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Fig. 1 Geographical map of south Ningxia showing the position of Haiyuan County

1. TYEX (working area); 2.3 B (||l (mountain); 3.5 54k (boundary of
provinces); 4.7 (city); 5.8 (county),

LMK BE=R

BEBXNEZRIBEAHAMEIOKESROEER, oM THERLUMEE LR,
A FR AP 4R - DL K () 2)0 X TR ARLY 105.4 P A E, HERIE 3976.8
ANRGEBEBRFRSOTHME ZLHEZ L REATE 20 FR9], R =R (1
WRELGEBERT T2, FENRETTITTR. XELENNREEEINAZHBT
tt (Andersson, 1923; 5 5,1923,1925), REMABHEGZAERRTFOFR,HIA
A EEAG EF i (Yuan, 1925), R0, AN IZLERRRE, SiRELA%G
FEREME) (Andersson, 1925; thEHM ¥ RESEF,1956), R FE =R E K &
(Young, 1934), REBE=LH M A, 1948) , REZLEF A CE LR, 1957), &
BHESATEZRABFERATMEE=Z2HAH (Young %, 1936—1937), 1956 FFipEifE
SR ST T E A LIRS R I A T 5 SO AR e 7 1, 9 7= 1 0 LA
ARG A ATEKE R s B RRBIN AR P EH (A, 1979; A
H.,1981), 1973 EFE X ET E RN SH LB TR AWML, AT 1976
FEEN T L HS TR AR RS L E A (BRE I ,1977,1978; TEHIE H,1990), F
£, BEHXPEZANERSATEZRBFEFOTAH, HFFEEKEAMLIE=



287

L G AL ER RO AT

TEEEN S

THA%:

4

eix8uiN ‘venkiey ur sjewwepy A3edio] Suiivdq saNIT[EI0] AYI Jo uUONNQLIISIQ 7 ‘819

B @Y M GG = L B

U Emmws [~ ]  sausmsddd [N |
FwwErnsE R B Y T [N

vl [ whig [ 0|
B (57 S EWEY (1056 ]

fig) =

© Huls!

i L |
myg 9 4

0

0 -

vixduIN ‘venfieH ul sjemmel fieryio]
dultieag sarjreso] agy jo worymqliysrq gy

B 6 i
Kl SR s =K B EL [




288 T OB O B M FE R 32 %

APFELOGERN ERETHHA(TERBBERREEH, 1980, HR XA, 1984;
BREES,1988), Hl, THAAERN BB h i, T B#rg & X s o 0 B
HELIE ERAEBRNBR T RARZMS, B FEEKEA BB S A TEFSE, TEF%
BEARBAMEHHABRR O FAERES, 1988 FEBHRR, 1990), ATESBFEBEX
AL R AR Z B M P M (b 4, Bl R4 E ZE MR T H MRy b a X gos e xfbo
Bl R T E OB FUE BRI 0, AR A L XA 3 i B R RE PR A R 4, T 4
MRAEF S CTERED,1990, p. 203—206)

1988—1990 & XA — 2 PATE X R E R A 4. M RFARFLA, Mix
WX = A I E 0k 4T TR AR oy (R F O T4 LD AR AN TR A 4y B4 0
PSS BT =4, H O T a8 R Al 1992 0 T I T#E T = (L AR
fr, FAVE L ARE PR R SR R SGE N . B0 MH R T

ARAE NG IEDH ‘

EEHE: EEHHEE2H (Qm):FH T,

N b
g TrEE (Nig) & 683m
19. A EEREHNEREAX—ERKAGhBERYEGS, BRXIRCER B ©
= EE>343.6m

18. T EEZRERES DA SR E DS . EMPE. BiRE. EBELE,
EE>330m
17. tEGhEREHRENKAARDERHNKEEERS, KHH—EE 30cm

ke & 6.4m
———————— BT AEES -

Ttk a e g (Ni2h) BJE 819.9m
16. THEERRERHPEXL-EZEERMGE, BRI HeERRINKALGHE
BEEBYRES. J& 47.8m
15. R IR e HEREREBRB IS J& 10.6m

M EEBEERRERDRES, BRXEERKOEERP- AR K AGEDS,
5 426.8m
13. T HOERRE TS, 5 249.1m
12. T HGEEREA BRI ERHESDRAEMENOCERRKEGAED S,
JZ 64.5m

®eh

1. BILeERERESSRKAAEERSHIENRAAEDEARSELR MK
HEOREBER K. 2 19m

10. REGRERERP-MiFERREEhERSEPRESR,. AFRKAARDE,
PR E (KA A% S Qu-HB-13)Y: Rhinocerotidae indet. gen. et sp. E2.1m

1) Qu-HB N THEHF RERE—IALAEARS
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T EEKER (Elg) MJE 607.9m
9. FREAGEERBPREEFMETHATERARNRAAEDE, RKRATE
REFRE, RIS E (WEHARS: Qu-HB-9—12, 92011)": Desmaro-
lagus pusillus, Ordolagus teilkardi, Eucricetodon asiaticus, Parasminthus parvulus,

Tsaganomys minutus, Bounomys bohlini, B. ulantaralensis, Tararomys minor, Chali-

cotheriidae indet. E 60.9m
8. WU AEERMDREEERERAGHTEREE, BXREKahERES,
& 250.2m

7. RA4GEERBDRESSKRaahERP-ANABASELER, BXEEHE
RIS, &I ¥: Ephedripites, Pinuspollenites, Piceaepollenites, Sallxipollenites,

Quercoidites, Leguminosae, Chenopodipollis, Nitrariadites F1 Retitricolpizes,

E 29.6m

6. MABEERRYRES, BMEREFRATERERDHEESE—BEALABRENK
H&hERAE, E 91.8m
5. WA AEERRB RS REGKAaThEREBBRES, JE 1.9m

L BLEAERRENPREERVEBREFRETRIRES., WEREAEHERIE
H, BRERLGPTERENABRAGER S, ™ fl¥: Ephedripites, Quercoidizes,

Nitrariaedites, Retiricolpites, E 163.1m
5 REGPRREN SR EE RSN RES A SELR, % 10.4m
TEEg (B ME 117.5m
2L WU EAEERBYRES, E 11.1m
LBILEEERRYRESRRERKETERESRVBKRAGHEREREES

E—ERIathEREEBRTDRES, JZ 106.4m

RS

B3 TEERBIARE=ZRALMHE

Fig. 3 Geological section of Tertiary near Honggouliang, Haiyuan, Ningxia

Qm FEHSELZE; Nig FrhifTmd; Ni7h T—hiigaiiaiE; Ea g
FHEAKEHE;, B TEES; Jxw #RAAHBEH. Qu,-HB-13, 92011 {LAH AR
5 R AREM.

1) 92011—92017 ych @R F R A ¥ s 5EARHAF LG ARSUATR D,
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TEEE: BIEROHBEA (Uxw): RREURZZAERE
RRE R H A 4):

-G a g E (NiTh) BE>31.6m
19. RET aERRBPE, THRBESRERCERERBD S, B >2.6m
1. RAGEERT-MERKEAEDE. RAEAHEHNZHEER, BIHILY
HAEBR, E 1l.6m
7. BRI GEEREREDE, AR 0.3m PERBHABD S, JE 12.4m
16. BIKE F-ERERANKAEGEDE, JZ 0.8m
15. e e EERERRDE , MBR O RKABERPEREAEDE,
E 55m
14, BIR ERERAERRANKALEDE, XRARENAFART, REXHEE
B, &0 AR(92014-8), B 1.6m
3. aERRANKAAED S, JE 1.6m

L. BREEERANKAAEDEXBREROARRKELGEDE DS, AXHE
BE, WAt A (Qu-HB-101—106, -127; 92014-6, -7): Indricotheriidae

indet. gen. et sp., Parasminthus sp., Rodentia indet., Aprotodon sp. E 55m
———————— PIARES -

R E g AKEHE B (Elg) SE 184.4m

1L BIAEEERERRDE. BPRES, BBX—BERBERADRHRE BEFE.

E 19.8m

10. BFK-EE KA EERANKADE D BERBIL REKEARERER K
K BERDGE, PRELEERE AW A WA (Qu-HB-72—100, -130—160;
92013, 92014-1—5, 92015): Insectivora indet., Desmatolagus gobiensis, D. pusillus,
Desmatolagus sp., Ordolagus teilhardi, Tataromys minor, T. sigmodon, T. plicidens,
Tataromys sp., Bounomys bohlini, B. ulaniatalensis, 9Karakoromys sp., Eucricetodon
asiaticus, Eucricetodon sp., Parasminthus tangingoli, P. parvulus, P. asiae-centralis,
Anomoemys lohiculus, Tsaganomys altaicus, T. minutus, Tsaganomys sp. Cyclomylus
sp., Castoridae indet., Hyaenodon sp., Didymoconus sp. %, E 11.9m

9. MU E-EEERBERVERGREEZRNDE, BEAXKERRAE, ™
LS L A (92012): Insectivora indet., Desmatolagus pusillus, Desmatolagus sp.,
Tsaganomys minutus, T. altaicus, 9 Anomoemys sp., Tataromys plicidens, T. minor,
Tataromys sp., Bounomys bohlini, B. wulantatalensis, Eucricetodon asiaticus, Eucri-

cetodon sp., Parasminthus parvulus, P. tangingoli, Artiodactyla indet. 2, E37.9m

8. BRahEREpE SBLad-EERESAFELR. E 3.3m
7. BT AEEREE RDIFREKARBRIYE. J& 52.4m
6. MEEE-ERERBDE, B . TEROBRALGHERNBRES, THRX—ZE
10cm fUR 3 &8 2R AP, JZ 3.3m

5. B EEEREDDRES R BERBLAFRRED &, E 17.3m
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LEBLCE-EERRND S SRLaH-EEERRS B RESBKIHER,

E 21.4m
. RUAEERBYRES, PBX—E 20em ERKFZQREINYE, B 143m
LEBROBERFTRERERELE, E 1.6m
L BUGEERERMD S R—EREAES, JEE>1.2m

) 92014-6,-7
92013

- oS
it : 92014-( =5
i ¢SS

/,/ 1 92012
s Z ]
L !
197 .-4/. o A
‘615| ’Z/ e _A“ 2
Ni-2h - 1 m"":""‘-/z’ o

w
v \Y
\

0 30 60m

He4 THRERRXEREZRLUHNE.

Fig. 4 Geological section of Tertiary near Yuanliawowo of Haiyuan, Ningxia

Ni?h F-iheh i iiise: Ela Mgk s A 9201292015 (LA MR S o

=L AR R

hFHEOMBARTEXIRLTF 1976 £, HNRRBEETEHTLNG
MR R P E HEE ML BT . BB R P H (BRI, 1978), JGHBOHF P
HEBE A (54 ,1986), BHBIANETRERERE=ZLCIINEA(BRES,1988;1
5 RE4E,1990), MEMERE 4 WA R S b o mim b, e T AN
HIL 5% Stephanocemas sp. (EEEE,1984, p. 63; ERES,1988, p. 7)o ZEL
EWIEERPFSE P A, e R AR e H b MR & BLd B R it ek 8 R
L Ao

KRBAVERER X R ANRE RN T WL E R, LEHHE Apro-
todon sp., Indricotheriidae indet., Rhinocerotidae indet., Parasminthus sp., Rodentia
indet. & Hth, dprotodon TEEHMEAATREZMNENHERTNOD A, DEN
B P H S RATETRNIER Agyspe, Askazansor I Sayaken ZHi, X TRFEmATHEE
AR EE S0 , AR B M AR A 0 2 B i i, A 0 I A e L3 b A %
Wi F i Parasminthus (95 K0 5E 5376 00 i i - R ip B o i8R AU Parasminthus
sp. DARLLEIBHE=S N O M # (Parasminthus tangingoli, P. parvulus, P. asiae-
centralis) B R, SREPHFHPSHEF (P. xiningensis, P. huangshuiensis
P. lajeensis) LLER, 76 M? BEUE 11, BRIFHE 1 RS BIHELLENMRELENTR B
R, MM Parasminthus sp. LREHED ,IRETREAR B b KR, Hit, ™ LR MR
FILL I T BRI R FTREG B ch i i, B AR B RIIE) O 5 3 0 4 078 20 B AR
B, BB\ TETERFEAREDE ThHEFE, ATEHXE=ZRENTHNE
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firo

BEEFRTSUXEFE LB HEMEANEEA—ERRLA, RUEER
BB RES, S8 LEABRKMAR RIOTPA agt T30 5 B e & 25 B R
REO MR tt, XEHEBHZBEREY LEFER RO FH, ERR O FHEAR
EEETERBEN A, MARS AHBE B, KARSBEXEANTHEX A, AR
EEAFEN, TEXIEAE 2B HEER, XEEROFHBAFL, EZERIIE
A2 Wi 5vh Desmatolagus pusillus, Tataromys sigmodon, Parasminthus parvulus, P.
tangingoli, P. asiaecentralis F1 Didymoaconus BRI I T rh-MEdrE o Tsaganomys
O AR 50 43 1 0 th i it - Rh i ik, Hyaenodon ERHUAXAR 0 45 #r HE-HE #1 5 s
SR, Desmatolagus gobiensis, Ordolagus teilhardi, Tataromys plicidens, T. minor,
Bounomys bohlini, B. ulantatalensis, Karakoromys, Tsaganomys minutus, Cyclomylus,
Anomoemys lohiculus, Eucricetodon asiaticus SEEMBA T # & H K 7, M
RIEMRER 2 R B, Hsh, EXEHZG, MIIRERIAR Sinolagomys i
Yindirtemys SRpE EOE WS Fo Xt RPEEXEF S LE T A9t
ABARR AT B, RITENREI RN WE, Hit, BEHXERS
LR AR, mEhEEi, SERETFERREKE . AXFHN=Z8A, T8
WG AR g N 2 RA, DI S E AREFME=ZA# (Hsanda Gol) HFT™H!
TR IR UK S, BT EMNElSEKEAN—&, RNEABIRLIEAE
KEH, XHET T HEIEMXEAE AR RRA it

M. & &

LETHENER, #FaRAmsBirtntZeTElEsabREO%EN &
i, & AR ML E Y B AR Z TR () — R 4 S A B T SRR
HBKWEE, EREE R Rt FR L R ANRE, REWAML
o3, RET R T IR R AE 20Ma (35 7 4R) 245, (EARIB B ARG 24Ma,  20Ma F1 24Ma [HIHY
KB KLY 5HEMER Aquitanian Y,

ULEE K, EBr o6 T 4 AU A0S 4y RIFR T BUS T IR KRV EE R o R B R BT IRt
FHIRR, TR TR AR A AU B P L, S AR S AR B B AR R AU E
RBEMTEARRS o EMHEHE990, p. 253)BHAY: “XEHREE TR
JEFONE Fsh e 3 R s E B TR AL . BRATIAAEE BREERY , tH (22D FOwd (V0
LU L RyRI 5y B ot b R B M E G e R, LS AR HE BRI 43 6 o B AR I S L5l 0
S AR SR 5 SR AT FIE S B AR MRS B X e, (BN B a7 B M AR e IR BT 37 o T AR 3L
“BeR =40, AT i TR Aquitanian Jif, HEACRLEES 24 HT4, WAL
FLED DR AR SR B 22 B T8 Burdigarian 130 R T 400 0 R T BE
o 7EMUMX RPN TE MNI(Paulihac) Z 5, FEIRERRAE Agyspe 2T, Zerft E WL
FEZNBLTT IR Z T, EXERAMATOM A, ETXMAD, dprorodon BRI
SEba bAL 4 Sttt (YU e 5 - S B O FLED B O R TR, PR T
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FHSHANE R MBNIRUAERE, EGH 7RG ERiniit s) Wef, XEBTEE
H-PWTIEAEER, MBRINELMBARSLIABEAERD, EREEATERE
RESFREFERRR, BARTE AN, BINMNRREREHE, Bt
WEE TR 12 B, M R XSRS~ 8% 10 2, NEREAE 11 ZHE, &
B 19.8m, FATETERARAL LR T 120 T S S KB A, (LR REE B
BESO R HE , X e MB R RIS — P HE T,

2 AMARETE GRS, PO ig, B TR 28, B EF 0 F, fl X
AREFOEE. NEFBXAWHADDCENRARER, ELATIHE, BRECHWE
FEhURE o 0T, 7 LR = MK IR A e B I EAL A —B BITERE RE R
o TEIH S - = LR HE B = a R it i I 2 B, 5 2 U
HRH (MN8) I ARABARY (WSS, 1986), MZERGT R IGEHH A E
BT R ZEEMEORN RER 9 h b i B85, SRR, ORI 5ME 0N
& (MN6) REHY (Qiu, 1989 M HFE45,1986,1990; RICM %, 19915 H5£55,1992),
TIERAMER X A AR AL RES, D EhHE(EER), AR, BREREXH
CEBOEERER, X ENRZAMAZDI WA, BEFRYRTLZMERRELT
R IERANRTTHRERE Eo BMNENTREHMIORE , AW A RN, E D
AR AE g 20 o T A DT B A B SRR, MR B U, X = AN X P, e
RO R L, IR AL B, RO WAL TRl BT RE, S RERR M
FEIbA HERFES. RARLINAANTTRE R 2B ML ER R, X
PIFRPEPH N T E RO LR B ERY, A GHEN RSB, RED
FPERHEN P EHTEARERALST KT, mRELE, XSERPETEHEHA
X EPHFUNAFRHE ORI, EREENE, BRAXNE=ANWELRVH(HE
L AAARE MR RN R ER) —RoUdedbiE-FE AR, RRUTERSERSRN
RILRIBES Ko

bk, v RO RIS R & SRR R B0 Rt Borhrhg it A
Bt BMZEBERTAXR, AhREE QWA T REMEES, XEH
RRA REHERE—P 2 BU R,

3. EMXA T TEMS, EZMXEAABE=C WA A AREEREY
B BAMBLTHEEAN T REIMFWASMBE RN ZNE 0, EHRN AR YR
EREREETOER MEEREAE FWREY: —J7 ¥ RE & itz
AN SEREIER . B—Tm, FEENRE XA NG R T LT
FR IR R A T8 s IR YR R X Tt UGN IBTE . SR R AR R
XM ARAEEEAE L 2N ARG X R R LRI, X
RGO I i R 2 rp i G AL e, (ERATE AT TR FLEl M BEAY
A, BOAF LA A BIERN R, HOGRE— P BT S A A T R R o
BLHRRE B SO TSRO EUE A9 8 12 gt E R AYIER,
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DISCOVERY OF TWO MID-TERTIARY MAMMALIAN
FAUNAS FROM HAIYUAN, NINGXIA, CHINA

Wang Banyue
(Institute of Verrebrate Paleontology and Palecoanthropolopy, Academia Sinica, Beijing, 100044)

Yan Zhiqiang Lu Yanjun Chen Guoxin
(Ningxia Geological and Mineral Prospecting Institution, Yinchuan, 750004)

Key words Haiyuan, Ningxia; Early Miocene; Middle Oligocene; Mammalia

Summary

In Haiyuan County of south Ningxia red beds are well developed. They were noticed
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early in this century and discussed several times since then. They were first referred
to the Eocene (Andersson, 1923; Hsieh, 1923, 1925), but later called Pliocene Kuyuan
(=Guyuan) series and Ssukoutze (=Sikouzi) series (Yuan, 1925). Then they were
variously allocated as Eocene Kuyuan Formation, Tertiary Kansu (=Gansu) Forma-
tion, or subdivided into Paleogene Kuyuan Formation and Neogene Kansu Formation.
Recently, mainly based on lithology, they have been subdivided into Eocene (Sikouzi
Formation), Oligocene, early Middle Miocene (Hongliugou Formation), and later
Middle Miocene (Ganghegou Formation). The Oligocene in the Ningxia area is also
considered to include Early Oligocene, Middle Oligocene (Qingshuiying Formation),
and Later Oligocene (Hejiakouzi Formation). However, in the Haiyuan area the
geological ages of these subdivisions remain uncertain, and the Oligocene is not
subdivided because of lack of mammal fossils and other data that can help determine
geological age.

In 1988—1990 the Regional Geological Survey Team of the Geological Bureau
of Ningxia (RGSN) found some fossil mammals in the lower part of the Hongliugou
Formation and the upper part of the Oligocene. In 1992 a joint team of Institute
of Vertebrate Paleontology and Paleoanthropology, Academia Sinica (IVPP), and the
RGSN went to Haiyuan County and collected more fossil mammals from the Yuanjia-
wowo area using a screen-washing method The mammal fauna from the lower
part of the Hongliugou Formation is composed of Aprorodon sp., Indricotheriidae
indet., Rhinocerotidae indet., Parasminthus sP- and Rodentia indet. Among them,
Aprotodor is known to occur in the Early Miocene of the Lanzhou Basin of China,
Pakistan, and Agyspe, Askazansor and Sayaken of Kazakhstan. Parasminthus is known
to be of Middle Oligocene-Early Miocene age. Parasminthus sp. is more advanced
than the Oligocene species of this genus (P. asiae-centralis, P. parvulus, and P.
zangingoli) in size and morphology. Parasminthus sP- is similar to the Miocene
members, P. xiningensis, P. huangshuiensis and P. lajeensis, in having protoloph II
and lacking protoloph I on M?, but is even larger than them in size. Parasminthus
sp. may be of Early Miocene in age. This fauna from the Hongliugou Formation in
Haiyuan County may be of Early Miocene (or earlier) age. This is the first
discovery of Early Miocene fossil mammals and horizon in Ningxia.

The Hongliugou Formation is considered to be of Middle Miocene age on the
basis of the mammalian fauna from Hongliugou of Zhongning County and Dingjia-
ergou of Tongxin County, Ningxia. No Early Miocene mammal fossils have ever
been reported in this formation. The mammalian fauna from the {Hongliugou For-
mation of Haiyuan County is definitely older than that from the typical area. The
discovery of Early Miocene fossil mammals in Haiyuan, Ningxia, indicates that the
Hongliugou Formation represents a longer age range than previously expected: pro-
bably from Early to Middle Miocene.

_ The lower beds bearing mammalian fauna is dark red-brown, thick-layered, silty
mudstone; this unit was considered to be the upper part of the Oligocene or Late
Oligocene Hejiakouzi Formation and now is thought to be the upper part of the
Qingshuiying Formation. The mammal fauna includes Insectivora indet., Desmarolagus
pusillus, D. gobiensis, Desmatolagus sp., Ordolagus teilkardi, Tararomys plicidens,
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T. minor, T. sigmodon, Bounomys bohlini, B. ulantaialensis, ?Karakoromys P,
Tsaganomys altaicus, T. minutus, Tsaganomys sP-, Cyclomylus sP- Anomoemys lohi-
culus, 9 Anomoemys sP-, Eucricetodon asiaticus, Eucricetodon sp., Castoridae indet.,
Parasminthus parvulus, P. tangingoli, P. asiae-centralis, Hyaenodon SP- Didymoconus
sp., Chalicotheriidae indet., and Artiodactyla indet. The fauna from Haiyuan
County is named the Yuanjiawowo local fauna. Among the mammals, Desmazolagus
pusillus, Tataromys sigmodon, Parasminthus parvulus, P. tangingoli, P. asiae-ceniralis,
and Didymoconus are known from the Middle through Late Oligocene. Tsaganomys
is known to be of Middle Oligocene-Early Miocene age. Hyaenodon occurs from the
Middle Eocene through Late Oligocene. However, Desmatolagus gobiensis, Ordolagus
teilhardi, Tataromys plicidens, T. minor, Bounomys bohlini, B. ulantatalensis, Ka-
rakoromys, Tsaganomys minutus, Cyclomylus, Anomoemys lohiculus, Eucricetodon
asiaticus are typical of the Middle Oligocene. It is more important that the Late
Oligocene genera, such as Sinolagomys and Yindirtemys are absent here. It appears
that the fossil bearing beds and fauna are of Middle Oligocene age and may ,be
correlated with the Qingshuiying Formation of Lingwu County of Ningxia, St.
Jacques, Wulanbulage Formation, Ulantatal Formation of Nei Mongol, China, and
the Hsanda Gol Formation of the Mongolia People’s Republic. It indicates that as
a whole the Qingshuiying Formation in Haiyuan County is also of Middle Oligocene

age.

It is unclear whether the upper part of the Hongliugou Formation in the
Haiyuau area includes Middle Miocene sediments. However, the mammalian fauna
indicates that in the Ningxia basin the Hongliugou Formation represents different
ages in different localities. The local fauna from the typical locality, Hongliugou
area of Zhongning County, is of late Middle Miocene age (MN 8). The Dingjiaergou
local fauna of Tongxin County is of early Middle Miocene age (MN 6), and the
fauna from Haiyuan is of Early Miocene age. lt is interesting that the position of
the three localities are different in latitude: Zhongning is in north, Haiyuan in
south and Tongxin lies between them. Thus, the Hongliugou Formation has an
older age in the south and younger age in the north. It is probable that during the
Miocene the center of the Ningxia Basin moved from south to north because of the
uplift of the Liu-pan-shan. It should be noted that the axis of the anticlines,
synclines and faults in the Tertiary of the Haiyuan area is generally NNW-SSE. It
may reflect the uplift and extrusion of the Qing-Zang Plateau.

It is well known that the uplift of the Qing-Zang Plateau has seriously affected
the whole of Asia in geology, geography, climatology, and finally biology. The
discovery of the Mid-Tertiary fossil mammals in Haiyuna area provides us with new

information as to these change.



