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Predation on exuded sap-dependant arthropods by the larvae of oriental carpenter moth, Cossus jezoen-

sis (Matsumura) (Lepidoptera, Cossidae) : preliminary observations

Toshihide IcHIKAWA and Kyoichiro UEDA*

Abstract

Factors of long-term sap-exudation from deciduous Quercus trees have not been clarified. The authors conducted
field surveys to elucidate the factors at 11 locations in central Kagawa Prefecture, Shikoku Island, Japan. Sap-exud-
ing trees were found in thirty-five of 764 Q. acutissima trees, five of 462 Q. variabilis trees, one of 371 Q. serrata
trees and none of 3 Q. aliena trees. Wine-colored cossid larvae and/or their galleries were found on ca. 94% of sap-
exuding trees examined. All ten adults (two males and eight females) emerged from a part of the cossid larvae were
oriental carpenter moths, Cossus jezoensis (Matsumura) . The sap-exudation period was between mid- May and early
November. Each of the larvae of C. jezoensis making their own galleries on the edge of bark-abraded parts (sap-
exuding parts) was occasionally observed biting the surface of the bark-abraded part by changing the biting spot one
after another (scraping behavior), pausing at the entrance of the gallery, fighting with the other inhabiting adjacent
gallery, and walking on the stem surface. Furthermore, five larvaec were observed attempting to prey on exuded sap-
feeding insects. In another survey, the larvae were observed attempting to prey on exuded sap-feeding insects. One
succeeded in preying on an ant, and another on a fly, in addition to preying on algophagid new mite species, Hericia
sanukiensis inhabiting in exuded sap flows. Such predatory behaviors observed between June and November roughly
coincided with the total period of sap-exudation. The scraping behavior and the exuded sap flowing from around the
entrance of the larval galleries indicate that the long-term exudation of sap flow from deciduous Quercus trees is ac-

tively generated by the larvae of C. jezoensis to propagate the mites and to lure exuded sap-feeding insects.
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Fig. 1. A tabanid fly (t) found upside down in its body
position with the anterior part kept entering into a
gallery (g) of a wine-colored lepidopterous larva
(1) on July 24, 1998. A part of the gallery was re-
moved to observe the dweller.
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Table 1  Species, identified using adults, emerged from wine-colored larvae which had been collected on sap-exuding Quercus trees

No. Locations Tree species Date of collection Date of emergence Species Sex
surveyed collected larva
1 F Q. acutissima Aug. 7,'98 Sept. 13,'98 Cossus jezoensis Female
2 F Q. acutissima Aug. 7,'98 Sept. '99 Cossus jezoensis Female
3 K Q. acutissima Aug. 7,'98 Sept. 21,'98 Cossus jezoensis Female
4 K Q. acutissima Aug. 11,'98 Sept.  5,'98 Cossus jezoensis Male
5 I* Q. variabilis Sept. 14,'98 May 22,'99 Cossus jezoensis Male
6 F Q. acutissima May 16, '99 June 5,'99 Cossus jezoensis Female
7 F Q. acutissima June  4,'99 July '99 Cossus jezoensis Female
8 F Q. acutissima July  9,'99 July '99 Cossus jezoensis Female
9 A Q. acutissima Aug. 22,'99 Mar. 7,'00 Cossus jezoensis Female
10 J Q. acutissima July 17,'00 Aug. 7,00 Cossus jezoensis Female
See Table 2 for locations surveyed.
Live weights of No.6, No.9 and No.10 larvae at the time of collection were 4.7499 g, 4.7006 g and 2.9372 g, respectively.
Live weights of other larvae are unknown.
As shown in Fig. 7A, a dead moth was found at the entrance of the gallery of No.5 larva at the time of collection.
Dates of emergence in each of No.2, No.7 and No.8 larvae are unknown.
* In the vicinitiy of [
Table 2 The number of Quercus trees observed in each survey location, in central Kagawa Prefecture®
) Location
Tree species
A B C D E G H I** J K Total
Q. acutissima  95(1)***  39(1) 50(3) 24(1) 26(0) 38(7)  25(3) 33(2) 39(2) 95(2) 300(13)  764(35)
O. variabilis ~ 3(0) 0(0) 52(1)  158(0) 92(1) 58(2) 0(0) 1(0) 70(0) 3(0) 25( 1) 462( 5)
Q. serrata 0(0) 0(0) 2(0) 14(0) 41(1) 10(0) 8(0) 57(0) 98(0) 41(0) 100C 0)  371( 1)
Total 98(1) 39(1)  104(4) 196(1) 159(2) 106(9)  33(3) 91(2) 207(2) 139(2) 425(14) 1597(41)

A: Bank of Yosidagawa-river, B: Sogouhigashimachi-hill , C: Mt. Yoshioyama, D: Mt. Shirayama, E: Mt. Yashima, F: Kinbuchi forest park, G:
Ueta-hachiman shrine, H: Donguri land-1, I: Donguri land-2, J: Mt. Maeyama, K: Mt. Kamiyama.

* The survey was conducted between July and September from 1998 to 2000.

** Three Q. aliena trees were observed in addition to the 207 trees.

*** The number in parenthesis indicates the number of trees exuding sap in the trees observed at each location.
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Fig. 3.  Relationship between the tree height in sap-exuding
trees and the number of bark-abraded parts (sap-
exuding parts) in three Quercus trees. Q. ac.: Q.
acutissima, Q. va.: Q. variabilis, Q. se.: Q. serrata.

Table 3 The number of sap-exuding trees with (+) or with-
out (=) the galleries made of excrement-like materi-
als (G) and/or the larvae of Cossus jezoensis in sap-
exuding parts lower than 2m above the ground level

Tree species G L 9 L S—} _]; Total

Q. acutissima 2 5 22 29

Q. variabilis 0 2 3 5
Q. serrata 0 0 1 1
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Date of survey

Seasonal changes of sap-exuding points in ten Q. acu-
tissima (Q. ac.) trees and one Q. variabilis (Q. va.)
tree examined 2 or 3 times a month from April to
December of 1999. All trees examined were undergoing
sap-exudation between July and September of 1998. Q.
acutissima No.l was examined up to 3.2 m above the
ground level, while all of the other trees only up to 2
m above the ground level. The number of bark-abraded
parts examined was 10 for Q. acutissima No.l, 3 for
Q. acutissima No.2, 2 for Q. acutissima Nos.6, 8 and
10, and 1 for Q. acutissima Nos. 3,4, 5,7 and 9, and Q.
variabilis No.].
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Date of survey

Seasonal changes of sap-exuding points in ten Q.
acutissima (Q. ac.) trees and one Q. variabilis (Q.

va.

) tree examined 2 or 3 times a month from

April to December of 2000. The examinations were
the same as those of 1999.
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Fig. 6.  The total number of the larvae of C. jezoensis found
on the stems of ten Q. acutissima trees and one Q.

KTH o7z FEREDITE AL IGEFEMET, BT variabilis tree. The total number observed in each
AL 199942 1 46, 20004E753 U T dh - 7=, Lk month, the results of 1999 (the lower figure) anfl
AR S A e e, e o sl A
FIZE ZOHPFHDOTXTOHIZFER SN0 LT, slow movements and gentle touches on the stems.
20004E1CIZI0F IS R SN dr o 72 FERMAEEN» S
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Table 4 The total number of the larvae of Cossus jezoensis showing their positions and behaviors at the time of their discovery on
the stems of sap-exuding Quercus trees surveyed from April to December in 1999 and 2000*

Month
Type of larval behavior Total
Apr. May Jun. Jul. Aug. Sept. Oct. Nov. Dec.

Pausing 0** 0 0 2 18 17 4 0 0 41

. Biting bark-abraded stem surface 0 0 0 1 B 2 0 0 0 8
Exposing ante-

rior part of the Fighting between two larvae 0 0 0 0 0 2 0 0 0 2

body from the Attempting to prey upon sap-feeding insects*** 0 0 3 0 1 1 0 0 0 5

larval gallery Being sucked by an Agriosphodrus dohrni larva 0 0 0 0 0 2 0 0 0 2

Dead 0 0 0 0 0 1 0 0 0 1

Walking 0 2 0 3 9 4 2 0 0 20

Exposing whole Pausing in a hole made by Vespa mandarinia workers 0 0 0 0 0 1 0 0 0 1

body on the Being bitten by a V. mandarinia worker 0 0 0 0 1 0 0 0 0 1

stem surface Being sucked by A. dohrni larvae 0 0 0 0 0 1 0 0 0 1

Dead 0 1 0 0 0 2 0 0 0 3

Total 0 3 3 6 34 33 6 0 0 85

* Ten Q. acutissima trees and one Q. variabilis tree were diurnally surveyed for two years, 1999 and 2000. Refer to Figs. 4 and 5 for the dates of
the survey.

** Figure in each month in each type of behavior indicates the total number of larvae performing the behavior concerned in the same month of the
two years.

**% Five larvae were observed attempting to prey upon a small fly (June 26, 1999), a ¥ mandarinia queen (June 26, 1999), a tabanid fly (Sep-
tember 7, 1999), a Camponotus japonicus worker (June 24, 2000) and a tabanid fly (August 7, 2000), respectively. All above attempts ended in
failure, and the potential preys escaped.
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Fig. 7.

Three pairs of the larva of C. jezoensis (left side)
and a seriously damaged dead adult insects (right
side) discovered at the entrance of the gallery of the
larva made on the edge of an abraded part on the
stem surface of a Quercus tree. Scale: 1 cm. A: a
larva (live weight, unknown) and a moth (species
name, unknown) found on September 14, 1998 on
a Q. variabilis tree growing in the vicinity of loca-
tion I. B: a larva (live weight, 0.1453 g ) and a
tabanid adult found on July 30, 2002 on Q. variabi-
lis No.1. C: a larva (live weight, 3.2699 g ) and
a satyrid buttefly, Neope goschkevitschii found on
August 12, 2002 on a Q. acutissima tree growing
in the vicinity of location D.
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Fig. 8.

BN REER TGS 856275, 2010

Predatory behavior of a larva of C. jezoensis (1) observed at the entrance of its gallery (g) made on the edge of an
abraded part on the stems of a Quercus tree. A: a larva preying on a mass of the mite, Hericia sanukiensis (m) on
August 31, 1998 on Q. acutissima No.1. B: a sap-feeding butterfly, Hestina persimilis japonica (b) caught by its probos-
cis by a larva on July 31, 1999 on Q. acutissima No.2. C: a species of sap-feeding tabanid fly (t) caught by its leg by
a larva on August 4, 2000 on Q. acutissima No.l. D: the larva protruding its head from the gallery entrance immediately
after the tabanid fly escaped as shown in C. E: a larva protruding its anterior part of the body from the gallery entrance
on August 14, 2002 on Q. variabilis No.l. F: a sap-feeding butterfly, Lehe sicelis caught by its proboscis by the larva
shown in E.

In addition, an ant (species name, unknown) feeding on sap flowing down from the gallery entrance was drawn into the
gallery immediately after it had been snapped by C. jezoensis larva living on Q. acutissima No.7 on October 3, 1998, and
a fly (species name, unknown) stopping on the inner wall of the gallery entrance was snapped by another larva living on
Q. variabilis No.1 on November 1, 1998. The ant and the fly at the moment of their captivity, however, could not be pho-
tographed because of the high speed of the larval behavior.
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7. F72, [FES AL HOHHICEIZE L KR IX s &
HBAML CWBHESERIER L TEBELTED,
BHEERHOME L Theh o7z, LEBITIED DD,
CNSOBEFERELS, YHAYH IFYIL o T
NERT AL LTI TH LD, OB HIEH T
T2 eRBEING. ZOHBPELT, FF2OR
DHIFUNETLT NI F) RO R X 7
FEW) O Bz R0 25\ KFHIC X B WA % 1 T 5 REUIE
W, FEINEALE L oML 2 A L CREY OB &
KbEL7200b DT, BHEIESLL) R 25 @ E A2 2
Co THMIZEAT RICHBER, —REWICBET 5
DTHHEEZOLNLNOTHA. T2, PYHRIEIMHS
FEEFBIHLTVWLIDEEZONLD, A TIT A%
SHZHE 3 2 556 7 S1BAT T 72 @ E M S B 258
WL, WETIME L 2B H AL 5 T BB
bEETHALEEZOND. CORICHELT, ¥ 77
NTERFNFT TR INTFEFFNFT THH]
ALTWAZEIIRENLTFYFOMBED, BB LY
ot B LTwas 7 I £ 4 VHEGR OGS T —K
PcBEtTsdbnLEzEzons @,

ARAFEY Sl 258 E LC, BEOETIZHE H
ODMRICHIEDS SR L TWE I E s, Bhgizzn
LOMEN SR T AMERPERTHLLEEZON
5. WY OMERIZIIME L D07 I B EOMISBE K
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EM O aEFLEICEEINTVD I LML T Y
% LA L aiﬂfw% LS HE
WHITEEN TR WD, EEEEWIZ & > THRO
TE&%&(’%EE@ﬁEE(ﬁT%% k%x%ﬂ%. Lo, %
FH R ) R AE EEEEN Y 22 © DBt D 72 D\ R E B0 L
TIREAESINDIEE, LWEORFED L VITEIE L E-
T, WEWIIHY BARORERE L L TYHEIZ b LF
FIZOREICHHES N TWS, 2ok, MiEHTE
TZHDHLWIEIME—OfERE LTFHATAZ LI3RED
BWICE o THEICHED X9 T, R IEHIIMR
T, DNRREYE % MG 5 A A & o LR E
ML X T &7 A4V H (Hemiptera) @ FEH 72T A%
=D L o T2 P 2Ly HREROIERIC
MELC o708, 20T RCELALL IS
o TBY, WHllZH L EEZ S T2 THE 0L, i
OEEM T F T EMM BB ERIZ > TWw 5
LlrEZLNL . H ALY HBRIZHENRS EFHR)
TELZNIENLDEEZONLY, TN TLHK
R, BB sE R s iEET 28w
HMHONTWD, 7TX)AREIZAERSTLI VAL FY
%4 (sapsuckers) ', NTAEBICERTANT A
2 24 (honeycreeper) ' DX ) B A —AbT
VT7ICAERT A7 7 0EE Y HH (sugar glider, yellow-
bellied glider) ™ D X 3 A%, BwRIELT LY
FI-=x—FtLy PN 7IUNERTEFTT
WveoE Y 2 LoRREIIFO L) BYTH
L. INHOEMWNI TS BRI H R E T2 TR T 5
EWERIZZZD D 5DDEEZLNEL. HATIEIZD
L9 BEMWO LS 1A BB 2 5o C, BHLT
CHBHE &R E LR 2 EHEME LTy F
T7RPHONT VS0, ZOFABEII/EAFPE
WKELNTWE L) THD " Kzt
OREOHFTOEHREN IS B OBBEZEETLE
HEBI SRR S N Dr o 72 ARAKEY) D} e 1308 1B A
DIF BEE PR L L THBEL TWB72D, T ALY
HofTdBmamaimme LTRHETE 201 3R
(Cicadidae), ¥ T 1 -EE (Fulgoridae) @ & 9 124K
P A ADPHH U R ENT IV —TIFRER SN TV 5.
COHMNOERHET L L, BiHERROFIZIZRROFT
WKKBDOET A X2 /TLLOPEENTEY, Thb
IR A e L CH TR A BEIL D A0, §
b BRSO EWNER & L TR ERT (s
fEAT) 2L D) AFEIFIEL T LIRSS H 5.
IER SN 7 b AT ORERERR R ASTEMNE DAL L 7271
ek TR 2 HI Y, B VK 2 BT 2 T8I 2 O] HE
BEEHLTWEIDLEEZLNE. 72720, W58

ﬁ?bA&@%ﬁﬁﬁéﬁﬁéW% B, HERREZ
W23 ABEEOHE I~ bR I Fraxinus griffithii
@&f BRENET X700, 7XFX, aFIhEH%
VT F T IRAE OB RITH] S v Z E BRI LT W»
5 BB R E )T L D AR W%@
o ERRE LT, WA EMRERNZ OO
R K= 2 72 A X ANFE (Vespa) 0)/\‘7“75‘\/‘
%, ARANFFOITEZ OV TR ORI # # 12
LoTELHOLNTEY, TOHTHIE % TH ﬁkbf
FIATATEBIEENTVE. ZNLHDO%ICL
L, BMABORBLEIZZ XF, 37, ?%?ﬁﬁf
OBHEE AR L TBE 2 AL, Bhs W ETIc
B BEHNEMNEF F AXANF, FVAXANF, O
HEAXANF FAURAANTFOIETH -7z T —
H—=IZOWVTORIBIEF F AZXANF DA TH BN, &
WZF—HD T — 7 — PSEECTES IR ICHRCE L TR
YENLCBY, REOMHMET — 7 —LHEBTH LWL
WS ETR ) LIRS TWE . MO TIE A X
ANFIEOFIZHI TR Z B S IR SN T
W Ao 7278, RFIZEIC BV TA X XNFIEDOHTRA
DI FAZXANFIMERR 7 AFX OB %0 Lo TR%E
B, TORDPHEHEZENT 5 Z LMD THR I
720 @A 1 O TIZ19994 9 H1THIZZ X & No.l Of
RGO E Do Ty — 5 — LTRSS
1220 THhHolz. ZoLIHEZTTHIUE, T—H— DI
EIATEICH 5 L\ ) WTREME D B\as, 4+ A X X NF
DITENCBE T 2Rk 2 A RTIR S B h o 7B T
19984EIZBR > T 8 A2 511 H LA % TORMIZ17IE
(7 ¥ No.l, 4|, 7 AF No.2, 1M, 7 XF No.3,
2, 7 XFNob, 1, 7XFNoll, 2[H, Zofh
Dy XF, TH) EEGEEEN Lo TWDLHEMS D\
BHEEOT = —=DBIEIN Tz, T—A—DIZDk
) RATENZHEM IO 720D L 9 12 b 2 558, D
ATZRIGBIRE TICERET RN DT, RADOHMWIZR
i@ﬁ&T@%ﬁ&ﬁﬁf%%k%i%h%.kK#<
I F AR XNFH BT ORI G- LT\ b 2 &
MhEWZRWV, T =72 TR LELEDT, +F+ A
AANFDZD L) RATEOFERIC OV TIIE 3 5 F
ETH 5.
PERPSOMAEIIEDC L, Y uAY A IF ) oL
EE UBIARZEFLIER I E LT, K27 b7 HEF (Cossidae)
VB9 % AT DX b AR Bz i O TR RS L
EfL“Cw%T“b‘l‘iiﬁ&)% Z O APE O 43 FR R A R
ARG DS T, ENLDOELED RIS
ZKTJ)T TIRENT2ARZ 74 (oriental carpenter moth)
Cossus jezoensis (Matsumura) " I2OWTEELHD 5
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Z & 129 %. ScHOORL X EDWARDS H 12Xk 5 &, K2 b
2 RO FIZRITOORE S SN TH Y, HHERFIZE 5
HLTWDE @Y Znsofdiux, avE) 7F (He-
pialidae) X A %1 2 /N HE} (Sesiidae) DL & [AFRIZ,
KAEY) DERARAKEY OBOWIE 2 BET 5 L ODIHE
ThbHLEZOLNTEY, WMYORET LN, LEET S
bODLEIZH ST WD @ BARICIZ 7 MR
LTWaZERMeNTBY, ZNo05HY, FIHE
MORELRERETHELDF a v T OLHR L R
D, AR OBONTAEBETLLDEEZLNTE
72, FOHIIRZ bUAPEENTEY, £ OILTER
PRBEIICIXIFLaFTLFEEMY L SR TEL
G L L, BARICIEFEBOAFFEKZ b C cossus
(Linnaeus) & & X AR 7 b7 C insularis (Staudinger) b
SAELTBY, ZNEREROELBAELD w1 %
, HRBIPMOBRELEUL TWBZ Ens, ik, %
FHM L GO TRASNTEZWRESH 5. 161& L
T, PEk, AN E SN CTHEB R L 2 RE SN TR h o
72w B AR My OLHA, EERTHEE L o
BAIELTWD 2 ED200I4E IR SN Y. 5
O— N, HINEFAEFOFHKLSHHOEARZTEE,
R by TR & RTHRLDS, AR A ADVNS W72
T, ZAPBOBERD S EHAEZHENTE 2 b 0TI
Lot TO0, R TIEFMREOERE?S £
DELH7 X, TANTXFBLOTF T OBERE
At (B2 CRA SN TEZRREOEBHE SR
TR A o RE WKk Z T LIS T, 4t
HIERBICIMA CTRBIHROMAET LT LIZL > TTRTR
7 NoA (M2 Mk, MESHER) THEHZ L EMERL
7. ZFORER, GEREY N A OSAEEIZIbHE, A
MBLOMMTH L EENTEASY, UE (F
) 120 AERT A2 MO THL IR - 72 RIF3E
2B B OFAE (1998~2000) 12B8BWT, HEHE
B BE LB OB IET Gb L2 mbT) b 58
BHAREFIHBAR (7 XF2K, 7XRXYFER a) 7
1AR) TRZ by R oA BRIRFAR 21T % - 785
B ENSOFOTR (7 AF2BK, 7TRIF IR, 1
F51AR) OBBEBEATEY by FoLhm e Z01LE
WEREINTZZ s, BREBIAROTI% TR Mo
W OEEPHER SN2 B2 b AL iias g
A EREEROF SN T ISR L T b 720, RN
WMOLEN L o2 s, JLERZITRERIN
64 (7 XFAKR, TRTF2AKR) IZOHHBERL T
WA C, FRS b E 0B BB HADR
MWK 7 b THEDPHFEL T2 Ll b, 7 X
FOBEBBEFICR Y Ny TOHHRIFELLTWE S

& 1320024 22 5 2004412 20 CHART N CTHIZE 2 177 -
7= YosHmmoto and Nisuma @ b EIZ L TH Y, s
T 0224 —-394% TR N WY E2FEELL, K7 K
7 AR HIEE R K 7k D2 o 72 20%0 R OB L E T C
DAL CWnilrd s 2 Las, BighEie
EDOBEIEA) — 60%2 AR 7 vy HERAAEE L Twizd o
EHEHLTnE. INHOFEFHERENLS, ERZFOER
W R E BRI DFR EARHTH o 72K 7 M7 T oLl
2, RINTHWUETS 20% ) SmWHETEEER I I8
Y oS L ERT (REERT) IEBLTWwWS Z LA
457 o T & 72, Yosumoto and Nisupa @ &7 X F D 1gf
WBMEITCAER T HR 7 My AR &AL 72X &
FLXEED, BHEBHEZ R LR, BRELL
X CBHEE w253 2z s »IcL, K7 b
HERDBRNNDOZEILEIC U B 2 2L » THTD
BHEREL VWD DEE 2T —T, KiFstodHi
4 (1999438 X U20004F) 2BWT, HIZERTEZES O
FLAEBH 30 SR 0 —3 % W L CBH 0 2 o 3 Bz
Kz KETHUBHRZ by THROTEINERT S ik
(7 AF¥Nod, 8, 9, 7NVF Nol) Hlggsh/. o
TEIOFENL, F—&5 %22 L0 kel TRmA» S~ E
REDITHD T L, FLEDP SN RORE %
WG ICE 2 L CRA T2 B2 R 6 LT 0%
MzE2L5 L) b (YHITTE) Tholz, KRAMNY
T F O T 2 A 238 < FLOGHRICHEE L Tw
52l b, 2oL BRYEATENIME B L OE ORI
DO E 7R E D LS OB T e B S € 5720
DREDFETHLEEZLENSL., B, HLoTw
LHRIE2FMOFETHOT NI 8HE L rBE I %
o7z, FLERIIE > SR —H 2 4HIE L CERE L
TW2HHUE 7 A 5100 o BMIZ4UEfE (19994F @ 7 X
FNo.2, 3, 6, 7, 8 9, 7X¥F No.l, 20004 : 7 %
F No.2, 8 9, 7XTF No.l) BlEINTEY, i
5 O HIIBIGEE ORI KA TTE &2 ik L 72 1T 6
MWAH Y, EEI» Lo TwmofEkizssics
MolzOTIR RV Ez oMb, ERLmiizE0ERS
L OHEOREREDS, K7 by AL i EICBARR S %
BELAPOBENIZERL TWADTIER L, BEo
SEIRZ S AT RGBS BRE L CAEB L, RN A DRI |28
WEBHIETV2 0Ll NE. LA, HEE
a5 FIEHEY) OB M E T S 720005 b L 72
INGR T NI OYRPIENHEZICEAL, HIITHE
G2l 5 2 EIEATRTHLEEZEZLOLNE. 20D
BUICBE LT, BERYOATH IF) OFERIC, W
HASINE LB NI ER T AR M ors L EYm
RRERRL TV Y RERREMRE L R TH o 720, Bt
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ARWIZERT 2RI ZFHAT LI L3 —KICHETH S
ZTenn, EBIZIZSHIZE L OYRBED LD L
WAEBL TWREERH 5. RIFFETH, +4AXR
INF T — T =D T D Lo TR o 72 RO L T
W2R 7 by A OYEA, A1 o T19994: 9 A17H
IHERR STV D, 1998EDBMIFAEICBWTE, 7 X
F No.2 (19984E 9 HI1IHB X U'9 H14H), 7 XF No.3
(199849 H13H) BL U7 X ¥ No.8 (199849 H24H)
TRBORRABE SN TV, IS DBERE R,

5, K7 My AR K L KELMZ /22T AT 3
F )R F AL ANT PR #A TR AR LB R E
TICEATLIODEEZONL, T2, %EEaF IR
T DT BRI T 5 NBNBENL W EEZ BN
%7 XIFIBHEBILADPIFICLVERE LT, 2059
GEBEETPS LR P THRIBAL D H720TIX
LWmEEZLND.

CoMMON (2 X% &, BHEMO P T A OREEILF R
HIZKRWT2FHIZE L, 16AEEZBT L0 LIS
TWw2 Y 20X WA O, FFICHEEICE
H L CIL L% SCHRER A 2 47 72 o 72 Perce (X, 99% 2L I
OMEPHEWTH L2 L, L AKOR MR IL L) R
ICZORERMZIEL, TNOOFOIREDHD, Bhd
EDFLPMEBROIN, HAF T LV, TUHOY)
B EERHAET A EERLTWS Y PErce A8
ML T L)1, WHEEEZRIHEHABHDHOFT
HRFVERN Y I 3 EOLGH O X /N
WaxifET2RELMRETOMEE X, MoNTGOMERY 35
RLU7ZNTAFEEBICERT S Y ¥ 7 WEE Eupithecia J&D
HOHERIZFTH o7z @ R TIE T AL DBRY
T, BMOTHEFEL 7 7REBROEEAR 7~y TLhHO
FLBIZ N T vy 7ENT L) RIRETROp o722 23
B LT, K7 by TR OMAEEEED 720 OB/
TafT7e > TE 7z 19984 8 AT, FLERIERD &1k
O—REIMIM L CTF = 2T 2ITEB WO THIE S
nrz. pEFHNREOR R, oy =IFHARRRLED
Algophagidae FHIJE§ 2 RKiC#HETH 5 Z E AL,
20064F12 7 X ¥ Y 2 T X ¥ = Hericia sanukiensis Fashing
and Okabe & & &N/ Y. Z oy =3k TREIC
BAEL, BELTREIBHELR2VAD, MAETFa3 Y
HYHOFE DR & L CHIHAL TS Lo s 447
TLVHE, TVEOGRRu L &L R —H#iEEOF B T
Hotz. K7 My AN AERR AL T
WABHREMEDSE o 72 2 &, BB E T ICEH
L7&A3520024E F CTHH OB 2l 72468, b3 h
2B T o725, K7 b YR FLER CEE T T
WRAETO 7)) LILERMOMMNEE TA> TE&/NTE

WETAIHHAPBET LI LN TE. Z2OMIC 2 4R
DOWMA 4B 55K N, 7 7FECR 2 ik, 2
04+ 7Y T —H—, FFAZXXNFLT) & 5EMD
FEERASIC BT 2 9k (N 1 fE, 77801 M2
BUE, HFT v, BYVARXANFT =T —, FF AR A
NFRE2MHE, TF5Fay, ATy /A) Fwv
FIO B RICKBEIC L 2R Yo THIEL /2
25, FENHLTRUHHESRE LT b ne®E
bz, Pk, RWEOBNBEORKErS, $C
MHEAEMEEZZONTELRZ vy R RO dioh
T, R VI HTOGHITHE—FHEETH D Z LS
2o T&7z. Lb R by Adhmoilas i,
BT a v HAHROFR &g & LT AT 5 2
EBRET B LD VEFEINEWZT TR, TRE
TRTHPHEHE T D S SR ERHICE T
TATHDLZEDNMRNGE b TE. K7
RO EITEIO & S IZBR. - 724580, BRKIcE
M-z Ly — LCHRL, BhEaRR%ILE
BICEBIC B EFETWB EEZONLHTH D, A
FEICBWTERY by AR X A ETEPBE IR
e AP S11IHICKATEY, ZoMEIZ5 A&12
HIZBI L T2 DHETT 2 L, 7 XF1I0RE 7
YFLIRIZOWTHAE L BRSHOLHEICE > T
5. Fig. 1, Fig. SA BX U Fig. SE S b bnb k)
V2, B TR AE S R 2 b AR oL
EHIHB L OZ0FA» SBHESBIE L Twb I
BOTEZDLE, HEET T T BIEY OB S B
IZH o TR A8, K2 by FEm it o5
AP = LB AR R AT 5720 IZHEBINYIC
BHEETWLIBHETH 2 &£ 2 URITHEO V., &
B, K7 b AYHRIC L BB TR O M, &M D
EOTR T b AL RO ARV O #iFH T AT E
DFICOWTIZRR TS, E2AT, K7 by Ak
NINFTIEEAERRIN L o7201%, BEEOH K
& AT R D DS R D iR ic b TR 21
{WZEWMAT, 722NN RIGAETORS b
7 IR OFLE AR b FE OIREE S B2 IZEEEL L Tw
LRI oo T tEZ N
L. F7z, HIREFNCBD 2BBREOEES BT AR R
WHEPFLTE2Z 8D, HFICHAIITR SILEPISER L
TWERZ My HGHROFE (W - A, R%ER) %
—BaDI L LTELDDEEZONL. TDHIC
58 L C, ARFZETR L 72 Fig. 8B 3 & UF Fig. 8F & [k
DIRFEIZ 2 o 727 XA FBHAR A O 3 4 7 4 F 2519974
S8 H A, RSN TRIEEMIC (FME) X hEigs
vz, IATHFPMENICToROND LD I,
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ZEIRUETR % RIZZE 5 AAME LD BS54 L) B & %
L7z WO BIERPS, Ko by AshhofaireichE L
THRTHo-MREEN RV, CoB8E0%Eh, A
ZIIHEATRET, —BOHRREETH 722 EHERD
RExGPVILCTHERTHo72FEzbND. L
W22, BHARICERT K2 by B oshiidatom
TR ORMAEN L BILIETCELERLZETHL LWV
ZLiZhD. LAL, AiEOBRTH S TE2 L
IS, EIREIGT L L0 L WA ELER UL, &
DFEZDOWTHRHALE T DL\, Z D0, SHBRY
by AR REOAETESSHEH I T L, Y%
RIEDP L WEEZ ONLBO CTHAELHERYH T 5
Ry MR O X e ATER E i 2 7oA R S
A EEMEIERVIZH 5.

ek, EMMEEEZONTELRZ by TR oA
B h I %0 2 VRS o X9 7 I 7 A R R
ERELSELLZEIL, WOSPBARORMILEH DT
ZEMmBEbnh. RIFGRIZEBIT S 2EMOBIZET,
TR b AN TIEASSEAD R 2 b7 HERAMED—H]
VIR B RmIcH LRETBE s TRY,
We & DTG OSEHEE DR 7 b7 ARG R O GOS0
BRELEBLTWE I EZHERIRLTWS, RiFSE
OREA TR EBE SN2 T THo72h, HIs &
JRBEIC B B 5E 2 ) RO L EEIE, 1S
D HEIEH ] BRI T 2 2 1 O K B2 AT T D H T b R JE R
HIZIRS N TWAE I e, ZORTESICHERL
Ko THRET LEANBESFO—TLRETH D L 2R LT
W5, F7o, BEBEREEZ SR TH o RO FIZIEZ
D L) BEFOMEDPEEINTVLIHENED 22 bR
BENnD, 2512, K offd 2 pligigsn
7272 TCThotzD, FaAVFHIHALDLERT MoA
PHROWMEE, MPNER L T ILUEE S mlE S 7
T, S IhS WS OFER A BT EREE T
HHLDOEHMMENG, &b, FAVFFTHTAETA
JUMIZRA L7z EREE, W7 2 7 HE O/ Nl £
PEDIRERTH B9, BAEIIAIN & WEN D 554
FIRTTCWD, F 7T, rYdi 0D ) HI28H
FEHPERLTWL I BN TWAEDS, 7 X Fhfig
DHIEZEFTICDZ VI LIZIFEA SN TV ARVE D
Thb. P EBFNRFEAHELO 7 XFTIEL
DD BEFOREIZIT IV F I T APELT S LD
WZoTwa e (s, KRER) o, K7 9h
HHIZ L 5> TR L DR ATKELRERIC > TWEDT
EawnptHENSND, B, FAEEPRZ VRS b
IR oA QAR EREIRET A L3 L weE
ZHNDZH, BRI @O R 7 b T RO

EEZDORBLHEEPBH LTSI ENH, Fig 4
B LU Fig. 5 TR L7-MHis M8 5 € o £ B EE
BAWEL)AbDLEEZOND. 7272 LZ0H4,
EMRERFHNIMN S O TR CHONHE P & Z 2 515 G
6~9H FNEOWHE) ICRESNL DEEZ LN
5.

1 E:3

EEME T T B RO R B E R S RHIMICE
TEHT2BEOBHERZH L NICT 5720, FIIK
FREEE (34°16'357 N, 134°729" E) 25 15kmELA
WAL T 2 11 H S OHEARK TS B 5 ecmbl ok LE
WMo IEmyEAE Lz 7~9 AOFET4BFEN
ERE S, ENH DT XF Quercus acutissima TO4A
HO3SAR, TXYF Q. variabilis 462K OS5 K, a)F
0. serrata STIARHF D 1R BLWFFH L7 Q. aliena 3
Ko O R TEREB PR SNz, PBOF T2 T
< 3B TEREB M ARORE L ED /iR, s
HIARH, W REZ S 2 m DU FICBhE S &R (kIR
fEHT) OB 572308 (7 XF29R, TRYFLHAR, T
T1AK) HOEKTER7 by TROLH & ZDFLED,
TARTIEOAPER I N, ZD70, o3 HiT
bEOTIBEOBRBHEN CIONRLREL, T
LR D AR 2 AT 7% o 7oK 2R, 10ME4E (2
ek, M 8 ) T XTHAMERTFEDO KRS v 7
Cossus jezoensis (Matsumura) CTH 5 = & &R L7, L
FLBAFDIIAR (7 XFI0AR, 7TRYF 1AR) T, BHK
BIET RO ELLB LR My TYRofTE %
24 (1999, 20004), 4 A»H12HETH 2, 3H®
MR CHAIZHRE L. ZoE, B 5 A
POIA FAFTERT LI b or. 72, Hk
I ILE R E- 72K 7 by rdhdig, FLERE
Horoko—H %2 H L CHE L Twzh, BEERILENIC
BT LHREFEELEIHSFEZ LAY, LEDI B
ORI AT L2 $5 2 810Ma <, fLERD
Horoho—fzH LTz LT OZER 2D HH
EHORmMEE S L) ThAZ L (UIHITTE) 2585
MR o7z, 61T, BHEASB S 5 fLER LI
HKFoCEBMERRZ RFETHEL TILENIZT] &
A ) ETHITHLBIG SN, COX)I BRI MY
HHROTE % S 525 BIKET 5 72025 OFEFFH
7 (1998~20024F) HATHR o745 H, B CHAEL T
G $ 5 H AR RELERD Algophagidae B O 7 X ¥ o
I % ¥ = Hericia sanukiensis Fashing and Okabe % £
HE ez, FRtodEy, fLERIEBICEE > TE 728
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HERROWEMTHLRL, Tho5ohobd 2 246T
BHoldy, TV ENTEMEL:. 6 H51IAICES
TEBESNIZR Y o T RO EATE L LR oBHE
HIH &3, Cwe, SoX) —FHEeRs by
AR ASR S VIHIATEY B & OBHE AR 7~ 7 T LR o4l
BEZORBPLHT LTSI 2EzAE0L, %
g A O RMMICE BB N, K7 Y
R, WET L2007 AFV 2 x5 = 2R S
HoHEEDHIL, BHHARREBUEHFRL201Z, MEE
FIZBHSETWEHDEERLNS.

el &

KRG FITT 12472 oC, ¥ IR #8072
WIE & HEARAEOMHE %2 Mo THWFIKRF RS
B, EHATHMERIR, 7 XXV 22Xy O EHE
THV272College of William and Mary, Norman J. Fashing]#i:
B LM ENZERT, WEEEFEL, o) 7B
e ERFRFEPNZ D THE A BORTHW 72 IR 1
i, PR R B X O IR RAEE, Ak e
Az, 7oL EBBETEW NIRRT, Peter
Lutes #fill |ZJE < HIALH L BUF 5. F72, BRI
DT 72 F NIRRT, BRI (4R ICHE
TRY.
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