
INTRODUCTION

Biting midges (Ceratopogonidae) are a large family
of nematocerous flies with almost 6300 extant (Borkent
2016) and 290 fossil species (Szadziewski 2018, and
further records).

The genus Meunierohelea Szadziewski is known
from one extant species living in NE Australia, four
named species from Eocene Baltic amber (45 Ma)
deposited in the Gulf of Gdańsk (Szadziewski 1988),
Bitterfeld (Szadziewski 1993) and Rovno (Sontag 
& Sza dziewski 2011), and from three species from
Eocene Indian amber from Cambay (53 Ma) (Stebner 
et al. 2017). The females of biting midges in Meuniero-
helea, like other members of the tribe Ceratopogonini,
are/were predators of other small insects. The female
of the extant M. caligula (Debenham) has mandi-
bles armed with 8-9 well-developed teeth (Debenham
1988).

The genus Meunierohelea was not reported among
the 339 inclusions of biting midges from Miocene

Dominican amber (16 Ma) studied by Szadziewski and
Grogan (1994). More than 25 years later, a well-
preserved female of this genus was found in this amber
by the collector and amber dealer John Fudala from the
USA. The purpose of this paper is to describe a new
species based on this inclusion.

MATERIALS AND METHODS

The inclusion described in this paper is embedded
in a piece of amber from the Dominican Republic,
which was donated to the Museum of Amber Inclusions
(University of Gdańsk, Poland, MAIG) by John Fudala
(Janusz Fudała) from the USA. The piece of amber
MAIG No. 6267 containing Meunierohelea is divided
into several pieces with 14 syninclusions: Diptera 2,
Coleoptera 2, Hymenoptera 4 and Hemiptera 6. 

The photographs were taken with a LAS Montage
multifocus attached to a Leica DM6000 compound
microscope. The morphological terms and abbrevia-
tions are those explained by Szadziewski (1988, 1996). 
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DESCRIPTION

Order Diptera Linnaeus, 1758

Family Ceratopogonidae Newman, 1834

Subfamily Ceratopogoninae Newman, 1834

Tribe Ceratopogonini Newman, 1834

Genus Meunierohelea Szadziewski, 1988 [March 1988]

Type species. M. nielseni Szadziewski, 1988 (fos-
sil, Eocene Baltic amber), by original designation.

Syn. Chimaerohelea Debenham, 1988 [May 1988]
Type species Ch. caligula Debenham, 1988

(extant, north Queensland), by original designation.
Diagnosis. The genus has a unique wing venation

with a long and straight vein M2 which extends anteri-
orly towards the wing base. The first and second radi-
al cells are usually well separated by the anastomosed
vein R1+2+3. The second radial cell is long and narrow,
and usually open at the distal end. The legs are slen-
der, unmodified, and the fourth tarsomeres are cylin-
drical. The female claws are relatively short and simple
on all legs.

Meunierohelea fudalai sp. nov.

Diagnosis. The species can be distinguished from
other fossil congeners by the flagellum without sensilla
coeloconica, the very short first radial cell, and female
antennal ratio less than 1.0. Male unknown.

Type material. Holotype female, MAIG No. 6267.
Dominican amber. Donated by J. Fudala. This piece of
amber contains the following syninclusions: Diptera:
Chironomidae 1, Cecidomyiidae 1; Coleoptera: Mordel-
lidae 1; Hymenoptera: Formicidae 4; Hemiptera: Fulgo-
romorpha: 3 nymphs, 2 exuviae, Delaphidae 1 adult. 

Description. Female (Fig. 1A). Body complete, uni-
formly dark brown. Total length without flagellum 1.42
mm. Flagellum (Fig. 1B, C) composed of 13 flagellom-
eres, length 0.87 mm, proximal flagellomeres cylindri-
cal and long, distal flagellomeres greatly elongate,
antennal ratio 0.99, sensilla coeloconica absent. Pro-
boscis moderately long. Palpus 5-segmented, short,
palpal segment 3 about 40 μm long, with rounded 
sensory pit, palpal segment 4 very short (Fig. 1D). Eye
separation not visible. Scutum with long setae. Legs
slender, without modifications; claws slender, moder-
ately long about 30 μm, equal, without basal inner
teeth; tarsomeres 1–2 of all legs with 2 rows of palisade
setae; fourth tarsomeres cylindrical. Tibial spur of fore
leg long, hind tibial spur indistinct. Tarsal ratio of fore 
leg TR(1) 2.25, TR(2) 2.77, TR(3) 1.92. Wing narrow
without anal lobe, length 1.13 mm, costal ratio 0.76
(Fig. 1A). Wing membrane without macrotrichia. First

radial cell short, about 1.4 times shorter than anasto-
mosed vein R1+2+3; second radial cell with opened
apex, 2.6 times longer than first one (Fig. 1E). Vein M2
long, straight, with atrophied base. Abdomen without
modifications, cerci short, seminal capsule not visible. 

Male. Unknown.
Etymology. This species is named after our good

friend John Fudala (Janusz Fudała) from the USA, who
has donated many inclusions in Dominican amber to
the Museum of Amber Inclusions at the University of
Gdańsk. 

DISCUSSION

The new species can be distinguished from other
fossil congeners by the flagellum without sensilla 
coeloconica, the very short first radial cell, and the
female antennal ratio (AR) less than 1.0. It is similar to
the extant M. caligula (Debenham, 1988) from Aus-
tralia in having a short first radial cell. However, the
female of the extant species is smaller, with a wing
length of 0.90 mm and also differs in having a very
short palpal segment 3, and a lower AR – 0.84 (Deben-
ham 1988).

At present, the genus Meunierohelea contains the
following nine species: 

M. borkenti Stebner & Szadziewski, 2017 in Steb-
ner et al. 2017 (Eocene Indian amber);

M. caligula (Debenham, 1988) (extant, NW Aus-
tralia);

M. cambayana Stebner & Szadziewski, 2017 in
Stebner et al. 2017 (Eocene Indian amber);

M. fudalai sp. nov. (Miocene Dominican amber);
M. gedanicola Szadziewski, 1988 (Eocene Baltic

amber, Gulf of Gdańsk);
M. miocaenica (Szadziewski, 1993) (Eocene Baltic

amber from Bitterfeld);
M. nielseni Szadziewski, 1988 (Eocene Baltic

amber from the Gulf of Gdańsk, Bitterfeld and Rovno;
Szadziewski 1988, 1993, Sontag and Szadziewski
2011);

M. orientalis Stebner & Szadziewski, 2017 in Steb-
ner et al. 2017 (Eocene Indian amber);

M. wirthi Szadziewski, 1988 (Eocene Baltic amber,
Gulf of Gdańsk).

The broad distribution of Meunierohelea in the
past well illustrates the opinion, expressed by Hand-
lirsch (1913), that the recent distribution of many taxa
is no indication of their place of origin or dispersion.
The present record indicates that this is a relict group
of predatory biting midges which had a broad, probably
worldwide, distribution during its phylogenetic history
(Fig. 2), and shows that paleontological data are neces-
sary to test biogeographic hypotheses (Szadziewski
2008, 2018).
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Figure 1. Meunierohelea fudalai sp. nov., holotype female; A – total habitus, B, C – flagellum, D – palpus, E – first radial cells.

Figure 2. Historical distribution of the relict genus Meunierohelea. Explanations: Ma – million years ago, yellow circle – extant distribution, 
red circle – ancient distribution.
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