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Abstract: Continuous lacustrine dark oil shale with numerous biomolecular fossils were deposited in the Nyima Basin on the central
Qinghai-Tibet Plateau since Cenozoic, It is of great significance to reconstruct the paleoclimate and paleoenvironment of the Qinghai-
Tibet Plateau. By analyzing the distribution characteristics of n-alkanes and related parameters of the Palacocene Niubao Formation
in the Kanggale section, the results show that the distribution of n-alkanes in the oil shale varies from bottom to top from a single
peak type to a single behind peak type with two cycles; The CPI is relatively stable, but the TAR, ACL, P,, and nC<:,,/nC=,; are
more variable, indicating a shift in the sedimentary organic matter of the lake from endogenous-dominated lower algae to higher
aquatic and exogenous terrestrial higher plants, and a gradual evolution of the regional climatic environment from cool and humid to
hot and arid. To sum up, we believe that the climate change in the Nyima Basin during the Eocene was mainly influenced by westerly
circulation and monsoon systems, which is related to the global climate. During periods of global warming, there is less effective
precipitation from the central plateau (provided by westerly circulation and moisture from the residual ocean) and the climate dries up

as westerly circulation weakens. Instead, the intensification of westerly circulation and Indian monsoons enriched the central of the

plateau with repeated effective precipitation, resulting in a wetter climate.

Key words: n-alkanes; oil shale; westerlies; The Indian monsoon; Nyima Basin
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Fig.2 The field outcrop photos in the Kanggale Section
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#*1 REAMREMINENELRESH
Table 1 N-alkane parameters of the Kanggale Section, Nyima Basin.
BE b 9 5 1 L/H CPI P, TAR ACL nCy, InCs, ¥ B g K
NKP-018, WA 0.96 1.22 0.64 0.65 26.26 1.57 41.76 36.20 22.04
NKP-018, A 4.41 1.32 0.63 0.11 26.32 1.47 78.25 14.19 7.56
NKP-038, i 1.30 1.23 0.55 0.49 26.73 1.33 49.28 26.89 23.83
NKP-10S, W E 1.02 1.31 0.57 0.64 26.61 1.64 44.66 31.01 24.33
NKP-108, A 1.40 1.22 0.68 0.37 26.07 2.53 53.80 29.78 16.42
NKP-148, i 0.83 1.24 0.66 0.71 26.15 2.53 39.68 38.30 22.02
NKP-14S, W E 0.86 1.18 0.67 0.64 26.44 2.80 4279 35.03 22.18
NKP-148; A 0.47 1.23 0.61 1.61 26.43 2.16 25.17 42.93 31.90
NKP-18S, i 0.49 1.06 0.56 1.42 26.68 1.50 25.18 35.73 39.10
NKP-23S, WA 1.82 1.11 0.68 0.26 26.18 1.57 58.77 25.93 15.30
NKP-238, A 1.86 1.28 0.62 0.29 26.39 1.77 59.89 24.03 16.08
NKP-24S, i 1.02 1.30 0.67 0.60 26.09 1.97 42.16 39.47 18.37
NKP-258, A 1.01 1.28 0.61 0.64 26.41 1.86 43.22 35.41 21.37
NKP-268S, A 1.21 1.17 0.63 0.51 26.33 1.82 48.36 32.41 19.23
NKP-26S, i 0.25 1.22 0.53 3.93 26.83 1.93 16.16 41.67 42.17
NKP-27S, LA 0.48 1.11 0.66 1.43 26.20 2.07 24.96 44.77 30.27

b CPI=[Z(C25— C33)odd/z(C24_ Csz)even""Z(Czs_ sz)odd/Z(Cze_ C34)even]/2§ Paqz(C23+C25)/(C23+C25+C29+C31);

TAR=(C,+CyytCyy)/

(Cis+Ci7HCro); ACL=(23XCy325% Cost27XCyyt29% Cogt 31X Cy) )/(CostCostCortCostCsy); ki (%)=[X(Cra— Co)/2A(Crya— Cyp)]* 100;
g (%)=[2(Cor— Cy6)/2(Cra— Cy)]x100; K5 (%)=[X(Cyr— Ci)/X(C1y— Ci)]¥100; L/H=}.Cy, — (S21)/3Cp+(=22)

BINMAIEA, UHEKT 1, B X —0mem
A NKP-03S,, NKP-10S,, NKP-10S,, NKP-23S,, NKP-
23S,, NKP-24S,, NKP-25S,, NKP-26S,; @ AUl Ji5 1%
AU, XGRS, LHENT 1, it
£345 NKP-01S,, NKP-14S,, NKP-14S,; @5 i, 52
BRI AR A, LIH /N T 0.5, %40 A A =0 4
NKP-14S,, NKP-18S,, NKP-26S,, NKP-278S, .,
3.2 [EMEEEXSEEHE

H BV TR P b A )Rl B < %) TE G B d
AR T AR A E O A R dE
B (CPD) ., K4k IE M be ke P #4185 K A2 4k (ACL) | P,

BEC (TR B AR Y 5 Bt A A 22 B A A G B )

nCyy InCyy (R ASHE W) FN FLAS AH Py AH X 55 f 9 A5 4K
FC AR B 2 i B0 1 e (B (L/H) 4% (Ficken et al.,
2000; Dodd and Poveda, 2003; Eglinton and Eglinton,
2008; Zhang et al., 2017) .

J5R L 88y 351 TET 980 A Yo O rh B O 58 2 CPI (A
TE 1.06~1.32 Z [a], EHME N 1.22, BKEE; P, 18
BUETE 0.53~0.68 Z[1], “F-Y{H K 0.62, &b T8 5
FIMEIK . AFFEIX TAR HIETE 0.11~3.93 Z [A], F-
BIE R 0.89; AN ZAIHE A Y TAR AR EK, Tl
) TAR (B 0.11; A& RTIE R 0.26~0.64, -

BIE K 0.47; B J5 670 0.64~0.71, “F- 218 K
0.67; J5 WA TAR {H ~ 1.42~3.93, F{E K 2.1;
iF 5% &) T K BE OE ) B K8 B f0 # FEE CPLTE
1.06~ 1.32 2 [al, F-44 CPL{H K 1.22; K &% 1F 44 %
12 - B R ACL (B 75 26.07~26.83 Z 4], V- 414
R 26.38; AR ASAF P AR A A W) 0 A X % fE nCy
/InCy, {HAE 1.33~2.80 Z [a], F-X{EH K 1.91; HEER
AL AT 16.15~78.24 Z [1], SF-HI{H K 43.38;
B (4 725 Ak 3 L R 14.19~44.77, SE #4915 H 33.36;
A% 1 A8 A Y8 BN 7.56~42.17, SE 4 {E Hy 23.26;
ACL {65 P, #5802 B E M FAHE (n=16, R°=0.852)
(K5).
4 itig
4.1 EMFEEXBERRESEEREX
FEBAA DL, IEABER AN A LT Y
ANFRIR, 76— R 1 R REAE S e X 38 P4 1Y) oy <
525 £k (Cranwell et al., 1987; Meyers, 2003; Pearson
et al., 2007; Blyth et al., 2008) . 5% X TR A HL
Jo AR 28 T8k 7R A i e A5 o) XOLE A5 - ] Ji g 764 )
AL AR, R 2 YR Ak SR B, R TIA B E R
R B AR A MUK BIA 1) K A AR A R B IS K
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Fig. 4 The n-alkane distribution in the samples collected from the Kanggale section, Nyima Basin.
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RUBIIAEH 1k ; 5 SRR VR B B o 00 Y B g v,
T3 9 S ek 2S5 T K AR AR 30 A RS SR AR TR
{5 IIA AR 535 /K £4 25 (Scheffer, 1999; & J7, 2017;
YN, 2009; KUY A, 2006) . B P # 46 2L
CPI JZ W iU R HILJTE A0 TR, ol V5 oo S5 AR 4 2 (A
PH R, CPLIH KT 55 1 280K A 328 5T liE 4N
P CPL{EAAIK, HJCHH A ML #; CP17E— & &
JE Tt RE S WS A i AR AR, FEAT RIS
CPLE B K, FE TR IE 1Y A% S5 1F T 8/ (Zhang et
al., 2006; #HE 55 4%, 2015), #F5E X CPL{EAAK A
FEXT R , 22 BH 41 (A AL TR IR UK AR S A
W An T R 3, S AEAXHZIE; ACL £ K i a) ) E
T BT 1 R IS AR Ak, 24 ACL A 48 5 B4 s X 3]
PN AR R AR ot e S R TR, 2 R B 26
AR IE A S R R IR . HR, ACL B M 48
N A B 2T, AU Y i ACL
2 T 1 S 2 X ek B T e A RO T A AR £k,
ACL /N W X % 7K 22 76 2 55, A3 55000 4%
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K, SAGABRRE ; ACL (B A 48 7 X Bl R K 55
R, A BRI RN, SAEAXT T2 (Zhang et al.,
2006; 7 FH 45, 2010; #FE 55 %, 2015) . NKP &
ACL AL a3 R Tt —Fe—F— B —F, 7E 8 b
J2 Fh DU AT B T 78 R i LR B 4y 2 8 i
55 (Wang et al., 2021), Wb — MBI 5L TR
FE I IR A Bir A B8 T B B85 H , ACL Ry {1 AL s 3
JUA KRBT, T ACL Ay = (B I R A AR, —
HAHW A, TSR AREE D T TR —T
— R A AR T R (] 6) .

P, ¥8¥02 Ficken et al.(2000) F T BLACAE B iF
FEEE TR S, T B R K A A A R VR A IE A
BERRARXS & 1 — S5 — Bkl P, R RM
ALK A A A s, X3 A AR R s 2
KB A=A HAG ARG, W30 7K A8 B0 L DX A< e

KNS EURE A AU W IX 35K 1) S A5 28 1k (Gagosian et
al., 1986; SchefuB et al., 2003;Ficken et al.,2000),
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Fig. 6 Related parameters of n-alkanes and climate change trend and global deep-sea oxygen isotope variation curve in

kangale section, Nyima Basin (Zachos, 2001)
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Fig. 7 Eocene paleoclimate evolutionary model of the central Tibetan Plateau (Modified according to Bosboom et al., 2011;

Fang et al., 2021; Shou, 2009)
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