22 3 Vol. 22 No. 3
2004 9 ACTA SEDIMENT OLOGICA SINICA Sep. 2004

: 1000-0550(2004) 03-0541-06

zEH% F B pEw FHRE

1( 10249) 2( 124010)
, EasyR, s (D
2.9C/100 m (2)
4.07 3.6C/100 m, ( 3.3C/ 100m)
(3)
(4) : ,
1971
TE122.3 A
1 2
23
498
[1]
169
800 km?, , «C n .
6 000 m(
) ( 4 ’
300 m) ( 4 500 m) :
| (g) 20~ 30°C/ km
' 5 30~ 40°C/km ,
250~ 2 500 m, 40°C/ km,
( 2750 m) .
) 200~ 300 m, i

203

203
:3.18 2.98 3.13 2.97

! ( :40125008)
:2003-0716; 12003 16-29



542

22

2.83C/ 100 m,

2.86 3.28

HFEm

Fig. 1

23

1000 -

2.857C/100 m

)

203

HWEREE T / 100m jom
2

(1] +* .3 2 10
.l . 1 e 1 L i
. " Bl .

5 . e LB=%

. a THE=A

§ - I + FE=R

! »
3000 - - -
%
169 —

Relat ionship of geothermal gradient —depth of

Well Shengl69 in Damingtun sag

[2~ 4]

19

(40~ 70 Ma)

3600m 4 000m
2250m 2500 m )
, 4.5~ 4.6 bm
4.9~ 5 Pm ,
4. 62 Hm ,
4. 92 Um
2250~ 3600 m 2500~ 4 000 m
41

~ 45 Ma

(In

t= InA + E/ kT)

T4~ 130°C( 1)

Fig. 2 Relationship of apatite fission track age, track

length and depth in Damingtun sag

08 (—- - \
! \ \
% . \ ®  shen1g4
04 . \
) *  shen22s
\ *  xinsheng0
D2 - \ A\
kY AL L\l‘-
D i 1 - | L 1 * - .
2000 2400 200 000 L 20

Fig. 3 Spontaneous fission track/induced fission track vs. depth



3 543
1
Table 1 The buried depth range of apatite fission track annealing belt, palaeotemperature
and geothermal gradient of Damingtun sag
/m /C /( C/hm) /( 'C/hm)
164
2500~ 4000 74~ 128 3.6 2.9
60
184
2250~ 3600 75~ 130 4.07 3.3
225
, 2250~ 3 600 m 2500~ 4 000 (< 250~
m, 75~ 130°C 74~ 3007C) , ,
128 C, 4.07C/hm 3. 6C/ hm, ,
3.2 ,
0.1 kg*cm™ *em™ ! 2
[5.6] (
9 ) 9
, 2
, ( 3.95~ 4. 6C/ 100m,
[7]
10% w tNaCl,
2
Table 2 Palaeotemperature calculated from salt water fluid inclusion of Damingtun sag
/C
/m
/Ma /(C/100 m)
/ m
225 3270.5 S4 37 119- 120(3) " 119 137 3000 4. 60
184 2311. 1 S5 37 80— 88(9) 84 96 2000 4.30
114 2335.1 S5t 37 84- 89(9) 87 99 2000 4.45
25 2755 S5t 37 83— 86( 15) 85 98 2050 4.30
9 2592.3 Sy 37 85- 91(9 87 99 1980 4.5
119 3270. 4 S2 34 103~ 109 (12) 107 123 2800 4.00
60 3451.8 S5t 34 103~ 116 (16) 109 126 2900 4.00
12 2521.3 Syt 34 74~ 86 (9) 81 93 2100 3.95
()
3.3 ,
R,
) R, , 1. 91HFU,
R, , , 0.
) Ro—TTI Ro ( 89H FU ,
) EASY% R, ,
L8] (1. 24HFU)
( 3 4), (1.52),
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3 221 150
Table 3 Thermal history of Well Shen221, Shen150 etc of Damingtun sag
221 78 184 150
/Ma /HFU /(C/100m) /Ma /HFU /(C/100m) /Ma /HFU /(C/100m) /Ma /HFU /(C/100m)
0 0.89 2.9 0 1 2.32 0 1.08 3.06 0 0.96 2.79
24.6 0.95 2.74 24.6 1. 05 2.98 24.6 1.08 3.15 24.6 1.03 2.81
36 1. 18 3.49 36 1.33 3.7 36 1.52 3.67 36 1.5 3.55
38 1.16 3.78 38 1.32 3.98 38 1.4 4.19 38 1.81 3.42
43 1.07 3.58 43 1.17 2.9 43 1.29 3.32 43 1.35 3.13
45. 4 1. 06 3.2 45.4 1.17 2.92 45.4 1.27 2.74 45.4 1.3 2.89
(1.91) 4 4.07°C/ 100 m, (Es3 3.01-
4.05°C/ 100 m, 3.28C/ 100 m)
2 2
R R 2.9°C/100 m
) 3
MR (Ma) WA (%)
» = w 2 0 03 .. oy ( 4)
L
EEs Nk "Q" "..:.‘_‘l , 1.91 HFU,
[ F} o 3 X =3 i
N 2 4 o - :; 0. 84 HFU
& e - ’
£ R T st [9]
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Geothermal Characteristics of Damingtun sag and
Its Significance for Petroleum Accumulation

. 1,2 2 . 1 . 2
JIANG Jian-qun LI Jun™ SHI Jian-nan® LI Ming kui
1( Faculty of Natural Resource and Information Techmlogy, Petrolenm Uni versity, Changping, Beijing 102249)
2( Liaohe Oilfield Branch Company, PetroChina, Panjing, Liaoning 124010)

Abstract The present temperature has been studied with testing data and the paleotemperature has been restored
with fission track in apatite and fluid inclusion in Damingtun sag. The thermal history has been displayed by the
model of EasyRo and the comparison has been carried out with East sag and West sag. Conclusion has been drawn
as follows: (1) T he present geothermal gradient is low, the average is 2. 9°C/100m. (2) The paleotemperature re-
stored by fission track in apatite shows that paleotemperature is relatively high, and that of Anfutun sag is 4. 07 C/
100m while that of Rongshenpu is 3. 6°C/100m. (3) The homogenization temperature of fluid inclusion show s that
the thermal fluid was active. The filling model of Anfutun sag features with high pour point oil is episodic while
that of Rongshengpu sag features with normal oil is the combination of episodic movement under the overpressure
and the relative slow movement forced by buoyancy. (4). The thermal history difference exists between Daming-
tun sag and East sag and West sag. The former features with low thermal evolution as a whole, which is favarable
for the preservation of high pout point reservoir.

Key words Dam ingtun sag, fission track in apitite, fluid inclusion, paleotemperature, high pour point oil



