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A7) wlely] AFZolA AEHE Coproclava; )
Feubg e SHalol tigt ollu] el

WERR' - AR - HI|S

SR LS| FA IXGTA FXX|TA|AHATE

CoptoclavidacThis FAtio] MASITH} BEe SATA LIS o] 2ol Aglth. o] THEL F2 S}
oltiFol WA BESLT. oSS BAY Brfero] HGyrinida) M T F 9] & HAEd), Hel o %o
AT T AL 22 TFL, M2 ofghZol T T AL 22 £35S 0] 93 AL oJ AT A
= AFAe] 2 g ARE 290 BE 12, 28] ] 2Hoigs Ay wely] WFZA of
Coptoclavidacito] &5} A2 Hol 20| §5 SHlo] T AHBEQL, B3] ZYelAE HEE A1
9k 71 el E AR S5 Bele o)A wid A7) welr]e| Coproclava longipoda Ping, 1928
o] 71 gfrhe] okt ARl of WFEo|A AHEE SAE Coproclavadiol] £31 Ao Itk shxgt 1
2t BT C longipoda®) %3 §-32] EEET= ARE] Be) olzhilo| A 2ol 2 melth, ArZe] B3
SHHEE Coptoclavark A LrEhdths Aol A Z319] Jehol Biota®] ZE8H4 ok AT & 4= 9]
o}, i)k 120] B 1E A7) Albian©.2 A5FHS] Jehol Biotad] AR Ths %7]0], W20 25344
& Jehol Biota ©|F-0] FotAlo} T5 AHE olsfaiizt] Fa g 918k 3 AL Halr),

FEQ04: Coptoclava, =AGAE |, A%, Woly], Az

Tae-Yoon S. Park, Young-Hwan Kim and Kye-Soo Nam, 2013, Preliminary research on the aquatic coleopteran,
Coptoclava from the Early Cretaceous Jinju Formation. Journal of the Geological Society of Korea. v. 49,
no. 6, p. 617-624

ABSTRACT: The family Coptoclavidae is an extinct aquatic beetle group which occurs in the Mesozoic strata
of Eurasia. The family is characterized by the presence of two pairs of eyes which were used for both aerial and
aquatic vision as in the extant Gyrinidae. New coptoclavid fossils have been discovered from the Lower Cretaceous
Jinju Formation in the Jeongchon section, Jinju, Gyeongsangnam-do, and the two Gwanghyeon 1-ri and 2-ri
sections, Gunwi, Geyongsangbuk-do. Numerous larvae were found in the three sections and a few imagos in the
Gwanghyeon sections. The exceptionally long forelegs of the larva and imago are reminiscent of the long foreleg
of Coptoclava longipoda Ping, 1928 from the Lower Cretaceous of China, and thus the coptoclavids from the Jinju
Formation are assignable to the genus Coptoclava. However, the abdominal outline of Coptoclava from the Jinju
Formation is distinguishable from those of the reported specimens of Coptoclava longipoda. Coptoclava is
considered as a large predator in the aquatic ecosystem of the Lower Cretaceous. The dominance of Coptoclava
indicates that the entomofauna of the Jinju Formation is closely comparable to that of the Jehol Biota of China.
Because the age of the Jinju Formation is much younger than the Jehol Biota, the entomofauna of the Jinju Formation
would play an important role in understating the development of East Asian entomofauna after the time of the Jehol
Biota.

Key words: Coptoclava, aquatic beetle, imago, Cretaceous, Jinju Formation

(Tae-Yoon S. Park and Young-Hwan Kim, Division of Polar Earth-System Sciences, Korea Polar Research
Institute, Incheon 406-840, Korea; Kye-Soo Nam, Daejeon Science High School, Daejeon 305-338, Korea)

' Corresponding author: +82-32-760-5437, E-mail: typark@Xkopri.re.kr



618

£
=
Ho

1. ME

CoptoclavidaeZ}= $7] EglojofA7]|HE 7]
o7 7R EARE, BELT ATSHHER
et =2 fEpAor ti§2] A7) wiety] A
oA AL} A S 75 o] wAH,
£8) 53, 52, AMEol 5 Fobalobe) 54 H
ZoA 71 wol] AREEtHPonomarenko, 2003;
Wang et al., 2009). 22 B 115 coptoclavid 3}
2l Coptoclava longipoda Ping, 1928 = F=r E-5-5-9]
7] wol7] x| Fof| A WA Ao|th Coptoclavidae
o] &3h thFES AF2 At = HolE Fe=
S0l e, 7het) thElet Aot = Pl A
&k & F Y =5 olgste EHa & 2
Al & o e §AS A= AeE gEA ok
(Soriano et al., 2007). o]23t FE| & EA S vigo
2 Balke et al. (2003)3} Grimaldi and Engel (2005)
+ Coptoclavidaed}7} W o]+ Gyrinoidea) 2]
E)o]2HGyrinidae)2} 2 TA} Slekn 45
Sk SHAIT 433 50 FejE SAS v
© 2 Coptoclavidaed}7} EW7R433HDytiscoidea)
o] g olgtal =5k oA E QUtk(Beutel et al.,
2006; Wang et al., 2009, 2010). £ Beutel et al. (2012)
= 27184 o83l @A A<= Coptoclavidae
= Efolaiet= 4 BAVE Sl B W
9] ZAI SR Frol 2k 313l WEbA] Coptoclavidae
o] £33} Bpo|zte] 5] Yy fAMIS B3
3K parallelism) 2] A=o]2kal 4519 T}

AAFEA 9] 7] Hjolr] AFBolHE Be 40
220 AHRET SAIT, B17] a5 (Back
and Yang, 2004), W%2}-2] 314 (Engel et al., 2006),
AAEHY & (Engel et al., 2002), Y= 502
TS0 X &% (Paik, 2005) 59 ATE A <51,
W72 T3S0 dat BARY AL 53
= 7] o2 A2 Follch

o] du|ALe] FAL A AFA| A& dA
A5 97 Fdle, FE2e g =& EHo %l
A7) Wef7] 23304 Coptoclavidaedte] <5}
£ L339 AEs Hxe Bk, O AHst
2 o]0 copaiy] gtk 53] B2 WrlelAE
2 o §50] AR, FAlY, FE2y &
HollA= 45 S = FAE Ut 432 588

N\

0

rig
i
~
T

2 o} 71 YIS AT ol FRo)A BT
= A7) wWetr) 9] Coptoclava longipoda Ping, 1928
o} 70 grehe] mash ol fAISlet weby A5
ol A A+=H coptoclavid= Coptoclavadsol| &5h=
Ao olg 4 7o) AAHOR o] ATolHE
Coptoclava sp.2 g 3tct.

2. AFEQ XA MR

BdwA 9 AlsSatel &5k AT FAE
2F1000 mejl 4} 1800 mof| @3t} o] &2 3|4 9 5
A Aol iR - o] R Q1AL FHl<T
= mol A =4 m T2 AReto] FAstod, sHF-2
2(fluvo-lacustrine) E-F oA EZH ZoZ 34
Hrh(Chough and Sohn, 2010). Charophytes2}
palynomorphs 59 TYETY AT7E Fa) W7
20] £33 A15279] Ao 7] Neocomian
(Hauterivian and Barrenmian) 2.2 4= ojgtt}
(Choi, 1985; Choi and Park, 1987; Yi et al., 1994).
SEARE | Lee et al. (2010)2 FFZof|A U2 7
A AdiY] AojEo] 106 Mao|E g XFF-0]
Albiane]) =25 9ick T 245Hc

AFFolA= 2 Bt olmslF, MBS, WdF
(conchostracans), 5117], 53] 59 B2 5579
SHHE M FEH o8 Y oo A E
(Paik, 2005). 2| Park ef al. (2012)%= 1 St 98
oY E, WA 5] T 2 niTtE ol A AEE
= FEr)-A719 ety S22l Archaeoniscus7} B)
3l4d Bl Aol A A AFZo A AREE Tk A
£ B3}t 3t Selden et al. (2012)= AFS
oA A AAH o2 EEA AREEE AnE s B
T5tge

3. MHZet A7

o] Aol AREE Coptoclavas;] TF3}AL
AAGE AFA] A& TH(35° 07' 457N, 128° 06
02"E)a 5= 9 F&1E] 9 (36° 14 537
N, 128° 37’ 45"E)7} ai2e] ol (36° 15 04N,
128° 37 25"E)ol A AAEYTHY 1). A% bl
oA ¢F 40 m FA9 ZFFo] =EE o] S
a1 g = ¢ 10 m FA19], Fd2e] dH
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ol A= oF 20 m FA|9] JFFo] l=EE o] ItH
2 2).

AE dHoA s ZA F S5 S HYolA
1004 7€) -5 BHAo] A==l e, 59 ot
L2 Holz 3 EE Yo FF A5 4=
H 7Fs/o] = o] MY FEEA e 94 dF
3t 52721 Archaeoniscus, 7 1)3}+4(Selden et al.,
2012)3} A A=A, B3], ABS, HARw 5
o] AZEM, HAEE, U E, ooy, HE,
LRAAE, wiuls, RS, SRS Sl 5t
= £33 o] th AU Fdle THofA
£ 2719 329 A M doflA 209 7o) 13844
3t 3749] 45 sHeo] AbEEglom, FH2e] T
oflx=271¢] FFollA 37119 AF S 0] AF=H
t}. o] Aol ARGE FHEE FAAFao] 2%
wjof ic,

AF20) ZEHE F2 34 4] oRt B
A Qe BEFeR nEsojgen, g Ay
2 o] & W A% glovt, tRi shy Fun
9} 2 30| Hol| 97| Fiek. 0|4 Aol B
A W g BERE R nEw B0 44, 5
o] ZHE glo}7] Burgess Shaled)| A AH&E = 3}
HEo) ojux|E P e Hesttid o g

®

Gwanghyeon 1
Section
Gwanghyeon 2
Section Yt
Gunwi-gun

Jeongchon
Section

7

Sacheon IC

Durang-reservoir

Fig. 1. Location of the sections from which the material
for this study was collected.

AEE dojd 4= Qltk(Bengtson, 2000). o] B2
e B0l ¥ & Tz} Fdo] = ¥
3 2HE ZATI Ay Aol olvAE
A= AoItH (2™ 3). o] B¢ Ay Fo] obd e
of ojm|R|of| A A FAEX] ke 250 A=
g0 Ko7k 3to, P E olsfstet EEs &

4.1 R&

F23H2 A7 B, A% FHE BE
H 3}Ho] Wo] glon, 2= oo ZiAI7E By
o Yehr| = it} 9ol 2 S8A HEH 3
A 4A-O) 1 A, &F Fo 8 oA BEd 3
A= AR ETH2E 4D, 4E). A& Ty} FEle,
Fd2e] EH2 130 km HEE HojA glon, o]
GHENAN AEE FFEHE BE AT TSt
, FEE oS ol o g, Zhe Fof &5}
Ao 2 A7t
729 52 AAHCRE 71 95 (terete)o]H,
o7t HWAsi) HEE AEof wet thE XN, HA
9] dol= nYE7|E At 35 cm FEo|th

ki

fir

Fig. 2. Outcrop views of the sections. (A) Gwanghyeon
1 section. (B) Gwanghyeon 2 section. (C) Jeongchon
section.
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™ 2] &(epicranial suture)2 VIS o] 2} A H
A 71& 0t (prothoracic tergite)+= 7F-H| 7150t
(mesothoracic tergite) L} S71&0}t] (metathoracic
tergite) o} oF7F 4w SHLE oFF FAESIT
3 9 Wk s oAU ot ZhA s e
o= Yu|o) xhoj7t Ae] glow, o A thriR
g A% u]7} BolEch. nhxjet ujmicie] Boj
g &2] 2] 57| (urogomphi) 7} R12H, o] HF
719 doli= AA| FZ 0l oF 429 14 it vl
utt) & ok} gk o] A&3 27F X5k, ©l
= A WY ZF stollA B 2 AR HTH( 2™ 3). o]
ZE T7|EX(metapneustic) &2 P4 Aoz
A = 739 7]13A (tracheal system) 2] 5
2 F4 "t (Ponomarenko, 1961, 2003). Al 49
the)e] 7148 (coxa)S % A&t otheElEE
(profemur)$} ¢c}a] 734 (protibia) 2 ol= Z42h ¢F
oFe)7]d (procoxa)e] 34, 154 Hxolc). giekel
F4 (protarsus)> A&3 7 EGOE HPE]
Rem I Zole rhe]7]d 9| of 2.5ufof E3irt
7hedthe|et Aokl = drhe]of visiA o, £

N

Fig. 3. A specimen of Coptoclava sp. from the Jinju Formation in the Jeongchon section, KOPRIF7001. (A) Without

ri
o
~
N

A3t Zdo] WAsta &S MPol Hol =9
e (paddle-shape) & Hol FFE7} AARE
ujet zwshA W) glol, 2 skl A
2 Ao 249

42 M=

AZB 2 A7 A S HEE i
o] WA E|R] grobx] AAEZNE= HFY AAZ 3
HE Q5] 4717 A=tk H-oll= S8A HE
H 3] F 3 FEL ofHY| X Ho|e &
HEo| ¥ (2d 5B), & thE FE-2 E¢sH]
HEEH AT, B2 (elytra) ] 27} 2 Helch
(2™ 5C). B3], flolf2 =2 HEw shjdgtope}
Fo 2 Eo| BEF S E ARSE|QITH 1™ 5D, 5E).

ZHEAQ1 52 el 7|20 B a1E Coptoclava
9] JZ=0l vls] MAH o= A& Holtt XA
9] Zoj= ¢F 4 cm Frolth. A o= A=
3o Fo| 2UsHA EEstL Stk 4S9 At
= f5AY 2Fste] 9olzE At AN
A0 2 AZFEtHDmitriev and Ponomarenko, 2002).

crossed nicols, not immersed in water. (B) With crossed nicols, immersed in water. Scale bar is 1 cm.
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sickele] 20 AR e £33 oh AR WA
1 gl §9L skt AYRE Aol GO
2 5 Y= nEE ARS el Fol
BEFo] Gt o)t 91EE B v AR &
o= 249

5 E 9

5.1 ZIFE Coptoclava sp.2| 270 2§ 0E
Ping (1928)¢f &l3fl Z7]A= Coptoclava longipoda
Ping, 19289] AR H O ZF= A5-A] 9] Laiyang S
oflA AFEE A TAY Aol F2] HREA S 9
ZA-E A7 A oA =] 3 A E oE Ak
TEIA 2 AR o 2 Z&stal 22 FEHiE el

t}. Ping (1928)2 C. longipoda®] 4Z3+4S &4
SHA] Z8tlaL, Coptoclavas WA EL] A&
Z B3}t o] &, Ponomarenko (1961)2 & A
o} AJH|g]o}e] A 7|ulo}7] Baissa S+t a} 52
Ondai-SairZ-ol| 4] Coptoclava longipoda®] 5=
ZAM|3] Ba3FHA CoptoclavidaeT-E Aj2o] Tt
S o]=°] B F| &3th= AL WU
t}. ©] ¥, Hong (1982)-2 7t="dol| 4], Zhang (1997)
< AdANA C. longipodas Hi P=d, o] 75
B AASESANHOE FFom EES FAS
Heloh ojAd AR Fefd AF+7F RbER] o
W70l FHHCRE 3 Fo2 B 5= USA &
23, E3F of 2] A oA L2 Coptoclavas;2] 3}
Ao| H)=gt Al7]of] ARl FFolA Uttt 1)

Fig. 4. Larvae of Coptoclava sp. from the Jinju Formation in the Jeongchon section. (A) Dorsal view, KOPRIF7002.

(B) Dorsal view, KOPRIF7003. (C) Dorsal view, KOPRIF7004. (D) Lateral view, KOPRIF7005. (E) Lateral view,

KOPRIF7006. Scale bars are 1 cm.
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1=
=
Ho

o]Ftt. o] o|-FE Zherikhin et al. (1999)2 C.
longipoda s EH 3§t Fo| ol ‘species complex’
2 H3kon, Dmitriev and Ponomarenko (2002)
= C. longipodaZ} ‘species group’d 7FsAS A
3Tk T3 Zhang et al. (2010)-> 2844 €] Dalazi
Zo]|A] Zhang (1997)¢] C. longipodag;il B3t A
% 34 E0] AHsA LaiyangZ2| C. longipoda2h=
OE T £ 7S dFs AT

55 A A28 Coptoclava sp.9] 5 342
Ping (1928)¢] B.118} C. longipoda o] B2 Ha} 7+
o] Ak o2 THST e BAE SHAt 514
T 2739 B ddie S5 CoptoclavatAlE
o] k&% At)(135-120 Ma) Xt} E& F-2 Albian
o|7|o) XF5-2] 3443} C. longipoda ] HA] 3323}
o] fAME AEe welal) ofit Eak Al

N
ri

|4

2], 28] gHA AEH AFEC] ARkEQl oA
ke 7120 B 1% Coptoclavas:2] AJAIE] vlskH
E&3ta F-2 Holtk. IFFollA A5 Coptoclava
sp.9] AEet T 58S AN do = FIdst P
A A7t a4

5.2 Coptoclava {HELQ| MEfSHY 9|0O|

AFFol A= T ollAl ¥t o] & S4F
3 29| 30| g WAL, LATRORE B
7159 53 A, T8 ZAAH L T S U= F
ASGAA 59 el g, v EARe] 43t
© 52 A= fr5ol ARG Coptoclava= A
7] We}7) o] g ZA|R}o]ThZherikhin et al., 1999).
Coptoclava®] AL 9 ol|2 T A2 o] =
Ao 2 nRojEol & #H FHoA APFE FZ

By

Fig. 5. Imagos of Coptoclava sp. from the Jinju Formation. (A) Dorsal view, KOPRIF7007 from the Gwanghyeon
2 section. (B) Dorsal view, KOPRIF7008 from the Gwanghyeon 1 section. (C) An incomplete specimen, dorsal
view, KOPRIF7009, from the Gwanghyeon 1 section. (D) Lateral view, KOPRIF7010, from the Gwanghyeon 2
section. (E) Lateral view, KOPRIF7011, from the Gwanghyeon 2 section. Scale bars are 1 cm.
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Ao, §3-2 oA FB= 5 (nektic) AP
RS AL 2 AR Zherikhin et al., 1999). o] &
HHI FFo| A AFE sHe A9 ZARES EA
£ AF52 HAANZE 24 873 9] A4 A=A
2SS ou)git

Zhang et al. (2010)2 &= Jehol Biota®] 2%3}
A IgdS A dAR Wrsletl, A7 (early
phase, 135-130 Ma)+= si=-A 1 a2 AR 740 &
I ZA A+ EEE Bo|H, F7](middle phase,
130-122.5 Ma)oll= 284, A3, st &=
= Z3ske T F, 55 AA| ol £EZ5HA =Haz, vt
)5} %7) (late phase, 122.5-120 Ma)= g&.0 2 oF
A, BB TF0 ol EEE HolA
Ho] Rt o] Aj7jo] EZJETR Stk
Coptoclava*= Jehol Biota®] L5314 e ThA| o
A 719 T7]19] - (dominant species) 2.2
ebdth(Zhang et al., 2010). AF52] 25T
HA| Coptoclava7} S-M|SHA Uepdth= -2 Jehol
Biota®} F-AFSIHTEIL & 4= QUTh SEA|RE 229 Lee
et al. (2010)] Aol W2 AF 2o A L 71
F2 A= 106 MaZ Z21525-0] Albiano]] E]Z = 9]
o}l B 4= )31 o] Jehol Biota 9] 25314l Bt
T A717HEA Foks A& 9|7 ell, Coptoclavazt
SAI3 AFF0] 2F3t2 Zhang et al. (2010)
o] Akt Jehol Biota®] L5314 WEe| 3THA|
o1¥9 ZFEAAS JE 7KsA olck weby
oz ojzojd W72 TaspAZe AAH
F& SolAole] A7| web] 2 A A
olsfakzd] o3 AL T Aol

AL A

o] A7= 20139 W59} A Yo 2 = A+
Ao 712 AT AR ot S S U THIA
5 PN13090, KOPRI). o] =52 9lx HZ35 4
= AHaFAL ol ull ¥pabd It o] 53t e oflA|

A=Y
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