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TR, ADNAFT7IX D2 OMZHEIIT2EEX DN, BHEBYANL FETE, AR, K
W, TR, BRETFROENT, ARDYTLIRRIAN KLY FROREDHEADRD <. &
> LU HEEN Lo e, MRIBDIAALEHD TTRXASmE) DT TRA THOIE T,
BOIARADFE, R L LI < RS NIz WRLIERAR, SRR T, BN IS
Dby TR MANTRETIE, F—#EmNOR Ty TOREMED P E CHEEL T
e, FIvTHEOVFIRE D 2 S N EEMORBMEREN 1 F Ty TTE
FRIM Lz, COZENS, RENEREMEOELS LT FH 1 HAkIDZIHEEINDI LS %
FHEOHETHNIE, 1HEMICIZVL 2O NIy TRETRADTHD ., MOFHRHEM L OFRF
EHEDOHKICIA S 2 EE X BN,

F—U—F BB RRMERH, 7 L R A 2T T a LYy BERL

VT LVE

1. XU

Pl RE R M E I B W T, B0 =%
VY THRBEEEINTWS (FEE - /NI 2011 72 E),
EWzgtoc_ 2y 7o a2 LT, BEO
R, 2 W EFEOMIE, =2 VU
FROfEM ERHNMTON D (HE - /NI 2011, FH
EICBWT, BREEZIEME U RREREIEEGIC X
FavBHEATLVRFEBMLLHWONTE R (A
71996, RIS 2004 7% £), T3 THIC K B FHMIC I,
FICHRAN— P ZRE L. EHMICHERL O8RS - B
REITO VT MEMPHENTWS, TDHE
. PHEHE OHEREOREADRERENICK > T
WRNEZZ VS BENSD 2 (W - /NI 2011,
Fie, HAEHMEILKROzS, FUHEHTHUBIRO b
TR NERET DHDIEREET, HhOE—HEEN
FIREIC 2 S L ECRAET S L TERVLEWVL S [
HEEZONG, i, FavHBHEBEOENZ L,
MENMHYHEOWEEREIZFE T b, JLHH
O R Tl —ICEREEFII S 2 C L AREEE E R S
ns,

A Y Ll (Carabidae) HHUIC K 2 FEAMIC &, fli
AespiRICHD, HELARELTHWSAEY M7 %
=Ty TIEXBDHEIHNENTVS, TDHE

JERISZA PR 26 453 26 H - JEUASZEE @ ik 26 4 10 A 30 H
1) BRAFR ET TSI TN S

. ERNTHSD, AR —EHETHML TS L
BRSS9 B ROBITOZ NI EGEND D,
N Z oy TERIE ST O3 E RIS K > THIM BN AR
ZRENDH . ThzHET 5ICIEIRE NI —E -
BRCZHDONZ Y T2RET 2HENET S (R
2005)

—J. ¥ 7 LR (Silphidae) HHOFED % < &
AR T, SMBRUEZ ST HRKRELOEED
ERERBEAICBURICKIET 22 N5 NTWVS
(Katakura and Ueno 1985, Katakura et al. 1986, i 1994,
Ohkawara et al. 1998, Trumbo and Bloch 2000, Gibbs and
Stanton 2001, #3 /K 2001, Nagano and Suzuki 2003, Wolf
and Gibbs 2004, Sugiura et al. 2013), X7z, I H * L
v Rl & # At (Coprophagous group of Scarabaeoidea:
KHAETIE, 37 ZAYaH%F Troidae, ¥ > <)V
3 77 % &} Ceratocanthidae, L7 At v F a5 xF
Bolboceratidae, 2 > F 3 4 * £ Geotrupidae, 77/ )\
3 7 % F} Hybosoridae, 7 A~ X T+ > F a4 3 F
Ochodaeidae D 4ffi & 4 3 LT F Scarabaeidae D —
H (2 <A > 3 xdfif} Scarabaeinae, <7 YV I 5
ik} Aphodiinae, =< 7Y a4 X Hifl Aegialiinae))
KET 202, BEFLEIBABBIUTZOM
JTC. AMB KU Z 5 AR JE L O BRI OB e i

* MR EIIZEATIUNSZAT T 860-0862 HEARIRAEATIH X EEZ 4 TH 11 F 16 5



2 UEDA, A.

H¥FILXZBEZLDTINTEBEREE RS &
MWHISN TV (Davis et al. 2001, McGeoch et al. 2002,
Aguilar-Amuchastegui and Henebry 2007, Nichols and
Gardner 2011), T bbb, ¥FLVEEaHRLY Lk
RMEBHHEOLENTHANBEOED (LITHEZHDLYE

THEABERREFER) &, WAUESYEAZERZT S
FILRIZEL., Lt KB K UOEZ 3T HMKE
ADOBREDOERREZLICHENKIET %, TDI
B, XLV ERBHEAHIREREO R TN
HIELHEENAATH AT ENHSENTWVT (Spector
2006). FiKTiThNiz 14 O EREDO RN T, b
S EEFAETRX MK, REES Y Y T
BAHENFEICRNT 2 HFHICE M 20 S s
A& % (Gardner et al. 2008, Nichols and Gardner 2011),
BABMEDY T LV BROEDN T KB TRIED
KA LrnEBEETEHE, 5% MRETFTEIHE
BGRBRET LA XA Y MNETREZMiT 2 Y —L &
LTBHNEERUNEREHINTSSLEABND
(% 1994, B5K 2005),

HMERERREM 720 T <, R G2 0N & D
ERERIBEREIC DWW T ORI 217 5 &, - 3 U HHIT M
HICBUENRZZ D, FHIAEME 5D, A
LR LEHEENZ < KAE TGO RENZ
EAEMRAT N TV ARV, TSR L, BAEMEH
Hoz ik, BiYERzZHPICRBAATEART S C
EWB, PiEE RS AER. Thb B Y EIERMEEZ
MEd % &S LRI REFI N A % TH % (Nichols
et al. 2008), F D Lic, MUFIV FICEZBEZERTH
ZBABREONTIHE VWS D, NTIHOR LR
MZ ZVEME & D (Springett 1968, Wilson 1983, Wilson
and Knollenberg 1987, Scott 1994, Satou et al. 2000,
Suzuki 2000, Nichols et al. 2008), T D X S, EHN R
M RZIBRE L U SRR R IE. ch5h e
DR - NIRERERTIE Y V95 (HL, &
TLYBEI 2y 7 LY (Silphin), 37 AT aH
B LR T AR yFaAlxR, THAIYESREYFa
AARDO XS, BRICFHET I ENTE TPk z
WKHBAE RN TR, MBEOE®, AKkDAE
HIEATREVWEEZLONTWVWE T IL—ThHH%C
LlIciFEE LA N 5% (Katakura and Fukuda
1975, B 5 1985, JI[JE S 2005, Tkeda et al. 2007))

ZT T, MAGHRMEE FTIERZA M (8 I
LEebIy T2HOTERAEER R ZHREL, R
ZRHMid 2 AN, KAETITbNhTER (P - &
K 198372 8) TNHOFMETHHEINIZNA M,
BAMNE > &2 (- 5K 1983, Katakura and
Ueno 1985, 5 1985, Katakura et al. 1986, M 5 1991,
#37K 2001, Nagano and Suzuki 2003, Sugiura et al. 2013) .
FBALUNTRBEASLHBRADHN SN T E 7 (Katakura
et al. 1986, Ohkawara et al. 1998), L/ L. EDHWIZE

FHLUZEAORBEORIIC OV TIEFE L TV,
WHTE, AV PRI TORT YV ETHA Gi
N T large fish meat EFR# SN TV 5) DNER., =
AW, BoRELD LERNEET R OMEENZ
L HBERBANE S TERHIELDEZVWI EMNEEN
TV % (Hanski and Krikken 1991), F 7z, FEiK~)L—
DHEMTIE, BHBOEA (P A7, B AL x X3,
AT, NE, ARV Y LOEED) k. BEHEBIYO
BN ONw &2, Hii, YAF, @Y, IF7Y
DEFD. F /O, FolRE, EETVEYAT X
DEBABEFROMEHNZ NE TN TS (Larsen
et al. 2006), FWAE T, FHHEEIY) & HEHHETH Y DR,
HHEWER T, XA b LTHWE ZDEARMNE
F L D FPE R RS Bz i U 72 Blid 7w,

KO ECREZEMT 2AEHHAL TS S
v A, HIRIEOAABXDE DL (FHEE - FHAK 1983,
Katakura and Ueno 1985, Katakura et al. 1986, Ohkawara et
al. 1998, K5H 1985, G S 1991, @& 1 m EICH D
FF3E0 (FHH FFR) EHAK 2001, 2005, Sugiura et
al. 2013) BXUTZ D5 (Nagano and Suzuki 2003, [
H 2014) A3 %, Nagano and Suzuki (2003) (&, ¥ 7 A
RO S B KO E VT LV E (Nicrophorus)
D3fEFEHO FFRIcEL Moarsay T LY
(Ptomascopus morio) EHHIAHNXIC LW T & 2R
L. MBI ERITTEEMENC EZR-% LTz, LH
(2014) (Z. 10 TR GiXNTIE 2R~ Z v 7K
CR#lENTVS) FEABERRR2KOHEKRNZ
WA R D KL JRBERIMR. A FRL MIEIR VO
M CHEMEICENE > 7eDIicx L, HdiAH
RIS Z S BERBGICENAONTZC LD, &K
MEREE D LLIRICIFHOIAB LN E L TW0d L Lic, H
L. EH (2014) TR 1RAEHIC T S5y TOMRETH
Stefedh. FIT v THMBNRDTHoTeh &5 hhiiE
THb,

Fll. AAFRLY EREREHOFEIR. I X MK
W Z & &l X7z (Gardner et al. 2008, Nichols and Gardner
2011) THUE. FWEDALDELTTHRL, XA Mk
STHEIT BTy THEDPELTESR T LiCk
[K9" %, Nichols and Gardner (2011) &, FgKD ik
CIREMRTHEENDO IR LY ERIBEERZ M RICTT
STIET, #HEHIC L FI Y TRET ST T, W
TNERSOBDFENRETEH T &R LTz, LML,
INXT. BABERRZHRIC ST v T OBEHER
WOBEWR, M Ty THERBOMERZHS ML,
FEEREZ RS 2 DICRETED b Zw THRBREMNTD
WTRRGET L7228 7R W0,

AT, Wl GZEMZREE=2Y VT FHED
RECHFET BT EZHMIC, BABETRZIEELE
UTeRMIER BRI FiE DM REZ1T 5. TOFHDIC,
MO SFREICEY) RN A b ORR 2T 72,
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Tools for evaluating forest habitat using carrion silphid (Silphidae) and scarabaeoid dung beetles (coprophagous group of Scarabaeoidea) as indicators: 3
Effects of bait type, trap type, and trap number on beetle captures

JERICIERER BB DR DL DONEZ NG, Z
DIREMK L LTIy HEBY & BHEE ) OE W 72
BEEMNCHETZHMNT, £F7 I LANBTERA
B R OMERBCCHEEZ R U, £, B
YO T Z TV, FHEICE Y 2 XA MO
WTHET Uiz, i, HBORAAXEHO FTFKDO S
w Tk, ENEFNEMRTI A Y LICEBE L, i
FECORHBERZB Lz, ThEedbbB T, ML KB
BTFCThrIy IE—EHMRcRELT. bTy SO
BHEME DRV E b Ty THBICHT 2 REHEE S
JRY T & T, oA & DI 2 5 % BHEME
OEL X CFEMOMBEICHELR b Ty TEHICOW
THETL 7z,

2. )5tk

2.1. XA hRID LB
a. AF7 I RN

A BEAT AT L D) 50 4 A O H k14 T RS R IR
(N32°49°34”, E130°43°59”, 131m asl.) TfT-o7z, 2011 4
7H 5 HIZ 10 miEL THDIABRAD NF 7% 2 (H5%
BL7z. bZw IO 95mm. & & 120mm D B HH
TS AFw Ay 7 (JEIEEK BIP-512D) & Wiz, HE
IKDT=DIZH1 Y T D E S 50mm O IC 2mm £FED IR
ANFT T, Sy I3 EMRIBB X OISR H
ic, —EEFZEEZ 0L 7)) a—)VFEK
R 100cc ANz, £, XA MOZIFMELT, A
w 7D NS smm OIS 1.5mm FE D77 3 4B
. BICHRE 3 AFBTEAGONET S ZF 7 h
w7 (8 42mm, 5 & 35mm) Z#HETH UL (Fig. Do

Fig. 1. b T v 7&K (LX) EHDARLNA S T T (HRD

NA MCEHEONHMEZER LT, M5 T2eMmiclig
ATZHEDEEAIE, Tixbb, HEHEEYICIZED
HIETHATEN DZLiatF7 2, BHEEIYIICIX
A== =7 FTHEATEIDOLMEAAN (JIN)
EBEAE, FTy TWKIEAFT 2 10g £izid Y]
DE 15 ZHWV. W CHBEUNE A TICE D, 3mm £
DINR7Z 10 AP IEH TS AF Y 7 &R Uiz, A
w S EZEORICIE Imm XY ¥ o Oz, NRIE
HORAZEBFNE, LT, TOXA MAD LY Tk
FowTAREICH UEA Y TIcEL AN (Fig. 1),
oy 7O LICIZEY & KT DI 300mm £EO
R— LRI 180mm RO HG TS AF v 7 L% &t
ETHEHELZEDZENMSE Tz (Fig. 1), &HlE. HE
190mm DEJER T 4 AR R fl] U CEE Uz,

2HEMBICHERZEIINL, XA hZEHLLEDL
WMOBAT BMICK B ZHi<izic, #EXT
PHNDONZy 7 —REHNTZ Ty TOHBIINLZH
KANFZz50—7—Y 3 VE{Tol, RA—0OEER
2BEMEIC1I0E Ga—F—3 ) fru, 11 H22
HICHEZH T Llce IBRBMERR 2K, T LU
R alx Ly FRBEFESARORE LMK B
KU 10 A EZHEZ THEINTZHOMERZ XA b
MTHE Uz, g, SEUH O & UfiE
D7 7% W 1z Wilcoxon 1 5 5 Z NEN AR E 2 17 o
7z (N=10), EFEITIE StatView (ver. 5.0) (SAS Institute
1998) Z H\W\Wizo IR BARMBEDEHICDONTE., VT
LRl B S (1985), T H XLy FRAEHERIZ)I
H5 (2005) IZHt> T2,

E1E Ceiling

A AYDHYT

X cup containing bait

An embedded trap before setup (left figure) and after being setup with bait (right figures)
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4 UEDA, A.

b. BHEENYIAN A T ] D LLHR

EEAHOAFT I LARNOLEIE L F T2 T 20
miE L TITo 7z, 2011 4E5 A24 HICAF 7 2 L AR
DEELFULFZ Y 7 7% 10 miEbE CTHRmE FmE
FHEOER FICHRE Lz, XA MY NG &,
WP, FREYID . IKREY O, FRIFoENE
NisgtBZEFLTgD6fIcMA, XA hELZUE
DHW, TV X LICHEB LTz, 2 @O BRI &
JBRTUSND kT T—X %O & DR L O E N
BHL, SE—&FLorIy TR E—F FBHL
Jeo WBEINR2HA6HET Qu—7v3Yy) 7o',
MEE DN PRI, FEUHIC BT 2 i
Bicxtd s Foy TBofERHE (%) OMiEX 12
Rz Vv, BRBEFRRESEK, YT LVR2kE a
Ax Ly EHEREEEE. BRUL2MET 6 R Lo
HRENSRREDH > IOV T, 2UEDTEIHZ1T -
Db, BEE (P<005) WAHALNTHE, Scheffé
DEELEZI{To7 (N=14), FHEICIX StatView (ver.
5.0) (SAS Institute 1998) Z U 7z,

22. BRILEBMATO NS v 7214 TOEBRE KT
WE Ty TR

AT BEART S HNL O J51k 2.0 & B2 3 HBEDHK) 50
R4 R SER R IRPR (N32°49°227, E130°43°54”, 74 m
asl.) Tir> 7z, 2011 45 H24 HIC 51621 &R U b
Z v 7108 7% ST 10 m kS CaRE Lz HL.
I 240mm BDOEDZH Wz, TNHHDIAH
FIw TS 2mBNOBATIC, O FFA NI v T
(887K 2005) IC/NE GfEZetz L DDz DERIE
L7z (Fig. 2)o 0 FFRD F T v TARKR BRI
HHAARXEBUEDOEHNED, @FEHNT, 7
FAFy ZRBEO FIC, 1E100mm & E 150mm IZ Y] >
BRIV T T 7 AIWICYDARZANT /B AEHE
T8 DRI, FDOTIC Ty TARIEEH L (Fig.
2), THIC, BHRICIHO I z#Eicodz@ml, =

Fig. 2. 50 FFEXRA M bT v T
A baited and suspended trap set at about 1.5 m high

R E LR EHAS AN S ERO &S E A 1.5 m
ICixsE2IcH Lz (Fig. 2)o XA MCElihZ w7
HATH NGO F 15g 2 AV 7z, 2 JAR I 1 R o [
[RENA MO EITY, RH66HIKK T LIz, o
w TR A TR, [F CHEATICERIE U7z A d
REMO PO K UHERDOZZ Wi
Wilcoxon f =55 Z AN RIME Z HWVWie (V=10), tH&
I3 StatView (ver. 5.0) (SAS Institute 1998) %z H 7z,

R Ty TEICOWTIE, My TRIOREER S
DEVETEFEZHETZ2DICLER N Y THED
CICHFE LTz, £9. STy T TREINLERNE
PEH M ORFEMIE DB W Z LIRS 572 Hic. RETDE
BRI THE XTEMOFE R & ¢ TRIENZ TR
7% (Non-metric multidimensional scaling: NMS) I X%
Mt 7217 > 720 AT D FNEIEX McCune and Grace (2002)
It > Tz fRHTICIZ. PC-ORD ver. 6.15 (MjM Software
Design 2014) Z MWz, i, b5 THITH U CHREHE
PIROFEEUZ HEEME I 2 Tid b ihi#R (rarefaction curve)
ZHW. My T E AREHEEREBOBKRE ZD 95%
EBERAZRKIE LU, £/, ZHEHEOMEICHER F
Ty TBERFTZHMNT. FTv T Hizb ORI
D EKEDZVREICDOWT, bTy TH e BEEE
DR E Z D 5% EEMRSFORILE1T > 72, FHE
I 1E EstimateS ver. 8.2 (Colwell 2006) Z F\ 7z,

23. HEMATIMB KUEMTORE 5 v THOEE

AT REA IR A5 1 T AR FE DIE A A (N33°02°07”, E130°56'01,
625 m asl. ~ N33°02°23”, E130°56°24”, 692 m asl.). ¥ &
O Bl ok o 75 355 1 D HE AR IR L SE I % 2 o 2 — R & pE
Z2FT (N32°59°49”, E131°00°41”, 926 m asl.) T1r - 7=,
A PRER A . m R E R IS B B BEM S (R
100 ~ 150 m, £ T 800 m) D 60 7L 70 HF 4
DFBERS N TR T, K5 D R G it D 34 i 46 s D (ZUF Hh
JE O () S 20 mMRNIC A - 728 i
MU, Mo Rz kY] % JL i < OB 1 20
mERET37TMOMDAHL Ty TZFRE LT, &
g 3 HICHBEE DMTO NS AXFDERDIFIE
SR BRI, N L /U Y FEARMAD S 20
m#n 7zt e Uz & OB 1S 20 m
[RTHSMOMBDAARX Ty TZHZBE LI, FTv T
$AH1%E21 EECARDEDTHZ M, EHA Y I
BRICORTEESH 155mm O EH D (JEILEK BIP-720D)
ZHWE, £/, XA MAD Ay TOHEICIE Imm £
DRz 25 AT, HEFEEHENTEHEEZ Lz, XA b
WY N0 & 15g Z v, migddih & £1C 2012 4 4
H 20 HICHIE U Te, 2 MBRICHERZEII L7205,
2EB ORIEMAM E AT 2B OMERfTS LR
KOHhHhzaL @GHMIC1EDREEEI., 10 H 18 H
SRR T Llzo BT THOMRGHTIE. D
HARLLER AR & 6] TR 21T o T2

BMKR BB 5514 % 1 5, 2015]



Tools for evaluating forest habitat using carrion silphid (Silphidae) and scarabacoid dung beetles (coprophagous group of Scarabaeoidea) as indicators: 5
Effects of bait type, trap type, and trap number on beetle captures

3. HER

3.1.RA SR
a. A F 7 I LA DLLER

AT R BN SN, AF7 I8, AN 12
T, RO EZD > T, FEIH O D =%
w7z Wilcoxon FF5 4 Z AT FIME TH EA I EH -
7z (Table Do i, fliERBIIAF77 X 1,006 filfk,
W 520 ke AFT7 ITEZh oD, BRER RN
7z (Table Do &7 L¥FHIAFT7 I T2 8 7 1k, f
AT 4 fii 56 1A & fa N CHIEL - iR EBICEZ T
M. HEZIZ D)% (Table Do IH X LY ERIAM
HTlE, MEUZAROANZ S, MICHBEREAF7
ITEh oM, BEAEREN ST (Table 1), FERIIC
RTHB L, ¥2F aH % (Phelotrupes laevistriatus).
a7 X)L aH % (Onthophagus atripennis) & 7
kA RI 2= 3 H  (Onthophagus fodiens) & & F 7
STHEKEZL, IVYRYEY YT LY (Nicrophorus
quadripunctatus) & Y ¥ L 2 X 3 H % (Onthophagus
nitidus) (AN THEICZ o7z (Table Do

b. HHEBYIN A O Lk

EIRT 1418 4,679 (A DI A B IMEFH RS Nz,
A MEOFEIZ, FAT 12 [, AN EEAT 1M,
KN T 10/, SFToM, ATFLT6M., X1
LT3fEE, FANE > EZh o (Fig. 3). LM
L. FATE2AETIHEOARORED 2 EREI N

TN Z x> RIF T, ETLEXRAS MNaLZE
R< &, BEICKERBWVWIT RN Tz BEMHNZN -
AR (FN. B TR KR, 2 2F) DT,
1R ED 2N T HIMORERZH 5 L.
ray T LAYDTER. KR, R F T 7axibny
ROAATFHDEN. BA, S UFTEREALHEING
Motz (1 ~4fifk) oKL, MRTE, b2
e Zznzh 19 ke s ki i (Fig 3),
DREBICH TR HER G ZAS L. RTOMEMIZ
RNA MR LEREEDND > (Fig. 4a), Tz, HEH
e b EhoARNEE, BTLEREEND -
7z (Fig. 42)o YT LURE, AROHEEHIGHE > &
EE. FRBRXUAETL, XA MR LEEEEDD
27 (Fig. 4b)o TDENY T LIRITIE, BRMNET
L. XA MR LEEREEDND >z (Fig. 4b) IH AL
VERBEBELARNOHER AN &l AT
LZBR< IR MR LEAEENH >z (Fig
dc)o FERNCHZ &, 2208l 6 AL, LI TE it
VF AN R, RARIV AH F (Panelus parvulus), Y
YILURAHXDIMET THoTee BFOAHXD
HEHSIANTELS. KW, SYF. ZATL. XA
FMrLlEbEHEICEN > (Fig. 4d), Y AX )<
AxE, EOXRAL FTEEL, XA MU TH M
o leled, BROEEEN G >z (Fig. 4e)s Y
Yrrvxahixes, EOXRAPTEEL, &oLEH
Mo FRIENA ML BEEADH >z (Fig. 46,

Table 1. A7 I LARNANA T 10 ik K D 2 il E N7 OHIER & FEh B L U2

(RONA [ FLEHRUERGR

Number of individuals of the species collected more than 10 individuals by krill and fish
baits, and results of comparison between krill and fish meat on each species and their total

numbers.

Wilcoxon signed

Krill ~ Fish meat rank test (N =10)
AX7I AN z P
Silphidae ¥ 7 LS/ %}
Nicrophorus concolor 7 1Y T N3/ 3 29 2.0 0.500
N. quadripunctatus Y R TV VT LY 4 25 15.0 0.047
No. species FHEX 2 4 -1.4 0.161
No. individuals fili £ 7 56 -1.7  0.083
Coprophagous group of Scarabaecoidea I /J 1 In ¥ Rl B #ERE
Phelotrupes laevistriatus 2 > F 377 % 211 80 -22.5 0.004
Panelus parvulus < A Z )V 1 3 55 67 7.5 0414
Onthophagus nitidus */ ¥ T2 717 3 30 133 22.5 0.004
O. atripennis A7 )JVLY I AN+ 651 155 -18.0 0.008
O. fodiens 7 S 1 R~ a7 * 49 20 -18.0 0.008
No. species FHEX 6 8 04 0.706
No. individuals fii#&£ 999 464 -8 0.075
Total it
No. species FHEX 8 12 1.1 0.287
No. individuals fili %k 1006 520 -14  0.069
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UEDA, A.

900
I ]2
800 - 10 [ ] Other 5 species
i Onthopha odiens
700 b H 7?‘7]?"'1}?/7%!7?%
3 Onthophagus ater
3 s00 | sy s
E Onthophagus atripennis
§ E :j"'v,llzpr/%j? p
E 500 | . ?zrih{j%h:ﬁz % nitidus
§ L N Panelus parvulus
8 400 7;45?'»7%]'?
(=] - -
| Phelotrupes laevistriatus
= 300 Q L iR
\ [l Trox spacotuberculatus
200 | & I:;_tlj}y:ljj?~
[ | Nicrophorus concolor
] CaE IR
100 i F7] Nicraphorus quadripunctatus
s z Rt kg
0
P
Bait

Fig. 3. SREEHEEN) 2 XA R LTHDIARI T T K B G B O fiifg £k
F: fAld, C: BIA. B: A, P: KA, M: K F, D: ZET L. EERXA F&EL,
IN— EOBUEISFEEL
The total number of carrion silphid and scarabaeoid beetles collected using embedded traps
baited with various vertebrate carrions
F: fish meat, C: chicken, B: beef, P: pork, M: minced pork and beef, D: dried fish, E: empty
(no bait). The number over each bar indicates species richness.

a Total Silphidae C Scarabaeoidea Coprophagous group
=2 254 a H 454 a b ‘“Jj_?i-\“)ﬂ- 25+ i =Y ﬂ-ﬁﬁ%?f
8 ] (F =768, P<0.0001) 40 (7 =777, P<0.0001) 4= a (F=628, P<0.0001)
g 20 b &b ab @b 20- a 2
= = - a
% o 154 151
w gj_] 7 b . ab
Z+ 104 107
= i _ b
e ¢ -
= 5 5
2 0- 0-
F C B P M D E F C B P M D E F C B P M D E
Fhelotrupes laevistriatus Panelus parvulus Onthophagus nitidus
2 - d £oFaf I G 7 it DR B e
B a (F=596, P<0.0001) (F=0093, P=0465) 2 ] a  (F=381, P=00021)
= a a a 30
2 a a 1 ab
S 25 1
5 204ab ab
Li 15 1 ab
E 10 7 b
0
F € B P M D E F € B P M D E F €C B P M D E

Fig. 4. BAEEHEBY 2N+ M LTHDIAABAX N T v S KB FRINEICET 2 SEARER R )V—7 - FO 25
Boatd 3 b Z o THOMEEHIGEAME (%)
MERIEXKI3 LM T, N—LEDT7IVT 7Ry FARFAICEDE S LIdHEARL GHIEXK 172 FefliZ U7z Scheffé
DZHLEE, P>0.05,N=14)c AN, WIEGL 172 Fefliz AV 7c 2RO O is R 2719
Field response (represented by the percentage, p of total captured beetles with in each replicate) of each beetle group or
species to embedded traps baited with various vertebrate carrions
Abbreviations are the same as in Fig. 4. Bars with the same letter are not significantly different (Sheffé’s multiple test on

arcsin p'?, P> 0.05, N = 14). The numbers in the parenthesis indicate the results of ANOVA on arcsin p'*.
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Tools for evaluating forest habitat using carrion silphid (Silphidae) and scarabacoid dung beetles (coprophagous group of Scarabaeoidea) as indicators: 7
Effects of bait type, trap type, and trap number on beetle captures

322. 5V T RATOUBRESLUOHKE T v THOER
WL EBMOMDIAAR RO FFX T v 7,
PEEB AN T B X OO HIARK Ty 7T bk
Ty Tz 1 AKX D2 S N RO
Bl BHERE B KU R RILEBMROISIAR KX L HD
TUFR D LS S % Table 2 1S3 LTz, kA BERSHAK
DOHBHIAFRRX T ERT 12 F 6,501 k. FH D IR
9 593 flE{k, EHIER AN TARTIE 14 75 8,187 fll{k,
JRCU o301 HADEABRMEFHEIPHE SN, H
ILEBMWTO NSy T2 THELESTZ &,
o B B ITHDAAXTEHERICEZ D > 7 (Table
2o WINDOD LTy TTEHIHEID 2 i
INHETIER, TV TLAVED 2 (Juy T Ly
(Nicrophorus concolory & AV KRBV VT LY) DN
D PR TEHEEICEZ D 57 (Table 2), Wilc, I H*
Ly FRBERHD 6 FMIZITRXTHDAAXNTHRICE
Mo 7z (Table 2),

ITNTNOREDRMEATHZ L, vTIvTEA
TG TR, HEHETE RESLHEZ > TV,
HWRAEMMRANDOHDIAZR KX TIX, a7~ r<a
HxhEo0s2L, ROTRYFIAH R, VYTV
RATZMNE -7 (Table 2), O FFKTX. 78
VFELYEIYRVEVYTLYNEEALEE 5D
(Table 2), EHIEM A THOMDIAAXTIELYFaH
T bMARIYRaAT TN EEELL, RWVWTH
VIRV EYYTLYNEN STz (Table 2), HithDIH D
AAATRYYIZ Al xr T MA R YR
MEZLholz (Table 2), F/z, HFEHEE SN TWVWS A
R~ )V 2 34 % (Onthophagus lenzii) (JIIF5 2005)

MEBOPFEMD G THE—ASN, LhE 3HFHIC
Zhofz (Table 2), FABHIANR T v T2 AT HD
MEDEEDEERDL DT> FHBNEZRoT R Y
EIC K B BHERGEMAT TlE. £ RocH AR
Nize KT ZKILT 1 BIFT > T fRATAS SR % Fig. 51K
Ulzo SiaH, &Ny 72 A THNC EEEE DRI
nhi, ThZNoWh5RKELEINSE Ty ik
h otz (Fig. 5. & o & & FEFERANTRE LT DI H kk
IRERMANDOR O FFRXNFy T T, o8 56D
WeDIFHEHDOHDABRK T v T TH-oiz (Fig. 5,
A bHRRIC X B b T v T e BEHEE OB %R
THhBE, WRILEMKOEDARXTIE 1 FTv
TOAFNRETE, FI Y THEZHEPLTEIEEA
ERBIHZ T, 5 by TTIRIEMANCE L (Fig.
6/), THICHL, RO FIFXTIWE. 1 vFv ST
3TFULANRETET, 10 bTy I TERANCELR
Moz (Fig. 6 £i)e FH 1 HKK D 2o Fflid, #
DIABRXERD FFRDODEELEMN, 1 FT v I TIE
FRAL, 3 Ty SRR BMmL % (Fig 6). #
RN THROBDABRX T, 1 T 7T 7.5, 2
Fow T8I, 3Ty S TIOSHPRETE, 7
NUERSy TEEHEDLTCLRELFENMEZ S C
3o h, ReREMcEESEMo Tz (Fig
Do FHIAKIOE o MEIZ, 1 FF Y T TIEIEF
fAfIL., 5 b v TR L (Fig. 7). Hih
DMHDARKX T, 1 v S T50F8, 2 85T
661, 3 by S TISHTHD, 5 +F v I TIM
Lihoi (Fig. 8)s LA L., FHIHEAIOZN
fefdiz, 1 Moy TR UL (Fig 8).

Table 2. T >t 7 b R T TRERE U AL ERRR, SHEER AN TR, HlcB T RSy 7THizd 11|
A& D &2 S NTZEOEERIEE £ SE B X OHERAEBR TOMDAAR LB D FFRORBD

Wilcoxon 354+ & N AR ERS F

Mean number =+ SE of beetles collected more than one individual per trap set on the transects in the evergreen
broadleaved forest, the conifer plantation, and grasland, and results of Wilcoxon signed rank test for the numbers of
beetels collected between embedded trap and suspended trap in the evergreen broadleaved forest

Conifer
Evergreen broadleaved forest plantation Grassland
Embedded (10) Suspended (10) Z P Embedded (37) Embedded (5)
Nicrophorus concolor 7 AT I\ 43+ 1.2 11.9 + 0.9 18 0.008 0.4 £ 0.1 0
N. quadripunctatus Y R EY T LY 132 +3.0 434+72 275 0.002 471 +52 04 +02
Phelotrupes laevistriatus 2 > F 277 % 109.5 = 11.5 02+02 -27.5 0.002 63.51+49 0.4 +0.2
Panelus parvulus X X Z )V I 2 61.0 £53 29+ 1.1 -27.5 0.002 3.5+06 0
Onthophagus lenzii 71 R )VL Y < I H * 0 0 - - 0 32112
O. nitidus Y Y TV I/ % 119.0 = 17.4 0.1+01  -27.5 0.002 214 +22 234170
0. atripennis A7 )VL VR A/ % 286.7 + 45.7 02101  -27.5 0.002 20+ 04 0.4+02
0. fodiens 7 A< VLY AH 3 203 £ 24 03102 -27.5 0.002 1.6 £ 1.0 0
O.ater 7 N RV < /% 33.8 £5.0 0 -27.5 0.002 70.9 £ 7.0 30.8 £ 10.0
Other species Z DAth 23405 03 +02 - - 0.8 +02 1.6 +0.5
Number of species F%X 9.4+ 0.5 37403 2.8 0.005 75102 50103
Total number of individuals 284K 650.1 439  593+63  -2.8 0.005 221.3 +11.0 59.2 £ 14.2

FEMNEAS 5 TR,

The number in the parentheses indicates the number of traps.
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Embedded trap in the evergreen broadleaved forest
5 ¢ R LI (1B A ATl
Suspended trap in the evergreen broadleaved forest
sl HER LR (R YT
o Embedded trap in the conifer plantation
t.. o A st A T GBS
® Lr
Embedded trap in the grassland
D i 32 enhdTh)
s 05 A
; A
& | A | | On
15 1 As N A ‘ﬂi' 1 Ogy 2
= el A CS)
A
A
a1 b
A.ﬂ‘ A 15 F
2L
Axis 1 (66.4%)

Fig. 5. WHRATERIMR, SHERIAN T, BHO NS o7 b RICREL N Ty T E
WEMER HEHEDFH RN Z JOTR L X 2 BT (Final stress = 10.57)
Results of non-metric multidimensional scaling (NMS) for assemblages of carrion silphid and
scrabaeoid beetles collected by traps set on the transects in an evergreen broadleaved forest, a
conifer plantation, and a grassland (Final stress = 10.57)

. Embedded trap Suspended trap

S 127 12 1

]

[=H

“10 10

-

2

Ec - . . _ . _ . . _ . . . . .

£ 8 8

% 6 6

E 4 —_— All spec.ies o 4

= — — - Predominant species (x > 1)

Z 28 2

; 0 L) T T T T T T T T T 1 0 ks T T T T T T T T T 1
z 0 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10

No. traps No. traps

Fig. 6. HHRATERIRICRRE LIcRANA R OHSIARA (EX) D FFX GXD) Ty TEISH T 2 ERETET
D BARHEE R
FHRI MO, W 1R K D 2 IS NIOHEE & Z N5 D 95 % SRR 219,
Cumulative estimated number of species of carrion silphid and scrabacoid beetles collected using ten embedded traps (left
figure) and ten suspended traps (right figure) baited with fish and set with 10 m intervals on the transect in a evergreen
broadleaved forest
Solid lines and dashed lines indicate the estimated numbers for all species and species collected more than one individuals
per trap, respectively, and their 95% confidence limits.
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— — - Predominant species (x > 1)

No. cumulative estimated species

8
6
4 — All species
2
0

0 5 10 15 20 25 30 35 40
No. traps

Fig. 7. $FHERS N TARICERIE U 72 SANA b DI DHIAH K -
Zy TRUSH T 2 JE A B HR oD SARAHEE FEEL
FRUT BHED, R 1AL D 2 SN
TeREDHEEM & TN 5 D 95 % EHRAZ /R T,
Cumulative estimated number of species of carrion
silphid and scrabaeoid beetles collected using 37
embedded traps baited with fish and set with 20 m
intervals on the transect in a conifer plantation
Solid lines and dashed lines indicate the estimated
numbers for all species and species collected more than
one individuals per trap, respectively, and their 95%
confidence limits.

4. B5t

4.1. XA MDD LB

BMEREZ EHOBEZHOWTHMT 2 5 2 T,
ZOHM (=D WCERTIRMEOMEARKZZDOE E
DOIRETHR LT A &EAHETH S, LHL,
BMRICER T 28Ok zitE T 5 LIFIEFEIC
Wi THZ720, EEOBELRZILTLE R LEN
b BT, BRA G EIC K O U BN
HMEREOFMICH VS NTE R (EE - /NI 2011,
NS w IS BHEEICBVTE, BTIANT N T B gL
PDEN, RAGE I SITRESIDE V., RAEWMEDE
WEICK > T, BROHEHENHESI NS D, FE
DO EZKML TS DT TIEEY, LirL, ALK
BEEHOTHELZRROBELLKT SRS
LT, HBEOMERZTRETERLTE, HBRMEEZE
flid 3 LIEATRETH 5 (F1r 1996, JBIE S 200475 &),
FTw T X BHEOL A, MELHELNZNIEE
HHNLLE0, FHiOFHEELHE2LEZABND,
JXMHZEETSE. MURHEMANO Ty THT
BEEMEOEWAVNE L, FHEEZERICHETEN
. DR Ty THTHEMANORFEN BB
BTEBLEADNS, ZT T, KFRICHIT S i
FE ORI L, R 2. KD
BTy TETHHEMEDINIETX 2 51k e L,
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) p—— | species

k=" Predominant species (x > 1)

No. cumulative estimated species
(=)}

No. traps

Fig. 8. HFIHINCEE L7 fUNNA R DIHDIAB K T v TH#
(X9 B AT Y HL oD BAREHE A R AL
FHTBRED, BRI TS 1 AR D 2 {HEES N
TRDOHEEM & TN D D 95 % EHIRAZRT,
Cumulative estimated number of species of carrion
silphid and scrabaeoid beetles collected using 5
embedded traps baited with fish and set with 20 m
intervals on the transect in a grassland
Solid lines and dashed lines indicate the estimated
numbers for all species and species collected more than
one individuals per trap, respectively, and their 95%
confidence limits.

FE7 I AR TRERIZAANT, BRI
AFT7 ITEZWVEBDNHRLNTZD, EEICAREEN T
Motz (Table Do TN, BRIV —DFHEMTD,
BADK S EBHMBIMOEAE. AF+F7 DK 5 %K
BHEFOIBEA LD EfESNZEHNAZ V0 E VS
Re—HUEN, BHEMOFDHERNZ T &
WO RER L IE B U7kh >z (Larsen et al. 2006), Fili
McHB L, FF7ITHRICZWVED 3, HicH
WTHRICZWHED 2H L IFIZFRETH - 7 (Table 1),
LML, AT REMEINENAFT7IT
38 TH -7z (Table Do T, ANTIE T MAD
NEETEHOWITNE D 20 KL EHE S NIz0IC
KU, AFT7ITRsSHETHY, ryFaixary
NIVI VR O IR IC gD E R LTz (Table
Do ThHDT EMDE, AREAF7 I XD &
RN DI - Te b, BENZ <, L MmiEic 2y
FPDIENVENDEDN STl T, AFT7 I K0 B HiE
BHEA BB THET S C LICHEL TS EEZ DN
%, FHT, VT LVRZFENRICAND L EIF. A
F7 I TEEE. WEEN DTl E, AR
ZHWAANENEEZSNS (Table 1D, S Al, T
BTOAFZEZ., MEMBME L TAHFT I, B
e UCRRZEATEDN, TNEMMCERRL TN
A FAEBEZEND, WEHEEY) & EHEBIY O BT,
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St HLABRA REHOEAENLRETH DN, &
HEBNW) DLW % BHEE IR E LTV A EY VT LY ER
PFERRICETHEG. BRI ZXA MTHWS 5D
KW THA9,

BB A MO T, AR, B, T A,
A, FEIVF, BROERTFLERWE, HEEC- H
BB X OB ERNMTRAEREVIE AL (Fig. 3
DF~M)., £AELWVTNEHWVTE BBl
WKEBWTHRICKEREVWIIELCEZWVWEEZ SN,
UL, Mz ERT 2L, AORBEEENY
FTLYBRTHFRAED, ¥V FalxTHRAELEIVF X
DEFRICEMS T END, TR, KA. S UF X
DELAUNEHVEFREVWEEZSNS (Fig. 4), %
o, BARAREAERERZZ B>, BABTEHR
Rk, YTFLVR, aARLY ERIEERE OS]
Hix. WIhb AN E > L E < (Fig. 4). BAT
B2 TH-oZ7ux)VT AT ARTIE 8
fEtAH¥E S Nz (Fig.3) TehbH, BAXD AN
AVa Rk neEZLNS, 42 RIx2 7 HAEXZ
Tz VEBILHTHERA, * AW, MR, KAKR Ol
e RKADY A X EFIEIAH) ZXAL M LTHWE
HMARR b 5w THETIE, TP 1 EAK DZH
I N/ ZENZEN T, 10, 9, 10 f, LU
57. 111, 119, 400 fEA{A T, KANNE > L EZHE
51 U7 (Hanski and Krikken 1991), T OfEHEIZ. AR
ZXFET BARMPEDORRE —T %,

TR VFIE, BAZHOERAEDEZ TERA
VFERHVWENTERLT LD (JHE - A 1983,
Katakura and Ueno 1985, & 1985, BH 5 1991), IV
FIROWELTMA T, TR, BKRE IV FOMICE
WiNlghh ol kb, XA DAY YA X EEE
THRHEEFRENEEZLNS (Fig. 3, 4. BT LI,
T AT AN ZE (Trox) ICEMOHEWIEIKICEE S E
DhH5 s (JIIFES 2005, HWIEARE L Th
Aleo GRIATAVaN KB THE-FREI Nz AT
7 XY a5 % (Trox opacotuberculatus) &, £ T8
~21 A I NIzl L, AT LT 2 kR
FTH-o7% (Fig. 3). e, BTFLTORREINE
Mldzaholzcehs, EREFFHLTATLZHL
DB HRNEEZONS, AT LULTERNEREED
eSS TetyFah xR, IAXIVRAH R, VY
YIrvxahdxd, EFREZTTEL, HWIEKICERE
JlEhseEZ5N1% (Fig.3, 4),

AkBE T, Ty I HT 2RO OBEERE
TR, BREGG Ny Iehkzo—T7—v 3
YLEILEMhDET, XA MR LTEIAXILRO
AV XY aAHTHVENETRES N (Fig.
3o ERICERLTOERWA, KRk, 5 20 m
NG, XA LU NTy TR TS H2 Hh
CNRRA6HETRELLECA, LVFOahR, ¥

AR AN K, VYL AHIDZENEN 3, 23,
5 &1 T ¥ (Appendix Table 1 DX+ ~ IE, URL
http://www.ffpri.affrc.go.jp/pubs/bulletin/434/index.html) . [H] FF H
DARABONA L bTy 7D 12, 53, 9 flfkD}:
BoE Llxote, TOTEDND, KilBORA ML
Fow T TOMED S B, KPS E kT h
5 3 O MATEEENE < 72> Tz Tz DI Bl
ENKEDOT, WO OKPEHEIR—T—> 3 Vo k
Fw T ORB GROE) X VFES IS N & HER
Ns,

42, b ST BATDHE

HHAHXE RO FFX % g U 7% Nagano and
Suzuki (2003) (X, ¥ T LY ED S B LA O E
YUTLYVEDIHEERD FFRIcEL Mooy
Oy FLAYVIEHEDAARRICEZNT EER LT, BAR
(2005) BEVVTLVEOENARED FFRICE L,
HdABRRICDIRNT ERR U, EH (2014) (X, &
WEEHBREEICDONT, HHAHXITHD FIFAX
DB Z VN, HEEN DTN LR LT, &
B OFRETE, MOAAXITHEE, fEHE &ICH
D FFRXEDOEEM o7 (Table2), LA L, EVY
T LB DOMEEIX. Nagano and Suzuki (2003), A
(2005), LM (2014) EHERICH O FIFXDAEBEZ >
7z (Table 2), FHI (2014) & AWFZED & A RN THE
BMWEh->720F., YTLYRXDEENNEWaH
FLY ERBEED. B0 FFXTRIEEAEHEE
Nah-oleT LICERT %, Thid. NIDBREMN
FA U TREN = FEE MR & L 72 Nagano and Suzuki (2003)
E—HT 5, LUILOKRZRET 5L, WRNEBIEFRR
ERZHWTHRMRREFTZ T % & 23 DARAE
HAWahHBEnwT b,

AR (2005) k. O FFRICKB BT LU
(Nicrophorini) DHii i THRMIRE Z i lid 5 C & & #EHE
LTW3, #iK (2005) Aaid LicdtigEiciz e v 7
LV JiED 8 FEAE ™ % AN A T I 7 F, Ju 6 i,
MABE IR DGR RS (LD 1985), MmO M=K
K2 EBOPFHETIE, ILEETEY YT LV M
(#57K 2001). BYBE T 4 # (Nagano and Suzuki 2003), /L
INTITo 7z EH (2014) T4, B CIUNTIT o 72 AR WF
BT3PPI THY, TV TLYBERTZHNSH
HIFFEEDD TV WS BEND D, T L Fak
ZHVWAHEZEZSE. FORLTWEWD, T4
V7 LYV (Silphin) D 1ETHZNyav kI &R
> 7 I (Calosilpha brunneicollis) Y, HBHIAHR KT
10 fllfk, O FFRT 2 kI Nz, £/, 5
BT LVFICR R LR WEREES DS e B
(Ikeda et al. 2007), ¥ T LI B2k% W REEHRA
2112 %G, HHAHXEM, HE0iEH0 FIFE
BRI 2DONENTHA I,
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43. RE b Ty THOEE

AW TIE, FEE T2 AW TR LR,
ISR N TR L Bt 3 AR Tl ZITV. £ T h
TELENRZS C 2m LT (Table 2), T DFER
. BARBEER R GKE KO Z & O R E I
DRBOBENERBEZACICHRICKIGT 2 EZmL
T2 NETOWZEE —E L TV (Katakura and Ueno
1985, Katakura et al. 1986, /' % 1994, Ohkawara et al.
1998, Trumbo and Bloch 2000, Gibbs and Stanton 2001, &
K 2001, Nagano and Suzuki 2003, Wolf and Gibbs 2004,
Navarrete and Halffter 2008, Sugiura et al. 2013), T DT
e, SRIHWTZHARNANA FOMDIABRKL T v T
L TNX TOIMAEITIE L FERIC AR REAM < E LT
WaEEZEND, X, FHENZITREEICEKS
BEEMEIEMAT ClE. SRAHN OB EVICERE L.
KELRINE NTy T Aoz (Fig. 5) TeEhH,
SEOAEZHONE, DRV TN
T—2TH., A OREDOHIICINA 522 &M
RMEENT, bbb, OLDDOREMTIZWVL,
2hIwTNEDT—2TE, fOFEH L ORFER
EOHRICIHA 9 5. BB EDNEHFEDITEENTIRET
bBLEZENS,

HLHARIC X 2 b Ty TH L R OB %
ZHBH e, SERICEAL D 10 mBE#IC 10 O -
T T itiE U CHENMN R E 217 o 7o i ik LR
MOBDIARR T T (Fig. 6 /). 20 m ke < 37
DT T zadiE UCILE O E 21T - T2 BHEBA
THTIE. FIy TBNEhsTicthhbbd, 7=
BEAMCEES ol (Fig. Do iz, WAL
BIRD 1 O PP RITILDIAR K & [FRRICERN U TatiE
LizicE b od, REZRAML TS EEZDN
A0 LY FRIEEFOMMMERNICHEINS
S, fARNCEES o7 (Fig. 64), TDX I,
SREIOFETHDHELMEBNICHEINSEEZD T
Sz T 213, PRV 2 RIS EE TIHD
AAR Ty TERELERINE RS HRVWEEZ SN
5, LML, ThICHL, FFv T HT7D ORMIELN
1AL O ZWEZNRICTZ L. EOfEE o
WITRALTTE L Ty ST, BedB0IRIFEIFRA
L7 (Fig. 6, 7, 8)o T ORI, 1 HkZE %
L5 FEMENET IV HNTHNE, 1R
BB 120 L2 FIY T TRITH S LR
9 5,

DLEDORERNS, KREDETHEMEOHES K UTF
1A E0ZIMEINS X GAFEMONETDH
nE, 1IREHIC 1AV L 2O Ty THRETASD
THO. MmodE & OREMEDILRICINA 5 % &
FEABbNT, HUARHILE R CREARIR N TH->TE,
HE TR D " RBAL L ES OO B EER N AR, E SIS
TR OER L WS e KRE K B ZIRBEM TITb NI
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RTH B, L., FULU R CREEDE VIR
THEE, BTy TOREMET — 2 DREEZHHE
HII T L, 77— 2DEKRDZER/ LI ERNHE
EEZBND, TOHE, ZHONT Yy TEFRELT
[t 2 EWNH 5, £z, SRIVTNOFAEMTE
1720 L2 Moy T TIEREHEMED BT EL &
Mot (Fig. 5, 6, 1o THIIFmDIOIEIRICITZE
DETvTITHWRETHET R TSH, TDT &h
5. WAOEOHMHRMERICOVWTIHETZHEE. £
BONT v TERETZHETHET EHbDND, T
DEI7%, by TRERSTLICEDZT AUy I
REFREER LT, HNCZE > EidBat i #27C, b
T THERET LT LIKTFELZTINE RS W,
BEMOIAXLY FREEEO 1D, &AK S0
mEENTZISFD D Ty TICRET % EMWBIZE N
TWT, FIy THOTFHZ Sz, sombl . T
ENE 100 mML E Ty THEZ E BT EHHEREIN
TV % (Larsen and Forsyth 2005), JEREIEOREIC I
WTHHEMDODMRINEZSNS T A5, 1FHAHNIC
2 by T ERE LT E & BEER LT 3
BaE. S%soml B cENE100mU ERNT Y S
Mgz &3 E20NRVWTHA S,

ARFZE T, BRARKS B WEGEAT JUIN ST D% % 55 = [
BRUOKRE ERELICHMEREOB 2, et
HE S O R IRIF— [t o AT K O S [
THB LTIt E R ORAMIAE LIS 2. AR
RS HE 2B & BEAN IR 7 RS P I 25 T IS 2 D ARGl 72
fefewnic, TTIWCHEMT %, B, AW O—EIE.
BB AL 7Tay e 7 b THNigo AT
AT DRIRER D 2 1 B RE IS S 1 F 9 B2 I EE A &
FREEMNREAT 2 5 8 L 72 D IO TFHE DR O—BE
LTirbni,
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Tools for evaluating forest habitat using carrion silphid (Silphidae) and
scarabaeoid dung beetles (coprophagous group of Scarabaeoidea) as
indicators: Effects of bait type, trap type, and trap number on beetle captures

Akira UEDA V"

Abstract

Carrion silphid and scarabaeoid dung beetles abundance and diversity are influenced sharply by forest quality and
degradation. To contribute to develop a standardized, quantitative method for evaluating forest habitat using beetles as
indicators, we examined different kinds of baits, different types of traps, and sampling adequacy for trap numbers. Results
of trap captures with krill bait versus fish meat bait suggested that fish meat attracted a greater number of species than krill.
In comparing different vertebrate meats (i.e., fish, pork, beef, chicken, and dried fish) as bait, it was found that fish attracted
the largest number of beetles without any particular bias towards silphid or scarabaeoid species. Comparisons of embedded
traps on the ground surface versus suspended traps at 1.5 m high indicated that the embedded traps were preferable as they
captured a larger number of species and individuals compared with the suspended traps. Results from traps set up along
transects through an evergreen broadleaved forest, a conifer plantation, and a grassland showed that the structures of the beetle
assemblages of all traps set in a site were resemble each other without outlier, and the estimated number of species cumulated
along with the number of traps was almost saturated at one trap for the predominant species that are captured more than one
individual per trap. These suggested that one or two traps per one site is sufficient to understand both the general structure
of the beetle assemblage and the predominant species that are captured more than one individual per trap, and the obtained
structure of the beetle assemblage was enable to compare with those of other sites.

Key words :  biodiversity assessment, burying beetles, dung beetles, rarefaction curve, sampling method, Scarabaeoidea,
Silphidae
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Appendix Table 1 AWZE CHEI N> T LUR « a3 LY ERIEHERE

Silphid and scarabaeoid dung beetels collected in this study

Emvironment Evergreen broadleaved forest Conifer plantation Grassland
Latitude N32°49°34” N32°49°22” N33°02°077-23” N32°59°49”
Longitude E130°43°59” E130°43°54” E130°56°017-24” E131°00°41”
Altitude (m) 131 74 625-692 926
Start of collection 5 Jul. 2011 24 May 2011 2 Aug. 2011 24 May 2011 20 Apr. 2012 20 Apr. 2012
End of collection 22 Nov. 2011° 6 Dec. 2011° 6 Dec. 2011° 6 Dec. 2011° 18 Oct. 2012° 18 Oct. 2012°
Bait" K F F C B P M D IE F F F F
Type of trap” E E E E E E E E E E E S E E
Number of traps set 1 1 1 1 1 1 1 1 1 1 10 10 37 5
Silphidae 7 LR}

Nicrophorus concolor 7 A>T I\ 4 25 56 112 50 89 76 132 434 16

N. maculifrons Y TE VT LY 6 2

N. quadripunctatus 3 R EV VT LY 3 29 19 26 1 1 4 43 119 1744 2

N. japonicus ¥ N EV VT LY 1

Ptomascopus morio 17 A T I\ 1 1 3 1 6

Oiceoptoma subrufum 7 AR TR T LY 8

Eusilpha japonica 7 A 5 2T LY 2 1 1 2 5

E. brunneicollis Ny A7 IR TILY 1 1 1 10 2
Coprophagous group of Scarabaeoidea I 7 % I\ FRIRHERE

Trox opacotuberculatus & A 17 A A/ % 6 9 18 18 21 18 2 5 6

Phelotrupes laevistriatus ¥z > F 27 % 211 80 180 62 86 65 82 60 12 3 1095 2 2348 2

Ochodaeus maculatus 7 7 X5+t > F A1 3 1

Panelus parvulus < A R )V A1 % 55 67 129 171 160 142 203 167 85 23 610 29 130

Onthophagus lenzii 71 RV A5 % 16

O. nitidus ¥ T2 I/ % 30 133 250 240 371 332 230 203 96 5 1190 1 793 117

O. tricornis 2V J LYY AN 2% 1 1 5

O. atripennis 17 VLY AH 1 651 155 8 2 8 2 3 2867 2 73 2

O.ater 7 )VLY R A3 3 2 47 19 21 47 25 1 203 3 431

O. fodiens 7 /1 RLV A4 % 49 20 191 103 108 70 148 21 338 2623 154

Mozartius jugosus X )V 7Y A1 %

1

KeAFT7 I F DHR CERAL BUER, PR, MRS YT DiEFL. EERA MELVIE RS ML (FIYTRF~EDEDICRI =T8T M b 20 miEN I mcEE L.

°E: HIHIABI, S: 0 R,
SR ORI & A b O 2 JEEFICIT o To

IR OEIR & A S Oz 2 AR ORI Z A T 2 BRI T,

*K: Krill, F : fish meat, C: chicken, B: beef, P: pork, M: minced pork and beef, D: dried fish, E: empty (no bait), IE: empty (the trap was isolated 20m from the transect set for baits F - E).

"E: embeded trap, S: suspended trap.
“Beetles were collected and the bait was replaced every two weeks.

“Beetles were collected and the bait was replaced every two weeks with an interval of two weeks between collections.



