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A NEW SPECIES OF SHAANXISPIRA ( BOVIDAE, ARTIODACTYLA,
MAMMAL IA) FROM THE BAHE FORMATION, LANTIAN, CHINA

ZHANG Zhao-Qun
(Ingtitute d Vertebrate Paleontdogy and Palecanthropology, Chinese Academy o Sciences Beijing 100044)

Abgract A new eciesd large bovid Shaanxispira, S. baheersis is briefly described. The meterid swere
found from the midde part o the Bahe Formetion, Lantian Gounty , China.  S.  baheersis is characterized by
having draight horn cores with a clockwise twisded ked on the right, postioned behind the orhit. The
braincase is rather dort in regect to the wicth, and the cranid axis is a aout 90° with the fadd axs.

1) ( 1 40272009) ( : G2000077700)
( :20020B714001)
:2003- 03- 20



3 : 231

The occipitd suface iswide and flat with a wide magoid exposure. No basdl pillars on the labid sde of
lower and on the lingua dde of upper nolars. The phylogenetic reationships of the Shaanxispira with ssme
other large bovids are d 0 tentatively discussed. There possbly exiged a goup o large bovid of triba or
sulfamilid leve that died out during the late Miocene, which includes the Urmiatherium, Plesiaddax,
Hezhengia, Shaanxispira, and possbly Sinatragus.

Key words Lartian, Shaanxi , Late Miocene , Bahe Formetion, Shaanxispira

During 1997 2001, the joint S0 Fnnish research project was carried out in the Lantian
area of Shaanxi Province, focusng on the sudy of the Late Miocene mammds. This project
produced a large oollection of fosdl bovidsfrom the Bahe Formétion , including some new taxa. The
bovid assemblage from the Bahe Formetion is evidently different from those of the typicad Late
Miocene Hipparion fauna in the Baode area. There are a leag four new ecies beongng to
Shaanxispira, Protoryx, Dorcadoryx , and Gazdla , reectively (Zhang et d. , 2002) .

The earlieg bovid generafrom China, Palaeohypsodontus and Hanhaicerus were reported from
Midde Oligocene of Ulantatal , Nei Mongpl (Huang, 1985) , which were only represented by lower
jaws and teeth. The Early Miocene bovid isonly represented by the Sinopal acocercs ( Oioceras (9
xigiaensis) (Li and Qiu, 1980; Chen, 1988). Fom the Middle Miocene of China, there have
been disoovered three genera of Bovidae, Turcocerus, Kubanotragus and Eotragus (Flgrim, 1934 ;
Chen and Wu, 1976; Chen, 1988, 1990; Ye et d., 1999). During the Late Miocene, the
Bovidae diverdfied to their grestes extent. In al, 17 genera have been recorded (Table 1) ,
including the wel-known Urmiatheriumr Plesiaddax group and the Protoryx-Sinctragus group
(Bohlin, 1935; Teilhard de Chardin and Young, 1931 ; Teilhard de Chardin and Trassaert , 1939) .
The dudy o the new forms from Lantian area will improve our underganding of the evolutionary
higtory of foss| Bovidae in China.

Table 1 Fossil bovid genera from China

Genera of Bovidee Number
He docene Leptobos, Baos, Bibos, Bubalus, Boopsis, Budorcas, Megalovis, 12
Ovis, Capricornis, Naemorhedus, Gazdla, Spirocerus
Hiocene Gazdla, Pachygazdla, Snocapra, Antilospira, Snoress, 6
Lyrooerus
Lae Miocene Urmiatherium, Pesaddax, Hezhengia, Sinatragus, 17

Prasinatragus, Pratoryx, Parapratoryx, Palaeoryx, Sinoryx,
Shaanxispira, Dorcadoryx, Tragoportax, Sdenoportax,
Qurlignoria, Olonbulukia, Tossunnoria, Gazdla

Midde Miocene Kubanatragus, Turcocerus, Edtragus 3
Early Miocene S nopal aeocerus
Midde Oligocene Pal aeohypsodontus, Hanhaicerus 2

In this pgper , a new ecies o the large bovid, Shaanxispira baheensis, is briefly described ,
and tentative phylogenetic reationships o sme bovids from North China are d discussed. The
fosdl localitiesin the synthetic prdfile can be referenced in Zhang et d. (2002) , and the geological
sitings of the fosd! localities in Kaakinen et d. (in press?) . The termirology used herein follows
Gentry (1992) .

All the ecimens described in this paper are housed in the Ingitute of Vertebrate Paleontology
and Paleoanthropology (IVPP) , Chinese Academy of Sciences.

1) Kaskinen A, Lunkka J P (in press) . Sedmentation of the late Miocene Bahe formetion and its inplications for sable
environments adjacent to Qinling mountainsin Shaanxi , China. Journd of Asan Earth Sciences.
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Hol otype

Artiodactyla Owen, 1848
Bovidae Gay, 1821
Shaanxispira Liu et al. , 1978
Shaanxispira baheensis sp. nov.
(Fgs.1 3)

IVPPV 13626 , a partia skull connected with mandible.

Type locality Loc. 6, Bahe Formgtion , Lantian, China
Included specimens Loc. 33: a frontlet with the alnog conplete |€ft horn core and about

half the right one (V 13628) ; Loc. 6: apartia skull with the It horn core and right M3 in middle
wear (V 13611) ; apar o horn cores (V 13630) ; afrontlet with both horn cores (V 13634) ; a
partial skull with the cranial part , orbit , base of horn cores and P3 - M3 preserved (V 13635) ; a
frontlet with two broken horn cores (V 13636) ; digd part of a left horn core (V 13631) ; digd
part of aleft horn core (V 13633) ; a part of right mandible with p4 - m3 (V 13618) ; a part of

upper dertition with M1 - M3 (V 13612) .

Etymology Bahe —The name of the river dong the sections of fosdl locdlities.

Measurements See Table2 4.

Table 2 Skull measurements o Shaanxispira baheensis sp. nov. (mm)
V 13626 V 13635
Skul length from the P3 to the occipitd 250
Skull width across the zygometic 128 129
Skull wicth across the orhitd 154
Width across the horn cores (outer edges) 139.5
Width across the maxillae (M3) 89
Digtance between the supraorhita foramen (outer edge) a7
Maximum wicth of the occipitd suface 29 104
Width of cranid 80 81.5
Height o the occipitd suface 75.5 88.5
Digtance from the pogerior end of horn core to the occipitd suface 53 54
Width o the badoccipitd across the pogerior tuberosties 35.5 31
Width o the badocdpitd across the anterior tuberodties 23.7 25.5
Digance o the anterior and pogerior tuberosties (centra points) 21.5 24.8
Table 3 Tooth measurements (length) of Shaanxispira baheensis sp. nov. (mm)
p4 mil m2 m3 M1 M2 M3
V 13626 16.1 16 18.1 31.8 18.2 27.6
V 13635 17.1 22.6 24.3
23.7 25.7
V 13612 16.5 2.7 26.7
V 13618 14.4 16.4 21.1
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Table4 Measurements o the horn cores o Shaanxispira baheensis sp. nov. (mm)
L&t horn core Right horn core
AFD D AFD D
V 13626(type) 48 49 43 56
V 13630 51 52 50 52
V 13628 (60mm above the bass) 35 37
V 13611 a4 55

APD: antero-pogerior dameter ; TD: transverse dameter.

Diagnosis Horn cores long and draight , with round cross section, a snge prominent ked
with clockwi se torson of one to one and a hdlf circuitson the right , ascending from an antero-medial
ingertion ; noderately divergent laterally and inclined backwards; inserted behind the orhits; pedicd
dort. The nasd's are narrow and domed , with their pogerior ends behind the level of the anterior
rimsof the orbit. The preorbita fossa is wide and shdlow. Two furrows from the oval shgped
supreorbital foremen leading to the lachryma's. The frontal s are dightly raised at the anterior base of
horn cores. The braincase is rather short in regoect to itswidth , and the crania axisis at about 90
with the facial axis. The occipita surface is wide and flat with a wide magoid exosure , facing
noderately downwards. Teeth are mesdont , without grong ribs and no basal pillars on upper and
lower nolars. The p4 has its metaconid Stuated pogerior to the protoconid , and connected with the
entooonid in old individuds.

Ceological digribution  Early Late Miocene, Bahe Formetion, Lantian Gounty , Shaanxi
Province.

Dexription  The holotype is a partia skull of an aged individua , connected with two lower
jaws (Figs.1 2). The anterior part of the nasals was broken and the tip of horm-cores log. The
skull has become dightly conmpressed from Sde to Sde dter desth. There is preserved only the |€ft
M3 and part of M2 and right M2 - M3 in the maxillae , the I€ft pogterior part of p3, p4- m3, and
the right m2 - m3. Arother skull (V 13635) hasits cranid part alnog undidorted. The frontlet V
13634 has two conrplete horn cores , without any tgphonomic digortion (Fig. 3) .

The horn cores are qraight , and srongy built with a round cross section. Only one prominent
ked developed , which gartsfrom the antero-media sde of the frontal and ascends with a clockwise
tordon on the right. The ked twids through about one conplete circuit from base to tip. The
diameter of the cross section diminishes gradually from the base to the tip. In the ecimen V 13634
(Fg.3) , the ked twigs about one and half circuits. The horn cores are close a the base and the
ange between them is about 45°. The horn cores are inclined moderately backwards, and inserted
pogeriorly to the orbits. Pedicles are dort.

The nasals are narrow and domed , with their pogerior ends behind the level of the anterior
rims of the orbit. There are two long and degp supraorbita pits around each supreorbital foramen,
which are oval- shgped longitudinally. Two furrows extend from the supraorbita pits to the lachrymal s
and pinched dff . At the anterior base of the horn cores, the frontd is raised dightly , and then bent
dowrwards between the horn cores. The preorbital fossa iswide and shalow , which makes the facia
part long and narrow. No upper rim of preorhital fossa is developed. The orhits are large , with the
orbital rimswide and dightly doping. The back edge of M3 is st well anterior to the front edge of
orbit. The maxillary tuberosties are prominent. The braincase is rather short in reect to itswicth,
and bending strongy downwards. The occipita surface is dnog perpendicular to the parietal. The
bases and insertions of the horn cores converge anteriorly in dorsa view , with a triangular sheped
part of the frontal in between. The parietal-frontal suture is dented anteriorly in its center. Thereis
o pogoornua fossa. The termpora ridges are mot developed. The median vertica ridge on the
occipitd islow and does not perd g down to the foramen magnum. The magoid exposure is large and
faces backwards. The anterior tuberodties of the basoccipita are well developed and the shgpe of
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Fig.1 Shaanxispira baheensis . mov. (V 13626, holotype)
A-B. skl , scde bar =4cm: A. ventrd view; B. dord view;
C. ocdusd view of the left mandible, scde bar =1cm

the badoccipitd trgpemidd. A noderatedly deep longtudind groove is developed on the
basoccipita. The bagoccipitd is transversely condricted in its central regon and the poderior
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Fig.2 Shaanxispira baheensis . mov. (V 13626, holotype) , scde bar =4cm
A, C. It and rignt Sde view of the skull ; B. labid view of the It mandible

tuberodties extend lateraly. The auditory bulla is ardl and rounded and its anterior and pogerior
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borders do mot exceed the ranges o the
anterior and poderior tuberodties. The
paraoccipitd proceses are gracile.  The
median indent a the back of the pdate is
Stuated poderior to the laterd indent and
both pogerior to the tooth row.

The nolars are meodont when urworn,
with dightly rugpse enamd  surfaces,
epecidly on the lingual sde o uppers.
There is no basd pillar (entostyle) on upper
nolars. The P3 is ovad shagped in occlusa
view in later wear, with the lengh
exceeding the width, and the paragyle less
developed than the paracone. The P4 is
smicircular on the occlusa surface , with the
paragyle less developed than the metagtyle,
and a weak rib. The M1 is badcdly square
sheped in old individuds. The M2 is larger
than the M1, with a* U” shgped centrd
fossette. The mesotyle is the nogt prominent
gyleon the labid wal. There is an enamd
idand between the two lobes on aged
gecimens. The M3 is the larges upper
nolar, and has a well developed paragyle
and a pogeriorly extended pogerior flange.

- . The mandibles are rdatively shalow

Fg.3 Fror(n\balgg?am;s‘;rgarms o ov. below the nolar row. The diatema is ot

A. anterior view; B. poserior view fully preserved. The base of the mandible is

anog draight. The coronoid process ascends

with a backwards inclination. The articular process is svall and transversely oriented , the angular
process roughly vertica. The irferior dental foramen is large.

The prenolar row is not fully preserved on the type specimen. The p2 is log , with only the
alveolar preserved , and the p3 only has the pogerior part It , which shows dight laterd projection
o the hypooonid and a pogeriorly extending metaconid. The anterior wall of p4 is dightly turned
transversly. The paraconid and the parastylid are connected. The metaconid and entoconid are
oconnected to form a lingual wal on aged gecimens. There is* V" shgped valey between the
paraconid and metaoonid. The hypooonid of p4 projects laerdly. The metaconid is Stuated
pogeriorly to the protoconid , and does not extend forwards. Lingua walls of the lower nolars are
badcaly flat , while the labia lobes are rounded rather than anged. There is no goat fold on the
lover nolars. The paragylids are observable, while the metagylids and entosylids are dnog
absent. the lingua walls are dightly outbowed , without any ribs. The rear lobe (hypoconulid) of
m3 is large and without a central fosstte, and its lingual wall is off st labidwards.

Comparison and discussion By the draight horn cores and clockwise twided ked on the
right horn cores, the new materia s from Lantian can readily be conpared with Shaanxispira chowi
from the Bahe Formation, Lantian, China (Liu et d. , 1978) .

Snce the paper of Liu et a. waspublished in Chinese, an Endish trandation of the diagnoss
o the genusisgven here: alarge horned antelope , with horn cores robug , graight , inner twiged ,
tilted outwards.

The type and only gecies S. chowi was described based on a partia skull with two horn cores
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(Liuet d. , 1978, PL. 30, Fg.3,V 3124). Other materid (mandibles, maxillae, and islated
teeth) found from the same or adjacent levels were constientioudy assigned to Antelope 9p.
indet. , but consgdered to be nog probably of S. chowi in discusson.

The new meteriads show ome dmilarities with those of S. chowi in horn core characters:
robust , graight , direction of twis of the ked's (clockwise on the rignt) , and nodest divergence.
The mgjor differenceslie in the new gpecies having only one prominent ked ingead of two ; the cross
section of the horn cores being round ingead of enclosng concave and convex surfaces between the
two kedls; and the parietal shorter than that of the type gecies. On the type pecimen of S.
chowi , the preserved part of the parietd isabout 30mm , which islonger than the conplete length of
the new form (27 mm in the V 13635) .

In our new oollections, the dentd meterids can be sparated into two groups by ome tooth
characters. One is nogly fromLoc. 6, the other from Loc. 30. Loc. 30 is a the same leve with
the 596 of 1960s ( =63702.L4, the type locdity of S. chowi) by lithologica corrlation. How
ever , the dze difference between these two groups is not prominent (Fg. 4) , though the Loc. 6
group has dightly shorter nolar row. The measurements of dental materials from Loc. 30 fit well
with those of S. chowi. Though no skull was found with these dental materias, it is highly
probable that these materialsfrom Loc. 30 dl belong to Shaanxispira chowi .

Both S. chowi and S. baheendsis share: g ™™
teeth mesdort |, the lingual lobes of upper and
labiad lobes of lower nolars rounded;“ U”
shaped centra fossttes on uwper nolars; 70.00
premolar row short; o basa pillars and o ¢ g
goat folds on lower nolars; rear lobe of m3
large and offst labidwards, egecidly on
unworn teeth. The differences lie in S, 40.00 ¢
baheensis having lower nolars with less 54 ¢
developed paragylids and metastylids and nore
outbowed lingud wals, metaconid of p4 ot
extending forwards and podtioned dightly 10.00 |
poderiorly relative to the protoconid; the 4 oo L
valey between the entooonid and entosylid p2 p3 p4 ml m2 w3 Lp Lm Ml M2 M3
opening pogerolingualy rather than lingudly.

In the paper of Liu et d. (1978) , a
partid skull from 596 (V 3125) , tentatively
asigned to Antelope 9p. iqdet. , was thought the cheek teeth
most probably to be a species qther than the Loc.30: new materid sfrom Lartian; Loc. 6 : Shaanxispira
Shaanxispira chowi by the folloning characters  paneenss; Shaanxispira chowi : dter Liu et d. (1978)
in the pecimen: an old individud with partly originaly as Antelope sop. indet. Lp: length of the lower
fused frontd-parieta sutures;  hornless, premolar row; Lm: lengh of the lower molar row
draight suture line between the frontd and
parieta , parieta dort , the digance between the suture and the occipita surface is roughly 17 mm.
By the gsort parietd , this gecimen is nog probably a femde individua of the new form.
Urfortunately , this gecimen was ot figured at that time and nmog probably has been log.

By the tooth characters, the present geciesis very dmilar to the Urmiatherium and Plesiad-
dax (Bohlin, 1935) that are comnon from the* Hipparion Red ay” in North China. However ,
both these genera have very derived or extremely developed horn cores. On the Pesiaddax , the
horrrcores are extremely short and extend lateraly , while the horrroores of Urmiatherium are
upright and tightly closed up. The basoccipitd are d developed to a nore extreme extent. The
pogerior tuberosties are extremely large, and raised as an articular facet, together with the

80. 00

50.00

20.00

—4—Loc. 30 —®Loc. 6 —8— Shaanxispira chowi

FHg.4 Hotted diagram showing the length of
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prominent magoid process and ectoccipita process on the malesof Plesiaddax.
Hezhengia is a recently erected genus based on material sfrom Hezheng, Gansu Province (Qiu

ingerted behind the orbits, and the base covers a large part of the frontds and parietd . The frontals
between the horn cores are highly raised. The extra articulation facets on the paraoccipital process
and the badoccipital are less developed than in Plesiaddax. This genus is different from Shaan-
xispira by its short , curved horn coreswith triangular cross section , much higher raise of the fronta
albove the orbit. However , they share the same direction of tordon of the horn cores, horn cores
podtioned pogerior to the orbit , short braincase, and quadrate shgpe of upper nolars.

There are d me characters dmilar to the Sinotragus wimani from Lok. 30 of Zdansky
(Bohlin, 1935). Judged by skull dze, the body mass would be conparable. They hoth have

same. They d share ome characters asfollows: basoccipita sructures, flat occipitd surface with
wide magoid exposure , square shaped upper nolars in later wear and U shaped central fossttes.
However , the Sinatragus wimani has long and narrow tympanic bulla, anterior podtioning of the
median indent a the rear of the pdatine, cross section of hornroores triangular shape and dhort
pedicle , with large coverage of the crania rodf , srong built magoid process, and © on. All these
charracters seem to be derived.

By the long and graight horn cores with round cross section, inserted behind the orbits, a

meterid s from Lantian can eadly be di gingui shed from the wesern spiral-horned Antilopini , such as
the Prostepsiceros and Protragel aphus.

Paviow (1913) described some goecimens from Grebeniki , Ukraine, as Protragd aphus skou
zesi. However , by her description and illugtration , the smaller specimen (A. 1, Fg. 20) thought as
juvenile individud , has draight horn cores with a clockwise twided ked on the right dde.
Regretfully , the present author has ot a chance to get access to these ecimens till now. I this
point of view were verified to be correct , it would be the Shaanxispira outsde China.

Phylogenetic discussion  The phylogenetic relaionships of the Chinese fosdl Bovidae is 4ill
under sudy since Bohlin (1935) and Teilhard de Chardin and Trassaert (1938) pioneered the work
on thisissue.

The Shaanxispira was origindly put into the Tragelgphinae (Liu et d. , 1978) , by conparing
with the Hiocene Antilospira and Feidocene Spirocerus, following Teilhard de Chardin and
Trassaert (1938) . Gentry (1971) tentatively thought that these two latter genera could posdhbly be
o the Antelopini. The Antilaspira and Spirocerus from North China dl have horn cores with
anticlockwi se torson on the right and postioned above the orhit.

By the body Sze, skull and tooth characters, Shaanxispira is nod probably related to
Urmiatherium, Plesiaddax , and Hezhengia that are used to be thought as Ovibovinae. They al
share the following characters: large 9zed armong late Miocene bovids; horn cores having clockwise
tordon o the ked on the right, inserted behind the orhits; preorbital fossse wide and shallow ,
which make the facial part narrow and the nasals transversaly domed ; occipital part wide and flat ,
with well developed magtoid process; bagoccipital ecidized to different degrees; nolars having
squared lobes and draight centrd sections of thelr fossttes. Anpong these, Urmiatherium and
Plesiaddax are two extremely evolved genera, with reduced horn cores on ecidized insertions and
with the shortes premolar rows. They developed extra articular facet on the basoccipitd , together
with the enlarged magtoid and paraoccipitd processes.

Gonpared with other bovid genera, Hezhengia is the closes to Plesiaddax , but shows ome
primitive characters: the horn cores larger and less expanded at the basal part , prerolar row longer ,
and the pogerior tuberodties less developed than in the latter genus. For the present author ,
Hezhengia is nog probably an ancedral genusto Plesiaddax.
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Sinctragus wimani was thought to be closdly related to Pratoryx by Bohlin (1935) and Gentry
(1971) . However , it is very different from Pratoryx , by the horn cores being posteriorly postioned ,
keded, and with clockwise twised torson on the right , shorter braincase, wide and flat occipita
surface and grongly developed basoccipita tuberosties. All these characters suggedt that Sinctragus
is more cloely related to the Plesiaddax-Urmiatherium group.

Later work will probably show that there existed a large bovid group (at triba or sulfamilia
level) during the Late Miocene, and becoming extinct nog probably at the end of the Late
Miocene.

Fom the weg of the Eurasan continent , Criotherium

Shaanxispira.
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