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Biting midges from early Eocene amber of Oise, France, 
have no connection to other Eocene faunas
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This study presents a study of biting midge (Diptera: Ceratopogonidae) fauna from early Eocene amber of Oise, Paris 
Basin, France. The fauna comprise eight species, all of them new to science: Eosphaeromias eocenicus Szadziewski, 
Santer, Nel, & Krzemińska gen. et sp. nov. Leptoconops oisensis Szadziewski, Santer, Nel, & Krzemiński sp. nov., 
Brachypogon (Isohelea) europaeus Szadziewski, Santer, Nel, & Krzemiński sp. nov.; Brachypogon (Isohelea) oisen­
sis Szadziewski, Santer, Nel, & Krzemiński sp. nov.; Brachypogon (Brachypogon) parisiensis Szadziewski, Santer, 
Nel, & Krzemiński sp. nov., Stilobezzia (Acanthohelea) eocenica Szadziewski, Santer, Nel, & Krzemiński sp. nov., 
Forcipomyia oisensis Szadziewski, Santer, Nel, & Krzemiński sp. nov., and Dasyhelea eocenica Szadziewski, Santer, 
Nel, & Krzemiński sp. nov. The fauna of biting midges from early Eocene Oise forests (53 Ma) shows a low diversity 
and has no common species with the well-studied middle Eocene fauna of Baltic amber forests (c. 40 Ma).
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Introduction
The Ceratopogonidae is a well-known family of nemato-
cerous flies reported from rock deposits as compression/
impression fossils and from ambers as inclusions. In rock 
deposits they are barely preserved and details of their mor-
phology are usually not visible. The oldest biting midge was 
described by Borkent et al. (2013) from a single wing pre-
served in the sediments of the Lower Cretaceous Purbeck 

Limestone Group (Dorset, UK, 142 Ma; Ogg et al. 2008). 
Ceratopogonids preserved with bodies are present as inclu-
sions in no less than 15 fossil resins from the Cretaceous 
and Cenozoic of Europe, Asia, Central and North America 
(for review see Szadziewski 2018). Their record in amber 
covers c. 100 million years, i.e., from Lebanese amber (129–
125  Ma; Maksoud and Azar 2020) to Dominican amber 
(20–15 Ma; Iturralde-Vinent and Mc Phee 1996). Due to 
excellently preserved details in resins, the morphology of 
these small flies was described based on multiple characters 
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of the head, wing, thorax, legs and genitalia. This enabled 
reliable comparison with Recent genera (Szadziewski 1988, 
1996; Szadziewski and Grogan 1998a, b) and indication of 
the taxa characteristic of geological ages of amber and de-
posits (Szadziewski 2018).

Among the ceratopogonid inclusions, the Oise amber 
(France) was until now not represented. This amber is of 
particular importance among the European Eocene resins, 
because its age is well established (unlike that of Baltic 
amber, an immense source of the dipteran inclusions). 
Commonly known as Oise amber, the amber from this out-
crop is found in a layer of thick brown sand (Nel and Brasero 
2010). The palaeoenvironment has been inferred as a forest 
in a fluvio-lacustrine setting formed by a fluvial system 
with multiple channels and ponds, without apparent marine 
influence, and under a warm and wet seasonal climate (Nel 
et al. 2004). The diverse record of fossil vertebrates (includ-
ing bones, teeth, and coprolites) recovered from the layer 
has enabled us to correlate it with the lowermost Eocene 
reference locality (MP7) of Dormaal (Belgium) (Nel et al. 
1999, 2004). The outcrop is dated as Sparnacian (Ypresian) 
of the earliest Eocene age, c. 53 Ma (Nel et al. 1999, 2004; 
Nel and Brasero 2010). The Oise amber is usually yellowish 
and translucent, and it has yielded an important collection of 
more than 20,000 bioinclusions, including at least 17 insect 
orders, mites, spiders, pseudoscorpions, mammalian hairs, 
and bird feathers (Nel et al. 2004; Brasero et al. 2009). The 
wood structure of the resin-producing tree is very similar to 
that of the Recent genus Daniellia within the tribe Detarieae 
(Fabaceae: Caesalpinioideae), based on amber pieces asso-
ciated with wood fragments (de Franceschi and de Ploëg 
2003; Nel and Brasero 2010). This result is supported by 
geochemical analyses of the amber, which shows affinities 
with the Caesalpinioideae within the Fabaceae (Nohra et al. 
2015). The outcrop does not present the characteristics of 
an autochthonous amber site (Álvarez-Parra et al. 2021), as 
amber, plant, and vertebrate macro-remains show evidence 
of at least local transport, while carbonised wood could have 
undergone lengthy transport (Nel et al. 2004). Therefore, the 
Oise amber deposit might be composed of parautochthonous 
and allochthonous fragments.

In summary, the fauna and flora of the amber from Le 
Quesnoy at the Oise department, Paris Basin, are relatively 
well documented. Amber from Le Quesnoy, usually ad-
dressed as Oise amber, is of earliest Eocene age (Ypresian 
or Sparnacian, 53 Ma). An inventory list of taxa described 
from Oise amber was given by Brasero et al. (2009).

Institutional abbreviations.—MNHN, Muséum National 
d’Histore Naturelle, Paris, France.

Other abbreviations.—AR, ratio of the combined length 
of flagellomeres 9–13 to combined length of flagellomeres 
1–8 (in female); CR, length ratio of costa to wing; TR(1/2/3), 
length ratio of tarsomere 1 to tarsomere 2 of foreleg (1), 
midleg (2) and hind leg (3). CuA, M, R, cubitoanal, medial, 
radial wing vein, respectively.

Nomenclatural acts.—This published work and the nomen-
clatural acts it contains have been registered in Zoobank: 
urn:lsid:zoobank.org:pub:5D56C27E-10CC-443F-B95F 
A3B989E44E78.

Material and methods
In total, 83 specimens of biting midges were examined. 
Observations and documentation were made using Olympus 
optical microscopes. The photographs were taken using Leica 
DM6000 attached to Leica M205A microscope under control 
the LAS Montage multifocus. The generic assignment was 
based on diagnostic characters used for determination of ex-
tant biting midges. For general morphological terminology 
of the family and keys to genera for adults see Szadziewski 
(1988), Szadziewski et al. (1997), and Borkent (2017).
Measurements.—Wing length is measured from basal arculus 
to the wing tip. Length of tarsomere 2 in fossil biting midges 
is measured excluding basal portion hidden in tarsomere 1. 
For other measurements see the Abbreviations above.

Systematic palaeontology
Order Diptera Linnaeus, 1758
Family Ceratopogonidae Newman, 1834
Subfamily Leptoconopinae Noé, 1907
Genus Leptoconops Skuse, 1889
Type species: Leptoconops stygius Skuse, 1889, New South Wales, 
Australia, Recent.

Leptoconops oisensis Szadziewski, Santer, Nel,  
& Krzemiński sp. nov.
Fig. 1.
Zoobank LSID: urn:lsid:zoobank.org:act:06E36370-3131-4F76-9F1D-
F250D31E42F9.
Etymology: In reference to the source of this species, Oise amber.
Type material: Holotype female MNHN.F.A95076 (PA 3298). Paratype 
male MNHN.F.A95077 (PA 16618) (syninclusion: one specimen of 
Thysanoptera).
Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The female of a new species differs from other 
Eocene congeners in having simple claws and spherical 
flagellomeres 7–11. Male has unique tergite 9 with two slen-
der apicosubmedian processes.
Description.—Male complete, dark, embedded in dark am-
ber, hence poorly visible (Fig. 1A1). Antenna with 13 flag-
ellomeres, last one elongated; total length about 0.39 mm, 
plume well developed. Proboscis very short. Palpus with 
palpomeres 4 and 5 fused. Palpomere 3 barely visible, with-
out sensory pit. Wing length 0.61 mm, costa very short, 
membrane without macrotrichia. Legs slender, without 
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modifications. TR(2) 1.9, TR(3) 1.6. Genitalia (Fig. 1B2). 
Gonocoxite with enlarged base. Gonostylus almost straight, 
armed with distinct apical tooth. Tergite 9 with two slender, 
pointed, apicosubmedian processes.

Female complete, dark, barely visible in dark amber (Fig. 
1B1). Body length without flagellum 1.2 mm. Flagellum 
length 0.28 mm, composed of 12 flagellomeres of which 
2–11 are more or less spherical, and flagellomere 12 about 
3 times longer than preceding one (Fig. 1B2). Proboscis 
short, mandible with numerous small teeth. Palpal seg-
ment 3 about 0.055 mm long, with indistinct depression 
on ventral surface covered with sensilla capitata, primitive 
palpomeres 4 and 5 fused (Fig. 1B3). Wing length 0.60 mm 
long, with short costal vein, membrane without macro-
trichia. Legs slender, TR(1) 1.9, TR(3) 2.1. Claws simple, 
without teeth. Cerci relatively short (Fig. 1B4).
Remarks.—The subgeneric position of the new species is not 
clear. Female of this species has 12 flagellomeres like members 
of the subgenus Leptoconops Skuse, 1889, or Proleptoconops 
Clastrier, 1974; however, the male has tergite 9 with apico-
lateral processes in a submedian position like males of the 
subgenus Holoconops Kieffer, 1918. Species of Leptoconops 

are reported from middle Eocene Baltic amber from Bay of 
Gdańsk, Poland (Leptoconops succineus Szadziewski, 1988) 
and from Rovno, Ukraine (Leptoconops rovnensis Sontag & 
Szadziewski, 2011). Leptoconops rovnensis differs in having 
female claws with distinct basal tooth and flagellomere 11 
slightly cylindrical. The female of L. succineus has simple 
claws like in the new species, however differs in having flag-
ellomeres 7–11 cylindrical which in L. oisensis are spherical.

Species of the genus Leptoconops are good indicators 
of sea shore or estuarine environments near amber forests, 
as their larvae usually live in sand of coastal and inland 
beaches, indicating that coastal or estuarine ecosystems 
close to amber forests were present. Leptoconops is a relict-
ual pantropical genus that was distributed worldwide during 
the Cretaceous (Szadziewski 2018).
Stratigraphic and geographic range.—Type locality and 
horizon only.

Subfamily Ceratopogoninae Newman, 1834
Tribe Ceratopogonini Newman, 1834
Genus Brachypogon Kieffer, 1899
Type species: Ceratopogon vitiosus Winnertz, 1852, Germany, Recent.

Fig. 1. Ceratopogonid biting midge Leptoconops oisensis Szadziewski, Santer, Nel, & Krzemiński sp. nov. (Oise amber, Le Quesnoy, France; lower Eocene). 
A. MNHN.F.A95077 (PA 16618), paratype male; specimen in lateral view (A1), genitalia in ventral view (A2). B. MNHN.F.A95076 (PA 3298), holotype 
female; specimen in lateral view (B1), drawings of flagellum (B2), distal palpomeres (B3), and cerci (B4) in lateral views. Abbreviations: p3, palpomere 3; 
p4+5, fused palpomeres 4+5.
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Subgenus Isohelea Kieffer, 1917b
Type species: Psilohelea sociabilis Goetghebuer, 1920, Belgium, Re-
cent.

Remarks.—Our material constitutes the oldest record of 
the genus and subgenus. Previously the genus was recorded 
from middle Eocene and Miocene (Szadziewski 2018).

Brachypogon (Isohelea) europaeus Szadziewski, 
Santer, Nel, & Krzemiński sp. nov.
Fig. 2.
Etymology: In reference to Europe, the continent of its occurrrence.
Zoobank LSID: urn:lsid:zoobank.org:act:395D4464-5B68-4A06-A2 
EE-BDD7296CF632.
Type material: Holotype male, MNHN.F.A95078 (PA8129). Paratype 
male, MNHN.F.A95079 (PA12805).
Type locality: Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The only species of Ceratopogonidae having 
male flagellum composed of 13 separated flagellomeres, 
both first radial cells, and male genitalia stout with very 
long apicolateral processes. Female unknown.
Description.—Male complete (Fig. 2A1, B1). Flagellum 

composed of 13 separated flagellomeres, distal 3 elongated, 
total length 0.34 mm. Proboscis short. Palpus five-seg-
mented. Palpomere 3 rather stout, probably with sensory 
pit. Scutellum with four marginal setae. Wing length 0.60–
0.67 mm, CR 0.47–0.49; two small radial cells present, wing 
membrane without macrotrichia. Legs slender. Tarsomere 1 
of hind leg with unmodified row of palisade setae. TR(3) 2.0. 
Genitalia stout (Fig. 2A, B1). Sternite 9 barely visible, rather 
with shallow caudomedian excavation. Tergite 9 short with 
very long cylindrical apicolateral processes. Gonocoxite 
stout. Gonostylus stout, shorter than gonocoxite. Aedeagus 
short, triangular with low basal arch. Parameres present, 
barely visible.

Female unknown.
Remarks.—Brachypogon eocenicus Szadziewski, 1988, is 
known from the Baltic amber, with similar genitalia armed 
with very long apicolateral processes and with separated 
flagellomeres. However, in B. eocenicus only the first radial 
cell is developed while in the new species both first radial 
cells are present.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Fig. 2. Ceratopogonid male biting midge Brachypogon (Isohelea) europaeus Szadziewski, Santer, Nel, & Krzemiński sp. nov. (Oise amber, Le Quesnoy, 
France; lower Eocene). A. MNHN.F.A95078 (PA12805), paratype; body in lateral view (A1), genitalia in dorsal view (A1). B. MNHN.F.A95078  
(PA 8129), holotype, body in lateral view (B1); genitalia in  ventral view (B2), gonostyles and tergite 9 not shown.
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Brachypogon (Isohelea) oisensis Szadziewski, 
Santer, Nel, & Krzemiński sp. nov.
Fig. 3.
Zoobank LSID: urn:lsid:zoobank.org:act:93159D14-B6B7-4AA7-92 
AB-C0DBE30E6F3F.
Etymology: In reference to the source of this species, Oise amber.
Type material: Holotype male, MNHN.F.A95080 (PA12572).
Type locality: Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The male of the species is unique among Cerato
pogonidae in having antenna with 10 flagellomeres and gono-
styli with slender cylindrical distal half. Female unknown.

Description.—Male well preserved, complete, dark (Fig. 3A1). 
Body length 1.1 mm. Eyes separated. Flagellum 0.37 mm 
long; with 10 flagellomeres, proximal 1–7 short (0.12 mm), 
distal 3 elongated (0.15 mm). Palpus five-segmented, pal-
pomere 3 swollen, sensorium not visible, combined length 
of palpomeres 3–5 about 0.075 mm. Scutellum with four 
or more marginal bristles. Wing length 0.51 mm, CR 0.49. 
Both first radial cells present, first one slit-like, second one 
short, almost rectangular (Fig. 3A3). Wing membrane with 
few macrotrichia in 1 row along apical margin (Fig. 3A2). 
Legs slender, unarmed. Palisade setae on tarsomere 1 of 
hind leg present, barely visible. Hind tibial comb with at 

Fig. 3. Ceratopogonid male biting midge Brachypogon (Isohelea) oisensis Szadziewski, Santer, Nel, & Krzemiński sp. nov., holotype MNHN.F.A95080 
(PA 12572) from Oise amber, Le Quesnoy, France; lower Eocene. A1, habitus in lateral view; A2, wing in ventral view; A3, first radial cells (reconstruc-
tion of fragment marked A2); A4, antenna in lateral view; genitalia: photo (A5) and reconstruction (A6) laterodorsally, reconstruction ventrally (A7).  
Abbreviations: r-m, radial-medial crossvein; M1, medial vein; r1, r2, radial cells.
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least seven spines. Tarsomeres 4 slightly subcylindrical. 
TR(1) 2.5, TR(2) 2.4, TR(3) 2.4.

Genitalia large, slightly rotated (Fig. 3A1, A4–A6). Ster
nite 9 with caudomedian margin slightly convex. Tergite 9 
long, with long subcylidrical apicolateral processes armed 
with pointed apical projection and 1 strong seta. Gonocoxite 
subcylindrical, about 2 times longer than broad, unmodi-
fied. Gonostylus C-curved, long; proximal half stout, distal 
half slender and cylindrical (Fig. 3A4–A6). Aedeagus plate-
like, long and narrow (Fig. 3A6). Parameres not visible.

Female unknown.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Subgenus Brachypogon Kieffer, 1899
Type species: Ceratopogon vitiosus Winnertz, 1852, Germany, Recent.

Brachypogon (Brachypogon) parisiensis 
Szadziewski, Santer, Nel, & Krzemiński sp. nov.
Fig. 4.
Zoobank LSID: urn:lsid:zoobank.org:act:E083EE79-D21C-4D52-9764- 
A3071D869834.
Etymology: In reference to the Paris Basin in France where Oise amber 
comes from.
Type material: Holotype male, MNHN.F.A95081 (PA-Di-1024).
Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The only species of Ceratopogonidae with both 
first radial cells fused, flagellum composed of 13 flagel-

lomeres, 2–11 fused, very short palpomere 3, and slender 
gonostylus.
Description.—Male barely visible (Fig. 4). Proboscis short. 
Palpomere 3 very short, as long as wide, about 0.022 mm 
long. Antenna with 13 flagellomeres, total length 0.30 mm; 
flagellomeres 2–11 fused. Wing length 0.50 mm, CR 0.50, 
both first radial cells fused, wing membrane without mac-
rotrichia. Genitalia thin, barely visible. Tergite 9 with dis-
tinct cylindrical apicolateral processes. Gonostylus slender, 
C-curved.

Female unknown.
Remarks.—Two species of the subgenus with totally re-
duced both first radial cells are reported from Baltic amber: 
Brachypogon balticus Szadziewski, 1988, and B. gedanicus 
Szadziewski, 1988 (Szadziewski 1988). Male genitalia of 
the new species resemble those of B. gedanicus, however 
both species differ in number of male flagellomeres: 10 in 
B. gedanicus, 13 in B. parisiensis, sp. nov.
Stratigraphic and geographic range.— Type locality and 
horizon only.

Genus Stilobezzia Kieffer, 1911a
Type species: Stilobezzia festiva Kieffer, 1911a, India, Recent.

Subgenus Acanthohelea Kieffer, 1917a
Type species: Acanthohelea pruinosa Kieffer, 1917a, New South Wales, 
Australia, Recent.

Fig. 4. Ceratopogonid male biting midge Brachypogon (Brachypogon) parisiensis Szadziewski, Santer, Nel, & Krzemiński sp. nov., holotype MNHN.F.A95081 
(PA-Di-1024) in dorsal view; Oise amber, Le Quesnoy, France; lower Eocene. Abbreviations: r-m, radial-medial crossvein; R1-3, radial vein..
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Stilobezzia eocenica Szadziewski, Santer, Nel, & 
Krzemiński sp. nov.
Fig. 5.
Zoobank LSID: urn:lsid:zoobank.org:act:FAD607C7-B9D2-4F12-BD 
65-8BCD09DB34A7.
Etymology: In reference to the Eocene epoch.
Type material: Holotype MNHN.F.A95082 (PA 1898), female, in two pieces 
of amber with well visible wings and legs. Paratype MNHN.F.A95083 
(PA 1898), female, complete in one piece of amber.
Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The only fossil species of the genus with 
macrotrichia on wing membrane and the female legs with 
a pair of long spines (batonnets) on tarsomere 5. Male 
unknown.
Description.—Male unknown. Female well preserved (Fig. 
5A1). Flagellum slender, length 1.05 mm, AR 1.06, composed 
of 13 cylindrical flagellomeres, flagellomeres 2–12 gradu-
ally increasing in length (Fig. 5A2). Proboscis long, palpus 
slender, five-segmented, palpomere 3 slender, sensory pit 
not visible. Wing length 1.32 mm, CR 0.79, macrotrichia at 
wing apex present, media petiolate, both first radial cells 
well developed (Fig. 5A3). Legs slender, femora unarmed, 
tarsomeres 4 cordiform, with sinuous apical seta (Fig. 5A6). 
Tarsomere 5 with one pair of subbasal strong slender spines, 
batonnets (Fig. 5A4–A6). Claws similar on all legs, single 
with distinct basal tooth, on outer surface, at base of talon, 
2 oblique barbs present (Fig. 5A5, A6). TR(3) 2.2.
Remarks.—The extant genus Stilobezzia has a worldwide 
distribution and comprises 349 extant and 10 fossil spe-
cies (Borkent and Dominiak 2020). Within the subgenus 
Acanthohelea tarsomeres 5 in females rarely are armed with 
strong ventral spines called batonnets (Das Gupta and Wirth 
1968; Wirth and Grogan 1988; Szadziewski 1988). The sub-
genus Acanthohelea of worldwide distribution including 175 
extant species is especially numerous in temperate regions 
(Wirth and Grogan 1988). The oldest species of the genus are 
known from the Late Cretaceous ambers from New Jersey 
(Turonian, 94–90 Ma; Kosar et al. 2024), Provence in France 
(Santonian, 84–86 Ma; Saint Martin et al. 2021) and Canada 
(79.5–76.5 Ma; Eberth and Hamblin 1993) (Szadziewski 
et al. 2016; Szadziewski 2018). Other species are known 
from the early Eocene Cambay amber (48–56 Ma; Smith et 
al. 2016), middle Eocene Sakhalin amber (45 Ma; Kodrul 
et al. 1999), middle Eocene Baltic amber (middle Eocene, 
48–34 Ma; Grimaldi and Ross 2017), Miocene Dominican 
amber (20–15 Ma; Iturralde-Vinent and Mac Phee 1996) 
(Szadziewski 2018). They are also reported as rock com-
pression fossils from the upper Eocene of Isle of Wight, 
England (Ross and Self 2014) and from Miocene deposits of 
Rott, Germany (Krzemiński et al. 2019).
Stratigraphic and geographic range.—Type locality and 
horizon only.

Tribe Sphaeromiini Newman, 1834 sensu lato
Remarks.—The tribe of higher predators includes many 
small genera of unclear phylogenetic relationships. Borkent 
(2014) proposed to divide the traditional tribe including spe-
cies with females armed with batonnets on tarsomeres 5 into 
three tribes: Hebetulini Borkent, 2014, Johannsenomyiini 
Crampton, 1925, and Sphaeromiini Newman, 1834 sensu 
stricto. This proposal was based on morphology of pupae and 
diagnoses of proposed new tribes based on adults are weak 
and not well supported by adult morphology (Borkent 2014, 
2017). According to the new proposal by Borkent (2014) 
Mallochohelea martae Szadziewski, 2005, from Eocene 
Baltic amber with female having the abdominal sternite 8 
bearing two groups of long setae (tuft) and equal claws with 
external tooth is placed in tribe Johannsenomyiini.

Biting midges of the tribe Sphaeromiini sensu lato are 
extremely rare among fossils. This is the only second record 
of the tribe among amber inclusions and fossils. The new ge-
nus described below falls to the group of genera with females 
having tarsomeres 5 with batonnets distributed on entire 
length of the segment and equal claws, simple or armed with 
internal basal tooth is a member of the tribe Sphaeromiini 
sensu stricto in the limits as proposed by Borkent (2014).

The conspicuous armature of tarsi in females in this tribe 
is used for grasping the prey, and also for hunting the con-
specific males in order to consume them instead or in course 
of the mating (Szadziewski and Sontag 2022). The pres-
ent finding of a female, armoured with batonnets and long 
claws on tarsi, and spines along femora indicates that such 
predatory habits were present already in the earliest Eocene.

Genus Eosphaeromias Szadziewski, Santer, Nel, & 
Krzemińska gen. nov.
Type species: Eosphaeromias eocenicus gen. et sp. nov., monotypic; 
see below.
Zoobank LSID: urn:lsid:zoobank.org:act:56223E64-E881-4B00-8F10-
875CA1FE 6C23.
Etymology: A combination of the Eocene epoch and the name of the 
extant genus Sphaeromias Curtis, 1829. Gender masculine.

Diagnosis.—As for the monotypic species.
Remarks.—The new genus has unique combination of fe-
male characters unknown among known extant genera of 
the group Sphaeromiini sensu lato. Most of characters listed 
in the diagnosis are known among other genera except for 
very short tarsomeres 3 and 4 on all legs and the small size 
of the female.

In some species of Mallochohelea Wirth, 1962, and Jen­
kinshelea Macfie, 1934, and some other genera tarsomeres 
3 and 4 are very short on fore and mid legs, however short 
tarsomere 3 on hind legs is known only in Eosphaeromias 
Szadziewski, Santer, Nel, & Krzemińska gen. nov.

Equal claws with internal tooth (external absent) are 
present in seven extant genera included in the tribe Spha
eromiini by Borkent and Dominiak (2020), four other 
genera have simple claws. Very long internal teeth of the 



58	 ACTA PALAEONTOLOGICA POLONICA 71 (1), 2026

Fig. 5. Ceratopogonid female biting midge Stilobezzia (Acanthohelea) eocenica Szadziewski, Santer, Nel, & Krzemiński sp. nov. ; Oise amber, Le Quesnoy, 
France; lower Eocene. A1, MNHN.F.A95082 (PA 1898) holotype, habitus in lateral view (white arrow) and MNHN.F.A95083 (PA 1898) paratype, habitus 
in lateral view (black arrow). A2–A6, holotype MNHN.F.A95082 (PA 1898):  head with antennae, laterodorsal view (A2); distal half of wing (A3); distal tar-
someres of middle leg, lateral view (A4); claw of midleg, lateral view (A5); claw of hind leg, lateral view (A6). 
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Fig. 6. Ceratopogonid female biting midge Eosphaeromias eocenicus Szadziewski, Santer, Nel, & Krzemińska sp. nov., holotype MNHN.F.A95084 (PA 185); 
Oise amber, Le Quesnoy, France; lower Eocene. Habitus in lateral view (A1), wings in ventral view (A2), head and thorax in lateral view (A3), claws of hind 
legs in lateral view (A4, A5). 
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new genus are similar to those known in the tropical ge-
nus Mackerrasomyia Debenham, 1970, however, its females 
have greatly swollen fore femur armed with strong ventral 
spines and the abdominal sternite 8 bears long tuft setae. 
Equal long claws similar on all legs armed with short or long 
internal tooth, and pointed batonnets have females of spe-
cies in the genera Austrosphaeromias Spinelli, 1997, from 
South America, Lanehelea Wirth & Blanton, 1972, from 
Colombia and Sphaeromias Curtis, 1829, of worldwide dis-
tribution. Females of Austrosphaeromias differ in having 
tufts of long setae on abdominal sternite 8 and swollen 
fore femora armed with ventral spines, while Lanehelea 
and Sphaeromias have smaller internal teeth and elongated 
tarsomeres 3 and 4, third one almost cylindrical on all legs 
(Wirth and Blanton 1972; Szadziewski et al. 2007). Similar 
large internal teeth/barbs are present in the tropical genus 
Neosphaeromias Das Gupta & Wirth, 1971, of the tribe 
Johannsenomyiini. However, females in this genus have 

swollen fore femur armed with numerous ventral spines and 
in addition their claws have external basal tooth.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Eosphaeromias eocenicus Szadziewski, Santer, Nel, 
& Krzemińska sp. nov.
Figs. 6, 7.
Zoobank LSID: urn:lsid:zoobank.org:act:25A79F8B-8DCE-4AA1-B7 
FA-960A0A06AD31.
Etymology: In reference to the Eocene epoch.
Type material: Holotype female, MNHN.F.A95084 (PA 185).
Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The genus and species is distinct among the 
tribe Sphaeromiini sensu lato in having the following com-
bination of female characters: two claws similar on all legs, 

Fig. 7. Ceratopogonid female biting midge Eosphaeromias eocenicus Szadziewski, Santer, Nel, & Krzemińska sp. nov., holotype MNHN.F.A95084 (PA 185); 
Oise amber, Le Quesnoy, France; lower Eocene. Wings, upper in dorsal, lower in ventral view (A1), venation of wing fragment (A2); fore femur with visible 
two ventral spines (A3). Abbreviations: M1, M2, medial veins; r-m, radial-medial crossvein; r1, r2, radial cells. 
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long, equal, almost straight, each with very long and stout 
basal internal barb; tarsomeres 4 and 3 short on all legs, 
legs slender, fore femur armed with some ventral spines, 
tarsomere 5 with 5–6 pairs of pointed batonnets distributed 
on entire length of the segment, abdominal sternite 8 without 
tuft setae; wing length 0.9 mm, both first radial cells present, 
CR 0.81. Male unknown.
Description.—Female complete (Fig. 6A1). Body length 1.39 
mm, wing length 0.9 mm apparently making it the smallest 
known species within the tribe Sphaeromiini sensu lato.

Eyes separated. Flagellum composed of 13 flagellomeres, 
total length 0.74 mm, AR 1.46, terminal flagellomere blunt. 
Flagellomeres 2–8 gradually increasing in length from spher-
ical to cylindrical, lengths of distal five flagellomeres as 
follows (in mm): 9, 0.074; 10, 0.088; 11, 0.081; 12, 0.092; 13, 
0.097 (Fig. 6A3). Proboscis short, mouthparts unclear. Palpus 
five-segmented, palpomere 3 slightly swollen. Scutum with-
out anterior spine. Scutellum with seven or more marginal 
bristles in one row. Paratergite broad. Wing length 0.89 mm, 
width c. 0.33 mm. Wing membrane covered with very small 
microtrichia, macrotrichia absent. Distinct sensilla spot vis-
ible between R4+5 and M1, near R4+5 distal part. Veins M1 
and M2 sessile, M2 forking proximal of crossvein r-m (Fig. 
6A2, 7A1); both first radial cells well developed, costal ratio 
about 0.81; CuA forking at the level of r-m. Legs slender, fore 
femur armed with two ventral spines (Fig. 7A2). Tarsomere 1 
of hind leg with one row of palisade setae. Tarsomeres 3 and 
4 very short on all legs, tarsomere 5 armed with 5–6 pairs of 
slender batonnets distributed on entire length of the segment. 
Claws similar on all legs, both long and equal, flattened and 
slightly curved, each with long and strong internal basal 
barb, without external basal tooth (Fig. 6A4, A5). Abdomen 
barely visible, long tuft setae on sternite 8 absent. Genitalia 
unclear, obscured by gas bubbles. 

Male unknown.
Remarks.—Biting midges trapped in fossil resins generally 
are smaller than those preserved in rock sediments (the am-
ber trap is biased toward small bodied insects; Solórzano 
Kraemer et al. 2018) and also smaller than extant species 
(RS, personal observation). However, Eosphaeromias eo­
cenicus Szadziewski, Santer, Nel, & Krzemińska gen. et 
sp. nov. with female wing length 0.9 mm is exceptionally 
small and probably is the smallest known species within 
the tribe Sphaeromiini sensu lato The female of other fossil 
member of the tribe, Mallochohelea martae Szadziewski, 
2005, from Baltic amber, is much bigger, with wing length 
3.3 mm.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Subfamily Forcipomyiinae Lenz, 1934
Tribe Forcipomyiini Lenz, 1934
Genus Forcipomyia Meigen, 1818
Type species: Tipula bipunctata Linnaeus, 1767, Europe, Recent.

Forcipomyia oisensis Szadziewski, Santer, Nel, & 
Krzemiński sp. nov.
Figs. 8, 9 .
Zoobank LSID: urn:lsid:zoobank.org:act:C0803ADD-35CD-48CC-B99 
B-80C7B77CAC0E.
Etymology: In reference to the source of this species, Oise amber.
Type material: Holotype male, MNHN.F.A95085 (PA 3916). Para-
types (1 male, 5 females), all from the type locality and horizon: 
MNHN.F.A95086 (LQ 148) male, MNHN.F.A95087 (LQ148) female; 
MNHN.F.A95088 (PA 3336) female; MNHN.F.AA95089 (PA 5964) 
female; MNHN.F.A95090 (PA 7870), 2 females.
Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The small species having in both sexes second 
radial cell long, whole wing membrane covered with distinct 
macrotrichia, short proboscis with five-segmented palpus 
and high tarsal ratio of hind leg 2.3–2.8. The only species in 
the genus having long separated parameres in male genitalia 
that are curved dorsally.
Material.—64 females: MNHN.F.A95095 (LQ 97); 
MNHN.F.A95095 (RI 110); MNHN.F.A95096 (RI 170); 
MNHN.F.A95098 (PA 222) 4 specimens; MNHN.F.A95099 
(PA 562) 2 specimens; MNHN.F.A95100 (PA 1391); 
MNHN.F.A95101 (PA 1565) 32 specimens or more in icicle; 
MNHN.F.A95105 (3991) 3 specimens; MNHN.F.A95106 
(8547) 2 specimens; MNHN.F.A95107 (PA 15019) 9 spec-
imens; MNHN.F.A95108 (PA 15276), with mite Acari on 
abdomen; MNHN.F.A95109 (PA 18801).
Description.—Male: Body slender (Fig. 8A1, A2). Flagellum 
composed of 13 flagellomeres, plume well developed, total 
length 0.79 mm, distal 4 elongated, their length in mm are as 
follows: 10, 0.120; 11, 0.100; 12, 0.090; 13, 0.100 (Fig. 8A3). 
Proboscis short, mouthparts without teeth. Palpus five-seg-
mented. Palpomere 3 swollen on basal half, with sensory 
pit at mid-length, 0.085 mm long (Fig. 8A4). Wing length 
0.80–1.25 mm, CR 0.66–0.68. Wing membrane covered 
with macrotrichia, microtrichia distinct. First radial cell 
small, second one long. Legs: TR(1) 2.0, TR(2) 2.1, TR(3) 
2.4. Genitalia (Fig. 8A5–A8): gonocoxite slender, gonostylus 
slender straight (Fig. 8A5, A6). Parameres long, separated, 
almost hockey stick like with blunt apices directed dorsally 
(Fig. 8A5, A6). Aedeagus barely visible, long with forked 
apex, basal arch low.

Female: Similar to male, with usual sexual differences 
(Fig. 9A1, A2). Body length 1.1–1.2 mm. Flagellum com-
posed of 13 flagellomeres, total length 0.38 mm, AR 1.62. 
Proboscis very short. Palpus five-segmented, palpomere 3 
stout, swollen on basal 5/6. Wing length 0.60–0.72 mm, CR 
0.65–0.68. Whole wing membrane covered with macrotri-
chia (Fig. 9A3), both first radial cells well developed, second 
one about 3 times longer than first one (Fig. 9A4). TR(1) 2.8, 
TR(3) 2.8. Scutellum with very long and numerous marginal 
setae. Cerci very short.
Remarks.—Within Forcipomyia apices of parameres are 
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straight or curved ventrally. In the new species they are 
curved dorsally and this shape probably is unique within the 
genus. The subgeneric position of the species is not clear. It 
is mostly similar to species of the subgenus Synthyridomyia 
Saunders, 1957, which have separated parameres.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Tribe Dasyheleini Lenz, 1934
Genus Dasyhelea Kieffer, 1911b
Type species: Dasyhelea halophila Kieffer, 1911b, Croatia, Recent.

Dasyhelea eocenica Szadziewski, Santer, Nel, & 
Krzemiński sp. nov.
Fig. 10.

Zoobank LSID: urn:lsid:zoobank.org:act:CFF61F32-2F55-4DFB-8617- 
6B3B4E76F615.
Etymology: In reference to the Eocene Epoch.
Type material: Holotype male (MNHN.F.A95091), and two male para-
types (MNHN.F.A95092 and MNHN.F.A95093) in one amber piece 
(4206). The holotype is positioned between two male paratypes on left 
and right (one paratype incomplete, without genitalia).
Type locality: Le Quesnoy, Paris Basin, France.
Type horizon: Eocene Oise amber.

Diagnosis.—The only fossil species of Ceratopogonidae 
with both first radial cells developed, tergite 9 with distinct 
apicolateral processes, and gonostylus with slender cylindri-
cal shining black apical third. Female unknown.
Description.—Male: Body complete (Fig. 10A1). Flagellum 
0.50–0.51 mm long, plume well developed, distal 4 flag-
ellomeres elongated, flagellomere 13 with rounded apex 

Fig. 8. Ceratopogonid male biting midge Forcipomyia oisensis Szadziewski, Santer, Nel, & Krzemiński sp. nov., holotype MNHN.F.A95085 (PA3916); 
Oise amber, Le Quesnoy, France; lower Eocene. A1, anterior body with head in ventrolateral view; A2, posterior body with abdomen in ventrolateral view; 
A3, distal flagellomeres 9–13 in lateral view; A4, palpus in lateral view; genitalia, ventral (A5) and lateroventral (A6) views; A7, paramere and aedeagus, 
lateral view; A8, apex of aedeagus, lateral view. 
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(Fig.  10A2). Proboscis short. Palpus five-segmented; pal-
pomere 3 short and stout (Fig. 10A3). Scutum shining black. 
Wing length 0.60–0.68 mm, CR 0.55–0.58. First radial cell 
slit-like present, second one rectangular, membrane with 
macrotrichia on distal half. TR(1) 2.3–2.5, TR(2) 2.2, TR(3) 
2.0–2.3. Genitalia (Fig. 10A5) slightly rotated. Sternite 9 
distinct, M-shaped with deep caudomedian excavation. 
Tergite 9 with long cylindrical apicolateral processes armed 
with apical seta. Gonocoxite slender, without modifica-
tions. Gonostylus almost straight stout on basal 2/3 and 
slender, cylindrical, shining black on apical 1/3 (Fig. 10A4). 
Aedeagus and parameres barely visible. 

Female unknown.
Remarks.—The subgeneric position of the species is not clear. 
The following combination of characters: two first radial cells 
developed, flagellomere 13 with rounded apex, abdominal 
tergite 9 with cylindrical apicolateral processes is unknown 
within typical European subgenera of the genus Dasyhelea 
(Dominiak and Szadziewski 2010; Dominiak 2012).
Stratigraphic and geographic name.—Type locality and 
horizon only.

Discussion
In 29 amber pieces of Oise amber, among 83 biting midges 
we found eight new species which represent three subfami-
lies, three tribes, and seven genera/subgenera, of which six 
are recently represented, and the seventh is a new extinct 
genus. Nevertheless, the diversity is rather low here when 
compared to ceratopogoniid fauna from other Eocene am-
bers.

The dominant genus in Oise amber is Forcipomyia, with 
71 specimens (86% of all ceratopogonids; Table 1). It is less 
common in Baltic amber including Rovno and Bitterfeld de-
posits (11–32% of all biting midges; Sontag and Szadziewski 
2011), but prevails in several other Cenozoic ambers (72% in 
Eocene Sakhalin amber: Szadziewski 1990; 41% in Eocene 
Indian amber: Stebner et al 2017; 67% in Miocene Mexican 
amber: Szadziewski and Grogan 1996; and finally 42% 
in Miocene Dominican amber: Szadziewski and Grogan 
1998b). Noteworthy, the samples from Sakhalin amber (25 
specimens), Indian amber (34) or Mexican amber (18) were 
very small.

Especially interesting is an icicle containing 32 females 

Fig. 9. Ceratopogonid female biting midge Forcipomyia oisensis Szadziewski, Santer, Nel, & Krzemiński sp. nov., paratype MNHN.F.A95088 (PA 3336); 
Oise amber, Le Quesnoy, France; lower Eocene. A1, A2, whole specimen in dorsal view; A3, wing in dorsal view; A4, first radial cells. 
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of Forcipomyia oisensis Szadziewski, Santer, Nel, & Krze-
miński sp. nov. Such abundance of females in a small 
(c. 1 cm3) piece of amber is extremely rare and clearly refers 
to a specific life situation of these flies. As a rule, the females 
of extant ceratopogonids (and various nematoceran flies) 
hatch some days after males and disperse in seek of swarming 
males. Males usually depart from hatching places and form 
swarms over some elevated structure as bush, stone or stick 

(a so called marker) in a well-lit place to be easily viewed 
by females. Such places might be far from resining trees. 
Therefore, finding of so many females trapped together may 
indicate a situation just after their mass eclosion; alternatively, 
a mass oviposition after their return from mating places to the 
forest. As the larvae of Forcipomyia are generally terrestial 
and live in rotting wood or plant debris, our finding also 
shows that such habitats were common in Oise forests.

Fig. 10. Ceratopogonid male biting midge Dasyhelea oisensis Szadziewski, Santer, Nel, & Krzemiński sp. nov., holotype MNHN.F.A95091; Oise amber, 
Le Quesnoy, France; lower Eocene. A1, habitus in lateral to ventrolateral view; A2, distal flagellomeres 9–13 in lateral view; A3, palpomeres 3–5; A4, gono-
stylus; A5, genitalia in ventral view.
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Dominance of the genus Forcipomyia in Oise amber, 
and especially the abundance of females, recall those ob-
served in Dominican amber, where as many as 48 females 
in one amber piece were found (Szadziewski and Grogan 
1998b). In both Oise and Dominican ambers this genus is 
dominant (86% and 41%, respectively), with females pre-
vailing (97% and 80%, respectively) which may suggest 
that forests where they lived were ecologically similar. 
Actually, both ambers were produced by leguminous trees 
of the Fabaceae family, and in that they differ from Baltic 
amber which was produced by pine trees. In Baltic am-
ber females constituted only 67% specimens of the genus 
Forcipomyia (Table 1).

It is worth noting here that in the Dominican amber 
an evidence of mass appearance of another ceratopogonid 
species was recorded. One piece of amber contained 26 
males and 29 females of aquatic Brachypogon dominicanus 
Szadziewski & Grogan, 1998a, which shows that they were 
trapped in resin during or after swarming and/or mating 
activity (Szadziewski and Grogan 1998a, b; Szadziewski 
and Sontag 2022).

The ceratopogonids described here shed new light on 
the paleoenvironment in the Ypresian of Oise. The amber 
bearing forests have been inferred in a fluvio-lacustrine 
setting without apparent marine influence (Nel et al. 2004). 
The results of our study reveal marine influence docu-
mented by presence of two specimens of the extant, relict-
ual and pantropical genus Leptoconops, which is a good in-
dicator of sea shore or estuarine environments. This record 
indicates that coastal or estuarine ecosystems close to Oise 
amber forests were present, which is a new information for 
the reconstruction of this palaeoenvironment. Indeed, some 

outcrops of the Oise amber lay at the Eocene seashore (ac-
cording to the map in Brasero et al. 2009: fig. 1).

Immature stages of extant Brachypogon, Stilobezzia, 
Sphaeromiini (including Eosphaeromias Szadziewski, 
Santer, Nel, & Krzemińska gen. nov.), and Dasyhelea are 
aquatic or semiaquatic and live in different types of fresh 
water bodies. The small number (10 specimens) of aquatic/
semiaquatic biting midges would indicate that fresh water 
habitats were not common in Oise forests and this image is 
supported by large number of terrestrial Forcipomyia.

Conspicuous differences in assemblages of biting midges 
in Oise and Baltic amber seem to exist, even on taking 
into account the unproportionality in numbers of inclusions 
compared (Table 1). Nevertheless, such comparison is inter-
esting, because it may reflect differences in (i) age, and (ii) 
climate in these two localities.

(i) While the age of Oise amber has been safely estab-
lished at the earliest Eocene (Ypresian), the age of Baltic 
amber is still a matter of discussions, and various opinions 
cover c. 20 Ma of the Eocene, from early Eocene (Ypresian; 
Ritzkovski 1997) to late Eocene (Priabonian; Grimaldi and 
Ross 2017). The main cause of this uncertainty is that de-
posits of Baltic amber are moved outside their primary 
Eocene sediments. In this situation comparison of fauna 
is very important, because finding of the same species (if 
only one!) in both ambers would indicate also their simi-
lar age (insect species are believed to live up to 5 million 
years; Simpson 1951). Till now no such species were found, 
including our study.

(ii) The climates in Oise amber forest and in Baltic am-
ber forests differed conspicuously. The Ypresian is known 
as the episode of highest temperature in the Cenozoic 

Table 1. Taxonomic proportions of Eocene biting midges from amber of Oise presently examined and from Baltic amber (after Szadziewski 1988 
and this paper). –, percentage omitted for too small values.

Taxa Number of specimens (males) Percentage of specimens (males)
Oise amber Baltic amber Oise amber Baltic amber

Leptoconopinae 2 (1) 4 (1) – –
     Leptoconops 2 (1) 4 (1) – –
Ceratopogoninae 7 (4) 905 (346) – 82.05 (38.23)
     Brachypogon 4( 4) 158 (44) – 14.32 (27.85)
     Stilobezzia 2 (0) 29 (10) – –
    Eosphaeromias 1 (0) – – –
Forcipomyiinae 74 (5) 194 (64) 89.16 (6.76) 17.59 (32.99)
     Forcipomyia 71 (2) 175 (57) 85.54 (2.81) 15.87 (32.57)
     Dasyhelea 3 (3) 18 (8) – –
Total 83 (10) 1103 (412) – –

Table 2. Occurrence of fossil indicative genera of Ceratopogonidae in Eocene ambers. After Szadziewski (2018) and recent data.

Genus Baltic amber 
45 Ma

Oise amber 
53 Ma

Fushun amber 
53 Ma

Sakhalin amber
45 Ma

Indian amber
54 Ma

Eohelea Petrunkevitch, 1957 + – – + +
Gedanohelea Szadziewski, 1988 + – + – +
Mantohelea Szadziewski, 1988 + – + – +
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(PETM: Paleocene–Eocene Thermal Maximum), which 
was an aftermath of the mass eruptions of volcanoes in 
Greenland (Ziegler 1988; Obst et al. 2015). From that pe-
riod on the gradual fall of annual temperature was ob-
served. In the Priabonian, which is the discussed latest age 
of Baltic amber, the climate in Europe was still subtropical 
but annual temperature was cooler at c. 4ºC (Zachos et al. 
2001). This difference might have an impact both on the 
plant and faunal assemblages.

There is an intriguing question why some fossil genera, 
characteristic for the Eocene, are absent in European am-
ber from Oise (53 Ma), while these are widely distributed 
and common in European Baltic amber (c. 45 Ma) (see 
Table 2; Fig. 11). This difference cannot be explained by 
various geological ages, as these taxa were reported even 
in contemporary early Eocene outcrops from other remote 
regions of Asia (Fushun in China, 50 Ma; Wang et al. 
2014) (Stebner et al. 2016); Indian subcontinent (Cambay, 
54.6 Ma; Smith et al. 2016) (Stebner et al. 2017), and mid-
dle Eocene Sakhalin amber in Russia (45 Ma; Kodrul 
1999). On the other hand, a new genus Eosphaeromias 
Szadziewski, Santer, Nel, & Krzemińska was found only 
in the Oise amber, and is absent in large numbers of cera-
topogonids in other fossil resins of similar age. The plau-
sible explanation of these faunal differences would be that 
the Oise forests were unique habitats, highly specific and 
not suitable for some aquatic or semiaquatic biting midges 
that lived in more northern latitudes of Eocene Europe and 
in other regions of Asia.

Conclusions
In Early Eocene amber from Oise, France the Ceratopogo
nidae are represented by eight new species in seven genera/
subgenera, of which only one genus is extinct and new to 
science. In comparison with other records from Eocene am-
bers this sample of examined Ceratopogonidae shows a rela-
tively low diversity. Terrestrial Forcipomyia is the dominant 
genus (86% of all ceratopogonids, mostly females).

The paleoenvironment of Oise amber forests, as inferred 
from the assemblage of biting midges, was coastal or close 
to river estuarium/estuaria. However, absence of some gen-
era known from other Eocene ambers of the world indicates 
unique forest habitats in the Oise region, more dry and hence 
less suitable to some aquatic or semiaquatic biting midges.
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Fig. 11. Distribution of  genera of Ceratopogonidae indicative of the lower Eocene (Szadziewski 2018). 1, Baltic amber, 48–34 Ma; Szadziewski (1988); 
2, Fushun amber, 50 Ma; Stebner et al. (2016); 3, Sakhalin amber, 45 Ma, Szadziewski (1990); 4, Indian amber, c. 54.6 Ma; Stebner et al. (2017); 5, Oise 
amber, c. 53 Ma; present study. Map source: Wikimedia Commons. References to amber ages: Baltic (Grimaldi and Ross 2017), Fushun (Wang et al. 
2014), Indian (Smith et al. 2016), Oise (Nel et al. 1999); Sakhalin (Kodrul 1999).
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