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A new genus and species, Prajna tianmiaoae gen. & sp. nov., is described and ﬁgured based on a wellpreserved individual in Cretaceous amber from northern Myanmar. Prajna is deﬁnitely placed in the
extant tribe Thinobiini Sahlberg of the staphylinid subfamily Oxytelinae Fleming based on its mostly
convergent gular sutures, distinctly delimited and constricted neck, subulate maxillary palpi 4, stylusbearing sternite IX in females, closely situated mesocoxae, spineless tibiae, 3-3-3 tarsal formula with
strongly compressed basal two tarsomeres and with lobes on tarsomere 2, and typical Thinobiini-like
pubescence. Prajna is separated from other allied genera by the depressions on the head, complete
epistomal suture, slender maxillary palpomere 3, subulate palpomere 4, and tri-sulcate pronotum. The
new genus combines some key characters of both Oxytelini and Thinobiini, indicating the close relatedness of the two tribes.
© 2016 Elsevier Ltd. All rights reserved.
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1. Introduction
Oxytelinae Fleming is a species-rich subfamily in Staphylinidae,
consisting of more than 2000 extant species divided into 38 genera
€bl and Lo
€ bl, 2015). Modern oxyteline rove
(Makranczy, 2006; Lo
beetles are commonly found and collected in various habitats
(Makranczy, 2006; Lü and Zhou, 2012, 2015a, 2015b) and are widely
distributed in all biogeographic regions except the Antarctic
(Herman, 2001; Thayer, 2005). The “Oxytelinae” used to be a large
subfamily, including, beside the “Oxytelini”, at least eight “tribes”
that are treated as subfamilies today (Sharp, 1887; Bernhauer and
Schubert, 1911; Cameron, 1930; Scheerpeltz, 1933). After
Blackwelder (1942, 1943), the “Oxytelinae” shrank to the circumscription near modern Oxytelinae. Finally, the components of
Oxytelinae were ﬁxed by Herman (1970)'s deﬁnition of a
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combination of the following characters: 1) presence of the
abdominal sternite II (well-developed or poorly sclerotized)
without mid-longitudinal carina; 2) distinct openings of the
abdominal glands in tergite IX or in the connecting membranous
sulcus between IX and X, and 3) tergite IX entirely or mostly
separated by tergite X. However, the tribal classiﬁcation of the
modern Oxytelinae varies more frequently. The earliest subdivision
of oxyteline beetles dates back to Erichson (1840), but among his
four tribes, only two remain in the modern Oxytelinae: “Oxytelini
genuine” and Coprophilini Heer. In the Coleopterorum Catalogus and
its supplementary edition, a four-subtribe system (ranked as Oxytelini and including only groups in modern Oxytelinae) was
established by Bernhauer and Schubert (1911) and Scheerpeltz
(1933). Herman (1970) re-applied the two-tribal system in
Erichson (1840) in the Oxytelinae of the modern concept and
assigned genera in the light of a phylogenetic study. This classiﬁcation was later followed by Newton and Thayer (1992). The latest
world catalogue of Staphylinidae (Herman, 2001) and the ﬁrst
€ bl and Smetana,
edition of Catalogue of Palaearctic Coleoptera (Lo
2004) used another four-tribal system: Corprophilini, Deleasterini
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Fig. 1. Habitus of holotype (NIGP164467). A, dorsal view, under normal reﬂected light; B, ventral view, under normal reﬂected light; C, dorsal view under green ﬂuorescence; D,
ventral view under green ﬂuorescence. Scale bars: 0.5 mm. (For interpretation of the references to colour in this ﬁgure legend, the reader is referred to the web version of this
article.)

Reitter, Oxytelini, and Thinobiini Sahlberg. A ﬁve-tribal system was
provided by Gildenkov (2003). Three years later, another recent
ﬁve-tribal system was constructed according to a phylogeny using
70 characters including genital traits: Corprophilini, Euphaniini
Reitter (or Deleasteriini), Oxytelini (embracing the former Oxytelini
 a
m, and Planeustomini Jacquelin du Val
and Thinobiini), Blediini Ad
(Makranczy, 2006; Bouchard et al., 2011). Khachikov (2012) separated Oxytelinae into eight tribes, which was selectively accepted
€ bl
by the newest edition of Catalogue of Palaearctic Coleoptera (Lo
€bl, 2015). In this system, the Euphaniini was divided into
and Lo
€ ving & Craighead, the
Euphaniini, Deleasteriini, and Syntomiini Bo
broader Oxytelini in Makranczy (2006) split again into Oxytelini
and Thinobiini that both contained different generic components
from those in Herman (2001).
Fossils may bear the characters or the states of characters that
are unknown or absent in extant species, which give new insights
into the assessment of characters and thus aid in the construction
of phylogeny and high-level classiﬁcation. Before this study, a total
of 31 fossil species (in 14 genera) had been described in Oxytelinae
(Table 1). Among them, only one Miocene species, Dolichoxenus
newtoni Engel and Chatzimanolis, 2009 is described based on an
amber inclusion. Here we describe a new species preserved in
Cretaceous Burmese amber. It represents the oldest record of the
subfamily Oxytelinae in amber. Because the new species cannot be
assigned to any known extant or extinct genus, a new genus is
established to accommodate this species. In this paper, we discuss
the systematic placement in the frame of the latest eight-tribal
€ bl and Lo
€bl, 2015), although it was not based on
classiﬁcation (Lo
a reliable phylogenetic analysis.

2. Material and methods
The material described here is from amber deposits in the
Hukawng Valley of northern Myanmar. The mining is undertaken at
a hill named Noije Bum near Tanai Village (Grimaldi et al., 2002;
Cruickshank and Ko, 2003). Observations, measurements, and
photographs were taken using a Zeiss Discovery V20 stereo microscope with AxioCam MRc 5 camera attached. Photomicrographs
with green background were taken using green ﬂuorescence as a
light source attached to the microscope. Some photographs were
taken using a Zeiss Axio Zoom V16 microscope with AxioCam MRc
5 camera. The material has been prepared, cut with a razor blade
and polished with sand papers and diatomite paste. A polished slab
of amber measuring 12 mm  6 mm contains the beetle specimen,
which (in dorsal view) is oriented at approximately a 45 angle to
the surface.
3. Systematic palaeontology
, 1758
Order Coleoptera Linne
Family Staphylinidae Latreille, 1802
Subfamily Oxytelinae Fleming, 1821
Tribe Thinobiini Sahlberg, 1876
Genus Prajna gen. nov.
Type species: Prajna tianmiaoae sp. nov., by monotypy.
Etymology
”, feminine sin~a
The genus name is a Sanskrit word “
” (“prajn
gular nominative), meaning “insight” or “wisdom”.
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antennomeres 4 to 10 with basal dish; maxillary palpi long, with
slender article 3 and subulate article 4. Pronotum tri-sulcate. Elytral
epipleural ridge and lateral groove present. Procoxal ﬁssure present
and open. Tarsi 3-segmented, with basal two compressed, with
lobes on tarsomere 2. Abdominal segments IIeVI with two laterosternites on each side; tergites without basolateral ridges; sternite
II fully sclerotized, sternite IX present and with nipple-like stylus in
female.
Prajna tianmiaoae sp. nov.,
(Figs. 1e4)
Etymology
The species is named after the new born baby, Tian-Miao Cai, the
daughter of the second author (C.-Y. Cai).
Material. Holotype, NIGP164467, female. The fossil beetle is a
completely preserved adult. The type specimen is deposited in the
Nanjing Institute of Geology and Palaeontology, CAS, Nanjing,
China.
Occurrence. Lowermost Upper Cretaceous (ca. 99 Ma) amber from
the village of Tanai, Hukawng Valley, northern Myanmar.
Diagnosis. As for genus (vide supra).
Measurements
Body length ¼ 2.25 mm; head length ¼ 0.28* mm; head
width ¼ 0.35* mm (including eyes); pronotal length ¼ 0.33* mm,
pronotal width ¼ 0.37* mm; elytral length ¼ 0.53 mm; elytral
width ¼ 0.16 mm (right elytron). The asterisk (*) indicates the
measure may be inaccurate because of the attitude of the body or
the distortion caused by interface refraction.
Description. Female. Body (Fig. 1) slender and ﬂattened; deep brown
and generally pubescent.

Fig. 2. Reconstructed line drawing of the forebody of Prajna tianmiaoae, characters
shown according to the inference from Figs. 3e4.

Diagnosis
Body small, slender, moderately ﬂattened, and generally pubescent.
Head with broad and longitudinal depressions at inner side of
supra-antennal ridges; epistomal suture complete; gular sutures
mostly fused; eye small, protruding, and coarsely faceted;

Head (Figs. 2; 3A, B) relatively small, wider than long, widest
at eyes. Disc densely pubescent. Clypeus (Figs. 2; 3C) surface
pubescent, with anterior margin truncate; epistomal suture
straight, mostly transverse and curved anteriorly terminally.
Antennal insertions concealed under elevated supra-antennal
ridges (Figs. 2; 3A; 4A, B); broad and longitudinal depression
present at inner side of each supra-antennal ridge, running posteriorly to vertex (Figs. 2; 3A). Vertex ﬂat, slightly depressed in
centre, posterior part well delimited from neck (Figs. 2; 3A). Eye
(Figs. 2; 3A, B) small, with coarse facets, shorter than temple.
Temple (Figs. 2; 3A) dilated. Neck well deﬁned by constriction
behind temples; occipital suture present (Figs. 2; 3A). Hypostomal sutures (in terminology of Naomi (1987a, 1987b)) T-shaped and fused from mesial portion (Fig. 3B). Gular sutures
(Fig. 3B) mostly fused and divergent near posterior margin of
neck. Antenna (Figs. 1; 4A) longer than head and pronotum
combined; antennomeres 1e3 slender (1 longest, 2 and 3 s
longest and equal in length respectively), antennomeres 4e10 of
same length as width, gradually broadened, with basal dish;
apical antennomere (11) bullet-shaped, nearly as long as two
preceding ones. Labrum (Fig. 3C) setose, anterior margin not
visible. Mandible (Figs. 3B; 4A) short, pointed and bifurcate at
apex. Maxillary palpus (Figs. 2; 4A, B) slender, palpomere 3
slightly wider than 2, palpomere 4 subulate and evenly narrowed
to tip, shorter and narrower than 3.
Pronotum (Figs. 2; 3D; 4B) wider than head, widest at anterior
1/3; with deep mid-longitudinal sulcus, oval foveae at sides of
mid-longitudinal sulcus and behind middle of anterior margin;
paramesial sulci long and curved, broader than mid-longitudinal
sulcus; paralateral depressions shallow; anterolateral and
posterolateral angles not pronounced; ﬁne marginal bead around
lateral and posterior margins. Scutellum (Figs. 2; 3E) impressed in
posterior half, with arch-shaped transverse ridge in middle,
anterior to which lies ﬁne spindle-shaped longitudinal
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Fig. 3. Details of holotype (NIGP164467) under normal reﬂected light. A, head in dorsolateral view; B, head in ventrolateral view; C, clypeus; D, pronotum in dorsolateral view; E,
right elytron; F, thorax in ventral view; G, sternites IIeIV; H, sternite IX in ventrolateral view. Arrows indicate: 1, depressions at inner side of supra-antennal ridges; 2, shallow
depression on vertex; 3, gular suture; 4, hypostomal sutures; 5, fused posterior tentorial pit; 6, epistomal suture; 7, clypeus; 8, clypeal anterior margin; 9, mid-longitudinal
sulcus; 10, paramesial sulcus; 11, fovea between mid-longitudinal and paramesial sulci; 12, paralateral depression; 13, scutellar impression; 14, arch-shaped transverse ridge;
15, spindle-shaped impression; 16, elytral lateral groove; 17, elytral epipleural ridge; 18, prosternum; 19, procoxal ﬁssure; 20, procoxa; 21, mesocoxa; 22, metacoxa; 23, sternite II;
24, sternite III; 25e27, sternite IX (25, valvifer (or hemisternite); 26, coxite; 27, nipple-like stylus); 28, opening of abdominal gland (left). Scale bars: A, B, D, E, F ¼ 0.2 mm; C, G,
H ¼ 0.1 mm.

impression. Elytra (Figs. 2; 3E; 4C) elongate, sub-parallel; anterolateral angle nearly rectangular, sutural angle narrowly rounded,
with shallow groove laterally; apical margin truncate and slightly
oblique; epipleural ridge present. Prosternum (Fig. 3F) transverse,
procoxae contiguous, partly separated by prosternal process,
procoxal ﬁssure open. Mesocoxae (Fig. 3F) closely inserted, mesoventral and metaventral processes not visible; metacoxae

contiguous (Fig. 3F). Hind wing (Fig. 1A, C) fully developed, with
veins reduced and fringed margin. Legs slender; tibia bearing
pubescence but no spines (Fig. 4B, D); tarsi (Fig. 4D) 3-segmented,
tarsomeres 1 and 2 short, highly compressed, and setose on
ventral side, modiﬁed setae forming “tarsal lobes” on tarsomere 2;
tarsomere 3 elongated. Pretarsal claws simple, without seta
(Fig. 4B, D).
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Fig. 4. Details of holotype (NIGP164467), under green ﬂuorescence. A, head and antennae in ventrolateral view; B, forebody in dorsolateral view; C, right elytron; D, hind leg,
showing meso- and metatarsi; E, abdominal terminalia in ventral view, showing sternite IX. Scale bars: 0.2 mm. (For interpretation of the references to colour in this ﬁgure legend,
the reader is referred to the web version of this article.)

Abdomen (Fig. 1) with incurved sides, constricted at segment II,
widest at posterior margin of segment V and gradually narrowing
to X; II to VI with two laterosternites and VII with one at each side.
Tergites without basolateral ridges, II to VI with fringed posterior
margin, VII with membranous posterior margin. Sternite IX (female
genital appendages; Figs. 3H; 4E) separated right and left, 3
segmented, with setose coxites and setose and nipple-like styli.
Male unknown.
4. Discussion
The new fossil described here is unambiguously placed in the
extant rove beetle subfamily Oxytelinae on the morphological basis
of the fully-developed abdominal sternite II (Fig. 3G), presence of
openings of abdominal glands on sternite IX (Fig. 3H), and its
general habitus (compared with oxyteline representatives shown
in Fig. 5).
The discovery of the new genus provides a new insight into the
relationship between Thinobiini and Oxytelini. Three phylogenetic

studies hitherto have been performed to investigate the systematic
relationship among the genera of Oxytelinae (Herman, 1970;
Gildenkov, 2003; Makranczy, 2006). In Herman (1970), they were
three distantly separate. In fact, the “Thinobiini” at that time was
two genus-groups, Carpelimus-group and Thinobius-group, under
the “Corprophilini”. Gildenkov (2003) and Makranczy (2006) both
considered them as sibling groups. Makranczy (2006) even combined them into a broad “Oxytelini” tribe and reused the term
“genus group” instead of “subtribe”. Gildenkov (2003) separated
the (ThinobiiniþOxytelini) from Mandini by the narrowed rather
than stout maxillary palpus 4 (synapomorphy) and divided Oxytelini from Thinobiini by the separation of mesocoxae (synapomorphy). Makranczy (2006)'s “Oxytelini” had ﬁve shared
characters, but only one is visible in Prajna: the presence of lobes on
the ventral side of penultimate tarsomere, which was marked as a
“homoplasious character” by the author but should be an apomorphy, for it was present and only present among all the members
of the “Oxytelini” clade (embracing the current Oxytelini and Thinobiini). We placed Prajna in the tribe Thinobiini, because it has (1)
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Fig. 5. Habitus of extant representatives of Oxytelini (AeD) and the Carpelimus-group of Thinobiini (EeF). A, B, Oxytelus poecilopterus (A: _, B: \); C, D, Anotylus rugosus (C: _, D: \);
E, Carpelimus sp. (\); F, Thinodromus sp. (\); G, Ochthephilus sericius (_); H, Xerophygus pallipes (\). Scale bars: 1.0 mm [A, B from Lü and Zhou (2015b)].

gular mostly fused sutures, (2) a distinctly delimited and constricted neck, (3) subulate maxillary palpi 4, (4) sternite IX in females with setose stylus (absent in Oxytelini, present or absent in
Thinobiini), (5) closely situated mesocoxae, (6) spineless tibiae
(relative to the tibial spines in Oxytelus Gravenhorst), (7) 3-3-3
tarsal formula with strongly compressed tarsomeres 1 and 2 and
lobed tarsomere 2 (cf. Herman (1970): Figs. 56; 58 and Makranczy
(2013): Figs. 19; 20), and (8) typical Thinobiini-like pubescence

(Fig. 5EeH), among which (3) and (5) agree with the synapomorphy of Thinobiini of Gildenkov (2003) and (6) and (7) with the
common characters of the clade of Carpelimus- and Thinobiusgroups (composing most of the current Thinobiini) of Makranczy
(2006). Nonetheless, the new genus differs from Thinobius Kiesenwetter, Crassodemus Herman, and Trogactus Sharp, which have
2-2-2, 4-4-4, and 5-5-5 tarsi respectively, by the 3-segmented tarsi.
The female of the new genus has sternite IX with complete three
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Table 1
List of fossil Oxytelinae of the world before the present study (J: Jurassic; K: Cretaceous; Pg: Paleogene; Ng: Neogene; Q: Quaternary; y, extinct genus).
Species

Age (Ma)

Period-Age

Locality

Bledius adamus Scudder, 1878
Bledius faecorum Scudder, 1900
Bledius glaciatus Scudder, 1890
Bledius morsei Scudder, 1900
Bledius osborni Scudder, 1900
Bledius primitiarum Scudder, 1900
Bledius soli Scudder, 1900
Bledius speciosus Heer, 1862
Deleaster grandiceps Wickham, 1912
y
Dolichoxenus newtoni Engel and Chatzimanolis, 2009
y
Megalymma gigantea Tikhomirova, 1980
y
Megalymma rohdendorﬁ Tikhomirova, 1980
y
Mesocoprophilus clavatus Cai and Huang, 2013
y
Mesoxytelus mandibularis Tikhomirova, 1968
y
Mesoxytelus parvus Tikhomirova, 1968
y
Morda mora Ryvkin, 1990
€rster, 1891
Oxytelus ominosus Fo
€ rster, 1891
¼ Oxytelus levis Fo
Oxytelus pristinus Scudder, 1876
Oxytelus proavus Heer, 1862
Oxytelus subapterus Wickham, 1913
Platystethus archetypus Scudder, 1900
Platystethus carcareus Scudder, 1900
y
Pliosyntomium schmidti Korge, 1967
y
Protodeleaster glaber Cai et al., 2013a
y
Pseudanotylus archaicus (Yue et al., 2012)
y
Sinoxytelus breviventer Yue et al., 2010
y
Sinoxytelus euglypheus Yue et al., 2010
y
Sinoxytelus longisetosus Yue et al., 2010
y
Sinoxytelus transbaicalicus Cai et al., 2013b
y
Turgaphloeus pubescens Ryvkin, 1990

45e53 (Smith et al., 2008)
45e53
2.6e0
~34 (Evanoff et al., 2001)
~34
~34
~34
7.2e5.3
~34
20.4e16
139.8e132.9
139.8e132.9
~125
157.3e152.1
157.3e152.1
145.0e66.0
33.9e28.4

Pg (Eocene)
Pg (Eocene)
Q
Pg (Eocene)
Pg (Eocene)
Pg (Eocene)
Pg (Eocene)
Ng-Messinian
Pg
Ng-Burdigalian
K-Valanginian
K-Valanginian
K-Aptian
J-Kimmeridgian
J-Kimmeridgian
K
Pg

Green River, USA
Green River, USA
Scarboro, Canada
Florissant, USA
Florissant, USA
Florissant, USA
Florissant, USA
€
Oningen,
Germany
Florissant, USA
Dominican Republic (amber)
Manlay, Mongolia
Manlay, Mongolia
Chaomidian, China
Karatau-Mikhailovka
Karatau-Mikhailovka
Chita, Russia
Brunstatt, France

50.3e46.2
7.2e5.3
~34
~34
~34
23.0e2.6
~125
~125
~125
~125
~125
145.0e66.0
125.0e113.0

Pg
Ng-Messinian
Pg
Pg
Pg
Ng
K-Aptian
K-Aptian
K-Aptian
K-Aptian
K-Aptian
K
K-Aptian

Chagrin valley, USA
Oeningen, Germany
Florissant, USA
Florissant, USA
Florissant, USA
Willershausen, Germany
Chaomidian, China
Chaomidian, China
Chaomidian, China
Chaomidian, China
Chaomidian, China
Urey, Russia
Turga, Russia

segments (valvifer/hemisternite, coxite, and stylus), which is absent in Carpelimus Leach and Thinodromus Kraatz but present in
Ochthephilus Mulsant and Rey. Otherwise, the new genus is
remarkable for the three sulci on the pronotum and its maxillary
palpi with relatively slender palpomere 3 and subulate palpomere
4. The maxillary palpomere 4, which was deﬁned in Gildenkov
(2003) as a binary trait but indeed varies in more types (cf.
Herman, 1970; Makranczy, 2006), however, is neither acicular like
in Carpelimus, Thinodromus or Xerophygus Kraatz nor that subulate
with a broad base like Ochthephilus, without any asymmetrical
enlargement observed at base. The palpomere 3 is much more
prominent than that in all the four genera (Fig. 5EeH; cf.
Makranczy (2013, 2014a, 2014b)). In fact, these character states are
all typical of Oxytelus or Anotylus Thomson (Herman, 1970; Lü and
Zhou, 2012). The shape of the clypeal anterior margin (with two
teeth and emarginate in between) is common in Oxytelus and Platystethus Mannerheim (cf. Lü and Zhou (2012, 2015a, 2015b)).
Prajna even retains a few characters that are found in more basal
genera, e.g. the depressions on the head of Deleaster Erichson or
Corprophilus Latreille (Herman, 1970; Cuccodoro and Makranczy,
2013), the complete epistomal suture and open procoxal ﬁssure
in Deleaster, Bledius Leach (some species have closed procoxal ﬁssures), and Eppelsheimius Bernhauer (Herman, 1970, 1983, 1986),
which are typical “primary” (plesiomorphic) characters (Herman,
1970) and are absent or reduced in most Oxytelini and Thinobiini.
Although the phylogenies of both Gildenkov (2003) and Makranczy
(2006) supposed that Oxytelini (or Oxytelus-group) and Thinobiini
(or Carpelimus- and Thinobius-groups) should be two deﬁnite sibling clades, our ﬁndings based on the new genus suggested that
they are closely related but may not be so deﬁnitely separated. In
addition, the facts that Crassodemus, Thinobius and Trogactus bear a
complete epistomal suture (Herman, 1968, 1970; Makranczy, 2006,
2014c), that none of Carpelimus, Thinodromus, Oxytelus, Anotylus, or

Platystethus has stylus-bearing sternite IX, and that Oxytelus, Anotylus and Thinobius have basolateral ridges (absent in Prajna) on
abdominal tergites II(III) to VII (Herman, 1970; Lü and Zhou, 2012;
Makranczy, 2014c) also conﬂict with the monophyly of Oxytelini
and Thinobiini, at least in their current sense. Given that the
members of Thinobiini process more plesiomorphic characters that
are present in the basal genera, we suppose that they should be at
base and the Oxytelini genera be possibly derivative. The fossil
genus Prajna thereby ought to be one of the intermediate branches,
presumably.
The fossil taxa which bear missing characters or combinations of
characters are important to assess trait evolution and to test the
phylogenetic hypotheses based on only extant taxa. They per se can
also be used in phylogenetic analyses (e.g. Solodovnikov et al.,
2013). However, none of the three phylogenetic studies on Oxytelinae included fossils into taxa lists, probably because of the difﬁculty in extracting characteristic data from impressions or ambers
or because of the scarcity of well-preserved and easily accessed
fossil material or informative documentary material (actually a
quarter of all the oxyteline fossils were published in the recent
decade, see Table 1). As more new taxa, especially extinct, are found
and more data become available these years, this issue will be
recognized better and a more accurate and ﬁrm tribal classiﬁcation
can be expected in Oxytelinae.
5. Conclusions
By assessing the characters of the fossil in Burmese amber, we
conclude that it represents a new genus and species of Oxytelinae.
We place the new genus Prajna in the tribe Thinobiini. In addition,
we ﬁnd this genus also bears many key characters of the tribe
Oxytelini, which, thereby, provides a signiﬁcant implication for the
close relatedness between the tribes Thinobiini and Oxytelini. And
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we also suppose that these two tribes may not be monophyletic
groups as shown in previous phylogenies.
Acknowledgements
We thank Dr. Gy. Makranczy (Budapest, Hungary) for the
inspirational suggestions on the delimitation among genera and
characteristics of Thinobiini and Dr. Ed A. Jarzembowski (Nanjing,
China) for his help with English editing. Two anonymous reviewers
reviewed earlier versions of this manuscript and provided a lot of
constructive suggestions, for which we are very grateful. L. Lü was
supported by the National Natural Science Foundation of China
(NSFC-31501883); C.-Y. Cai and D.-Y. Huang were supported by the
Strategic Priority Research Program of the Chinese Academy of
Sciences (XDB18030501), the Ministry of Science and Technology
(2016YFC0600406), the National Natural Science Foundation of
China (41602009, 91514302), and the National Natural Science
Foundation of Jiangsu Province (BK20161091).
References
Bernhauer, M., Schubert, K., 1911. Staphylinidae II (Pars 29). In: Junk, W.,
Schenkling, S. (Eds.), Coleopterorum Catalogus. W. Junk, Berlin, pp. 87e190.
Blackwelder, R.E., 1942. Notes on the classiﬁcation of the staphylinid beetles of the
groups Lispini and Osoriinae. Proceedings of the United States National
Museum 92, 75e90.
Blackwelder, R.E., 1943. Monograph of the West Indian beetles of the family
Staphylinidae. United States National Museum Bulletin 182 ieviii, 1e658.
Bouchard, P., Bousquet, Y., Davies, A., Alonso-Zarazaga, M., Lawrence, J., Lyal, C.,
Newton, A., Reid, C., Schmitt, M., Slipinski, A., Smith, A., 2011. Family-group
names in Coleoptera (Insecta). ZooKeys 88, 1e972. http://dx.doi.org/10.3897/
zookeys.88.807.
Cai, C.-Y., Huang, D.-Y., 2013. Mesocoprophilus clavatus, a new oxyteline rove beetle
(Coleoptera: Staphylinidae) from the Early Cretaceous of China. Insect Systematics & Evolution 44, 213e220. http://dx.doi.org/10.1163/1876312X44022100.
Cai, C.-Y., Thayer, M.K., Huang, D.-Y., Wang, X.-D., Newton, A.F., 2013a. A basal
oxyteline rove beetle (Coleoptera: Staphylinidae) from the Early Cretaceous of
China: oldest record for the tribe Euphaniini. Comptes Rendus Palevol 12,
159e163. http://dx.doi.org/10.1016/j.crpv.2013.02.002.
Cai, C.-Y., Yan, E.V., Vasilenko, D.V., 2013b. First record of Sinoxytelus (Coleoptera:
Staphylinidae) from the Urey locality of Transbaikalia, Russia, with discussion
on its systematic position. Cretaceous Research 41, 237e241. http://dx.doi.org/
10.1016/j.cretres.2012.12.006.
Cameron, M., 1930. The fauna of British India including Ceylon and Burma. In:
Coleoptera. Staphylinidae, vol. I. Taylor and Francis, London.
Cruickshank, R.D., Ko, K., 2003. Geology of an amber locality in the Hukawng Valley,
Northern Myanmar. Journal of Asian Earth Science 21, 441e455. http://
dx.doi.org/10.1016/S1367-9120(02)00044-5.
Cuccodoro, G., Makranczy, Gy., 2013. Review of the Afrotropical species of Deleaster
Erichson, 1839 (Coleoptera, Staphylinidae, Oxytelinae). Revue Suisse de Zoologie 120, 537e547.
Engel, M.S., Chatzimanolis, S., 2009. An oxyteline rove beetle in Dominican amber
with possible African afﬁnities (Coleoptera: Staphylinidae: Oxytelinae). Annals
of Carnegie Museum 77, 425e429. http://dx.doi.org/10.2992/0097-446377.4.425.
Erichson, W.F., 1840. Genera et Species Staphylinorum Insectorum Coleopterorum
Familiae. F. H. Morin, Berlin.
Evanoff, E., Mcintosh, W.C., Murphey, P.C., 2001. Stratigraphic summary and
40
Ar/39Ar geochronology of the Florissant formation, Colorado. Proceedings of
the Denver Museum of Nature & Science Series 4 1e16.
Fleming, J., 1821. Insecta. In: Supplement to the Fourth, Fifth, and Sixth Editions of
the Encyclopedia Britannica, with Preliminary Dissertations on the History of
the Sciences. Archibald Constable and Company, Edinburgh, pp. 41e56.
€rster, B., 1891. Die Insekten des “Plattigen Steinmergels” von Brunstatt. AbhandFo
lungen Zur Geologischen Specialkarte Von Elsass-Lothrinngen 3, 333e594.
Gildenkov, M.Y., 2003. A new system of subfamily Oxytelinae (Coleoptera: Staphylinidae). Kharkov Entomological Society Gazette 10, 32e38.
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, 1e71. http://dx.doi.org/
10.1206/0003-0082(2002)361<0001:FCAFMB>2.0.CO;2.
€
Heer, O., 1862. Beitr€
age zur Insektenfauna Oningens.
Erben Loosjes, Harlem.
Herman, L.H., 1968. A new genus and new species of the Oxytelinae from Brazil
(Coleoptera, Staphylinidae). American Museum Novitates 2336, 1e8.
Herman, L.H., 1970. Phylogeny and reclassiﬁcation of the genera of the rove-beetle
subfamily Oxytelinae of the world (Coleoptera, Staphylinidae). Bulletin of the
American Museum of Natural History 142, 345e454.

Herman, L.H., 1983. Eppelsheimius: revision, distribution, sister group relationship
(Staphylinidae, Oxytelinae). American Museum Novitates 2764, 1e18.
Herman, L.H., 1986. Revision of Bledius. Part 4. Classiﬁcation of species groups,
phylogeny, natural history, and catalogue (Coleoptera, Staphylinidae, Oxytelinae). Bulletin of the American Museum of Natural History 184, 1e368.
Herman, L.H., 2001. Catalog of the Staphylinidae (Insecta, Coleoptera): 1758 to the
end of the second millennium. vol. 3, Oxyteline group. Bulletin of the American
Museum of Natural History 265, 1067e1806.
Khachikov, E.A., 2012. To the knowledge of taxonomy of the subfamily Oxytelinae
Fleming, 1821 (Coleoptera: Staphylinidae) [К познанию таксономии подсемейства
Oxytelinae Fleming, 1821 (Coleoptera: Staphylinidae)]. Caucasian Entomological
Bulletin [Кавказский Энтомологический Бюллетень] 8, 213e231.
Korge, H., 1967. Ein fossiler Staphylinide aus dem plioz€
anen Ton von Willershausen
im westlichen Harzvorland. Beitraege zum Naturhistorischen Gesellschaft zu
Hannover 111, 109e111.
 ne
rale et Particulie
re, des Crustace
s et des
Latreille, P.A., 1802. Histoire Naturelle, Ge
Insectes. F. Dufart, Paris.
, C. von, 1758. Systema naturae per regna tria naturae, secundum classes,
Linne
ordines, genera, species, cum characteribus, differentiis, synonymis, locis,
Decima. Laurentii Salvii, Holmiae.
€ bl, I., Lo
€ bl, D., 2015. Catalogue of Palaearctic Coleoptera. In: Hydrophiloidea e
Lo
Staphylinoidea, Revised and Updated Edition, vol. 2. Koninklijke Brill NV,
Leiden.
€ bl, I., Smetana, A., 2004. Catalogue of Palaearctic Coleoptera. In: Hydrophiloidea e
Lo
Histeroidea e Staphylinoidea, vol. 2. Apollo Books, Stenstrup (Denmark).
Lü, L., Zhou, H.-Z., 2015a. Review of the genus Platystethus Mannerheim (Coleoptera: Staphylinidae: Oxytelinae) in China. Zootaxa 3915, 151e205. http://
dx.doi.org/10.11646/zootaxa.3915.2.1.
Lü, L., Zhou, H.-Z., 2015b. Revision of the genus Oxytelus Gravenhorst (Staphylinidae: Oxytelinae) in Southeast Asia. Zootaxa 3992, 1e94. http://dx.doi.org/
10.11646/zootaxa.3992.1.1.
Lü, L., Zhou, H.-Z., 2012. Taxonomy of the genus Oxytelus Gravenhorst (Coleoptera:
Staphylinidae: Oxytelinae) from China. Zootaxa 3576, 1e63.
Makranczy, Gy., 2006. Systematics and phylogenetic relationships of the genera in
the Carpelimus group (Coleoptera: Staphylinidae: Oxytelinae). Annales
Historico-Naturales Musei Nationalis Hungarici 98, 29e119.
Makranczy, Gy., 2013. Review of the southern African species of Thinodromus
(Coleoptera: Staphylinidae: Oxytelinae). Acta Entomologica Musei Nationalis
Pragae 53, 177e208.
Makranczy, Gy., 2014a. Revision of the genus Ochthephilus Mulsant & Rey, 1856
(Coleoptera: Staphylinidae, Oxytelinae). Revue Suisse de Zoologie 121,
457e694.
Makranczy, Gy., 2014b. Review of the Thinodromus circulus species group (Coleoptera: Staphylinidae: Oxytelinae). Acta Entomologica Musei Nationalis Pragae 54,
539e554.
Makranczy, Gy., 2014c. The Far Eastern species of Thinobius Kiesenwetter, 1844
(Coleoptera: Staphylinidae, Oxytelinae) lacking female modiﬁed genital
appendage. Revue Suisse de Zoologie 121, 319e347.
Naomi, S.-I., 1987a. Comparative morphology of the Staphylinidae and the allied
groups (Coleoptera, Staphylinoidea) I. Introduction, head structures, eyes and
ocelli. Kontyu 55, 450e458.
Naomi, S.-I., 1987b. Comparative morphology of the Staphylinidae and the allied
groups (Coleoptera, Staphylinoidea) II. Cranial structure and tentorium. Kontyu
55, 666e675.
Newton, A.F.J., Thayer, M.K., 1992. Current classiﬁcation and family-group names in
Staphyliniformia Coleoptera. Fieldiana Zoology (New Series) 67, 1e92.
Ryvkin, A.B., 1990. Family Staphylinidae Latreille, 1802. In: Rasnitsyn, A.P. (Ed.), Late
Mesozoic Insects of Eastern Transbaikalia. Trudy Paleontologicheskogo Instituta
Akademii Nauk SSSR, Moskva, pp. 52e66.
Sahlberg, J., 1876. Enumeratio coleopterorum brachelytrorum Fenniae. Systematisk
€rteckning o
€ fver de inom Finlands naturalhistoriska område hittills funna
fo
Coleoptera Brachelytra. I. Staphylinidae. Acta Societatis pro Fauna et Flora
Fennica 1 (1875e77), 1e248.
Scheerpeltz, O., 1933. Staphylinidae VII (Pars 129). In: Junk, W., Schenkling, S. (Eds.),
Coleopterorum Catalogus. W. Junk, Berlin, pp. 989e1500.
Scudder, S.H., 1876. Fossil Coleoptera from the Rocky Mountain Tertiaries. Bulletin of
the United States Geological and Geographical Survey of the Territories II,
77e87.
Scudder, S.H., 1878. The fossil insects of the Green River Shales. Bulletin of the
United States Geological and Geographical Survey of the Territories IV,
747e776.
Sharp, D.S., 1887. Staphylinidae. In: Biologia Centrali-Americana. Insecta. Coleoptera. Taylor & Francis, London, pp. 673e824.
Scudder, S.H., 1890. The Tertiary insects of North America. Report of the United
States Geological Survey of the Territories XIII, 1e734.
Scudder, S.H., 1900. Adephagous and clavicorn Coleoptera from the tertiary deposits
at Florissant, Colorado with descriptions of a few other forms and a systematic
list of the non-rhynchophorous tertiary Coleoptera of North America. Monographs of the United States Geological Survey. Government Printing Ofﬁce,
Washington.
Smith, M.E., Carroll, A.R., Singer, B.S., 2008. Synoptic reconstruction of a major
ancient lake system: Eocene Green River Formation, western United States. GSA
Bulletin 120, 54e84. http://dx.doi.org/10.1130/B26073.1.
Solodovnikov, A., Yue, Y., Tarasov, S., Ren, D., 2013. Extinct and extant rove beetles
meet in the matrix: Early Cretaceous fossils shed light on the evolution of a

L. Lü et al. / Cretaceous Research 69 (2017) 169e177
hyperdiverse insect lineage (Coleoptera: Staphylinidae: Staphylininae). Cladistics 29, 360e403. http://dx.doi.org/10.1111/j.1096-0031.2012.00433.x.
Thayer, M.K., 2005. Staphylinidae Latreille, 1802. In: Beutel, R.G., Leschen, R.A.B.
(Eds.), Coleoptera, Beetles, Morphology and Systematics (Archostemata, Adephaga, Myxophaga, Polyphaga Partim), Handbuch Der Zoologie/Handbook of
Zoology. Band/Vol. IV: Arthropoda: Insecta (Kristensen, N.P, Beutel, R.G., Eds.).
Teilband/Part 38, vol. 1. Walter de Gruyter, Berlin and New York, pp. 296e344.
Tikhomirova, A.L., 1968. Zhuki-staﬁlinidy Yuri Karatau [Rove beetles from the
Jurassic of Karatau]. In: Rodendorf, B.B. (Ed.), Yurskie Nasekomye Karatau
[Jurassic Insects of Karatau]. Akademia Nauk SSSR, Otdelenie obshej biologii/
Izdatelstvo Nauka, Moscow, pp. 139e154.
Tikhomirova, A.L., 1980. Rannemelovye zhuki-staﬁlinidy iz mestonachozhdeniia
Manlai [The lower Cretaceous Staphylinids at the Manlay locality]. In:
Kalugina, N.S. (Ed.), Rannemelovoe Ozero Manlai. Trudy, Sovmestmaia Sovetsko-Mongol'skaia Paleontologicheskaia Ekspeditsiia [Early Cretaceous Lake

177

ManlaydThe Joint Soviet-Mongolian Paleontological Expedition]. Izdatel’stvo
Nauka, Moskva, pp. 57e58.
Wickham, H.F., 1912. A report on some recent collections of fossil Coleoptera from
the Miocene shales of Florissant. Bulletin from the Laborateries of Natural
History State University Iowa 6, 3e38.
Wickham, H.F., 1913. Fossil Coleoptera from the Wilson ranch near Florissant, Colorado. Iowa City University. Iowa Bulletin. Bulletin from the Laborateries of
Natural History State University Iowa 6, 3e29.
Yue, Y.-L., Zhao, Y.-Y., Ren, D., 2010. Three new Mesozoic Staphylinids (Coleoptera)
from Liaoning, China. Cretaceous Research 31, 61e70. http://dx.doi.org/10.1016/
j.cretres.2009.09.005.
Yue, Y.-L., Makranczy, Gy., Ren, D., 2012. A Mesozoic species of Anotylus (Coleoptera,
Staphylinidae, Oxytelinae) from Liaoning, China, with the earliest evidence of
sexual dimorphism in rove beetles. Journal of Paleontology 86, 508e512. http://
dx.doi.org/10.1666/11-032.1.

