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Abstract
the Qaidam Basin and its effect on organic matter enrichment is crucial for the exploration and development of biogenic gas
in the Qaidam Basin. In this paper, the Quaternary shale in the Qaidam Basin is taken as the research object, and Quaternary
Pleistocene climate change is clarified in terms of paleo-moisture and paleo-temperature through organic carbon analysis and

Organic matter is the basis of shale gas generation, and the study of Quaternary Pleistocene climate change in

main and trace element experiments. Then, the influence of climate change on organic matter enrichment is analyzed from
two perspectives: biological productivity and organic matter preservation. Finally, the Quaternary Pleistocene organic matter
depositional pattern of the Qaidam Basin is established. The results show that (1) in the early-middle Quaternary Pleistocene, the
climate was cool and humid, the herbaceous plants were luxuriant, and rich in cellulose, hemicellulose, sugar, starch and pectin,
which improved the biological productivity of the surface layer of the water column. The amount of precipitation was high, and
the stratification of the water column was good. The strong stratification of the water column also enhanced the reduction level of
the lower layer of the water column, which is favorable for the preservation of the organic matter deposited from the upper layer
and thus favors the enrichment of sedimentary organic matter. Additionally, relatively low temperatures inhibit the activities of
methanogenic bacteria, which is also conducive to the preservation of organic matter. (2) In the late Pleistocene, under the Neo-
tectonic Movement, the Tibetan Plateau uplifted, the climate became arid, and the temperature increased, leading to an increase
in the proportion of woody plants and a decrease in the amount of nutrients available to methanogenic bacteria, decreasing the
biological productivity of the surface layer of the water column. On the other hand, the stratification of the water column was
weakened. The mixing of oxygen-rich water in the upper layer and oxygen-poor water in the lower layer results in the level of
reduction of the lower layer of the water column being significantly lowered. The sedimentary organic matter that settled from
the upper layer was easily destroyed, which was unfavorable for the preservation of sedimentary organic matter. Additionally,
when the temperature was relatively high, methanogenic bacteria consumed a large amount of organic matter, which was also
unfavorable for the preservation of organic matter. The research results have important theoretical and practical significance for
the exploration and development of biogenic gas in the study area.
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Fig. 1 Regional tectonic map of the Qaidam Basin

12,1 J7 ko, VAT 2650~3000 m., ZE PG LS
Bk AR RIBR A7, AR e P A2 2
PR HAARE, NERHOE YL S AR I
SRR GEWZDTT 3 AN R X s e e, {2
FEWTFA T B . M FE BT BERRE Ak LR B B, ROk R
W 11 S TSR TR B B, 32 B0 B Sy R il T I 2k it £ By
B, Ml sl S5k R A ik FiaTt, azamsl
ok, B FRr o E B B, B B R
IR A R R, BT IR N, YR T A
TR AR, IEPEREA AR TER G 5h . = DR
U2 2 i 75 8 e SO AR b T, M P g S DX R
— AN SR IOZE N RE A R BB, i BN
FARFEIFAERERE A iR , A A TTAR O RS VY )
KT, X —WB, KGR C 2L,
a5 L ) VG S e X DR G v i ) P AR R AR [
FEHNER SHE MR Z M B A EANES . &
J& . TESEIUZERIN, Sk R 2 M 32 B8 B AL 8 42 Bl Y
SO, D) TR RETE . Sk R FE MY 5 DU R ) B
DUBEHHH AR BT, M 15328 S AH X (T 5, 520 22 Hh Py
FXE AR P 2R3/ . A oS DU 28 3 k) i AR TR 1) 3
7 LR F A, A i B S TE b Y A A 1 T
Al o 4l 32 A, T SR R F AR b DX £ D 22

Jr AR A A A7 B 3 BT R s ) 02

SRR HLIA H AR IR, Rl AR
FRA AR FUA AU IR, B B E R o A
BUIRE R SR Z L B4, AL
SrERE TN A AR PAERAE AR Bk
RN R EARRMIRMEEZ R, FUL, 25575
MERG 152 B SR, 583k R 2 b 7 A A 0 (] 1 ol e o
mARWR, DIRRHLO BT P M AR ER . SN,
SE TR Z AR — W B A DU G, TR T 43
AT IZ 5 DU 28 N AR TTORR . TTOAR S5 AE 25 DU &0 o
Btk g, DU TRERERMSE ML HZ, I
UL ER S 3100 m, TR T —E ke HaEZ A
FHDURR . DR 31 1 50 11 > B AR )2 (K 13—
K11, K11—K10., K10—K9., K9—K7. K7—K6 .
K6—K5. K5—K4., K4—K3., K3—K2. K2—KI .
KI5 MR TO(E 2) PR, s, &
VU2 i AL T e RS, AR LR TR TR b
Jeqme Bl iAo F (K 2),

2 FERCRAE S

ARG ILBEIT 15 FEA, Hod 9 4ASFEF ok



SRTRA S S DU 22 SO i A A B XA LT 5 SR 2R

397

IEA
R B | HppR | st SR
EIE. REERAL. BIE
| 1 e ETENE, RRRERERIE
' = FR B BRI E,
K2 | 1.51 — —
mE T m e e RIS . MBRORIE
T R e

Q,,| K4 184

== hE, XREFERAL. ARE
BHHLET > BRBEHFRTE,

KE. ZRERIE. BEPFEIE

———— A=E, kkBERIE. HE

= FOEBRBEREEN &

R =
[ —  1.94 —
e | E | 7 KS
K6 — 2.08
N N
£ W) | k7 —| 220 E=
=] — 00
= |zl | B R i =
4
A K9 — 235 =
K10 248 E=
K11— 2.58
J K13+ 280 ——
% | qf =
B st N2+3 =
E I 47 =

By B RRs W BURTUE
B2 SRR IR E s

== wos

B wmrns

Fig.2 Columnar diagram of Quaternary stratigraphy in the Qaidam Basin'*'>'¢"!
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Fig.3 Humidity of the depositional period of the K9-K7 section
and K5-K4 section of the Quaternary in the Qaidam Basin
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Fig. 4 The paletemperatures of the depositional period of the K9-K7 section and K5-K4 section of the Quaternary in the
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