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Anaxyelidae of Daohugou: oldest occurrences of the relict
family in the fossil record. Part 1: Daosyntexis and
Brachysyntexis

DMITRY S. KOPYLOV , ALEXANDER P. RASNITSYN , HAICHUN ZHANG AND QI ZHANG

KOPYLOV, D.S., RASNITSYN, A.P., ZHANG, H. & ZHANG, Q., 21 January 2020. Anaxyelidae of Daohugou: oldest occurrences of the relict family in
the fossil record. Part 1: Daosyntexis and Brachysyntexis. Alcheringa 44, 104–114. ISSN 0311-5518.

One new genus and seven species of Anaxyelidae are described from the Middle Jurassic of Daohugou, Inner Mongolia, China, including
Daosyntexis primus gen. et sp. nov. (Syntexinae), Brachysyntexis sinensis sp. nov., B. rohweri sp. nov., B. laticella sp. nov., B. brevicornis sp.
nov., B. acuta sp. nov. and B. minuta sp. nov. (Anaxyelinae). They are the most ancient representatives of the relict family Anaxyelidae. The
anaxyelid complex at Daohugou is more diverse than at Karatau, Kazakhstan, and includes not only Anaxyelinae, but also Syntexinae and
probably Kempendajinae. Syntexinae and Kempendajinae are recorded in Jurassic strata for the first time.
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ANAXYELIDAE is a relict group of sawflies, repre-
sented in the extant fauna by the single species Syntexis
libocedrii Rohwer, 1915 (Wickman 1967, Smith 1978).
Although modern representatives are very rare, this was
one of the most diverse and abundant families of
Symphyta in the Mesozoic. It includes four subfamilies,
over 10 genera and over 30 species described from
Jurassic and Cretaceous deposits (Martynov 1925,
Rasnitsyn 1963, 1968, 1969, 1980, Rasnitsyn et al.
1998, Zhang & Rasnitsyn 2006, Ortega-Blanco et al.
2008, Taeger et al. 2010, Kopylov 2018, 2019).

Thus far, Jurassic anaxyelids have been described
only from Karatau (Middle–Late Jurassic of
Kazakhstan). One poorly preserved specimen was also
noted from Khoutiyn-Khotgor (Late Jurassic of
Mongolia; Kopylov 2018). All anaxyelids from Karatau
are represented by Anaxyelinae, and so it was consid-
ered that only this subfamily existed in the Jurassic,
whereas Syntexinae, Kempendajinae and
Dolichostigmatinae appeared only in the Cretaceous
(Rasnitsyn 1963, 1968, 1969, 1980, Kopylov 2018).

Anaxyelids have been noted previously from the
famous Middle Jurassic Daohugou Lagerst€atte.
Rasnitsyn & Zhang (2004) reported 17 specimens of
Anaxyelidae from the collections of the Nanjing

Institute of Geology and Paleontology, Chinese
Academy of Sciences (NIGPAS). All of these were
preliminarily referred to Anaxyelinae, but not identified
or described in detail.

Our careful examination of the NIGPAS collections
revealed 41 anaxyelid specimens from the Middle
Jurassic strata at Daohugou. These specimens are the
most ancient anaxyelids known to date. Surprisingly,
the Anaxyelidae complex from Daohugou is even
more diverse than at Karatau, including not only
Anaxyelinae, but also Syntexinae and probably
Kempendajinae.

Materials and methods
The specimens were collected from Daohugou,
Ningcheng County, Inner Mongolia, China (41�180N,
119�130E), and preserved in a layer of grey-yellow silt-
stone in the Jiulongshan Formation. The age of the fos-
siliferous beds at Daohugou is still controversial, but
various researchers have dated the overlying ignimbrite
radiometrically to Middle Jurassic or early Late
Jurassic: 164–152Ma (He et al. 2004, Liu et al. 2006).
The palaeoclimate at Daohugou is interpreted to have
been warm during the Middle Jurassic (Wang
et al. 2013).

Photographs of the specimens were acquired using a
Leica M205C stereo microscope equipped with a Leica
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DFC450 camera at NIGPAS. For optimal imaging, we
covered the surface of rocks with 70% alcohol. Large
specimens were photographed in segments and then
compiled into a mosaic image using Kolor Autopano
Giga 4.4 software. The vector drawings were prepared
using Corel Draw 2017. The examined fossils, includ-
ing type specimens, are deposited in the NIGPAS. All
taxonomic acts established in the present work have
been registered in ZooBank (see below), together with
the electronic publication LSID: urn:lsid:zoobank.
org:pub:33E9E3E9-C5F0-4A1F-8949-9A84B1F56BD8.

Systematic paleontology
Order HYMENOPTERA Linnaeus, 1758
Family ANAXYELIDAE Martynov, 1925
Subfamily SYNTEXINAE Benson, 1935

Daosyntexis gen. nov. (urn:lsid:zoobank.org:act:
7CE4648D-F449-495B-93CF-7302726A6E91)

Etymology. The generic name is derived from the
Daohugou locality and the genus Syntexis.

Type species. Daosyntexis primus sp. nov. (monotypic).

Diagnosis. Forewing with pterostigma completely scler-
otized; 1r-rs and 2r-rs tubular; cell 3r as long as 1r and
2r together; 1-M very short; RsþM bifurcating before
1m-cu; RsþM much longer than 2-M; 5-M shorter
than 2m-cu. Hind wing with cell r closed; 1-M arched;
m-cu absent; 1-Cu very short. Ovipositor short.

Comparison. Based on the presence of both 1r-rs and
2r-rs, a rather short 3r cell in the forewing, arched 1-M
and the absence of m-cu in the hind wing, the new
genus is most similar to extant Syntexis. It differs from
Syntexis in having a completely sclerotized pterostigma,
and a short 5-M vein in the forewing, a closed r cell in
the hind wing and a much shorter ovipositor.

Daosyntexis primus sp. nov. (Fig. 1) (urn:lsid:zoobank.
org:act:B34C8814-3C76-424D-A2E2-B13E79F5FF8C)

Etymology. The species name derives from the Latin
primus—first.

Material. Holotype NIGP169520, part and counterpart
impression in mudstone; imago, female; well-preserved
body with complete antennae and ovipositor, both forew-
ings and one hind wing. Paratype NIGP169521, part and
counterpart impression in mudstone; imago, female;
well-preserved body with complete ovipositor; antennae
incomplete, wings twisted and badly damaged.

Diagnosis. Forewing with RsþM 8� longer than 2-M,
5-M 0.17� length of 2m-cu, 1-Cu 0.7� length of 2-Cu;

hindwing with 1-Cu 0.2� length of cu-a; ovipositor not
protruding beyond abdominal tip.

Description. Head and thorax black, abdomen dark,
wing veins very dark, membrane without coloration.
Antenna 0.6� length of forewing, nearly filiform,
slightly tapering apically; scape robust, 1.3� wider
than the first flagellomere; pedicel having the same
shape as the first flagellomere, 2.7� longer than wide;
flagellum with 14 flagellomeres; flagellomeres cylin-
drical; first flagellomere 2.6� longer than wide; poster-
ior flagellomeres gradually decreasing in width and
length, the ratio of lengths of flagellomeres is 100/88/
71/62/58/55/50/50/50/48/46/44/35/54; subapical flagel-
lomere 1.3� longer than wide and 0.8� length of the

Fig. 1. Daosyntexis primus sp. nov., holotype NIGP169520; A,
Habitus drawing, not¼ notauli, l.s. ¼ longitudinal sulcus, s.s. ¼
scuto-scutellar sulcus; B, Photo; C, Fore- and hind wings with vein
names. Scale bars ¼ 5mm.
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first; terminal flagellomere rounded apically.
Mesonotum with well-developed notauli, longitudinal
and scuto-scutellar sulci. Mesoscutellum with pointed
front edge, narrow and long, 1.2� longer than wide.
Forewing with costal area twice as wide as R vein
before furcation; 1-Rs 2.7� longer than 1-M; RsþM
8� longer than 2-M; 1r-rs 1.2� longer than 2r-rs; 3r-m
inclined; 5-M 0.17� length of 2m-cu; 1-Cu 0.7� length
of 2-Cu; cell 1mcu 2.2� longer than wide; 1m-cu
arched; 2-1A 0.4� length of 3-1A. Hind wing with
cell r 2.9� longer than wide; 1-Rs almost straight, 2-Rs
strongly arched, meeting R at right angle; 1-M smoothly
arched; 1-Cu very short, 0.2� length of cu-a; 2-1A
1.1� longer than cu-a. Ovipositor strongly serrate api-
cally, short, not protruding beyond abdominal tip.

Body length 11.7mm, antenna length 4.8mm, ovi-
positor length 2.9mm, forewing length 7.5mm.

Remarks. The holotype bears a transverse vein inside
the costal area next to the R furcation in the left fore-
wing but lacks such a vein in the right forewing. The
costal area in both wings is perfectly preserved, so
there is no doubt that it represents the natural condi-
tion. The paratype has both forewings damaged near
the R furcation and it is impossible to discern the pres-
ence or absence of a transverse vein there. The SC
vein is not characteristic of Syntexinae. The position of
SC immediately adjacent to the R furcation is very
unusual for sawflies (it is usually placed well basad of
the R furcation). Hence, we presume that this cross-
vein is not a real SC, but an individual aberration.

Subfamily ANAXYELINAE Martynov, 1925

Brachysyntexis Rasnitsyn, 1969

Type species. Brachysyntexis (Syntexyela) brachyura
Rasnitsyn, 1968. By original designation. South
Kazakhstan, Upper Jurassic.

Identification key to species
1. Forewing with cell 3r more than 2.1� longer than

pterostigma; SC absent; RsþM as long as 2-M;
5-M as long as 3r-m. . . . .B. tigris Kopylov, 2018
Forewing with cell 3r less than 1.8� longer than
pterostigma . . . . . . . . . . . . . . . . . . . . . . . . . . .2

2. Forewing with cell 1mcu 1.2� longer than wide;
SC present; hind wing with 1-Rs more than twice
as long as 2-Rs . . . . . . . . . . .B. laticella sp. nov.
Forewing with cell 1mcu more than 1.5� longer
than wide; hind wing with 1-Rs less than 1.5�
longer than 2-Rs . . . . . . . . . . . . . . . . . . . . . . .3

3. RsþM shorter than 2-M; 5-M shorter than 3r-m;
costal area usually wider than R width; SC usually
present . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4
RsþM as long as or longer than 2-M; 5-M as

long as or longer than 3r-m; costal area narrower
than R width; SC absent . . . . . . . . . . . . . . . . .10

4. Forewing with 4þ 5-M subequal 6-M; cell 3r
subequal 1r . . . . . . . . . . . B. brevicornis sp. nov.
Forewing with 4þ 5-M at least 1.5� longer than
6-M; cell 3r at least 1.5� longer than 1r. . . . . . .5

5. Forewing with cell 1r twice as long
as 2r; costal area vanishingly narrow; SC
absent. . . . . . . . . . . . . . . . . . .B. minuta sp. nov.
Forewing with cell 1r as long as, or shorter than
2r; costal area usually wider than R vein;
SC present . . . . . . . . . . . . . . . . . . . . . . . . . . .6

6. Forewing with 1r-rs shorter than 2-Rs and 2r-rs. .7
Forewing with 1r-rs longer than 2-Rs and as long
as 2r-rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .8

7. Forewing with 1r-rs 0.3� longer than 2-Rs; cell 3r
3� longer than 2r . . . . B. micrura Rasnitsyn, 1969
Forewing with 1r-rs 0.7� longer than 2-Rs; cell 3r
1.5� longer than 2r . . . . . . . . . . B. robusta Zhang
&. . . . . . . . . . . . . . . . . . . . . . . . .Rasnitsyn, 2006

8. Forewing with cell 1r shorter than wide and shorter
than cells 2r and 1mcu; costal area narrower than
vein R width. . . . . . . . . . . B. nova Rasnitsyn, 1969
Forewing with cell 1r longer than or as long as
cells 2r and 1mcu; costal area wider than vein
R width . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

9. Forewing with cell 2þ 3rm widened apically, 3r-
m longer than 2m-cu; R bifurcates in the middle
between SC and pterostigma . . B. rohweri sp. nov.
Forewing with cell 2þ 3rm not widened apically,
3r-m shorter than 2m-cu; R bifurcates next to
SC . . . . . . . . . . . . B. brachyura Rasnitsyn, 1968

10. Forewing with 1r-rs as long as 2-Rs; 2-Cu twice as
long as 1-Cu; hind wing with m-cu joining M
beyond r-m; 1-M sharply bent . . . . B. acuta sp. nov.
Forewing with 1r-rs longer than 2-Rs; 2-Cu as long
as 1-Cu; hind wing with m-cu joining M before r-m;
1-M curved . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

11. Forewing with cell 1r as long as 2r; 3r-m
proclined. . . . . . . . . .B. tenebrosa Kopylov, 2018
Forewing with cell 1r 1.5� longer than 2r; 3r-m
vertical . . . . . . . . . . . . . . . . . B. sinensis sp. nov.

Brachysyntexis sinensis sp. nov. (Fig. 2)
(urn:lsid:zoobank.org:act:8A4778CB-39A0-4746-BC73-
6F63A0B5CF25)

Etymology. The species name is derived from Latin
Sina—China.

Material. Holotype NIGP169522, part and counterpart
impression in mudstone; imago, female; well-preserved
body with both forewings and one hind wing; mesono-
tum not preserved, antenna incomplete.

Description. Head and thorax very dark, abdomen
lighter, antennae and wing veins dark, membrane
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without coloration. Antennae setaceous; flagellum with
more than 12 flagellomeres; flagellomeres cylindrical,
first flagellomere 2.2� longer than wide; flagellomeres
2–5 0.70–0.75� length of the first; flagellomeres 6–12
0.45–0.52� length of the first; the width decreasing
gradually; the last preserved flagellomere (12th) 0.55�
width of the first. Forewing with costal area 0.7�
length of R vein; SC absent; pterostigma 4.2� longer
than wide, reaching 0.28 of cell 3r length; 1-Rs
strongly arched, 3.5� longer than 1-M; RsþM as long

as 2-M; 2-R 0.4� length of 1r-rs; 1r-rs 0.9� length of
2r-rs; the ratio of lengths of cells 1r/2r/3r is 33/19/48;
3r-m vertical; 5-M as long as 2m-cu; cell 1mcu 1.7�
longer than wide; 1-Cu 0.9� length of 2-Cu; 2-1A
1.2� longer than 3-1A. Hind wing with cell r 3.2�
longer than wide; 1-Rs and 2-Rs arched, 1-Rs 1.3�
longer than 2-Rs; r-m vertical, far beyond m-cu, 2-M
1.1� longer than r-m; 1-M strongly arched; cell 1mcu
1.9� longer than wide; 1-Cu 0.5� length of 2-Cu.
Ovipositor protrudes slightly beyond abdomen apex.

Fig. 2. Brachysyntexis sinensis sp. nov., holotype NIGP169522; A, Habitus drawing; B, Fore- and hind wings with cell names; C, Part photo; D,
Counterpart photo. Scale bars ¼ 5mm.
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Body length 13.7mm, ovipositor length 4.3mm (from
base to tip), 1.4mm (from abdomen apex to tip); fore-
wing length 9.8mm.

Comparison. Based on the absence of SC, narrow cos-
tal area, arched 1-Rs, cell 3r as long as cells 1r and 2r
together, long 5-M and long 1r-rs in the forewing, the
new species is most similar to B. tenebrosa Kopylov,
2018. It differs from B. tenebrosa in having a long cell
1r and vertical 3r-m in the forewing, longer 2-M in the
hind wing, a smaller wing size and a much
lighter coloration.

Brachysyntexis rohweri sp. nov. (Fig. 3A–C)
(urn:lsid:zoobank.org:act:B9829FAF-47F6-426F-88DA-
4BD119970D81)

Etymology. The species is named after American ento-
mologist S.A. Rohwer (1887–1951), who described
Syntexis libocedrii—the only extant species of
Anaxyelidae.

Material. Holotype NIGP169523, part, without counter-
part impression in mudstone; imago, female; well-
preserved body with complete antennae; one forewing
well preserved, another forewing and hind wings
incomplete. Specimen NIGP169524 also possibly
belongs to this species (see remarks below).

Description. Head and thorax dark, abdomen lighter,
antennae dark and wing veins light, membrane without
coloration. Antennae filiform, with 13 flagellomeres;
scape and pedicel of the same width with flagellomere 1;
the ratio of lengths of scape/pedicel/flagellomeres is
66/49/100/66/59/57/52/42/33/32/28/26/24/22/30; subap-
ical flagellomere 0.8� width of flagellomere 1;
terminal flagellomere fusiform, pointed apically.
Forewing with costal area 2.4� width of R vein; SC
transverse; pterostigma 3.4� longer than, reaching
0.16 of cell 3r length; 1-Rs slightly s-shaped, 3.3�
longer than 1-M; RsþM 0.47� length of 2-M; 2-R
0.8� length of 1r-rs; 1r-rs 0.8� length of 2r-rs; the
ratio of lengths of cells 1r/2r/3r is 28/24/48; 3r-m
slightly proclined; 5-M 0.43� length of 2m-cu; cell
1mcu 1.9� longer than wide; 1-Cu 0.6� length of
2-Cu; 2-1A 0.7� length of 3-1A. Hind wing with
cell r 4.8� longer than wide; 1-Rs arched, 2-Rs
strongly curved, 1-Rs 1.6� longer than 2-Rs; r-m
vertical, joining M beyond m-cu, 2-M 0.5� length of
r-m. Ovipositor does not protrude beyond abdomen
apex. Body length 9.2mm, antenna 3.6mm, ovipositor
2.3mm; forewing length 4.5mm (preserved),
6.0 (estimated).

Comparison. Based on the wide costal area, presence
of SC, 1r and 2r of subequal length, shape of cell
1mcu, short 5-M in the forewing and a similar size, the

new species is most similar to B. brachyura. It differs
from B. brachyura in the filiform shape of the anten-
nae, shorter ovipositor and r-m joining M beyond m-cu
in the hind wing.

Remarks. Specimen NIGP169524 (Fig. 3D) has a simi-
lar venation and antennae, but differs in its significantly
larger size: forewing length 9.5mm. The reliable
assignment of this specimen requires additional

Fig. 3. A–C, Brachysyntexis rohweri sp. nov., holotype
NIGP169523; A, Habitus drawing; B, Fore- and hind wings (scale
bar is the same for A and B); C, Photo. D, B. rohweri (?), specimen
NIGP169524. Scale bars ¼ 5mm.
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material from Daohugou. Here we preliminarily assign
it to B. rohweri (?).

Brachysyntexis laticella sp. nov. (Fig. 4)
(urn:lsid:zoobank.org:act:BB79F088-330C-4136-BF02-
EEA56B29047A)

Etymology. The species name is derived from Latin
lata (wide) and cella (cell), referring to the wide costal
area and cell 1mcu in the forewing.

Material. Holotype NIGP169525, part, without counter-
part impression in mudstone; imago, female; well-
preserved body with fore- and hind wings complete;
mesonotum not preserved, antennae incomplete.

Description. Head and thorax dark, abdomen lighter,
antennae and wing veins dark, membrane without color-
ation, legs light, excepting dark tarsi. Antennae short,
setaceous; flagellomeres cylindrical, very short:
0.9–1.1� longer than wide, strongly decreasing in length
and width apically. Forewing with costal area 2.3�

wider than R vein; SC transverse; pterostigma 3.7� lon-
ger than wide; 1-Rs slightly s-shaped, 2.6� longer than
1-M; RsþM 1.8� longer than 2-M; 2-R 0.7� length of
1r-rs; 1r-rs 0.8� length of 2r-rs; cell 1r 1.3� longer than
2r; 3r-m slightly inclined; 5-M as long as 2m-cu; cell
1mcu 1.1� longer than wide; 1-Cu as long as 2-Cu; 2-
1A 1.3� longer than 3-1A. Hind wing with cell r 3.7�
longer than wide; 1-Rs arched, 2-Rs strongly curved, 1-
Rs 2.3� longer than 2-Rs; r-m arched, joining M beyond
m-cu, 2-M 0.34� length of r-m; 1-M curved; cell 1mcu
2.0� longer than wide; 1-Cu 0.8� length of 2-Cu; 2-1A
as long as 1-Cu. Ovipositor slightly protruding beyond
abdomen apex. Body length 11.4mm, ovipositor length
3.0mm; forewing length 9.1mm.

Comparison. Based on the wide costal area and pres-
ence of SC in the forewing, the new species is most
similar to B. brachyura and B. rohweri. It differs from
B. brachyura in its shorter ovipositor and r-m joining
M beyond m-cu in the hind wing. It is distinguished
from B. rohweri by the shape of the antennae. It is dif-
ferentiated from both species in having a long RsþM,
short and wide cell 1mcu in the forewing and a much
larger wing size. The new species is unique within
Brachysyntexis in vein 1-Rs being more than twice as
long as 2-Rs in the hind wing.

Brachysyntexis brevicornis sp. nov. (Fig. 5)
(urn:lsid:zoobank.org:act:87E5877A-B4DF-41DE-8E61-
7071AB7A3974)

Etymology. The species name is derived from the Latin
brevis—short and cornu—wing.

Material. Holotype NIGP169526, part, without counter-
part impression in mudstone; imago, male; well-
preserved body with complete antennae, fore- and hind
wings; mesonotum not preserved.

Description. Head and thorax dark, abdomen lighter,
antennae, legs and wing veins light, membrane without
coloration. Antennae filiform, 0.9� length of forewing;
scape, pedicel and flagellomeres cylindrical, scape
2.7� longer than wide and 1.2� longer than flagello-
mere 1; pedicel 3.1� longer than wide and 1.1� wider
than flagellomere 1; the ratio of lengths of scape/pedi-
cel/flagellomeres is 83/89/100/79/75/68/62/60/52/49/42/
38/37/38. Forewing with costal area 1.1� wider than R
vein; SC transverse; pterostigma 2.7� longer than
wide, reaching 0.36 of cell 3r length; 1-Rs s-shaped,
2.8� longer than 1-M; RsþM 0.6� length of 2-M; 2-R
1.5� longer than 1r-rs; 1r-rs 0.7� length of 2r-rs; the
ratio of lengths of cells 1r/2r/3r is 34/22/44; 4þ 5-Rs
1.1� longer than 6-Rs; 3r-m vertical; 5-M 0.6� length
of 2m-cu; cell 1mcu 1.8� longer than wide; 1-Cu
0.4� length of 2-Cu; cell 2mcu 1.3� longer than
1mcu; 2-1A 0.30� length of 3-1A. Hind wing with
1-Rs slightly arched; r-m vertical, joining M beyond

Fig. 4. Brachysyntexis laticella sp. nov., holotype NIGP169525; A,
Habitus drawing; B, Fore- and hind wings; C, Photo. Scale bars
¼ 5mm.
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m-cu, 2-M 0.5� length of r-m; 1-M curved; cell 1mcu
2.3� longer than wide; 1-Cu 0.4� length of 2-Cu;
2-1A 1.5� longer than 1-Cu. Body length 7.2mm,
antennae 4.8mm; forewing length 5.5mm.

Comparison. The new species is unique within
Brachysyntexis in having 4þ 5-Rs subequal to 6-Rs
and much longer antennae. It also differs from other
species, except B. acuta described below, in having a
short 2-1A in the forewing.

Brachysyntexis acuta sp. nov. (Fig. 6)
(urn:lsid:zoobank.org:act:C637C01D-9E19-4394-B83D-
65D7AD9F12AA)

Etymology. The species name is derived from the Latin
acutus—sharp, referring to the peculiar shape of cell
1mcu in the hind wing.

Fig. 5. Brachysyntexis brevicornis sp. nov., holotype NIGP169526;
A, Habitus drawing; B, Fore- and hindwings (scale bar is the same
for A and B); C, Photo. Scale bars ¼ 5mm.

Fig. 6. Brachysyntexis acuta sp. nov., holotype NIGP169527; A,
Habitus drawing; B, Fore- and hind wings (scale bar is the same for
A and B); C, Photo. Scale bars ¼ 5mm.
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Material. Holotype NIGP169527, part, without counter-
part impression in mudstone; imago, female; well-
preserved body with one fore- and both hind wings
complete; mesonotum not preserved, anten-
nae incomplete.

Description. Head and thorax very dark, abdomen
lighter, antennae and wing veins dark, membrane without
coloration. Antennae setaceous; scape robust, 4� as long
as wide and 1.7� wider than as flagellomere 1; pedicel
small, 1.9� longer than wide and as wide as flagellomere
1; flagellomeres cylindrical, strongly decreasing in
length and width apically; the last preserved flagellomere
(11) 0.27� length of and 0.32� width of flagellomere 1.
Forewing with costal area 1.2� wider than R vein; SC
absent; pterostigma 3.7� longer than wide, reaching 0.21
of cell 3r length; 1-Rs almost straight, 3.2� longer than
1-M; RsþM 1.4� longer than 2-M; 2-R 1.1� longer
than 1r-rs; 1r-rs as long as 2r-rs; the ratio of lengths of
cells 1r/2r/3r is 34/19/47; 3r-m slightly inclined; 5-M
1.4� longer than 2m-cu; cell 1mcu 2.0� longer than
wide; 1-Cu 0.4� length of 2-Cu; 2-1A 0.18� length of
3-1A. Hind wing with cell r 4.4� longer than wide; 1-Rs
straight, 2-Rs arched, 1-Rs 0.7� length of 2-Rs; r-m ver-
tical, joining M before m-cu, 2-M 0.4� length of r-m; 1-
M sharply bent, with a short extra vein stub; cell 1mcu
2.5� longer than wide; 1-Cu 0.4� length of 2-Cu; 2-1A
as long as 1-Cu. Ovipositor serrate, not protruding
beyond abdomen apex. Body length 12.8mm, ovipositor
length 3.0mm; forewing length 8.5mm, hind wing
length 6.0mm.

Comparison. The new species is unique within
Brachysyntexis in having a sharply bent M with an
extra vein stub in the hind wing (hind wings are not
preserved or very incomplete in B. micrura, B. robusta,
B. tigris and B. rohweri). It also differs from other con-
geners in having a very short 2-1A in the forewing
(except B. brevicornis), and r-m joining M before m-cu
in the hind wing (except B. robusta).

Brachysyntexis minuta sp. nov. (Fig. 7)
(urn:lsid:zoobank.org:act:1B849FDE-48B6-4C76-8324-
05963E79D087)

Etymology. The species name is derived from the Latin
minus—small.

Material. Holotype NIGP169528, part, without counter-
part impression in mudstone; imago, female; mesono-
tum not preserved, antennae and ovipositor indistinct,
wing veins barely discernible, hind wings incomplete.

Description. Body very dark, wing veins dark, mem-
brane lacking coloration. Forewing with costal area very
narrow; SC absent; pterostigma 3.9� longer than wide,
reaching 0.37 of cell 3r length; 1-Rs curved basally,

2.3� longer than 1-M; RsþM 0.4� length of 2-M; 2-R
1.4� longer than 1r-rs; 1r-rs 0.6� length of 2r-rs; the
ratio of lengths of cells 1r/2r/3r is 29/16/55; 4þ 5-Rs
1.8� longer than 6-Rs; 3r-m vertical; cell 1mcu 1.4�
longer than wide; 1-Cu 0.7� length of 2-Cu; 2m-cu lost
excepting a short stub on Cu; 2-1A 0.66� length of 3-
1A. Hind wing with cell r 5.3� longer than wide; 1-Rs
slightly arched forwards, 2-Rs arched backwards, 1-Rs
0.28� length of 2-Rs; r-m strongly inclined, joining M
before m-cu, 2-M 0.4� length of r-m; 1-M curved; cell
1mcu 2.3� longer than wide; 1-Cu 0.4� length of 2-Cu.
Body length 7.7mm; forewing length 5.2mm.

Comparison. The new species is unique within
Brachysyntexis in having cell r more than 5� longer than
wide, 1-Rs very short and r-m strongly inclined in the
hind wing.

Brachysyntexis spp. (incertae sedis; Fig. 8A–D)

NIGP169529. Brachysyntexis sp. (Fig. 8A). Part,
without counterpart impression in mudstone; imago,

Fig. 7. Brachysyntexis minuta sp. nov., holotype NIGP169528; A,
Habitus drawing; B, Fore- and hind wings (scale bar is the same for
A and B); C, Photo. Scale bars ¼ 5mm.
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female; body and wings poorly preserved. With fore-
wing 4.8mm long, this is the smallest representative of
Brachysyntexis. The state of preservation does not
allow its assignment to any species.

NIGP169530. Brachysyntexis sp. (Fig. 8B). Part,
without counterpart impression in mudstone; imago,
female; body poorly preserved, wings badly damaged.
Description is impossible owing to poor preservation.
However, the preserved part of the forewing with
extremely long cell 3r leaves no doubt that this speci-
men belongs to a new species.

NIGP169531. Brachysyntexis sp. cf. B. sinensis.
(Fig. 8C). Part, without counterpart impression in mud-
stone; imago, female; wing venation almost completely
lost. Owing to its poorly preserved venation, reliable
specific identification is impossible. Based on its simi-
lar size, antennae and ovipositor structure, the specimen
is most similar to Brachysyntexis sinensis.

NIGP169532. Brachysyntexis sp. cf. B. brachyura.
(Fig. 8D). Part and counterpart impression in mudstone;
imago, female; body and forewings well preserved, but
hind wings and antennae missing. The absence of the
hind wings and antennae prevents reliable specific

identification. Based on the size and forewing venation,
the specimen is most similar to B. brachyura
from Karatau.

Discussion
Thus far, Jurassic anaxyelids have been described only
from the Middle–Late Jurassic of Karatau
(Kazakhstan). At Karatau, Anaxyelidae is represented
by 27 specimens, seven genera and 21 species. All
Karatau anaxyelids belong to Anaxyelinae (Martynov
1925, Rasnitsyn 1963, 1968, 1969, Kopylov 2018).
One specimen of Jurassic Anaxyelidae was also noted
from Khoutiyn-Khotgor (Late Jurassic of Mongolia),
but its generic, and even subfamily, identification is
impossible owing to its poor preservation
(Kopylov 2018).

During revision of the NIGPAS Daohugou collec-
tion, we found 41 specimens of Anaxyelidae, among
which 34 specimens were identified as Anaxyelinae,
two as Syntexinae and another five probably belonging
to Kempendajinae. These specimens represent the old-
est occurrences of Anaxyelidae in the fossil record.

Fig. 8. A, Brachysyntexis sp., specimen NIGP169529. B, Brachysyntexis sp., specimen NIGP169530. C, Brachysyntexis sp. cf. sinensis,
specimen NIGP169531. D, Brachysyntexis sp. cf. brachyura, specimen NIGP169532. Scale bars ¼ 2mm.
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Syntexinae and Kempendajinae are noted in Jurassic
strata for the first time. Previously, they were known
only from Cretaceous deposits.

Anaxyelinae is represented at Daohugou by
Brachysyntexis, Urosyntexis and Syntexyela. The new
discoveries of Urosyntexis and Syntexyela fill the mor-
phological gap between these two closely related gen-
era, such that a clear distinction between these genera
is no longer possible. A detailed comparison of
Urosyntexis and Syntexyela is needed to reveal any
additional distinctive characters or to synonymize these
genera. In this paper, 11 specimens attributed to
Brachysyntexis are described including six as holotypes
for new species and one tentatively assigned to
B. rohweri. Another four specimens can not be reliably
assigned to any established species.

Syntexinae from Daohugou is represented by a sin-
gle species, Daosyntexis primus, which represents the
first discovery of this subfamily in the Jurassic.
Surprisingly, based on the fore- and hind wing venation
(presence of both 1r-rs and 2r-rs, a rather short 3r cell
in the forewing, arched 1-M and the absence of m-cu
in the hind wing), the new Jurassic species is much
more similar to the extant S. libocedrii, than to other
fossil (Cretaceous) syntexines. However, the forewing
venation of the majority of Cretaceous syntexines is
highly apomorphic towards extant Syntexis. Eosyntexis
and Cretosyntexis having lost 1r-rs from the forewing
(Rasnitsyn 1990, Rasnitsyn et al. 1998, Rasnitsyn &
Martynez-Delclos 2000, Ortega-Blanco et al. 2008).
Another two undescribed genera from Baissa (Lower
Cretaceous of Transbaikalia) and Obeshchayushchiy
(Upper Cretaceous of Magadan region) also have very
distinctive venation. The first has an extremely elon-
gated 3r cell, the second has the forewing venation
strongly displaced basad and no tubular veins in the
apical third of the wing (Kopylov 2019). Thus, extant
Syntexis is a sister group to the majority of fossil
Syntexinae. In contrast, Daosyntexis has very plesio-
morphic forewing venation that is very similar to that
of Syntexis, which can be treated as the bauplan for
this subfamily. A similar forewing venation is also
noted in one undescribed genus from Khasurty (Lower
Cretaceous of Transbaikalia), but it differs from
Syntexis and Daosyntexis in having m-cu present in the
hind wing (Kopylov 2019).

Unidentified Kempendajinae (?) specimens need
additional research and comparison with Cretaceous
anaxyelids for reliable identification. Presently, this
subfamily is represented by only one described species,
Kempendaja jacutensis, from the Early Cretaceous of
Kempendyay, Yakutia (Rasnitsyn 1968) and one unde-
scribed species from Bon-Tsagan, Mongolia
(Kopylov 2019).

Daohugou and Karatau, two key Jurassic fossil
insect Lagerst€atten, host highly similar fossil
Hymenoptera assemblages.
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