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Fig.1  Location of sampling sites in the Qaidam Basin

DMG. Dameigou section; DHG. Dahonggou section; SH68. Shizigou drilling well
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Table 1 Carbon isotopes analysis data of sedimentary organic matter from plant fossils and sampling rocks of

the Jurassic Dameigou Formation and Paleogene Shangganchaigou Formation in the Qaidam Basin

T AT RE R (R 53 W {E %o A LR S E R B 3T AL & W (RS 2R {8/ %o
P9 FERSRS PR JERN TR

s LA ESE AO5E AR ac, nC,, nC,, nC,, nC,, nCy
1 DP93f el IR TR -23.0 -222 -27.1 271 =267 278 280 279 271 = -247
2 DP31f A EORITEEEa = A -23.0 -22.6 -25.6 267  -273 =278 =279  -282  -29.1 -26.7
3 DP671 i) SORITEE SR = 1A -23.0 -222 -27.1 -27.1 -268  -27.8 =280 279  -282  -266
4 DP22f i EORITEEEa = A -22.8 -22.7 -27.4 270  -266 =269 -274 =277 275 =250
5 DP50f L] PG A -23.6 -24.4 -25.5 -27.1 -266  -27.3 279  -284  -268
6 DP123 Ui PN A -25.5 -23.5 -29.3 282 -297  -28.6  -28.6  -28.8  -28.6
7 DMG29 L] ATBIAG A BR -23.2 -23.1 -26.2 274 =273 =276  -283 289  -284  -263
3 DP90 R ETHHE R -23.0 -235 -25.8 266  -267 274 280 289  -29.1  -26.5
9 DP106f ayEive T3 VA IR -22.7 -22.8 -29.2 290  -285  -287 =297 =305  -29.9
10 DP112f Akt B 22 Rk ik -23.2 -23.6 -25.6 274 =272 =217 =282 =306  -289
11 SBWf L] SR -26.2 -27.1 -31.0 -294 =300 =304 -312 -31.7 =276  -33.1
12 SH6f R ENCTiERY] -23.8 -23.5 -28.3 -27.1 -29.5  -28.1 282 =299  -285  -30.1
13 SYQ2f ESiee ENCTiERY] -23.8 -23.6 -29.5 -27.1 -298  -286  -285  -289  -289  -31.2
14 SYQ3f ESiiee ARIFAE ) -24.7 -23.5 -29.6 -272 =300 -285 286 294  -295  -305

T 45 DP FI DMG KR 3R A ORI AR 2 28 1L JZ 40 A5 X, 95 SBW . SH I SYQ K 2R B K £038 1 i 42 b )2 20 A X
T2 LHAREMIT6S H L T TFLEABAMBREINRREMENHFEITE

Table 2 Carbon isotopes analysis data of sedimentary organic matter from the Paleogene Xiaganchaigou Forma-

tion from well Shi 68 in the Qaidam Basin

IEM ek FIBEIEA Bed Kb R bR
Gei e/ C 8°C 8C e THIE THIHE THIHE
8"C 8°C 8°C e
/M -28.4 -27.7 -28.8 -313 -30.6 -329
FEE -25.8 -25.9 -27.6 -29.6 -29.0 -30.1
SEFNIER 232 -24.0 -25.9 272 -27.0 -273
Sl A AR AL i e A REERT IR AL PREAT BREL e A AR A A AT
ey HE/ZE 5 IEA ek N IEAg ek IEMbERE IER ek IEMg bR
8°C e 8°C s 8"C 8°C e 8°C 8°C e
i/ ME -30.4 -30.5 -32.1 -32.1 -33.7 -343
P -28.9 -29.1 -29.7 -29.7 -30.4 -30.9

IEoN 272 274 -26.2 -26.2 -27.7 -28.7




5558 DA 45 AR A A B R0 285 B IEAR Bre e SRR 31k [ 137 28 08 LIS 1747

TP A ZE A
C §-23.7 i
|
S EERE ¥
I | -23.4 A=+0.3
AiE
I { =27.7 A=-43
TR 5
I { -27.5 A=—4.1
FREIR EA R A=-5.0
(nC,,-nCy5) v
| { -28.7 A=-53
LERER SRR
(nCy;-nCs;) v
I { -28.4 A=-5.0
R E M b ke
(nC,-nCy,) v
I | -28.6 A=-52
TERIE SRR
| (nC,;-nC;)) | 287 v v

A=-53
K2 SRS LA 4 b Sy LA YA 5 4 A A R A A BIL
DA B LR T ) Jo8 8 1 ik [] 7 3% 1 24 2 (B0 LE ]
Fig.2  Average difference value comparison of carbon isotopes of individual n-alkanes from plant fossils and rock samples

of the Jurassic Dameigou Formation and Paleogene Shangganchaigou Formation in the Qaidam Basin
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Fig.3 Gas chromatograms of saturated hydrocarbon fraction from extractable organic matter from plant leaf

and stalk fossil rock samples of the Jurassic Dameigou Formation and Paleogene Shangganchaigou Formation in the Qaidam Basin

(a) average values of 10 samples from the Dameigou Formation; (b) average values of 4 samples from the Dahonggou Formation
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Fig.4 Gas chromatograms of saturated hydrocarbon fraction from black mudstones interlayered with alternative evaporitic de-

posits from the saline lacustrine depositional environment of well Shi 68
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matter of the Xiaganchaigou Formation black mudstones of well Shi 68
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Abstract: [Objective] The change in carbon isotope value of modern terrestrial plant leaves (8"C,, . ) 18
controlled by atmospheric carbon dioxide (CO,) concentration, atmospheric CO, isotopic composition (8"C,,) ,
continental surface temperature, and precipitation, and the mathematical relationship has been established between

8"C

struction of paleoclimate change using the carbon isotopic composition (8"C

and those climatic environmental elements, rendering an importance reference for the quantitative recon-

modern plants

) of ancient plant leaves. Current-

ancient plants

ly, owing to scare analytical §"C data and intermittent dispersion of paleoplant fossil-producing horizons in

ancient plants

stratigraphic sections, establishing a continuous change curve of 6”C with depth or time is difficult, and the

ancient plants
change of temperature and pressure in diagenetic burial process may disturb the carbon isotope value of ancient plant

leaves. The compound-specific carbon isotope (8"C ) of long-chain high carbon number normal alkane

n-alkane

(n-alkane) from terrestrial woody and herbaceous plant leaf blades records the change process of leaves from ancient

terrestrial plants (8"C average values).[ Methods ] Fourteen samples of Jurassic and Paleogene plant fossils,

nC27-nC29-nC31
including leaves and stems, were collected from the Qaidam Basin. The carbon isotopic composition of n-alkanes was
measured simultaneously in both the fossilized plants and their surrounding rock matrix. [Results] The
carbon isotopic composition of n-alkanes (nC,,, nC,,, and nC,,) derived from ancient plant leaves is approximately

—5.0%0 more negative than the isotopic composition of the plant fossil leaves themselves. The 6"C average

nC27-nC29-nC31
values of the Jurassic Daheigou Formation swamp-phase black mudstone interbedded with coal seams is —=5.3%0 more
negative than the bulk organic carbon isotope value (8"°C,,.) of the whole rock organic matter. Moreover, in the Paleo-

gene Xiaganchaigou Formation, the 6"°C average values of black mudstone associated with evaporites of the sa-

nC27-nC29-nC31

line lake phase is —5.1%0 more negative than the kerogen carbon isotope (8"C,....).[ Conclusions] In consideration

kerogen
of certain sapropelic components in the whole rock organic matter, as well as the carbon isotope difference among
vitrinite, inertinite, and exinite in kerogen, the carbon isotopes of ancient plant leaves during the geological histori-
cal period could be determined through a simplified calculation as per the following formula, namely 6"C,..., .=
0"C. iy conent5.0%0. Well Shi-68 from Yingxi area of Qaidam Basin is taken as an example to probe into the error
change of continental strata whole rock organic matter and kerogen with ancient plant leaf carbon isotopes and calcu-
lated n-alkanes.

Key words: ancient terrestrial plants; leave fossils; long-chain n-alkanes; carbon isotope differences; correction

calculation; Jurassic; Paleogene; Qaidam Basin



