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n R ®EE

AT PEILRRMG RS AR s s Ff 2 FR,A5RBT 2 LE 1 Fiff 13
R XERERFECAMNR G BB LA RATFZRAFE CRARNEFANRFR
EFRAERNE L.

XA WEEE BB BRGEFH  LKREM

— H 7

B B4 (Insecta) # 3 H (Dermaptera) B MG B, A A RB MR BPHRE—NAF
1 200 My /NEEHEHEAN 2—3 MEH,6—7 MR, XBERKESFE{Y , BERHX
PR, —BRIEBEREE . REEEE, AREMETE L.

IS AR AFEN . EERETES M TERM IS B3R (Baltic Amber) BERKRT
# (Oeningen) , 1 [E 12 78 B I B IE 7 (Aix-en-Provence) .t 3 3 % B X 4% (Florissant) fl
REWHRLAE, it 32 f, 238 T8 T B (Forficulin) AR, PERUAXRAT LK
FHREQER, AT IRFBF IR E (Kapatay) « T {0 F I 2 51 BL K (Kyb6ekono) | 58 87 %
BEPT /R 28 oy /R FLIR 3 JB 5 & (Typsan-dpouun-Hyoy) F1 H E WL i, 3+ 17 #. .5 MFh
BIGAEE H,12 Mg E TR ERBRIAR G528 1518 T B (Archidermaptera) ,

AR A R R B IR ERF SAEMAH, T 3 FF 2 HB. SABTF 2
WH1HPABAER. ERZH, B TRESZEWBIBALAICRE LB EER U1 8
N8 W H f i8Rl (Labiidae) . B, INAREHYXMITERELERERECSBHEN
EMERR,MESEABRTLERNERZAMIRE —#, 2R FEMNMRIRF MBS
A FRIOAEIANEHREMFLRET ERGMH. :

WA RASAEEEXIRD KA FERERENHITRE. LERFEFEREE
T I LR o A R T BT BR AR A 1 TR [ R AR ER .

» BERARBEESHHTARRZ —.



230 =1 & /] =4 #H % 33H

TR R

E ¥ H Dermaptera Leach,1817
T B # %

1L ETF 3 W lHBALR, 5 AFRSER AREAT
!I“EEJEE (Archidermaptera)
B 3 % L BRSPS SR A B R R AL - terere e een e eestessrnne sennsnnans D

2. HRAERE EMAKIER  TRE BB, BRI AR v 4% 7 B (Forficulina)
FIREL RATE, BFURHEI HILEINTFE e e 3
MM SEREK, EHAES THER TURRE ARREE LS HIRE T4 TIRE

- 1BV H (Arixenina)
B, HEW B FYERL, B TER M FE TR -
- - BUE T H (Hemimerina)

1438 B (#{$iT) Archidermaptera Bei-Bienko,1936,emend. nov.

BE PAERBAEFNEEBSAE. IMESHFEHAURRMBRTE. KPMEX
AR E RES L. BREAE RN ERMEM; RBARK, LR, B #EH>
JR3E B MY 4-4-5 5% 5-5-5 ¥,

it EREIAMIKBEBE SN 3T H BT H (Forficulina) , 1838 T H (Arix-
enina) fl {8 W H (Hemimerina) , {H2& , FHAFRFELRBEEN N 1 MEMME  FZ
% HE % H (Diploglossata) , Ti {L 4R 48 W H &N 1 8k, R B8 B} (Arixeniidae) , G A
WTHZH . AXREER EREESREENERL MEABARMBRS A3 LEHL
REK.

1618 . B (Archidermaptera) £ i 73 Bt 42 # Beit-Buenko(1936) R & Martynov (1925) fif
B 2 18 Rl (Protodiplatidae) T & 7.8 1 W H . Mapuemosa(1962) XX AT H # #F1E
R T 53T . Buunakosa(1980) % 5| i Archidermaptera :X—22 2% , /G AR A , it (1986) DA
Protodiplatina f2# T Archidermaptera X4 W H &R FEIHZ 87, IG5 T B FEAHF S {UR
EETESRPEERELRZRA 1A 1R 1 M. RERE LARFEHAXFTHTE, &
XENT 1HBAANEARETE. BRXNLRFIFSHFES KM B MR EHF
Z BT A B R A5 40 B BT AR A R RFAE . BRI, 48 SCHE Mapuninosa(1962) X 16 48 . B
FHEM IH AR R RIBIT.

SHEK PEAFRL; PERBRH.

IR TE M 17—23 % AWK ETHATR, B W AETE 3%, LB EE . B
, BYBK:ERETHEE, BT 4-4-5 45 oeeeveevmevnnennnenn fody EIE R (Protodiplatidae)
HEE M T AT 26 %, BV EEH, B2 WRETE 3 4, LHHBE T ROLHK, 5 EL
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B HTHT 5-5-5FF  reeeeerereeiiii i f’c%ﬂiﬂ(Longicerciatidae)

K RIEFE (FTF) Longicerciatidae fam. nov.

XMW Longicerciata gen. nov.

WE AN AEE. MARST 26 W EVHEEH . RATK . F2VEETES
T RRFARE s ARBK. LT KE%, 2 ARG EFEBE T . BT SR
M. REBERTR - WERETRE%. MNERFRK, TLRE. BEKFTE, TR, XYk, 5
B . RN, BTIUE, B P RERK ., PRBERERE . &P REARFEEY. B
MREAR K B BAS BT R 2 K, R A P R R E TR B A FIREE . EREETRBK;
R RER MWK, E2 /5 . \MAT 10 7, mHHRE  RERBFK &R, FHE
Z,ETEK.

B ZXTHFREFSETIFEL SRR LRET iy 2 SRy AL, H
MEIBEARMZ AR ERB R,

FERHNE FRYMAERTEEE RAXTKEBRBRK ATFLEE 2 NHNEH
s PR, F&PRR LD EET;EREET B KSIFE, £ M E MR 4K
RIRBEF AT, B E IR F RGBT H 1Y .

S/ PEILK;BIKRFH.

KRS M) Longicerciata gen. nov.

WA F Longicerciata mesozoica gen. et sp. nov.

BIE SK.U=AK EETEMAE I TERTE 4, ARKYHLEKM 2/5,
BB REEE TN 1/2. MNEREEE, ALE KSR ERE&ER. A5
GRETHG FARE. . EHRKAKERY /2. 87 . FPREEVINERL, FERETKINE, 4%
T RE1/2; 2RV R TMBERIESK. BR oV, &V ESK . RHEHEMA;
BAILEE AR, AT 36 3, 2 FHEK BEBEEMN 1/3.

AHETR AR Bk B B A,

B OB %

AKRBRTIMEERELER, GRIMERN 3/4/MNERFRIKA 2.2 5, BT ERTHE T
Fh BRI IER 245 ooeeevereeeeenennnes R KB M ( Longicerciata mesozoica )
ARERTRAMBERET L, GERENMEKRN 2/3:/ MNEARIKHN 1.8 5 ATEKRT BE
?*Eﬁ%;%ﬂﬁjﬂ%% 1.5 »f% ...............:........... H'{'—/{%!’E( Longicerciata rumpens )

4K BIEGTB. M) Longicerciata mesozoica gen. et sp. nov.
(BT B LEE D
#iE 1 BB ERERA RGBT 5 L9201 (EMITA),
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MW 1 Longicerciata mesozoica get. et sp. nov.
a. & 2% (body),b. 3k &7 ¥ & R /N & K (head ,pronotum and scutellum) ,c—e, Ef.9H .5 B B *¥ (tarsi of front,
- middle and hind legs),f. JE#85 7,8 ¥ (seventh and eighth abdominal segments)
ant. fi f ve. iR gl. FEFMME T, gu. SME 1. R, mt. HFEH,oc. BER,pl. BH,pm. W,

pn. AR AR »sc. T hscl. /NE Fost. Y 2 24 RIEHE Chopard, 1949
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LI LK AT L L MAZLR BEYTETREE, InTEEEER, L L5H2E
Fi % AR LR 5 BAHR FEYR PT B R A IR AT &, JL ot HRT IR, BE MK (EEE
WL .3 M) , FE P ER AR R A A RTE A AT R AR AL = A, B HERE L HE
HAFMESH AR IS (LIERE 1),

% < BT BT AR RS B T AT T UL RT RS M RTICR T h, S R4S R F ST ER,F
H.GE. AN AKRENE, G4ENTEN 3/4,. BRLAKY 2E. MEAOERBEE
REATHFNBRELCTESZ HPHEERE, EHKN 2.2 F. BEN%. AENE4E
RSN RTEAE, NEE  BRAMTEL. K AR RSO 2 &, FRERYT
A BB, AR E BRI IRE, 0 KAY 2/5 &b, RTMBEACE= A, BT%INE,
FHTPREGHERRE., FRBESEAOE. FHERRERE, EAEE. SERTRER,
HmEBAEER ;BT ERC,MERTREATHFERTY. 55 BRI SM, R
1EE lale—e FTR.

FEER R LBREE 1 TREN . AEFTIESR, 7 THEHBKE . ERXRFR.EHEY
REEE: B KRILEFEHESK EVETNIRFaER. ABE . BE85,.81
TKRAB TR TEHESR.

B 10. 9mm, B8 3. 1mm; 3L 1. 8mm; Bl MK 6. Omm; BT HR 0. 8mm; /NEF
£ 0. 5mm; B K 2. 7mm; FEK 2. 3mm; fF R K 6. 9mm; K 5. 1mm; B R F) K
10. 9mm,

FMBA  WRRHBEMREN; Lk P HIEHA.

WKES M. FH) Longicerciata rumpens get. et sp. nov.
CEE 1P 2,3 2 3

#E BT ERERE,EHEREE HICS 189202 (EEIRA).

KB EHEATRK MARF L T RTEREVHBHTES. AN 2FEMN 2
B REESER . /AEVTEER, LIAT MM S, R4, WBETH; 2R E X, EE, L
FRE;EBIE KNG BERSBANFRATEELHLS, FEEEEa, FLTBE.

MR AT B ETLER K. G4BT E. EEAMERHN /3, MBI
T BERLNKH 1. 9E. MNERFBEZIETH,.BRLMLTIE%, MK 1.8 %, 8IHT
GRBNERESH.HARE . FENSMIARENE, E4RE . ERTI%. KIF @S
BADK Lo, PHFABRTHARM. BHBE VRB6, ATUAE R, 5TE
BRPEE, BHTFH ERERTBRYLAK, RERE ; BT RESE.

K GRAD K 6. 7mm, 38 2. 5mm; 3K 1. 6mm; il A GR7E) K 4. 5mm; B BB AR K
0. 7mm;/NE K 0. 4mm; B 2. Omm; /FK 1. 6mm.,

BB XAFFHEC LRFAEKEE, HETEARZLAR LA E.

FWERA IWRSEMMEEEEN; LR EEHEA.
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WKL H Forficulina Newman, 1834
KRi@F Pygidicranidae \.“\
Verhoeff , 1902
Bi§IrF; Echinosomatinae
Burr,1910

R £ %

Ao, D— R, LR T, ER A
A 1.3 TSR METER
&SR, 5L %K E TR,
ﬁﬁﬂﬁﬁ fmét}; tessesccatsnasssenae

« ¥4 & ( Echinosoma )

EER, KB, TIRAR K, B4 Ak A
FIYBRFEIT THETRE%
ETHM&.ETL S5 ERBER HX
BBy AERB B TIE oooveeeee

e 48 R ( Archaeosoma )

LIS (GTM) Archaeosoma gen. nov.
ﬁiﬁ# Archaedsoma serratum

gen. et sp. nov.

RE REBE GIRBERNE LR UEZAE MARSF 24 ¥, 28, KX
FTR.BRTBIT.GHEET 45 WM KREWVEE RV K, EFTRBATRE, 2R
BE S ERBRMTLESR, BO AEERE, P HNERBLS. THEREBATK.EF
ko EKETRRBUENARME. DERER. 888, 5% T8, TMER, 8%/ B
R JE R R, B, 8 W, RS A s R RO, BEE NI RO R,
L EMEE,WETH.

EEB 8 Burr (19100 B43 28, S WAMYBTE 1 MIAR HERE. XM BEFEZES
SREF XA SBETERULRERPEREFOXNFR AN T EEMEAZ 4. R
BHARNE AR, FE TR MATEREAEBA 0V, EXBALT 24 ), 04
BB 3 WRK,4.5.6 WEES HARILESEXERL B iMERER RBEXT
KOENARNEERE,EEVR, LS, L5, /NEF BB RE, B EE: BE8E
— TR, B BARLE AR B B, L BT e NS i, g R BT
WU AMUTCEER, SRR EUE% . WENEERXIFEL ELRBRER.

C SHER LRI R T .

#H® 2 Longicerciata rumpens get. et sp. nov.
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BN LI D  Archacosoma serratum gen. et sp. nov.

(BT, 3:4HE 3)

BE 1 REE R EERERARE; BIE5 L9203 (EEERE) .

L EMR TR MARE 24 W, EVBE, RAETIREBE, ETRIE 3 V15—
28,5 2 WA AWM YA VRARSE, MR KRBT LY RS A RE
B S RY BRIL PG, RIS HRMEHERE,. ZAK 5L HRR6, 81
HRB L, LLAREG AR, B8R LY FHEHT, A AMTHERES.

AT EREETLEERB B, N%
R RHRBRERENKE, BEBET , METHE. |
HKE L5, NERFREPES. BB TE, 5%
HTH% R FE . MERE, TREE. KAE @R
AP 1.5 %, FERTARE 1 BVHE%,. 4
NEFELITREN /3. FERYEH, E L\
B, MERSRTMEYTEER, VIRERE; /7. F
RRTERTESK MYETRY.E 1.3 HWE
FK . BoVEE EREBTEETRY.

B EEREHRE. E4ETEERR, 58
BEFIEER,5.6.7 WA T ARAE, URTFRL, 6.7

WOESE MR R, ERESBRUERT, PR

TRKO=AFRE;2—5 TIHHCER ABA,
FHOTEINEEARBA . BT LAKE BEE
B, NE, P RERE, HEKH 1/3,

HEEFERY K 27.5mm, R 6. Ilmm; & K
4. 2mm, il B R7E) & 10. 5mm; B R K 2. 4mm;
BEPEK 4. 8mm; FHK 1. Imm; F R K 8 9mm; K
12. 7mm; B&E K 3. 8mm.

FHEA  AREMREER EA; Bk P SR
A,

=07

L1 7R 35 FE ek 2 R B B0 B AL AR T A4 A
PR EARFRMRE, KB THETHNKEE
BA—KRTHET AN KEER., IEREEE
HIRLE.

B 3 Archaeosoma serratum

gen. et sp. nov.

REHKBRME LB LEERE H AT R L E M0 RIR R B R, XFH
M EFRFEANSEHT ST 3V B HEBRK S YW LRBH B W B RIBH 2R,/
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BEHHELENEL. B TARMNBEEERT 83 W, BT UE i, i THEHE
RBTEMEEELPHARNE, BEMBHEHE BARR T IRGHIER . B B8
HEAEREEL, RO, AANIIBREEH A, R HMBRLRET, W RKEEAY
Diplatys Serville, Karschiella Verhoeff 1 Bormansia Verhoeff %, X Lol ME K F
AR, U BHEENER MHEFLRETHEALER —MIRRMFIE. BRME
EERXERAREHDEFERNFEL, BERREMAEFT mRBEG LMK, FE
EHR, BRENEM YRS URERT. Fit, BRMEFTREEUT Ui Ei Er
TR B, B A B IR L, VAR RBE N — N E B S EHE AEI A $ , 5T
EEFHER+SREEFALZ N, 10 W T 1818 Bl (Labiduridae) By Allostethus Verhoeff fl
Esphalmenus Burr %, RIEE TR KB Y IEEREHEE. X—FEEERTHRE
REPREERBELHYABRMESTHE PR,

St BIERI G ZEER  RNESGRAEPLENX M EREFTHBABE BER
HI B9k, Fet, RSB EEH B R E. BT IR AT AT K F AT
U5r5E, DEHBEILETICN, F Ik, BRERE R BT th 42 B RLR T 47 IR 4R i B 0L T
B, EXWAFE L EEZRKBEBAME NRE. AR, MEN S —FTHE, RLHXTEX
RBHFTHERRE 5-5-5; MK BB, BOE SRR T mTBEM TR /MNER T2 5%
KRB MANTHESSHFEXHBEI FPEMEXE ., KEMHHTHRAT
RREWEPRFANSE RERKRLBERM 4-4-5 WRXERRIE . ETIAR BT
TFHRMEHEEBLE N ERFRHM BB, W RKEERE Pyragra Serville,
Propyragra Burr Ml Echinosoma Burr /0¥ sl 8 6, X — AR AUB L AR R R
BEHREE.  ERARBEAEHNERF+HRR, T2 RBRMATHERS BT 25 WE
U F KB R KB T AL (Pygidicraninae) , 3X AN IE R} & 23 WA ) FLAC 18 18 o ) — AN 82 R
MHEO R, I, K B A A X MFIEIR N E R, EEFENER ERLEEREFE
% Microdiplatys Vishniakova X MEEREIML G 4 KR H/DE I RTHIE AR IR ER A B 80
BTESKEEBNKEEBE M. HE FRRBEMIMEMA LW, E 2 TER B
LELTUSH I XA FENIRSILARFERMKEERNEARARE. N, ER TR
BMABERTH 4-4-5 R BHIWN Microdiplarys FFEN T K BERM G LERALZ
8], F R 4 200 B A HETR HINT , MR R AL AR R E BT RIFERIRAH EH

KEEMHM TRERATIX MM RARTFEN MAZTEHEE EEFEXT
K ERBK,MTFLES A AHEFHRS RN EELRRTEEN D PHERE
B CHERGPRRRFPEEY  FREEVER YIBRTKM /2%, ERIFAEEARERE
PR LI R LR SEFE Z A8 FF A AL 7 P28l R FE7E AR IR Rl SR S r m M FIR Ak A
EVEREK, KERTE; ARBEH LT L PIMSURBTHM, PR TEEEBN,H
HASE L BHNKRISY BRI FHEFHRTH PHEETEK, ELFE&FR
HEEITFEETHNES: EEETERRE BRETFEAERRTREMN 1/2. RKEEHR
B X HAFEE R R H H’J?ﬁﬂﬂ.t%@ﬁ-ﬁ%)‘( JERTMAHT B, MERMFETS A
AN B AR PR EGUKBER, L FRE BEN XA X —FEMURMET X
RERY LS . S SR LR B BT B B0 4 AEAR VT RE R b T BT AL A 45 8 B A TR IR B BT S ALY »



% 2 ¥ BRI . 1L R SRR B R B IR AR IR AL B (R R AD MR REE X 237

GE.HBRESEHE AESESHER, MFES2 RS ENH#EEREMN
B YR ELERIESEFY—NEZBHPTERBRI T ESARSARESFRX—F
3, BB LGE N YA T R A E R BN TR A LR SR AN REREFEETINERER,
MX AT ESR, X R F R B ANESHEERAMEA LLRF T2 E
BERETREX.

SIRPERBBMEABLMG —F BFER FHERRETEREYRNFEEM
AAFRBG G FA, —REBTHETEMGLEER, F—RRHENBEBT EHH 3
Mk A 4 KB . Semenoviola Martynov, Semenovioloides Vishniakova #l Turanoderma
Vishniakova, Buumnakosa(1980)IBENIET KEEH, @7 T 1 M LR Semenoviolinae,
R, BIEX 3 B TARE. 853 L B0 B ANk R M R A LRGN A% 2
FEK I FEETNE I FEK, LHERBEREE, SR —HE—NRYHLEER
B9 BHAE B — Bk, B A0 S SR A AR YRR BRLHG  SXHEAR AR AN K B B ST AE 3R, B W
SEERE)— AR T E X AP EA T8 T H A H 2 8], E RN E, R TR
(5] 53X AN B P8 R IR IR — 288 .

L LFTR, RATFAT VB U T 458 F A KA L0 4 22 RIS BRI K B R
SR H GV H&RA B X B A R, AR B RETLER M. ETFXRME
AHERBMBEHNFEFLEHBRRAZL, GMREEA R R RRRE, B, EEHEHE
e K AR b T & B R — B B AT, HE T & 7 X P 2840 A Y 3 2 AR Bt AR A A T [/ — 3t
R LU RE N EEN B THERRESRRNTUAE N LT RE LM, B2 R
SEPHAT = B AME AR SERAHB N y R B S . BIRFHEEMERREL LY —1ME
ERMHERY, REEERBRBAEEE, AF - By EER BT B MReE
7. BEEWERE S FRTEBEFERESREFE.

2 £ X M
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DISCOVERY OF PRIMITIVE FOSSIL EARWIGS
(INSECTA) FROM LATE JURASSIC OF LAIYANG,
SHANDONG AND ITS SIGNIFICANCE

Zhang Jun-feng
(Shandong Provincial Museum, Jinan 250012)

Key words f{ossil earwigs, new taxa, Late Jurassic, Laiyang, Shandong
Summary

The order Dermaptera are usually divided into 6 or 7 families within 2 or 3 suborders,
containing about 1 200 species. Among them, 32 species assigned to the suborder Forficuli-
na are found from the Tertiary of such localities as the Baltic Amber, Oeningen, Aix-en-
Provence, Florissant and Shanwang in Europe, North America and East Asia; while 17
species are discovered from the Upper Jurassic and Cretaceous of Russia, Mongolia and
China, including 12 species assigned to the suborder Archidermaptera and 5 species placed
in the Forficulina.

This study deals with 3 new species and 2 new genera recently recovered from the Up-
per Jurassic of Laiyang on Shandong Peninsular, China. which belong separately to the new
family Longicerciatidae of Archidermaptera, and the modern family Pygidicranidae of Forfi-

culina. All the type specimens described here are now preserved in the Shandong Provincial
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Museum, Jinan.

1.SYSTEMATIC DESCRIPTION

Oder Dermaptera Leach, 1817
Key to suborders

1. Tarsi more than 3-segmented; cerci filiform, multiarticulate when adult; ovipositor much prominent; ocelli usu-
ally well-developed «+ st eeessessstenssenisisrnin i sstiin s sis st ses st snsssssns s sas s ssssnsssssne s Archidermaptera

Tarsi 3-segmented; cerci unsegmented when adult; ovipositor and ocelli greatly reduced or absent +e+eeeeee 2

(-]

. Eyes well-developed; mandibles normal, without bristles; cerci heavily sclerotized. without pubescence: body
SRINIngG  sevesessrsessirmnn ittt i s st e e s e s e e e e stk s e e s sesses e ssees Forficulina

Eyes reduced: body apterous;cerci weakly sclerotized; living as ectoparasites on mammals +«- -+

[+

. Antennae as long as body; mandibles unfit for chewing, toothed at tips and fringed with bristles along the mar-
gin; body strongly pubescent; eyes present, but much r.educed in size; living as ectoparasites on bats seseeeees

- W Sy Sy

Antennae shorter, with basal segment greatly elongated: mandibles strong, dentate: eyes entirely wanting; liv-

ing as ectoparasites on rOdents sssersesssesssssresuereresientssisinssesnssnstnssssssssssasssssesesneesenensses Hemimerina

Suborder Archidermaptera Bei-Bienko, 1936, emend. nov.

Diagnosis A Primitive group of Dermaptera living only in Late Mesozoic, closely
similar to Forficulina in morphological characteristics. Body small or large in size, free-
living. Ocelli, elytra and wings well-developed. Cerci soft, filiform and multiarticulate when
adult. Ovipositor much prominent. Front and middle tarsi 4 or 5-segmented; hind tarsi 5-
segmented.l

Comparison The Archidermaptera (= Protodiplatina) were erected by Bei-Bienko
(1936) based on the isolated impression of a body from Upper Jurassic of Karatau in Ka
zakhstan, Russia. Later, Martynova (1962) revised the characters of this suborder. Based
on the new findings collected from the upper Jurassic Laiyang Formation in Shandong, Chi-
na, an emendable diagnosis of Archidermaptera is suggested here, which differs sharply
from that given by the Russian authority.

The Archidermaptera are easily distinguished from other suborders within the series
of Dermaptera, as indicated in the key to suborders mentioned above.

Distribution Middle and East Asia; Late Mesozoic.

Key to families

Body shining, without pubescence; antennae bearing 17—23 segments, with basal segment as long as, or distinct-
ly longer than wide, and second segment not shorter than the third; mandibles dentate:elytra with longitudinal

veins; coxae of hind legs normal. short; front and middle tarsi 4-segmented, while hind tarsi 5-segmented
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seersennne Protodiplatidae
Body clothed with pubescence:antennae not less than 26-segmented. with basal segment rather short and stout.
and second segment shorter than the third: mandibles undentate; elytra without veins: coxae of hind legs obvi-

ously elongated: tarsi 5-segmented «++rws«sessseerassssssaratesnstsiaistiesatssesnsasssssisssesassesennenn Longicerciatidae

Family Longicerciatidae fam. nov.

Type genus Longicerciata gen. nov.

Diagnosis Body small-sized, clothed with pubescence. Antennae not less than 26-
segmented, with basal segment rather short, wider than long, and second segment clearly
shorter than the third. Ocelli well-developed. Eyes rather large in size, lying in hind margin
of head and divided into two parts. Mandibles undentate. Pronotum transverse, wider bare-
ly than long, with front margin wider than hind margin. Scutellum extraordinarily large
and entirely exposed. Elytra oblong, with hind margin obtuse, without longitudinal veins.
Prosternum small; front margin arched upward; median of hind margin rather narrow and
extended backward. Mesosternum short and wide; hind margin unreaching coxae of middle
legs. Metasternum large, transverse. Legs long, with front coxae large and touching each
other, middle and hind coxae separately close to each other, the latter being obviously elon-
gated. Abdomen less than 10-segmented, gradually narrowed terminally. Cerci elongated,
filiform and multiarticulate, with basal segment rather long.

Comparison This new family resembles Protodiplatidae, but may be distinguished
from the latter as indicated in the key to families mentioned above.

Distribution Shandong. China; Late Jurassic.

Longicerciata gen. nov.

Type species Longicerciata mesozoica gen. et sp. nov.

Diagnosis Head large. obtuse-triangular, with hind margin truncate. Antennae with
the third segment longer than the fourth. Eyes about 2/5 as long as head. Pronotum with
hind margin more than 1/2 as wide as front margin. Scutellum much transverse, pentago-
nal, with front margin as wide as hind margin of pronotum. Elytra with hind margin wider
than front margin, and humeral angle prominent. Wings less than 1/2 as long as abdomen.
Front and middle coxae oval; hind coxae elongate-oval, about 1/2 as long as femora. Femo-
ra, tibiae and tarsi nearly equal in length. Abdomen 9-segmented, with each segment sube-
qual in length, and armed with lateral spines. Cerci nearly as long as body, not less than 36-
segmented, with basal segment more than 1/3 as long as abdomen.

Distribution Laiyang. Shandong:late Late Jurassic.

Key to species

Head slightly longer than wide; pronotum as wide as head. with hind margin 3/4 as wide as front margin: scutel- '
lum 2. 2 times as wide as long; front femora a little stouter than middle femora; elytra twice as long as wide

Longicerciata mesozoica
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Head slightly wider than long; pronotum narrower than head. with hind margin 2/3 as wide as front margin:
scutellum 1. 8 times as wide as long; front femora distinctly stouter than middle femora;elytra 1. 5 times as long

aS WidE e rseerrresnnnesencniiiaat ittt etstreetn it ate ieateniratsant It aIEatE NI st s sta st RRaaRans Longicertiata rumpens

Longicerciata mesozoica gen. et sp. nov.
(PL. 1, fig.1:text-fig. 1)

Description A single specimen in ventral view. Darkish brown in color. Holotype:
1.89201.

Head 1.1 times as long as wide. Antennae missing beyond the 15th segment, but im-
pression visible. Ocelli with impression circular, almost lipochromous. Eyes strongly con-
cave (but convex in dorsal view), and divided into two parts, with upper part triangular,
yellowish brown in color. Pronotum twice as wide as long, while scutellum 2.2 times as
wide as long, both distinguishable in outline. Elytra twice as long as wide. Wings with im-
pression visible, nearly 2/5 as long as abdomen. Legs with femora at terminal, tibiae and
tarsi yellowish brown in color. Metasternum and apex of abdomen clothed with yellowish
brown hairs. Cerci clothed with brown hairs, with basal segment rather light in color, about
7 times as long as the second, and more than 1/3 as long as abdomen. Other characters as
shown in text-fig. 1.

Length: body 10. 9mm (3. lmm in width) ; head 1. 8mm; antennae 6. 0mm; pronotum
0. 8mm; scutellum 0.5mm; elytra 2. 7mm; wings 2. 3mm; hind legs 6. 9mm; abdomen
5.1mm;and cerci (only preserved part) 10. 9mm.

Horizon and Locality Nanligezhuang Village, Laiyang; Upper Jurassic Laiyang For-

mation.

Longicerciata rumpens gen. et sp. nov.
(PL. 1, fig. 2: text-fig. 2)

Description A single specimen in dorsal view, abdomen missing. Brown in color.
Holotype:L89202.

Head a little wider than long. Antennae preserved with 21 basal segments. Pronotum
narrower than head, with hind margin 2/3 as wide as front margin, and 1. 9 times as wide
as long. Scutellum 1. 8 times as wide as long. Elytra 1. 5 times as long as wide, with median
parts rather light in color. Front femora distinctly stouter than middle and hind femora;
tibiae thin and long, yellowish brown in color. Other characters as shown in text-fig. 2.

Length: body (only preserved part) 6.7mm (2. 5mm wide); head 1. 6mm; antennae
(only preserved part) 4.5mm long; pronotum 0. 7mm; scutellum 0. 4mm; elytra 2. Omm;
wings 1. 6mm.

Comparison This new species is closely similar to L. mesozoica sp. nov., but can be
easily differentiated from the latter by the characteristics as indicated in the key to species

mentioned above.
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Horizon and Locality Nanligezhuang Village, Laiyang; Upper Jurassic Laiyang For-

mation.

Suborder Forficulina Newman, 1834
Family Pygidicranidae Verhoeff, 1902

Subfamily Echinosomatinae Burr, 1910
Key to genera

Body stout and small or medium-sized: head flat: eyes normal; antennae with basal ségment nearly as long as
the third; pronotum as wide as head, with front margin as wide as hind margin: legs not keeled; abdomen short
and wide; living as an extant genus sesseessssssenss s e s s s s s e ss s s Echinosoma

Body of proportional build. large-sized: eyes rather large. strongly convex: antennae with basal segment evi-
dently longer than the third; pronotum narrower than head, with front margin wider than hind margin; hind

femora keeled; abdomen narrow and long: representing an extinct genus ssssesesesecssnvescnsncssns Archaeosoma

Archaeosoma gen. nov.

Type species Archaeosoma serratum gen. et sp. nov.

Diagnosis Body of proportional build, large-sized, covered with short stiff bristles
and long hairs. Head large, obtuse-triangular. Antennae not less than 24-segmented, with
basal segment stout, longer than wide, and obviously longer than the third, the latter being
shorter than the fourth and fifth combined; remainder flagellum rather short, gradually e-
longated apically, and each barely longer than wide. Ocelli prominent. Eyes rather large, ly-
ing in hind margin of head, strongly convex, with inner edges carinal, divided into two parts
at median. Pronotum narrower than head, wider than long, with hind margin narrower than
front margin, and lateral angles rounded. Scutellum concealed. Elytra short, with no lateral
keels; hind margin truncate. Wings narrow and small. Hind femora keeled. Abdomen nar-
row and long, 8-segmented, somewhat widened near apex; hind margin of last abdominal
segment carinal, distinctly dentate-serrate. Forceps heavily sclerotized, short, with branches
remote at base, falcate, armed without dentato.

Comparison The subfamily Echinosomatinae comprise only a single modern genus
Echinosoma Serville according to Burr (1910). Although with certain of identical features,
the extant genus can be separated from Archaeosoma gen. nov. as indicated in the key to
genera mentioned above.

Distribution Laiyang, Shandong;late Late Jurassic.

Archaeosoma serratum gen. et sp. nov.
(PL. 1. fig. 3; text-fig. 3)

Description An isolated specimen of adult male in dorsal view. Brown in color. Holo-
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type:1.89203.

Head slightly wider than long. Antennae with basal segment distinctly longer than the
third, brown but with remainder light brown in color; flagella each wider than long basal-
ly, but longer than wide terminally. Mandibles stout, subtriangular. Ocelli almost achro-
matic, close to front margin of eyes. Eyes with upper half triangular, yellowish brown, and
lower half darkish brown in color. Pronotum clothed with short stiff bristles and
pubescence on hind and lateral margins, 1. 5 times as wide as long. Elytra oblong, 1. 5 times
as long as wide, with hind margins wider than front margins, both straight, and covered
with short hairs. Wings about 1/3 as long as abdomen. Femora stout, brown at basal half,
but yellowish brown in color at terminal half; tibiae and tarsi yellowish brown. Abdomen
with widest part lying on hind margin of the fourth segment, nearly as wide as elytra.
Metamerism between the fifth, sixth and seventh segments indistinct, with the latter two
appearing extraordinarily short, while last abdominal segment short, transverse, with hind
. margin bearing a large triangular serration just at median; second to fifth segments with
upper half rather light, while remainder brown, but lower half of the fifth to apex of ab-
domen blackish brown in color; each abdominal segment covered with long hairs. Forceps
1/3 as long as abdomen, brown in color, slightly curved inward; each branch with shallow
groove medially.

Length: body (Gncluding forceps) 27. 5mm (6. 1 in width) ; head 4. 2mm;antennae (on-
ly preserved part) 10.5mm; pronotum 2.4mm: elytra 4. 8mm; wings 1. lmm; hind legs
8. 9mm; abdomen 12. 7mm; forceps 3. 8mm.

Horizon and Locality Nanligezhuang Village, Laiyang; Upper Jurassic Laiyang For-

mation.

I . DISCUSSION

It is quite evident that the fossil earwigs discovered from the Upper Jurassic of
Laiyang, Shandong can be included in two groups, the Archidermaptera consisting of two
species, Longicerciata mesozoic and L. rumpens, and the Forficulina containing a single
species, Archaeosoma serratum.

The East Asian Longicerciatidae and the Middle Asian Protodiplatidae are the oldest
known earwigs throughout the world. They resemble the modern dermapterons in many
ways, but have more than 3-segmented tarsi, and filiform, multiarticulate cerci when adult,
usually well-developed ocelli and a pair of close coxae in front legs. In these characters,
they have a closer affinity to each other than to any other families of earwigs, and thus also
represent their primitive conditions. As compared with the Longicerciatidae, the Pro-
tédiplatidae possess distinct veins on elytra and dentate mandibles which are absent not on-

ly in the former, but also in the known extant families of Dermaptera. It is reasonable to
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deduce that this Russian extinct group show more primeval features. On the other hand,
however, in the Chinese extinct family the tarsi are 5-segmented; the body presents
pubescence at least on metasternum and apex of abdomen; the scutellum is rather wide,
large, and entirely exposed; and the antennae possess more segments, which are wanting in
Protodiplatidae, indicating that Longicerciatidae also have certain of more primitive charac-
teristics. It should be noted that the genus Microdiplatys Vishniakova placed in Pro-
todiplatidae is closely similar to Longicerciata gen. nov. in many taxonomic aspects, such as
the shape and construction of scutellum, pronotum. abdomen and cerci, but it has 19 anten-
nal segments with the second clearly elongated, and at least 3 longitudinal veins on elytra.
In addition, it is ambiguous as to the number of tarsal segments this genus possesses ac-
cording to Vishniakova's description and figures (Vishniakova, 1980) . For this reason, the
author considers this genus as an intermediate form between Protodiplatidae and Longicer-
'ciatidae, but the accurate systematic position of this genus at familial level still remains to
be proved by more details of new materials, especially the tarsal character.

There are some particular features to the Longicerciatidae, which are not provided for
other fossil and living representatives of dermapterans. The basal antennal segment ap- .
pears rather short and stout, usually wider than long. The eyes are situated in hind margin
of head, extremely large in size, and divided into upper and lower parts. The mesosternum
is distinctly short, not reaching coxae of middle legs, while the hind coxae appear to be
much more elongated, and about one-half as long as femora. However, in the character of
the eyes, the Archaeosoma serratum within the Pygidicranidae is strikingly analogous to
Longicerciatidae. The author is not quite sure about whether the above-mentioned struc-
tures can reflect the stage and the level in earwig evolution; nevertheless, at least to a cen-
tain extent, they can evince the characteristics concerning the evolotionary ecology of
Dermaptera in East Asia during the Late Jurassic.

Just like the Laiyang earwig assemblage, the Dermaptera found in Karatau also com-
prise two groups, the Archidermaptera and the Forficulina. The author has doubts about
the taxonomical positions of Semenoviola Martynov, Semenovioloides Vishniakova and
Turanoderma Vishniakova, which Vishniakova (1980) classified in the Pygidicranidae.
These three genera possess distinct longitudinal veins on elytra, very prominent ovipositor,
elongated second antennal segment nearly as long as the third, and dentate mandibles -
which are closely similar to those of Protodiplatidae within the Archidermaptera. The au-
thor tends to believe that they could represent some other radiating line in the Late Juras-
sic, and thus represent a separate family Semenoviolidae which is the most primeval group
within the Forficulina ever known so far.

To sum up. it is possible to reach the following conclusion: Protodiplatidae and Long-
icerciatidae are known primitive groups of Dermaptera from the Late Mesozoic of Middle

and East Asia. Both have many different but very primeval characteristics, and therefore
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they were approximately in the same stage and at the same level in earwig phylogeny.
Hence, the strata yielding these fossil dermapterans should be roughly the same in geologi-
cal age. As the sediments in Karatau have been regarded as of the Late Jurassic, the
Laiyang Formation is of Late Jurassic rather than Early Cretaceous, and it is an important
geological age in the evolution of earwigs, due to the coexistence of two major groups, the
primitive Archidermaptera and the more advanced Forficulina. The Dermaptera might have

originated in the Early Mesozoic time.
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