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Abstract: The fossil records of Kateretidae from the Mesozoic are significant for understanding
the origin and early evolution of the family. The recent discoveries of Cretaceous kateretids have
provided valuable information about the palaeodiversity and morphological disparity of the taxa.
Here, we establish a new genus and species of kateretid beetles, Scaporetes rectus gen. et sp. nov.,
based on a specimen preserved in mid-Cretaceous Kachin amber from northern Myanmar. The new
species is characterized by its strongly enlarged scape and extremely small labrum. Our discovery
highlights the morphological disparity of Kateretidae in the late Mesozoic.
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1. Introduction

check for Kateretidae is a small family of beetles within the recently recognized superfamily
updates Nitiduloidea, with a total of 106 described species in 23 genera. Most fossil kateretids
are found in amber deposits, except for Amartus petrefactus Wickham, 1912, which is
known from the Oligocene Florissant shales [1]. The oldest kateretid, Lebanoretes andelmani
Kirejtshuk and Azar, 2008, was described from the Early Cretaceous Lebanese amber [2].
Eoceniretes yantaricus Kirejtshuk and Nel, 2008, and Heterhelus expressus Kirejtshuk and Nel,
2008, were described from Eocene Oise amber (France) [3]. The most diverse palaeofauna
of Kateretidae was recorded from Mid-Cretaceous Myanmar (Kachin) amber, with seven
species described to date, i.e., Furcalabratum burmanicum Poinar and Brown, 2018 [4],
Polliniretes penalveri Peris and Jelinek, 2019 [5], Electrumeretes birmanicus Peris and Jelinek,
Academic Editor: Simone Fattorini 2019 [5], Cretaretes minimus Peris and Jelinek, 2020 [6], Eoceniretes antiquus Peris and Jelinek,
2020 [6], Pelretes vivificus Tihelka et al., 2021 [7], and Pelretes bicolor Zhao et al., 2022 [8].
Extant and Cretaceous species of kateretid beetles are potential pollinators of an-
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observed as a pollinator of Nymphaeaceae, an early branch of basal angiosperms [9]. Addi-
tionally, Tihelka et al. (2021) found pollen-laden coprolites of eudicots preserved with Pe.

vivificus, which is direct evidence of pollen feeding behavior in Kateretidae [7]. Kateretids
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treated this family as a member of the newly defined ‘Nitidulidae group’, which consists
of Nitidulidae, Smicripidae, and Kateretidae, in the superfamily Nitiduloidea [11,12].
Kateretidae can be distinguished from the other related families by the loose antenna club,

conditions of the Creative Commons
Attribution (CC BY) license (https://
creativecommons.org/licenses /by /
4.0/).

Diversity 2023, 15, 19. https:/ /doi.org/10.3390/d15010019 https:/ /www.mdpi.com/journal/diversity


https://doi.org/10.3390/d15010019
https://doi.org/10.3390/d15010019
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/diversity
https://www.mdpi.com
https://orcid.org/0000-0002-9283-8323
https://doi.org/10.3390/d15010019
https://www.mdpi.com/journal/diversity
https://www.mdpi.com/article/10.3390/d15010019?type=check_update&version=1

Diversity 2023, 15,19

2 0f 8

lack of subantenna grooves, open procoxal cavities, distinct galea, and absence of outer
lateral carinae on the tibae [13,14]. Among the fossil kateretids, a modified scape was
observed in Eo. antiquus. In this species, the scape was enlarged in the female and strongly
modified in the male, and this sexual dimorphism was thought to play a role in its mating
behavior [6]. Here, we describe a new genus and a new species with an enlarged scape
from Burmese amber.

2. Materials and Methods

The specimens examined in this study are housed in the Nanjing Institute of Geology
and Palaeontology (NIGP200944), Chinese Academy of Sciences, Nanjing, China. The
amber pieces were ground with sandpapers of different grit sizes and polished with
diatomite mud [15]. Photographs were taken using three devices: a Zeiss Stereo Discovery
V16 microscope system with an incident light and a transmitted light, a Zeiss Axio Imager
2 compound microscope with an AxioCam MRc 5 camera attached, and a Zeiss LSM 710
confocal laser scanning microscope (CLSM) with digital cameras attached [16,17]. The
Zeiss Axio Imager 2 microscope was equipped with a mercury lamp and specific filters
for DAPI, eGFP, and rhodamine. Photomicrographs with a green background were taken
under the eGFP mode (Zeiss Filter Set 10; excitation/emission: 450—490/515-565 nm). The
images were stacked using Helicon Focus 7.0.2 to achieve an extended depth of field. The
figure plates were compiled and arranged in Adobe Photoshop 2021.

The Burmese (Kachin) amber specimen was derived from an amber mine near the
Noije Bum Hill summit site, 20 km southwest of Tanai, in the Hukawng Valley, Kachin
Province, northern Myanmar [18,19]. According to paleontological and radioactive data,
the age of the Myanmar amber has been constrained to the Mid-Cretaceous, Albian (around
98.79 £ 0.62 Ma) [20,21]. This published work and the nomenclatural acts it contains
have been registered in ZooBank, the proposed online registration system for the Interna-
tional Code of Zoological Nomenclature (ICZN). The ZooBank LSID for this publication is
urn:lsid:zoobank.org:pub:10AB1D52-455F-496D-B333-065EDC7C1844.

3. Systematic Palaeontology

Order: Coleoptera Linnaeus, 1758

Superfamily: Nitiduloidea Latreille, 1802

Family: Kateretidae Erichson in Agassiz, 1846

Genus Scaporetes gen. nov.

(ZooBank LSID urn:lsid:zoobank.org:act:7CEC934F-E318-40C2-B308-AE4F8574A918)

Type species. Scaporetes rectus sp. nov.

Etymology. The generic name is a combination of ‘Scapo’, from the Latin ‘scapus’
(scape), and “-retes’, a common suffix for generic names in Kateretidae.

Diagnosis. Body elongated, with long pubescence. Head prognathous, with distinct
occipital ridge. Mandible distinct dorsally and unidentate. Antennal insertions concealed;
subantennal grooves absent. Antennae 11-segmented, densely setose with 3-segmented
club; scape straight, strongly elongate, and widened. Pygidium and preceding two abdom-
inal tergums exposed. Tibiae with one row of long spines at outer edge; two tibial spurs
present. Tarsi 5-5-5, sparsely setose.

Description. Body elongated, lightly convex dorsally and flattened ventrally, with
long pubescence. Head prognathous. Labrum small but arcuately emarginate anteriorly.
Mandible small dorsally, curved, and unidentate. Antennal insertions concealed; subanten-
nal grooves absent. Antennae 11-segmented, densely setose with loosely 3-segmented club;
scape straight, strongly elongate, and widened. Terminal maxillary palpomere cylindrical;
terminal labial palpomere wider than preceding ones, nearly ovate.

Pronotum quadrate punctate with dense setae; sides paralleled. Prosternum transverse;
prosternal process short and narrow. Procoxal cavities open. Scutellar shield developed,
triangular. Pygidium and preceding two abdominal tergites exposed. Femora shallowly
caniculate for reception of tibiae. Tibiae armed with one row of long spines at outer edge;
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two tibial spurs present. Tarsi 5-5-5, pretarsal claws simple. Abdomen densely setose
ventrally with five ventrites.

Included species. Scaporetes rectus gen. et sp. nov.

Scaporetes rectus sp. nov.

(Figures 1-3; ZooBank LSID urn:lsid:zoobank.org:act:095BBDE7-09A3-4142-A19C-
29B75796C8B2)

Figure 1. Photomicrographs of Scaporetes rectus gen. et sp. nov. from mid-Cretaceous Burmese amber
under normal reflected light (holotype, NIGP200944): (A) dorsal view; (B) ventral view. Scale bars:
0.5 mm.

Etymology. The specific epithet is from the Latin word ‘rectus’ (meaning straight),
indicating the strongly straight and enlarged scape of the new species.

Diagnosis. Body elongated, lightly convex dorsally and flattened ventrally, with long
pubescence. Antennal insertions concealed; subantennal grooves absent. Antennae 11-
segmented, densely setose with 3-segmented club, with oval apex at terminal of last
antennomere; scape straight, strongly elongate, and widened; pedicel half the width of the
scape. Pronotum quadrate, as wide as elytra, punctate with dense setae. Prosternal process
short and narrow. Procoxal cavities transverse and open. Posterior angles of pronotum
acutely produced posteriorly. Pygidium and preceding two abdominal tergites visible in
dorsal view. Tibiae with one row of long spines at outer edge; two tibial spurs present. Tarsi
5-5-5, sparsely setose; tarsomeres 1-3 bilobed, tarsomere 4 smallest, tarsomere 5 almost as
long as combined length of tarsomeres 1-3.

Holotype. NIGP200944, likely male.

Type locality and horizon. Amber mine in the Hukawng Valley, Myitkyina District,
Kachin State, Myanmar; Cenomanian to Late Albian (Mid-Cretaceous) [21]; acquired in
April 2016.
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Description. Body elongated, length around 1.6 mm (from terminal of abdomen to apex
of mandibles) and width 0.6 mm (measured from median of pronotum), lightly convex
dorsally and flattened ventrally (Figure 1A,B). Body covered with dense long pubescence
(Figure 1A,B).

Figure 2. Photomicrographs of Scaporetes rectus gen. et sp. nov. from mid-Cretaceous Burmese amber
under green epifluorescence (holotype, NIGP200944): (A) dorsal view; (B) ventral view. Scale bars:

0.5 mm.

Head prognathous, with distinct occipital ridge (Figures 1A, 2A and 3A,B). Eyes
moderately convex, crossing temple strongly (Figures 1A,B and 3A,D). Labrum free, trans-
verse, small, but arcuately emarginate anteriorly, with emarginate anterior margin of
head (Figure 1B). Mandible small dorsally, moderately curved mesally, and unidentate
(Figures 1A,B, 2B and 3A,D). Antennal insertions concealed; subantennal grooves absent
(Figures 1B and 3D). Antennae 11-segmented, densely setose with loosely 3-segmented club;
antennomere 1 (scape) straight, strongly elongate, and widened, around five times as long
as antennomere 2 (pedicel), with pedicel attached at terminal lateral sides; antennomere
2 half the width of the scape; antennomeres 3-8 subequal in length, nearly half of the
pedicel and gradually wider; antennomeres 9-11 trapezoid, approximately 1.5 times as
long and wide as preceding antennomeres, with oval apex at terminal of last antennomere
(Figures 3A,D and 4B). Terminal maxillary palpomere nearly cylindrical; terminal labial
palpomere wider than preceding ones and nearly ovate (Figures 3D and 4A).
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Figure 3. Morphological details of Scaporetes rectus gen. et sp. nov. from mid-Cretaceous Burmese
amber (holotype, NIGP200944) under confocal laser scanning microscopy (CLSM): (A) dorsal view
of the head; (B) pronotum; (C) elytra; (D) ventral view of the head; (E) prosternum; (F) abdomen.
Abbreviations: al-11, antennomeres 1-11; el, elytra; ey, eye; fe, femur; he, head; lp, labial palp;
ma, mandible; mp, maxillary palp; mtv, metaventrite; pn, pronotum; pp, prosternal process; ps,
prosternum; ptb, protibiae; sc, scape; v1-5, ventrites 1-5. Scale bars: 200 pm.

Pronotum quadrate, nearly 1.9 times as wide as long, widest near middle, almost as
wide as elytra; punctate with dense setae; sides paralleled; anterior angles round, poste-
rior angles acutely produced posteriorly (Figures 1A, 2A and 3B). Prosternum transverse;
prosternal process short and narrow, slightly across anterior of mesoventrite
(Figures 1B and 3E). Procoxal cavities transverse and open (Figure 3E).

Scutellar shield developed, triangular (Figure 1A). Elytra length around 0.3 mm,
pygidium and preceding two abdominal tergites exposed, separately rounded apically;
disc of elytra irregularly punctate and strigose (Figures 1A, 2A and 3C).

Meso- and metacoxae clearly separated (Figure 3E,F). Femora setose, shallowly canic-
ulate for reception of tibiae (Figure 3F). Tibiae dilated apically, armed with one row of long
spines at outer edge; two tibial spurs present (Figure 4C,D). Tarsi 5-5-5, sparsely setose;
tarsomeres 1-3 bilobed, subequal in length and width, tarsomere 4 smallest, tarsomere 5
almost as long as combined length of tarsomeres 1-3; pretarsal claws simple (Figure 4C,D).

Abdomen densely setose ventrally with five ventrites (Figure 3F). Ventrites 1-5 gradu-
ally narrow; ventrite 1 longest, shorter than combined length of following three ventrites;
ventrites 2-5 nearly subequal in length (Figure 3F).
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Figure 4. Photomicrographs of head and tibiae of Scaporetes rectus gen. and sp. nov. from Mid-
Cretaceous Burmese amber (holotype, NIGP200944) under confocal laser scanning microscopy
(CLSM): (A) ventral view of head; (B) ventral view of scape; (C) protibiae and mesotibiae;
(D) metatibiae. Abbreviations: cl, claw; ey, eye; lIp, labial palp; ma, mandible; mp, maxillary palp;
msb, mesotibiae; mtb, metatibiae; ptb, protibiae; sc, scape; sp, spur; t1-5, tarsomeres 1-5. Scale
bars: 50 pm.

4. Discussion

Nitidulidae is the closest sister family of Kateretidae as compared to other beetle
families, so there are some similar features observed between kateretids and nitidulids,
such as the elytra being short with at least the pygidium exposed; the antenna being
11-segmented with a 3-segmented club; the 5-5-5 tarsal pattern, with tarsomere 4 being
smallest; and other detailed characteristics [13,14]. Given the above description, the new
species described here can be classified into one of the two families. Kateretidae are
distinguished from most of Nitidulidae based on characteristics such as the loosely 3-
segmented antennal club, absence of antennal grooves, and lack of an outer lateral carinae
on the meso- and metatibiae [13,14]. Among the above three characteristics, the absence
of antennal grooves can be found in the tribe Mystropini in Nitidulidae, but there are
no other features similar to Kateretids in Mystropini [22], while these features can all be
found in the new species. Additionally, the open procoxal cavities in Scaporetes rectus is a
trait that differs from most extant nitidulids except Cryptarchinae [13,14]. The presence
of a free labrum and three exposed abdominal segments rules it out from the subfamily
Cryptarchinae. Overall, Scaporetes retus is more likely to be classified into Kateretidae.
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Eoceniretes is the only genus reported to have a special stalk scape. The most conspic-
uous difference between the two genera Eoceniretes and Saporetes is the overall shape of
the scape, which is straight and large in Saporetes, while Eoceniretes has a scape with an
inner flat extension behind the insertion of the pedicel. Moreover, the relative proportion
of wings to the body is different. An additional key distinction is the meso- and metatibiae
armed by one row of spines on the outer edge in Scaporetes, while two rows of spines on
the outer ledge of the tibiae are observed in Eoceniretes.

Scaporetes rectus is most similar to Eoceniretes antiquus as compared to other fossil
kateretids from Cretaceous ambers due to the particular scape, 3-segmented club with a
subacute apex, open procoxal cavities, and absence of antennal grooves. However, there
are still some distinct differences between Sc. rectus and Eo. antiquus [6]. Sc. rectus shows a
strongly enlarged scape, being nearly 1.2 times as long as its head, while Eo. antiquus has
a scape with an inner flat extension behind the insertion of the pedicel and a shovel-like
reticulate with a dorsal border [6]. In addition, the antenna insertions are concealed by
the anterior angles of the frons, and the angles are stout and projecting too strongly to
make the head dorsally emarginate deeply in Sc. rectus. In contrast, the projecting anterior
angles of the frons are absent, and the antennal insertions are just concealed by the smooth
anterolateral border of the head in Eo. antiquus [6]. In Sc. rectus, the pronotum is quadrate
with the parallel sides being slightly bordered, and the elytra is relatively long with a
1:2 length ratio between the elytra and body. However, the pronotum has arcuate and
distinctly narrow explanate sides and short elytra, being one-third the length of the body in
Eo. antiquus [6]. In Sc. rectus, the meso- and metatibiae are armed by one row of spines on
the outer edge and the first three tarsomeres are bilobed, but Eo. antiquus shows two rows
of spines on the lateral sides of the tibiae and simply cylindrical tarsi [6]. Additionally, the
following features of Sc. rectus are all different in Eo. antiquus: an elongate body densely
covered by a long pubescence, the absence of a longitudinal coxal line on the metaventrite,
and a narrow prosternal process projecting across the anterior margin of the mesoventrite.

5. Conclusions

The fossil records of Kateretidae are few, and only one species, Eoceniretes antiquus,
possesses a particular scape among these fossil kateretids. Here, we described a new
kateretid species Scaporetes rectus sp. nov. characterized by its extremely enlarged scape,
strongly projecting anterior angles to cover the antennal insertion, meso- and metatibiae
armed by one row of spines, and body covered by a long pubescence. Our new species
Scaporetes rectus is distinguished from Eo. antiquus by the morphological differences of the
scape and anterior angles concealing the antennal fossa, the different number of spines on
the tibiae, and the differing lengths of the elytra. Our discovery is the only fossil kateretid
except Eo. antiquus with a special scape and provides important evidence revealing the
high diversity of the morphology, especially regarding the scape, in Kateretidae in the
late Mesozoic.
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