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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 IcHiIkAWA and Kyoichiro Ugpa*

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 larvae 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.

Key words: Cossidae, Cossus jezoensis, predatory larvae, Quercus, sap exudation
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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
(D) 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 bQ‘ 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 0. acutissima May 16,99 June  5,'99 Cossus jezoensis Female
7 F Q. acutissima June 4,'99 July '99 Cossus jezoensis Female
8 F 0. 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 F 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)
Q. variabilis  3(0) 00 52(1)  158(0) 92(1) 58(2) 0(0) 1(0) 70(0) 300 25( 1) 462(5)
O.serrata  0(0) 0(0) 2000 14000 411 10(0) 8(0)  57(0)  98(0)  41(0) 100( 0) 371( D)
Total 98(1) 39(1) 1044 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.: 0.
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 (;:’ L 9 I; Total

Q. acutissima 5 22 29

Q. variabilis 0 2 3 5
Q. serrata 0 1 1
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Fig. 4. Seasonal changes of sap-exuding points in ten Q. acu- Fig.D.  Seasonal changes of sap-exuding points in ten Q.

tissima (Q. ac.) trees and one Q. variabilis (Q. va.) acutissima (Q. ac.) trees and one Q. variabilis (Q.
tree examined 2 or 3 times a month from April to va.) tree examined 2 or 3 times a month from
December of 1999. All trees examined were undergoing April to December of 2000. The examinations were
sap-exudation between July and September of 1998. Q. the same as those of 1999.

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.1, 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.1.
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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.

KTHol. BROBDIFTEALIZEFEMKT, BT variabilis tree. The total number observed in each
B I2 199948 7% 1 EI4E. 20004E75 3 (EIKCH - 7=, ik month, the results of 1999 (the lower figure) and
e _ ’ o B N 2000 (the upper figure) are shown separately. Arti-
PEERSNIHMIAE A2 5108 TTTH - 7277 1999 ficial disturbances on the larvae were minimized by
FWZRZOHBOTXTORIIERSNDIZH LT, slow movements and gentle touches on the stems.
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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
E . Biting bark-abraded stem surface 0 0 0 1 5 2 0 0 0 8
xposing 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
body on the Being bitten by a ¥, mandarinia worker 0 0 0 0 1 0 0 0 0 1
stem surface Being sucked by A4. dofrni 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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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.
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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.1. 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.1. 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.




WNMREE « EHAS—RR 1 K2 b ARHIC X 5 E R B o & 49

o dz. LAEE ?ﬁ@%ﬁxixﬂ%7~ﬁ—ﬁﬁﬂ
FREpRMOBEL T2 RKETr Lo TE- 72K
IR LTz Bl TEEISERRERE T 4 A X AN
FI—Hh—1EFICL> THEEN TV, S50
RIS RT T oY 2 240 4
KRB SN THEShTwb L2 ATHo 72, Y
O 3MEIEVTNRL 7 XX ORERBHBLETIHEC LTS
N, F0H b0 2MEICIVMEERD SN G070 1
FEIREEHEMEPICL > TH L YRS T,
19984E 8 A2 5200249 B £ ToOM, HWPIThHRAT -
2R bR EBEARR E OMEEHIZHE T 58
MAEOHKRIITROEY THorz, WAL LREIERIC
H i OBMFAEI B TILER OE» S0 —5H4 H L
TWAIHIE D%, BRI ZDO L) RIRETH - T
LbAMOBIE 28T AL T, HELLD & LT
HEFRRBERLCHLERNCELTLE 2. /2,
TUFUNFLTY), hFT Yy, ARANFEOLI R
KR BRHPLERDEE oI 2E) L)1k -T
WAL, K7 M AYHOTEHPRR VWAL S
Mol TOL)LBE FOREES oo h, Ky
%Wﬁwthmﬁmyk@mEWm%E&m FiEEER)
VR BERSRE A PIAT R > 2 B EEBOMAETH I H
27 Bl bnt@&c&ot.ﬁg7d%ﬂ%®ﬁﬁﬁ
FEOHT, ﬂL%m{%éwi%@mwTﬂﬁéﬂfw
VBB OB 5 RHROELE & FOFLEMNISER L TR
7%@wmmx%MLcmLL§@f%%.Aiw%i
9 H14H, MEROD -7 XX ORFEHTHOIL
HER AT A Y SAAZSIRBECHREE DR ko Tw
fﬁm&$(ﬁ%?%)%ﬂ)tc®&j \ZOEER & B
FTAHIRBECTILEMNISER L TRy by gl (4
EARR) M) ’Ca%Zao 13200242 7 H30H, 7
< ¥ No.l OHIFEZEITHE T HOLEAMNITHERL T
WO E, 0.1453g) (M) & ZoFLERIIEIZRD
fraTwiz7 7R R oS (GH) Tha. Cld2002
F£SHIZH, ZRHATR DD o727 X FOHREEITE
W B EICES N TWILEORER L Tn R s
b (EMREE, 3.2699g) (KD &2 0FLER
HEFTERENST MRV I e ARA ORI (O
) THb. Fig. 81, FLEMIZAERL TR by
HHBEPHETHZ & > T LIREEZRLZLDOTH
b, AZI9984E 8 A31H, 2 X F No.l DFIKETLE
wDB#%%%&Lffﬁ N A EAR, B B
TLTWABEA TREIZEE LTy = /oD
’“¢mktfwét4x%ﬂtRM%mLté@L%
A FRL TRV, 2oL ZRoffiiiE—
7 XXCTHEOOA2H, 6H, 9H, 13H, 16H, 10

HALIHBLU2002F9H7THICLEBEEN, F0BD
BENEYOFAL G, KRER) »OoEIHERSN
7z, BIE19994E 7 H31H, 7 X F No.2 DH AT ILE
FICIET, Ko by FYRP OB NTH| o5k -
TAYAT oY m%%@ JEED D kD BIREEIZ o T
vﬁﬁ%aﬁ%mbtéwaﬁé wB, FPIEs b
TAGEERZ 2w, Fa v OEHERTHICR AT
VAR O o 7-REWASYR 7 N AR OFLED
—HTHbH FEROBEIIL 2000:8H4H, 7xX¥F
No.l OFLER ISR L TR A BEFTH 77
THEOBBEOWIZARY by HH R AHD EILENICE]
EihdHELORE (C) &, ZOREAERS by
HHBEERD G » CTRE LABEHRORE (D) 2R LA
LDOTHDH. FTEROBHEIX 200248 Al14H, 7T+
No.l OFLEMIOE A2 M LR 7 My gl (E)
L, RERL T2 BE LB rFa voayic
ZOHEADPHONTE| oo Fa7zll, WHRFEE I
DAz & D IR Z o/ 5 Fay (F) #iRL
F2hOTHAH DLEOMIZL F 4 AL ANF L EOHMH
(19994E 6 A11H), FF AXANF LT oM (19994F
6 H26H), 71+ 7 oOEl (199947 A28H), €~ A
KX ANF T = —OuH (1999457 A3LH), Nz od 1
FEORTH (200149 H18H) & AW LT 7R OB O]
B (20024 8 H13H) W2 ZFIEART by HEdAih
DWW L - M B s, s/ Bhing
BHIEWINLLFLEROFEIZT sy 2olkETEE
TR TR R Lc/z002, BEREIC X A8k
< 3 Lot

W, K7 My AYHPEEERROFEETH S
Z & w IR 2 Gl BLEEE R AT 19984 OB FH AR O
THESNZ, bbb, 1HEOMETENLI0H 351
B4 I BIEE S /2. 7 R No.7 OBz BT Rt
PESNTR 7 Ny A RILEDOR N S5 T LTz

SR RAEL T T ) TG AN 2 fLEk

O oFx2 B LR 7 by FHRIChARDPILT—F
D) BIZILENICE AT NTLE 7. 26 HIZILA
1 HI4BREEIEE S 7z, 7N F No.l OF) Rz i & 2
WIAESNTR 7 by FRALEOR AR IR F -
T LEE (BEAH) 2160 EO 7Y &,
—WED ) BIZFLENICEIEAFNTLE o7 b, L
F2BoMETEF EERE L CRET A IITER
VWA

% %

LMEARM O EEFEL o TV BT XF, a3+ 5%



50 FINREE B

EHRIES O IO CET A S F S ELRBINA
BhHohT, KREEIZZECEOETSRTEL. F
NSOBRTr TH Y L VETIEARICE KR L 22 HERHR
@fﬁ@k%é&ﬁ BT EoEE Y, 1T b
iﬁifﬁbn%mﬁﬁwwm L’“@ L
ﬁHéW@%%%xvﬁ%%xwm“” A X
ANFHETIEEEEE IS AR L R oS
IR % RENZNOBEAERRITRITITE OFR T
HOBOBELE L - THE - FESNhTEL 42, %
hT@W&@ﬁ&#ﬁ@éﬂf%tE%ﬁﬁaA7%%
BEIIE, BT TH B AR DM/, “ﬁ%ﬁ
(F&Q CRKRELSEEBLTWAIZENEHINTWS
ZOLHIBEERBROMIENELR T, FRHDS ﬁc
&rb?% DODTN—TILFELDOLHEL R O“C\/‘Z),hh_
DEEE ﬁm@émmﬁ@W&é&ﬁmiﬁf 2B
?%m%iit%tﬁbﬂcw&wiof&%
RIS BTHENRF B2 5 15km LN O 113
HTHEEN D F B OMEL TR - 78R, RS
NEBHE s XF, 7RTx, aF9BL0FITH LY
DLTETEH -7 11T THERE S 7216008 D TH 5
WL IEhFPIIRTH 72, F I 5L 7K G
wﬁﬁbkwéc@mShﬁwﬂﬁw—bm 1 AT
A f’bif%ot Lo, FHRERFEHEL
DOMAMRTEBIZR SN LEEETF T BEHEDIE S X
#,7««#zivz+7f%ét%xbﬂ%.cﬂb
O FTHEGS AR O MBUEE L S ol S AR ED
5%LUTThorzds, 0L GRRABITOR TV RV
72, EFED BT O HEEREE & iy 5 2 s 1d
TER\V, 7S RORFEER, S, BEEEILT X~
X, aFITVINERTL 7 XFOFVFEEIEDP>
22 e, n, 7 XAFIIIE 2B BRI EB HBARSE
HHEABOL72OOMLPOERPEH T DL L0 L
FZ oA, T, G SO THE— 7 X F128HH
ié“lh‘j'/m“ﬁ’é?”éh%#o JERETIEITXNYR 0+
J1RTOBSBHARSHER SN2 L2 s, BifEE
ofﬁﬂdt@ﬂ*mﬁb%1KUtmﬁm&%K@%
BTk (BSHEMEE0S1~9.09%) MR SN ZOMH
BHERD, S, HRROPIIHEEE DT I BRI H 558
Bdhiux, BEIis EET A aR I L Tw L
L hoBEMEE S, EBEROHED» S RERENS
DEFEZHBRELIADLDEEZONL. B, FOMo
B OBHGE BRSO W TR TH 575, TN
PSR B L UZORTHES N0y v ¥
OB T ThHo72 ™, TRYFEaF T TlIMHEE
HABEEDS D%  THETIZR VA, 7 X FORARE R
Wi EDRSINT WA L H IS, BhEEHEITIE®o

A, L, Faombaiy i legsEEy)

W #62%, 2010

WEImUTOEWCESICRLE L, HElECRb13

SlREmE R L, BE3mPl i hs s TS
5T EMbrod. ZORERIEIARLZNG, BhEHE
AR DR WEIC S W L, 525 HARDOFH
HAEHE AR E DR EVCICELE D o TH
THILENTCE—DOKELRERNTH-/2EELLR
5.

REFIE CHERR S NBHB I ERTIE, W b A
S L QHPINTHETHRER L COBEIT (HEE
1) ORRFETHY, FO L) REFTPIEVADT DV
fm%FA’éﬂﬁf@ot,:@t@,m%#@ﬂm
BRI TSR TS BT L)1k b
bOEEZ LN ZOL)ITBEIRDINEIT (G
R OBREBEOBBICELINRERE LT
VMO T BHEWIEAMOER LR ) SV ITRIZE
WZ bt ANBMERPMERLTHhATREESEZ S
Na5. BINTHEMC YA 7 r #ERHE L CHHE
DENIF TR LERROBEEN LN L PBIT S
N, SEOMETHIHEOHT, A, JBIUFH#E
DB TIE A & r R E LTy XFE2RAL
TBY, B, FBIUGHADEBMIETIZ—HTH S
ﬁ%ﬂkaﬁx#%%<ﬂmtfwt.it,:@;

G EOFBATIE R WA, B, F. GBI I H#HA
@73#ﬁ@ SHAR TIEBHEB I ETT OB ZHr s h
720, EENSOBES AW TOINSATHhLZ LD
&ot,_@iO&A&m%gw I T LY, 7
TH TEOWRELENL N6, 7, SHICERLTEY, H
DM & BRI C@"P@ S = LT AR
LoTMzBNIBELEZLN,. TRYXREOFT
DOEHEBHRAROEE, F0O L) REWIEHERE I N LD -
7o ZOXHI, aFTERWOPET Y X FHEEIEC
S NANEER, BHESHEAROBEHEN S, XFTH
e —DDBERL > TWLDO TR w75>&4ft«ﬁﬂéﬂ
FNS O
*iﬁM<L@ﬁﬁmaﬁmcdfw&%xbﬂ% F
T, ORITTE T S NWAEEO 7 X F o IER
WARTIIEOTEFICL, ZOBROMAEFIZLEESNT
B8, UIMTHE2 OB BH L T b7 AXH L0k
BHOERZRT 7 XERBd o7, BE T E
A OB R A XBLS N CW ATt A BHE R o
HATHL7-DIZHETE RV, 24 Fopd
THHZHEPHEIM LR LN EEhd o7,
%Afﬁ%@ﬁ?ﬁﬂ%ﬂ%ﬁfﬁ&LT#%mLth
Ma$mn®ﬂﬁ$ LEOBOTERIOEE SN

. BEZY (F}‘(f}iﬁ‘vmﬁuwT LTWgprid i ohs
75\0 oo ZOXHI, BRETICES T TEETEOT




HIRDE - EHFR—ER - B2 b o LRI X 2 HEHY O & 51

LENVESBH L 2w 0id, MY T—&MIZmsRTna
LSS E IR B LB R B AR 2T s X FICL
FELTWAELOTHEEEZ LIS,

TEk, EEM o ZERY QLD LS HER L
LT, YUOATAIFYPENHRSNTEL, KEIE3D
L oML YHoFEMEhE LTHHL, 7 X¥F L
7)) THHHROIME KD L RSN TEHRRRD
AIFYLYTHD Y. HETIE HERBLIUOZO
BlAMBIC BT A7 AXF R+ 08EIE, 0AYH
IFXFUDPBEEDL Lo TEAEIMES B W IEZZF DL D
HEEIREATAHENRILNEZEZTEY, WM&
EOLNBEEBLUOEFR T XFEIFI2HRUIILT
TOAT A IXYOMEETLIREEZ TR/ FD
MR, BIMEOD L RIIMHFIIEZVI L, 7 XFTIE
8 ~156cm (/b 5cem, #AK23cm), HEroHoE S
150cmEL T (e fK10ecm, H&300cm), I+ TIHER
15~20cm (F/Pllem, #K25cm), #HibH»5 @ E110
emBlF (R Sem, #E200em) ZEIENL W &
THOMILTYAE, B, FNOLOKELHEE T,
BIIZEHE - FH LR ho/zZ & CTHRIED Lo REmIZ
Thhi:h, 7 XFRLaF-IHENAEMEE LTREL
BT ECWBEHOL N EAUERH S, FNEDTY
AT IFYRA, ThbbEBHRELSOERT
HHLEZL YOAATHIFYOENKRICETLIES
DOF—F 2R THEL a7 BHYNEEZD
T FICHRE S TIZO T AL &, 11 A T RN BE
LARIE, 7RAFTLRLELEERONTI EEED
~20cm), I+ I TEEDK6T% (HEEE1I0~25em)
EWH Z e, EINTRREHOARE L T F L0
AAHEYOATH XY OENTREARIZIEFRIE )72
EVAZEWRD, FOLSREREEL2PDLLT, K
WEICB W T a2 T 3 3 OMENER SN -AE
KiZ, AHEOREERIOm® 7 X ¥ (#h_E£54~58cm
ORI EEYNE 6 AT, 19984E 7 B17H) EEES
em® 7 X ¥ (Hh_E50emF £ OB O /N LIZ S R AEE
DI BEORBIRO 7 7 A, 19984E7 A17TH) O 2K/
T THhos, REROTHLRELIL T ED2ME L1 ED
FAEARICOOAR B X UZFN S OM B2 THFAET = %
ML 3MEOBEEED - IHEY REERESRL) o
FIZIROFEFR SN o7z, Y EAYH I3 DI
I, YR omEND 2 WIEHRBILIZ2A2 ) BERMIICE -
TIMERIZZOHE &L EDDLDTHBH, 11N
TEHER S NBHGZ AR OBHB B & 2012
DL BEHRRAD LN o7, 0D, ViRt
ARBFGEIMAT I S BT B VEEEM: o T BRI O 3 A
WBELT, YAV s IFJEREES L TCnhho

LbOLEZLND, BROFEHGFRIEL, HELBED
WBERTIYOAI I XV ICIAMEOHFHEELTL
Foltb VI HERIED LD, Z0L ) LA

&, A% ESFINKFRFHE DR TIEA D TEB
HMThoZlZFn oAy 73X )R EEELY b—E
WPLTWAILEEFRLTVALDTIE VL LEEZ S
NG, 1272, POATHIFYPEFEE T LHEEIIMC
LW Eb, WIETHIZIEFNSOF T
AIERRSBES I L 2T NELR S Rw, FOLETE
DOFEHYTOHEBFTEIEE L) T Eilhn
&, IS e CHERZAR L B2, EEIERT Gk
DA TR ZWHIOER, HMIMZ T~y /<55 %
SFYPBROLDICIWKRIZLFEABHASINTELSFE
ERBRBEFHNOFEL V) WRELMTL S, 4B, Kif
FEOFEBBETIOAT A IFYDOMEFPESL o
Fog IFLARET N 1 RKOME, 1993E7 B17H®
HEFEL T AFOENBRICETY T Fay, 47
AT M S A 8 b K AR w B VAL SVAS/AL) B M
Y, AT AZXINFBIOF 01 fE, 7XIF
WA T 7o BLITaF oA 7Y RRE L TiEA
HLTWAEREZEAEL TWzh, Wle QBEORT
RO SN2 Ao 72D BB AR B L

7z F7o, FESAS HOHAIZEIER LI

LBAL L TR ELELTERLTEBY,
BHEERRLMRE L Chleh oz, DEBITIED LD
CNOOEBRER,S, YOATHIF)ITL o THIE
PEBEHT LI EEENTH L)Y, FoBEHIEE T
ETH5ZEPRBEEINL FOHHBELT, FTrax
PHIFUNETLT NI FEEOME R X 72
FER R Rz %0 2N KEHIC & B WA % 91 CTIE S FEVIE
1, REOPERALRE L OMERRMING % # L TREM O IRPUUS &
FhEDH7200L DT, BHEIX L) H % BT

Co THMIZEAT 2 ERICTRER, —BcEtd53
DTHHEEZLNAPLTHL, T2, HRiEHH»S
KELTEMLTCVWEHDEEZLNLDS, A TITAE
SHZHEN S 2856 2 SGA T 2B E AR S BN s
WL, WETIMEL 2B 2SI S T L A
LERHTHLEEZSNS, COHICHEELT, ¥ 7%
NTFE RFNFT TR YNFE FFENFT T
FALTWBIEMRENTFrYFOBED, Bl U
BomIZAEBLTWAD S 25 A VENROIEET—
Mo TsbnEEZ 5N P,

RAFED Sl B4R e LC, B OB TIC#H R
LHIRICHEDS DR L TCWA I E P »s, BHEZEN
LOME»LRBT 2MEEFFEERTHLLEZSN
L. WYOMIERICIIEAOT I Bk EOMISBER



52 ElllPd -

Fﬁihu% EDH ST W
5 L#Mﬁlq%ﬁ ; iﬂuxé ST ARV <F- -
—W'”iﬁaiilfb37b\t , FEEMEMIC L o TR®D
TEM&«EM@“ET%%E%zbﬂé LaL, #
SRR AE LR E Y A & OB T O 7o DI FFE BT L
THRMEENLIEE, LHE 0)3';17339)%»\ IfehtE Lo
f,ﬁ%mimwﬁﬁwwﬁﬁktfwﬂw~%%%
JICHBEICHHEINL TS, J0, figihsr+
EE?)ZW‘ EME— g s LTHETAZ LRBRED
Il > TIHRFICHEED L 5 T, BFEADOBICA
T, REREYE % MET AL EMEY S o AR Y
HELEETEA ALY H (Hemiptera) OB H 72128
ME—DBIILE 2o T D ™, ﬁXA/Eruf@JFrru Iz
MEL 272081, 2O TRZCELAT LI
o TBY, MMl LG22 THL00, )
LATEEM O F I B OBHEBHERIZZ > Twnb
LxEZLN W, B ALATVHEBHRIZES ERHAR
BIIEANICBNb DL EZENDD, TNTLEE
e, BAhTEBERESEREE T BET LY
HMHENTWE, 7T A REIERETLZY VAL XY
v X3 (sapsuckers) ™, NTAFEBICERTALNTA
3 A A (honeycreeper) " DL ) R BE A—A LT
DT7IICEBT A7y 0EE Y A (sugar glider, yellow-
bellied glider) ™™ O & 5 R HEHE, MARIERTLE
FIi—w—%ty N TIVMIEERTAETT T
ROl Y R EORRBIZEOL D BT
L. IRHOFWECT ORI EERT 2RSS
i%%%@u&b%é%mt%i%né.Eﬁ?@:@
BREWO & IR LB 2o, BIlLT
<éWﬂ%ﬁ“W&Lfﬂ 9 2 Mg & LTy ¥/
TP TWAED, FOFABEIIAE AT
FILELNTVWB LI THE Y Rifsee 0k
DREDOFTHLEEE - 7B OBH T EET 2 H
HEBIYNIHERR S I An o o, ARAHEY) O 18 7 VL o 2 LR
DOECEEZHEEL LTHRIEL TWB7), XL
HoRThB@srEaiis LTHATE20EE IR/
(Cicadidae), Y 7/ 11EE (Fulgoridae) O X 9 4K
F A AP RE BTV =T %tmbnfwé
COEMPSEHET L BEARBOMIZIERROFT
BRKBOEHA X eETLLOVREENTEBY, F1s
OHFNIIB R & 2emi L CHITTEREZ L 5 248,
b LS MOEWNER & U CHEERT (Bhg b
BRT) AL D AHEIFLEL TV AT REELH 5.
ﬂ%@éﬂtﬁ7b > O WEMERE B ASTEIE OTE{L L 72708
FERTHELEY, BB ERT 2178 F 0T 6
&% ERFLLCWwaboEHE2LNE. 727510, MEEIE

Mo a s

B 625, 2010

BT AT OREMEAE BT LR, B, PEREER
"ﬁ\ﬁﬁﬁ_%ﬁ‘ffﬂi®§§ﬁb“\/7 A 3 Fraxinus griffithii
, WESETEL Y, FRXFE, aFonbiE
m:+7ﬁﬂ%@% FHIS 2w LR S LT Y
ém,Fwﬁ& BT LD ATMRESEVZED
o AERRE LT, e BEMERLEDDIC
KR KRR A X ANFIE (Vespa) DNF DI
B, AXANFBOTENZ OV TIRH OWFZE 12
Lo TELHENTEY, ZohTlELEER: LT
FHTATHLBEENTYE. FALOERIZLS
L BABORBLTIZs XY, a+9, vYFRFHELE
OEHS AR L OB 2 B L, S mEnc
B AEBNEII A F A XRANF, L RARXANF, O
T AL AINF %4DZ“XN%@ﬁf%ct.7—
H—=AIDWTORIMBIET F AXANF DR TH D W
2R — 37— F — TR S RIS TR SR Lfﬁrfi
ZERLCEY, BEOMREY —h—L#EBTA LML
WIS R ITR ) LS NTW S, ORI TIEA XL
ANFBOFIZHETEI B S A ISR ST
Wiz o 72hS, AIFRIZBWT AL ANFFBORTRK
@ﬁﬁxf}ﬂ%ﬁ%£§73*@@&%#LOTA;
BT, FORPOBHEEXENT 52 L8 WOTHER SN
72, RAE 1 oFTIEI9994E 9 H17HIZ 7 X F No.l o
EEAG O & Lo Ty —h — VEERDHER S 1L
1T ThH -7z ZOLHETTHIUL, T—H—Dff
BIITEITH A L) TS MV, 4 A X AT
DTN B8 F W BIOR S Lo 2B MAE T
19984 IZBR > CH S a5 11 A LA F ComIZ17E
(7 XF¥ No.l, 41, 7XF¥ No2 1[H, 7 2F No3,
2/, 7 XF Nob 1, 7 XFNol0, 2[E, #o
Oy xF TH) BELHEEEN Lo TV HEMd SN
BHEBOT —h—HPBEINTY, T——DIDX
I RTINS EM I Oz oD L I b B2 B05, H0 ik
ATEFRIIBE TICHEET 2RV L 0T, ko iER
DB R TOFSELEETHLEZEZONL. LiIhl .
F A AR X NFPHIEEFT OIS L Twb 2 ki
BLEWZRV, T—h =T ThTd rﬁ&'D“C FF A
A ANFOZO LS RATHIOFEN W TSR 55
ETHD.
ERPLOMAINEEDCE, YOATY T IFYDIHR
R UBARGEILMERRE LT, K7 by HE (Cossidae)
VB B A ORGSR B T O TR IS S
%L CWATREMD D L. = ORE 055 E iGN
WHEAHZEH SR EZ W0, FRL50ELED RIS
RWFFETIHR 872K 7 17 4 (oriental carpenter moth)
WKDWTEREZHED D

Cossus jezoensis {Matsumura) '




WML - EHAS—ER 1 R by Udhius X 2SR E o & 53

Z &2 A, ScHOORL X° Epwarps HIZ L Ak, K b
2 HRO T EHT0ElME N TB Y, HERPIZE LS
FLTWD S Fhasofhdid, avE) FH# (He-
pialidae) %2 A 7 ¥ /SHF} (Sesiidae) DLH & FHRIZ, H
KR D ER KK OBONEEERET 5 L OIFRE
ThbHEEZONTEY, HYORBENPLEET S
LOLESICmSENT VS P BRI 7L
LTWAIZEPMENTEY, ZNoDLHE, FEM
MOBEREEBELTLEOF a v T OgRERL
D, KRB OGBONREEETHLDEEZLNTE
fo. FORIKRZ PP ETNTED, £ OLRER
R AFEaF I OHFTFHP L EINTEL
AE UL, AHRIICIEREEBEOA G KT 7 C ocossus
(Linnaeus) & & 2K 7 N7 C insularis (Staudinger)
SHELTHEY, FRENE RO REEESIER I %
C, ETIRMOBRLEML TV I Ehs, fiEk %
TR L SO TRBESNTEARE S, 161 L
T, PEsk, AR ESUNTHERB UASEI N TR
eV AR My OLly, EBE TR L o8
WA IIE L TWwa 2 EN2001E ISR I Y dE
O— N, HIEHEFOREE»SRAOERZTHE,
EY Ny AR E R TRIZD, R A AN EGIET
T, BADPBOBR D SHHEICEZRNTE L DT
irolz, TOko, B TETMREOBRR» 6 £
DEL P RE, TRYEBLO T ;T OIS HE
BT (HE ST CERSNTEEReOEME RO
TR A AR E WA EEF LBLsET, 4
MRS Z TR OFAETH T LI Lo Ty NTH
7 N (M2 Ik, MES M) THAHI L eERRL
o EOFERE GERERY by A OSEREEE, &

MBLORIMNTH D ESNTELETY, ME F -

By [CHEETAZ MO THS IR o7z KIEsE
BT A1 AR (1998~2000) 2B\, HEE
LEHVARE R BB T (M E2mbT) b 5
BHAREEBAR (7 XF20K, TRIYFER 577
1AR) THEZ by Hshhod BIRMFAE % 1775 » 728
B FENSORDATR (7 AF2BK, TRTF3IEK, I

T 1K) OREBEARTES by Fodhh e znilE .

MEREINZErs, BHBERDOTI% TR Mo
R OEBENIHE SN, Ry My A EhiE hE
PRI DR DN T ISR L T b 720, ERE
HOBaNErolzZ s, LESZITFERI N
64 (7 XFAK, TNTF2AR) IZOHIERLT
WRTTREMEDSE C, F N6 L E0 5 LB HARDOR
Y%K 7 b I HNEPFAEL T2l &b, 7 X
FOBPEREFISRZ Sy T OGHPERLTWAEZ

E1Z20024E 7 H 2004 12T CEEH N THFE 2177 -
72 YosuiMoro and Nisuipa ™ S B L TH Y, #imsd
HI 0224 -304%TH S b o AHMARRL, K2 b
R R S h o 22 20% B B OB B R EFTC
LAEBLTCOAMEENSD B2 Ehs, BHBHERS

TRDOBENE40 - 60%I K 7 b AGHBAER L TWizb o

EHENLTWA, INLOTERENS, EkFohE
B Rk BREBTREARNETH 072Ky by O H
A5, RMTOHHEETH 2R ) EWEHECEEE I8
TPy O s ST (IR WKEBLTWAZ &8
5o T &7z, Yosumoto and Nistpa @ 13 7 X F O
WEHENCERTA2R Ny TR 2EBHFE LK B
FLRE2ED, BhEBHEZ I L8R BELA
X THES R ES AT 2 EmTHES 2L, K7 by
HHREAENNOEILEZ A LB L0 & o THRED
B REL TR D EEZL —TF, KR E
4 (19994F 8 X UF20004F) 2B WT, &Iz TS
FLEBR O S Eo—H % L CBITEE L 0% & f@ir
FHZKFETHL L LR My TR OFTEIAEE S [k
(7 ¥ Nol, 8 9. 7NTFNol) BEEN:. 0
TEORENL, 8522 L 0T CEE» LML
REDTHOTIRR , JLEP SR EOR 5%
WIREGIZEID L CRA LT B AR L%
HzrLbEn)bo (YEIATE) Thorz KK
T DO T IR E AR A% < F ORISR L Tw
HIEML, ZOL) RUEATENIHE B L O F0 &R
D E 7D LT OB TR B S8 720
DRBOFETHBEEZONDL, B, HLoTw
AHBE2EBOFETHTPICSEE LI EES NS

TWoHHiE7 B2 510H oMIz41B4& (199948 @ 7 X
FNo2 3, 6 7 8 9 T~NTFNol, 20004 : 7 %
F No2, 8 9 7TXTFNol) HEBEENLTEY, #h
5 O RITBEE ORI/ W TITE % ik L 72T Bk
Penid ), ERERIZH Lo T HoOMEERIZE 5108
MolzOTIE RV EZ BND, FEREEOEES
SOBEOHEREN,S, K7 by MBI BICE RS %
BELZPSEENIERLTWEDTIERL, BEo
R AT BRgE U TR B L, BEBIRI O RpER A LA
WEBHSETWELOLIENENS. UL, %ENE
a5 T B OB EEEICET SN2 5 510 L 72
NG R b T OMEPENEEIZEAL, BIITHE
BT 52 EIIARTRETHL EEZONDL. 20
BICBELT, B2 0AYH IF)0FERI,
WANE L7 EBRT 587 bodis L EghR
EMERAL TV D ™ MBI LB TH o 7208
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KRPIZHERTHRRZ AT S Z LI —RIZHETH S
kb, EEIZIEE BIZS L OMMAED XD R

B L TWATRedEds 5. KL ThH, 4+ AXA
A%V“ﬁ“ﬁﬁ&*#DoLMOfA@W IERLT
WY MO DAY, A1 OFTI9994E 9 H17H
WCHERRE ML T D, 1998FEDBIMAAEIZBNTL, 7 %
F No.2 (199849 ALIHB L U9 A14H), 7 XX No.3
(19984 9 H13H) BL T 2 F No.8 (19984 9 H24H)

TRBORAEPBEE STV TN OB R,
5, Ry My AGRIEER LI A e AT h 3
F)RF T AL ANFPIN EA LR L CHEZE
TIHEATLILDEEZ LIS, F/2, EIEETF I8
O P -CHBEII T2 ABNBENRLWEEZ LN
57 ZAFIBHHB AP ZVERE LT, 2059
TABEET S LR Y HYRPEAL D L0 TIE
LnpEEZ LD,

Common (2 &5 &, BHMOF THE B OMBEILH &
HiZIRWT2HEHIZSZ < 167fia b oL iEl s
Tz ™ Zok) 2B oMk FioartcE
HLTHEN AR T4 ot PiercE (&, 99% LI E
DA BT %Z) & Z Bogi A AT L L) HUY]
\E OB A B ?‘lbaﬁp@%wtaﬂlﬁ‘ g
W EL PR JW) B BATT LV THEHOY
W EERHETAHZERRLTWD Y PERCE Y
AL TWa &), MEEE2 Ry B g odfT
B F VLN I a VEOYGHO L) LN
a5 R EMORAHE L, MonTcoMERY 735
LT AFEBIZERT DY v 7 W8 Eupithecia B D
HONRIZNTTH -7 ™ ARWEZETIE T A o B
T, MO THEIELT 7HEROBHESR Y Mo Tho
LB r Ty TENE ) RRETR O 2 & 23
e LT, Ry b WHO EMFERRD - OB 4LER
BT hoTE7 19984 8 A TH, TLEBRIE S
D—EEIHIB L TY =2 ET 5 TE0 0O TEEE

FHFIMHEORSE, oV ZIdHAREREE
Algophagidae FHIIE T AR TH 5 Z L ASHH L
2006412 7 X ¥ ¥ 2 I ¥ Z Hericia sanukiensis Fashing
and Okabe & @& SN2 ™ o8 @ TREILS

FEEL, BELTREBIHLE V‘f_&f) HEETFay

BH sl e LTRHLTwWa ERlos 177
7A/m T VIED BRI 2 & & R — SO B E) Y T
otz Ky by RIEESER B AR M %jﬂ'ﬁ”‘

W BT REE AN E #otptﬁ“,%$W9uMm ﬂ
L %86 20024F £ THW OBIEE & et T 7o 4% 21, 2‘9“9“75‘
2B Td - 72h%, K7 by W EALER LENE T T
Wi ER o7 fLEROLAREE TA->TE/ILNTE

WETAHHAFBHET LI LN TEL. FOMIZ2EH
DFAE A BIT A5 K (Nx, 77ﬂm£2mm,7
UJ#TUV—%—,ﬁﬁzzxﬂ%ﬁi)g5¢ﬁ@
BEFFRAIZ B2 9EfF Oz 1l 77# o012
8, hF7Tr, T AXANF T —H—, FFAXA
NWNFILE2ME, T F5Fay, ATy R) dn
FTROMEEZIIAFII L 2T IR - Tl L7z
W, TN LTRSS E LTS b s %
Ao, Db, RGOS MREOKEN S, T
PHEEMEEEZ SN TE 7Fﬁﬁﬂm£@wm®¢
T, K7 N OGREE—HEETH DL LS )
2o T&, LR My igmofaEs s W
BFa 7 BAROIBEEVHEWE LT BTS2
&%y&:&é LR WIER NI IZT TR, TRE
TRTPHSETEMR 2L 2SR aicE T
FKATHDZEPMFMNRD b TEL Ky by
R OIFEATEIO & ST » 7248, AERmIsE
Haegofmer 77— UCHAL, BiEaRRrilE
OB U EFE T L EELGNLETH DS, A
FAIBWTR Y My A L A AETEEE S U
M6 A1 HILRATEY, ZoMMIZS B &12
HIZBH L TP EEz R s, 7 AFI0LRE 7N
TFIARIIOWTHAEL BRSO &SlMIcE-> T
W5, Fig. 1, Fig. SA BX U Fig. SES bbb k)
W2, B R e RSN E S R 7 by o4l
ﬁ%m%%i@A@HWW%ﬁﬁﬁ@“waé:k%
BOTEZLE, FEMD T BRI OB S RN
””ﬁfgﬁmi R d A Mﬁ$4%
g o3y = EBNEER R ET 5 72252
BHEHTWBEETH L EHZTIE ﬂbmw&w.&
B, Ry MR X S BIBATEI O, ML
GOTZR Y by LD E S Eh ) o fi PR AT E)
OFEZOWTIERIRT 5. L 2AHT, Ko by Aol
WINETIEEAEEREN LD -7201d, BEOH L
Gk Y I AWALE AL i ik SNk oY S G T
SV EWMAT, 2E20P o RATHETLRY b
27 AR OFLEA GRS D FEEH o U\HLM*‘JBL BELLL T
LR PN olzlnd Tl & i 5
5. F70, HIEEATIIBY S {@ VR AR R
P LTEAZ L, FRIoHfIdsh e IlE@misEg oL
TWABKRYT My AYBROGE - R, REHR) %
=B NIZK LTELLDEEZONSL. ZOMEIZ
%ELT,$W%T%Ltpg85£iwﬁg%tﬁ&
®%%K&ot7xﬁWWW?H®:A§%$ﬁwWﬁ
S8 ATH, HHHINTHRIEEMIC (E) X hEgs
Tz, TATHFPMENIGI-ELNE L9
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ZEIRTAI 2 RIS o IARME R D EHE 5 L) hBj& %
Lz W BENS, B My TYHROWEFTETEL
PFHETHo - THRENE V. CoBE0OBSL, BE
HIZEBBRARWTHET, —~ROMBEHRERTH -2 LG 0
FAZGPNILLKTERATH-72Ez2 N5, &
2o, HRICAERT AR by Ao amito
SR, SWAN T HILSICTELBRELETH L LD
ZEhA LhL, AEOBBETLS P TERL
I, EEEETL I e L WARHELER R, &
DI OWTHRALRE T E . TDizd, SHBKs
by AR RBEOAERESHBH I N T L, Y 5
RIEDVBVWEEZ ONIMOTHRERIFEMEET
Ry M7 IGHO &) RAERRE A EmN R S
BHATHEHEIE R WICH B

fEsk, EAHMEEZONTELERY by ALROERE
B H 35 AVESIR O & D B2 kR R
ERELERDZ L, HoPBRoOFERICEZE DT
ZEmLbbhD, KWMIFRIIBITA2EMOBET,
TR S AN TEASERD R 7 b7 B R AED—EB
VTR RIS L/RETHE S TED,
WD DEFOEASBE DR 7 b7 HEEH R 0 HE OB H
BREGERLTCWA I EZHMREBLTWA, AR
OWMAE AT EBEINZTTho 7205, FIkEin
SRR BT A 5E AR DHRE OB L WIS, e
O] RESG AT S R R OF B2 BT 0 vh © 4 Fe vV iR
HIZBEONTWwWAEZ LS, FORTELIFELEY
o CTHEETAHMINHSFO—IERTHLI L EZRIBLT
Wa, F72, BRI SRITRCH o RO RIS
DL BESFOMEPEINTVLTRMEL 222 55R
BEND. S50, KR ORE 4 Tl 2plES L
R THoH, AV FHUHTREBERY bA
oM, HMPICER L Cuiudseal s B S
3T, Z2hS LIS O FE LA BIEFHERIRH T
HEHELOEHEME NS, LB, FaTFHIH AITEL
JUIMZB A L7 EREE, W7 0 7 BREO/NEH &
HONRRERTHBH ™, BAETARIMNE WENZ D 54
ERTTWA, H79, Y3 hEolGgo ) AI125m
FEEPEBLTWDL I EXHLNTWAED, 7 X Tl
DHREEIZLE N ERIEEAEHONLTWRWED
THsH, Yl ELHENRFRFHEBO 7 XFTREL
DL BREHOKRFICIAVFHF L HAPERTH LD
o Twa e (s, kKEERK o, K7 boH
MPIZE > THESOBAFKELREBII > TWAHDT
BawhEHENENs, 28, FREEFRZ VRS b
DR OE BEAEE EREET A 2 L WwEE
AONDY, B EEIEGHROR 7 b HhROL

BEZORBMDPHBESBH LTSI L2 D, Fig 4
B LU Fig. 5 TR L72BHEB I E i & £ 04 BE G4
BEHELIDZDDEEZOND. L7ZLEOHE,
SERRE R ZEENENE S O TN THONEE & Z 2 5 5 g
6~9H FENEOHE) IIRESNLLDEEZEZ LN
5.

1 B

HIEME O Z BB ORI B ERT & BREIMIZE -
TBHT2EROBREREZHO T 5720, FIIK
A (34°16'35" N, 134°729" E) # 5 15kmEAA
W E T 211 S OMEARMR T EBERE S embl Lo yEE
HarZEMYERELZ. 7~9 BORE T4 BRSNS
MR s, FNLOPTY XF Quercus acutissima T4
FRO35A, T NI X Q. variabilis 462 D5 AR, T T
0. servata 3TIRF D 1R BLUFF I H L7 Q. aliena 3
KP DO ATHS 2R S Iz, DBOFIHT T
ke B CEB M AROREL ED R, Bz
Hikeh, FETRE RS 2 m T ICBHB I ERT (HR
fEHT) Od 72358 (7 XF29K, TRIF5R, a3
T 1AR) FOBETRY vy AEOYH & ZDOILED,
TRTIHEDANPERIN:, oo, 203
bEOTIPHEOBHESHEII CIOYRETREL, B
LR O HEFRE AT o 2/ 58, 1014 (M2
ik, S EMA) T THMERFEFEORS by i
Cossus jezoensis (Matsumura) Tdh b Z & #HER L. L
FUBSARHDILAR (7 XFI0AR, TRvF 1K) T, Bl
BINERT OB ELB LU s by AR OTENE
24EM (1999, 20004F), 4 HH»H12AFTH 2, 3E®
MBTHRIZHEL, 20#%, BHEIIME S Bdg
POHINHEHETERT LI Edbhorz. T/,
EHT I ILE AR Eo /R 7 F o rghdig, FLER M
o EO—FZ M L THIEL TWwich, BEEILENIC
RS AR EREECHE RS E L), FLEDLSIA
HCEBmERZAITLZD A2 12N, fLERD
HrSho—Hz ML THz b LI OEX LD OHE
HETOREZHIA L H 2L s 2 & (UIEHATEYD 5
Mol E6II, BB ATLEM DOEEEC
EF o TEATBMERR 2 RFETHIME L TILENIZE] &
ALY ETRITELBESNS. ZOLHILKI by
THROFTEZ S 5128 BET 5720125 O BEREH
FF (1998~20024F) AT o 7z4ER, B CHEL T
B3 5 H AR ELER D Algophagidae Bl DHFFE 7 X ¥ 2
I.F & = Hericia sanukiensis Fashing and Okabe % £ 3
HEELIZ, LiLo@Ey), FLERMOEICESE > TS/
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HERROWETHLRL, FNODHFOLTRP 26T
Hofe, TUENTEHELL. 6 ANSIIAHICES
TEHBEINZRS by VRO ETHIE LR OBEES
AR 2 12E—F LTV, S0k D —FE Ry by
AR T HATEI B & OBNEASR 2 b vy FEh DI
BEZOEBAPOHETLTVWAZ EFEL 4L, %
o S B OBEMEICE 2 BHsME, Ky by
TS, HETALZDOOI XFT 2 L5 5 = 2 HIEE
HHEELID, BHERNY BUEEES70I0, BEH
BICBH S TWR L DEEL NG,

ﬁTFRIZ! %%627[::7' 2010

i 23

KW 2 BT A2 4720 T, I 280 %
g L EFRREDEE 2 Mo THEWAFINRFERSE
B, HHATHEMEREE, 7 XF Y 2235 OB HEE
THW>72College of William and Mary, Norman J. Fashingl#1-
BLUOHENREUEN, WEEEFEL o I EED
T EARARFEGNZ OV CHE A BIEORTEV 72 &) K LA
#, FE OB X UFIRFE RS, A BldE
%, o0 WREATECZENKRFERFE, Peter
Lutes i fifi | ’E CHFLH L BT 5. F72, BAEEICH

BIITEC - F RS REN, ARREmK (48 ([ZHHE
T
51 B X #t
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