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Abstract

Beetle larvae often differ significantly in morphology from their adult counterparts. Therefore, it should be surprising that
these immatures are often not considered to the same extent as the adult beetles. As an example, the fossil record of most
beetle groups is largely represented by adult specimens. Representatives of Mordellidae, the group of tumbling flower bee-
tles, have a cosmopolitan distribution with myriads of formally described species, based mostly on adult male specimens.
Mordellidae is also well represented in the fossil record, but again only by adults; not a single fossil specimen of a larva has
been reported until now. We report a new well-preserved beetle larva in 99 million-year-old Kachin amber. The larva pos-
sesses specialisations not known from the modern larvae of Mordellidae, but otherwise is clearly similar to them in many
aspects. It appears possible that the fossil represents yet another holometabolan larva in Kachin amber that is associated with
life within wood and/or fungi, and therefore, may have contributed to carbon cycling of the past.
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Introduction

Beetles come in various forms and sizes and fulfil myriads of
important ecosystem functions, both as adults, as well as in
their larval forms. Mordellidae, the group of tumbling flower
beetles, includes about 1500 formally described species in
the modern fauna (Jackman and Lu 2002; Lawrence and
Slipingki 2010). Tumbling flower beetles have a cosmopoli-
tan distribution (Lawrence and Slipinski 2010), with highest
species richness in the tropical zone, followed by relatively
high numbers in subtropical and warm temperate zones
(Bao et al. 2019a). Adult tumbling flower beetles are often
found on flowers and represent one of the most species-rich
groups among beetle pollinators of flowering plants (Mag-
noliopsida, “angiosperms”) (Bao et al. 2019b). This close
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connection to flowering plants also explains why this group
is named tumbling flower beetles. The other part of the name
is explained by the specific movement of the abdomen that
brings them into the take-off position, so called “tumbling”.
In contrast to the adults, the larvae are mostly hidden inside
herbaceous plant organs or wood where they feed directly
on plant material or on associated fungi material (Lawrence
1991a; Lawrence and Slipinski 2010).

Adult tumbling flower beetles can often be encountered
in the field and have, therefore, been investigated regularly;
the larvae seem often omitted from research, possibly due to
their often hidden way of life. According to Zemoglyadchuk
and Buialskaya (2016), for fewer than 50 species of Mordel-
lidae, the morphology of their larvae has been described.
Even though the larvae of extant species that affect crops
while feeding have a substantial effect on humans directly,
including larvae of Mordellidae, they are not as well rep-
resented in studies as one would expect (Liu et al. 2018).
The ratio of described larvae per number of known species
is quite low compared to other groups of beetles and their
relatives (see discussion in Haug et al. 2021a). Due to the
scarceness of data on larvae, the ecology of most tumbling
flower beetle larvae remains unknown as well (Liu et al.
2018).
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Mordellidae is not a “new” group. The oldest fossil rep-
resentatives are known already from the Jurassic period:
Praemordella martynovi (ééegoleva—Barovskaya, 1929) and
Liaoximordella hongi (Wang, 1993). In general, the fossil
record of Mordellidae seems to be quite good (Peris and
Rust 2020) with approximately 50 specimens known so far
and 38 different species formally described, either clearly
of the group or possibly closely related to it. At least ten of
these were found in amber of various types (New Jersey,
Canadian, Burmese, Spanish, Fushun, Baltic, Dominican
and Mexican amber) (Peris and Ruzzier 2013; Bao et al.
2019c). It has been suggested that understanding the early
evolution of Mordellidae is important for understanding the
larger group of Tenebrionoidea and ultimately Coleoptera
as a whole (McKenna and Farrell 2009; Bao et al. 2019c).
The fossils of this group are not only contributing to the
understanding of evolution of the group, but also their inter-
relationships with plants in the ecosystems of past times.
Both beetles and flowering plants were common by the mid-
dle of the Cretaceous and the great radiation of flowering
plants apparently benefitted from pollinators (Bao et al.
2019b). It seems well accepted that the group of Mordel-
lidae, with their adults, represented one of the pollinator
groups of the Cretaceous (Bao et al. 2019b) and co-evolved
with flowering plants (Bao et al. 2018). Larvae will have
had a quite a different ecology and are expected to reveal
different ecosystem functions.

Here, we present a very well-preserved fossil beetle larva
specimen preserved in Kachin amber from the Cretaceous of
Myanmar. This specimen is interpreted as a possible larva
of the group Mordellidae based on the similarity to extant
specimens of the group. We discuss implications of this new
find.

Materials and methods
Materials

In the centre of this study is a single fossil specimen, BUB
3195. The specimen originates from 99 million-year-old
Cretaceous Myanmar Kachin amber and comes from the
collection of one of the authors (PM). The specimen was
legally acquired on June 22, 2016. It is preserved in Cre-
taceous Kachin amber (c. 99 million-years-old) from the
Hukawng Valley, Myanmar (Cruickshank and Ko 2003; Shi
et al. 2012; Yu et al. 2019).

For comparison, an extant larva of the group Mordel-
lidae was documented as well. It is part of the collection of
the Centrum fiir Naturkunde (CeNak), Leibniz-Institut zur
Analyse des Biodiversitdtswandels (LIB), Hamburg. The
specimen has the repository number ZMH 8530.
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Documentation methods

The fossil specimen was documented on a Keyence
VHX-6000 digital microscope in front of white and black
background under different illumination settings (cross-
polarised co-axial light and low-angle ring light) (Haug
et al. 2013a, 2018). All images were recorded as composite
images (Haug et al. 2011), combining several images of
varying focus and several adjacent image details as well
as different exposure times (HDR, cf. Haug et al. 2013Db).

The extant specimen for comparison was photographed
in its original storage liquid (70% ethanol) with a super-
macro setup. A Canon EOS 650D equipped with a MP-E
65 mm was used. Lighting was provided by two flashes
equipped with polariser filters. A perpendicularly oriented
filter was put in front of the lens, providing cross-polarised
light. Images were recorded as compound images (Haug
et al. 2011).

Images of both, extant and fossil, specimens were fur-
ther processed and colour-marked with Adobe Photoshop
CS2.

Results

Here, we present two specimens of larvae: an extant spec-
imen of a tumbling beetle larva and a fossil specimen.
A general description of larvae of Mordellidae, shared
also by both newly described specimens, is provided as
a background. Special emphasis was lain on a particular
characteristic, a process (whether paired or single) on the
terminal end, present in extant larvae of Mordellidae and
the fossil.

General description of tumbling beetle larvae

Elongate, roughly cylindrical body. Body differentiated
into an anterior region composed of head and a poste-
rior region composed of trunk. Trunk differentiated into
an anterior region (thorax) and a posterior region (abdo-
men) (Figs. 1, 2). Head hypognathous (mouth parts facing
downwards). Antennae discernible, number of elements
can vary between species. Thorax with three segments
(pro-, meso- and metathorax). Thorax with pair of locomo-
tory appendages (legs) on each segment (absent in some
extant species of Mordellistena). Elements of legs vary
between species. Abdomen with ten discernible units. Ter-
minal end of abdomen with a paired or a single process.
Trunk appears overall rather soft, no prominent sclerites,
cuticle with distinct folds between segments.
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Fig. 1 Extant specimen ZMH 8530, tumbling flower beetle larva:
a habitus in ventral view, tracheal spiracles on mesothorax discern-
ible (white arrows); b colour-marked version of head, based on a; ¢
habitus in lateral view; d habitus in anterior view, possible stemmata

Extant specimen ZMH 8530

Total body length approximately 12.4 mm. Head roughly
globular, slightly longer than wide, 1.1X (~2 mm long).
Possible stemmata discernible antero-laterally (Fig. 1d).
Antenna (appendage of post-ocular segment 1) with three
elements discernible (Fig. 1d, e), 0.13x the length of the
head (~0.25 mm). All elements approximately of same
length.

Labrum (derivative of ocular segment) wider than long,
1.6x (~0.23 mm long), oval in frontal view, posterior edge

discernible (white arrow); e colour-marked version of d; f habitus in
posterior view; g habitus in dorsal view. ad abdomen, at antenna, c/
clypeus, hc head capsule, /i labium, /r labrum, md mandible, mt meta-
thorax, mx maxilla, pt prothorax

connected to prominent clypeus (Fig. le), anterior edge
bears seven discernible micro-setae.

Mandibles (paired appendages of post-ocular segment
3) symmetrical, strongly sclerotized, with no setae dis-
cernible. Maxillae (paired appendages of post-ocular seg-
ment 4) longer than wide, trapezoid in ventral view. Each
maxilla with several parts: latero-proximally small element
discernible (cardo), triangular in ventral view; antero-
posteriorly larger element discernible (stipes), longer
than wide, pentagonal in functional ventral view (posterior
view); distally palp (~0.2 mm long) with three elements
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Fig.2 Fossil specimen BUB 3195, tumbling flower beetle larva: a
habitus in latero-dorsal view; b colour-marked version of a; ¢ habi-
tus in latero-ventral view (black circles indicate close-ups of habitus

discernible (Fig. 1b). Maxillae bear setae (Fig. 1d, e), no
spines discernible.

Labium (conjoined appendages of post-ocular segment 5)
of rectangular shape in ventral view, with transverse suture
dividing it into proximal and distal part (Fig. 1b). Distal part
with pair of palps, each palp with two elements (Fig. 1b).

Prothorax oval from dorsal view (Fig. 1g), also largest
segment of trunk, wider than long, 2Xx (~1.37 mm long).
Meso- and metathorax subsimilar, with dorsal body surface
subdivided by multiple folds. Mesothorax wider than long,
4.2% (~0.4 mm long), median part slightly shorter than lat-
eral. Mesothorax postero-laterally with a pair of oval tra-
cheal spiracles in ventral view (Fig. 1a). Metathorax wider
than long, 3.5X (~ 0.8 mm long), longer than median part of
mesothorax, 1.9%.
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available in Fig. 3). a2—a8 abdomen segments 2-8, at antenna, hc
head capsule, /a locomotory appendages, mp maxillary palp, ms mes-
othorax, mt metathorax, pt prothorax, fe terminal end

Legs relatively short and stout, each with three discern-
able elements (Fig. 1a, c).

Abdomen segments 1-7 subsimilar (~0.8 mm
long, ~2.8 mm wide). Segment 8 almost pentagonal in
dorsal view, longest part shorter than wide, 4.3x (0.5 mm
long), longer than segments 1-7, shorter than prothorax,
2.7x. Trunk end (possible compound of several segments)
triangular in dorsal view, terminal end with sclerotized
spine-like process (with process ~2 mm long, anteri-
orly ~ 1.9 mm wide). Posterior part of trunk end with small
sclerotized tubercles and setae (Fig. la, c, f, g). In dorsal
view, more than 20 tubercles discernible, descending in
number and enlarging in size postero-dorsally (Fig. 1g).
In ventral view, tubercles discernible only on the poste-
rior part of the trunk end and proximal part of the process
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Fig.3 Fossil specimen BUB 3195, tumbling flower beetle larva: a
head in latero-ventral view, a single tooth on mandible discernible
(white arrow); b colour-marked version of a; ¢ colour-marked version
of the head region of Fig. 2c; d close-up of locomotory appendages
(legs) in lateral view, tracheal spiracle discernible (white arrow); e
close-up of abdomen segments 68 in lateral view, tracheal spiracles
discernible (white arrows); f close-up of terminal end with median

(Fig. 1a). Anal opening constrained by paired lobes ventral
on trunk end (Fig. 1a, f). Tracheal spiracles not discernible
on abdomen.

Fossil specimen BUB 3195
Total body length approximately 3.9 mm (including termi-

nal process) (Fig. 2). Head semicircular from lateral view
(Figs. 2a, 3a),~0.4 mm long. No stemmata discernible.

cuticular elevation and single terminal process in dorsal view, possi-
ble urogomphus discernible (white arrow); g close-up of terminal end
with median cuticular elevation and single terminal process in ventral
view, possible urogomphi discernible (white arrows). at antenna, cl
clypeus, cx coxa, fe femur, hc head capsule, /i labium, /r labrum, md
mandible, mx maxilla, t/-2 tarsus elements 1-2, #i tibia, fr trochanter

Antenna (appendage of post-ocular segment 1) with eight
elements discernible, ~0.3 mm long, proximal element
largest, further distal elements decreasing in size (Figs. 2b,
3a—c). Mouth parts discernible (Figs. 2b, 3b, c).

Labrum (derivative of ocular segment)~(0.1 mm long,
elongated in lateral view, posterior edge connected to promi-
nent clypeus, no setae discernible on anterior edge (Fig. 3c).
Mandibles (appendages of post-ocular segment 3) partly
accessible (Fig. 3a—c), at least one tooth along gnathal edge
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discernible (Fig. 3a). Maxillae (appendages of post-ocular
segment 4) with trapezoid (in ventral view) proximal part,
distally with prominent palp (~0.12 mm long) with four ele-
ments discernible (Fig. 3b). Maxillary palp with three strong
setae on proximal element and four fine setae on second
element (Fig. 3c), no spines discernible.

Labium (conjoined appendages of post-ocular segment
5) hourglass-shaped in ventral view, with transverse suture
dividing it into proximal and distal part (Fig. 3b). Anterior
rim of distal part indented medially (Fig. 3b).

Prothorax almost rectangular from lateral view, ~0.15 mm
long, appears smallest of all thorax segments (Fig. 2a, b),
dorsal body surface subdivided by multiple folds. Mesotho-
rax longer than prothorax, 1.4X (~0.21 mm), from lateral
view subsimilar to prothorax, dorsal surface with folds.
Mesothorax postero-ventrally with oval tracheal spiracle in
lateral view (Fig. 3d). Metathorax largest thorax segment,
longer than prothorax, 2.1X (~0.32 mm).

Legs relatively long (~0.4 mm long) and slender, with
six discernible elements (Figs. 2a, b, 3d): coxa, trochanter,
femur, tibia, and two elements of tarsus.

Abdomen segments 1-8 subsimilar, length of seg-
ments gradually decreasing from anterior to posterior
(0.36-0.20 mm). Antero-ventrally ovate tracheal spiracles
discernible on segments 1-8 in lateral view (Fig. 3e). Seg-
ment 9 almost rectangular from dorsal view, appears dorso-
ventrally flatter than abdomen segments 1-8. Body surface
of trunk end strongly sclerotized with single dorsal plate
(tergite) and single smaller ventral plate (sternite) (Fig. 3g).
Tergite with median sclerotized elevation ending distally
with blunt process and single spine-shaped sclerotized ter-
minal process (Fig. 3f, g). Terminal process ~0.2 mm long
with distal end curved upwards. Sternite with pair of pos-
tero-lateral processes (possibly urogomphi) in ventral view,
possibly each with two elements (Fig. 3f, g).

Discussion
Lack of record on larvae

Many representatives of Insecta, especially of Holome-
tabola, such as beetles, moths or flies, spend most of their
lifetime as immatures. The lifetime spent as an adult can
be very short and sometimes only used for copulation and
egg production. Such forms often lack important body parts
such as mouth parts or the digestive system, as for example
mayflies (Brittain 1982). However, the adult form is often
the form that is most often encountered and also considered
the taxonomically most important one. In other words, most
species descriptions focus on adults, in fact adult males. Lar-
val instars are very often omitted from species descriptions,
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even though the eco-type they represent and morphologies
they show can differ immensely from adults (see discussions
in Haug et al. 2020a; Zippel et al. 2022, in review). Often it
is forgotten that not only the adults contribute to the large
morphological diversity, but the immatures as well (Stehr
1991).

Identity of the fossil larva

Interpretation of larvae, especially fossil ones, can be
challenging due to the mostly adult-centred comparative
approaches, similarities among immature forms within
different groups, and lack of descriptions of extant larval
representatives. In addition, in a fossil a specific character-
istic of a certain group can remain inaccessible. This often
prevents further determination because the representatives
of distantly related groups can, despite great diversity, show
remarkable similarity of accessible characteristics (Law-
rence 1991b; Haug and Haug 2021).

The new fossil specimen reported here (Figs. 2, 3), for
example, shares at a first glance certain characteristics with
lepidopteran caterpillars (Kozlov et al. 2002; Vallenduuk
and Cuppen 2004; Wagner et al. 2011; Haug and Haug 2021)
or extant larvae of beetle groups Chrysomelidae (Lawson
1991; Cox and Windsor 1999; Cabrera et al. 2016; Haug and
Haug 2021) or Mordellidae (Hayashi 1980; Odnosum 1992;
Voicu and Ivancia 1996; Lisberg and Young 2003; Beutel
and Friedrich 2005, Fig. 12b; Odnosum 2007; Odnosum and
Litvin 2009; Lawrence and Slipinéki 2010; Lawrence et al.
2011; Zemoglyadchuk and Buialskaya 2020). Representa-
tives of all three groups can have a similar body shape, a dor-
sal body surface with folds and a round head with downward
orientated cutting-grinding mouth parts. However, most cat-
erpillars are characterised by six stemmata, a median labial
gland formed as a spinneret, and additional prolegs (mostly
present on abdomen segments 3—6 and 10) sometimes with
specialised hooks (Lawrence 1991b; Miller and Hammond
2003; Wagner et al. 2011); the new specimen lacks such
structures. Larvae of Chrysomelidae do not have prolegs on
the abdomen and some possess prominent maxillary palps
(Cabrera et al. 2016), as does the fossil. However, the dif-
ferences in antenna morphology (Lawson 1991; Lisberg and
Young 2003; Lawrence and Slipinski 2010) and the absence
of a prominent process on the posterior part of the abdo-
men in larvae of Chrysomelidae, indicate that the fossil is
unlikely a representative of Chrysomelidae. In addition, the
dorsal surface of larvae of Chrysomelidae and lepidopteran
caterpillars sometimes bears numerous setae, protrusions
and/or processes and has contrasting colour patterns, which
is not the case in the new fossil larva.

The new fossil shares its general appearance (Figs. 1, 2)
and a specific single process at the posterior end of the abdo-
men (Figs. la, g, 3f, g) with extant larvae of Mordellidae.
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The process in extant larvae of Mordellidae is either truncate
or bifurcate (Lawrence and §lipin§ki 2010; Lawrence et al.
2011) but in general very similar to the process of the here
reported new larva.

The differences of the fossil and extant larval representa-
tives of Mordellidae, such as a higher number of elements
of antennae (cf. Figs. le, 3b), maxillary palps (Fig. 3b, c)
and legs (Figs. 2b, 3d), likely represent now extinct spe-
cialisation. In modern larvae of Mordellidae, the number of
elements of the antennae varies between species, however,
the number is mostly between one and three (Franciscolo
1974; Zemoglyadchuk and Buialskaya 2020; Lisberg and
Young 2003) and not eight as seen in the new fossil larva
(Fig. 3a—c). In this aspect, it should be noted that the Cre-
taceous ambers have already provided a number of exam-
ples of larvae with unusually large antennae (and also other
appendages and processes; Haug et al. 2019, 2020b, 2021b).
Similar to the antenna, also the maxillary palps with four
elements and legs with six elements differ from extant rep-
resentatives of Mordellidae and are rather prominent. Espe-
cially the legs exhibit a similar pattern to the antennae in
possessing a rather high number of elements. Extant larvae
of Mordellidae have between three or four elements. In some
larvae of Mordellistena, legs are even entirely absent. Still,
legs with six elements are well known in other larvae of
beetles (Lawrence et al. 2011).

Therefore, we interpret the here reported specimen as a
tumbling flower beetle-type larva. The specimen has a gen-
eral appearance and a typical posterior abdomen process of
larvae of Mordellidae but still possesses certain specialisa-
tions not seen in the modern fauna.

Function of the abdomen process of the new fossil
larva

Larvae of Mordellidae are usually associated with softer
organs of plants such as stems in herbaceous plants (Riley
1892; Strong et al. 1984), thorns or galls (Ford and Jack-
man 1996), or even decaying wood (Zemoglyadchuk and
Buialskaya 2020). The larvae bore their way through the
plant material with their mouth parts, often leaving a tunnel
behind them (Chiappini and Nicoli Aldini 2011). However,
some larvae are capable of boring into compact and woody
substrates as well (Lawrence 1991a). Lisberg and Young
(2003) reported that larvae of Tomoxia lineella were found
20 mm under the bark of healthy large-toothed aspen trees,
demonstrating their capabilities of also boring into wood
(although aspen wood is generally somewhat softer).

The wood-boring larvae in general are often charac-
terised by specialisations for their lifestyle such as strong
chewing mandibles, body structures for anchoring, and tra-
cheal spiracles possessing filtering mechanisms (Cymorek
1968; Chiappini and Nicoli Aldini 2011). There is a variety

of structures that help different wood-boring larvae with
anchoring while they chew through the plant material
(Grandi 1951; Ross and Pothecary 1970; Lawrence 1991b;
Young 2001; Grebennikov 2004; Chiappini and Nicoli
Aldini 2011; Lawrence et al. 2011; Gimmel and Leschen
2014; Yavorskaya et al. 2015; Chang et al. 2016; Zemogly-
adchuk and Buialskaya 2020; Zippel et al. in review). In
particular, the processes that are curved as hooks seem to
provide a strong grip on the material they attach to, as dem-
onstrated in the case of hooked setae of the lepidopteran
pupa of the species Greta oto (Ingram and Parker 2006).
Another example of upcurved processes is seen in some of
the larvae of Tenebrionidae (in particular Glyptotus cribra-
tus and Cibdelis blaschkei;, Steiner 2014). However, here
the upcurved urogomphi are not used to anchor the larva (at
least not only) but to perform pinching movements against
the cuticular elevations on the tergite of the prior abdomen
segment. In this way, these structures on the abdomen are
used for defence within a wood tunnel, enabling the larva to
defend itself either anteriorly with mandibles or posteriorly
with the pinching process (Steiner 2014).

The newly described larval specimen has a terminal pro-
cess and a median elevation of cuticle anteriorly. However,
the elevation here is on the same sclerite and relatively close
to the process (Fig. 3f, g); it also lacks any type of articu-
lation. Therefore, the process could presumably not bend
and perform the pinching movements as in Glyptotus and
Cibdelis (Steiner 2014). More likely, this larva used the
upcurved process and the median elevation for anchoring
while burrowing through wood and/or fungi material. In
addition to the single process, the fossil larva bears paired
ventral processes on abdomen segment 9; as this specimen
is a beetle larva, these might represent urogomphi. However,
articulated paired urogomphi with two elements that occur
within the extant larvae of Aspidytidae, Histeridae, Hydro-
philidae (specifically in larvae of Helophorus) and several
groups of Staphylinoidea do not resemble the urogomphi of
the new fossil larva. According to Lawrence et al. (2011),
urogomphi probably evolved in groups where larvae live
in enclosed spaces or dense substrates, and they allow lar-
vae moving backwards through the tunnel. With this back-
ground, we cannot exclude that the structures of the larva
are more unusual types of urogomphi.

Possible ecology of tumbling flower beetle-type
larva

The fossil specimen is preserved in 99 million-year-old
Myanmar amber from Cretaceous. At that time the flower-
ing plants were rather common (Bao et al. 2019b) with a
wide spectrum of well-differentiated lineages (Friis et al.
2006). Still the terrestrial vegetation was still dominated
by plants of various other ingroups of Spermatophytina
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(Coniferopsida, Cycadopsida, Ginkgoopsida, and Bennet-
titales) and also seed ferns (including Corystospermales and
Caytoniales) (Peris et al. 2020). The fossil record supports
the idea that beetles were among the first pollinators of seed
plants in general, also including Magnoliopsida (Peris et al.
2020). Some beetles of the group Kateretidae specialised on
pollination of early seed plants (Cycadopsida, Ginkgoop-
sida, and Bennettitales) and flowering plants (Nymphae-
aceae). They possibly represented an early example of the
transition from pollinating early land plants to pollinating
flowering plants (Peris et al. 2020). Mordellidae seems to
be one of the groups with adults that successfully adapted
to flowering plant pollination and co-evolved further with
early lineages of Magnoliopsida (Bao et al. 2019b). Such
beetle—plant interactions at early stage of flowering plant
diversification did not dominate the Kachin amber forests
(Bao et al. 2019d). Some Mesozoic adults of Mordellidae
missed a long and prolongated pointy trunk end that is a
characteristic of extant and Eocene adults of the group.
Together with other characteristics, this implies that there
was probably a change in locomotion leading to different,
flower-oriented, feeding behaviour (Bao et al. 2018). Based
on fossil specimens included in Cretaceous amber of Spain,
Peris and Rust (2020, tab. 1) concluded that the adult tum-
bling flower beetles in the Cretaceous were mostly associ-
ated with fungi, decaying wood and flowers. This is also the
case for extant tumbling flower beetles, both immature and
adult. Therefore, it is possible that the new larva fed on soft
parenchymal internal plant tissues, like many other beetles
(Labandeira 2010) or decaying wood infested with fungi. We
can presume that it used its specific processes for anchoring
while feeding. These structures, in addition to the presence
of urogomphi, support the idea of similar lifestyle to modern
larvae of Mordellidae, within plant tissues. It seems that
in fact many beetles in the Cretaceous, and especially their
larvae, were xylophagous (Peris et al. 2016; Haug and Haug
2019; Haug et al. 2021c; Zippel et al. 2022, in review) and
contributed to wood decomposition and carbon cycling (Tate
et al. 1993; Grove 2002; Zippel et al. 2022, in review). This
should of course not be entirely surprising, as it seems that
also among extant beetles saproxilicity has been proposed to
represent the most common way of life (Gimmel and Ferro
2018). Still, fossil beetle larvae with this lifestyle are still
rather rare (Peris and Rust 2020). The new larva reported
here is another possible addition to the list of such larvae in
the Cretaceous.
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Conclusions

1. Until now, there was no fossil record of larvae of Mor-
dellidae. We are reporting the presumably first fos-
sil larva of Mordellidae; it is preserved in Cretaceous
Kachin amber from Myanmar. The fossil larva has simi-
larities in general appearance and in the terminal abdo-
men process with extant larvae of Mordellidae.

2. The new fossil larva possesses certain specialisations
not seen in the modern fauna. The fossil larva has more
prominent antennae, maxillary palps and legs (all with
more elements than in modern representatives of Mor-
dellidae).

3. The fossil larva possibly lived in forests within wood
where it contributed to wood decomposition.
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