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Overlooked diversity of the predatory fungus gnat 
Macrocera in Baltic amber
ALICJA PEŁCZYŃSKA, WIESŁAW KRZEMIŃSKI, and AGNIESZKA SOSZYŃSKA

Pełczyńska, A., Krzemiński, W., and Soszyńska, A. 2026. Overlooked diversity of the predatory fungus gnat Macrocera 
in Baltic amber. Acta Palaeontologica Polonica 71 (2): 219–245.

The genus Macrocera (Diptera: Keroplatidae) is highly diverse, comprising over 200 species distributed worldwide, yet 
it remains poorly documented in the extensive sciaroid fossil record. This study presents the results of our investigation 
of Macrocera in Baltic amber, which led to the discovery of five new species (Macrocera barteki Pełczyńska sp. nov., 
Macrocera hoffeinsorum Pełczyńska, Krzemiński, & Soszyńska sp. nov., Macrocera poseidonis Pełczyńska, Krzemiński, 
& Soszyńska sp. nov., Macrocera stuckinamberi Pełczyńska, Krzemiński, & Soszyńska sp. nov., and Macrocera tymoni 
Pełczyńska sp. nov.) and to the re-examination of the only previously described valid species, Macrocera electricornis. 
A diagnostic key for species identification is provided. Our results indicate that Macrocera had already attained its mod-
ern morphological body plan by the Eocene, highlighting Baltic amber as a largely unexplored source of information 
on the evolutionary history of certain insect groups. We further discuss the delimitation of the genus and emphasise the 
need for its comprehensive revision.
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Introduction
The genus Macrocera Meigen, 1803 (subfamily Macro
cerinae, tribe Macrocerini) is arguably one of the most 
remarkable taxa within the predatory fungus gnat family 
Keroplatidae (Diptera: Sciaroidea). It is the most speciose 
taxon, comprising more than 200 extant species, and is dis-
tributed worldwide, from the low Arctic of Greenland to 
Subantarctic regions, with records even from the Crozet 
Islands (Matile 1990; Evenhuis 2006). Moreover, new ex-
tant and fossil species continue to be described each year 
(Mantič and Ševčík 2017; Pełczyńska et al. 2024, 2025; 
Ševčík 2024; Lim et al. 2025).

In particular, the larvae of those species whose biology 
has been studied are predatory, spinning sticky webs coated 
with an acidic fluid to capture and kill small invertebrate 

prey, or possibly combining carnivory with fungivory (Matile 
1990). However, the genus remains poorly studied, and avail
able observations suggest that trophic strategies within 
Macrocera may be more diverse. Larvae have been recorded 
from natural caves as well as artificial underground habitats, 
such as cellars and basements, but also frequently occur in 
narrow crevices under tree bark, where the availability of po-
tential prey may be limited, and have been reared from grass 
and sedge tussocks (Laurence 1982; Matile 1990; Ševčík and 
Roháček 2008). Therefore, further studies are required to bet-
ter understand the biology and ecology of this genus.

In adults, Macrocera is perhaps best known for its long 
antennae, which can be up to five times the length of the 
body (Matile 1990). This characteristic is shared by most 
species, and in reference to it the genus name is derived 
from the Greek words makros (μακρός), meaning “long”, 
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and keras (κέρας), meaning “horn” (Mantič and Ševčík 
2017). Given their distinctive anatomy, species richness, 
and relatively large size, it is somewhat surprising that this 
genus is poorly reported and documented among the numer-
ous Sciaroidea inclusions known from Baltic amber. This 
prompted a closer examination of this fossil resin.

The fauna of Baltic amber might be perceived as relatively 
well studied, given that ca. 3500 species of arthropods have 
been described over more than 300 years of research (Penney 
and Preziosi 2013). At the same time, Diptera constitute the 
dominant group among the numerous insect inclusions found 
in this resin, accounting for more than 70% of all inclusions. 
Most of these are nematoceran flies, including many sciar-
oids (Perkovsky et al. 2007). However, only eight nominal 
species of Macrocera have been proposed from Baltic amber, 
and only one of them remains valid within this genus.

Representatives of the genus Macrocera in Baltic amber 
were first reported by Loew (1850), although he did not 
provide formal species descriptions. The first species were 
described much later by Meunier (1899) as Macrocera gran-
dis Meunier, 1899, Macrocera minuta Meunier, 1899, and 
Macrocera socatta Meunier, 1899. However, the first two 
should be considered nomina nuda, as no descriptions or 
illustrations were provided. The type specimens of the third 
species are most likely lost, and the original description is 
insufficient to allow a reliable diagnosis; therefore, it should 
be treated as a nomen dubium (Evenhuis 2006; Blagoderov 
et al. 2019).

Among the five species described later by Meunier et 
al. (1904), four were subsequently reassigned: Macrocera 
abundare (Meunier, 1904), Macrocera ciliata (Meunier, 
1904), and Macrocera filiformis (Meunier, 1904) were 
transferred to Kelneria Matile, 1979, while Macrocera ele
gantissima was redescribed as Micrepimera Matile, 1990 
(Blagoderov et al. 2019). As a result, only Macrocera electri
cornis Evenhuis, 2006 (originally described as Macrocera 
longicornis by Meunier, a junior homonym of Macrocera 
longicornis Fabricius, 1781) should be regarded as a valid 
species of Macrocera known from Baltic amber.

Macrocera electricornis was described from a single 
specimen, and because the original description included 
only a very limited set of morphological characters, we 
re-examined the holotype and provide a redescription of this 
species. This enabled accurate comparisons with the newly 
discovered species from Baltic amber.

The main aim of this study was to analyse the actual rich-
ness of Macrocera in Eocene Baltic amber. This diversity had 
previously remained unexplored, as initially hypothesised, 
and our findings confirm this. Consequently, we describe 
five new species and provide a diagnostic key for their identi-
fication. The delimitation of the genus is also discussed.

Institutional abbreviations.—CCHH, the collection of 
Christel and Hans Werner Hoffeins, Hamburg, Germany 
deposited in SDEI; GZG, Geowissenschaftliches Zentrum, 
Universität Göttingen, Göttingen, Germany; ISEA PAS, 

Institute of Systematics and Evolution of Animals, Polish 
Academy of Sciences, Kraków, Poland; SDEI, Senckenberg 
Deutsches Entomologisches Institut, Müncheberg, Germany.

Other abbreviations.—A₁/A₂, first/second anal vein; anepm, 
anepimeron; anepst, anepisternum; C, costal vein; cer scl, 
cerebral sclerite; Cu, cubital vein; flgm, flagellomere; frm, 
radio-medial fusion; h, humeral crossvein; kepst, katepis-
ternum; ltg, laterotergite; med, mediotergite; M₁/M₂, first/
second branch of media; M₃₊₄, fourth branch of media; Mb, 
mediobasal vein; m-cu, medio-cubital crossvein; oc, ocel-
lus; pcelli, posterior ocelli; ped, pedicel; plp, palpomere; plv, 
pulvillus; R₁, anterior branch of radius; R₂₊₃/R₂₊₃₊₄₊₅, second 
branch of radius; R₄₊₅, third branch of radius; Rb, radiobasal 
vein; Rs, radial sector; Sc, subcostal vein; scp, scape; sc-r, 
subcostal-radial crossvein; sct, scutum; sctl, scutellum.

Nomenclatural acts.—This published work and the nomen-
clatural acts it contains have been registered in ZooBank: 
urn:lsid:zoobank.org:pub:ADC93CCC-B187-4210-B161-
D2F0DB5479BF

Material and methods
The investigated holotype of Macrocera electricornis, 
GZG.BST.3064 (former Königsberg number Z8194), and 
the holotypes of the newly described species (CCHH 582-1, 
MP/3247, 4422, 5331, 5332) originate from Eocene Baltic 
amber. This resin was presumably produced by plant assem-
blages that covered large parts of Fennoscandia. However, it 
is not deposited at its place of origin, as it was redistributed 
across the Northern European Plain through fluvial trans-
port, marine transgressions, and glacial processes (Szwedo 
and Sontag 2013; Chang et al. 2023). Consequently, Baltic 
amber lacks an original stratigraphic context, which poses 
a serious challenge for precise dating. The broadly accepted 
age range of Baltic amber extends from the Lutetian to the 
Priabonian (approx. 47.8–33.9 Ma; Grimaldi and Ross 2018). 
While it is generally impossible to date specimens collected 
from beaches and shallow nearshore waters more precisely, 
more refined age estimates can be obtained for specimens 
recovered from the “Blue Earth” layer of amber-bearing 
sediments (see the Discussion for further details; Ross et al. 
2026). Unfortunately, the majority of amber specimens in 
collections lack precise provenance data, with labels typi-
cally providing no more information than an attribution to 
Baltic amber. This is also the case for the specimens inves-
tigated in this study.

The Baltic amber origin of the investigated specimens 
was verified using Fourier transform infrared spectroscopy 
(FTIR) with a Nicolet iS5 FTIR spectrometer equipped with 
a diamond crystal attenuated total reflectance (ATR) acces-
sory. The obtained spectra have been archived in the data-
base of the ISEA PAS, in accordance with the guidelines 
proposed by Zakrzewska et al. (2020).
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The amber pieces were manually ground using wet sand-
paper with grits ranging from 220 to 2500 and subsequently 
polished with a fine abrasive paste on a felt polishing wheel. 
Morphological analyses were then performed using transmit-
ted light microscopy with a Leica M205 C stereomicroscope.

Photographs of Macrocera electricornis were taken at 
the University of Lodz (Poland) using a Leica M205 C ste-
reomicroscope equipped with a Leica DMC5400 camera. 
Image stacking and subsequent processing were performed 
using Leica Application Suite X software (LAS X; Leica 
Microsystems). Photographic documentation of the newly 
described species was carried out at the Natural History 
Museum of Denmark using a Canon EOS R7 camera 
equipped with an Infinity K2/SC lens and Nikon 5× or 10× 
microscope objectives. Focus-stacked image series were 
captured using a Cognisys StackShot 3X Macro Rail, and 
image stacking was performed with Zerene Stacker soft-
ware (Zerene Systems). Line drawings were subsequently 
prepared in CorelDRAW 2018 based on the photographs.

The holotype of Macrocera electricornis (GZG.BST. 
3064, old Königsberg number Z8194) is currently housed at 
the GZG. The holotypes of Macrocera barteki Pełczyńska 
sp. nov. (MP/3247), Macrocera poseidonis Pełczyńska, Krze
miński, & Soszyńska sp. nov. (MP/5332), Macrocera stuckin
amberi Pełczyńska, Krzemiński, & Soszyńska sp. nov. 
(MP/5331), and Macrocera tymoni Pełczyńska sp. nov. (MP/ 
4422) are deposited at the ISEA PAS. The holotype of 
Macrocera hoffeinsorum Pełczyńska, Krzemiński, & So
szyńska sp. nov. (CCHH 582-1) is a part of the collection of 
C. & H.W. Hoffeins and is deposited in the collection of SDEI.

The morphological terminology used in this publication 
mainly follows the nomenclature outlined in the Manual of 
Afrotropical Diptera (Volume 1) by Cumming and Wood 
(2017). The wing vein nomenclature (Fig. 1) follows that 
used in our previous works (Pełczyńska et al. 2024, 2025), 
based on the nomenclature proposed by Ševčík et al. (2020, 
2022). The following terminology is applied: basal part of 
M1+2 = M1+2 section from its origin to the start of frm; M1+2 
fork stem = M1+2 section from the end of the radio-medial 
fusion to the M1+2 fork; R2+3+4+5 fork stem = R2+3+4+5 sec-

tion from the end of the radio-medial fusion to the R2+3+4+5 
fork. Additionally, in the case of the Mb, which atrophies to 
various degrees in different species (see the Discussion for 
further details), its course has been marked on wing recon-
structions even in cases where only its trace remains, and 
the degree of its preservation has been indicated in the text.

For male genitalia color coding was used as follows: yel-
low, cercus; violet, epandrium; pink, gonocoxites; blue, gono-
stylus; green, hypoproct; grey, membranous structures.

Systematic palaeontology
Class Insecta Linnaeus, 1758
Order Diptera Linnaeus, 1758
Infraorder Bibionomorpha Hennig, 1948
Superfamily Sciaroidea Billberg, 1820
Family Keroplatidae Rondani, 1856
Subfamily Macrocerinae Rondani, 1856
Tribe Macrocerini Rondani, 1856
Genus Macrocera Meigen, 1803
Type species: Macrocera lutea Meigen, 1804, by original designation; 
Germany, Recent.

Diagnosis.—See Meigen (1803).

Macrocera electricornis Evenhuis, 2006
Figs. 2, 3. 
1904 Macrocera longicornis Meunier, 1904 nec Fabricius, 1781; Meu-

nier 1904a: 91; 1904b: 102.
2006 Macrocera electricornis Evenhuis, 2006, nomen novum pro Mac-

rocera longicornis Meunier, 1904; Evenhuis 2006: fig. 36.
Holotype: GZG.BST.3064, male in 15×10×4 mm piece of Baltic amber 
(Fig. 2A1, A2; IR spectrum Fig. 20A).
Type locality: Baltic region.
Type horizon: Baltic amber, mid-Eocene (ca. 47.8–33.9 Ma according
to Seyfullah et al. 2018).

Diagnosis.—Antennae more than 2× wing length; vein R1 
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Fig. 1. Hypothetical ground plan of the Keroplatidae wing.
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Fig. 2. Predatory fungus gnat Macrocera electricornis Evenhuis, 2006 (male, holotype, GZG.BST.3064), Eocene Baltic amber, Baltic region. General 
view of the specimen (A1), amber piece containing specimen (A2), head in frontal (A3) and dorsal (A4) views; apical spur of the fore tibia (A5), mid tibia 
(A6), and hind tibia (A7), tip of the tarsus of fore leg (A8).
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terminating in C before the R2+3+4+5 fork; R2+3+4+5 fork sit-
uated distal to the level of the M1+2 fork; R2+3 approx. 0.5× 
length of the R2+3+4+5 fork stem; apical part of M1+2 approx. 

2.3× frm length; fore tibial spur longer than apical width 
of tibia; male genitalia wider than apex of abdomen; gono-
coxites forming two widely separated arms, largely divided 

Fig. 3. Predatory fungus gnat Macrocera electricornis Evenhuis, 2006 (male, holotype GZG.BST.3064), Eocene Baltic amber, Baltic region. Wing in 
ventral view (A1, A3), thorax in lateral view (A2), genitalia in dorso-lateral (A4, A6) and ventral (A5, A7) views. Photographs (A1, A2, A4, A5), explanatory 
drawings (A3, A6, A7, not to scale). Abbreviations: anepm, anepimeron; anepst, anepisternum; kepst; kepst, katepisternum; ltg, laterotergite; med, medi-
otergite; sct, scutum; sctl, scutellum. Colour coding: yellow, cercus; violet, epandrium; pink, gonocoxites; blue, gonostylus; green, hypoproct. Lines: red, 
level of the M1+2 fork; blue, level of the R2+3+4+5 fork. 
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dorsally; gonostyli broad, laterally flattened, shorter than 
gonocoxites, ending with two small, subequal teeth.
Description.—Body (Fig. 2A1): Approx. 3.9 mm long; wing 
more than 3.0 mm; antennae incomplete, exceeding 8.3 mm 
in length.

Head (Fig. 2A3, A4): Subspherical, wider than long, in-
serted just below anterior margin of scutum; eyes large, well 
separated, occupying most of lateral part of head capsule, 
inner margins slightly notched at level of antennal inser-
tion, without interommatidial setae; large, distinct cerebral 
sclerite present, angular at antero-external angles, narrow-
ing posteriorly, bare; three ocelli present, closely grouped, 
located on anterior margin of cerebral sclerite, forming a 
triangle, median ocellus not reduced.

Antennae (Fig. 2A1): Incomplete; preserved segments in-
dicate length exceeding 2× wing length; scapus as long as 
broad, globular, approx. 2.5× wider than first flagellomere; 
pedicel short, annular, approx. 2.1× wider than long, narrower 
than scape, 1.7× wider than first flagellomere; flagellum with 
12 segments preserved; flagellomeres distinctly elongated, 
first flagellomere approx. 7.2× as long as broad, subsequent 
flagellomeres elongate, cylindrical, bearing sparse row of 
setae. Palpi (Fig. 2A3): four maxillary palpomeres visible, 
all longer than broad; apical palpomere distinctly elongated, 
approx. 7.4× as long as broad, 1.8× longer than proximal pal-
pomere.

Wing (Fig. 3A1, A3): Membrane hyaline, without micro-
trichia or visible markings; C bearing microtrichia through-
out length, remaining veins apparently bare; C terminating 
at wing tip, beyond end of R4+5, at approx. one-third distance 
between terminations of R4+5 and M1; Sc ending in C at level 
of tip of Rb cell, well before level at which A1 reaches wing 
margin; R1 extending beyond half wing length, terminating 
in C distal to R2+3+4+5 fork, at approx. half distance between 
terminations of Cu and M3+4; R2+3 short, approx. 0.2× length 
of R2+3+4+5 fork stem; frm long, ending before level at which 
A1 reaches wing margin; Mb absent; M1+2 fork stem approx. 
2.3× longer than frm, ending just before level of Cu termi-
nation; M1 approx. 5× longer than M1+2 fork stem; opening 
of cell M2 approx. 1.3× wider than opening of cell M1; base 
of M3+4 not atrophied; opening of cell M3+4 approx. 1.7× 
wider than opening of cell M2; basal portion of M1+2 and 
m-cu distinct; Cu reaching wing margin; A1 ending at wing 
margin; A2 absent.

Thorax (Fig. 3A2): Higher than long; scutum arched, 
almost semicircular in lateral view, covered with sparse 
setation arranged in three rows (one dorsocentral and two 
lateral); scutellum scale-shaped; anepimeron bare, not re-
duced, reaching ventral margin of pleura; anepisternum, 
katepisternum, laterotergite and mediotergite bare. Legs 
(Fig. 2A5–A8): fore coxa with sparse, long setae on anterior 
surface; mid and hind coxae with few setae; femora irregu-
larly covered with thin setae; tibiae bearing ventral row of 
short, robust setae; fore tibia with single long spur (approx. 
1.25× apical width of tibia), sensory pit and row of apical 
bristles; mid and hind tibiae with long spurs of unequal 

length, ventral spur slightly shorter (longer spurs approx. 
1.4× and 2.8× apical width of tibiae, respectively); tarsal 
claws small; pulvilli small.

Abdomen (Fig. 3A4–A7): Sparsely setose; eight segments 
visible; segment I short; segments II–IV approx. equal in 
length; subsequent segments gradually decreasing in length; 
male terminalia (Fig. 3A4–A7) wider than apex of abdomen; 
gonocoxites forming two widely separated arms, largely 
divided dorsally beneath epandrium; pair of cerci present; 
gonostyli broad, laterally flattened, shorter than gonocox-
ites, ending with two subequal teeth pointed ventrally; ae-
deagus not visible.
Remarks.—The original description of this species was 
based on a single specimen (GZG.BST.3064; Fig. 2A1, A2) 
and included insufficient number of morphological char-
acters; it stated that vein C extends beyond termination of 
vein Cu; however, present observations indicate that it is 
considerably shorter, terminating shortly after end of R4+5, 
at approx. one-third distance between terminations of R4+5 
and M1; wing on which original reconstruction was primar-
ily based appears optically shortened, therefore length-to-
width ratio was not provided; wing was digitally stretched 
in present reconstruction to recreate its natural proportions; 
wing apex reconstructed based on second wing.
Stratigraphic and geographic range.—Baltic amber, mid-
Eocene (ca. 47.8–33.9 Ma according to Seyfullah et al. 
2018). Kaliningrad Region, Russian Federation.

Macrocera barteki Pełczyńska sp. nov.
Figs. 4, 5.
Zoobank LCID: urn:lsid:zoobank.org:act:E8A5C7D2-1EC9-4B45-
8319-61361D67EE93
Etymology: A patronym barteki dedicated to the first author’s brother, 
Bartosz (“Bartek”) Pełczyński.
Holotype: MP/3247, male in 26×11×4 mm piece of Baltic amber 
(Fig. 4A1, A2; IR spectrum Fig. 20B).
Type locality: Baltic region.
Type horizon: Baltic amber, mid-Eocene (ca. 47.8–33.9 Ma according 
to Seyfullah et al. 2018).
Material.—Holotype only.
Diagnosis.—Antennae more than 1.7× wing length; vein R1 
terminating in C at approx. the level of the R2+3+4+5 fork; 
R2+3+4+5 fork situated just proximal to the level of the M1+2 
fork; R2+3 approx. 0.5× the length of the R2+3+4+5 fork stem; 
apical part of M1+2 approx. 5.6× frm length; fore tibial spur 
shorter than apical width of tibia; male genitalia as wide as 
apex of abdomen; gonocoxites small, positioned parallel to 
each other; gonostyli short and broad, laterally flattened, 
approx. as long as gonocoxites, ending with two very small, 
subequal teeth pointed ventrally; aedeagus not visible.
Description.—Body (Fig. 4A1): Approx. 3.9 mm long; wing 
4.3 mm; antennae incomplete, exceeding 12 mm in length.

Head (Fig. 5A1): Subspherical, wider than long, inserted 
just below anterior margin of scutum; eyes large, well sepa-
rated, occupying most of lateral part of head capsule, inner 



PEŁCZYŃSKA ET AL.—PREDATORY FUNGUS GNATS FROM BALTIC AMBER	 225

1 mm

1 mm

S c
R₁ R₂�₃

R₄�₅

M₁

M₂

A₁ Cu

frm

M₃�₄

h Rs

m-cu

Rb

5 mm

3A

A1 2A

4A

Fig. 4. Predatory fungus gnat Macrocera barteki Pełczyńska sp. nov. (male, holotype MP/3247), Eocene Baltic amber, Baltic region. General view of the 
specimen (A1), amber piece containing specimen (A2), wing in ventral view (A3, A4). Photographs (A1–A3), explanatory drawing (A4, not to scale). Lines: 
red, level of the M1+2 fork; blue, level of the R2+3+4+5 fork. 
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margins slightly notched at level of antennal insertion, in-
terommatidial setae present; distinct cerebral sclerite pres-
ent, angular at antero-external angles, narrowing posteri-
orly, with few short setae along anterior margin; three ocelli 

present, closely grouped, located on anterior margin of cere-
bral sclerite, forming a triangle, median ocellus not reduced.

Antennae (Figs. 4A1, 5A1): Incomplete, preserved portion 
exceeding 2× wing length; scapus as long as broad, globular, 
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Fig. 5. Predatory fungus gnat Macrocera barteki Pełczyńska sp. nov. (male, holotype MP/3247), Eocene Baltic amber, Baltic region. Head in lateral view 
(A1), spur of the fore tibia (A2) and detached leg (A3), tip of the tarsus of a detached leg (A4), thorax in lateral view (A5), genitalia in dorsalo-apical (A6), 
dorsal (A8), and ventral (A7, A9) views. Photographs (A1–A7), explanatory drawings (A8, A9, not to scale). Abbreviations:  anepm, anepimeron; anepst, 
anepisternum; cer scl, cerebral sclerite; flgm, flagellomere; kepst, katepisternum; ltg, laterotergite; med, mediotergite; oc, ocelli;  ped, pedicel; plp, pal-
pomere; scp, scape; sct, scutum. Colour coding: yellow, cercus; violet, epandrium; pink, gonocoxites; blue, gonostylus; green, hypoproct. 
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approx. 3.9× wider than first flagellomere; pedicel short, an-
nular, approx. 1.4× wider than long, distinctly smaller than 
scape, 2.4× wider than first flagellomere; flagellum with 12 
segments preserved; flagellomeres distinctly elongated, first 
flagellomere approx. 11.4× as long as broad, subsequent flag-
ellomeres elongate, cylindrical, bearing a sparse row of lon-
ger setae on anterior surface.

Palpi (Fig. 5A1): Four maxillary palpomeres visible, all 
longer than broad; apical palpomere distinctly elongated, 
approx. 18× as long as broad, 2.3× longer than proximal 
palpomere. Wing (Fig. 4A3, A4): 2.4× longer than wide; 
membrane hyaline, without microtrichia or visible markings; 
C bearing microtrichia throughout its length; microtrichia 
present on dorsal surface of Rb, R2+3+4+5 and R4+5; C termi-
nating at wing tip, beyond end of R4+5, at approx. half the 
distance between terminations of R4+5 and M1; Sc ending in 
C well before level of tip of Rb cell, at approx. half the length 
of m-cu; R1 extending beyond half wing length, terminating 
in C at approx. the level of the R2+3+4+5 fork, just distal to Cu 
termination; R2+3+4+5 fork situated just proximal to level of 
M1+2 fork; R2+3 approx. 0.5× the length of R2+3+4+5 fork stem; 
frm ending before level at which A1 reaches wing margin; 
Mb absent; M1+2 fork stem approx. 5.6× longer than frm, 
ending just before level of Cu termination; M1 approx. 2.1× 
longer than M1+2 fork stem; opening of cell M2 approx. as 
wide as that of cell M1; base of M3+4 not atrophied; opening 
of cell M3+4 approx. 1.6× wider than opening of cell M2; 
basal part of M1+2 and m-cu distinct; Cu reaching wing mar-
gin; A1 ending at wing margin; A2 absent. Thorax (Fig. 5A5): 
higher than long; scutum arched, almost semicircular in lat-
eral view, covered with sparse, short setation on lateral edges 
and dorsal surface, arranged in three distinct rows (one dor-
socentral and two lateral); scutellum bearing a row of trichia 
along its margin; anepimeron bare, not reaching ventral mar-
gin of pleura; anepisternum, katepisternum, laterotergite and 
mediotergite bare.

Legs (Fig. 5A2–A4): Fore coxa with sparse, long setae 
on anterior surface; mid and hind coxae without visible 
setation; femora irregularly covered with very small, sparse 
setae; fore tibia bearing a ventral row of short, robust setae 
and a single relatively short spur (approx. 0.55× apical width 
of tibia), a sensory pit, and a row of apical bristles; mid and 
hind legs detached. 

Abdomen (Fig. 5A6–A9): Sparsely setose, bearing few 
thin, long setae; eight segments visible; segment I short; seg-
ments II–III approx. equal in length; subsequent segments 
gradually decreasing in length; male terminalia (Fig. 5A6–
A9) as wide as apex of abdomen; gonocoxites small, posi-
tioned parallel to each other; pair of cerci present; gonostyli 
short and broad, laterally flattened, approx. as long as gono-
coxites, ending with two very small, subequal teeth pointed 
ventrally; aedeagus not visible.
Remarks.—Mid and hind legs detached; however, one loose 
leg (Fig. 5A3, A4), located near the body, is assumed to orig-
inate from the specimen; it bears a single tibial spur and a 
preserved tarsus with distinct claws, whereas pulvilli are 

not observable; shape of cerci indicated in the figure with a 
dashed line, as its interpretation remains uncertain.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Macrocera hoffeinsorum Pełczyńska, Krzemiński, 
& Soszyńska sp. nov.
Figs. 6–8.
Zoobank LCID: urn:lsid:zoobank.org:act:A3248BC4-BAED-4ECA-
B3A0-BE5256068861
Etymology: A patronym hoffeinsorum dedicated to Christel and Hans 
Werner Hoffeins, from whose collection the specimen originates.
Holotype: CCHH 582-1, male in 17×11×5 mm piece of Baltic amber 
embedded in synthetic resin to prevent oxidation (Fig. 6A1, A2; IR 
spectrum Fig. 20C).
Type locality: Baltic region.
Type horizon: Baltic amber, mid-Eocene (ca. 47.8–33.9 Ma according 
to Seyfullah et al. 2018).

Material.—Holotype only.
Diagnosis.—Antennae more than 1.8× wing length; vein R1 
terminating in C just after the R2+3+4+5 fork; R2+3+4+5 fork 
situated at approx. the level of the M1+2 fork; R2+3 approx. 
0.4× the length of the R2+3+4+5 fork stem; M1+2 fork stem 
approx. 7× frm length; fore tibial spur shorter than apical 
width of tibia; male genitalia wider than apex of abdomen; 
gonocoxites forming two widely separated arms; gonostyli 
flattened, shorter than gonocoxites, ending with two teeth of 
equal length, pointed ventrally.
Description.—Body (Fig. 6A2): 4.2 mm long; wing 4.6 mm 
long; antennae incomplete, more than 8.1 mm long.

Head (Fig. 7A1): Subspherical, wider than long, inserted 
just below anterior margin of scutum; eyes large, well sep-
arated, occupying most of lateral part of head capsule, in-
ner margins notched at level of antennal insertion, without 
interommatidial setae visible; cerebral sclerite distinct but 
poorly visible due to positioning of specimen.

Antennae (Figs. 6A2, 7A1): Incomplete, remaining part 
exceeding wing length; scapus as long as broad, globular in 
shape, significantly broader than first flagellomere; pedicel 
poorly visible, short, annular in shape, narrower than scape; 
flagellum incomplete; flagellomeres distinctly elongated with 
first flagellomere approx. 9.2× long as broad, subsequent flag-
ellomeres elongate, cylindrical and with row of sparse setae.

Palpi (Fig. 7A1): Four maxillary palpomeres visible; pal-
pomeres II–IV longer than broad; apical palpomere dis-
tinctly elongated, approx. 10.1× as long as broad, 2.2× longer 
than proximal palpomere.

Wing (Fig. 7A3, A4): 2.5× longer than wide; membrane 
hyaline, without microtrichia or visible markings; C bearing 
microtrichia throughout its length; microtrichia present on 
dorsal surface of Rb, R2+3+4+5 and R4+5; C terminating at 
wing tip, beyond end of R4+5, just after half the distance 
between terminations of R4+5 and M1; Sc ending in C before 
level of tip of Rb cell, at approx. the level of m-cu base; R1 
extending beyond half wing length, terminating in C just 



228	 ACTA PALAEONTOLOGICA POLONICA 71 (2), 2026

5 mm

1 mm

A1 2A

Fig. 6. Predatory fungus gnat Macrocera hoffeinsorum Pełczyńska, Krzemiński, & Soszyńska sp. nov. (male, holotype CCHH 582-1), Eocene Baltic 
amber, Baltic region. Amber piece containing specimen (A1), general view of the specimen (A2).
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Fig. 7. Predatory fungus gnat Macrocera hoffeinsorum Pełczyńska, Krzemiński, & Soszyńska sp. nov. (male, holotype CCHH 582-1), Eocene Baltic amber, 
Baltic region. Head in frontal view (A1), thorax in lateral view (A2), wing in lateral view? (A3, A4). Photographs (A1–A3), explanatory drawing (A4, not to 
scale). Abbreviations:  anepm, anepimeron; anepst, anepisternum; kepst, katepisternum; ltg, laterotergite; med, mediotergite; plp, palpomere; scp, scape; sct, 
scutum; sctl, scutellum. Lines: red, level of the M1+2 fork; blue, level of the R2+3+4+5 fork.
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distal to level of R2+3+4+5 fork, at approx. one-third of the 
distance between terminations of Cu and M3+4; R2+3+4+5 fork 
situated at approx. the level of the M1+2 fork; R2+3 approx. 
0.4× the length of the R2+3+4+5 fork stem; frm ending before 
level at which A1 reaches wing margin; Mb represented by 
a faint trace only, not reaching tip of Rb cell; M1+2 fork stem 
approx. 7× longer than frm, ending at approx. the level of 
the R2+3+4+5 fork; M1 approx. 2× longer than M1+2 fork stem; 
opening of cell M2 approx. as wide as that of cell M1; base 
of M3+4 present but weakened; opening of cell M3+4 approx. 
2.6× wider than opening of cell M2; basal part of M1+2 and 
m-cu distinct; Cu reaching wing margin; A1 ending at wing 
margin, close to Cu; A2 absent.

Thorax (Fig. 7A2): Higher than long; scutum arched, al-
most semicircular in lateral view, covered with sparse, short 
setation along lateral edges, dorsal surface poorly visible; 

anepimeron bare, not reaching ventral margin of pleura; 
anepisternum bearing a few short setae near dorsoanterior 
margin; katepisternum, laterotergite and mediotergite bare.

Legs (Fig. 8A1–A4): Fore coxa with dense, long setae on 
anterior surface; mid and hind coxae appearing bare; femora 
bearing thin setae along ventral margin; tibiae covered with 
very minute setae, slightly longer setae present only on hind 
legs; fore tibia with a single relatively short spur (approx. 
0.8× apical width of tibia), a sensory pit, and a row of apical 
bristles; mid and hind tibiae with short spurs of unequal 
length, ventral spur slightly shorter (longer spurs measuring 
approx. 0.9× apical width of tibiae); tarsal claws distinct; 
pulvilli not observable.

Abdomen (Fig. 8A5, A6): Partially concealed beneath 
wings, densely setose; segment I short; segments II–III ap-
prox. equal in length; subsequent segments gradually de-
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Fig. 8. Predatory fungus gnat Macrocera hoffeinsorum Pełczyńska, Krzemiński, & Soszyńska sp. nov. (male, holotype CCHH 582-1), Eocene Baltic 
amber, Baltic region. Spur of the fore tibia (A1), mid tibia (A2), and hind tibia (A3), tip of the tarsus of fore leg (A4), genitalia in ventral view (A5, A6). 
Photographs (A1–A5), explanatory drawing (A6, not to scale). Color coding: pink, gonocoxites; blue, gonostylus; grey, membranous structures.
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creasing in length; male terminalia (Fig. 8A5, A6) visible 
only ventrally, wider than apex of abdomen; gonocoxites 
forming two widely separated arms, not fully fused ven-
trally; gonostyli flattened, shorter than gonocoxites, ending 
with two teeth of equal length, pointed ventrally; aedeagus 
and associated membranous structures visible.
Remarks.—Exact number of preserved flagellomeres not 
specified, as divisions between segments are difficult to 
observe.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Macrocera poseidonis Pełczyńska, Krzemiński, & 
Soszyńska sp. nov.
Figs. 9, 10.
Zoobank LCID: urn:lsid:zoobank.org:act:21B46F16-1D11-48DB-9E 
3E-07CBE5C95799
Etymology: Named after Poseidon, the ancient Greek god of the sea, 
traditionally depicted with a trident. The name refers both to the com-
mon association of Baltic amber with the sea and to the distinctive 
three-toothed gonostylus of this species.
Holotype: MP/5332, male in 10×9×4 mm piece of Baltic amber (Fig. 
9A1, A2; IR spectrum Fig. 20D).
Type locality: Baltic region.
Type horizon: Baltic amber, mid-Eocene (ca. 47.8–33.9 Ma according 
to Seyfullah et al. 2018).

Material.—Holotype only.
Diagnosis.—Antennae more than 1.7× wing length; vein R1 
terminating in C just before the R2+3+4+5 fork; R2+3+4+5 fork 
situated far distal to the level of the M1+2 fork; R2+3 approx. 
0.4× the length of the R2+3+4+5 fork stem; M1+2 fork stem 
part approx. 1.9× frm length; fore tibial spur approx. as long 
as apical width of tibia; male genitalia distinctly wider than 
apex of abdomen; gonocoxites long, forming two widely 
separated arms, largely divided dorsally; gonostyli laterally 
flattened, slightly shorter than gonocoxites, ending with 
three sharp teeth of unequal length, median tooth slightly 
shorter than outer ones, all pointed ventrally.
Description.—Body (Fig. 9A1): Approx. 3.8 mm long; wing 
3.9 mm; antennae incomplete, more than 6.6 mm long.

Head (Fig. 9A4, A6): Subspherical, wider than long, in-
serted just below anterior margin of scutum; eyes large, 
well separated, occupying most of lateral part of head cap-
sule, interommatidial setae present; distinct cerebral sclerite 
present; three ocelli present, closely grouped, located on an-
terior margin of cerebral sclerite, forming a triangle, median 
ocellus not reduced.

Antennae (Fig. 9A1, A6): Incomplete; preserved segments 
indicate a length exceeding 2× wing length; scapus as long 
as broad, globular, approx. 2.3× wider than first flagel-
lomere; pedicel short, annular, approx. 1.8× wider than long, 
distinctly smaller than scape, 1.6× wider than first flagel-
lomere; flagellum with 8 segments preserved; flagellomeres 
distinctly elongated, first flagellomere approx. 8.4× as long 
as broad, subsequent flagellomeres elongate, cylindrical, 

densely covered with short setae and bearing a row of longer 
setae along anterior surface.

Palpi (Fig. 9A4): Four maxillary palpomeres visible, all 
longer than broad; apical palpomere distinctly elongated, 
approx. 10.4× as long as broad, 2.3× longer than proximal 
palpomere.

Wing (Fig. 9A3, A5): 2.3× longer than wide; membrane 
hyaline, without microtrichia or visible markings; C bearing 
microtrichia throughout its length; microtrichia present on 
dorsal surface of Sc, Rb, R2+3+4+5, R2+3 and R4+5; C termi-
nating at wing tip, beyond end of R4+5, at approx. half the 
distance between terminations of R4+5 and M1; Sc ending in 
C just distal to level of tip of Rb cell; R1 extending beyond 
half wing length, terminating in C just proximal to level of 
R2+3+4+5 fork, at approx. half the distance between termina-
tions of Cu and M3+4; R2+3+4+5 fork situated far distal to level 
of M1+2 fork; R2+3 approx. 0.4× the length of the R2+3+4+5 
fork stem; frm ending before level at which A1 reaches wing 
margin; Mb represented only by a faint trace; M1+2 fork stem 
approx. 1.9× longer than frm, ending just before approx. half 
the distance between terminations of A and Cu; M1 approx. 
7.6× longer than M1+2 fork stem; opening of cell M2 approx. 
1.3× wider than opening of cell M1; base of M3+4 not atro-
phied; opening of cell M3+4 approx. 1.6× wider than opening 
of cell M2; basal part of M1+2 and m-cu distinct; Cu reaching 
wing margin; A1 ending at wing margin; A2 absent.

Thorax (Fig. 10A1): Higher than long; scutum arched, 
nearly semicircular in lateral view, covered with setae along 
lateral edges and dorsal surface, arranged in three distinct 
rows (one dorsocentral and two lateral); scutellum bearing a 
row of trichia along dorsal margin; anepimeron bare, not re-
duced, extending to ventral margin of pleura; anepisternum, 
katepisternum and mediotergite bare; laterotergite with a 
few setae along dorsal margin.

Legs (Fig. 10A2, A3): Fore coxa bearing sparse, long se-
tae on anterior surface; mid and hind coxae without visible 
setation; femora irregularly covered with sparse, thin setae; 
tibiae covered with short setae; fore tibia bearing a ventral 
row of more robust setae, a single spur (approx. as long as 
apical width of tibia), a sensory pit, and a row of apical bris-
tles; mid tibiae with a pair of long spurs of unequal length, 
ventral spur slightly shorter (longer spur approx. 1.7× apical 
width of tibia); tarsal claws small; pulvilli small.

Abdomen (Fig. 10A4–A7): Densely covered with thin, 
long setae; eight segments visible; segment I short; seg-
ments II–III approx. equal in length; subsequent segments 
gradually decreasing in length; segment VIII partially re-
tracted into VII; male terminalia (Fig. 10A4–A7) distinctly 
wider than apex of abdomen; gonocoxites long, forming two 
widely separated arms, largely divided dorsally beneath ep-
andrium; pair of cerci present; gonostyli laterally flattened, 
slightly shorter than gonocoxites, ending with three sharp 
teeth of unequal length, median tooth slightly shorter than 
outer ones, all pointed ventrally; aedeagus not visible.
Remarks.—Spurs on hind tibiae not observed but most 
likely present.
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Fig. 9. Predatory fungus gnat Macrocera poseidonis Pełczyńska, Krzemiński, & Soszyńska sp. nov. (male, holotype MP/5332), Eocene Baltic amber, 
Baltic region. General view of the specimen (A1), amber piece containing specimen (A2), wing in ventral view (A3, A5), head in ventral (A4) and dorso-
lateral (A6) views. Photographs (A1–A4, A6), explanatory drawing (A5, not to scale). Abbreviations: cer scl, cerebral sclerite; flgm, flagellomere; ped, 
pedicel; plp, palpomere; scp, scape. Lines: red, level of the M1+2 fork; blue, level of the R2+3+4+5 fork.
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Fig. 10. Predatory fungus gnat Macrocera poseidonis Pełczyńska, Krzemiński, & Soszyńska sp. nov. (male, holotype MP/5332), Eocene Baltic amber, 
Baltic region. Thorax in anterolateral view (A1), spur of the fore tibia (A2) and mid tibia (A3), genitalia in dorsal (A4, A5) and ventral (A6, A7) views. 
Photographs (A1–A4, A6), explanatory drawings (A5, A7, not to scale). Abbreviations:  anepm, anepimeron; anepst, anepisternum; kepst, katepisternum. 
Colour coding: yellow, cercus; violet, epandrium; pink, gonocoxites; blue, gonostylus; green, hypoproct. 
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Fig. 11. Predatory fungus gnat Macrocera stuckinamberi Pełczyńska, Krzemiński, & Soszyńska sp. nov. (male, holotype MP/5331), Eocene Baltic amber, 
Baltic region. General view of the specimen (A1), amber piece containing specimen (A2), wing in ventral view (A3, A4). Photographs (A1–A3), explanatory 
drawing with the hypothesized reconstruction of the missing part of the wing indicated in grey (A4, not to scale). Lines: red, level of the M1+2 fork; blue, 
level of the R2+3+4+5 fork. 
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Fig. 12. Predatory fungus gnat Macrocera stuckinamberi Pełczyńska, Krzemiński, & Soszyńska sp. nov. (male, holotype MP/5331), Eocene Baltic amber, 
Baltic region. Head in frontal view (A1), spur of the fore tibia (A2), mid tibia (A3), and hind tibia, tip of the fore tarsus (A4, shorter spur indicated by ar-
row), genitalia in dorsal view (A5, A6). Photographs (A1–A6), explanatory drawing (A7, not to scale). Abbreviations: flgm, flagellomere; ped, pedicel; plp, 
palpomere; scp, scape. Colour coding: yellow, cercus; violet, epandrium; pink, gonocoxites; blue, gonostylus; green, hypoproct.
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Stratigraphic and geographic range.—Type locality and 
horizon only.

Macrocera stuckinamberi Pełczyńska, Krzemiński, 
& Soszyńska sp. nov.
Figs. 11, 12.
Zoobank LCID: urn:lsid:zoobank.org:act:0A8B06DD-8BBF-4AB5-
A158-68A63680F636
Etymology: A playful combination of English words “stuck in amber”, 
referring to the fact that the holotype is preserved, entrapped within 
fossil resin.
Holotype: MP/5332, male in 10×9×4 mm piece of Baltic amber 
(Fig. 11A1, A2).
Type locality: Baltic region.
Type horizon: Baltic amber, mid-Eocene (ca. 47.8–33.9 Ma according 
to Seyfullah et al. 2018).

Material.—Holotype only.
Diagnosis.—Antennae more than 2.4× wing length; vein R1 
terminating in C after the R2+3+4+5 fork; R2+3+4+5 fork situ-
ated far distal to the level of the M1+2 fork; R2+3 very short, 
approx. 0.2× the length of the R2+3+4+5 fork stem; M1+2 fork 
stem approx. 4.3× frm length; fore tibial spur much longer 
than apical width of tibia; male genitalia wider than apex 
of abdomen; gonocoxites short and robust, forming two 
widely separated arms; gonostyli short and broad, laterally 
flattened, approx. as wide as gonocoxites, ending with two 
large, subequal teeth pointed ventrally; aedeagus not visible.
Description.—Body (Fig. 11A1): Approx. 4.4 mm long; wing 
4.3 mm; antennae approx. 10.5 mm long.

Head (Fig. 12A1): Subspherical, wider than long, in-
serted just below anterior margin of scutum; eyes large, well 
separated, occupying most of lateral part of head capsule; 
very few interommatidial setae present.

Antennae (Figs. 11A1, 12A1): Length exceeding 2× wing 
length; scapus approx. as long as broad, annular, approx. 
2.1× wider than first flagellomere; pedicel short and broad, 
annular, approx. 1.6× wider than long, distinctly smaller 
than scape, approx. 1.4× wider than first flagellomere; flag-
ellomeres distinctly elongated, first flagellomere approx. 
9.2× as long as broad, subsequent flagellomeres elongate, 
cylindrical, bearing sparse, longer, more robust setae on 
anterior surface.

Palpi (Fig. 12A1): Four maxillary palpomeres visible; 
two distal palpomeres longer than broad; apical palpomere 
distinctly elongated, approx. 6.7× as long as broad, 1.7× lon-
ger than proximal palpomere.

Wing (Fig. 11A3, A4): Membrane hyaline, without micro-
trichia or visible markings; C bearing microtrichia through-
out its length; microtrichia present on all veins except Cu 
and A1; C terminating at wing tip, beyond end of R4+5, at 
approx. half the distance between terminations of R4+5 and 
M1; Sc ending in C distal to the level of the Rb cell tip; R1 
extending beyond half wing length, terminating in C distal 
to the level of the R2+3+4+5 fork; R2+3+4+5 fork situated far 
distal to the level of the M1+2 fork; R2+3 very short, approx. 

0.2× the length of the R2+3+4+5 fork stem; frm very short; 
Mb absent; M1+2 fork stem approx. 4.3× longer than frm; M1 
approx. 6.7× longer than M1+2 fork stem; base of M3+4, basal 
part of M1+2 and m-cu not atrophied; A2 absent.

Thorax: Pleural sclerites not visible; scutum partially 
damaged during specimen preparation, with setae along lat-
eral edges and dorsal surface arranged in three distinct rows 
(one dorsocentral and two lateral) preserved only on re-
maining parts; scutellum abraded during amber preparation.

Legs (Fig. 12A2–A5): Fore coxa covered with sparse, 
long setae; femora and tibiae irregularly covered with thin, 
dense setae; fore tibia bearing a ventral row of robust setae, 
a single long spur (approx. 1.9× apical width of tibia), a 
sensory pit, and a row of apical bristles; mid and hind tib-
iae with long spurs of unequal length, ventral spur slightly 
shorter (longer spurs approx. 1.7× and 1.9× apical width of 
tibiae, respectively); tarsal claws small; pulvilli small.

Abdomen (Fig. 12A6, A7): Densely covered with thin, long 
setae; segment VIII partially retracted into VII; male termi-
nalia (Fig. 12A6, A7) wider than apex of abdomen; gonocox-
ites short and robust, forming two widely separated arms; 
pair of small cerci present; gonostyli short and broad, laterally 
flattened, approx. as wide as gonocoxites, ending with two 
large, subequal teeth pointed ventrally; aedeagus not visible.
Remarks.—Posterior part of head and lateral side of thorax 
not visible due to body orientation in amber; exact number 
of preserved flagellomeres could not be determined because 
divisions between segments are indistinct; descriptions of 
wing, thorax and abdomen incomplete due to specimen dam-
age.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Macrocera tymoni Pełczyńska sp. nov.
Figs. 13, 14.
Zoobank LCID: urn:lsid:zoobank.org:act:35ECFE0C-80EE-4B1C-
BEAD-AA04FB7BB997
Etymology: A patronym tymoni dedicated to Tymon Pabis (Łódź, Po-
land), in gratitude for creating a pleasant and supportive atmosphere 
during the preparation of this work, and for the many board games we 
played together.
Holotype: MP/4422, male in 27×10×6 mm piece of Baltic amber (Fig. 
13A1, A2; IR spectrum Fig. 20E).
Type locality: Baltic region.
Type horizon: Baltic amber, mid-Eocene (ca. 47.8–33.9 Ma according 
to Seyfullah et al. 2018).

Material.—Holotype only.
Diagnosis.—Antennae more than 2.5× wing length; vein 
R1 terminating in C after the R2+3+4+5 fork; R2+3+4+5 fork 
situated far distal to the level of the M1+2 fork; R2+3 approx. 
0.4× the length of the R2+3+4+5 fork stem; basal part of Mb 
present; M1+2 fork stem approx. 5× frm length; fore tibial 
spur much longer than apical width of tibia; male genitalia 
densely covered with long setae, wider than apex of abdo-
men; gonocoxites short and robust, forming two widely sep-
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Fig. 13. Predatory fungus gnat Macrocera tymoni Pełczyńska sp. nov. (male, holotype MP/4422), Eocene Baltic amber, Baltic region. Amber piece con-
taining specimen (A1), general view of the specimen (A2), wing in dorsal view (A3, A4). Photographs (A1–A3), explanatory drawing (A4, not to scale). 
Lines: red, level of the M1+2 fork; blue, level of the R2+3+4+5 fork. 
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arated arms; gonostyli broad, laterally flattened, approx. as 
long as gonocoxites, ending with two very robust, subequal 
teeth pointed ventrally.
Description.—Body (Fig. 13A2): Approx. 4.6 mm long; wing 
4.5 mm; antennae incomplete, more than 11.2 mm long.

Head (Fig. 14A1): Subspherical, wider than long, in-
serted just below anterior margin of scutum; eyes large, 
well separated, occupying most of lateral part of head 
capsule, interommatidial setae present; distinct cerebral 
sclerite present, angular, sparsely covered with small se-
tae; three ocelli present, closely grouped, located on ante-
rior margin of cerebral sclerite, forming a triangle, median 
ocellus not reduced.

Antennae (Figs. 13A2, 14A1): Incomplete; preserved seg-
ments indicate a length exceeding 2× wing length; scapus 
broader than long, annular, approx. 2.5× wider than first flag-
ellomere; pedicel short and broad, annular, approx. 1.6× wider 
than long, distinctly smaller than scape, 1.6× wider than first 
flagellomere; flagellum with 12 segments preserved; flagel-
lomeres distinctly elongated, first flagellomere approx. 10.6× 
as long as broad, subsequent flagellomeres elongate, cylin-
drical, bearing a row of longer, more robust setae on anterior 
surface.

Palpi (Fig. 14A1): Four maxillary palpomeres visible; 
two distal palpomeres longer than broad; apical palpomere 
distinctly elongated, approx. 5.5× as long as broad, 1.8× lon-
ger than proximal palpomere.

Wing (Fig. 13A3, A4): 2.3× longer than wide; membrane 
hyaline, without microtrichia or visible markings; C bearing 
microtrichia throughout its length; microtrichia present on 
dorsal surface of all veins; C terminating at wing tip, beyond 
end of R4+5, at approx. one-third of the distance between ter-
minations of R4+5 and M1; Sc ending in C far distal to level of 
tip of Rb cell; R1 extending beyond half wing length, termi-
nating in C distal to the level of the R2+3+4+5 fork, at approx. 
half the distance between terminations of Cu and M3+4; R2+3 
approx. 0.4× the length of the R2+3+4+5 fork stem; R2+3+4+5 
fork situated far distal to the level of the M1+2 fork; frm 
short, ending before level at which A1 reaches wing margin; 
basal part of Mb present; M1+2 fork stem approx. 5× longer 
than frm, ending at the level of Cu termination; M1 approx. 
2.1× longer than M1+2 fork stem; opening of cell M2 approx. 
as wide as that of cell M1; base of M3+4 partially atrophied; 
opening of cell M3+4 approx. 1.6× wider than opening of 
cell M2; basal part of M1+2 and m-cu partially atrophied; Cu 
reaching wing margin; A1 ending at wing margin; A2 absent.

Thorax (Fig. 14A1): Higher than long; scutum arched, 
almost semicircular in lateral view, covered with setation 
along lateral edges and dorsal surface, arranged in three dis-
tinct rows (one dorsocentral and two lateral), setae gradually 

increasing in length posteriorly; scutellum bearing a row 
of trichia along its margin; anepimeron bare, not reduced, 
reaching ventral margin of pleura; anepisternum, katepister-
num and laterotergite with very few setae; mediotergite bare.

Legs (Fig. 14A2–A5): Coxae bearing sparse, long setae; 
femora irregularly covered with thin, dense setae; tibiae ir-
regularly covered with thin, dense setae; fore tibia bearing a 
ventral row of short, robust setae and a single spur (approx. 
1.2× apical width of tibia), a sensory pit, and a row of apical 
bristles; mid and hind tibiae with long spurs of unequal 
length, ventral spur slightly shorter (longer spurs approx. 
1.8× and 1.6× apical width of tibiae, respectively); tarsal 
claws small; pulvilli small.

Abdomen (Fig. 14A6–A9): Densely covered with thin, 
long setae; eight segments visible; segment I short; seg-
ment II longest; subsequent segments gradually decreasing 
in length; segment VIII partially retracted into VII; male 
terminalia (Fig. 14A6–A9) densely covered with long setae, 
wider than apex of abdomen; gonocoxites short and robust, 
forming two widely separated arms; pair of small cerci pres-
ent; gonostyli broad, laterally flattened, approx. as long as 
gonocoxites, ending with two very robust, subequal teeth 
pointed ventrally; aedeagus not visible.
Stratigraphic and geographic range.—Type locality and 
horizon only.

Identification key to species of Macrocera 
Meigen, 1803, known from Baltic amber
1.	– R2+3+4+5 fork before or at the level of M1+2 fork (Fig. 15A) 

..................................................................................................2
	 – R2+3+4+5 fork beyond the level of M1+2 fork (Fig. 15B) .. 3
2.	– Genitalia as wide as apex of the abdomen; gonocoxites 

small, positioned parallel to each other; gonostyli ap-
prox. as long as gonocoxites (Fig. 16A) .......... M. barteki 
Pełczyńska sp. nov.

– Genitalia wider than apex of the abdomen; gonocoxites 
forming two widely separated arms, not fully fused 
ventrally; gonostyli flattened, shorter than gonocox-
ites (Fig. 16B) .......................................... M. hoffeinsorum 
Pełczyńska, Krzemiński, & Soszyńska sp. nov.

3.	– Gonostyli ending with three teeth (Fig. 17A) ....... M. po
seidonis Pełczyńska, Krzemiński, & Soszyńska sp. nov.

– Gonostyli ending with two teeth (Fig. 17B) .................... 4
4.	– Frm relatively long, with M1+2 fork stem about 2× its 

length (Fig. 18A) .......... M. electricornis Evenhuis, 2006
– Frm short, with M1+2 fork stem more than 4× its length 

(Fig. 18B) .............................................................................. 5
5.	– R2+3 short, approx. 0.2× the length of the R2+3+4+5 

Fig. 14. Predatory fungus gnat Macrocera tymoni Pełczyńska sp. nov. (male, holotype MP/4422), Eocene Baltic amber, Baltic region. Head and thorax in 
lateral view (A1), spur of the fore tibia (A2), mid tibia (A3), and hind tibia (A4), tip of the tarsus (A5, claws indicated by arrow), genitalia in dorso-apical 
(A6), dorsal (A7) and ventral (A8, A9). view. Photographs (A1–A6, A9), explanatory drawings (A7, A8, not to scale). Abbreviations:  anepm, anepimeron; 
anepst, anepisternum; cer scl, cerebral sclerite; flgm, flagellomere; kepst, katepisternum; ltg, laterotergite; med, mediotergite; oc, ocelli; ped, pedicel; plp, 
palpomere; plv, pulvillus; scp, scape; sct, scutum; sctl, scutellum. Colour coding: yellow, cercus; violet, epandrium; pink, gonocoxites; blue, gonostylus. 

→
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fork stem (Fig. 19A) ......................... M. stuckinamberi 
Pełczyńska, Krzemiński, & Soszyńska sp. nov.

– R2+3 long, approx. 0.4 × the length of the R2+3+4+5 fork 
stem (Fig. 19B) ................. M. tymoni Pełczyńska sp. nov.

Results
The Baltic origin of the investigated specimens was con-
firmed using Fourier transform infrared (FTIR) spectros-
copy with attenuated total reflectance (ATR). The spectra of 
GZG.BST.3064, MP/3247, 4422, 5331, show a characteristic 
doublet of peaks in the range of 1260–1160 cm⁻¹, with a 
maximum at approx. 1150 cm⁻¹ (Fig. 20). This diagnostic 
feature, known as the Baltic shoulder, results from the pres-
ence of succinic acid components that characterize Baltic 
amber (Wolfe et al. 2016; Drąg et al. 2020). However, the 
spectrum of CCHH 582-1 (Fig. 20C) is distorted due to its 
embedding in epoxy resin, and FTIR analysis was not per-
formed for MP/5332 because of technical limitations related 
to its very small size (10×9×4 mm) and irregular shape, 
which prevented the acquisition of reliable spectra

Discussion
Age of the material.—It is estimated that hundreds of tons 
of Baltic amber are extracted annually from the upper part 
of the Blue Earth layer of the Prussian Formation (Sambian 
Peninsula). The age of such specimens can potentially be 
correlated with the age of this layer, which has been dated 
to the early Priabonian (approx. 36–35 Ma) (Penney and 
Preziosi 2013; Drohojowska et al. 2024; Ross et al. 2026). 
In contrast, specimens collected, for example, along the 
Baltic or North Sea coasts have an unknown provenance 
and cannot be dated more precisely than within the broadly 
accepted age range of Baltic amber (Lutetian to Priabonian, 
47.8–33.9 Ma) (Seyfullah et al. 2018). Therefore, we recom-
mend preserving the most detailed possible provenance data 
for Baltic amber specimens, as discrepancies in their geo-
graphical origin and the potentially different ages of their 
source deposits may be highly relevant for future research.

Delimitation of the Macrocera.—Within the genus Macro
cera, most species conform to a relatively conservative mor-
phological bauplan. However, some taxa exhibit more pro-
nounced departures from this pattern. This is exemplified, 
among others, by the Mediterranean species group, which 
is characterised by more complex male terminalia bear-
ing modifications that exceed simple allometric variation 
(Matile 1990, Mantič and Ševčík 2017).

Historically, many species have been assigned to Macro
cera largely on the basis of markedly elongated and filiform 

M₁�₂ forkR₂�₃�₄�₅ fork M₁�₂ fork R₂�₃�₄�₅ fork

A B

A B

Fig. 15. Relative position of R2+3+4+5 fork to M1+2 fork: R2+3+4+5 fork before or at the level of M1+2 fork (A); R2+3+4+5 fork beyond the level of M1+2 fork (B). 

Fig. 16. Width of male genitalia relative to width of apical tip of the abdo-
men: genitalia as wide as apex of the abdomen (A); genitalia wider than 
apex of the abdomen (B).

A B

Fig. 17. Apical projections of gonostyli: gonostyli ending with three teeth 
(A); gonostyli ending with two teeth (B). Arrows indicate the apical tips of 
the gonostylar teeth. 
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male antennae, a character that, although distinctive, may be 
prone to homoplasy. Consequently, the inclusion of morpho-
logically divergent species complicates generic delimitation 
and suggests the possible paraphyly of the genus.

This issue was already recognised by Matile (1990), who 
emphasised the need for a revision of Macrocera. Such a 
revision should, however, be supported by molecular data, 
which would allow for a more robust reconstruction of rela-
tionships among species and species groups within the ge-
nus. Therefore, for the purposes of the present study, we re-
tain the traditional, broad concept of Macrocera sensu lato.

Morphological comparison.—Wing venation is rather uni-
form among Macrocerinae and is prone to parallel evolu-
tion within Keroplatidae (Matile 1990; Mantič et al. 2020; 
Ševčík 2024). Nevertheless, differences can be observed 
among the species described here.

In particular, the length of the M₁₊₂ fork stem var-
ies between species. Two clearly distinct states can be 
recognised. The M₁₊₂ vein may fork distinctly before the 
R₂₊₃₊₄₊₅ forking, or approx. at the same level, as observed 
in M. barteki Pełczyńska sp. nov. (Fig. 4A3, A4) and M. 
hoffeinsorum Pełczyńska, Krzemiński, & Soszyńska sp. 
nov. (Fig. 7A3, A4. The long M₁₊₂ fork stem observed in 
these two species can be regarded as a plesiomorphic fea-
ture and also distinguishes them from M. electricornis, 
previously described from Baltic amber (Matile 1990). No 
apparent intermediate states were observed among the spe-
cies described herein.

Another character that can be interpreted as apomor-
phic is the length of frm, as it is generally assumed that the 
radial and medial sectors have become increasingly fused 
during the evolution of Keroplatidae (Matile 1990). The 
most plesiomorphic condition of this character is observed 
in M. stuckinamberi Pełczyńska, Krzemiński, & Soszyńska 
sp. nov. (Fig. 11A3, A4), in which frm is very short and sev-
eral times shorter than in M. electricornis.

Variation is also evident in the degree of preservation 
of the Mb. Its presence should be regarded as plesiomor-
phic, as this vein undergoes partial or complete atrophy 
in most Sciaroidea, including Keroplatidae (Hennig 1954; 
Matile 1990). Within Macrocerinae, a fully preserved Mb 
vein reaching the apex of the basal cell occurs only in the 
genera Vockerothia Matile, 1990, where it is complete, and 
Hesperodes Coquillett, 1900, where it is present but weak-
ened apically. Partial preservation of Mb, excluding its apical 
part, may also occur in some species of Macrocera. Among 
the new species described here, clear variation in the degree 
of sclerotization of this vein is observed, ranging from the 
presence of a distinct basal part in M. tymoni Pełczyńska 
sp. nov. (Fig. 13A3, A4) to complete atrophy in M. stuck-
inamberi Pełczyńska, Krzemiński, & Soszyńska sp. nov. 
(Fig. 11A3, A4), a condition shared with M. electricornis. It 
should be noted, however, that the apparent condition of this 
vein may be affected by taphonomic processes, which can 
obscure weakly sclerotised veins in amber inclusions

With respect to male genitalia, the most typical condi-
tion in Macrocerinae involves gonostyli bearing two apical 
teeth, as observed in M. electricornis and in most of the 
species described here. Only a single species, M. poseidonis 
Pełczyńska, Krzemiński, & Soszyńska sp. nov., exhibits 
a third tooth (Fig. 10A4–A7). Although this condition is 
less common, it is not unique and has also been known 
in species such as Macrocera caudata Matile, 1977, and 
Macrocera annuliventris Matile, 1972.

At present, it is not possible to place these species along 
a plesiomorphic-apomorphic axis or to infer their relation-
ship to a potential stem lineage without proper phylogenetic 
analyses. Consequently, any such interpretation would be 
premature.

Fossil record and morphological conservatism of the 
Macrocera.—The analysis of the newly described Baltic 
amber species requires placing them within a broader evolu-

M₁�₂ fork stem

frmfrmA B

M₁�₂ fork stem

R₂�₃�₄�₅ fork stem

R₂�₃
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R₂�₃�₄�₅ fork stemA B

Fig. 19. Length of R2+3 relative to R2+3+4+5 fork stem: R2+3 short, approx. 0.2× the length of the R2+3+4+5 fork stem (A); R2+3 long, approx. 0.4 × the length 
of the R2+3+4+5 fork stem (B).

Fig. 18. Length of M1+2 fork stem relative to frm: M1+2 fork stem more than 2× longer than frm (A); M1+2 fork stem more than 4× longer than frm (B).
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tionary context and comparing them with taxa known from 
other fossil materials. Macrocera is additionally represented 
by seven fossil species recorded from other resins as well as 
from compression fossils (Evenhuis 2006; Pełczyńska et al. 
2024, 2025)

The presence of this taxon in the fossil record has been 
documented in the Lower Cretaceous, in Álava amber (Bur
gos, Spain), dated to the late Albian (approx. 105 Ma) (Barrón 
et al. 2015; Pérez-de la Fuente et al. 2020; Pełczyńska et 
al. 2025). From this fossil resin, two of the oldest repre-
sentatives of Macrocerinae were described, both originally 
placed in Hegalari Blagoderov & Arillo, 2002 (H. antzinako 
Blagoderov & Arillo, 2002, and H. minor Blagoderov & 
Arillo, 2002) (Barrón et al. 2015; Pérez-de la Fuente et al. 
2020; Pełczyńska et al. 2025). Subsequently, H. minor was 
reassigned to Macrocera (Pełczyńska et al. 2025).

This indicates that Macrocera, together with Hegalari, 
represents one of the oldest lineages within the family 
Keroplatidae, as only a single older record is known, Lebano
gnoriste prima Blagoderov & Grimaldi, 2004 (Keroplatidae: 
Lygistorrhininae), described from Lebanese amber dated to 
the late Barremian (approx. 125 Ma) (Pełczyńska et al. 2024).

Furthermore, the Cretaceous M. minor closely resem-
bles extant representatives of Macrocera, exhibiting elon-
gate flagellomeres (although less pronounced than in the 
species described herein), a typical genital structure with a 
gonostylus bearing two apical teeth, short tibial spurs, and 
elongate apical palpomeres. This combination of characters 
suggests a high degree of morphological conservatism and 
implies that the evolutionary origins of Macrocera may 
extend even further back into the Mesozoic (Pełczyńska 
et al. 2025).

Three slightly younger species (Macrocera vonneguti 
Pełczyńska & Blagoderov, 2025, Macrocera pawli Pełczyń
ska, 2025, and Macrocera sevciki Pełczyńska & Krzemiński, 
2025) originate from Early Cretaceous Burmese amber 
(Myanmar), dated to the earliest Cenomanian (approx. 99 Ma) 
(Shi et al. 2012). Together with M. minor, all Mesozoic repre-
sentatives of the genus differ from the younger Eocene fauna 
by, among other features, a much more slender shape of the 
gonocoxites and more prominent tibial setation. In contrast, 
the shortening of the gonocoxites and the reduction of tibial 
setation observed in Baltic amber species can be regarded as 
apomorphic (Matile 1990).

Other Eocene deposits contain Macrocera apithanos 
Kerr & Greenwalt, 2022, described from a compression fos-
sil from the Kishenehn Formation (Montana, USA), dated 
to the Lutetian (45.8–46.6 Ma). Two younger compression 
fossils are also known: Macrocera archaica Armbruster, 
1938, from the Randeck Maar Formation of Germany, dated 
to the Miocene (15.98–13.82 Ma), and Macrocera umbonata 
Statz, 1944, from the Rott Formation of Germany, dated to 
the Oligocene (approx. 23–24 Ma) (Mörs 1995; Rasser et 
al. 2013; Greenwalt et al. 2022). All these species possess a 
short M1+2 fork stem, which distinguishes them from M. hof-

feinsorum Pełczyńska, Krzemiński, & Soszyńska sp. nov. 
and M. barteki Pełczyńska sp. nov.

In addition, M. apithanos is characterised by a very short 
Sc vein that terminates in C distinctly before the apex of the 
basal cell, approx. at the origin of M₃₊₄, which separates it 
from the Baltic amber species. Macrocera archaica, in con-
trast, appears to have a strongly shortened R₁ vein reaching 
the wing margin at the level of the M₁₊₂ fork, accompanied by 
a short M₁₊₂ fork stem. In M. umbonata, vein R₄₊₅ reaches the 
wing margin very close to the tip of M₁, as R₄₊₅ is very long 
and M₁ terminates high, near the wing apex. None of these 
character states are observed in the species described here.

The newly described species, together with M. electri-
cornis, previously described from Baltic amber, do not dif-
fer markedly from extant representatives of the genus. This 
is not unexpected, given that Macrocera appears to have 
been well established already in considerably older fossil 
deposits.

Conclusions
We posit that Macrocera remains poorly documented in 
Baltic amber inclusions. This pattern is consistent with ob-
servations made in other taxa and further supports the view 
that the palaeodiversity preserved in this fossil resin is still 
far from fully explored (Penney and Preziosi 2013).

Consequently, research on the Baltic amber fauna con-
tinues to hold substantial potential, as numerous arthropod 
species appear to remain undescribed. Improved knowledge 
of this palaeobiota will provide important insights into the 
evolutionary history and biogeography of insect lineages, as 
well as into the palaeoenvironment of Eocene Europe.
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