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Researches of ther mal evolution history in Hailaer basin

CHEN Shourtian'?, L IU Zhao-jun®, YU Hongrjin?

(1. Basin and Reservior Research Center, University of Petroleum, Beijing 102249, China; 2. Daqging Petroleum Administration,

Daging 163412, China;3. College of Earth Sciences, Jilin University, Changchun 130026, China)

Abdgtract : Hailaer basn is characterized by middie geotemperature and middlie on lower terrestrial host
flow. Vitrinite reflectance rises with increase of buried depth. The therma evolution of source rock is differ-
ent in different horizon and depresson. Vitrinite reflectance isthe greastest in Wuerxun and Beier depresson,
the degree of thermal evolution isthe highest. Based on vitrinite reflectance palasogeotemperature and paaeo-
geothermd gradient are evaluated , paasogeotemperature is higher than present geotemperature in Hailaer
basn. Geotherma gradient was higher before Nantun Formation was deposited , it is (4.0 5.8) x10™ % /
m. Palasogeotherma gradient is higher in Wuerxun and Beier depressons, and oil-producing threshold is shal-
low , which isof advantage to formation oil and gas. Qil-producing threshold is degp in other depressons, it is
of disadvantage to formation oil and gas.

Key words: Hailaer bas n ;paasogeotemperature ;paasogeotherma gradient ;therma evolution
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1

4 /'m K/ TCU

(2] 10 4 936 d 2.85

11 4 1182.7 d 2.99

12 4 1282 d 2.53

' 13 4 1582.5 n 3.64

) 14 4 1636.2 n 4.06

, 15 4 1848 n 4.22

16 4 1186.24 d 4.58

’ 17 4 1731.4 n 4.84

1 18 4 1 864 n 4.92
19 4 2 735.64 t 4.53

20 8 1301.5 n 5.00

10 , 21 1249.3 n 8.00

(1.5 3.5) x10"*C/m, 2.6 2 5 1357 n 3.16

x10°2°C/ m ’ 23 5 1562 3.28
5 3.81x10-2C/ m 24 5 1889.5 4.77

' 25 5 2 409 n 4.57

3.05x 10" *C/m, , 26 5 2636.25 n 3.77
(2.455 2.46) x10 *C/m, 2.31 % 27 5 1772 d 3.24

10" *C/'m, (2.87 2.90) x10"*C/m 28 5 2229.5 d 3.77
29 5 2531.5 n 3.70

' 30 5 3090.3 P, 5.22

’ 31 6 1613.37 n 6.89

- , 32 6 2098.2 t 4.11
2.1%x10"*C/m, 33 6 2 204.15 t 4.04
, 2.5x10"*C/m, 34 6 2 460.76 t 3.56
35 6 2 555.95 X 4.67

55 (1. 8 36 6 1141.3 n 2.07

37 6 1 706.07 n 3.61

' 38 6 2204.65 t 4.79

, 0.99 HFU 39 8 1422.13 5.46

0.91 HFU , 0.96 HFU 40 8 1907.92 d 4.94
1.48 HFU , 1.15 1.20 HFU, 4 8 2 802 ' 522
1.20 HFU | 42 8 1 808.59 2.63
43 8 2014.68 d 4.00

1 ( K

a4 8 2 247 n 3.59

Tablel Rock heat conductivity of Hailaer basin 45 8 2479.5 n 274
/m K/ TCU 46 7 409.6 y1 1.32

1 1 1569 Y1 4.10 47 7 1528 n 3.16
2 1 1816.3 d 3.64 48 7 1 659 n 2.04
3 1 2 068.5 d 4.83 49 7 700 d 2.50
4 1 2 555.12 d 3.64 50 7 956 d 2.84
5 1 3500 3501 n 4.17 51 7 1324 d 4.05
6 1 1570.7 Y1 3.18 52 7 1783 n 4.18
7 1 2 067.55 d 5.05 53 2842 n 3.93
8 1 2 357.42 d 4.89 54 3205 t 4.15
9 1 2358 d 4.04 55 5 2002 d 3.52
K ATCU=10"%/ (cm-s )
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Table2 Comparison of geothermal gradient between Hailaer

[3 5]

0.5% , Ro

basin and oil/ gas basin of eastern Chinal®
/(%102 -m™ Y /(%102 -m"Y
4.2 3.6
3.5 3.4
2.6 3.1
2
(1,
Ro/%
0 0.2 0.4 0.6 0.8 1 1.2 1.4
o , . ; -
500 | . . -
1000 °. ..."i',"
PR I
’ .
2 1500 AR
= ‘-. . .
. . 'R
« 3
2000 .o
2500 : -
3000 |
3500 -
1 Ro- H
Fig.1 The scatter diagram of vitrinite reflectance vatio -
high relations in Hailaer basin
[} R0
) Ro 1.2%
2) Ro 0.7%,
0.7%, 0.6 %,
0.6%, 0.38 %,
0.53%, 0.45%
( )

5410

5390

5370

5350

53304

5310

20540 20560 20580

2 Ro
Fig. 2
the middie of Nantun For mation
0.5% ( 3,
» Ro 0.8%, Ro
Ro 0.44%

0.5%,

0.82%,
0.69 %,

5410

53901

5370 1

5350

5330

5310

20540 20560 20580

3 Ro

The presnt vitrinite reflectance vatio contour in

Ro

Fig. 3 The presnt vitrinite reflectance vatio contour on

the top of lower Damoguaihe For mation

Easy R,



88

34

Ro
(81 " Arrhenius
K= Aexp(- EJ RT)
K VA ;
| Ea iR ' T £
(K) ou
Ro Ro Easy Ro!”!
an Ro, R0 1
, 145678

4.8x10°2,5.0%x10°2,3.95
x10°25.8%x10 %2 ,4.77%10 % ,2.66 x10° 2 /m;
2.31x10°2,2.34x10 %,
3.32x10°2,3.81x10 %2,3.05x10 2,2.51 x10" 2
/'m f ,

H/km

4
4 Fig.4 The burial and maturity higory of typial well in
Wouer xun depression
’ ’ l 1
; , 1200 m,
5 y )
1100 m ,
60 , 60
5
1500 m ,
( 4) 1 1 )




92 (

[2]

[3]

[4]

[5]

. [J]. ,2002 ,

(1) : 33~ 38.

XU Lechang. Introduction to common sftware pro-

ducts modeling groundwater[J]. Uranium Mining Metd-

lurgy , 2002, (1) : 33~ 38.
[M].

124, 139~ 284.

LIN Xueyu, HOU Yinrwe , ZOU Li-zhi , etc. Sftware

oollectionsof modding and management for groundwater

,1988: 8~

guantity and qudity[ M]. Changchun: Jilin Science and
Technology Press, 1988: 8~ 124, 139 ~ 284.
, . 21

[J]. ,1999, (5) : 1~ 3.
XUE Yuqun, WU Ji-chun. The problemsof groundwar
ter modding in China facing the 21%[J]. Hydrogeology
and Engineering Geology , 1999, (5) : 1~ 3.

. REMAX
[31.

’ ’

,2001 ,31
(3) :279~ 283.

ZHAN G Guang xin , DENGWe ,L | Qu-sheng. The gppli-
cation of REMAX ftware in groundwater resources
management in the west Jilin Province[J]. Journd of
Changchun Univerdty of Sdence and Technology ,2001 ,

(6]

(7]

(8]

(9]

31(3) :279~ 283.
[J1.
, 1995 ,(4) :8~ 10.
LU Wenxi. Precipitation forecaging of groundwater
modding and forecasting engineering[J]. Investigation
Stience and Technology , 1995, (4) : 8~ 10.
[3].
, 1997, (1) : 16~ 18.
SU Fuxi. Autumn precipitation forecasting by inter-an-
nua variable auto-correation method [J]. Shaanxi Mete-
orology , 1997, (1) : 16~ 18.

[3].

, 1998, 4: 122~ 126.
JIA Ha-feng, ZHENG Yeo-quan, DING Yueyuan, et
ad. Gey - time series combined forecasting mode and its
gpplication in annua precipitation[J]. Theory and Prac-
tice of Sysems Engineering, 1998 ,4:122 ~ 126.
[M].
,1988: 59 ~ 60.

DENG Julong. Basc methods of gray sysem[M].
Wuhan: Press of Huazhong Universty of Science and
Technology , 1988: 59 ~ 60.

[1]

(2]

(3]

88 )

[M]. ,1995:1 " 8.
ZHAN G Changjun,LONG Yongwen. The feature of
sedimentary facies and oil/ gas distribution in Hailaer basn
[M]. Beijing: Petroleum Industry Press,1995:1~ 8.
' . [J].

: , 2002 ,32(2) :151~ 154.
CHEN Shourtian, LI1U Zhao-jun. Oil system in Hailaer
basn[J]. Journa of Jilin Univergty: Earth Science Edi-
tion ,2002 ,32(2) :151~ 154.

, , . [J].
,2001,20(1) :13~ 14.
REN Zhanrli , XIAO De-ming, CHI Yuar-lin. Restora
tion of the Pdaeogeotherm in Songliao basn [J].
Petroleum Geology and CQilfiedd Development in Daging,
2001,20(1) :13~ 14.

[4]

(5]

(6]

[7]

[M].
,1999:150 ~ 157.
REN Zharrli. The research of tectonic - therma evolu-
tion hisory in north china sedimentary basn[M]. Be-
jing: Petroleum Industry Press, 1999: 150~ 157.
Green PF, Duddy | R, Geadow AJ W, et a. Apatite
fisdon track anayss as a paeotemperature indicator for
hydrocarbon exploration[A]. In: Naesr N D, Mcculloh
T H,eds. Thermd history of sdimentary basn —
methodsand case histories[ C]. New York, Sringer -
verlag ,1989:191 ~ 196.
PA JR.

[M].
,1995:258 ~ 271.

Allen PA ,AllenJ R. Basn andyss: principles and appli-

cations[ M]. Beijing: Petroleum Industry Press, 1995:

258~ 271.

Sweeney JJ, A KBurnham. Evduation of a Smple mod-

d of vitrinite reflectance based on chemica kinetics[J].

AAPGBuUlletin ,1990,74:1 559~ 1 570.



