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Abstract; The thermal history and thermal lithospheric thickness restoration for the Ordos Basin indicate that tectonic
thermal events and dynamic processes of deep thermal lithosphere thinning in the Early Cretaceous result in thin
lithosphere , high heat flow values and geothermal gradient at the southern part of the basin. Source rocks at different
horizons there also show high maturity and obvious thermal anomalies. Thermal simulation for the source rocks and
thermodynamic history of the basin indicate strong influence of the thermal events and thermal anomalies in the Early
Cretaceous on the significantly increasing amount of hydrocarbon generation, which is also interpreted to be one of the
important reasons behind the high oil and gas enrichment in the basin. The large-scale hydrocarbon generation and
accumulation from these source rocks in the Early Cretaceous are mainly controlled by the deep thermodynamic process of
lithosphere thinning and tectonic thermal events during the period. The distribution of oil and gas fields in different
Paleozoic and Mesozoic layers is mainly controlled by the distribution of source rocks and their thermal maturity as well as
reservoirs. From the perspective of source rock development and thermal maturity, tight oil and shale oil in the Chang 7

member ( Yanchang Formation) of southern basin have high thermal maturity, and are widely distributed , making the
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member a quite promising exploration target. The Carboniferous-Permian with its basin-wide occurring coal-measure

source rocks has high exploration potential for natural gas. The deep Lower Paleozoic Ordovician carbonate sequences

have the conditions favorable for large gas fields to form but further study is needed to clarify the hydrocarbon generation

potential of source rocks. The deep Proterozoic is also worthy of an exploratory gaze with the distribution of fault

depressions and the hydrocarbon generation capacity of source rocks being recommended as the focuses .

Key words: hydrocarbon generation amount, thermal anomaly, tectonic thermal event, lithospheric thickness,

thermodynamics , accumulation period , hydrocarbon enrichment,Ordos Basin

SRR L W A o R B A i, R
IHER A 7 BE(RIFRI 7 Be) 4% 00 i 5 U4 ol ik
59.49 x 10° t1' 7 2020 4 [ A3 b K P ik H Ik S
HEZEE 6 000 x 10* t, FE A I 8 5888 1 100 x
10* v, HrE A7 AR 4328 w0 B 45 500 x 107 ¢,
A A B 7 600 x 10° v, BP/R Z Ak
BLEREHS, AZETMER, AP L
SR R VR . SR S A A N
FRR ) 2, 4 M S ST AR T, 12 S i, b TR
IR SEFSE S B b A AR I s B I <
R B LA R A, 9 AT T IR B
G207 P R A s BIF TR SRR K
SR RAE T E BT RIS A P AN
1 R R 38 Ak #9850 R 23 A s
AL S AL TR RS

Wt 25 A BB AR A B TR A P 45 R T 5 ) TR
AR B 2 PR B B ALl 5 T A
PRSI A M 25, DA Y L O TR )2 O
FEMAIM i R TEEE AR R SR T
MIE K EREPHE RGOSR ST T REH
X IR 2 37 S0 A1 P AR BN ) 2 AR R AT BEAT T 0
FE  BIFTE 2 W 2t 7 1 i P PR T i,
A 1 P R B B B IR A o, A
B oA B R R s B ik AR A
TG e A A T R Y AR SO R S R 22 8
G HO SRR R, M S T TR ISl ) 2 S 4 M A
AL A RERIFST T Z bt rh A A ) B S P
BB 7RI A B G IR R, R0 T I
W A e R 5 TR S T A D DA e A B

T2 R B ARG S AR AR T SRR 2 M A A s il
IR TT 1]

1 g R 5 0 PR e s

SRR M R & G 3, 2 11 1 R i
A, AN T ) 30 2 b 3 L A b v L T R A )R 25 S
KT ORI G AN 1 B, R 2R

HOE T ZESMZ R W A A AR
ORI A (R, ) Bl T B 384 10 i 228 494 w8, AN (R R
LI H B AR AR B A DI R R T B R, AN TR X
B A S S R R B2 AR A 28 25 S RO i 2R R
LS SR b JRE B 14 22 S, 3 B 4 b T A A R Ot B R
JERE I Z AT ), O SRR (1), 2 A R
P 2 3 8 e KM B e R A R

SPIR 2 2 M 4 3t A P2 K PO (EL B, AN )
IS0 G S T S Rl K sl g 2 SR TR AR A 4
R e 2 PR A SR IR B R B2 T 1%, WS R 22
TR 1 P S IS A B PP A AR U A O
FE R R T 14705 AE AR R 1 (P 2) 2
RWISR 2R — BARE , e b AU & s
TSRALCE , 2 B A YRR AL, £ M A 3 5 B
U ARYE AL O R KO [ B2 A SR, X
AR Ve SR BT TR o KO 4 SRR I A
B AP B R JE 1A AE 90 ~ 170 km, B P A2 AA
FAERE N 50 ~ 75 km, # HLBL S A A7 Jl I8 R kA
T I, A T AL S | PRAC AR R R A 1

R/%

0 0.5 1.0 1.5 2.0 2.5 3.0
0 T T T T T
+ Bz 13
500 - * R KR
m
® A
1000 [~ R
1500 -
2000 -
g
=
K 2500 -
3000 -
3500 -
4000
4500 -

Bl SRR 2 7 b SR B B MR S S 3 IR AR
Fig. 1 Vitrinite reflectance vs. depth of samples from

typical wells, Ordos Basin



1032 £ 5 KRR H R a2k
100 T AT AL | S T TR )2 (57 A A
o 90 R B3 1 T R 1 A R R A Al L
5 fﬁﬁ'_ﬁfﬁ'_ﬁf[fffffff?%ﬁ?i?ii%ﬁiﬁ"ﬁ'.f.f'.'f.f iR, AHRTE 3. 0% EAESRARKEIR R, il KT
g LI gjfﬁiﬁ 2.0% B TTIA 2. 8% I s =& RIE K AR R, (i
N TxEEe P AT 0.8% , B AIAT] 1. 1%L | (k% RAEZ4 R,
0 (LR Tk 0. 8% ZHb R Rl (AL T BE R, (H 7

2020 Pl ' ’ (X K S T4 T A b g s ([ 4) 51215

o [FBRAEE = JHALEEE o HIHHEREA
o RIRMIFE x (FEHBER < PG

K2 SPRZ A R b PR e A sk

Fig.2 Evolution history of terrestrial heat flow in the Ordos Basin
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Fig.9  Corresponding relationship between hydrocarbon accumulation periods and thermal events in the Ordos Basin
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