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Four subfamilies are currently recognized within 
diapriids: the Ambositrinae, Belytinae, Diapriinae, and 
Ismarinae. Belytinae is hypothesized as the most basal 
subfamily (Masner 1993), though relationships with 
ambositrines and ismarines remain unclear. So far how-
ever, the fossil record of belytines contradicted this hypoth-
esis, being significant in the Cenozoic but not older than 
Eocene, when that of diapriines and ismarines extends 
to the Late Mesozoic (Appendix 1). Indeed, one unde-
termined diapriine has been mentioned from Cretaceous 
amber of Taimyr (Zherikhin & Sukatcheva 1973), and two 
ismarines have been described in Cretaceous ambers from 
France and Japan (Schlüter 1978, Fujiyama 1994). The 
fossil record of ambositrines is very scant, with only a few 
undescribed species of the extant genus Ambositra Mas-
ner 1961 being mentioned in Eocene Baltic amber (Mas-
ner 1969; Naumann 1982). According to Kozlov (1968), 
the oldest diapriids would occur in the middle Jurassic 
of Karatau in Kazakhstan (in Königsmann 1978), but we 
failed to find this mention in the reference he cited and 
this appears to be a misidentification (Rasnitsyn, pers. 
comm.). Additional diapriids of unknown subfamily are 
mentioned from Cretaceous and Cenozoic ambers but are 
still undescribed.

Here we describe a new genus and a new species of 
diapriid wasp belonging to the subfamily Belytinae, from 
Late Albian amber of south-western France. The new fos-
sil is the first Cretaceous and oldest known representative 
of the subfamily, demonstrating the only previously sup-
posed antiquity of this lineage. The terminology of Huber 
& Sharkey (1993) is employed throughout for morphologi-
cal features of the body and wing venation. 

introduction
Diapriidae is a quite diverse family of small wasps 

endoparasitic mainly on Diptera, but also on ants and bee-
tles (Loiacono 1987, Masner 1993). Only about half of the 
estimated extant species (≈ 4500) have been described to 
date (Johnson 1992). They are found worldwide, although 
most abundantly in the southern hemisphere, and live in 
wet forests and marshes near water or in the soil. Diapri-
ids are usually sexually dimorphic, with most notable dif-
ferences in the antennae. No clear diagnostic trait exists 
for distinguishing the family which is merely defined on 
the absence of characters of related families within Proc-
totrupoidea (Masner 1993).

Phylogenetic relationships of the family are controver-
sial, as proctotrupoids appear to be a paraphyletic group 
(Königsmann 1978; Dowton et al. 1997; Dowton & Aus-
tin 2001; Rasnitsyn 2002). Sister-group relationships with 
Cynipoidea, as suggested by morphological analysis (Ras-
nitsyn 1988; Sharkey & Roy 2002), or with Chalcidoidea + 
Platygastroidea as suggested by molecular analysis (Dow-
ton et al. 1997; Castro & Dowton 2006), are still not confi-
dently supported (Ronquist et al. 1999, Early et al. 2001). 
Together with the Cynipoidea, diapriids have two unique 
synapomorphies, viz. the concave/convex vein M(+Cu) 
on hind wing and the male basal flagellomere modified to 
accommodate the gland secretion releaser (Rasnitsyn 1988, 
2002). Even though the diapriid autapomorphies in respect 
to the cynipoids are not unique (scape elongate, and meta-
somal apex tight at rest, with ovipositor internalized), they 
are suitable enough to help positioning diapriids on a clado-
gram, however. Within proctotrupoids, diapriids are likely 
closely related to Monomachidae and the recently described 
Maamingidae (Dowton & Austin 2001; Early et al. 2001). 
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Diagnosis. As for the genus.

Description. Head: hypognathous, transversely ovoid; 
eyes large, with sparse setae; ocelli equidistant; several 
long hairs on front; mandibles short, endodont, not forming 
a beak, with outer side curved. Antenna with 13 flagellom-
eres, not clubbed, inserted high above clypeus on a distinct 
transverse shelf; antennal sockets facing upwards; scape 
five times longer than wide and fully equal to head height 
as seen laterally; pedicel and first flagellomere nearly equal 
in length, cylindrical, about twice as long as wide; follow-
ing flagellomeres shorter but increasing gradually in length 
and width, broadened distally, about as long as broad; api-
cal one ovoid; flagellum bearing numerous curved trichoid 
sensilla but no long hair.

Mesosoma: a well defined epomia present (sensu 
Nixon 1957), notauli deep and long, scutellum without 
tooth, with a row of posterior foveae; metanotum with two 
small dorso-lateral teeth. Fore wing vein Rs not forked; 
pterostigma small, almost linear; radial cell [2R1] closed, 
much longer than pterostigma; veins Sc + R, M + Cu, M, 
distal parts of Rs, M and Cu well visible, other veins spec-
tral. Hind wing narrow elongate, basal cell [R] closed. 
Hind coxa much thicker than fore and mid ones; fore and 
mid legs thin, hind leg thicker; tibiae broadened at about 
fourth-fifths of length; tibial spur formula 1-2-2, no false 
spur on fore tibia.

Metasoma: ellipsoidal, not narrowly pointed at apex; 
petiole short, less than twice as long as broad; second meta-
somal tergite the longest, tergum 2 about 17 times longer 
than tergum 3, a longitudinal ridge between sternum 2 and 
lateral margin of tergum 2; ovipositor internalized, not vis-
ible.

Measurements (in mm). Head length 0.30, height 0.20; 
mesosomal length 0.46, height ca. 0.20; fore wing length 
1.10, width 3.80; hind wing length 0.60, width 0.08; legs: 
fore femur length 0.20, tibia 0.18, tarsi 0.28, mid femur 
0.20, tibia 0.20, tarsi 0.24, hind femur 0.26, tibia 0.30, tarsi 
0.32; metasomal length 0.60, width ca. 0.25; petiole length 
0.08; metasomal tergum 2 length 0.34.

systematic palaeontology
Order: Hymenoptera Linnaeus 1758

Family: Diapriidae Haliday 1833

Subfamily: Belytinae Förster 1856

GENUS: Gaugainia gen. nov.

Type species: Gaugainia electrogallica sp. nov. 

Etymology. Dedicated to Mr Arnaud Gaugain who col-
lected and kindly gave us the piece of amber containing the 
type specimen.

Diagnosis. Mandibles short, not forming a beak; eyes 
pilose; antennae 15-segmented, inserted high above clypeus 
on a distinct shelf; scape long, fully equal to head height as 
seen from the side; pedicel and first flagellomere cylindri-
cal, other flagellomeres broadened distally; fore wing with 
radial cell [2R1] longer than pterostigma, entirely closed 
at apex; hind wing with basal cell well defined; deep and 
long notauli on mesoscutum; scutellum with a row of pos-
terior foveae; a well defined epomia present; metanotum 
with two small dorso-lateral teeth; no false spur on fore 
tibia; petiole less than twice as long as broad; metasoma 
ellipsoidal, not narrowly pointed at apex; second metaso-
mal sternite the longest.

Gaugainia electrogallica sp. nov.

Figures 1-2

Etymology. Combination of electro-, from the Greek 
elektron meaning amber, and Gallica, the Latin name for 
France, refering to the French amber containing the holo-
type.

 Holotype. Specimen MNHN ARC 263.1 (a complete 
female in amber, partly covered by a ‘milky coat’ on right 
side and by mycelial strands on left side), deposited in the 
Earth History Department, Muséum National d’Histoire 
Naturelle, Paris, France.

Type locality and horizon. Archingeay/Les-Nouillers, 
Charente-Maritime, SW France. Lower Cretaceous, Upper-
most Albian (Néraudeau et al. 2002).

Figure 1. Gaugainia electrogallica gen. nov., sp. nov., holotype specimen MNHN ARC 263.1. A. General habitus in right lateral view, scale bar = 0.5 
mm; B. Detail of wings, scale bar = 0.25 mm.
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discussion

The new genus shows characteristic features of the 
Diapriidae in its elongate scape inserted high above the 
clypeus on a prominent transverse ledge, its fore wing with 
a short linear pterostigma, and its petiolate metasoma with 
tergum 2 the longest (Masner 1993). It shares with the 
Maamingidae the character ‘flagellomeres bearing numer-
ous curved trichoid sensilla’, a putative synapomorphy of 
the Diapriidae and Maamingidae according to Early et al. 
(2001). Maamingids also have the antennae inserted on a 
prominent frontal shelf, but diapriids differ from them by 
the long metasomal tergum 2, as observed in Gaugainia. 

The rather complete venation displayed by the new 
genus, with radial cell of fore wing and basal cell of hind 
wing well defined, is present in Belytinae. This relatively 
plesiomorphic condition as well as the presence of 15 seg-
ments in the antennae exclude affinities with Diapriinae 
but not necessarily with Ambositrinae (in Scianomas Nau-
mann 1982: fig. 85). According to Masner (1961, 1976, 
1993) and Naumann (1988) however, Gaugainia can be 
excluded from ambositrines because of its second meta-
somal sternite being the longest. Ismarinae can be also 
excluded because Gaugainia has no false spur on the fore 
tibia, its antennae are inserted high above the clypeus on a 
very distinct shelf with the sockets opening upwards, and 
its notauli are distinct (Nixon 1957, Masner 1976). Accord-
ing to Masner (1993), the belytines are characterized by 
the unique synapomorphy “two longitudinal grooves on 
metasomal sternum 2 in which the lateral margin of tergum 
2 fits, and which sometimes is supplemented by a ridge”. 
However Notton (2004) indicated that these grooves are 

also present in “the diapriid subfamily Ismarinae, and in a 
more derived form in Ambositrinae, and there is only one 
subfamily, the albeit heterogeneous Diapriinae, where it 
does not occur universally”. A ridge is visible in Gaugainia 
but the grooves cannot be seen. Nevertheless, we include 
Gaugainia in Belytinae, mainly because it clearly does not 
belong to the three other subfamilies for the reasons stated 
above.

Among the belytine world genera keyed by Kieffer 
(1910), the new genus would fall near Lyteba Thomson 
1858 (= Oxylabis Förster 1856 = Cinetus Jurine 1807) in 
many characters but differs from it in its distinctly longer 
scape. Based on the key to Palaearctic genera of Nixon 
(1957), it would fall near the extant Paroxylabis Kieffer 
1907 but differs from it in its metasoma being distinctly 
broader. It would fall near Belyta Jurine 1807, Pantoclis 
Förster 1856, and Aprestes Nixon 1957 in its posterior 
foveae on scutellum, but differs from them in its longer 
scape and its fore wing cell [R] closed. Other genera not 
keyed in Nixon (1957) or Kieffer (1910) but listed in John-
son (1992) or described later differ from the new genus 
as follows: Stylaclista Dodd 1915, Aclistoides Dodd 1916, 
and Gladicauda Early 1980 have a petiole several times 
longer than wide and a hind wing without a closed cell 
(Dodd 1915, 1916; Early 1980); Probetyla Brues 1922 has 
wings just reaching the tip of the metasoma (Brues 1922); 
Ctenopria Ogloblin 1966 has no ocelli (Ogloblin 1966); 
Masnerosema Sundholm 1970 lacks the hind wing basal 
cell (Sundholm 1970); Panbelista Chambers 1985 has very 
long hairs on the flagellomeres (Chambers 1985); Psilom-
macra Macek 1990 has its cell [2R1] open and an elongate 
metasoma (Macek 1990: fig. 5); Masneretus Buhl 1997 has 

Figure 2. Gaugainia electrogallica gen. nov., sp. nov., holotype specimen MNHN ARC 263.1. A. Reconstruction of the general habitus in right lateral 
view; B. Reconstruction of wings. Scale bars = 0.5 mm.
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a very short cell [2R1]; Masnerolyta Buhl 1997 has an elon-
gate metasoma and a long petiole (Buhl 1997); Eccinetus 
Muesebeck & Walkley 1965 has an elongate metasoma.

Among the fossil diapriid genera listed in the appendix, 
Archaebelyta (Oligocene of Rott, Germany) differs from 

the new genus in its elongate metasoma and the absence 
of a defined cell [2R1] (Meunier 1923). Lithobelyta (Late 
Eocene, Isle of Wight, UK) also differs in the absence of 
[2R1] (Cockerell 1921). Galesimorpha (Eocene of Flo-
rissant) differs in its comparatively longer petiole and its 

Taxa Age Deposit Reference
Ambositrinae Masner 1961

Ambositra sp. Eocene Baltic amber Masner 1969
Belytinae Förster 1856

Belyta sp. Quaternary African copal Dalman 1825
Belytinae indet. Oligocene Saxonian amber Perrichot, pers. obs.
†Lithobelyta reducta Oligocene Isle of Wight, England Cockerell 1921
Miota strigata Oligocene Isle of Wight, England Cockerell 1921
Zygota filicornis Oligocene Isle of Wight, England Cockerell 1921
Pantoclis manevali Oligocene Aix-en-Provence, France Théobald 1937
Pantoclis margeritaceus Oligocene Rott, Germany Statz 1938
†Archaebelyta superba Oligocene Rott, Germany Meunier 1923
Psilomma pulchellus Oligocene Rott, Germany Statz 1938
Aclista sp. Eocene Baltic amber Buhl 2002
Acropiesta janzeni Eocene Baltic amber Buhl 2002
Acropiesta macrocera Eocene Baltic amber Buhl 2002
Acropiesta spp. Eocene Baltic amber Buhl 1999
Belyta sp. Eocene Baltic amber Buhl 2002
Belyta mortuella Eocene Florissant, USA Brues 1910
Cinetus inclusus Eocene Baltic amber Maneval 1938
Cinetus balticus Eocene Baltic amber Szabó & Oehlke 1986
Miota sp. Eocene Baltic amber Buhl 2002
Pantoclis sp. Eocene Baltic amber Buhl 2002
Pantoclis deperdita Eocene Florissant, USA Brues 1910
Pantolyta somnulenta Eocene Baltic amber Maneval 1938
Pantolyta antiqua Eocene Baltic amber Buhl 1999
Pantolyta spp. Eocene Baltic amber Buhl 2002
Synacra microptera Eocene Baltic amber Buhl 2002
Zygota sp. Eocene Baltic amber Buhl 2002
†Gaugainia electrogallica gen. et sp. nov. Albian SW French amber this paper

Diapriinae Haliday 1833
Diapria sp. Quaternary African copal Dalman 1825
Basalys sp. Miocene Dominican amber Poinar & Poinar 1999
Monelata (= Corynopria) Miocene Dominican amber Poinar & Poinar 1999
Trichopria sp. Miocene Dominican amber Poinar & Poinar 1999
Diapriinae indet. Oligocene Saxonian amber Perrichot, pers. obs.
Aneurhynchus conservatus Oligocene Isle of Wight Cockerell 1916
Diapriites insignicornis Oligocene Rott, Germany Statz 1938
Paramesius defectus Eocene Florissant, USA Brues 1910
Diapriinae indet. Eocene Baltic amber Buhl 1999, 2002

Diapriinae indet. Cenomanian Taimyr amber Zherikhin & Sukatcheva 
1973

Ismarinae Thomson 1858
Ismarinae indet. Cenomanian NW French amber Schlüter 1978
†Cretapria tsukadai Aptian Choshi amber, Japan Fujiyama 1994

Subfamily unknown
Diapriidae indet. Miocene Mexican amber Hurd et al. 1962
†Galesimorpha wheeleri Eocene Florissant, USA Brues 1910
Diapriidae indet. Eocene Rovno amber Perkovsky et al. 2007
Diapriidae indet.? Campanian Canadian amber in Schlüter 1978
Diapriidae indet. Turonian Timmerdyakh amber, Russia Rasnitsyn 1980
Diapriidae indet. Albian Burmese amber Grimaldi et al. 2002

Appendix 1. Fossil record of the family Diapriidae († indicates extinct genera)
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metasoma as long as the combined length of head and 
mesosoma (Brues 1910). An unnamed Ismarinae described 
by Schlüter (1978: fig. 51) from the Cenomanian amber 
of Bezonnais (NW France) differs in its short scape and 
the absence of cell [R] in the hind wing. Cretapria (Aptian 
Choshi amber, Japan) was tentatively assigned to Ismari-
nae based on the absence of a frontal shelf, however Fuji-
yama (1994) noted that other features such as the 14-seg-
mented female antennae do not correspond with those of 
the ismarines; it differs from the new genus in the absence 
of notauli and fore wing cell [2R1].  

The enigmatic genus Cretacoformica (Early Creta-
ceous of Australia) was originally considered as in Formi-
cidae (Jell & Duncan 1986) but later was transfered into 
the Diapriidae (Ross & Jarzembowski 1993, Rasnitsyn et 
al. 1998). However Naumann (1993) considered it as a 
hymenopteran of uncertain relationship but with possible 
affinities with Proctotrupoidea. Indeed, he identified it as 
being distinct from the Diapriidae by only a few characters 
of plesiomorphic condition, the wing venation being par-
ticularly similar except for a more developed pterostigma. 
Cretacoformica mainly differs from the new genus in its 
frons without an antennal shelf (Naumann 1993). Similarly, 
the genus Coramia (Berriasian of Dorset, UK) is currently 
included in the Diapriidae (Rasnitsyn et al. 1998) but is 
an incomplete specimen lacking the basal segments of the 
antennae, the apical part of the mesosoma, and the entire 
metasoma, essential diagnostic features of the Diapriidae. 
Moreover, in the diagnosis of Coramia (see Rasnitsyn et al. 
1998: p. 358), Cretacoformica is stated as its most similar 
genus. As mentioned above however, Cretacoformica must 
be preferably refered as a proctotrupoid of uncertain affini-
ties. Therefore, Coramia cannot confidently be assigned to 
Diapriidae and the genus is now transfered to Proctotrupoi-
dea incertae sedis stat. nov.

conclusion
Modern Belytinae are found worldwide but are most 

abundant and diversified in moist temperate forests of the 
southern hemisphere (Masner 1993). During the Cenozoic, 
belytines lived in a range of climates from warm temperate 
(Eocene of Florissant – Moe & Smith 2005) to moist sub-
tropical or tropical (Eocene Baltic – Weitshat & Wichard 
1998). The mid-Cretaceous amber forest from south-
western France likely grew in a mesohaline habitat of an 
estuarine or mangrove-like tropical environment (Perrichot 
2005; Perrichot et al. 2007). Therefore the known fossil 
record of belytines, including the new Cretaceous genus 
from French amber, provides evidence for an early occu-
pation of various habitats by the subfamily. It is notable 
that no fossil belytine older than Quaternary (i. e., from 
African copal) is known from the southern hemisphere 
yet, which certainly is due to a bias in the fossil record as 
the modern belytines are rather widespread and diversified 
through the old Gondwana. While the modern distribu-
tion of Ambositrinae in the southern hemisphere is likely 
relictual, as emphasized by its fossil occurrence in Baltic 

amber, modern Belytinae, Diapriinae, and Ismarinae are 
found worldwide. At least three of the four extant diapriid 
subfamilies were already present in the Early Cretaceous, 
demonstrating the antiquity and early diversification of this 
group of parasitoid wasps.
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