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Abstract: Xunhua-Hualong basin Cenozoic sedimentary strata, basement and surrounding mountains analysis of apatite fission
track geochronology reveals the Northeast margin of Qinghai-Tibet plateau experienced three periods of uplift and exhumation
events since Late Cretaceous: (1) Basin basement, Laji mountain and West Qinling orogenic belt apatite fission track ages gen-
erally record a Late Cretaceous-Eocene relatively rapid regional uplift and exhumation event. Northern margin of West Qinling
rapidly uplift at 84 Ma, which was controlled by the uplift of the northward thrust; to the North Lamu Gorge in central of Xun-
hua-Hualong basin uplift at 69 Maj; further north rapid uplift stages along Laji mountain is mainly between 40—50 Ma, reflec-
ting Paleocene-Eocene rapid uplift gradually extending from south to north. This tectonic uplift event resulted in Xunhua-

Hualong basin and Linxia basin missing Paleogene Xining group sedimentary strata that deposits in northern Xining-Minhe ba-
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sin. The first period of uplift and exhumation ended at about 31 Ma,when Xunhua-Hualong basin connected with eastern Linxia
basin to a large unified foreland basin of West Qinling, both experience the same tectonic and sedimentary evolution history,
therefore Cenozoic oldest Tala group sedimentary strata age in Xunhua-Hualong basin won’t exceed the oldest sedimentary stra-
ta with Paleomagnetic age of 29 Ma in Linxia basin. (2) Late Oligocene about 26 Ma Laji mountain began bi-directionally
thrust-uplift and may have continued to Early Miocene about 21 Ma, and uplifting made Xunhua-Hualong basin become pied-
mont extrusion foreland basin between Laji mountain and West Qinling, when Xunhua-Hualong basin began to deposit Tala
group alluvial fan of thick coarse clastic rocks. By analyzing sedimentary facies, the ancient {low direction and gravel composi-
tion of Xianshuihe group and Linxia group sedimentary strata in Xunhua-Hualong basin, it is concluded that Laji mountains ex-
perienced the largest bi-directional thrust-uplift event in the Miocene about 8 Ma, which led directly to the event of Xunhua-
Hualong piedmont extrusion foreland basin turning into mountain basin, which formed basic pattern of basin-mountain land-

form in northeastern margin of Qinghai-Tibet plateau nowadays.

Key words: Xunhua-Hualong basin; source; fission-track; Laji mountain; West Qinling.
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Fig. 3 Distribution of gravel composition and paleocurrent direction during Tala formation in Xunhua-Hualong basin



%4

SRS L — fe R A e P LOR B i A 731

K4 e — bkt 41 B MR )2 K BR GBS
Fig. 4 Map showing gravel layer and gravel shape during Tala formation in Xunhua-Hualong basin
a. b B/ T50-2, s 2l B 3200 B U BR A2 s b, R ILEL RS T50-3, AbFigl b3R8 S BRab A2 WA 2080 B 2 EL IS K s oo B AR
542 P RUR A R AR IR, & ORI A d. BUA RIS 7 2 R G0 )2 Ik A2

FHIBR A 1 77 0] £ 2 NW ] (NE [, 5B
bz 2 [0 RR S S 2 b bt A e s AR A R A X
ZHTRRA AT A B — 2 DU A IRk B TR
W=8%.

T [ FE, AR AL B R Y T50-4 [ Heed F- 13T 1
B —EEERRIKE AR R A B ALK E Y
450 KGR RD 5 2 205 B R A 1324 ik A1 9%
129 HAB L 10% . 5 b RrdH (8K A7 5053 H EE - B8R AT
SERA BN P X 22k B R AR A2 RS
JRAR R A R MR RIS AL s s i — S R B HLA
SR UL IS RS GRS UNITE] | 2 SURU I SU N7 8

B ALERAE & B #2110 T53-13,T53-15 fthfiL
YUMAFR TR BR A Bk A R0 5 5 2 6620 A8 i
WAk 2 1826 ~40% A P24 16 % ~41% . £
EY 18 A A P FAE RO 5 B 4 1 11
AAAARHESHE Lol A B2 e a1 L
A I AT A S P A A — 2 e ey 5k 3 AL
P LM X R 35l 4 BRI 1 1 B 2R B
AR X T 7 0 il ) 6 Ak — Tl R 2 A Ay U

3.2.2 REKAA. I E AR R (212~
7.3 Ma)  JdK T2 A BB B 32 200 Al T 5%

TEAEH , BEAMENR AL — AL B 2 PG AL 30 L A= 2t

Ife B2 4 10 R PG T — EOR 2 b SR R U B (&L 5). 7§
b — 1k [ 75 1 14 T % SRl I T 2L T S 2B MR B R
B 2R 205 1 B 1 2R T AR R T51-13
T51-15 (el K ] 28 01 52 2H A0 A8 Bt 400 10k &2 ok 4 ke
FRRAT T A R BT BELY 50% ~T70% L K SR {0 b
F10%0~250  BAAKETA 1500 A2 10% .4k
A 620 ~10 %, BRAT 843 7 A B0 I B 43 43 ik
SR WG AT TS » 26 D — 5 B B 2 s A L)
5= WM IREA CRARWA TR A A
FRAL P4 SR K A Fra k. i AR R NE [ X 5
P 2 A W T2 6 Bl R ] A 56 ~ 60 Ma, 1] G811 Fifl
R PRI 2B 5T 8 Tk S 11 4 A 3T
TR DRI 2 NG vt w1 Jokofr 0 5 o A .
[l b 3 2 W)~ B db T51-16, T51-17 Al
T52-1 (AR 0T 4 A 52 AL BE &R A o0 85k o
BRAT L TR A D AR D 5 24 65 %0 Kb Al
B 5N~ 2T % KAL) 1350 K 448 K 2
1% JKAEZY 11 %, BLANEAT b i (W RE A T
85 TR b o5 A T AR AL (EUS A A AR — 3
PrE R R TR A5 5 2805 1T A ) U S
71t TR A fb — b R 7t i 38 sl /K 3T 4 i 52
LR BE A St AR oy i 1) A NEUN [] 2 32, 2



732

HuERBE 7 U BOR24f

%38 &

i g
[

=

W

<7

D &

T51-15

xel
0%
B
27%
HE 13 5
0

BS At — fole Fa K ] 2H Al SRR B s B3 051 B 03 Bt it 1 20 Af

Fig. 5 Distribution of gravel composition and paleocurrent direction during Xianshuihe formation and Linxia Liushu segment

in Xunhua-Hualong basin

HJBK T 2 ek S MR B e B AR R 1t 37 2 P )
FE L s AR A AL - X 5 Z BTk A7 O3 B9 23
r—250 BEH T AT 26 e S LA B g 0 A )
AR fip S a2 SURUIE 8

Ui £ Pl B A TRT 2L Rl 32 LIRS B f9 57
GrOE i SR AT R D A 2 6800 Bk 2
1206 AER 1020 JBEIK A 500 B B A LA W
DX A5 10 ) A T 4 s 32 L AR B F) iR A
LERRFAE KA | PO LA B A KL
rE BRI I 5 A IR A R L AR B 98
R /NHEWA TR A PR G R IE— 20 (L ¢+ 25
J7 B,

Ak A 3 AL % BT A = 25 % 1 B9 R LB 1
T52-6 F1 T52-7 BT 2 Al B AR BERR A7 A
SrHb A 4000~ 6020 TE R 690 ~ 2500 BEIR A
A00~22%0 A B 1600 HET 420~ 1920 AL BT
8V~ 1AV KA K UG BRAT KBRS A 5%

AR 2 BN — R R R B AL B B
A1 e FRCA L AR AR LR 20 24 K SR 4 L BT R
ITE R NI E R S AV = RS E R LA AN P ey d 54
FRFAE— 2. X — 9 AL — T Rt mp Rl
AT ZH A 52 2E M0 R B i oty 3 1 L SSWLSW 1] Oy
X5 ZRTERAT B 7 T AR — B TR
2l AR B b B LU AL A P I X R ok R L
M DX S W R AT A — B 7 b 1) 3t 34 ol 437 2 1 30
7 i AR AR 5 A DA I T 2EL Rl 32 AR B g
WIAE R IR AL« #8715 A A7 20 28 17 7K ] 2
Il S ZEL AR B aed I8 1) N 1) BE P R LD R AR T AR
DRIV ETY AT R 1 B (AR B b 35 A% ).

£k b RTIR AR — e At DR S A ) IR AR
FT RG] R R AT Q2 I B — W U i
WG RI I A Gt 1L o AR 2 WU Ul P 28 U
Bl U ib] CS T S R S R ISR T (LIS
TR ACZ 8] PUARAR BT I s A 1L B AU LA



%4 SRS L — fe R A e P LOR B i A 733

BT Iel i S AR R T RO L DO e 4 K A S AR AR TR AR 2 B R A
31— o I LA PR I R P A AR TR L

F TR — LR A ol 5y AT 20 )2, X P 2R 0 B AL, — T 03 B 252 1) 2 AR R B e i s 2 s
Bl&2 SURU L D] SN APV ENA < gl 1Py de oo S 78y Vich e E e SR

IR BETHE RN AR, R GG HEINT 4] BRI R TR TSI REX
BB X 1 — e A G PG 06 53 o

®1 BEH—UEMBRORERTHRRERIKER

Table 1 Apatite fission track dating ages in Xunhua basin
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Fig. 6 Peak fitting and distributions of sandstone detrital apatite fission track dating ages
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Fig. 7 Profile of Galengkou apatite fission track age-elevation
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Fig. 8 Profile of Lamuxia apatite fission track age-elevation
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Fig. 9 Distribution of Laji mountain apatite fission track age
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Fig. 11 Schematic diagram on cenozoic formation and evolution of Xunhua-Hualong basin and uplifting of surrounding

mountains in Northeast Qinghai-Tibet plateau
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