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ABSTRACT. Limnichidae are currently a moderately diverse beetle family with a sparse fossil record. Here we describe a new

limnichid genus and species, Anomocephalobus liuhaoi Li, Jich & Cai gen. et sp. nov., from the mid-Cretaceous amber from

northern Myanmar. Anomocephalobus gen. nov. is tentatively assigned to the extant subfamily Cephalobyrrhinae, based on

its transverse metacoxae, 5-segmented protarsi, and absence of grooves on the ventral surface for reception of legs, though

its oval body shape is somewhat deviating from extant Cephalobyrrhinae. The generic placement of the recently described

Erichia cretacea Yu, Slipihski, Ren & Pang, 2018 is also discussed.

KEY WORDS. Mesozoic, fossil, taxonomy, Myanmar, Cephalobyrrhinae.

INTRODUCTION

Limnichidae, or the minute marsh-loving beetles, are a group
of small beetles in the recently defined superfamily Dryopoidea
(Cai et al. 2022), or in the broadly defined paraphyletic Byrrhoidea
(McKenna et al. 2019). By the year of 2016, a total of 387 extant
limnichid species in 37 genera had been described (Hernando and
Ribera 2016). Additional new species were added in the past few
years (e.g., Hernando and Ribera 2017, 2020, Yoshitomi 2019a,
2019b, Matsumoto 2020, 2021a, 2021b, Liu and Jia 2021), implying
that the diversity of Limnichidae is still not fully documented.

Morphological studies have consistently suggested a close
relationship among Lutrochidae, Dryopidae, Heteroceridae, and
Limnichidae (Crowson 1978, Lawrence 1988, Costa et al. 1999).
Recent molecular results, however, revealed that Lutrochidae +
Dryopidae and Heteroceridae + Limnichidae are only distantly
related (Kundrata et al. 2017, Zhang et al. 2018, McKenna et
al. 2019). Additionally, Limnichidae have been regarded to
be paraphyletic due to Heteroceridae nested within them.
At present, four subfamilies are recognized in Limnichidae,
namely Hyphalinae, Thaumastodinae, Cephalobyrrhinae, and

Limnichinae. The interrelationships among them have not been
well studied and remain largely unclear. A preliminary study by
Kundrata et al. (2017), nevertheless, suggested that the largest
subfamily, Limnichinae, may not be monophyletic.

The fossil record of Limnichidae is quite sparse. Only three
pre-Quaternary fossils have been reported to date, all of which
were found in amber deposits. Platypelochares electricus Hernan-
do, Szawaryn & Ribera, 2018 from Baltic amber was assigned to
an extant genus of Limnichinae (Hernando et al. 2018), whereas
Palaeoersachus bicarinatus Piitz, Hernando & Ribera, 2004 from
the same deposit was placed as incertae sedis (Piitz et al. 2004).
Erichia cretacea Yu, Slipinski, Ren & Pang, 2018 from Burmese
amber was placed in Cephalobyrrhinae (Yu et al. 2018). In this
study, we report a new fossil genus and species of Limnichidae
from Burmese amber, which adds valuable information on the
paleodiversity of the family.

MATERIAL AND METHODS

The Burmese amber specimens studied herein originated
from amber mines near Noije Bum (26°20" N, 96°36’ E), Hu-
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kawng Valley, Kachin State, northern Myanmar. The holotype of
Anomocephalobus liuhaoi gen. et sp. nov. (Figs 1-13) is deposited
in the Nanjing Institute of Geology and Palaeontology (NIGP),
Chinese Academy of Sciences, Nanjing, China. The amber piece
was trimmed with a small table saw, ground with emery paper of
different grit sizes, and finally polished with polishing powder.
The holotype of E. cretacea (CNU-COL-BR2014808, deposited in
the Capital Normal University, Beijing, China), was re-examined
(Figs 15-22).

Photographs under incident light were mainly taken with
a Zeiss Discovery V20 stereomicroscope. Widefield fluorescence
images were captured with a Zeiss Axio Imager 2 light microscope
combined with a fluorescence imaging system. Confocal images
were obtained with a Zeiss LSM710 confocal laser scanning mi-
croscope, using the 488 nm Argon laser excitation line (Fu et al.
2021). Images under incident light and wide field fluorescence
were stacked in Helicon Focus 7.0.2 or Zerene Stacker 1.04.
Confocal images were stacked with Helicon Focus 7.0.2 and
Adobe Photoshop CC. Images were further processed in Adobe
Photoshop CC to enhance contrast.

TAXONOMY

Coleoptera Linnaeus, 1758
Dryopoidea Billberg, 1820 (1817)
Limnichidae Erichson, 1846
Cephalobyrrhinae Champion, 1925
Anomocephalobus Li, Jach & Cai gen. nov.
http://zoobank.org/1B8A15B3-3BEA-47FB-99B1-E62E01622348

Type species. Anomocephalobus liuhaoi sp. nov., by present
designation and monotypy.

Etymology. The generic name is derived from the Greek
“anomos”, meaning unusual, and part of the generic name
“Cephalobyrrhus”, the type genus of Cephalobyrrhinae, referring
to the fossil’s somewhat unsual habitus within extant Cepha-
lobyrrhinae. The name is masculine in gender.

Diagnosis. Body relatively wide, oval. Ventral surface
without grooves for reception of legs. Head largely covered by

Figures 1-2. General habitus of Anomocephalobus liuhaoi gen. et sp. nov., holotype, NIGP177044, under incident light: (1) dorsal view;

(2) ventral view. Scale bars: T mm.
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pronotum; anterior pronotal edges reaching compound eyes.
Antennal insertion capsule closed. Antennomeres 1-3 slender
and elongate; antennomeres 4-11 serrate. Posterior pronotal an-
gles rounded; posterior pronotal margin and basal elytral margin
crenulate. Prosternal process broad, distinctly wider than one
third of maximum width of prosternum. Metacoxae transverse
and without large metacoxal plates. All legs with five tarsomeres.

Anomocephalobus liuhaoi Li, Jach & Cai, sp. nov.
Figs 1-13
http://zoobank.org/45F69AF5-4EE7-4E94-9ACE-BO4A82CA2D22

Type material. Holotype, NIGP177044, female.
Locality and horizon. Amber mine located near Noije
Bum Village, Tanai Township, Myitkyina District, Kachin State,

Myanmar; unnamed horizon, mid-Cretaceous, Upper Albian to
Lower Cenomanian.

Diagnosis. As for the genus.

Description. Adult female. Body relatively wide, oval, 2.6
mm long, 1.7 mm wide.

Head hypognathous (Fig. 5), largely covered by pronotum,
with anterior pronotal edges reaching compound eyes (Fig. 7).
Frontoclypeal suture seemingly present (Fig. 5). Eyes separated
by more than twice the width of single eye, without interfacetal
setae (Figs 7, 8). Antennal insertion capsule closed. Antennae
11-segmented; antennomeres 1-3 slender and elongate; anten-
nomeres 4-11 serrate (Fig. 6), with gradually increasing asym-
metry from antennomeres 4 to 7.

Pronotum with sharp lateral edges; posterior pronotal
angles rounded (Fig. 9); posterior pronotal margin bisinuate,

Figures 3—4. General habitus of Anomocephalobus liuhaoi gen. et sp. nov., holotype, NIGP177044, under widefield fluorescence: (3) dorsal

view; (4) ventral view. Scale bars: 1 mm.
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Figures 5-13. Details of Anomocephalobus liuhaoi gen. et sp. nov., holotype, NIGP177044, under confocal microscopy: (5) mouthparts, ventral
view; (6) antenna, dorsal view; (7) compound eye, dorsal view; (8) compound eye, ventral view; (9) crenulate posterior pronotal margin (arrow-
head), dorsal view; (10) pronotal hypomeron, ventral view; (11) mesothorax, ventral view; (12) metacoxa, ventral view; (13) ovipositor, ventral
view. (an1-11) antennomeres 1-11, (cl) clypeus, (el) elytron, (ey) compound eye, (hy) hypomeron, (Ib) labrum, (msv) mesoventrite, (mtc)
metacoxa, (mttc) metatrochanter, (mtv) metaventrite, (ov) ovipositor, (pn) pronotum, (ps) prosternum, (v5) ventrite 5. Scale bars: 200 pm.

crenulate (Fig. 9). Prosternum in front of procoxae transverse;  ridges and associated grooves for reception of fore legs (Fig. 10).
prosternal process parallel-sided, broad, distinctly wider than Scutellar shield triangular. Elytra widest near middle,
one third of maximum width of prosternum, apically rounded,  gently arcuate in lateral margins; basal elytral margin crenulate
fitting well into mesoventral cavity (Fig. 11). Hypomera without  (Fig. 9). Mesocoxal cavities circular, widely separated (Fig. 11).
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Figures 14-16. Extant and extinct species of Erichia: (14) Erichia longicornis (= Jaechobyrrhinus amanosius), holotype of Jaechobyrrhinus
amanosius, under incident light; (15-16) Erichia cretacea, holotype, CNU-COL-MA2018001, under widefield fluorescence. Scale bars: 500 pm.

Metaventrite with transverse suture; excavation for reception
of mid legs absent (Fig. 12H). Metacoxae narrowly separated,
transverse, without large metacoxal plates (Fig. 12).

Legs slender. Femora obliquely attached to trochanters;
profemur excavated to receive protibia (Fig. 10). Tibiae as long
as femora, without stout spines. Tarsal formula 5-5-5; tarsomeres
1-4 together longer than tarsomere 5. Pretarsal claws simple;
empodium absent.

Abdomen with five ventrites. Excavation for reception
of hind legs absent. Ratio of ventrite lengths along middle:
1.8:1.4:1.2:1.0:1.7. Ventrite 5 apically broadly rounded.

Etymology. The species is named after Hao Liu, who kindly
shared with us helpful information about Burmese amber.

Remarks. The fossil was partially transparentized during
the fossilization process (Figs 1, 2), making the ovipositor inside
the body visible even under optical methods (Fig. 13), which is
kind of unusual in Mesozoic fossils. The placement of the fossil
in Dryopoidea (sensu Cai et al. 2022) seems to be well corrobo-
rated by this ovipositor, which, in fact, agrees remarkably well
with that of Cephallobyrrhus (Yoshitomi 2019b).

DISCUSSION

Although Lutrochidae + Dryopidae and Heteroceridae +
Limnichidae have been revealed to be only distantly related by

molecular evidence (McKenna et al. 2019), these four families
share a superficial morphological similarity (Crowson 1978).
Anomocephalobus can be differentiated from members of the oth-
er three families based on the following characters. Lutrochidae
and Dryopidae are characterized by the presence of interfacetal
setae on the compound eyes, and in Lutrochidae the interfacetal
setae are quite dense. As in other families of Byrrhoidea sensu
lato, including Limnichidae, no interfacetal setae are detected
on either dorsal or ventral surface of the fossil (Figs 7, 8). In
addition, Anomocephalobus differs from Lutrochidae by the long
antennae, extending beyond the posterior margin of pronotum,
and from Dryopidae by the unexpanded antennomeres 1 and 2.
Anomocephalobus can be easily separated from Heteroceridae due
to the lack of a series of heterocerid apomorphies, including the
absence of lateral pronotal carinae, the absence of a connection
between prosternal process and mesoventral cavity, and the
fossorial legs (Costa et al. 1999).

Currently, Limnichidae are divided into four subfamilies,
i.e., Hyphalinae, Thaumastodinae, Cephalobyrrhinae, and
Limnichinae, although this classification might not be natural
(Kundrata et al. 2017, 1. Ribera, personal communication).
Anomocephalobus could be easily separated from Hyphalinae
and Thaumastodinae based on the metacoxae and protarsi.
The metacoxae of Anomocephalobus are simply transverse and
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without large metacoxal plates (Fig. 12), whereas in Hyphali-
nae the metacoxae are small and ovoid (Britton 1971, Liu et
al. 2020: fig. 12), and in Thaumastodinae the metacoxae are
oblique and with well-developed metacoxal plates (Spilman
1959, Skelley 2005: fig. 3). The protarsi of Anomocephalobus are
5-segmented, whereas those of Hyphalinae and Thaumastodinae
are 4-segmented. Concerning the remaining two subfamilies,
Anomocephalobus shares a more similar general appearance with
Limnichinae. Limnichines generally have an oval and distinctly
convex body, while the cephalobyrrhines are more elongate
and less convex (Satd 1966). However, in Limnichinae there are
shallow grooves on the ventral surface for the reception of legs,
and the hypomeron has a transverse or oblique ridge. In both
Anomocephalobus and Cephalobyrrhinae, there are no grooves
on the ventral surface for leg reception, and hypomeral ridges
are absent (Figs 10, 18). Besides, the capsule for the insertion
of the antennae is closed in Anomocephalobus, which is also in
accordance with a Cephalobyrrhinae placement (see Piitz et

al. 2004). Thus, Anomocephalobus is here tentatively placed in
Cephalobyrrhinae. Aside from its oval body, Anomocephalobus
can be differentiated from other Cephalobyrrhinae by the head
being largely concealed by the pronotum and the posterior
pronotal angles being rounded. Anomocephalobus is additionally
unusual in having long and slender basal antennal segments,
which is unknown in any other Limnichidae.

The cephalobyrrhine genus Erichia Reitter, 1895 includes
one extant species, Erichia longicornis Reitter, 1895 (Fig. 14).
Yu et al. (2018) described a new species from Burmese amber,
which they assigned to this genus: E. cretacea (Figs 15-22). The
type species of Erichia differs from the species of Cephalobyrrhus
Pic, 1923 mainly by the pointed anterior and posterior pronotal
corners (Jach & Piitz 2001, Yoshitomi 2019b). Though the pos-
terior pronotal corners of E. cretacea are somewhat pointed, the
anterior corners are not. Besides, the antennae of E. longicornis
are longer than half of the body length (fig. 2 in Piitz 1991
seems to be inaccurate in this respect), whereas the antennae

Figures 17-22. Details of Erichia cretacea, holotype, CNU-COL-MA2018001, under confocal microscopy: (17) head, ventral view; (18)

pro- and mesothorax, ventral view; (19) metathorax, ventral view, showing the presence of median discrimen and katepisternal suture;
(20) abdomen, ventral view; (21) prothorax, dorsal view, showing the crenulate posterior pronotal margin (arrowhead); (22) elytral apex,
dorsal view. (cl) clypeus, (el) elytron, (fr) frons, (hy) hypomeron, (Ib) labrum, (mtc) metacoxa, (mttb) metatibia, (mtv) metaventrite, (mxp)
maxillary palp, (pf) profemur, (pn) pronotum, (ps) prosternum, (v2-5) ventrites 2-5. Scale bars: 200 pm.
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of E. cretacea and (at least many) Cephalobyrrhus are distinctly
shorter, not reaching half body length. However, since the in-
ternal relationships within Limnichidae are currently not well
understood, we prefer not to propose any formal act regarding
the generic placement of E. cretacea at this moment.
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