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Fig. 1

Sketch geological map of the Jiyang depression
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Fig. 2 The simulation results of the geotemperature
gradient evolution in Dongying sag (the dashed lines

are trend curves of thermal gradients evolution)
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Fig. 3 The simulation results of the geotemperature

gradient evolution in Zhanhua sag
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Fig. 4  The simulation results of the geotemperature Fig. 6 The simulation results of the geotemperature

gradient evolution in Huimin sag (the dashed lines are

trend curves of thermal gradients evolution)

(c/100m)
T
/
7
4
y/
/

B

itk

i

20. 0
i 1) Oa)

et QUINENT R R R SRS
G2 SR 20

The simulation results of the geotemperature

Kl 5

Fig. 5
gradient evolution in Chezhen sag (the dashed lines are

trend curves of thermal gradients evolution)

201 R A e R T A/ o LV 2L ARESE S 1 i i A
JEAE 5. 40~5. 00 C/100m Z [a] » Y] 15 44 YL AR I 4

gradient evolution in Jiyang depression
a— AR E M b— ISR s o B MIBE 5 d— A B M
a—Dongying Sag; b—Zhanhua Sag;
¢—Huimin Sag; d—Chezhen Sag

A 5.00~4.00C/100m, R EHITFRAT N 4. 00~
3.85C/100m, HriF LB 8 Ky 3. 85~3.55C/100m,
I DR B AR,

(2) TE PR BE P 4 A TR A oy b Ot 6 2 8 e A7
TE 25 S Ve R 2 78 o 3 28 R B Y 2R B A it i B DU
S5 o A T T 1t 30 s 2 0 22 S SN BH S8 AR B I
20 B 1A T BH 340 B 45 11 75 1 i 30 6 38 AR A B4 5 /N L
A B A R AR U O 2R 8 T S A T B 2 IR T
FZERLIMIBE o 2 BRI B A oty b I A 82 A R 7 2R AR
T AR 7 B 34 2 O R A8) BE SR AT

4 M e TR B AR Y T X

ARG R S EERITRE 225 . BT
9B PN 5 TR 4 4R 37 A A7 A 22 5 AP T i 20 =
BRI S 0 7R T B ok A e 1T IR e 3k B A i iy
e 14 B T ] g 7 U il P 1M R 2 B T o R M
B3 CBHA 3 DO B BB A KR TR o 47 AR BE R L
B 7R E U R A MR AR R TR (R, =
0. 50) BITR L KLY AE 2200~2300 my, T 4 451 U1 3
HRMBE N 2400 m(E 7,

i LB ELAE SR AT DL L ke P 1 AR e A
P s 5 2 g ol B AT U0 O AR oty e o



%54 A0 A6 AR S - 3 FH 34 6 7 A AP AL R AE T 5 667

0 0
() e 3 ()it 1
hezhen 1000 Zhanhua Sag
1000
20004
2000
e Esooo
#3000 Jﬁ
S %4000
40007 5000
- !
5000 e ‘
0. 1.5 2 0.1 0.5 1 1.5 2
R, (%)
0 ) L
RN
OF -\ U
min Sag "5 ng Sag
1000~ \
~ 2000°
2 7 2000 \
= 2000 \ i‘ El \
% \ 5 5000- \
3000 i :
: \ 1000 \
: \ ]
2000- b M — 5000
0.1 0.5 1 1.5 2 0.1 0.5 1
R, (%) R, (%)

7 B B B 2% MR A T IR bR
Fig. 7 Comparison of oil threshold of

four sags in Jiyang depression

o F L DX R T R A R T IR A TR B T I 1]

AU (I 8) o B4 B A A= L HlE e Iy e (] BRI
JEO AR R IR U e 7E 2 I i ot AR R 1T R R R A
FE T FRIRTE o Fhy Tk 2834 B 19 vy b JRPR 52 EE A i
BhBEHR i A5 BB A 1T BR AT RE 55 8] T U Bk 1L 2 =
BT B0 A R T PR TR BE (PR B4 1 T BRI B A 22
o A 22 A RN T e LR 1Y R i A AR
DAL .

5 sk

(1) 5 BH 34 I 1 kv e TR A6 32 7 3 A AR B 102 1
T A AV ) AFLTE o 3 2 S B0 68 D R A T AE
I 20— 55 DU 20 T B ) B BH R AN

(2) BEBHABA P 4 > 10T A oty b i A6 8 3 AL A7
FEZE 5 R BIR A T AR A AR E 12 B LG
25 1111 4 1 L o R Y A 2 S o A

(3) ARk 2% U1 B 1) oy K37 F 58 4 8L T e 22 DA
R AR M A oty U A e LU T A T B B IR M
8 R B T o ) oyt IR B AR

(4) SRR B A e T Ak g sl 5 22 7 1) oy #43
BN 5 , ly $R  m  b IX R VR A E AR KR TTBR

0 0 200N N X X : 0
N |
I — =
100071 1000 60T\ S\ \ \l L
v\ Y/ o \\"\\ T R0, su~0. 7
| | i \ ''''' NV e oo \\ || Ng °
o | |[Ea 2000 1000 Yad a 2P, 9, 9 9\ | :
ALUUU | |ES' _ m kvl—:'—lm | | £d
E B E . | 120CMATE L LI4] | |
2 - g A g ey e
3000 4 Es 40T T TR B NN
- ] 1 A A
4000 160C | | ‘ ‘ b
Es' _ -
40001 || 1801 R=0. 7%~1
50007 Es'
'(h)nﬁﬂc[_llsa 200°CY]
Zhanhua oag, v —
000 T — P L
o 50 40 3‘0 20 10 0 =0 OUUU,A :IA AIA »L »\I/\ |II\ N =0
Ik 1] (Ma) o - - [y IJ(UMa> - v N i~
R _ ) - BEBER
o\ ~ RN o KX
RNNGAN AN [
RN il 60°C \\ NNAS ey H
__________________________________ 1000 \\/ \\

| RO
wef | N2 NN N

I 1 Ed Ed
Ry Hes! 2000 1 | Es!
_ 80°C \orer P A HES = Es
g0l | I ¥ o \ - \VAVAWG!
= 100 C\\\?\\\%\’\\ ---------- % 0001 . VAvAWAN|
Y R=13%~2. 6%
300077 12005 Es' |
40007 || Es’
(d) 278 1M1 F
(c) BRI B Dongying Sag
Huimin Sag \4 |
4000 T T T T __0 5000 T T T T T =0
50 40 30 20 10 0 ° 60 50 40 30 20 10 0
i} 1) (Ma) iif (7] (Ma)

P8 T BHASBE 4 A~ T 7 s i s L A

Fig. 8 Comparison of burial history and geothermal history of four sags in Jiyang depression



668 HWooF % iR 2008 4f

1) VR B8 st B 7 | B ] gl B PG 41 . 78(2) 1 263~ 260,
B A S0 TR S AT E MR TR b i /N L TR B L B S 2. 2000, iy AR A TR A Ak 19 R O R
i5h. HUER A BE2A 4R . 43(3) :386~392.
X\ e ¢xa ﬂjj ‘;:I:g/ DA i 7?,/5 | K
X B B %/ETL_ L/H;‘/\ LT 1 5 TR T L . 2002, U B I 3 A A BT T2 B
T IRV A K T4 By A 3 s 0 B 12902 181~ 187,

Ff A XA L REBH L 45 2003, B FH 480 e 3t — 3t 1 7 8 AR B G A i

5 % x
- R AR 1 TF % L 30(3) 168~ 70,
TRAS A T 03 AR 2000. 3 B 40 I 305 1L 141 6 7 386 4 o B 00 T 5. MR LR A R % 2001, B A0 IR RS b E T
ST H R ,22(2) 1 172~188. ) . 15(2) :105~110.
FHWE R X530, 2. 2003a. 3% BH 4 BE b 7 40 A 5 AE . of Lastett G M, Green P F, Duddy I R, et al. 1987. Thermal annealing
[E B2 (D $) . 33(4) . 384~391. of fission tracks in apatite,2. A quantitative analysis. Chemical
FEU R K50, 45, 2003b. 3 FH ) A 0 3R 35 40 A6 FR AL b Geology, 65: 1~13.
FRY PR . 46(5) . 652~658. Mckenzie D. 1978. Some remarks on the development of
FEHFW, TR XIE 3,45, 2005, 355 FH ) [ Hi b 200 F 7 5008 B . 4 sedimentary basins. Earth and Planetary Science Letters, 4025
BRFHF.30(1) 121 ~128. ~32.
BT L /N T R4S, 1996, 8 ) Tl X 2R 2 U B 34 s A0 b —— B IR Royden L, Keen C E. 1980. Rifting processes and thermal evolution
R IESRE . A5 KRS, 17(1) : 32~36. of the continental margin of eastern Canada determined from
WX FR . 9K 2T BRI, 4. 2000. Jh T VAR S 4 Hb PR BT s R i AR R TR subsidence curves. Earth and Planetary Science Letters, 51:
WL P E R Gl R L 14(5) 1306 ~314. 343~361.
ZE R . 2004, T BHI IG5 S5 AT ML R VB 2 % LR IE T . Hb 2R R Sweeney J J, Burnham A K. 1990, Evaluation of a simple model of
#.,11(1):317~322. vitrinite reflectance based on chemical kinetics. AAPG, 74
I 2538 . 2001 0 5 2B 5 Y 0B A ok T — (10):1559~1571,

Cenozoic Geothermal Evolution in the Jiyang Depression

LIU Zhongquan, HAN Liguo, XU Youde, XU Shihong, REN Fenglou, ZHOU Li
Research Institute of Geological Science , Shengli Oil Field , Dongying,Shandong, 257015

Abstract

This paper reconstructed geothermal history of the Jiyang depression using apatite fission track and
vitrinite reflectance model. The result indicates that in the Cenozoic, geothermal gradient in the Jiyang
depression decreased gradually, with a high magnitude of decreasing in the Eogene than that in the
Neogene. Meanwhile, there existed distinct differences of geothermal evolution between each sags at the
Jiyang depression and the difference between sags was more obvious especially after the Dongying
movement at the late of the Eogene. Based on restoration of the geothermal evolution of each sag, the
Dongying sag had a highest geothermal temperature, followed by the Zhanhua sag, Huimin sag and
Chezhen sag. The evolution of source rocks was closely related to ancient geothermal field. The higher

geothermal gradient was, the shallower the depth of source rocks was, and the earlier the time was.

Key words: Jiyang depression; ancient geotherm; apatite fission track; vitrinite reflectance





