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Advancesin research on Chinese parasitoid wasp fossils

TIAN Xiao-Zhou'~ WANG Zhen’ SUN Zhen-Guo' REN Dong’ YANG Jing-Tao' LI Long-Feng' ™

(1. College of Life Science and Technology, Gansu Agricultural University, Lanzhou 730070, China;
2. College of Life Sciences, Capital Normal University, Beijing 100048, China)

Abstract Parasitoid wasps play a vital role in biological pest control and thereby help maintain ecosystem equilibrium. Since
2000, significant progress has been made in research on Chinese parasitoid wasp fossils. This paper comprehensively reviews
advances in taxonomy, phylogeny, and the evolution of parasitic behavior, gained from the study of parasitoid wasp fossils.
Well-preserved fossils from the Middle Jurassic Jiulongshan Formation and Upper Cretaceous Yixian Formation in
northeastern China, as well as Cretaceous amber deposits from Myanmar, have been classified into 18 families. Such fossils
have been found in 18 countries, with China, Kazakhstan, and Myanmar having the highest species diversity. Phylogenetic
analyses integrating morphological traits and molecular data have elucidated the evolutionary history of families such as the
Pelecinidae, Stephanidae and Evanioidea, suggesting a correlation between the Cretaceous diversification of parasitoid wasps
and the rise of angiosperms. Recent discoveries, enabled by micro-CT and 3D reconstruction, highlight extinct taxa like
Tichostephanus longus and Sirenobethylus charybdis, providing direct evidence for the origin and adaptation of parasitic
behaviors. Future studies should emphasize integrating information from fossils with data on extant taxa to unravel the
evolutionary history of parasitoid wasps and their ecology.

Key words parasitoid wasp fossils; Mesozoic; taxonomy; phylogeny
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AR =008, AT HRIALE BRHN00,
SRR EA SRR A, A 11 R
Bl N 2Rl Ichneumonidea . /)N 1 &L Rb
Chalcidoidea, ZH# S8} Proctotrupoidea ., JiftiE 1
5B} Evanioidea, 7ef# &Rl Stephanioidea %5, 7
A A ARt A P R R 2 28 U5 Y
FEG, AMUEEFAEAN R SIEE S
2%, T HOW R AE A A S RN B A e ST MR
AR R R AL S SO (fERSE, 2022) .
EAR TR, H 2000 4ELIE, FREZF A5
FHTIES S T XS TR,

1 2000 E£RFEFEELAEZHS
K HEER
T FE AR AL M X f T G 5 e U LA 1 S

gt B2 2 BV 2R 5e 4 1 25 AR e EASEAE
B, AR LEARA IE SRR, P BT
CkFR 10 B} 23 J&, SEACERMENA g SRR
KIELHEE Pelecinidae, HAEAN%E Heloridae FIHHZH
¥ Mesoserphidae, JHEREE SRHIAERHME AL
AR, HER T KSR %R} Ephialtitidae
bR T ERBLA A, 4t AL ST A BRI A R AT
e SR it E S R VAL N R a7 N
SCHRR B AL AL R 10 B, BEA SRRy
ARG A AR W R R AR, A H ATAE
i) A B A R A R . A SRR, 2000
LK, RETFEESRTIEEEHSS T
SOORPIBI TAE, Mo fbaERmE 1 (AK) .

11 HFEEAAHARESE
A RS DT B RIR EAEZ A, 20 i

B 1 HERSFEELRRE (EFF, 2022)

Fig. 1 Parasitic fossil specimensfrom China (Ren et al., 2022)

ARG FE¥ERE; B, KIRANEERE; C. PAER:; D AIF FEIEEERL B S5 irl;
H. RAGKEERE; 1 AIEANMER; ). ORISR K FRpEEERt. L 1 mm,

A and G. Ephialtitidae; B. Pelecinidae; C. Mesoserphidae; D and F. Pracaulacidae; E. Anomopterellidae;
H. Karatavitidae; I. Heloridae; J. Evaniidae; K. Baissidae. Scale bars: 1 mm.
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LRI A R I AT IF ST W2 Be . 1903 4E,
Meunier %7 H PHHEAF MRS -5 b AdaAs
HEATOESE, e AR AL 1 B Rl Ephialtites
jurassicus ( Meunier, 1903 ) , 1917 4F, Cockerell
ST A e 1 e B A B 2 R 18T
i Electrofoenus gracilipes ( Cockerell, 1917 ) , 1938
4, Rohdendorf A T 7= B &2 Wi &% AR iE
YRl 1 5FF Protocyrtus jurassicus ( Rohdendorf,
1938 ) ., Ffif5, Rasnitsyn 7€ 1972-1999 4-5¢/5 1A
T A P ERG B v v ok S B SRR
JEERL 18 J&ik 70 Mk FrRh, dhrzs IR}
H A FrIR AR I 358 — 75 19 Evanigaster  Fll

Evaniops J& ( Rasnitsyn, 1963, 1972, 1973, 1975, 1977,

1983a, 1983b, 1986a, 1986b, 1990a, 1990b, 1991,
1994, 1999 ) . Townes T 1973 4FX7™ A% Bkt
HAE A TS, Se iR 1 iR R )
MCE, G155 Anplicdla, Catachora, Eubaeus Al
Tanychora J& ( Townes, 1973 ) . 20 tH40K, FREE
—IENRACEENREMN . WA SE kR, (ERE
BRI A Rt B Ui, ol 1T E A A
1 B % b Humiryssus leucus . Sinocephus

haifanggouensis . Cephenopsis mirabilis .

Sinephialtites glyptus. Manlaya flexuosa ( Lin, 1980;

Hong, 1983; Zhang, 1986; Ren et al., 1995) . F I,
TR 7 A= Al AT BIFTE AL A ThE S 2 A e 50 1 o
TLHRGR ST 2000 4EZ2 4, FREAFAE MBS
AR SR, WIFSERTRBE RN RE 32 i M 28 i
Vi 3 28 AR RGN AR B SRR T N
ERPRIEN 73R R R TE B Jm R 2Rz
TR R, . A SR e SR, e R
A Jm AR R R A P A e
( Zhang et al., 2002a, 2002b; Alvarez-Parra and
Huang, 2004; Zhang and Rasnitsyn, 2003, 2004;
Zhang and Zhang, 2001; 5K{&I%, 2005; Duan and
Cheng, 2006; Engel, 2006, 2019; Engel and Grimaldi,
2004, 2006; Feng €t al., 2010; Shih et al., 2010; Liu
et al., 2011; Ding et al., 2013; Li et al., 2018a,b;
Jouault et al., 2020a, 2020b, 2020c; Ge et al., 2023 ) ,
T JBE SRS AR B 25 A6 B8 2 i K4 Rt 2 4
AT 29 & 77 B (FEZRAE, 2022) , HAEAETAE

WeEEAA 4%, IR 1 R, ok, BHNEIT
J'& TR T IAS RRE A A ST R G a 8L
LA 2E RN, WK JE AR T I S F R 5
WIS e B 1A SR R T Al [ A TR A A 1)
Mg, BRI F IR EIF IR T, i
HSAAKAYG X" A0 RN A As o PR R AT
REJIAHBIBGN ( Shih et al., 2010 ) . Xf[EINFEA
AR LA R SR, JF R RS ST R
I3HT o UNHERE e BRI ER 63 NP IY 81 MBS
FHIE, Z5G8E 122 DR EEEFS] (COT |
16S 1 288 Wi AT 4R S 7 R G 2# 7 Hi( Liet al.,
2018a) . 2010 4ELUJG, VIArZe2s MR G 2AaoT
SEIN S VHERHIE S > 1 e R Tl K
by 2 A AL AT AE S B A o DR LR e Ak
() 3 FR BN A AT IAHCAL AR AR KK, A
T 2R M AR . (EAS—IRAJE, i
10 RGN BEFIbRA Y K iGE , AL T A A
RS i N ¥ e B 2N el W W e D R
V) = A L5 KR RN, X PRI A i A A
Rl D IR S . S5 R TR R LR,
W4 ) BE FA AR AF 10 75 A2 e 7= R 2% RRIR 1R IR 2
TR R T — A RR A 6 2, R
SRR “HNEAR” v ARSI g G oh B YA
* (Wang et al., 2024a; Wu et al., 2025 )

12 FEEAARBNXESHE

o A ARAT A e A R o A AR R
1z, 2000 4FJE SR TAEES SRR IEREE
ot 17 AR, i 2, Horb ol 5 A A i Y R 2R R
Ji§ % ( Rasnitsyn and Zhang 2010; Zhang et al., 2014;
Li et al., 2016, 2019 ) AR} Stephanidae ( Li
etal., 2017b; Zhang et al., 2018a, 2018c; Jouault
etal., 2020c, 2021; Ge et al., 2023 ) , LHIFIZEE
G HEN 18%, A SRk A AR KA AR
445 F} Mesoserphidae ( Zhang and Zhang, 2000b;
Shih etal., 2011; Lietal., 2017c ) . BlA: F g2t
K NE M 1%ER] Pelecinidae( Zhang and Rasnitsyn, 2006;
Liu et al., 2009; Shih et al., 2009; Guo €t al., 2016a,
2016b; Uchida, 2024; Wang et al., 2024b ) FIHKE 4

17} Heloridae( Zhang, 1992; Shi et al., 2013, 2014;
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Lietal,2017d) , di¥Rh 20504 Lb 1l 25%.
JHE R e R RH: B I e R R o AR TR T T I T
AR e Ak T S DO T e 2, AE A b h
YirhdEs FE , W 8 B 63 J& 194 Fl'( Rasnitsyn
and Brother, 2007; Rasnitsyn and Zhang, 2007; Li
et al., 2013a, 2014a, 2014b, 2015, 2018a; Poinar,
2019; Turrisi and Ellenberger, 2019; Shih et al.,

2020; Jouault and Nel, 2021; Jouault et al., 2022;
Jouault, 2023; Jouault and Rosse-Guillevic, 2023;

Jouault and Huang, 2024 ) , ¥ FhSSHE/ 47 L 4l
AT 38% . MR T BUAE AR W TR HU
AR, e AR B TS, YR
FEREA A HL ol 14%( Kopylov, 2010, 2011, 2012,
2018; Kopylov and Zhang, 2015; Li et al., 2017a,
2022; Kopylov et al., 2021 ) . Wi4ifaBes HaitA
1) 7 A B S T 4 ) 1 BL Myanmarinidae H FHF5T
A a1, A5 HE 1%( Li et al., 2018b; Zhang et al.,
2018b; Jouault et al., 2020¢ ) .

AN, AR AET A A Py R Y DX A
FAGFEB T, B A PAE R 18 MEK
Yifidsk, EAEVEPEA (Rasnitsyn and Ansorge,

2000; Rasnitsyn and Martinez-Delclos, 2000;
Pefialver et al., 2010; Pérez-de la Fuente et al.,

2012) . *[E ( Hong and Wang, 1990; Zhang and

Zhang, 2000a; Zhang et al., 2007; Zhang and
Rasnitsyn, 2008; Li et al., 2013b, 2022, 2024; Li
and Shih, 2015; Wang et al., 2015; Zheng and Chen,

2017) . 521 (Rasnitsyn, 2008; Kopylov, 2009 ) .
M e riH ( Kozlov, 1968; Rasnitsyn, 1972 ) | i
fa) (Engel et al., 2013a, 2013b; Jennings et al., 2013;

Engel and Wang, 2016; Engel, 2017; Rasnitsyn and
Ohm-Kiihnle, 2018; Jouault, 2021; Rosse-Guillevic
and Jouault, 2023; Jouault and Nel, 2024; Yang

etal., 2024; Geetal., 2025 ) . % Hr (Rasnitsyn,
1975 ). 2£ [ ( Basibuyuk et al., 2000; Engel, 2013 ).
i [E ( Rasnitsyn et al., 1998 ) | {7 FL4N ( Kopylov
etal., 2010 ). B2 ( Basibuyuk et al., 2002; Deans,
2004 ) . MK AF|I ( Jell and Duncan, 1986;
Oberprieler et al., 2012 ) |, 25 H. ( Kaddumi, 2007 ) .
5% ( Zessin, 1981, 1985; Rasnitsyn et al., 2003 ) .
[ P4 ( Rasnitsyn, 1999 ). 51 Jon et al., 2019; Won
and So, 2022; Ri et al., 2023 ) . E[JfE¥ ( Rasnitsyn,
2008 ) . /K7 WrHH (Rasnitsyn, 1975 ) FfiI& R

( McKellar et al., 2013 ) , HA oy F s
JEHT 6 BYE ZARUOE L W pE s | i
% i, St FIPeEEAT .

®1 PERFEBELARRER

Tablel List of Mesozoic fossil species of parasitica

Al Family ' Species 7= H#b Distribution AEAR Period
Andreneliidae Andrenelia pinnata Rasnitsyn and Martinez-Delclos, 2000 PHHEZ Spain K,
Anomopterellidac  Anomopterellaampla Li et al., 2013 t [ China I

Anomopterella brachystelisLi et al., 2013 *F[E China I,
Anomopterella brevisLi et al., 2014 71 [E China I,
Anomopterella coalitaLi et al., 2013 A1 [E China I,
Anomopterella divergensLi et al., 2013 #[E China AL
Anomopterella gobi Rasnitsyn, 2008 % 1 Mongolia I
Anomopterella huangi Zhang and Rasnitsyn, 2008 t [ China I
Anomopterella mirabilis Rasnitsyn, 1975 ME % TEiH Kazakhstan I,
Anomopterella ovalisLi et al., 2013 71 [E China I,
Anomopterella pygmea Li et al., 2014 *[E China I
Choristopterella stenocera Li et al., 2013 H1[# China 1,
Synaphopterella patula Li et al., 2013 #[E China I
Aulacidae Archeofoenus engeli Turrisi and Ellenberger, 2019 4fifi) Myanmar K,
Archeofoenus tartaricus Engel, 2017 4fifa) Myanmar K,
Electrofoenia jehani Jouault et al., 2020 4fifa) Myanmar K,
Electrofoenops cockerelli Turrisi and Ellenberger, 2019 4fifa) Myanmar K,
Electrofoenops diminuta Engel, 2017 4fifa) Myanmar K,
Electrofoenops exaltatus Li et al., 2021 4fiifA] Myanmar K,
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#E3 1 (Table 1 continued)

Al Family F Species 7= 4l Distribution AR Period
Aulacidae Electrofoenops rasnitsyni Turrisi and Ellenberger, 2019 4fif1] Myanmar K,
Electrofoenus gracilipes Cockerell, 1917 4fifA] Myanmar K,
Exilaulacus advenus Li et al., 2021 4fifi) Myanmar K,
Exilaulacus eximius Li et al., 2021 4fifi) Myanmar K,
ExilaulacuslatusLi et al., 2018 4fifa) Myanmar K,
Exilaulacus loculatusLi et al., 2018 4fifa) Myanmar K,
Hyptiogastrites electrinus Cockerell, 1917 4fif8] Myanmar K,
Pal eoaul acus minutus Jouault and Nel, 2021 4fiifA] Myanmar K,
Baissidae Aulacopsis laiyangensis Hong and Wang, 1990 #1[E China K,
Baissa anomala Rasnitsyn, 1975 %% H7 Russia K,
Baissa magna Rasnitsyn, 1991 % i Russia K,
Baissa mongolica Rasnitsyn, 1991 &% 7 Russia K,
Electrobaissa omega Engel, 2013 BT VE New Jersey K,
Heterobaissa apetiola Li et al., 2018 H1[E China K,
Humiryssus cancellatus Zhang and Rasnitsyn, 2004 #1[E China K,
Humiryssus leucus Lin, 1980 #1[E China K,
Humiryssus oculatissimus Rasnitsyn and Jarzembowski, 1998 L [F Britain K,
Humiryssus specialis Zhang and Rasnitsyn, 2004 *H[# China K,
Humiryssus vulgatus Zhang and Rasnitsyn, 2004 *H[E China K,
Manlaya anglica Rasnitsyn and Jarzembowski, 1998 ¥ [F Britain K,
Manlaya ansorgei Rasnitsyn and Martinez-Delclos, 2000 PEPES Spain K,
Manlaya capelensis Rasnitsyn and Jarzembowski, 1998 [ Britain K,
Manlaya caudata Rasnitsyn, 1986 51ty Mongolia K,
Manlaya corrugata Rasnitsyn, 1986 % i Mongolia K,
Manlaya flexuosa Ren €t al., 1995 A1 [E China K,
Manlaya ghidarina Rasnitsyn, 1990 %% 7 Russia K,
Manlaya gurvanica Rasnitsyn, 1986 i Mongolia K,
Manlaya lacabrua Rasnitsyn and Ansorge, 2000 VUt Spain K,
Manlaya |aevinota Rasnitsyn, 1986 51ty Mongolia K,
Manlaya magna Li et al., 2019 " [E China K,
Manlaya minima Alvarez-Parra and Huang, 2024 F1[E China K,
Manlaya mongolica Rasnitsyn, 1980 517 Mongolia K,
Manlaya obscura Rasnitsyn, 1986 % i Mongolia K,
Manlaya ockleyensis Rasnitsyn and Jarzembowski, 1998 L[ Britain K,
Manlaya pachyura Rasnitsyn, 1990 % i Russia K,
Manlaya pallida Rasnitsyn, 1986 % i Mongolia K,
Manlaya pinguis Rasnitsyn, 1986 % i Mongolia K,
Manlaya proba Li et al., 2019 FE China K,
Manlaya ultima Li et al., 2019 #1[E China K,
Manlaya ventricosa Rasnitsyn, 1986 i Mongolia K,
Mesepipolaea nanligezhuangica Zhang and Rasnitsyn, 2004 /[ China K,
Mesepipolaea parva Li et al., 2019 " [E China K,
Tillywhimia colorata Rasnitsyn and Jarzembowski, 1998 Y5 [E Britain K,
Tillywhimia spectra Rasnitsyn and Jarzembowski, 1998 Ji[H Britain Ky
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#E3 1 (Table 1 continued)

Al Family F Species 7= 4l Distribution AR Period
Evaniidae Botsvania cretacea Rasnitsyn and Brothers, 2007 15 7% FL4Y Botswana K,
Burmaevania aequalis Shih et al., 2020 4fif8] Myanmar K,
Burmaevania brevis Shih et al., 2020 4fiifA] Myanmar K,
Cretevania alcalai Pefalver et al., 2010 PEPES Spain K,
Cretevania alonsoi Pefialver et al., 2010 PEPESF Spain K,
Cretevania bechlyi Jennings et al., 2013 4fifa) Myanmar K,
Cretevania concordia Rasnitsyn and Jarzembowski, 1998 2 [E Britain K,
Cretevania cyrtocerca Deans, 2004 i Lebanon K,
Cretevania exquisita Zhang et al., 2007 H1[E China K,
Cretevania extincta Kaddumi, 2007 ZJH Jordan K,
Cretevania kachinensis Rosse-Guillevic and Jouault, 2023 4fifi) Myanmar K,
Cretevania major Rasnitsyn, 1975 % i Russia K,
Cretevania meridionalis Rasnitsyn, 1991 % i Mongolia K,
Cretevania minor Rasnitsyn, 1975 % ¥ Russia K,
Cretevania minuta Rasnitsyn, 1975 8% #r Russia K,
Cretevania mitisLi et al., 2014 1 [E China K,
Cretevania montoyai Pefialver et al., 2010 VUt Spain K,
Cretevania pristina Zhang and Zhang, 2000 /[ China K,
Cretevania rubusensis Pefialver et al., 2010 PPEF Spain K,
Cretevania soplaensis Pérez-de la Fuente et al., 2012 PHHEZF Spain K,
CretevaniatenuisLi et al., 2018 4fiifA] Myanmar K,
Cretevania venae Zhang et al., 2007 #1[E China K,
Curtevania enerviaLi et al., 2018 4fifi) Myanmar K,
Grimaldivania ackermani Basibuyuk et al., 2000 2 [# America K,
Grimaldivania mckimorum Engel, 2006 2 [# America K,
Iberoevania nova Li et al., 2024 4fifa) Myanmar K,
Iberoevania roblesi Pefialver et al., 2010 TEHEF Spain K,
Lebanevania azari Basibuyuk and Rasnitsyn, 2002 F [ Lebanon K,
Newjersevania brevisLi et al., 2018 4fifi) Myanmar K,
Newjersevania casei Basibuyuk et al., 2000 £ [E America K,
Newjersevania longa Li et al., 2018 4fifa) Myanmar K,
Newjersevania nascimbenei Basibuyuk et al., 2000 £ [E America K,
Newjersevania rasnitsyni Shih et al., 2020 4fiifA] Myanmar K,
Praevania scul pturata Rasnitsyn, 1991 i Mongolia K,
Protoparevania lourothi Deans, 2004 [ Lebanon K,
Sinuevania miraLi et al., 2018 4fifa) Myanmar K,
Sinuevania pouilloni Jouault and Nel, 2024 4fifa) Myanmar K,
Sorellevania deansi Engel, 2006 4fifa) Myanmar K,
Sorellevania guillami Jouault, 2023 4fiifA] Myanmar K,
SorellevaniararaLi et al., 2024 4fifi) Myanmar K,
Gasteruptiidae Hypsel ogastrion simplex Engel and Wang, 2016 4fifa) Myanmar K,
Kotujellites crucis Rasnitsyn, 1975 % i Russia K,
Kotujisca kholbotensis Rasnitsyn, 1991 % i Mongolia K,
Tichostephanus hui Engel, 2019 4fif1] Myanmar K,
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#E3 1 (Table 1 continued)

Al Family F Species 7= 4l Distribution AR Period
Gasteruptiidae Tichostephanus longus Wang et al., 2024 4fifa) Myanmar K,
Tichostephanus kachinensis Wang et al., 2024 4fifA] Myanmar K,
Othniodellithidae ~ Othniodellitha mantichora Engel and Wang, 2016 4fifi) Myanmar K,
Xenodellitha preta Engel, 2017 4fifi) Myanmar K,
Keratodellitha anubis Jouault et al., 2022 4fifa) Myanmar K,
Keratodellitha basilisci Jouault et al., 2022 4fifa) Myanmar K,
Keratodellitha kirin Jouault et al., 2022 4fifa) Myanmar K,
Praeaulacidae Archaulacus probusLi et al., 2014 A [E China I,
Archeogastrinus kachinensis Jouault and Rosse-Guillevic, 2023 4fifi) Myanmar K,
Aulacogastrinus ater Rasnitsyn, 1983 M % FEiH Kazakhstan I3
Aulacogastrinus hebeiensis Zhang and Rasnitsyn, 2008 /[ China I,
Aulacogastrinus inscul ptus Zhang and Rasnitsyn, 2008 *[E China I,
Aulacogastrinus longaciculatus Zhang and Rasnitsyn, 2008 " [E China AL
Azygdellitha nova Yang et al., 2024 4fiif] Myanmar K,
Eosaulacus giganteus Zhang and Rasnitsyn, 2008 #1[E China I,
Eosaulacus granulatus Zhang and Rasnitsyn, 2008 " [E China I,
Evanigaster petiolatus Rasnitsyn, 1972 3% F T Kazakhstan 5
Evaniops rostratus Rasnitsyn, 1972 A 1% 5 373 Kazakhstan I3
Gulgonga beattiei Oberprieler et al., 2012 AR FI Australia I
Habraulacus zhaoi Li et al., 2015 4fiif] Myanmar K,
Habraulacus splendidus Jouault and Huang, 2024 4fifi) Myanmar K,
Hadraulacus perrarusLi et al., 2023 4fifi) Myanmar K,
Paleosyncrasis hongi Poinar, 2019 4fifa) Myanmar K,
Praeaulacinus crassipes Rasnitsyn, 1972 WA 1% 5 373 Kazakhstan I3
Praeaulacinus minor Rasnitsyn, 1972 M B2 T H Kazakhstan I
Praeaulacinus parvus Rasnitsyn, 1973 A 5% 5a T3 Kazakhstan I
Praeaul acinus medius Rasnitsyn, 1972 M FEHIH Kazakhstan I3
Praeaulacites minimus Rasnitsyn, 1972 M 5% 5a 31 H Kazakhstan I3
Praeaul acites nigripes Rasnitsyn, 1972 5% F T Kazakhstan 5
Praeaul acites pachygaster Rasnitsyn, 1972 A 5% 5 373 Kazakhstan I3
Praeaulacites subniger Rasnitsyn, 1972 A 5% 5 373 Kazakhstan I
Praeaulacon caudatus Rasnitsyn, 1972 M B e IH Kazakhstan I
Praeaulacon coniventer Rasnitsyn, 1972 WA % ST 3H Kazakhstan J;
Praeaul acon elongatus Rasnitsyn, 1972 WA % ST 3H Kazakhstan Js
Praeaul acon tenuis Rasnitsyn, 1972 M5 5% 5 73 Kazakhstan I3
Praeaulacon elegantulus Zhang and Rasnitsyn, 2008 *H[E China I,
Praeaulacon ningchengensis Zhang and Rasnitsyn, 2008 " [E China AL
Praeaulacon grossus Li et al., 2022 H1[# China I,
Praeaul acops lucidus Rasnitsyn, 1972 5 5% 5548 Kazakhstan I3
Praeaul acus subrhombeus Li et al., 2014 H1[# China I,
PraeaulacustenellusLi et al., 2014 71 [E China I,
Praeaulacus afflatus Zhang and Rasnitsyn, 2008 *H[E China I
Praeaulacus byssinus Wang et al., 2015 " [E China AL
Praeaul acus cephal otus Rasnitsyn, 1972 M 5% 5 H73H Kazakhstan I
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#E3 1 (Table 1 continued)
Al Family F Species 7= 4l Distribution AR Period
Praecaulacidae Praeaul acus cubocephal us Rasnitsyn, 1972 WA 5% 7a 73 Kazakhstan I3
Praeaulacus daohugouensis Zhang and Rasnitsyn, 2008 *H[E China AL
Praeaul acus elegans Rasnitsyn, 1972 W% 5 1 Kazakhstan I3
Praeaulacus exquisitus Zhang and Rasnitsyn, 2008 #1[E China I,
Praeaulacus leptogaster Rasnitsyn, 1972 W% 7 rH Kazakhstan I3
Praeaulacus obscurus Rasnitsyn, 1972 M BE Te i H Kazakhstan I
Praeaulacus obtutus Li et al., 2014 A1 [E China I,
Praeaulacus orientalis Zhang and Rasnitsyn, 2008 *H[E China AL
Praeaul acus patiens Rasnitsyn, 2008 517 Mongolia I
Praeaul acus ramosus Rasnitsyn, 1972 M B FEHTIH Kazakhstan I3
Praeaulacus rectusLi et al., 2018 71 [# China I,
Praeaulacus robustus Zhang and Rasnitsyn, 2008 /[ China I
Praeaulacus scabratus Zhang and Rasnitsyn, 2008 HH[E China I,
Praeaulacus sculptus Zhang and Rasnitsyn, 2008 *H[E China AL
Praeaul acus sharteg Rasnitsyn, 2008 /1 E China 1,
Praeaul acus ventricosus Rasnitsyn, 1972 M B 5EHTIH Kazakhstan I3
Praegastrinus edithae Jouault and Nel, 2024 4fifi) Myanmar K,
Snaulacogastrinus eucallus Zhang and Rasnitsyn, 2008 /[ China I,
Mesevania swinhoei Basibuyuk et al., 2000 4fifa) Myanmar K,
Cretocleistogaster vitimica Rasnitsyn, 1975 % #r Russia K,
Cretocleistogaster undurgensis Rasnitsyn, 1975 %% 7 Russia K
Cretocleistogaster hyperura Rasnitsyn, 1990 %% H7 Russia K,
Miniwestratia minima Rasnitsyn, 1990 i Mongolia I
Nanowestratia parvula Rasnitsyn, 1990 % 1 Russia K,
Snowestratia communicata Zhang and Zhang, 2000 *[E China I,
Westratia nana Jell and Duncan, 1986 WRF. Australia 13
Westratia caudata Rasnitsyn, 1990 182 #r Russia K,
Westratia curtipes Rasnitsyn, 1990 %% T Russia K,
Westratia femorata Rasnitsyn, 1990 i Mongolia I
Westratia gobiensis Rasnitsyn, 1990 51ty Mongolia I
Westratia pachygaster Rasnitsyn, 1990 % i Mongolia I3
Westratia pentadecamera Rasnitsyn, 1990 % i Mongolia I3
Westratia striata Rasnitsyn, 1990 182 #r Russia K,
Nevania robusta Zhang and Rasnitsyn, 2007 1 [E China 1,
Nevania deviata Li et al., 2022 1 [E China I,
Nevania exquisita Zhang and Rasnitsyn, 2007 /[ China I,
Nevania malleata Zhang and Rasnitsyn, 2007 *H[E China I,
Nevania ferocula Zhang and Rasnitsyn, 2007 F1[E China I,
Nevania retenta Zhang and Rasnitsyn, 2007 A [E China 1,
Nevania delicata Zhang and Rasnitsyn, 2007 1 [E China I,
Nevania karatau Zhang and Rasnitsyn, 2008 WA % 7e T3 Kazakhstan I
Nevania perbellaLi et al., 2014 H1[E China I,
Nevania aspectabilisLi et al., 2014 A1 [E China I,
Eonevania robusta Rasnitsyn and Zhang, 2010 F1[E China I,
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Al Family F Species 7= 4l Distribution AR Period
Praeaulacidae Rasnitsevania ferox Jouault et al., 2020 4fii fa) Myanmar K,
Aptenoperissidae  Aptenoperissus amabilis Zhang et al., 2018 4fiifA] Myanmar K,

Aptenoperissus burmanicus Rasnitsyn and Poinar, 2017 4fifa) Myanmar K,
Aptenoperissus delicatus Zhang et al., 2018 4fifi) Myanmar K,
Aptenoperissus etius Rasnitsyn et al., 2018 4fifa) Myanmar K,
Aptenoperissus formosus Zhang and Rasnitsyn, 2018 4fifa) Myanmar K,
Aptenoperissus magnifemoris Rasnitsyn et al., 2018 4fif8] Myanmar K,
Aptenoperissus pusilluset al., 2018 4fiifA] Myanmar K,
Aptenoperissus zonalis Zhang et al., 2018 4fifi) Myanmar K
Ephialtitidae Acephialtitia colossa Li et al., 2015 *F[# China K,
Altephialtites altaicus Rasnitsyn, 2008 51ty Mongolia I
Asiephialtites lini Rasnitsyn and Zhang, 2010 *H[E China K,
Brigittepterus brauckmanni Rasnitsyn et al., 2003 &5 [E Germany AN
Cephenopsis mirabilis Hong, 1983 H1[E China K,
Cratephialtites koiurus Rasnitsyn, 1990 tL P4 Brazil K,
Crephanogaster femorata Rasnitsyn, 1990 % B Russia K,
Crephanogaster rara Zhang et al., 2002 /[ China K,
Ephialtites jurassicus Meunier, 1903 PUPEF Spain K,
Karataus daohugouensis Zhang et al., 2014 " [E China AL
Karataus strenuus Zhang et al., 2014 A [E China 1,
Karataus vigoratus Zhang et al., 2014 t [ China I
Karataus exilis Zhang et al., 2014 1 [E China I,
Karataus orientalis Zhang et al., 2014 71 [E China I,
Karataus hispanicus Rasnitsyn and Martinez-Delclos, 2000 PEHEF Spain K,
Karataus pedalis Rasnitsyn, 1977 WA 5% 7a 73 Kazakhstan I
Karataus ryonsangensis Won and So, 2022 e North Korea K,
Karataviola leptogastra Rasnitsyn, 1975 M%7 rH Kazakhstan 1
Karataviola micrura Rasnitsyn, 1975 W BE T3 Kazakhstan s
Kotaphialtites frankmortoni Rasnitsyn, 2008 EfFE India I
Leptephialtites angustus Rasnitsyn, 1975 WA 5% 7a 73 Kazakhstan I3
Leptephialtites caudatus Rasnitsyn, 1975 WA 5% 7a 73 Kazakhstan I
Leptephialtites euryarthrus Rasnitsyn, 1975 M 5% 70 i 4 Kazakhstan I3
Leptephialtites gigas Rasnitsyn, 1975 M 5% 7 rH Kazakhstan 5
Leptephialtites linearis Rasnitsyn, 1975 W% 7 rH Kazakhstan I3
Leptephialtites minor Rasnitsyn, 1975 M % re T Kazakhstan I
Leptephialtites pallidus Rasnitsyn, 1975 WA % 7a 73 Kazakhstan I
Leptephialtites picturatus Rasnitsyn, 1975 WA 5% 7a 73 Kazakhstan I
Leptephialtites stephanocephalus Rasnitsyn, 1975 M B 7 i i Kazakhstan s
Leptephialtites tenuicornis Rasnitsyn, 1975 W% 7 rH Kazakhstan I
Liadobracona raduhna Zessin, 1981 5% Germany iR
Mesephialtites paurocerus Rasnitsyn, 1975 WA 5% 73T 1H Kazakhstan 15
Micrephialtites minor Rasnitsyn, 1975 WA 5% 7a 73 Kazakhstan I
g/lo%rgsecephlaltltes zherikhini Rasnitsyn and Martinez-Delclos, PiHEF Spain K,
Parephialtites reductus Rasnitsyn, 1975 M % 5 H Kazakhstan I
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Ephialtitidae Praeproapocritus vulgates Rasnitsyn and Zhang, 2010 *H[E China I,
Praeproapocritus flexus Li et al., 2013 *H[E China AL
Proapocritus atropus Rasnitsyn and Zhang, 2010 H1[E China I,
Proapocritus bialatus Li et al., 2015 F1[E China 1,
Proapocritus densi pediculus Rasnitsyn and Zhang, 2010 " [E China I,
Proapocritus elegans Rasnitsyn and Zhang, 2010 /[ China I,
Proapocritus formosus Rasnitsyn and Zhang, 2010 *H[E China I,
Proapocritus longatennatus Rasnitsyn and Zhang, 2010 *H[E China AL
Proapocritus scul ptus Rasnitsyn and Zhang, 2010 H1[E China I,
Proapocritus praecursor Rasnitsyn 1975 TR E W Kyrgyzstan I
Proapocritus parallelus Li et al., 2013 t [ China I,
Proephialtitia acanthi Li et al., 2015 71 [E China I,
Proephialtitia tenuata Li et al., 2015 A1 [E China I,
Sessiliventer macrurus Rasnitsyn, 1975 M BE T IH Kazakhstan I
Sessiliventer oppositus Rasnitsyn, 1975 W% e 1 Kazakhstan I3
Sessiliventer rostratus Rasnitsyn, 1975 M 5% 7 i Kazakhstan I
Sessiliventer symphytus Rasnitsyn, 1975 M%7 rH Kazakhstan I
Sessiliventer temporalis Rasnitsyn, 1975 M % ST Kazakhstan I3
Sinephialtites glyptus Zhang, 1986 *H[E China I
Snocephus haifanggouensis Hong, 1983 *H[E China AL
Stephanogaster pristinus Rasnitsyn, 1975 FP[E China 1,
Stephanogaster brachyura Rasnitsyn, 1975 M 5% 55T Kazakhstan 15
Stephanogaster integra Li et al., 2019 *F[# China 1
Stephanogaster longipal pa Rasnitsyn, 1975 WA 5% 73T IH Kazakhstan 15
Stephanogaster magna Rasnitsyn, 1975 WA 5% 7a 73 Kazakhstan I
Stephanogaster ningchengensis Ding et al., 2013 *[E China AL
Stephanogaster similis Rasnitsyn, 1975 M5 5% 70 45 Kazakhstan I3
Sephanogaster pyriformis Rasnitsyn, 1975 W% 7 rH Kazakhstan I3
Stephanogaster rasnitsyni Ding and Zhang, 2016 *F[# China 1
Symphyogaster cylindrica Rasnitsyn, 1975 WA 5% 7T 1H Kazakhstan 15
Symphytopterus graciler Wang et al., 2015 *H[E China I,
Symphytopterus dubius Rasnitsyn, 1963 WA 5% 7a 73 Kazakhstan I
Symphytopterus liasinus Zessin, 1985 5% Germany I
Symphytopterus ater Rasnitsyn, 1975 W% 7 rH Kazakhstan I
Symphytopterus clavicornis Rasnitsyn, 1975 W% 7 rH Kazakhstan I3
Symphytopterus geniculatus Rasnitsyn, 1975 WA 5% 7T 1H Kazakhstan 15
Symphytopter us macrophthal mus Rasnitsyn, 1975 WA 5% 7a 73 Kazakhstan I3
Symphytopterus minutus Rasnitsyn, 1975 WA 5% 7a 13 Kazakhstan I
Symphytopterus nigricornis Rasnitsyn, 1975 5 5% 70 i 4 Kazakhstan I3
Symphytopterus nigridorsatus Rasnitsyn, 1975 M 5% i rH Kazakhstan I
Symphytopterus nigripes Rasnitsyn, 1975 M BT Kazakhstan J3
Symphytopterus obliquus Rasnitsyn, 1975 WA % 73T 1H Kazakhstan 15
Symphytopter us ocul atus Rasnitsyn, 1975 WA 5% 7a 73 Kazakhstan I3
Symphytopterus pallicornis Rasnitsyn, 1975 WA 5% 7 73 Kazakhstan I
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Ephialtitidae Symphytopterus pallipes Rasnitsyn, 1975 A 5% 5 373 Kazakhstan I
Symphytopterus robustus Rasnitsyn, 1975 WA 5% 5 573H Kazakhstan I
Thilopterus lampei Rasnitsyn et al., 2003 f8[E Germany AN
Tuphephialtites zherikhini Zhang et al., 2002 /1 [E China K,
Trigonal opter us brachycerus Rasnitsyn, 1975 5% Fe T Kazakhstan 5
Archaeohelorus hoi Shih et al., 2011 A1 [H China I,
Heloridae Archaeohelorus polyneurus Shi et al., 2014 *H[E China AL
Archaeohelorus tensus Shi et al., 2014 A1 [E China I,
BellohelorusfortisLi et al., 2017 F1[E China K,
Conohelorus stenocerus Rasnitsyn, 1990 &% Hr Russia K,
Laiyanghelorus erymnus Zhang, 1992 71 [E China K,
Liaoropronia leonine Zhang and Zhang, 2001 ¥ [E China K,
Liaoropronia regia Zhang and Zhang, 2001 *H[E China K,
Obconohel orus obconicus Rasnitsyn, 1990 %2 # Russia K,
Novhelorus macilentus Li et al., 2017 F1[E China K,
Novhelorus saltatrix Shi et al., 2013; Li et al., 2017 H1[E China K,
Protocyrtus jurassicus Rohdendorf, 1938 % 1 Russia 13
Protocyrtus turgensis Rasnitsyn, 1990 &% Hr Russia K,
Protocyrtus mongolicus Li et al., 2017 % 17 Mongolia K,
Protocyrtus parilisLi et al., 2017 #1[E China K,
Snohelorus elegans Shi et al., 2013 #1[E China K,
Spherogaster coronata Zhang and Zhang, 2001 " [E China K,
Spherogaster beipiaoensis Shi et al., 2013; Li et al., 2017 H1[E China K,
Snuijuhelorus baektoensis Jon et al., 2019 5J#¢ North Korea K,
Paekthohelorus sinuijuensisRi et al., 2023 5J#¢ North Korea K,
Agapia sukatchevae Kopylov, 2012 %2 #r Russia K
Ichneumonidae Agapteron popovi Kopylov, 2012 % Hr Russia K,
Albertocryptus dossenus McKellar et al., 2013 finf K Canada K,
Amplicella abbreviata Li et al., 2019 H1[E China K,
Amplicella bashkuyevi Kopylov, 2011 &% Hr Russia K,
?(r)\’;[z)llcella beipiaoensis Zhang and Rasnitsyn, 2003; Kopylov, {1 China K,
Amplicella exquisita Zhang and Rasnitsyn, 2003; Kopylov, 2010 #1[E China K,
Amplicella exquisitissima Kopylov and Zhang, 2015 " China K,
Amplicella flagellata Kopylov and Zhang, 2015 *H[E China K,
Amplicella mininae Kopylov, 2011 % i Russia K,
Amplicella minor Kopylov, 2018 &% Hr Russia K,
Amplicella sessilis Townes, 1973 % #r Russia K,
Amplicella shcherbakovi Kopylov, 2011 %2 #r Russia K,
Amplicella spinata Zhang and Rasnitsyn, 2003; Kopylov, 2010 71 [ China K,
Amplicella townesi Kopylov and Zhang, 2015 71 [E China K,
Angitia nigra Kopylov and Zhang, 2015 71 [ China K,
Armanopimpla zherikhini Kopylov, 2010 &% Hr Russia K,
Caloichneumon perrarusLi et al., 2017 4fif8) Myanmar K,
Catachora minor Townes, 1973 182 #r Russia K,




- 1752 - o B 3244 Chinese Journal of Applied Entomology 62 %

#E3 1 (Table 1 continued)

%l Genus F Species 7= 4l Distribution AR Period
Ichneumonidae Dischysma maculata Kopylov, 2009 % 17 Mongolia K,
Dischysma ramulata Kopylov, 2009 % 17 Mongolia K,
Dischysma similis Kopylov, 2009 517 Mongolia K4
Eubaeus abdominalis Kopylov, 2012 &% T Russia K,
Eubaeus |eiponeura Townes, 1973 %% HT Russia K,
Heter oichneumon rasnitsyni Kopylov et al., 2021 4fifa) Myanmar K,
Heteropimpla megista Li et al., 2019 4fifa) Myanmar K,
Heteropimpla pulverulenta Kopylov et al., 2021 4fif8) Myanmar K,
Khasurtella buriatica Kopylov, 2011 %2 # Russia K,
Khasurtella Snensis Kopylov and Zhang, 2015 #1[E China K,
Khasurtella Zhangi Kopylov and Zhang, 2015 " [E China K,
Labenopimpla kasparyani Kopylov, 2010 % i Russia K,
Labenopimpla orapa Kopylov et al., 2010 %% FL4W Botswana K,
Labenopimpla rasnitsyni Kopylov, 2010 &% Hr Russia K,
Megachora sibirica Kopylov, 2010 %2 # Russia K,
Micropimpla lucida Kopylov, 2010 % Hr Russia K,
Micropimpla obscura Kopylov, 2010 #Z W Russia K,
Novichneumon longus Li et al., 2017 4fifa) Myanmar K,
Pal aeoi chneumon danu Kopylov, 2009 % 17 Mongolia K,
Palaeoichneumon freja Kopylov, 2009 &% Hr Russia K,
Palaeoichneumon micron Kopylov, 2009 %2 # Russia K,
Pal aeoichneumon mirabilis Kopylov, 2009 &% HT Russia K,
Palaeoi chneumon ornatus Kopylov, 2009 % 17 Mongolia K,
Pal aeoi chneumon tenebrosus Kopylov, 2009 541l Mongolia K,
Pal aeoi chneumon townesi Kopylov, 2009 % 17 Mongolia K,
Paratanychora mongoliensis Zhang and Rasnitsyn, 2003 % 17 Mongolia K,
Pareubaeus incertus McKellar et al., 2013 fil4K Canada K,
Pareubaeus rasnitsyni McKellar et al., 2013 Jin& K Canada K»
Polychorella magica Zhang, 1985 " [E China K!
Ramulimonstrum intermedium Kopylov, 2010 % i Russia K,
Rasnichneumon alexandri Kopylov et al., 2021 4fifa) Myanmar K,
Rasnichneumon gracilis Kopylov et al., 2021 4fif8) Myanmar K,
Rogichneumon braconidicus Kopylov et al., 2021 4fifq) Myanmar K,
Rudimentifera mora Kopylov, 2009 17 Mongolia K,
Rudimentifera suspecta Kopylov, 2009 HE W Russia K,
Rugopimpla angusticella Kopylov, 2010 % i Russia K,
Rugopimpla botswana Kopylov et al., 2010 %% FL4M Botswana K,
Rugopimpla fallax Kopylov, 2010 &% Hr Russia K,
Rugopimpla macra Kopylov, 2010 %2 # Russia K
Rugopimpla matrona Kopylov, 2010 %% HT Russia K,
Rugopimpla vulgaris Kopylov, 2010 % Hr Russia K,
Sinochora distorta Kopylov and Zhang, 2015 71 [E China K,
Tanychora liaoningensis Kopylov and Zhang, 2015 *H[E China K,y
Tanychora loki Kopylov, 2010 % 17 Mongolia K,
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Ichneumonidae Tanychora petiolata Townes, 1973 R Hr Russia K,
Tanychora rasnitsyni Kopylov and Zhang, 2015 #1[E China K,
Tanychorella dubia Zhang and Rasnitsyn, 2003 #1[E China K,
Tanychorella parvula Rasnitsyn, 1975 % W Russia K,
Tryphopimpla xoridoptera Kopylov, 2010 % i Russia K,
Urotryphon baikurensis Kopylov, 2012 &% Hr Russia K,
Urotryphon pusillus Townes, 1973 &% Hr Russia K,
Myanmarina kachin Zhang and Rasnitsyn, 2018 4fifa) Myanmar K,
Myanmarinidae Myanmarina lahu Zhang and Rasnitsyn, 2018 4fifa) Myanmar K,
Myanmarina lisu Zhang and Rasnitsyn, 2018 4fifa) Myanmar K,
Myanmarina jeannineae Li et al., 2018 4fifa) Myanmar K,
Myanmarina sidorchukae Jouault et al., 2020 4fifa) Myanmar K,
Cretephialtites pedrerae Rasnitsyn and Ansorge, 2000 PEHEF Spain K,
Ohlhoffiidae Myanmephialtites bashkuevi Jouault et al., 2021 4fifa) Myanmar K
Ohlhoffia robusta Jouault et al., 2021 4fifi) Myanmar K,
Abropelecinus annulatus Feng et al., 2010 *F [E China K,
Pelecinidae Abropelecinus tytthus Guo et al., 2016 4fifa) Myanmar K,
Abropelecinus rasnitsyni Wang et al., 2024 4fifa) Myanmar K,
Abropelecinus rectus Wang et al., 2024 4fif8) Myanmar K,
Allopelecinus terpnus Zhang and Rasnitsyn, 2006 1 China K,
Allopelecinus ruoyae Wang et al., 2024 4fifa) Myanmar K,
Ampluspel ecinus robustus Uchida, 2024 4fifa) Myanmar K,
Archaeopel ecinus jinzhouensis Shih et al., 2009 71 [E China I
Archaeopelecinus tebbei Shih et al., 2009 F1[E China I,
Azygopelecinus clavatus Feng et al., 2010 *H[E China K,
Brachypel ecinus euthyntus Guo et al., 2016 4fifa) Myanmar K,
Cathaypel ecinus daohugouensis Shih et al., 2009 #1[E China I,
Eopelecinus eucallus Zhang, 2005 *F [E China K,
Eopelecinus diminutivum Uchida, 2024 4fifa) Myanmar K,
Eopel ecinus exquisitus Zhang and Rasnitsyn, 2004 &% Hr Russia K,
Eopelecinus fragilis Zhang and Rasnitsyn, 2004 % 17 Mongolia K,
Eopelecinus giganteus Zhang, 2005 #1[E China K,
Eopel ecinus hodoiporus Zhang, 2005 #1[E China K,
Eopelecinus huangi Liu et al., 2011 " [E China K,
Eopel ecinus inopinatus Jouault et al., 2020 4fifa) Myanmar K,
Eopelecinus laiyangicus Zhang, 2005 *H[E China K,y
Eopelecinus leptaleus Zhang, 2005 *H[E China K,
Eopelecinus marechali Jouault, 2021 4fifa) Myanmar K
Eopel ecinus mecometasomatus Zhang, 2005 #1[E China K,
Eopelecinus mesomicrus Zhang, 2005 f1[E China K,
Eopelecinus minutus Zhang and Rasnitsyn, 2004 541l Mongolia K,
Eopelecinus pusillus Zhang, 2005 *H[E China K,
Eopelecinus rudis Zhang and Rasnitsyn, 2004 % Hr Russia K,
Eopelecinus scor pioideus Zhang and Rasnitsyn, 2004 %2 # Russia K,
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Pelecinidae Eopelecinus strangulatus Wang et al., 2024 4fifa) Myanmar K,
Eopel ecinus shangyuanensis Zhang et al., 2002 #1[E China K,
Eopelecinus similaris Zhang et al., 2002 1 China K,
Eopelecinus tumidus Liu et al., 2011 1 China K,
Eopelecinus vicinus Zhang et al., 2002 F[E China K,
Eopel ecinus yuanjiawaensis Duan and Cheng, 2006 #1[E China K,
Henopel ecinus pygmaeus Engel and Grimaldi, 2006 £ [E America K,
Megapel ecinus changi Shih et al., 2010 H1[E China K,
Megapelecinus nashi Shih et al., 2010 1 China K,
Praescopinus excellens Rasnitsyn, 2008 % Mongolia J3
Protopelecinus deformis Zhang and Rasnitsyn, 2004 1 Mongolia K,
Protopelecinus dubius Zhang and Rasnitsyn, 2004 5% i Mongolia K,
Protopelecinus furtivus Zhang and Rasnitsyn, 2004 P W Russia K,
Protopelecinus regularis Zhang and Rasnitsyn, 2004 P W Russia K,
Sinopel ecinus daspletis Zhang and Rasnitsyn, 2006 1 China K,
Sinopelecinus delicatus Zhang et al., 2002 1 China K,
Sinopel ecinus epigaeus Zhang et al., 2002 rF[E China K,
Sinopelecinus hierus Zhang and Rasnitsyn, 2006 1% China K,
Snopelecinus magicus Zhang et al., 2002 #1[E China K,
Snopelecinus viriosus Zhang et al., 2002 H1E China K,
Shoushida infera Guo et al., 2016 F1[E China K,
Shoushida regilla Liu et al., 2009 1 China K,
Sinopelecinus daspletis Zhang and Rasnitsyn, 2006 H1[E China K,
Sinopelecinus delicatus Zhang et al., 2002 H1[E China K,
Snopelecinus epigaeus Zhang et al., 2002 H1E China K,
Snopelecinus hierus Zhang and Rasnitsyn, 2006 H1E China K,
Sinopel ecinus magicus Zhang et al., 2002 1 China K,
Sinopelecinus viriosus Zhang et al., 2002 1 China K,
Stelepelecinus longus Guo et al., 2016 *F[E China K,
Stel epel ecinus minutus Wang et al., 2024 4fifi] Myanmar K,
Zoropelecinus periosus Guo et al., 2016 4fifa) Myanmar K,
Zoropelecinus zigrasi Engel and Grimaldi, 2013 #fij 5] Myanmar K,
Amboserphus beipiacensisLi et al., 2017 1 China K,
Mesoserphidae Amboserphus dimidius Li et al., 2016 1 China K,
Amboserphus tumidus Li et al., 2016 H1[E China K,
Apiciserphus augustus Li et al., 2016 H1[E China K,
Auliserphus antennatus Rasnitsyn, 1986 W5 1% 7 T dH Kazakhstan I3
Auliserphus brachyurus Rasnitsyn, 1986 W5 1% 7 T HH Kazakhstan I
Auliserphus caudatus Rasnitsyn, 1986 W& 5% 5 riH Kazakhstan I
Auliserphus cretaceus Rasnitsyn, 1990 M 15% 7e T Kazakhstan I
Auliserphus imperfectus Rasnitsyn, 1986 W% 50T HE Kazakhstan I3
Auliserphus interstitialis Rasnitsyn, 1986 & B e i Kazakhstan I
Auliserphus jurassicus Rasnitsyn, 1986 W5 1% 7 T dH Kazakhstan I3

Auliserphus niger Rasnitsyn, 1986 W5 1% 7 T dH Kazakhstan I
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Mesoserphidae Auliserphus pallidus Rasnitsyn, 1986 W5 % 5e T3 Kazakhstan I
Auliserphus parvulus Rasnitsyn, 1986 M5 H% 573 Kazakhstan I
Basiserphus loculatus Li et al., 2016 H1[# China K,
Basiserphus longus Li et al., 2016 *F[E China 1,
Beipiaoser phus elegans Zhang and Zhang, 2000 1 [ China K,
Beipiaoser phus meridionalis Rasnitsyn, 1994 M5 % 5e T3 Kazakhstan I
Campturoserphus gibbus Rasnitsyn, 1986 M5 5% 52 T3 Kazakhstan I
Campturoser phus obscurus Rasnitsyn, 1986 M5 5% 5 73 Kazakhstan I
Campturoser phus pumilus Rasnitsyn, 1986 M B% e H Kazakhstan J5
Choriserphus bellusLi et al., 2016 71 [E China 1,
Choriserphus gigantusLi et al., 2016 71 [ China I
Cretoserphus gomezi Rasnitsyn and Martinez-Delclos, 2000 PEHEA Spain K,
Juraserphus modicus Zheng and Chen, 2017 #1[E China I
Karataoserphus dorsoniger Rasnitsyn, 1994 WA % 5e T Kazakhstan I
Lordoserphus cyrturus Rasnitsyn, 1994 WA B% 51 Kazakhstan I3
Mesoser phus karatavicus Kozlov, 1968 M BE T T3 Kazakhstan 13
Novserphus ningchengensisLi et al., 2016 1 [E China I
Otlia ectemnia Zhang, 1992 A1 [H China K,
Ozososerphus cuboidus Li et al., 2016 A1 [E China 1,
Ozososerphus ovatus Li et al., 2016 H1[# China I,
Ozososerphus lepidus Li et al., 2016 1 [ China 1,
Scoliuroserphus pallidulus Rasnitsyn, 1986 W% 5e 730 Kazakhstan I3
Scoliuroser phus propodealis Rasnitsyn, 1986 W% 5e T3 Kazakhstan I3
Snoserphus flexilisLi et al., 2016 A1 [E China I,
Snoserphus grossus Li et al., 2016 H1[E China I
Sinoserphus lillianae Shih et al., 2011 H1[# China 1,
Sinoserphus petilusLi et al., 2016 1 [E China 1,
Sinoserphus shihae Shih et al., 2011 7 [E China 1,
Sinoserphus wui Shih et al., 2011 H1[E China I,
Turgoserphus sphenogaster Rasnitsyn, 1990 &% W Russia I
Udaser phus transbai calicus Rasnitsyn, 1983 &% W Russia I
Yanliaoserphus jurassicus Shih et al., 2011 1 China I
Sinchora distorta Kopylov and Zhang, 2015 H1[E China K,
Tanychora liaoningensis Kopylov and Zhang, 2015 " E China K,
Tanychora rasnitsyni Kopylov and Zhang, 2015 1 [ China K,
Tanychorella dubia Zhang and Rasnitsyn, 2003 #1[E China K,
Acanthostephanus tenuitubus Ge, Li and Tan, 2025 4fiifa) Myanmar K,
Stephanidae Archaeostephanus corae Engel and Grimaldi, 2004 3 [ America K,
Burmastephanus breviceps Ge and Tan, 2025 4fi fa) Myanmar K,
Kronostephanus zigrasi Engel et al., 2013 4fi fa) Myanmar K,
Lagenostephanus lii Li et al., 2017 4fifa) Myanmar K,
Tumidistephanus prometheus Ge and Tan, 2023 4fifa) Myanmar K,
Sguamastephanus shihongliangi Ge and Tan, 2025 4fiifa) Myanmar K,

Ki: BEH¥EM; K. BHEH; 1, BEDH; 1 PHEDHE; 15 RS,

K;: Early Cretaceous; K,: Late Cretaceous; J;: Early Jurassic; J,. Middle Jurassic; J;. Late Jurassic.
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A. Megapelecinus Changi; B. Cathaypel ecinus daohugouensis; C. Archaeopelecinus tebbei; D. Brachypel ecinus euthyntus;
E. Shoushida regilla; F. Zoropelecinus zigrasi; G. Pelecinopteron tubnliforme; H. Pelecinus Polyturator.
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Blue arrow and red arrow represent the evolutionary history of Rs; and Rs,, respectively.
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A. Iscopinus simplex Zhang and Rasnitsyn, 2004; B. |scopinus baissicus Kozlov, 1974; C. Praescopinus excellens Rasnitsyn,
2008; D. Protopelecinus regularis Zhang and Rasnitsyn, 2004; E. Sinopelecinus viriosus Zhang, Rasnitsyn and Zhang, 2002;
F. Abropelecinus annulatus Feng, Shih, Ren and Liu, 2010; G. Azygopelecinus clavatus Feng, Shih, Ren and Liu, 2010;

H. Henopelecinus pygmaeus Engel and Grimaldi, 2006; I. Pelecinopteron tubuliforme Brues, 1933;

J. Selepelecinus longus Guo, Shih and Ren, 2016; K. Pelecinus thoracicus Klug, 1841.
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Fig. 6 The 3D reconstruction images of
parastitoid wasp
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A. Ephialtitidae; B. Gasteruptiidae; C. Sirenobethylidae.
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