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Abstract

One new genus Platyotoma n. gen., and four new species, Platyotoma elongata n. sp., Platyotoma mirabilis n. sp., Pseudoxyela crassa
n. sp. and Pseudoxyela lata n. sp., are illustrated and described based on specimens from the Lower Cretaceous Yixian Formation
(~125 Ma). The holotypes of blasticotomids, from the Yixian and the Jiulongshan formations in China, are re-examined. Among them,
the descriptions of forewing Sc vein morphology in Abrotoma robusta, Synaptotoma limi, and Xyelocerus diaphanus are revised. In addi-
tion, a series of new materials of Dahurotoma linearis are reported, allowing a revised description of its forewing Sc. Based on a re-
evaluation of the forewing Sc morphology within the family, we hypothesize that the presence of Sc stalk is a widespread plesiomorphy
in Blasticotomidae. Furthermore, we revised the transformation series of the forewing Sc in Blasticotomidae. These findings not only
expand the known fossil species diversity of Blasticotomidae but also provide new evidence on the venation evolution within the
Blasticotomidae.
© 2026 Nanjing Institute of Geology and Palaeontology. Published by Elsevier B.V. All rights are reserved, including those for text and data
mining, Al training, and similar technologies.
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1. Introduction

Blasticotomidae, a small family within Tenthredinoidea,
comprises only 14 extant species in two genera and is
restricted to the temperate regions of Eurasia (Taeger
et al., 2018; Verheyde et al., 2018). Its larvae are specialized
borers in fern stems (Wei and Nie, 1999). As one of the
ancient groups in Hymenoptera, it occupies a significant
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phylogenetic position: it is consistently recovered as sister
group to the core tenthredinoids (i.e., tenthredinoids
excluding blasticotomids) by both morphological and
molecular phylogenetic studies (Ronquist et al., 1999;
Vilhelmsen, 2001; Malm and Nyman, 2015; Wutke et al.,
2024). Recently, Rasnitsyn and Miiller (2023) treated
Xyelotomidae, an extinct Mesozoic sawfly family, as a
junior synonym of Blasticotomidae based on the morpho-
logical similarities observed in adults and larvae. Sun et al.
(2024) further divided Blasticotomidae into four
subfamilies based on wing venation characteristics:
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Blasticotominae Thomson, 1871, Dahurotomidae Sun,
Rasnitsyn, Zhuang and Shih in Sun et al., 2024, Pseu-
doxyelocerinae Sun, Rasnitsyn, Zhuang and Shih in Sun
et al., 2024, and Undatominae Sun, Rasnitsyn, Zhuang
and Shih in Sun et al., 2024. To date, 16 extinct genera
and 27 fossil species of Blasticotomidae have been reported
(Table 1).

The subcosta (Sc) of the forewing in Blasticotomidae
exhibits a remarkable diversity rarely observed in other
hymenopteran lineages. Several types include the bifurca-
tion of the Sc vein; the contraction or absence of its stalk;
the complete loss of the Sc vein; the partial loss or reduc-
tion of its branches (Scl, Sc2); and stable additional vein,
e.g., the sctr crossvein (Sun et al., 2024). Together, these

different types of Sc constitute the unique Sc vein morpho-
logical patterns in this family. Moreover, Blasticotomidae
also displays rare wing venation variations and asymme-
tries compared to other members in Hymenoptera (Gao
et al., 2009a, 2016). As a result, this family represents an
essential group for studying the variation and evolution
of wing venation in the lower hymenopterans.

Herein, we described one new genus and four new spe-
cies of Blasticotomidae from the Yixian Formation in
Northeast China. To better understand the morphological
diversity of vein Sc in the forewing, we systematically
reviewed the fossil specimens reported from the Yixian
and the Jiulongshan formations, China, based on holo-
types and our new materials, and revised the characteriza-

Table 1

List of fossil Blasticotomidae with age, occurrence, and forewing Sc stalk condition. Abbreviations: J1, J2, J3 = Early, Middle, Late Jurassic, respectively;
K1 = Early Cretaceous; E2 = Eocene; E3 = Oligocene.

Subfamily Species Geological age  Location Sc stalk
Pseudoxyelocerinae Sun, Rasnitsyn, Pseudoxyelocerus bascharagensis Nel, Petrulevicius and J1 Luxembourg present
Zhuang and Shih in Sun et al., Henrotay, 2004
2024
Dahurotominae Sun, Rasnitsyn, Dahurotoma linearis Ren in Ren et al., 1995 K1 China present
Zhuang and Shih in Sun et al., Dahurotoma robusta Rasnitsyn, 1990 K1 Russia present
2024 Dahurotoma suni Hong, 1982 K1 China absent
Pseudoxyela crassa n. sp. K1 China present
Pseudoxyela heteroclita Rasnitsyn, 1968 J2 Kazakhstan present
Pseudoxyela lata n. sp. K1 China present
Undatominae Sun, Rasnitsyn, Aduantoma insolita Sun, Rasnitsyn, Zhuang and Shih in Sun  J2 China present
Zhuang and Shih in Sun et al., et al., 2024
2024 Aethotoma aninomorpha Gao, Shih, Engel and Ren, 2016 J2 China present
Apertoma macroclada Gao, Ren and Shih in Gao et al., 20092 J2 China present
Liberitoma tenella Sun, Rasnitsyn, Zhuang and Shih in Sun J2 China present
et al., 2024
Liberitoma compta Sun, Rasnitsyn, Zhuang and Shih in Sun  J2 China present
et al., 2024
Liberitoma incompleta Sun, Rasnitsyn, Zhuang and Shih in J2 China present
Sun et al., 2024
Paradoxotoma tsaiae Gao, Ren and Shih in Gao et al., 2009a  J2 China present
Synaptotoma limi Gao, Ren and Shih in Gao et al., 2009a K1 China present
Undatoma bicolor Rasnitsyn and Jarzembowski in Rasnitsyn =~ K1 UK absent
et al., 1998
Undatoma dahurica Rasnitsyn, 1977 J3 Russia absent
Undatoma stigmatica Rasnitsyn and Jarzembowski in K1 UK ?
Rasnitsyn et al., 1998
Undatoma taksha Rasnitsyn, 1990 K1 Russia ?
Undatoma undurgensis Rasnitsyn, 1990 K1 Russia ?
Blasticotominae Thomson, 1871 Abrotoma robusta Gao, Ren and Shih in Gao et al., 2009a J2 China present
Enspeletoma oligocaenica Rasnitsyn and Wedmann in Sun E3 Germany absent
et al., 2024
Leridatoma pulcherrima Rasnitsyn and Ansorge, 2000 K1 Spain absent
Leridotoma rudgwickensis Rasnitsyn and Jarzembowski in K1 UK absent
Rasnitsyn et al., 1998
Paremphytus ostentus Brues, 1908 E2 USA absent
Platyotoma elongata n. gen. n. sp. K1 China present
Platyotoma mirabilis n. gen. n. sp. K1 China absent
Xyelocerus abruptus Sun, Rasnitsyn, Zhuang and Shih in Sun  J2 China present
et al., 2024
Xyelocerus admirandus Rasnitsyn, 1968 )2 Kazakhstan absent
Xyelocerus diaphanus Gao, Ren and Shih in Gao et al., 2009a  J2 China present
Xyelotoma nigricornis Rasnitsyn, 1968 )2 Kazakhstan present
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tion of the Sc vein for Abrotoma robusta Gao, Ren and
Shih in Gao et al., 2009a, Synaptotoma limi Gao, Ren
and Shih in Gao et al., 2009a, Xyelocerus diaphanus Gao,
Ren and Shih in Gao et al., 2009a, and Dahurotoma linearis
Ren in Ren et al., 1995. Upon such, we enriched the fossil
records of Mesozoic blasticotomids and re-evaluated the
forewing Sc vein morphology in Blasticotomidae, which
should facilitate subsequent research on the evolution of
wing venation within the family and the basal
Hymenoptera.

2. Materials and methods

All compression fossil specimens examined herein were
deposited in the Key Laboratory of Insect Evolution and
Environmental Changes, College of Life Sciences, Capital
Normal University, Beijing (CNUB; Dong Ren, Curator).
Specimen numbers in this study bear the prefix ‘CNU’,
which refers to the same institution (Capital Normal
University). Platyotoma elongata n. gen. n. sp. and P. mir-
abilis n. gen. n. sp. were collected from Dawangzhangzi Vil-
lage, Songzhangzi Township, Lingyuan City, Liaoning
Province, China (41°1’N, 119°1’E); Pseudoxyela crassa n.
sp., P. lata n. sp. and new specimens of Dahurotoma were
collected from Huangbanjigou, Chaomidian Village, Beip-
iao City, Liaoning Province, China (41°6’N, 120°8’E). Both
genera were from the Yixian Formation whose age has
been estimated as Early Cretaceous (~125 Ma, Bar-
remian/Aptian) (Wang et al., 2000; Ren et al., 2019).

The specimens were examined and photographed using
a Nikon SMZ 25 dissecting microscope equipped with a
Nikon DS-Ri2 digital camera system, either dry or wetted
with 95% ethanol. The line drawings were prepared using
Adobe Ilustrator CC 2022 and Adobe Photoshop CC
2021. The measurements of the specimens were taken with
a scale bar using ImageJ. The wing venation nomenclature
used in this study was modified from Rasnitsyn (1980).

3. Systematic paleontology

Class Insecta Linnaus, 1758
Order Hymenoptera Linnaus, 1758
Superfamily Tenthredinoidea Latreille, 1802

Family Blasticotomidae Thomson, 1871

1968 Xyelotomidae — Rasnitsyn, p. 224.

Subfamily Blasticotominae Thomson, 1871

Type genus: Blasticotoma Klug, 1834.

Included genera: Type genus, Abrotoma Gao, Ren and Shih
in Gao et al., 2009a, Enspeletoma Rasnitsyn and Wedmann
in Sun et al., 2024, Leridotoma Rasnitsyn and Ansorge,
2000, Paremphytus Brues, 1908, Runaria Malaise, 1931,
Xyelocerus Rasnitsyn, 1968, Xyelotoma Rasnitsyn, 1968
and Platyotoma Zhuang, Rasnitsyn, Shih and Wang n. gen.

Genus Platyotoma Zhuang, Rasnitsyn, Shih and Wang n.
gen.

Etymology: The first part of the generic name is derived
from the Greek “Platy-”, meaning straight and referring
to the straight vein Cu in cell 1mcu; the second part,
“-toma”, refers to the type genus Blasticotoma Klug,
1834. Gender feminine.

Type species: Platyotoma elongata Zhuang, Rasnitsyn, Shih
and Wang n. sp.

Included species: Type species and P. mirabilis Zhuang,
Rasnitsyn, Shih and Wang n. sp.

Diagnosis: Head and thorax dorsally without punctation.
Antenna with first flagellomere slender and longer than,
or slightly shorter than, width of head; length of second
flagellomere less than twice its width. Forewing with Sc
developed and at least present as transverse vein; pteros-
tigma completely sclerotized; 1-Rs short and nearly as long
as width of vein R; cell Imcu quadrilateral and longer than
pterostigma, and its apex not widened; M+Cu, 1-Cu and 2-
Cu forming a slight angle at junction; cu-a located at mid-
dle of cell Imcu; 3-Cu longer than 1m-cu. Mesothorax with
prescutum short and not reaching half length of mesotho-
rax; pseudosternum delimited.

Remarks: Platyotoma n. gen. shares the main diagnostic
characteristics of the subfamily Blasticotominae, such as
the cell Imcu not widened at the apex and almost aligned
with wing axis, and vein Cu nearly straight (weak kinks
at M+Cu fork, 1-Cu straight) in forewing. It can be distin-
guished from Paremphytus, Enspeletoma, and Leridotoma
by its elongate forewing cell lmcu, with an aspect
(length-to-width) ratio larger than two (compared to less
than two in the other genera, except Xyelotoma, Xyelo-
cerus, and Abrotoma). Platyotoma n. gen. could be distin-
guished from Abrotoma and Xyelocerus in the surface of
head and thorax without punctation (having punctation
in Abrotoma and Xyelocerus expect Xyelocerus admirandus
Rasnitsyn, 1968 without relevant description) and forewing
with 1-Rs very short, nearly as long as wide of vein R.
Lastly, it differs from Xyelotoma in having flagellomeres
6-7 segments and length of thread (flagellomeres excluding
the first) shorter than half of the first flagellomeres (in
Xyelotoma, flagellomeres five-segmented and thread longer
than half length of the first flagellomere).

Platyotoma elongata Zhuang, Rasnitsyn, Shih and Wang n.

sp.
(Fig. 1)

Etymology: The species name is derived from the Latin
word “‘elongatus”, meaning long, referring to the long
Imcu cell of forewing.

Material: Holotype, CNU-HYM-LL2024201p/c.

Locality and horizon: Dawangzhangzi Village, Songzhangzi
Township, Lingyuan City, Liaoning Province, China; Yi-
xian Formation, Lower Cretaceous.

Diagnosis: In addition to generic diagnosis, antenna with
the flagellomere ca. 1.6 x as long as width of head, aspect
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ratio of second flagellomere approximately two, forewing
with Sc stalk present and 1-M longer than Rs+M.
Description: Male. Body length (excluding antenna)
9.41 mm, head 1.57 mm in width and 1.04 mm in length.
Color possibly totally dark. Eyes reniform, occupying half
length of head. Antenna eight-segmented (Fig. 1F) with the
first flagellomere 2.46 mm in length, much longer than the
width of head, the total length of remaining flagellomeres
0.60 mm in length; the aspect ratio of the second flagellom-
ere approximately two.

Thorax smooth without any punctation. Mesothorax
with prescutum triangular and its length less than half
length of mesothorax, median mesoscutal sulcus developed
and nearly reaching the posterior of notaulus. Mesoscutel-
lum slightly smaller than mesoprescutum and the distance

from its anterior margin to the posterior margin of notau-
lus ca. 0.8 x its own length.

Forewing (Fig. 1H) 7.52 mm in length. Pterostigma
completely sclerotized and nearly 3.1 X as long as wide.
Sc developed and composed of two parts, the basal part
relatively long and meeting vein R at half the distance from
the origin of 1-Rs (Fig. 1D, E), the distal part sub-
perpendicular to vein R and meeting R proximad to origin
of 1-Rs; vein R bent at the base of 1-Rs; 1-Rs short and its
length similar to width of vein R; 1r-rs ca. 0.6 X length of
2r-rs and the latter inclined towards wing apex; M+Cu
slightly curved and forked before level of transverse Sc.
Length ratio of 1-M, Rs+M, 2-M, Im-cu, 1-Cu and 2-Cu
nearly 1.1 : 0.8 : 0.6 : 0.6 : 1.2 : 0.9; angle between 1-M
and 1-Cu nearly 49°. Cell 2rm slightly narrow at apex; vein

Fig. 1. Platyotoma elongata n. gen. n. sp., holotype (CNU-HYM-LL2024201p/c), male. (A) Dorsal view. (B) Ventral view. (C) Line drawing of dorsal
view. (D, E) Sc stalk in forewing under alcohol. (F) Partial antenna under alcohol. (G) Sc in hind wing under alcohol. (H) Line drawing of forewing. (I)
Male genitalia. Abbreviations: fla, = n'™ flagellomere; mec = mesoscutellum; mms = median mesoscutal sulcus; mps = mesoprescutum; no = notaulus;

pt = pterostigma. Scale bars = 1 mm (A-C, H) or 0.5 mm (D-G, I).
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2-Rs nearly half length of Rs+M; 2r-m ca. 0.3 X length of
3r-m; 3-Cu slightly longer than 1m-cu; cu-a perpendicular
to vein 1A and located behind middle of cell 1mcu; 2A
+3A S-shaped curved at the base part; cell 2a ca.
3.9 x as long as wide.

Hind wing with Sc present and meeting vein R at
0.2 x the distance from the origin of 1-Rs (Fig. 1G); 1-Rs
ca. 0.6 x the length of Ir-m. Cell a narrow and its apex
slightly sharp.

Abdomen narrow and its width similar to that of
mesothorax. Male genitalia twisted 180° (Fig. 11).
Remarks: Platyotoma elongata can be distinguished from
all other xyelotomids by the following combination of
characters: forewing with Sc stalk present, along with a
crossvein-like branch, and 1-Rs lost. These characters are
otherwise known only from the genera Synaptotoma and
Dahurotoma. Additionally, its forewing cell Imcu is quadri-
lateral, elongated (at least twice as long as wide) and the
apex not widened, which is previously found only in Xyelo-
cerus. All above support Platyotoma elongata as a new
species.

Platyotoma mirabilis Zhuang, Rasnitsyn, Shih and Wang n.

sp.
(Fig. 2)

Etymology: The species name is derived from the Latin
word “mirabilis”, meaning extraordinary, referring to the
unique character combination for short 1-Rs and nearly
quadrangular cell 1mcu.

Material: Holotype, CNU-HYM-L12024202.

Locality and horizon: Dawangzhangzi Village, Songzhangzi
Township, Lingyuan City, Liaoning Province, China; Yi-
xian Formation, Lower Cretaceous.

Diagnosis: In addition to the generic diagnosis, antenna
with the first flagellomere ca. 0.8 x the width of head, the
length-to-width ratio of the second flagellomere approxi-
mately 0.9, forewing with Sc stalk absent, Imcu almost
quadrangular, 1-M short and nearly as long as Rs+M.
Description: Female. Body length (excluding antenna and
ovipositor sheath) 11.46 mm, head 1.76 mm in length
and 2.31 mm in width. Antenna nine-segmented (Fig. 2E)
and the first flagellomere 1.87 mm in length. The length-
to-width ratio of the second flagellomere close to 0.9
(Fig. 2E); the ratio of following flagellomeres less than 1.5.

Thorax smooth without any punctation and mesothorax
wider than head. Mesothorax with prescutum and scutel-
lum triangular, and their length similar. Gap between
mesoprescutum and mesoscutellum more than half length
of mesoprescutum; pseudosternum delimited; cenchrus
narrow with aspect ratio more than two (Fig. 2C).

Forewing 7.79 mm in length (Fig. 2F). Sc developed as
crossvein only, inclined towards the base of forewing; pter-
ostigma slender and completely sclerotized; M+Cu slightly
curved, cell Imcu slender and longer than pterostigma;

length ratio of 1-M, Rs+M, 2-M, Im-cu, 2-Cu and 1-Cu
nearly 0.8 : 0.6 : 0.7 : 0.6 : 0.9 : 0.8; 2-Rs ca. 0.7 x length
of Rs+M; angle between 1-M and 1-Cu nearly 57°; 1r-rs
parallel to 2r-rs and nearly half length of 2r-rs; 3-Cu ca.
1.4 x length of 1m-cu.

Hind leg at least 7.28 mm in length; femur ca. 0.8 X the
length of tibia. Ovipositor 3.08 mm in length and 1.96 mm
in width, sheath short and thick nearly 0.87 mm in length.
Remarks: In Platyotoma n. gen., species can be easily dis-
tinguished by the length of the first flagellomere, which is
much longer than the width of head in P. elongata n. sp.
(ca. 1.6 x the width of head), nearly as long as the width
of head in P. mirabilis n. sp. In addition, the second flagel-
lomere ca. 2 X as long as wide; basal trunk Sc is developed
and 1-M is longer than Rs+M in P. elongata n. sp. In con-
trast, in P. mirabilis n. sp., the second flagellomere ca.
0.9 x as long as wide; basal trunk Sc is absent and 1-M
is nearly as long as Rs+M. Their synonymy as a male
and female of the same species is very unlikely based on
the significant differences between their wing venation,
which cannot be explained by sexual dimorphism.

Subfamily Dahurotominae Sun, Rasnitsyn, Zhuang and
Shih in Sun et al., 2024

Type genus: Dahurotoma Rasnitsyn, 1990.

Included genera: Type genus and Pseudoxyela Rasnitsyn,
1968.

Genus Pseudoxyela Rasnitsyn, 1968

Type species: Pseudoxyela heteroclita Rasnitsyn, 1968.
Included species: Besides the type species, P. crassa Zhuang,
Rasnitsyn, Shih and Wang n. sp. and P. lata Zhuang, Ras-
nitsyn, Shih and Wang n. sp. are also included.

Diagnosis (modified after Rasnitsyn, 1968): Body surface
with obvious punctations on head and thorax. Antenna
with first flagellomere nearly as long as half head width,
combined length of rest flagellomeres nearly equal to
length of pedicel. Forewing with Sc developed as basal lon-
gitudinal trunk and apical fork proximal to origin of 1-Rs
(possibly lost in P. lata Zhuang, Rasnitsyn, Shih and Wang
n. sp.); 1-Rs inclined towards wing apex and slightly
shorter or slightly longer than Ir-rs; cell 3rm short and
its length-to-width ratio nearly 1.1; an additional vein pre-
sent in cell 3r. Hind leg with femur expanded. Ovipositor
with sheath slightly shorter than pterostigma.

Pseudoxyela crassa Zhuang, Rasnitsyn, Shih and Wang n.

sp.
(Fig. 3)

Etymology: The species name is derived from the Latin
word ‘“‘crassus”, meaning robust, referring to the strong
body of the species.

Material: Holotype, CNU-HYM-LL2024203p/c.

Locality and horizon: Huangbanjigou, Chaomidian Village,
Beipiao City, Liaoning Province, China; Yixian Forma-
tion, Lower Cretaceous.
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Fig. 2. Platyotoma mirabilis n. gen. n. sp., holotype (CNU-HYM-LL2024202), female. (A) Dorsal view. (B) Costal area in forewing under alcohol. (C)
Thorax. (D) Line drawing of dorsal view. (E) Antenna. (F) Line drawing of forewing. Abbreviations: ped = pedicel; ps = pseudosternum; sc = scape. Scale

bars = 1 mm (A, D, F) or 0.5 mm (B, C, E).

Diagnosis: In addition to the generic diagnosis, forewing
with pterostigma sclerotized; 1-Rs shorter than Rs+M,
additional vein of cell 3r proximal to 3r-m, 1-M nearly per-
pendicular to 1-Cu, cu-a located at 2/3 of cell Imcu. Hind
leg with tarsus not modiflied.

Description: Female. Body length (excluding antenna and
ovipositor sheath) 11.63 mm, head 2.54 mm in width and
1.91 mm in length, its surface covered with rough puncta-
tions. Ground color dark including antennae basally and

dorsally, hind femora and tarsi, pterostigma and saw
sheaths. Antenna with the scape, pedicel, first flagellomere
0.38 mm, 0.30 mm, 1.46 mm in length, respectively; remain-
ing flagellomeres narrower than first, combined length
nearly equal to pedicel. Ocellar triangle with anterior angle
120°. Back surface of head apparently with complete occip-
ital carina and with no occipital suture, with wide sclero-
tized bridge (its identity, either postgenal or hypostomal,
is not clear because apparent longitudinal sutures, lateral
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Fig. 3. Pseudoxyela crassa n. sp., holotype (CNU-HYM-LL2024203p/c), female. (A) Dorsal view. (B) Ventral view. (C) Line drawing of dorsal view. (D,
E) Sc stalk in forewing. (F) Line drawing of forewing. Scale bars = 1 mm in (A-C, F), 0.5 mm (D, E).
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and medial ones that might represent hypostomal and
interhypostomal sutures, respectively, not sufficiently well
developed to be identified unequivocally).

Thorax with punctations on surface, prothorax short
with anterior and posterior margins gently curved.
Mesothorax with prescutum and scutellum triangular,
and later larger than former. Gap between mesoprescutum
and mesoscutellum more than half length of mesoprescu-
tum; pseudosternum  delimited and larger than
mesoscutellum.

Forewing 7.36 mm in length (Fig. 3F). Pterostigma scle-
rotized; Sc having longitudinal trunk (Fig. 3D, E), 1-Rs
shorter than Rs+M, Rs+M ca. 0.8 x as long as 2-Rs, Ir-
rs ca. 0.6 X as long as 2r-rs, additional vein of cell 3r prox-
imal to 3r-m, M+Cu nearly straight, 1-M nearly perpendic-
ular to 1-Cu; length ratio of 1-M, Rs+M, 2-M, lm-cu, 2-
Cu and 1-Cu nearly 0.7 : 0.4 : 09 : 0.7 : 0.6 : 1.1; cu-a
located at 2/3 of cell 1mcu, 3-Cu nearly 0.6 x length of
Im-cu; aspect ratio of cell 2a nearly 4.1.

Hind leg at least 7.51 mm in length, with femur very

wide, particularly toward apex, with aspect ratio at most
2.6. Basal abdominal terga apparently entire (not split
medially). Ovipositor at least 2.53 mm in length, sheath
slightly shorter than pterostigma.
Remarks: The new species is assigned to Pseudoxyela based
on the following characters: antenna with thread short;
forewing with 1-Rs present and inclined towards the wing
apex; an extra vertical vein present in the middle of cell
3r. It differs from the type species, P. heteroclita, by the
completely sclerotized pterostigma (marginally sclerotized
only in P. heteroclita), and from P. lata, by the more slen-
der forewing cell 1mcu.

Pseudoxyela lata Zhuang, Rasnitsyn, Shih and Wang n. sp.
(Fig. 4)

Etymology: The species name is derived from the Latin
word “latus”, meaning wide, referring to the large and wide
cell Imcu.

Material: Holotype, CNU-HYM-L1.2024204.

Locality and horizon: Huangbanjigou, Chaomidian Village,
Beipiao City, Liaoning Province, China; Yixian Forma-
tion, Lower Cretaceous.

Diagnosis: In addition to the generic diagnosis, forewing
with 1-Rs slightly longer than Rs+M, the additional vein
of cell 3r distal to 3r-m, 1-M meeting 1-Cu at the angle
of 109°, cu-a located at the middle of cell 1mcu.
Description: Female. Body length (excluding antenna and
ovipositor sheath) 10.24 mm. Ground color dark, appen-
dages paler except dark scape, pedicel, flagellomere 1 dor-
sally, basally, and saw sheaths; pterostigma, hind tarsi and
apices of hind femora and mid and hind tibiae, and hind
tarsi infuscate. Head 2.52 mm in width and 2.14 mm in
length, its surface covered with punctations. Eyes large
and short oval-reniform, ocellar triangle with anterior

angle of 103°. Antenna with scape, pedicel, first flagellom-
ere, thread (flagellomeres except the first segment)
0.45 mm, 0.27 mm, 1.34 mm, 0.26 mm in length (Fig. 4D).

Thorax (Fig. 4C) with rough punctations on surface;
prothorax short. Mesothorax with mesoprescutum nearly
as wide as mesoscutellum, and former shorter than later.
Gap between mesoprescutum and mesoscutellum ca.
0.8 x length of mesoprescutum. Cenchrus nearly 2 X as
long as wide.

Forewing (Fig. 4H) at least 7.13 mm in length. Sc devel-
oped and forked proximal to the origin of 1-Rs, otherwise
poorly preserved (Fig. 4F); pterostigma sclerotized, 1-Rs
slightly longer than Rs+M, Rs+M ca. 0.7 X length of 2-
Rs, 1r-rs ca. 0.4 x length of 2r-rs; additional vein of cell
3r distal to 3r-m, 1-M meeting 1-Cu at angle of 109°; length
ratio of 1-M, Rs+M, 2-M, Im-cu, 2-Cu and 1-Cu nearly
0.7:03:0.7:0.8:0.8:0.8; cu-a located at middle of cell
Imcu; 3-Cu nearly half length of 1m-cu; aspect ratio of cell
2a nearly 5.1.

Hind femur enlarged, hind tarsus short (much shorter
than tibia), segments with apical plantulae (Fig. 4E). Basal
abdominal terga apparently not split medially. Ovipositor
nearly 2.49 mm in length and bearing oblique ridges on sur-
face; sheath slightly shorter than pterostigma (Fig. 4G).
Remarks: The morphology of species of Pseudoxyela shows
considerable variation, particularly in the sclerotized arca
of pterostigma, only sclerotized in the basal part and mar-
gin in P. heteroclita, fully sclerotized in P. crassa n. sp. and
P. lata n. sp. In addition, P. lata n. sp. differs from P.
crassa n. sp. and P. heteroclita in having 1-Rs longer than
Rs+M (ca. 1.1 X, versus, 1-Rs shorter than Rs+M in the
other two species), cu-a located at the middle of cell
Imcu (versus, located distal to the middle part), cell
Imcu shorter and wider.

4. Discussion

In Hymenoptera, the wing venation exhibits a general
trend toward simplification across the order (Rasnitsyn,
1967, 1969; Goulet and Huber, 1993), which is probably
driven by miniaturization in most cases (Polilov, 2015).
As a key diagnostic character in lower hymenopterans,
the evolution of the forewing Sc typically exemplifies a gen-
eral trend toward venation simplification. For example, in
family Xyelidae, vein Sc generally ranges from complex
(many branched structures) to gradual simplification and
even eventual loss (Gao et al., 2009b). Similarly, the super-
family Tenthredinoidea has undergone a more complex
and diversified evolution process in Sc vein morphology
(Rasnitsyn, 1980; Sun et al., 2024). This pronounced diver-
sity, coupled with more frequent venation variations com-
pared with other families (Gao et al., 2009a; Sun et al.,
2024), underscores the importance of detailed observation
based on ample specimens.
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Fig. 4. Pseudoxyela lata n. sp., holotype (CNU-HYM-LL2024204), female. (A) Dorsal view. (B) Line drawing of dorsal view. (C) Thorax. (D) Antenna.
(E) Tarsus of hind leg. (F) Vein Sc in forewing. (G) Ovipositor. (H) Line drawing of forewing. Abbreviations: cn = cenchrus; tp = tarsal pulvilli. Scale
bars = 1 mm (A, B, H) or 0.5 mm (C-G).
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4.1. Re-examination of the forewing Sc among all reported
species

After examination of all specimens reported and depos-
ited in CNU collections, we found description inaccuracies
of the forewing Sc in three species, Synaptotoma limi, Abro-
toma robusta, and Xyelocerus diaphanus (Fig. 5 versus figs.
2,4, 51n Gao et al., 2009a). Furthermore, most of the new
fossil specimens from the Yixian Formation at Huangban-
jigou, can be attributed to Dahurotoma linearis, but their Sc
vein characteristics also contradict previous descriptions
(Fig. 6 versus fig. 3.69 in Ren et al., 1995). As a result,
the specific results are revised below.

In Synaptotoma limi (Fig. 5A), the forewing Sc vein con-
sists of two parts: the basal Sc stalk, which merges into the
R at approximately half the distance from the origin of Rs,
and a distal crossvein-like Sc, whose distance from the ori-
gin of Rs is roughly equal to its own length (Fig. 5B, C).
The same forewing Sc is also present in Dahurotoma
robusta and Apertoma macroclada (Rasnitsyn, 1990; Gao
et al., 2009a).

'S¢ staik'

For Abrotoma robusta (Fig. 5D, E), we identified a
forked or V-shaped Sc vein (perhaps Sc2, similar to that
of Xyelocerus abrupta Sun, Rasnitsyn, Zhuang and Shih
in Sun et al., 2024) (Fig. 5F). This structure is visible only
under ethanol on one of the paired slabs, which likely led to
its initial omission, see Fig. 5G.

The Sc vein in Xyelocerus diaphanus (Fig. 5H, 1) is also
revised. The second junction of Sc and 1-Rs in the forewing
is positioned directly after the first, rather than slightly
proximal to the base of 1-Rs as previously depicted
(Fig. 5J).

Most of the new specimens of Dahurotoma Rasnitsyn,
1990 (Fig. 6) can be assigned to Dahurotoma linearis based
on the forewing with pterostigma only sclerotized at the
margins, Rs+M nearly as long as 2-M, cell Imcu and
2mcu similar in size (Ren et al., 1995). Thorough observa-
tion showed that they all have the developed Sc stalk in
forewing (Fig. 6G-L) like the type species of the genus,
Dahurotoma robusta Rasnitsyn, 1990. The stalk part is
often partly or faintly preserved, which explains why it
was neglected in the original description.

Sc stalk

Fig. 5. (A-C) Synaptotoma limi Gao, Ren and Shih in Gao et al., 2009a, holotype (CNU-HYM-NN2008012); (A) ventral view; (B, C) Sc stalk in forewing.
(D-G) Abrotoma robusta Gao, Ren and Shih in Gao et al., 2009a, holotype (CNU-HYM-NN2008014p/c); (D) ventral view; (E) dorsal view; (F) Sc in
forewing under alcohol; (G) Sc in forewing. (H-J) Xyelocerus diaphanus Gao, Ren and Shih in Gao et al., 2009a, holotype (CNU-HYM-NN2008011p/c);

(H) dorsal view; (I) ventral view; (J) Sc in forewing. Scale bars = 1 mm.


move_f0025
move_f0030

J.L. Zhuang et al. | Palacoworld 35 (2026) 201124 11

Sc stalk .

' Scstalk

1

Fig. 6. (A-D, F) Dahurotoma linearis Ren in Ren et al., 1995; (A) dorsal view, CNU-HYM-LB2024010; (B) ventral view, CNU-HYM-LB2024011; (C)
dorsal view, CNU-HYM-LB2024014; (D) dorsal view, CNU-HYM-LB2024012; (F) ventral view, CNU-HYM-LB2024016. (E) Dahurotoma sp., ventral
view, CNU-HYM-LB2024015. (G-L) Sc stalk in forewing. Scale bars = 1 mm (A-K, L) or 0.5 mm (I).

4.2. The presence of the Sc stalk in Blasticotomidae

The morphology of the forewing Sc stalk and Sc junc-
tion with R, though easily overlooked, is a probable phylo-
genetically informative character. Herein, we have
systematically summarized the Sc stalk of published extinct
Blasticotomidae taxa, including the new species in this
study (Table 1). Among the 17 extinct genera reported so
far, the Sc stalk is only lost in four genera, i.e., Leridatoma
Rasnitsyn and Ansorge, 2000, Undatoma Rasnitsyn, 1977,
Enspeletoma Rasnitsyn and Wedmann in Sun et al., 2024,
and Paremphytus Brues, 1908, and mainly concentrated
in subfamily Blasticotominae Thomson, 1871 (Rasnitsyn,
1977, 1990; Rasnitsyn et al., 1998; Rasnitsyn and
Ansorge, 2000; Sun et al., 2024).

Notably, the latter two genera show closer affinity with
extant blasticotomids, as evidenced by the antennae being

3-4 segmented, pterostigma semicircular, 2-Rs absent, cell
Imcu rounded anteriorly in forewing. The Sc vein clearly
underwent significant reduction during the evolution of
this lineage (Enspeletoma + Paremphytus + extant genera
Blasticotoma and Runaria). For Leridatoma, although it
possesses the typical tenthredinoid trait of a forewing with
the oblique crossvein 2r-rs meeting cell 3rm, its precise tax-
onomic placement requires further research, which is
beyond the focus of this article. Additionally, species of
Undatoma exhibit varying degrees of Sc reduction beyond
the loss of the basal stalk (Rasnitsyn, 1977, 1990).

After excluding the above genera, all remaining fossil
genera contain at least one species with a developed Sc
stalk structure. In view of the above, Sc stalk structure is
widespread among members of Blasticotomidae, which
may be an important plesiomorphy in ancient groups.
However, reduction of Sc — whether complete, partial,
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Fig. 7. Different types of transformation of forewing Sc in Blasticotomidae (modified from Sun et al., 2024). (A) Pseudoxyela heteroclita Rasnitsyn, 1968.
(B) Paradoxotoma tsaiae Gao, Ren and Shih in Gao et al., 2009a. (C) Xyelocerus diaphanus Gao, Ren and Shih in Gao et al., 2009a. (D) Aethotoma
aninomorpha Gao, Shih, Engel and Ren, 2016. (E) Aduantoma insolita Sun, Rasnitsyn, Zhuang and Shih in Sun et al., 2024. (F) Dahurotoma linearis Ren in
Ren et al., 1995. (G) Paremphytus ostentus Brues, 1908. (H) Platyotoma mirabilis n. sp. (1) Liberitoma incompleta Sun, Rasnitsyn, Zhuang and Shih in Sun

et al., 2024. Note: the Sc vein is marked in red.

or affecting only specific sections such as the fork, stalk or a
crossvein-like remnant — has occurred independently in
different groups during the evolution of the family.

4.3. A revised evolutionary transformation series in the
forewing Sc of Blasticotomidae

Integrating the revisions above with previous work (Sun
et al., 2024), the transformation of forewing Sc in Blastico-
tomidae can be categorized into three main types:

1. Reduction of Scl (Fig. 7B-D): This involves the reduc-
tion of the Scl branch, as illustrated in Fig. 7B-D. The
complete or partial loss of the Scl segment is rarely
observed and has so far been found mainly in Jurassic
blasticotomids.

2. Contraction of the Sc stalk (Fig. 7A, E-H): This is
another simplification trend unique to Blasticotomidae.
The specific form shown in Fig. 7F is particularly preva-
lent among Cretaceous representatives of this family. It
is probable that extant and Cenozoic blasticotomids
drifted from this morphological type.

3. Addition of the sc-r crossvein (Fig. 7I): This type of
addition is exceptionally rare and might be related to
the family’s noted propensity for venation variation,
similar to the additional veins occasionally observed
before 1-Rs or within cell 3r (Gao et al., 2009a, 2016;
Sun et al., 2024). Through observation, most specimens
of the genus Liberitoma deposited in CNU collections
exhibit this stable additional crossvein (sometimes asym-
metrical), while the remaining show a normal bifurcate
Sc or possess sc-r on only one wing.

5. Conclusion

In this work, we report one new genus and four new spe-
cies of Blasticotomidae — Platyotoma elongata n. gen. n.

sp., Platyotoma mirabilis n. sp., Pseudoxyela crassa n. sp.,
and Pseudoxyela lata n. sp. — from the Lower Cretaceous
Yixian Formation (~125 Ma) of northeastern China.
Through a detailed re-examination of holotypes and new
material, we revise the forewing Sc morphology of several
previously described species (Abrotoma robusta, Synapto-
toma limi, Xyelocerus diaphanus, and Dahurotoma linearis).
Our analysis reveals that the presence of a developed Sc
stalk is widespread among the Mesozoic blasticotomids
and likely represents a plesiomorphic trait for Hymenop-
tera as a whole. Furthermore, we modify the existing
framework for forewing Sc transformation, categorizing
it into three types: reduction of the Scl branch, contraction
of the Sc stalk, and the rare addition of a sc-r crossvein.
This work not only expands the taxonomic diversity of
the Mesozoic Blasticotomidae but also provides a more
solid morphological foundation for understanding wing
venation evolution within Hymenoptera.
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