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Abstract

A new species, Eostyloceros hezhengensis sp. nov., is established based on a skull with its cranial appendages collected
from the Late Miocene Liushu Formation of the Linxia Basin in Gansu Province, northwestern China. It is a large-sized
muntjak with a distinct longitudinal ridge along the lateral margin of the frontal bone that joins the antler pedicle. The
pedicle is short, cylindrical, robust, and extends posteriorly from the rear of the orbit. The anterior and posterior branches
arise from the burr and diverge at an angle of 30°. The posterior branch is relatively long, and its tip is strongly curved
posteriorly. The anterior branch is straight and situated anteromedially from the posterior branch. The posterior branch is
lateromedially compressed, and the anterior branch has a circular cross section. The morphological observation together
with a cladistic and a principal component analysis indicate that E. hezhengensis is more basal than any known species of
the genus Eostyloceros in having shorter pedicles, a lower position of the fork above the burr, more slender anterior
branches, and a small angle between the anterior and posterior branches. Its age is the middle Late Miocene, corresponding
to the late Bahean.
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Introduction

The Linxia Basin in Gansu, China is famous for its rich late Cenozoic mammalian fossils. During 1980s-1990s,
several new fossil mammals were studied and published, demonstrating the presence of not only a rich Late
Miocene Hipparion fauna, but also a typical Late Oligocene Dzungariotherium fauna in this basin (Qiu et al. 1987,
1988, 1990, 1991; Qiu & Xie 1998). Since 2000, more new species of the Late Oligocene Dzungariotherium fauna,
the Middle Miocene Platybelodon fauna, the Late Miocene Hipparion fauna, and the Early Pleistocene Equus
fauna have been described from the Linxia Basin, including rodents, lagomorphs, primates, carnivores,
proboscideans, perissodactyls and artiodactyls (Deng et al. 2013). The most fossiliferous part of the Linxia Basin
occurs throughout almost the whole Hezheng County, the western half of Guanghe County, the southern half of
Dongxiang County, Linxia City, and the eastern border area of Linxia and Jishishan counties, covering about 1300
km?. The localities in the Linxia Basin are notable for abundant, relatively complete, well-preserved, and
sometimes articulated bones of large mammals. In a recent geological survey for mammalian fossils, a complete
muntjak skull with its cranial appendages (appendage = partial frontal bone + pedicle + antler) was collected from
Gaojiashan in Guantangou Township, Hezheng County (Fig. 1).

Terminology and abbreviations Antlered and dental terms (Fig. 2) are according to Dong (2004, 2008), and
cranial terms are according to Sisson and Grossman (1953). IVPP V or V, specimen prefix of the Institute of
Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing, China. LX, IVPP’s fossil
locality number in the Linxia Basin. Nr, specimen prefix of the Birger Bohlin’s Qaidam collection.
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E. hezhengensis is basal among all known species of the genus Eostyloceros in having shorter pedicles, a lower
position of the fork above the burr, more slender anterior branches, and a small angle between the anterior and
posterior branches, which are consistent with its age (middle Late Miocene or late Bahean, Qiu et al. 2013), earlier
than E. propria (late Late Miocene), E. blainvillei (the late Late Miocene Baodean and the Early Pliocene
Gaozhuangian), E. pidoplitschkoi (Early Pliocene), E. maci (Early Pliocene), and E. longchuanensis (Early
Pleistocene). On the other hand, the deep furrows and high edges on the surface of the antler represent a derived
character in the family Cervidae.
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