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v, -/ EMARBRITIES AOREIC L 2REL D 5177 1T, BICEIMEBERIZ OBRORE
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@® RBZE¢ Sounkyo ® 1= Tokachi-Mitsumata ® 4% 1 Kanayama
@ JtR# £ Kitami-Takinoue ® &/ Tomakomai

Fig. 1 BEEHOIMH L FEMOME (FEF, 1959% 1)

Distribution of blowdown areas and study areas.

Table 1. 1954FEBEFHAEE LEBERERNRSHERR, 19594L )

Volume of blowdown trees caused by a severe storm and the typhoon in 1954.

(BfL 2 T8

i " Bl & Soft%ood ﬁ mHarE%woodﬁ Ti-lt’al
B %& # National forest 61.341 20,810 82,151
B B # Prefectural forest 6,105 2.737 8,842
% @ i Others 3,473 2,325 5,798
i Total 70.919 25,872 96,791

HE:ZD5H5 ADKERIC X AHETIEF 4.593 FHIZT E V.
FAEHORERIX Table 14 (TR LTH D,
Unit : 1,000 kokx=118,000 board feet.
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RKERLBFIARE OFIERGEL, TOWRRE N
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St WHEH 850 m, ABBRHOBER I —H+ L
TIEELTH B, T OISO BEC %ﬁH1|rh;ﬂﬂ}??777b7Z7
ERI N REAR (RESMRER, 1950~1953F iz %

=]

AL
CBERIEADND), RERED BEEHHINAKSE K BB
L7/ / Bowdown. area

% Fig. 5 (%8) K—HELTRLTEW = Zhd:
bbhdldic, =V <Y iIHBHARENRKT, B
RBIZELTWBLALNDD0REVR, ZhizH
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B O R AR I Y . R L7 A
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ZOEMEIC, Fig. 4 IRL72ZT&< 50x100 (m2) DR Sounkyo.
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(2) 19564
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ZABERDHDDC, ZhEFOLERRBZ LT B,
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Table 2. &TER OREFHARK—FERREH

Number of the trees of various conditions in each sample plot at Tenmakuzawa, Sounkyo.

HE R [HEX(%) & =
i %a d'S’L trezz T;es P':r cent B)ii‘\;wdo{v%'J t ZES D:Celacjirﬁ t:l:es Old Tf)";al
X nding attacked | attacked notr stumps
Plot| D] 2| 3 D 2 D 2 D 2 3 I 2 D] 2 | 2)| 3)
No =YV | FF|BE =V |FF|=YV|bF|=V | PFBRE|=V| PV |=VIFF =] FEE
<=V | =V | B | =V | =V | =V | =V | =V | =V | | =V =V | =V |V =Y =Y | E
I 1 5 0 14 1 93 17 26 7 0 0 0 0 2 41 15 0
I 1 3 0 2 0 67 0 36 9 0 0 0 0 6 39 18 0
i1 10 8 1 7 2 41 20 19 1 0 0 0 0 1 36 12 1
v 21 20 0 4 2 16 9 13 2 0 0 0 0 2 38 26 0
A\ 28 16 [¢] 3 1 10 6 5 6 0 0 0 1 6 37 29 0
VI 33 16 11 1 0 3 0] 7 2 0 0 1 2 (0] 43 19 11
VI 40 | 21 10 0 0 0 0 2 2 0 0 3 4 0 46 26 10
VI 45 33 13 0 6] 0 0 4 1 0 0 0 1 Ol 50| 34 13
X 38 42 12 2 0 5 0 3 0 0 0 0 0 1 43 43 12
X 15 29 28 0 0 0 0 3 2 0 0 0 3 2 21 33 28
XI 25 51 4 0 14 0 13 5 1 0 0] 0 0] 42 56
XI 25 78 1 [¢] 4 0 16 2 1 0 0 0 2 42 82
5 282 | 322 89 38 6 12 2| 147 39 2 0 4 ‘ 11 ‘ 22 | 478 | 393 91
BER(%) = (RER/AEILAR+REAR) x100 1) Ezo-spruce, 2) Todo-fir, 3) Hardwood.
Table 3. BEEFIC L 2BHERBL IIARBE & OBIR—KBRAGM
Percentage of the standing trees attacked which are classified by an apparent
form at Tenmakuzawa, Sounkyo.
REARK R E R B E A K =E3
ﬁ’irrf 18 iz No. of No. of trees attacked 1&;@
species Form S?:_ggie (11 [ (2] (2) | (31| (3)2 | (3)3 ] (3)s | Total [Attacked
#& 8 # Uninjured 304 |11 l l 7| 3 ~ 44 1 | 26 9
==
. 8 & Leaned 9 1 3 2 6 67
Ezo- || 8 4 2 1 1 2 100
spruce Broken off at the top
BT 4 2|1 3 75
Broken off at the middle
% & Injured 1 1 1 100
Total 16 2 3| s| of 2| 0of o] 12 75
Total 320 | 13| 3|12| 3| 2| 4| 1| 38 12
f£ 1B £ Uninjured 318 3 3 1
PV
& # Leaned 3 0 0
Todo- |48 | 1 4 2 0 0
fir Broken off at the top
in 2 0 0
Broken off at the middle]
| % £ Injured 3 1] 2 3 100
Total 10 0 1 2 0 o 0o O 3 30
Total 328 [¢] 1 5 0 0 0 0 6 2

* Fig. 5 b UNCAK S See Fig. 5.
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Position of the standing trees attacked

in 1956 at Sankakutenzawa, Sounkyo.

ZN5H (1) BERE (2) oFicg» Tk
WIRBIZH Y, 72 (2), (3) OFHE, T
NDEBMITIRL 72BN R D e Tn T B
RGN ADT MR TII R BERNED S
HTigv, Thic (3) DHFEE, Bflick s
NXIGROEIV LILERE, T7cbb SO X<
DIABWRO= < VICDAREEREEL TV
%,

EASRERILO S O, BEREITRT=Y
TV THDBHN, WTNIERENTOME. Ticb
b (2) OHEICBLTWS (Fig. 7).

b) BEROEME, R BHE

b F =Y OEEREIDIRLS, RERT=Y =Y
D 1/6, ZARRTEE BEET ATy
(Table 2., 4), BEROEBIT—TEIEHDA
RETIELBITHzDTEY, WHUB LW
guzA BN (Fig. 6, 8) TN L VLA,
ERREACADNB L S, RECL B8
LOPERERES T TV D 0BENICHEORER
EAEINTWRL5Bbh5, $2AELS
BHRBEHEL OBFRE LB E (Table 3),
=V =Y CIHMAR, WIS 1»0EEE 5T
VBROBEIDIIOMN, b F =Y TILEDER
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Distribution of the numbers of trees by
diameter class in each sample plot at
Sankakutenzawa, Sounkyo.
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Table 4. FFAEXCHEBEMASE —=ALJRREBM
Number of the trees of various conditions in each sample plot

at Sankakutenzawa, Sounkyo.

= S oy S =
HEX Standing trees Trees \Per cent Blowdown trees Dead Old Total
g attacked |attacked trees | stumps
Plot Dl 2] 3 1) 1) D 2 2) 2| D 2
No. | =V | P F |RER|=V =YV =V =Y =Y <Y F FeY|F F=Y|bF=Y| =V | }F |[LEEE
=V | =V = | =Y

I 11 18 1 6 35 10 0 0 0 27 18 1
I 12 15 4 2 14 6 0 6] [¢] 20 15 4
I 18 38 4 0 0 1 1 1 1 19 41 4
v 28 32 1 0 0 0 3 0 1 28 36 1
A\ 18 19 0 0 3 2 0 1 21 22 (0]
Total 87 122 10 8 8 20 6 1 3 115 132 10

1) Ezo-spruce, 2) Todo-fir, 3) Hardwood.

BEECREV, LU=V =Y DBRETIHADEBER. Tibb 3 ELic BERTADIR S DI3H
EvIRrNTV 3, o, KAEMAICERIZIN L -BFIAR. BERLUMNIEEL STt
v

AEMLUOMIR S WEORER LRI, JUIAROHBEELRL Thiz, HEBOHIRNISHERIZD
WTiE, AR IR TV, M EIRIECER (4 516~18H, F23~24H, 5711~12H
D3ETFEENT VB 20T, BWOMCETH-CBEEARRACREER L, ZhbIUTLAETN
TERBEORBIC L 3FEE I TV0T. 20k 3R 728 2 EERIARRVOY vy <%y 7
S BVIREAAROEOMK T, YEOTAREORAEI  KAMBZATH 2L 5 Tho. A
BOZEE, HEEFELA L) ORARRAEINTIIYEE CH b I ENHRE 2TV 3
7255, ZORERBHE DFREROFREL 2L AT, IHICKBERABRMISIIRPTRL-L 512,
BERIIEERICT TICRBET I FEE I, Lad T YE: CABIATCHELI S FIC X
DT, TOMACRIBESEFANREORER LI ICBbNS. I3 RERCHEE S 71
DOPIZIBEARCKARATECTFER L FEFETHEBEL IV 72225405, 20X 5 Ik T b ik
% OWERENLDN T2,

LERE6~T7 ANELDTER, HWHTHY, ZHAHEORERLROHEIEIC 1R BB HOIEH
Bhd. BRIZZOHMOER, SWZL2T, 8 ALAE TRERDHELTLALEREY, BEL:
72T TIRBEARL B L OB NRELREIZH DT, ZORDEEORANS N, FrMKicieo>THnb
—FHICRELLDT, BERED2HRBORRICLZBEL RREOLINIHBLITHD, LALE
BiCiZB 1EAEOEREICLIWERLHEL TV,

(3) 19574E~19584F

Fig. 9, 10 KRL =X 512, HELSIRBRMANITIZE A EBEOREL RIeHDDT, Rl %
DETLE D EDTHAEL, EHIKFKICBRS & I ITETERASHIRFHRER VIS BELTIhEE Ok,

1957TFEFRBRMANIZIT, RBRT=V <Y, ZMERTE L P~y RERZFRhb I 1ATOHED
REFAIIZTEL 2 LHEOM TS, ZOFTLOITITHEEL 2HEBTICIETIAEEORE
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Fig. 9 WABEDOFER (1957~1958F ) —KE R KR
Position of the standing trees attacked in 1957 and
1958 at Tenmakuzawa, Sounkyo.

Al

4 TTTIYee 8,
Blondown avea _F »

Fig. 10 SIARBEDORAE K (1957~19584)—
ZAKRERE (LBl Fig. 9 2/
Position of the standing trees attacked in 1957 and
1958 at Sankakutenzawa, Sounkyo.

BhizL, MERXE, SzU0H4EH
AL RERIV TS ERiic FAe
B30T B, Linl, BI%E (1956%)
BEROREENDABE, TORIINKG

VEA LT3, ZAKRDOER, 111E4
HEITB O TR A L REY A HFREARR
BER 52T, MABEIZRERHIT
T REEATVIR,

19587 L KRR CREHMOET % 3 &
T, YERIFEUBAARIALELA
T=V =Y DTARDLTL L ARKBEEL 2Tz
7T, WEOREISIBIEOTLE
DT3B, ZHICH L=AFRTE, 5F
MARBEL I D7 NEBARNEFEE 51T
TWIzBRD HDOT, ZTOEIC S0V
BRic=Y =Y DIRBKEDOREEL A7,
7L Th SN BA, Fig. 10 0 X 57
ReEremgichoTtAabhizb T Tt
$, ZOBFCOARDLNIZTRE T H
3o

Z D5 iR L OEDEALIT D
T, TEICBIT 2 HEEORAREN
o0& Y Lish 27D T, [KVWHRich 72
DTHERFFInbI e BE L HIRIEA
MRV Y=z AFEE T, SAKREB
W, 2=y ) —RKARBY, vy
Frr<y FRVEILIRET, Febly
B Y HHREBILGEERVO& MK T H
3o THBHOFALEAARBVE, RE
BUERACOBSEERE—, Fig. 11.
12 IR LTE T2,

EAARBVOKERE, & LTEED
BB TRTOFRLIzDTH D2, 1957
FIZIZOOOODHIITIEFRD < LIZE
A MEDFEEF ATV 5, OOTEAE
BETHOTHLBTH O, @DTHY
720 AL\ EV S G D b0 TE0~604K



JL¥EE BB BT 2 BILRORESEHEE (B3R (L) — 87 —
e A )I/,_/ g
—_— Iz /L
v ) QA /
W
Z e
3 &
R / <« /-
PR 7 x 8.7
'§'§"I :/ L o
= Y w E
// e 3
X
B i //
Y g*( / /,// //
,AQ#@;// -, // //
¥ 3 S /,’
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=y  O~O DARERES
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. ; o FEYY 147
4 H o7& 0 G (0O TODO-fir EZO-Spruce :
JARS AUPFLY 1958 F O @ ® (B®) o o £0K  Lving trees
¢ ® 5 s 19%-957) 2 EA
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. 31 B mEFam)

Fig. 11 Z=ZARRBVC-OIREERERE
(1957~19584E) (195543 MKV I FerE)
Infested parts of the residual forests along

the river Sankakutenzawa, in Sounkyo.

Fig. 12 HEBUGERADMEDT
AREEFRAERE
Infestation in the residual forests at

Akadake, in Sounkyo.

EDTTEDTRE, —HOPMERERYV TRIZLMO =Y = Y B L TL DTV %, BRFHTO2MK
BRSO TREEAHEREIZ bR, BHICHEPH~OHEEDOEFLHAFEZIIHDHN D,

198 FEII@DDOHWEITI I FE Y, 2bVIZ@DHIR (Fig. 10 IZRL7=R) I FRic=Y <Y HED
RER STz, HMGRVIKEL-HIERIEOABARDOEEL LN D, ZOMBIDAFIICHENF
EERTDIFBROHZBARTH 5. OO IV EMEPABREDOHUEDORENRDH DM, £RWIZAT
COHIROBERIPIE ) AL TV 5, '

FREBILERD OHURITI07E, & OHIA TR ABOIABENTIHIT. MoK PORAER
HIRLDTV D, Tihbb, 196FITETLAEBENTT, 1957EIZ > THEBVICAT A, 1958

FIE BRI NFRISFRE Y L 727200 CHOMIKE BB L TV 3, 20k I hREENTHIT, BE
| ROMEASER T Z &, BRI AU BRERIEE D% EHE SR, & BIHEHE < ic L 703
REARFERNISEE L L O EOHEBICL b0 EE LB S, 1958 FiT Fig. 12 KRLHS
ZDZIOBATINICREL T 722 ZZRAREREGELDN Tzt Abhb, =V =Y DOKRE
ROH, LordbHEBEEHANEOHETHILL CRHYER IS LIk 27-d0nEEY 51T\ iz,
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ZDESRBRCIBTEIC I O THERNEG K OWEREL AT, vy F v ey 7TOKREEE (1958
ERE) BULOMIKT, 22 EEIBIZRAEBIEH DL I ThHD, 72720, HERIITD Hichisho
720 .

R, 1957TER LB ZNERERIIFIEIC HROCVES L7, BEOREIEPLOBEEE:
£V, HUIRMICIIREBILERDV OMIRO Z & < BEROLEIEN, FEBROBMEL oTTHbhi:
Mz % Rl BRORNICIIMED HF D L H7-28 D L ZHEER, 3\ IiltBoBTic#RGk
REV B0 LHLIBEITWTNOMIEEIZL I LY, BB I EEROFES 27 1L 500 % B
i, BLCEEODE CARBRBHEIZBOTRRICEER AT ER, 72 F <Y OBER
BEAETRCIRD, =Y <Y REEEREL TV L BRSNS, RBTIEL BIBCEDT & X &R, 57
DEENRIENDIZd bbb T, BREORBIZIZWERLARVZENTUVIRVA, ZO&AICDOW
Titdh & CHERT B,

O-1-3. FILHROFESLFRI

YEBERDTHI-EFDIT, 1956~584F 2725 3 EMOWMEOHEB LA TE 724, KRIZMELR
DENIDATHL I,

(1) mEE

ZOMAFIE=Y =Y, ThH=Y =2 TlEY Y% 24 (Ips typographus L.f. japonicus NIIJIMA),
FF=YTIEL F=YF* 214 (Polygraphus proximus BLANDFORD) MNEFNENHEBMTMEL T3 &
ADNDHIEEEENT, ZOMEMTFENRRROBE Grl - L0, 195), EEROBEMRTARNOE
£ GEE-i\, 1955, LA, 1963), ¥ LOSEDIABMEORREETZEL TELDOTWInV, Ll
BRI 2 FEBMONTEFMAD L, WS ONORBBALN T2, Tibh, TTH1IAE
BBV AEER—HALN TN =V VI WHTBY Y %74 — =V % 27 48 (Polygraphus
spp.) BOMEN, YABMEBEOAREL LDITIFLAEADNIL LY, EANKRBEOKIIEADND
195852120 Ty SiclcUhHTHTHINRVZIND L SILi2T 3, 19B8FITITEHIZ, ¥V iF
7 4 DEEFBED BRI EVBIEBOESIZ. 7h<rF 748 (£& LT Dryocoetes rugicollis E-
GERS) WL LRFAEL TV B0, LIELERWZENTV 3, 272, WTFhOESHEEOIMED
Wozw v 2% 2 A8 (Pityogenes spp.) DA, dbLIZY Y SF 74 LRoF X7 A FHOFEL
DTEY, YVAFIA—FR YT EF I AHEOMER L ADNZ BDONIE AEARBIE LD TN,
72720, ZOMIIBEEN IS ZOMATCRIFBICADN TN /2D THB, #IFV VB (FLLT
(Monochamus spp.) 1+ 1957 ELEDOBHERCTHENE ADND L SicieDr=2, 74 2 ick
AUTEELIZEZLNZFANBEINTEDLT, TF 7/ 2V EHOBEEVHUS L EERTD L
S e BDEFED ATV,

BB VITREDOET, B EUOBEE~NOEFER T, RECRLEBERLFCELDATEEZL
otz

¥, =V =YF+*x274 (Dendroctonus micans KUGELAN) #1955 4 (BEEHEORBEKRIZTR
RIFEHHRLEE) ICOED5F, 19564 (RERKBRMAOIARFEICHRE 1HCHREE) IKdFK
RN, FOEBROBWAIC XZHEORENERBEINN, EOREL RWZEAR DTV 5,
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Table 5. ¥ Y.i%x7 1 ORERBEENFEHROK (2)
Ratio of each stage of Ips typographus japonicus.

# E A A BRHi R E | BRERR L ¥ =
Date F A P L Remarks
1956.IX.28~X .1 32 68 0 0
VI.26~27 0 0 31 69 7 A Standing
1957, ¢ VI.26~27 0 48 26 26 ] K Fallen
X.25~27 10 90 o 0
l%s{m.&~4 8 91
X.9~11 17 83 ) 0
FAERDAZ X 15x15em?, 20 »FiFAEL TS
F : Emerged adult, E : Adult under the bark. P : Pupa. L : Larva.
(2) B4 # ) .
BEORAEREOET LB, WTROE 20 W£§%WN 1953
PEREORBRIC L ZHERLLLONT, TH 1 3]
M 8 BIEMITRAT S & 25N 5 2 R E 2 :
8
DFEEICIIBERNERIN TV, 148D
4

ez VW ENRIVDTHBH, ZORY
TV AF A OBMRBBL LI TR LTA
72\,

Table 5 Z¥ Y AF 2740 RERELTAK
HH8BIRUSHITHTTE, 10AD 2EFAEL 2
FERTH Do 1956ETHBDOTFEMNIS A, HE
WWEBBETIZTARKR, LR FRRIZVIE
BIENY T 195TED S D LIFALKREIZH
Dzt hbhb. ZOEI: Fig. 13 ITRL2 &
5z, 4 Axb 6 BIIUHichd THENERT
Hott. BIEORBORELFRORE R
REZINEHDNZD. FOREHAERR
DSV TREFIHE L. 8 FiZUH T TizfFR
DML 72 B DiTLL AbHThis, 10510
HOFABETHBHALNPLRL AL, Zhbid
IALAZAZHHLAIDEBbA, 3EAY
DIDFFE2|ARBITIZ B, FOFE
i CRELITITVD L I TH B,

1957ERFEREEFORERRITIADNILH

] V IV VI TV TIXTX

Fig. 13 fa)ilizx3 2 A5 H5&E
(RHRITSPERL T O 5)
Mean temperature of every ten days of each
month from May to October at Asahikawa,
near Sounkyo. Oblique lines indicate the zone
lower than the average temperature for the

last ten years.

D72, EHRMCKRITEECEEBL, YV X/ M 0RFIRIHELALTH 2L bbb D, 7272
L 10 BizdsiF 2 BHILOEIGE, BIEL 9 2 7eh SEL 82T 5,
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1958FEIXZNHTEICS BRZ ERCPREFITHEL, 8 R UL THienb bBHILBRALA TV 3,
LHL 10 BOERNDI LMD LI, Z0BRHE VML, RCTIVEETTEZOE THMLL: KR
WLBENEEV, ZOEZEFEDICHHL 7-—FHD0 b0, F2iREBOEERITE 2L 5 ICBbh
250 ERBOBTIC XL 3REBEENPIOD7:BRIHOT, EOFEICLLDZIBEEREZLOHDOTH
AN

WFROEDFIFIZ BRF[UBIMEE THO72Z LI L 5D bHNIV2L, ERRBIOSDOREL
EROBBICKDLOTEY, LR OTURERENE 2HAREORIZLZBES M2/, LD
DL LTADATRARC RN ZRIEIEE D THTHD:, EVnI B LI Thb.

fedFr b (1957) 231957 EEMAITE 2 BB ORI H Y, ZhABKELE VI nlcbT ik db
bR TWZ e BELRN LHLBARNOER, BERACHT RN S EIRREORKAICLS
HWEREABNBIZW 22TV S, FTibh Table 5 iRLIL S, BIEUKRIVWHEIELED
HF|ERORERTS, 7 ATAE —HRFRRICID7EN Y ORBTHY GIRICFLELDD
RBENLORERBINTN D), /27 ATAEIARRREL T HEFER LD SDOOREREBE A
5&, 08T A—EFRBRIITIS DI ARSI, YRORBTHOF GEL - A, 1959) DFE
2k, BN (9 BRABHILZIRVANT L A EFRE, — b TrgBmEs5) 3l LdE2 it
REDFEICLDZBEERTHS, &F MIIVPLEBRTEEERITLDDLELBNZIZW D7, BDE
ERHIOTRIC L Y BRERER 1LY EHDTL 201k Table 5 OIAREBEARDO LRWITFELTY
BeBVTHEN ALKRTHRBOMETCIDL I LNV RALN TV 3, FHCEFAEGLR, 1959)
BEOREH (5 RTA~6 AHA) LV 1 AAB W TiTlebh 3 DT, BHEAEI X ZHERILUR
RECHNADIB N, ZOLBHMBNEROTHObNIEATIVEIIZED.

(3) FEBELHER

Y AFIZAZOVTO3EMIch -2 FEEE, SKERE, HBERFORESERE Fig. 14, 15,
Table 6 IZZNZN—FEL TRLTE V2, b F=YF 7 4220 TIHEEREN & b THisn2rH
RCHOTOEAELHRENTES T, L2 TI I TREB LTz, 7tk BERTVTHIRERR
BRI S L IXEDRANB E BT B,

COENLAETOVDLUS L K, SRcFLEBEOHKL WEROETLTHD. Tibd,
1955 F EEHLITAR D BN FEDHR L 78D T R, 1m? H72 ) OFAIBTHT1HI36 THO7/2d
DA LA, 1963), MIARIEEOBITE A7 1956 FiciE 6 5L LD 240 L &FITE T Y, B19B7EC
ZELICHADEBERL A, 3EED 1958 FEizZ0RFS Lz, THIENUHERE, -zl
Bl (1#8) 729 ORERBEE CRULFERE) 12 LT 1955 £ 27.7 Th 27 DA, 1956 Fid
V1I0LTFD 2.2 18K, ZOBRAEMITEL L BICEHIZEEY, 1957 FiTiT 1T 0.6, 1958 4
ZEHTFIZ0.2 L7800 TV D, VWO ZENARCFELIZU Dz 1956 5, TTIC 1HEBRH/-D D K
BARMEBIH T BTN 2 1) 700 AREEBE, L) XV LARY (BROKIHEH
BETRET 3050 TC) OEREARIED, FORIAHEOHEREL & IS bICHERITE
TLDOT, £EBISECBETLZEV2 L5, LT RAERARN4IEE, TAREREIERD
1958 IZiL, XEBRRBEOREREOELOA TS, FRIZRRLEERORELETEVS
RbATh, RERDOARERZZDER I DTRIZMEL 2L BZBNBIZW DTV 3,



Table 6. ¥ ¥ X F 7 4 O % £ % K b ¥ M X-Z=hk

Number of attacking parents and the progeny production ratio of Ips typographus japonicus (in Sounkyo).

WEA| e FANE | BB | A |gmams | g g | (KIERSE CIHCERED
® |®E ¥ H@fsﬁ)ﬁ‘ ﬁ‘i( )n% HERE ((m? H7-9)|m2 Brz9)|om2 M0 | BAAK : T TTE TS
cm m No. of : . 1A 1 £ 1
Year | Sample No. of elj?r;nocfe Ni)l;:r(')ef egegr parent beré?lrenter Galleries | 347 7- v %4 72 9 [ K 72
trees D.b.h. | Height [sample plotsholes er m? ga ’;125 PeT heetles per tfesep Holes Per entra-| Per egg |Per parent
P m? nce hole | gallery | beetle
1956 1 29 21.0 10 357 697 1,054 12,524 2.0 4.0 1.9 1.3
2 29 23.0 11 283 567 850 11,104 2.0 5.4 2.9 1.9
3 24 18.5 9 297 528 825 7.096 1.8 2.2 1.2 0.8
4 24 19.0 9 132 263 395 3.300 2.0 3.4 1.7 1.1
5 22 14.0 7 135 262 397 2,492 1.9 5.8 2.9 1.9
sze% —_— —_— (46) 241 463 704 — 1.9 4.2 2.2 1.4
1957 1 59 29.0 14 349 550 898 28,560 1.6 0.4 0.3 0.2
2 44 20.0 10 325 554 879 17.512 1.7 2.4 1.3 0.8
3 34 19.5 9 536 804 1,340 17,800 1.5 1.1 0.7 0.4
4 20 12.0 5 351 526 877 3,856 1.5 0.3 0.2 0.1
jfveis —_— _— (38) 390 609 999 — 1.6 1.0 0.6 0.4
1958 1 47 30.0 14 445 860 1,305 34,616 1.9 0.2 0.1 0.1
2 36 27.5 13 387 615 1,002 19,268 1.6 0.2 0.3 0.1
3 27 21.5 1'0 261 480 741 8,932 1.8 0.7 0.4 0.2
4 20 18.0 9 256 387 643 4,932 1.5 0.2 0.1 0.1
jfve‘j"g — — (46) 337 586 923 — 1.7 0.3 0.2 0.1

() REFBIETGREHFEOBE AL ITILR (1963) #2H,
FARBUIZAILE (=HERBD LB (SHHEE0 oML VEELHEMETH S,

N

Cesnm) (e %) SMEYTHOTEES S L9 M OREIF
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F O 3L BumiHy) — 5 N3LE uniR it X RELOME B2
Nunber of entrance hc';'les per square meter Number of progeney emergence per- entrance hole
Fig. 14 ¥V 3% 7 1 OFREFBEEDHFESM Fig. 15 ¥ Y .3% 7 1 OWEROFE I
Frequency distribution of the densities of Frequency distribution of the progeney
entrance holes of Ips typographus japonicus production ratio of Ips typographus
attacking the standing trees (in Sounkyo). Jjaponicus.

DLk IHEEYETELHLERICOVTR—EMTEREITROTW32 (LA, 1957), #F4&
HEOHIIC & D1 > FEBEORA L BEHREOKE (LA - MR, 1959), RS howk (&),
BEASORE L FHIC L 785 FERF & L TTELIEHRANOFEENER/RDBER L IeDTWD
DEEZDND

B UABECBITROFEFEDLMISEAL ZOEBZONWTS, MTHRIAL TS (LA,
1957), #R, BOEREE L FEY 51T 2TVHAR L OENIBIHRIC LD TRES N, LATIWY
ChAI. T2BMTIBRIZL ST, ¥V AF 2 A ZIFEOBRRBNRVEETHY, LB OTHE
BT A RO EBTET Tl FEELITRTVRBOKKRDOSBRL, HDWEED LSRR
BORKELFERRICTEHZILLOTIAE EAEND. FNPL, 1956FHMENNIARICHITTHE
L b AR EATENS 070, ERABEOREMHAOIIC L BT TS, RERE EIARL
V§§E%WOE%KEEKt%k5%éﬁ?oﬁﬁﬂkVK%%bfvt§®t%ibnéo:0;5
K%Eﬁ%wﬁmx,ﬁ%m;éﬁ%ﬁ%o%gt5Wtﬁ*ﬁwmﬁéén1m<tabt,&ki%
ﬁt@ﬁ?%&t%méﬁﬁ<m0,%E%Ewﬁk&ﬁbtaviéﬁéﬁoLmb—ﬁfu,é?m
WAL S I EABERNAREOER L & DICEECETLTV220T, ThbOMERSHENEIR
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REOBRDOFEFEELREL =L 5 2Bbh b, 1ok, Fig. U CRENIFEREDHESMOTTE
FEOHML, WTFhOEIBBROBRTIGEVHEERIZALN, ZOFJITITELALFEL T RN D
DHHLN T,

(4) RBEREOBN

REEDOEBIC DV TR BRIV TAAE SR T, 7278 Y 3% 7 A DEFEBORFEOR, —I&
KBERBEICOWTUIRAEMT bR T 22, ZHHIKCHT 2EREEHSBIIRL I 2720 T, &
hOBZTEDL S CRMERENSZ, EOBREX 7 1 2V BOERBICHBY S JIZL 0 E TRBY
L 278\

UL, EOBROERL LUEL OBBHERNLAT, BBLERDOL S IERERLIZL VR SS
5o Ticbhb, 1956F T ZDRIFEICL HRIUE (LA, 1963) RKEED 5%, L OFHER TV 200
I (=Y 7 FH 3= Medetera sp., 7147w ¥, =< Lonchea sp., ¥V AF 74 aFFa i+
Pachyceras xylophagarum, v .3% 7 4 a<=,3F Coeloides bostrichorum, ALZXT AT YVEFFHY
2y &y Thanasimus substriatus &) RRN72END L 5278070 BEMTITENIZES L IanD
770 UL, B1957 EITITFEME (Medetera sp., Lonchea sp.), ZH:4e (Pachyceras xylophagarum,
Coeloides bostrichorum) OENRIEHEILLZTEY, TN THT YRV ~2 A 7 > (Meloponcus
maxinus) BHIEY RW7ZIN T3, 1958 EDIHZFAHORBCH o728 FEBORIIV{ KAFS
Lizk 5 Thbo 158, YV A_AF7 M4 a~a3FIX0EROBEE (. 1956, 1958), HBIE O
BHCEL RVEZENTEY, AR TATIERNFHY 29 AV IFELIEFCIBET TrigY
BEIhi,

1957, S84k b, REURIF 7 A AV BEOMERE AL VIHLIDDLALND, ZORTON
TIT 1958 ED LB b LA ARIL T3, FMTAICERET 2 TE:2H, Bt Fit
ZBREEhGEE, RBEROFENDLEIREINIGE (F7VHOBTHATZS) LTYY.%7
A DINHIFUET % F TD FET=HR (generation mortality) R L7-EZ A, FIETI7.3%, ®%ET
63.5% L1sY, #130% DEFRBDLNI. FTishbdb, RBEROFAELIETDL, FULTZ300
#& (EFR) 7H30% AL TV 72bITThH 3, 1958 FEIZFIETOI R L 5 ¥ ¥ .3%F 7 1 OHEIE
BIIFFICPIL DT D2, EOFEROETIIRBERENEERBEE LY XA L T2 e85, 2
by THHEL S %,

O-1-4. EfL R
(1) MABETAER2 FEH DIBEEITICDOTHH THE, 1958FITITHIET BT\ 720708,

1) 1956FIREDHBCER D T L ALN2BRERFOMKICR DT, EOMERHAIZBERKS
CIBEAERHIRIZD72DT, ErNPIINBEOREY A7z 72721, BEICL 3/ S eROBL
T, BHO L S 3BACHENREL TV B, SR EFMWREAR A0, 1954E0 5 Aic
S—HMABE 5, TTHEERBAICST AFERLN Y @S0 MIKTH S, REROLE
BRI b RIS  DRAER B E 2 DH0b D,

i) 1957 FIIFIEI K DREEDORENBA LI E, B InDFie Bhorn, ke LT
HHERITICPWMA LI L 5 TH B, fiEOMIZEE LTHIERENERNICREL 27Tk L MU ER
SEFRBANN Y TR E1eDTH Y . BETHBHICZEEROMED I WA DR, F
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7 REAICIZ A0 X B2 BB L UL BOBAE L 100T 5o SR HET O EP{L2T
Hbiize
iii) 1988V THOM I FEORETIFRICHI L, BEIT I FROREL A /LEBEDDH S

WIAEORE S BEEBRTE, BDCEEORE A THARRIMEIIR O TARICREEAICT

EIo

(2) DEOWERERBEOREATRIT,

i) 1956 %, —RICABOWEDORLELATENHRIEEDOTLEDLFE, 1957 Fitie>THK

DFRERRIZFRE DI,

i) WEORENEAEMICE L 7-REB BT .
ii) WEAZ=V =Y RET, P FeYEERIZL HRIFEIRDIRIDT,
EVWSIZEThHB,

(3) MEL-ROBEISADE, =V 2V TEYYARI4, FPF=YTIEL F=YF 7 108HC
MELTWBEABNBIZEBENTH DM, DI BbREDEFERLIYY AF742WThHS
&,

D) YABEREDIEMEDITLALE I HROBBIZHED O, LI3DT, BRAEDOKRIC X

BEEALIFRIN TV,

i) BREA»DURCEERBIT TS L L diC, FEFEIRRCEA, Thioy UHERIIEEL

720 19B6FICHRADREY A -BEIRBBMOERELD L, ROELY /LD T 2,

BEEAREF £ SIREFE
19554 1956 1957 1658
g A}L& /mz ................................. 36 241 390 337
%Eﬁﬁ{
ﬁ}L&/mZ ................................. (72)* 463 609 586
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Table 7. ¥V 3% 71 OFEWE L HER—HHF=K
Number of attacking parents and the progeny production ratio of
Ips typographus japonicus (in Tokachi-Mitsumata).

AEAN g | B B FAEXEEAILR B FARK BFEA \BILES Nf%ﬁg‘ieny
F® |[& B EE (m? )| (m? 2 ) (m* 20 ) B B |y 5 71 4| _emergence
(em) | (™ No. of | No. of | No. of | No. of LA 1 85l
Samp- No. of lentrance| egg | parent | parent | Galler- 34" 7 p| %47-9
Year |le ) . Sample| holes |galleries| beetles | beetles | jo5/[1o.| Per Per
trees | D.b.h.| Height | plots | per m?|per m? | per m? per tree ls entrance| egg
hole! | gallery
1956 1 46 19.5 9 251 433 684 | 10,988 1.7 4.6 2.8
2 38 23.0 11 217 — —_ — — 5.6 4.2
3 38 21.0 10 258 418 676 9,520 1.6 6.2 4.4
4 36 22.0 10 262 — —_ — — 4.7 3.4
5 34 22.5 10 272 — — — — 3.6 —
6 30 20.0 9 290 536 826 | 9,436 1.8 2.6 1.4
7 30 19.5‘ 9 291 et — — — 4.1 —
8 22 17.5 8 356 — — - — 3.1 —
9 22 17.5 8 273 524 797 6,508 1.9 3.1 1.6
10 20 18.5 9 185 304 489 4,056 . 1.6 3.5 2.1
3!;32. — - (93) 266 443 694 — 1.7 4.1 2.9
1957 1 38 22.5 .10 270 419 689 | 12,508 1.6 0 0
2 33 19.5 8 511 750 1,261 | 15,752 1.5 0.3 0.2
3 31 20.0 9 251 442 693 8,888 1.8 0.4 0.2
4 31 19.5 8 287 418 705 8,684 1.5 1.8 1.2
5 30 17.5 8 349 678 1,027 | 11.420 1.9 0.3 0.2
6 27 19.5 8 197 287 484 | 5,380 1.5 0.4 0.3
7 25 19.5 8 224 404 628 | 6,308 1.8 0.4 0.2
8 22 17.5 8 345 497 842 7,196 1.4 1.6 1.0
9 18 13.5 6 175 339 514 2,936 1.9 0.7 0.3
iifz. — — 73)] 2% 470 760 — 1.7 0.7 0.4
1958 1 44 25.5 11 140 270 410 8,644 1.9 — —
2 35 24.5 12 59 110 169 3,008 1.9 3.1 1.7
3 34 23.0 11 65 107 172 ‘,2,872 1.6, 6.0 4.9
4 34 22.0 11 198 409 607 9,228 2.1 0.2 0.1
5 24 17.0 7 182 385 567 4,700 2.1 ’ 0.1 0
s‘;fi — - (52) 129 256 385 — 1.9 2.4 1.7

(E) B JORIHREII R RE DI DHEEL 2180272 DB %,
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Position of the standing trees attacked at

Shimekappu, Kanayama.
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2>Tw3 (Fig. 23)o
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Fig. 21 & & 3 B i © # & # &K (&l

Distribution of the numbers of trees by diameter class at Shimekappu.

Kanayama.



~

—j104 — HERBRETERE #1515
P . ERIZEE LTZhSRERDBREIC
o i RELTWIZ2, FOERBEEROLE
b Zdht=oT, —BHEHRNESIN, X
: " [® BIC 19674 I IS RER P D R s s
. .; © o of = TS, COMB—HHIAEY OR
._,', [ 100
T S o 1956 %| TUTYE BA FROF T 2l2728, 19584EIziTE
J lamixkes | ?;‘ bj\ ® 1957 %l EZ0 - Spruces attacked ) o
('u.' "ﬁ = (956 F| FRT7W R B R ﬂﬁ%ﬁ“bfg@ﬂﬂﬁﬁi%fi%nfb
I: \é f ® 1957 £/ TODO-tirs attacked FOTWV3,
'\

o
Blowdoun avea

LA :
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Position of the standing trees attacked—Plot
No. 1 at Soshubetsu, Kanayama.
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Fig. 23 WEBIFRERM No. 1 OMSER (£l
Distribution of the numbers of trees by diameter

class—Plot No. 1 at Soshubetsu, Kanayama.

(3) WEkAIFERM No. 2 (W
PR EX30MBE, 1.44 ha)
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BI2IHE VBEL T2 DT,
ZDORRTRIC 7z 3 MIRIT1957EIC
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=V DAHEDLTMARLLTED b7
2, BTERIEZZY = V43K, b F=Y 7hKE
REELTEY, THIBBERRSITT
V=YDRIFTHEIL TS, HEHEE
FERZ OHIK D =V = Y BEEROEGE T I
L, F71957TEICBRROFEER Z TV,
B ZDEDHEN B LB LIDL I T
H%bo

BRI SN T Wz L 5T, ZTOMihidih
RN EBTH Y, TLAMTRERED

EFELHOT, BREAROLE, WHHR1LYBh, 1957EEETICL SR BIREERETS hizic
TERNDIEVD Ghl, 1957), 20X 3Bk HDOT, BREMBENL & SRBADIARE
R E 501 BEH bR TIEMOEHHIF00 FTELLBEOHERNEICKN /3 DBERELRL
720 COEENORERY SIEKBICOVTHEE, BIILIB6E27TH, STH1BTH, 584
THAE, 12 FRLL2TVS BERLFEALARERLT3). HEREICIZIOTIED
55 4%, AMFITEBRINCINIZO L S ISHEREDEBE I EDILATIVTHS 5. Tisbblos?
FILBAOHEREY B7:biTTH B, TOX S Ehl-bOREREIBENMS, TH=KHLG TP
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® 1956%) 71, 9u
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O |1958F EZ0-Spruces attacked

® |957F FRYYRELR
TODO - fir attacked
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,/llll.. @

B
Blowdown area

Fig. 24 WHAIREH No. 2 OELORIL REARDTH7: (%D
Position of the standing trees attacked—Plot No. 2 at Soshubetsu, Kanayama.
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Fig. 25 WEAIRERHM No. 2 OHLSHER (&)

Distribution of the numbers of trees by diameter class—Plot

124

No. 2 at Soshubetsu, Kanayama.

0-3-2. FAHROFEMERER

A TOREEE, SRS S L AENMES, BW. BRESOBRBECAIDAID, fle s
BT BRT L F—EORRIC L ZFEFTFIERLLT, Ui HHSAECI>T-HRRLTH
% ,

FE=YTCIEE FeY %24, V<Y TRYY A7 A 0NMEESETH ORI LIMEEDY 23
WA PRI =Y TIE—EBORERT=Y * 7 A EOFEENNRYBH O TS, £ LTHEHBOR
TEOFICEELTEY, WhBYY A%/ —=V %7 A HOMERET B DO TH2A, TOBR
HEVEL I SORAMAE, 1REAETRTRZORIEL, Lnd=Y 37 1 HNFEREOL
BRSO S () &, ZOBOEEAE AbRIenOBER, TR L ORHEY
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Table 8. ¥V 3% 7 Af—=V*7 AHEMEREC LB = <V BEEROH
Example of a type of beetle attacks (Jps-Polygraphus attack type) observed on

Ezo-spruce (in Kanayama).

HEX  Plots* 1 2113|4567 |89 10| & #% Remarks
B & Diameter (cm) 36| 35| 33 31| 28] 251 22| 21| 19 15 WEERE (D.b.h.)
=36 cm

g g Bark ‘hiCk‘zf;% of 9 9 8 8 7 6 5| 5 4 iz (Height)

FEAILE vt ’ =25m
232 7o Y2 RFs4
(mN%OLOUf) Ips typographus | O O O O 2188 205 197} 214 98 o oo apoi
entrance . - WHEAY T 2F 748
=¥ 7 A8
hole;zzper Polygraphus sp. 196| 215 168| 140| 184) 48 26 O 0 0 Top-Pityogeness spp.

() * BELELD 2m &, 0.5m B0V v 7 RBEERIC L 2HE

A 0.5m width of bark in a ring around the stem at 2.0 7 intervals from base to top.

Table 9. ¥ Y.3% 7 4 OFEFE L WER—GIL
Number of attacking parents and the progeny production ratio of

Ips typographus japonicus (in Kanayama).

. 5 ' , /SRS
HAEA Mg | B & AR AL B (AR A |BLE| No. of progeny
£ & 5 EE (m? sy )|(m? g p)|(m> 20 )| BB g ALy |-Smergence
o] ™ (m) No. of |No. of | No. of| No. of | No. of B B L B
amp- o. of lentrance| egg parent | parent _ 7z z
Year |le D.b.h.| Height | sample | holes |galleries| beetles | beetles Giz;iler Per Per
trees plots | per m? | per m?| per m* [per tree entrance| egg
Holes hole | gallery
1956 1 57 27.0 12 199 360 559 — 1.8 7.6 4.2
2 34 21.0 9 237 403 640 - 1.7 5.0 3.3
| — —
Ave. (21) 218 382 600 1.8 6.5 3.8
1957 1 46 28.0 12 260 498 758 | 19,284 1.9 0.9 0.5
2 28 17.0 7 368 729 1,097 9,440 2.0 0.7 0.4
3 20 13.0 6 277 583 860 | 4,644 2.1 0.7 0.4
¥y | _ _ —
Ave. (25)| 302 603 905 2.0 0.8 0.4
1958 1 42 19.0 9 198 383 581 | 9,020 1.9 1.3 0.7
2% 36 25.0 10 72 95 167 | 2,772 1.3 0.1 0.1
3 26 18.5 8 265 | 486 751 7,172 1.8 0.2 0.1
4 20 15.5 6 236 494 730 | 4,172 2.1 0.2 0.1
5 _ . —
Ave. (33 193 365 557 1.9 0.5 0.3

() 195640 4 15x50cm? DFHERXIC L2720
* B OBRTASHIC T T =Y % 7 1 En%4E, Table 8 B,

ICAFERHD 1958 FICRRD/ED TV D, £ OMEIIc—BI% Table 8 ITRL T 7z, TDIED
BEONMERSITIERZV A Y7 I 5 7 A FOFEREL L TRD DN, .
REBNDIR D720, MEDRBEBETH DY Y % 7 4 OFEFE, WERFOHAEER L Table
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9 ILRL TV 2o BEBMFIZS HR2 L, 19656EDKEMNRIF T, WHERLLEN /LI THD
2% ZOERIBROZ L ERHERBNEL 8, HENFRET CHRELIIHELbAS, LaL
BAOBEREY 2721957 Fiit, FEFEDEID L EDICHERIIWMLETERL, EHIZE 58
il FEBEIESL T30 BERIVEARTOBEALR L2, 72722 OFICIT—BHEERD
RPRBALIBEANZONTEY, ZOFEETTHEZRLECTH, &8 T 28 EHATIRDD
T3, ZORIILEDORENOEHTEET 5,

0-3-3. BEHL &R

(1) A5 IBEET 2 8FMIT & & DITRARDIARBEFR EM & 780720 195641 BRI DR
BNCTIE Y OFEFR A2 BTRICAREAL THY, BEIITARIEI LT3, BROBEMICS
DORBEITIIOE Y Lig\ 2%, ARSI L AMBRHEESIC L 2AEALE, BHok s, Z0E
ERRRCEDTV L S ICBbhb, BERIZLLT=V =Y hbigY, b F~YOREIPIEHD
720

(2) MEOBELEBIRIY FF=YTRI=YFIM, =V <Y TCREYYAF I THDRD, 72
PV =Y TiE—8=V* 7 1 EIEROBRTEOFICh LV HFELZHERRABNL TS, TOY V.3
FIA4A—=VF 7 A EONMERT WThOFEZIRDONIA, FHTAFERO 1958 F i 007D
T3,

(3) BELSETHOYY AFI7MAD3EMTh2FEEE. WEROLBELZE, ROLEH
LIEDT B,

19564E 1957 1958
ZEAFLEL/m? - oo 218 302 193
%&%ﬁ{
FFFLEL/ MR covveneeniiiiinniinnnn, 382 603 365
1EATLH 729 DR R 6.5 0.8 0.5
W E R
1ELH Y ORI R 3.8 0.4 0.3

BERM G L TLUERERL T34, 7272 1956 EHFERBIF CHERRPLOEH 1A, &
U198 EFEFELRHIRI B L HETEL DTS, BRERLEOIH FiTL2T, 1956 Eii
—EFREOIIRD HIZFE, BESTEIcDTAUARABED ARAEY L - HERERBEOREN, 0
LOIHERE BB LI-bDEELBND,

(4) MABERE2EBD 17T FEICBROBEDOREL L7203, BEKR TH=RSMhoMST
PAEDLN TS0 WTFHDBEEIROMEDI S N HIRTH Y, FDRAMGITZDHRBAHIE R
LTz 5icBbh b,

n-4. JtRE/ kA

EAEKREATIEFMA L & SICAEORS D EnO7- 1% T b 5. FEBISIERCHI 330 T
A, MUCAEBAWII0OTES Y. BH, FEF Y OB CIRBROEE & d7e2TW5, BRERIZY
bbb Tna X510, 2EMICEERORENRS S, /2t F< Y OEEREHENS a2 Tv 3,

AR, EREXIC 1 HFT. MIRERIC 2 »FIREI N

O-4-1. SIARBEOFELERME

(1) 7 BB (8 REREX 133 HKFE. 50x 100 m2)
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BHBLER L OLET 5 EAHLIC, Fig.
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BB L T\ 3o ARIRIZF ¥ 23 o
| RAELEIAEEOKEY Fig. 26 IR
LTh B, 19568IIE=Y <7 DAL,
1957 Ficiz=y'~v 114, bt F=v 14,
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Position of the standing trees attacked
at Takinoue, Takinoue.

Fig. 27 i/ ERBMOKIHR (7 1

Distribution of the numbers of trees by
[ diameter class at Takinoue, Takinoue.
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(2) pJIERERH No. 1 (h)IARERX 30 #HE, 50 ',',
% 100 m?)

MORIZDETNTITHE T 5 2fEFHM < (Fig. 28)
1T Y hin Y OEEMIEZL T B (Fig. 29), ®
RFF=Y0B, KRS HALELLTHF=Y
OREIARRELTEY, BERVIZIZ=Y =Y 3N
z> PMERCENEFRH 2, ZHHIIREI LT —4
CEDEEHBIN TV 72 KIS I2ELL T
35, FRY GBER D) BEAREL DTV,

SIARBEOREMBE L Fig. 28 IZRLTH D%,
HEPSORER L &, VOIFREE QBRI DA
BEORENRADLN T B, 1956%FiX P F=Y 5
&, =V =Y1K, 1957EBZIFARBOI =Y 3
&, =V =Y 1 RKOBRERNFEEL 7243, 195842
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Fig. 28 WJIIREXH No. 1 BUDRKE & REARD
Ttz (7 B
Position of the standing trees attacked—Plot

No. 1 at Nigorikawa. Takinoue.
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PEDPF=Y1ARKDARLIRDTVD, —RIT
F=Y DBERNREL 82T 308, BERID
EVEL T,

(3) IR EH# No. 2 (HJIRRER 27 A
50 x 100 m?)

ARy <JNCHETHIMTIEE L 7- 2 EA
(Fig. 30)o ABEIMCHE L 7= #ilsk C fh > 3B
& ERRINER DRZERE - (Fig. 31 b F=
YARTBNMTEL, =V = IFAI . MRIZIE
BEEIARSRHE, BCAERKVIZETTW2. B
WHRARDEL b, 5 OBITRRCBEI L Ty
Do

TABEOFRLE LY Fig. 30 RLA, &
EXHIAIC % { DREBIRSRAEL T 72BRd H

[ ]
0 Som
1956 1957%
e o I%%V" EZ0-Spruce

s © FIYTODO- fir
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Fig. 30 JIREH# No. 2 BADRI; L BE
ROThi- (& L)
Position of the standing trees attacked—Plot

No. 2 at Nigorikawa, Takinoue.

Fig. 31 3)I[3BRH No. 2 DM
(€]
Distribution of the numbers of trees by
diameter class—Plot No. 2 at

Nigorikawa, Takinoue.
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T, RBHSRIC b OTHEORENLABN TS, Lo L, 2RMICANIENIRY IRBEETRER
SOMEITROTRAEL T, 1956 FIIE T F=Y 9. =Y =Y 14K, 3104, 1957EICiE b F<
VaK, =V=v 2K, #6AE, 19BETIIE REEA TV, =V <Y ORERz DIV, b
F= > OFENEL L ISDOTW D,

AAIHIBERO XL I F~Y OBEINILY LN KEDETE. TORERBIMOHE &

KRERERBLI TR, Tiebb, IIREEIEAER 2 £H O 1956 FICERFART O HERVICIZIZ
Siic b O TRAE, 19857TFICHOEDIEFHEAY L0t 198FEIZIRAMIBIL T3, FF<Y
DEEDEHO7H)IHK T 1956 £ L V) 5TEOFEERNOCBI L2 L 5 THBE. =V <V 1fE
OEEERLIE, MR TE 57 Fc S R A, 2FL LU 1957 FLBEADHEREYRLIZLA
Bid, 72720, A0 3EMICH2WEDOLRERIT. OGS bREBNS Kb ok
(BEHETIX1956E4 TH, 5TE2A2FH, SBELR2FT2FE. HWISTHAE. thoiine s
L7t EENOBEEREDOL WD), ZHIFEEBOBRLZNEZ S 2. =V <Y DOKE
ROEDIK, Lond b F= 22l bREZRG PE S0 e ) ZOMAOKRSBERBRORRZ LD
TwizkdicBbhbhs,

0-4-2. FHROFELKERI

AMFOMECELEBIREIV =Y =Y TCiEYY %274, PF=YTIZI VY%7 DT\
B, =V Y TREIDENRYF 2% 7 A BUBHEOMERS THENS ADN,. YV F s —F
HEF7ABROMERNZ OB THES KRN TH D7,

FAELSED 3 EHIch - 2FERE, SRR, HERFL—IEL T Table 10, 11 IKRL T\ 72,0
MG~/ S e/ IR EL LT=Y =Y HEL T TH Y, Zhicg LMK iz ¥
Y OBERE L ILDOTNBDT, ¥V A% 7 4IZDO0TREBRKIZSTTRLTH S, L, P F=Y
F 7 A R OFFEHER L v 7svs

TV AX I ALDOWTUIEEROP Il IHIX T3 1956 F2 b RORLEH WHEBE LR LI DICH L,
i/ EHIRK CLd 1956 FEITEL, STER LD THRRIBVMERRL TS, Lal. FEHIKE b 1958 4F
IR LT %, HERIT1956 £ LY. £ DIECEERRL, HIETRFCNEL, Lirdzo
TEHE VEBHETICRBL TV B,

BERM T bREEFENHE VAL, FLBEEROEHILEEN (Kb OT W3
2% CHIEEBORERVDIRO DI LREND D I SNLD L I, EBRBOEEHRAK TR R
DATARBRLISOOUEATIVTHA ). ZOEMIBR CTRICEZETHY. ZOHKIZY Y.<
FIAETAMBYARFEEL NI LY, \WbhWd3 endemic ICREBEFROR LT b ORELLADN, BE
BeDZ & EAFEEL PERBE OPMBRRERBBYRRL TV 2 L5 iCBbh 3, i, WERMNTA
WECHTLIZ1956E LY, TTICARINIVEE RLTOWAEEIZEOEF I LRy, —kic ERE
DREEDE, BEBMH/LETISHEALATVS L 512, REEDERISAENS W TEOHES
FF LB ONEBETHDR. COMADL S IBa. BomKOS L 2 A REI KO B,
ZOBLNPEFEEIN T /DT 1 EEL DN D, ZOEIKIHEEL Y 27 ETARE G OBHE
RESFREAO—DOLHEETEZ, VT THRHIN TV RVWOTERET T LRIEL O~ 2 2
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Table 10 ¥ V3% 7 f OFEFELWER—E/ £
Number of attacking parents and the progeny production ratio of
Ips typographus japonicus (in Takinoue).
/SR
} B } AL B (AR BEA |BILE.| No. of progeny
£ FEM | FAER BERB|On® go)|(m2xy)|(m2yy)| B B 78 AT emergence
EF 5 No. of | No. of | No. of [ No. of 1 A5 1B
No. of |entrance| egg | parent | parent Galleri- Wy 6 oY
Year | Study | Sample| sample | holes |galleries| beetles | beetles ! Per Per e
areas trees | plots | per m? | per m? | per m? [per treeles/Holes| entrance 1 £g
. hole gatlery
1956 |/ k- 1 12 139 261 400 7,128 1.9 1.4 0.9
Taki- 2 10 152 247 399 | 6,816 1.6 2.7 1.6
noue 3 7 194 271 465 | 3,656 1.4 2.6 1.8
4 6 106 229 335 1,856 2.2 3.5 1.4
F B
Ave. (35)| 148 252 400 1.9 2.5 1.4
el 1 8 228 456 684 | 10,784 2.0 1.7 0.8
S 2 9 170 364 534 | 7,120 2.1 1.2 0.5
Nigori} 3 8| 231 354 585| 5,700 1.5 1.9 1.1
awa .
] .
Ave. (25) 210 391 601 1.9 1.6 0.8
F B Ave. (60) 174 312 486 1.8 2.0 1.3
1957 ¥k 1 12 305 526 831 | 16,756 1.7 1.9 1.2
T 2 9 169 342 511 5,904 2.0 0.7 0.3
3 9 254 426 680 6,968 1.7 0.2 0.1
4 8 333 507 840 8,556 1.5 0.3 0.2
o
Ave. (38) 265 450 716 1.7 0.9 0.5
Il 1 13 124 271 395 | 9,228 2.2 1.2 0.6
N 2 12 294 517 811 | 15,432 1.8 1.4 0.9
3 6 214 509 723 | 6,632 2.4 0.6 0.3
T @ | s2| s 2.1 2| o
S B Ave. (€)) 242 443 684 1.9 1.2 0.6
1958 | #/ b 1 15 162 379 541 | 18,600 2.3 0.6 0.2
T 2 9 177 409 586 | 16,596 2.3 0.5 0.2
3 10 177 345 522 9,472 1.9 0.8 0.7
4 4 104 152 257 756 1.5 1.6 1.0
B
Ave. . (38) 155 321 477 2.0 0.9 0.5
oI 1 12 184 368 552 | 14,096 2.0 2.3 1.1
N 2 11 190 404 594 | 12,684 2.1 0.4 0.2
3 6 148 255 403 3,192 1.7 0.0 0.0
¥ 35
Ave. 29| 174 342 516 1.9 1.3 0.6
¥ 35 Ave. (67) 163 330 494 2.0 1.0 0.5
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Table 11. } F=Y %7 f OFEFE L IHER—)I], @/ b
Number of attacking parents and the progeny production ratio of
Polygraphus proximus (in Takinoue).

/SEREEY -
) BEAIE| BILE | #ARK | BFEA | BI#H | No. of progeny
E | BER [RERE (nPxgo)| (mPxy) | (mPyo) | B emergence
F 5 No. of | No. of No. of No. of FAILB L ASL 1 B3
No. of | entrance egg. parent parent | oo -y )
Year |Sample | sample holes2 gallernezs beetles2 beetles ies/ Per Per egg
trees plots | per m?| per m per m? | per tree Holes en}tlf)aigce gallery
1956 1 568 703 1,271 11,416 1.2 2.4 1.7
2 ! 572 896 1,468 10,424 1.6 3.3 2.4
3 11 357 432 789 16,116 1.2 — —
4 5 294 443 737 2,268 1.5 4.0 2.9
5 281 538 819 7,820 1.9 7.5 3.8
6 10 354 499 853 11,412 1.4 9.2 6.9
7 6 387 320 707 5.104 0.8 — —
leve:l’g (54) 402 547 949 1.4 4.3 3.7
1957 1 8 242 102 344 4,356 0.4 3.0 7.3
2 S 416 555 971 2,624 1.3 2.7 2.4
3 12 406 680 1,086 21,560 1.7 8.3 5.2
4 7 325 337 662 4,656 1.0 2.5 1.6
5 8 433 126 559 4,428 0.3 1.5 8.1
6 8 408 104 512 6,172 0.3 1.2 7.0
7 5 211 52 263 1,388 0.2 0.6 3.7
jfv e%’ (53) 349 279 628 0.7 3.4 5.4
1958 1 9 123 ‘ 102 225 1,664 0.8 1.5 1.7
2 9 74 93 167 1,336 1.3 2.4 1.8
3 5 224 265 489 2,948 1.2 3.1 2.0
4 8 133 153 286 2,744 1.2 —
5 8 244 411 655 7,028 1.7 2.0 1.1
6 8 235 364 599 8,084 1.5 5.2 3.5
7 8 230 293 523 7,076 1.3 — —
Tl s w0 240 421 1.3 2.9 2.1
LA

P F Y E I 4DV TREEOEEIC IO MM F TORENRLVDOT, ZhbikETE e
TTEIRV AHFTD, ULHhdBEREDE MO OEROLIZOWTHSE, Table 11 1277
L7zeBY Lie2 T3, FEEEIT1956 FICHDEL, HUBRELLICHEIEARTND, 2T
BbIRD DHGUT 1957 6, FAIKL Y BIABOF NI WHEANRES AbhizZEThB, b F
= V%7 43— —KRZFEH (bigamy) THY (IR, 1954), FHARFEOAKICHFEL 7B ITRILK
BZEAILBDORIZ2EDELRTONEBETH I, EXRKCFELBEIBEORESCLIILIEE
ABRET BdOBBLNZ 720, 2L 21T 1956 EDFKERLEWCDADNB LS, 1:1 KELKBE
BB, TDHIT ETZOBRMAPEL, X OTRILBINIIL DTV Z LI, BARLI:
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REFETCEIHDIZEBER NV D72 L B#R LT3, ZHITERBOEARCH LFEREMNRE
L7z728b, FEUTCHRNSFELZZLEERLTEY, TANRELRBEROEREEH ¢ LHE
EBOWATIH L -—ERICI 272 L 5 KBbh D, WHERRYTY IF 7 1IZ bRDEEZFELDD
TOETRT, $-20EHI I KHLOTWTI, FECHOTORBROFEEBROEE)
PHERIC B LILHBIAEN DL ADN S,

I-4-3. EREHHER

(1) ABFEEROCEEROBETRNEL, -/ LR TIZ Fe 22l bRy = Y 2%
2t T L F v Y OBARE L 50T B, &0-BbHETIRLOMT & A=~ SHED
EEILLER, BETEZL FYY OBRENEL 20N, SEOREMOLENTHE—D F F< Y RESRE
e e DTV 3, '

(2) SIARBWEIRLY 1956 FRENT OGPV IC—RRICREL A, 5TEILIVEDIENILIO
Fee v B0t S8 EICIIBBICE AL, MWK TIE56 £ & Y STEDOHEENRLRBE AL L5 Th
B0, B/ LR TIE 57T FICE BE, SROCIISTECRBRORELTRLLLEADRS, Ll &
e L THEORERIIMOMAIZ K HREENI I b or,

(3) MEOWEWI=Y VYV AF74, PFIVT FIDF 74 THORZLRTOWTH
ELYRI YV 3% 7 A DI3EMICH2FEEE, BEROEHYA DL, ROLEBYTHB,

./ EHiX 19564 1957 1958

gA}L&/mZ eeeadececsecascstssecnssenns 148 265 155
%E%E{

) & /mz .............................. 252 450 321
" {1§Aﬂ%t90kﬁﬁ£& ------ 2.5 0.9 0.9

18BHLH 72D ORMAC R 1.4 0.5 0.5
X 19564 1957 1958

FEAFLI/ M2 o eveeerienaniiienes 210 211 174
%E%E{

FFFLI/ M2 cvevverennennnnnenninans 391 432 342

1EAILD 72D OREA L 1.6 1.2 1.3
%ﬁﬁ%{

183LdH 72 Y ORMEASRE--eoee 0.8 0.6 0.6

BEBEMF LT bREEFEND L VBT, FHEROEH I HEHOTVW208EK
DIEREVZ, ERROBHRCLHALABL-HbbUEATIVTHS 5. TOEBERE
DPieh o) IR CRICEZETH Y, TOMRKITVHY S endemic WRBEOR LT HOBED
REL ALNBERDO D & & KFE L BERRBE OGN RERBFREL TV 2 L5 CBbh 3,

(4) FPF=YFZ7ACOWTUTHRIHE DAL THB 0%, ROLEIFY THB,

19564 1957 1958

?A}L&/ﬂﬂ ........................... 402 349 180
%E%E{

E}Lﬁ/mz .............................. 547 279 240

%Egg{lﬁkﬂ%tﬂomﬁﬁm& ------ 4.3 3.4 2.9

18LH 72 OREEARE e 3.7 5.4 2.1

TYAEIMIZ BRELEWERITHE VETET, FOLEEINATATHS, LL, BEAILEL
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BIEE OBRA D LD L 512, IARREATLAEECERWCRELEEREL 2005 L
Z7EDTH Y, ZHRIRBECHIZOTOEETRERREVZ D, THEYUEHARNOFEIZLDOTED
THRFER LN D, RREROEEBBOBIERDO—2LATLINTHAS S,

(5) 2BMCBEMMAIREDT L ERRETTRIZVI-DIRVWRNRRECKEDL O, Eob
¥ =Y OBEHHIKIC LD THL AN, BIZZ OMFOREE 180TV Bo CHIXKER ORI
BV 2=V =Y DRBERIDIS, Lk P F= 22l BREZHED NIV NEHnDzZ Lot
BROFER DTN 3D EELX BN,

I-5. EHi s

MBSO — KPR ETHATH Y, HRERREATIRDIOEVAELIT T2, AFER
SHEBR 230 FA, MICREMABSILEIS0HELIRDOTN SR, EOEMECEH S5 A ORRIC &
BHELILOT B, Tisbb, KA s AREOFLMF LY, ZORSE TR KEOEEARS
HELDTHD0 ZONEOKHLHAI HIZ, 5772009 AOERIZ L2 CUNIREORBERDOR LR
HTW3,

HIE P EICHERD LS BH I LTV 720 T, EEROLER REHRETHENIRFAICED H
NX5ThH3, LHL5BIRIKRERAER I IT TV LILRTNCIIF L FCRBKROBEI LT
WieeZAdHY, FREREEN=Y <Y (—T7 A=V =Y &) LIRER T F<Y ORTNE

EAERDLNICFDORIRDH DT, »igY DL
160

ABEOFREY Hizo EHIZT—EOHIRTIL1956 -
FEizkr vy Fon<F (Eurydoxa advena F1- 140 S
LIPJEV ; ZE—E. sapporoensis \TRIBEEZLTHY I:q: 0008 . oooo
(—f, 1957), F-FME/LEL T, ErY Fr<vF al3 %@ 0%
EFF, 7BERYFN, AVER—FrvdF ,,,g@% i‘%@ %
PEATH T (—f - N, 1960)) DAR v
I X BEEY 5T (NE, 1956), ThAFIL n—e—20 o)
ROBEEREREL:ECHLABRT S, i I
RBM SRR NIC 7272 1 ATTIRESh 1
1A THY, LndbEotfizt e ey Far K 40—0,,,"0—0—
<FDRELD 5T RBIMIRE 80T 3, // L @Z & 9 A
L7eitoC, AiAOLBIER % A5 LTIz N 210
FTLAEY TIZIAD7=%, TE BT FDMD 5\ oL som
RESROMLCINERMEL, : i‘égzgl Ly
T8, AHIFGIZEE (1959) iz LD TI9554ER, 7 a flisk Dead standing EZ0-Spruce

BIRZOWTRERTIebh T %,
1o LAREORERE Fig. 32 RRHBZORE L IAHEDT
Bt (50x 160 m?) (35 NI E KX 352 HKHE p7e CE AN

AZREVbOSMIC Fig. 82 nZe K RES Position of the standing trees attacked in

Nz, BRNR FoBRIC L A AEREO R B & Tomakomai.

Blowdown area
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7O TH Y, BIFECHT, KREERERE L 93, — BT A=YV <Y R EL2/c=V =YD
KREMT, H.%5 4 2%, ~V 7 FEOBRERBRNLVEZL TS (Fig. 33), P FYizbTaic
BASEL T T&lov, BERIHEORER 1&, V. IKEAEN2~3ETOLLATY
%, BICHAERVICIE, ZOERMIENTTOBEVBERKBEARNA R EDOTELTEY, ZCRDOHRL
25 OMBREHEI T /2,

XFICBRIZL I, TOHIRIL 1956 FERL R ERY FAFORFEEYL, ZD7D =V <V
i) DRER 51F, I ABEAOEEEICI TV b LB Liors, RERE DEOATIEED

20 30 10

Noll

B6-10)
_—)l- 15—
&ai6- 20
= 21-25
=
=1

%

z:z: Mol

EEEES
ﬁgﬁﬁ

—|26~30)
35

31~
36-200
148
MoVl 4
20 51-55]
e —] so-60p RE2E N |

I LER
Ezo0- spruce Hardwood
L] 20 & 20 40 0

6~ Iz
)~ IS—————————— 7.3
16- 29
2] -2§
126 - 30
Bl -33—
136- 40
-
=]
=

H”H

CI %K Standing

B 5 2 K(1956))

S 957 |Attacked
= (1958)

"

1441~ 45}

46 - 50
151 -59]
po-64 =2 SUEIR Blowdown
to1- 651 O#5% Dead

. &% SRt &5t Total

%,,r..ﬂﬂﬂﬂﬂﬂnf

(em)

No.N
Fig. 38 B B i O # 5 # R (5150

Distribution of the numbers of trees by diameter class—Tomakomai.




Jb¥EE O REIC B S EHROFRAESEHEE (E3H) (LRiEs) —117—

722% HSORER 5T7DT, TORDEAHOFEREICIS JZL-FEBRIADOREIL .
BERDOMHER SR A HUIRT, BICRRICEELZRER. 55 Wiz EAEOBRFHS i
IZA BNV OO OFEREAEHIA OBRBIAREL. 156EKIAETTREINTEY . TOEDOKLD

BRIIMTTEH IO TV 2,

TARBEITRITY 1956 FE L Y RELIZU D, ZOFERHERVWEEIC, —HHEX VI AOEEK
ORADLZH 6 RKDOREEY AI27TTHD (Fig. 32)o L L, 1957 FEXRINOEEREFLICKRE
HELTHY. LHrdHENLOIRYELADIHEIC T THREN B LA TV 5, HEORERALICAEL
FBRERCIFERS FETNTVDICHL, FOMis<FHFCREODE W g ERE 40~500m
PEDABRPELISDO T D0 BELZ OHIB—HIIHEOAREL A TEY . ZOLDEHICHER
DEREEEITIsb iz LoLisnh, BB EFIL =2 FOHEY 51T Tz R LOED
RAOHIRIZIE, OEDSERUBOIABREDREL ATV 2, LRELEERIHNEI IR L T
7zc Fig. 32 CREN TV 3 LI IC, @fe UTHEIHE L YHAIZ, EBrbItsw LARDO K
ICERL TWBEARALI TV B,

ARBHTZ OHA OFCIIHBNBEEROLEDIS S N7 HIKT, LhrdbrEry FA=RFOHE
HWHTIHY, AT THREISUIRCTHO/e 2D, L Liahih, IARBEOHEEN 1958 FiC
TRIATVIREDOETIE, oMk £ OWEREDEEITITRE BTN/ L I TH B, Tis
b 1956 FEITMBIT TR Y DBEREL L7205 HE YDIETIRnD7-DIZH L. B 5T RICITRER
FOMBBCICKFEELTE Y, BFEILILD EHFRDORBEL AT THEIIRIEOT %, 727248
IR DA, BT AEEMRETIREX G, 1957 EX VLA 1956 iz % ORERENED D
NTEY, FKEDXLRIESBETIE s AREDOF LML R0/ 8MX ¥ AETHE, 20
LTI D DL H L ADNID TRV DL EZLDONZ, WERETIL, BFLZ1956E 125,
57TE 1377/, 58 105A, #H35FRERDOTVH, FEEORRE LS L SBEDHENEBES
X5T, STEDOEEN—BEHLNTBERLZL Y NBA T 2L IZRZ 3.

0-52. FILROFAFHRE

FHBEEEI=V =Y DL THDI, MEBMOERITPLPEEET, BlTisose vy %71
BLTUSRESEEL IO T e, BIHERD L 510, RBRBOFAEER CIFEBEDLATHLA
=V ¥ A BDFEREL, FRBERITRTCYY AF 74 —=V 7 A EOMER L IeO T B, —f
IBBOPHEBL IV TAR=Y F 748, EHRYY 574 OFELIRDOTVDH, BY X5 CEES
FiedablITwa b cidisd . RAESEEEGREL TV L, 722 FREEL 5B
FELTW23D03H D, Ll BEOFETIVRLEOHE=V %7 1D, WEOAIY Y F74
DEEBEERF DTV, MHEDFEOREMFAE. Table 12 ITRL TH V2 EDIEIHHED
ERFIMHTOZ L KT 2 F 7 ABEDOBEL TV B3 DI bTHICABNN, HLiTaxs A
BT3B, /2, VY avBen I3 VEOFEDHENSL, LORED:DF 74 2V EDR
HLBDEETERVFAER R0 Y Ho7:,

YV AFsL, =V A BEABLBCOWT, il ABOHRIZ LRt > THFERELHERE DR
EE{TIe0720% BRETERVEECAER S Y BRH M AL o072 £D7:, —HROBRRZZ
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Table 12. ¥V 3F 7 f—=V* 7 A EMERIC LB =V ~ Y HERDH
Two examples of beetle attacks (Ips-Polygraphus attack type) observed on

Ezo-spruce (in Tomakomai).

#HDOE K Plots 1123|456 |7]|8]|9]10
No. 1 iz 23 Diameter (cm) 40 [ 38|35 (34 (31|30 |26]|22]18
D.b.h.=39cm| B B  Bark thickness (mm) 9| 8| 7| 6| 5| 5| 4| 4| 3
H=22.5m R
%mz)\g.%%k Ips typographus ol 0| 0]13|27|85]|9 [133]173

No. of entrance =%y A

holes per m? Polygraphus sp 218(292(267(204| 95| 64|71 | O} O

No. 2 BH &  Diameter (cm) 38|37 |35(34 (34|31 |28{24]|21]16
D.b.h.=3scm| B & Bark thickness (mm) | o| 9| 8| 8| 7| 7| 6| 5| 4| 4

H=23.5m ' XV AF g4 ‘
Eﬁmz)\ﬁils%z Ips typographus 3|50 76|131|124|156|171|172|182|227

No. of entrance =%y 4

holes per m? Polygraphus sp. 178 69 | 66 | 52|21 | 35|36 |27 | 36| O

() BEND 2m %, 0.5m B0V v 7 RAEKIC L 2HE,
WEEDIHLRERIHTTY Y SF 27 1 DFERLLNTZN, BAILBIIEECERID
120 83, BEONESIE =2+ 27 188 (Cryphalus sp.) DEFEL ISOTV B,

Table 13. ¥ Y.3F 274, =V * 7 1 BOFETBE L WHER (E/ MO
Number of entrance holes and the progeny production ratio of Ips typographus
Japonicus and Polygraphus sp. (in Tomakomai).

5 { Q AFLE7-29)
BEA g u | s s AL (mt Ypop) | REICGRE (15
=8 & RERE No. of progeny emergence
® %amii EZE| m | No. of No. of entrance holes per m? per entrance hole
Year |1 D(cﬁn?n Height sarﬁtﬂe XY AFIAL | =2V FIAH| XV AAF s | =V F 748
ar | trees e g PO \1ps typographus, Polygraphus sp.|Ips typographus|Polygraphus sp.
1956 | ! 36 20.5 10 93 481 " 1.0 3.3
2 27 18.0 8 163 173 1.3 2.4
3 14 10.5 5 67 772 — —
¥
Ave. (23) 108 475 1.1 3.2
1957 1 37 19.5 8 31 —* — —
2 32 17.5 8 82 — 5.2 —
3 22 14.0 6 119 — 0.6 —
] _ _
Ave. (22) 77 2.9
1958 1 39 22.0 9 45 157 2.0 0.1
2 38 23.0 10 116 59 3.1 3.7
3 38 21.5 14 266 — 1.1
4 25 18.5 46 256 0.3 2.2
i
_ Ave. (36) 55 185 2.1 1.9

* WENS TR DFEEAT VN, —HMOBEROALLEEEINTWISVDOTHEL 72,
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TEPOHVENTIH Y, AEFER (Table 13) biFIFETELRUTID

BEFESEAILBOAT, Lrd=VF 7 A HIZOWTL 1957 EOERARIT T B, LaL, &
CTCEML 7 —HORBEERRELDINEFRELTATADE, WTROEDIRICY Y SF 7 4L Y
=V F /A FOFERERE, LOIAEORRIEEZLILHEIELOTVIENL 5 TH B, 7272
HMRICEDT=Y F 7 A FOFEFBENY Y 1% 7 112 BRIFFIREL LD TWB 3D, HHVITFHEH
BIZAL. LMY Y 2 7 A DABE VS DEEADFENRABNT VD, TDL S IHERE
DRTCEIYY AF 7413 =V 7ML —RTDELIRDTB2, LTEALEFLIIL 72 REER
(B YV %7 A DFMIDIMIKRT, Pl LD 3~4FEHUEEHZLALNZDT, MELW
5 ECHEZRIAFOMBIEHh O A TIVTHA I £/, WTNBEEFELMIEOED
Lisw2y, 108 THOBE TIZBT 28ERREEL 5L, =V F 7 A HICEBINCREOBCBEOD
D, ThbOLHRPFOREO S ORNLI AHLRATNIDT, HEB N TEELZDIOR—FREN
T ERTRIEENTH B BOVTROHAIZE VTS, FEBER 1957 EITERTILOTN D
L, AATIIFEESE b 1956 FECRAT, TORBAOEHAERL T2, ThizdEh{ 1956 F
CBTIERrERY FAEOREOHEIZ LOT, 1957EICIFEFBEELEDH D LI HL DA
DYELELI-HEELDND,

LR RBHI OBE LM OB X ZHERER (M2 - Fofe, 19575 e - IR RER) L E22HR
THE, OHIRTIE=y" %7 A ROFEIFABRBRIMOBERIZRENTHBIZEVHL B L h27c &
5Th3o

BIERICOWTE, SHICERBRIT T2, AHIKTIEY Y %74, =V * 7 A HREOEEIC L
SHE HOIVIEA AR ORE LI FESHHICBHRL-BERSN RV EHEL 2O TEY, Lizh>
TZOBREDER I DIZZ T DBRZZENTEL, LOALEARRIZLDE, YV R 718
—EOBEOFETE L BEEOER (LA - R, 1959) X, =V F 7 A EHOFELD 5175 & 24
CHEROET L2 THObATHY (LA - IR, KRER), L >THEEMOHELIERNENE
NOBERDOER LI T2 —BERICE DTz Z LRI NS, 7B 1957 FEicd, T2 198 Ficd
—ERRRIFREE L R L 2HRARRELN TV B2, ZRIZIE~ =3 FOREIC L HPENBERL TS
BB, THORHRITY Y A% 7 A OFEFFBIL TUTEIREWS LV LAABKR, dLLS
ERERILECEWEEFEL TW DO TRt EL bR S,

o-5-3. BRLEH

(1) Xili7529 A0 15 5READHNC, 5 BICHRABECREYL 5, X5 IZ—HOMRIT 1956 Fic
ErErY FAYFORKECIZHEL IITTEY, LidF FvYOREOELD TN <Y
BEEL LSHERK RS0 F0MKRT, AEROLES REHRLBENIERCED bz b h
b B DINREEOREERAT N5,

(2) IARBEL 1956 FICRE LIRS A 57 FIT/AICEL, SBEICIARCEI LT3, 7272
Ly ~=® A ORERIRDO A, 19585812 b O & DS EUBOUER L B 7,

(3) =V =YDLORETHZ2, MEBMIPPEMT, HERITRTYY AFs1—=VFr 4
BOMERL 10T 2, RBMITRRICRRD Z L =V * 2 A EOFENREL DR, TOAREER
REDMOMMOBERER L ELUM T2, ARIZZASEIMBELEVI IVD LAY Y. IR 7 4 23%
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PEENTH B WL D, —BRICBBROFMEUT A=V 2718, EARYY AF 271 OFEL D
CW5H, FIIBEAENEEL TN L, PR FAEELERLLBBICEFEL T3 3D H
Bo 1ELBEOBE TS, REOHFIE=V + 7 18 WEADHIZYY %7 4 OFEBERZ 152C
Wi

(4) —BREBIRIT 22 WELEOSEMOFERE (Um?2 H:YDEAILE) FIROPILLT
»B.

19564 1957 1958
YYAFs4 108 77 55
=¥ 748 475 — 185

BERZICDMOVTHOMETH, 19B57TEICHERADEELRLI-DICHL, RERTIZITHEL $1956
FERATEORBADEAERL TV D, FERHIA~~FHOREMEI VESONTVBDOT, ZHiLE
ZH 1B6EDAFHOWEOHBICLOT, BETELIFEBELEDE Z L1l HL OHKRILF
BEELZIHEEZBN S,

BREAEOFEFEEDOLRIL, EEILIFIVHLZ LWEILERAD7: L 5 TH S,

(5) BWHEIRIZOWTIASERLMEOATEL T, E2& Y LT LT ZIRABRLIEWA,
FROCENRROBR L VHEREL T, WEMOMEEEARZHZHOMEROWA LI T 2 —ERI
BTNk I ThHDo $72 X FOREMTIBZLL ZOREOHBIC LI BDTHA J », 19574F
DI dTRE L S BIEDORRRIF L MEARAD LTS,

(6) AMATILI1956 FiCHITHREKERL v ERY Fr<v3 O BENLORD FHRBELRE
LTVl AbN 2K, RICEETRERFTHOLLE VLD,

I-6. ZOfdrs

Pl ERR~7- 5 /EHL, SEIOHEDDRICEEINIDDTH S TOMTF, BIRE, £HO
EHF TR TIED D58, DATZABRRENTIebHTWEDT, ZZIZHELTEL eI Didn
2V OhDHA CHHENARBERTIbO T 32, T TRREINTVWSDTERI I GhL,
1957a, b, ¢),

o-6 (1. + F #1 7

EEENETIREEROEME (V97 <1) HIKiZH\\ T, 1956 FEFILRPBRD 72D+ ATV AE
FIC L AEARFRRBENERE N2 GhL - hA, 1959), ZOE I OBEL e dic=Y<VE
MU THATASRESTIebh T3,

ZOMREFIECRR G R ERICERL TR Y, HEZOMILALALT, RIV=y~Y%
iﬁatt*ﬁ%tmofwéo#ﬁ%b(uﬁ$ﬁ§®¢ﬁﬁ®ﬁﬂmm%<,Lm%%ﬁﬁﬁﬁbf
Wizizdh, H#if, WBOENFEEIC Ih0IcdrhbbT, BEIRORKHMED BN < L iFTiA
BTz, 1956FICITEMNLBEIIVInh 0728 SEROIKRBENEFICRE, TOBIHELLEC
BELTWwiz. CHLEERTIZE AL ZOXOMICBERES N, B 1957 Flc3BED REIIFHIZS
a2tz v, - :

AEOHRRL 0=y = Y it (FFBHEE 125 K30 (IEHL 14 ke, 1917 F CKIE 6 F) R
LieDTW3D, LAl Fig. 3¢ hbdbhhd kiic, LFLd—FHREOKSTBEIL TILT, ik
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IAT7Y LE W
EZ0-Spruce Hard wood
270 250 200 152 100 80 60 40 20 0 (R0 20 40
o s ’ — 0-5k '
V7 b 6-1 3
Y7777, wmaguged -1 p— {
16
|- 2!
5~
3"&
6-
51-
O % O A Standing trees 56-
m 2 TR Standing trees aftacked 1-
z2 FL#I X Blowdown trees /:;
Fig. 34 RKEBRMOKIER (= ~ Y EHil. FF)
Distribution of the numbers of trees by diameter class in Chitose.
m
Y ORRERMELTWBDT, $EHRAEFTHUERD 1
L REEOD L OB THERTHO-EBbh 3, 52
BT, MRYETLIRBIZIOTW 120
FEEIT 1956 E 8 A 31 H~9 A 2 Hizfiicbh -4t BEK ..
L OMERE LT\ REAOMEY Fig. 35 ITmLTHL e
720 ABHMTITHEORLENBLU DL, HACHEL:
80
HEREBEMOBICEFRNIIREL TS Y, RRLOBESE . 5
THHERIABROM2HICEL TV S, LrdZORED e Lt
60 Y .y Ox
LR E b THHEIT, Fig. 351328V REATVD . Qﬁ.fg
L300, BEIC X HROER LEAOBL-H S L < % AN
40 x & xxx; .o. :
H, BHABBEICHATTUIEEAELABLN TV, FIEE&HR x X Tue. o
N Hi i
EfilzWTd, FRH IV IEROBREMBITIZIZOL o i Sl N
X b .
SHEENEL BZHNTWB, ZOEAARBHIIBERDS ,&*-&rﬁg
A3 Xx % |°™
CHETH D, MEBIOVLTETSHEEINTHIRWA, 3 : *5iém
] 0’
RV Y I A/ AMBEEBETH DL T, FOM=yF7 v s

18, FYF 22X 74 HDFEEDADN TV 5,
FEMHMITE ORI N WHER 25om PTOIERTH
Db bbb T, EMBROABRKOSVWRREMKICL B
N, WEORERCHLLDLL, TOREENABELIZS2
IZEEHDOTV7zDF, R ERMOBRE N 2B D
BEERLTW2d DL EZ BN B, Zhe REORSNAM

e FEAK Attacked
x RUBIR Blowdown

Fig. 35 BEIKDOAE L HERD
Tz (FH

Position of the blowdown trees and

the standing

trees attacked in
Chitose.

i3 LOENEHIFT DU DHD =Y = ¥ ki DV TEMIA D JE XN T 5% BETFEOTH

750,

183, TORBEDHERVERI NN, BHMTH O I REROKREIKRES, MEMCHR
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fTisbhize 5o 1958EMMED DTN IRRITIARBEEIR LW DO TIWEE AhH b EhDr,

I-6@). BEE M A

FUEEMHBRESREX I IEERM T L BT 2R TH Y, REBIHERTH160 THE 5> T
WhHo ZOHIAHIE 1956 FEk, HEEF (1959) T LOTHEINTE Y, FOHEICLDENMET WE12E
BIRICOLEE, IRBEIL BERZIEH D LRBRENTWD, Tiebb. 155/EIC & 3 AEIAK
RIS E, =V <Y, TH=Y <Y TEBLE20% BENFEL T OLT. FORY MYEFE
DHRREIEDTEY, Lod ZOEZHFABIRN—IICHL YV REL CRBCFEOHRELY, TR
BHEERBITLTWISA D72 HEZI R TV B,

ZOBEREORR L IeO/- €7 ¥ AKX (RRBEEX 112 HIE) (3B 1957 F9 JITHEL - #]
T, TOEDIARBEDORETHEIRDLN T (GEE, 1957¢),

L3Iz 1958 FE, ENBNLOHEYBOREREL S5T/-0T, BEI0RBTORER S T &EhE
FORZBWHIRIC O 72 D TBREZ{T82720 BED A TRICHBNICHEEIZTRo>Thin,

ZO— 2 EIRELDDOREEE (1958 F5E) BV OMR (B2HBE) TH 22, FWEFRIZTTIC
BELLVIBEERILEBREIN TV, BMOBREBDFEIC LT, 1957EICITAMBEITS BAER
NTEOLTHEEOREL K SH T2, 1958EE 5 A—HICRELHERLRER, Thifz, X
Hiz6~7 ABERAEL T TORICEEL I WERENL, 8 AKRIAHHREARD RENELBHBL
7o TLTHREOHRERL DRDL, #E, Tibb5 AUERELHERNSI DLV, T
HE BYE (1958F) OWEL LTHEIN TV,

LLiehih, Z05H5FIRRAEIN/SDIWL MCHIE 1957 EOWERLMETE, F7-H&E
DHCOVTIHIE L THEY 5T T00ME I e v 3 AT 7ZRMRE D7, &V, B
EROHERIZE UTHBREOBAILEIC L 27528 (BEKE 1,000 m BiE ORI T, BE4E
EITIBERIE~7 AZATIISERZL ALEALEY), ZOBEHEYNERRCBEELRVL #
BEATOAEIEL T2V SV AV EEZOMEBR LB THEINDThHD, Rz <Y DREKRI
B, EDBEAENRRELELF 74 2V EOFALLBEUL N OHEEREROBRILE—EIZEL T
W3, HERE LTRBEIZNIZOREIZZY =V ORBRTHY, LhrdbHbcBRENARKITIZEAD
* 74 AVEOFEEDORBDLNIL S DRELDDT, BRINTHREIZ NI ETRNENIRY HOtz
SiBbhd,

At I BERE ) OAFEERV- ORI T, 1957 EiTidnrs Y Fh L 7228 58 FITITFREICH
RO T DT (I-1. EEBRMA OESR), FHEOEMUL AR I HZAKROEAERLD
TRIEVWHEEZBND,

WIZ 1956 4 (A#, 1959), 1957 4 Gk, 1957c¢) OFERE N T2 7 ¥ AR (112 4
) THBH, ZOHIRIL 1958 EDTEMRD KL EAROLY =Y, TH=V =YD FEERNDLTHMT
ROLNIZINT T, YARABEOREZZ LD THRI D, ZHIRBABIARNLIRNDHREDOHITINB L
NCW5 210, FEE 50 REROME NS ) MIEL Tiifsb R e Bbs.

L2 EDHIBRDRRRIZhH12%, BEEKBEN L ELHEL BN Q1B HI) 3w,
WEOFRERE TNV EDL DTS, BAEHIZIZVEREL ORBARANRLEOEEIREFL TEY, £
DBAOEFEHS OWZIC BOT—HEIZEHL ODRERNRBED DNz, ZDMRTTIBSEDHEEE L
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THREZNDITTHEH, IBEETILHLMHEICEULBERNE L, BEOFEIIRHHIC
FIRICEEL TV 20s, ZOBIIERENDV HMERWIZA TWORERTRIABI TRV 2nwT = 3
LI DTz, BB L 7CHRBBWICRHIS L . 1IBTEOHEEBT—RICEEL TV 0IZE L, 1958FT%
O—EZ, RHWICEFLTIY, LidHBEARRNEH D1,

FHFT MBI 2 B LB D2, WEOHLEN &  BHEI 7o iR—HF T, EEROLECER Ot E T
IS & 2 REPRFOERICRMES N, ZO1DIARREORER RIS BI BN Thrb
BTN/ HHFTLE D B 75 LRSI R TIT, e OBERELADIC\W2D72L 5 Th
2o L ZNHBEHIZORR, RAESBNAoH, $CI2 1957 EITITEY O BEF LTV 725D
2% B1B8EOREL L THRESNBHERL LTV 2.

L7 THREIN-BREBORNREAZ L 1956 FE 153 TA. 1957 FE5 THEFEFICAHIL, 1958
FEIZIeOTRIT, 29T I FHRLELDTN 35, D5 H 1956, 57 EDOFET LBO §iEOHIROBES
THY, 1958 FILEL L THBOMBOBERTHO T, BECHEEDLHEL LT STENRAIILY
ANDBNEZREDDEEZLN D,

FHEOHIROLRITIZOE Y Ligwat, & dHEEIROLEY & TE OB RIERETH 271
B, ZOXSCAARBEOREIE LD TAHREL,, ZTHIZRUKROTRTSRBEIEUROREY A
BEENRDHBZENITIEDEIRINTVDEVZ LS.

o-6 3. &« 3 # &

AAEHRBRFIDBERX I T ZR0A L HEL. HEELITELL T2, ABER KBNS
SHER/TH 90 TREBETH O, BRBHT & B 1958 FICe > TAIRAKBROBEREY 507 (B
ERETITI56E2TH, 1957E10 58 T A, 1958 E53 F2TH. 64 H2FH)e T TINEE
BT 2 20FAEK. SROKBEERE T80,

AA CGEFIBIMA) HBITRR0AE W ATERAT S EBEM A HITE, TODdHH I, LI
B EBIROWER IS Y BN T2 L 5T, BAEFAEROEOZEREINTW/-ABMRE B
TN, WEZEO LS IMIOALICEHNIZREL TW2OMBHBNIH, LHLISBETS L
UL Y EIE 1957 FOWENET, FHEDREL ABNDDIEDEV. #R, BBREMTCHRRzE£2]
FBROREKSBAMS THIRDONIDTH B, BEIROBBEMIKNE 10 2T CHERERDZ S,
UL2vd ZhA3 1958 Fic—BICRE, MEIN=bITTH B,

AHGFIRITBRZ L 512, HEOENEDIZ VA, FICABBRICHT 2EENFERCHES w2 Tw
Bo MICEHORERED b, O7-751, BEARKBOEENAE AL I CBbh b,

m #®ELER

1954 FORER, BRI ANOFERRT 1956 E2LIIARBBEITATE, FOKRET, BELOED
DSERER BT 1959FITII—ERIE, PEORRBIZET 2120722 T D, LsLEDOFEDFER
HEE, IRSHANCATS. FRA—MAOEMIKIZ OV TATHLT L~ TV, BEORE,
KEFEM, KOS BEAROLEPLREOCHBRAEK. ZoE4x 0ERSELENEL>TWBE,
CAREROBREVZH0% Lo LIALBEMICS L CEMANCIFFISEEL 2RRIDeh b IR
HHNTV D, FHMOTBEBERLBIELHD, UTIAbORRIAREEL TV ZEiLT 5%,
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(1) IABEZRER2EEHD 1956 EiTHDTREY hizo TOREBIIFIMBEE LT, Eiznl
WENOME T BERED 1955 FiTITL FAER AT, 1956 FEiL\ 720 THD TIAREEDOREY 4
T3, ZOMIT TR CHEMCBRFLTH 22, HERic-2, BRBRFANERNEE LS
LBEHRL T2 ThH S,

(2) FEENCBREDThHIEAIHE, MRBEEDORELIRD - 1956 FIL—~FICABICRE, Z0
BB LI L ZAHE (1956 FERARD), 1956 FEizdend L IHIZE AERERT, 19574EIZ/ED
TARFEE. EORBILIcL ZHE (1957 FEFRAR), kEL DT T2O0RRAbNI, FHETE, 72
b 2 EEEBS 0 2 SORBME ORI, B =R ORBE No. 1 & ZOEL, FAHAIE,
BETIIEEM G ORERILERA DMK, $LihAORBKBIRBHM No. 2, ./ LA OE ., LR
Bty =0, EHAMBUE ORBME O R, BRGHEO—BELNENLORENBITHD, 72
WTWOBEEHRZ OWTULOEICBL T 722%, FOFMEgRd O, T7nbb 1956, S57ELFEEL
7RERITIIAC TEND E Y IRVHIRS W OHB BN TV D, 72k 2 IE T =5 DR No.
2 550 (MEL LA HENRS ), #/ EAOmIRBRE EELIBREFIH L IEIRV) v
DEEH D,

PEOHEGNLS I N2 B L5, 202 00RIATLIMANCERICES, A—BA T, %
FRIZIE E DI DE—HIRIC 31 Th ZNENOBARLN TS, 20X 5752 DORBIC AN
FE, BRL-ERNEHETI2E VRS LU TGRLALWD, BRIZRO L S isfHREHERTZL
NTE B,

B, bbb 1956 EFRAERMERL L ZAHE LT,

i) BBOHEEONIVWEROREMRAZY GREY : BEFERHERARMA—T, T,

ii) 9AD 5 HRAICLZEERICS ROREY 517 T\ ok (Fl 1 BEERERRBRME T0OR
o

i) 19564 %F A & CHEEIRIMLERH S /iR (5] - BEBSHS O—, =it /73R8 No.
1 L #DED). '

ZHIZNLEE, T7bb 1957 ERERBRLIL Z AL,

i) BEAROHRHLE I vk (F] : BEBMTREBLERA DMK, B =RKits o—%,
S D% Ok, BRI O—EL)o

ii ) 1955~56 4F (2 M) THEBR X D7 ENAROKB I NR (f] : BERFEBLERALM
% AASEERVOfiR, BREMAASEERY O1R). '

iii) 1956FH X ¥ —MICH 7 IABOEL /2R (Fl : BER=ARRBVI IO TV 2%y 7 OFIK
FHE DR .

iv) RSB RTH B2, BHOIL H2HEHS, BLOLLBORIRS (FHITHEE).
v) BEBRISRKETH D70, 1956FERERERAREORE L 517 7ok (B 1 B BT ORI e £
DA, '

R, EMTaELe (1957) HAWIZRIHRISE TTTRERLTH D L O iL, FETRLABKROR
L EIL RO EBEE L OSBRI ABREOR AR L RE L B EELERIC/AOTW 2L 5T
bd. Tiebhb, 1956EE T2 OMIROABIARIMMUIFEL 2L Nz TH, HDVITFETRICE
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BIROBREZIN/E ZAZAERICIAREENRE, ZHITHL 1956 FEEICIT E 2HF AT BEARR
ZLBRE: RAEOFENEENBEIKI BN ZAH13B 1957 FTIAREED AFEEL LD THLD
Nz, 0D TINTHS S, BEOHIRIFELBRBARTOEEN 1 FER S W TV 7272 ic— B &
RIS AREL s> Th bbb T3,

AHEOHIROEGIEIBEMTELEDLTH Y, ZAREEHOBERABICIBERL T, HHFZLICAH
THEOREREYEME - L-—RIZd IeD T 2,

(3) MAMCHEEOREREL A7:BE. WETHRXLSLEROBEYHESUHE D H o
T B—FOEEE RV, FFEMS X0 MEEREM kT3 AR, SARER
(3EMOEEH), REBCHTIHEROEEEL RL /-0 Table 14 THB, —RT 5L BEKRS
E EHBEOZ L K KB OECIEAEEN DS BB T, RABRIINTIEETHRE), Zh
ZH LEENSEOE NEE. £LHFIEr 27t W EHARDZ L5 ICBLNE (REEHIT, &8
HER [TLBENKR] BLUOUEYKARZTNECERFICLS). LrL, EHILLIIBRFETIEL,
7ol ZEBER L BT 2 RIERCTB R I EEOEENKRE VL, TSR AT 355

(E& UTERBIMES) TIXBRADPREM - 2BFMBICRET HELRL TV 5, HROZ LITE MK
EFFHSMIc D, FiomE/ EEFR (R MARMIZIV-2 %, LIt D THEREOHTIILER
LT LARKEHEOREOATRBATEIL . KRFHIL, IDCMEFAROUNEECHMELF L

Table 14. SHEHEBER L TAWERE (B : TH)

Proportion of volume of standing trees killed to that of blowdown trees.

B o EKV B B ® E E RERICHNT A8
Districts olume of Volume of FEBOEE (%)
blowdown trees trees killed Percentage

E ONEHRE B E B 19.662% 760% 3.9
% EHBERE (TRE=RD 3,295 522 15.8
3 & WEMAE & 3.595 1,421 39.5
# W/ EEKE & 7 L) 3.339 148 4.4
& EREKRE F D B 2.334 354 15.2
B OEEHE F ) 1,19 324 29.0
i HOEERE (R B B 1.604 317 19.8
A PIEKE K D 909 642 70.6
% ®H ¥ K F 1,900 1,472 77.5
TE | @ B ¥ K 2 2.699 635 23.5
Oi oL E K E 2,110 400 19.7
= B oA E Ok F 958 360 37.6
iy | O OE K B 1,351 284 21.0
B # ¥ K B 1.156 230 19.9
E & # National forests 61,341 9.010 14.7
# & W Prefecturel forests 6,105 152 2.5
%+ O fli Others 3.473 34 1.0
2¥ & Total 70,919 9,196 13.0

* TUnit: 1,000 kok%2118,000 board feet.
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WL THERELBERL T BDITTHBH, ZOEALATIRICBRZ L SIZ, WEODL WA
iz BREIZBIFTH DOV IFERIBON TRV ZDEND, T LAEEKDLEIRT OV 2
AMZELZHBOFRNIVRAY L5 CBDBN D, BRBHTOETEDREM LI OWTRR 7248,
—EEEAROKE X N7 HIKCARE, HUOHEELIOLTHY, 0L 5RO 5 D 7- %
H, £lHB2VIEFRRHE S E R b 2 MEME 120724 5 Th D, 2D kit mEEBRLEN
o< BEIROLEIREIC LD TORWICITIRbIWIEERTIE, BEORENSBNICELH TS
7emD72Z & (Table 14) b % 30432 % (Gik, 1957),

EBERMATEEBRIHDRVICE L, EOLEHHRL TRV TIIRhD72% WEOREN L
BN KOO TN D, MEDRHSK I L Y ZEMORBEARLELNIERICTTOON DD H S 5
2 ZOMFRERERS A & 5 IsREROREMA S LD/ WS ERS ADRLRR . Tibbk
E#ROBEMIREEOEEICERFRSTICN T 2HET NI, ZHCH LERO N ZVEIRAEOS
WEZ AR, EEOEIAICEBMICHEL HEESNKEL Y, FARTIIABRERRELRT VDI
Thd. ZORBER HMUINT2THHZR, THHlAOBRICAOIZZ L, BELTWINS
FERBEEIL DS 5 D7 & OB B E DB GITL B MK E L 12T B,

ZORE EMIBFOZ E S REBMOBENRSV EIZZY < VIZHL. P PV OEIENEL, WED
ARREEE RILHD7 & D SHRDHEIC L 2HE, T, BEOKE SREMHFOREIBERLT
VCABERDORBOES, HEHROLIHRE, ZEnL ATV LExDBETHELENBES
S T-BERINVEHEL 180T B, )

LHHCATSRORERSEARED 1 HBERECKD Y, 1936FEDORAEROEROFITL BRiTS
MNP EL KOO0 D, BEORE, BEAROLERE, HEHBRER BREKROEEEE{ DERMN
BRLTwsLabh (BERULADETCHER), —HcLoBEROEEL TV ERRVLIE
5

(4) UABEORENBELLZDLVWTHIBRERSOREESTTHY, ELHTRKRILEE R O E
&. W& DEENAATR ADMA COMIARFAETE Z TRV, THITAERDOIABEERE
D—ODRERRHEVZ L0 TORRBIARBEEORELIZL D/ 1956 FICRIWY L5 cabh,
BEOZVHILNTHIL LT LA SHRICEDTIRIERRCHERNREL T b F7- B 1957 F
IHEFNCKREL 2L ZAREL, IFEBEORTNEPLIIRDLNIL, TOREROEHO—
EiZo ) BB B L 72 £ 180TV B, X HIC 1958 I BINICHEIT AWML TV 248 20
EROBERD TR THGBDICREL ATV D ZOZLRIHKERSNAEC L2 BEREORELE
B STRILROFEE S ITRTLIDT L ¥ RLTH Y, BEERBAOKRERD BV IHE
REOHEIHPNCEARICRET 2 PERBE 22 BEORAERELRICTAREL IpoTV 3,

RERSHEL LT EMADREREROBELO L 5 iafl, /oA (1959) N@|EL T2 X
SICEOBRICHT-DTELIZHWERECHNRDH 2,

(5) BEFELLTEZY =Y IZHA, b F<Y OFERIROMIKE OZITITRIc D ien D7,
NI FNENOMECBELEBTHD YV A7 4, PF=YF7 A OABLEOHEEL L DI, SEEAE
5T RRERS— =Y =Y O, RBEROSVHSHERETL Tz il 23D B bh
%o BEMFHE—D b+ ¥~ Y HESREMTH O/ LG OH)IHXT, BoFEEmE RigY) + ¥
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Y DRTBEDEN DMK CH S0 Lo LBEOREBIZIE S, KRELADETIZW

72D TN TRV,

(6) H—@HEILADIEHRMTIVHUZ LVWHEEE S TOTWHANRD LN BE A b D ig

s ERFFHAOZY =Y DEHRMORIOWTTH 2. ZITIIHERIABENH2MHFICLEL
TV de BUEERERZDIEERESHBRIMENCIT b, TORBERLer2720, —FH
FRRERIT IV RERBEERAER DI LT BENDH DL I TH D,

(7)) MELABEOEISADE., 2BV <Y, THZYV Y TRYY AF274, b F=YTiT
PR YR IABENEFNEPBCHFENEL Tt ADNBEEBENTH DR, =V <Y TIIZDIE
NIV F 7 A EOBER—BOMIR T BB, YV X274 —=V* 7 A FOMERC L ZHER
NEEOFEEMF, SIS T8, BT TES RVEZENT VD, ZRfisv 7257 1 EHOF
E£DH%L, BROMERFTIABEARDIELNT. EMBUMAT 2 OZITIEREML EDIREAENRY
VA s A=Y H &R AE HEE) OMERICL2EERLILOT 7.

HIFYVLAVE, VY AVEDIBTEIALIRREL RWIEIND L 5 ITm2ofnt, & OB
L+OREEINTEL Y, BN DOBERERLIEOIHERD RV IZEN T Igy, 727219584
IR IO EMIREBOEER (ERELEBOLSERE) T MIEEVRIIF 7 4 5V EDOF
B, FRUTRIVEV T FHH 15 VE (Monochamus spp.) DHFELWIEN %L HABATWS
(I 1960), '

B BERM S OBREEEL LTI TRABRTH 3. AEND L RAFERZ—FRDONzY Y
SE [ == % 7 RO MERSTABREOKRAL & bICALRIR 18D, AREOKNO 1058 4
TAITESTRUTRWEEND LI REDTWS, 20X I RHFEEBREOEY AL, £LHIHFICENT
SEPL-BEFBEINTUTVS2% B\O (1959) BWEL-L S ICEHETRS, SEOTPEDRY T
BAREICEL TO—RIBRRLRBD D F TITITWV 72TV RV,

(8) MEOFLERLIEYY IFIADNABECKI 2FLEEE. WEROEH YA D L —RNR
£ LT, FENESREARDSYAICEITL I 1956 FEREIARICHIT 3 LY 3 FEBEIZ B hICK
EhERRL, BETETIIIHICHER. ZONKRREERPOSB EILLE L 577 0BIELED
SR, MEREL & BIEESL T2 T B, LoLEA OBEI OV TAS L AROTESRN S
LhH#3 L3 (Table 15), BREORAMMIIGL TENENSHS b2O1ERERL. ZOEHOE
BLIRLOT D, ZORRTTCRRENENOETHRI L Th D, 7oL 2T 1956 ERAERY RLUIE
EkoFEM (THEZR S PRAMZAZNICEY) L, 1957 FRARTH O, B/ L B/
£ 121956 FiTiEWE ZRBIRIC R FLE, AIRNOFER—ERTH O/ FEBEI LB S 7
DT B, 721957 FEIL I FMTRADFEFEEIZEL TV 25, HIZOHMTCRERBEINELHE
DB bir Dl NEAERSEAEIE N0 ThH Y (BEORERD), HEOHTIE FANROHEY
EENRE TR D208 BTERBARTHEREODS LITHEL72d OABR b O TERBENZH
L7tz (HEDOKREE) LABN TS, IHICMOMD L R RREICWLTHhTMTOELED
REr AR/ Lo T, FEBEDILALEEL TVt YV IF 7T icVEER
FEBROBUNHDOTC, FEBEZZOHMOLERTEL & DIHFEY ) TR TUVHKROBIZIEARX
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Table 15. ¥ Y%7 A DFEFE, HEROEE (HFEMOBRIE
Parent galleries and emergence of progeny of Ips typographus japonicus from
1956 to 1958 in each study area.

k Study areas o 19564 19574 19584
FEFBELD 463 609 586

B | Bk Sounkyo {i’é 0] 2.2 0.6 0.2
+Bs=h¢ Tokachi-Mitsumata {E%éﬁgg . 242 372 fsg
HEEELD 382 603 365

# i Kanayama {ré T %2) 3.8 0.4 0.3
W/ E (/L) {%i%ﬁn 252 450 321
Takinoue-Takinoue ¥ H XK2) 1.4 0.5 0.5
Wk G | FEEBEL 391 432 342
Takinoue-Nigorikawa \ 3 FE X2) 0.8 0.6 0.6

1) FEEBET 1m? H7zY ORI Number of egg galleries per m2.
2) WK 1BILH7- Y ORMEAEE Number of progeny emergence per egg gallery.

N, HEREEMOENMWEMRI L OTREEINIZLATIVTHS I, ThEBICANE, EEBEHNT
EZRAUTCIFEE 5 ITRTUMARS T HITHENERE CHREE P BTNIEEEOREYRT
DT, ZOLIBRRYORMLEEL - FEBEOEEN, AEIAEE T LV 5 ZHMICHBR I N5
EFHOBL LTV 37500, RO AE BBV S BERLLOTWA (D - R, 1959,
LA - R, 1961,

WIERICIZ 0 & 5 R EEEOBBOIE S RED B\ IRE AN R & 7o 7ok B DB £ o
HHERNBEEL TV, ZD& 1956 FiZWVIFNOBERDESEY SEELDDIZED BEBYEZTE
HF, LIt o THERS 2B EERH 27228 (BHITIHT1: 1D AR L AL EHET), 1957
FRIIFEBEOHAOERIIML TRBOBAMN NI VA, ZORHHEERITILDTETLZEA
LD, 198ETIT—RIC I DITHERIIET, CHCKBREELREFEE TV L BRI
BRCREIATV28, TH=EROZE { MERATEL VRRWEALZEZA S LBz, 19584F(iC
T OBRHEFHEM CHIADOCLRFLHMEARN—BIZALND L 512782 T 228, ZHIZERBORA
WISETIC & DRV EFREOHRICLBNERE CHFEL 5 5EE0E Db EX LN, Itk
T/ LHIJT D % 1956 4 b 270 Y WIER N E v, BEKROE (I-4-2) TFTRENTI WX,
ZOMBRARERATICKO O M EBEENH D L I B2 500 HETZ2F Y LEv.

SEIDIIARBEDAFEESR A7 3EM (1956~58 ), W THOHIT S AL E DRI HE 1 #RD
BBCEOL21:L5THY, F2HREOFLECIIBEERVBEEIN TV, &L a2/ LidliE
LENILH, Hol LT B 2NN DRIEEPIEH DIl LN TH D, BHEFEC L B30~
WT2HRE L BRI T8, IRCFELBEREARRPARCEEL-DDO LV —BICHELD
{NTHY, FEFHENRBHL ZHRHDMCREALL O 2TV HORREINTVH 0T,
BEOBHE, TibbE 2 #HREOKEEILTL IV, SAEEL DARYRBTOBL L EE
LishotzZ b % 2 R E OHBEMEL A LT Dzhbbh e v 5 0 b Hhi,

TYAFRIAICOWTUZZ S TRRIEHE BEE L CEDOERBENCHAENPIC—ENIZ TN TE
Y b\ - R, 1959, (LA, 1960, EOMRER), ThbOERY SN2 TAEOEG BB
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DWTEIHRFMIRFTA2FETHD BEZLA - PRIZX D E 2 EdEEEREEARE (1960)
BLOWRA R, 1961 FF),

(9) FPF=YRIMBYYARAFI4DTL ERBEFRES, L3O Th F=YOHEL—HOM
BEBRITEFER D&, ZHIRABORBEIRIZ TORERRY Y 1% 7 11Z2EKRE {IanDrz
e, (B28) BLV (5) TORKZI S ICASHMOKRIERSI—MIT= <Y DF, KERICHL, b
F=2iddy, FERTEDLN T2 L2 LB L5 1BbN 5, 7/ Eih0m)IMR 2RI IIEHAE
e DEEERPIE CY Y A% 7 A DL S IL/ERLEI NI 2783, B/ LOFEEBRRZOMh—,
ZOWHHISERPCBEERITE XV 2D L, IRFERSHERI Y Y A% 7 (1 EDEFERLT
WisW e LA LFECH O TORBOEERIIAEN D72 I T, HEXBALTCEHBL L TICRE
LTWB3D0EDLHTEL DTS, BRIZHRE—HERFEANH L VL L cBiEcosbhisnd
EL{EETTHREL A TORWIRDEMTHREIN TV S (ZHHIFERL LTREI NS ORE
Wo —RRIZ T K VIIEIENE L, ENZTF 24 AV ICRTAEFEIAETV- OB MRV, &
L FHEDBCIARNDFENE S ABBOEAIINWL U S L IAHIN- L 5T, —RRICRR%
DEEOFEY 272727 T (1956 ERAER DML 1956 F DAz, 1957 EFRAER OMUT 1957 D L),
ZOBITRELTLE DTV 2,

(10) PEDZL EHERBLBIEL T, BRIIEEI ZREPBNERLELORERTXEMHECLN
TEER,

i) BEIROWME, BHER : BER 1~ 2 FMIABRKRDOLNRFEDORRLEIRDDT, TOMITTESE
B LU THEEOREHBET 2 Z L BNRIFETH D, TLTHE, EOLEFELEBRNDFE
DB L b & ICHBENSEABRA Y EET 5. CORITTEHRTEETATH D0, LInliLRiC
FENBTTIUCHMHLEOTET T3, HICKREINDBEAKRK (FRH) PRROALE AW
EPRRRE L, 2L 2 E5EIERIN TV REEIC X 25105 OBRE, 55 VIERBHRSE
ERT 5o FHMACETABEL ENVIRD, 2RENRE U ARIESERBRI HORE
DEEEHREHT 21 SESBEROKES h-iRiE, SEROBEBO WL ZAIBIE L
T, BUIOFER—HOFECLEEY. 2EFCLRICHE. IR NOFLTEL LT3ERRI D
NTVB, L7zDTZOL S s 2EE ORI &, EFNICHIEL R AR L EBL 7252433 5
CEDHRYHFETED, EAHERPRTHIBEERTELYH L CHIEREFEC X2 08FLEL W
SHbRABNBIT T, BENRECHT AHBRIILAEEDLLIRVEV V2 L),

wozxmﬁiﬂﬁﬁ?ém-itmm*«©%¢®%§ﬁﬁ%um@ﬁﬂ%ﬁm§,%@@%#K;
DTELBLHRDOTL DT, PR THBR/2L Sl AAKHAE (ARERICHT 2FERORE) ick>
TEZEDORBEHERICOVDATEL BTV ILETHY, TNV URERFHPREITRINS
7T, BAMCRERHBRBHREHT I HI0LR,

i) MABEOUR : LREEIRERBRFHEOHE L DX T 1 d ABEMICEL 7B DA
BT d, RETIHPHIFRL L5 L IRAERLIELVL2ERBLTLLTHD, £0
'ﬁﬂmu%it%ﬁbfﬁﬁ§<ﬁﬁfﬁmv,%it%btbt%&<$VﬁﬂK&m%i?éo:o
BEREILBEEREMMICEOEEREBELY ., HD2WIIILERCERLUF T T LT MMkl
LTLEDZ Lo BERNOEABM72T TIBMETREFL TV 3 RICIIBEOEE L, BEORE,
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B CBARIE T ORBIRITHENTELELITV ATV RUEXLTHEINZBEIL, BiHE
DFxEHFEL YR L CTREERE, BEFIEO2NEANBAMEEETILENDZ. SEDKNOEL
T TR BHERDLERIBR LTIV Tenth, MEHRRELTHD/Y, MBI N7 LT
RBEORABICBEEOREL AT FAINBEIN T 3, .
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Survey and Population Studies of Beetles in the
Wind-swept Areas in Hokkaido (II).

Beetle attacks on standing trees during the epidemic period. 1956 to 1958.
Hiroaki YAMAGUCHI, Tadao HIRASA. Chikara Koizumi,
Masatoshi TAKAI, Motonori INOUYE. Kozo KOSUGI and Akira NOBUCHI

(Résumé)

This is the third in a series of papers® concerned with beetle infestations in the wind-

damaged forests following a storm of May 10 and the typhoon of September 26, 1954. As re-

ported

in the previous papers, a large amount of wind-thrown trees had been heavily infested

1Y)

2)

INOUYE, M.and H. YAMAGUCHI (1955) : Report of the Hokkaido Branch. Government
Forest Experiment Station, Special Report 4, p. 72~94.

YAMAGUCHI, H. (1963) : Bull. of the Government Forest Experiment Station, No. 151,
p.53~73
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with bark beetles and borers, and the beetle populations had greatly increased between 1954 and
1955. All standing green trees, however, had not yet been attacked by the beetles by the fall of
1955. They began to attack them in the spriné of 1956 and destroyed about 1 billion board-
feet of timber from 1956 to 1958—most of those were Ezo spruces killed by Ips typographus L. f.
Japoaicus N1JIMA. The outbreak subsided in 1959 when the beetle populations droppéd to so
low a level that the standing trees newly killed were hard to find throughout the forests.

This paper deals with the investigations into beetle infestation during the outbreak period,
1956 to 1958. The study areas were located in 5 districts, including the Sounkyo national forest
where the studies had been mainly carried out in the previous years (Fig. 1). They covered
typical blowdown areas throughout Hokkaido, and each area represented different conditions of
blowdown, forest composition, climate and so on. Two or three study plots were laid out in
each area, but also a general survey was made over the large areas.

The results are somewhat complicated by the influence of various factors but they are sum-
marized as follows :

(1) Over the entire wind-swept areas. the insect-killed standing trees had not been found
until the summer of 1956, 2 years after the wind damage. They were all observed along the
edg of the residual forests surrounding the blowdown areas.

(2) In general, not only in the different districts but also in different areas in the same
distritc, two different types of beetle infestations on standing trees recognized :  the heavy in-
festation that took place in 1956, resulting in severe volume losses of green trees, although the -
beetle attacks decreased greatly the following year ; and the other heavy infestation occurring
one year later preceded by light infestation in 1953.

As predicted from the results of investigations into beetle infestations on the wind-thrown
trees in the previous years (YAMAGUCHI, 1963)?, the first type was observed in the following
areas : in those containing blowdown trees in a small patch or spot ; in those where trees were
damaged by a windstorm in May preceding the typhoon in September, and in those where a large
quantity of waste materials were left behind after removing fallen trees in 1954 or in early 1955.
In these areas almost all the blowdown materials had been already infested by the fall of 1955.

On the other hand the second type was mostly observed in the broad expanse of wind-swept
areas where much of the blowdown trees remained suitable for further attacks by the beetles in
1956. Similar processes of beetle infestation were also observed locally in some other areas
where a strong wind caused new blowdown trees in early 1956, and in part of the stands cut
over for construction of road in late 1955 or in early 1956.

(3) Heavy infestation did not last in a given area much longer than a year, but was
followed by moderate or light infestation for a year or so.

(4) Proportions of the volume of standing trees killed to that of blowdown trees varied
widely in different districts (Table 14). In general, however, the high proportions existed in
the following districts : 1) where the blowdown trees were left untouched or too much time had
elapsed for making removal practicable, and consequently leading to heavy infestation, 2) where
many relatively small blowdown areas were scattered all over the forests so that the residual
stands were more severely disturbed by the storm or typhoon than the other districts, and 3)
where many stands had a high proportion of mature or overmature Ezo spruces.

(5) As is apparent from the many figures showing the forest composition in the areas
investigated (Figs. 6, 8, 17, 19, 21, 23 and 25), spruce-fir stands are common throughout the

areas and most of them are characterized by the upper crown story of Ezo spruces. This seems
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to be one of the reasons why Ezo spruce suffered much more severe mortality than Todo fir
(see Tables 2 and 4, or many figures showing the position of standing trees attacked in each
study plot).

(6) Of the beetles attacking Ezo spruce, Ips typographus L. f. japomicus NIIJIMA was dis-
tinctly the dominant species. Its infestation extended to all the surface of stem except the tree
top which was usually infested with Pityogenes spp. This type of beetle attack was most common
throughout the areas, and in parts of southern Hokkaido another type, Ips-Polygraphus attack
type (Tables 8 and 12) was also observed. The other species of bark beetles were so small in
number that they almost disappeared in standing trees killed, especially during the peak infesta-
tion.

(7) Annual variations in attack density and progeny production of Ips typographus L.f.
Japonicus are summarized in Table 15. Attack densities increased greatly in 1956 when the beetles
started to attack standing trees. In Sounkyo, for example, average number of egg galleries
per square meter was about 7 times as great in 1956 as in 1955 (about 70 galleris in 1955; YA-
MAGUCHI, 1963%). The densities increased further in 1957 but indicated a downward trend in
1958 in each area. This fluctuation is possibly a reflection of not only population levels but also
limitation of the suitable host material in a given area.

On the other hand, the progeny production ratio indicated generally a downward trend
following the sharp reduction in 1956 (In 1955, number of progeny per egg gallery was approxi-
mately 28 in Sounkyo ; YAMAGUCHI, 1963”). This is attributable partially to the effects of
intraspecific competition at high attack densities (YAMAGUCHI and Koizumi, 1959%), and
partially to the effects of the increasing population of parasites and predators. The limited
experimental population works conducted in 1958 revealed that the generation mortalities of the
Ips beetle were more than 97 percent in the uncaged trees, while they were nearly 65 percent in
the trees caged to prevent them from attacks by parasites and predators (Detailed results will be
given in other paper).

(8) Of the species attacking Todo fir, Polygraphus proximus BLANDFORD was the most
abundant beetle. However, its population had been held down to a relatively low level during
this outbreak period, probably due to the influence of forest composition (see Paragraph (5))
and high resin production of Todo fir. High mortalities of the adults were observed under the
bark of standing trees attacked. Many beetles were killed by copious resin flow just after
construction of entrance holes and consequently, as shown in Table 11, egg galleries were

relatively small in number compared to the number of entrance holes.

3) YAMAGUCHI, H. and C. KoizuM1 (1959) : Annual Report of the Government Forest
Experiment Station. Hokkaido Station, 1956, p. 39~47.



