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Abstract: Cenozoic sediments up to 10 000 meters thick in the Qaidam basin recorded the Tibetan plateau uplift and paleoclimate
changes. Based on the high-resolution magnetic polarity dating scale of the Dahonggou section in the northern margin of the basin,
the color measurement of the Paleo-Neogene fluvial and lacustrine sediments in this section is performed. Furthermore, integrating
the sedimentary facies, regional tectonic and paleoclimate records, this paper discusses the factors affecting the color parameters of
river-lacustrine sediments and the climate evolution of the Qaidam basin during the Paleo-Neogene period. The research results
show that the change of sediment color in Dahonggou section is basically consistent with the global temperature trend, indicating

that temperature is the main factor affecting color parameters, especially the redness (a*) value, but the sedimentary facies

EETE b EH# AR5 H (No.DD20190370) ; [ 5 i < 3 K BHE % T (No.20162X05003-006) .
EZ B A AR (1996— ), B W50 A, 32 28 A 58 D0 20 3 o 5 7 S 52 . ORCID : 0000-0003-1733-8780. E-mail: leexb@cug. edu. cn
* BIEE : 4K, ORCID:0000-0001-7337-9857. E-mail :jijl@cug. edu. cn

SIABK RN, BER  ERE, %, 2021, S5k A B AL 2kl — BT 20007 T AR TR A B 1 AR R L b R B 2 L 46(9):3278— 3289.



%9

LRI E FE S N | U TS UEARTIRLIE IR ALY LRGN IR 73 -8

3279

changes, especially changes in the oxidation-reduction environment above and below the water, also have an important influence

on the color parameters. According to the changes of color parameters on the time scale, the climate change in the Qaidam basin

has been divided into 8 stages: (a) hot and humid during 52.0—44.2 Ma, (b) gradually becomes dry in the fluctuation of dryness
and wetness during 44.2—33.7 Ma, (c) further dries during 33.7—27.1 Ma, (d) gradually becomes wet during 27.1—19.7 Ma,
(e) relatively dry during 19.7—17.0 Ma, (f) warm and humid during 17.0—13.3 Ma, (g) rapidly dries during 13.3—9.5 Ma, (h)

becomes further arid during 9.5—7.0 Ma. The main factors affecting the Paleo-Neogene climate change in the Qaidam basin

include global temperature, the Para-Tethys Sea, the uplift of the Tibetan plateau and the East Asian summer monsoon.

Key words: Tibetan plateau; Qaidam basin; Paleo-Neogene; color; paleoclimate; stratigraphy.
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Fig.2 Satellite image showing the Dahonggou section with lithostratigraphic formations, ages inferred from our magnetostrati-

graphic results, lithology and color parameters
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Fig.3 Correlation analysis of color parameters
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Table 1 Stages of color parameters in Dahonggou section
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Gb R B 22 A — B0 28K K 4 b RN T T 4 M
1% 5 Ak 2% KL 58 B A 34~26 Ma 4% 4L F A%, 36 1
S8 T (Fang et al., 2019b) . 75 5 4 #b Y
a* W PR FF TR E AR (Fang er al, 2019a) .
X g A Al R AE S 000 (B R e i 4 BR R E
A Ak o — B0, i B B O R AR E W, B
BOK a3 OF Fa ( Zachos et al., 2001) .

(d) Br Bt (27.1~19.7 Ma) L*{f§ 7¢ I 3h b %
AW AR AR B, ax B b (E AE B )
IS, J5 W0 B R, R AR bl B 5 R 570 (H
NS R TN A N G 1
A TR W AH W & ( Zachos et al., 2001) , i B a*Fl
O J WL T AR A B B CIW {E s T
B B AR 2 KRR T, o A 2E XUAR AR D e A
I8 55 (Song et al., 2013) , K ER L 05O H T
BT R e AR I Y 4 A (Sun e al.,
2020 ) . #E W5 IR 7 b A0 Ky 41 6 48 s W 7 R 1 T TR
IS I o N[ IR R (7S R Sl I 7 .
(~23.3 Ma) i P 380 5% 722 Sy DL e € 55 5 2 3 0+
R N L S T 3 = B O A
W+ 5 (Tang et al., 2011) . {H 15 1 & 09 2, AR 95
P R U0 R A 4> B, ~23.3 Ma S K 203 ) =
£ BT SO0 AH B BRI, R A R W ORE
oAy DL K W e R A L BIR BCIR A2 SR
FAT )R B (R 2) CRIE A, 2011) , A% 3 APl s
iz PO 1 K Sk b 2 B o (W BEAIR e
M b*{H 7F ~26~25 Ma b (¢) B & T+ & , CIW”’
it #5578 T 58 19 1k % KAk 1 I (Song er al.,
2013) , it B AAME L B IR L P T AL R Bk T
A S HUE A ~26 Ma W] 8 THES 455 AR i
2 AT LA, 3 — B AR B 92 W (Fang er al.
2019a). [F] A, ~25 Ma o J2& 7 5 =5 J5 A o S 5 1
W TF Y B (Xiao e al., 20125 Ji et al.,
2017; Song et al., 2019) , %W & T FHF ST
o N Rl AT B KGR e AR Ry R KU L I U B
T 24, 2= XX A 38 (Sun and Wang, 2005;
Zhang et al., 2014) . KL & 1 7E ~25 Ma JL A #

SRR I F R S R IR AR AR N R X A
b ) e N L o G P A O S AN ) Y
A AR5 AR 2R KU 3R A OC (Ji ez al., 2017).

(e) B BE (19.7~17.0 Ma) L* {8 W 4 F& AL , a*
F o+ {H P T & L axX — By BEOR 203 ) T iR oA S
WORAEEE MEEEE N S AMTE RO,
DU b e EAL IR BT A AT R 80 B AR,
R @ A b (B 24 oA v . rl 90 AH 5% 28 o = A TR
JiAH 8 B B K S D /D RO R T R R 20 ) i
B R 3 050 {5 1 CIW ” ¥ 48 75 3% — B B M 4
+ 5 (Song et al., 2013; Sun et al., 2020). P4 T
5 UL B RS 8 R X AR 4R bR 4B R
T H 19.7 Ma < fE W] B % T 5 (Zhang et al.,
2015) . M U JR 7 M #0083 4 & 8 R T i By BE LA
Wy E T 5 A% (Tang er al., 2011) . X
e R 5 UL (e) B BE R T 5, 5 IR 070
B WY 9% B B 4 BRI BE IR AH X R ( Zachos
et al., 2001) .a* F b* {8 7% It By B W] b 7 5 £ %
BT TR0 ERE DB R
R R R AL R T 2 SRR

(f) By Bt (17.0~13.3 Ma) L= 3 1 £, a* Fl
O (H 7E 17~15 Ma ¥ = {8 J5 P #0987 .17~15 Ma
S o A Ol B ( Zachos ez al., 2001) ,
WT ax F o* e A8 6 I T e T . K 203 ) T X — By
Bk R 4R 070 fH 48 /R T W <% (Sun es al.,
2020) , 5& 3k K 7 H /Y 18 8 (Miao et al., 2011) Fl
e & 2 ik iR 3h 60 ( Dettman ez al., 2003) 4 35
N T M L R R A M 7E 17.3~16.2 Ma f)
DL A B Ol 3 AR SR JR B R AS A Bk K &2 ( Tang
et al., 2011). 3% %6 UF ¥ Ui B 4= Bk T+ I8 2 0 9 N
Bili A AR Y B R K D R 17~
15 Ma 7 P B W 48 2 w28 40, DL 40 b 2 R A
N F CE 2) , % Mt Z 0 0 = 917 R B B
e IR/ R RIS A O o R S =
) 56 3K R F b S B R 15.0~13.3 Ma ) i) a*
AR E VSR A NN Bk F RPN R T = N IS 2
JEAY 0 A D0 R R B A O L X — B A M DL R
SR IN IR U e | K ) O (o =SB S o | A | i
e EE, B IR KA DL (Song et al., 2017) ,
LB U NIRRT 22 7 N 1 i =W B2 N R N N 7
W BT K. K 2r 3 ) i T B R AE ~15 Ma B &
WK (Jietal, 2017) , 7642 3Kk R b B 875 T A
U AL B R B K (Fang et al., 2007) , 1€ 7 3 &=
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JE AR A A R Jr ik WAR s T oo ek AR T M
1 W4 (Lease, 2014). 3 22 id 3 W /R ~15 Ma
RN e R 1 B A A= = P T S e L N
A, 2006) . T OB R A S X B B AF 5T 45
e, K209 ) T ~15.0~13.3 Ma F4 3 A5 U0 F2 AT fiE
3 R T 5 AR XU o [ T R 45 2R A i
R T A R 20 98 5 T T A B E — 2P A (Yin e
al., 2008) , 58 [ B 2= Kl ok 1T 2 B K .

(g) Br Bt (13.3~9.5 Ma) L*{H 3% A B & 48 1k
G R BB B g A (R 1), ax Fb*
{8 34 75 W 2 b 2 W AR, 5 TR 90 H 8 1Y
% W7 R T B A 45 ( Zachos ez al., 2001) , i
WX ax oo+ {H A E OB WL 0% B B
PE U A MR aE )RR E, MR
b A F )@ 45 % T 13.3 Ma 3% K 1A B A
K IR, XA FE B R T AR s KA R
U 55 ( Song et al., 2017) . K £ 3 | i A G =2
o R ER 50 {H ( Dettman es al., 2003 ;
Sun et al., 2020 ) | % ik K B Hb 0 By ( Miao et
al., 2011 ) F1#fE W /R 45 ML R By ¥ 4B R T T R
B S M ( Tang er al, 2011 ). X 26 3F 4 §d BY
(g) W BbE & Bk bR, < T 21

(h) By Bt (9.5~7.0 Ma) L*{H % A B 45 b #
PP B BB BRI M (R 1), ax Fl ox{H
WA T R P E A B A R (R 1)
T 00 i 48 78 ~9.5 Ma Ay [ i # # h i fi% IR
], ~8.0 Ma i B i 47 I 7+ ( Zachos ez al., 2001) ,
P o+ F o+ (E AR 1k 5 4 BRI A AT . X — By B K
Z1 8 ) AR A MO D B AT )2 BR A
KB 0] UL ORI, 0B BR BT 2 K WA 5
A5 Sy G T AR R R 0O (R IE B s T
F B A% (Sun ez al., 2020) . 3x — i 3 I & 45 4
T 8 £ 5°0 i 1E ( Dettman ez al., 2003) . %815 K
%5 b (Miao ez al., 2011) Fl #f W /K 4% #b ( Tang et
al., 2011) (4 961 8y 2 & DA Kk mg 4L 3k 45 i 19 A b
848 (Xie et al., 2012) ¥4 7% 7 3 i T 2 4k =R
P X SEIE AR Y R WX — B B TR AR R
T8 ) T ~9.5 Ma g M8 L L D0 B R A 1Y,
AT — R BT (Jieral, 2017) , 575
S N Rl PN oy ol O T
FF(Z=E RS, 20105 &K%, 2010). A ik,
X T R A F N e O K B (%
A 2006 5 Xie ef al., 2012) .

5 JNgh

T 20 0 7E 488 R A b b 2 K 219 ) i A
SE T 52~7 Ma Ja] 8] AH IC R P 1) R 1 23 2 1) 8]
R, SR 5 75 6 e D AR A A A f) RUE oy < fie A2 4k
PRAL T AEAR 2 FE Al L A SC AR 21 3 ) T IR A DT AR
Yy 18 Bt 2 50 B G R G, 5 ) TE TR R | DX
g 385 K DX I8 4 BR AR AR AL BT TR A TR
885 2800 52 ) TR 3R 0 G i e 7y <A A2 Ak

(1) R 29 F) T o 397 3T &R H 2 2008 4 466 3% R
DL 25 NN NV o <7 2 N RV w1 R A N2 T R TS A
2 2H 2 8] Y € B S RCRAT 183 22 0]

()BS85 BRI AR LB VI OC, — e
TR IV F 5 @ RN o+ (E AR AR DOR B T AR AR 5
HE 11 7 4R A — 3 R A 55 AR Ak 2 5 8 I S

(3) M 48 B0t 2 H i 728 Ak, 8 K 200 &1 T Y
WA AR AR A 8 AN B B (a) 52.0~44.2 Ma
AR, A BRI RN R Y R R B I R R AR
SRR R (b)44.2~33.7 Ma S M6 76 T 1% 3 3h
g AR 1, R T 4 BRI T R TR R R AR 4R A T
PUiR ;5 (¢)33.7~27.1 Ma S it — 28 1, 5 5
BT 4 BRI IR ) XF B 5 (d) 27.1~19.7 Ma Bfi & 4>
BRI 1 TE B AR B R UM B, R R AR R
H R AE BL b i ok 0 e R T R (e)
19.7~17.0 Ma S A 8 T 5, XF R F 4 b i 4= Bk
AR IR (£)17.0~13.3 Ma S 160219, =5 9 1 4
X r A g R AR 2 KUK e ), AT
fE 5 Hh 3E ) BE A % 5 (g) 13.3~9.5 Ma <, fi P
A, 5w Bt e Bk IR A %5 (h) 9.5~
7.0 Ma S i — 25 A8 T 5 X T 4 BRRE SR %
ek R G v R e TR IR A s R T
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