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ABSTRACT 

Re-evaluation of the small collection of mammal fossils from the Changxindian Fonnation near 
Beijing, China indicates the fol1awing taxa are present: Eutheria, Hypsimilus beijingellsis, cf. Miacis sp., 
Anthracotheriidae and Forstercooperia grandis. The presence of Forstercooperia grandis indicates an 
Irdinmanhan age and does not support previous assignment of a Sharamurunian age to the Changxindian 
Formation. 

RESUME 

Le reexamen de la petite collection de mammiteres fossiles de la Fonnation Changxindian pres de 
Pekin, Chine, indique que les taxa suivants y sont presents: Eutheria, Hypsimilus beijingensis, cf. Miacis 
sp., Anthracotheriidae et Forstercooperia grand;s. La presence de Forstercooperia grandis indique un 
age irdinmanhien et ne s'accorde pas avec l'age sharamurunien attribue precedemment a la Formation 
Changxindian. 

INTRODUCTION 

In northeastern China, Eocene fossil mammals occur at an outcrop just southeast 
of Changxindian, a suburb of Beijing located 20 km southwest of the city (Fig. 1). 
These fossils are derived from the Changxindian Formation (Hsieh 1933), an 
approximately lOO-rn-thick fanglomerate deposit of red-bed, igneous-cobble 
conglomerates, sedimentary breccias and minor mudstones. Young (1934), Chow 
(1953) and Zhai (1977) described the mammal fossils from the Changxindian 
Formation, and Russell & Zhai (1987) tentatively assigned the mammal fauna a 
Sharamurunian age. My purpose here is to re-evaluate the identifications and age 
significance of the fossil mammals from the Changxindian Formation. All specimens 
reported on here, except those that have apparently been lost, are in the collection of the 
Institute of Vertebrate Paleontology and Paleoanthropology (IVPP), Beijing. 

TAXONOMY 

Eutheria 

Chow (1953, fig. 2) illustrated an incomplete tooth crown with a single preserved 
root that he identified as a right M2 or M3 of ?Tupaiodon sp. This specimen apparently 
has been lost, so my evaluation is from Chow's illustration, redrawn here (Fig. 2A-C). 

This small upper cheek tooth has a very large protocone, a somewhat smaller 
metacone that is much lower than the protocone and a posterior, shelf-like cingUlum that 
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bears a small swelling (hypocone?) just posterior to the protocone. It bears no close 
resemblance to any upper cheek tooth of Tupaiodon (Matthew & Granger 1924, fig. 1). 
Thus, the very large and tall protocone, extensive posterior cingulum and lack of a large 
and distinct hypocone preclude assignment of the Changxindian Formation tooth to 
Tupaiodoll. 

Unfortunately, upper cheek teeth of the other, most readily comparable Chinese 
Paleogene insectivoran, Ictopidium lechei ZDANSKY, 1930, are unknown. The 
possibility also exists that this incomplete tooth could be part of an upper cheek tooth of 
a didymoconid. Because this incomplete tooth has been lost, I am unable to assign it 
with certainty to any of a number of possible groups, including Lipotyphla, Proteutheria 
and Didymoconidae. For that reason, I only identify this tooth as Eutheria. 

Hypsimilus beijingensis ZHAI, 1977 

Zhai (1977) named the eurymylid Hypsimilus beijingensis for IVPP V 5242, a left 
dentary fragment with DP 4-M 1 and a detached DP 3 talonid (Zhai 1977, pI. 1, figs. 7-9) 
from the Changxindian Formation. Hypsimilus is a very hypsodont, Rhombomylus-like 
eurymylid. Nothing can be added to Zhai's (1977) description and illustrations. 

cf. Miacis sp. 

Two teeth of carnivorans, IVPP V 5245, a right p 4 (PI. 1, figs. 1-3), and IVPP V 
5244, an incomplete left M 1 (P!. 1, figs. 4-6), are known from the Changxindian 
Formation. Zhai (1977) identified IVPP V 5245 as Canidae and V 5244 as Miacis sp . 

• Changxindian 5km 

• fossil mammal locality 

t. j Changxindian Formalion 

5km 

Figure 1.- Location map (left) and outcrop map (right) of Changxindian Formation fossil-mammal locality near 
Beijing (modified from Hsieh 1933). 
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Figure 2.- Isolated teeth of fossil mammals from the Changxindian Fonnation that have apparently been lost. A-C, 
Eutheria, incomplete right M2 or M3, occlusal CA), anterior (B) and posterior (C) views, bar scales = 1 mm; D~F. 
Anthracotheriidae, left p4, anterior (D), occlusal (E) and labial (F) views. A-C redrawn from Chow (1953); D-F from 
Young (1934). 

IVPP V 5245 has a very small cingular parastyle cusp and a small protocone, features 
that identify it as a member of the Caniformia sensu F1ynn & Galiano (1982). It closely 
resembles the p4 of Miacis (Matthew 1909, fig. 7) but is much larger. I identify it as cf. 
Miacis sp. 

Zhai (1977) identified V 5244 as a left M 1 of Miacis sp. This tooth is the right 
size and morphology to represent a species of Miacis as large as is represented by V 
5245, so I also identify V 5244 as cf. Miacis sp. 

Forstercooperia grandis (PETERS ON, 1919) 

Zhai (1977) identified the most abundant fossil mammal from the Changxindian 
Formation, a hyracodontid, as Imequincisoria. The fossils are IVPP V 5241, an 
incomplete right p2 (PI. 1, fig. 8), left M I (PI. 1, fig. 7), left M I (PI. 1, fig. 9), left M3 
(PI. 1, fig. 10) and right M 1-3 (PI. 1, fig. 11). Significant features of these teeth are the 
nonmolariform (sensu Radinsky 1967) pz, distinct but small M3 metacone and the 
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well-developed lingual cingula on P' and M 1-'. Length of M 1 is 30 mm, and width is 35 
mm. Length of M 3 is 31 mm and width is 34 mm. 

imequincisoria is a junior subjective synonym of Juxia, known only from the 
type species J sharamurunense (Lucas et at. 1981, Lucas & Sobus 1989). However, 
the Changxindian specimens are much smaller than the corresponding teeth of Juxia 
(also see Zhai 1977, p. 174), and the distinct metacone on the Changxindian M3 is not a 
characteristic feature of Juxia. Instead, the Changxindian teeth are metrically and 
meristically indistinguishable from teeth of Forstercooperia grandis (PETERS ON, 
1919), to which they are referred. 

Anthracotheriidae 

Young (1934) described and illustrated an upper cheek tooth that he identified as a 
left P 3 or P 4 of the coryphodontid pantodont ? Eudinoceras sp. indet. This specimen 
apparently has been lost, so I evaluate it from Young's illustration reproduced here (Fig. 
2D-F). This evaluation indicates that the tooth Young illustrated is of an anthracothere, 
not a pantodont. 

The Changxindian premolar shares the following features with upper premolars of 
anthracotheres: (I) ectoloph is broad and shallow and bears a distinct median ridge 
(style); (2) parastyle is longer than metastyle and projects anterior to the transverse line 
of the protocone and paracone; and (3) paracone very closely appressed to the 
protocone, and both cusps wear on their apices. None of these features are present on 
the upper premolars of Eudinoceras (see Osborn & Granger 1931), and I am thus 
confident the tooth Young illustrated is a left P 4 of an anthracothere. 

Estimated measurements of the Changxindian p 4 from Young's illustration are 
length = 13 mm, width = 16 mm. Relatively large size and the large styles preclude 
assignment to the common Asian Eocene anthracothere Anthracokeryx (see Colbert 
1938, Wang 1985). In size, the Changxindian p4 is closer to Anthracothema (see 
Colbert 1938), but differs morphologically in its relatively large styles and selenodont 
labial cusps. In size and morphology, the Changxindian premolar is closest to 
"Bothriodon " tientongensis xu, 1977 from Guangxi. However, the Guangxi form is 
not actually Bothriodon (Russell & Zhai 1987), so I simply refer the Changxindian 
premolar to the Anthracotheriidae. It may belong to Xu's (1977) taxon, but until that 
taxon is correctly assigned I do not perpetuate the name. 

AGE 

Russell & Zhai (1987) tentatively regarded the Changxindian mammal fauna as of 
SharamUlunian age, which they termed late Eocene but which I term middle Eocene in 
light of recent revision of the Eocene-Oligocene boundmy so that it is between the 
Ergilian and Shandgolian land-mammal "ages" (Ducroq 1993). Re-evaluation of the 
identification of the mammals from the Changxindian Formation (Table 1) does not 
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PREVIOUS IDENTIFICATION 

Tupaiodon ? sp. 
Hypsimilus beijingensis 
Miacissp. 
Canidae 
Imequincisoria sp. 
Eudinoceras ? sp. 

REVISED IDENTIFICATION 

Eutheria 
Hypsimilus beijingensis 
cf. Miacis sp. 
cl. Miacis sp. 
Forstercooperia grandis 
Anthracotheriidae 

Table 1.- Previous (from RusselI & Zhai 1987) and current (this paper) identifications of the fossil mammals from 
the Changxindian Formation. 

support this age assignment. Instead, the mammalian fauna of the Changxindian 
Formation appears to be slightly older, ofIrdinmanhan age 

The small Changxindian eutherian is of no biochronological significance other 
than to not contradict an Eocene age. Its earlier tentative and incorrect identification as 
Tupaiodon was biochronologically anomalous because this taxon is of early Oligocene 
(Shandgolian) age (Russell & Zhai 1987). 

Hypsimilus beijingensis is endemic to the Changxindian Formation. It is one of 
the youngest known eurymyJids if the Changxindian mammals are of Irdinmanhan age 
because an indeterminate eurymy lid is also known from Irdinmanhan-age strata of the 
Sargamys svita in the Zaissan basin of northeastern Kazakhstan (Russell & Zhai 1987). 

Miacis is well known from Irdinmanhan-age faunas of Asia, but its only supposed 
Sharamurunian-age occurrence is in the Changxindian Formation (Russell & Zhai 
1987). The specimens of cf. Miacis sp. from the Changxindian Formation thus are more 
consistent with an Irdinmanhan than with a Sharamurunian age. 

Anthracotheres are very abundant in Sharamurunian-age strata of Asia (Russell & 
Zhai 1987). However, they are also present in Irdinmanhan-age strata (Zhang et al. 
1978). Therefore, the presence of an anthracothere in the Changxindian Formation is 
consistent with an Irdinmanhan age assignment. Nevertheless, this anthracothere is not 
an obviously Irdinmanhan form. It is most similar to a form described by Xu (1977) 
from the Gongkang Formation in the Bose basin of Guangxi, a unit that produces a 
composite mammalian fauna of middle-late Eocene (Irdinmanhan?-Ergilian) age 
(Russell & Zhai 1987). The precise age of the Gongkang anthracothere thus is not clear, 
so the biochronological significance of the Changxindian Formation anthracothere also 
is uncertain. 

Assignment of an Irdinmanhan age to the Changxindian mammals rests primarily 
on the occurrence of F orstercooperia grandis. This hyracodontid is restricted to 
Irdinmanhan-age strata in Asia (Russell & Zhai 1987). It provides strong evidence, not 
contradicted by the other mammalian taxa, that the Changxindian mammal fossils are of 
Irdinmanhan age. 
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LEGEND OF THE PLATE 

PLATE 1 

Figures 1-3.- cf. Miacis sp., IVPP V 5245, right p4, posterior (1), labial (2) and 
occlusal (3) views. 

Figures 4-6.- cf. Miacis sp., IVPP V 5244, incomplete left M 1> lingual (4), labial (5) 
and occlusal (6) views. 

Figures 7-11.- Forstercooperia grandis, IVPP V 5241, occlusal views of left M 1 (7), 
incomplete right p2 (8), left M 1 (9), left M3 (10) and right M 1-3 (11) 
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