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Abstract

From Eocene Baltic amber a male moth imago is described. This shows a unique combination of characters among
Micropterigidae. Labial palpi are probably 2-segmented, on the forewing the apical crossvein Sc-R is absent, the
crossvein R-M is very short, the cell is open in hindwing, sternum V glands are absent, and the male abdominal ventral
VIIl segment is absent. This fossil is described in a new genus, Glaesopterix. Its phylogenetic and paleobiogeographical

relationship is discussed.
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Introduction

Lepidoptera (moths and butterflies) are among the top
three most species-rich orders of insects with 173689
species at the latest count (Lees and Zilli 2025, see also
van Nieukerken et al. 2011). Together with its sister order
Trichoptera (caddisflies) and the recently described fossil
order Tarachoptera, Lepidoptera are grouped as Amphies-
menoptera (Hennig 1969; Mey et al. 2017), which group
is subtended by the proposed, although weakly support-
ed stem lineage Protomeroptera (Engel 2022; Wang et al.
2022). For a long time, non-glossatan, mandibulate moths
have been recognized as the primitive state, and glossa-
tan Lepidoptera as the derived ones. Other primitive char-
acters are homoneurous venation and jugate wing cou-
pling. Extant non-glossatan families are Micropterigidae,
Agathiphagidae, and Heterobathmiidae, each also given
suborder status (Kristensen et al. 2007; van Nieukerken
et al. 2011). Molecular genetic studies support the ear-
ly diverging status of these families (Regier et al. 2013;

Wahlberg et al. 2013; Mitter et al. 2017; Kawahara et al.
2019, 2022).

The lepidopteran fossil record essentially comes from
four sources. Fine-laminated sediments allow the preser-
vation of larger external structures, mostly important for
systematics their wing venation. Much better in preserva-
tion are most findings of Lepidoptera from ambers, often
with optimal preservation of all external structures. Anoth-
er line of evidence is from larval leaf mines in fossil leaves,
again mainly from fine-laminated sediments. However,
this kind of evidence is often unreliable since also other
orders like Diptera, Hymenoptera and Coleoptera produce
such leaf mines (Hering 1951; Knecht et al. 2023). Scales
isolated from sediments have provided other insights on
early lepidopteran evolution, and that of other orders with
scales (van Eldijk et al. 2018).

All records of fossil Lepidoptera were last reviewed by
Sohn et al. (2012) and Sohn and Lamas (2013); all taxa
described from Cretaceous Burmese amber have more
recently been summarized by Ross (2023, 2025).
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Material and methods

The amber with the imago described here is kept in a sealed
plastic bag inside a metal box, excluding access of air and
light, currently being kept in the collection of the author TF,
to be transferred to the Bavarian State Collection of Natural
History upon publication under # SNSB-BSPG 2026 | 9.
The inclusion was photographed by Aleksej Damzen with
a Canon 90D camera with Canon lens MP-E-65 and Helicon
Focus software used. For the line drawing, a print-out was
used to faciliate hand-drawing of the wing venation.
Authenticity of the specimen was ensured by obtain-
ing it from a trusted amber dealer known to TCF from a
long-term relationship. Furthermore, the amber contains
Quercus-type trichomes typical for Baltic amber.

Results

Compared to other Lepidoptera from Baltic amber, this
is an extremely rare finding, being one specimen among
some 2000 Lepidoptera recovered from succinites (Baltic,
Rovno and Bitterfeld) and one among 30 Micropterigidae
from Baltic amber in the collection of author TCF.

Systematic Palaeontology

Superorder AMPHIESMENOPTERA Henning, 1969
Order LEPIDOPTERA Linnaeus, 1758
Family Micropterigidae Herrich-Schiffer, [1855]

Glaesopterix gen. nov.
https://zoobank.org/B3AB7CF6-BA3C-47F7-8374-DD7DFC79D550

Etymology. Glaes from latin glaesum, referring to the Ger-
manic gléesa, for amber; pterix from ancient greek ptéryx
wing.

Type species. Glaesopterix jonasdamzeni.

Glaesopterix jonasdamzeni sp. nov.
https://zoobank.org/11092C34-38EE-4BB7-95C6-B954CACI9A9B

Etymology. The species name honors Jonas Damzen
(Vilnius, Lithuania) who generously gifted this specimen
for scientific study and also provided the photos.

Holotype. « Male imago, Fig. 1. Collection number #
nkis.info-TF00226-Z102605, # 7043 collection of author
TF; to be transferred to SNSB (Staatliche Naturwissen-
schaftliche Sammlungen Bayerns) with publication under
# SNSB-BSPG 2026 1 9.

Locus typicus. Jantarny amber mine (54°5530"N,
20°57'7"E), Kaliningrad area, Russia.

Stratum typicum. Priabonian, Eocene.

Description. Inclusion: preserved in an approximately
rectangular and flat piece of clear amber some 15 mm x
15 mm in size.

Tiny imago: with moth-like habitus, body 3.03 mm long
(head to tip of abdomen) and slender. Body and wings
with scales of different types, wings also with microtrich-
ia, the first partially shed in the resin flow (Fig. 1).

Head: broad (520 pym, without eyes) (Fig. 1 bottom),
with long piliform scales, partially shed. Large globular
compound eyes, diameter 310 pm. Vertical diameter di-
vided by distance between compound eyes 0.71. Ocelli
prominent, slightly oval. Hind part of head dorsally with
prominent transversal bulge on both sides (“warts”), two
smaller ones on either side towards the hind of the head.

Mouthparts: Maxillary palpi five-segmented, first seg-
ment prominent, second shorter, third thin and long, 180°
kink with longest segment four. Segment five short and
pointed at tip. Other mouthparts hardly visible. Mandibles
probably present, maxillary palps tiny, probably 2-seg-
mented.

Antennas: Submoniliform antennae, about two thirds
the length of fore wings. Scape tube-shaped, 180 pm long,
without medial indentation; pedicel rounded and some
50 pm long. No intercalary sclerite detectable between
scapus and pedicellus. 33-34 barrel-shaped flagel-
lomeres, narrowing apically, distal flagellomere pointed.
Flagellomeres with two tufts of 2-6 long scales on each
side (precursors of ascoid sensillae?), two tufts basally,
the other two about medially inserted. Distinct ascoids,
however, obviously absent.

Wings: Lanceolate wings, outer margin distinctly con-
vex in fore- and hindwing, dorsally covered with scales.
Forewings 4 mm in length and 1.16 mm broad at broad-
est site, hindwings 3.4 mm long. Jugum present, of nor-
mal shape (shark fin-like). Wing scales with asymmetri-
cally kinked, tiny serrate apical margin, and about three
times longer than broad. Small lanceolate and up to
400 pm long piliform scales (the latter on head and mainly
at hind edge of wings) present too. Microtrichia distinct.
Underside of wings mostly devoid of scales, except for
tiny, drop-like scales near wing base of forewings and
larger scales along costa. Patchy, iridescent color pattern
in forewings preserved, reminiscent of the purple(-violet)
ground colour with golden markings like in extant Micro-
pterix. Homoneurous, complete venation (Fig. 2). Front
wing with Sc1 + Sc2 with basal fork at half length; R1 + R2
with basal fork at 1/2 of length and with R stem at 1/4 of
length; Rs1 + Rs2 on common stem; crossvein Rs2 - Rs3
present, cell therefore closed; Rs3 + Rs4 from one point
of posterior edge of cell; Rs4 apical; M1 close to Rs4, but
crossvein between them not visible; crossvein between
M1 and M2, however, pronounced; M2 + M3 forked at 1/2;
crossvein M3 - CuA present, slightly distal forking M2 - M3
and slightly basal forking of CuA1 - CuA2; a further, basal
crossvein between stem of M2 + M3 and CuP at 1/6 of
wing length, kinked; CuA from kink of this crossvein and
with fork at 2/3 of length; CuP present; 1A and 2A fused
not before half length (very indistinct), basal loop there-
fore not explicitly visible; a short, separate 3A, reaching
basal margin. Hind wing with Sc and R separate; R + Rs
forked at app. 1/6; Rs1 + Rs2 and Rs3 + Rs4 with fork
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Figure 1. Holotype of Glaesopterix jonasdamzeni gen. nov. et sp. nov., imago in Eocene Baltic amber; top figure: dorsal aspect of ima-
go, body 3.03 mm long (head to tip of abdomen; middle figure: ventral aspect of imago, bottom figure: dorsal aspect of head, head
520 pm broad, without eyes.
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Figure 2. Line drawing of venation of right fore and hind wing, having made use of complementary information of both wing pairs.

at 1/2 of length each, forking of Rs-stem at 1/2 of wing
length; Rs4 apical; cross vein Rs2-Rs3 absent, accesso-
ry cell therefore open; crossveins Rs4 - M1 and M1 - M2
not visible; M2 + M3 with fork slightly distal 1/2 of length;
crossvein M3-CuA absent; CuA1 + CuA2 with fork at 3/4
of length; CuP and anal veins not visible. No pterostigma
or nygmata visible.

Body: tegulae at base of front wing with long hair-
like scales. Abdomen 460 pm broad and slender, dorsal
side flat, ventral side narrower with segments only some
250 pym broad. Last segment A7 even narrower basally
than previous ones, but getting broader distally. Sternum
VIl completely absent, Tergum VIIII strongly reduced,;
Sternum V glands probably absent (not clearly visible,
except for a hole-shaped indentation at the extreme lat-
ero-distal end of sternum IV); scales at abdomen present
only laterally. Uncus short, broadly rounded; valves broad,
prominently sickle-shaped in ventral view with bristles
pointing inwards at their tips.

Legs: Protibia with well-developed epiphysis. Midtibia
without spurs, hindtibia with 2 pairs of spurs. Tarsi with
five tarsomers, proximal tarsomer more than twice the
length of the second one, the next tarsomers with slightly
decreasing length. Spur formula 0-0-4.

Syninclusions: one Nematocera, frass, some frag-
ments with mycelia, Quercus-type trichomes.

Diagnosis. Apomorphies of Glaesopterix (synapomor-
phies or parallelisms, see also the following discussion):
(1) labial palpi < 3-segmented (present in all other Microp-
terigidae lineages except Australian genera, partly also in
Sabatinca s.str.); (2) apical crossvein Sc-R absent (Austra-
lian genera); (3) crossvein R-M very short (partly in north-
ern hemisphere genera and Micropterix); (4) cell open in
hindwing (northern hemisphere genera, all other partly);
(5) sternum V glands absent (like in Micropterix); (6) male
abdominal sternite VIl absent (northern hemisphere gen-
era, Sabatinca s.str., Australian lineage, southern sabatin-
coid genera, partim).

Discussion

Glaesopterix has also been compared with other lin-
eages of Amphiesmenoptera, including Tarachoptera,
Trichoptera and basal Lepidoptera (data not shown).
Its assignment to Micropterigidae is, however, beyond
any doubt.

Most puzzling about this finding is its unique combina-
tion of characters which are found in various lineages of
Micropterigidae (Table 1).

Micropterigidae are assumed to be the most basal
extant family of Lepidoptera. They possess, however, a
number of autapomorphies (Kristensen and Skalski 1999;
Hashimoto 2006). Some of them are recognizable also in
fossils and allow therefore their assignment to the fami-
ly. In Glaesopterix, the following of these characters have
been found:

(1) Swollen pedicel; (2) labial palpi reduced; (3) spur
formula 0-0-4; (4) crossvein M-Cu lost in hindwing. A very
characteristic apomorphy of the family, the ascoid sen-
sillae on the antennomeres, however, could not be iden-
tified. They could also not be found in other fossil genera
of Micropterigidae.

Gibbs et al. (2004) have recognized five different lin-
eages within Micropterigidae, based on the investigation
of the 16S rRNA. Up to date, no comprehensive study has
been performed, however, to recognize external charac-
ters as autapomorphies of each these lineages, except
for the morphometric analysis performed by Han et al.
(2024). It has been attempted here to identify simple ex-
ternal apomorphies and to correlate them with characters
found in Glaesopterix (Table 1), including Agathiphagidae
and the two genera recently transferred to Heterobathmii-
dae, i.e. Palaecosabatinca and Parasabatinca, according to
Han et al. 2025).

Supposed apomorphies of the five linages of Micro-
pterigidae (+: found in Glaesopterix, -: not found in Glae-
sopterix):
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Table 1. Character matrix of the basal Lepidoptera family Micropterigidae, Glaesopterix gen. nov. G. jonasdamzeni sp. nov., and Agath-
iphagidae as an outgroup basal within Lepidoptera.

scapus with median
indentation

ascoid sensillae on
antennomeres present
antennae shorter than 1/2
of forewing

labial palpi < 3-segmented
humeral vein present
apical crossvein Sc-R
present

R forked in forewing

crossvein M3-CuA present
Rs 3-branched in hindwing
Rs4 preapical in hindwing
male abdominal venter VIII
absent (unsclerotized)

crossvein R-M very short
(apical)

or absent
crossvein M-CuP present

Rs4 preapical in forewing
(basal)

3A free in forewing

Sc and R independent in
hindwing

valves elongated

Agathiphagidae
Palaeosabatinca
Parasabatinca
Auliepterix
Archmosaicus
Moleropterix
Terncladus
Falcipalpus
Tasmantrix
Zealandopterix
Nannopterix
Aureopterix
Squamicornia
Hypomartyria
Austromartyria
Baltimartyria
Agrionympha
Sabatinca
Electrocrania
Kurokopterix
Melinopteryx
Palaeomicroides
Vietomartyria
Paramartyria
Epimartyria
Issikiomartyria
Neomicropteryx
Glaesopterix
Bitterfeldopterix
Klausnitzerellus
Saxomicropterix
Wichardius
Micropterix
(Himalaya)
Micropterix
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Australian lineage: (1) apical crossvein Sc-R absent in
forewing (+); (2) humeral vein absent (-); (3) Sc-R fused

in hindwing (-).

Southern sabatincoid lineage: (1) labial palpi < 3-seg-
mented (+); (2) Sc-R fused in hindwing (-).

Sabatinca s.str.: (1) scapus with median indentation (),
(2) Sc-R fused in hindwing (-), (3) cell open in hindwing
(+), (4) male abdominal V 8 absent (+).

Northern hemisphere genera: (1) labial palpi < 3-seg-
mented (+); (2) R unforked in forewing (-); (3) cell open

in forewing (partim, -), (4) crossvein R-M very short in
forewing (partim, +); (5) Sc-R fused in hindwing (-); (6)
male abdominal V VIII absent (+); (9) epiphysis lost
(partim, -), (10) flagellomeres modified (-).

Micropterix-lineage: (1) labial palpi < 3-segmented (+);
(2) R unforked in forewing (-); (3) Rs4 preapical in fore-
wing (-); (4) crossvein R-M very short (partim, +); (5)
basal crossvein M-CuP absent (-); (6) Rs4 preapical in
hindwing (partim, -), (7) abdominal S 5 gland absent (+);
(8) valvae elongated (-).
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The above analysis does not allow a definite assign-
ment of Glaesopterix to any of the five lineages of Micro-
pterigidae, although the relations to the three southern
hemisphere lineages seem to be weak. The northern
hemisphere genera and the Micropterix-lineage, however,
seem to have more correlations to the new genus, which
has a somewhat intermediate and therefore maybe basal
state between these two lineages. For more data and dis-
cussion of Micropterix consider Kurz and Fischer (2026).
Glaesopterix itself, furthermore, does not show any auta-
pomorphies of its own, because all its apomorphic char-
acters are shared with at least one of the other lineages
(see also diagnosis).

Conclusion

The new genus Glaesopterix, based on a well-preserved
single male imago from Eocene Baltic amber, exhibits a
previously unknown character combination in the family,
but is not a member of one of the five currently recognized
lineages of Micropterigidae. Rather, it represents a sep-
arate lineage closer to the Northern and the Micropterix
lineages, than to the Southern ones.
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