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Abstract

This paper reviews occurrence of the Mesozoic insect fossils from Japan. There
are twenty insect fossil localities in Japan. Among them, the Upper Triassic
Momonoki Formation, Mine Group in Yamaguchi Pref. is the oldest fossil insect
bearing formation in Japan, and more than 6,000 specimens extending to seven orders,
ten families, thirteen genera, and eighteen species have been recovered. These
specimens (Momonoki specimens) are very important because they show change after the
P/T boundary. Abundant Triassic insect fauna are well known from the Madygen
Formation, Kyrgyzstan, while the fossils are usually distorted by later tectonics
there. On the other hand, the Momonoki specimens exhibit better preervational states

expect flattening by compaction.
[FL®IZ

AFRNZ BT D AN B b OBFEITRHCKFEEIC R D EER B IEFICE <, EN R P
WHEORRILZEEN L O RO B =B R B EREN S EH LIz R dba % 1973 A H L7
DONEFEY THD ( BlzIE, Triassoblatta okafujii Fujiyama, 1973). D & EEILZEFEN
b2, RaxLPEROR DA ZTHE L (B21E Fujiyama, 1974, 1978, 1994; JI| I
IZ7> ,1994; Nishida and Hayashi, 1996). L72>L, LY =7 %— FHA#HRFIUBE )
PEM LB bz £ &7l (2000) LA, HARENOHRANRE b & xb 412 L2 ifse
IFIZE A LB 2 T e, 5, ERMAERAEEREORIPICRIEISNET I AN ay
H Kujiberotha teruyukii Nakamine and Yamamoto, 2018 <° F¥ =B REMELEORAESA
FUCARTE ST T B Madygella humioi Oyama and Maeda, 2020 2NFr7-IZidisn b7y,
EROBR LA O ENFHOEEZE D> OH 5 (Nakamine and Yamamoto, 2018; Oyama and
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Maeda, 2020). & Z CARIL. 7T A AN SIAE D RAOEMLZHHICRY KD & &b,
AAROHAENRDHER LR B Atk HEpLFalEe L va—795. g, =&
FREVERIIFRHBE DLV, RO ZEREAPEM & BB - SRAFIREEOBLE ) & bk
AT o7, IRBIRELEZBET 272012, 3BOT v 77— ML Y, BRI THDEEEA T <7
(=T —var~—sf) TRT. TREROFEMLRSBICHOW TSR EG L2 2 S
Nl E iz, MAROT BTV S O/ ORICER Lz, PEHAIE, BITED T
KIS TEE L., KRG R STV L4 & IE TR/ > T L EFTRH 5
LIRS,

EBHROELE

EAUTd ART A AN B U, bk - Kk - 228k 0§ R COBREE O LI AT U B
HEEREIRE O BETH Y, FOREITE FAEYOR 7 HE 5D (Grimaldi and Engel,
2005). FOREITHK 5 (EFEME SN TEY Misof et al., 2014), BAEMSN TS HEED
ILATREIFIATY F TV RO TFHT AR FRT A =—F v— | (Rhynie Chert) MHpEH L7z b
EAYHDILATH D (Hirst and Maulik, 1926; Engel and Grimaldi, 2004). EHoE{rsR
WCBWT, 1) . oS Camicgd), 2) . B0l (8L, 8L s) . #r
i & oI L (B HEACE ) ITRFICEE R F 5 CH DH. ARFE Tl Rasnitsyn and Quicke (2002),
Grimaldi and Engel (2005),Penney and Jepson (2014) (2R BB ORI FEOMEL F LD 5.
ERAHBE L S0 0F R LETHICE, FEAVH A2/ 3H - I AREBE LW
HEAE MR L QN e DIk L, ARAEIICHEEE L L, h eyl - Ny X He
EOFMERBHBLL, REMIZSZEEL L. Thbb, T E Tt E2 B0V El- T4
Mh, ERAsLHERT 52 L TRAETAEREHREZ K& A, BRI U3 22 E i L
T DETELZIET HME—DEE LTEBT L2270, 2OFTHARLEMICHE
LoV AT 477 4477 75 (Paleodictyoptera) T kb L, HAENRORBESY
FOK) 50% & Hde. LrL, ~VLVARKHIZZINGZ L OFBHRRMENRETHZ LT
Eodkaeg, WAEMRBME MO PAERBME R~ KES BT D, P THLBERD EHEED
W=D 1 DTHHNTH - N HR ZERICHD CTHBLT 5 Z L I3ffFlEans & T
B, ZBERUBEINSORAEOZELE L BT a v E (Vo TRATH) 2 EAHE L,
BAETL2ERBIIIZEALHEAS S, ZBAMINEL. AV AREEICREBHEARE BT D
R CTh Y, ZBREGBMTH TR V—T RN HBLT 2 TR 2hizb. 20k, YT
ERC, AMALBYICAD LW TN NSRRI L. 22y, Bz H, ~F Hiddgt
W IH-=y FEAIN L THREEZECL, Ty & oL 2RI BIEIZE > T D,
Tk D i b AR TR BT, REEYOR TEEZ 5D D ETICREEZRT .

BAQHERERILAE

A AEE D PAMR R B O WS IZ OB LA IR Th 7R <, TR ET 20 Hlls bl
SINTHAHIZIBE /W (Fig. 1, Table 1). ZOWRCREH L E D D) 1%, ZHE %6, 000 ZEALLE,
Va T FR 2 AR, AR 800 FEALL E L FAED 5T D (Fujiyama, 1973, 1974, 1991; 5&f,
19745 JI BIEA> , 1994; JBEIL - I, 19975 BEIL , 2000). RHALE D% <IE, MRCEFIC
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Fig. 1. Locality of the Mesozoic insect fossils in Japan (only described records).

Deale on Table 1.

No Period Locality Deposit References

1 Upper Cretaceous Kokuji, Kuji City, Iwate Prefecture Tamagawa Formation, Kuji Group NI EIZA 1994; Fursov et al. 2002;
(Santonian) Ube, Kuii City, Iwate Prefecture Delclos et al. 2016;

Nakamine and Yamamoto 2018

2 Upper Cretaceous Noda, Kunohe-gun, Iwate Prefecture Kunitan Formation, Kuji Group NI EFH 1994
(Santonian)

3 Upper Cretaceous Ashiyachisawa, Mikasa City, Hokkaido Upper Yezo Group HA-FAE 1999

(Coniacian-Santonian)

4 Upper Cretaceous Oyubari, Yubari City, Hokkaido Yezo Group Nishida and Hayashi 1996
(Turonian-Campanian)
5 Upper Cretaceous Kiwado, Nagato City, Yamaguchi Prefecture Houhoku Formation, Abu Group B 1978a; P9k~ L3 1991;
(Turonian) BIREEEAS 1978
6 Upper Cretaceous Omichidani, Hakusan City, Ishikawa Prefecture Omichidani Formation, Asuwa Group BRI 1978h; #45/ 1992;
Nakanomata, Katsuyama City, Fukui Prefecture AIIRKEEAS 1978
7 Upper Cretaceous Sizuhara (Sarao), Imadate-gun, Fukui Prefecture Asuwa Group B 19784, b;
KBRi3L B AR AR 1996
8 Upper Cretaceous Ohisa, lwaki City, Fukushima Prefecture Tamayama Formation, Hutaba Group A&iR-gA 1988
9 Lower Cretaceous Nakagawa, Nakagawa-gun, Hokkaido Yezo Group Kubota et al. 2014
(Aptian)
10 Lowe(r Creta;:eous Inubouzaki, Choushi City, Chiba Prefecture Toriakeura Formation, Choshi Group Fujiyama 1994
Aptian
1" Lowe(r Creta)ceous Kitadani, Katsuyama City, Fukui Prefecture Kitadani Formation, Tetori Group BINEH 2016
Aptian
12 Lower Cretaceous Hayashidani, Ono City, Fukui Prefecture Itsuki Formation, Tetori Group B 2000; K& (FAfE)
13 Lower Cretaceous Kowasyouzu, Fukui City, Fukui Prefecture Kowashimizu Formation, Tetori Group Fujiyama 1978; gLl 2000
14 Lower Cretaceous Okurodani, Takayama City, Gifu Prefecture Amagodani Formation, Tetori Group ;gjiyama 1978; #LL 2000;
15 Lower Cretaceous Kobudani, Takayama City, Gifu Prefecture Okurodani Formation, Tetori Group BRIl 2000; K& (FAfE)
16 Lower Cretaceous Kuwajima, Hakusan City, Ishikawa Prefecture Kuwajima Formation, Tetori Group Fujiyama 1978; @l 2000;
Szwed 2008
17 Lower Cretaceous Yoshii, Ibara City, Okayama Prefecture The so-called Kenseki Formation R®E 2010
18 Lower Jurassic i City, Y i Prefecture Nishinakayama Formation, Toyora Group Fujiyama 1974
(Plincebachian - Toarcian)
19 Upper Triassic Omine, Mine City, Yamaguchi Prefecture Momonoki Formation, Mine Group Fujiyama 1973, 1991; Ueda 1991;
Tsubuta, Sanyo-onoda City, Yamaguchi Prefecture EH&EA 1997; Oyama and Maeda 2020
20 Upper Triassic Kawakami, Takahashi City, Okayama Prefecture Mogamiyama Formation, Nariwa Group BB (1997)
Table 1. List of the Mesozoic insect fossil in Japan.
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LSS E LTRESN TV DD, ZRESMC S AfiAd O IR0 b Uiz R FE i
RN EWICRFESNLTZbOETEEIETHS Bl 21X, Fujiyama, 1994; Nishida and
Hayashi, 1996; Nakamine and Yamamoto, 2018). L2°L, ZNE THHBMESHLTWVD LD
—IICE X 72\ _HT TR A AR R A iekiE, BRI 2 EEST S 5 2T
BEARAE—ZAThD. Bz, AN TRIMMEADERENE L LWV B &8 REWEEIL P/T
BER KB O B BAE TR o+ Z2Rr L TRV, RIZZ W B AHCR A BRI
o RS LA TR S HE LSO RBHAR L TS, KETIXHAREOHARER
WA EMZRMC S N ECToRBRELMBICE LD D.

1. =&% (Triassic: Fig. 1, Table 1, 19 - 20)

HARE G OB B baGeskiE, WnRicofi+ 2 B3 =82 LAt (Fujivama, 1973, 1991;
Ueda, 1991; E#&IED>, 1997; Oyama and Maeda, 2020; Fig. 1, 19) B X O LR L =&
SECHERE (L - I, 1997; Fig. 1, 20) 606D THDH. EMBEREEFER X O/
ARENOIIZEEELRE B AR EEICERT S ORIl - ipH, 2018 ; i), L BIZ /A6
LR OEPEH R LILEN O ME SR TS REREAIE 6 EATHY, TDHH 4 EAN
aUFaUHO LM, 2 BERAR AT 2 BOMEER THL (BRIL - BRI, 1997). Z OFEM
R E Rt BILE 23 A LT (GER - 3K, 2015), FHH ORHHA LR, £
OEMBHESR LU (V=7 LD B Tl e bntieol. LML, Z0
TIIBEICa > 7 ) — R CHE SN TB Y EMHOMEERCENMERTRIADIN—T, TOE
TIHWLS O BIBE R L2205 % OFE CEIMERARZ TSNS, BRba 20T 588,
RN REMEZ S REEL TV 208 BEAETH DD, FHERICZ Y a Yy Fa v HO L#
(Elytra) b ClX, BEOREIZBANEORTE G NEE 2G5 1n 2\ (il 21X, Fujiyama,
19785 JEEL, 2000). ZO7=®RfGH X CIXEENRBEE CIkEmm L TRy, 2REL, T
E 77X LAVIHEO XL DI EBOTEREFLHREN G H LRESEREEZKVIAD D T —T L FE
45 (Fzi%, Fujiyama, 1973).

2. ©a315% (Jurassic: Fig. 1, Table 1, 18)

Va7 R E A ERITIERIC D e < IR RO BB S ILE T (KT vs T URE )
MOHEH LI 7Y H Nipponoblatta suzugaminae Fujivama, 1974 O HEHERE S
TW5 (Fujiyama, 1974; Fig. 1, 18). Nipponoblatta J&II¥AE, N deformis Lin, 1986 (1
[EY = 7 %) & N acerba Ren, 1995 (HF[EHMRME) & N suzugaminae Fujiyama, 1974
DEE 3 A Te (Fujiyama, 1974; Lin, 19865 Ren, 1995). K T3 < @ B ol ek
M QN HEREY) O ENT A, N suzugaminae Fujivama, 1974 [XyEA% O VG 57 1L s 5 pE
HMLTRBY, TvE /4 FESHFELA & HLET 5 (Fujivama, 19745 58, 1974).
Fujivama (1974) 1%, FEHFILUEREND ENZEELS R0z LA ZOHFBIZET TS,
DOHEE X, Yamada and Ohno (2005) <RI « Kl (2019) THA SH-0Ek & 13872 5 b
WL LAELST, SHBILICH ML TOILERDHD.

3. BEH (Cretaceous: Fig. 1, Table 1, 1 -17)

TEEHR T, MR oORAREHEYE @R%E, 20105 Fig. 1, 17), IR, BRIR, Al
B 5 FBUBHE (Fujiyama, 19785 (11, 20005 #4J11,2016; KA, FME; Fig. 1, 11-16),
THEIROSFERE (M, 1992; Fujiyama, 1994; FAJF, 2009; Fig. 1, 10), db¥fgiE ok
JE#E (Kubota et al., 2014; Fig. 1, 9) b RB /AP HESNTND. EHATRIE, &
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EROBIEERE (R - g5, 19885 Fig. 1, 8), & a)IIRITHAMT 2 2P @rE (BRI,
1978a, b; AR BEERZS , 1978; MH , 1992; KKz BAMMAE , 1996; Fig. 1,
6-7), IHAROMRER (FEL, 1978a, 1988; f)I|IRHBEZE S, 1978; A, 1992; Fig.
1, 5, dtiBEORFEERE (Nishida and Hayashi, 1996; #ff - A4, 1999; Fig. 1, 3 - 4),
H TR o K EE R O EIE A, 1994; Fursov et al., 2002; Delclos et al., 2016;
Nakamine and Yamamoto, 2018; Fig. 1 - 2, 1) 225 RBHALANIME SN TWS. AL ATH]
BB TORBMIE, M E o iz Lo BEARIGEVREBEHE~E(LT 5 Z & THEH
XN (Grimaldi and Engel, 2005).

(1) TEEER

TES AR TFEUE R B FEH L BB LA 135S Fujivama (1978), 1L (2000) (2L, Ry
X H Nipponohagla kaga Fujiyama, 1978, 51 A A& 3 B Nipponoridium matsuoi Fujiyama,
(1978), 7 I AN v B Kagapsychops aranus Fujiyama, (1978), = F =7 H 18 fEARNE
WRITENZ., FCTHLHABAEOHFBHFE L L CR#li &= 3> ¥ H Nipponohagla kaga
Fujivama, 1978 (X, [A CREEHICHTHA L BARRF SN TV DL EERIERTHL. I A LVH
DOBME LU TCEREENT- “Fulgoridium? matsuoi Fujiyama, 1978”7 1. OBICEERZINT-HE
Nipponoridium \Z % & ¥U 7= (Szwedo, 2008). 7 X A 7 v v H “Kagapsychops aranea
Fujiyama, 1978” | Makarkin (2018) 787 7 FEDRAR L A5 L. M4A 2 Kagapsychops
aranus Fujiyama, (1978) |ZEIE & 7=,

eI (2000) 12X % &, @HRRKEMHHEDRBIADRER LN H 20, BEARAF
TERPoEEZOEMARNREEIZZRV. LrL, KA (BME) 10k b &2 o HEE T F B
PR CTHD Z LN TS, £z, BEIL (2000) 12X 2l RS LT R BAEDEAD
HEEIT7T~aIR/E, a 7REOERAOHKIIRERBTHLA WS (KA, fAME). £
Fujiyama (1978) T4 Sh/-fEFEMEH /I (Zh) WK (Lx 2F) EOERE, HyT
BUERESLIEEMEREDO L DO THDH EBEZ HN TR, [HEIEA (2008) [X[FHIKIZ /AT 5
HEZ /M (Zh) K (L&AT) BE L TER L. Sano (2017) 131 (Z) JEAK (LAT)
JE &2 AT A AL LTS, BINEH (2016) IXRERALSTE (7 FF7 VB o I%
TUH GHEAR), avFavl @HER), REEEEDLORIEE QHEAR), FieEAHO R RE
OEF (7 HEAR) OFF 16 EARZHE Lz, BT 7 U B OEARITBIR)SHBEICHER T
LZOTABIEMARBEENHEND B)INE, 2016). ®F (2010) 1%, MO TFHAER
ALY EN O RKE S 2 cm 07U BOMEA 2 EH TR LTV D2, BIRR 2tk
W7y (R, 2010).

TE AR ORI S - B iba i, TREROSkEEERRE (7777 V) (R
o, 1992; Fujivama, 1994; #AJR, 2009) &JbigE o FEMRERE ( 77 F7 VB ) (Kubota
et al., 2014) MHEH L TWA. Fujivama (1994) %, HEM (1992) 2NHE Lz skvJEie vl
HEEOIEIAT ONF Bk 2 #% Chosia yamadai Fujiyama, 1994, Cretapria tsukadai
Fujiyama, 1994 & U CHBAFLEH L. 25 (2009) ZEBHE SV F20H, AL
VHR S EWRE L. Sk BRI, RO AR E RE LR THRHMURER ISV
EBIEREND (Fujivama, 1994). —J5, Kubota et al. (2014) , JbiE FHIRFERE (7
TFTURE) OFOIEIIL ) VU a— RIS EN, AR EITZ VSO0, Nl - ~NFH
e EORBLARHT =M, {7 E 3T S (Kubota et al., 2014).
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(2) ELE¥EHER

FPUED (1988) 1F, &R L AR ACER I O B a2 Wi L7z, SRy 7eEd
#Hixenn, BIbA I AMr£ < SERIRBPICRFEENTEBY, ~"FH, Fx¥7T 4
VH, BALVH, Ny ZEAPREGERTHD (BRI, 1988). L (1978b), AJIIREEZE
B2 (1978), XU (1992) 13, AR AL & @IFRBSIL T £ 7228 > THAid % L
HHEREFEHEREREN 2 YT 20U H, NEFTH, IALVEREDRIMbAZRE LT,
GERFM R BCER OFERUT 2V AN R BT EEE (IU2) (S D REN D =
UF 2 v EEABREER SN TND (L, 1978a). BB (1978a, 1988), AJIRHEZEES
(1978) B L OWEE - £IF (1991) 1%, IR REMHEICoMA 5 LA R REREALE» 5
Eofbaz®E L T2, FMTELCEMOFRITTL I TRy, il (1978, 1988)
EANBHEEBEZRS (1978) ICLD L2 biI2Hon rm v OB - I ALVH a3 U F 2
UH (FAe T XLV LIAXTUHE 1L ERNELLTWD., E2, BERBULITREE)N S
N B O RARE Uiz, BEIL(1978a) & A)IRBEZB 2 (1978) TIXTHMRRE & LTW5H 2,
IR EA (2006) THALE & HER SN TV D720, AfTIEEIE L L.

ES AR O TR SN R A OB E NS H O, dLHEOBRER &S5 F
RONFEBIETH D, i 25134 #E il (Nishida and Hayashi, 1996) & =A% (BiH - #4,
1999) TRHBADHEIN TS, 2 65DOH T Nishida and Hayashi (1996) 1%, $ifb L7z
RE (B PRSI ZavFa v Bogme®E Lz, Zofbaiiikid, BiEn
AR Z D RN TR ZFIH L TV BRI E U TR S D, BUE - R A
(1999) &, /Y a— ARSIz 2 v Fa v BEaalE Lz, Hoicks e 2
DAy F o v BAAIREE - W B3, WoO—HRAMRESATEBY, ZnbBa=7 v 7 U EE
JRY Damesites sugata, Inoseramus (Inoceramus) uwajimaensis, Scaphites sp. 782 & & FLpE
LTV, EFROEHMAFEARAERBHE) IS ZOCEME (Vo b=7 ) o3 <
DEBbAZ ST EL L TR Y, I LIE) (1994) 12X D & 800 BEARLL LD THAY 27 |
DHER STV S, JILEEA (1994) 1%, FIZ 1984 F2 5 1985 FF TICHE SNz 23 R
(THIOF; »ue7VH - FX7VH - FEHH - FXFTLVH - DALVH a2V F 2TVl -
NEH) ZREL TS, FHICOWTOLSEFERREHEIZ RV, AEFErL0R bADE
k2 e L T\ b, £ D% Fursov et al. (2002) 1%, /~F B “Palacomymar japonicum
Fursov et al., 2002”7 (7 P LAB LRI NFANTF) O 1 FaHfEs LRl Lz, ARl
Gibson et al. (2007) T#HE Archacromma 2% XiL7=. Delclos et al. (2016) TH~FVUH
(Mantodea) & L CHIEE N TWW/=HE A (Delclos et al., 2016, p. 93) %, Nakamine and
Yamamoto (2018) (2 X - CHMFISN, T I AW a v BOHIEHME Kujiberotha teruyukii
Nakamine and Yamamoto, 2018 & L CtEF&Eih7-.

XTEREERLLE

W RIS T 2 L =B R GMERN O, ZRETIC M B (avFavH, 9%7
UH, ZALTH, Ny ZH, ~"FH, FrAARE) ITEEND 6,000 £ LEOEBAR
FRINTWD (BTE - K, 2019). AETIEERBEHED R ARFRS LOFERI N
7efiz £ & (Table 2), HfkIZEWBREED B HUH L ARTRIRIBIZ OV T b iltiigiod =B 5% B Al
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APEH & LR AT o 72, ERREIEOMEME I WA - Kb (2019), 7R B A
MU EAEIED (1997) 2SIz,

INETHREINZEREHEORBIADI L, ZETICRfiENzoix, 7 H 10 £ 13
J& 18 fiTdH A (Fujivama, 1973, 1991; Ueda, 1991; Oyama and Maeda, 2020; Table 2). £
Mg RERE O BB 2 RS Rl L 723w 301, Fujivama (1973) TH 5. AL CridkShr 4
B 13 R, (Lo BRI RS O G MM R G & il - 4 (137212 ) MEEARIE ) S REEM L7z,
INOIFHAE=ZEREMbAaORERE L THFIZA<RBO 5T D (121X Rasnitsyn
and Quicke, 2002 ; Grimaldi and Engel, 2005). F 7=, “Minesedes elegans Fujiyama, 1973”7
& “Ominea reticulata Fujiyama, 1973”7 (337 7L 277 F H (Palaplecoptera) ®—& & L
Ti#E SN2, 1T Aristov et al. (2009) (XWi&E % ENEI Shurabia J& & Geinitzia J&®dD
FEICFEELZRBL, SHICHMELBICFXF VAT T v #H (Grylloblattid) IZB L. SHIZE

Taxon "Original degnisation” Reference
Blattodea
Archimylacridae  Sardyoblattina kimurai Fujiyama,1973 Fujiyama 1973
Mesoblattinidae  75550p/atta bella Fujiyama, 1973 Fujiyvama 1973
T. okafujii Fujiyama, 1973 Fujiyama 1973
T. rotundipenna Fujiyama, 1973 Fujiyama 1973
T. tenuicubiti Fujiyama, 1973 Fujiyama 1973
Pedinoblatta ishidai Fujiyama, 1973 Fujiyama 1973
Samaroblatta fronda Fujiyama, 1973 Fujiyama 1973
Reculida
(“Paraplecoptera”)
Geinitzidae Geinizia reticulata Fujiyama, (1973) Fujiyama 1973; Aristov et al., 2009;
“Ominea reticulata Fujiyama, 1973 Aristov, 2015
Shurabia elegans Fujiyama, (1973) Fujiyama 1973; Aristov et al., 2009;
“Minesedes elegans Fujiyama, 1973” Aristov, 2015
Hemiptera
Ipsviciidae Ipsvicioides minimus Fujiyama, 1973 Fujiyama 1973
Coleoptera
Taldycupedidae Clathoropenna rugosa Fujiyama, 1973 Fujiyama 1973
Ademosynidae Ademosynoides japonicus Fujiyama, 1973 Fujiyamal1973
Tenebrionidae Menephrionidaes minensis Fujiyama, 1973 Fujiyama1973
Odonta
Cyclothemistidae Pseudotriassothemis nipponesis Fujivama, (1991) Fujiyama, 1991; Bechly, 1997
“Triassothemis nipponesis Fujiyama, 1991
P. minensis Fujiyama, (1991) Fujiyama, 1991; Bechly, 1997
“Triassothemis minensis Fujiyama, 1991”
P. okafujii Fujiyama, (1991) ji .
“Triassoneura okafujii Fujiyama, 1991 Fuiiyama, 1991; Bechly, 1997
Mecoptera
Warcestobiidae Worcestobia haradai Ueda, (1991) Ueda, 1991; Soszynska-Maj et al., 2017
“Orthophlebia haradai Ueda, 1991”7
Hymenoptera
Xyelidae Madygella humioi Oyama and Maeda, 2020 Oyama and Maeda, 2020

Table 2. List of the named insect fossils from the Upper Triassic Mine Group.
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DO, Aristov (2015) 1%, Z® 2 MNBTHX LT 4 VX TR (Gintiziidae) ARA KM E
L7 U XA (Reculida) ([Z&ENH LM L7z, Fujivama (1973) OFGLHE: & IZBAE O FTE
RELERSTNDZENLHEDLNDEHIC, V27 UFHE (Reculida) L0~ 72 fif
WAFET A1 5% OFEMOBMICER T A2XERH L, ZbORBIAEMTH > 2K
PRI 1970 42 7 AR L THE Y, BIEARIZRIADRVRIICH S (EfFEIED, 1997 5 KuEmRK
HEIE gk REZ B, 2000).

—J57C 1988 4ED> 5 1990 4E & TITfTh 7o [EIE 435 B OE K THOBITK 6,000 SRR
fbARERL, ZAETIZI A 3 385 mAGHHE &N/ (Fujivama, 1991; Ueda, 1991;
EAEIEA>, 19975 Oyama and Maeda, 2020). U2>L, [EJE 435 SHROEKEHIEORICE R IR
THRELBETITIa 7V — b THOOLNTLEY, I EOBIMERITRAD V. BE,
FEELIXY 7 ) I —OBEP B ERNBEN B BRI 2 G 0BEEERET Th 5.

ERERE L RFRRE

SERERAIE, PE (R 800 A ; Zheng et al., 2018), M7 7 UH (§ 7,740 HEA ;
Grimaldi and Engel, 2005), 77 > A (5,000 #24A;Grimaldi and Engel, 2005), 7 A U & (7
UYFHIM), A=A RF V7, FAYREMRTZHNOELL TS, FTHF/LFRLFIED
Madygen Formation 7>5 1349 20, 000 £ A, 20 H 100 B2 2 2 MENH 5.

FEEERERERN ) KEOR B E XA E, <A, PEH, K1Y, 7B
CFUREOREBMEE, T DN OO IEBENFET D, EOFRTHEREER) G
sz 10 B 4 BRILEEBT LA —A T VT DA T AT 4 vF (Ipswich) OEBALEED
BRIL WD B2 b (Fujivama, 1973). F7z, WFEHOMEPMHLELL TWDZEnD,
BHNIe— Lo v T REORBHE WD K0 b F U FREORBFIZITEVO TIERNNE
=z bi7- (Fujiyama, 1973). T4, Rasnitsyn A. P. Z XU E Liza s 7R%ET T 2 —
DMRFICL V=L T REORBMEAHEPKREICH LRV S>OH D (Bl 21T,
Shcherbakov et al., 1995; Jell, 2004; Prokin et al., 2013; Kopylov, 2014; Zheng et
al., 2018). F7z, EHBEREORBAAIZONTHHEHSBMBEN S, EHERD
REBMAbREINSOH D, FICZEALICHIE LT ONFRICERT 2L, m—L oY
T RKEEDO R BAE, Hicx X 2L ME Madygen Formation) &I EN L GEFNTWH 2
EWRF T2y o7 (Oyama and Maeda, 20205 FHH DL DORAEHT —F). ZhbDZ Lnbd,
EXRERER B OFEMEIC OV IS BICFEMNIC T 2 L ER N H 5, T & FRFIC, =8/
B oo B AR IR A TR U & O Z2FEN AT L Tz TERWA? | v
IEEERBMIEL TS LERH D, I HIC, BRERELZRY 5 DHEWHEO HECTER /3 Hr
WXV P THERE (G RIES) ORTUTICBI 2 RBMHERGFTILERD D,

XX 2EfEO~T 4 7 F (Madygen Formation) 1%, = BB H o R f{ba b adilk
(fossil Lagerstdtten) & L CHESRMN SR &1 CuW% (Sheherbakov, 2008). HflZ =& kdIC
BLLEENYDOAFARENTAPBEZLSEENTND Z LIFER SIS (Rasnisyn, 1969 ;
Kopylov, 2014 ;Shcherbakov et al., 1995). L2>L, Ziub~T 4 F o @R Bibans < i,
BOWEEEDIC L VIENEATEY (distortion), U VT ILOFREEEITLT H-DICELD
MEXBREINDIEETHD (Bl 21X, Kopylov, 20145 Yan et al., 2017). —J7 CEUE
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BEHE ) RJE Db ZBAUCHB LEZED D OAFHEAZANEHR LTS (EiEIEs, 1997;
Oyama and Maeda, 2020). Kt/ KEEOIAIZEE CTRFEICHLIEBSNTWDHR, #ELE)

HERTIFE A Y72 (Oyama and Maeda, 2020). £7-W771F <, FIEma2lEAELE
EFhD (EEIED, 1997; Maeda and Oyama, 2020). Z D X H ICEMmBEREO R LA X5 1%,
IPEFIOIRRST VT ORBALA L ERFIT S O A THAMICEE R —R b LiEbls.

#oO

ARaEPET LS E 52 TS oo @B CER CEMTES RIGERHFEER), FRER
WCH720 T E AW 72 2 Viadimir Makarkin f&4: (Far Eastern Branch of the Russian
Academy of Sciences:Vladivostok, Russia) & [UASEEtH L (7 ¢ — L Mg KE -0 ),
SRR A% (LR, KA RIS, BTFREBUELG | W OB HERT 78 o 72 JUN KT
T, HERRKEMEY T - WEREF WO ISP L LTS, £, STHMIRAEORE, X
LA STV D i KRR SCE 2 R ] S ETWei2niz, RIFIEIT B AR AT IR B R
BRI B (BFJERRER 5« 19]20625) O A L7,

SE3

Aristov, D. S., Wappler, T., and Rasnitsyn, A. P. (2009): New and Little—Known
Grylloblattids of the Family Geintiziidae (Insecta: Gry lloblattida) from
the Triassic and Jurassic of Europe, Asia, and South Africa
Paleontological Journal, 43, 4, 59-65

Aristov, D. S. (2015): New Gryllones (Insecta) from the Permian of Russia
Paleontological Journal, 49, 12, 1310-1333

Bechly, G. (1997): New fossil Odonata from the Upper Triassic of Italy, with a
redescription of Italophebia gervastti, and a reclassification of Triassic
dragonflies. Rivista del Museo Civico di Scienze Naturali “Enrico Caffi”,
19, 31-70.

Delclos, X., Pefialver, E., Arillo, A., Engel, M. S., Nel, A. Azar, D., and Ross, A.
(2016) : New mantises (Insecta: Mantodea) in Cretaceous ambers from Lebanon,
Spain, and Myanmar. Cretaceous Research, 60, 91-108.

Engel, M. S., and Grimaldi, D. A. (2004): New light shed on the oldest insect
Nature, 427, 6975, 627

Fujiyama, I. (1973): Mesozoic Insect Fauna of East Asia Part 1. Introduction and
Upper Triassic Faunas. Bulletin of the National Science Museum Tokyo, 16
331-386.

Fujiyama, I. (1974): A Liassic Cockroach from Toyora, Japan. Bulletin of the
National Science Museum Tokyo, 14, 311-314.

Fujiyama, I. (1978): Some fossil insect from the Tetori Group (Upper Jurassic-Lower

Cretaceous), Japan. Bulletin of the National Science Museum Tokyo, Series C

_9_



(Geology and Paleontology), 4, 181-192

BRILEME (1978a) « ZEARBLA 1. BALALE, 54, 4p.

FRILZEME (1978b) : AMALOER M-S, ARRE L HhE, 45, 4, 156-162.

AR (1988) @ i RO RBdba. I Bo b, (i B sl b EgmeE, 2-4.

Fujivama, I. (1991): Late Triassic Insect from Mine, Yamaguchi, Japan, Part 1.
Odonata. Bulletin of the National Science Museum Tokyo, Series C (Geology
and Paleontology), 17, 49-56.

Fujivama, I. (1994): Two parasitic wasps from Aptian (Lower Cretaceous) Choshi
Amber, Chiba, Japan. Natural History Research, 3, 1, 1-5.

TR - FRIIE— (1997) : %M =Bl P ERE L  EH L2 B b a otk . BARmERR
& EHERA AT RS, 13, 29-31.

FRINZEFR (2000) « FHEUEREO B b, AR AN ZE(LABEO A, )R AIENEE
ZTHEZ, 42-45.

Fursov, V., Shirota, Y., Nomiya, T., and Yamagishi, K. (2002): New fossil
Myamarommatid species Palaeomymar japonicum sp. nov. (Hymenoptera:
Mymarommatidae), Discovered in Cretaceous amber from Japan. Entomological
Science, 5, 51-54.

Gibson, G. P. A., Read, J. and Huber, T. (2007): Diversity, classification and
higher relationships of Mymarommatoidae (Hymenoptera). Journal of
Hymenoptera Research, 51-146.

Grimaldi, D., and Engel, M. S. (2005): Evolution of the Insects. Cambridge
University Press, New York, USA, p. 755

FINREEZES (1978) : FEUIFRO FHREE(CAE MM AR EEF. 110-115

Hirst, S., and Maulik, S. (1926): On some arthropod remains from the Rhynie chert
(01d Red Sandstone). Geological Magazine, 63, 69-T71.

AR (1974) « WA REETENHEREETILE (THY =2 7%) L IF7 I baoRR L
DEF. S FEHRIEER (BRFF), 18, 7—12.

Jell, P. A. (2004): The fossil insect of Australia. Memories of the Queensland
Museum, 50, 124p.

JIEHER] - fex RFA + BILEGRER « FRILEAE (1994) « HFROAZ a7 LOFBERINT
HHE AL IR . SRR R S £, 12, 9-16.

Kopylov, D. S. (2014): New sawflies of the subfamily Madygellinae (Hymenoptera
Xyelidae) from the Middle—Upper Triassic of Kyrgyzstan. Paleontological
Journal, 48, 610-620.

Kubota, A., Iba, Y., Hikida, Y., and Yi, K. (2014): Micro—organisms in amber the
Aptian (Cretaceous) of Yezo Group, northern Japan. Earth History of
Asia—1II, 70-71.

Lin, Q. B. (1986): Early Mesozoic fossil insects from South China. Palaeontologia
Sinica, Series B, 170, 1-112



ATHIFR - KIUE (2019) - (WA REEHICOMT 2 —EBREGER L V2 7 REHEHFORET &
ferlE. AAHVESFHERE, 125, 8, 585-594.

Makarkin, V. N. 2018. Re-description of Grammapsychops lebedevi Martynova, 1954
(Neuroptera: Psychopsidae) with notes on the Late Cretaceous psychopsoids.
Zootaxa, 4524, 581-594.

FARAESL (2009) - AHREk 7 BEE OB O O, HEHFSE, 57, 4, 199-206.

IEREHN - $aARBEz (2015) o [ 11 BT R HIEE U d5 1 2 b =B R B P T LR e oD e A
FEAT. B ILOCEER R AR SE Y, 22, 1, 31-39.

IR (1992) : BEdfba. BAil—ARE Ub—, ALk HiirEmE L B, LB,
121—123.

Misof, B., Liu, S., et al. (2014): Phylogenomics resolves the timing and pattern of
insect evolution. Science, 346, 6210, 763-767

PIBRTECRER « EFFdein (1991) « s P pE L (VR O LA i, SR i e s R0 BB 5 AL A
Jemis, 7, p. 12

Nakamine, H., and Yamamoto, S. (2018): A new genus and species of thorny lacewing
from the Upper Cretaceous Kuji amber, northeastern Japan (Neuroptera,
Rhachiberothidae). ZooKeys, 802, 109-120

Nishida, H., and Hayashi, N. (1996): Cretaceous Coleoptera lava fed on a female
fructification of extinct Gymnosperm. Journal of Plant Research. 109, 327—
330.

R H sk imEZ 5 (2000) : KEEKHEREEERTe 2 ATz v, EHRTHEZBSRIT, p. 156,

R THISZ B AR EAHE (1996) : B oqbfr. KB B 8K S 1B A 25 23 [BlRe il R [ B oAy ) fif i &,
7—30.

KITE - i Hs = (2018) « E0R IR S BB BHE T O LR B IE B b O 7 — & N — AR,
SR S B BHR A AT JE ey, 32, 1-6.

Oyama, N., and Maeda, H. (2020): Madygella humioi sp. nov. from the Upper Triassic
Mine Group, southwest Japan: the oldest record of sawfly (Hymenoptera:
Symphyta) in East Asia. Paleontological Research, 24, 1, 64-71.

FEIR IEAL - & [ B )1 2 (2006) AL s oo HUET . Mg B R 28 ity (5 543 @ 1 HUET [
PEREBAN AT FE AT -UE A & >~ ¥ —, p. 128

Penney, D., and Jepson, J. E. (2014): Fossil insect, an introduction to
palaeoentomology. Siri Scientific Press, Manchester, UK, p. 222

Prokin, A. A., Makarov, K. V., Ponomarenko, A. G., and Bashkuev, A. S. (2013): New
beetle larvae (Coleoptera: Coptoclavidae, Caraboidea Polyphaga) from the
Upper Triassic of Germany. Russian Entomological Journal, 22, 4, 259-274.

Rasnitsyn, A. P., and Quicke, D. L. J. (2002) History of insect. Kluwer Academic
Publishers, Dordrecht, Netherlands, 517p.

Rasnitsyn, A. P. (1969): Proiskhozhdenie i ehvolyustsiya nizshikh

pereponchatokrylykh (The origin and evolution of the lower Hymenoptera).



Trudy Paleontologicheskogo Instituta, Akademii Nauk SSSR, 123, p. 196. (in
Russian)
Ren, D. (1995): Insecta. Faunae and stratigraphy of Jurassic-Cretaceous in Beijing

and the adjacent areas, 47-121. (in Chinese with English summary)

Sano, S. (2017): Vertebrate diversity of the Early Cretaceous Tetori Biota
fromJapan, the state of the art. Memoir of the Fukui Prefectural Dinosaur
Museum, 16, 1-15.

Shcherbakov, D. E. (2008): Madygen, Triassic Lagerstdtte number one, before and
after Sharov 1. Alavesia, 113-124.

Shcherbakov, D. E., Lukashevich E. D., and Blagoderov, V. A. (1995): Triassic
Diptera and initial radiation of the order. An International Journal of
Dipterlogical Research, 76-112

Soszynska-Maj, W., Krzeminski, W., Kopec, K., and Coram, R. A. (2017):
Worcestobiidae - a new Triassic family of Mecoptera, based on species
removed from the family Orthophlebiidae. Earth and Environmental Science
Transaction of Royal Society of Edinburgh, 107, 145-149

Szwedo, J. (2008): Distributional and palaeoecological pattern of the Lower
Cretaceous Mimarachnidae (Hemiptera: Fulgoromorpha). Entomologia generalis
31, 3, 231-242

RSO - A RS - BPRUEO - RS sE T  maRE] (1997) ¢ AR BRI EYRERERE D
Bl b Al oWT, BT BB RHET T ZE RS, 13, 1-27.

AL (2010) : EILROAIZHONT - fEA TR EDMILROHEEL - HH==—2%, 666,
48-52.

FRRE - AR TH (1988) : Zix< oo b, KENbDA v E—, WhEElfa / — b,
VN E LI RS, 64-73.

Tillyard, R. J. (1933): The Panorpoid complex in the British Rhaetic and Lias.

Fossil Insects, British Museum Natural History, 3, 1-79
BHE (1992) : ¥ KU ANFOMEO{LAFRICOWT. AT L, 260, 34-35.

Ueda, K. (1991): A Triassic fossil of scorpion fly from Mine, Japan. Kitakyushu
Museum National History, 10, 99-103

LEFRBCIL - STURHE - FAARZ: &0 (2008) @ fEHRR P NHIBIZ 0409 2 LY = 7~ T A #iR
FORUBHEOET. mARSIRE MDA, 7, 83-89.

Yamada, T. and Ohno, T. (2005): Revision of the stratigraphy of the Toyora and
Toyonishi Groups in the Ouchi-Kikugawa area, Yamaguchi Prefecture, west
Japan. Journal of the Geological Society of Japan, 7, 389-403

Yan, E. V., Beutel, R. G., and Ponomarenko, A. G., (2017): Adenisynidae (Insecta:
Coleoptera): A new concept for a coleopteran key taxon and its phylogenetic
affinities to the extant suborder. Palaeontologia Electoronica, 20, 2, 31A,

1-22.



MUFFESE - RAEARE (1999) @ =850 BEIRERERE DR A S W Ribaicon T,
WF9E, 47, 4, 229-231.

Bi5L— - BFHIFF - RE— (2016) @ FESEHCRIEAEMN SRR I ICEiba (P#). H
AW F2 2016 FAERGE TR, P13, 14.

Zheng, D., Chang, S., Wang, H., Fang, Y., Wang, J., Feng, C., Xie, G., Jarzembowski,
E. A., Zhang, H., and Wang, B. (2018): Middle-Late Triassic insect
radiation revealed by diverse fossils and isotopic ages from the China.

Science Advance, 4, 1-7.





