543 B 31 hOE R Vol.43, No.3
20164F6 A GEOLOGY IN CHINA Jun., 2016

doi: 10.12029/g¢20160326

WRoR, AT, TUksE, 5. ARTE L B SR IXER DU 28 2 X R S HTRRF 1], *PEBS, 2016, 43(3): 10411054,
Yang lirong, Yue Leping, Wang Hongliang, et al. Quaternary stratigraphic realm and sedimentary sequence of the Qilian Mountain and
adjacent areas[J]. Geology in China, 2016, 43(3): 1041—1054(in Chinese with English abstract).

B3z L R SR X 58 U 2230 /=R X %I 5T AR 7 5
BAZ? BRI ERE K BV HHECAME KA 5REY

(1. KF RFE, G BHZ 710069;2. 0 K KEFHHFEAREERRT, G BH% 710069;
3ELFRIAERVEARST RS EEZERE, FERAAELELHFAE F O, G BE 710054)

RE AR GORVNT &M 1) St XA 111 B &R X S i, (g fe— bRt | IRl 4 Vo 7 A0 TR A I
A 22 A SE PG AR KA R SR A T A SRR B AR Z e IR A A
FRL A, ORI A A, T A B SRR AR 20 AR B DU S AT TSR . A LS DU 4D A
SEAY AHUBUT A AR Bt SRR M2 2 DR , RIS LU R S X DU e Ml 2 A 7 T 4243 X, X 4
R AR R 5l — . A5 LU B SR DX B PU 4R T?E EARA AR (L BN Bl X ) B 404 )2 HER TS
SRR B i 5 AR Gl PO E R b X)) b RR U HERR K XD 5 A R (S b2kt ) LAt AR =Bl ==, e Tt LAk
R LD B3 5 RN F W 2 1 b A e XS »m s T TR A R 25 25 45 P P g 1L B LT A oA oKk Kk M
FRLL BT B s MR T o Rl L AR IE X040 S K0S LUy B 408 DX 55 DU 2 b 2 X KI5 « 22— T R X, 57
HJZ X SRR Z X, et 2 X S ERH)Z X, B2 X B RAb—T TR X

X 8 R M2 A DIBUT A S el s AR L

HE 525 P534.63 MERFERETD: A XEHS:1000-3657(2016)03—1041—14

Quaternary stratigraphic realm and sedimentary sequence of the Qilian
Mountain and adjacent areas

YANG li-rong'?, YUE Le—ping"’, WANG Hong—liang’, ZHANG Rui"’,
GUO Huai—jun', ZHU Xiao—hui’, ZHANG Yun—xiang, Gong Hu—jun"?

anxi, China, 2. State Key Laboratory of Continental Dynamics, Northwest University, Xi' an 710069, Shaanxi, China; 3. Key
laboratory for the Study of Focused Magmatism and Giant Ore Deposits, Xi'an Center of Geological Surver, CGS, Xi' an 710054,
Shaanxi, China)

Abstract: The Quaternary stratigraphy of twenty basins in Qilianshan Mountain and adjacent areas includes Guide Basin, Xunhua—
Hualong Basin, Tongren Basin, Xining Basin, Menyuan Basin,Linxia Baisin, Lanzhou Basin, Dingxi Basin, Tianshui Basin ,Subei
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Basin, Qinghai Lake Basin and Qaidam (N) Basin. The authors studied these basins based on the previous data and field
investigations. Characteristics of Quaternary tectonic landform evolution, sedimentary sequence of basins, palacontology and
paleoclimate were used as the basis to make stratigraghic division and also to unify the name of parts of sequences. The general
characteristics of Quaternary sedimentation of the study areas are as follows: Loess is widely distributed in the east (central Gansu
Province) with the thickest loess in the world. Alluvial fan and aeolian deposits are distributed in the north (Gansu Corridor).
Pluvial—alluvial and lacustrine deposits are distributed in the south (north Qaidam Basin), followed by aeolian sand and loess of late
Pleistocene. The transition from lake to alluvial and aeolian deposits happened at the Gonghe Basin. Qinghai Lake has lasted for a
long time. Moraines, pro— glacial and river terrace are distributed in the high mountains in the middle and west. According to the
above characteristics and principles, the sedimentary sequences of Qilian Mountain and adjacent areas are divided into the following
realms: Lanzhou— Xining stratigraphic realm, Guide stratigraphic realm, Jiuquan— Zhanagye stratigraphic realm, North Qaidam
Basin stratigraphic realm, Gonghe stratigraphic realm, Qinghai Lake stratigraphic realm and Subei—Menyuan stratigraphic realm.
Key words: stratigraphic realm; basin; sedimentary sequence; Quaternary; Qilian Mountain

About the first author: YANG Li—rong, female, born in 1978, lecturer, engages in teaching and study of Quaternary Geology; E—
mail:lryang@]163.com.

About the corresponding author: YUE Le— ping, male, bom in 1949, professor, engages in teaching and study of Quaternary
Geology; E—mail: yelping@nwu.edu.cn.

Fund support: Supported by China Geological Surrey Program (No. 12120113013400), National Natural Science Foundation of

China (No. 201180025, 41372020, 4172036).

A3 Ly T2 A0 X565 DU 20 4 2 XA 1 75 98 s B AR
Jb %k, Jb A 2 J0AR 7% Wi 2y DG BT v A8 JE , 7 =
B JR 4 W4, AR S o Xk B AR AR 2
B2 e R R T B A A K s ] b e B R AR
B 5 W A e 4 TR AR, AR L DR LR e,
M —P8 7 — 2 3K K [ 2 b 00 iR B B, 145 32 0L
AR VST IS = e s 1 A S AR L
ZRIA AU 2 5 Al — G T — % N — Il B i i 2 T B
IS4 Ly 1 X7 o 2 e 4 T 42232 DUAR ) o i 2 4
SR 1 D T R AL 1) 396 b I s ), AR 1L s X
HEABE N e 1L -5 Fi Rl A 24 By B P L
TR L B L A R T A 7 e T A A
R PG T M AR I AR — R SRR X ST
FEH, DX Py A A T R SRk, KA A A s LB
THARTE L1 b X RFEEFRTL, 225 4 H T 0%
TH S, Z1 8 A B0 R T RR LR B 5 55 D 2 955 9
JERC ISR I T i AR 22 L e XV RO AR T X P T
BIE AN TS L (IR 3 5483 m) AR 3% Ll (I 4k 5547
m) . i B85 11 (V33K 5808 m) J2 8 H I (74K 4843
m) 2RIk, 28PNt Bk Mk Kk A28k, LR VK
JFFIR K&, DX — U B DU 20 DK i P AL
T BEAN [7] B 11 B oK At L oKoK DOAR | ik R R o £
5o FE | R M X P XU A R R B AR

o, DX H BV B R TR

FRE L S AR IX B4 A A SR i IR fE—~k
[zt N Il e NI N =K NPl E o3 N
BB A B VYA ROK A P R A ) A
Mo SRR A R IS T A T A R
BCRUR TR Z M R 2 M IR R S Sk
AREE 20 RS X8 B MR 2RO AT IR AR AR
HOJZ A WESE, TR L T ARAAR R, S8 A8 T ML )2 i
ARG AT TR AR YR 2 ARG
HZAEE T AEHZ B T5 1, I
WFFE B2 2% 28 M TR DRI, AR 5 A7 27 Rk
JEAFAAAE AL A A A R EA T T )2 R4
1 TR LB I A ) 2 AR e R AL S8 i
TR FHAT A F R 4 R G H Z A 5 RSB
/b R 2 AR LM X5 DU R A A AT, IXAUIR L
i1 247 B3 3t DT A AR oty R By e i
EREWTTE

LU B SR N N i [ eGSR UL
TEHTHE 1 K AL B BE, DURU S BURRAIE it 22 )
AR Bty S oty BR5E 7 TR B R 28531, PR3
OB — A AL I B AT MR A X o RPARIE
Je AR DX A DU 22 40 2% X ) DR S IR AE 6 AT 20 A, OF
PEAT AN [) L JZ DX ) 2= 28 Z5 A0 X (R Do e

http://geochina.cgs.gov.cn H1E LT, 2016, 43(3)



S43%: 3

PR 2R A5 < A 1 B 808 DX U 20 2= DX S5 TR 1) 1043

ANTR] 3 2% DXCICRR FE SRR A 3 18 A S e A2 A Y
IO o 46 7% 5 DU 20 LR AR 342 1L i DX X 77 e e i o T
PR D 7, B 35 0 T2 3t DXL AR [ T, 4 e 9 R Ak
IGARAHFE

1 HZ 73 DS S5 4K A

A 34 Ly B 208 DX 55 DY 22 4 J2 DX 4] 3 F D 0 5 44
Py B SCR MR XN Z b BAT 2R R 1 A
S 5 F B AR A, U EAT R DURR e R
ik, 55 =2l A 1 0 A 5 AR R A — S . A
111 B BB DX U 2 EARUSARRIE Ry AR 78 ( 2Ry B
HHBIX) B oA ) IR HERL TS L R R
2 5 AL ER Gy S AR 1) wer it AR S AR B XL b
KH AR CSRAEHLIX) LA st AR — BB 32, i B
LK % 7 WU S B A o 5% O 20 LR 4 v v
T ZR2F 1A 28 DU 20 B ORI AR TTORR i e 40
DURRRCTD SRR 5 #p o8 8 sy L0 B L 1] 23 3t Aot | k7K
HERR L BT B s AU B o AN LB = X TR
U B 32 M 36 07 F8 4 ) 3L 52 AR ML, PR B 1 R 1
A A A B o ARl L 3R i U KA ] DX
MU 08 322 11 2 408 DX2 DU 20 3t 2 X 4] 93
M PG T IR X, S I, R — SRR
DX, SRAEHZ X, AR X, 75 W02 X LGR L
— [ TR X (8 1) o X883 2 X735 (0 176 220 —
PO T M2 DX 22 M — 35t 787 i S
b RE VY M S ROK F 5 SRR XA SIS A A
A— P TR A 5 P SR — SRR 2 X AP R
M ET T R S A AT TR X
AR AL Z 3t T PR G AL e IR LA AR T
FH L RSN DX ARG, TR XA
N A . ASSCH ST T 22— T Z X P Y
P 22N R, S P2 X P S A, TR
—RIH)Z DX P I SR B R DU o AR dE—T]
PR IX A eiA TR Ll JGE L R L Gk
L B el —f i) okt S kK TR

AT T AR B ANA A SR AN o Akl , DL
Lo 78 g it S &0 DX 285 0 40 Ml 5t 5 b 3 T 2% 13 B
PV 34 L K R X DX I B A 4 i (1:2507) L A
Sty NARE L3t D A= AU HB BT 5 RS £t ,
ST MR B A AR (R 1) o

2 WRXRISUURRS

21 ZM—FETHERX

22N — 1Y 7 2 DX DU 22 AR DA e
R, VAR AR DR R F , IR 3EA
SAVKOKTUR Wi 2 V8 &7 RK— 5
uze s DU R, V8 T A R B R
RE ALAR ORI R R . M —PE T 2
X e 2 M B 4 e T AT 4 KUK
TOUURR, K BGHERR, VKA S vk TR
2.1.1 20 EF L

] bl SR T AR A B R AR
I EISWEZG S 3 EE WN 4 S

48 1 v [ B A b 2R J R R X AR AR ek
OREARREES 7 o N a9 15 2
IR AE AN Gy e, — E I N A LT T AR
FH o AR SCHE DA T8 A b JZ2 R0 43 R SR SR FH A Ik 8
T AL DL LRSS AR
I3 A = T R et W U e w1 = = A 1
A “Lo=Su"1W# £ -y 2P H 2P 24 R 5™ (FH
MHCR T RIRR A I R ) RO E X
BAEARHR)Z (b BTARAR ) 22 ) (2002) PR i T By
2.58 Ma, &8t FFR 5 0.01 Ma, P E# +— +
ey A L IR AR IR N 2.58 Ma, R
T 4 Lo, 4F 54 0.78 Ma, B 5 9 tH 3% 4 [ Ao
TS, F 4 0.128 Ma, B BB 8 + 4035 S, L,
A4 0.128~0.01 Ma; 24t i H a8 B Y+ S, )
H F# 4 L,(0.01 MaZE4),

22N A B T LN B e, 45
TR b 2 PR Y o U 8 R
335 m, M IALAE L H— i EEE L R
PIR A —R 22 B i iz, NG LA
PERRRAE ORI ROML, IR , iy T e E 55
TIEAEFANI T SRR T ] WA A5 A% 2 B
EIR B BRI R IR, 22N
B RIS AR AT

RS RS mo YT 1 (So) S R E A
B (L)AL, B IR E 0, BORCHL, B, BR
LB, 3 ERE KA 4 mo YT IR IR kL
ML, S 2 YRR ZE BN B DR A5 4a , UL

http://geochina.cgs.gov.cn H1E LT, 2016, 43(3)



20164F

HE

H

1044

3

uoI1309s INA[—3 ‘U0NI3S

QMUIN—[ ‘UO1OJs Uenbnif—] ‘U0NOdS OpIND—H ‘U0NI9s e reysSuId)—o ‘Uondds ysuon—J ‘uonods (N) wepred) —5 ¢ uonods SuIuoH—J ‘Uonods Surury —) ‘Uonods uenksuif—g ‘uonodds noyzue -y

2901

2901

BAIE JUddk(pe pue ureyunof ueysuer(id) Jo douanbos Arejuowipos pue wyear orydeisnens Areurdend) | ‘814
I i S0 S0 0 30 Rl S —H UL —O I —d PR L — A L hd—D Wi —a* i e —V
3 6 07 B £ 3451 3 TSl 1131

V0L 2601 2001 286 296

o0T 2001 2001 286 296

V6

o7E

-9¢

07

http://geochina.cgs.gov.cn H1[EHL T, 2016, 43(3)



H43% 3 W RIS < AR 111 T I8 R 2 U 20 b J2 X R 5 AR 4] 1045
WEK | = W Sl GRS e Nk R — 5K Fﬁjt—ljdé
s )
g g 22 ) i 3y f
FEAR L) S | mEam | cMam | Rmaw | meaw | |
| 2@ — I |E e (| 7
g| ° = B = i e s
0.01 Ma— . == == . il
W i s et _
w ey =L ez P =
% Q; iR = - RE
= = | E W
r B [—0.13 Ma— ey EaE Y %gm i 5k
o | Ee = i == I==g g =
4 - E b E :E gﬁfl 5 51— m
- 2 B ||| || = B A
& |t 078Ma] 1 ||| ||| 5 e
] ST — % -
=~ B e = EXER — | 2
| & - = = > R S e
| #Qr DA BB = ] s ] &
hiix " _ﬁm — . n 7
% ..... o Eojma — 1] : P 0 e 4 ERER
R i AT e — - == e e s S
2. 58 Ma—~t W%i«,\/%;mw m T
O] me ] B Eo] wmns [0 we ] wems [ wms [] wwweme [ %+ (o] ARs

F1 AR LR B 5 L 3 /= e 51 Bt == 454

Table 1 Quaternary space—time configuration of stratigraphic sequence of Qilian Mountain and adjacent areas
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Fig.2 Loess—paleosol sequence and magnetostratigraphy age of Lanzhou—Xining stratigraphic realm
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