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2003 10 VERTEBRATA PALASATICA figs.1 3
1)
1 2
a 100044)
(2 10024)
, Indarctas zdanskyi
1 1 ) p4 ’
) P4 M1, ,mil m2
Q915. 874
, (R. H. Tedord)
Frick ( Indarctos)
Childs Frick ( ) 1934 , 46 - L391
2001
, Indarctos lagrdii -~ |. sinensis
, ( Can Llobateres Sans)

( ) Indarctos zdanskyi sp. nov.

1924 ? Hyaenarctos . , Zdansky, 26 27, pl. 4 5

F:AM 22345 ,
VPP
, > 400mm,
P4 M2 14,
P4 M1, M2 ¢
1) ( : 49872011)

:2003- 04- 23

(Zdansky , 1924. p. 26 27, pl. 4 b5)
> 300mm ,

p4

( : KZCX2-103)
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1 (G , F:AM 22345
FHg. 1 Skl of Indarctos zdanskyi 9. rov. , tolotype F:AM 22345
A. right laterd view; B. frontd view; C. ventra view
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(Ctto Zdansky)
H 1 (
) 150mm, 83mm, 35mm;
( ) 200mm:; ,40mm , (25mm) ;
11nm x 11nm,
( 1A , , ;
,  117mm; 41. 5mm; M2 ;
,  42mm; ) ; )
P4 ; C
( 1B) ,

2 ( ) , F:AM 22345 ’
Fg. 2 Badcranumd Indarctos zdanskyi $p. rov. , holotype ’ ’
F:AM 22345 33mm ( 2h)
b. bula ; . ocondyloid foramen ; em. externd mestus ; ) )
mp. madoid process ; pif. poderior lacerate foramen , ) )
; pp. paroccipitd process ; §. sylomagtoid foramen ( 2em) ,
; SS. suprameata shelf 12mm x 25mm),

( 20mm) , 46mm; ( 2 ;
. (120mm) (25nm) ,
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M2 ; , 110mm % 110mm M1 ,
( , ), M2 ; M2 ,
( ), : P4 ;
, cC 13 , 12 42mm; 13
63. 5mm
( 10 12 3 13 , ., PL P3
12 , 13 ) )
( ) 13 C 10mm C
: ( )
(PL P2 P3, PL, P3 , P Pl
P3 , , , : : ;P1
, P3 C M 40mm P4 ,
, ;M1 ) P4 M2 ,
( 3 : : :
, m3 , p4 13mm
) ) ; c )
p4 p4
, (sneff) ;
( 3B) c , pl
: p2 : p3 ( )
p3 ( ) p4 : ;ml ,
; ;m2
;m3
F:AM 22345 Indarctos Agrictherium ,
M2 ( Agriotherium M2
), ( Agriotherium ) P4 M2 , “
"( Agrictherium P4 M2 , “
") ,ml ( Agriotherium )
Sanos Indarctas atticus (Helbing, 1932; Thenius,
1949 ,1959) ; Can Llobateres Indarctos vireti
(Crusdfont-Pairo and Kurtén, 1976)
Indarctos vireti F:AM 22345
( 12 :
; ( )
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3 «C F:AM 22345
FHg. 3 Mandiblesd Indarctos zdanskyi 9. rov. , holotype F:AM 22345
A. right latera view; B. cnon view
M1 , Indarctos vireti
Indarctos atticus Dames 1883 mL m2 m3
, Fkermi ,Dames Weithofer 1888

, Dames : Hyaenarctes atticus (

Indarctos atticus) Sanos ,

, Sanos Indarctos atticus Thenius
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(1949 ,1959) ,F:AM 22345 ( 1 2,
JF:AM 22345 F:AM 22345
415mm, Sanps , 325mm
( 1) JF:AM 22345 , , M2
110mm, P4 M2 (95mm) ; Sanos
, 82mm ( Thenius, 1959, Hg. 6 ), P4 M2 86mm,
,F:AM 22345 , )
, , F:AM 22345
) p4 P4 M1 m2
Sanos F:AM 22345 Indarctos atticus
Indarctos Indarctos lagrdii
(Zdansky , 1924) , )
F:AM 22345 ( 1 2, , )
, P4 M1 ; p4
Indarctes sinensis (Zdansky , 1924 ; Li and Chi , 1964) ,
( ) .
, p2 (Li and Chi , 1964, A. , 1)
F:AM 22345  ( 2), m
, snensis  SanDS (Helbing , 1932)
, , Indarctos sinensis Indarctos atticus
1
Table1 Measurementsand comparison o skulls of Indarctos (mm)
Indarctos
vireti (VP646) atticus |agrdii zdarskyi
Qus. & Kurt. ,1976 zd. , 1924 F: AM 22345
(Qeaet L) 465
(Badilar L) 300 310 3% 415
(Pdatd L) 150 151 162 190
(Rogrd W) 108
(W a pogorb. proc.) 135
(W a madoid proc. ) 200
(Gondylar W) 65 74 8
Cc M2L 170
PL (L xW) 7.1%x ? 10.2x7 11.2x8.4
P2 (L xW) 11.8%6.2 7.8x 2 9.5x7 10.6x7.2
P3 (L xW) 12.4%6.7 11.3x7.9; 12x ? 12.5x7.8 11.8x7
P4 (L x W) 17.4x11.7  29.1x24.3;29.5x22.5  27.3x21.4 32.8%x24.8
ML (L x W) 22.4%21.6 29%28.5; 28.3%26.2 27.3%x25 27%x25"
M2 (L xW) 27.3%19.7 27.9%19; 27.3%19.7 32.6x23.4 33.5%26.6

* (Heavily worn)



284 41

Maragheh Indarctes maraganus (de Mecquenem, 1925)
,  F:AM 22345 ,
p2 ; : , p4, ,m2
( Crusdont-Pairo and Kurtén,
1976, p.13) ,Maragheh Indarctcs atticus
. Indarctos salmontanus  Indarctos punjabiensis
Algim 1913 )
1914 , , M2 * "
Indarctcs punjabiensis  Lydekker (1884) , P M1
P4 , , Algrim (1932) Agrictherium
pal aei ndicum (Ind. Mus. No. D 8, Lydekker , 1884, pl. 1),
Indarctas ,ml
I. punjabiensis ) )
, p3 mL m2 (
2) b
2
Table 2 Measurements and comparison o mandibles o Indarctos (mm)
Indarctcs
Vireti atticus punjabiensis lagrdii zdanskyi
Can Llobateres V 2022 RAkerm Saos Maragheh Ind.Mus. D 8 Beode Beaode
Qus. & Kurt. 1976 Li & Chi , 1964 Weith. 1888 Qrus. & Kurt., 1976  Lyd. ,1884 Zdan. ,1924 F:AM 22345
(Totdl L) 218 265 243 246 310
(Ramus vert. H) 115 98 111 150
p4 (H ant. p4) 43 53 54 52.7 72
m2 (H under m2) 48 60 61 54.6 79
plL 10.4 10 10.4
pl W 7
p2L 9.9 11.6 9 9.2
p2 W 6.5 6.7 7 6.4
p3L 12.2 13.5 10.1° 11.8 13 12.5
p3 W 7.7 8 7.7" 8.9 9.5 8.3
p4L 16.3 16.9 20.5" 21 23 2.8 21.5 20.8
p4 W 8.9 9.5 13.1° 12.8 14 12 14.8
mi L 30 4.5 4 38" 41.6 44 2.6 37.5 2.5
mlL W (trig.) 11.3 13.8 17.5 14.3" 18" 17 18.8" 17" 19.8
mL W (tal.) 14.7 17.3 22.5 19.2° 22.2 22 21.3 20.8 23.3
L/W (td.) 0.49 0.51 0.55 0.53 0.5 0.5 0.55 0.55
m2 L 2 2.1 30 28 R.4 2 3.7 26.7 30.5
m2 W (trig.) 15.6 18 2.5 20.5" 23.3 23 2.8 20.8 24.3
mw (td.) 13.4 16.2 21.5 19° 20.6" 2 19° 19 19.6
L/ W (trig.) 0.68 0.71 0.75 0.73 0.72 0.72 0.72 0.78 0.8
m3 L 14.2 17.2 17.8" 14.4° 21.5 17 16.7 20
m3 W 12.4 14.9 16 14" 17.4 17 14.8 18

* (Measured by the present authors according to plates or pecimens)
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Zdansky ? Hyaenarctos 9. (Zdansky , 1924 p.26 27, pl.
4 5) (Anderson  Lok. 13) , ,
M2 , '
, Indarctos M2
: ‘ " ( ), M2
,  F:AM 22345 ,
, M2 . (Zdansky , 1924, H.
5) 115mm, P4 M2 (95mm) ;  F:AM 22345 110mm,
95mm; Sanos (Thenius, 1959, fig. 6)
82mm  86mm, M2 P4 M2 ,
(Zdansky , 1924, A. 4) , F:AM 22345
, P4 M1, P4 M1
, Indarctos zdanskyi ,Zdansky
Indarctos lagrelii Indarctos sinensis ,
Zdansky P4 (Zdansky , 1924, H. 6 7),
? Hyaenarctos P.
P4 , Agriotherium
( ) Childs Frick , 1930
1939 Childs Frick
Edward Pedersen
Lorraine Meeker

A NEW SPECIES OF INDARCTOS FROM BAODE, CHINA

QIU ZhanrXiang" R. H. Tedord?
(1 Intitute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy o Science Beijing 100044)
(2 American Museum d Natural History New York 10024)

Key words Baode, Shanxi , late Miocene, Indarctos
Summary

While gudying the Carnivora materia from the Yushe area afew years agp , Tedford noticed a
wdl preserved Indarctos skull from Baode, China, in the Fick Qollection housed in the AMNH.
The skull in asociation with its mandibles and atlaswas sent to Fick by one of hisagents, Mr. Liu
HY Ku, in 1934. Qiu, while vidting to the AMNH in 2001, together with Tedford , sudied this
gecimen and found that it belonged evidently to a new geciesdof the genus Indarctos , widdy diffe-
rent from the two known geciesin China. S far nore or less conplete skull's have been known only
from two European locdities (Can Llobateres and Samos) . No conplete skull has ever been

described in China. In view o its importance for our underganding of the Chinese Indarctcs , it is
described here.
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Indarctos zdanskyi sp. nov.

1924 ? Hyaenarcics 9. , Zdansky, 26 27,pl. 4 5

Holotype F:AM 22345, adnpg conplete skull in asociation with its mandibles, from Hip-
parion beds a Zhaojiagou of Baode Gounty , Shanxi Province , China, now housed in the AMNH.

Referred specimen A very poorly preserved skull from Chengouwvan of Xin' an Gounty ,
Henan Povince, China, described by Zdansky in 1924 as ? Hyaenarctos 9.

Diagnosis Indarctos of large sze: badlar length of skull > 400mm, and total length of
mandible > 300mm. Skull with high cranium, sagittal cres high, platelike ; magoid process very
robugt, drongy extended laterdly, surpassing the supramesta crest which lies anterior to it;
external meatus very long, tubular , its length > the bulla width, choana very narrow and long.
Mandible high and robug , posterior border of synphys s located dightly anterior to p4. Cheek teeth
raively srdl , P4 M1 gorter than 1/ 4 of the badlar length; ante-carnassd premolars srongy
reduced in dze and number ; P4 longer than M1 , with large paragyle and double cugped protooone ;
ml m2 wide, talonid wider than trigonid in m1 , and trigonid wider than talonid in m2.

Etymology The gecies name is dedicated to Otto Zdansky, who aready knew ome
particular features of thisformin 1924.

Brief description and comparison The occipital suface istriangular inform, with its upper
ande very shaply pointed , the sagittd creq is plaelike, 35mm high. The madoid process is
extended downward and externdly , widely exposed on the occipital suface. The paroccipita process
is andl , sparated from the madoid one by a wide and shdlow depresson. In latera view
(FAg. 1A) , the prfile of the skull is rather graight. The sagitta crest darts a the leve o the
demoid process. The zygomatic process of the termpora bone dretches anteriorly to the base of the
podorbital process, 117mm long. The pogerior border of the anterior end of the zygometic arch lies
at the midde o the M2. The irfreorhitd foramen lies above the poserior part of the P4. On ventra
dde (Fig. 1 C; Fg. 2) , the badoccipita bone is very wide. The condyloid foramen lies 14mm
pogerior to the pogerior lacerate foramen. The sylomadoid foramen lies laterd to the pogerior
|acerate foramen. The madoid and paroccipital processes form a large depresson on the ventral
dde. The externd meatus is long, tube in form, its length is longer than the width of the bulla,
ventral surface of which is anog flat , dlevated only at its medid border. The pogdenoid foramen
liesat the media border of the pogdenoid process. No aipheroid canal can be observed. The
choana is very long (120mm) and narrow (25mm) . The tempora fossa, seen from the ventral sSde,
is very large (110mm x 110mm) . The poderior palatal foramen lies at the level of the middle of the
M1.

O theinciors only rignt 12 13 and It I3 are preserved. All the inci©ors and nolars are
heavily worn. The wear facet on the 12 is horizontal , whereas there are two wear facets on the 13:
one is horizontd , the other faces podero-lateraly. Perhgps due to wear , no secondary cusplets or
cingulum can be observed on the inciors. The I3 C diagemais 10mmlong. Cisanog verticaly
postioned , with two wear facets (horizontal and antero-internal) and weak pogerior cres. On the
right sde, there are two smdll ova dveoli (for P1 and P2) and a P3; on the It sde there are P1
and two aveoli for the P3. P1 and P3 are of the same norphology , both sl , low crowned , with
a convex labid sde, andflat lingua one. P1 dightly converges anteriorly. P3isdnog transversdy
podtioned. The P4 has a large paragyle and large protocone , probably double-cuped. The M1 is
worn to itsroot. But evidently , it is shorter than P4. The pogero-lingua cingular shelf { tdon”) of
M2 is not particularly large. The outline of the M2 crown is roughly triangular.

The mandible is very robug (Fg. 3). Its lower border is markedy convex , with marked

chin” anteriorly and a hook-like angular process pogeriorly. The pogerior border of the synphyss
extends dnog to the p4. There are three mentd foramina on each dde, the pogeriornmog one
located under the pogerior root of the p4.
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All the lower incisors are absent. On the right Sde there is alarge ova aveolusfor thepl, a
dumbbel |- shgped adveolus for the p2 and a very samdl aveolusfor the p3. On the It dde there is
only one aveolus for the p3 (with some remnant of root) . The P4 is relatively small , nore convex
on lingud dde. Themlisatypicd Indarctos carnasda , wider at its poderior haf. The trigonid is
wider than tdonid in m2.

Comparison and discussion  Indarctos zdanskyi is diginguished from dl the other known
Peciesdof the genus by being larger in generd dze (Tables 1 2). As far as the skul is
ooncerned , its conparative sudy is very limited , snce skulls are only known in 2 European pecies
(1. vireti and 1. atticus) anong the Indarctos oecies. Indarctcs zdanskyi can be clearly
di gingui shed from these 2 ecies by the skull characters dated above in the diagnoss.

Asfar as the teeth are concerned, the diginction between |. zdanskyi and the other known
geciesisad® clear. In |. lagrdii the prenolars are much less reduced than in |. zdanskyi : the
p4 is very large and both upper and lower 2™ and 3" prenolars are dill large in sSze and two-rooted ;
the P4 is dorter than M1. Indarctos sinensis i s represented only by mandibles and lower teeth. The
horizontal ramusof 1. sinensis is low, dnog as low as the anterior part of the ramus under the
prenolars (probably due to age) , and itsml  m2 are lesswidened. In generd the norphology of
the lower tegthdof 1. sinensisisanog the same asthose of the European |. atticus. They may well
be congecific.

The mandible disovered at Maragheh in Iran and described as |. maraganus is a9 very
large, and close to that of I. zdanskyi in d9ze. However , the poderior border of the symphydsis
Stuated anterior to the p3, dl the prenolars are less reduced, p4 remains very large, and the
nolars are rot particularly widened (Table 2) .  sexud and individud variation in dze isfairly
large as Crusfont- Pairo and Kurtén (1976) thought , the Maragheh mandible may well be a large
maed |. atticus.

There are 2 ecies of Indarctos described from Indo-Pakigan: 1. salmontanus and |.
punjabiensis. The former is characterized by having enlarged’ talon” and better developed secondary
cupletson itsM2 , and the latter by having a little developed parastyle and conpressed protooone in
the P4. Therdore, both are different from |. zdanskyi in tooth morpholgy. The mandible bearing
the catalogue number Ind. Mus. No. D 8, which was fird described by Lydekker (1884) as
belonging to Hyaenarctes punjabiensis, but later tranderred by Algrim (1932) to Agriotherium
pal aeoindicum , may well belong to Indarctos, in view of its lack of premassteric fossa and the
dbuble-cugped entoconid in its ml. In Sze this mandible is very close to that of 1. zdanskyi.
However , the horizontal ramus is very low in this mandible , and the nolars are narrow (Table 2) .
It seems ingppropriate to refer them to one and the same gecies.

It isinteresting to note that the badly crushed skull from Anderson’ sLok. 13 (Chengouwan ,
Xin' an Qounty , Henan) described by Zdansky (1924 ,p. 26 27,pl. 4 5) as ? Hyaenarctos
. dowsgreat Smilarity with F:AM 22345. In sze they are comparable. The di gance between the
pogerior border of M2 and the poderior border of the gemoid fossa in the Henan skull is 115mm
(measured from the plate) . This same digance in F:AM 22345 is 110mm , while it isonly 82mmin
the Samos skull of 1. atticus (Thenius, 1959, fig. 6). The P4 M2 lengh is 95nm in both the
Henan skull and F:AM 22345, while it is 86mm in the Sanps skull , longer than the digtance
between M2 and dgenoid fossa. In the Henan skull and F:AM 22345 the digance between the M2
and the demid processisfar longer than the P4 M2 length. In the Henan skull the ssgittal cres
is ad o very high and plate-like , the P4 is longer than M1 and the' taon” of M1 is srdl. All this
shows that the Henan skull isto be included in the new ecies, Indarctos zdanskyi .

Acknowledgements It sems gppropriate when describing a Baode fossl from the Frick
Gollection, to acknowedge the work of Liu HS Ku, who while employed by Childs Fick , worked
diligently during the turbulent yearsof 1930 1939 making a large collection of fossl mamma sfrom
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the classc Baode sStes developed by Zdansky in the early 1920" s. Liu’ s collection resdes in the
American Museum of Natura Higory , New York , and represents the 2" nogt inportant collection
(the 1% being that in Uppsala) from Baode outsde of the People’ s Republic of China.

The materid described herein was expertly prepared in 2001 by Edward Pedersen, and the
photos illugtrating it were made by Lorraine Meeker , both of the AMNH g&f.
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