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Taxonomy and Ecological Implications of Stonefly (Order: Plecoptera)
Nymphs from the Late Triassic Amisan Formation in
the Boryeong region, Korea

Kye Soo Nam*
Daejeon Science Highschool for the Gifted, Daejeon 34142, Korea

Abstract: A large number of stonefly nymph fossils were discovered from the Late Triassic Amisan Formation in the
Boryeong region, Korea. These Plecoptera were classified as Platyperlidae, Baleyopterygidae, and Siberioperlidae based on
their external morphologies. The Baleyopterygidae were most abundant among the fossils. This suggests that the
plecopteran has already been widely distributed in the Northeast Asian region including Russia, Mongolia and China
during the Mesozoic. The fossils of these stoneflies imply that benthic habitats of flowing and fresh waters may have
existed, given the fact that they are similar with the biology of extant species. These Plecoptera were found together with
Ephemeroptera and Conchostraca and thus, they were presumed to be preying on these insects.
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Z#= Nemourina®} Perlina®] F o}=02 FA%H
T 190 3 24009 Fo] TATZ M TS o]
27174 AlA 2R elM BaE oK Sinitshenkova,
1987; Grimaldi and Engel, 2005; Ren et al., 2010).
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2007) SALS A Ao BE UFoA LHFH
FE Aol TRl T B Tl IFAHL
2 F3 3} (Sinitshenkova, 1987, 2007; Carpenter,
1992; Grimaldi and Engel, 2005; Ren et al., 2010).

At f5S tiE = Ale FAseH o
59 AY 5 wiel Sl Adske 29w
e}, 27} olt A% 79 o 23l vl )
ggo] Wolx F= 37}01] 292) 8K Grimaldi and
Engel, 2005; Won et al., 2005). =& §5o] A4
ke 34U 4 ol "@eelde Bl A A=,
27 5 TS Aeol A MAshaM A AE
AS g 74 AEAAY] FMES 8k
o), A, Ard, =94, ded, WE Fol
H(Yoon, 1995; Gullan and Cranston, 2003; Won et
al,, 2005). BN AzEe ] £ALFY] TR
© shadol, A, Axd 5o fEol tiiiel
o o] F 7P B2 55 AR gke Aol A=elrt
(Nam, 2015).

s A= frgel AEEE BEAAY opiE
Me T2 s AEo] 2EHATHKIm, 1976;
Kimura and Kim, 1984; Chun et al., 1988; Kim et
al, 2002) ke, ovilel, off % 2% 59 =
S BFAE T Itk (Hwang and Hwang, 1986; Nam
and Kim, 2014; Kim and Lee, 2015; Kim et al,
2015; Nam et al., 2017).

2F9] ERelA 7P S8 AL 2l FEet

A €] —1‘01 AR, ofw]akgo A A
e dF-E 7t gle I f50
A Aol Q7] FejE BEFHNI rﬂJ—Eroﬂ A3
HFEot FHE doks 7 Utk £
S A EFAAC AeAd A
7730l &k 28y 53 AFe] 2ol ey
& e Aol rFeeitt 3 AwgEe] 2Fe
Fol gt PHE AT fot A5 It
ME HISsl7] W] FEs] ofgARt 5l
sigk 540] Sl A= ASY 2/ Al A&
AZ 4% 2AckSinitshenkova, 1985, 1987; Gullan
and Cranston, 2003).

By A ESTA 4 gwd e
Hwang and Hwang (1986)%l <J8l *-2 2I¥ ]t}

2 5 Pyo and Yang (1995)°] 23l 39 =g
Dl fgel FHen BAssE. Teh olF
qe sz Ud ARl RAR AAE

—{o

143709] 344 el G20 thel Planperladg 3

A7t olFolAA XAk FHZol Nam (2015)
ARE AFE QFTF o] &

et 2% 302 BFY
ATl ARsE k.

Meh X A wa AN A0 54 7

=d f3el FeH 54 o 3 T & R
A R olgo] MR A DAL

= H 2 530] slnh

otojttEel XIE JHRe AlLh

B AGef| Exsh= FAH] B2 %2 Shimamura
(1931)l] osl A& AF2APE AAHEA. 2 o
EA%s 67H o= HEslal HaEgtolet mtﬂo}
Atk 2 F =W o2 SAkEel ok A A
T7F olRAR L. 12y S S| AAl= :rLZ}
vt 234 MZ tEkSon et al, 1967; Lee et

al,, 1974; Suh et al,, 1980). ¥ AFoM= FEZF
S SHRENE SIRT, opikE, AT, WAL,
AFEEY 9 o2 AE3E Suh et al. (1980)<]
% 1725 wsith(Fig. 1). Suh et al. (1980) <J3}

9, oA el 5ol < oHiTEi SH-
/\]-%H:H SHE: A, S5 AR, S Aldd,
5 AR 502 MEHL ofnilEeM= F= A}
A Aol iiﬂ olFm & wje] B©EFS FAlS
ok 3 Al f52 opiee - Aol
AEEAT T Adde sHRERE s AdA,
T AR B ARG HAY 2R F
e ol A4 AR M fElE Adx
AeRel AAbe] B4 5o 3 I 1Y
T ARl o3 4" Ze= d|AH(Choi,

FEFTONE HH AR e o), =
%, W% . i o FRe) FREM] 4E

=2t o5 3PS o] gal HEd AFAYE F
ke dle dAVE Atk HESE Hede T W
R 7] Egolotrrle EASE  Dictyophyllum-
Clathropteris 21 2X|2] ol &k HEAQ 314 4]
ES 2o] ¥8h(Kimura and Kim, 1984, 1988,
1989; Chun et al, 1988; Kim, 2001). 22l 275

2ol Soke 3 HRHRE ofnitellA TR
AEE AL Qs 250X Cyclestherioides rampoensis
(Kobayashi), Euestheria kawasakii (Ozawa and

L oo
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Fig. 1. Geological map of the study area (Egawa and Lee, 2009) and fossil locality.

Watanabe), E. shimmmurai (Kobayashi) 52 <A
ofellA] F7] Egfojofiy]e] X|FoA HIE FEo]
TH(Kobayashi, 1951, 1975; Zhang et al., 1976). W}
A RS S AE] SJshd FETTe] AE Al
e 71 Egfolopr|d 7FsAdo] ETHKobayashi,
1951, 1975; Kim and Lee, 2015). 88, 712)7}7] &
TFolME FETTe] A7 A7) Egfololzr]oA
A7 FHAP 17K JeRdti Min et al, 1992; Kim
and Kim, 1998). FE52] EZA7]e]] tgh A<l
o 282 2 AR o|FARAT SIUTH ol
AHA] HAAE & & e QUS4
2] gkt ohwaige] BA $ dniAde o5 A=
o] ¥4 HEZE(Ilite)o] 3 K-Ar Ah=4 2
7} 157~140 Mac]7] wjZol| op|it5e] B4 Ay
= 2 ode= FHMT 4 Urh(Egawa and Lee,

2011). TSt FEZFe] ARl dldehe 33Tl
A Ao]FZe] SHRIMP U-Pb AthzS 1722+1.9
MaZ UERITHKoh, 2006). FEZ72 H7 oA
AZVE AAhs ARHIA SRS A FHAAHES
221+7 Ma°]th(Jeon et al., 2007). ©]x1& AFApmjch
A F43ke] tE B oyt s st
FAESH Al IAR) og AdjetE et
Zpol7b Stk & ATtoMe A7Iek s AES 9
AR AT AHE EdE opnilse] AlHE 3]
Egfojolr7|R 7Haidt).

B oATE By A AEHE B Y
% 3 4wl 52 02 478 A9skt



296 -0+

Table 1. Materials of Plecoptera in Boryeong area

Family Reg. number Main locality Number Percentage
Siberioperlidae KNU-2009061~KNU-2009080 Dongdae-dong 20 274
Platyperlidae KNU-2009081~KNU-2009095 Dongdae-dong 15 20.5
Baleyopterygidae KNU-2009096~KNU-2009123 Myungcheon-dong 38 52.1
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Fig. 2. External morphology of Plecopteran nymph (modified after DeWalt et al., 2015).
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At sHH ARLE A7) Sl F2o] EHo
oFtF B3 ¥ FARIZE o]&s FYsidit
< A He, 7}“— v Fo Az, FEH 9
= & F o598 Ao A R
&2 DeWalt et al. (2015)

Tl AMEE FES

l‘E
%2 Ho g

Class Insecta Linnaeus, 1758
Order Perlida Latreille, 1810

Family Siberioperlidae Sinitshenkova, 1983
Genus indet.
Fig. 3a (KNU-2009061), 3b (KNU-2009062).

71X BEel dole B 109mm, A2 Hole
et 73mm, HECIS ZEE AT 55| o
© ¥ 163 mmeltt. tEolet Agle] Zo|7h o
Hal] iAoz Frh Si9dso] daE] 9lon o
& Z(14mm)el B8] Z20]0.9 mmy7t Fh, A7t
9] dol= 14mm, Z2 20mm, 7HH7Ee 4
ol 13mm, &L 1.7mmE Y7iso] ALY =
Fog wdrlo] ok 7hREl7ET SUEdE 2
AUzt g 3 ARG S FElst
o igrite #9o] wlmyAl 4 7R Fol
werslo] 9tk WG Rt = 1.4~1.7 mmo|al Fof
Zrit]E 1.4-2.0 mmZ Eoﬂ H)a] e ot} wHl
mi)o] ZojE 0.8 mm, & 2.3 mmE TS 3ol H]
3l wimpo]e] Fo gk Zojo] Hlgo] At} o}
7He EAEHA] e

H|I: o] F= FHe] 5719 Algjo} Edllintol
7a*ﬂ‘3}(Transbaikalia) Ao 2HEH Siberioperlads
S xFe] F 5502 AdEo Ak Fig. 3a
(KNU-2009061)2} Fig. 3b (KNU-2009062)= Sinitshenkova
(198371 Alllete] 7] Fehr] AZelA Hirgt
Siberioperla lacunosa®t ¥ PS W I3 i
o] A7) HlE B teuit]e] et Akt 28
U oluabge] sl ZhmE] mEoA QU] Al
TF27F ERIEA] ¢ wiiEe] F7HAQl HlaE o
o} E3t ol abSo) A AFEE Siberioperlidaeste]
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2o Sinitshenkova (1983)7F Alelelote] A7) e}
7] AZM RISt Siberioperla scobloi®t= W]
o] Fe7b FARIARE nRA|e} el EE2E R
oA Zo]E HQlTh

o] F= nEA oA WAL= ) e Pwd
82 ZoA =7} 7P 2 BRIt} el

o QreElukel e 2 @%OP}UV} A2 o}
& o] ERe oEANE winit]e Feek #
gEole nele] BY¥ 5] Siberioperlidaese] £7
3} IR}

Family Platyperlidae Sinitshenkova, 1982
Genus Platyperla Brauer, Redtenbacher and
Ganglbauer, 1889
Fig. 3¢ (KNU-2009081), 3d (KNU-2009082)

71X: gl Zol= B+ 9.0mm, 2] Zol= ¥
w 6.0mm, HEol¢ Al AL 5F2 Zole
H 15.5mmelth W] 2ol 12mm, =2 1.1mm
FejolH o2 o Hl3) 71 tEeles HE
o g o] Eolditt. IEe dole 14mm, F2
1.7 mm, 718 7159 dojle 1.3 mm, &2 1.6 mm
2wt iR o Aom QiEE) T
7k A7l Mlsseitt. 7kl Skl
= 27t g AR FHUE 2l glow 2l
FHYe Zol= 2.0 mmE U JJr"ﬂ Hel At |
AoEeit]e] Zols 1.3 mm, 2 0.6mmz URE
ol mlal F FArk WAt e Folelvit]=
BF grgEg vyt o Ao 3 ophe
fraEo] o] Qe
Bl < Fefe] #Helet # #2 tErid 5
o] EAL Platyperlidaes}®] Platyperla?:] S35}
A= dA3t} Fig. 3¢ (KNU-2009081)9} Fig. 3d
(KNU-2009082)= Al#|g]elA| o] 7] Fer] A5
o\X WHE Platyperla platypoda®t= 7301l W3]
T WAt R e Folguit]e] FEjE 5o
gt} v R A 540 YepA]
Sgob FAAQ] Hlwe Erbssith. Bgk AlWgol A
Ae] 7] F2p] XFolA BAE Mesoleuctra gracilis
o= QHEVe} wele] Zolzb 7o Holeh fAlst
EAellA dAsA|RE gk 71wt e}h Fole]
nire] £4o] thEt}
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Fig. 3. The Stonefly (Plecoptera) nymphs from the Amisan Formation (a~b: Siberioperlidae, c~d: Platyperlidae, e: Baleyoptery-

gidae).

Family Baleyopterygidae Sinitshenkova, 1985
Genus indet.
Fig. 3e (KNU-2009096)

7IX: tiEe] Aol B 5.0 mm, Z2] Lol
 55mm, HEol XS A F59 Hole
et 83mmolth. #Ele] B Zeole 0.7 mm, Bt
ZLo 07mmz #Ele] Fo] Zolek ALY ot A
o HZld= 3§ 9 135 17} Tt Qo] Hi
Aol 0.7mm, F & 0.7 mmZ I} 71559

A717} HIsEih kY] SRS AAdolw HE
T2 w253 Mol FHUe] Wy Zole
1.6 mmo|th. thjuit] 5 Fokejuit](1.4 mm)7t W4
telrit] (1.2 mm)Eth oF7F Zo, wijeit]e] ol
02mm, & 0.8mm= Zeolo] Hls| Fo] 4uf Fr=
At} wje] F Zol= 7kRT) oF 2u Zt}. wijniy]
2ol o <] nert EAleh AE] opbele
Ao} HEERA] eIgkt}.

H|W: Fig. 3e (KNU-2009096)= Sinitshenkova
(1983)ll o3l B=¢] $71 F2pr] AFAM Hirg
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Baleyopteryx bibula®t 5JE)<] g, 22 W&
TS 7k 4ol gAgt. 2y B ten
of Folgluir]e] Zo] Ho|x] zpolE HQIT g
Sinitshenkova (1983)7} Ald2]ole] #7]1-ZF7] FEH7]
Az 71AT Baleyopteryx blanda} ‘@7NFHU
o] et wjmpr]e] RFo] fARSEA|RE wimbr|e] 2
oo thek Fo] Mg Zlo]E WY Fig. 3e
(KNU-2009096)= SQFellLtel w2jo] Al Fx7t A
oA et gRzolrirt EAlSHA] ool &
of TH= oHAR HwEe}t 7l BF B wjHir]d
e 52 Baleyopterygidaes}e] Uwb¥el Sz o

g},

h:ol
— =

3P Axde AAAR SR FE7]¢ WS 2
%3t Paleonemouridae™}, Palacoperlidae}, Perlopseidae
o} FAYe| WA EES Buxenoperlidae,
Siberioperlidae>}, Baleyopterygidae>}, Platyperlidac}
S Eotet] T 19 I 945 24001 Fo] HA
UTHGrimaldi and Engel, 2005; Ren et al., 2010).
B Ao9] oluiigolx A= M A=HE
< Fig. 33 o] FeiA] 54l 23l Siberioperlidae
3}, Platyperlidaes}, Baleyopterygidaes}e] 37 =2
TEt.

Siberioperlidae?}<= Sinitshenkova (1983)l] <]3]]
giAjote] Egizutolztgjo} 2|99 7] FHr] A%
M AEHE ST freol At AU o]
Holl= Siberioperla®:, Dahuroperla?s, Flexoperlass,
Sharaperla?s, Uroperla: 59 51 4 16522 74
¥}, Siberioperlidae}] 3HAES F7] Egtololy]
HE 7] Welr7hA] WAlsith EEe 2 oE A
of, = % &= TolM HiESUTKSinitshenkova,
1983, 1987; Liu et al., 2007).

PlatyperlidaeZ}<= Sinitshenkova (1982)°] <J& &
Aokl A zmlo]Zg|o(Cisbaikalia) X9 A7 F
2}7] X ZollA AFeE f5ol A8k AR e
Platyperla?:2] 1053} Sinoephemera®:2] 1% 59| 2
N & 11502 FAE. Platyperlidaes}e] 84S
7] Egjolotrr|HE 7] Wepr|7i] WAlsith
T 2FOE Aok, T, B, olEdEY oA
HIEACHRen et al,, 2010; Gallego et al., 2011).

Baleyopterygidae?}=  Sinitshenkova (1985)°1 <Jsj| &

Aloke] el2Fz4 || 7] Fepr] AFM A=
H AFH ol A A=A Baleyopieryx
2 Aristoleuctra®:, Baissoleuctra%s, Plutopteryx3s,
Udopteryxss & & SN & 15528 ¥
Baleyopterygidae¥}ol] &she 3PME-2 7] FHepr|H
g 7] w717k yepd gAol, 5, 8
o4 B 37%)21CKSinitshenkova, 1985). 318, o}m| 2k}
tHEe dEo A AZoM= HlEdd|, 2=}
Wy, wjw], S 5o s 5o AEEARE of
n)2kEolA AF=E Siberioperlidaes}, Platyperlidae},
Baleyopterygidae#}¢] 314 Zt=ele € #Hol gl
ChFujiyama, 1973). o= &4 Z7toaet F&
AMAstn de] olFslA] B A=Y $474 EA
oh} shitwella Aoz He| "ol Qe

e
e

of $23 9nE zZh=t}. o|AL Tl s
zEfo] B2t Aol FYoMel, T&, T
Aol A)H oz A YA Zo] =g
gAlo} gl FHolAlol A0 27k SfjE Th=
< 9|}

A4 e =2 Bustheniidae?}S ¥ 3talo] & 16
A el F 2000802 AT AA 2Fe] <F
0.2%°l 348 A==z 22 EFoIth(Grimaldi and
Engel, 2005). FElvtelMe AedaE E3sio
Z 100 28%9] ZA=g7t M4t Won et al,
2005). ZAEE FAEE &ahet), o5 S5
ol wet 7] Fo AaE FFH oldshe Felot
B4 §2AE o E 83 s5ske FEE
FEEd A=de $A £3thGullan  and
Cranston, 2003). &4 Z=d] §5& AF $80] Y
ST TR s vigig &, Y, H
HE 59 ofg Fol Aasit) o]52 A A Aol
A 1A e 23F ARk Ake 3 W ool &
EAH0] wslel| Hiztely] wjiel] AW A EE
o= w9 Fa3 YE AH|gT) o5

oo ol

e
2 B 10 oY

E

zs|
(residuesyS He F2], Eol4 HAHE &
T o715 o 9= i, A3 He &
A& #HoPAY tE FAHF FES Fobe
502 FESH(McCafferty and Provonsha, 1998;
Gullan and Cranston, 2003; Triplehorn and Johnson,
2005).
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HE7 2F3 2719 ey 2L ophavt
fgon w2A s2= B APt FIsh7]
AR 25 Zh A TH(Sinitshenkova, 2007).
a2y A Eoi9t o E FEl £ s
5T & A =Hem ZHzh 3k A9l 71 gEolet
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oM Az® 3 o] 3 e 3
| EY e 4389 5%, AdE
9] Hgolet Ae] 5F 28l Slof

= 2%, 79 3 ZEES sk

FAH 53 31y
AGeMs TFst 79 s AE
2%, o, W Sol dAdn 4 3
s AE EE Aol 3
s oy JRAe] Amd fEol B WA
71% gt} o]f Rl 2T AAXE M)
o= FHAE HALIJAY spellM A2t
3 HHEY M s $ukEe] HAHEIY
oh ES FAES Folle Aol
H f2s 2457 gl ofnjitse] E3
Hd Al AL 1, 23 ARRE
MAEAZE EAS A Aok
A A Hellx &4 el AeA A
njFo] M2 o ofuikgo] HAE ©A|
freol 2T TS f Aol A
SAo] =uh w3 Arge e gs oo
U 7oA AES gotAY sty IR
S Foe 12 9 23F &HRpe] 9ES g A
2 FAH

=
112
)

1

i3

d

o N o
o
>

i alo ;h

A, yoh

Mo do rfu i rfo
oy,

Ho
ox
kl

W
)
rr

2 N o
Mo rlo

o

1

ol

i,

s
o O,

o
x

2

o i iy
ol

Ll

o 4

of
=

2o

70}52_

R

>

e 7

& oo |

2 =

B A9 opniiFelX AEE s A=y fF
dTslar Feld £l 28 o152 Siberioperlidae
, Platyperlidac?}, BaleyopterygidaeZte] 37 =2
aith o]E9] Al ERw-E B AU EE
Iwoln 7] Egjolopiylel] AMEo}, &,
4 geo] o]27|7k4] de] XSGt A4
of M Y F4& FallE w e
Ao $2 B3 7t EAske 37 &
Sret AAE 77t MAsitt sHAskE Ao

o rok Tt o
o

o oY
W b

flo &
o

L

:

rr

2 FPEch B¢ 48, AT, 20l 4% 5ol
AEEo} 7 HAEE AoE Hol FAJ FAAS
HAAN Awdst 13 w27 2R Jae
Be 7oz FHd

A A}

References

Brauer, F., Redtenbacher, J., and Ganglbauer, L., 1889,
Fossile insekten aus der Juraformation Ost-Sibiriens.
Memoires de I'Academie Imperiale des Sciences de St.
Petersbourg, 7, 36, 1-22.

Carpenter, FM., 1992, Superclass Hexapoda. Treatise on
invertebrate paleontology, Part R, Arthropoda 3-4.
Geological Society of America, Boulder, Colorado,
655 p.

Choi, H.I, 1988, Lacustrine turbidite sequence in the
Amisan Formation, Ogma area, Chungnam coalfield: A
sublacustrine fan deposit. Journal of the Geological
Society of Korea, 24, 376-387.

Chun, H.Y., Bong, P.Y.,, Lee, H.Y., and Choi, S.J., 1988,
Palacontology and stratigraphy of the Chungnam
coalfield. Korea Institute of Energy and Resources, KR-
87-28, 52 p. (in Korean)

DeWalt, R.E., Kondratieff, B.C., and Sandberg, J.B., 2015,
Order Plecoptera. In: Thorp, J., Rogers, D.C. (Eds.),
Ecology and General Biology: Thorp and Covich's
Freshwater Invertebrates, Academic Press, 933-949.

Egawa, K. and Lee, Y.I., 2009, Jurassic synorogenic basin
filling in western Korea: Sedimentary response to
inception of the western Circum-Pacific orogeny. Basin
Research, 21, 407-431.

Egawa, K. and Lee, Y.I, 2011, K-Ar dating of illites for
time constraint on tectonic burial metamorphism of the
Jurassic Nampo Group (West Korea). Geosciences
Journal, 15, 131-135.

Fujiyama, 1., 1973, Mesozoic insect fauna of East Asia.
Part 1. Introduction and Upper Triassic faunas. Bulletin
of the Natural Sciences Museum, Tokyo, 16, 331-386,
pls. 1-5.

Gallego, O.F.,, Rebori, L.O., Zavattieri, A.M., Sinitshenkova,



B2 X949 B7| E2J0I0IAT| OI0AEMA AEE 31 ZTall(Plecoptera) §59| 220 A <o) 301

N.D., Lara, M.B., and Martins-Neto, R.G,, 2011, The
most ancient Platyperlidae (Insecta, Perlida=Plecoptera)
from Early Late Triassic deposits in southern South
America. Ameghiniana, 48, 4, 447-461.

Grimaldi, D. and Engel, M.S., 2005, Evolution of the
Insects. Cambridge University Press, USA, 755 p.

Gullan, PJ. and Cranston P.S., 2003, The insects, An
Outline of Entomology Second edition. Blackwell
Publishing, USA, 470 p.

Hwang, S.H. and Hwang GC., 1986, A Study on the
fossils from the Amisan Formation in Nampo Group.
Journal of Korean Earth Science Society, 7, 59-68. (in
Korean)

Jeon, H., Cho, M., Kim, H., Horie, K., and Hidaka, H.,
2007, Early Archean to Middle Jurassic evolution of the
Korean Peninsula and its correlation with Chinese
cratons: SHRIMP U-Pb zircon age constraints. The
Journal of Geology, 115, 5, 525-539.

Kim, B.K., 1976, Geological and paleontological studies of
Chungnam coalfield. Journal of the Geological Society
of Korea, 12, 124-143. (in Korean)

Kim, J.H., 2001, New fossil plants from the Nampo Group
(Lower Mesozoic), Korea. Geosciences Journal, 5, 173-
180.

Kim, J.H., Kim, H.S., Lee, B.J., Kim, J.M., and Lee, HK,,
2002, A new species Leptostrobus from the Upper
Triassic Amisan Formation of the Nampo Group in
Korea. Journal of Korean Earth Science Society, 23, 30-
37.

Kim, J.H., Lee, CK., and Choi, D.Y., 2015, Margarififera
cf. isfarensis (Chernishev) from the Amisan Formation,
Nampo Group, Korea. Journal of the Geological Society
of Korea, 51, 4, 357-362. (in Korean with English
abstract)

Kim, J.H. and Lee, GH., 2015, Fossil Conchostraca from
the Amisan Formation of the Nampo Group, Korea.
Journal of Korean Earth Science Society, 36, 181-189.
(in Korean with English abstract)

Kim, S.W. and Kim, LS., 1998, Palacomagnetism of the
Triassic Taedong Supergroup in the Chungnam coalfield
Area, SW Okchon Belt. Journal of the Geological
Society of Korea, 34, 1, 1-19. (in Korean with English
abstract)

Kimura, T. and Kim, B.K., 1984, Geological age of the
Daedong flora in the Korean Peninsula and its
phytogeographical significance in Asia. Proceedings of
the Japan Academy, Series B, 60, 337-340.

Kimura, T. and Kim, B.K., 1988, New taxa in the Late
Triassic Daedong flora, South Korea. Part 1. Transactions
and Proceedings of the Palaeontological Society of
Japan, 152, 603-624.

Kimura, T. and Kim, B.K., 1989, New taxa in the Late
Triassic Daedong flora, South Korea. Part 2.

Transactions and Proceedings of the Palacontological
Society of Japan, 155, 141-158.

Kobayashi, T., 1951, Older Mesozoic Estherites from
Eastern Asia. Journal of the Faculty of Science,
University of Tokyo, Section 2, 7, 431-440.

Kobayashi, T., 1975, Upper Triassic estherids in Thailand
and the conchostracan development in Asia in the
Mesozoic Era. Geological Palacontology, SE-Asia, 16,
57-90.

Koh, H.J., 2006, Tectonic implication of the Mungyeong-
Jeongseon tectonic line, the Yeongweol Nappe and the
Bansong Group in the Ogcheon belt. In: Kee WS. (ed.)
Mesozoic crustal evolution of Northeast Asia. Korea
Institute of Geoscience and Mineral Resources, Report
0AA2004009-2006(3), 228-259.

Latreille, P.A., 1810, Considrations gnrales sur [’ordre
naturel des animaux composant les classes des Crustacs,
des arachnides, et des Insectes. Schoell, Paris, France,
444 p.

Lee, D.Y.,, Ryu, Y.S., Kang, K.W., Yae, JK., and Ryu,
B.H., 1974, Geological Report on Chungnam coalfield.
Dong-A Engineering Geology Consultant, 50 p. (in
Korean)

Linnaeus, C., 1758, Systema naturae per regna tria naturae,
secundum classes, ordinus, genera, species, cum
characteribus, differentiis, synonymis, locis. Salviae,
Stockholm, Sweden, 824 p.

Liu, Y.S., Sinitshenkova, N.D., and Ren, D., 2007, A new
genus and species of stonefly (Insecta: Plecoptera) from
the Yixian Formation, Liaoning Province, China.
Cretaceous Research, 28, 322-326.

McCafferty, W.P. and Provonsha, A.V., 1998, Aquatic
entomology. Jones and Bartlett Publishing, Boston,
USA, 448 p.

Min, K.D., Um, J.G, Kim, D.W., Choi, Y.H., Lee, Y.S,,
and Susumu, N., 1992, Paleomagnetic Study of the
Daedong Group in the Chungnam Coal Field. Journal
of Korea Institute of Mining Geology, 25, 1, 97-96. (in
Korean with English abstract)

Nam, K.S., 2015, Mesozoic fossil insect fauna from the
Amisan Formation in Boryeong area, Korea and its
geological implication. Ph. D. thesis, Kongju National
University, Kongju, 135 p. (in Korean with English
abstract)

Nam, K.S. and Kim, J.H., 2014, Occurrence of the fossil
Mesopsyche dobrokhotovae in the Late Triassic Amisan
Formation, Nampo Group, Korea and its Geological
Implication. Journal of Korean Earth Science Society,
35, 161-167. (in Korean with English abstract)

Nam, K.S., Wang, Y., Ren, D., Kim, J.H., and Szwedo, J.,
2017, An extraordinary palaeontinid from the Triassic
of Korea and its significance. Scientific Reports, 7,
40691.



302 &7+

Pyo, J.H. and Yang, .M., 1995, Study on the venation of
insect fossils from Amisan Formation in Boryeong,
Chungnam. Report of the 4lIst National Science
Contest, 33 p. (in Korean)

Ren, D., Shih CK., Gao, T., Yao Y.Z., and Zhao, Y.Y.,
2010, Silent Story-Insect fossil treasures from dinosaur
era of the Northeastern China. Science Press, Beijing,
China, 322 p.

Shimamura, S., 1931, Geological atlas of Chosen
(1:50,000), Cheongyang, Daecheon, Buyeo and Nampo
sheets and the explanatory text. Geological Survey of
Chosen (Korea) 11 p.

Sinitshenkova, N.D., 1982, Systematic position of the
Jurassic stoneflies Mesoleuctra gracilis Brauer et al.
Platyperla platypoda Brauer et al. and their stratigraphic
distribution. ~ Byulleten ~Moskovskogo  Obshchestva
ispytateley prirody, 57, 112-124. (in Russian)

Sinitshenkova, N.D., 1983, New Jurassic stoneflies(Perlida)
from transbaikalia. Paleontological Journal, 94-101.

Sinitshenkova, N.D., 1985, The Jurassic stoneflies of South
Siberia and adjoining territories (Perlida=Plecoptera). In:
A.P. Rasnitsyn, (Ed), The Jurassic Insects of Siberia and
Mongolia. Trudy Paleontologicheskogo Instituta, Akademiya
Nauka SSSR 211, 148-171. (in Russian)

Sinitshenkova, N.D., 1987, Historical development of the
stoneflies. Trudy Paleontologicheskogo Instituta, Akademiya
Nauk SSSR 221, 1-144. (in Russian)

Sinitshenkova, N.D., 2003, Main ecological events in
aquatic insects history. Acta Zoologica Cracoviensia, 46,
381-392.

Sinitshenkova, N.D. 2007, Order Perlida. In: A.P. Rasnitsyn
and D.L.J. Quicke (Eds.), History of Insects; Kluwer
Academic Publishers, Dordrecht, 281-287.

Son, C.M,, Jeong, C.H., Kim, BK., and Lee, S.M., 1967,
Geological report on Chungnam Coalfield (VI).
Geological Survey of Korea, 156 p. (in Korean)

Suh, H.G, Kim, D.S., Park, S.H., Lim, S.B., Cho, M.C,,
Bae, DJ., Lee, C.B., Lee, D.Y,, Ryu, Y.S., Park, J.S,,
and Chang, Y.H., 1980, Geology of the Seongju area,
Chungnam Coalfield (I). KIER Researches of Coal
Resources, 2, Korea Institute Energy and Resources,
42 p. (in Korean with English abstract)

Triplehorn, C. and Johnson, N., 2005, Borror and Dellong’s
introduction to the study of insects. Thomson Brooks/
cole, USA, 864 p.

Won, D.H., Kwon, S.J., and Jun, Y.C., 2005, Aquatic
insects of korea. Korea Ecosystem Service, Seoul,
Korea, 415 p.

Yoon, 1.B., 1995, An illustrated book of aquatic insects of
Korea. Junghaengsa, seoul, Korea, 262 p.

Zhang, W.T., Chen, PJ., and Shen, Y.B., 1976, Fossil
Conchostraca of China. Science Press, Beijing, China.
325 p. (in Chinese)

Manuscript received: July 19, 2017
Revised manuscript received: August 11, 2017
Manuscript accepted: August 19, 2017



