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New fossil genus and species of carrion beetle (Coleoptera, Silphidae) from 
the Lower Cretaceous Jinju Formation, South Korea 

Jae-Cheon Sohn *, Gi Soo Nam 
Department of Science Education, Gongju National University of Education, Gongju, Chungnam, Republic of Korea   

A R T I C L E  I N F O   

Keywords: 
coleoptera 
Jinju Formation 
Mesozoic 
Nicrophorinae 
Silphidae 

A B S T R A C T   

A new fossil genus of Silphidae, Cretosaja gen. nov., is described, based on a new fossil species, Cretosaja jinjuensis 
sp. nov. from the Lower Cretaceous Jinju Formation in South Korea. The association of Cretosaja with Nicro
phorinae is discussed on the basis of morphological evidence. Diagnostic differences of the fossil and extant 
genera of Nicrophorinae are provided. Primitive characteristics presented in Mesozoic silphids are discussed.   

Introduction 

Silphidae, commonly known as carrion beetles, are an iconic insect 
group that recycles organic matter in terrestrial ecosystems (Peck, 1990; 
Wolf and Gibbs, 2004; Jakubec and Ruzicka, 2015). The larvae of sil
phids are primarily necrophagous, but a few species are detritivorous, 
predatory, or even phytophagous. Ikeda et al. (2008) suggested that the 
ancestors of Silphidae were necrophagous, and the other feeding modes 
in the lineage were derived from them. 

The monophyly of Silphidae as currently defined, has been well 
supported in previous morphological (e.g., Lawrence and Newton, 1982; 
Grebennikov and Newton, 2012) and molecular studies (e.g., Dobler and 
Müller, 2000; McKenna et al., 2015). On the other hand, there is 
increasing evidence showing that Silphidae are paraphyletic to the 
mega-diverse Staphylinidae (e.g., Hansen, 1997; McKenna et al., 2015). 
The systematic status of Silphidae within Staphyliformia may require 
further attention. The members of Silphidae exhibit two synapomor
phies (Grebennikov and Newton, 2012): the larval head almost as wide 
as the prothorax and the proximal antennomere in the adult antenna 
different from other antennomeres in the club section, lacking most of 
the pubescence. The division of silphids into two well-defined sub
families, Silphinae and Nicrophorinae, has been broadly accepted by 
researchers (Newton, 1991; also see a review by Sikes, 2005). 

Nicrophorines share two apomorphies: the presence of a transverse 
frontoclypeal suture and the paired stridulatory files on the tergite V 
(Sikes, 2005; Cai et al., 2014). The extant Nicrophorinae comprise 72 

species in three genera (Sikes et al., 2002, 2008). These beetles are 
distributed mostly in the temperate Northern Hemisphere. Sikes (2008) 
suggested that Nicrophorinae are less tolerant to warmer climates than 
Silphinae. The elaborate social behaviors of Nicrophorinae, notably 
Nicrophorus, have been studied extensively (Eggert and Müller, 1997). 

The fossil record of Nicrophorinae is poor and consist of six fossils 
and subfossils (Miller and Peck, 1979; Sikes et al., 2002). Cai et al. 
(2014) reported eleven fossils of Nicrophorinae from the Lower Creta
ceous Yixian Formation and the Mid-Cretaceous Burmese ambers, but 
they did not describe the specimens. The evidence suggests that Nec
rophorinae may have existed around the beginning of the Cretaceous 
period. In a recent molecular study (Toussaint and Condamine, 2016), 
the origin of Silphidae and Nicrophorus was estimated to be in the Early 
Jurassic period and the end of the Early Cretaceous period, respectively. 

The aims of this study are to describe a new genus and species of 
Nicrophorinae from the Lower Cretaceous Jinju Formation and to 
discuss the characteristics of the new fossil species regarding the 
Mesozoic and extant relatives. 

Materials and methods 

The specimen examined here was one of the fossils from the Jinju 
Formation located in the Jeongchon Section of Jinju City, Gyeong
sangnamdo Province, South Korea (35◦07′45′′N, 128◦06′02′′E). The age 
of this fossil stratum was estimated as the Early Cretaceous, conten
tiously ranging from Hauterivian to Albian (Chang, 1975; Lee et al., 
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2010). Detailed geological setting of the Jinju Formation can be found in 
Sohn et al. (2019). The fossil was discovered from an exposed outcrop 
comprising black shale. The rock fragment including the fossil was 
trimmed with a small hammer and further processed in the laboratory. 

The processed specimen was examined using a dissecting microscope 
(Leica EZ4) and as necessary photographed using a digital camera 
(Nikon D40) in an all-purpose light box in the Gongju National Uni
versity of Education or a photographing system comprising a Canon 
EOS-1 Dx digital camera with a 100 mm EF macro lens in the Depart
ment of Paleobiology, the United States National Museum of Natural 
History, Washington DC. The type specimen has been deposited in the 
Paleontology collection of the Gongju National University of Education, 
Gongju, South Korea (GNUE). 

We adopt Sikes (2005) for the classification system of Silphidae. 
Morphological terms and measurement definitions follow Lawrence 
et al. (2011) and Chang et al. (2007), respectively. 

Systematic accounts 

Order 

Family 
Subfamily 

Cretosaja gen. nov. 
Type species: Cretosaja jinjuensis sp. nov., by monotypy. 

Diagnoses. This genus is similar to the extant genus, Ptomascopus 
Kraatz, 1876 (3 spp.) in the weakly-capitated antennae, but differs 
from the latter in the arched anterior margin of the clypeus (trans
verse in Ptomascopus), the posteriorly converging frontal sutures, and 
the orbicular pronotum. Cretosaja is distinguished from an Oligocene 
fossil genus, Palaeosilpha Flach, 1890 (type species: Palaeosilpha 
fraasii Flach, 1890 [Calyux in France]) in having the orbicular pro
notum and the broadly-round outer-lateral margin of elytron. Cre
tosaja is similar to Nicrophorus Fabricius, 1775 (61 spp.: Sikes et al. 
2002) in the shape of the clypeus but differs from the latter in having 
the weakly-capitated antennae. Cretosaja also differs from a mono
basic genus, Eonecrophorus Kurosawa, 1985 (type species: Eonecro
phorus tenuicornis Kurosawa, 1985 [Nepal]) in having the apical four 
antennomeres overlapping each other (lax in Eonecrophorus). 

Fig. 1. Cretosaja jinjuensis gen. et sp. nov., holotype. A. whole body (scale bar = 5 mm); B. enlarged view of right antenna, corresponding the ‘a’ box in figure D 
(arrows = four segments of antennal club); C. tergite V, corresponding the ‘b’ box in figure D (arrows = stridulatory files); D–E. drawing and anatomical in
terpretations of figure A (D: dorsal elements, E: ventral elements). 
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Description. This genus is characterized by a combination of the 
following characters: the presence of i) the curved epicranial sulci 
(Fig. 1D); ii) the orbicular pronotum; iii) the broadly-round outer- 
lateral margins of the elytra; and iv) a pair of metacoxae separated 
from each other in distance (Fig. 1E). Interpretation of the last 
character may need caution, as it is possibly due to postmortem 
alteration during fossilization. 

Remarks. The association of Cretosaja with Silphidae is substantiated 
by the general habitus and the presence of the clubbed antennae, a 
large mesoscutellum, truncate elytra, and well-separated mesocoxae. 
Cai et al. (2014) used these characteristics to associate their speci
mens with Silphidae. Moreover, Cretosaja can be assigned to Nicro
phorinae by having two synapomorphies for the subfamily: the 
presence of a straight frontoclypeal suture and the stridulatory files 
on the tergite V. 

Etymology. The generic name is derived from a combination of the 
Latin ‘creta’, where the ‘Cretaceous’ stems from, and the Korean 
‘saja’, meaning “netherworld emissary.” 

Cretosaja jinjuensis sp. nov. (Fig. 1) 

Type. Holotype: GNUE-I-2013003. 

Preservation. The matrix of the specimen was a ca. 30 × 50 mm near- 
rectangular black-shale block with an oblique margin. The beetle 
specimen was located on approximately 2/3 of the long side of the 
block. Other than the beetle, there were fragments of culicid larvae 
and other debris together on the matrix. The beetle fossil showed 
near-perfect preservation for the head, thorax, and abdomen. Axil
lary structures, such as the mandible, maxillary palpus, antenna, and 
legs, were fragmented and partly preserved in the fossil specimen. 
The dorsal and ventral elements of the fossil body exhibited 
mismatch in some parts, possibly due to fossilization. 

Diagnoses. Same as generic diagnoses. 

Description. Head nearly triangular; frons and occiput slightly pro
truding; ridge present on lateral area of frons, near antennal socket; 
frons campanulate; frontal suture present, closely converging pos
teriorly; epicranial sulcus arched, not reaching frontoclypeal suture. 
Mandible stout, with ridged groove dorsally. Labrum emarginated 
medially. Clypeus narrowly-round apically; clypeal membrane fus
ciform, laterally closed by clypeus. Frontoclypeal suture transverse. 
Apical four segments of antenna (Fig. 1B) abruptly clubbed, over
lapping with each other. Socket of compound eye triangular in 
remaining, with transverse ridge medially. 

Thorax with pronotum orbicular, slightly concave anteriorly. Pro
notal epipleuron narrow. Procoxal cavity bi-arched, on anterior 2/5 of 
pronotal disc. Scutellum subtriangular. Elytron broadly-round out
erlaterally, truncate posteriorly, 2 times as long as metasternum, finely 
punctuate. Protibia with apical carina dorsally, longitudinal ridge 
laterally, and stiff-setae dorsally. Mesotibia with longitudinal ridge. 
Metatrochanter small; metafemur slightly broadened, as long as meta
tibia; metatibia of even width except basal 1/6, with stiff-setae dorsally 
on posterior 2/3. 

Abdomen broadly round laterally, widest on sternite IV; abdominal 
segment V–VIII exposed. Mesosternum small. Mesocoxal cavities open 
beyond posterior margin of mesoventrite. Metaventrite trapezoidal, 
convex posteromedially. Metacoxal cavities shallowly emarginated. 
Sternite II visible between metacoxae. Sternite IV concave poster
omedially. Sternite V with a pair of stridulatory files (Fig. 1C). Sternite 
VII broader than sternite VI, with stiff-setae along lateral margins. 
Sternite VIII broad, subtriangular. 

Measurements (in millimeters). Body length: 14; maximum body 
width: 6.1; head length: 1.8; maximum head width: 2.9; maximum 
pronotum length: 2.6; maximum pronotum width: 3.9; elytron 
length: 5.5; maximum elytron width 3; profemur length: 2; mesotibia 
length: 2.5; metafemur length 3; metatibia length 2.9. 

Etymology. This species is named after Jinju, the type locality. 

Remarks. Cretosaja jinjuensis is the first record of Silphidae from the 
Jinju Formation and the Cretaceous fossil strata in Korea. 

Discussion 

The silphid specimen from the Jinju Formation was similar to the 
fossils of Nicrophorinae from the Cretaceous Yixian Formation of 
Northeast China, which were illustrated by Cai et al. (2014). These 
Yixian silphids were associated with the extant genus Ptomascopus by the 
authors, despite the lack of detailed descriptions and proper generic 
assignments for them. The current silphid fossil clearly showed some 
differences from Ptomascopus, meriting a new genus. Some, if not all, of 
the Yixian Silphidae likely belong to Cretosaja as well. Cretosaja exhibits 
closer affinity with the Ptomascopus-lineage than with the Nicrophorus- 
lineage in terms of the shapes of the antennae and pronotum. 

Cai et al. (2014) proposed that the Ptomascopus-lineage was more 
primitive than the Nicrophorus-lineage in social behavior, but there was 
no phylogenetic assessment of the inter-relationships among the four 
genera of Nicrophorinae. Those two lineages may have coexisted in the 
Early Cretaceous period, given the fossil occurrence of Nicrophorus from 
the mid-Cretaceous Burmese amber (Cai et al., 2014). The shapes of the 
body and the antennae in Cretosaja and the Yixian silphids are similar to 
their Jurassic relatives from the Daohugou Formation, Inner Mongolia, 
China (Cai et al., 2014). This indicates a long stasis of Ptomascopus-like 
characteristics through the evolution of Nicrophorinae. All Mesozoic 
silphids exhibit truncate elytra. These characteristics are considered to 
be primitive in Staphyloidea (Lawrence and Newton, 1982). 

Cretosaja and some Cretaceous nicrophorines possess the stridulatory 
files on the fifth tergite (Fig. 1C). The same characteristic can be 
observed from the extant members of the subfamily producing sound for 
acoustic aposematism, courtship calling, or socialism in various degrees 
(Hall et al., 2013). This suggests that Cretosaja produced sound using the 
files and the elytra like the extant nicrophorines. Cai et al. (2014) sug
gested that the Cretaceous nicrophorines were scavengers of the car
casses of rodents and small birds. Traces of small vertebrates, such as 
small hopping mammals, avian theropods, lizards, and frogs, were 
discovered from the Jinju Formation (Kim et al., 2019). 

Conclusion 

A fossil specimen of Silphidae was found from the Early Cretaceous 
Jinju Formation, South Korea. This fossil was attributed to Nicrophor
inae, based on the presence of two synapomorphies for the subfamily, a 
straight frontoclypeal suture on the head and a pair of stridulatory files 
on the tergite V. Compared to the previously-known fossils in the family, 
this represents a new genus and species, Cretosaja jinjuensis gen. et sp. 
nov. Given the morphological affinities, Cretosaja and the Early Creta
ceous silphids from the Yixian Formation, China appear to belong to the 
same lineage. The lineage exhibits a closer affinity to Ptomascopus than 
to Nicrophorus in the shape of antennae. This suggests that Cretosaja and 
the Yixian nicrophorines may represent the primitive Ptomascopus- 
lineage. This finding buttresses the Early Cretaceous origin of sound 
production in the evolution of carrion beetles. 
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