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Abstract
A new polypore fungus beetle species Allostrophus Hsiao, Ślipiński, Yu, Deng and Pang embedded in Upper Cretaceous 
Burmese amber (Cenomanian, ca. 99 Ma) is described: A. yangi sp. nov.; this new species can be differentiated from its only 
congener based on its antennomere 11 and fusiform, elongate body. Morphological characters preserved in the inclusion 
compared to A. cretaceus Hsiao, Ślipiński, Yu, Deng and Pang provide further data for completing the definition of Allos-
trophus. This new discovery highlights the species diversity of fungivorous beetles during the Cretaceous period, adding 
evidence that the formerly hypothesized co-diversification between fungus-feeding coleopterans and their food resources 
originated in the late Mesozoic Era.
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Introduction

Polypore fungus beetles (Tetratomidae) are small and little-
known mycophagous beetles, comprising about 150 extant 
species belonging to 13 genera in five subfamilies (Nikitsky 
1998), feeding on the fresh or softer fruiting bodies of vari-
ous fungi. Eustrophinae Gistel, 1856 consists of five extant 
genera and 87 species distributed worldwide excluding Aus-
tralia and New Zealand (Lawrence and Leschen 2010; Pol-
lock 2012; Saitõ and Konvička 2017). The fossil records of 
Eustrophinae comprise four species from Cretaceous amber 
deposits (Soriano et al. 2014; Cai et al. 2016; Yu et al. 2016; 
Hsiao et al. 2018).

Herein, a new eustrophine species of Allostrophus Hsiao, 
Ślipiński, Yu, Deng and Pang, 2018 is described based on a 
well-preserved Upper Cretaceous amber (ca. 99 Ma) inclu-
sion from Myanmar, which exhibits close affinities to A. 

cretaceus Hsiao, Ślipiński, Yu, Deng and Pang, 2018. The 
well-preserved characters in this Burmite inclusion provide 
further information to complete the generic definition. Allos-
trophus is therefore redefined, based on the morphological 
comparison between the two known species.

Materials and methods

The specimen is included in a small, irregular quadrilateral 
piece of clear-yellow Burmese amber (8.0 × 5.0 × 3.0 mm) 
originating from amber deposits in the Hukawng Valley, 
Kachin, northern Myanmar (see details in Cruickshank and 
Ko 2003; Ross et al. 2010). The morphological characters 
of this amber fossil inclusion are well-preserved for taxo-
nomic attribution. The beetle fossil is originally part of the 
author’s private collection, but has now been deposited in 
the collections of the National Museum of Natural Science 
(NMNS), Taichung, Taiwan. Specimens of extant Eustro-
phinae used for comparison are deposited in the Australian 
National Insect Collection (ANIC), Commonwealth Scien-
tific and Industrial Research Organisation (CSIRO), Can-
berra, Australia.

Burmese amber is one of the most important fossil res-
ins and is renowned for yielding rich and exquisitely pre-
served arthropods, with over 1200 described species (Ross 
2019a, b), and the age of the amber deposits is generally 
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considered to be of the Late Cretaceous (earliest Cenoma-
nian, 98.79 ± 0.62 Ma) based on recently conducted U–Pb 
zircon dating (Grimaldi et al. 2002; Shi et al. 2012).

The method for preparing the fossil-containing amber and 
measurements follows that of Hsiao et al. (2017). Observa-
tions of the specimen were performed using a Leica M205 C 
microscope. Photographs were taken using a Leica DFC500 
digital camera mounted on a Leica M205 C microscope, and 
source images were then aligned and stacked in the Leica 
Application Suite (LAS) v4.9 software program. The mor-
phological terminology follows Lawrence et al. (2011), and 
the classification of subfamilies and tribes of Tetratomidae 
follows Nikitsky (1998). The nomenclatural acts established 
herein are registered under ZooBank LSID urn:lsid:zoobank.
org:pub:5DE4CC0E-D433-4D8D-B853-6F8C07262E81.

Abbreviations. ANIC—Australian National Insect Col-
lection, CSIRO, Canberra, Australia; NMNS—National 
Museum of Natural Science, Taichung, Taiwan.

Systematic palaeontology

Order Coleoptera Linnaeus, 1758
Family Tetratomidae Billberg, 1820
Subfamily Eustrophinae Gistel, 1856
Tribe Eustrophini Gistel, 1856

Genus Allostrophus Hsiao, Ślipiński, Yu, Deng and Pang, 
2018

Type species. A. cretaceus Hsiao, Ślipiński, Yu, Deng and 
Pang, 2018, from the Upper Cretaceous amber deposit of 
northeastern Myanmar, by monotypy.

Emended diagnosis (after Hsiao et al. 2018). Body approxi-
mately 3.0 mm long, oblong-oval to fusiform, dorsal surface 
covered with very dense and fine setae; eyes nearly con-
tiguous dorsally; antenna sparsely tomentose, extending to 
basal one-sixth to one-fifth of elytra; antennomere 4 slightly 
broadened and 5–11 distinctly broadened, 4 long-triangular, 
5 subtriangular, 6–10 subquadrate, 11 fusiform, narrowed 
distally; pronotum semicircular, with disc flattened; pros-
ternal process narrowed distally, not extending to posterior 
margin of procoxae; each elytron with 8–9 regular rows of 
punctures; prothoracic episterna each with transverse suture; 
legs slender, with outer edges of meso- and metatibiae pro-
vided with scattered spines, without ridges.

Allostrophus yangi sp. nov.
Figures 1, 2, 3, 4

Z o o B a n k  L S I D .  u r n : l s i d : z o o b a n k . o r g : a c t : 
79F54EAB-E926-4776-9DAE-E57A641B0864.

Etymology. The specific name is given in honor of the 
author’s advisor, Prof. Ping-Shih Yang (Dept. of Entomol-
ogy, National Taiwan University), for his contribution to 
the development of entomology and promoting the public 
recognition of amber art pieces and studies of amber inclu-
sions in Taiwan.

Holotype. No. YH-COL00001, deposited in NMNS; female, 
complete and well-preserved adult.

Type locality. Hukawng Valley, Kachin State, northern 
Myanmar.

Type stratum. Burmese amber (earliest Cenomanian, ca. 
99 Ma; Shi et al. 2012).

Comparison. Allostrophus yangi can be easily distinguished 
from A. cretaceus by its antennomere 11, which is gradu-
ally narrowed distally (strongly narrowed in apical half in 
A. cretaceus) and fusiform, more slender and elongate elytra 
(oblong-oval, broader and more rounded in A. cretaceus).

Description.
Body (Fig.  1)—fusiform, narrowed posteriorly; cuticle 
black throughout. Body surface densely and finely covered 
with pubescence. Head length: 0.50 mm, width: 0.50 mm; 
antennal length: 1.20 mm; pronotal length: 1.10 mm, width: 
1.10 mm; elytra length: 2.20 mm, width: 1.10 mm.

Head (Fig. 2a, b)—small, strongly declined, not constricted 
posteriorly. Eyes large, laterally protruding, nearly contigu-
ous, shallowly emarginate; surface coarsely faceted, with 
intrafacetal setae. Antennal insertions exposed dorsally; 
subantennal groove absent. Labrum transverse, somewhat 
rounded anteriorly; frontoclypeal suture absent. Anten-
nae (Fig. 2c) 11-segmented, clubbed, with antennomere 4 
slightly broadened and 5–11 distinctly broadened, surface 
sparsely tomentose, when directed backwards extending to 
basal one-sixth to one-fifth of elytra; scape cylindrical; pedi-
cel short, antennomeres 3–4 long-triangular, 5 subtriangular, 
6–10 subquadrate, 11 fusiform, gradually narrowed distally, 
with pointed apex. Mandibles short and broad. Each maxil-
lary palpus four-segmented, apical palpomere slender, apical 
margin sharp, terminal angle slightly obliquely truncate.

Pronotum (Fig. 2d)—semicircular, narrowed anteriorly, pos-
terior edge bisinuate, moderately produced forming obtuse, 
shallowly emarginate mesal lobe, length nearly as long as 
width, ca 2.2 times as wide as head; lateral pronotal carinae 
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complete, visible from above; anterior angles not produced 
forward, posterior angles obtuse; disc flattened, with two 
very weak subbasal impressions. Prosternum before coxae 
shorter than shortest diameter of procoxal cavity. Prosternal 
process short, narrowed anteriorly, ending before posterior 
edges of coxae. Prothoracic episterna each with transverse 
suture (Fig. 2e). Each procoxal cavity strongly transverse, 
externally broadly open. Scutellar shield small, narrowed 
posteriorly, with obtuse apex.

Elytra (Fig. 3a, b)—elongate, narrowing posteriorly, apex 
rounded, as wide as pronotal width at humeri, length ca 2.0 
times width and ca 2.0 times pronotal length; each elytral 
disc with nine regular rows of punctures, distance between 
elytral striae ca 0.08 mm, interspaces between punctures 
along elytral striae 1–2 times wider than puncture diam-
eter. Mesoventrite (Fig. 3c) medially carinate, short. Meso-
coxal cavities rounded, narrowly separated, open laterally to 
mesepimera. Metaventrite (Fig. 3c) with complete, long and 
grooved discrimen. Metanepisterna distinctly subdivided 
into a short triangular anterior and an elongate-quadrangular 

Fig. 1  Habitus (YH-COL00001) 
of Allostrophus yangi sp. nov., 
holotype. a Left lateral view; 
b right lateral view. Scale bar 
0.5 mm
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posterior piece. Metacoxae transverse, narrowly separated, 
obliquely oriented, not extending laterally to meet elytra; 
coxal plates absent.

Abdomen (Fig. 3d)—with five ventrites, broadly oval, lin-
early narrowed posteriorly, with rounded apex. Ventrite 1 
without postcoxal line.

Legs—slender. Tibiae elongate, terminated by dense row of 
regular, thin, spiniform setae and short paired tibial spurs 
(Fig. 4a); outer edge of protibia (Fig. 4b) with short, closely 
set spines; outer edges of meso- and metatibia (Figs. 4c, d) 
with stout, scattered spines. Tarsal formula 5-5-4; tarsomeres 
simple, without ventral lobes; pro-, meso- and metatarsi each 
with a circle of spines at apex of tarsomeres 1–4, 1–4 and 
1–3, respectively (Fig. 4a); pretarsal claws simple, sharp. 
Empodial setae very short.

Ovipositor—with paired, short, subcylindrical styli 
(Fig. 3d).

Discussion

The fossil beetle described herein belongs to Tetratomidae 
and Eustrophinae based on the following diagnostic charac-
ters: body small, oblong-oval, narrowed posteriorly; anten-
nae gradually clubbed; pronotum with paired, weak subbasal 
impressions; scutellum simple; 8–9 traces of elytral striae; 
tarsi simple, narrow; metatibial spurs short. The narrowly 
separated, almost dorsally contiguous eyes, distinct elytral 
striae, and smooth outer faces of meso- and metatibiae fur-
ther warrant its placement within Eustrophini. This polypore 
fungus beetle is closely related to Allostrophus cretaceus by 
sharing small, dorsally densely and finely pubescent body; 

Fig. 2  Enlargements (YH-
COL00001) of Allostrophus 
yangi sp. nov., holotype. a 
Head, dorsal view; b head, 
lateral-frontal view; c antenna; 
d pronotum; e prothorax, pros-
ternal process and transverse 
suture on prothoracic epis-
ternum indicated by dark red 
arrows. Scale bars 0.2 mm in (a, 
b, c), 0.5 mm in (d, e)
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nearly contiguous eyes; gradually clubbed antennae; semicir-
cular and flattened pronotum; distinct elytral striae; smooth 
surface of meso- and metatibiae, with scattered spines at 
the outer edges. Therefore, this new fossil tetratomid bee-
tle should be assigned to the genus Allostrophus. It seems 
plausible that both species could be conspecific and A. yangi 
sp. nov. is an intraspecific variation of A. cretaceus. None-
theless, the diagnostic differences between the species are 
consistent with those used to separate extant tetratomid spe-
cies, and thus we consider them to delimit two valid species.

The type species of Allostrophus, A. cretaceus, bears 
a considerable resemblance to extant eustrophines, espe-
cially Synstrophus Seidlitz, 1898, by similar large, dorsally 
contiguous eyes; distinctly broadened antennomeres 5–11; 
distinct elytral striae; and smooth outer faces of meso- and 
metatibiae, without oblique, comb-like ridges. However, 
due to its preservation condition, diagnostic ventral char-
acters such as prosternal process and prothoracic epister-
num are largely unrecognizable, leaving the question of 
relationships between the two genera open. Fortunately, A. 
yangi preserves clear structure of the prosternal process and 

Fig. 3  Enlargements (YH-
COL00001) of Allostrophus 
yangi sp. nov., holotype. a 
Elytra, right lateral view; b 
elytra, left lateral view; c meso- 
and metaventrite; d abdomen, 
styli of ovipositor indicated 
by dark red arrow. Scale bar 
0.5 mm



268 Y. Hsiao

1 3

transverse suture on the prothoracic episternum, which are 
identical to Synstrophus, supporting the tentative affinity 
between Allostrophus and Synstrophus.

Recent molecular phylogenetic studies have revealed that 
the major groups of mushrooms diversified by the Early Cre-
taceous (Taylor and Berbee 2006; Floudas et al. 2012), and 
highly diverse Agaricomycetes from Burmese amber also 
indicate the evolutionary radiation of gilled mushrooms dur-
ing the mid-Cretaceous (Cai et al. 2017). The new discov-
ery represents the sixth documented record of Tetratomidae 
during the Cretaceous Period, indicating diversification of 

mycophagous beetles by the Late Mesozoic. The paleodiver-
sity of fungus-feeding coleopterans undoubtedly strength-
ens the previously hypothesized synchronous diversification 
between an early fungivore functional group of beetles and 
their host fungi (Hsiao et al. 2018).
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