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a b s t r a c t

Fossil smicripid beetles are very rare. Here we describe and figure the first Mesozoic representative of
Smicripidae. Smicrips cretacea sp. nov., a new species belonging to the extant Smicrips LeConte is pre-
served in the Upper Cretaceous amber from northern Myanmar. Our discovery suggests that Smicrips is
an ancient group, originating at least in the earliest Late Cretaceous. Together with other two fossil
Smicrips species from the Eocene of Europe, it reinforces the hypothesis that the Recent distribution of
Smicripidae is relict, and the family was more widespread in the Mesozoic and early Cenozoic than it is in
the Recent.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

The monogeneric family Smicripidae (or palmetto beetles) is a
small group of small-sized (1.0e1.9mm long) cucujoid beetles, with
only six described extant species endemic to the NewWorld tropics
and subtropics: Smicrips chontalena (Sharp) (Guatemala,
Nicaragua), S. distans (Sharp) (Guatemala), S. exilis Murray (Hispa-
niola, Guadeloupe, St. Vincent, Grenada), S. mexicana (Sharp)
(Mexico), S. palmicola LeConte (Cuba, Puerto Rico, U.S.A.), and
S. texana (Casey) (U.S.A.) (Price, 2002; Cline, 2010). Little is known
about the habits of theseminute beetles. The biology of the group is
mainly derived from Smicrips palmicola LeConte in Florida. The
adults of the species have been collected in abundance on Sabal
palmetto (Walter) Loddiges ex Schultes and Schultes (Arecaceae);
larvae are typically found in associationwith decaying plant matter,
in leaf litter near the adult host (Price, 2002; Cline, 2010). This small
group has been previously shifted between Nitidulidae and Mon-
otomidae, and sometimes considered to be a subfamily of
y and Palaeontology, Chinese
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Nitidulidae (Lawrence and Newton, 1995). Members of the Niti-
dulidae group (or nitidulid series) including Kateretidae, Smicri-
pidae and Nitidulidae, form a monophyletic group (Leschen et al.,
2005). A phylogenetic study based on morphological data of
adults and larvae suggests that Smicrips LeConte was far removed
fromKateretidaeþNitidulidae, and recovered as the sister group to
Rentonellum Crowson (Cleroidea: Trogossitidae) (Lawrence et al.,
2011). Recently, a large-scale phylogenetic study for Cucujoidea
based on molecular data suggests that Smicripidae is a sister group
to Nitidulidae þ Kateretidae (Robertson et al., 2015). Only a syn-
apomorphy uniting members of the family is recognized, i.e., the
strongly curved and deeply impressed frontoclypeal suture in
adults. In addition, the apically strongly convex and lightly sclero-
tized labrum is another potential synapomorphy (Cline, 2010). In
general, adults of Smicripidae can be separated from other beetle
families by the following combination of characters: 1) Head not
narrowed behind the eyes; 2) Antennae 11-segmented, with a 3-
segmented, capitate club; 3) Frontoclypeal suture distinctly
impressed and curved; 4) Maxillae with single lobe; 5) Labial palpi
2-segmented; 6) Procoxal cavities externally open behind; 7) Elytra
truncate exposing two abdominal tergites; 8) Abdomen with five
ventrites, caudal ventrite equal in length to preceding four com-
bined (Price, 2002).
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Fossil smicripids are exceptionally rare, and they are confined to
the Cenozoic. To date, only two fossil species belonging to the
extant genus Smicrips are described. Kirejtshuk and Nel (2008)
described the first fossil smicripid, Smicrips europeus Kirejtshuk
and Nel, from the lowermost Eocene Oise amber (ca. 53 Ma).
Recently, the second fossil species, Smicrips gorskii Bukejs and
Kirejtshuk, was described from the upper Eocene Baltic amber
(Bukejs and Kirejtshuk, 2015). Fossil smicripids from the Mesozoic
are not yet known to the present. Here, we describe the first
Mesozoic and therefore the earliest fossil record of Smicripidae
based on a very well-preserved individual in the Upper Cretaceous
Burmese amber.
2. Material and methods

The new species is known from one individual preserved in a
transparent piece of Burmese amber. The Burmese amber has been
known as a valuable source of specimens of different groups or
organisms for over a century. A diversity of organisms has been
described, such as fungi, conifers, angiosperms, nematodes, birds
(feathers), onychophorans, spiders, ticks, and especially insects
(e.g. Grimaldi et al., 2002; Ross et al., 2010). The specimen is
derived from amber deposits in the Hukawng Valley of northern
Myanmar, currently considered as earliest Cenomanian in age (ca.
99 Ma; see details in Shi et al., 2012). The amber has been pre-
pared, including cut with a hand-hold saw and polished with sand
papers with different grain sizes and with polishing powder. The
type specimen is housed in the Nanjing Institute of Geology and
Palaeontology, CAS, Nanjing, China. Observations and photographs
were taken using a Zeiss Axio Imager 2 compound microscope
with a digital camera attached. Photomicrographs with green
background are taken using green fluorescence as light source
attached to a Zeiss Axio Imager 2 compound microscope. The
nomenclatural acts established herein are registered under
Fig. 1. Microphotographs of holotype (NIGP163547) of Smicrips cretacea sp. nov., in Upper C
fluorescence as light source. A and C, Dorsal view; B and D, Ventral view. Scale bars: 200 m
ZooBank LSID urn:lsid:zoobank.org:pub:5CA1E6ED-A536-4AE1-
A281-0A10FB72D2F7.

3. Systematic palaeontology

Order Coleoptera Linnaeus, 1758
Family Smicripidae Horn, 1879

Genus Smicrips LeConte, 1878
Type species: Smicrips palmicola LeConte, 1878

Smicrips cretacea sp. nov.
Figs. 1e3

Etymology. The specific epithet derives from the Cretaceous age of
the fossil. The species is registered under LSID urn:lsid:zoo-
bank.org:act:4712A06A-D906-4320-BF0E-0C89CDC4D47F.

Holotype. NIGP163547, lowermost Cenomanian, Hukawng Valley,
northern Myanmar; deposited in the Nanjing Institute of Geology
and Palaeontology, Chinese Academy of Sciences, Nanjing, China.

Diagnosis. The new species is distinguished by the following com-
bination of characters: 1) body surface glabrous, with fine micro-
sculpture on dorsal surfaces of head, pronotum and elytra; 2)
frontoclypeal suture distinctly impressed, deeply U-shaped (Fig. 3);
3) head long, with eyes anteriorly located; 4) pronotum sub-
quadrate, as long as it is wide; and 5) posterior fourth of prono-
tum with a pair of short, slightly oblique grooves (Fig. 3).

Description. Body small, 1.28 mm long (from apex of mandible to
abdominal apex), parallel-sided, flattened; color dark brown. Sex
unknown.

Head large (Fig. 2A, B), 0.33 mm long and 0.26 mm wide, very
slightly narrowed behind eyes (Fig. 2B). Eye rounded, laterally
convex, with about 55 ommatidia (Fig. 2E). Antenna long, with 11
retaceous amber from Myanmar. A and B under normal reflected light; C and D using
m.



Fig. 2. Enlargements of holotype (NIGP163547) of Smicrips cretacea sp. nov., under normal reflected light. A. Forebody; B. Ventral view of head; C. Dorsal view of right antenna; D.
Ventral view of prothorax, showing transverse procoxae and posteriorly open procoxal cavities; E. Enlargement of B, showing details of ventral view of the left eye; F. Ventral view of
hind body, showing meso, metathorax, and abdomen. Scale bars: 200 mm in A and F, 100 mm in others.
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antennomeres (Fig. 2C), extending to the posterior two fifth of
pronotum; antennomeres (A) 1 and 2 dilated, A1 slightly longer
thanwide; A2 slightly narrower and shorter than A1; A3eA8 small,
distinctly narrower than A2, almost in same length and width;
A9eA11 form a capitate club; A9 about twice the width of A8; A10
slightly longer than wider than A9; A11 narrower than A10, sub-
oval in shape. Antennal insertion exposed from above, near the
base of labrum (Fig. 2A). Labrum prominent, with rounded apex
(Fig. 2A). Mandible robust, broadly triangular; mandibular apex
very sharp; incisor edge with two (one large and one small) teeth
(Figs. 2B and 3). Maxillary palpus not visible. Mentum very large,
strongly transverse; apical margin W-shaped (Fig. 2B). Gular su-
tures not developed (Fig. 2E). Ventral side of head with micro-
sculpture (Fig. 2E).

Pronotum 0.27 mm long and 0.27 mm wide (Fig. 2A), slightly
wider than head, sides slightly curved, each side with about 19
small indistinct teeth (Fig. 3); anterolateral angles obtuse;
posterolateral angles acute; posterior edge simple, nearly
straight. Surface with same microsculpture as those on head
(Fig. 3). Prosternum long (Fig. 2D); prosternal process long,
extending beyond posterior margins of procoxae, apex truncate
(Fig. 2D). Procoxal cavity externally broadly open behind,
strongly transverse. Prochantin exposed (Fig. 2D). Mesoventrite
short (Fig. 2F); mesoventral process broad, apex straight be-
tween mesocoxal cavities. Mesocoxae slightly transverse,
moderately separated, open laterally. Metaventrite elongate,
about 2.6 times as long as mesoventrite, without discrimen.
Metacoxae transverse (Fig. 2F), widely separated. Trochanter
small. Femur robust, more or less fusiform. Tibia distinctly
widened to apex; external spines absent; with two apical spurs.
Tarsal formula 4e4e4; tarsomeres (T) 1e3 short; T1 broad; T2
narrower than T1; T3 very small; T4 very elongate, longer than
basal three combined. Pretarsal claw long, simple. Scutellary
shield large, semilunar.



Fig. 3. Head and pronotum of holotype (NIGP163547) of Smicrips cretacea sp. nov.,
under Zeiss Axio Imager 2 compound microscope using fluorescence as light source,
showing characterized features, including distinctly impressed and deeply U-shaped
frontoclypeal suture (fcs), a pair of short grooves (gr) on pronotum, and two small
preapical teeth (pt). Scale bar: 200 mm.

C. Cai, D. Huang / Cretaceous Research 64 (2016) 45e4948
Elytron short, 0.46 mm long and 0.15 mm wide, exposing two
apical tergites; surface glabrous, with fine microsculpture. Elytral
epipleura narrow, long, nearly complete. Hind wing, if present, not
visible.

Abdomen with five ventrites (V); V1 elongate, longer than
V2eV4 combined; V2eV4 almost in same length; V5 very long,
nearly as long as preceding four combined. Genitalia not visible.
4. Discussion

In superficial appearance, Smicrips cretacea sp. nov. is similar to
some members of Monotomidae and Nitidulidae. It shares with
most monotomids and some elongate, brachypterous forms of
nitidulids the general elongate body shape, short and truncate
elytra exposing apical tergites and clubbed antennae. However, the
fossil is firmly placed in the extant monogeneric Smicripidae as
evidenced by a synapomorphy of the adults: the strongly curved
and deeply impressed frontoclypeal suture (Cline, 2010). S. cretacea
also has an apically strongly convex labrum, which is regarded as a
potential synapomorphy (Cline, 2010). In addition, the following
combination of features is indicative of the placement: 1) antennae
11-segmented, with a 3-segmented, capitate club; 2) procoxal
cavities externally open behind; 3) elytra truncate exposing two
tergites; and 4) abdomenwith five ventrites, apical ventrite as long
as the preceding four combined (Price, 2002). Smicripidae includes
only six described extant species endemic to the NewWorld tropics
and subtropics and two extinct species from the Eocene ambers
(Kirejtshuk and Nel, 2008; Cline, 2010; Bukejs and Kirejtshuk,
2015). Both of the Eocene-aged species (Smicrips europeus Kirejt-
shuk and Nel, Smicrips gorskii Bukejs and Kirejtshuk) are very
similar to the recent members of Smicrips. They share with the
extant species transverse pronotum, medially located eyes, and
broadly curved frontoclypeal suture. The new species S. cretacea is
easily separated from all described Smicrips species by its deeply U-
shaped frontoclypeal suture, anteriorly located eyes, sub-quadrate
pronotum, and more importantly, the presence of a pair of short,
slightly oblique grooves on pronotum.

The extant representatives of Smicripidae appear to be mainly
limited to Central America and the Caribbean, but this distribu-
tional pattern is actually an artifact of the lack of study and
insufficient collecting techniques (Cline, 2010). New collecting
suggests that the family will extend its range throughout Central
America and into Ecuador, Bolivia, Argentina and Brazil (Cline,
2010). Recent discoveries of two fossil species from lowermost
Eocene Oise amber and the upper Eocene Baltic amber suggest
that the family was much more widespread at least in the late
Paleogene than in the Recent and the current range of the family
seems to be relict (Bukejs and Kirejtshuk, 2015). Our new dis-
covery of the mid-Cretaceous Smicrips species is therefore not
surprising, since the antiquity and early origination of Smicripidae
at least in the Cretaceous was proposed by Kirejtshuk and Nel
(2008). Our finding provides direct evidence that the family was
an ancient group, and they were much more widespread than they
are in the present.
5. Concluding remarks

Our discovery of a new species belonging to the extant Smicrips
from mid-Cretaceous Burmese amber suggests that the genus is an
ancient beetle group, originating at least in the earliest Late
Cretaceous. Together with other two fossil Smicrips species from
the Eocene of Europe, it reinforces the hypothesis that the Recent
distribution of Smicripidae is relict (Bukejs and Kirejtshuk, 2015),
and the family was more widespread in the Mesozoic and early
Cenozoic than it is in the Recent. The discovery is the first Mesozoic
record of Smicripidae, representing the earliest occurrence for the
family.
Acknowledgments

We are grateful to two anonymous reviewers for positive feed-
back on an earlier version of the manuscript. The work has been
supported by the National Basic Research Program of China
(2012CB821903), the National Natural Science Foundation of China
(J1210006), and the open grant of the Key Laboratory of Economic
Stratigraphy and Palaeogeography (2016KF07).
References

Bukejs, A., Kirejtshuk, A.G., 2015. A new species of the genus Smicrips LeConte
(Coleoptera: Smicripidae) from Baltic amber. Paleontological Journal 49 (13),
1417e1419.

Cline, A.R., 2010. 10.27. Smicripidae Horn, 1879. In: Leschen, R.A.B., Beutel, R.G.,
Lawrence, J.F. (volume eds.) Coleoptera, Beetles. Volume 2: Morphology and
Systematics (Elateroidea, Bostrichiformia, Cucujiformia Partim). In: Kristensen,
N.P., Beutel, R.G. (Eds.) Handbook of Zoology. A natural history of the phyla of
the animal kingdom. Volume IV. Arthropoda: Insecta. Part 38. Walter de
Gruyter, Berlin, New York, pp. 407e411.

Grimaldi, D.A., Engel, M.S., Nascimbene, P.C., 2002. Fossiliferous Cretaceous amber
from Myanmar (Burma): its rediscovery, biotic diversity, and paleontological
significance. American Museum Novitates 3361, 1e72.

Horn, G.H., 1879. Revision of the Nitidulidae of the United States. Transactions of the
American Entomological Society 7, 267e336 pl. 3.

Kirejtshuk, A.G., Nel, A., 2008. New beetles of the suborder Polyphaga from the
lowermost Eocene French amber (Insecta: Coleoptera). Annales de la Soci�et�e
Entomologique de France 44 (4), 419e442.

http://refhub.elsevier.com/S0195-6671(16)30049-0/sref1
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref1
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref1
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref1
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref3
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref3
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref3
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref3
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref4
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref4
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref4
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref5
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref5
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref5
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref5
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref5


C. Cai, D. Huang / Cretaceous Research 64 (2016) 45e49 49
Lawrence, J.F., Newton Jr., A.F., 1995. Families and subfamilies of Coleoptera (with
selected genera, notes, references and data on family-group names). In:
Pakaluk, J., �Slipi�nski, S.A. (Eds.), Biology, Phylogeny, and Classification of Cole-
optera. Papers Celebrating the 80th Birthday of Roy A. Crowson. Muzeum I
Instytut Zoologii PAN, Warsaw, pp. 779e1006.

Lawrence, J.F., �Slipi�nski, A., Seago, A.E., Thayer, M.K., Newton, A.F., Marvaldi, A.E.,
2011. Phylogeny of the Coleoptera based on morphological characters of adults
and larvae. Annales Zoologici 61 (1), 1e217.

LeConte, J.L., 1878. Additional descriptions of new species. Proceedings of the
American Philosophical Society 17, 373e434.

Leschen, R.A., Lawrence, J.F., �Slipi�nski, S.A., 2005. Classification of basal Cucujoidea
(Coleoptera: Polyphaga): cladistic analysis, keys and review of new families.
Invertebrate Systematics 19 (1), 17e73.

Linnaeus, C., 1758. Systema Naturae per regni tria naturae, secundum classes,
ordines, genera, species, cum characteribus, differentiis, synonymis, locis. Lau-
rentius Salvius, Stockholm (10th revised ed.) 1: iv þ 824 pp.
Price, M.B., 2002. 78. Smicripidae Horn 1879. In: Arnett Jr., R.H., Thomas, M.C.,
Skelley, P.E., Frank, J.H. (Eds.), American Beetles, vol. 2. CRC Press, Boca Raton,
pp. 316e318.

Robertson, J.A., �Slipi�nski, A., Moulton, M., Shockley, F.W., Giorgi, A., Lord, N.P.,
McKenna, D.D., Tomaszewska, W., Forrester, J., Miller, K.B., Whiting, M.F.,
McHugh, J.V., 2015. Phylogeny and classification of Cucujoidea and the recog-
nition of a new superfamily Coccinelloidea (Coleoptera: Cucujiformia). Sys-
tematic Entomology 40 (4), 745e778.

Ross, A.J., Mellish, C., York, P., Crighton, B., 2010. Burmese amber. In: Penney, D.
(Ed.), Biodiversity of Fossils in Amber from the Major World Deposits. Siri
Scientific Press, Manchester, pp. 208e235.

Shi, G., Grimaldi, D.A., Harlow, G.E., Wang, J., Wang, J., Yang, M., Lei, W., Li, Q., Li, X.,
2012. Age constraint on Burmese amber based on UePb dating of zircons.
Cretaceous Research 37, 155e163.

http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref6
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref7
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref7
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref7
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref7
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref7
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref7
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref8
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref8
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref8
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref9
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref9
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref9
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref9
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref9
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref9
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref10
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref10
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref10
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref10
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref11
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref11
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref11
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref11
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref12
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref13
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref13
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref13
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref13
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref14
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref14
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref14
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref14
http://refhub.elsevier.com/S0195-6671(16)30049-0/sref14

	The first Mesozoic palmetto beetle (Coleoptera: Smicripidae) in Upper Cretaceous Burmese amber
	1. Introduction
	2. Material and methods
	3. Systematic palaeontology
	4. Discussion
	5. Concluding remarks
	Acknowledgments
	References


