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Abstract; The precise age of the strata at the northeastern margin of the Tibetan Plateau in the Paleogene-Neogene,
and the initial time when the uplift of the Plateau affected its northeastern margin, have always been two main bone
contentions among geologists. The Guanyindian section at the northeastern margin of the Tibetan Plateau is our research
subject. We gain new insights to the two mentioned issues by using detrital zircon U-Pb dating in combination with the
previous results concerning regional paleontological fossil identification and paleomagnetic dating. The dating results
show, among the samples from the upper Paleogene Qingshuiying formation at the northeastern margin of the Tibetan
Plateau, the youngest peak is 17. 8 Ma. Two conclusions are drawn from the research results. Firstly, the deposition age
of the Qingshui formation is from the late Oligecene to early Miocene, showing the characteristic of diachronism.
Secondly, the northeastward extension and pushing of the uplift of the Tibetan Plateau has begun affecting the west of the
Haiyuan-Liupanshan fault zone since the early Miocene with a coupling relationship among tectonics, sedimentation and
climate in the area. The research findings provide a new time scale for determining the initial time when the
northeastward pushing of the Tibetan Plateau began to affect its northeastern margin.

Key words: Paleogene; Qingshuiying formation; detrital zircon age sequence; Guanyindian section in Longde;

northeastern margin of the Qinghai-Tibet plateau
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(a) Regional geological map of the study area; (b) Guanyindian setion
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BEThRd R, BEAKA LIRS 55~30 Ma, 25~10 Ma
18 Ma LISk =4~ FEM KB (Fang et al. , 2003;
FRICHRAE, 2019; T FEAE, 2021), H55 58 b bE
T ZRACT7 1) 64 3= B 5 e A HT ] if 52 e 31 2R b
X, H iy 7 7 £ 4 i ( Molnar and
Tapponnier, 1975; Deng et al. , 1984; England and
Houseman, 1985; Burchfiel et al. , 1991; %1t 4
4, 2000; H # & 5%, 2000; An et al., 2001;
Tapponnier et al., 2001; Fang et al., 2003;
Enkelmann et al. , 2006; Jiang et al. , 2007; Lin et
al. , 2010, 2015; Zhang et al. , 2010, 2016; Huang
et al. , 2016; Liu et al. , 2019) ,

G HE S 55 41 U-Pb WA 452, ZEN B LAY
0 W PEOUL 5 B T, O AR W OKOE AL B R R R
AR FE S I T 17. 8 Ma MWEIEARRS, BRoh
DX J22 A% 2 1 BT JRE G AL T AR 4R AL, i
VR T G A 3 A7 1) B T S ki B 2EE T AR A
AR 4 2 A 00, 55 i ) 18T S T 410k A 19 B oK R T T
PR, EEEKEHDERZEN R, TS
PR AT A B T K T ], SEINROHE R, fE B
TEWMEE R AL R H THEFKES,
K7 SR B A R R A, A AFR
L e o S Y R T AV 7/ /- v 1 DS R 5
(K8).

i — 2 a2 X b B, 7R 5Y X R
VG 5 [6] (4 75 28 U6 AL B — il e B R A BT AR AR I
o, BN —-FERE LA, HEAHERA H G
i R 5 B /N Y R R M K B A AE . R OGS
i A" Ar PAR K BUZE KL BAT 2 WA 1
fE, Hodst BA 17. 82 Ma BIAERRIEME ( Yu et al. |
2011) , X —AF WP I 55 b I 5 B9 148 A A A R Y
17. 8 Ma 4% — B[R0, 58 ik B4 0L & ) &1 T
SRR 17.8 Ma BT 55 A1 1Y BB KOG R I WL T
IR (E5), X — W i85 £ B ik IR 2S5
WA, WA, AR BA T I LS R
Bee U i 1) TH 9 7K B 2H TOUHR 6 )8 B A AR IR T 4
ORI A [R5 JC Il s & 17,8 Ma 48 W% W {H ) 55
A, I HAER A T 490 ~200 Ma Wi 1) &5 41 A0 X T
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(modified after Wang et al. , 2012)

SELFAL B BN, L5 A WU o A RN B A B R
JERFAE , A HOR U8 F 74 28 04 4 1 A i AL B — 3,
TR 2 2 B 09 04 23 08 b i Y O iE AT R R T
P BE, TR 7S 35 L B 2490 DL TG M X 7R 2 I 0
WREEZRATASELMEES S ER—P RS
WAWEEE (ERIR%, 2007; BREBKSE, 2007;
BOTMESE, 2012)  [AIE,  7E B AR5 O & T R
REKEASH LR ERBEAZNAAE B E
MMERES, ABEAHZ FHHITERBKEY

LT

Comparison diagram of three typical Paleogene-Neogene

sections in the northeastern margin
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B AR IEWRZ (Fan et al. |, 2019; Liu et al. |
2019), X 48 IE Wi = AUAUK B AR O R R R,
TEIG KB AT e, W A6 & ik R 5F
HrH 5 KEHMITR, BRAFmEE LEY
Bl R R X 3 N ) 3 P A R R
WIERFHFHAMGEKEHFLL T —E AR
] A A AL 3 N T g, TR 2 e,
e i R b 2% 9IUIE A8 3 2 5 2 A 48 L v i i B R
FATHE - e R, B ERE TR
TRV A B 1a) PG AR BE AR o RN 1) AR L ROPE L,
38 e D ) 2 A6 T ) B A BT AR R AR A R e 31 9I0E
WEHFHL X (Fan et al. , 2019; Liu et al. , 2019),
BT I 2R 52 A% 20 40 38 1 ) 37 W ¢ 72 oy Jb AR — 1
VO], T B R T ] AR R HE BT IR AR T iR
W 3 T SN A o X (i & 4%, 20135 Shi et
al. , 2015) . FH T 7 98 i J5 AR L 2R 9IOR 48 3 2 71X
BRET, XU AR TR I R A T I Y
Ak, SFE R @R, AR AR RS T L
B R 25 R wos, R FEED T
29~24.8 Ma FIR AR Bt . 23.8~18 Ma AR Bt |
18~5 Ma B AE R B B Fl 5~ 0.5 Ma PR A5 ¥ By
B, #IMICsR T 18 Ma F15 Ma I IR 35 (1 S5 72
P, 18 Ma SR8 ¥ 514 7T fig 5 7 6 e Jil AR b
ST 18 7 B BT | R Y A=A A8 b 22 TR] AE 78 %
VIR B & (Jiang et al. , 2008; Jiang and Ding,
2008) . LR LA By, R IR AR BT ) AR
HeHF Y RAEHI RATE Bt B0 (29 17.8 Ma) JF
IS 25X & L DL i, X8 B A i - TR -
gz [ BA O R AL AR G OC R

5 %ib

(1) IRIEFEIE B U-Ph MARZE R, 454 K
WA RE B AESS RS N, AN
R e AR L iy 3T 2R T KCE 2L ORI AR % 0 T
TR — R i, DX B

(2) 75 98 i J 1) R AL T 1ol B 4 B 4 AR R o
E IR IS R AU E N 5 ErAe 1T} Ry g Ot
PEHLIX, WEBRAZIH 17,8 Ma, X3 _F 4 - L -
Ak Z 18 BA P R AL AR 5 G &R
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