
INTRODUCTION

The family Archisargidae, which was erected as 
a new monotypic family by Rohdendorf in 1962, is 
an endemic Jurassic group of brachyceran Diptera 
consisting of about 23 described species in 8 genera
(Hong 1983, Mostovski 1996a, Mostovski 1996b, Mo-
stovski 1997, Nagatomi and Yang 1998, Zhang and
Zhang 2003). Most of them were discovered in the 
Middle/Late Jurassic of Kazakstan. Furthermore, 
genera Archirhagio Rohdendorf, 1938, Mesosolva
Hong, 1983, Prosolva Hong, 1983 have been found in
China. These three genera were deposited in the Mid-
dle Jurassic of Northern China.

Recently, the Daohugou Biota located at Inner Mon-
golia of China became prominent, because of abundant
discoveries of animal and plant fossils (Ren et al. 1995,
Mi et al. 1996, Ji and Yuan 2002, Gao and Shubin 2003,
Zhang et al. 2006). Its geological age should be ear-
lier than that of the Jehol biota and is of the Middle

Jurassic (Wang 2000, Ren and Krzeminski 2002). 
In the Daohugou, two genera and two species of Ar-
chisargidae were discovered: Mesosolva daohugou-
ensis Zhang et Zhang, 2003 and Archirhagio stria-
tus Zhang et Zhang, 2003. In the present paper, 
the genus Archisargus is recorded from China for 
the first time with two new species from the Daohugou
village, A. spurivenius sp. nov. and A. strigatus
sp. nov.

MATERIAL AND METHODS

This study is based on two specimens housed in the
fossil insect collection of the Key Lab of Insect Evolu-
tion and Environmental Changes, Capital Normal Uni-
versity, Beijing, China.

Line drawings were prepared with the aid of a cam-
era lucida attached to a LEICA MZ12.5 stereomicro-
scope.

Basic terminology follows McAlpine (1981).
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TAXONOMY

Key to genus AArrcchhiissaarrgguuss

1. Crossvein r-m located at middle of
cell d; cell r4 short  . . . . . . . ppuullcchheerr

–. Crossvein r-m located at basal part
of cell d; cell r4 long  . . . . . . . . . . . 2

2. Spurious vein absent from cell br;
mouth of cell m1 wider than that of
cell m2  . . . . . . . . . . . . . . . mmaaxxiimmuuss

–. A spurious vein present in cell br;
mouth of cell m1 narrower than that
of cell m2  . . . . . . . . . . . . . . . . . . . . . 3

3. Vein R5 shorter than distance
between crossvein r-m and fork of
veins R4 and R5 in length; cell m3
convergent but wide open  . . . . . . . .
. . . . . . . . . . . . ssppuurriivveenniiuuss sp. nov.

–. Vein R5 longer than distance be-
tween crossvein r-m and fork of
veins R4 and R5 in length; cell m3
closed at wing margin  . . . . . . . . . . .
. . . . . . . . . . . . . . . ssttrriiggaattuuss sp. nov.

Diptera Linné, 1758
Archisargidae Rohdendorf, 1962

AArrcchhiissaarrgguuss Rohdendorf, 1938

TTyyppee  ssppeecciieess.. Archisargus pulcher Rohdendorf,
1938

DDiiaaggnnoossiiss. Body large, stout. Vein Sc long; vein R5
ending behind wing tip; veins M2, M3, CuA1 and CuA2
short. Vein CuP present. Cell sc wide open, mouth of
cell sc wider than distance between ends of veins R1
and R5; mouth of cell r1 narrowly open (or nearly
closed); mouth of r2+3 narrower than that of cell r4. Cell
d distinctly enlarged, adjacent to wing margin. Cell cup
closed, apical part truncate. Abdomen slender, almost
parallel-sided.

SSttrraattiiggrraapphhiicc  aanndd  ggeeooggrraapphhiicc  rraannggee..  the Middle
to the Late Jurassic; Kazakhstan and China.

AArrcchhiissaarrgguuss  ssppuurriivveenniiuuss sp. nov.
(Figs 1–4)

EEttyymmoollooggyy..  The specific name refers to the Latins
spuri (spurious) and ven (vein).

HHoolloottyyppee.. CNU-DB-NN2007002, an almost com-
plete adult body with both wings in dorsal view.

TTyyppee  llooccaalliittyy  aanndd  hhoorriizzoonn.. Daohugou Village,
Shantou Township, Ningcheng County, Inner Mongolia,
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Figure 1. Archisargus spurivenius sp. nov. Body with wings, photograph in dorsal view.

China; Jiulongshan Formation, the Middle Jurassic
(Aalenian-Bajocian).

DDiiaaggnnoossiiss. Antennae bare; postpedicel tapering,
arista bristle-like; hind femur long, distinctly swollen;
an unattached longitudinal vein called spurious vein
present in cell br, vein A2 adjacent to posterior margin
of wing, cell m3 convergent but wide open, cell cup
closed with a short petiole apically.

DDeessccrriippttiioonn. Body length 17.5 mm as preserved;
wing length 16.5 mm, wing width 3.8 mm; Antenna
length 0.6 mm (excluding arista).

Head elliptic in dorsal view, width about 2.5 mm.
Eyes large, bare, dichoptic, ommatidia visible clearly.
Antennae bare; postpedicel tapering, arista bristle-
like. Relative widths of head and thorax about 0.7:1.

Thorax black. Hind femur long, distinctly swollen.
Wing elongate, rather narrow; wing hyaline, cells c

and sc portion brown: Vein C ending at wing tip; vein Sc
long, far beyond middle of wing. Veins R1 and R2+3
nearly convergent at wing margin; vein Rs short, length
of that subequal to distance between origin of R2+3 and
crossvein r-m; vein R2+3 arising slightly distal of base
of cell d; vein R5 ending far beyond apex of wing, rela-
tive lengths of vein R5 and distance between crossvein
r-m and fork of veins R4 and R5 about 0.79:1. An unat-
tached longitudinal vein called spurious vein present in
cell br, arising from base of wing, not reaching apex of
cell br. Crossvein r-m located at basal 2/5 of cell d.
Veins M2, M3, CuA1 and CuA2 distinctly short, vein 
CuA1 arising from cell bm, vein CuP present. Mouth of
cell r4 about twice as wide as that of cell r2+3. Cell bm
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Figures 2–4. Archisargus spurivenius sp. nov. Camera lucida drawings of (2) head and antennae; (3) left wing; (4) right wing.

distinctly larger than cell br in width (but less than
twice). Cell d large, adjacent to wing margin, longer
than vein M1 in length. Five posterior cells wide open,
Relative widths of mouths of cell m1, m2, m3 and cua1
about 1:1.5:0.4:1. Cell cup closed with a short petiole
apically. Anal lobe narrow, vein A2 adjacent to posteri-
or margin of wing.

Abdomen brown, slender, cylindrical; 9 segments
visible. Segment III longest and broadest. Gender
unknown.

RReemmaarrkkss. Archisargus spurivenius sp. nov. is
similar to Archisargus maximus Mostovski, 1997 in

the following respects: cell R4 long, crossvein r-m 
located at basal part of cell d, cell m3 wide open. 
However, in Archisargus spurivenius sp. nov., 
a spurious vein is present in cell br, veins M1 and M2
are subparallel, vein A2 is present, mouth of cell 
m1 is narrower than that of cell m2, cell bm is distinct-
ly larger than cell br in width (but less than twice). 
In Archisargus maximus Mostovski, 1997, the spuri-
ous vein and vein A2 are absent, veins M1 and M2
are distinctly divergent, the mouth of cell m1 is wider
than that of cell m2, cell bm is about twice as wide as
cell br.

2

3

1 mm

2 mm

2 mm

4
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AArrcchhiissaarrgguuss  ssttrriiggaattuuss sp. nov.
(Figs 5–6)

EEttyymmoollooggyy.. The specific name refers to the Latin
strigatus (stripe).

HHoolloottyyppee.. CNU-DB-NN2007003, an almost com-
plete adult body with a wing in dorsal view.

TTyyppee  llooccaalliittyy  aanndd  hhoorriizzoonn.. Daohugou Village,
Shantou Township, Ningcheng County, Inner Mongolia,
China; Jiulongshan Formation, the Middle Jurassic
(Aalenian-Bajocian).

DDiiaaggnnoossiiss. Eyes large, bare, dichoptic; an unat-
tached longitudinal vein called spurious vein present in
cell br, vein A2 adjacent to posterior margin of wing,
cell d enlarged, adjacent to wing margin, longer than
vein M1 in length, cell m3 closed at wing margin, cell
cup closed with a short petiole apically.

DDeessccrriippttiioonn. Body length 14.5 mm as preserved;
wing length 10.0 mm, wing width 3.2 mm.

Head semicircular in dorsal view, width about 2.5
mm. Eyes large, bare, dichoptic, ommatidia visible
clearly. Relative widths of head and thorax about 
0.7:1.

Thorax black. Hind femur slightly
swollen.

Wing elongate; wing hyaline, cells c
and sc portion brown: Vein C ending at
wing tip; vein Sc long, far beyond middle
of wing. Veins R1 and R2+3 nearly conver-
gent at wing margin; vein Rs short, length
of that distinctly shorter than distance
between origin of R2+3 and crossvein r-m;
vein R2+3 arising slightly proximal of base
of cell d; vein R5 ending far beyond apex
of wing, length of vein R5 slightly longer
than distance between crossvein r-m and
fork of veins R4 and R5. An unattached
longitudinal vein called spurious vein
present in cell br, arising from base of
wing, not reaching apex of cell br.
Crossvein r-m at basal 2/5 of cell d. Veins
M2, M3, CuA1 and CuA2 distinctly short,
vein CuA1 arising from cell bm, vein CuP
present. Mouth of cell r4 about twice as
wide as that of cell r2+3. Cell bm distinct-
ly larger than cell br in width (but less
than twice). Cell d enlarged, adjacent to
wing margin, longer than vein M1 in
length. Mouth of cell m2 about twice as
wide as that of cell m1; cell m3 closed at
wing margin; Cell cup closed with a short
petiole apically. Anal lobe narrow, vein A2
adjacent to posterior margin of wing.

Abdomen slender, cylindrical; 7 seg-
ments visible; tergite 1 with a brown lon-
gitudinal stripe located at middle, tergites Figure 5. Archisargus strigatus sp. nov. Body with a wing, photograph in dorsal view.

2–7 each with a brown cuniform longitudinal stripe at
middle. Segment II longest and broadest.

RReemmaarrkkss. Archisargus strigatus sp. nov. is simi-
lar to Archisargus spurivenius sp. nov. in the follow-
ing respects: a spurious vein present in cell br, veins M1
and M2 subparallel, vein A2 present, cell r4 long, mouth
of cell m1 narrower than that of cell m2, cell bm dis-
tinctly larger than cell br in width (but less than 
twice). However, Archisargus strigatus sp. nov. can
be easily separated from Archisargus spurivenius
sp. nov. by vein Rs shorter than distance between 
origin of vein R2+3 and crossvein r-m in length, vein R5
slightly longer than distance between crossvein r-m
and fork of veins R4 and R5 in length, cell m3 closed at
wing margin, a series of brown longitudinal stripe 
running through middle of each segment of abdomen.
In Archisargus spurivenius sp. nov., vein Rs and dis-
tance between origin of vein R2+3 and crossvein r-m are
subequal in length, vein R5 is shorter than distance
between crossvein r-m and fork of veins R4 and R5 in
length, cell m3 is convergent but wide open, the
abdomen has no brown longitudinal stripe.

2 mm
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Figure 6. Archisargus strigatus sp. nov. Camera lucida drawing, based on the original photograph, in dorsal view.

DISCUSSION

Extinct Archisargus Rohdendorf, 1938 is the type
genus of the family Archisargidae. It was originally
described in the family Stratiomyidae. According to
this genus, Rohdendorf erected a new family – Archi-
sargidae in 1962. Before 1997, only one species Archi-
sargus pulcher Rohdendorf, 1938 belonged to this

genus. Mostovski found the second species Archisar-
gus maximus in 1997. Both of them came from the Mid-
dle/Late Jurassic of Kazakhstan. Now, we documented
the second locality of the genus – two new species of 
the genus Archisargus found in Daohugou village,
Inner Mongolia of China. It is the first finding of
Archisargus in China, which is possibly the earliest
record of this genus. So far, four species are classified

2 mm



in Archisargus. All of them are endemic Jurassic 
species.

And, in Archisargus spurivenius sp. nov., a com-
plete antenna is preserved, which is bare with the post-
pedicel tapering and arista bristle-like. This character
should belong to higher Orthorrhapha. It is inconsis-
tent with the synapomorphic family character: “anten-
nal postpedicel entirely bristle-like (if the widened part
before arista is not the postpedicel but the pedicel)”
(Nagatomi and Yang, 1998). Then we may believe that
some genera (such as the genus Archisargus) have
the tapering postpedicel. This means the widened part
before the arista is the postpedicel but not the pedicel
in these genera.

ACKNOWLEDGEMENTS

Our sincere thanks are due to Dr. M. B. Mostovski
(Pietermaritzburg) for his critical review of our the
manuscript. This research was supported by the
National Natural Science Foundation of China (No.
30430100, 30225009, 30025006), PHR Project of Beijing
Municipal Commission of Education.

REFERENCES

Gao, K. Q. and N. H. Shubin. 2003. Earliest known crown-
group salamanders. Nature, 422: 424–428.

Hong, Y. C. 1983. Middle Jurassic fossil insects in North Chi-
na. Geological Publishing House, Beijing. 133–135.

Ji, Q. and C. X. Yuan. 2002. Discovery of two kinds of
protofeathered pterosaurs in the Mesozoic Daohugou bio-
ta in the Ningcheng region and its stratigraphic and bio-
logic significances. Geological Review, 48(2): 221–224. (In
Chinese).

McAlpine, J. F. 1981. Morphology and terminology – adults,
pp. 9–63. In: McAlpine, J. F., Peterson, B. V., Shewell, G.
E., Teskey, H. J., Vockeroth, J. R. and D. M. Wood (eds.).
Manual of Nearctic Diptera, Vol. 1, Research Branch Agri-
culture Canada, Monograph No. 27, Ottawa, 674 pp.

Mi, J., Sun, Ch., Sun, Y., Cui, Sh. and Y. Ai. 1996. Early – Mid-
dle Jurassic phytoecology and coalaccumulating environ-
ments in Northern Hebei and Western Liaoning. Geologi-
cal Publishing House, Beijing, 1–169. (In Chinese).

Mostovski, M. B. 1996a. New species of the genus Mesosolva
Hong, 1983 (Diptera, Archisargidae) from the Jurassic of
Kazakhstan and Mongolia. Museum of Northern Arizona
Bulletin, 60: 329–332.

Mostovski, M. B. 1996b. To the knowledge of Archisargoidea
(Diptera, Brachycera). Families Eremochaetidae and
Archisargidae. Russian Entomological Journal, 5(1–4):
117–124.

Mostovski, M. B. 1997. To the knowledge of fossil dipterans of
superfamily Archisargoidea (Diptera, Brachycera). Pale-
ontologicheskii Zhurnal, 1: 72–77.

Nagatomi, A. and D. Yang. 1998. A review of extinct Mesozoic
genera and families of Brachycera (Insecta, Diptera,
Orthorrhapha). Entomologist’s Monthly Magazine, 134:
95–192.

Ren, D., Lu, L. W., Guo, Y. G. and S. A. Ji. 1995. Faunae and
Stratigraphy of Jurassic – Cretaceous in Beijing and the
adjacent areas. Dizhen Press, Beijing, 105–106. (In Chi-
nese).

Ren, D. and W. Krzeminski. 2002. Eoptychopteridae (Diptera)
from the Middle Jurassic of China. Annales Zoologici,
52(2): 207–210.

Rohdendorf, B. B. 1938. Dipterous insects of the Mesozoic
Karatau. I. Brachycera and Nematocera. Trudy Paleonto-
logicheskogo Instituta Akademii Nauk SSSR, 7(3): 29–67.
(In Russian).

Rohdendorf, B. B. 1962. Order Diptera, Flies. 307–345. In:
Rohdendorf, B. B. (ed.). Fundamentals of Paleontology,
Vol. 9, Izdatel’stvo Akad. Nauk, Moscow. (In Russia).

Wang, S. 2000. The Stratigraphical Monographies of China:
Jurassic. Geological Publishing House, Beijing, 1–154. (In
Chinese).

Zhang, J. F and H. C. Zhang. 2003. Two new species of Archi-
sargids (Insecta: Diptera: Archisargidae) from the Upper
Jurassic Daohugou Formation (Inner Mongolia, North-
eastern China). Paleontological Journal, 37(4): 409–412.

Zhang, K. Y., Yang, D. and D. Ren. 2006. The first snipe fly
(Diptera: Rhagionidae) from the Middle Jurassic of Inner
Mongolia, China. Zootaxa, 1134: 51–57.

832 K. ZHANG, D. YANG, D. REN and CH. SHIH

Received: June 12, 2007
Accepted: October 12, 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /UseDeviceIndependentColorForImages
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ArialMT
    /SymbolMT
    /WPTypographicSymbols
    /ZapfDingbatsITCbyBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /POL <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


