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70~80%% AA|Sh= E BFTOE, vith &8 A9’ A BE A4
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ﬁl‘%A]’_l’(Cerambucidae)ﬂ'?

2R x|

=2 IHCerambycidae) = AYEE-FIA 0 7 X525 (Arthropoda) S
o] A7 Hexapoda) 257 (Insecta) @HH & =-(Coleoptera) 21 #/37}
(Chrysomeloidea)ol] Z31= 3 T}, family) o]}, & Fjof] Lah= = o)
Fio] 71 gFol7t o] g YWY (English common name) O 2=

longhorned beetle, longicorn beetle’©]2}aL g}

Sy
A AAH o= P2l = oF 40005:(8, genus) O]/ 38,0000 (i,
species)©] H %] THLingafelter, 2015), Fol| = 32200 &, Ykoj=
96007 =, FHFE (3, Baholl= 356F0] B H AT 5, 2015), 815
AIR= SR B A} w2 F o R B 2 e
& zh= B2 70)7) % S HAmett, 1963),

ol

010

Of2Ksubfamily) 2 M|AH|

Linsley (1961)= 3}543Z Aseminae, Cerambycinae, Lamiinae,
Lepturinae, Parandrinae, Prioninae, Spondylinae 77| o}}2 G251t}
O]% Gresiitt etal. (1970)2 77} o}l Philinae S TJ3}] 87} o}k=
w9k

Lobanov ezal, (1981)2 Necydalinae E Blato] % 97 o}z L2315t}
Svacha®} Danilevsky (1987)% 3F54HZ Anoplodermatidac,
Oxypertidae, Vesperidae, Distennidae, Cerambycidae S7l| -2 E7381,

SFeail oh 87 otz BRakgrt

Ozdikmen (2008)& Danilevsky (1979)7} A|9FsF ApatophyseinacE
Dorcasominae 2 F<EAZ ]

Bouchard ezal. 2011)2 DAL I} (amily name)S L OFPAA] 3

011



E43= 97) o} (Parandrinae, Prioninae, Lepturinae, Spondylinae, Necydalinae,
Dorcasominae, Apatophyseinae, Cerambycinae, Lamiinae) . = E] 6‘}-93\\:}-.

74 F+ F&(Svacha and Lawrence, 2014)0 A= 87) o} (Prioninac,
Parandrinae, Dorcasominae, Cerambycinae, Spondylinae, Necydalinae, Lepturinae,
Lamiinae) 2 42|31t}

A 2ol o] F 67) o} 2 TE s 20} T Disteniinac), EF
20} (Prioninac), S15-220FHCerambycinae), 737 315-2~0 FH(Spondylinac),
W5 40} 3} (Necydalinae), 2281540} (Lepturinae), B350}t

(Lamiinae)” ]‘ Ejl-‘:"] 01 %]\E]'

ron

F=2AH 5= A 1K Cerambycidae) Ot2Ksubfamily) £5 ZAE

-

. 28(mandible)2 0HE 6t Z2E4-E(maxillary palpus)

DFX|2F OFC] SHEFQ BZSGIT oo . BEHSAONHLamiinae)
1. 2SS US HOHT, K2 EAY DIX[2 OIC| YEHS HEHE BYOICE w-vovvevev 2

2. Y7ESH(pronotum) EH|= 2 7t2 §7|40] UL, - E5H=20tHPrioninae)
2'. gy[g_gg éﬁoﬂ% 7_|r7(|_| 7|.i gj])lilm C.?-IA|:|- .............................................................. 3
3. DX (elytra)= E215] &1, S97H(hind wing) Lt

)§3|x| %rE |- ............................................................... téigl.%_)_\_orp_}(Necyda“nae)
3. HR|DH= 25 (abdomen) HEES FX[0HUR ZO w7 AT

L L O[T 0000000000000 4

4. SISV 1A290] @11, 571715 ST (mesonotum) 2SI
BRG] QHELE, ovvvreeomseeisios e 5= A0}2KCerambycinae)

4. %JEUH 1A2m|i0| 9,\'1, %?_[-7 ggﬂl_.} l:}__{'%]ﬂ-% _E_E|E|0-| QAI|:|- .................................... 5
5. 02|z AZO = MHE0] QL1 Hi(compound eye) FIZ Q2 FOFEICE
G50|(antenna) 2¢1M OHC| Z0|= ZECHZX| @I}, oo 55 A0 Lepturinae)

5. H2l= B, T FRCR SOKIA| b=t AEstsas MeletHE 52

CIS0| 2810 Ot Z20|= %El:f ZULCE v ?:.*’Sﬂ%iOhKSpondylinae)

o1 *Ohbayashi and Niisato, 2007 &%=
1

ol

ron

KA SHS AT} GITAKRE)
At sFsaaol] B 18861 Kolber} H2= Whugic). 1 5
o] gxke] AFE 3l 2015'd7F4] FREEOA = 60} subfamilies)
356Z(species) ©] L] FTHHan, 2015, Jang ezal., 2015).

Kolbe (1886)+= Sr&A] {Archiv  fitr Namrg>°ﬂ/\1 rBeitrag zur kentniss der
Coleopteren Fauna Koreas 2= A5 2 Gottscheol] 2J3)] FAk~A1&-
oA ANHE T 1658 WFag T, TFANE 1 A& (Lamiomimus
Kolbe), 4 AZ=(Lamiomimus gottschei Kolbe, Hesperophanes flavopubescens Kolbe,
Moechotypa fulginosa Kolbe, Rhytidoderaintegra Kolbe), 1 AVXHZF(Barocera rubus
Linnaeus var. coreana Kolbe) ©] 3]0 Qlt}, o] Ganglbauer (1887),
Bates (1888), Reitter (1895), Sharp (1905), Pic (1912)0] T}<=2] 4153} 1]
71555 wEsIT

A ZA7711910~1945)olli= TR D SxpE0] I Shadhias A
T 15 E Okamoto (1927)%= 3 A1, 38 < &= w]7]=
& z3slo] bRt slsay) & 98FS WESEIIT) Saito (1932)
Nolsat 18 F2] 3= n)7]55-S axsisirt. 1930
TR S eQl AR 254 Bl Y siatso] AE %19
SFATH=EA, 1962).

Z8A3(1905~1971)2 1930 A tHH-E 1950 A th7HA] Sh=4kzaih sl
2ol thgk B7-8H4 A5 Fste] B =18 2 oS e ekd
kot EFSHR AAIE FESIith B (1946)0] WD

o At Sk F 25 A FF AmE (5 DAy

hud

rlr
>
f
-

|

o
M

i

A= Aoy W A19469 7170 5E 244 s AT} 7150] ATl 2



3lo] 71 R FRP) B e St - 24 24}
9} o] T RTHE A8k wy|gong B2 HAFe]. ..
o] =& Aol 231 FF 0|t} sleae 1940dul7HA] SleaElal
BT 19500l SO1 27N SRa 2 2o0]7] AL,

ok 2EA (1961)L Shead e E gy shbeo) 7|E2d 2
Foll thell 17, =7, sFol™, AHA, FU(deh Hehe] E3A]
Ang AejBr 1 ok a9l 19620 FREAL sl (i)

T

K

rn

o] A7ALE LRSI
ZHA] 0]F 0]4K1(1923~2008)= FAAfe] B9l Lpn)FuRut ohg} Sl
Afrol] gk I =S v SRS 53] 1980w e]l Aol

Fead 2578% B o= n71E55E Barsilt) o3 Algs

ol

S nlEko 2 1987\ ol = 29252 A7l Mtk sls A0k Hih
5 RS o] e A SFeiE TR B A

Qutol 7] A12] 3L H 0 ST

014

st S8t

o e : SR E e . SR
=0l=20t2Prioninae) 5 5 4 4
£5l=20t2Lepturinae) 33 58 31 71
AEsk=4012HSpondylinae) 7 8 6 10
Hk=20tKNecydalinae) 1 2 1 1
SHs A0 Cerambycinae) 53 109 37 81
Z5k=A0t Lamiinae) 71 144 48 105
A 170 326 127 272

Jangetal., 2015; 2Han, 2015

Skt 450 HWE SH(H S, 2015)

3|6
2
in|
ajn
o
N
w
=
o 1o

{2 SR E

A, 28 Of| Z0|= LHE Ot 20 36k 32

=

Ef 120 mmO |0l 0|27 |77FX] TSI, &2
EICt BS0l= Th7H 11~120t]

Zto =
y ET O

oA

= A

S0| Z07HER=2 20| ZEFHOIC}. 2= AV IESE A1 22 EEOHH,

2C0h S0 G H

OlM 2EUS T 3% 7FEAII7t EEEIUL 2A7HE2 HAIE

W TSI 0] M2t At Z0[7} chac,

0f

=
AT

IH=T 71 HE) 7}
5]
ALIaNe

70O =[H

HiTT =
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Z&(mandible)
<5 7 < CIS0] 38N Ot
: (3rd antennal segment)

\’\ & / } & (pedicel)
oirtz| A= 'L.’ @ \‘A 71E(scape)

I

LI

o\

v/
&,
Al
)

(compound
(fore leg) eSe) ' Hz|(head)
‘_/ O O optasT
(pronotum)
I )

- (scutellum)

|

Ed e
(mid leg)

/),1 \(\
4

I SN

(elytra)
Sicta|
N
A

(hind leg)\
[

Bl 2l Sl 8OISE) (U 5, 2018)

016

meere (X AON
42 BHOIA A

(maxillary palpus)
0 fz\ H=T O

N \ /e .
S(gula) FL‘k % "L‘- \‘ %7%;?;: palpus)

(prosternal process)

ks ) sens
\ FIEHEH
(prosternum) ‘\ S a’/ﬁ (mesepimeron)
| [T F2WIBEHET|

b lAamTt
SrEET '\5 (mesosternal process)
(mesosternum) 77 T
WiEEEM
(metepisternum)
EEH SETIA
(metasternum) (tibial spur)
7|E(coxa)
& (trochanter)
E[E(femure)

SR Z=(tibia)

(sternite)

2 (tarsus)

/
iy .
4

=4 5 e ZOJ(HHT) (¥ S, 2018)
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2185 21817 | = SHCHYanega, 1996),
R AFe Sl Hop BAE e WAL 5 7 el

3}, ww), Ak, ApEo] o] oA, 7L YFE T rgo] o &

A (fth) o)A} Hed 257 ShaAF(ES] shadolte} Hahaol
gh= Aol e WARE(YAHE) Q] AA|A] dal SHollA vlth]
(Curculionidae) TH-0 & %= Q 3+ F-Frolt} E3] 57} AFollA F2

Sk flF o7 LR O™ (Yanega, 1996), 4 G-l D] ZgA)| 4 =4S

&

O}7] S HCraighead, 1923),

TUlell 7155 130F ool AHEF o2, o] Foll= ke, BT
sk, MEshad, SWTdstas, £59stas, deetas, 2
2AEe A, Agetea, 5, €5 /blskeA, duTeleA
=, 2008), EG V=2 Monochamus alternatus Hope) 9} B4 s 4
(Monochamus saltuarius Gebler) = 1989\, F2F FAAMIA 25 Ha1H o]
& FAZEA] T 2FEolA 2 FsiE oprIstal U AHTFAA

Z=H] (Pine Wilt Discase) 2] mj7}&0 2% da] 4% )

018

Holls 77} 3 weo] FobqAN AAR R SehFe] A
7} ohd the 7kl 4<Jste] Ablel 2 slshe Frks wat ik
9

(Anoplophora grabripennis (Motschulsky))0]CF, 2 & 19963 H|= 783}

Bl

42l F Fobrlok@us, 3%, 28) BAEFA FeiUetshas

19981 Al7karell HSJBlal 2001 i (eaEeo}, G, Zas Fde,
=)ol P of 2 Thdst HE A=-E 7slisl Wi BA14 s
o}718} L Y THLingafelter and Hoebeke, 2002),

shaddhs AYalTor deixly] el shaddel tig =7}
H 7|FAE 55 el Al AP delt) (R, o=
e, BT, Br) o]Aetdl, 55 AR FollAe ZF Aol st
+ shead 71 555 ofn AAslele B A7) 7|E2Ats

ZEsfar 3lom, Be|e] biogeographic) W E & E538}0f )T}

i

f

(Webb, 1987; Halperin and Holzschuh, 1993; Gonzalez and Di lorio, 1997; Linsley
and Chemsak, 1997 Hua, 2002; Sama, 2002; Kojima and Nakamura, 2011; Machado
etal. 2012; MacRae etal., 2012),

A4 shadadt 7|FAE AFoME 254401959)0] 71FAE 125%F
of] thek HeFA <l Aok 2w 1S SISt o] 119k A (1995) 3
FORANY it 7|FAE BES At on, 4 5(2002) 8t
47 85F9] 7|54 ES At

SHAIRE HI7HA 7| e dhaa S5 Sho] AdskEA| fist
3, LF7}F Wol FHFEYoA = daellA] iRl sheanke] 7)F
& ARHY 520195 AAIZ AL Tk o S0014) S It Bhea

6017} 10345 181591 that 715215 443} 10745 17052 )3t o]

ol

019



AL THE family) B2 Q OFF 2}E = TRS %o} 2}

27 QlEat Caprifoliaceae 2 2 2
28 S|l Elaeagnaceae 1 2 2
29 BrEDL Lythraceae 1 2 2
30 e L) Punicaceae 1 2 2
31 ZOHLER 0t Rhamnaceae 1 2 2
32 UfESLEt Styracaceae 1 2 2
33 ERSLF Meliaceae 1 1 2
34 HSLFat Platanaceae 1 1 2
35 ot Cannabaceae 1 1 1
36 S0retat Casuarinaceae 1 1 1
37 S, Cucurbitaceae 1 1 1
38 =7{2[LE 1t Daphniphyllaceae 1 1 1
39 2L Ginkgoaceae 1 1 1
40 ot Malvaceae 1 1 1
41 ==l Myrtaceae 1 1 1
42 AEHLESR T Simaroubaceae 1 1 1
43 Hesat Sterculiaceae 1 1 1
44 W7 1=2t Urticaceae 1 1 1

2} 7|FAS (@S HO|Z 5H= 5124 5HsA | O}, 2, = 2(Lim et al., 2014)
s IIFME o] =2
= E 1t sty Ofatz= | £ &=
1 LEUR Ulmaceae 4 33 48
2 ENR S Pinaceae 6 32 46
3 LIt Fagaceae 4 38 45
4 INESIR e Betulaceae 6 28 42
5 Aojat Rosaceae 4 28 35
6 HELS Salicaceae 5 29 34
7 7 2Lt Juglandaceae 2 20 26
8 SLRnt Moraceae 4 17 24
9 =1t Leguminosae 3 16 21
10 AN Vitaceae 2 8 14
1 =t Rutaceae 2 7 13
12 HELF Aceraceae 4 9 "
13 o=zt Euphorbiaceae 3 7 9
14 s Taxodiaceae 4 8 8
15 =YL=t Oleaceae 3 7 7
16 SELRL Cornaceae 3 6 7
17 Ly Ebenaceae 2 6 7
18 oLt Tiliaceae 2 6 7
19 SIS} Cupressaceae 3 6 6
20 SLE Lauraceae 2 6 6
21 FEURL Avraliaceae 2 4 6
22 St Scrophulariaceae 3 5 5
23 B} Gramineae 2 3 3
24 =3t Compositae 1 3 3
25 CfeHL =t Actinidiaceae 2 2 2
26 2LS0t Anacardiaceae 2 2 2
020

Haflshar] 44 wgoleh tE FAFEE Al Evd F|=
S (Slipiriski and Escalona, 2013), 28}54~0} 7} Lepturinae)ol| &= 5

& 28 o7l S 7158 she glow el oo

021



ot

Eﬁ(Gwangneung forest);l_l‘ -E§ Zc-t I:I'ocpg

33542 (Gwangneung forest)}& 241 Y320] 79A] oz MF9] Y50l
Ao 14601 FSHOoZ XA ol 5500] | o F F HEH £©
E(Byun eral,, 2005; Cho eral,, 2007) SHIFE F-Hlof| 9X](B-9] 37°42'~37745,
57 126°00'~126°02)31], TA] ¥4 km, Y& 2F7 kmol| @3},

TFEled BAAR Atolel] IAIsPHA HAA O R FAPES o] Fal,
TFele SAFE ALl AAIZE FEskA o BAP L ket =
285368 m)S FAOE 5, ', T I Ao R FPE) FoRe
EFU5-4768 m)S At 255 o] FE|7HA] Wlo] Qlom HowE= Y
A8-4768 m)S At HFA] HUH Gk A S W=E7HA,
FOoEE HUFA A e ek F 7] A E o]

Y

AR B g e 2010 69 24 NHE S| AF(UNES

CO) 17t} AE-H A2 (MAB: Man and the Biosphere Orgramme) <A 27
o|A}a] ol A Zlol| A= 4R (19821 Adebat 2002 A|F5, 20091 A9k T}
w3, o= 7 A (19891 WIEAE 20041 LAY, 2005 HIHE

%ﬂ]-{\‘i AEA BAXR ‘3 (UNESCO Biosphere Reserve) © = A= (}dq

022

AEA Ao d4d #5Ed 1 FH AHY F HAe
24465 haolth. B3} SIS FHOR & HARHF S A
A 3 A HL755 ha, BETI BEQ] TS A= wK
oz AAAE tiFh A7t ol oAl 8 A EHeE A
B EA T2, ADH, TS 23 51, B4R AR 1,657 ha, T
A B2AA o= FAdE o] A& Thedt A 5 BAl EEo] o]F

A= Ho| A (@& TN A, FEFA, I8FANL 22053 ha

o 12

W55 A7 6023 ha(54%) 9} Q13-4 4630 ha429%) 2 d Tk Ak
e Fel-g THo® ST T AUy e Al o
TOo=R o]FoRItt. QIFHE AXUE T4l o= b, Fur, 27]
CRALPE, QR 2R 9 FhpER, oA, RV & 5
I BYF5 AR 2A o= JAEI 3 FEe dFS AdS
& 449 6 ha(41%), BF59 5489 hatdo%) E T3 668 hae%)o|t},
WEZY F8 A T SR Aolvbr, 2R, AR, &
LR B mghoy ol

=~
B5% ANPel 94 £

K

=

1o
W
N
[-‘T‘
o

AFH7 L 117 T, 9%
FHE 14179 mmE YEREOH AEH7]22] 2= 2016\, F
A== 1980130 7] =3

2015\ FE<9] QAL 129 C, A4 8599 mmA o, &
et 17122256 C, HA71L ~16 T2 Vet 9453
790] 2624 mmZ 7FF Wokom 390] 90 mmE 7P AUt 2016

d HE50] AREYLL 132 C, AL 10026 mm o, L

023



o H7|2 272 T, HA7L 36 T2 YelJth e
AA 3] Eol50] 7haol AEH AL dnk AR alnirt Folx
], 7] S7F &2 A3 AL ArHE#EG54, 2016).

W 5-2006)2 B0l AMAlehs 2ol tigh Hx 71521 A
(1932) AZAAHFE 20059 258 HEsEA ] AlAE B5% 25
AFZ7A] B A 185 2573} 3925%9] EE2-S AE|gk vl 9lom,
2018W7HA] 7 E F& F 185 2613} 397750 tHEHFE, 2018).

AN

A FHE B AT T e I 7158 23EEE,

FEo, vhlol 3 A1) F 4721 17 317 (873%-,2017)2] 2F 23%E- XA

BE% A F ke Tl WA BEE W e HAYd
5 1Z2(3F5esn), @Y7 oSAE | F 123D, 137 625
(B4, Aae vy, S miv], FSHEANE], Sy, A&
Feoleh, HF BELAA ZAREO] A new species) 02 7| AE £F
52273} 563, BELoA A0} Flol A A8 7]SE FL 9
= 513} 241%] 23k

024

Fgrse

025



GWANGNEUNG
FOREST
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Xl‘!r\ﬁl-EAé(Genus Callipogon)

el ando] Sy (et rme) 2 Callpogn Audinet-Servile, 1832, 32
A 2ZET29] Jen Guilaume Audinet—Serville(1775~1858) 7} HA] . (Meico)
S I

1781)E 7]6ko 2 1832 A& (new genus) O 2 7] A 3153 CHAudinee-Serville,

1SV Prionuss barbatus (Fabricius, 1781) (34 & Cillpogon baobitus (Fabricius,

1832), ©]F 2]A]o} EFA}Ql Andrey Petrovich Semyonov—Tyan—Shansky(1866
~192)7} FE Ao} BT AT T (Vidwosk) | A A5E st
W2 FES 7REO R Ftlaadie] ol abgny) Q] Fawomsol] S5
3l e A Clogn (Enoms) i) S 189830 A1 -0 2 3| 7] A15HSACE,

A Asladols 4014 8F0] RALE AT Eoxenus o152
FeFede e T t2A Ssoprolel A% o ® Fashs vt
W TOE TE2 FHE TR Bxd) Frstsavt 5
(Palearctic region) ‘Fo}A|o}o]l E-EIITH= 12 B2 S-1(Bering land-
bridge) @43 7]7H500~2001k ' D)ol FeiF AltFo] AZA=] U

65 ZH3h= Aolgkl & 5= Y THKuprin eral., 2014; Kim eral., 2018),

d

028

Xol‘ 46"%A(C&Ilipogon relictus Semenov)

20

Prfaas 5 e Callpogn

A7 E A18s = A
HEoREAE, 2005 HE
71 oK F=AE 1 1, 2012
o= EF971oPE 1
o= AHAE AA 2o}
MM HF7IFoE AA
o] BERkT 9t} dol=
T 60~110 mm, L 55~90
mmz, FE )| Bxsh= o

B FolA 7 At

FE TN HLH TET

K] (Palearctic region)ol] F-ES|= Z=0|t}, dl=tof| A= 1968 119 25Y
@ o1 1999 WEIN) oPIEAE %

CALLIPOGON (EOXENUS) RELICTOS, SP. N,

IPEICTABNTETs HEOTPONIYECKATO POJA XPOBO-
cbroBD  (Cerambycidag) BB pyceroii Gaymb.,

Axnapes Cexemona.

Baarojapa aioGeanoctn B, E. flkonaesa 1 n0IyInas Heiasuo
o noaro an fietna. Prionidae,
fi W, ua mepBLIT BALAAND,
e newEponrioli npnGaskoii ¥ pycexoii wayrh. L0 v Tows,
9TO 9T THraNTCKill 1poBockis, j0cTArAOmil BH AUy 8 cantiMe-
TpoB®, oTpamalOmit RO nCeN CROCNT 0GanKE BaiAlie TpoNTIE-
CKATO KAMIATA I NPRHAAICAKAILI, KAKT, J0KasaTh PA3GOPT €ro cy-
mecrsenuBilunxs NPUBIAKOBD, Kb NeoTpomieckoNy poay Callipo-
gon Serv.; naiizens ke oub, no congbresversy B. E. froniena,
B wimnoi sacTi TIpRMOpCKoii 0Gaacrd, no beeii BEpoaTHoCTH Tk
HAGYAD Hegaieko 0T Baaampocroka. Yetosin ero naxomzenis ocra-
ek, K1 comabiio, nemshernt B. B. Slionteny, s pyun wo-

Toparo it sk nona, conep cayuaitio:
OIb KYIICHS, TNEHHO, NP 0poAvKE ¢1 aykmiona oanoit Koitexmuin,
cobpaniofi, oguaro, neconukiio B nassannoi ahernoern ¥). He-
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ok A HBoldlE Bt drgolse] ot elelle flar A7
So| ik}, sl e AR X171 228 9lal e
o] BX7} o ZA weglon o doj 22 g7} 14 o ek & /b
Aol W 7B Slk

7|1EEE (holotype)
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* AL HE 10 mm

]
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H25hsA 71ZHEE (holotype) AEH

+ Plel], YREERNE = 8 A7} 6] ik 9% HEo]
et 770 vhel 7k g el

« ER T Panide)®] BETOE BRI o] vleo] 47, o

PRl 57 ik 9% FHgAel mES B v)s B B

Fd

031



D7} 107) Qom, 9.2 sPgAlel 117) itk A7) 717 1/4
sl ehd] A7) A9 glof whzsi), 9% the] kel wEni]
tel, 222 F1k} sitklels wEol §irk. s
By SRR, Banlrols ekl Aut A9 gt

« 28] 0] 35 mm, 912) Lol5), 2 A19] 8 mm, 75 o]

N
52
=
o
I
palt

11 mm, ZAE7) 2] 585 cm

N o) 76 A5k 2w Hak 1o
-7 M2 75 mm, 7595 mm, FAE7Y 365 mm

}-lj

- 9B M2] 75 mm, 7590 mm, BAE7H 430 mm
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[ ;}-—'—A = Hly
S
ELH I:H ol 50 HIJ-L

Sheaf A%l FE BEers 789, Aaraash W A5ers

27 QT 5 e Tl UiY sF54E Hlud st vt 2k,

] F7| LI ERE
HESsA - & Z0J: 30~60 mm
Aegosoma sinicum White -2 Bx e M2
BLIFsEA - & Z0[:35~45mm

Apriona germari (Hope)

- =L 22 He: =

A
s

Callipogon relictus Semenov

- & H0[:65~110mm

- =L 22 He: ZRl0l= ME Stk F7| 23,
B LT, £, 28 S01 71550 YU, SRtl= F7)
IO 2HAAEIC

ELIFS=EA
Batocera lineolata Chevrolat

- & Z0]: 45~52 mm
- L 2 He| 2 0y, M, A

[l =E
Neocerambyx raddei Blessig

- & &0]: 34~58 mm
- 22 Hef: M=
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S O st 55 e 54

shs HSsHsL
Neocerambyx raddei Blessig Aegosoma sinicum White

= My xoz
Ypotsd LES xiJL_‘HO Tt
Callipogon relictus Semenov ey SETE e
3 e
WEsHS
o1 ",
2 o1, ol 213t wissme 20
= Of = ol == TR S
SU 2L S717k ATt Z=71014 F St
7 im, sietol -
EHEERS S0l0k=
e osEss s
LDY0| ASH, = ok
WisSE YA & TFRIRfRlof= 8717 B
FYU0ll= WESH E717t ik
E717H ULk
s g=lY]
= TS U
gams oo ROl
NZ22 £2 0| ULt
= - =
ZL{DsksA LN
Apriona germari (Hope) Batocera lineolata Chevrolat
- WrESH
L I7FRRE|
FU0l= WESH
WiaSH SR N SV
= T1(1 M [EE=)=)
o= =80 o 2 JUT
EO (oM L2t 15t LA DL A2=HIIEE
- ot L2t 2L T} R Y
SR} QL. S ot Bty
ASTH ST} %] S Aol 5YEE)S
WA SL B2 BIA [ oI5t
TR e HE L2H 2 HOj QU TR s ez y
EECUPIEEEEES o= T2 2 SRIH Quct,
SzMs Tt =717H T AL R0=
XS SAM
X2 S
v E7|7h BT
= ENCY S
S e o5t
LM N2
S2 N2 OX|EH 22 H SLIHUC
ZMo|ct, S EU0ICt,
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1932

Kozo Saito (1932)% 1927 05H 1932d714] 61d ‘&<t A&

hud

f
ok

SleAaT BEES B R A1 15(Coresivm coreanumn. sp.) o

>

3

, 1
(Purpuricenus ritsemai coreanus n. subsp.), 183 W|7|2F(Frdls4 23
193209 LRI, o] ol Frshsart il Heor 755
O™ “Macrotoma (Bandar) fisheri, Watethouse? 2 %73} BS54RS

713158

tlo

N
ok X2

HOZTAER
50 7& &R X &

8 THE LONGIOORN BEETLES OF COREA
—REEXFEteT —

-
Kzo Saie

mELE

EREORENR AR
HIZTHEESARES

Saito (1932) =& HX|

042

Macrotomafisheri=. 713 5] R A= "ZEAN7} & AAE AF
ST AR A AR S, F I FoAls ek,

QI tivk gk="ol2kar 7] AT

5. Macrotoma (Bandar) fisheri, Waterhouse ?

Gahan, Fauna Brit. India Coleopt. 1., p. 35, 1906; T. Yoshida, Trans. Nat.
Hist. Soe. Formosa, Vol. XXI, No. 116, p. 268, 1931,

1. l\{.—Toyeﬁwhi—ﬁ—uaubulumilcﬁri.

One specimen was collected by Mr. Cho, but the date of capture and
habitet are unknown. Hitherto unrecorded from Corea.

Distribution-Burma; India; Formosa; Corea.

Saito (1932) =&0| 7 |XHE Macrotoma fisheri

Macrotomafisheri®] A9} -5 7175817] 91ste] wHTE A7
220163, A g 52 -7-31A1R] Dr. Danilevsky7} 558 ob5
S UEsle] 1 B0 B ARE Frskar 174813t

=
o

o] ey S oh o] e TR Rk E717) fltks Aol

e b
OPI
rlo
¢
qm
o
X
)
i
Ac)
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nj
n
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X
52
o
=)
1:1\%
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Tan-Dao §.6.80 l

A.Danchenko leg.

1HE 424 F2I Dr. Danilevsky
2 Macrotoma (Bandar) fisheri E2(H|E'Z4H). Danilevsky BIAF A%

19344
ZE/J(Cho Pok-Sung)2 1934 Frstase] dBES oS
FHZIZ (7 2 A 2 %)) (e SR (E)sFe 2 AL,
Saito (1932)7} 7153y Macrotomafisherie Callipogon relictus Semenov=
BAsIaint. 3 Aeslads ARAE A M)l e Bt

W, AR LAR= 19321 89 = 7= 30k

19364
Jozo Murayama+= 1936'd 33-5-ollX AMAUFCarpinuslaxiflora) S 715
NER A= AN EAE /19T AT 23S TE), B gl

e aslaae dEAlT FE Helld A2 Eds, stk 7]

044

£ 7HAL Qlo] $EE AlelellA] Hato] =2 3ot} T2, 39
M= 7hHr 7155 0] Sk o3k 71Aell f5-2 FEe 2 A9
s HolAvk, DAk Az 2Rdol| FSAIF -l AojuriE
Asfistal = 5 1709 7 A5 174A1E Aeke) 1 Sl =
2L oM AT ke E AT TRE 75 Ao ¢E
ARERE A ofyar, BERE 31 7|vkeiA] Q4oL Al Enlke
22 Folghal dHsh= 3l TSI T FhoA SLE
A el 77} 2 Fols40l o Prioninae) SFEA 752 EHS 7}
AaL Jom, ThE golAd= of 7)ol EAE vk vk SH7F AR E A
B TY AP RFE B Fo fF o= AAsE vkl AZE o
Au= o7]o ofn] 7|2 AL nio = v)3) g ) SHS B
Sh= it o] =S 2= ] Jlo] |Gk WAl F1F
53, 2854 AolAle 2 F9 241 ol o 459 A
£S5 ol =5 FESIGIT of7]ollA F Alghel] ek 2L

Ay sl=asi

hul

% R
R r_{n
Lo
N e

flo
u\l
T
T
kKl

£

194644
FEL 19461 = TR s @9 1T elA Aekas
9 FAAE B FAE A1, SR s A, sl

offt
¢

do
r 4
)
o0,
ol
T
)
o
=
o
ox
Ho
r U
(=
Bl

2GR0 7|25}
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19614

ﬁi
)
o%‘:
g
‘o"
3
N
o,
T
O
G
o
rL
N
J
oL
flo
¢
Sl
-
Eﬂ
2
oft
o
il
b
™

28 TP sHsae) Fo) S, 7k, L Aalslon, @
ol 7154 ks T P, F50)" (ynonym), A, B =7} 4
Gt St thE o2 F5skene) o JrhE &
ofst 3l S STk Ea B =FolA] Frakens) APAE
AR T A S, ST s Adle), ST 5
7(';] ARBE. Av. W) S W B ena'm = HOE R AN ML T8

—%— /\‘1% —E‘riﬂ-w E 7]30]-0:]]:]- WRE, O X8 T, B Fa MR % B T R CL A s BB

’ Abl W P KB S MM

N
oL

Z W3 LOMTS L FES S (9)4 A% 6 ANOE P NMRHRE
FACH REEE T W 5 (3)1 TR LL L ML b B4 NER

FHFEY AFHE A 2012'd, YE = FHN(Tsukuba)ol] )23 = B

AAAA PR e WSl e SRR BEes S H4sisAE HEE 3 ts4 HE) SHI20{(Cho, 1961)
Ul APE AL Fahes BES IR 5 Il dT

FE9] AR Pl = “Mt. Hokkan—zan, C. Korea, 13iii.1961 0]2}aL
71250 Itk B 2pdollA] “Mr. Hokkan—zan™2 @A A< B3t

o] dEA hE- %70tk

046 047
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I A

A Semnov, 191

WK‘IWWETUIQ'J

048

RS BN BARS B Aesles WA E HAVIE

19684
AL 1968'd 1149 259, 147} ohd 25 Fellxte= A

Fo=® Aot is AA7IEE AR18E A3t
19714
A A7 197D =1 TaaAd R Qo] 25 elA e

1976'4
AR &N, e 19767 Arstear e A1Y T 4
7] B3 A 7 a7l AR TSI R 7]l 2%

# 2070A] EE(dIsh 671A), olsteixtstar 1714, =38 s71A), o
AR 470, vl s st 4A)-S g etolc EEE AR AAE &

Q1% Az} 64 3704, 7€ 5701, 82 10744, 9 270A1=2 8Ll 71
B A SR1E Ik B3 a7t A olM o] ke 8]
TES AR 23, Fa1 S8 80~250 cm, 0= 3~18 mEks A

< RIS FF-2 #|8} 52 emF-E] X[ 310 emol] 0] 271744 74

049



t} 2) Aot AE(F S8 80~250 em) Q] WEHEE Aol A 3%
t}. 3) A 7HA19] Ak = 9370001, 4] 278 Bt 2.6 mm,

Aol 672 mm St} 4) 752 By 7 o2 B, 7 E 7= 3~5

ot} 5) 1 2APIA SR 72-0] Hol= 127 mm T

19774
23S 1977d T3] Mistribution Atlas of Insects of Korea o1l 4]
AFeteh BEAE 7)1E Z (1946)7} 7|23k ule} Zho] “Z=3A] Bk
A e, s s A, sl RbeH ], A

A S, AR B3k 21 @908 7128 B A He A%

19914

TRt A2 1991, "=k sl el oidh AR A3
9 P ol jghe w=Eg IESIGItE Y] A AAeR A
T2 B8 AR £73% AFle] A2leh, 74 2095H 84 20
7] DAY, W v NS FRA A% npEg-S W}, e
A= 100 m FER IFH|P5R] 4231 5~10 m<] AALU- 5] =
Fe] greol x| TRkl AEsiet. ARG TIE d R
197130 ZAUE AF7olA I, A= F5olA T o)e)9] A

s el $2 W o] fIny, ol A4l Mojure] TR

o)

050

W UBOR o] Fo| YEolL BEBS] B ) 15T} B
tFeka Sk “Pel Wol'AE TE ShaiRelA FHokn]
Y5 ARG WX, T2l3 F0P FAFe) L, 2L A
] FANM B w7k FXPo] PPt Ak N

o] FHE 7hsal o] ¥Rl Y% FX|Po] AAE Aryetal 7]

2006\4
HETF 5220061 5 19HE 9€9 30714 23}& 12k 89 16~17,
27 89 232490l A 9 FAHYF AEIES AR o R 2

gsto] FeolM Berdladg A0, 20161 849 240 &

EE0IM 200 H 2H0j| WE F==5s4 274(2006).
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2007
HEH 209007 d 7] 38EL0lA 19999 7LHE 200613 9L7HA]

81 Fe AR sk MA ARs AlERIstaL, A4 'ES

B

g3t 200613l TE AZ 174A) At FEE dsio] 4F

w

B =R AGtleh RE F30E o E S APE Y
Skt 1 23 69 3704, 79 6714, 8 19744, 94 37HA1E &S}
o Kim etal. (1976) A3} w72 2 890 71 g 7A)|17} &Rl

i Fd e WRre] FEA, @A Ak
BAIE sk L A Bl w428 A, g
3}15—/1\—94 HEASSRS ZﬂE]_, A= 7Hiﬂ§: zﬂ_g"g}_E ,\]_%L% o xAY ‘s

T4 T FEURS Tl Wo] Zi okl Bl

o
o
2
g

iy
B
1o
o
i
=2
b
e
ik
ot
Py
o
k
2l
i
offt
Og{;,"
2
%
N
4
r o4
o
S

3} RUERE B ANANE A4H 0% Tefsti, A4 Ll S

e vjofslo] R A e] s} A1 55 A ST

052

A5 2010 FEvkEtellA] AV ER AF| Forahsdol o
3l 201097H4] BaE SfjEeAg £3h Hd EAARE #2481
o 1L AR Ferehaae] FEisHy SRS AEsilon, e el
o, T, GollM 7158 Ardlaad] w dolE Bluslo] P &
() ES 65~120 mm, Ao} FEEL 58~108 mm, T FEE
2 60~110 mm, YEC1%) FEEL ~108 mmZ F I3t K3 7]
Z2] 7 1978), T3} 7 (1991), Byun eral. (2007)2] T=2-2 2|slo] A3
Bjehs S4E& Ui, 7159 7154 =e AElsiiit

Aroleas] By g WRke® 1) A5skaa wule] 2 AlE)
FA} 2) MAA AR 2A4) 3) HEL eAlol, T EF AP 3
A7 Bl A, 4) 7E S A AL S) 7IFAE T EA 5
MAA AR B BT 6) A W F RS 7Y, 7) 9% =Y 3
= AL 8) w9l T BF A3} 9) RS B AJ8kE AMSIIT

20134

©
f
(o3
)

010\l F5<ellA SR1E diF shsx 43 171419 1990
9 18 A% UIFE 285 COI 97INY vlal #4918 3l
SEhsaths BY US BRSO, olF B P45

9] Hefsha] EALS- 27| A (redescription) SFSI T

tlo
o
o}

lr
B>
i

2

]_

ol
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20174: Yiet al. (2017a)
ot 52 2017d AUoA sl E ARSSE ZgollA] A

SR e WS wasilth 4% 200714 olake Toz ATE
Al Pe) WL 83 4ol 1 NSl Bse AL

slaig 0], ol AL A oncogenesis) 2] HE TAGA ot L1

054

ST 2fIE HEf HAY AFRIRSE, BEl7], 45 &) (Yietal,, 2017a)

So] Fas aglow MASHE Aow $23 4 Jrka wEsidr)

20174 Yiet al. (2017b)
ojtiet T 20171 et Aad] ASARS SI% AR 8ol
Mol (fungal dier) 7H&ol] thet A7 AFE BT} £ AollA=
WA HL S S (white-rot fungus)Q] AFH E}E] (Plewrotusflorida (Eager)) ] TA}F
£ o3tk Aad 20lA f8let A 7 ot & ol T

ST A}, ARt AR Aol A 7IkEEY 1/6 A

7R BEA 5 9 Wyt ohfe) Bol 2 A4FS HES

-
%0

20174: Limet al. (2017)

©

A 58 2017, BEF sl vEZEeR 1A fAAE &
Al F 15742 H7PFO ool Qlow, Wil I #3413

7Y, ribosomal RNAs 27}, tRNA 227}, 1,033 9717282] 71 AT -rich A

055



o7 FAE] = AL RIS T=g A A7IME L AT
673%, GC 327%= A% dslor, 137 v I f3A=
o2 gl glol|A] Hol= o} 2o Zl oz BMF QT

rir

20184:Yietal. (2017)
oltjet 22018 FEOMA|o} gEtEA e tigh AL AvE

RS 1899 E] 2016107HA] AN-E Aslsd T 25671

Haolsa SROAOHRZE(Yiet al., 2018)

056

rr

£ 7|k s ZAISIAL, Fdlais S W AP AR (Shanxi)

Ry Bz ozl sHle gA|o} OFEE (Amur), 41220 2= U1 E-Z(Inner

Mongolia) F-E] =52 Ao} Russian Far East)7FA] H-Edh= %1 02 A3}
Ak, 71E el uie} o] Agrdlais T B3 2=, 2lAlo}

of £xsh= 2oz Ao = ok

20184: Lee et al. (2018)

o]Ft T 2018\, At 2007 AFH 2017 A7HA] BFAdlA T3
T Frskaa A4 e 24 dakel st A o= Al
°2 7159 Yrlo} S RAR S oA O] A2 E A AE
Haz, B9 Avks dEalint 2 7 Adas 4F) 24 A
o WIs, FEE 54, 5] AAE, S 54, 7154w

MAA 54, Fotrlopet Bl o] A= B A HE 715313l

2019'9: Yiet al. (2019)
ot S-& 2019 H]FH (non-diapause) 2|9} QFHo| UL o] 83}
of, FFetea 75 A8V vl ATE Fsision, 1 Ax
2 RUSIQITE AR 2718 25 30°C, 5% 60%, H|Zrg o]}, =3
HAE B0z gt Agstead ARS] 91819 20°C, 25°C, 30°C
o] eEFANME A5 T WA glo]l 2% 30°C, 57
T 60%2700A Adleas Az A8717ke] ok 1/10]

7~87hdo] =9l on, o= AAMA Xl 7 F2 ks

057



Weight (g)

2345 6 7 8 8 1011 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33
A A A Week
b ¢ d

2C ZHEAK71ZHE HS(Yiet al., 2019)

20194: Lee et al. (2019)

O]FTt 52 2019\, FeEolA AslEhd A2 VFAER &
%q—‘—'%(Querfm aliena Blume)& 213} 01 7|& #lAJo}, Fol|A] K

1 715 E 55 ARESe] 98-S ddskelitt & A A

058 059



0] 22 017 231 52 RIS
e

Jid

— 3=
1) Chen et al. (1959)

orsheas) Fu) 54 71 7R RS Az vle s
om, FEAR= FHAAR] S8, FEotlol ZAER 7|5
sk

2) Wang (2003)
Arstead 3, o, FH| 54 7|ssid o, A AR 2=t

3)Lietal.(2012)

T3 B Aol A28k FalE Aol Prioninac) 9] F HE-S A
gste] WSS & ATE B8 e art $59) sulolAd
(Hebei) 9} ZEQ 34 (Liaoning)ol] E-E = A-S A BA Felalgion A

B84 ARE ATAAL Arsreat W, B, 32, Al

o

060

Bsts 0w Al w1 A} o] Ao ALshe]
25k Aol 1617t A% AES viE e R Agilea o At
SF (A7 40 em o) 2] F7t =2 Yol A Aolr 1| Fruxinus

rhynchophylla Hance, Anacardiaceac mono Maxim, Ulmus laciniata

Mayro| XM= ERISHATHAL 7|3ttt g AR JNAIE2S Quercus
liaodungensis Koidzo| M= AT B3] ARS: AdS F5}¢]

ok 717 30~35Y, 5 717ES 1800~1 825U (49~509), HE|7] 7]
7H- 30~35Y, A5 12~35U (), 35~45U (@R o= RIS
= Z AE 717FS AT 1872963 149 ~FH 1940L (5 3749)0]
o} ARz 79 3k, 94 84170l U wEe F9ol A st
TS RIS, 2 9rjol 2571 @5 wf S A7) H]
2= 40~50 m, FOI= 3~10 m=E H| PRl 7|50k A5
T3 B o) wmlstal, B e oKl Akdslr| A 9ek A
WSS o L] v F-9fellnt 13]el] 3~57H4, F 62~ 12171
ArgaL 7153813i0

i

it

4)Lietal. (2013)

E3l A Adelr] Al Adsrakad o 978A1S) Bl Sl & A
Fo} Fe) 5L ATt £ AlME Y E v, 1
500~1,500 m, 2012\ 8€ 1~16YUel AJHT /NAEL o83t o
HA3817] Aol ellehe-7o%)ol] Bkt 7HAE & 7ig= 81~1317)
AL & o7t s & Tt Bk AE ERISkT =3 e

oA 20124 8¢ 2149 x| sl dHS 7Nk 7 A=

061



& 444 7152 S3ick

5) Liet al. (2014)

Z2o]| 712% EalsAolake] (genus), O} (subgenus) E 23} 3
EARIS 28T 71 283 F8 A48 i) & 2 E
& 7Nk 7 319 o AElaAas £3ele] F 10252 RIS
skl BelA= Sl A 11/ (Gansu), & W|©]/d (Hebei), 3]
0] 24 (Heilongjiang), B2 (Inner Mongolia), X214 (ilin), ZF23/3

(Liaoning), 2FA]/d (Shanxi) A2} 715-& A2Js}th

U
1970 30 QB TerKpsha) AlolA] AL A7 71=0] k. 5
2|5k Nakane (1974)= Q2 FaR52 AR AH o2 F2ke 2

072 A= AAEA] = Ao 7 Adse)

2|0}
1) Kuprin and Bezborodov (2012)

FEejrlol Age] Fosles B WS AR BHShaL

=

o
7|9ko 2 AeEjsieint. A7 A, ggateis oFFE(Amur) A9
WA Bxal= Aos At} £3] Primorskii krai, Khabarovsk krai,
Amur oblast, Jewish Authonomous oblast X]&J¢]] A2 Lw=7} =9kr}.
Ferle} o]9] o Aoz Bgt ik X7 E5k F= FA A

oo A Wir} e RO TGSk AT A W B Ps

062

LAt SrAdu TN T S8k 7)Ase S5
ﬂx}?ﬂiﬁz—?%} (Ussuri Nature Reserve) 2} Q1< Eji:rLg 01]}\1% .‘:%“4""?‘
(Japanese elm) 7} Zo] E-Z5H= AR Hol| A F2 AL, o] X9 =

FUS) B A= 35~37 m, AL A7 1 m ootk
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S
Vi

P

Body mass, g

0“‘1 T I T T T O | 1
14 7 10 13 16 19 22 25 28 31 34 37 40 43 46
Months

AR NS (M-S ThAE) AXZHbody mass)(Kuprin et al., 2014)

TolA A 1R & 24~28705 =

iy
Mo
=
i
il
o)
39
o
e
re

28 SRIBIICE A 270l vjok e o 2090] 20 ST,
F313E 752 ARGl S =EURT QoA Aotk A%
712k 7159k 3% Aehel] mek thEA) R B Aol 14280
QHE= AolM = 12~45Y).

064

3) Bezborodov (2016)

Folrlol Arshiaa] Rxet U P25 Ayslal A9 U}
At Foprlotell M ek SHAQ] s b os 3
e e Rl on, Fihs Al F 51 T, S elAlo

A =2 AATEIT

Z45tsA SOAOH IS (Bezborodov, 2016)
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Edol 28 FE-S tjojale] 2 BRTS A4Sk =8 &=
o= T FE 574, 2015 59 269~69 29), 2jAlolek (2
R A g9} 954 2015 89 24~319)0] A HElaA BE
S A7 SHHEAE F 2370A R 4], SR 19 E
RISt -2 Zh 7] A7 22 19400 A5 A€

20w 19741 A A7 7P H ol dnh
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HashsAc] HEfSIX 70| ALSE B WA
BES
HS 27|12 =9
S| ¢ |4
1 ey Callipogon relictus 17 | 18 | 35
2 UL LSuEs 1 2 3
3 HIZ= Psyche World 1 1 2
4 SEEMSTA 5 4 9
5 sl 4 |19 | 23
6 Aot S SEA 2 6 8
BNl
T useumsens &0
C. barbatum 8 3 1
8 ME MUZAIHAEIE 2
Enoplocerus armillatus 3 1 4
g A 42 | 62 | 104

SR £
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2 gl ol&d Eal)

- KOHE- ¢Fe] 471 & oleh&Eon) 02 4= 2] A4 5 e

HABHSA 23 A7 | B0} R KRS

Aokl s el R T ATl 23E F 8744
A 270, 9 671 2} B EUAT A E R e D)o AFE F9
ARG IANA, G2 87D TS Ao, A e BT
AR ZFatdrt. Taelol ko 2o] o & Z- 1770A|CIA &
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] (943 58711, - 29714)), AFNA 6071 E S5l HIoJE = AR
a1t} B AE aFsade] 3 49 Callimoxys BEHAT =79
T Hg—%—% %ﬂ‘é‘]—‘}iﬂ(Hammond and Williams, 2011), Cal[ipagm barbatum

3} Enoplocerus armillatus-S 7-2]x-(ourgroup) O 2 Ao} SA8I3AT

45.FL2

47,

078

58. TSW
57. T3L
56.
55. T2L
64, TIW
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5 Width of head 34 Length of antennomere X
6 Width of neck 35 Width of antennomere X
7 Length of pregular carina 36 Length of antennomere [X
8 Length of eye 37 Width of antennomere IX
9 Minimum length of eye 38 Minimum width of pronotum
10 Width of upper eye 39 Maximum width of pronotum
11 Length of lower eye 40 Length of pronotum
12 | Width of apical maxillary palpus 41 Length of pronotal spot
13 | Length of apical maxillary palpus | 42 Width of pronotal spot
14 Width of apical labial palpus 43 Width of elytra
15 Length of apical labial palpus 44 Length of elytra
16 Length of scape 45 Length of prosternum
17 Width of scape 46 Length of metasternum
18 Length of antennomere |1 47 Length of sternite |
19 Width of antennomere |1 48 Length of body
20 Length of antennomere Il 49 Depth of body
21 Width of antennomere Il 50 Length of pro-femur
22 Length of antennomere IV 51 Width of pro-femur
23 Width of antennomere IV 52 Length of pro-tibia
P ——— 24 Length of antennomere V 53 Width of pro-tibia
25 Width of antennomere V 54 Width of pro-tarsomere |
26 Length of antennomere VI 55 Length of pro-tarsomere ||
27 Width of antennomere VI 56 Width of pro-tarsomere I
275 SE YT U 1S Y 4
28 Length of antennomere VIl 57 Length of pro-tarsomere |l
HS SiEf & HS SEf SHE! 29 Width of antennomere VIl 58 Width of pro-tarsomere Il
1 Length of mandible 30 Length of antennomere Vil
2 Length of labrum and clypeus 31 Width of antennomere VIl
3 Widith of apical scape 32 Length of antennomere IX
4 Interocular distance 33 Width of antennomere IX

080 081



4~
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el ast el (el FElRk 152 3SRt Bk Al
=

o

AXxis 3 (69.7%)

/N € relictus_South Korea
3:lEI'l 5%l ;X‘l al -—E—*_'! A\ C relictus_North Korea
5./ Crelictus_China

Areted o e %9 ol T oA B FHlA AelE <v> e
& e armillatus

Axis 2 (69.7%)

(2R, L)

HS | =3 =UA
1 Mandible Upper spines Present Absent N
2 Pronotum Median surface Punctate | Punctate & granulate
3 Prosternum Pubescence Absent Present
4 | Mesosternum Pubescence Absent Present % A
I
5 Legs Pubescence on hind-coxa | Absent Present %
2
Abdominal Posterior margin of . 2 ‘
6 . . Concave straight /\ € refletus_South Korea
sternites 5th sternite P .
5./« relictus_china -
W < relictus_Russia
> cbarbatum
& E armiliatus y
23 =4 (Callipogon relictus) S gkl 9 T (Callipogon barbatum, Adis 1 81%)
Enaplocerusarmillatus) 23£0] =71 877 ]’Z] (@5 = 5871, Wi 4 2971K)), AUF(QS)
A 607HA (9% FA)E SA3 HolE|E PCA BAI3 A3}, o= & HAalsAt Tol MY HA PCARA
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A2 9} ST (Charbatum, E.armillatus) @) <270 V5= A2k 32 (44
71, 29714)& PCA 7|5 B35 A3} el Charbatum= X
2 OE 15 st IRt A5esla it Earmillatms 152
AR AAE Bk o3 AGale At Earmillatus®] 571 A8
2717} 224 FAeM= 18] AN S8 A P ol
HhgshA| Fobr] WlEo s ks, 1ol whaf g eAlof TiAlE

o= J80 =2 2wk

IS
<
g
~ /\ G relictus_South Korea
L A h Korea
C. relictus_Russia
& o Bt
L BN e
Axis 1
HABHsA0 BT 45 LR Y B PARA
g B3l 22, 2o} pAlelA hE-E Aol 95 44 P77}

A& PCA #2413 A3} o= 27 S7PE=E b a2 34sISih

084

/\ Crelictus_South Korea e
A\ crelictus_North Korea /
=/ Crelictus_China J
W Crelictus_Russia /

X _ | I
=} < v {

4

~ Y T

2 3¢ &

2 \&

g §
H

(e
H

Axis 1(58.0%)
A
221
"
[\ Crelictus_South Korea _ ¥
A\ c. refictus_North Korea v i...
< C.relictus_China v
W . relictus_Russia 1
2 Y
[Ya) = A
3 ? l
~ \
i) \
\4 ) - |
| 2 g4 = |
b v oOE |
v v [ x4
v s i“ F |
.\ ¥ ¥ AN o
v N

Axis 1 (61.6%)

o4

=71 Yootaa AR SY SHPAARY

B3} 2l Alofe] 44 A AR e 18-S 94

glo] Asto] GF& PIXEA) Tjlekalst ANOVA 7|02 #495)

ATk 71 A folzke)o] 005 o)l fo] FHo]

085



FEoA 2371, A FEANA 57 F 2870, A 735 A FEo 22 Male genitalia cha. 17 23 | 20634 | 0000

A 1070, 84 AAA 47 & 1470 = LRt} 23 Male genitalia cha. 24 23 | 24684 | 0000

*PC0.05%, PC0.01%*, P(0.001*+*

gt 2{A[0F E4-oks A2 H2 #E ANOVA (Rl &E)

o3t
ESA HS R df Fvalue P(Relzh*
HS S df Fvalue P(S.2|zZh* 1 Labrum and clypeus length 36 6.416 0.016**
1 Width of neck 23 23.868 0.000%* 2 Width of apical maxillary palpus 36 8411 0.006**
2 Length of eye 23 18.026 0.000%** 3 Length of antennomere |l 36 5.334 0.027*
3 width of apical maxillary palpus 23 17.991 0.000%** 4 Length of antennomere V 36 4971 0.032*
4 Width of apical labial palpus 23 31.130 0.000%* 5 Length of antennomere VI 36 4.803 0.035*
5 Maximum width of pronotum 23 22319 0.000%* 6 Width of elytra 36 5.499 0.025*
6 Length of pronotum 23 | 34812 0.000%* 7 Thickness of body 36 4,859 0.034*
7 Width of elytra 23 | 18484 0.000%* 8 Width of profemur 36 4.947 0.033*
8 Length of elytra 23 21.380 0.000%* 9 Length of protarsomere V 36 4.592 0.039*
9 Length of metasternum 23 17.422 0.000*** 10 Width of protarsomere V 36 4.491 0.041*
10 Length of body 23 | 19651 | 0000 *P(0.05% PC0.01% P 0,001
1" Width of profemur 23 17.373 0.000™+*
12 Width of protibia 23 | 20066 | 0000 = BAOL YOtS A2l B FHANOVA EX(R2I B2
13 Width of protarsomere | 23 17.361 0.000%+* 234
14 Male genitalia cha. 1 23 28.190 0.000*** HE 5 df Fvalue | P(S9JZb*
15 Male genitalia cha. 3 23 30.978 0.000*+* Development of clypeus 30 7571 0001
16 Male genitalia cha. 5 3 18921 0.000* 1 cpecs Lateral clypeus part in dorsal view 32 11.095 | 0.000%**
7 Male genitalia cha. 9 z3 16882 0.000* 2 | Antenna Shape of upper antennal socket 32 3.417 0.030*
18 Male genitalia cha. 10 23 27.311 0.000%+* Meso Mesosternal process e 13888 | 0000~
19 Male genitalia cha, 11 23 | 16785 | 0000~ 3 | stemum | Amterior eorface of mesosterl orocess | 32 | 3637 | 0024
20 Male genitalia cha. 13 23 23.551 0.000*** Pubescences on mid- and hind- . - oo
21 Male genitalia cha. 15 23 26.200 0.000*** 4 Legs femora ’ ’
Pubescences on hind coxa 32 7.323 0.001**
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5 ‘ Abdomen ‘ Number of abdominal sternite ‘ 32 ‘ 14.500 ‘ 0.000%* A fo] Fd F A UE AW )o] Freisom A4z
*P(0.05* PC0.01 % P(0.001 ** g, 53 5, e Aloke] A AT IS RIS, 7], FEjellA] Zkel 7t
YEPATHE 15). 715 =3} 2rlob 319] A24]7]= median lobe 2]
ot sjo]/4o] Y&, tegmen?] lateral lobe/ring part H]&ol|A] 2}o]& HI]
HS R df | Fvalue | P(R2lzD tha®),
Development of clypeus 59 | 22745 | 0.000**
1 Clypeus
Lateral clypeus part in dorsal view 59 9.404 0.000™*
2 Gena Anterior margin of lower gena 59 | 35.697 | 0.000%* Z{A[O}
Shape of upper antennal socket 59 4971 0.004* | | |
3 | Antenna Protrusion 59 7.058 0.000%*
Cicatrix 59 | 8213 | 0.000™*
4 | Abdomen Number of abdominal sternite 59 8.024 0.000%*
*PC0.05* P{0.01*, P(0.001 ** ¢
Z{A[O}

FrEEinipEzEzEzER
R

s|8(t/s 228 2|u|s|x/sle
B
5

CUEEEEE PR

238
E

3 wa | we | - Ge | 6@ | s 9w wn | o6 L% | We | ua | e | B Bl us | 0w ue
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Qt741} =74 HEH X}0| H| ! (44=10]%, sexual dimorphism) T J'

1) 2&d(mandibles)

SR 2ol 91302 Bk AT, SRl E717H ek

+
N\
0o
0

% o

2) 47155 H(pronotum)

T T PR dAdel AL 7P TR
] FEol A EE35 Wb, e PRt o SRR B &
E3jt), gk YA & 7FER Y] S22 AR A0 A o

2 24t

4

SRS Sfel BY, 57 R ERos A Hze] Wals
Belo] ot W, 9 SRS Bl BB A H7lo]
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3) 27 &E IHprosternum)
T WEETE o] Az 22 Hzto] URE o] Qe Hhd,

AL v el Ao 7ol EoiA gtk

A A

4) 321755 Emesosternum)
S B REE ol 2o 7o) WRISH Fhed) o4t
7} o 7 ik ol 2he o] At A wiiiee %

wol) 21 Hzfo] QA0 AL, % 7FAele] e At

092

5) SICI2| E[Z(femure of hind leg)

ﬂ?

S B8 olgol gk sl dals

o= by At glck

Hbd, o7l Bl ol
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U=
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1) O HAI(RES~HU7)) L MAIAEY AL

Murayama (1936)5-E] Lee ez al. 2018)7}A] 3=, B{A|o}, Fol| A Hal
H I FE o ® sl 715459 8 (cientific name) S
APkt Thas 712 E 71RNBS ARSI

2) Al EH7I(32) MAIIEY ZAL

AI71e-74 20l B A A S AR ARl 8 A5 T

A X778 F99 2= FEYD U] AAYS FH5 0= AT

FES JAUST, 7] 5 S4s10] AR e A=E FHN

CHE A0l 7153t Z=AL LA & ZARR}
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sz g =9t dskaas ol8dt
At F 470 (9 3704, 3 1A S Tt
072 A Ax)E Zeo]E UEHighe mills) E E-&3 305 F<tH]

A3 Ayks v ok 2

s
i
=
)
09:4"
ol
)
tlo
il

an |8 2o[(mm)/ | 12l -’:‘-IEH=H|§§7'|E|(_H_1) /| &L & HI8742]
=7 Z|H HIYAIZHR: D) | S=(m/F) (m/2:x)
65.6/6.25 541.3/12:30 0.956 937.9 /30:00
B 660 /5.00 15.1/00:60 0.296 34.5/30:00
684 /6.00 - - 221.6/27:30
3| 728/6.20 29.4 / 00:40 1.199 29.7/00:48
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TR a T G2 E FEEAE o84S

o 4% ABAIA LA EAE FE30 ST F 67iA A 3
A, AR E ARG A3}, A M= FEFAOZ 47HA] LA B

A (@-pinene, 3-carene, b-pinene, b-phellendren) 0] FZ%| AT}, 713} ¢F70)|

A FEA o UL I BAL X0, A FTHH o HA

Solk

>~
o

20171 7€ 200 WAF Frdtes dFA G5 WAL, 8%
loll 24 Z5%el AR 12 B9
2018\ 7€ 10L& 2704), 23} B8 89 144G 170A), 32 B
22017 A% 9] F291 L 37HA1E 2019 7€ 29Uol] WAL
EiSvi=g

106

=2|(iAlon)
1) 1XK201544 8% 25~272)
Fretadrt A 7159 gAoh e AR R S5 (Ussuri Nature
Reserve) oA A=rdls4 7157282 A =B W (Unusdavidiana var.,
Jjaponica (Rehder) Nakai) TARE-S FA|0 7 {59] 21& v B3

4% =% 5 IS

2) 2XK20184 78 15~19%)
TR E S 1= Mountain Taiga Station {1t A X <ol
A grskeal] 71FAE 150 AE AR, 9E8 A% =8

& 2ARIIC,

=

ol
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1) 0= EHA(RS~HOI7]) Y MAME] AL

201611 8¢, FFEolA] FIF-I(Fagaceae) TAMZAA] dlaa
5 UIAIE SRlekd o] IARES 54 A3t A Quercus aliena
Blume) 2 H1&) 5 O™, Lee ez al. (2019)9]] )] AGals49] 754182
A5 BarE A,

108

FAER 14D 2 AL AEA EHE AR0DE 7vo R %
25l s )RS The %9} 7o) Aa]3ATHLee eral,, 2019),
s Mg
23 B2
1 Aceraceae Acer mandshuricum Maxim.
2 Anacardiaceae Anacardiaceae mono Maxim.
3 Betula costata Trautv.
4 Betula spp.
5 Betulaceae Carpinus cordata Blume
6 Carpinus laxiflora (Siebold & Zucc.) Blume
7 Carpinus spp.
8 Quercus aliena Blume
9 Quercus mongolica Fisch.
Fagaceae
10 Quercus wutaishanica Mayr
11 Quercus spp.
12 Chosenia arbutifolia (Pall.) A. Skvorts.
13 ) Populus maximowiczii A. Henry
14 Salicaceae Salix caprea L.
15 Salix schwerinii E. Wolf.
16 Tiliaceae Tilia amurensis Rupr.
17 Fraxinus mandshurica Rupr.
18 Fraxinus rhynchophylla Hance
19 Fraxinus spp.
20 Ulmaceae Ulmus davidiana var. japonica (Rehder) Nakai
21 Ulmus laciniata (Trautv.)
22 Ulmus propinqua Koidz
23 Ulmus spp.

7H1£175
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B2 AAAE AN Asles AA £ =

o

2771 ERIs)
It} ZFX8P(Carpinus cordata) N A= S22 171, XAV (Carpinus
laxiflora) W= A2 E4 (%%, 925, 84 5) 177), 23 Quercus
diena) V= 5% 171A1} @E2 171, 2T Quercus mongolica) o) A
= @53 2 52 SIS

2) g% THAI(SS) MAIE] ZAL

P54 717 IALEA ek BEF FolE FAG A,

< A ollE THt gET2 W B8 555 55 ol
th 93 B2 =3t 2o} B APl 77k BRl & ol 3dch
Aol R -2 UM Bt 32.1(27~36) mm, Ho|= Bt
26.0(22~32) mm3Atk. ¥HA, 2jAJo} prEjAid R ool A M H o

=3 L8] B 33.4(22~45) mm, o)== Bt 28 2(18~41) mmATH

. 3t BlAl0
= @=2) (@4aixjH=E 7o)
EEZ =0|(m) 0.9~8.0 1.0~24.0
IME BIEE(m) 36~72 56~130
Q;_]Lj ;;jf ETHAOILES) 307HEELS)
253Uy sess fEyr

110

50
45
40
35
30
25
20
15
10

w E
S (ESR)0IN UZist EES Wit
Korea Russia Korea Russia

width of the hole length of the hole

SR(FER) L MO R X E ST EEZ HH|2 20| H|w



= 221 (A7)
28 7 R == 7 B Bl doli= Hit 175014~20)

cmO]H, =)= B 41(38~44) cm, 7|FAE FH|RHE| Y] Zlo]=

—

B 70645~10) cm$Ark.

BER0IN oI5 4stsA 40| 53

TE 1 2 | 3|4 |56 |7 8|9 |10 %z
Zo|(m) 18 | 2. 2 |15 |17 |18 | 18 | 14 | 13 | 17 | 175
Z0l(m) 41 | 44 | 43 38|39 |38 42|44 | 43|40 41

7|FAE* L | c|aja|jc,|)cC|AlQ 3spp
BUXZAm) | 60 | 69 | 69 | 55 | 53 | 50 | 60 | 59 | 39 | 56 | 57.1

PSIEETST

70190 80| 70| 80| 50100 60| 45| 55| 70
HOl(cm)

* CL: MOJLES, CC ZER[9HE, QA ZEILER, Q: BT R

= J5 FR1(2014~2019): F 61T 7|55 ARl = AT

-20141: 8¢9 194 $°71 1711A) (222 Bl =) & ER1BK LY.

112

-2015\3: 7€ 274 LF 170A] A &1

7827 YA A

-201643: 8¢ 10 57 VA kssdte] ARz 3 E el
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-2017\3: 74 204 4 170A], 8€ 119 A 1A AHAD), 89 14
FA A D E Rl

82 14 2 AL

-20184: 89 64 4A 1714 o] 980 mm= 53+ e, 89 13
_"’:7}-]\ 17Hﬂ](1°r°&), 84 14¢ ?4'7}1 17Hf<—]]7 8 2y 5,\_7)-]\ 17H;_<'"(/\}iﬂ)‘§‘ §1],
skt

8% 112 U A

114
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-20199: 89 1Y A I/RAAHAD, 89 6 oA, A 171A1K, 84
27U A 7, 8¢ 28U A 1A AHDE BR1513

)
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1) 1XK20154 881 25~27%)

s AR T ] FErehaa A A AL

 A] K 2 ST AT (Syvorovsky Forest)

- B4 AsleAad] 71eiEe] H XY eype locality) o] T}, =F LTI
$AdstaL, AR tolH A7t Bot =& 57 A ETh

- AU B A9 Fa TR RE Qe gLk Sl 4

F& B ZAFAT 45 GETN 45 4B v 0

S tHEES AR 111p Fx),
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A g SRS, AR el B st AR
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T L Lo R R E N R P e HL e
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el Aow el
- SRR BTN Pt A AErt VY e A)E
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ZHA|OR HEEA (R MEELTA, QEX: Alexander Kuprin 2%

tareneii ® @

ildtinin
Mﬁ%ﬁm

AAsH

o

2) 2xK20184 78 15~19%)

» ARA] 917]

- o] AFYZ (M. Taiga Station): N43°41'437" E132°9263”

- I SR 8RR N43742'5 47 E132°9'409” Ale, 2632 m

- Leopard-land National Park: N43°21'54" E131°38'30" Alt. 69.8 m
- R AR T N43°40'15.0" E132729'42 67 Ale. 1927 m




) o ey

#

Mountain Taiga Station 7
(Base Camp)

Ussuri Nature Reserve
(Ussuri Station)

Leopard-land National Park

TN R e SE

- Kuprin®] #Z=2 Wjo] A0 S oA
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S ENE R

- ol FHe Hlgeks J5sheavt Held Agow, o

WS Sslo] Arshkas 79l ofF-el 7IeE S-S <918
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2, Felo|7)o] Bkt

HIO| A 22 OFZH ROFS Z=AL

ke a A A B 715 E A

o IR b 2] A

- HjolaAlszo A Tk ST, FU AN TR v
(Tiliaamurensis)7} -2 SF9] O, < (genus Querens) T3] S}
N, ©] Qo= “F N - Ulnusdavidiana var, japonica) 7} B-ES}SI T}, 0]
& AL AAIE A71R1 19400 d o] YERJIE0] 28 {
FHoR Al 1 F A5 22 AAGgrH o= Wil

- APt ekste] Bt frAkelal, freAd e ke v
Al A5F7F §1AL FHEo] go] st
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Leopard-land National Park LH Z4=5Hs4 AfAl

= Leopard -land National Park Z2A}

B Z=AF

- o o] sl ARl o B3l F=y} Qe x| o),

- 20153 b4 dbdd x| oot
-20164 HIF I81E Al o

A1t

rlo

SELERALE RS P

- Ae] ks #4702 A ) et £4151 3 Atk

- g, B 5 gkl R des
2 AL el Qg0 2 2AR | oleigic

B

Py

TS

o] @

135



3 )\E]X]-o‘j - ‘?_g —]Z—}\} g AT s o AIBALOEL
,,u.,mmm..nwwummmmm“.m B

- AR ET e FEohilel ARETIPIAE) U o5 e
NPT TR AT
7ol B2 BT E R Wolof ARl 4= glrt. SRk 2015'd ks s

5%%&%}&}%334.Eﬂ}qo}z}é}gg E%%%%%ﬁ: 7 iﬂ%g?ﬂ-hd()[jgé %?fﬂcﬂ ﬁﬂ

7pE e 2 itk Twmﬁm
- &0] $AAMN BEF W] kel Ut AL E91algict o] —
Ao & ARl H5rt ZuE =) YA AL A2 5 . o
it ;
- 2Rl SR AR S AR dF R Ee BRI S ZA 571N
(Pleurotuscitrinopileatus Singer) S F-2 AT

- L2 AR 2 1o A] €S SST(TAE LA 2570, TATE20
#13070) ERR18}3ITt.

- JARELOA] rahiad 159 S9-S5 11 g1k

- 57 R AR 15t w3 s3s o) Fasleart 2 8-S
U H|gsk= 21 & 5 Sk

- F7F SR AR 2 gAlolol|A] Felea 8 V5B Ubnus
Japonica®W, Tiliaamurensis, Tmazuiensis, Betula sp A= AL 7]

= g

136 i



138

- eJAlolst BEAT 91}
- FPFELI} SFUAARETY A2 T GFHHMOU)E A
B3Ik, ol 2A P FEATR ohje} 25 234, 4

4 AL T 5 QI moE Hhisc

L4 XHAESTAH = MR}l Andrej K. Kotlyar2t MOU A& W&t

139



- ‘21 }‘] O]"Tq' 6—‘}9{4 %1%‘1]-}-1\— A g%E-OO]: 01_:]_‘?‘-/-1\— E—%‘Od'?‘)\e]% (Arkady S. Lelej)

<)

Sot7 Lhg e

g
>
o
3.
=
)
=
o]
B
>
4
ol
mr
P
OH

- SFEAAR ST FYATR 1500 i HBEE PRI
ol oM B AojlE AR RESS AN Jon, S

& ez 0] T AE F S wsIT

SIS0 HAIE A=

140 141



Kl Sik
ol

ol 1
=0 n0
T
I S) il

06

GWANGNEUNG

FOREST

CALLIPOGON RELICTUS

SEMENOV




4~
4
U=
I<

H}E E(barcode) KX} EXM(Lim et al., 2013)
1) St XM=
522010 7€ 299 F5% W] Alolu AR A AT 7)A

£, 4521990 74 209 F5ell A WA THAIE o853t
2) 24
52l 3 A veltjell M 248 FE8L AT 7k 282 5

3le] #2181t} & COI 855 bp P71 E-S thako & COI-F, COI-R
FTEAE FE3 AoE EAEII

i

N

0| EZ2E2]|0Kmitochondria) x| X £ (Lim et al., 2017)
1)@=
sEEolA 20140 WAS 27 2015 ASH $A 7} 17
A2 FHEFAATFAEHA7IGBA) A 9] & HHSE
NHC-A-2015-054, NHC-A-2016-120°]c},

144

&
AT
1z
oE

DNA 5% 7|EE o]83lo] DNAE FE31%.2H, lllumina MiSeq.
< olgste] B AlE Aol 137 B 39 §HAE

o] g3t 2709] (RNAZ A|9)%F (RNA 23} -5 #2498 Low Lab
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H}ZE E(barcode) STX} 24A4(Lim et al, 2013)

AAH 02 F 834 A7IM LB bp)S BESIATE TR ot 53
H|w&}3LA}F 713 Genbank (ncbi)ol] 529 F2] A7 IAGS Fasls]
o} B4 A3} F 540] s %t 75 A AR A4S
o] FAAP FL3S RleIint 2 24 AAE v E £33 ¥
g 54 Ao, a3 FE S A5 S4sk] A
B} o) B5<olA] Murayama (1936)7} A& 7|48 <esla4
o ARE AP AR 2, e Y shad T3 FElE v

sz ) 7124152 o] 82 o= |dlgit),
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2 D U130426)
Dorysthenes zivetta (GU130429)
Prionini
Dorysthenes grannulosus (GU130427)
17 Dory U130428)
Rhaphij h: i(GU130432) — Macrotomini
Callipogon relictus (Adult)
. Jictus (L ifiodlarva)
Prionus gahani (GU130430)
| Prionini
Prionus murzini (GU130431)
Lebia grandis (DQ059805)
Dicranosteina globulosa (FM209220) Outgroup

U13570)

i
01

Yolad REL E52| D|EZEE|0F Ol REAE 7[HeZ &
Neighbor-joining (N)) tree (Lim et al., 2013)

0| E2E2]|0Kmitochondria) H&| S| 2M(Lim et al., 2017)
rokadd] nEZEoks & 15742 H718bp) O= o] Fo|A 9}
o, Td T {732} 1371, ribosomal RNAs 271, t(RNA 2271, 1,033
H7P&e] 3 AT-rich A|9 o= %8 Zlo= RISt A 471
MAL AT 673%, CG 327%= AW, 137 vl 39 F-dxk=
o ol A Bol= ot e 2107 AT
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Paleosepharia_posticata NC_033532
Xylotrechus_grayii NC_030782

Massicus_raddei NC_023937

100
I Callipogon_relictus MF521835

100

Callipogon relictus

mitochondrial genome
15,742 bp

Thyestilla_gebleri NC_034752

— Apriona_swainsoni NC_033872

Batocera_lineolate JN986793

100 00
18 Psacothea_hilaris FJ424074
100 Monochamus_alternatus NC_024652
100 Anoplophora_glabripennis
NC_008221
100
Anoplophora_chinensis NC_029230
0.07
O|EZ=2(0f L 1371 Bt A I RTX F7|MES St
Maximum-likelihood tree (Lim et al., 2017).
Heols4a DEZEL0HAlE B- K
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HolsA 0|EZE2|0f Als(mitochondrial genome)

Nad6 F | 9784-10299 | 516 ATC | TAA
Cob F | 10299-11438 | 1140 ATG | TAG
RNA® | F | 11437-11503 | 67 |TGA(11466-11468)
Nad1 R | 11521-12465 | 945 ATT | TAG
RNA® | R | 12472-12536 | 65 |TAG(12505-12507)
16SIRNA| R | 12538-13824 | 1287
RNA® | R | 13825-13892 | 68 |TAC(13861-13863)
12SIRNA| R | 13893-14709 | 817
An:;z:]h R | 14710-15742 | 1033

L. X . Codon
Gene | Direction Location Length Anticodon
Start | Stop
tRNA™ F 1-67 67 GAT (29-31)
tRNAS" R 70-140 71 CAA(108-110)
tRNAYe F 143-211 69 CAT(173-175)
Nad2 F 212-1225 1014 ATT | TAA
tRNA™ F 1224 -1291 68 | TCA(1258-1260)
tRNAY® R 1292 -1357 66 | GCA(1326-1328)
tRNA™ R 1358 - 1422 65 | GTA(1391-1393)
Cox1 F 1445-2957 | 1513 AT | T
tRINA™= F 2958 - 3022 65 | TAA(2987 -2989)
Cox2 F 3023-3707 | 685 ATC| T
tRNA™ F 3708-3777 70 | TIT(3737-3739)
tRNA"P F 3778 - 3844 67 | GTC(3809-3811)
Atp8 F 3845 - 4000 156 ATA | TAA
Atp6 F 3994 - 4665 672 ATG | TAA
Cox3 F 4665 - 5450 786 ATG | AGA
tRNAY F 5451 -5515 65 | TCC(5482-5484)
Nad3 F 5516 - 5867 352 AT T
tRNAR® F 5868 - 5933 66 | TGC(5897 - 5899)
tRNA™® F 5930 - 5998 69 | TCG(5962 -5964)
tRNAM" F 5999 - 6064 66 | GIT(6031-6033)
tRNAS F 6064 - 6131 68 | TCT (6096 -6098)
tRNASY F 6132-6194 63 TIC (6162 - 6164)
tRNAT™ R 6193 - 6255 63 | GAA(6223-6225)
Nad5 R 6256-7978 | 1723 ANA| T
tRNA™ R 7976 - 8040 65 | GTG(8007 - 8009)
Nad4 R 8041-9370 | 1330 AA| T
Nad4L R 9367 - 9651 285 ATG | TAA
tRNA™ F 9654-9717 64 | TGT (9684 - 9686)
tRNA™® R 9718-9782 65 | TGG(9750-9752)
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A vdd 24 5 Tl AT B A7E FHE Aotk A
A7 G EAH (NGS, Next Generation Sequencing) S 7|60 2 RA| 7S
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A Bl R AR e 7he et GEE AN 5 ok =3 o=
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TEATE FAI0N S FHFE-NM = It Ferska
A FAd A (Gull genome) S TR SFadaT, WA FAdAle ¥,
EA510] Aerslaante] ol FAAs BAstaL, 34kl ot

AT Qs e BT Aol

)
Rl
:‘;)
oL
filo

157



&8z HH TaotsA MADIISKIY E=

Foed FEvetelr Aokt AL, Alghrh=s)) theo = fulla
3 AEARAA S o2 AQE AT Fewe] A HA2 FAR =
Ul 7125 2% & 5] oF 23%7F A2lEh, wid =) w71 g8
57 Aol 3k AAHA] S-2uetels
Foladd] Frad T AAA = Azt

Ty Bemd ABFAlL FEFAL A 5 o2 2Ae S
Aem, 7+ A9 Q7= HAF STk S0 HA AT AbolollA]

o] 7k QIck. EER Sk F Aol ¥ 4= gl EHe

ol AL v & vl Ferohaans Bewe] AR, Alarel] vh-
Fofsiriar & 4= Qlek, T8 e P4skaavt A& 0w Aae 4
W 7152153 29EE) S djsfof dict of&e 7]

Homt Arafes Tl AASE 9510 BE5LL AL 5 ol

158

Frokade AT 5ol e 25l nlaiA Aok A1 A
ol ol e B2 ARl Al AR ol gt wi)
E 22 ol el §¥ == Aol wol AIelM= i 7 543
SEAL, o= AA7IEER AgH 7] o] =Rtk o171l A

= AR A7 A B Age niE R Aershaa Bale] 2ast

'
N
T
n)
s
=Y
i)

1) 7IFASQI Ot EER|LIR7 B2 & BN

RE 30| T80 Agalsivt Aoled wo)aEo] Bhua]
Jofof Gk, A F7HA] FHGE-Lol| A 42383 A 2 el A3}
£ ulgo R & v Aslsart AAskEd vlad & vt got
of gt} Fae2 A 7 AdFQl AlES TR 0= 2 o]
55001 Wz BER A HF o2 FaA7 o] 30 cm7} e AU, 3t
T 2 ofgEE R Wot Arakeart AAs el HAe) A

Zolt}, whe Feleas wAskd Molupe, R 28 7|

159



FHEE M B olgEeurE 7 & A2 e

2) 58 x|
robess WEaEoR AWS, Yrstaavt ) $E &8 of
o) 4 7R Selek A1) S48 eble ke T vk 44 o

o} ojHell= FE5EUIE A

o
He
o
r >
A
N
oftt
>«
g
=)
N
0y

& ESekE Al Al Jgol ule- 2 5 Ak weh
ARBI710] P AR 7140] SR Hzieha BA) AL el
of Fht. Aol MR AR FBE T ok WSl AL
o, g1 Mom NS BEGsolor Bt B AT FAF
Fu% AT FA) G VA RS HE Slo] Sk Y3
g 5 G U A AN B FE 5 YES Sfelof 5

o, o 55k B9 2ol gk H A o] galoiof gt

o
A Hlel] QoS el H& AAE RARC ey PEeksa
B9 F98& TR, IFo] HRUHA| AU )7} ot 2l
£ AR83kE 5 AAel S 1A

ofo} g,

rir
;
il
i
ol
i
Ju
b

Frokaas AR Aol E 75 71kt s~7d e s, vE
la) A2AE Aot 2157 AEi7E ApA8] L AIA] 2 ol
TLeiA A el A Ak 23, Akt R Aol H7 174 713, Bl

(#5472 Zo] Wk okl 27d0] $& AAA} Qejet

=
[9)

J



= 590 1) 57} 88 ol g8 0z Aol e B
& v, WifE B9 AR 7k U Hom B9l Eshrh Wolxd
o} ol BARE FBH) G Foakaig B o
A AR A S EEe WA Apstelol ). Te)a 11 AvE
a0 2 A4Pst AR H4E & YEs v B9 3

st Aistelof B,

6) CHX| MAIX] THL

A ATl 7| FHSte] wE FFo] o] Fej= YEhtal 3l
o} =71 daslol A s zkgol wEd, $-2luehs 1069
(1912~2017) <t AH#7]L0] 10680k} 018 TR As3dlglon, &
3] AT FHA71LL 100dv} 024 C Z 02 A5EIT) ALo] 4
A wEERIThE Ssoln, o] WEsHE % Agel Y¢S 7|XItk=
Zol7| % stk N F7HA Frdbaas) 2] Gl & 354019
o1} 715 Rstel| wt §E = Qlrk wba] sl s tiA A AR
7 ARE Aot FEerT 55 Aol 7157} vk 34t

At mEsielof g,

162

FYL SN BES BAHA

rH

239 g7 =2(H §, 2007)

U g0 TREERLEE 46(1): 19-25 (2007)
Korean J. Appl. Entomol.

ZE20M BodligA(GEYS: shsamh) MANE ZAZEL 9
2Hg 93 qo

- AR WYX ZEY - OB - O[R0] - MW - Y - o SE WYY OS5 BT
e - 9Eg - AT

FUERU HRRED, ST AR, (UEINEE, UdnE TeAERT e, A0 S U
‘elditte Rots, (FRFYN, AUl Fude el

QOccurrence of Callipogon refictus Semenov (Coleoptera: Cerambycidae)
in the Gwangneung Forest, Korea with Suggestions for the Conservation

Bong-Kyu Byun®, Tae-Sung Kwon', Gap—Jae Weon?, Dong-Gwang Jo, Bong-Woo Lee,
You-Mi Lee, Hyeok—-Jae Choi, Cheol-Hak Kim®, Seung-Hwan Lee®, Yang-Seop Bae®,
Seung-Lak An“, Ki-Jeong Hung’, Shin-Young Park, Jong—0k Lim* and Doo=Hul Kwon
Korca National Arboretum, Pochoon, Korea,

"Korea Forestry Research Institute, Seoul, Korea

*Yeongwol Insectarium, Yeongwol, Korea

*Kangwon National University, Chuncheon, Korea

“Seoul Masional University, Seoul, Korea

“University of Incheon, Incheon, Kora

“National Science Museum, Dacjeon, Korea

"Central Post-cntry Quarantine Station of National Plant Quarantine Service, Suwen, Korea

ABSTRACT : A survey to investigate the inhabitation of Callipogon relictus Semenov and evaluate
the population of the species in the Gwangneung Forest was conducted during last seven years. During
the study, a female was observed in the forest in 2006 which confirmed a possibility of the inhabitation
with a small population. Fortunately, a ovipositing female was observed in the forest during this study
period in 2006, The female laid more than 20 eggs singly in the crack of bark of the Carpinus laviflora
Blume. We collated the all available data for the species with the present study including the previous
reports to provide the information for the conservation plan. It will be needed the long term monitoring
and various efforts for the conservation of the species will be need hereafter.

KEY WORDS : Callipogon relictus Semenov 1898, C idae, Colopters, Gwangneung Forest, Natural
monument, Conservation, Global warming, Habitat
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Molecular identification and larval description of Callipogon relictus @m
Semenov (Coleoptera: Cerambycidae), a natural monument of

South Korea

Jongok Lim *', Minyoung Kim ™7, Il-Kwon Kim *, Sunghoon Jung ®, Jong-Su Lim *, Shin-Young Park *,
Kyung-Mi Kim €, Cheolhak Kim ¢, Bong-Kyu Byun ©, Bong-Woo Lee **, Seunghwan Lee "**

* Division of Forest Biodiversly, Kored National Arboretum, Sohewt Pochece, Gyoongys do 487,821, Republic of Korea

® Labarasory of Deparement of Agriculrurot

* Muri-Lab Science Mscun, Gangnam, Seoud 135-500, Repablic of Korea
* K NSECT Go, L, o, S, Gapyvong. Gyeorggh o 477-824, Bepeblic of Ko

Jor Agr fty, 599, Gunak, Seoul 151821,

* Department of Biological Sciences, Honnam University, 4616, Vuseong, Docfeon 305811, Republic of Korea

ARTICLE INFO ABSTRACT
— o o o arpin forest and identi
Received 19 September 2011 by usi  Iwas \pagon reli , anatural atan
Ravised 18 Ducauber 2012 undetermined instar, Based on the result, we provide the larval morphological description of this particular
::E; :;J:“:'r:::“:q i instar, wit and biometric data of diagnastic characters.
© af Applied Entomology, Tai Malaysian 5

Keyonds:
Calipogon relicus Semenow
Corambycidae

Barcode gene

Natural morument

Sauth Korea

2013. Published by Elsevier BV. All rights reserved.

Introduction

The C idae is one of the
groupsin the workl, They are primarily borers in deadwood, and their
ecological role, at least in the temperate (orests, involves the reduc-
tion of dead and dying trees, broken branches and slashes during
their larval stage (Linsley, 1959).

c«irwn Audinet-Serville, 1832, the giant longhorn beetles in the

Populus Acer um, and
Quercus mongolica) (Cherepanov, 1988). In South Korea, red leaved
horbeam, Carpinus laxifiora (Siebold and Zucc.) Blume was recorded
asa host tree (Murayama, 1936).

As the population of C. relictus was found to have begun declining
sharply, the Cultural Heritage Administration (CHA) of Korea designated
it as natural monument no. 218 in 1968 in order to conserve the beetle
papuhmn (hitp:/s wwwnuykaDRarhen|mﬂm«-mez Db,

tribe ily Prioninae, i nd com-
prises twenty species in the world (Ohbayashi and Niisato, 2007).
Callipogon relictus Semenav, the biggest beetle in the Palacarctic region
(Byun, 1994}, is known only from the Eastem Palaearctic region and the
other nineteen species of the genus are known from the Neotropical re-
gion (Cherepanov, 1988; Ohbayashi and Niisato, 2007; Drumont and
Komiya, 2010). In Korea, Cho (1934) reported for the first time adults
of the beetle and lateral Murayama {1936 larvae.

Ecologically, C relictis Semenow inhabits broad-leaved forests and is
associated with thick-trunk trees (e.g. Ulmus propingua, Tilia amurensts,

= Corresponding author, Tel: + 82 3154010682
=2 Coresponding aathor. Tel: + 82 2804703,
(BW. Lee). b (5 Lee).
* These authors equally contributed to this sesearch.

V_KDCD = 16).
Since 1578, this longhorn beetie has culy been chserved twelve Hnes
from Gwangneung forest in South Korea up to date (Byun et al., 2007).
Due to such rarity and regulations of CHA, its biology, life cycle and eco-

logical knowledge was anly poarly and anecdotally known based on sim-
ple observation and speculation.

Recently,  dead larva of ize was found by
inside of a broken trunk of a red-leaved hornbeam in Gwangneung for-
st Itwas thought to bea larva of C relicrus based on its huge larval size
and, host tree species in Gwangneung forest, which is the only known
habitat for the beetle during the last few decades in South Korea.

Most of the studies in the literature on cerambycids have mainly fo-
:used on the adult stage (eg. Lee, 1981, 1987; Park and Kim, 1986;

. 1988; Wang, 2003; Ohbayashi and Niisato, 2007} although
|n their life cycle the larval stage is much longer than the adulr stage

122686155 - see front raatter © Korean Society of Applied Entonwlogy. Taiwan Eetomological Society ard Malaysian PLant Protection Society, 2013, Publisbed by Elsevier BN:
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Complete mitochondrial genome of Callipogon relictus Semenov
(Coleoptera: Cerambycidae): a natural monument and endangered species

in Korea

Jongok Lim®, Dong-Keun Yi®, Young Ho Kim®, Wonhoon Lee®, Sora Kim™', Jung-Hoon Kang® and IIl-Kwon Kim®
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Korea; "Depantment of Agricultural Biotechnology, Laboratory of Insect

Biosystematics, Seoul National University, Seoul, Korea; ‘Research Institute of Agriculture and Life Sciences, Seoul National University,
Seoul, Korea; “Natural Heritage Center, National Research Institute of Cultural Heritage, Daejeon, Karea

ARTICLE HISTORY

ABSTRACT
In the present study, we report the first complate mitochandrial DNA gename of the genus Callpogon  Received 14 August 2017
based on C. refictus, a natural monument and endangered species in South Korea. The mitogenome i Accepted 24 August 2017

15742 base pairs with 13 protein coding genes (PCGs), twa RNAs, 22 tANAs, and a 1033bp long
AT-rich region. The overall base composition was 67.3% AT and 32.7 GC, Among 13 PCGs, seven genes.

KEYWORD!
(Nad2, AtpB, Atpé, NadiL, Nads, Cob, Nadi) harbour the typical stop codon TAA or TAG, whereas  <ortan s mommen

remaining five genes terminate with T. Interestingly, Cox3 employs AGA s the termination codon.

Callipogon is a genus with a disjunct distribution: one species,
€. relictus, in Northeast Asia and seven in Central America
(Cherepanov 1988; Lim, Kim, et al. 2013; Lim, Jung, et al. 2013).
Callipogon relictus was designated as a Korean natural monu-
ment in 1968 and an endangered species in 2012 for a sharp
decline of the population in Karea (Lim, Jung, et al. 2013).

A male and a female were found in Gwangneung forest,
Korea in 2014 and 2015, respectively, and stored in absolute
ETOH at —80°C. The voucher specimens (accession no. NHC-
A-2015-054, NHC-A-2016-120) are deposited in the Natural
Heritage Center, Korea. We extracted genomic DNA from the
bodies with DNA extraction kit (Takara, Japan). The extracted
DNA sample was analysed using lllumina MiSeq. A total of
24,202,986 reads were analysed to gensrate 3,654,650,886
base pairs of sequence and assembled in Genelous 10.04
(Kearse et al. 2012). A total of 50,128 reads were assembled
with an average caverage of 478.4X. Phylagenetic analysis
was performed based on the nucleotide sequences of the 13
PCGs. Secondary structure prediction of tRNAs except for two
ANAs (RNA®" and tRNA*"), was done in Lowe Lab
tRMAscan-SE Search Server (Schattner et al. 2005) and tha

langh
beetle; Callipogon relictus

The 13 PCGs are similar to other coleopteran insects, and 12
genes begin with typical ATN cadon: four (AtpS, Cox3, Nad4L,
Cob) start with ATG, three (Nad2, Nad3, Nad1} with ATT, two
(Cox2, Nadé) with ATC and three (Atp8, Nad5, Madd) with
ATA. ACC was observed as an atypical start codon for Cox1.
Among 13 PCGs, seven genes (Nad2, Atps, Atp6, Nad4l, Nadé,
Cob, Nadl) harbour the typical stop codon TAA or TAG,
whereas remaining five genes terminate with T. Interestingly,
Cox3 employs AGA as the termination codon. Taken together,
one gene (Coxi) starts atypical codon, and 6 genes (Coxl,
Cox2, Cox3, Nad3, Nads, Nad4) possess atypical stop codon.
The mitogenome of C relictus has 22 tRNA genes: two iso-
types for Leu and Ser, ane type for the other 18 types of
amino acid. With the exception of tRNA™, the dihydrouridine
arm of which forms a simple loop, 21 tANAs can be folded
into the typical cloverleaf structure. While the order of
tRNA™ and tRNA™ among the ARNSEF (Ala, Arg, Asn, Ser,
Ght, Phe) cluster between the Nod3 and NadS genes is
revarsed in some chrysomelid beetles and aquatic elateriform
beetles (Timmermans and Vogler 2012 Timmermans et al.
2015). The lengths of 165 and 125 rANA genes are 1287 and

secondary structure prediction of tRNA™" in Bi s
Web Server for RNA (hp://rtools.chre p).

The C relictus complete mitogenome, 15742bp, has 37
individual genes (13 protein coding genes (PCGS), twa riboso-
mal RNAs, 22 tRNAs, and a 1033bp long A-+T rich region).
The overall base composition was 67.3% AT and 327% GC.

817bp, Iy, which are well within the range of the
respective genes detected in the caleopteran mitochondrial
tRMAs (Kim et al. 2009; Chiu et al. 2016). A large non-coding
AT-rich reglon (79.6%) of 1033 nuclectides s located between
125 MNA and 1RNA™. Although certain repetitive
sequences were not Investigated In AT-rich region in
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Abstract

An investigation on the habitation of Caffjpagon relictus Semenoy, 1899 in Gwangneung forest was carried
out, where the Korea National Arboretum is located. In an investigation spanning the last eleven years
[N07-2017), 22 enerseies ibles; e pipil ehusben, by, s Liowe oF . alio e
identified. In this study, biological information about habitation of € relietus is provided by comparing
and combining the results of this investigation with a survey conducted in Ussurisky Nare Reserve,
Russia, in 2015. The distribution is also reviewed to include the Korean Peninsula and a new location of
South Korea is added to the distribution for C. refictus.
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ARTICLE INFO ABSTRAGT
Keywords: A comprehensive checklist identifying hast plants of phytophogous insccts are essential in protecting forest
Callpogon (Faveran) relccas ecosystems from major insect pests. We investigated bost plants of Calljpogon (Faxenis) relictus Semenow
Gwangacung forcst (Coleopiera: Cerambycidae: Prioninag), an (nsect categorized as a natural mnumm in South Korea. Fleld
o o forestled i, Quercus

m o 5t plnt of . () rellns Bz o this et nd a et someeh, we pmumem.pdmi list of host

plants of G, (E.) refictus in the prosent study. In addition, we

and habitats in Gwangneung forest (South Korea) and Ussurisky Nature Reserve (Bnmln] that are relevant to C.

() relfetus.

Introduction

Commonly known as langhurn or timber beetles (Machado et al.,
2012), the phytophagous family Cerambycidae (Coleoptera) comprises
35,000 species worldwide (Manné et al., 2009). Although some feed on
herbaceous growths, members of the family generally attack arbor-
escent plants, including each species restricted to a single tree species or
genus (Craighead, 1923). As wood barers, the cerambycids are some of
the most ecologically and cconomically relevant insects in the world,
given their ability to damage timber already in service, as well as ser-
orkill insle
1959 Web, 1987).

Subfamily Prioninae have been known as a primitive group and
primarily consists of borers that feed on rotren wood ar roots (Wang
etal,, 2014).

Measures to protect forest ecosystems against phytophagous insect
pests must involve generating an up-to-date checklist affected host
plants of the pests. The life cycle and host information of Cerambycidae
are particularly important, given their high destruetive potential
Recently, many checklists of cerambycids and new records of host
plants have been published from the world (Machado et al,, 2012;

Vlasak, 2014; Doychev et al, 2017; Monné, 2017). In South Korea, Lim
et al. (2014) presented 170 host plants for 181 cerambyeid species.

‘The genus Callipogon includes cight species in four subgenera with
an interesting disjunct distribution in the Neotropical and West
Palearctic regions (Li et al., 2012; Monné, 2017). Seven species (re-
presenting three subgencra) are known to oceur In South America
(Monné, 2017). The last one is €. (Eoxemss) relietus Semenov, the largest
beetle in the Palearctic region (Byun et al., 2007) and the only re-
presentative of the genus Callipogon in East Asia (Bezborodov, 2016).
‘This distribution could serve as a part of the evidence supporting the
Bering land bridge theory, i.e., a terrestrial connection between Eastern
Palearctic and Western Nearctic regions during the carly Cenozoic (An,
2010; Bezborodov, 2016).

In South Kores, where the bectle is designated a5 a Korean natural
monument (No. 218), C. (E) relictus was first recorded as Macrotoma
(Bandar) fisheri Waterhouse (Saito, 1932) without a detailed collection
locality, and Carpinus laxiflora (Sicbold and Zuee.) Blume (Betulaceae)
was newly reparted as its host plant of C. (E.) relicius (Murayama, 1936)
in Gwangneung forest. However, the population of €. (£) relieius has
not been fully investigated, because considerable effort is required for
its isolation and identification of this species living heartwood,

- Gormesponding author at: Division of Forest Biodiversity, Korea Kational Arboretum, Pocheon-si, Gyeonggi province 11186, Republic of Korea
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