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ABSTRACT

Christophus myanmarensis gen. et sp. nov., Christophus ohmkuhnlei gen. et sp. nov., and Mintara parva gen.
et sp. nov., three new species and two new genera of belytine wasps (Diapriidae: Belytinae) are described and
figured from males preserved in mid-Cretaceous Kachin (Burmese) amber. These new fossils enrich the fossil
record of Cretaceous diapriids, summarized here, demonstrating the diversity of the family before the K/Pg

extinction and suggesting an older origin for the family.
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1. Introduction

The Diapriidae is a speciose family of small parasitoid wasps with more than 2,000 extant valid species (John-
son et al., 2021), which may correspond to half of the estimated diversity (~4,500 sp.; Johnson, 1992). The
biology of most diapriid species is unknown even if some species are assumed to be primarily endoparasitoid

on Diptera or Coleoptera or Hymenoptera (Loiacono, 1987; Masner, 1993). The diapriid’s representatives are
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widely distributed and more abundant in the southern hemisphere even if their diversity is clearly underesti-
mated in all the ecozones.

The family Diapriidae is traditionally divided into the four subfamilies Ambositrinae, Belytinae, Di-
apriinae, and Ismarinae. Six characters allow quick recognition of diapriid wasps: antennae inserted apically
on a shelf, elongate scape, male with antennomeres 3 and/or 4 modified, fore wing without clearly defined
stigma and with at most three closed cells, hind wing with at most one closed cell, tubular petiole (Masner,
1993). The monophyly of Diapriidae excluding Ismarus Haliday, 1835 is well supported by the characters
‘third maxillary palpomere enlarged and broader than the following palpomere, transverse carina on the pro-
notum absent, lateroventral corners of the pronotum with medial inflexions abutting mesopleuron, prophragma
of the mesonotum not subdivided by split, distinct ridge ventral to propodeal spiracle on the metapleuron,
metaphragma and metapleural apodeme fused’ (Sharkey et al., 2012). These last authors have raised the Is-
marinae to family-level, a systematic change followed in several recent papers. The phylogenetic relationships
and the position of the Diapriidae among the Proctotrupoidea sensu lato are not resolved, because of the prob-
able paraphyly of the superfamily (Konigsmann, 1978; Rasnitsyn, 1988; Sharkey, 2007; Klopfstein et al.,
2013; Peters et al., 2017). Depending on the method and the dataset, different sister-lineages are retrieved:
morphological and molecular analyses suggest respectively Cynipoidea (Rasnitsyn, 1988: Sharkey and Roy,
2002; Vilhelmsen et al., 2010) and (Chalcidoidea + Platygastroidea) (Castro and Dowton, 2006; Heraty et al.,
2011; Klopfstein et al., 2013; Peters et al., 2017) as sister lineages of the Diaprioidea complex (i.e. Diapriidae
+ Monomachidae + Maamingidae + fSpathiopterygidae). Sharkey et al. (2012) characterized this group with
the synapomorphies ‘subantennal shelf present, ventral transverse carina on the metapleuron absent or weakly
developed’ (Sharkey et al., 2012)Recently, Rasnitsyn and Ohm-Kiihnle (2020) proposed a redefinition of the
Diaprioidea (Diapriidae + Ismaridae + fSpathiopterygidae), supported by the synapomorphies ‘long scape,
oligomerous antenna, presence of specialized petiolar segment and metasomal apex tightly closed at rest’, and
included in the higher informal group Microprocta.

The subfamily Belytinae is, by morphological and biological aspects, assumed to be the subfamily
which diverged the earlier within the Diapriidae (Masner, 1993). The fore wing venation with three closed cells

is considered to be plesiomorphic (Quadros and Brandédo, 2017) and the search for hosts reflects the biological



groundplan of the family (endoparasitism on Diptera larvae; Masner, 1993). However, as for the Diapriidae,
not so much is known about the specific hosts. Currently, 54 genera and almost 700 valid species are com-
prised within the Belytinae (Johnson et al., 2021), which are cosmopolite and often associated to wet and
shady environments (Quadros and Branddo, 2017).To date, around sixty fossils of Diapriidae have been doc-
umented (see detailed list in Perrichot and Nel, 2008: Appendix 1; and a summary of the posterior discoveries
in Jouault and Nel, 2020), most of them being identified at the genus, subfamily or even family-level only.
Among this sparse fossil record, only 26 species have been described, meaning that numerous new species
are to be expected in the case of a focused detailed study on the family.

In the fossil record, the subfamilies Belytinae and Diapriinae are the most encountered and seem to be
the most abundant and diversified whereas the Ambositrinae and the Ismarinae are both only known by two
specimens. Most of the diapriid fossil record comes from Cenozoic deposits, especially the Eocene Baltic
amber and the latest Eocene — earliest Oligocene from the Isle of Wight, while the Cretaceous diapriids are
rare (Perrichot and Nel, 2008). Cretaceous belytines are known by two species, Protobelyta monsirei Jouault
and Nel, 2020 (in Jouault et al., 2020) from Albian Hkamti amber, and Gaugainia electrogallica Perrichot
and Nel, 2008 from Albian French amber; ismarines are known by Cretapria tsudakai Fujiyama, 1994 from
Aptian Choshi amber (Fujiyama, 1994) as the oldest described fossil of the family, and another undetermined
specimen from Cenomanian French amber (Schllter, 1978). One undetermined diapriine is mentioned from
Cenomanian Taimyr amber (Zherikin and Sukatcheva, 1973) and other representatives of the family are
known from Campanian Canadian amber (Schliiter, 1978), Turonian Timmerdyakh amber (Rasnitsyn, 1980),
Cenomanian French amber (Lak and Nel, 2009), and Albian Pefiacerrada amber (Iberopria perialla Engel,
Ortega-Blanco and Delclos, 2013 in Engel et al., 2013). The recent molecular phylogenetic analyses assumed
that the family probably diverged at the beginning of the Jurassic (Castro and Dowton, 2006; Peters et al.,
2017), and diversified after the Cretaceous-Paleocene crisis (Rasnitsyn, 2002). However, it appears that a true
diversity already existed during the Cretaceous, as is suggested by recent discoveries from Hkamti amber
(Jouault et al., 2020).

Here, we report and describe three new species belonging to two new genera in Burmese amber and

we provide a summary of the Cretaceous Diapriidae (Table 1).



2. Material and methods

The present study is based on four fossil individuals fossilized in two amber pieces from the deposits of Noije
Bum in the Hukawng Valley (26° 29’ N, 96° 35" E), Kachin State, northern Myanmar (see detailed map in
Grimaldi and Ross, 2017: fig. 2). Radiometric data and taphonomic analysis of pholadids established an Early
Cenomanian age (98.79 £ 0.62 Ma) for Kachin amber, based on zircons from volcanic clasts found within the
amber-bearing sediments (Shi et al., 2012; Smith and Ross, 2017). Some ammonites found in the amber-
bearing bed and within amber corroborate a late Albian — early Cenomanian age (Cruickshank and Ko, 2003;
Yuetal., 2019).

One piece containing three individuals was kindly donated to the Geology Department and Museum
of the University of Rennes, France (IGR), by Dr. Christoph Ohm-Kiihnle (Herrenberg, Germany). The other
piece was accessed by one of us (C.J.). The material is deposited in the amber collection of the IGR and
summarized in Table 2. Both amber pieces were trimmed and polished using thin silicon carbide papers on a
Buehler Metaserv 3000 polishing machine to optimize the views of the specimens. The specimens were ex-
amined and photographed with a Nikon SMZ25 with an attached Nikon D800 camera or a Leica MZ APO
with an attached Canon EOS 5D Mark Il camera. Images taken with the Nikon D800 camera have been en-
hanced using Capture NXD software. All images are digitally stacked photomicrographic composites of sev-
eral individual focal planes, which were obtained using HeliconFocus 6.7. The figures were composed with
Adobe Illustrator CC2019 and Photoshop CC2019 softwares. The description of the characters follows the
nomenclature of Nixon (1957).

Published work and nomenclatural acts are registered in ZooBank (http://www.zoobank.org/, last ac-
cess: 10 September 2021), with the following LSID (reference): urn:lIsid:zoobank.org:pub:5C80141B-A6CF-

43EE-9A9F-44314387CE20

3. Systematic paleontology

Superfamily Proctotrupoidea Latreille, 1802



Family Diapriidae Haliday, 1833

Subfamily Belytinae Forster, 1856

Christophus gen. nov.

urn:lsid:zoobank.org:act:216D54F4-BEEA-4150-A48F-131513686F56

Etymology: The genus name is a patronym honoring Dr. Christoph Ohm-Kdhnle, who generously donated the
specimen to the IGR. Gender masculine.

Diagnosis (Male). Minute size (< 2 mm); head short, ovoid in lateral view; eye glabrous; 14 antennomeres,
scape shorter than pedicel + flagellomere 1 combined length, inner portion of apical circumference of scape
forming a short teeth covering base of pedicel, flagellomeres cylindrical but not elongate, always longer than
wide, flagellomere 1 distinctly emarginate, flagellomere 12 the longest; mesosoma shorter than metasoma;
mesoscutum smooth, with apparent notauli; petiole short and narrow, three to five times longer than wide;
gaster suboval with sternum 2 and tergum 2 the longest; fore wing with radial cell closed, marginalis swollen
and short, as long as r-rs, postmarginalis extending far beyond radial cell, almost reaching wing tip; hind wing

with three distal hamuli.

Christophus myanmarensis sp. nov.

(Figs. 1, 2.A)

urn:lsid:zoobank.org:act:095C1E4C-7396-4ADF-AADC-499405A22E89

Etymology: The species name refers to the Myanmar origin of the amber piece containing the holotype. The
specific epithet is to be treated as an adjective.

Material studied. Holotype IGR.BU-017d (a male in a piece of amber measuring 19 x 11 x 4 mm) housed in
the Geological Department and Museum (IGR) of the University of Rennes, France.

Type locality: Noije Bum Hill, Hukawng Valley, Kachin State, Myanmar.

Type horizon: upper Albian to lower Cenomanian, mid-Cretaceous.

Diagnosis. Flagellomere 1 shorter than pedicel (Fig. 1.B); fore wing with radial cell reduced in length, as long

as wide, anterior segment of Rs nebulous to inconspicuous, directed toward anal margin; hind wing with basal



cell closed (Figs. 1.A, 2.A); hind basitarsomere 1.3 times shorter than the length of three following tarsomeres
combined (Figs. 1.A).
Description. Minute size; melanic. Head hypognathous, oval in lateral view, reduced in length, compound
eyes rounded, not covering head length; mandibles not forming a beak; antennae inserted on a shelf, antennal
sockets protruding, separated by a deep cleft, scape as long as pedicel + flagellomere 1 combined, inner portion
of apical circumference of scape raised to cover base of pedicel, pedicel pear-shaped, 12 cylindrical flagello-
meres, all distinctly longer than wide, flagellomere 1 emarginate on its anterior third, widen at base of emar-
gination, flagellomere 2 slightly longer than following flagellomeres 3-11, F3-11 shorter and subequal in
length, apical flagellomere ovoid (antennomeres length, in mm: P-0.069, F1-0.073, F2-0.062, F3-0.059, F4-
0.062, F5-0.061, F6-0.073, F7-0.069, F8-0.063, F9-0.069, F10-0.073, F11-0.067, F12-0.094).

Mesosoma elongate, narrow, slightly pubescent; mesoscutum large with notauli; pronotum visible in
dorsal view; epomia distinct; propodeum with longitudinal ridges. Fore wing hyaline, covered with mi-
crotriches, rounded, shorter than body, C, Sc+R, M+Cu, basalis, marginalis, postmarginalis, r-rs and Rs pig-
mented, C and Sc+R separated from marginalis, marginalis short, postmarginalis extending far beyond radial
cell, almost three times longer, radial cell triangular, very reduced in length, Rs closing radial cell, fading
anteriorly to r-rs toward anal margin, M inconspicuous, Cu nebulous; hind wing narrow, bordered with long
setae, C pigmented with tree long hamuli at its apex, basal cell closed. Legs slender, not very pubescent; tibial
spur formula 1-2-2; tibias and first tarsomeres bearing erect setae on margin; hind basitarsomere shorter than
the length of the three following tarsomeres combined; tarsal claws simple.

Metasoma. Petiole narrow and short; gaster suboval, tightening at apex; sternum 2 and tergum 2 the
longest.
Measurements (in mm). Body length 1.451; head length 0.182; antenna length 1.019; scape length 0.134; scape
width 0.022; mesosoma length 0.604; fore wing length 1.047; petiole length 0.119; petiole width 0.027; total

metasoma length 0.672.

Christophus ohmkuhnlei sp. nov.

(Figs. 2.B, 3)



urn:lsid:zoobank.org:act:0550D253-51DF-4E42-8C74-0FAFE2D77DED

Etymology: Named after Christoph Ohm-Kiihnle. The specific epithet is to be treated as a noun in a genitive
case.

Material studied. Holotype male IGR.BU-017a; paratypes male IGR.BU-017b, IGR.BU-017c (in the same
piece of amber measuring 19 x 11 x 4 mm) housed in the Geological Department and Museum (IGR) of the
University of Rennes, France.

Type locality: Noije Bum Hill, Hukawng Valley, Kachin State, Myanmar.

Type horizon: upper Albian to lower Cenomanian, mid-Cretaceous.

Diagnosis. Pedicel shorter than flagellomere 1 (Figs. 3.A-C, 3.E); radial cell elongate, anterior segment of Rs
directed toward wing base and conspicuous; hind wing with basal cell opened (Fig. 2.B); hind basitarsomere
as long as the length of the three following tarsomeres combined (Figs. 1.B, 1.E).

Description. Minute size; melanic. Head short, hypognathous, ovoid in lateral view; eye almond-shaped, gla-
brous, not covering head length; mandibles simple, slightly crossing at tip; 14 antennomeres, with short hairs,
inserted on a transverse shelf, antennal sockets facing upwards, scape as long as pedicel + first flagellomere
length combined, inner portion of apical circumference of scape raised to form an angular projection, pedicel
bulbous, flagellomere 1 the second longest, cylindrical, twice longer than wide, deeply but shortly emarginate
at the base, flagellomere 2-11 shorter but subequal in length, apical flagellomere tapering toward apex, longer
than flagellomere 1 (antennomeres length of the holotype, in mm: P-0.097, F1-0.110, F2-0.091, F3-0.078, F4-
0.083, F5-0.079, F6-0.087, F7-0.087, F8-0.083, F9-0.84, F10-0.088, F11-0.086, F12-0.134).

Mesosoma shorter than metasoma; mesoscutum as wide as large, smooth, with deep slightly conver-
gent notauli, not meeting, mesoscutum posterior margin straight; scutellum oval, wider than long without
foveae; pronotum not elongate, epomia forming a distinct keel between propodeal shoulder and front coxa;
meso and meta-pleuron minutely shagreened; propodeum with longitudinal ridges, median keel not forked.
Fore wing homogeneously micropubescent, without infumate patterns, extending beyond metasoma, C, Sc+R,
M+Cu, basalis, marginalis, postmarginalis, r-rs and Rs pigmented, C and Sc+R separated from marginalis,
marginalis shorter than its distance from basalis, swollen, postmarginalis twice longer than radial cell, Rs

closing radial cell, directed in straight line toward base of the wing; M nebulous but visible to the wing tip;



Cu nebulous, slightly arched; hind wing reduced, hyaline, C strongly pigmented on two thirds of wing with
three hamuli on its apex, basal cell not closed. Legs slender, hind pair being just slightly wider; tibial spur
formula 1-2-2; tibias and first tarsomeres bearing erect setae; meta basitarsomere as long as the length of the
three following tarsomeres combined; tarsal claws simple.

Metasoma. Petiole strongly narrowed and short, sculpture indistinct; gaster ovoid, enlarged, dorsoven-
trally flattened, glabrous; tergum 2 the longest, 1.5 times longer than other tergites combined, sternum 2 the
longest, half-length of gaster; genitalia externalized.

Measurements (in mm; paratypes IGR.BU-017b, IGR.BU-017c when measurable in brackets, ‘?” indicates
unmeasurable data). Body length 1.690 (1.910; 1.065); head length 0.254 (0.266; 0.151); antenna length 1.342
(1.353; 0.953); scape length 0.149 (0.153; 0.134); scape width 0.029 (0.032; 0.026); mesosoma length 0.680
(0.726; 0.422); fore wing length 1.391 (1.657; ?); petiole length 0.131 (0.146; 0.094); petiole width 0.031

(0.035; 0.026); total mesosoma length 0.764 (0.909; 0.512).

Mintara gen. nov.

urn:lsid:zoobank.org:act:136B7BCA-434C-48E7-B4BB-0A8B46BAE859

Etymology. The Mintara is one of the 37 nat spirit, a deity of the Burmese pantheon. Gender feminine.
Diagnosis (Male). Minute size (< 2 mm). Head hypognathous; eye without pilosity; antennae inserted on a
shelf (reduced), 14 antennomeres, scape unarmed, six times longer than wide, pedicel bulbous, flagellomeres
cylindrical, not clubbed, marked emargination on the anterior quarter of F1, F2 longest flagellomere, following
ones decreasing in size, except apical flagellomere longer than preceding one (Figs. 4.A, B); mesosoma shorter
than metasoma; petiole convex with both extremity wider, twice longer than its middle height; gaster
subovoid, not flattened; tergum 2 the longest, half-length of gaster; each tergite and sternite separated by a
groove; sternum 2 the longest (Fig. 4.C); marginalis short, postmarginalis present on half-length of radial cell,
radial cell reduced in length, closed by Rs in straight line from middle to anterior margin of wing (Fig. 5); legs

slender; meta femora stouter than pro- and meso femora; row of erected setae on metatibia (Fig. 4.A).

Mintara parva sp. nov.



(Figs 4-5)
urn:lsid:zoobank.org:act:297D2E73-7544-44D1-860C-8179DEC44912
Etymology: The specific epithet derivates from the latin word parvus, meaning small, it refers to the tiny size
of the species, and is to be treated as an adjective.
Material studied. Holotype IGR.BU-026 (a male in a piece of amber measuring 5 x 4 x 1 mm) housed in the
Geological Department and Museum (IGR) of the University of Rennes, France.
Type locality: Noije Bum Hill, Hukawng Valley, Kachin State, Myanmar.
Type horizon: upper Albian to lower Cenomanian, mid-Cretaceous.
Diagnosis. As for genus.
Description. Minute size. Head hypognathous, subtriangular in frontal view; compound eye large and without
pilosity; mandibles just slightly crossing at tips, not forming a beak; 14 antennomeres, covered with short
setae, inserted on a slightly protruding transverse shelf, scape unarmed at least six times longer (0.110 mm)
than wide (0.018), pedicel bulbous, wider at apex, as long as first flagellomere, flagellomeres not clubbed,
longer than wide, cylindrical, F1 with emargination strongly marked on its anterior quarter (sex-segment), F2
longest flagellomere, F3-F11 slightly decreasing in length toward apex, apical flagellomere conoid, second
longest (lengths of antennomeres, in mm: P-0.066, F1-0.062, F2-0.086, F3-0.078, F4-0.074, F5-0.066, F6-
0.066, F7-0.062, F8-0.064, F9-0.064, F10-0.062, F11-0.056, F12-0.084).

Mesosoma shorter than metasoma, twice as long as high; epomia not distinct, probably absent. Fore
wing hyaline, almost as long as body, covered with homogeneous micropubescence and bordered by setae; C,
Sc+R, M+Cu, distal segment of Rs, basalis, marginalis, postmarginalis and r-rs tubular; basalis connected to
Sc+R and M+Cu , Sc+R and C separated from marginalis, marginalis slightly thickened to form a stigma,
much shorter than its distance from basalis, postmarginalis projecting just a little after stigma, hardly longer
than r-rs, r-rs short, extending obliquely from stigma to Rs, Rs in straight line from middle to anterior margin
of wing, just notched at intersection with r-rs, Cu pigmented on a segment as long as distance between mar-

ginalis and basalis, directed toward posterior wing margin, then arched and disappearing toward margin; radial



cell closed, triangular, reduced in length; basal cell closed; costal cell opened. Legs slender with sparse pu-
bescence; no false spurs on fore tibia; hind femur stouter than fore and mid ones; row of erect setae on hind
tibia; basitarsomere as long as the length of the three following tarsomeres combined; tarsal claws simple.
Metasoma. Petiole hardly twice as long as its middle height, convex with both extremities wider, bear-
ing numerous longitudinal carina; gaster subovoid, not flattened, each segment easily distinct from one an-
other; tergum 2 the longest, reaching half-length of gaster, roughly four times longer than tergum 3, following
tergites 4-5-6-7 nearly of same lengths; each tergite and sternite separated by a groove; sternum 2 the longest,
more than half-length of gaster; hypopygium flattened; genitalia slightly externalized.
Measurements (in mm). Body length 1.283; head length 0.223; head height 0.278; antenna length 1.119; scape
length 0.221; scape width 0.036; mesoma length 0.483; mesosoma height 0.243; fore wing length 1.139; pet-

iole length 0.140; petiole height 0.061; total metasoma length 0.578; metasoma height 0.178.

4. Discussion

Despite different conceptions of the Diaprioidea, the synapomorphies respectively proposed by Rasnitsyn and
Ohm-Kiihnle (2020) and Sharkey et al. (2012) and listed in introduction can all be observed in Christophus
gen. nov. and Mintara gen. nov. Sharkey et al. (2012) recognized four families within the Diaprioidea com-
plex: Diapriidae (including Ismarinae), Maamingidae, Monomachidae and Engel et al. (2013) added the ex-
tinct family Spathiopterygidae whereas Rasnitsyn and Ohm-Kiihnle (2020) only recognize Diapriidae, Ismari-
dae and Spathiopterygidae. Christophus gen. nov. and Mintara gen. nov. can be excluded from the Spathi-
opterygidae because these genera have a much more complete fore wing venation (at least with the veins C
and Sc complete and absence of defined cells; Engel et al., 2013). Both can be excluded as well from the
Maamingidae because the representatives of the family possess an highly reduced petiole-like first metasomal
segment that is present in our specimens, and 12 antennomeres without emargination in males (Early et al.,
2001). Christophus gen. nov. and Mintara gen. nov. differ from the Monomachidae by displaying a shorter
and stouter mesosoma than the representatives of this family (Johnson and Musetti, 2012). Among the six
apomorphic characters states defining the Diapriidae (Sharkey et al., 2012) and mentioned afore, Christophus

gen. nov. and Mintara gen. nov. have the third maxillary palpomere enlarged and triangular, broader than the



following palpomere, the longitudinal ridge of metapleuron ventral to propodeal present and the absence of
pronotal transverse carina. All these characters ensure the placement of both new genera in the family Diapri-
idae (+ Ismarinae). Other characters proposed for extant Diapriidae cannot be observed on amber-preserved
specimens.

The second metasomal tergite and sternite the longest would assign Christophus gen. nov. and Mintara
gen. nov. either in the Diapriinae or the Belytinae, excluding the Ambositrinae and the Ismarinae (Masner,
1993). But males Diapriinae rarely possess 14 antennomeres (exceptions in van de Kamp et al. (2018): Xeno-
morphia Krogmann, van de Kamp and Schwermann, 2018 (in van de Kamp et al., 2018); Oglobin (1959):
Xenismarus Oglobin, 1959; Masner and Garcia (2002): Chilomicrus Masner and Garcia, 2002) and when they
do, the modified flagellomere is always the second, never the first. Therefore, Christophus gen. nov. and
Mintara gen. nov. are placed within the subfamily Belytinae.

Following the key to the European genera of Nixon (1957), Christophus myanmarensis gen. et sp. nov.
and Christophus ohmkuhnlei gen. et sp. nov. key out near Pantoclis Forster, 1856. However, they differ from
this genus in having a narrower petiole, much longer than wide (Hou et al., 2016). The diagnostic characters
of Christophus gen. nov. are the length of the postmarginalis, that is two to three times longer than the radial
cell and the very narrow petiole (Figs. 1.C, 2, 3.D). Extant genera that possess a similar configuration of the
fore wing differ from Christophus gen. nov. as follow: Cinelaptus Nixon, 1957 has the radial cell shorter and
narrower, the marginalis longer and the epomia absent (Nixon, 1957); Belyta Forster, 1856 has the radial cell
not conspicuously closed (Nixon, 1957); Gladicauda Early, 1980 has the marginalis very long (Early, 1980).
Among the Cretaceous described diapriid wasps, Christophus gen. nov. differs from Gaugainia Perrichot and
Nel, 2008, described from a female specimen, in having the eyes without pilosity, the gaster oval and dorso-
ventrally flattened rather than ellipsoidal and a narrower petiole (Perrichot and Nel, 2008); from Protobelyta
Jouault and Nel, 2020, described from a female specimen, in having the postmarginalis extending beyond the
radial cell, the r-rs more developed, a narrower petiole and the presence of erect setae on the hind legs (Jouault
et al., 2020); from Iberopria Engel, Ortega-Blanco and Delclos, 2013, described from a male specimen, in
having a closed radial cell, a narrower petiole and more elongate flagellomeres (Engel et al., 2013). The similar

fore wing venation (Fig. 2), the general shape of the body, the small apical projection on the scape (Figs. 1.B,



3.C), the size of the petiole lead us to consider Christophus myanmarensis gen. et sp. nov. and Christophus
ohmkuhnlei gen. et sp. nov. as belonging to one same genus. Their diagnostic features are the relative lengths
of the pedicel compared to the first flagellomere and of the metatarsomeres, the shape of the radial cell and
the hind wing venation. The first three characters are clearly not sufficient to place Christophus myanmarensis
gen. et sp. nov. and Christophus ohmkuhnlei gen. et sp. nov. in two separate genera. However, the presence
of a closed basal cell on the hind wing of Christophus myanmarensis gen. et sp. nov. whereas it is opened in
Christophus ohmkuhnlei gen. et sp. nov., is more dubious: this character is often used to separate extant genera
as a diagnostic trait. However, the numerous features shared by Christophus myanmarensis gen. et sp. nov.
and Christophus ohmkuhnlei gen. et sp. nov. and listed above on their respective descriptions are preponder-
ant. Furthermore, we cannot confidently ensure that the basal cell is closed on our specimens of Christophus
ohmkuhnlei gen. et sp. nov. as the venation, if slight, can fade during the embedding process. Thus, supple-
mentary material of both Christophus myanmarensis gen. et sp. nov. and Christophus ohmkuhnlei gen. et sp.
nov. would be helpful to confirm or infirm our attribution.

Using Nixon’s (1957) key, Mintara parva gen. et sp. nov. keys out between Acropiesta Forster, 1856
and Aclista Forster, 1856. However, it does not match this identification because of the mesoscutum not pu-
bescent, the epomia not distinct, the cleft inter-antennal sockets (Aclista) and the gaster oval, the apical tergite
not upturned, the stouter shape of the body (Acropiesta). Following the key of Diapriidae (http://ww.di-
apriid.org/public/site/diapriid/jome), Mintara parva gen. et sp. nov. keys out near Acropiesta and Pantoclis.
However, Mintara parva gen. et sp. nov. differs from Pantoclis in having the petiole convex and longer and
F1 shorter than F2 (Hou et al., 2016).0ther genera not listed by Nixon (1957) or described later but listed by
Johnson (1992), differ from Mintara parva gen. et sp. nov. as follows: Stylaclista Dodd, 1915 has the margin-
alis distinctly longer than r-rs (Dodd, 1915); Aclistoides Dodd, 1916 has an open radial cell and the apical
abdominal segments are telescoping (Dodd, 1916); Gladicauda has a concave petiole with the extremities
narrower than the middle and the scape as long as the first flagellomere (Early, 1980); Probelyta Brues, 1922
has a shorter petiole (Brues, 1922); Ctenopria Oglobin, 1966 has no ocelli and the petiole just slightly longer
than wide, with the poster extremity wider than the anterior (Oglobin, 1966); Masnerosoma Sundholm, 1970

lacks the basalis and the radialis on the fore wing (Sundholm, 1970); Panbelista Chambers, 1985 has 13


http://ww.diapriid.org/public/site/diapriid/jome
http://ww.diapriid.org/public/site/diapriid/jome

antennomeres with long setae in males (Chambers, 1985); Psilommacra Macek, 1990 has an opened radial
cell (Macek, 1990); Masnerolyta Buhl, 1997 and Masneretus Buhl, 1997 have the marginalis as long or longer
than its distance from the basalis and the postmarginalis extending beyond the radial cell (Buhl, 1997); Ecci-
netus Muesebeck and Walkley, 1956 has an elongate radial cell and a very long marginalis (Muesebeck and
Walkley, 1956; Liu and Xu, 2011). Other Cretaceous diapriid wasps differ from Mintara parva gen. et sp.
nov. in having the postmarginalis as long as the radial cell (Protobelyta; Jouault et al., 2020), the radial cell
opened (Iberopria; Engel et al., 2013), an ellipsoidal gaster with the segments not separated by a distinct

groove (Gaugainia; Perrichot and Nel, 2008) and a narrower petiole (Christophus gen. nov.).

5. CONCLUSION

Modern belytine species occupy an important place in the hymenopteran assemblages of the moist temperate
forests of the southern hemisphere and this study show that the belytine presence in this type of habitat dates
back to the Lower Cretaceous. The previous studies on fossil Diapriidae from Cretaceous amber deposits also
suggested that their diversity was underestimated before the K/Pg crisis. We confirm this tendency, as well as
the early worldwide distribution of Diapriidae since they are known from various Cretaceous amber deposits

around the world.
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Figure captions:
Figure 1: Christophus myanmarensis gen et sp. nov., holotype IGR.BU-017d. A. Habitus in lateral view; B.
Head in dorsal view; C. Petiole in lateral view (scale bars: A = 0.5 mm; B,C = 0.125 mm // abbreviations:

EF1 = emargination of flagellomere 1; ST = scape apical teeth).

Figure 2: Comparison of fore and hind wings of the two species of Christophus gen. nov.; A. C. myanmarensis

sp. nov. B. C. ohmkuhnlei sp. nov.; (scale bars = 0.5 mm).
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Figure 3: Christophus ohmkuhnlei gen. et sp. nov.; A. Holotype IGR.BU-0173, habitus in lateral view; B.
Paratype IGR.BU-017Db, habitus in dorsal view; C. Holotype IGR.BU-017a, head in dorsal view; D. Para-
type IGR.BU-017b, petiole in dorsal view; E. Paratype IGR.BU-017c, habitus in lateral view (scale bars:
A, B=1mm; C, D =0.125 mm; E = 0.5 mm // abbreviations: EF1 = emargination of flagellomere 1; FS =

frontal shelf; ST = scape apical teeth).

Figure 4: Mintara parva gen. et sp. nov., holotype IGR.BU-026. A. Habitus in lateral view; B. Head in frontal
view; C. Metasoma in lateral view (scale bars: A = 0.5 mm; B, C = 0.25 mm // abbreviation: FS = frontal
shelf).

Figure 5: Mintara parva gen. et sp. nov., fore wing venation (scale bar = 0.5 mm).

Table 1: Fossil record of the Cretaceous Diapriidae.

Table 2: Overview of the material studied herein.



Table 1

Taxa

Belytinae

Christophus myanmarensis gen. et sp. nov.
Christophus ohmkunhlei gen. et sp. nov.
Mintara parva gen. et sp. nov.

Protobelyta monsirei Jouault & Nel, 2020
Gaugainia electrogallica Perrichot & Nel, 2008
Diapriinae

Diapriinae indet.

Diapriinae (M.B., pers. obs.)

Ismarinae

Ismarinae indet.

Cretapria tsudakai Fujiyama, 1994

Subfamily indet.

Diapriidae indet.?

Diapriidae indet.

Iberopria perialla Engel, Ortega-Blanco & Delclos, 2013

Click here to access/download;Table;Table 1.xIsx %

Age

Albian-Cenomanian
Albian-Cenomanian
Albian-Cenomanian
Albian
Albian

Cenomanian
Cenomanian

Cenomanian
Aptian

Campanian
Turonian
Albian
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Deposit

Kachin amber (Myanmar)
Kachin amber (Myanmar)
Kachin amber (Myanmar)
Hkamti amber (Myanmar)
SW French amber

Taimyr amber (Russia)
SW French amber

NW French amber
Choshi amber (Japan)

Canadian amber
Timmerdyakh amber (Russia)
Pefiacerrada amber (Spain)

Reference

this paper

this paper

this paper

Jouault et al., 2020
Perrichot & Nel, 2008

Zherikin & Sukatcheva, 1973
Lak & Nel, 2009

Schliter, 1978
Fujiyama, 1994

Schliter, 1978
Rasnitsyn, 1980
Engel et al., 2013



Table 2

Species
Christophus myanmarensis sp. nov.
Christophus ohmkuhnlei sp. nov.

Mintara parva sp. nov.

Specimen number
IGR.BU-017d
IGR.BU-017a
IGR.BU-017b
IGR.BU-017c
IGR.BU-026

Sex

Male
Male
Male
Male
Male

Click here to access/download;Table;Table 2.xIsx %

Status

Holotype
Holotype
Paratype
Paratype
Holotype
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