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INTRODUCTION

Collectionsof fossil dragonflies have increased remarkably during the past few years.

Recently, more than 30 species, collected from various localities in China, had been

described (CARPENTER. 1992; BECHLY et al„ 2001). The Upper Jurassic to Early

Cretaceous dragonflies, which are represented by numerous larvae, are the most abun-

dant in the Chinese Mesozoic insect record (ZHANG, 1999; HUANG & NEL, 2001;

FLECK et al., 2002). There are fewer records described from other periods (before

the Upper Jurassic or after the Late Cretaceous). The majority ofodonatefossils come

from northeastern China and few from the Northwest (LIN et al., 2002) and the South

(ZHOU & WEI, 1980; LIN, 1992).

In the presentpaper, a new genusand species ofRudiaeschnidae (Aeshnoptera) (REN

& GUO, 1996; BECHLY et al., 2001) are described from the Datai Valley, Shenyuhe

Town (106°9' N, 45°2' E) of Huating County, Gansu Province. The extinct Rudiae-

schnidae was erected by BECHLY et al. (2001). The maleRudiaeschna limnobia was

described by LI & REN (2002).

The strata from which the new species was recovered belong to the Zhidan Group
ofthe Lower Cretaceous. The site, located in the southwestern margin of the Orduosi

region, NW China, is oneofthe richest fossil-bearing localities, where a large number
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of insects, mainly aquatic Heteroptera, chironomids and fishes have been found. The

geological sequence is as follows (in descending order):

Zhidan Group
— JingchuanFormation

— LuohandongFormation — This is an insect-bearingbed, situated at the lower part of the formation, pre-

sentinga series ofbrown-reddish and blue-grayishmudstone, intercalated with white-grayish shale or mud-

stone. This bed has produced the new dragonfly described here, in addition to waterbugs, a beetle and chi-

ronomids.

— Huachi-FIuanhe Formation

— Luohe Formation

— Yijun Formation

— Unconformate

— The underlyingbed is Triassic orLower Jurassic

This odonateassemblage represents a peculiar local, Early Cretaceous fauna. For ex-

ample, all the dragonflies are Aeshnoptera. Other families, such as Aeschnidiidae and

Gomphidae, which are common fromother regions of China, are absent.

Terminology used in the present paper follows BECHLY et al. (2001).

SYSTEMATIC DESCRIPTION

Order; Odonata Fabricius, 1792

Suborder: AeshnopteraBechly, 1996

Family; Rudiaeschnidae Bechly et al. 2001

FUXIAESCHNA GEN. NOV.

Type species: Fuxiaeschna hsiufunia sp. nov.

Etymology. — Derived from Chinese "Fuxi", a supernatural name ofpopular legendin the Chinese

ancient history and Greek "Aeschna".

DIAGNOSIS (imago). — Compound eyes contiguous; anteclypeus with middle con-

cave sutural groove, postclypeus narrow; the venation: presence of a Mspl; the discoi-

dal triangle with one crossvein; the subdiscoidal triangle divided into 3 cells, PsA of

the hindwing zigzagged; anal loop closed posteriorly, but weakly; a row stout spines
furnished along inner margin of tibiaof fore and middle legs; abdomen with a middle

carina on terga 3-8.

SPECIES INCLUDED. — Only type species.

FUXIAESCHNA HSIUFUNIA SP. NOV.

Figures 1-2

Material. — The collectionofNanjing Institute ofGeology and Palaeontology,Field No. SD-03; Cat.

No. 123518. A single near complete imaginalspecimen withboth pairs wings apart fromthe apical tips. The

body waspreserved in dorsal view. It comesfrom the Datai Valley section, 1,5 km NW ofthe Shenyuhe town

(106°9’N, 45°2’E), Huating County, Gansu Province, China; Lower Cretaceous, LuohandongFormation.
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Etymology. — The species is dedicated to the doyen of Chinese odonatology, the late Professor

Chao Hsiufu.

DESCRIPTION. — Imago, medium size. Head hemi-globular; two eyes rounded,

contiguous, separated by a suture; anteclypeus with middle central sutural groove,

postclypeus narrow; antennae preserved with 3 segments, the 1st large, the 2nd small,

the 3rd spine-like, the exact numberunknown. Prothorax small, width about one-

thirdas wide as the posterior border of the head. Synthorax: the meso- and me-

tathorax large, the length of the synthorax about two times its width. F o r e w i n g: It

has two primary antenodalcrossveins, Axl and Ax2. Ax2 situated distal to the discoidal

triangle. Three secondary antenodals between Axl and Ax2. Nodus in mid-wing posi-

tion. Twoor three crossveins in the basal postsubnodal area. Arculus ratherstraight, with

posterior part shorter than anterior part. Discoidal triangle rather broad, with a cross-

vein; subdiscoidal triangle divided into three cells, PsA curved; the hypertriangle with

two crossveins, RP3/4 and MA more or less parallel. Mspl weak and more or less par-

allel to MA; CuAa with three posterior branches. H i n d w i n g: Nodus break situated

at the middleof the costal margin; two primary antenodal cross veins, Axl and Ax2,

are distinct, Ax2 lies level with the distal angle of the discoidal triangle. Two second-

ary antenodal crossveins between Axl and Ax2. Shape of discoidal triangle is similar

to forewing, and divided into two cells. Subdiscoidal triangle three-celled; PsA zig-

zagged. Hypertriangle with two small crossveins; Mp smoothly curved toward posterior

margin. Only one cell row between Mp and CuAa, near discoidal triangle. Subdiscoi-

dal veinletdistinct; gaff short. CuAa strongly curved with at least threebranches. Anal

loop elongated, with five to six cells, its posterior weakly defined, anal margin rounded.

Anal triangle not distinct, suggesting the specimen is a female. Foreleg: Coxa large.
Trochanter smaller than coxa. Femura stout, furnished with strong hairs. Tibia as long

as femur, with hairs and a row of spines at inner side. Tarsus incomplete with only two

visible segments, the exact number is unknown. M i dd I e -1 e g resembles, but rather

larger than foreleg. Abdomen: long and narrow, with only five visible segments.
Measurements (mm). — Width ofhead including eyes 4.0, and 2.5 in length; width ofprothorax

2.0; width of synthorax 3,5; width of the forewing 6.5; width of the hindwing 9.0. Foreleg: coxa length 0.9,

femur 3.6, tibia 3.5. Middle-leg: femur length 4.0.

SYSTEMATIC POSITION

Fuxiaeschna gen. nov. resembles Rudiaeschna Ren & Guo, 1996in the follow char-

acters: (i) subdiscoidal triangle divided into three cells; (ii) PsA of the hindwing zig-

zagged; and (iii) presence ofa Mspl. However, it differs from Rudiaeschna in possess-

ing a small body and has a discoidal triangle with only one crossvein.

BECHLY et al. (2001) indicated that the normal features ofAeshnida include: pres-

ence of a Mspl, compound eyes enlarged and medially contiguous, with a dorso-lon-

gitudinal carina on the abdominal terga 3-8. The body of Fuxiaeschna has the above

characters suggesting the new genus belongs to Aeshnida. The new genus has a zig-

zagged PsA in the hindwing, thus it could probably be classified in Rudiaeschnidae.
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gen. n., sp. n„ imago, holotype: (1) photograph; — (2) linedrawingofFig.

1. — [Scale bar 2 mm]

Fuxiaeschna hsiufuniaFigs 1-2.
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Many features of the venation of Fuxiaeschna are similar to Rudiaeschna, but with

some differences (see below).

Fuxiaeschna has Mspl; compound eyes, enlarged and post-medially contiguous; a

very distinct dorso-longitudinal carina on the abdominal terga 3-8 ofadults. These are

synapomorphy ofcymatophlebioid type ofthe wing venation. PsA ofthe hindwing is

zigzagged, the discoidal triangle broad, elongated in the both pairs ofwings, relatively

broad and posteriorly closed anal loop of the hindwing are similar to those in Rudi-

aeschna.

Detailed informationconcerning the classificationofOdonata,based mostly on wing

venational characters, has been completed by BECHLY et. al, 1998. Based on this in-

formation, we have analysed the venationof Fuxiaeschna and are giving here a list for

comparison with Rudiaeschna for 20 wing venation characters [F = Fuxiaeschna; R

Rudiaeschna; the character numbers, such as (1), (2), (3) etc., adopted in the list fol-

low BECHLY et al., 1998; (F = R) indicates the character is the same for the two gen-

era], viz.:

(1) 0 = the primary antenatal AX2 is situated distal of the discoidal triangle in the forewings. (F = R)

(2) 1 = only 2-3 (rarely4) secondary antenodals between Ax 1 and Ax2. (F = R)

(3) 0 = wing with crossveins in the distal antensubnodal area. (F= R)

(5) 0 = wing with crossveins in the basal postsubnodal area. (F = R)

(6) 0 = nodus in mid wing position in forewing. (F= R)

(10) 0 = arculus broken, and the posteriorpart not shortened. (R)

1 = arculus rather straight, and the posteriorpart much shorter than the anterior part. (F)

(21) 0 = RP3/4 and MA more or less parallel. (F= R)

(22) 1
= at least a weakly defined Mspl, more or less parallel to MA. (F= R)

(23) 0 = hindwingMp not shortenedand smoothly curved towards the hind margin. (F= R)

(24) 0 = the hindwingarea between Mp and CuAa is narrow, with only one row ofcells near the discoidal

triangle. (F= R)

(25) 0 = the subdiscoidal veinlet (basal part of cuA that is aligned with the distal trigonal vein Mab) is dis-

tinct inhindwing. (F= R)

(26) 0 = gaff(= basal part of CuA between the subdiscoidal veinlet and its first branching into CuAa and

CuAb) is short in hindwing.(F= R)

(27) 0 = the hindwingCuAa is smoothly curved, and has many posterior branches. (R)

1 = the hindwing CuAa is more strongly curved and has only four or less posterior branches. (F)

(31) 1 = the hindwing anal loop isposterior closed. (F= R)

(32) 2 = the anal loop iselongated with at least more than 5 cells. (F = R)

(34) 0 = anterior margin (MA) ofhypertrianglemore or less curved. (R)

1 = anterior margin ofhypertriangle distinctly curved. (F)

(35) 0 = hypertriangleswithout crossveins. (R)

1 = hypertriangles divided by several parallel crossveins, (F)

(36) I = the discoidal triangle in both wings elongate and both are similarly shaped. (F = R)

(38) 1 = forewing discoidal triangle divided by onecross vein. (F)

2 = forewing discoidal triangle divided by more than two crossveins. (R)

(40) 1 = forewing subdiscoidal triangle traversed by one ormorecrossveins. (F = R)

Fifteen ofthe characters of Fuxiaeschna are similar to Rudiaeschm, and five are dif-

ferent.
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Taxa/characters (1) (2) (3) (5) (6) (10) (21) (22) (23) (24)

Fuxiaeschna 0 10 0 0 10 10 0

Rudiaeschna 0100000100

Taxa/characters (25) (26) (27) (31) (32) (34) (35) (36) (38) (40)

Fuxiaeschna 0 0 112 11111

Rudiaeschna 0 0 0 12 0 0 1 2 1

ACKNOWLEDGEMENTS

The authors wish to express
their sincere thanks to Dr A. NEL(Laboratoired’Entomologie,Museum Na-

tional d'Historic Naturelle, Paris) for bibliographic help and to the journalreviewers for their critical com-

ments and suggestions; to Mr DENG DONG-XING (of our Institute) forphotographic work. This program

wassupported by the National Foundation of Natural Sciences ofChina (No. 40072004), the Pilot Project of

Knowledge Innovation Program, Academia Sinica (KZCX2-114), and State Key Laboratory ofPalaeobio-

logy and Stratigraphy (NanjingInstitute ofGeology and Palaeontology, CAS) (No. 043108).

REFERENCES

BECHLY, G., A. NEL, X. MARTINEZ-DELCLOS & G. FLECK, 1998. Four new dragonflies from the

Upper Jurassic of Germany and the Lower Cretaceous of Mongolia(Anisoptera: Hemeroscopidae,

Sonidae and Proterogomphidaefam. nov.). Odnnatologica 27(2): 149-187.

BECHLY, G., A. NEL, X..MARTINEZ-DELCLOS, E.A. JARZEMBOWSKI,R. CORAM, D. MARTILL,

G. FLECK, F. ESCUILLE, M.M. WISSHAK& M. MAISCH, 2001. A revision and phylogenetic

study ofMesozoic Aeshnoptera, with description ofnumerous new taxa (Insecta: Odonata: Aniso-

ptera). Neuepaldont. Abh. 4: 1-219,48 pis excl.

CARPENTER. F.M., 1992. Superclass Hexapoda. In: R.C. Moore & R.L. Kaesler, [Eds], Treatise on inver-

tebrate paleontology. (R) Arlhropoda,Vol. 4(3). Geol. Soc. Am. & Univ. Kansas, Boulder/CO.

FLECK,G., A. NEL, G. BECHLY &F. ESCUILLIE, 2002. The larvae ofthe Mesozoic family Aeschnidiidae

and their phylogenetic implications (Insecta, Odonata, Anisoptera). Palaeontology45(1): 165-184.

HUANG, D.& A. NEL,2001. New ‘hemeroscopid’ larvae from the Lower Cretaceous ofChina: systematic

and phylogenetic implications(Anisoptera). Odonatologica 30(3): 341-344.

LI, X.& D. REN, 2002. First discovery ofmale Rudiaeschna limnobia Ren, 1996 and itsvenational variabil-

ity. Acta zootax. sinica 27(3): 486-490. - [Chin., with Engl, s.]

LIN, Q., 1992. Cretaceous insects ofChina. Cretaceous Res. 15:305-316.

LIN, Q., A. NEL & D. HUANG, 2002. Phylogenetic analysis ofthe Mesozoic dragonfly family Liupansha-

niidae (Insecta: Aeshnoptera: Odonata). Cretaceous Res. 23: 439-444.

REN, D. & Z. GUO, 1996. Three new genera and three new species ofdragonflies from the Late Jurassic of

Northeast China (Anisoptera: Aeshnidae, Gomphidae,Corduliidae),Enlomologiasin. 3(2): 95-105.

— [Chin., with Engl, s.]

ZHANG, J.. 1999. Aeschnidiid nymphs from the Jehol biota (latest Jurassic-Early Cretaceous), China, with a

discussion ofthe family Aeschnidiidae (Insecta, Odonata). Cretaceous Res. 20: 813-827.

ZHOU, W. & J. WEI, 1980. A new species ofSinaeschnidia Hong. Entomotaxonomia 2: 77-79. - [Chin.,

with Engl, s.]

* Character numbers, such as (1), (2), (3) etc, follow BECHLY et al. (1998).

Table 1

Correlation ofwing venation characters for Fuxiaeschna gen. nov. and Rudiaeschna Ren & Guo, 1996*

Taxa/characters (i) (2) (3) (5) (6) (10) (21) (22) (23) (24)

Fuxiaeschna 0 1 0 0 0 1 0 1 0 0

Rudiaeschna 0 1 0 0 0 0 0 1 0 0

Taxa/characters (25) (26) (27) (31) (32) (34) (35) (36) (38) (40)

Fuxiaeschna 0 0 1 1 2 1 1 1 1 1

Rudiaeschna 0 0 0 1 2 0 0 1 2 1


