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Abstract

A new genus and species of Sepulcidae, Yananphilius peizhuangensis gen. et sp. nov., are described and illustrated from
the Middle Jurassic Yan’an Formation of Yan’an City, China. The taxon is erected based on a forewing with key diagnostic
preserved. The new taxon is easily distinguishable from the other Parapamphiliinae because its long Sc vein reaches R
slightly distad 1r-rs. This discovery demonstrates the overall stability of the Parapamphiliinae diagnosis, which remained
unchanged for decades, and shows that its slight emendation allows for a better understanding of sepulcid wasps diversity
during the Jurassic. This new species is the first Sepulcidae described in a Jurassic deposit from China and the Yan’an
Formation.
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Introduction

The superfamily Cephoidea currently includes one extant family, Cephidae, and one extinct family, Sepulcidae.
Morphological evidence and some molecular analyses support Cephoidea as the sister group to Siricoidea +
[Xiphydrioidea + (Orussoidea + Apocrita)] (Sharkey et al. 2012; Malm & Nyman 2015). However, this phylogenetic
relationship remains debated. Recent molecular analyses propose an alternative topology, positioning Cephoidea as the
sister lineage to (Orussoidea+Apocrita) (e.g., Peters et al. 2017; Blaimer et al. 2024; Wutke et al. 2024).

Sepulcidae is a diverse, though not particularly abundant, group of siricomorph wasps (Rasnitsyn & Martinez-
Delclos 2000). Fossils of the family have been documented in the Triassic strata of Germany and up to the Aptian
(e.g., Barth er al. 2011; Kopylov & Rasnitsyn 2014, 2017a, b). This family was initially described from Jurassic
deposits in Karatau, Kazakhstan, and subsequently assigned to Cephoidea based on their flat, saw-like ovipositor,
establishing them as a stem group to Cephidae (Rasnitsyn 1968, 1988). Most of the family diversity comes from
compression deposits of Asia with the highest number of species described from Cretaceous deposits of Russia (https://
paleobiodb.org; accessed 19/12/2024). During the Jurassic the family is also diverse with records from Germany,
India, Kazakhstan, Kyrgyzstan, and Mongolia (Kopylov & Rasnitsyn 2017a). To date, 58 species distributed across 15
genera have been documented from Mesozoic deposits (e.g., Darling & Sharkey 1990; Rasnitsyn 1993; Rasnitsyn &
Ansorge 2000; Jattiot et al. 2011; Li et al. 2023).

Despite the relatively high number of species and the presence of Sepulcidae in most Jurassic Lagerstitten, the
family has not yet been documented in Jurassic deposits from China. This absence is particularly surprising given
the wealth of material recovered from the Daohugou Biota (Haifanggou Formation). In this study, I address this
geographical gap by describing the first Sepulcidae specimen from China. Additionally, I encourage paleoentomologists
to explore the Daohugou beds further, as they may yield additional fossils of this family.

Material and methods

A single specimen was collected from the grayish mudstones near the Peizhuang Village, Yan’an City, Shaanxi
Province, China by Prof. Diying Huang on September 30*, 2023 (locality map see Xu et al., 2023). The specimen was
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carefully prepared using a sharp knife. Photographs were taken using a digital camera attached to a Zeiss AxioZoom
V16 stereomicroscope, and a Canon EOS 5D Mark II camera with a Canon 100 mm macro lens attached. Line
drawings were made using Adobe Illustrator 2019. The specimens are stored at the Nanjing Institute of Geology and
Palaeotology, Chinese Academy of Sciences (China). Nomenclature is adapted from Rasnitsyn (1969: fig 1).

Systematic palaeontology

Order Hymenoptera Linnaeus, 1758
Superfamily Cephoidea Newman 1834
Family Sepulcidae Rasnitsyn, 1968
Subfamily Parapamphiliinae Rasnitsyn, 1968

Included genera. Micramphilius Rasnitsyn, 1993, Pamparaphilius Rasnitsyn, 1993, Parabakharius Rasnitsyn, 1993,
Parapamphilius Rasnitsyn, 1968, Shurabisca Rasnitsyn 1968, and Yananphilius gen. nov.

Emended diagnosis (modified from Rasnitsyn 1993: 81). Antennae with third antennomere enlarged. In forewing
C normally developed, Sc either short or long, free, pressed to R, without anterior branch or, more often, absent. 1-Rs
usually subvertical, less often oblique. M+Cu more or less S-shaped, sometimes distal bend weakly expressed, then
dimensions are very small, 1r-rs of variable length (sometimes reduced or even absent). One crossvein mcu-a often
developed before M+Cu fork. Cell 1mcu small, not sharply expanded to apex, always with distinct bend of Cu at level
cu-a crossvein, the latter near middle, less often far distad middle of cell, in this case Cu is also curved basally or
transverse. Ovipositor not or only slightly protruding beyond apex of abdomen.

Yananphilius gen. nov. (Fig. 1)
urn:lsid:zoobank.org:act: CBDEFE63-099B-4F38-A9AF-1CE9E3658944

Type species. Yananphilius peizhuangensis sp. nov.

Diagnosis. Forewing large, at least 2cm long; Sc developed, reaching R slightly distad 1r-rs; pterostigma
sclerotized basally; 1-Rs subvertical to R; M+Cu distinctly curved in distal half; 1-M angled with M+Cu (but not
as strongly as in Shurabisca); 2-M aligned with Rs+M; 2m-cu present; M with a free end; 2r-rs oblique, longer than
Ir-rs and longer than pterostigma width; 2rs-m slightly proximal to 2r-rs; 1r-rs developed (i.e., not extremely short
or reduced to a minute vein as in Pamparaphilius vitimicus); Cu distinctly angled at level of cu-a; cu-a located near
middle of cell Imcu; stem of mcu-a present.

Remarks. The new genus differs from Micramphilius in having a Sc well-developed (vs., absent in Micramphilius),
a subvertical 1-Rs (vs., oblique), 1r-rs present (vs., absent), a strong distal bend of M+Cu (vs., weak), mcu-a present
(vs., absent), cu-a not at right angle with Cu (vs., often at or nearly at right angle with Cu), 2m-cu present (vs., Cu+A
smoothly passing to M, and M lacking a free end) (Rasnitsyn 1993: 85). It differs from Pamparaphilius because of
its larger size (forewing more than 20 mm long vs. about 6—8 mm long in Pamparaphilius), partially sclerotized
pterostigma (vs., not sclerotized), cu-a located near the middle of the cell 1mcu (vs. far distad middle), one mcu-a
crossvein present (vs., absent) (Rasnitsyn 1993: 84). It differs from Parabakharius by its comparatively larger size
(forewing about 2.5 mm long in Parabakharius vs. about 21.7 mm long in the new specimen), its forewing with
Sc developed (vs. not developed in Parabakharius), its 1-Rs subvertical (vs., oblique), its 1-M long (vs., short), its
crossveins r-rs and rs-m are well-defined (vs., faint or absent), and its M+Cu that is not extremely sharply bent basally
(vs., sharply bent) (Rasnitsyn 1993: 82). The new specimen differs from Parapamphilius at least because of its 2r-rs
much longer than 1r-rs (vs., shorter or of similar width in Parapamphilius), and longer than pterostigma width (vs.,
shorter than pterostigma width) (Rasnitsyn 1993: fig 5). Lastly, it differs from Shurabisca at least because its 1-M
does not deviate sharply from M+Cu (vs., the opposite in Shurabisca), and its Sc is developed (vs., not developed)
(Rasnitsyn 1968).

Etymology. The genus name is a combination of the name of Yanan Formation and of the genus name Pamphilius
Latreille, 1802.
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Figure 1. Yananphilius peizhuangensis gen. et sp. nov. holotype NIGP206614. A, Distal part of the forewing; B, Basal part of the

2 mm

forewing; C, Interpretative wing drawing with names of veins and cell labeled.

Yananphilius peizhaungensis sp. nov.
urn:lsid:zoobank.org:act:95BF55FD-30A8-473E-818F-125455F6E49C

Material. Holotype, NIGP206614, forewing (Fig. 1), divided into two pieces, part and counterpart which partly
overlapped, with apex and posterior parts of the wing missing.

Etymology. The specific epithet is after the fossil locality “Peizhuang”.

Diagnosis. As for the genus (vide supra).

Type locality and horizon. A locality near the Peizhuang Village, Yan’an City, Shaanxi Province, China; Middle
Jurassic Yan’an Formation.

Description. Forewing, as preserved, about 21.7 mm long and 8.7 mm wide. Costal space wider than subcostal
space; Sc long, thinner than C or R; pterostigma much longer (about 5.95 mm) than wide (about 1.35 mm), triangular,
partially sclerotized; M+Cu straight basally, sharply bent distad mcu-a (angle about 150°); 1-M slightly about 0.67%
as long as 1-Rs, both veins arched; cell 1r pentagonal, about 1.75x longer than wide; Rs+M short, shorter than 1-Rs;
2-Rs located slightly anteriad 1mcu cell midlength, strongly curved; 1r-rs much shorter than 2r-rs, subvertical to R; cell
2r quadrilateral, about 2.35x longer than wide; 2r-rs about twice as long as 1r-rs, slightly oblique, originating slightly
distad pterostigma midlength, reaching Rs slightly distad 2rs-m; 3-Rs about as long as 3-M slightly gently curved; 2-M
longer than Rs+M; cell 2rm thinnest along 2-Rs, about 3.3% longer than wide; M abscissae from 2 to 5 nearly aligned;
2rs-m and 3rs-m present; cell 3rm rectangular, about twice as long as wide; 1-Cu slightly longer than 1-Rs, forming
an obtuse angle with M+Cu (about 118°), and 2-Cu (about 141°); cell Imcu hexagonal, about 1.55% longer than wide;
2-Cu about as long as 1-Cu; 1m-cu well-developed, slightly curved, longer than 1-Rs, shorter than 3-Cu; cell 2mcu
pentagonal, about 2.33x longer than wide; 3-Cu about half 4-Cu length; 2m-cu zigzagged (likely due to deformation),
reaching M distad 2rs-m, about 1.84x% as long as Im-cu; 1cu-a and 2cu-a present as stems; free M and Cu present; anal
vein not preserved.
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Discussion

The wing venation of the new specimen superficially resembles that of certain pamphilioid wasps but lacks several key
features of the latter superfamily. Notably, the forewing does not have a Sc1 and Sc2 (vs., both of which are present in
most pamphilioid wasps). Additionally, 1-Rs is about as long as 1-M (vs., shorter in most pamphilioids) (e.g., Zhuang
et al. 2023). Jurassic-period families with similar forewing venation, the Sepulcidae stand out. Sepulcidae, considered
the stem group of Cephidae (Rasnitsyn 1968, 1988), include five subfamilies: Ghilarellinae, Parapamphiliinae,
Sepulcinae, Trematothoracinae, and Xyelulinae.

The new specimen cannot be assigned to Ghilarellinae due to the presence of Sc (absent in Ghilarellinae), a long
1-Rs (vs., short), a distinctly curved M+Cu (vs., straight), and a small 1mcu cell (vs., large) (Li et al. 2024). Similarly,
it does not belong to Trematothoracinae because of its unique forewing venation: 1-Rs is subvertical to R (vs., oblique
in Trematothoracinae), M+Cu is strongly curved (vs., slightly curved basally and then straight), and cell 1r is much
smaller. Moreover, the specimen features a long Sc running parallel to R and merging distally (vs., a short Sc, often
subvertical to R near 1-Rs in Trematothoracinae) (e.g., Kopylov & Rasnitsyn 2017a; Jouault & Nel 2021).

The specimen also cannot be attributed to Sepulcinae, as it has a well-developed Sc vein (vs., absent in Sepulcinae),
a 1-Rs that is not oblique (vs., oblique), and an M+Cu with a mcu-a stem (vs., absent). Additionally, the cu-a vein is
located in the middle of the Imcu cell (vs. far behind the middle in Sepulcinae) (Rasnitsyn 1993). Similarly, it cannot
be assigned to Xyelulinae, which lack an Sc vein in the forewing (vs., present), have a long and oblique 1-Rs (vs., short
and perpendicular to R), and an M+Cu that is not strongly arcuate (vs., strongly arcuate). However, the specimen shares
one feature with Xyelulinae: a cu-a crossvein near the middle of cell Imcu (Rasnitsyn 1993).

The wing venation of the new specimen strongly resembles that of Parapamphiliinae. Rasnitsyn (1993) described
diagnostic features of this subfamily’s forewing venation, which include (terminology adapted): in forewing C normally
developed; Sc short, free, pressed to R, without anterior branch or, more often, absent; first segment of Rs (=1-Rs)
usually subvertical, less often oblique; M+Cu more or less S-shaped, sometimes distal bend weakly expressed, then
dimensions are very small, transverse mcu-a very weak or absent; additional cu-a often developed basal to fork M+Cu;
cell Imcu small, not sharply expanded towards apex, always with distinct bend of Cu where cu-a enters, the latter near
the middle, less often far behind the middle of the cell, in which case Cu is also curved basal to transverse. The wing
venation of the new specimen aligns with these characteristics, except for the unusually long Sc vein, which suggests
it represents a new taxon within Parapamphiliinae.

Using Rasnitsyn’s (1993) key to Parapamphiliinae genera, the new specimen keys out to Parapamphilius
Rasnitsyn, 1968 or Pamparaphilius Rasnitsyn, 1993 because of its forewing with 1-M almost continues the direction
of M+Cu and Sc is developed; the forewing is longer than 5 mm, with Sc developed, Ir-rs is distinct, the base of Rs is
subvertical, 2m-cu is connected to Cu at an angle, and Cu is slightly curved at cu-a. Among these, the specimen more
closely resembles Parapamphilius Rasnitsyn, 1968 because of its pterostigma thicker at the base, the presence of a cu-
a near the middle of the cell 1mcu, and the presence of a crossvein mcu-a (Rasnitsyn, 1993: fig 5). However, it would
differ from the latter because its 2r-rs is much longer than 1r-rs (vs. shorter or of similar width in Parapamphilius), and
longer than pterostigma width (vs. shorter than pterostigma width) (Rasnitsyn 1993: fig 5). Similarly, it shares with
Pamparaphilius a crossvein 2r-rs longer than Ir-rs, and longer than the cross-section of the pterostigma, but differs
from the latter because of its pterostigma thickened at the base (vs., not thickened in Pamparaphilius), the presence of a
cu-a at the level of the middle of cell Imcu (vs., behind the middle of the cell 1mcu), and the presence of an additional
mcu-a stem (vs., absent) (Rasnitsyn 1993: fig 6-7).

Recently, Pamparaphilius khasurtensis Kopylov & Rasnitsyn, 2017, described from the Aptian Khasurty locality,
displayed aberrant venation, illustrating the potential for abnormal wing patterns in these wasps (Kopylov & Rasnitsyn
2017b). In the case of the new specimen, the distinct and long Sc vein is unlikely to be an aberration and justifies
the creation of a new genus. This decision preserves the diagnostic value of previously established characters for
distinguishing Parapamphiliinae genera while accommodating the unique wing venation of the new taxon.
Yananphilius peizhuangensis gen. et sp. nov. is the first Sepulcidae species reported from the Middle Jurassic Yan’an
Formation in the Ordos Basin. This discovery increases our understanding of the diversity of the Parapamphiliinae
during the Jurassic period.
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