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Some Observations on the Population Density of the Spruce
Barkbeetle, Ips typographus LINNE, During the Peried

of the Outbreak in Forests Devastated by the
Typhoon of September, 1954, in Hokkaido.

By

Toichi UcHDA and Toshio NAkasHIMA
(Entomological Institute, Hokkaido University, Sapporo)
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RHEICROTRIBIHI AOARRICKD, BH 8T HAICET 5 AEAEE L,
EXOLSIZEINE, Do EESROBERLEUABACE, CHERKE LTHETZ
%74AVE@%$K;U,ﬁﬁ%ﬁmmﬂ*&ﬂﬁﬁb<mchm&%?%ﬂ%ﬁ%i
TEZENEREIE DT B,

TSTIULFETEY Y AE T4 Ips Iypographus LINNE 13, Ch S+ 7 4 4 v ¥th
BELRELZLODLIDTHY, JEHRICHRY 2RBEOLESE LTI, 1924425 3 (dh#e8)
B 1936 1:10 B (M K) DRER, REICUSTHRREELS L L BHELN TS
(b, 1929 mim, 1936; X &, 1933, '34, 40, '42), 3 /-3~ v v T, 1931~
32 D EE, W2 KKK (1939~1945) (1o & 2 HMOTERE T I C ICHE RN ®ER
i & RIS B RBEMAHE SN TV (V. Butovitscr, 1941 ; A. KURIR, 1947;
B. LEKANDER, G. RECKMANN, 1950; E. Scmmrrscméx, 1948; O. ScHNEIDER-ORELLI, 1947;
O. ScuNEIDER-ORELLI & W. KUHN, 1948), Ls L7456 & NEOMRAORBAFR, X¥E
DFEN, EERE, BRARSIIETIEELZLLCHEL- bOTH ST, HHD
population DFICBIT 2 RHIIFA LT EHI T, Lo L population 3. Ad
T REEHOMICT R L}, ABEEOKE, BEREZOFHNLTICHR RO
MFIZH1DT, TOEBELSZLLOLELZ OGN, IO TEESEIERD B S LM
IR BGRDY Y S %7 4 KRAICKE L, 1954 4ERMORICH D BMTBED ML 10l
TN, HROMBRE U ICAREOERICOE2-30RNAHB-OTC L #EF 3,
ALICABIZRIL S, RIHECSROEIE S A S RIS REEHE, LR 5
%,ﬁﬁﬁﬁz,%ﬁﬁ%%%ﬁﬁ%ﬁ,Mm#%%,mﬁwﬁ%.%ﬁﬁgﬁwéﬁm
FHOEEET B,

L BARORKICHITZ2-308R

WERENZEBMARCIEBRICRT B Y Y A2 7 f KBEOTRICES, SRORE
ERELARCE 2 EOREMICHY T 5 1955 1IN T, BB EFTIE S ¢ & A8
TN/, LALTZOMMEMIZRY % population OMARBAES bIzT 2 &1t
ARREOHBEMNT T2 LEEENEREG T 20LEA SN MKIC, CoBIcRY
SHENHEORL, BUKROBE VICRO T 2 R RO o BEINEHES % M
THEHNELDT, ROMHxFELFTEL O,
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BB ICHN 2 2B OER 100 m, B 3#73.6km, £ 13 400~700 m O i#igAEA 72,
BINOTEH 20~50 m ORI KBHTEHTH 30, TOMMEPOAEMNORLSY, &
7 700~900 m AR LT 3, ' ‘

TR - HER R BER, BMBERERXORBROIZIZHRBICRET 5, BE
$1ha, 5 110~130m, L #EhiCEHICHES bTb\Zg'

BEAB O ICHENN: BEKERACS 2EAON, 5 ROMOBIR TR T
xS e viE, BEREK2 A, BITK2 A, A3 3L ATE Ok, HAHAEAE 1955
ERICRRERET ZCEST, BEEFEEEL, TICRELINSHELET L0
BBHLNE, ChEBEAOMERCMEEERR L RICRTM TH 5, LEBEA
DT, 1955 #E ¥ 08 ic 1956 4E D6 A AlIc R4 3RO = Y v Y ZRE L CHERN T
3L, COBICHR I L BEAL bRISEE L,

Blx RHEROHBLFCHEERE B

i | TE ILE X TR#X ' & B ‘ TE I E X FX
(m) {cm) :

8.1~10.0 ~ 101~ 20.0
101~120 1 20.1~ 30.0

" 1217140 3 g | 301~ 400 2
14.1~16.0 2 40.1~ 50.0
16.1~180 1 4 &% | 501~ 600 8
18.1~20.0 4 2 60.1~ 700 -
20.1~22.0 7 B | 701~ 800 1
22.1~24.0 2 | 80.1~ 900 1

B | 241~260 4 Z | 90.1~1000
26.1~28.0 1 ‘
28.1~30.0 i

CNEREROBR, B4 1HT2E Ilm 0RROFEL ®F4 3~4 757* &H
EARAH 135 AHREL, ERELACEDON LYY %7 1 OFAIKE T i Hipkk
OBHLEE, 1955 F6 A AL ORAEIATHETCOM, TRomic@HEL.,

EUNgHR----6 5108, 30 3; 7H21~230; 8 98~11H, 25~26H; 94
20~23 A, '

* AWMEROHEL ASDT 5ES0HHEORBCAER LR 1.
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TR - 6A48H; 7H26~281H.; 8 518~20H; 9 5 13~151

RERRSVCER

i. 1955 $EBEICHAT B REER .

%%ﬁﬁmﬁbaﬂtﬁ#ﬁﬂﬁ@%lﬁwT?m<T&D,m&EEKFDTM2
BOREE L LB hTE 3%, HEELEREE S Ada~6 A THOMTHY,
KB R B L BRCERFALTN S, F2ERERTATH~8 A A0MTS
T, P—ERECFAL RN EREBCEALR, ‘

30

iZﬂ*
E,

20 ¢

v W W VO X R
WIB 1955 £ IC 0 BRAEE (B RINE)
(%ﬁﬁam%wzntﬁ#k%ﬁ)
THRESE
T EER
EHBRELR
EFCEBBREOE UbH 0 EBEA
BEBCHFF2E LT RBA

LD ULEBOEZCRT 2FEARENE, 6 HATHE L >TRTLE %@T&it&( %
2EIHORECES T TOMN, BCETOREOEREL R, CLIHEAHE RBCES
FTCOHBIcHYREOMERNS ZC &, ¥TIC O. ScHNEIDER-ORELLI & W. KunN
ﬂ%&mﬁN1m5m<,1Eﬁ%mﬁxﬁwbtogmwbfﬁm@@ﬁ%ﬁ%k?é
FHEBEYBREETZCELLZBDEZLIOLNS,

8HLFEHRIBOWTHD THENZAEZZIIEARRE, ELELTHERLIRIHEDOE

BEESEL, FHEEL, TBTAOHEECROTHIRALEANLORD SN, DI

WP we e

* 1956~1958 FE0D 3 # AR, W bEL HORET, B2 EEORAERELNLEADLM L T B,
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BATH B, CABEROBRY,
T AT D2 HEBPIC
i 1m? %Y 70~80 FLOFEAL S
FbDTHOT, H2EHORER
BIEEHICHELTREZLIKE—T
HokC ENEZ B,

19554 DRREREOREE D

BRI\ T—ET B, RO &
MHELHTE S, 1954 45k b 1958

FEIHOLBESHORRIE

2 RiciRend, 1995 413 6,7 Ao
iﬁ%ﬁwgbﬁ%mﬁﬁﬁﬁén
T3,

AR Y AR T A4 R EBHNER

ZHOLEOOMTH 3, HBLER
(1929) it X hid, M CBLETHEAL
1I9°C R ETRAICEETZ &0 5,
Rz 18°C BlEoERMBICHEX
N5, RE1942) 13, KEKHOH
RICRY 2ARER, FEEEOH
i (18°CLIE) kkk>CHERNS
CERTHBCEARLTING,
—ay RCROTIE, 20, BRI
Bic5imTEBRET S E (G
RECKMANN, 1950; O. SCHNEIDER-
OrELL, 1947), FF i RiE 4 20°C
LT EN8~14 B0 bic
REOEENF LS C & (B

1958 e
1955 e
1956 o—emr—
1957 ~mmeme

/958 --nnmmm ——

V, T VI 1 VH Ivm T m { XH'
B2 19544k b 1958 sE2 T
DRB OB

S.CHINITCHEK, 1948), EIRIC H e DT RBE D 25°CDE % L3 5 £ & (W. THALENHORST, .
1947) %zﬁfﬂenrm %, LEOM Y Y R"% 74 OEEFHRIZISCU L sb0LE
Z5N, 19554 6,7 AOREBER, HROFLEHOREICESTHED THFETHO*

TEDHEIND,

{

1955 42 9 7 21 H OPWEITROT, M T ICH E DT B O i IR I, iRi1908
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%, W72%, HH20% THoh RO DI SREZA L &EOH LS HITKRE
------ BEHROBLHEBR LT 240, B X B8 2K, ERCHLL @4
DEARE, COMETICHEOTORRERIC, BIChl LEERsmBEshaR,
COCHELB B, TNMIBS FICKRNTR, NECHEFESRRICHESNT, 26
DREABALREICHT L bOLELLNA,

il. MEOSHEREFABEE OBK

?/A*ﬁ%ﬁ%®&@%f@ljvj®ﬁ&TCmbﬂfméﬁ,?Kﬁﬁﬁlﬁ
HOBEE T AERICEELAREAET 52 L BTFPRENG, ¥ VA% 74 OMEE, B
MVICRIML, 2AROE 3AOBEERT A RMNATH S, Lo LTERREDR
GORFORESE, BVEICRTML FEH103cm, HEfoEIR 3~6cm TH3, &
HPRBHIOTRICK 24030 &, 1RFER* 1co% 120 ARABMEL, +ARELE1
SRYUE, 150~160 cm® DEBE 5% B, ©HBERE L SR T ICHER S C L
VIRRZBLBS0iIcid, 1m* 1260~T0 I L3 FEARKILOEHELE 3,

1955 4E %0 L BLROHE 2 MABLICIN T, WRORE Lm* K85 b h FATLKO
FEAGEESHLILICRTM Th 3, MABRECROTHE, B1EREREIC L 3%
AFFE LT TR 23 BRIOME, %2 EREMO FKE LTI 20 E2mEA L
1o,

BB & pizme, #1 EREHROTE, 1m? i 0~20 OB TEAT 2 BAH
66% % HHTROZL, H2EREFCROTE, $1EE LRI L, 60~100/m® ©
WA ICEE LMD b1 5, | , \

CNBOFABELNTORMICHESTRIT 310, B 1 ERAICROTERELHE
@ population HME{, MBICRE OFARMOROT NG & HHEESN S, Livl
BH51m* i 80 ALLI EEAYT AHES 18% 2R LTV B, - Chid MBS K IEL 7
BIKICRONARRTH Y, BAOBEY 2 —EORMEMLLAICE, HFMICEA
THEMODH L EBHZ 5, F2EE DR Cﬁ’“b‘éiﬁﬁﬁﬁﬁi population z»%%uc
BT C L2 RS LT, ZOAHOIL 60~100/m?) 3%, FEDHEIC L DRB I ZA
REE 60~T0/m’) IL—H LTV 58, BAOKMBICE b RPEATEERMOREN
TOBOC EBERIND, 2RENLDBBRERICEAT 2 BERABICET LTS
HEICED, ¥YYAXI4ORMICKE, ERREDBE, —wBENLCEATSC L%
BRI IEELORIOEHC ENEEIND,

* 1’)’@#1%#6%§b7&“ﬁ3ﬁ (BEAFLeoee 1, TRE..-r 1, 8- 2~3K, B Zhic@d
SEHM) B IKMTLERT S LT B, oo
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2. FAADEESE REROBEHEDBK

TS VDOWETENSRBONIBRICEET 2 Y %7 1C&D>T, population
OMMAENRUEEEMOFEART 28REND, RERORE CBEREL T T
CEBEATREING, TUEAMEROBE TICEAT 2REOME, 2 TEMT 5
 REROEEME OBFREHES AT 2 HMNE SOT, ROBEEFE L,
BESE . :
 AEOREAKHY 135 3 HOBERH HEGICER L 24 APICo 2,9 7 13~

15 B (FRH#X) RO 9 A 20~23 B (RIBHIK) ICHEFEELFE, Bk TicEs-o
TV BRAEROBASCERE L e WEICH 1> CRERBOTIC A ALY Tl o5
R LI, BERMA L, BEDKLDICHENICE BALTY 2 HRE 0 ERICS
Bk, LBLTCOBETL DRSO GE, & FRaodc, Bl s meL:
EE, CORICROTRE USRS L, BAREICROTE, BLORDiIctrs
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RELIZCEOHS LMK (BUHROBAMZBRLTOEH0) B L, 1
B AL O R AL B2 BT 2 60 & FE LTEHE L,
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LEOHEBEOFHRICES S, ) FALOHEE LFALY D OXEROWHKE
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OBR, D)FEAIOFE & BALERKR S D OXHROMEHE OBEBRENRT 5L, RLHE
AR HES KoM TH 5,

i 1¥FAABEOORBROBEN )

1 WG T 2 KRR ORERIL, FASOBEES 70/m® DB A ICEAELER
U, 1EAALSDEY 325 MORKBREZEH L, L LTEALDBENZNID S
BEETOHLEEETH, XEROMERRIBP LT B4, AHFRECKRHTIFA
A% ORBREEEMBEZOMAR LTV ZEAOFANLOEE (70/m?) &, AdL
ELADREURBERL - BKHMAOTREL SEH B LAEABRRER 60~70/m*) & H<
—HL T3, TRHAMROBMENTERRGE LT 20IGELSIEBERER, FA
LOEERT/M ROBENUTOBATHY, ThEUEEAT I L@YMIcE>TIE
HMALRHELTHECENHSHTH B,

FATLOWE 2 70/m* DL OB412, MRSV HRRLOdRE @O THDI L T
2855213, overpopulation (27307 85D —gRMEINIZ —BH L T35, FALOEEH
0/m LT OEA, RYRCHEANEITIEBRBELEBL NI 2HOT, 1 H
ARG D DRHEROMERHED LT SRR, FALZBBICRIR LSS
LTHEELORBLEIIREND YD, TOHIREAOEIH T VEHFEINT, $HFEAL

BRI RIFRNEHEETRINLOLERCE T LDEEEINE,

il. WHTAROBHETCROTHAT IREROBEY

-&E®§A%§®L£K#OT.%ﬁﬁﬁﬁwmwfﬁﬁiéwﬂR@MWﬁ@ﬁm
Kms 5, FADOEREIEY 20/m* OBAEd, ¥ 400/m* R REEET 5109
¥R, EATLLE 80~100/m® D15 41T 13 1838~3260/m?, ¥ 13 3000/m? O X Rtk A i
HUzt, LHLESSEARLNMI S ML, 120/m® Bl iz o841z, xitfldo
BIERICKPT A EMMBEHONSE, by Y A% 74 DEEEICES>TRYRTEMA]
REOR O T ELEEE, 1m? i 80~100 MOXMNKERURAETH B EHEL SN B,
ZoMER, FERMBBROTEELY LT 2HANEE (70/m”) X O $#930% (STHBERICH
FLTHD, EHIM)EBACHKITBY Y A% 4 OKRESBHAEL LB, 106/m* ®
FALBEICH LT, XEROEHEIZ 2950/m? TH 2 LA HUTH B, O
BORCR L BRICRL—B LTS,

BB ARE 2 M L BRIz & 120 KA R#ET 5, 2h1m® 90 flFEA
LEBSICEMSHh 3T RO EAERIE, HEE 10800 kw3, HHiC & 2 ke
BELHR0 FHTH 28K, REYPRIICHT 2R R T2% LHEE I NS, FHE(1929)
BZDEAERNTO% EHUETHBEH, FHOBBIIRLTOEL,

1955 FOE 2 EREIZNNT, BEHHEARL T IEALOERE R, BIKIZRL
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74 60~100/m? TH DT, WHEMEHS L TR SHHO {1 80~150/m* & —H LT
VW3, B2 DESBREBICH ZEROBBBOTERTH D/ /DIT, 1956 4%, ¥
A%y A RRICAREEERLE, LoLTH3HIA5HEAICEEbNEML, Bk
ORBICIE S BPFAT < ERHBRSNTORVE, ORI LY Y A% 7 4 DR
WS, EUKSOBEA, EEATEREBRENLOL, ' |

L EHBOHEEEMEOBRORL

—BERRELEY Y AR AN, BUbEOFHRBICHT 23 TOBRE, HHED
B RMWHIEE, AREMH, BRORBRCEHORE, AMAOEBRE, KKOWH
WAL OBERIICEE SN DB IHETHD, ZOHEBETFHT 3 &13H
WTHEETS B, LbUESLHETICRS N REORBRE, BEEOTE, KitRA
DRERESEMECTRLLSOLEDOND, T hBICARAELBIMEE L T oMK
OEMIC, b LRZBOMMRNE “B” LOHT T LONEET 2851, HFrick
Crk R Icl L, RBBEICRY 2REORBECICENE COERE, FROME K
BRHT A LICLD, TORORBETHT 2 C LBFTRTEBOEBELLNG, &
ROFIEEICRG B ARRECROT, EROMICHALES “EH” fuiz “B” 2
LD EDL SLBEELEEOEEOL AR EDTHFOLLEMDB e DICIROBEET ‘
1527z, :

1955 45 & D 1958 410 B BRICHR S N RIK OB, B H U SRR, W, 4

" 4
* 7 , "
r — FAUE 37> S
1 ‘E\ o9 Ziok: Cm %
. em o ;ﬁ%ﬁgﬁ“ "
10004 10 ' Tso\
40
130

5001 5
120

% 10
o R A : .6
1955(1)  (11) 1956 1957 1958

B6E lmOMBCEDLLIRALY SHOBS,
‘ 1R b R B MM OB
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¥ B LEOMLMLEIKIC DS, FATLDOHE, MHOKEX, 18 oRETIHEHK
AR U7 R 6 MR T B,

—f&iZ, d1o> population MMWEIZ EH U ASASMMARMSKRDTEENE L TR,
EBROHKD, BICROMPRTLHD « o RO LHESMA S TVE, YU %7
1 DEBAENBAL IR OMMMKIZ, TOHEFINIMEELT, 1BHLORET L
EROBICEDNTOBHDE B2 55, LhLEAS overpopulation & 7557154
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B B %

No. | g | my | WERM u%@a MERER BALE poALd | w a
A | ®HEH | ®AR | m | ¥y i

1| SEilng [BBIA| 1955V ~VI | 1954.TX.27 | 1955.VI.17 | 37.3 |27~T71 500

2 | g [BEIK 1955V ~1X | 1954. 1X.27 | 1956.1X.21 | 797 |28~64 47.7

3 | SEIE | MK | 1956VI~IX | 1956.VI. 12 | 1956.X. 4 | 993 | 1~22 105| - _

4 ERM | A | 1957VI~IX | 1955.W.23 | 1958.W.23 | 730 | 6~28 145 (N0 T LR K

5 | BEM | MK | 1957VI~VWE | 1957.V1.15 | 1957.1X. 3| 704 | 8~18 138| WA EoME%

6 | EAMZ | A | 1957VI~WE | 1957. V.13 | 1957. 8. 19 | 118 |12~28 181

7 | HEM | SR | 1958VI~VE | 1958. V. 23 | 1958.WL.23 | 64 |20~47 316 {%%410&@@5&:‘?

8 | REM | A | 1958VI~VI | 1958. V.25 | 1558, VI 17 |50~210 |33~49 45.1| /NREOEE

OHFROBRFICHNTIE, $ENOKEERICHSC ERBOTHRETSH 25, BROE
SEWUET B LRBRNER TS S, Hodic, B6RICHL M, BROESE
FRAOHEOECRZ D THL L i EBO T 3, SUCATFRICHRO TR EIRE

S EROBOEME M EFBRE L TRNOE X AHEH L /-, 1955 &b 1958 £
BEARREELLHELOZEREICD X, in@ﬁé@ﬁﬁﬁ*ﬁ&l%@( EHTRICRT I
{Th5,

BEERE 1 HNEoREICHEY T 2 1955 E£FICRNTIE, ﬂﬁ@%éu,m~uan®
MICHZFTLERT 2 ERDMEZR LT 5, CNRFALOTE 373/m* o 20
ZEEEBEDT, ﬁgrﬁ@¥5’ﬁm#+§}t&1§@fﬁﬁ wEEh, m%m%é%ﬁb‘tc"&%
bew5§®&%$éné

mﬁfgmﬁivﬁmf BIOE I OSMEI, m@ﬁw%@rmﬁmgmbfm 
- Bo CNRAMMICROTOEABL T 2m<, —#MHBEIC overpopulation 730, ﬁﬁ\v
FEOAEMNEC D, BEACRELERATICH 2EKICOEAERENT SN Fka
U7t FHAORRICBLOBRMEL L EERLTVEbDEELONE,

1956 FEEDIEOREICRNTE, ZFATEOE LV LA L, BEOB/MULE SEER
W#MLEOTV S (K VI~VIIL 28, ZALOFEEE, SRRV T 70~1,600/m*
R 993/m® AR L, T MAZ (1957) | iﬂEJII&Cﬁ“Uéﬁiﬂﬁ& LT 80~1400/m Fig
680/m? 2 # LT 3, ‘ |
, ﬂm®§§i¥%&ManT,Iﬁ@ﬁé@%ﬂ3mﬁgmhoﬁiﬁﬁlﬁﬁﬁm
S x im0 ANATELAICT ¥, EOARAOMBASEL CHEL, —RIED %2
4 AV EDTHRONEBEOMEBER LT3, SRLAML, HinFdcie
THEDICE, BAOHMICKA BN 3cm OfEBEET 3, ZNB, FH3Zcmop
B 2~3 A% F 425 LEHERE, ¥ 40cm® OEBEEALEET A, 2C1micEsB2
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WRBOR, WL B0MANELZ, KREOCHACRNTS, FhMeks LTE
RIAREOR S ROBIEY, EXREOHA L ARIC, HEE XD bR 30% HEEMCH
B3 b0LRET B 5T, BREROB K FICR TRIET 2 KR O E#A%Z 9,000
~10,500/m? & 73 3%, '
| AREOBAILKY AFALOWEL, TOREROBARE DBEERT ki,
HEARROLDERIEHEHLSATREL, LEOBRARHEE 300~350/m* I ¥ 2 HEICT &
50, L LI 5 iR O BEEC RN TE S N EAILO T 680/m? 75 % 993/m? %
BERSERORE L LBBEAEIL A MCHA TS bOLEEA SN, TMBEEIR
WTh, FROL SROBHMBEA LBBL DI, BB MEEORIEREHILL
RIEETEF LT, KESOBERBILT 31ICEL TICHIE LT, FE1942) 3, MACKR
g BARFELEOBIC, 24T/m* OFEAFIICK LT, RIEROBEHIZ 425/m® i § & iihD
xBTS, o5

1957 SEICR T B RMIOR S IR, MELD - st
RHICASEASEED SIS, L LISAS 5 AR
SITRBOREMICE O TERMICHET &
BHH, COFICRERL, RO ETOR
BRI L, BAEN & RERDEOEEICE T
N7EESE LT 3, |

L3 ic 1958 2E 0 IR 00 R12 D7 B
A2 LT3, Bl 1956,’57 R ICHIG 5 &
gz 3~7Tcm, FH49cm OFHORIMAF T

200 4+

00+

B—HE &, 1955 £ LR OMK & [k 8~19¢m, PN e
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Summary

In Hokkaido, a serious outbreak of Ips lypographus LINNE occurred in the
regions where the forests had been damaged by the typhoon of September, 1954.

The outbreak was divided into two phases. In the first phasé the infestation of
the beetle was mainly restricted to fallen trees and continued until the summer of
1955. Then, in the second phase, in the spring of 1956, it spread to standing trees,
and- continued until the summer of 1958. )

In the spring of 1955, the average number of the entrance holes of the beetle

was less than 20 holes per sq. meter of the bark of the fallen trees, in the summer
of the same year, it was 79.8 per sq. metér, and in the summer of 1956, the average
number of the holes increased to 680 per sq. meter of bark.
' In general, each of the fullgrown burrows of the beetle (with one entrance hole,
two or three egg-galleries and about 120 larval-mines) occupies about 150-160 cm?
of bark. So it may safely be assumed that the theoretical maximum density of the
burrow is 60-70 burrows per sq. meter of bark.

In practice, the optimum density of the entrance holes for the growth of each
burrow was about 70 holes per sq. meter of bark, and in a burrow are found 32.5
offspring on an average. On the other hand, the optimum density of the holes for
the growth of the population of. the beetle was 80-100 holes per sq. meter of bark,
and the maximum number of the offspring which were found in one sq. meter was
3,000 on an.average. -

The density and the types of the burrows, especially the lengths and the forms
_of the egg-galleries, seem to show the degree of the outbreak. In the year 1955,
when the outbreak did not occurred, the average length of the egg-galleries was
103 cm. In the years 1956 and 1957, the length was but 3-4cm. In the year 1958,
when the severe infestation of the beetle had almost ended, two types of burrows
were found, one being the type of the short egg-galleries and the other the type of
the normal egg-galleries.

Chiefly based on the density of the entrance holes and on the types of the
burrows, a pattern was evolved which was assummed to show a common course of
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the outbreak of the beetle. :

a) Under average conditions, in the forest where the spruce tree, Picea jezo-
ensis CARR., is the dominant species, a number of the bark beetle Ips lypographus
LINNE are always found on the old trees and on the unhealthy trees. In this case,
the population density of the beetle is not so high. The average number of the
entrance holes of the beetle on the trap logs may be less than 20 holes per sq.
meter of bark. The burrows are normal, and the average length of the egg-galleries
is about 10 cm. ' ~

b) In a forest, where the microclimate of an area is changed, for instance a lot
of trees being cut down or new roads being cut across the forest, the tree’s, standing
at the surrounding place of the cutting area are weakened. The bark beetle attacks
the weakened trees and the population density of the beetle increases. In this case,
the number of the entrance holes may increase to less than 80 per sq. meter of
bark, and the burrows are almost normal. But the outbreak of the beetle does not
occur, and the population soon goes back to the normal density. ' i

c) When a large area of forest is damaged, however, by severe storms, by big ‘
fires, or by outbreaks of primary injurious insects etc., an increase of the bark beetle
occurs. And yet the burrows are almost normal. The optimum density of the
entrance holes for the growth of the population of the beetle is about 80-100 holes
per sq. meter of bark.

d) In general, as an aftermath of a storm, after passing two generations, a -
different type of the outbreak of the beetle occurs. At that time the burrows are
very small, the length of the egg-galleries is about 3-4¢m. The number of the
entrance holes is more than 350 per sq. meter of bark, sometimes it exceeds one
thousand per sq. meter of bark. One of the important factors by which the outbreak
of the beetle occurs may be that the ratio of the number of fallen trees to the
number of standing trees is greater than normal.  In the forest, when fallen trees,
stumps, cut-down branches ect., are left for a long time without any control methods
for .the insect, the environment becomes favorable for the increase of the beetle.
The warm and dry summer also promotes an increase. _

e) The abnormal increase of the beetle brings over-population. Sometiines the
burrow changes to an abnormal one, so that it may look like a burrow of some other
species. Chiefly caused by the injury of over-population, by natural enemieé, by
recovery of the weakened trees etc., the outbreak of the beetle comes to an end. -
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