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ERRELRUERFRLEAIER B Plecic J§ 3 FMA Bidio [F 1 Fifh, RBINK
BREMERF AR T HFELERR AL LS L. R, [RT Clothonopsis miocenica
B ACREIE DL B 53 26 R Fh 7 E SO IR, N A R BEHEX AR BT L5 2 B » R AR E B

X it LE BREEEH

— BRI AESAEIR

FW R (Bibionidae) RETE B4 (Insecta) WMHE (Diptera) kAW H (Nema-
tocera), AR BH/NERR KR, BXE, LB, BT3RS, RE X, ARESHMAK
BETHMBX ,REL LTESMVE. FEMEARESD, BRESHUFHRN AR ERL
THBEEHREEARERNEKE L. $REFTRENEDSR 8T, KRR
AR, AT RER B,

EMEHBREMFAMBREE. HEHEEE=Z4ZIAR, RELRLETHFEL
HATREH 26 FriRE (PR SR, 1985 BE AR £3CH], 19855 3k {14, 1989) , i _E AR S Fri R 89
X IxFEGWE (Plecia Wiedemann) 3 FfFIERE (Bibio Geoffroy) 1 #Fh, BItE & 30
Mo HTENEAREWAERMK B ERNEREN, Rk, EWE TP HRERERE TS
BRI AN A - B AR RIE TR X B7E, BRATAT LB A EAEE, it IE B X R 8
RE R AR, MR A B RE LTSN R ES R B TESML A LR SR LI TR
RO EM DGR T IE P, e RHUNPOEBBRETRERY, AREABANKERD,
BRESTRE D, A, WHFIEEETES, RHERKAE 4—6 A, XKL 00
SEEFGSAEZELARE, NET LR OHKX,

jij[@fﬁﬁﬁ’ﬂ1&6@}1&%}#?%'#@ﬂ#ﬁ@ﬁ%ﬁﬁ@&%ﬁ%ﬁﬂféﬁggﬂﬁﬂj5 PRAR L
IR ELE N B (L e AR B B AL A 1

T H R owE R

E4# Bibionidae Kirby, 1837
RBEILIEF Pleciinae Duda, 1930
Y KEGR Genus Plecia Wiedemann, 1828

EBXBKED (I Plecia platoptera sp. nov.
(BRI, B1; 58 1)
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M,

CuP CuA

Ten
M 1 Plecia platopiera sp. nov. 3@ (wing), Zigd=S: SK000444

W S MR AR A IR s IR S SK000444 (TERFRA),

sk, MOMBN, SHEESE, RE—PEN—BRE, 266, BRRT T
FRAT AR , ST S K, wi B —XHEhE ; W G TR, 8 1 TRA%% 2 HROH
R, B TREK, B, A% 7 W, RELATE 3. ¢ BHEAL; EREARGH
8, LT RN, BEN, KAEMW 2.2 4% L EmEs e, TRk BkEa, B
s Se A% 2/3, L TRI%; RIGHIET Pr &3, FEBé, KW Rs ENBEL
1/3 4B R4 HI; Rs £ XBIBER, F Pt H¥TH; Rus BWILTE Res TH, 8
RS ERE, AANE, HKES Ras BB /2 c-m JLFES My, SXEE r-m ZHEW
My, '&E*ﬁ%ﬁ M, 5 M, E@%ﬁﬁaEEp%B*Dﬁ%gﬁﬁl&ﬁspf?, M, Exﬁzﬂs?ﬁgﬂ; 1A -K—,l:(:%ﬁ
AT, 5 CuA MEIEIE 48,

&K 9.7mm; MK 2.4mm; B 7.3mm; HEREETK 3.3 mm, BT 3.3 mm, KT
¥ 2.7mm; @K 8.5mm, 5F 3.9mm,

B XA R P M Plecia spinula Zhang (BB EE ; WEERE;Rs 5
MR Ry £5 Rys LPRESKES EREHHTLX B,

PRI (LZR IR L 5 P g g5 L FE AL

W LBk ED (FH#p) Plecia bivalvula sp. nov.
(BRI, E2; #5822

B — IR AR FRAS B G B0 5 5200288 (IEBRATA ),

sk, 8= AT A BRSBTS 9T, B TEE, BER TR WL
N, SEMIESE; BRE, BEA:; BREBTHELETEY, FE5HTNESER. BHEH,
W74, B TR RN B RAR SR —XRASHR AR, FTERTT#, W
W T, N, IE 7, S P (R 2b)e AR, ROGTERY 2.6 f BEB O, He
JLE—3, s R T R Mk R A RAT Rs BABMDL; MA1 CoA BAT; KPR
FEERML 3R Plecia platoptera sp. nov., {H Pt REAE; Rus 5 Res TMHL 300, gIER

AN RERN 1/3,
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Jmm

[ M|

& 2 Plecia bivalvula sp. nov.
a. Hifk (body), b. gEhHEZA (style of female), ZigS: S 200288

K 9.8mm; LK 1.3mm; K 2.0mm; K 6.5 mm; EFEETK 3.1 mm, BHEK
3.5mm, YK 2.6mm; ¥ 7.4mm, ¥ 2.8mm,

bR XS AR Plecia villosa Zhang HA¥E, BRLEHEH=MTE; i_
HEEBE: Rus 5 Rus AL 0 BHBAK, S AR TERIESEERE,

Plecio B iR HB SR E A 147, XMATNBAHE SN, Lmiin
ESEXEENL

FHEA iRiELEE; FEgEILEA,

T BREL (EH) Plecia gracilenta sp. nov.
(B 1, H3; HE3)

ik —REESCE MR EIRA; BR A BILS: 5200349 (EEEMRA),

kKL, AT 58 T /R % BIRK, ROV ATl 48 10 41, &R, 2 KEE T
o Mo, E e REHEEK,MERILPER, B aBa, SRSk, BEM
HITRRAE L MR LA R, SRR R R, B, MR, BIR, [imEEdE
09T, ZIETHE, B9 WRRANEESR, RESETHE, BUTERE=A%, N
Bo BRK, KAEH 2.6 5 BEEBE, HIE Sc, R FI Ry HHXBANEE; BKE
@B rm 2R Mg, M, M: F1 M, E5N, KM CESEE; Sc AR ZAHIEE
HEESRM Reys WA ZENEEIES R Rs £ REMH RS H; Rs HXERT M, 5
X5 Rets WHoZEME Rus JLPEE, KFRBEELEEANITH, PS5 Ras BT, HET
DERE, WHMBESEG r-m KA r-m E My, SXEZAN My, KER 1/2; M, &5
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BAYTH, LS Rs R H; Cud BBIUIREHI; 1A 1 CuA, BEJLFET,

kR 8.4mm; LK Llmm; MK 1.3 mm; EK 6.0 mm; BEEBETK 2.5 mm, B
2.5mm, WHE 1HE 1.1 mm; F#EK 5.7 mm,
% 2.2mm,

Ee XAMNFREUEEK Ry HFAFIER S
/D5 Pentheiria Meigen HUFPRIEIT, HH
T Rs fil My, P XHERE,HEZE r-m, i
BIAA Plecia 8%, ¥ifh5 Plecia solaris
Zhang FBBKEIE BN EOE, BRSKE S 5 8
%BEU%E?H}J&; Sc *E.H:: M4, ﬁX)ﬁ@% r-m
ERERZHEREX o

MBS (LRERLE; b g LT
Ho

E4 T # Bibioninae Kirby, 1837
E B’ Genus Bibio Geoffroy,1764 .
BTN (Fip)Bibio penisularis
sp. nov.

(A 1, B 45 fHE 4

R —PEECH R A Bg L, E
HEs. B ABE AR, Bics: SK000313
(EERERRA)

sL/NEF T E R AART oy 3, HRES
BRDH, (1B R 2 B0 s B B BT 45, B IR, B R AT 40 8, R RS BE L LG, 2920
B 1R 1/2, BERL0E 2 WRNHER, A& ISR TEKE, BT SRTES
KM BRTFRY, WS 1, 2 TESK, BETHALIERE, K. BWMMITES

$EE 3 Plecia gracilenra sp. nov. BigS: $200349

#5®E 4 Bibio penisularis sp. nov. EIgS: SK000313
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FLHTE 1R TE 2 W, BEHERH, 3R, 8 W, &L PEE, My, BEXE
o PR, WA WA 2.5 5, BIA L E K BEREB O BREB A B REBZMN, &
MG Sc RAEMMBEHRSE; Pr KGTW, BWE; Rs AEFHHHRSH, HEES
r-m TR, HE RN S B LICRE #; My, 4855,5 c-m KA 45°,7% Pt ZEIS N,
M, f1 M, HBAHE, S, MmPrEsE; M, B5 My, DXEZEN M, EEE
B, AT, HmiB R EA 2,

BRI 7.6mm; 3k 0.7mm; K 2.9 mm; K 4.0 mm; BEBEYK 2.0 mm, Bk
2.1lmm, B 2.0mm; #E 6.1lmm, % 2.4mm,

bk BAXNH S Bibio shanwangensis Hong, 1983, em. Zhang, 1989 #5343
IR RASEAR—B; HEAEkEEaEE; Pr KITE; Rs BEHS5 r-m BEKEST
ARGFRE, NEHLEESX B,

FHEM LARERLE PHgLEH,

=, Clothonopsis miocenica 4y3:4i BHIHE

BERSE. EXFQSDRELEFFRFERE LA TN 1 REREGRE, BT 1M Me
AERKBRICOEKT, @54 Clothonopsis
miocenica Hong et Wang*, HHHEBETHE
H (Embioptera) H452 W H (Euembioptera)
RIER 28 % (Clothodidae),

gk AR RMRERD, 4% 300 FidE,
54 2—3A4NTEH, 4—13 4% (Mapremosa,
1962;Ross,1970; Richards and Davies,1977),
WERREEHFER. Fril, WRRELEXSR
KEREABTHREERER, NEEENE=4L
RPN B KIEFB KT, EHRFTXMEREHR
B LB EFEER L A, RXRERA
ARRAH 5y BRI, K XA BB B AR IE
BB BERE 1 ™4 E: Clothoda Ender-
lein, TEREMBRTHEE, M#H Clotho-
nopsis Hong et Wang % & TXFL, I
RUBREE Clothode HHELE, TIR,JHEI (¥t

= F3CH, 1987,258 TI)HIIA% Clothono-
psis 5 Oligotoma Westwood F1 Embia La-
treille ¥, 33047 Tk, Oligorome B2 $HE S Clothonopsis miocenice Hong et Wang
RLBF (Oligotomidae) KRR, AR (SRR E XA, 1967)
HE, FERPFHO—AEKE; T Embic B4BF (Embiidae) WHEN B, &R

* BAEURE Clotkoda i opsis, ELH:IE%H’\J?#‘FEMEW@ Clothodopsis; BETXMBMRIUBRRRE, AR
B o
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Clothonopsis WETERLBR T, RAT ESRABRMABRINERE L, FARKSX

A R B 2T X Ho '

v - RBESCERRR T RIEE (SRR E3CR, 1987, Bl 1, B 1; $EE 1), XL ARAE
DRATIRIE: T 5 T, RMTTER, RER i HR - R HWRBA I —x#, RIE
SEIE, EREEAKT2EEF EE 50

#& Richards f1 Davies (1977), 5 HB R RFIEMT: JBETREBRBEPHRE
Bo TR O28 5 BT 4 19 387 3 9, AT R M58 1 TIAREE M 5 i i oT 0, it el B Y B R
AR, RO HUL, K AP E W B R BRI ; BAR T, B BT AR GEE 6),

EE6 252HED (Embioptera)

a. Oligotoma saundersii Westwood, itk (male), b. Oligoroma saundersii Westwood,
#etE (female), c. Oligotoma sp., FiE (fore leg), d. Embia major, Rif5# (fore wing),
e. Oligotoma latreille, Fji® (fore wing); ({5 Shiraki, 1981),

RIEXTEL, Clothonopsis miocenica MIERARIES LR BB ELIR = 4, H i,
REETXANMB2ZH, BREXMANANERIEEZ DA T NI ESRERT &2 i
WL R, BN FTREMU TR U EEN: REPERN, BRE; HE - EENS RS
AR, BB S/ BB s M 0 s MO B BB T3k i, BRTH
3, 18 B S TR, WA R — X /MO RAG R IER, 1T 5 %; @FE 1 MEmE, AR
R—xHER, BTRMNEERALEPFHE RFFh F4rEE0030E B B8R AR T
B 3K Pl A AR AR RIAHE 5 B MM B DU R AL A AW IE S £ A, IER WA — 3T
PR ARAGE, BE, FUTRE R T REE:
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LT LR, B EFET I F#R: S HH, B4, NEE &, 58F
Mo HTEREMNOZIFEBR, B, EXHROTE LS 85, ReJ e Limpy—im
o, RE AR A,

2. PSR IEA R, E‘giﬁjﬁﬂﬁﬁE4tE$T$BﬁH@%ﬁUﬁ?@k’J\\ﬁﬁﬁm%E’] 3RS,
ABMEXRT S R, R BE £ TH M L. MBEXNER B, ERE 0805 H
B A KRFNR, T E UL TR ZETA B BT ERNER, IPREREE LA
INE 32 g A D BRS EEBIOU, TR BT M S iR AR S R B e SEBR b, BRI G
R AR E B B RE Bd 0 840, B AR AT JLP TSN, Clothonopsis miocenica 1)
CIEE F e b i — R R A AR ES R 3 08T . LGB 3 MR BIRILEER
RIS > (Bt AR = £ 3CH1,1988,388 T0, A 3), MIFE RIMBBRHRIEAKIR, BF=551
R R AE AR AT BB AR AR (TR R AR R B, EE SR T H— R R — R 2 Pl 3%
E, ERBHERTERSHANELE -8 TEENZINEEEATSETTNE
Fr(kRI%,1987,596 TT, #E A 3),

3. MK IE A R, BARCHRAIEETHKFRITS 2 R HE RS IE T 4,
5B ARBKE AR, (BE W Sc IR 24 R, RIE29 Rs, Rs fI MA U5y BRI
M, 1 M,, FEEHNE, ATEICEBHEAERBQEBNRE, ELAEBNBAERAEA
TMERFRE —EERE, H, X ARARBELIMKFEREIE, Sc IE. Rs &
BHHXK M, 1 CuA BRHEHEEFBIAFIRHR,

4 JEEHTEA R, FEXHRINGET N 9 T, EERBAH 10 47,8 10 Hmipa —x 8B
Mo TME DO HE du B MO N (URT DABHIA 7—8 1,

LZ LR, Clothonopsis miocenica HIEBT LR H. HIMBHESRBMKEE 53 H
BRI LBEAERL, ZERIIXAEFRANITEBRTHK, MR | MEA= AFHNE, H
HETEER Plecia (R, BLBREXNHATEEE, REUIMIESETEEEEY
Waiko Bk, XHFRAN B & AR H 4> 2460 B B il B R EH T

g2 % X MW

Bk fik, 1987: RERT (Platypezidae) PUFE, HAEHER, 26(5) 595603,

kipie, 1989; (ERHRLA, WRBEERH IR,
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NEW MIOCENE SPECIES OF BIBIONIDAE (INSECTA: DIPTERA)
WITH DISCUSSION ON TAXONOMIC POSITION OF
CLOTHONOPSIS MIOCENICA '

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

Key words: Insecta, Bibionidae, new species, Miocene, Shanwang

Summary

The present paper describes three new species of the genus Plecia Wiedemann and a single new
species of the genus Bibio Geoffroy within the famly Bibionidae (Insecta: Diptera). All the type
specimens were collected from the Miocene Shanw ng Formation at Shanwang Village and are now
separately preserved in the Shanwang Fossil Protection Post and the Shanwang Palaeontological
Museum of Linqu, Shandong, China.

DESCRIPTION OF NEW SPECIES

Plecia plateptera sp. nov.
(P1. 1, fig. 1; text-fig. 1)

Diagnosis Body blackish brown in color. Head missing. Thorax small in size, nearly as
thick as abdomen. Legs blackish brown in color, with posterior femur narrower at median than at
base and terminal, and nearly as long as tibia; a pair of spurs short; tarsus slightly shorter than
tibia, with 1st tarsal segment about twice as long as the 2nd, while remainders nearly equal in leng-
th. Abdomen stout, 7-segmented, with maximum thickness lying between the 3rd and 4th segments.
Apex of abdomen with style rather short and wide, almost truncate apically. Wing short and wide,
2.2 times as long as wide, with upper part darkish brown and lower part light brown in color. Veins
black-colored. Venation as shown in text-fig. 1.

Body excluding head 9.7mm; thorax 2.4mmj; abdomen 7.3mm; posterior femur 3.3mm; ribia
3.3mm, and tarsus 2.7mm in length. Wing 8.5mm in length and 3.8mm in width.

Remarks This new species is closely similar to Plecia spimula Zhang, an extinct species
also from the Shanwang Formation, but differs fiom the latter in the short and wide wing; the dis-
tinct pterostigma; the late-forking Rs; and the almost vertical R ,4; at base to R,,s.

Plecia bivalvula sp. nov.

(PL 1, fig. 2; text-fig. 2)

Diagnosis Body blackish brown in color. Head small, obtuse-triangular. Antenna nearly
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as long as head, conical; at least 9 segments disti1guishable, each rather short, distinctly wider than
long. Thorax small, nearly as wide as abdomen. Legs blackish brown in color, somewhat long, with
posterior femur a little stouter and shorter than tibia, the latter nearly as long as tarsus. Abdomen
massive, with only 7 segments visible and widest basally. Style 2-segmented, with basal segment ob-
long but widened apically, while terminal segment short, subquadrate and truncate apically. Wing
narrow and long, brown-colored, with upper part just a little darker than lower part. Veins black
in color. Venation as shown in text-fig. 2.

Bady 8.4mm; head 1.lmm; thorax 1.3mm; a domen 6.5mm; Posterior femur 3.lmm; tibia 3.5
mm; and tarsus 2.6mm in length. Wing 7.4mm in length and 2.8mm in width.

Remarks Plecia bivalvula sp. nov. has a close similarity to P. willosa Zhang, but may be
distinguished from the latter by the head obtuse-triangular; the wing appearing in lighter coloration;
the angle of R ,;; to R, about 30; and the style of female long, 2-segmented.

Plecia gracilenta sp. nov.
(Pl. 1. fig. 3; text-fig. 3)

Diagnosis Body blackish brown in coler. Head large, subquadrate, with anterior margin
wider than posterior margin. Eyes large, elongate-oval. Antenna with 10 segments, each transverse,
and obviously shorter than head. Thorax massive, subquadrate. Legs stout and long, with anterior
and posterior legs almost equal in length; femur edish brown in color, and nearly as long as tibia;
tibia and tarsus blackish brown in color, with tarsal segment slender and long. Halters with petiole
slender and long, circular apically. Abdomen slender and long, 9-segmented, cylindrical, somewhat
narrowed terminally. Harpagones with basal segment of clasp short and stout; clasp-filament short,
stout, triangular and winding inwards. Wing narrow and long, 2.6 times as long as wide, light
brown in color but apical part of Sc, R and R ,,; appearing in brown coloration. Veins brown-co-
lored, stout, except My, beyond r-m, Mi, M, and M.. Venation as shown in text-fig. 3.

Body 8-4mm; head l.lmm; thorax 1.3mm: abdomen 6.0mm; posterior femur 2.5mm; tibia 2.5
mm; and Ist tarsal segment 1.Imm in length. Wing 5.7mm in length and 2.2mm in width.

Remarks The present new species bears close similarity to Plecia solaris Zhang in its wing
venation, but may be separated from the latter by the subquadrate head; the distinctly slender and
long abdomen; the stout Sc; and the fork of M ,,, apart from r-m.

Bibio penisularis sp. nov.
(PL. I, fig. 4 text-fig. 4)

Diagnosis Body blackish brown in color. Head small, subquadrate. Eyes and antenna in-
distinguishable. Thorax massive but thinner than abdomen. Anterior femur stout and short, clavate;
tibia invisible but seemingly short; spur stout and long, about one-half as long as st tarsal segment;
1 st tarsal segment nearly twice as long as the 2nd, while remainders equal in length. Middle leg
somewhat short, with femur nearly as long as tibia; tarsus clearly longer than tibia, with the lst and
2nd tarsal segments nearly equal in length and each evidently longer than others. Posterior leg long,
with femur, tibia and tarsus nearly equal in length; Ist tarsal segment slightly longer than 2nd. Abdo-
men massive, cylindrical 8-segmented; each abdeminal segment almost equal in thickness, gradully
be coming thinner apically; apex of abdomen rognded. Wing narrow and long, 2.5 times as long as
wide, overreaching apex of abdomen, light yellowsbrown in color. Veins yellowish brown in color,
slender and thin except basal part of R. Venation as shown in text-fig. 4.

Remarks There are many identical cha acters between this new species and Bibio shan-
swangensis Hong, 1983, in Zhang, 1989. But in the former, the body shows different coloration; the
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wing and veins appear in rather light color; the perostigma is oblong in shape;-and the basal part

of Rs runs nearly as long as r-m.

A DISCUSSION ON TAXONOMIC POSITION OF CLOTHONOPSIS MIOCENICA

Hong and Wang (1987) erected an extinct g nus and species, Clothonopsis miocenica Hong et
Wang, and regarded it as a member of the family Clothodidae within the order Embioptera. The
author has serious doubts about the position of this insect which is from the Miocene of Shanwang,
represented by a single specimen, even at the ordiial level, and without any basic web-spinners’ pat-
tern. It is undoubted that Clothonopsis miocenica possesses a 5-segmented tarsus in all legs, and a
normal, oblong Ist tarsal segment, based on the orginal photograph and text-figure (Hong and
Wang, 1987, PL. 1, fig. 1; text-fig. 1). In additior, the adult of female is provided with only a pair
of wing and a single segmented style on apex of abdomen. Most striking are the characters of wing
venation, which resembles the condition found in the family Bibionidae within the order Diptera. Its
R originally designated by Hong and Wang as Sc is indistinctly stoutened, while other longitudinal
veins are fully developed. The author finds it difficult to believe that it is not a member of march
flies. Juding from the anterior tibia without a large, stout spur, the author considers that this species
probably belongs to the genus Plecza Wiedemann; but it seems that there are many mistakes in the
original description and figures: the so-call mandibles should not exist, and may be part of the head
or antenna, it is certainly incorrect to subdivided the thorax into fully developed prothorax, iesc-
thorax ard metathorax and the apparent origin of the wing from the prothorax is also wrong; the
segments of the abdomen are probably only 7 or 8 in number; although the wing venation indicates a
basic march flies’ pattern. there must be some er ors, for at any rate, if it turns out to be a correct
characteristic of wing venation, then it is quire clear that this fossil belongs 10 an unknown insect
which cannot be included in any known orders. Therefore, the author considers its position as
uncertain at generic level, until more is accurately known about the wing and body structures of

Clothonopsis miocenica.

B & ¥ B

Plecia platoptera sp. nov. K1 Bibio penisularis sp. nov. MERIFEAREELURGHLUE/LAFREET; Plecia
bivaloula sp. nov. M P. gracilenta sp. nov. WIEEEABRELE LR LT 4L EYIE.

® | !

1. Plecia platoptera sp. nov. ) .

MERERR > X6.6, Holotype; (WRIERILIETF FALREABIZS: SK000444,
2. Plecia bivalyula sp. nov. ‘

BEEERR s X7.6, Holotype; () RISHILIEE R FLE IR H;EITS: 5200288,
3. - Plecia gracilenta sp. nov.

HEHERR 5 X 95 Holotype; WifREsHILIEEh$T 4 LA, BiD5: 5200349,
4. Bibio penisularis sp. nov,

HE#ERR 5% 8.8, Holotype; i RISHLEEF S LEA: BIZ5: SK000313
4
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