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Parasminthus Bohlin, 1946

Parasminthus asiae-centralis Bohlin, 1946
( 1,61

1 PA(IVPPV 13593.1) ,2 M1(V 13593.2 3) ,1 M2(V 13593. 4)
2 m3(V 13593.5 6)
[ =Bohlin (1946)  Yindinte]
IVPPLoc. DH 199904A ;

P4 P4
M1 , , 4 M2 ,m3
, P. asiaecentralis ,
( x :mm) :P4,0.84%x0.86;M1,- x1.25;m3,1.6 x1.2,

1.45x1.0+

1
FHg.1 Occusd view of cheek teeth of Parasminthus
A F (P. tangingdi) : A.  (l6t) ML1(V 13594.1) , B.  (right) M2 (V
13594. 4) , C. (right) M3 (V 13594.6) , D. (left) m1 (V 13594.9) , E. (right) m2 (V
13594. 13) , F. (right) m3 (V 13594.19) ; G | (P. adaecentralis) : G
(left) P4 (V 13593.1) , H. (right) M1(V 13593.2) , I. (right) m3 (V 13593. 6)

Parasminthus tangingoli Bohlin, 1946
( 1A B

2M1(IVPPV 13594.1 2) 2M2 (V 13594.3 4) ,4M3 (V 13594.5 8) ,2ml



(Vv 13594.9 10) ,5m2 (V 13594.11 15) 5 m3(V 13594.16 20)
VPP Loc. DH 199904A ;

P. tangingdli ‘M1
M2 , ‘M1
;M2 , , yml
;m2 : :
(214, : : (2 4) ;
m3 , ( 1) P. tangingdi
P. tangingdli ( 1)
1
Tablel Measurements of cheek teeth of Parasminthus tangingoli (mm)
N Min Max Aver D v
M1L 1 1.3 0 0
M1 W 1 1.1 0 0
M2L 2 1.1 1.2 1.15 0.05 0.043
M2 W 2 1 1.05 1.03 0.025 0.024
M3 L 4 0.8 0.9 0.86 0.042 0.048
M3 W 3 0.85 0.9 0.92 0.047 0.051
ml W 1 0.82 0 0
m2 L 1 1.18 0 0
m w 3 0.85 0.9 0.9 0.041 0.045
m3L 3 1.1 1.23 1.15 0.056 0.048
m3 W 3 0.83 0.97 0.9 0.057 0.064
(abbreviations) : L, (lengh) ;W, (width) ; N, (number of gpecimens measured) ; Min,
(minimum) ; Max (meximum) ; Aver , (average) ; D, (¢andard deviation) ; OV, (coefficient
o variaion)

Parasminthus parvulus Bohlin, 1946
(2

9OM1 (V 13595.1 9) ,4M2 (V
13595.10 13) ,1 M3 (V 13595.14) ,1

ml-2 (V 13595.15) , 9 ml (V
13595.16 24) 2m2 (V 13595.25 26) 5p
m3 (IVPPV 13595.27 31)

IVPP Loc. DH 199904A Fg.2 Ocdusd view of cheek teeth of Parasminthus
parvul us
A. (right) M1(V 13595.7) ; B. (Idt) M2 (Vv
M1 M2 13595.10 ; C. (right) M3 (V 13595.14) ; D.
, , M1 (right) m1-2 (v 13595.15) ; E. (ldt) m3(V

M2 , 13595. 29)
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P. parvulus ,
P. parvulus ( 2) , M3 (V
13595. 14) , , P. pavuluss M3
P. parvulus M3 ,
, P. parvulus
2
Table 2 Measurements of cheek teeth of Parasminthus parvulus (mm)
N Min Max Aver D (oY)
M1L 7 0.95 1.07 1.02 0.038 0.038
M1 W 6 0.85 0.95 0.92 0.037 0.041
M2 L 4 0.85 1 0.94 0.054 0.058
M2 W 4 0.88 0.97 0.92 0.033 0.036
M3 L 1 0.75 0 0
M3 W 1 0.8 0 0
mi L 5 1.05 1.15 1.1 0.042 0.038
mi W 6 0.74 0.9 0.82 0.051 0.062
m2L 3 1.04 1.1 1.07 0.025 0.023
m2 W 4 0.8 0.9 0.89 0.054 0.061
m3L 5 0.75 0.8 0.78 0.024 0.031
m3 W 5 0.66 0.78 0.72 0.039 0.055
1(For abbreviations see Table 1)
Heterosminthus Schaub, 1930
Heterosminthus lanzhouensis Wang and Qiu, 2000
( 3AB)
mil m3 1 (IVPPV 13596.1 2)
IVPP Loc. DH 199904A ;
ml Heterosminthus |anzhouensis ,
v, : ,
H. larnzhouenss m3 m3 (V 13596. 2)

Parasminthus m3 , , )

, Heterosminthus H. ori-
entalis m3 H. orientalis ,
H. intermedius (
) m3, , %
13596. 2 H. lanzhouenss ml (V 13596. 1) (

), H. lanzhouensis m2 , V 13596. 2
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H. lanzhouensis 3

3
Fg.3 Occdlusd view o cheek tegth o Hetero
sminthus
A B. ( Heterosminthus lanzhouensis) :
A. (right) ml (V 1359.1) , B. (Iét) m3 (V
13596.2) ; C. ( ) ( Heterosminthus
intermedius . Mov.) , (holotype) (V
13597) : Cl. (Ieft) PEM2, C2. (right) m1-3

( ) Heterosminthus intermedius sp. nov.

M2/ m2

mL 3 i2 ml 2(IVPPV 13597)
(7
, ;M1
, ;ml
, ;m3 .
intermedius, ,

| anzhouensis

v3

PA M2,

IVPPLoc. DH 199903

M1 M2

H. orientalis

1/3

H.
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24
1 1 P4- L
P4 1
M1 ) ,
(protoconule) [ (2000) = (1985
1996) (anterocone) |
M2 , , M2 M1 ,
1 M 1 1 M 2
’ ml ’
V V 1
S : [
(2000) = (1996) ] )
rT]2 1



m3 , 3
m3 Table 3 Measurements o teeth of Heterosminthus (mm)
m2 , H. intermedius H. lanzhouersis
(V 13597, holotype) | (V 1359%.1 2)
, ( , (I&t) (right)
) L 0.45 0.5
: P4 w 0.59 0.55
) ) WL % 131 110
, L 1.45 1.4
m M1 W 1.08 1.05
W/L % 74 75
L 1.25 1.25
, M2 W 1.02 1
, W/L % 82 80
o L 1.15
W 0.47
' L 1.4 1.45 1.31
' mil w 1.05 0.% 0.91
, WL % 75 66 69
, , L 1.25
m2 W 1
W/L % 80
L 1.1 1.1
( 3) m3 W 0.8 0.85
WL % 73 7
, ' ) L 0.85 0.8
' ML M2 2 W 0.45 0.45
mi-3L 3.65
;ml ,m2
1(For abbreviations see Table 1)
( Heterasminthus) , Heterosminthus 2
(H. orientalis Schaub, 1930) (H. lanzhouenss Wang and Qiu,
2000) , ( )(H
intermedius 9. nov.) H. intermedius , (
M2, / 80,82) H. orientalis(M2 70

74) | H. lanzhouensis(M2 / :85) ;
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‘M1 M2 H. lanzhouensis , H. orientalis
: H. orientalis M1 M2 M2
M1 , ,ml , ,m2
; H. lanzhouensis M2 ,ml
, , M2
, ml :

Heterasminthus

; M1 M2
, ;M2 ;ml
' ) ) ;m2
Litodonomys Wang et Qiu, 2000
( ) Litodonomys of. L. huangheensis Wang and Qiu, 2000
()
1 m2(V 13598)
VPP
Lov. DH 199904D ,
, L.
huangheensis ,
Imm ' '
4 ( '
) me , L.
(V 1359%) huangheensis '
Fg.4 Occdusd view of ) , L. huangheensis
lét m2 o Litodonomys 4
d. L. huanghe
ensis (V 13598) ( ) Litodonomys xishuiensis sp. nov.
( 5
(VPP V 13599)
DH 200105 ; (9
) ;ml )
,m2 ;m2 m3 , , ,
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ml

ml

mil

2

ml

ml

ml

A.

5 ( ) (v 13599)
Fig.5 Holotype (V 13599) o Litodonomys xishuiensis
P. rov.

(Ieft) m1-3 (ocdusal view) ; B.

ml

:/ 1003

1/3

(buccd view o I€ft lower jan)
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7 ml L
m3 m3 m2 ;
L rTB L
( )
L er
4 ( 4)
Table 4 Measurements o teeth of Litodonomys (mm)
L. xishuiensis Litodonomys o . L.
(V 13599, holotype) huangheensis
(V 13598) ' m3
(l€ft) (right)
mi-3 4.06 3.85 Litodonomys
L 1.6 1.55 .
Litodonomys
miL w 1.1 1.25 )
WL % 69 81 (L. huangheensis)
L 1.45 1.35 1.2
m2 w 1.3 1.35 1.2 , ,
WL % 0 1 1 ‘mi
L 1.1 1 '
m3 w 1.2 1.5 2 m s
WL % 109 115 ' '
- L 1.5 1.5 ©om3
|
w 0.95 1
1(For abbreviations see Tablel) L. huangheensis
, (Litodonomys xishuiensis)
Litodonomys 2 (L. huangheensis L. xishuiensis) ,
Allosminthus Litodonomys Allosminthus
, Parasminthus ,
L. huangheenss L. xishuiensis ,
1 1 1 1 ( 3
, L. xishuiensis L. huangheensis ,  Litodonomys
L 7rr]2
m3 ,m3 , ;
2
, 3 7 ( Parasminthus asiae-centralis,
P. tangingdi, P. parvulus, Heercsminthus larnzhouensis, H. intermedius, Litodonomys
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xishuiensis L. d. L. huangheensis) Parasminthus asiae-centralis, P. tangingdi, P.
parvulus, Hetercsminthus lanzhouensis L. . L. huangheensis ,
(Bohlin, 1946; )
2000) H. intermedius L.
Xishuiensis ,
(Litodonomys) , L. huangheersis, (
,2000) L. xishuiensis L. huangheersis
, Heterosminthus —
( ,1996 ,2000; ,2000) H. intermedius
H. orientalis , H. lanzhouensis ,
H. intermedius L. xishuiensis ( ) Phyllatillon 9.
Phyllcatillon — ,
( 12003)1 t
, W. Downs

DIPODIDAE ( RODENTIA, MAMMAL IA) FROM THE MID- TERTIARY
DEPOSITS IN DANGHE AREA, GANSU, CHINA

WANG Barr Yue
(Irstitute of Vertebrate Paleontology and Palecanthropdogy , Chinese Academy d Sciences Beijing 100044)

Key words Danghe areadf Gansu, Oligocene, Miocene , Dipodi dae
Summary

The fosdl dipodids of the Danghe area, Gansu, were described by Bohlin (1946) , dlegedy
from a dnge late Oligocene level . Due to the extremdly conplex tectonic disturbance of the gratain
the gudy area, Bohlin' s age determination needs to be verified gratigrgphicdly. In 1999 and 2001
ajoint team of Inditute of Vertebrate Paeontology and Pdeoanthropology , Chinese Academy of
Stiences (IVPP) , Culturd Relic Archasology Inditute of Gansu and Gansu Province Museum made
a genlogc survey of the Danghe area. Asa result , a number of dratigrgphic problems were clarified
and ome newv mammalian fossls were oollected from gratigraphicaly known levels (Wang et d .
2003) . Anpng the fosdls the dipodids are one of the mogt abundant , including not only the taxa
described by Bohlin (1946) , but d 2 new ecies from new levels.

1 Sydemdics
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Dipodidae Fischer de Waldheim, 1817
Parasminthus Bohlin, 1946
Parasminthus asiae-centralis Bohlin, 1946
(Fg.1,G 1)

Specimens 1 P4,2M1,1M2and 2 m3 (IVPPV 13593.1 6).

Locality and horizon VPP Loc. DH 199904A , Yindirte, Aksay Kazak Autononous
Qounty ; Late Oligocene , the upper part of the Paoniuquan Formation.

Remarks P4 is conposed of a main cugp and a pogerior cingulum. On M1 the anterior arm
o the protocone extends to the anterobucca corner. M2 has double protoloph. The m3 has
metaconid not shifting anteriorly and lacks meslophid. All the features are identical with those of
P. asiaecentralis. The dze of the cheek teeth iswithin the range of the variation of this ecies
(Dimendons see the Chinese text) .

Parasminthus tangingoli Bohlin, 1946
(Fg.1,A P

Specimens 2M1,2M2,4M3,2ml,5m2and 5 m3 (IVPPV 13594.1 20).

Locality and horizon VPP Loc. DH 199904A , Yindirte, Aksay Kazak Autononous
Qounty ; Late Oligocene , the upper part of the Paoniuquan Formation.

Remarks The cheek teeth are iderticad with those of P. tangingdi in the basc features:
M1 and M2 have a diginct concavity between the hypooone and pogeroloph on the pogerior wal ,
and 4 roots; the metaoph of M1 joins the poderior arm of the hypocone or pogeroloph; M2
possesxes double protoloph , and metdoph meeting anterior arm of hypocone ; on ml the anteroconid
oonnected with the metaconid by the anterior cingulum; m2 has only one transverse lophid between
the metalophid and hypolophid; m3 lacks meslophid; and the dze is within the range of the
varigtion of P. tangingdi (see Table 1) .

Parasminthus parvulus Bohlin, 1946
(Fg.2)

Specimens 9 M1 (V 13595.1 9) , 4 M2 (V 13595.10 13) , 1 M3 (V 13595. 14) , one
rignht lower jaw with m1-2 (V 13595.15) , 9 ml (V 13595.16 24) ,2 m2 (V 13595.25 26)
and 5 m3 (IVPPV 13595.27 31).

Locality and horizon  IVPP Loc. DH 199904A, Yindirte, Aksay Kazak Autoronous
Qounty ; Late Oligocene , the upper part of the Paoniuquan Formetion.

Remarks M1 and M2 have 4 roots and flat pogerior margn without concavity between the
hypooone and pogeroloph. On M1 the metaloph joins the hypooone. The M2 has snge protoloph.
The ml has diginct and usudly ilated anteroconid and cormplete mesolophid. On the m2 only the
pogerior arm of the protoconid is present between the metalophid and hypolophid. These features are
identica with those of P. parvulus. In addition, the sze of the cheek teeth is smdl and within the
range of the dze variation of this ecies (see Table 2) . The only difference between M3 from the
Danghe area and P. parvdlus is that it has initid double protoloph, which was conddered as
irfragpecific variation. The gecimens from the Danghe area seem to be rferred to P.  parvulus.

Heterosminthus Schaub, 1930
Heterosminthus lanzhouensis Wang and Qiu, 2000
(Fig.3,A,B)

Specimens  One right ml and one It m3 (IVPPV 13596.1 2).

Locality and horizon VPP Loc. DH 199904A , Yindirte, Aksay Kazak Autoronous
Qounty ; Late Oligocene , the upper part of the Paoniuquan Formetion.

Remarks The ml is identica with that o H. lanzhouenss in sze (see Table 3) and
occlusa features, such as V-shagped metaophid  , bending ectolophid , short and anterobuccally
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oblique ectomeslophid. No m3 of H. lanzhouensis has been reported until now. Recently one m3
was oollected from the same levd of the same locdity of ml (V 13596.1). On the m3 the
metaconid shifts anteriorly to the protoconid. The lingual part of the anterior cingulum is small and
o didinct anterior fossttid is vishle. The pogerior arm of the protoconid is well developed. The
hypolophid , midde and pogerior fossttids are smdl. All these features are dmilar to those of
Heteresminthus rather than to Parasminthus. The m3 sems to be rderred to the genus
Heterssminthus. However , it has a diginct hypolophid, middle and poderior fossettids, which
indicate that the talonid is less reduced than that of H. orientalis and dmilar to that of H.
intermedius 9. nov. (videirfra) . Probably the m3 (V 13596.2) belongsto H. larzhouensis, as
well.

Heterosminthus intermedius sp. nov.
(Fg.3,0

Holotype A segment of upper jaw with right 12, Ieft and right P4 M2, a segment of right
lower jaw with i2 and ml 3, and a ssgment of |t lower jaw with i2 and ml 2, which may
belong to one of the same individuad (IVPPV 13597) .

Locality and horizon VPP Loc. DH 199903, Tigianggpu, Aksay Kazak Autoronous
ounty ; early Miocene( 9 , the middle part of the Tigianggou Formetion.

Diagnosis Molars with dightly aternately arranged main cusps; M2/ m2 proportionaly wide
and gort ; M1 and M2 with well-developed protoconule and pogerolingua cregt of protocone, but
without anterogtyle; M1 with developed pogerior arm of protocone and diginct anterior snus; M2
with short and lower anterior cingulum, developed anterior arm of protocone and metaloph joining
hypooone; ml with developed mesolophid meeting metagylid , long and transverse ectomesolophid ,
and anteriorly oblique hypolophid joining with ectolophid before mesconid; m2 with dightly
anteriorly shifting metaconid , rather developed bucca part of anterior cingulum and mesoonid , and
weak ectomelophid; dightly reduced m3 with hypolophid , midde and pogerior fossttids.

Etymology intermedius, Latin: between. It inplies that the features of the cheek teeth are
between those of H. orientalis and H. lanzhouenss.

Description and dimensions(see the Chinese text)

Comparison The cheek teeth from the Danghe area are brachydont with diginct cugps and
weak lophs; the nolars have dightly adternately arranged main cugps and digtinct mesoone; M1 and
M2 have pogerolingua creg of protocone and mesloph; the ml has a diginct ectomelophid; the
m2 has well-developed pogerior arm of the protoconid. These basic features are identical with those
of Hetercsminthus. Obvioudy V 13597 belongs to Heterasminthus.

Heterosminthus is known to include two species, H. orientalis and H. lanzhouensis. V 13597
differsfrom the above two gecies in having a shorter and lower anterior cingulum on M2, and a
nore anteriorly oblique hypolophid joining the ectolophid before the meoonid. It is dmilar to H.
lanzhouensis but different from H. orientalis in M1 and M2 having a developed protoconule , M1
having rather developed pogerior arm of protocone and didinct anterior sSnus, M2 with well-
developed anterior arm of protoocone , ml with prominent mesolophid meeting mesosylid, m2 with
nore developed mesoconid , less anteriorly shifting metaconid and diginct bucca part of anterior
cingulum, and less reduced m3 with diginct hypolophid, midde and poderior fossttids. It is
dmilar to H. orientalis but different from H. lanzhouensis in M2 having metaloph joining hypooone
and ml having long and transverse ectomelophid. In addition, the proportion of the cheek teeth,
particuar M2, the degree of the dternate arrange of the main cugps and the degree of the
development of the pogerolingual cres of protooone are between those of the two ecies. It seems
that V 13597 represents a new ecies in the intermediate gage between H. orientalis and H.
lanzhouensis , named as Heterosminthus intermedius 9. rov.

Sme evol utionary tendencies of  Heterosminthus can be proposed based on the materia of the 3
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above mentioned oecies. The cheek teeth seem to change fromwide and short to long and narrow in
proportion. The main cugs become nore and nore dternaively arranged. The poderolingua crest
o protooone of M1 and M2 evolves from weak to well developed , and the anterostyle from absent to
diginct. The metaloph of M2 shifts pogteriorly to join hypocone. On ml the ectomesolophid changes
from short and oblique anteriorly to long and transversdly , and the meslophid tends to disgppear ,
the hypolophid from transverse to oblique anteriorly. The metaconid shifts anteriorly and the bucca
part of the anterior cingulum tends to disgppear. The m3 is reduced to svdler and snpler.

Litodonomys Wang et Qiu, 2000
Litodonomys cf. L. huangheensis Wang and Qiu, 2000
(Fg.4)

Specimen  Orne |t m2 (V 13598) .

Locality and horizon VPP Loc. DH 199904D, Yindirte, Akssy Kazak Autononous
Gounty ; Late Oligocene , the upper part of the Paoniuquan Formetion.

Remarks The m2 iswide and short in proportion. The occlusa gructure is Snple, with
weFdeveloped lophids and compressed main cugpids. The protooonid lacks pogerior arm. The
ectolophid extends obliquely from the protooonid to the anterior arm of the hypooonid. All of these
features are dmilar to those of L. huangheensis. However , the m2 is square in occlusl view , with
subequal length and width. The meolophid is dender and long. The ectolophid is located near the
midde part of the tooth. The metaoconid and metdophid | shift anteriorly , © that the lingua part of
the anterior cingulum and the anterior fossettid become small and short. These features are different
fromthose of L. huangheensis. These didinct features may represent infragecific or intergoecific
variations. The problem will be lved pending nore ecimens. Dimensons se Table 4.

Litodonomys xishuiensis sp. nov.
(Fg.5)

Holotype Right and I€t lower javs may belong to one of the same individud (IVPP V
13599) .

Locality and horizon  IVPP Loc. DH 200105, Xishuigou, Subei Mongol Autoronous
Qounty ; early Miocene( 9 , the middle part of the Tigianggou Formetion.

Diagnosis Lower nmolars wide and gort in proportion, ectolophid located near longitudina
middeline; meslophid long on ml but absent on m2; m2 and m3 with low and weak anterior
cingulum , well-developed anteroconid ot joining with anteriorly concave metdlophid ~ ; m3 wider
than long , with short middle fossttid and snudd.

Etymology Xishui , a tributary of the Danghe River , where the fossls were di scovered.

Description and dimensions(see the Chinese text)

Comparison The lower nolars from the Danghe area are low and wide in proportion and
dnpleinoccusd gructure. The lophids are well-developed and the cugids are conmpressed. The
hypolophid and pogerolophid are fused on m3. These festures are identicd with those o
Litodonomys. The gecimens from the Danghe area is different from the only gecies o
Litodonomys, L. huangheensis, in ©me features. The lower nolars from the Danghe area are
dightly wider and shorter in proportion. The ectolophid is located near the longitudind midde line
o the teeth. The meslophid is cormplete on ml and absent on m2. The anteroconid of m2 and m3
iswell-developed but does ot join the metalophid, which is concave anteriorly. On the m3 the
taonid is nore reduced and shortens. Obvioudy V 13599 represents a new oecies diginct from L.
huangheensis , named as L. xishuiensis.

Now the genus Litodonomys is kmown to include two goecies, L. huangheensis and L.
xishuiensis. Both are known only from lower nolars. Armong the known dipodids Litodonomys seems
nore smilar to Allosminthus from late Eocene of Ada in having dnple tooth gructures. Whether
Litodonomys evolved from Allesminthus-like or Parasminthus-like forms must wait pending nore and
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better specimens.

L. huangheensis is krown from late Oligocene and L. xishuiensis from early Miocene. The
|atter stems to be nore advanced than the former in nmorphology. ff it is true, ome evol utionary
tendencies in Litodonomys may be deduced: the lower nolars become wider and dhorter in
proportion and the ectolophid gradualy shifts lingually ; the mesolophid gradually reduced on m2 and
m3; the m3 becomes gdorter, with nore and nore reduced talonid and fused hypolophid and
pogterolophid.

2 Discusdon and conclugon

To sum wp , the dipodids from the Danghe area include 7 fecies of 3 genera ( Parasminthus
asaccentralis, P. tangingdi, P. parvulus, Heteresminthus larzhouensis, H. intermedius,
Litodonomys xishuiensis and L. . L. huangheensis) . Anong them Parasminthus asiae-centralis,
P. tangingoli, P. parvulus, Heterosminthus lanzhouensis and L. d. L. huangheensis were
oollected from the upper part of the Peoniuquan Formation, which is late Oligocene in our
interpretation (Wang and Qiu, 2000) . They are the same as described by Bohlin in 1946. This
proves that the dipodids described by Bohlin (1946) were late Oligpcene in age too. The other two
ecies, Heterosminthus intermedius and Litodonomys xishuiensis , were collected from the midde
part of the Tigianggpu Formation. They are the fird mammaian fosdls ever disoovered from the
Tigianggou Formetion. The 2 new Pecies not only shed light on evol utionary tendencies of the two
related genera, but A9 provide inportant evidence as to the geologca age of the fosdtyieding
deposits. Litodonomys was previoudy known only from the type species (L. huangheersis) of late
Oligocene. As mertioned above, L. xishuiensis is nore advanced than L. huangheensis. Its age
can thus be later, probably early Miocene or even later. Hetersminthus is known from late
Oligocene through middle Miocene. H. intermedius is nore primitive than the middle Miocene H.
orientalis (Qiu, 1996, 2000) , but nmore advanced than the late Oligpcene H. lanzhouensis (Wang
and Qiu, 2000) . Thus, it may be of ealy Miocene in age. It is interesing to point out that
Phyllatillon . was d 9 found from the middle part of the Tigianggou Formetion, but in a leve
dightly higher than that yielding the alove 2 new gecies. Phylldtillon is known from late Oligocene
through early Miocene in Asa. Based on the mammdian fossls, | may conclude thet the age of the
middle pat of the Tidianggou Formetion is early Miocene. However, acoording to our
reinterpretation of the paeomagnetic data of the Xishuigou section (Wang et d. , 2003) , the
Tigianggou Formetion should be middie Miocene, thus dighntly later than the age determination
based on the mammdlian fossils (early Miocene) . A find solution of the contradiction needs further
work in the Danghe area.
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