERLI0em TH Y, EHigH, HEHk O o 4 8 12 16(cm)
L2 FULTHS (Table 4 &£ 5), ZOFhoER

Frequency
~N w

pury

Diameter
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_Summary

Forest trees were damaged by the ash fall of the volcanic eruptions of Mt. Usu in August
in 1977. Japanese larch (Larix leptolepis) was damaged very severely compared with Ezo-
spruce or Todo-fir. In this study, thus, the damages of Japanese larch stems were investigated
in the four plantations at Tsukiura near the Lake Toya (Fig. 1, and Tables 1 and 2). The
examinations were done from July to August in 1978 (Figs. 3~6). Belt transect method was
also employed to show the appearances of main stems examined (Figs. 2, 4, 6, 8 and 9).

The results obtained in each forest were respectively mentioned in order. In the adult
forest (II), particularly, the more detailed results were described because 285 trees were examined
(Figs. 10, 11 and 12).

Based on the external appearances of main stems, the damaged trees were separated into
three types, bowed (Photo 1), broken (Photos 2 and 3) and fallen. And the normal trees of
which stems were not damaged externally were distinguished. The percentages of the fre-
quency of each types were calculated. The damaged trees attained more than 90% in all
" forests. In the younger and the young forest, normal trees were not found at all. The most
of damaged trees in the younger forest were bowed, and the rate of broken trees increased
with stand age (Fig. 14). At about 10 year old, the rate of bowed trees became lower than
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broken ones (Fig. 15). Generally, the diameter of broken tree was larger than bowed.

The direction of the bowing and breaking of damaged stems was examined (Figs. 3, 5, 7
and 13). The stems of which the directions were similar to the direction of the inclination
of the forest land were frequently observed. However some were contrary. In the adult
forest (I) which was plane, the directions of each tree were considerably dispersed. Judging
from the studies about fallen snow, it is apparent that the local development of crown is
a main factor for decision of the direction of bowing or breaking. Therefore, it is concluded
that the relationship between the direction of damage and the land inclination is not direct
but indirect. While in the younger forest, it is considered that the movement of the centroid
is a main factor.

Since the average diameter at the breakage portions of broken stems was rd. 10 cm, it
is supposed that the breakage portion corresponds to the transitional zone from juvenile to
adult wood in stem.

The rate of trees with new leaves, which indicate the extent of recovery of damaged
trees, was decreased with stand age.



