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ZTHZEEZHWEL TS,

E L HERE

AT IEY, 29HF 2 HMOXHIZHAT o Viigh, 294 % & VRN
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BMAKEB DY T LMW ELEO LA THEERR2E ) »hOoHs 2 3hbilce &
5,

7. ENOBAAY &R #ET 5 532, BRI 0 b ST A R Bk
DHEZEIRET AL, ARBERELEIICERT 2T EAEY 2 RET 2 TEND
o BMEGEOTHOBENRELZES L LT, BEAPEHT IHBROBENLODH
2 WA OO RAAIC T 2 88 (DT, FORAEEE) & ST T o oL it
HEND D, RO EX ZIRET S DF, HOMRMEE, BRAEE, R
BETHD, SLIINLDOESEZIFLFEOLHN L 2HHHD 5.

BRI HEA

C OEHIZ19934E 1T AT S, BRBEOMRAIZ O W T ORI AR, itk O IARF I
ZED T, BAEWOFIW A ICHELE L. BUE KL ORR o E RO TS b 2 E5F 0
MERICH ST 5L EBICANEHOBIICHT A2 L2 HMNETH(EE15). T2, 4R
RO, FEEY OO, ZOMOAEMOLHMEOMEZIKY . A,
L, KBRS BT B LM HARBRBEAT IS O HARIAL SIS U TRRIIC
BREINLZEZRDTVD (H14521H),

TRy By 5 1

19504F 12 JEfT & M7= R BA &, B AR (SRR & M2 L CREM 2 5 2 B
ERBRE L, SIEZBhIE L, BEEEORELEAX KL L ZHNE L Twd (B15),
COFEMETIR, AEHYE. BR - y= -kl fHEHEMEZETLZ 0L E
FLTWDE (2535, REOEE, RERMRZ MY 2 EI LW EPHL2LD
DI, FAEELAL L THELZLEL Ly (FD.

FWICEETIEDH LD, TTICARIELTZ2RBEICOWTRBRELZLEE LV,
BARMIZIEZ, B4 T3 7 V7 A T Sitophilus zeamais7s & S3M % IEMIER EEW & T
Wb (KB EERATHAESED2) o —T. AENE) OHEALEL D DI,
WHEFWEAZENRS, THE, BENICEELZVS O, ENRETEAELZED
VELREEZLES5TVRELDODDLEDTVD (BB5RQHEDIS, 2%5). A7 A
IR AVIIHMIT EIIHRERES ML) T 5, BIE. AT AT,
JIOHE N DR THMBEPAEELHBILTCWLDE, 47T A,
LAAT N eEDBHb, HELHAMSNZEERWAIEEsS G751,
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x1
EMBAEED BROBEE

FRAEOER
o

wwm | R ROBRESD D)

FREHEDY (Bo 9775 53 % E53)

FHE (MK, IFY, AT VLY - ZTH Y L 538%0)

WIBERT X, AT VLY - 29T AV ke HEHYE L TikoTw
A, FDHHBMEIFAELHM L TVD, WIEFEFHY TRV EHR D
DI, TTILRI2 DA ST Wz HWBIERT L. MR EBIW CTlE 2w &
L7zbonsb, 2985508 - A7 b A VHEBHRIICOWTO—EFRKE 199941
A=A R=TTRHL7. 20034E3H28HAHT T T4 5 A FH485H, 77~ ATl
BEs3f, FHs38MEHEA EBIY TlE v EHIWF S T D (EMKES AP R Y b
PERR, 2002a; 2002b) e CNIFBEHRHL0E, SO TH I LV IZOVWTHE
NI DOHKERD LN, TOKEE R LD THS (AIL, BEAWBLERT,
RS, 20024E2H22H) 0 TR T YV P U EHHBELICEREINTVWEET
TVADINVITY 7T H 5 IEColophon spp. DI0FENEEN L, TNHIXLESFHTHT
79 A05OEADBH S Tw5b,

KBTI, 19994ERS AT VA Y, 20T Z LAY OEAICHZY, EHEOA
HIPEB A3 FEAT L 72RE I F O, BHRESWMAMERFEEFOLREZ RKOTWE, 20D
HEEEIE. P4 - MR 7003354 - 58 - BB - B - AR - JEE I 2 Rl i3 2 AkaX
WCHhoTWwb, F72, GEHENLZ WA, OB TE LW - il - S5 X -
ABHIIWATE 2 (ERICEBLEVWTTIHT I AT R —-LR=T,
http://www jppn.ne.jp/pg/beetle) o L7 L. i E D LNMIHEEI 235647 L 72 REHE 2 A9
5T EIEFRBTIEIRV, T, [RUHFMAMERHE] DBEOMNRMEKL -0
Thh, BWOFTH IRV, EELLT, MEAEHYWTEILVET T TH
DIRNAY A MAT LA R TICHERZ 2T ERT LI ENTE b,

TR D FRNI O W TIZ, MEREBIWZWA L2562, WEAEHY» &
) MO % VT o T2 A 3ELUTF OB E 72131005 UL T O & &2t 5
nn (5395),

DB END D 2 B DFEDIRLFIZ BT 2 5 (FEOIRLFZE)
FEDORAEENX19934E T AT Sz ZOHNIE, HIROBZND D % B LB O
FMORGFEEZN5 2 & TR HRESEZHRE L. BER R RO ER O RT3
GHAEEHRT AL THD (B1Ek). EIWNICAR - AFT28WT. A8 - 4AF
RPN E OB L2 Z T TSR E & 723 L HIR S A ML, E A8 A Bhi
WICHRES NS (545) . 200043 A KBUE, STHEASHRE ST 5 9 b RHREIT4FE,
ZDH) B A F L YRNIY YNV T F AT I A Cheirotonus jambar®D & Td % (FiAT4
MFEED ., ENADE AR, EXTuBERORME, R, B L IZEE %
IEENTwD (5B95%), $7. THITERLZFEIZ. 1EDTOREIZ1005 MU
DEENFESLN L (5585)

—J. BEA . HROHBOBZhOH 2B EAWOEOY) A (IFLy K1)
Z M) BEHRLTWA, Ly KUY A MIEWANELE D S8 4~ OROMIRO fafRE %
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A LEE L72d DT, HEIFOBEBELELOMEEFREO LD TIE WA, HEoBEh
DH DLW EEYOREZED TV OO LZERE LTULKTEHEIN,GZ L
HWE 32, RFAOL Yy FUZR T (2000) 121, ENDOIZ FIYRoTUA0%
Lucanus gamunus. % ¥ =72 7 7 ¥ Prismognathus dauricus. * % 27 7 7' % Dorcus curvi-
dens binodulus% #EFIREE (NT) &, Y7 <=+ =7 T H ¥ Prismognathus angularis
tokuiZ TEHAE (DD) IZHHR L TV %, S N7HHIZ D THE IR R PR E D ST
SERLEVFTLDLDONLY KF—=FT v 7 Thhb,

Tl HEWERFROL v FF—5 Ty 71200 T, 2 TA 5 LY OBRIRD % A~
720 FF 7 T I ¥ Dorcus hopeild, 20EHFIRETL vy FF—% 7 v 7 IZRE I Tz,
MO BENOREL, HREER»SHD, HHRAR A TH o7 T2 =272
7 ' % Prismognathus angularis angularis. 3V ) 7 ] 7' ¥ Platycerus acuticollis, & X %
2 7 H ¥ Dorcus (Nipponodorcus) montivagus monitivagus X ¥ 7 7 7 5 ¥ Aesalus asiati-
cus asiaticuss A Y 7 7 H ¥ Dorcus (Macrodocas) striatipennis. & 7 % 27 7 5 ¥ Dorcus
titanus pilifer (Serrognathus platymelus pilifer) (IR OHEBEHFELTHB SN TV 5, &
S, AEMABEON TS AT I 1T b7 T H Y degus ogasawarensisRe Y LY <
J 2 F) 7 I ¥ Prosopocoilus motschulskyi pseudodissimilis. < IWVINHK T T 5 &
Neolucanus spp.72 £ b faBMLH DML L THR I TV 5,

Ly RF—=%7v 7 25T LTV A26DHENFIRIIHF LT, Ly FF—=%7 v 7IC
BWEINTVWD 7775 AT ORNRHFHS L % SABENF IO S8 L BHICHRIBR L T
WHRE) pEMVEDbE, L, #HEFRL NVORERIRIZZE o7z, 7272
L. MHETICE 5 &, MEINS X OCEIREN TIERP L SR Tw L0 B
ANOFHLHLEZEILTAHITH L NVOLARSH L LD L THo 7

X1LE (RiE:%

19604F 12l 2 S N7 AL PR 1L, UEM 2 REFET A2 HMWE L Tnd, &
HENZ & > THEM LEO S B 25, o oid&WiciieshTns, i
Yoy bEELZDOIZ. RREaWE Sh, HiloEEE BEIRET->TwD (B
Y PG, 1992) RARFLSWICIZ2MEEH D, LHIEE L THIBER LD ONDH 5,
THABEL TREL TS0, BESNIHHNTOMEIEZEILLIN TS,
LA LZDOT AN TLE ZITREORNR LI LWV, ZOWHBEIIRDOLNS,
KRR ESWOBIREER L, TORMFITREL RIZTTITAEZ LTHE BECIKEDS
BB SEELDT OB D L IEEHUI30 U T O &hd 5 (B1075:D2),

HTRLY - 2IFTAYDH L, MHICAERTAY YNV T F 4 34 A H19854F
WCEORKLEWITRE SN (O], 1997). FFEOEBMEREL. 20O TOH
BrEEET50TERL, BNWTROEGFI TS Y 2NV T F 727+ OffifEIL L
ENTWwWhb,

BERARAEZES LV EARIRERSE

HARAREE, $<CN-ARORRERET L L LB, TOFHOMEZXDY,
Lo THRERORME., KERVOCHILICET LI EZHKE LT (BB15) . 19574 ICHE1T
Mz, —EOHIEEIRE L. ZTOMBMATOITEZHIBRT A2 HENELNRLTWS,
19984E8 31 HBAE, RE SN TV A MM, FE7 AR 2280 EE A RS THh
% GRBTHREER, 1999, E7EB X OCEEARTIE, BIFATE AT E D HI R
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ENTWD, R2THD, FIRERXNTIE, B OHEREY O OFRIUZDO VT
EERBERR F 7238 E A F O B LETH S (BEI185K3IHTT) o

F 720 19674 ITHETT S M- BARBRE R &L L. HABRBE ORIV E 4 X%
OWIER AL, ERAHRBREOMNZEZL, FROERICHKKTE 5 X
ICTHIEEHMET S (15, ZOEMBREROLEMIE IS, RWITIB L
RIS ZIRETE 5. 199743 31 HBAE, JHA HARIREHISSHidR, HARRBERE
Hdg 10, HEE NI FARERBE R IS 19 E E N TWw B (http://www.
biodic.go.jp/jpark/jpark.htmIZ ) o

B DR

AR, BEWCARTA2A T ALY - 72U A 2Rh#EL, Wyl2BHLTwa
E2dhb, RE7T VTHBOKEONT FAY - 295 AT 2R#EDIZOD
BHIIUTOEBY) THLH, 720 HRANINLDERICK L2 LTHiFE S
FHERT o

1T RR2T7

B A B A O R H B $ 5 1 HN0.8,199912 DT B AR B D B 1124
HXNTWwb, ZOFEETE. KEOHFTLZLLLT, A Y FAYTOLELH»
SHAEOEHYZRNT LI L FELONTVE, 41V FRAYT25EEMIC
HTELEY - 7Y AT ERIL, T 2720121, FI23LETH S,

xq

ENZ AR BAEAWY V7 F a7 ) ERHHIE TR, BNV ARRR RO
VR, BAEEYORMIZELINTnE, ZhH5DHRTIIVD 425 R
HOEMHEEL 51T b (Lauprasert, M., CITES Management Authority of
Thailand, in /itt. to TRAFFIC East Asia-Japan, 13 May 2002) o

F7-. BHIEHASWREL L OR#EE (WARPA, 1992) DB HE475(1995)
ZEoT BEF MO RUASREDOHNLRIZZR 5 TS (Anon., 20008) 0 D
I, HHRHEELUTOLEEY THS, 73 — T F 7 3 H % Cheirotonus parryi. ¥
INFH ) AXY) 7T H Y Cladagnathus giraffa (=Prosopocoilus giraffa) . Mouhotia
batesiB X UINA 1) ¥ A3 Mormolyce phyllodes.

INHORHIL, &R, A BT hTHoTh, 74 ENTOR,
flE. Frie. BEIREIEShTwd (516, 18, 19, 205). T 72, A
bEEENTWD (523 245),

ZrVE>
74T, REHRBREOREXS L OCHEEYROFT R 7
TILY - 7Y AT ORI 1355 E S Tw b (Castillo, 1., Department
of Environment and Nature Resources, in litt. to TRAFFIC East Asia-Japan, 23 May
2002) o BRG] 2780 B D&, BRI B Gk S 72 i B Mt s C i H #H L
72bDODOHRTH L, BUE, FHEEMG;E L TURHPRE L HERRIIEE L 2V,
T4V EYORAEAYERSF— 21, TFEBEEET, RELAT A
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VORI AYERECHHLE)E LZAARALS, 19994E12H27H 21
562MEAR. 200144 H25 HIZ133,568 k% #L L 72 (Castillo, 1., Department of
Environment and Nature Resources, in /itt. to TRAFFIC East Asia-Japan, 23 May
2002) 0 S 51T, 20024E4 1213, NI TV BICER TR ORI AR Fa Y
RERTOMAEEEF T CTHEEHNZE) L LAZHARADPREY R ISEFRS N
(Anon., 2002) o

vL—>7

PN, ST ZMTIE, AT RAY - 2O F A oML, BEET T2
WA EOHT DD 5> 7B EORMETH 5. FHREEX D2 SIEVD 4D
HTPAYBRMTER WFHNARFFUR LWL ED ) NN OB A EYIE]
. AR PRETE1997, EAREE1996, ARIP1984, TN REVEHE200002
Lo TEHINTVS, 77 7 MOFFAEWIG N, B4 AR ESRB11998,
H AR AN BRI 199812 & > THEH I N TV 5,

<L =Y T7HRETIE. WAEAYONGNE. B PR #ED 198412 X o THIH
ENTWE, AT ALY - 2T0H 7 A VIEHAEEYHENC L > TIZEHENT
Wi WS, BPAAEYE N ARG O KR R IUSEB I TE v, FARREX
ZBRIFIIE, AT VLAY - 2 IHF LA YORIUIRD SN T W5,

S+v>v— (ENv)

BpA Y LR ORED X OB RRERXICE T 5 (The State Law and
Order Restoration Council Law No0.6/94) 1994733 % >~ — O ¥ A A= Wy PR |2 BH ik
LCTwb, BHRJIFAELEYWEALINTVWELEY, REONREL>TVLENE
I MEAHTH 5o

NI FL
HTRNAY « 2 THE AT, Decree No.48/2002/ND-CD DB Y IV — 71245,
ENTWS, IBZIV—708WE. SHFEEBERLFHMHW: EOLELRGE DM
HWAFRD BENDL . WTFNOYAE DL HFRERKEOHFTILETH S,

RIN—IL

A=y ENLARES L OB RED1973 (NPWCA, 1973) 12X - T,
FIHMEZRLS, I XRTOBEAY O %25 L Twsb (Bajimaya, S.,
Department of National Parks and Wildlife Conservation, in /itt. to TRAFFIC East Asia-
Japan, 30 April 2002)

20004E6 . HARADSA 7 b & v 73 8 P TR L 72 & L CHEMVARMS &
OB A A W PR L 197338 BT ARMIT I S 72 (Anon., 2000b) o & 512,
200148 HIZH 7 T8 A2 2TIRT 2R b IME ) L LIZHAR N2 A D il S hrz
(Anon., 2001) o

T—x>

T—=F i, TRTOFBEYEZENEICL > TRELTBY, W20
i B 251k LT\ 4  (Echay, Department of Forestry, in litt. to TRAFFIC East Asia-

HTRLDETTHELSOHGRE 15
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Japan, 26 April 2002)

20014F. HARMNIRITED T =5 Y HWETI T 5 A 28RN L, RISERES
WZX o THIRE N2 Z L 23%H - 72 (Echay, Department of Forestry, in litt. to TRAF-
FIC East Asia-Japan, 26 April 2002) o

7> K
4V R WiEC Lo TIRTOHAEAY & ZOHs RGOl %2 55k
L CTw 54 (Thakur, K., Ministry of Environment & Forests, in litt. to TRAFFIC East
Asia-Japan, 9 May 2002) . fREDXIR E %> T2 BRI, FEAYE
DHFTHEPLETH B, RANIIEITRTORROFAFEMAOEmTIZEIES
TWwh,

=y
BB, 19894 ZHlE L2 BB IRB LTI A 7 4+ 7 T H ¥ Dorcus for-
mosanus (= D.curbidens formosanus, D.grandis formosanus). ¥ .27 2777
7% Dorcus schenklingi D2FED 7 7 H % LT & 4£# L Tw% (Yen and Yang,
2001) . Zh bk, BHEHWRHE BN TUROKREDYD - 262 E . BRI
g, JERR. BUR. WG FTEE WA, BHAEEIE S TW 5,
20004E7H . BB OHAEERREIE, PIEEEREENOHEL L) & LZZHAAN
DIEEMY RO I AT X 7 IR RF a v BHERALZ720, BAESYHR
BHGEXOBENTEH L7z (Anon., 2000c)

ANFILRAAHT ML OMBES—
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BXRICBEFDIHTNLY « VTHELYOBEIAE
BREINhTVW3E

A L724005Tld, 2K L 1TRQMEHMOAEE /- T AT E 7 TN Y KR
THNTW (K2 TOHIBEZTFS AVIZIURSIFESHRE, » 7 A Y idem117E1
W TH -7z

AL 7z40)E CTHRE s Tz (LI, WGEHE) Sbo st @2k, 7
Yy I AKF 7 T H Y Dorcus antaeusk A 7 T IH Y (7 VE T Y A) Dorcus curvi-
dens T, 38)F (FAHE)IED95.0%) TWIEINTWize T+ T ¥ 7T H ¥ Dorcus titanus
(26)F. 65.0%). =34 T 27 7 I ¥ Phalacrognathus muelleri (23}%. 57.5%). ¥4 &7
Y J % 27 74 ¥ Dorcus bucephalus (215, 52.5%) THh o7z (H2). WIEHEH40% %
Wz 72bO8HDH B, TR T H Y IEDorcus spp. TH o7z A7 THF I, D.
curvidens, D. grandis, D. hopei, D. parryi’a EDW5E S LT 72,

REE

JEE TR ESN TV T LAY - 729G F A VICFERENTOREERIIZ, £~
FAY 7. AV F, BE. L=y 7257 (EizeEd) Thore (F£2), £
IRENTWELRFREREZA Y FAY T, AV RL—=VThRERET V7T TH5D
B, Fof, k7= 7, kK TT7VHEERERTVW DD H ST, —h,
-y S EEE LFERE o7,

CNEHEGRAEZEIT o2 HIC X 5 L Bbh b, e (BAME, 20024E7H16H) 12X
5L56HI12b - LD SNLHEBIMZ %,

AAEAF 7 7H20ENFR/ WWFY v /3
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X2

TERECS T IRTEEDEVAT MAY - 7T HE LY DRFEER

Dorcus antaeus 74 L)AE1Y9 754
Dorcus curvidens# 19 754 (JIVETVR)
Dorcus titanus 4559744
Phalacrognathus muelleri =4 8% 7 114
Dorcus bucephalus §4179£549 754
Dorcus hopei 749 THE (F=A)
Dorcus schenklingi ¥ £ 09\ YT+ TH %
Dorcus grandis TA9 754 (95T 1 R)
Dynastes hercules N59 UATADT Ry
Dorcus alcides 7VATAET4Y %%
Allotopus rosenbergi 773V =49 754
Homoderus mellyi * ¥ #897%%
Lamprima adolphinae 18 T7 %24 0H 754
Cyclommatus metallifer #3') 7T ViR F1\)TH 4
Dorcus pamyi $497%% (131)=)
Prosopocoilus girafla 1\F 1/ 3% 9754
Chalcosoma caucasus A=HY¥AAHHT FLY
Megasoma elephas J9H 7T kLY
Dorcus costatus YT NETHHTHE
Chalcosoma aflas 7 M I AFA DT baY
Hexarthrius mandibularis % 73349 7114
Doreus arrowi 7 A—=297#4
Dorcus eurycephalus 1)1 77 WAL 749 744
Dorcus titanus sakishimans %% X €549 7 #4
Dynastes granti 55> b¥BH 7 b
Dynastes neptunes % TF 21—Vt h TR LY
Lamprima aurata 773 %24 A9 TH 4
Megasoma actaeon 9 4 T4 VI T R LY
Odontolabis alces 7 Vi 2% 9 7114
Odontolabis femoralis 7 TE7) A+ =YX ) 714
Prosopocailus bison £~/ 3FY 974
Prosopocoilus fabricei 77 7)) =2/ 2% 4754
Prosopocoilus lumavigi LX) 4 ¥/ 23X 1754
Prosopocoilus zebra £ 75/ %) 1 754
Yylotrupes gideon pubescens T FHE X H T b

40

0 5 10 15 2 % 30 %
E ' ' ' ' ' ' o
- — ‘
— r
/
F y, | !
y4
F A !
— / ‘
F !
Vi
F A !
)
= x
= ;\
= !
= !
= !
= !
= !
= !
= 1
=1
= ] RS
- —+ RTEE (%)
C | | | | |
I I Il il 0 Wy
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*2

BREhTWEAT MAY - VT HE LY ORTEER—E

VAR V%
LIS #4 FRSNCOREEE  IRGEEROE) 4050584 (%)
AT IHS Aegus laevicollis NTTZ2=F=7 1 2.5
X I)LTTART N IIHNY Aegus laevicollis tamanukii ~ HA 1 2.5
E—VLIATVTEFOTUFZITIHY  Allotopus moellenkampi *L—=v7 1 2.5
AT TN Allotopus rosenbergi *L—=v7 2 5.0
AV FRTT 3 7.5
NG| 3 7.5
ITTAKRITHIIHNY Cyclommatus elaphus LY FAYT 1 2.5
AFNT2IVKIT AT ITHE Cyclommatus metallifer *L—=v7 1 2.5
A IN— ) 1 2.5
7 A 1 2.5
A 1 25
A 6 15.0
RVVAZN T2 VKITHhI TR Cyclommatus metallifer finae ~ 4 ¥ F4 7 1 2.5
NFARYTHITHE Cyclommatus mniszechi HiE 1 2.5
AR=WVEIT AT ITHE Cyclommatus zuberi T4)EY 1 2.5
TNVETACT Y 7 TIE Dorcus alcides T4V 1 2.5
A s 7 17.5
T~ 4 10.0
TYELIYGRAFF T TIE Dorcus antaeus HA 1 2.5
T 8 20.0
7 F A 10 25.0
Iy Urv— 17 42.5
=7 19 47.5
N4 19 475
T—=5 4 10.0
74VEY 1 2.5
8= 24 60.0
54 14 35.0
4L FAYT 1 2.5
A F 27 67.5
A 6 15.0
TU—arIgqy Dorcus arrowi ¥4 2 5.0
FATOCIEITIHY Dorcus bucephalus A FATT 12 30.0
A 10 25.0
AT T EIIHY Dorcus costatus HA 2 5.0
A 2 5.0
*FTTHE (FIVETFT Y R) Dorcus curvidens Jeif 1 2.5
HA 22 55.0
HE 4 10.0
His 19 47.5
A S 5 12.5
NE At 8 20.0
NMF A 9 225
T8 6 15.0
VAT 2 6 15.0
z A 9 225
A FAYT 2 5.0
A 11 27.5
A~ 8 20.0
2=V T 7 NVACTZTTHE Dorcus eurycephalus A FATT 1 2.5
AN 1 25
X oIHY (ST T4 R) Dorcus grandis ] 1 2.5
b 2 5.0
i [ 1 2.5
7% A 12 30.0
Ix v — 1 2.5
NMF A 1 2.5
| 5 12.5
FA o IHY (F—=) Dorcus hopei U 14 35.0
~NhF A 1 2.5
A 1 25
T 7 175
RN FTFFTTITE Dorcus hyperion SYUv— 1 2.5
AVTNVATATACT Y I TS Dorcus intermedius A 1 2.5
Ity MY TIHS Dorcus mineti *XL—=v7 1 2.5
ITReIEITIHRY Dorcus miwai HiE 1 2.5
| A4 Dorcus montivagus HA 1 2.5
FA oAy (%) =) Dorcus parryi *L—=v7 1 2.5
74VEY 1 25
A FATT 3 7.5
A~ 2 5.0
SV TEFXITHNY Dorcus schenklingi HiE 14 35.0
7% A 1 2.5
AN 4 10.0
FINAETH Dorcus taurus A FARTT 1 2.5
FIFXIACTEITIHSE Dorcus thoracicus £ FAYT 1 2.5
FAe Ty s IH Y &HA Dorcus titanus TL—=v7 3 75
DT NLDETTHE LY OHIGRE 19




NI L 1 2.5
T74VEY 7 17.5
» A4 1 2.5
R 17 42.5
A 12 30.0
v 877 HARMES
v I35 7 9%5% Dorcus titanus pilifer S 3 7.5
FALA oI EITHY Dorcus titanus daitoensis ~ HZA< 1 2.5
AXI)LTTCTEITHE Dorcus titanus okinoerabuensis ~ H 7% 1 2.5
x5y rINY Dorcus titanus sakishimanus H 7 2 5.0
TATATARCT Y I IHY Dorcus tityus 5 A 1 2.5
K=V 79385 79h% Hexarthrius bowringi AN 1 2.5
NEZHETEIIE T THY Hexarthrius buqueti AV FRTT 1 2.5
KOTFy 7957 T7% Hexarthrius howdeni AW 1 2.5
FEFTIIE TN Hexarthrius mandibularis T4YEY 2 5.0
R Y 1 2.5
AVIE T TITE Homoderus mellyi 3y T (HFA =) 2 5.0
HAN— 2 5.0
AN 4 10.0
WNTT7RAarI7Y Lamprima adolphinae Za—F¥=75 2 5.0
R T 1 2.5
AW 5 12.5
TUIyFZo A0 IHY Lamprima aurata ;]:E—X FZUT 1 2.5
N 1 2.5
FhbAaFr4urIny Lamprima latreillei F—=AFZ70T 1 2.5
TIVrAYX I IHE Odontolabis alces T4VEY 1 2.5
A 1 2.5
TxETVAFTZYX I TS Odontolabis femoralis < l)/q—' 7 1 2.5
AH 1 2.5
—JAarIny Phalacrognathus muelleri NTT=2-%=7 1 2.5
—a—=F=T7H 1 2.5
A=A )T 15 37.5
A 7 17.5
vvrax¥)y iy Prosopocoilus bison Za—F¥=75 1 2.5
(B2 2 o 1 25
TIIAXY s IHnY Prosopocoilus dissimilis H 7 1 2.5
NhFaxXy ks Prosopocoilus dissimilis elegans A 1 2.5
VYR AX) TG E Prosopocoilus dissimilis makinoi AW 1 2.5
FLZATNT 2 ax )y ruhy Prosopocoilus doesburgi A FATT 1 2.5
T7TV—AR)AX) Iy Prosopocoilus fabricei L=y 7 1 2.5
A FATT 1 2.5
FNFHAX) s IhY Prosopocoilus giraffa T4V 1 2.5
AV FAYT 4 10.0
AW 4 10.0
IXITAT IR Prosopocoilus javanus AV FATT 1 2.5
AXLFAZTN)AXY I THY Prosopocoilus kannegieteri AV FAYT 1 2.5
FTIVA2AXY I IHY Prosopocoilus lateralis B 1 2.5
NITAF)ax )y rIny Prosopocoilus lumawigi 7 jq') ¥y 1 2.5
AH 1 2.5
FE—=Nax¥)rgiy Prosopocoilus natalensis y =T 1 2.5
FXEFYVR I AFX) IR Prosopocoilus occipitalis AW 1 2.5
X7 /ax¥) iy Prosopocoilus zebra A FATT 2 5.0
TATAL=INVIATTHNY Rhaetulus didieri ~L—=7 1 2.5
AT }
GilE) ] FmSNTOLERERE  WRoe kB Ol) 40K fin 586 (%)
A uAn7T Ay Allomyrina pfeifferi =TT 1 2.5
TEIATFAT A Chalcosoma atlas
74VEY 2 5.0
A 2 5.0
I—APAFTF AT MY Chalcosoma caucasus <L—=v7 2 5.0
A S 2 5.0
A~ 2 5.0
yrhuah7sh Dynastes granti K] 1 2.5
A~ 1 2.5
NTYVVAFTF AT MNAY Dynastes hercules 3PS 1 2.5
aar¥er 2 5.0
T FV=TF5 1 2.5
77 N 7 17.5
A 8 20.0
EVAFF AT PAY Dynastes hyllus A¥xva 1 2.5
AT Fa—VFF AT LAY Dynastes neptunes 77 N 2 5.0
Cv~Ikyv /) HhT b Eupatrorus birmanicus A 1 2.5
TIETFIIINTMAY Megasoma actaeon ) — 1 2.5
7T NV 1 2.5
VIR T MAY Megasoma elephas pS 2 5.0
AF v a 3 7.5
A 1 2.5
XA T Xylotrupes gideon A 2T T 1 2.5
FTHhHE AN T b Xylotrupes gideon pubescens 7 4 1) ¥~ 2 5.0
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g HLVXZ S

FENRE LA T NLY, Z2THF LVIZONT, FoR &7z 50 FE 0 W5 il
MEREERT LD, ZORKE, Lo L JMBIEIPoZDEZI XYy ~Y—EEA ¥
FREDT Y F LTI AL+ 7 TH% T, HAKWOITHTH o720 I¥ VI —FEDT V¥ T
TAFF I IHZIIKREETImm, BEPSEREINMEIERTH L ERILIN TV,
4V FEIZOWTIEREEIRLHTRAHTH L, KCTHEEDT V¥ T A%+ 7
T 5 TRE Z0mmD B EMRDZ0 M, T—F VEDT I I RATF T THY
83mmA28 T TH - 72,

N7 TRREINTV /2 DT - & bMliE BRI o72DIE, T—F VEOT V5 T
TAXF T TH Y Tholze X7 T23HM. K& S1E73mm,. F1 GHoMFTiZEA,
BIFCTEHINSLO) EERENTW, DBWTRIBORT T, K& X2%80mm. H
FIAHD T =% YEDOD DOHF2TT TR INT Wz, A AP RAARITOWTIZHRFIC
ERENTIEV R o72h, BELL A ZAOKRE S LHEN SN,

AT RLYTH-EBWMBMBELE N >7=2DIENT 7 LA A AT b A Y Dynastes
hercules T 16T TH o7z (HARDLRT DAH),

—F. WRMER D > L b Ero2bDIF. AT YT VR FENTTH S
Cyclommatus metalliferD3400/ ] TH > 720 720 X708 (FVEF Y A) Tl
AN b F A EE6Amm. FI2SUERL 000 TH o720 X7 TEP 2725 DI, FF T %
7 9H% (65SmmpDOBAEMMEK), BLXOF A2 HY (3 =) D. parryiD<R VL — T
P (SommEFEMEAR) D 1,000 TH - 720

F 7. WMEHEOE D - 72D, FBOMikEIE %2 K3IR Lz, KOMIEIE
HRDLEMLTHRBEOF AR TR, XTOWRLVBETHLIENbhr b,
72b o L QMBIENPKEP S 72DIZFTF 2 IF S (ZIVEF Y Z) TF A K000~
130,000l CTH o720 7Y Z T T AFF 27 THFIE. 4,500~400,000 ] TdH - 720

x3
HhT LY - 7T7HELV10EDERTME
il o R .
LIES M) T~y B 7V (EE)
TYIIIAFA I THS 4,500~400,000 60
2,000~230,000 51
FX 2 IHNE (I VEFVR) 1,000~130,000 58
3,000~60,000 28
FAeSyIINY 1,500~80,000 17
1,000~55,000 17
—v4uaruky 12,000~48,000 5
3,000~48,000 12
TFIIHY (5 UF4R) 4,000~30,000 10
4,000~59,800 9
*A I IHY (F—=X) 3,000~100,000 11
9,800~45,000 5
TAFICT I I THE 2,500~25,900 9
3,000~ 15,000 9
PED T RINT A4 13,000~50,000 5
6,000~32,000 9
NFIVAXTF AT hAY 8,000~62,000 5
15,000~55,000 7
TVEFACT Y I IR 2,000~8,000 4
1,600~7,700 6
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HBEXESTHEZL>

AAERE L ARRICHARBEED D T ML Y « 2T AT PR INT Wiz, At
DT of/MESBTESh T (Fo TOIH, X7 TF5, €I85 29705,
FA eIy 7005, BEABLOCEEOROL Yy FF—% 7 v 7 IZHAPHR
A EME S LTSN TS (http://www.pref.okinawa.jp/okinawa_kankyo/rdb/
code/rdb 1 wamei3.html ZH),

x4

THEAECRGE SN TWABEREED I THELY
GIES =
FXI)LGTAT VNI THY Aegus laevicollis tamanukii
A TIHE Dorcus curvidens
v 35797 % Dorcus titanus pilifer
RN AS R A 4 Dorcus titanus daitoensis,
AXI)LITTCIIITNY Dorcus titanus okinoerabuensis
VA E A Ayb 4 Dorcus titanus sakishimanus
NS 2axyrohsy Prosopocoilus dissimilis elegans
VoY= 2aX) s qy Prosopocoilus dissimilis makinoi

FEE THEHIZIEZN T S5

AIN—=N, T—=F U A VFBIT 74V EVYRBEOHIT VLY - ZIFT I LY
D EEILTWb, T2, BBRZ IS L2022 ELTwb, L L,
KPMAETIE, TNOOEEZFEREFR LT NLY - 72T T LI LRED
AR BE SN Tz (K)o A Y FERFHELTET VI ITATA T TH I, 40
JEF27ME T, A28—= Db D24 TR LN Tz, BFAMKRTH 5 & G L Tliioe
LTWBEOKEZLRSD [ ] WITRL7,

x5
HEEECH TS, BEETHEERELTOEHT hAY - 7752 LS DEFRRR
% 24, FREN TV Weoe s £ O6F)
Jit ot ] (k) [ 2 8 AR R e 6 2 O 1
TS AFTFAT DY Chalcosoma atlas TZA4)E Y 2[1]
AZYTPIVKRIENRNTTHE Cyclommatus metallifer F VAT 1[4 ]
ZAR—=IVEKITHZIHZ Cyclommatus zuberi T4V 1[4
FLVEFACS Y 2 TH S Dorcus alcides ERR 1 [AH]
T UL AFF I TIHY Dorcus antaeus AU F 27 1]
A 24 (3]
T=% 410]
VR R 1[1]
X IHY (FNVEFUR) Dorcus curvidens A 11 [3]
F8— 6 (1]
T—5 6 [1]
7“iE 19 [1]
*XIIHY (FT T4 R) Dorcus grandis [t 2[1]
YA AE Dorcus schenklingi ‘s 14 1]
FF oKy (%) —) Dorcus parryi T4YEY 1[1]
FAreSET IRy Dorcus titanus T4 V¥V 7 (3]
FA T ITINS Hexarthrius mandibularis TJZ4YE 212]
FNEAIX T THY Odontolabis alces VAR R 1 [AH]
FNFH ) AX) s IHY Prosopocoilus giraffa AR 1[4
WRIAXF2aAX) Iy Prosopocoilus lumawigi VAR R 1[1]
FTHEABT Xylotrupes gideon pubescens T4V EY 212]

*¥EETR I VECEDHFEMBAFE L THRGEESNTOVAEDN, BRI UELICEERLTULEL,

22 HITRLDETTHE LY OHGRE



BIADHH Z N TV BHHEERE

iR 2 B 2 % 5 724005 T, 20024E6 H K O W 35 CTHEWIBG 1 Ty ADS5F T ST
WEWRBOWGEERMER LT, FRENTW L EFERIIEDEBYTHSE, I
FSEEHIZVWINBLETH - 720

=6

JBERCHRFE SN TWRED S BHEMRETRANDBH SN TVEVE
LD e FoREh TR HER
AR=WVKITHIIHY Cyclommatus zuberi J4Y)E Y
CEVIRy T )T AT Eupatorus birmanicus A
KONV T 755 7THY Hexarthrius bowringi A
ROTUTIRIIIAY Hexarthrius howdeni Nl
2 R e R e /Ry 4 Lamprima letreillei F—AF5YT
FZATNT I2ax)yronrs Prosopocoilus doesburgi LR YT
ARFAZTNAX) I IHS Prosopocoilus kannegieteri V2 s
FE—=NVIaX) s INy Prosopocoilus natalensis y =7
e X7 b Xylotrupes gideon PV s
r7AheAAT Xylotrupes gideon pubescens J4Y¥ Y

BOX 1

HEENFLTIVEEIOHF T DR

BIAE, HWPHEETIRBADREZD SNTWRWNF AT YR HF T 7k EDOWGE
HERE Lo NFLAZTVRHF TV, AT P2V ERBEaNF L TRONF
A7 )HRR T a A HERHCIRT A2 RATH L, RFAETIE, BT 7Y A,
WHET VT RBEHELTAHMENREONTVWE I L 2R L, EETRONI N
AT VHIIERAILRT EBY) THotze T7VHEIFEETENTLTINELLA
BN7zo NFAZYEIE, KM, DHROWFOEETRE SN T,

=A
BRFEINhTWAENFLTVUE

GBS e
S RYFFYINFATY Chelorrhina polyphemus
RV T2 BRAFEFY I TV Mecynorhina polyphemus

FoRENTORE R
ayT (H¥A —w)
a3 (H¥FA—n)

TFH AT A O—FH Cheirotonus sp. ¥4

TuANy)IRYHFT Dicranorrhina derbyana AV

AT I hFT Megalorhina harrisi NI

T34 T AV I NF LT Goliathus goliatus avT (JH¥FEA =), B A=V

7IIVFXIIANFT Y
2EIFFY I ST
FAXINIY I AFTY

Mecynorhina kraatzi ANBH
Mecynorthina torquata ugandensis 2 > I (JH¥ A —)b)
Dicranorrhina micans v ([H¥FEA —n)

F—=RNVF 2=Vt ) HhF T Mecynorhina oberthuri LAVA =
A TFEAhFT Jumnos ruckeri 5 4
R = b OS] Plusiotis sp. 7 NV
AHNYINFRT) Fornasinius fornasinii il

B LAY ) AR
IS S A L Dicronocephalus wallichii AN

TV 7 INFATY
THEYFTFY INFLTY
SAVHARY I F TV

Chelorrhina savagei
Eudicella gralli hubini

a3 (H¥FA =)
a3 (JH¥A —n)

VaANWIY AT hFT Eudicella schulzeorum B AN —
AN =TAaRhFT Y Stephanorrhina princeps ava (HFEA—N), 594, ¥ oHF=7
VIAXHhF TV Ranzania bertloni JUNT I
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AT LY « 7THEZLYDARNDEA

BiRAIZ, & AT hLAY - 2 IHF LAY DMARDOMEZ Lo TRV, Hido
LBy, AR, MYPEREOBUE» S [HHESWMAMERGEE ] OMLEORK
ERODOLN TS, COHFHEORMIFBHE ST O TV nizd, $TICAETIE
BWEESNTVWAHEAZATAEEIX. RIBMLZ2WZ LB VL, Tt Ao T0N
FRCITZIIHIDIIICHARICAER L TV AHEIZOWTIIHMBEEZEONS L %
SRV OMEERICHBETALE TRV, L, A - mAEOME L2 LR T
HLDTHAHLI NS, ZOTF—=FE5WMT %,

20004E 72 52001412, FASENI AR < L 752,92 kDA T VALY - ZTH I Ay
S7TMiZ WA L7z (£7)o RIS &20004E1270,005M 4, 20014£682,927 A TH % o
72721 20004F ORI IX. MR B ERT B & OBIEAE B Er O £5H T — S 13
I TV,

*®7
EYBEFICRESNAD T LY - JTHEZ LY DBMAKE

e TititHn B e 0 i aat
B — 39,878 39,878
H — 190,334 190,334
BT Ay b 4,828 24,072 28,900
] 34,612 64,514 99,126
R H 44 0 44
&t 39,484 318,798 358,282
B — 65,615 65,615
H — 258,349 258,349
IR E Ny AR 13,062 26,966 40,028
] 17,459 13,199 30,658
R H 0 0 0
frit 30,521 364,129 394,650
ATVLY - 2THI LY Kt 70,005 682,927 752,932

EIERES A EYBSERT (BR. #F. 25E. FIE. I8W)

F 720 2001 4R ICHIABEDN S o 72X, T NI AT F AT ML 204,41 74K, F
T Y7 IHE10544004K, I—AHAFFHT A T6T632EK TILFT A
5290 F5TIBMEAKTH -7z (1),

MABENPZVEIZ, A Y FAY T, 7408V, ¥4 THbD, 20014E121F. 1 ~
BT 75 543517914k (63.7%). 7 1) ¥ ¥ 95988451k (14.5%). % 4 95
73.813M1K (10.8%) %A L7z, AR OIREYMET 2 A5 L7 bt 3 s -
MaE] - ZHETH o7, TNICE B &, #ATE, MY, MEOIHTIAKEN S
"oz
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ERDEEBRICEZZEE

WHNOH T NEY - 72IFY AYBENICRELATNSGE BNOA T Ay -
7 TN Y Ny DFERMRAERERIZE 2 5B 2 B S L TV AR VS,
EFEDSTASNBE NS, T+ 7 TH S Zriulk L2525 g S Al il %
Fb, BELHESCHEEO ORI T b, EEZ IHY LAY OMBNERD
eApfe I Nz (HE, 2002). THICH72RBHE LT, ANEREI I LT 2
U &5 2 g B AR B O B SE N R BT DS TE RS T o 72 2 & T FERMARTE~N O #E R
T OBELDEHRIEA D - 72 G4, 2002a) o BUE HARIZHE A DGR ST W 5 By
FEDHT NAY « FIHY AYHPHRIZERS - T 5T T5I12H 5 &Rt
‘L CTwb, T2, SEEOEIERMOBEFHTL 20, Bz s RmEL
FREMARBEEL 2O CLYMALOHEAEEI DES G4y, 20000), €0 L,
MNEFEONHO P IIZREERO2 2 D WD H ) EWNICEE L AT M25, H
REOFOYRABEHEREARTLEIBZENLH S Gitr, 2000b),
TifE, AT RLY - 2TFF AT ERy PELTHGITAHZEIZOVWT, UTD
HRESAN 7 MRS U B W REME 2 454 L T v o
o [ENDOMEMIZL - THIEA R 5720, WSO 7S > FEmPELLZ EICXS
—EB > H I T D T 7 BRH
o RO OMAML EDTS I D 4 EOBRBEMIE,
o KU THIBEEML., HURT A LI X MBI F 72 3B EN 2 EA o1,
o HLRFEAIFCENFEE ZZHEL-D ., SIEEVPENNICHE L RS ELI LR L
W& A, @B TRKOHEL,
o WEMEHNTNLY - 2ITF LI FLRALHREEAEYMORA - ST,
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EHITRAE. LT o228 %,

o N CHIMBIIERIC L VAN RD SN TV AOLMICIZERELLBZND
HHLLOVPEZFENT VD,

o NWEEDHT NAY « 7 IHY NI BHANIHR S N, HFOMGR. AR
M@ AIERMEDSIRBE SN BENDD 5.

TffE, AF 20 H7BEITCTFZ IR ZIZONT, HEFEM & HARTE MR
Mo B2 &2 REERTHER L. YVEREZ T4 7 DSBALTHOAG 2k L 7235 a FINAE 3K
FEARREE O BR TR Z BT 2 BENRELZ -5 TWREIS VW 2T 5
(TLfd - /NE, 2002), Tiféiix, EINKHOE S % 2 T 5% ODNAGHT 5. AMIZA
BIoae75 79751k JUNBLEdE - iRl & v ) B B b2 5 2 &
ZHEDD 7 (T - /NB, 2002)0 © T 5 77471k, T L 7 2 MAHALE: B
LIESTEDDE, BBLEOEENPLESTEZLDENRH Y. WMHDHATHL
LT HEOHEARDO T ¥ 7 gy ESN eI N TS (NE. 1999,
/Ny 2000) 0 Z O, MTEREE D& BICHUY RS NEAEHZEA O &L 2 &, B
WifE e LTk L7 (HfE, FAME. 20024E7HOH). © 5% 7 74 5 OFEMKEEO B4
iz, HAOEEOR Y VB Z2RTHIOE LTREERELBEINEETH DL (AL -
/N5, 2002) 6

PLEAs, TifEix, SoF FAEESZ 757 OmRT %52 RE TR BRNO
ZIHY AV ERNATREOE W L 2EBE L TnwD (HfE - /NS, 2002),

ZNS. NI T A v I T olT v — MRAETIE, TRTOEWEEA S &%
Brzo KX, mAMPPE L7 REF Gesr, AAME. 20024E 7 H16H) ZEML T &
D7zo ZORERS 1999FLEHAT, 2 EB30EHER (A7 AT M2 D
MWERES T NLY « 2TF 5 WP THBSN, BHTRRINLFA T V)
T hE, HRTHHAHHERICT TICESE L TWL20, AEEE AR LTV RV, i
LT, TVIAFTAHTNLAY, A=AV AFFHT LAY, ARMNTIFF LT
¥ 7 Y] I ¥ Dorcus titanus titanusH32 > 72

ERIZIEFF 7T R T I7IRNIDOLHIIZHT Y Hir 2w, HOENTER
LAy F AP L 22D, 2R DO THEEC L TCWB R H5ICEZS
Nn (Fif, FE. 20024E7HIH) . TNHDOFEFHDITE A ETRTHF Z DRI H
TH5LDTHD, W7 MAIRTTHYAVIE F ARFEPBNL A X ITH W
WXL PTHT, —HLZZT Tl AEREE I LI WD £ v,

EINNDEHE., TERMANDOHEBSEIZH LT, SHROBNZHEAEICHRLLEDN D S
WA, FAME. 20024E7H16H) o AVRFED FHIIEE IO W TIX, B - RS AR
HRIEC O M HIHE o CTB Y (BB BRSNS BARBREEETM AL, 2002) PRIk
VORNEEBLDLERDH DL L ENTWDS, T TIZHANEA S AN IS 5 1
PR INTVBEUE, AR L 2 2BFZNEIRETELZVW D EEbNS,
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Mk HETH L4100  040%/TOEY S T - - Lad 2y snuynjaa snotoq KULGALLE Y LA
7N H9-G=2002 Woi45% 7 ek - - L 2% SHUD}I) SNUDIY SNILOC KUL4&AKEL] 2T
fisk H9-6452002 Wolg Ik - - AP snuvyy snuvjyy sno40 CULLELARKEN 2%
[fN% H 9652002 W4 T - - AN P Snuv}L SNUDIL SN0 LULgscAkEo] 2T
7N 1002 AN L ER - - AP (Snuv SnupIY SN0 CEUL L KLARKELY 2T
[1iN% § £ 450002 oW WU ¢ T e L - - A LLye  smoupmppd snuppy snoioq LULGELAREALESN
Hirsk HE 1002 - Higm - - S E th 1adoy sno.oqq KU LGEE
A% HT H9451002 @il SR - (32 - - SH[E th SIpu.L3 SN2.10(] KULLEEL VLA LY,
S E 71008 N 11 fuk e YA |1 10 36 R 52 - - L& LB~ B SnavUD SN240( KULLEELLTLEAL
sk EEAN - Higm - - Lakd 2y sopIopp snaoq LULLGELELALLEAL
Hirsk E 1002 - Hg - - LAk 2 ) 42y prout SnpwUIO]A) LULGULLEATL LY
iM% B 100G FUDNN[I0%N Sl B R Bskabik - - L& LB ds snao.tomwdng AT LY LkE
Hirsk HTH952002 - i gH - - Lo LB SDJID DULOSOIDY) AN LUt EREY L L
ffsk B 1006 Yo & R MEY (37 - - L& LB SDJID DULOSOIIDYD) ATNLUE kYL L
Ay HTHZ4r1002 MR T A L A L e B - - L& LB SDJID DUIOSOI[DYD) AN LUEEELE] L

WYk O % EEAES WS 3 RS SRY [ifi [EhEE X ais

HHEFO ~L AL TN AN LLLL L=V g b Loy T M9 4—LE1- 1]

R7ET H6T H9:471008 =T LM I 2 fisk YE LOLENY—¥ La]janut SnYIDUS0LODIDYJ LU Lenyi=
W (8476661 TG TR NG ORI wuwog P L& LB DAS S1GD]OIUOPO LU LLNLTF
R/ 4r1002 ML QY aEiT] - P2 L=F—T= avuydjopp vuiduny KU L4y X LLye
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W H8H 671002 Y ReY il - Y LA LM SO DUIOSOIIDY) ATNLUEEEY L] L
Y HETHLAy100Z gt T L 20k S L wweg Yk kfL7% SDJID DULOSODYD) AT LUEFEY L L
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faEh & 28

WAEDHA T VLY - 20T AYOFEEFET— 2k, FAEENIEL-Z L 2HE
ELT, HENNDOSFEETLMOENREIH A I LOAAPHERZ 2L IZHD, 29
L727 — 23 ChE2 L EE LaWHZHENSE, 7T LAY - 2905
LAY O AR EIIHIM L7z AL S,

HAIZ, 20014E124 7% L 68RO T M A Y « 2 IHZ L ZilEhh Sl A
LCTWab, FICIAKEN S WX, 7T AT F A7 2T (#204,0001f14K) . +F
eIy 77Ky (105000 4K), I—hH A4+ H 7T M2a (68,000M1K). &RETH
b0 HEDPMATLEELTIE. A Y FAV T, 74V EY, §A498%L, FRFh,
HROAT LY - 727F 5 AT ARERIZEDZEEIX. 42 PR Y T7H63%,
T4 ) EU15%,. ZA4K11%TH - 720

Lo L. EICED X S RFEAMEMAIA S 720 % IEFEICIERT 2 7 — 7 1304
LV, ADMENZIHRT 5720121, EELRMAONEREEL7200D L L AW
HThH b,

FO—FHT, AT LY - 2 TH5LVE, W—HETr0HMETINRE, 4
HORBHRPPLOREPELTVE, BIZIE A X7 I IRETHL, ThHD
SEEWEICT LI LPBETH S, /20 BLANVTORENRPLEL Bbh b,

S OB, WHADPSWMASNEAT VLAY - 2 TH Y AYOREIZONT,
B L E T RE =SS 2R o 72,

JRE [E] T O FRIX 2 Hir
TYTHEORIZIE, AT LY - 2 TFY LY RREHESRICIRE LI 2D T
WHRWHDH L FFICA Y By L= 7 (BN 5T 2M) ZFF R S HAEAY
DO EZEILLTWS, 7—F ¥, 28—, 74V @ZHIT VLY - 2 THF A
PEMOFARK, BB -HoMomBE LT, L L, KFEAETIE
NOSOEZRBFEHEET LT VLY « 7 IHY LY OB EMEIMAEO T FER S N
2o TNHOERRPIELVETIE FEETAHAIECETHBSNIAT VAT - 708
FAYPENTRIEEN TSN EZRIET 5, 2O L. HRAPA S —L R
TANVEVBRETALERBZ LI E L LTHREINFH»SDEMTONG,

EIA D EH AT

S OFATIZ, 200343 H BITERW B E L THIADRD b T\ h o7z h 7 kA
VIR EPWIEIN TV EREELHER L2, THNEIRWPIETERTH
DHUTREEASE VN BRICITEDSHER SN2 A A 7 M, HRE: T S 2 IS EH)
WMERLRINTBY, MAPEIEXINTWEETHL, SO EDNL, W OO
HIRER B OB % 2 IS A SN RSN D 0 . RWPIIERTIC B A RUK L
WO E D BBETH S,
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L[N DA FER N D o 2

AT BEEOA T NAY - 2 TR Y A YHPHARICERS - WL S 0 A
THIlHBrE LTS Gif, 2002b)s F72. AWFEHEINEEDOL T VALY - 7T
WY LTYHRREIZNGIENLE, BNOAT VLY - 7 IH 5 LY O@BETHEHH
GLE N, TOME. HIHOBAMEI L L CENOEYM DL KD Z b 51 HE
WHbILEERWBL TS, FFICEELNT., PSR ERRZEEDL, MEOEYEN
AL BT P ERT A ENOEREEEINT VWS, W T VAT - ZJITYLNUH
Ap KAl & 7 BIEBRTEIZ DO W T - & ) L7225, TUCN Guidelines for the Prevention of
Biodiversity Loss Caused by Alien Invasive Species (2000)121%. PRI AT > & L7
WIGAETH, AR L 220 MR D 2 D DIZOWTIZEAZ 720 DR 2% 5tk
BEDHIEDNEFT LW, L OILHEADH 5 (Section 5, Prevention and introductions, 5.1
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EXECUTIVE SUMMARY

Collectors and breeders of rhinoceros beetles and stag beetles in Japan formerly kept live speci-
mens of native species and exotic species were generally brought into the country only to be
processed as dead specimens for ornamental purposes. However, in recent years, breeding exot-
ic beetles has become popular in Japan. The market for exotic species is growing fast and the

establishment of new breeding techniques has led to growth in the number of breeders.

While large-scale exports of exotic beetles may disrupt the ecological systems of the countries of
origin, the importation of such beetles to Japan may create significant problems for that country,
as these may become invasive. The European Bumblebee Bombus terrestris is an example of an
invasive insect which has already caused ecological damage in Japan. First introduced to Japan
for pollinating plants, this species has become feral and seriously affects populations of native
bees (Goka, 2002). In the same way, large numbers of exotic rhinoceros and stag beetles could

affect Japan’s native beetles.

This report focuses on the present state of the market for rhinoceros and stag beetles in Japan, as
well as on regulations to protect beetles in Japan and in source countries for exotic beetles. The
report identifies problems with the current beetle trade and makes recommendations to improve

its regulation.

According to the five Plant Protection Stations (centres established to check imports for the pres-
ence of “pest” species), in 2001, Japan imported 682 927 rhinoceros and stag beetles for which
the scientific names were recognizable. Among these, 318 798 were rhinoceros beetles and 364
129 stag beetles, with Chalcosoma atlas, C. caucasus, Dorcus alcides, and D. titanus the most
popular. Indonesia, the Philippines and Thailand were the major exporters to Japan, according to
total quantities traded. The figures did not cover all imported beetles, however. Under Japanese
law, there is no obligation to report quantities imported, nor species. Therefore, a complete data
set for the number of imported beetles does not exist. An improved system must be developed
before the accurate picture of rhinoceros and stag beetle imports can be formed. Moreover, since
beetle nomenclature is not uniform, this further obscures the picture and classification of the bee-
tles by sight is difficult. In view of these complications, protection at the genus level may be

necessary.

A market survey, on which this report is partly based, found that at least 62 species, apparently
from 25 range states and territories, were sold in the shops visited. The survey also found sales
of eight species and sub-species of native Japanese stag beetles. The most popular species in
shops overall were Dorcus spp., including Dorcus antaeus and D. curvidens. The reported
source countries for Dorcus antaeus were India, Nepal, Indonesia, and Malaysia. The most
expensive beetle seen in the survey was a male Dorcus antaeus, priced at JPY 400 000, approxi-
mately USD3 344 (USD1 =JPY119.62, March 2002 ).
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The Plant Protection Law (PPL) controls imports of stag beetles to Japan. However, the PPL
determines whether or not a species of beetle would be harmful to plants and not whether the

introduction of exotic beetles could be harmful to Japan’s eco-systems.

The survey raises three problem areas relating to the import of beetles to Japan, concerning:

® the catch and export situation in range States,

® domestic legislation and the related control system in Japan and

® the potential impact of unregulated import of exotic beetles on domestic ecology (i.e. the

risk of introduction of invasive species).

Firstly, beetle catch and export from range States to Japan seems inappropriately managed in
some cases. A number of beetle species exported to Japan are protected species in their source
countries and their export is restricted. Indonesia, Malaysia (Sabah and Sarawak), India, Bhutan,
Nepal, and the Philippines have policies that restrict the export of wildlife, including beetles.
Taiwan also restricts the export of two species of beetle. During the survey on which this report
is based, however, 23 wild specimens from these countries and territories were found on the
market. This implies that these beetles were illegally exported from their countries of origin to

Japan.

Secondly, Japan’s import control system is not implemented appropriately. The survey found
on sale rhinoceros beetles, stag beetles (and flower beetles) that are not authorized for import by
the PPL and it is likely that they were imported in violation of this Law and that they entered

Japan without passing through quarantine.

Thirdly, owing to inadequate or inappropriate regulation, there seems to be the possibility of
harmful invasive species of beetle entering Japan. Since 1999, 30 cases of exotic beetle speci-
mens found outside captivity have been reported in Japan. Biologists suggest that biodiversity
loss may result, caused by genetic disturbance (hybridization) of domestic stag beetle species,
including Dorcus curvidens and Dorcus titanus. Although the risk of invasion posed by import-
ed beetles is unclear, the JUCN Guidelines for the Prevention of Biodiversity Loss Caused by
Alien Invasive Species (2000) state that, “rapid action to prevent the introduction of potential
alien invasives is appropriate, even if there is scientific uncertainty about the long-term out-
comes of the potential alien invasion” (Section 5, Prevention and introductions, 5.1 Guiding
Principles).

While the PPL was established to protect economically-valuable domestic plants from pest ani-
mals and plants, there is no legislation in Japan to protect the country’s eco-systems from the

threat of exotic species.

TRAFFIC East Asia-Japan recommends the following to the relevant ministries and organiza-

tions.
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® Establish a system that can handle detailed beetle import data, to at least the
genus level.

® Strictly enforce the current law.
Strict quarantine should be enforced for species not authorized for import by the PPL

® Establish a committee of specialists for authorization of imports.
There is a need for a committee to examine beetles presented for import and accordingly autho-
rize or refuse them, not only to protect domestic agriculture from detrimental animals, but also to

conserve biodiversity.

® Discuss to classify Dorcus curvidens, Dorcus titanus and other of Japan’s
island sub-species as ”national endangered species of wild fauna and flora”
under the Law for the Conservation of Endangered Species of Wild Fauna
and Flora (LCES).

Owing to the possibility of genetic disturbance to these native beetles and a decrease in their

populations, these taxa should be assessed for possible designation as rare species under the

LCES, in order to prohibit their catch and sale in Japan.

® |nstitute a comprehensive law to protect native biodiversity in Japan.

There is an urgent need for a strategy to protect biodiversity from invasive species and for the
establishment and enforcement of legislation towards this end. This legislation should include
strict restriction on the importation of exotic species, regulations for the breeding of imported

species with native species and a ban on the release of imported beetles in Japan.

® Enhance public awareness among stakeholders.

The Ministry of the Environment (MOE) should assist in raising public awareness. Wholesalers,
dealers, retailers and amateur breeders should be well informed of the possibility that imported
beetles may jeopardize Japan’s biodiversity. These stakeholders should operate well-controlled
breeding facilities and be made aware that there are reasons for restrictions on breeding hybrids

of different species and on releasing exotic species.
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BACKGROUND

Children collecting insects with nets were once quite a common sight in summer Japan.
Rhinoceros beetles and stag beetles were the most popular insects. However, in recent years
children trying to collect insects are rarely seen in cities. This is mostly because these insects

have become scarce in urban areas.

Diminishing populations of insects are an issue of concern in many countries. The [TUCN Red
List includes 553 threatened insect species in three categories: Critically Endangered (CR),
Endangered (EN), and Vulnerable (VU) (Anon, 2003). Of the Order Coleoptera, to which rhi-
noceros and stag beetles belong, 52 species are listed as threatened (Anon, 2003). The main rea-
son for population declines is loss of habitat. Essential habitats for insects, such as swamps,
marshland and coppice, are quickly diminishing around the world. Japan is no exception; for
example, the clean waters inhabited by fireflies and dragonflies are disappearing. Coppice is
also disappearing, threatening the survival of the insects, such as rhinoceros and stag beetles, that

live there. In this way, insects are often seen as indicators of environmental status.

Another major reason for decreasing populations is the collection of these insects for their beau-
ty. Collectors trade attractive insects such as butterflies and stag beetles. Excessive internation-
al trade in some species of fauna and flora is prevented by the Convention on International Trade
in Endangered Species of Wild Fauna and Flora (CITES), a global treaty regulating the trade in
wildlife and wildlife products, which entered into force in 1975. At present, however, there is
only one genus of the beetle family — Colophon spp. - listed under CITES. These beetles, found
in South Africa, are included in CITES Appendix III. International trade in other species of bee-
tle is regulated by national laws and control systems, but these are not necessarily best-adapted

for the conservation of beetle species or wider biodiversity.
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INTRODUCTION

In the past, amateur keepers and breeders of beetles in Japan have tended to use native rhinocer-
os and stag beetles. In recent years, however, the rearing and breeding of exotic species has
become very popular and the market for these beetles is growing rapidly. Exotic species of rhi-
noceros and stag beetles are sold in many pet shops and other local outlets. Individual beetles
are often sold for about JPY 50 000-60 000 (USD418-502). Rearing these exotic beetles was
hard before. In recent years, however, new rearing products have been introduced, such as insect
food (jelly containing essential nutrition for beetles) and “fungus jars” (jars half-filled with fer-
mented wood powder). These products are now readily available and the rearing and breeding
of beetles have become established hobbies. Eight magazines targeting amateur beetle breeders
are published in Japan; seven of these began publishing between 1997 and 2001, implying a
recent, rapid growth in beetle breeding. Some of these magazines include articles featuring col-

lection of insects overseas.

A number of exotic species intentionally introduced to Japan have established and spread,
becoming major threats to native species and to Japan’s wider eco-system. The Racoon
Procyon lotor, Small Indian Mongoose Herpestes javanicus and Black Bass Micropterus
salmoides have been recognized as introduced invasive species and the relevant government
agencies and institutions are now working to eliminate these species from Japan. Racoons were
first introduced to the country as pets, but some pet owners found them hard to rear and so
released the Racoons, which eventually became feral. The European Bumblebee Bombus ter-
restris is an example of an introduced insect that turned feral, becoming a serious threat to native

species. The bee was first introduced for pollinating vegetables.

The growth in beetle breeding in Japan raises the questions of whether problems have emerged
in the countries of origin for exotic beetles and whether large-scale imports of exotic rhinoceros
and stag beetles eventually have an effect on the eco-system in Japan. This report relates to
these questions and is based on a survey of the domestic market for rhinoceros and stag beetles
and a review of domestic and overseas regulations. Problems with the current situation are iden-

tified and remedial measures proposed.

Biology and taxonomy of rhinoceros and stag beetles

Rhinoceros beetles and stag beetles are classified as the sub-family Dynastinae and the family
Lucanidae, respectively. Flower beetles, which are also mentioned in this report, are the sub-

family Cetoniinae (Hirashima, Morimoto and Tadauchi, 1989; Sakaguchi, 1983; see Figure 1).

There are 1200 species of stag beetles found throughout the world, with approximately 35 found
in Japan (Araya, 1995). In many cases, classification of stag beetles is not definite and confusion
of scientific names frequently occurs. For example, Dorcus hopei, D. formosanus, D. grandis
and D. parryi are sometimes classified as a sub-species of Dorcus curvidens and at other times

as different species altogether. During the market survey, these stag beetles were sold as differ-
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ent species and are therefore described as such in this report.

Stag beetles are distributed in temperate and tropical zones, although most of them are found in
the tropics. Because tropical beetles are found in oak forest areas at high altitudes, their habitats
are similar to some of those found in Japan’s sub-tropical and temperate areas (Araya, 2000a).
Over 60% of the world’s stag beetles are thought to be in the woodlands of Southeast Asia
(Sakaguchi, 1981).

Stag beetles lay their eggs, one at a time, in rotten wood. The larvae depend solely on rotten
wood for their nutrition. The lifespan of larvae varies with the species; generally speaking lar-
vae spend two to five years in rotting wood (Sakaguchi, 1981). The large jaws characteristic of

stag beetles are unique to the males.

Rhinoceros beetles are classified into eight genera comprising about 1 200 species.
Classification of rhinoceros beetles is difficult except for some of the larger species. The most
distinctive characteristic of the rhinoceros beetle is the horn (protuberance) found on the head
and prothorax (Sakaguchi, 1981). The beetles are found in large areas of the world’s sub-tropi-
cal and tropical zones (Sakaguchi, 1981). Rhinoceros beetles generally lay many eggs (Araya, in
litt. to TRAFFIC East Asia-Japan, 16 July 2002). Larvae of rhinoceros beetles live in openings
of trees and compost, taking one to three years to transform into imagos, or adults (Araya, in litt.
to TRAFFIC East Asia-Japan, 16 July 2002).

What is the role of rhinoceros and stag beetles in the eco-system? According to Abe (1989), ter-
mites and earthworms are well-known for their roles in tropical zones and temperate zones,
respectively, including the turning of decayed wood into soil. Before this can happen, the
decayed wood must be transformed into wood chips and, in the sub-tropical areas of Japan, the
larvae of rhinoceros and stag beetles perform this action, allowing earthworms to complete the
ecological cycle. In breaking up the wood, the imagos and larvae of rhinoceros and stag beetles
also play an important role drilling holes into the wood, enhancing ventilation and thus promot-
ing growth of micro-organisms. In these ways, rhinoceros and stag beetles in Japan are impor-
tant to the decomposition cycle (Araya, in litt. to TRAFFIC East Asia-Japan, 18 July 2002).

Rhinoceros and stag beetles are believed to live on tree sap and plant juices. In Japan, Dorcus
rubrofemoratus and D. montivagus feed on tree sap by wounding trees, for example, and
Platycerus acuticollis acuticollis is known to gnaw on the new sprouts of beech trees (Araya,
2000b). Oryctes rhinoceros and Alissonotum pauper are often found on sugar canes and palms
and, in both Central America and South America, Enema pan and Trichogomphus martanbani,
closely related to Oryctes rhinoceros, are well known pests in the palm and sugar cane industry
(Araya, 2000b). Cantharolethrus spp. are known as pests of avocados and Lamprima adolphi-
nae is known to drink the juice of plants such as chrysanthemums by damaging the plant stem
(Araya, 2000b). The diet of most species of rhinoceros and stag beetles is unknown, however,
and other aspects of ecology and behaviour are unstudied as well. Therefore, whether particular

species should be considered agricultural pests is, on the whole, also unknown.
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METHODS AND DEFINITIONS

The research for this report was based on four sources of information:

® 2 market survey,

® import statistics,

® domestic and overseas laws and regulations concerning rhinoceros and stag beetles, and
[ ]

the results of research into the effect of invasive species on eco-systems.
Market survey

TRAFFIC staff carried out a survey of live rhinoceros and stag beetles sold in speciality shops
in the Kanto and Kansai regions of Japan. The survey spanned three months, from January 2002
to March 2002. Forty-eight shops were selected for survey (28 shops in the Kanto region: in
Tokyo, Kanagawa, Chiba, Saitama and Tochigi and 20 shops in the Kansai region: in Osaka,
Kyoto, Nara and Hyogo), using beetle special-interest magazines and the internet. Visits were

attempted for all 48 shops and survey data were collected from 40 of these.

The survey focused on collecting data for live, male specimens of the 32 most popular exotic
species of rhinoceros and stag beetle (Nishiyama, 2001) of the 90 exotic species authorized for
import by the PPL. Species were prioritized because it would have been impossible for an
investigator to record information on all the beetles in each shop. To a limited extent, data were
also collected on female specimens and larvae for these 32 species, as well as on native, live,
male rhinoceros and stag beetles. Some records of the trade in flower beetles and scarab beetles

were also made.

For each beetle recorded, investigators collected information, as far as possible, from the shop
labels on species name; country of origin; price; size and source (i.e., whether wild or captive-
bred). Goka (in litt. to TRAFFIC East Asia-Japan, 13 July 2002) analysed the DNA of the
female exotic beetle species sold in shops and found that the DNA did not always match that of
the species identified on shop labels. This suggests low reliability of the species labels in shops.
However, for some beetles, it is difficult to identify species from appearance; therefore, the
claimed species names were recorded. If the investigator could not confirm the presence of a
live beetle, for example if a specimen was hidden under sawdust, data were not collected. In
cases where several individuals of the same species were sold in a shop, the price, size and

source of the most expensive individual was recorded.

Import Statistics

Since 1999, Japan’s Plant Protection Stations (centres established to check imports for the pres-
ence of “pest” species) have recommended voluntary submission of an “Application for insect

import confirmation”. As a result, TRAFFIC has been able to obtain official data from five

Plant Protection Stations: Yokohama, Nagoya, Kobe, Moji and Naha.
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Laws and regulations

Information on the relevant laws from six exporting countries, as noted in advertisements from
beetle magazines, came from persons in charge of wildlife conservation, either directly, or
through the TRAFFIC network. Interviewees were asked about the export regulations for rhi-
noceros and stag beetles in their respective countries. Information on domestic regulation was
collected mainly from Yokohama Plant Protection Station, but further information on regional
government regulations on beetles within Japan was collected by telephone from municipal gov-

ernments.

The effects of invasive species on the eco-system

Interviews were held with biologists, and research papers consulted, concerning the possible
influence of exotic beetles on Japan’s domestic eco-system. Further, in December 2001, ques-
tionnaires were sent out to 40 museums that handle insects, to attempt to quantify the number of

cases where exotic beetle species had been found outside captivity.

Currencies

Throughout this report, conversion to USD from JPY is based on rates for March 2002.

Terminology

The terminology used in this report is as follows.

® Rhinoceros beetles: species of the Order Coleoptera, Sub-order Polyphaga, Super-family
Scarabaeoidea, Family Scarabacidae, Sub-family Dynastinae

® Stag beetles: species of the Order Coleoptera, Sub-order Polyphaga, Superfamily
Scarabaeoidea, Family Lucanidae

® Flower beetles/ scarab beetle: species in Superfamily Scarabaeoidea, Family Scarabaeidae

except Sub-family Dynastinae.

Figure 1

Classification of rhinoceros and stag beetles

= Dynastinae
— e p Scarabacidae ——
Coleoptera Polyphga Scarabacoidea — s Cctoniinac
= = = =
e [ ucanidare =
=

Source: Hirashima, Morimoto and Tadanai, 1989
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Classification of the species and Japanese names of stag beetles followed The Lucanid Beetles of
the World (Mizunuma and Nagai, 1994) and Famous Beetles of the World (Sakaguchi, 1983)

was used as the reference for rhinoceros beetle names.

Dorcus spp.
Credit : Hidenori Kusakari /"WWF Japan
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RESULTS

Laws and regulations that concern rhinoceros and stag beetles

Regulations in Japan

The Basic Environment Law underpins legal protection of the environment in Japan. Several
government bodies and institutions regulate the country’s import and export of fauna and flora.
Prevention of smuggling, quarantine for livestock and plants, and measures to implement CITES
are all under the control of various government bodies. Import regulations for beetles are
described only in the PPL administered by the Ministry of Agriculture, Forestry and Fisheries
(MAFF). The sole function of the law is to protect plants valuable for domestic agriculture from

various exotic pests.

There are two categories of protective measure for domestic wildlife. The first is based on the
nomination of a particular species as protected, in which case it is protected regardless of the
area it inhabits. Accordingly, species, including insects, can be nominated as protected species
under the Law for the Conservation of Endangered Species of Wild Fauna and Flora (LCES),
administered by the Ministry of Environment (MOE), and the Cultural Properties Protection
Law, administered by the Agency of Cultural Affairs. The second category of protective mea-
sure focuses on habitats, protecting wildlife in designated areas. In this way, species may be pro-
tected through the designation of protected areas, covering part or all of their habitats, by the
Natural Parks Law, the Nature Conservation Law, and the LCES. According to this form of pro-
tection, wildlife outside the protected areas is excluded from conservation. It should also be
noted that some municipal governments have local ordinances relating to the protection of

species or areas.

The Basic Environment Law (BEL)

This law came into force in 1993. By defining policies and basic measures for conservation, this
law aims to promote comprehensive and systematic conservation and to ensure a healthy and
cultural life for both present and future generations, thereby contributing to the welfare of
mankind (BEL, Article I). Moreover, the law also indicates the importance of biodiversity pro-
tection and wildlife species conservation for the maintainance of a diverse natural environment
of forests, farmlands and wetlands, in harmony with the natural and social properties of each
region (BEL, Article 14, Section 2).
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The Plant Protection Law (PPL)

The PPL came into force in 1950. The purpose of the PPL is to quarantine animals and plants
at time of import (and sometimes export), to stop the spread of animals and plants that harm
native plants and to protect domestic agriculture (Article 1). The law does not address preven-
tion of the introduction of exotic animals and plants that are potentially harmful to Japan’s eco-
systems beyond this. The PPL defines pest animals, including insects, ticks and nematodes, as
those detrimental to useful plants in Japan (Article 2, Section 3). However, 53 animal species in
Japan, including rice weevils, are classed as “non-pest animals”, even though they are known to
be detrimental. This is because “pest animals” are only those that are either a) not found in
Japan, or b) against which the Japanese Government takes precautions or other necessary mea-
sures (see Table 1).

Not all such animals defined as pests are subject to quarantine. The list of pests for which quar-
antine is required is set out in the Ministry Ordinance (Article 5-2, Section 1 of the PPL relates).
Table 1 shows the breakdown of categories and related processes for detrimental and non-detri-
mental insects, as defined by the PPL. Stag and rhinoceros beetles are classed as pest animals or
otherwise on a species-by-species basis. Plant Protection Stations categorize Oryctes rhinoceros
and Xylotrupes gideon as pest animals and their importation is therefore prohibited (Article 7,
Section 1).

Table 1

Overview of insects defined by the Plant Protection Law

Insects not occurring in Japan

Quarantine pest insects
Detrimentalinsects Insects occurring in Japan (subject to governmental precautions)

Insects Non-quarantine insects (53 species described by the Ministerial ordinance)

Non-detrimental insects

(dragon flies, mantis, 538 authorized species of rhinoceros beetles and stag beetles, carnivorous insects)

Rhinoceros and stag beetles are basically classed as pests, requiring quarantine, though 538
species of rhinoceros and stag beetles are listed as non-detrimental insects. When enquiries are
made regarding the importation of a particular species, the relevant Plant Protection Station
assesses the situation and determines whether the species can be authorized for import. If the
species is authorized for import, it is supposed to then be excluded from the category of “detri-
mental insects” and added to the list of “non-detrimental insects”. In other words, any species
classified as a non-detrimental insect has already been imported in the past. In 1999, the Plant
Protection Stations listed species of rhinoceros and stag beetle authorized for import on the inter-
net. There were 485 species of stag beetle and 53 species of rhinoceros beetles, (538 species in
total), on the list (Anon., 2002b, 2002c). This list was released owing to the high demand from
amateur breeders, who wanted to know which species were authorized for import (Irie,
Yokohama Plant Protection Station, pers. comm., 22 February 2002). Most recently, the list of
non-detrimental insects was updated in March 2003 and now includes 10 species of Colophon,
which are listed in Appendix III of CITES, at the request of South Africa.
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The “Application for import insect confirmation”, recommended since 1999 by the Plant
Protection Stations as an accompaniment to beetle imports, includes information on the scientific
and common names of the beetle, in either Japanese or English; stage of maturity; number of
packages; number of individuals; port of origin and country of origin. A certificate issued by an
official organization in the export country should also accompany any beetle import. Although
neither an official certificate from the country of export nor an “application for import insect
confirmation” is mandatory, in cases where no official certificates are attached, the import of
eggs, larvae, pupae and live females can be denied because of difficulty in identification (see
http://www .jppn.ne.jp/pq/beetle regarding “non-detrimental beetles”). The documents recom-
mended for accompanying beetle imports are used to increase efficiency in determining any nec-
essary quarantine process. In practice, for species already authorized for import, and for which

classification is easy, quarantine is often cleared without filling out an application.

Under the PPL, up to three years’ imprisonment, or a fine of up to JPY1 000 000 (USDS 360)
can be applied in cases where pests requiring quarantine are imported or where inspection is not

allowed for determination of the need for quarantine (PPL, Article 39).

The Law for the Conservation of Endangered Species of Wild Fauna and Flora (LCES)

The LCES came into force from 1993. The law is concerned with wild fauna and flora, as
important eco-system elements, indispensable for humankind’s well-being and quality of life,
and with ensuring a healthy and cultural life in the present and future, by conservation of wildlife
species for a healthy natural environment (LCES, Article I). If a species is determined to be at
risk, or if its habitats are jeopardized by human influence, it is specified as a “national endan-
gered species of wild fauna and flora” (LCES, Article 4). As of March 2000, out of the 57
species specified, four were insect species; Cheirotonus jambar is the only specified member of
the Order Coleoptera (LCES Ordinance, Appendix I). These endangered species of wild fauna
and flora are legally protected from capture, collection, killing or harm (LCES, Article 9).
Violation results in up to one year’s imprisonment or a fine of up to JPY1 000 000 (USD8360)
(LCES, Article 58).

The Ministry of Environment publishes the List of Domestic Fauna and Flora at the Risk of
Extinction (referred to as the Red List hereafter). Species listed in the Red List are evaluated for
level of risk from a biological point of view. Although the Red List does not have any legisla-
tive regulations, it aims to be widely used to help promote protection of species and to provide
fundamental information. The stag beetles Lucanus gamunus, Prismognathus dauricus and
Dorcus curvidens binodulus are listed as near threatened (NT) and Prismognathus angularis
tokui as Data Deficient (DD) in the 2000 Red List. The Red List is based on information on the
biological status and conservation measures for species, as compiled in “Red Data Books”.
Twenty-six municipalities have published local Red Data Books. The Giant Stag Beetle Dorcus
hopei appears in 20 of the Red Data Books, with its status variously listed as Endangered, Rare
and Data Deficient. Prismognathus angularis angularis, Platycerus acuticollis, Dorcus

(Nipponodorcus) montivagus montivagus, Aesalus asiaticus asiaticus, Dorcus (Macrodocas)
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striatipennis and Dorcus titanus pilifer (Serrognathus platymelus pilifer) are all listed in several
of the Red Data Books. Furthermore, species with limited habitat, including Aegus ogasawaren-
sis, Prosopocoilus motschulshkyi pseudodissimilis and Neolucanus spp., are listed as Vulnerable

or Rare.

The 26 prefectures that publish Red Data Books were asked about their conservation regulations.
(Japan is divided into 11 regions, which are further divided into 47 prefectures.) None of them
have regulations or ordinances to prohibit the collection and export of the beetle species in ques-
tion. However, Taketomi town and Yonaguni village, both in Okinawa prefecture, have ordi-
nances at the local level. These ordinances prohibit taking the species out of the immediate

locality.

The Law for the Protection of Cultural Properties (LPCP)

This law came into force in 1960. The purpose of the law is to protect cultural properties. Fauna
and flora that are scientifically significant for Japan are declared as Monuments. Monuments are
a subsection of Cultural Properties. The important species in Monuments are further designated
as Natural Monuments and regulations are defined for their protection. (Baba and Hirashima
1992). There are two kinds of Natural Monuments : those that are protected by their existence in
designated conservation areas and those that are protected wherever they occur. According to the
former category of protection, species outside the designated area are not protected. Actions that
lead to destruction or harm of a Natural Monument (see LPCP, Article 107-2) lead to penalties
of up to five years’ imprisonment, or penal servitude, or a fine of up to JPY 300 000 (USD 2
508).

Among Japan’s beetles, only the Yanbaru Long-armed Scarab Cheirotous jambor has been
declared a “Natural Monument”, in 1985 (Azuma, 1997). Collection of this beetle is entirely pro-

hibited wherever it occurs.

The Natural Parks Law (NPL) and The Nature Conservation Law (NCL)

The NPL came into force in 1957. Its purpose is to protect outstanding natural scenic areas, to
improve their use, and thus improve the health, welfare, and cultural life of citizens (NPL,
Article 1). As of 31 August 1998, 28 national parks and 55 quasi-national parks were designated
(Anon., 1999). Development and utilization of land is restricted in the parks. In protected areas
covered by this law, the capture of animals and collection of eggs is strictly prohibited unless
with the permission of the Minister of Environment or the Governor of the municipality (NPL,
Article 18-3-7).

In 1967, the Nature Conservation Law came into force. Its purpose is to preserve areas where
the natural environment needs special attention, so that present and future citizens can benefit
from the (NCL, Article 1). Through this law and related prefectural ordinances, natural areas can

be designated as conservation areas when necessary. By 31 March 1997, Japan had five
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Wilderness Areas, 10 Nature Conservation Areas, and 519 Prefectural Nature Conservation

Areas (see http://www.biodic.go.jp/park/jpark. html).

Regulations in countries overseas

Some countries have policies to protect rhinoceros and stag beetles and control their trade. The
policies for conservation of beetles in Southeast Asia, a chief source of beetle imports to Japan,
are reviewed below and, in addition, it is noted when Japanese nationals have been charged for

illegal actions in relation to these policies.

Indonesia
Indonesia controls the trade of wild plants and animals under the Regulations of the
Government of the Republic of Indonesia, Number 8, 1999, On the Utilization of Wild
Plants and Animals Species. This legislation states that the removal of any wild animal
or plant from its natural habitat in Indonesia is unlawful without legal documentation
and permission from the Minister (Article 19). It means that when stag beetles are
caught and exported from their natural habitat, they need authorization and

documentation, in order to be in trade legally.

Thailand

Wildlife is protected in national parks, wildlife sanctuaries and other areas (where hunt-
ing is prohibited) in Thailand. Collection of wildlife, including insects, is prohibited
unless approved by the director of the National Forest Bureau (M. Lauprasert, CITES
Management Authority of Thailand, in /litt. to TRAFFIC East Asia-Japan, 13 May
2002). Further, 13 insect species or genera are specifically protected under the Wild
Animals Reservation and Protection Act (1992) (WARPA), Ordinance No. 4 (1995)
(Anon., 2000a). This includes protection for the following species within the Order
Coleoptera: Cheirotonus parryi, Cladagnathus giraffa (= Prosopocoilus giraffa),
Mouhotia batesi, and Mormolyces phyllodes. Collection, breeding, possession, or trade
(whether the beetles are live or dead, and including any body parts) is prohibited
(WARPA, Atticles 16, 18, 19, 20). Furthermore, both import and export of these species
are prohibited (WARPA, Articles 23, 24).

Philippines
Both collection and trade of rhinoceros and stag beetles are prohibited in the Philippines
unless authorized by the regional offices of the Department of Environment and Nature
Resources, Protected Areas And Wildlife Bureau (I. Castillo Department of
Environment and Nature Resources, in [itz. to TRAFFIC East Asia-Japan, 23 May
2002). Trade of these beetles is limited to captive-bred specimens from breeding insti-
tutes registered by the authorities. No such institutes were registered until July 2002.
On 27 December 1999, the Philippines Wildlife Monitoring Team confiscated 562 rhi-
noceros and stag beetles at Ninoy Aquino International Airport, from Japanese nationals
trying to smuggle the beetles out of the country. On 25 April 2001, 3 568 rhinoceros

and stag beetles were confiscated (I. Castillo, Department of Environment and Nature
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Resources, in litt. to TRAFFIC East Asia-Japan, 23 May 2002). In another case, 70 bee-
tles and butterflies from the island of Palawan were confiscated from a Japanese nation-

al trying to export the insects without permits (Anon., 2002e).

Malaysia

In Sabah and Sarawak, collection and export of beetles is only possible with a permit
from the relevant department/or land owner. No beetles may be collected from forest
reserves (unless with a special permit). Wildlife trade in Sabah is controlled by the
Wildlife Conservation Enactment 1997, Forest Enactment 1968, Parks Enactment 1984
and Sabah Biodiversity Enactment 2000. Wildlife trade in Sarawak is controlled by the
Wildlife Protection Ordinance, 1998 and National Parks and Nature Reserves Bill,
1998.

In Peninsular Malaysia, trade in wildlife is regulated by the Protection of Wild Life Act
1984. Since beetles are not governed by wildlife legislation, exports of beetles need
only an approval letter from the Department of Wildlife and National Parks. Beetle col-

lection is legal, except from forest reserves.

Myanmar (Burma)
The Protection of Wild Life and Wild Plants and Conservation of Natural Areas Law
(The State Law and Order Restoration Council Law No. 6/94) 1994 relates to wildlife
conservation in Myanmar. This legislation is unclear, for while it states in its Definitions

that insects are considered wildlife, it does not state whether they are protected or not.

Viet Nam
Stag beetles are listed under Group IIB of Decree No.48/2002/ND-CP of 22 April 2002.
Group IIB wild animals can be trapped or caught only in case of true necessity, such as
for breeding or in the service of scientific research., for the purpose of international
breeding exchange, or for other necessities, in all cases, subject to permission from the

Ministry of Forestry.

Nepal
The export of all wildlife in Nepal is prohibited through the National Parks and Wildlife
Conservation Act 1973 (NPWCA) (S. Bajimaya, Department of National Parks and
Wildlife Conservation, in litt. to TRAFFIC East Asia-Japan, 30 April 2002). In June
2001, a Japanese citizen was arrested for collecting rhinoceros beetles and other insects
without a permit, in contravention of the NPWCA (Anon., 2000b). Two Japanese
nationals were arrested in August 2001 for intending to export 271 pairs of stag beetles
(Anon., 2001).

Bhutan
Bhutan protects all wild fauna and flora by domestic law. No species is permitted for
export (Echay, Department of Forestry, in /litt. to TRAFFIC East Asia-Japan, 26 April
2002). In 2001, Japanese tourists illegally collected stag beetles in the eastern part of
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Bhutan. The beetles were confiscated by staff of Bhutan’s Ministry of Agriculture
(Echay, Department of Forestry, in /itt. to TRAFFIC East Asia-Japan, 26 April 2002).

India
India’s Export Policy prohibits export of any wildlife, as well as of any part of, or
products made from, wildlife (K. Thakur, Ministry of Environment and Forests, in /itt.
to TRAFFIC East Asia-Japan, 9 May 2002). A permit is required to accompany all
insects exported that are protected species. Virtually all wild insect specimens are

banned from export.

Taiwan
The Formosan Stag Beetle Dorcus formosanus (= D. curvidens formosanus = D. gran-
dis formosanus) and Schenkling’s Stag Beetle Dorcus schenklingi are protected in
Taiwan under the Wildlife Conservation Law (WCL), enacted in 1989 (Yen and Yang,
2001). The two species may not be collected, killed, ill-treated, displayed, traded, pos-
sessed, imported, or exported, except with permits issued by the relevant authority for
the purpose of scientific research or education. In July 2000, a Japanese national leav-
ing Taiwan from Taipei (Chusei) International Airport was arrested under the WCL

when officials of the Airport Police Bureau found Formosan Stag Beetles and butterflies

in the suspect’s unaccompanied baggage (Anon., 2000c¢).

Stag Beetle emerges from a chrysalis.
Credit : Shoko Kameoka,” TRAFFIC East Asia-Japan
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Survey of rhinoceros and stag beetles on sale in Japan

Rhinoceros and stag beetle species observed in trade

In the 40 shops from which data were collected, at least 62 species and nine sub-species of rhi-
noceros and stag beetle from 17 genera were identified (Table 2). These comprised 51 species
and eight sub-species of stag beetle, from 11 genera, and 11 species and one sub-species of rhi-
noceros beetle, from six genera. Dorcus antaeus and Dorcus curvidens were apparently the
most popular beetles, sold in 38 (95.0%) of the 40 shops. Other popular species were Dorcus
titanus (26 shops, 65.0%), Phalacrognathus muelleri (23 shops, 57.5%) and Dorcus bucephalus
(21 shops, 52.5%) (Figure 2). Of the eight species that were sold in more than 40% of the total
shops, seven were of the genus Dorcus. Dorcus curvidens, D. grandis, D. hopei and D. parryi
were sold under the same common name, “giant stag beetle”. None of them are included in the
2002 IUCN Red List (Anon., 2002a).

Countries and territories of origin

Beetles found on sale in Japan were labelled as originating from 25 countries or territories,
including Indonesia, India, Taiwan and Malaysia (see Table 2). A majority of beetles came
from countries in South and Southeast Asia, such as Indonesia, India and Malaysia. Beetles
from Oceania, North America, Central America, South America and Africa were also observed.

Beetles from Europe were not observed in this survey.
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Figure 2

Frequently-sold rhinoceros beetles and stag beetles, as observed during the survey
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Table 2

Countries and territories of origin of rhinoceros and stag beetles seen on sale

Lucanidae
Species name Labelled place of origin Number of shops  Proportion of all surveyed shops
Aegus laevicollis Papua New Guinea 1 2.5
Aegus laevicollis tamanukii Japan 1 2.5
Allotopus moellenkampi Malaysia 1 2.5
Allotopus rosenbergi Malaysia 2 5.0
Indonesia 3 7.5
Unknown 3 7.5
Cyclommatus elaphus Indonesia 1 2.5
Cyclommatus metallifer Malaysia 1 2.5
Nepal 1 2.5
Thailand 1 2.5
Indonesia 1 2.5
Unknown 6 15.0
Cyclommatus metallifer finae Indonesia 1 2.5
Cyclommatus mniszechi Taiwan 1 2.5
Cyclommatus zuberi Philippines 1 2.5
Dorcus alcides Philippines 1 2.5
Indonesia 7 17.5
Unknown 4 10.0
Dorcus antaeus Japan 1 2.5
China 8 20.0
Lao People’s Democratic Republic 10 25.0
Myanmar 17 42.5
Malaysia 19 47.5
Viet Nam 19 475
Bhutan 4 10.0
Philippines 1 2.5
Nepal 24 60.0
Thailand 14 35.0
Indonesia 1 2.5
India 27 67.5
Unknown 6 15.0
Dorcus arrowi Thailand 2 5.0
Dorcus bucephalus Indonesia 12 30.0
Unknown 10 25.0
Dorcus costatus Japan 2 5.0
Unknown 2 5.0
Dorcus curvidens North Korea 1 2.5
Japan 22 55.0
China 4 10.0
Taiwan 19 475
Lao People’s Democratic Republic 5 12.5
Myanmar 8 20.0
Viet Nam 9 22.5
Bhutan 6 15.0
Nepal 6 15.0
Thailand 9 22.5
Indonesia 2 5.0
India 11 27.5
Unknown 8 20.0
Dorcus eurycephalus Indonesia 1 2.5
Unknown 1 2.5
Dorcus grandis China 1 2.5
Taiwan 2 5.0
South Korea 1 2.5
Lao People’s Democratic Republic 12 30.0
Myanmar 1 2.5
Viet Nam 1 2.5
Unknown 5 12.5
Dorcus hopei China 14 35.0
Viet Nam 1 2.5
Indonesia 1 2.5
Unknown 7 17.5
Dorcus hyperion Myanmar 1 2.5
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Species name Labelled place of origin Number of shops  Proportion of all surveyed shops
Dorcus intermedius Unknown 1 25
Dorcus mineti Malaysia 1 2.5
Dorcus miwai Taiwan 1 2.5
Dorcus montivagus Japan 1 2.5
Dorcus parryi Malaysia 1 2.5
Philippines 1 2.5
Indonesia 3 7.5
Unknown 2 5.0
Dorcus schenklingi Taiwan 14 35.0
Lao People’s Democratic Republic 1 2.5
Unknown 4 10.0
Dorcus Taurus Indonesia 1 2.5
Dorcus thoracicus Indonesia 1 2.5
Dorcus titanus Malaysia 3 7.5
Viet Nam 1 2.5
Philippines 7 17.5
Thailand 1 2.5
Indonesia 17 42.5
Unknown 12 30.0
Dorcus titanus pilifer Japan 3 7.5
Dorcus titanus daitoensis Japan 1 2.5
Dorcus titanus okinoerabuensis ~ Japan 1 2.5
Dorcus titanus sakishimanus Japan 2 5.0
Dorcus tityus Thailand 1 2.5
Hexarthrius bowringi Unknown 1 2.5
Hexarthrius buqueti Indonesia 1 2.5
Hexarthrius howdeni Unknown 1 2.5
Hexarthrius mandibularis Philippines 2 5.0
Indonesia 1 25
Homoderus mellyi Congo (formerly Zaire) 2 5.0
Cameroon 2 5.0
Unknown 4 10.0
Lamprima adolphinae New Guinea Island 2 5.0
Indonesia 1 2.5
Unknown 5 12.5
Lamprima aurata Australia 1 2.5
Unknown 1 2.5
Lamprima latreillei Australia 1 2.5
Odontolabis alces Philippines 1 2.5
Unknown 1 2.5
Odontolabis femoralis Malaysia 1 2.5
Unknown 1 2.5
Phalacrognathus muelleri Papua New Guinea 1 2.5
New Guinea Island 1 2.5
Australia 15 375
Unknown 7 17.5
Prosopocoilus bison New Guinea Island 1 2.5
India/Myanmar 1 2.5
Prosopocoilus dissimilis Japan 1 2.5
Prosopocoilus dissimilis elegans ~ Unknown 1 2.5
Prosopocoilus dissimilis makinoi ~ Unknown 1 2.5
Prosopocoilus doesburgi Indonesia 1 2.5
Prosopocoilus fabricei Malaysia 1 2.5
Indonesia 1 25
Prosopocoilus giraffa Philippines 1 2.5
Indonesia 4 10.0
Unknown 4 10.0
Prosopocoilus javanus Indonesia 1 2.5
Prosopocoilus kannegieteri Indonesia 1 2.5
Prosopocoilus lateralis Unknown 1 2.5
Prosopocoilus lumawigi Philippines 1 2.5
Unknown 1 2.5
Prosopocoilus natalensis Tanzania 1 2.5
Prosopocoilus occipitalis Unknown 1 2.5
Prosopocoilus zebra Indonesia 2 5.0
Rhaetulus didieri Malaysia 1 2.5
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Dynastinae

Species name

Labelled place of origin

Number of shops

Proportion of all surveyed shops

Allomyrina pfeifferi
Chalcosoma atlas

Chalcosoma caucasus

Dynastes granti

Dynastes hercules

Dynastes hyllus
Dynastes neptunes
Eupatrorus birmanicus
Megasoma actaeon

Megasoma elephas

Xylotrupes gideon
Xylotrupes gideon pubescens

Malaysia

Philippines
Unknown
Malaysia
Indonesia
Unknown
United States
Unknown
South America
Columbia
Guadeloupe
Ecuador
Unknown
Mexico
Ecuador
Unknown
Peru
Ecuador
South America
Mexico
Unknown
Indonesia
Philippines

1

N — = W — = = =00~ = N — — = NN NN

2.5

5.0
5.0
5.0
5.0
5.0
2.5
2.5
2.5
5.0
2.5
17.5
20.0
2.5
5.0
2.5
2.5
2.5
5.0
7.5
2.5
2.5
5.0

As Table 2 shows, most beetles came from countries in Southeast Asia. The fact that beetles

from Europe were not found in the shops surveyed may be a consequence of the timing of the

survey: according to Dr. Kunio Araya (of Kyushu University), European beetles are most abun-

dant during the months of May and June (pers. comm. to TRAFFIC East Asia Japan, 16 July

2002).
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Relationship between price and size

The sizes and prices of rhinoceros and stag beetles were assessed for each declared country of
origin. The most highly priced were two Dorcus antaeus, one each from Myanmar and India.
Each was priced at JPY400 000 (USD3 344). The individual from Myanmar was labelled as
wild-captured and measured 77 mm. The size and the source of the stag beetle from India were
not listed. Another wild specimen of Dorcus antaeus, at 80 mm and from China, was priced at
JPY 300 000 (USD2 508). One from Bhutan, sized 83 mm, was priced at JPY280 000 (USD
2 341). The most highly-priced pair of beetles were Dorcus antaeus from Bhutan. They were
priced at JPY230 000 (USD1 923), measured 73 mm, and were claimed to be F1 specimens
(bred in captivity from wild parents). Another pair of the same species from Bhutan was priced
at JPY220 000 (USD1 839), sized 80 mm, with source unknown. The label stating the size of
the pair did not indicate whether the specimens were male or female, but it is assumed that they

were males.

The most expensive rhinoceros beetle was a Dynastes hercules priced JPY160 000 (USD1 338).
There was no indication of whether the price related to an individual or a pair.

The cheapest beetle was Cyclommatus metallifer, on sale for JPY400 (USD3) per male, while
the cheapest pair of beetles on sale were Dorcus bucephalus (65 mm, wild) and Dorcus parryi
(50 mm, wild) from Malaysia, both offered for JPY1 000 (USDS) per pair.

Table 3 shows the price ranges of the most popular rhinoceros and stag beetles. The table shows
that, in general, the price of an individual male is higher than that of a pair. The species with the
largest price range is Dorcus curvidens. The most expensive beetle of this species is 130 times
more expensive than the cheapest one. The prices ranged from JPY1 000 to 130 000 (USDS-
1087) for a single male individual. (The cheapest Dorcus curvidens was from Viet Nam, mea-
sured 64 mm, and was claimed to be an F1 specimen.) Dorcus antaeus had the second-largest
price range - JPY 4 500 to 400 000 (USD37-3 344).
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Table 3

Prices of the 10 most popular species of rhinoceros and stag beetles

Species Range of price (JPY) Range of price (USD) Number of individuals in sample
Above=individual Above=individual
Below=pair Below=pair

Dorcus antaeus 4 500~400 000 37.6~3 344.5 60
2 000~230 000 16.7~1923.1 51

Dorcus curvidens 1 000~130 000 8.4~1 087.0 58
3.000~60 000 25.1~501.7 28

Dorcus titanus 1 500~80 000 12.5~668.9 17
1 000~55 000 8.4~459.9 17

Phalacrognathus muelleri 12 000~48 000 100.3~401.3 5
3.000~48 000 25.1~401.3 12

Dorcus grandis 4 000~30 000 33.4~250.8 10
4 000~59 800 33.4~500 9

Dorcus hopei 3000~100 000 25.1~836.1 11
9 800~45 000 81.9~376.3 5

Dorcus bucephalus 2 500~25 900 20.9~216.6 9
3.000~15 000 25.1~125.4 9

Dorcus schenklingi 13 000~50 000 108.7~418.1 5
6 000~32 000 50.2~267.6 9

Dynastes hercules 8 000~62 000 66.9~518.4 5
15 000~55 000 125.4~459.9 7

Dorcus alcides 2 000~8 000 16.7~66.9 4
1 600~7 700 13.4~64.4 6

Native stag beetles

Native stag beetles were found for sale alongside exotic species during the market survey. Sales
of at least eight native species or sub-species were confirmed (Table 4). Of these, Dorcus curvi-
dens, D. titanus pilifer and D. titanus daitoensis are listed as Rare or Lower Risk in the Red Data
Books of the Ministry of Environment and of several prefectures (see http://www.

pref.okinawa.jp/okinawa_kankyo/rdb/code/rdb 1 wamei3.html).

Table 4

Native stag beetles on sale during the survey

Species name

Aegus laevicollis tamanukii
Dorcus curvidens

Dorcus titanus pilifer

Dorcus titanus daitoensis,
Dorcus titanus okinoerabuensis
Dorcus titanus sakishimanus
Prosopocoilus dissimilis elegans

Prosopocoilus dissimilis makinoi
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Species banned from export in their countries and territories of origin, seen on
sale during the survey

Nepal, Bhutan, India, and the Philippines ban all wild rhinoceros and stag beetles from export;
Taiwan has restrictions on two species of stag beetle. However, at least 23 individuals seen dur-
ing the market survey, declared as wild-caught, came from these countries and territories (The
number of shops in which individuals of these species, labelled as wild-caught, were seen is indi-
cated in brackets in the last column of Table 5.) Dorcus antaeus from India were found in 27 of
the 40 shops and 24 shops sold a species from Nepal.

Table 5

Species of rhinoceros and stag beetle, banned from export in their countries/territories of
origin, seen on sale during the survey

Species name

Claimed country or territory of origin

Number of shops selling this species
[Number of shops selling wild specimens]

Chalcosoma atlas
Cyclommatus metallifer
Cyclommatus zuberi
Dorcus alcides

Dorcus antaeus

Dorcus curvidens

Dorcus grandis

Dorcus schenklingi
Dorcus parryi

Dorcus titanus
Hexarthrius mandibularis
Odontolabis alces
Prosopocoilus giraffa
Prosopocoilus lumawigi

Xylotrupes gideon pubescens

Philippines
Nepal
Philippines
Philippines
India
Nepal
Bhutan
Philippines
India
Nepal
Bhutan
Taiwan
Taiwan
Taiwan
Philippines
Philippines
Philippines*
Philippines
Philippines
Philippines
Philippines

2[1]

1 [Unknown]
1 [Unknown]
1 [Unknown]
27 (1]

24 3]

410]

1[1]

11[3]

6[1]

6[1]

19 [1]

2[1]

14 [1]

1[1]

713]

2[2]
1[Unknown]
1[Unknown]
11]

2[2]

Note : *Although the country of origin was claimed to be the Philippines, this species does not occur in the Philippines.

Exotic species barred from import

Species barred from import by the PPL were found in some shops. Table 6 shows these, togeth-
er with the declared country of origin. Each of the specimens was on sale in a separate shop.

Among these import-restricted species, the law clearly recognizes Xylotrupes gideon as a pest.
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Table 6

Species barred from import by the Plant Protection

Law seen on sale during the survey

Species name

Claimed country of origin

Cyclommatus zuberi
Eupatorus birmanicus
Hexarthrius bowringi
Hexarthrius howdeni
Lamprima letreillei
Prosopocoilus doesburgi
Prosopocoilus kannegieteri
Prosopocoilus natalensis
Xylotrupes gideon

Xylotrupes gideon pubescens

Philippines
Unknown
Unknown
Unknown
Australia
Indonesia
Indonesia
Tanzania
Indonesia

Philippines

Table A

Restricted exotic species of flower beetles and scarab beetles

The survey extended to monitoring sales of exotic flower beetles and scarab beetles restrict-
ed by the PPL. Flower beetles belong to the sub-family Cetoniianae or Euchirinae of family
Scarabaeidae, to which rhinoceros beetles belong as well. During the market survey, exotic
flower beetles were noted as coming primarily from Africa and Southeast Asia, especially

the former. Table A records specimens of exotic flower beetles observed during the survey.

Species of flower beetles on the Japanese market

Species name

Claimed country of origin

Chelorrhina polyphemus
Mecynorhina polyphemus
Cheirotonus sp.
Dicranorrhina derbyana
Megalorhina harrisi

Goliathus goliatus

Mecynorhina kraatzi
Mecynorthina torquata ugandensis
Dicranorrhina micans
Mecynorhina oberthuri
Jumnos ruckeri

Plusiotis sp.

Fornasinius fornasinii
Dicronocephalus wallichii
Chelorrhina savagei
Eudicella gralli hubini
Eudicella schulzeorum

Stephanorrhina princeps

Ranzania bertloni

Congo (formerly Zaire)
Congo (formerly Zaire)
Thailand

Zimbabwe

Unknown

Congo (formerly Zaire)
Cameroon

Unknown

Congo (formerly Zaire)
Congo (formerly Zaire)
Tanzania

Thailand

Ecuador

Unknown

Unknown

Congo (formerly Zaire)
Congo (formerly Zaire)
Cameroon

Congo (formerly Zaire)
Malawi

Tanzania

Zimbabwe
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Imports of rhinoceros and stag beetles to Japan

The Customs Office does not keep statistics on imports of live rhinoceros and stag beetles. As
previously explained, importers are requested to submit, under the PPL, an “Application for
insect import confirmation”, but this is not mandatory and species already identified as “non-
pests” can be imported without submission of an application. Furthermore, species that occur
naturally in Japan, such as Dorcus curvidens and Dorcus titanus, are not subject to the PPL and
therefore a Customs application is not necessary for importation of these species either. The sta-
tistics compiled by the Plant Protection Stations are the only data available that give an overview
of the imports of rhinoceros and stag beetles and these are the data on which this section of the
report is based.

Japan imported at least 752 932 rhinoceros and stag beetles, of 87 species, in 2000 and 2001 -
70 005 in 2000 and 682 927 and 2001 (Table 7). It must be noted, however, that statistical data
from the Kobe and Yokohama Plant Protection Stations are not available for the year 2000, and
that Kobe provided two-thirds of the beetle imports for 2001. It can therefore be assumed that
beetle imports in 2000 were actually much higher than shown in Table 7.

Table 7

Imports of rhinoceros and stag beetles to Japan, 2000-2001, as reported to Plant Protection Stations

Year
Species Plant protection station Total
2000 2001
Yokohama Not available 39878 39878
Kobe Not available 190 334 190 334
Nagoya 4828 24072 28 900
Rhinoceros beetles
Moji 34612 64514 99 126
Naha 44 0 44
Total 39 484 318 798 358 282
Yokohama Not available 65615 65615
Kobe Not available 258 349 258 349
Nagoya 13 062 26 966 40 028
Stag beetles .
Moji 17 459 13199 30658
Naha 0 0 0
Total 30521 364 129 394 650
Rhinoceros beetles and stag beetles Total 70 005 682 927 752 932

Source: Plant Protection Stations import records (Yokohama, Kobe, Nagoya, Moji and Naha), 2000, 2001

The most popular species imported in 2001 were Chalcosoma atlas (204 417 individuals),
Dorcus titanus (105 440 individuals), Chalcosoma caucasus (67 632 individuals) and Dorcus
alcides (57 113 individuals) (Annex 1). The principal countries of origin for imported beetles
recorded were Indonesia, the Philippines, and Thailand: in 2001, Japan imported 435 179 rhi-
noceros and stag beetles from Indonesia (63.7% of total reported imports), 98 845 from the
Philippines (14.5%) and 73 813 from Thailand (10.8%). According to the Plant Protection
Stations at Naha, Moji, and Nagoya, the most common method of importation was by transport

in hand luggage, air cargo and mail.

62 A SURVEY OF THE RHINOCEROS BEETLE AND STAG BEETLE MARKET IN JAPAN



Effects on domestic eco-systems

Exotic species can damage the eco-systems of native species. Before the breeding of exotic
species became a widespread hobby in Japan, breeding domestic species, especially Dorcus
curvidens, was a popular hobby. Wild-caught individuals were highly priced, causing over-col-
lection and over-breeding, which eventually led to the release of captive-bred individuals. It is
feared that this, in turn, may lead to the destruction of regional diversity in Japan’s rhinoceros
and stag beetles, as captive-bred individuals are often released far from their natural area of dis-
tribution (Goka, 2002). Similarly, exotic species can destroy the variation within domestic
species, and this is more likely to occur with the introduction of exotic species to Japan (Araya,
2002a). Araya points out that exotic species imported may well become established in Japanese
habitats, leading to a growth in their populations within Japan. Furthermore, adults of exotic
species may compete with native species for food, such as tree sap or, in the case of larvae, for
rotten wood and compost (Araya, 2000b). It is also possible that exotic species imported may
consume the larvae of native species (Araya, 2000b).

Goka points out that the following ecological problems may arise as a result of the trade in rhi-
noceros and stag beetles for pets.
® The over-collection of beetles in popular areas, because individuals from some areas are
more highly priced than individuals in other areas.
® Environmental destruction of coppice areas, as result of collection of the beetles.
® T oss of regional and genetic characteristic, owing to the release of captive-bred in-
dividuals.
® Disturbance of genetic composition, either by unintentional hybridization of escaped
exotic and native species or by intentional hybridization in captivity.

® Invasion and spread of parasites attached to imported rhinoceros and stag beetles.

In addition, Araya points out that:
® Some species presently authorized for import by the PPL may be potential pest animals.
® If released into the wild, exotic species may fight for territory with native species,

resulting in reduced distribution area for native species.
Goka conducted breeding experiments which confirmed that exotic and native species of Dorcus
curvidens and Dorcus titanus are able to hybridize. He points outs that, if some exotic species
succeed in settling in wide areas of Japan in the wild, it is likely that they will disturb the genetic

composition of native species.

Goka, through DNA analysis of native specimens of Dorcus titanus pilifer from various parts of
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Japan, found that the species has distinct regional characteristics (Goka and Kojima, 2002). It is
hypothesized that two types of Dorcus titanus pilifer, one originating from the Korean peninsula
and the other from Taiwan and other southern areas, inter-bred to become the present native
Japanese Dorcus titanus pilifer (Kojima, 1999, 2000). At the same time, individuals of this
species in the Nansei Islands evolved in their own distinct manner, giving them regional charac-
teristics and making them a different subspecies altogether (Goka, pers. comm. to TRAFFIC
East Asia-Japan, 9 July 2002). The different characters of the various regional groups of Dorcus
titanus pilifer themselves constitute a historical artefact of the evolution of Japan (Goka and
Kojima, 2002). Researchers fear that the valued regional characteristics of this species could be
quickly lost through hybridization with imported species and, for the reasons outlined above,
Goka has indicated that if exotic species of stag beetles are sold freely in shops in Japan, it is

highly likely that native species will be severely effected (Goka and Kojima, 2002).

In December 2001, TRAFFIC sent out questionnaires to 40 museums that handle insects. The
purpose was to investigate the number of cases of exotic rhinoceros and stag beetles found in the
wild and to ask whether or not unknown species were brought to museums for identification.
The museums were asked to reply with reference to cases occurring between October 1999 and
the end of December 2001. Forty replies were received. Table 9 shows the results of the ques-
tionnaires, along with reference to several other cases of exotic species found in the wild (Araya,
pers. comm. to TRAFFIC East Asia-Japan, 16 July 2002). Since 1999, at least 30 specimens of
exotic species of rhinoceros and stag beetles (excluding Oryctes rhinoceros) were found outside
captivity. (The two cases of Oryctes rhinoceros, found in Kyoto, are excluded because this
species can be found in Nansei archipelago in Japan.) Chalcosoma atlas, Chalcosoma caucasus

and Dorcus titanus titanus were the species most frequently found outside captivity.

There may be more cases of Dorcus curvidens and Dorcus titanus surviving outside captivity.
These species are inconspicuous because of their body colour and their niches are similar to
those of native species (Goka, pers. comm. to TRAFFIC East Asia-Japan, 9 July 2002). In most
cases, the specimens reported were mature males. The characteristics of rhinoceros and stag
beetles can be seen clearly in males; females appear similar and are difficult to distinguish to

species level.

Invasion of the domestic eco-system and the effect of exotics on domestic species must be moni-
tored carefully (Araya, pers. comm., 16 July 2002). Preventive measures against invasive
species are under consideration in the New National Strategy of Japan on Biological Diversity
and strategic measures are being discussed (Anon., 2002d). Likewise, the Entomological
Society, the Japanese Society of Coleopterology, the Japan Coleopterological Society and the
Japanese Society of Syntematic Entomology made a request to the Minister for the Environment,
on 25 December 2002, that the MOE should establish a system to prevent invasive species.
However, since it is known that exotic species have already been found outside captivity, the

possibility of these exotic species eventually becoming invasive already exists and is quite real.
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Table 9

Exotic rhinoceros and stag beetles found outside captivity in Japan

S e Assumed a.re.a/ Male/ Size (.)bserved Place beetles Observed  Condition
Place of origin Female site found date when found

Chalcosoma atlas Southeast Asia Male Unknown  Miyagi Prefecture ~ City 2001, July  Alive
Chalcosoma atlas Mindanao, Philippines  Male 80mm Aichi Prefecture  City 2001, July  Alive
Chalcosoma atlas Southeast Asia Male . Aichi Prefecture - 2001, Sept ~ Alive
Chalcosoma atlas - Male - Tokyo Prefecture ~ Unknown 2001, July  Alive
Chalcosoma caucasus Southeast Asia Male 10cm Tochigi Prefecture  Natural forests 2000, July  Alive
Chalcosoma caucasus Southeast Asia Male Unknown Fukuoka Prefecture  Wet land 2001, Aug  Dead
Chalcosoma caucasus Southeast Asia Male - Tochigi Prefecture ~ City 2001, July  Alive
Dorcus bucephalus Java, Indonesia Male Unknown  Tokushima Prefecture ~ Residential Area, Suburb 1999, Summer ~ Alive(assumed)
Dorcus sp. . Male Estimated 8cm  Hyogo Prefecture ~ — 2000, July  Alive
Oryctes rhinoceros - Female 43mm Kyoto Prefecture ~ City 2001, July  Alive
Oryctes rhinoceros - Male - Kyoto Prefecture ~ — 2001, July  Alive
Xylotrupes gideon Southeast Asia Male 3cm Yamanashi Prefecture  Park 2001, July  Alive
Lamprima adolphinae New Guinea Male - Shikoku District (assumed) - City 2001 Alive
Odontolabis siva Southeast Asia Male 80mm Aichi Prefecture  City 1999, August ~ Alive
Phalacrognathus muelleri August Male Unknown  Tokushima Prefecture ~ City 2001, June  Alive

Note : — in this table indicate "no data available". Source: Data from TRAFFIC East Asia-Japan questionnaire survey
St Assumed a're.a/ (?bserved Place beetles Observed Condition

Place of origin site found date when found

Chalcosoma atlas Southeast Asia Okinawa Prefecture City 2001, Feb. Dead
Chalcosoma atlas Southeast Asia Kanagawa Prefecture University Campus 2001, Summer Unknown
Chalcosoma atlas Southeast Asia Kumamoto Prefecture - 2002, June Unknown
Eupatorus sp. Southeast Asia Okinawa Prefecture Outdoor light 2001, Summer Unknown
Cyclommatus metallifer Indonesia Yamanashi Prefecture - 2001, Summer Unknown
Dorcus alcides Indonesia Yamanashi Prefecture - 2001, Summer Unknown
Dorcus antaeus Southeast Asia to South Asia  Shiga Prefecture Forest by a river 2001, Summer  Several beetles found
Dorcus grandis China? The border of Kanagawa, Yamanashi  Mountain 2001, June Dead
Dorcus hopei China? Yamanashi Prefecture - 2001, Summer Alive
Dorcus titanus palawanicus ~ Palawan Wakayama Prefecture Forest 2000, July Alive
Dorcus titanus titanus? Sumatra Saitama Prefecture Outdoor light 2001, Summer Alive
Dorcus titanus titanus Sumatra Kanagawa Prefecture Forest in suburb area 2002, May or June ~ Alive
Dorcus titanus titanus Sumatra Kanagawa Prefecture Forest in suburb area 2002, May or June ~ Alive
Dorcus titanus titanus Sumatra Kanagawa Prefecture Forest in suburb area 2002, May or June ~ Alive
Dorcus velutinus Indonesia Hyogo Park 2001, July Alive

Note : — in this table indicate "no data available". Source: Data from Araya, pers. comm., 16 July 2002
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DISCUSSION AND CONCLUSIONS

In recent years, breeding rhinoceros and stag beetles has become a popular hobby owing to the
development of advanced breeding techniques for beetles. Many people are interested in breed-
ing beetles and enjoying the unique characteristics of different species, both native and exotic.
The demands of these hobbyists might lead to more and more species being recognized as “non-
pest species” by the PPL. The quantity of rhinoceros and stag beetles imported seems to be

growing.

In 2001, Japan imported at least 680 000 rhinoceros and stag beetles. Chalcosoma atlas
(204 000 specimens), Dorcus titanus (105 000 specimens) and Chalcosoma caucasus (68 000
specimens), were the most popular species imported, in terms of quantity. Indonesia, the
Philippines and Thailand were the principal countries of origin from which the rhinoceros and
stag beetles were imported. In 2001, Japan imported at least 435 000 specimens from Indonesia,
which was the equivalent of about 63.7% of all rhinoceros and stag beetle imports to Japan in
2001. However, accurate data for imports to species level do not exist and, without these, trends

cannot be deciphered.

Confusion over scientific names is a definite problem; some sub-species of Dorcus curvidens,
for example, are often not recognized. It is necessary to establish a method of classification for

these species, or else to consider conservation measures at the genus level.

Three main areas for consideration and action emerged from this survey, as outlined below.

The catch and export situation in range States

In several Asian nations, species of rhinoceros and stag beetle are protected and thus not autho-
rized for export. Indonesia and Malaysia (Sabah and Sarawak) have prohibited the removal of
wild animals from their natural habitat without permission and legal documentation. Nepal,
India, Bhutan and the Philippines restrict the export of all wild-caught specimens of rhinoceros
or stag beetle, while Taiwan has regulations for two Lucanidae species. However, during this
survey, 23 wild-caught specimens of rhinoceros and stag beetle from Bhutan, India, Nepal and
the Philippines were found on sale. This indicates the illegal export of these beetles from their
countries of origin. Japanese citizens have been prosecuted for allegedly trying to export beetles

illegally from Nepal and the Philippines.

Domestic enforcement

Species of rhinoceros and stag beetle not authorized for import by the PPL (as of 20 June 2002)
were found on the Japanese market. Sales of exotic flower beetles were also confirmed. These
beetles are likely to have been imported in violation of the PPL - and without quarantine screen-
ing. For example, the one species of rhinoceros beetle Xylotrupes gideon is a species strictly
banned from import and the PPL clearly lists this species as an agricultural pest. The Plant

Protection Stations should take measures to upgrade their screening procedures.
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Impact on native ecology

Biologists believe that exotic species may establish and spread within Japan’s eco-systems
(Araya, 2002b). They, and others, indicate there is reason to believe that extensive trade of
native and exotic species of rhinoceros and stag beetles will ultimately damage Japan’s native
biodiversity. Heavy trade in the beetles could disrupt the genetic composition of native rhinocer-
os and stag beetles and, as a result, the beetles may eventually lose their regional characteristics,
leading to a loss of balance in biodiversity. Remote islands, for example, have evolved unique
eco-systems, providing habitats to species unique to the area. These species are of great biologi-
cal value yet are at risk from unregulated trade and breeding of rhinoceros and stag beetles.
Although the risk from invasive beetle species is not clear and may require a long time to evalu-
ate, there is justification for taking “rapid action to prevent the introduction of potential alien
invasives, even if there is scientific uncertainty about the long-term outcomes of the potential
alien invasion”, according to the JUCN Guidelines for the Prevention of Biodiversity Loss
Caused by Alien Invasive Species (2000) (Section 5, Prevention and introductions, 5.1 Guiding
Principles).

At present there is no national law that can prevent this potential damage to domestic stag and
rhinoceros beetles. The Yanbaru Long-armed Scarab Cheirotonus jambar is the only species
protected by the LCES. Although various municipal governments have their Red Data Books,
the species listed do not benefit from protective measures, such as limits on collection and trade.
Dorcus curvidens and Dorcus titanus are listed in several prefectural Red Data Books, for exam-
ple, but no measures are taken to protect these species. At the same time, species that are listed
as pests in their countries of origin are authorized for import under Japan’s PPL, yet these
species could become pests in Japan for, although the PPL aims to protect plants valuable for
domestic agriculture from various exotic pests, it does not attempt to prevent the introduction of
exotic animals and plants that are potentially harmful to Japan’s eco-systems. However, in reali-
ty, healthy agriculture is secured by a healthy eco-system. As there is no law to prevent the
importation of species that could disrupt the native eco-system, the PPL should extend its cover
beyond the protection of domestic agriculture, to restrict imports of species that are a possible
menace to the eco-systems. It would be advisable to provide opportunities for study and discus-
sion to discuss the establishment of import authorization standards, both for species that are
authorized, and for species yet to be authorized for imports, among knowledgeable individuals,
including amateur breeders and traders. It is important to protect individual species at risk, as

well as to protect their eco-systems as a whole, and insects are no exception to this philosophy.
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Many amateur breeders are not aware that some species of rhinoceros and stag beetles are smug-
gled into the country in contravention of the PPL. Moreover, such breeders often do not appre-
ciate that their actions may have a great influence on the eco-system. Many hybridize native and
exotic species to achieve enhanced beauty or size, and then release exotic species into the wild,
without knowing or understanding the importance of biodiversity. At present, there is no law
prohibiting the hybridization of exotic and native beetles, nor the releasing of exotic beetles.
This lack of information and/or awareness should be addressed immediately by the agencies con-
cerned, so that traders cease selling restricted species of beetle and so that amateur breeders are
advised not to buy these species.

Hercules Rhinoceros Beetles
Credit : Kouichi Wada
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RECOMMENDATIONS

TRAFFIC submits the following proposals to the ministries and agencies concerned, in the

hopes of improving the present situation.

® Establish a system that can handle detailed beetle import data, where species
are described to at least genus level.
To construct appropriate, concrete responses to problems associated with the import of rhinocer-
os beetles and stag beetles, it is first necessary to understand the details of species and their
imports. It is advisable that Customs, at the time of import, record the species, quantity and
country or territory of origin for rhinoceros and stag beetles. In addition, owing to taxonomic
difficulties and problems in identifying species, an agreed system of classification should be
defined. The possibility of using biological methods, such as DNA identification, should also be

discussed.

® Strictly enforce the current law.
The Plant Protection Stations should take a broader interpretation of the phrase “quarantine detri-
mental animal”. Regulations on unauthorized species should be strictly enforced, whether the

species is found at a port of entry or already within Japan.

® Establish a committee, comprised of specialists, for authorization of imports.
The Plant Protection Station should establish a committee to examine species authorized for
import, not only to protect domestic agriculture from detrimental animals but also to protect

Japan’s biodiversity.

® Discuss to classify Dorcus curvidens, Dorcus titanus, and other Japanese
island sub-species as “national endangered species of wild fauna and flora”
under the Law for the Conservation of Endangered Species of Wild Fauna
and Flora.

These species are under heavy pressure from collection and are also at risk of genetic disruption.

These classifications of these species as “national endangered species of wild fauna and flora”

should protect them from collection and sale.

® |nstitute a comprehensive law to protect native biodiversity in Japan.

The only law currently concerned with import of rhinoceros and stag beetles is the PPL. This
law cannot be expected to provide strict control over imports of beetles. As discussed in the
New National Strategy of Japan on Biological Diversity (Anon., 2002d), there is an urgent need
for a strategy to protect Japan’s native biodiversity from the threat of exotic species. The law
should restrict exotic species and regulate hybridization of domestic beetles and exotics
species/sub-species. The Ministry of Environment should introduce new legislation, according to
which the importation of species that may damage native biodiversity can be restricted through
the BEL.
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® Enhance public awareness among stakeholders

The MOE should help to raise public awareness among amateur breeders. Amateur breeders
should be told about the possible influence of exotic species on the native eco-system, namely
the possibility of jeopardizing the genetic purity of domestic species through hybridization with
exotic species, either deliberately, or through the release of exotic species into the wild. It is
desirable that these breeders become supporters of species conservation. Magazines and insect
shops should help educate their readers and clients about the value of biodiversity protection.
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ANNEXES

Annex 1
Quantities of beetles imported, as recorded by Plant Protection Stations
Kind of beetle  Scientific name 2001
Rhinoceros -
Rhinoceros Augosoma centaurus 66
Rhinoceros Chalcosoma atlas 204 417
Rhinoceros Chalcosoma caucasus 67 632
Rhinoceros Chalcosoma moellenkampi 1968
Rhinoceros Dynastes granti 614
Rhinoceros Dynastes hercules 5848
Rhinoceros Dynastes neptunus 2138
Rhinoceros Eupatorus gracilicornis 18 649
Rhinoceros Eupatorus pan 51
Rhinoceros Eupatorus siamensis 2150
Rhinoceros Golofa porteri 1848
Rhinoceros Megasoma actaeon 644
Rhinoceros Megasoma elephas 515
Rhinoceros Megasoma mars 66
Rhinoceros Trichogomphus martabani 12189
Rhinoceros Xylotrupes gideon 3
Stag Lucanidae sp -
Stag Lucanidae sp 15
Stag Allotopus moellenkampi 1258
Stag Allotopus rosenbergi 7693
Stag Chiasognathus granti 766
Stag Cyclommatus metallifer 16 868
Stag Dorcus alcides 57113
Stag Dorcus antaeus 13872
Stag Dorcus arrowi 1006
Stag Dorcus bucephalus 37578
Stag Dorcus curvidens 30 404
Stag Dorcus eurycephalus 2116
Stag Dorcus gracilicornis 143
Stag Dorcus grandis 300
Stag Dorcus grandis =curvidens -
Stag Dorcus grandis=D. hopei 2 866
Stag Dorcus intermedius 50
Stag Dorcus mirabilis 63
Stag Dorcus miwai 6
Stag Dorcus montivagus 1
Stag Dorcus nepalensis 40
Stag Dorcus parryi 1629
Stag Dorcus parryi =curvidens —
Stag Dorcus rama 162
Stag Dorcus reichei 409
Stag Dorcus rubrofemoratus 711
Stag Dorcus schenklingi 12
Stag Dorcus taurus 1026
Stag Dorcus thoracicus 214
Stag Dorcus titanus 105 440
Stag Dorcus tityus 1303
Stag Dorcus yamadai 4
Stag Dorsus gracilicornis 29
Stag Hexarthrius buqueti 10112
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Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag
Stag

Hexarthrius deyrollei
Hexarthrius mandibularis
Hexarthrius parryi

Hexarthrius parryi=H. deyrollei
Hexarthrius rhinoceros
Homoderus gladiator

Lamprima adolphinae
Lamprima aurata

Lucanus cantori

Lucanus cervus

Lucanus hermani

Lucanus lunifer

Lucanus maculifemoratus
Lucanus villosus

Mesotopus tarandus

Neolucanus maximus
Odontolabis alces

Odontolabis celebensis
Odontolabis celebensis=dalmanni celebensis
Odontolabis dalmanni
Odontolabis dalmanni=dalmanni celebensis
Odontolabis femoralis
Odontolabis siva

Odontolabis stevensi
Phalacrognathus muelleri
Prosopocoilus angularis
Prosopocoilus astacoides
Prosopocoilus astacoides=javanus
Prosopocoilus biason
Prosopocoilus biplagiatus
Prosopocoilus bison
Prosopocoilus Buddha
Prosopocoilus Confucius
Prosopocoilus decipiens
Prosopocoilus fabricei
Prosopocoilus giraffa
Prosopocoilus inclinatus
Prosopocoilus jacanus=P. astacoides
Prosopocoilus javanus
Prosopocoilus lateralis
Prosopocoilus lumawigi
Prosopocoilus muelleri
Prosopocoilus occipitalis
Prosopocoilus zebra

Rhaetulus didieri

Rhaetulus speciosus

Rhaetus westwoodi

Streptocerus speciosus

160
1874
5251
1529

204
7333
366
358
183

52
265

728
366
7017
3468

6 049

3724

5816

44
539

141
25
134
93
20

2108
8929
35
1192
2366
409
1117
160
4645
2216
601
1039
78
268

Note : — in this table indicate "no data available". Source: Plant Protection Stations at Yokohama, Nagoya, Kobe, Moji and Naha.
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