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Abstract

Located in the northeast of the Bohai Bay Basin, Liaodong Bay is the important oil producing area
of China, with great exploration potential. Based on the present study of geothermal field, the Ce-
nozoic thermal history in Jinzhou 25 area has been restored by apatite fission track and vitrinite
reflectance. The results show that the geothermal gradient decreases from about 36°C/km -
38°C/km in 38 Ma to 29°C/km - 30°C/km nowadays, and the paleo geotemperature evolution curve
is mainly related to the buried history and the ancient heat flow history. At the end of the east end
of sedimentary period (24.6 Ma), the formation temperature reached a maximum of about 110
degrees, and the geothermal gradient had a great fluctuation from 24.6 Ma to 17 Ma, and the main
reason is that the structural uplift in the end of the 1st Member of the Dongying Formation sedi-
mentary period, the temperature decreased gradually to 67 degrees at the late stage of the Don-
gying formation sedimentary period, and the deposition of the Neogene Period has gradually in-
creased the temperature. In addition, the study also reveals the burial history and thermal history
of the area, which can lay a foundation for the evaluation of oil and gas resources in the future.

Keywords

Jinzhou 25 Area, Paleo Geotemperature, Thermal History, Vitrinite Reflectance, Apatite Fission
Track

WM 25 X FrE R R REMR

B B, R & ¥ X HEH, E AR

FCEREE TORAE, A P TR E K E i sk i =, DO Rl
Email: 1823589868@qq.com

Weks HEA: 20174F8 H18H; FHHEM: 20174F9H1H; KA HM: 20174F9H8H

SCES|I MmO, K, WA, T, . S 25 HUDCH A IR R E W ATD]. HAAELE, 2017, 5(4): 365-374.
DOI: 10.12677/0jns.2017.54050


http://www.hanspub.org/journal/ojns
https://doi.org/10.12677/ojns.2017.54050
https://doi.org/10.12677/ojns.2017.54050
http://www.hanspub.org

m =

TARBMNTEEEZM AL, RPEEEMAWSTX, BFBERNEERE . 08T HiETH
B, FABRKARNTRTME R GRS RIKE T HM25HX FFHERBTTE. HALEREPHREHE
M38 Maffi k#£136°C/km~38C /km[&EEIFEK29°C /km~30C /km, HHBELMETESHZLH
MR A R B H % R —BRITHR KR (24.6 Ma), HIEEEEIRAN110CESL, HilRkEEE
24.6 MaZ 17 Mati ¥l T AKMES), FEFAR —BRITRBRWERF B, EREHVIRGEIERE
B EN67C, Frk L n B TIAE B EBHTFHE . LAk, B 5B R T % X M 5 f s,
] PUAS 5 B S R IR AN 3L e E Rl

KA
WM2SHX, HHE, #E, SRERNE, BKERERD

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 5|

Y FH O P AR — A PR X, ORI VAR TR AL P IR R B B R IR 25-1 RS 4R
M 9-3 S o I AR AR IR M 25-1 JH1 FH A2 Fh i B — M M 2 () R B g A, R B IRTE L
V11 B A B el /< A2 ) A 5 FE 2] 2] [3]

B ] P 2 R R R ST SRR W R R )R AR i S oG T A A AT T R 2 A,
T8 0] S0 V25 7t ) AR T B« R rbr TV B B 3T T LT 358 M A LT o AR 11 V1 B 36 AT 1 A SR T 9T
[4]-[9], FKUR[41IN A BEAN Ehife 2 M T S MR A6 B oA 31.3°C/km,  JF HLM i X MR B6 B v, — M8 30°C
Ikm~40°C/km, [UIREHE X IR AR AR, — A 24°CIkm~34°C/km.  H RTXT T80 M 25 H X ) # sk 2k
FRZ RN TL, R A B 400 & Ro S5 40dE, 45 6 A TR 2 BT FE X L IR AL, Rz
X ()2 I A B i S B PR R L S 4

2. RERER

XL PGAR AL TS A AL A0 AVE HIX, K 174 km, 98 4~9 km, [EIFL 1150 km?. 3L PEAIK
MR AR AR R MR, T LU P — S R N RS PR MR ARAR, RAbAbAR MR, B IR R,
S A RERNAFIX A LR R . TR AR L FEMIE 3 MR AT I RE, X e A M
BIRARWTEE, &AM B AR XI5 4, dy mE = AN E(E 1) [10] [11] [12].

P31 30 ARV I DX 20 AL IR S ST P I PR ARSI AR MR IR 5 AR R G
TP S~ U1 R T (R R A R A S S R A T SR DI R . AT A S R AR i g
Wi(42 Ma 2 71), BT FREAACERN, FREAE R FAedbiRBe, AP bbb, Fdbdb 4
I FR R0 )75 T 41 R A A e W 12 B [13] . MR iD= (42 Ma LK), TR Sy AL 76 75 i i i,
80 )1 W s e A T I B B [14], [RIIN eh T B AR HOGF WO AR R, o A AR SRt AL 7R 1w fr) 5%
JE77, AedvtrHein ZR iR IE K A TR BT B, SO B A T e B VDB o R I N F 3 [15] .
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Figure 1. Geographical location and tectonic Zoning Map of Paleogene in Liaoxi low uplift
1 TARROEMXMIENE R ENERKIE(ERBST A, 2009)

MO A8 H1(32.8 Ma~24.6 Ma), Vs 2 AR T A0 () e T A R 1 BT 3), EHRERIRAE
BN S13%, RIS, 1S ARG e e Mg R E . ot 11 (24.6 Ma
BTG, BHLEE NG BL[16].

WMAXTELENE =R, HERAFERBE. BEMENE =R, TEAFHAER. P BT
TR AERE, WAERBRIR AR AE S KA ), B R AR R AR E AN . il
R EORWTER, VIR T ALEAL, WA R E A . RS SRS HERNT, HYREAEEE,
SR RTINS R NI R AR AR B DO . BT RN R IO, B R v e 2E RN
A, TE4 X —F FRRm 21 il i fk PR A S DU AR [17] [18] [19].

3. $8M 25 #X IS b8 IF4SE

IR IR R RIS R R AT DL, HOMZIIX (iR ol B 5B RiR S 45 R, Bl
R AR A — %, iR E . BRI, A RGOS X KBS iR, AMCATRL T
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i Z A X LA 1R R (A0 AR, RTINS AR AT LAy 22 X AL s AR e 3R AR B 4] [9]

XFTHR N 25 i XA i i 32 A BT Z MR ORER 1) 8N 25 Hu DI TR} 3 EEAR Hh AR K
TMER Esyy Es, Al Esg Bl Z, ALl Es, BZEE £ . Kl S 2 FHR IR 7R = Z A6 7E 25-1-10D
I, LR AR SN 25.9°C/km; Es, BEH IR AR £ Z 0 A 7E 29.65°C/km~32.4°C/km 2 [/, *F¥4 24 30.92°C/km;
Esg Al Esq B 6 B 3= A E 31°Clkm 7245

LB IR R R T P ARG 2), BRI HIRIR A 0.0325, i g s A
32.5°C/km, SiZX P YRR B b e (Z X 3 IR A 5 Dy 29.6°C/km); BLZR 1 v 16.825, %
e bR T 16.825°C, 511 B AT HUR AR P 3 Hh 3R B LU BT (FE-P 3R 12°C), R WIHR M 25-1 vl
FH 7 b5 3 EL A AR LR RRALE

Table 1. Data of static temperature test of oil reservoir in Jinzhou 25 area
7 1. $RM 25 X MBI HiiER

s gy TEORR HWZMREZ R R WEEE IR

(m) (C) (‘C/km) I SR (m) (C) (‘C/km)
25-1-3 Es;, 19545 78.9 30.82 25-1-10D Es, 1844.3 78.5 32.1
25-1-3 Ess 2154 85.7 31.60 25-1-10D Es. 1884.8 78.9 31.6
0514 Es, 2128.0 82.7 29.81 25.1-11 Es» 1931.0 78.6 30.66
25-1-4 Es, 2153.0 83.1 29.65 25-1-11 Es, 1989.8 80 30.46
25-1-4
14 Es, 2158.0 85.5 30.70 25112 Es» 2037.0 80.4 30.1
25-1-4 Es, 2168.5 86.9 31.2 25-1-12 Es. 2035.3 80.6 30.2
25-1-4 25-1-12
Ess 2348.9 94.3 31.9 Es. 2060.7 81.3 30.2
2515 Ess 2362.0 92.1 30.9 25.1-14 Es, 19115 80 31.8
25-1-5 Ess 2371.4 93.4 31.3 25-1-14 Es, 1831.0 76.8 314
2517 Es, 2043.2 80.7 30.44 Es, 1831.0 76.8 31.4
25-1-15
2511 Ess 22245 87.7 30.83 25.1-15 Es: 1912.0 79.4 318
25-1-15
251100 Ar 232456 79.50 25.9 o Es. 1958.0 81.5 32.0
25-1-10D Ess 1884.35 78.90 31.6 Es, 1950.5 81.65 32.4
25-1-10D Es, 1897.0 76.5 30.1
RE(T)/C
50 60 70 80 90 100 110 120
-1500 s s ' ' s s ;
-1600
-1700 @355 AL
-1800 O5H# X7k
W1 0DH+ 1 13H
£-1900 \
—~ 23 @ 14Jf
=-2000 :l .
15
%’: -2100
-2200
-2300
100 T=-0.0325H + 16.825
R’= 0. 8975
-2500

Figure 2. Relationship between formation temperature and depth in Jinzhou
25-1 oilfield
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4. HHRIFHERTE

AP IBEFITER Z, W ERRS) A, G Ak, BT TR (U A S Rk
FUBRID . AEARNRE . PRSI IR5E) [4] [6] [9]. XL IRIAGNEE R B A : — 2R H
A RARRBA A D L, R EEREAYUURAEREAR . BRI B A RARRIESE, R
T AL B ER Y B R SRAIT 5 75 UL [20] [21]0 3 HL 32 BRI B A S Sk R Ve AR A 2R3 A% 308 T 70 A e
PR AR R EETE X oy b

4.1 BRAERRERTSH

SINTIIBE A FE SR 1Z225-1-3 JF Esg BUKEBRM AR o X HARRE . R KBE R Foor Ay 1R % B A
TN, g Rk 2 B,

DASZIOE KSR IERE, N BORIAERS . B PRARIZ K LK CI & &isk Dpar S5 2%, #HTHEK
1 BAAR AT (AFT) A SR [22] o 5 2K 7 S48 45308 (AFT) A S S DL BT IR 200 8 58 — e 20 ol 464, it sk
TIRCE=EE Ar/Ar. KIAr B854 AR 278 (U-Thy/He 254EH%) . A TE) 4 A 05 (1 K 43 (U-Thy/He 545 %) LA
KRR LS BOEEEFE T-t thZ B H (40 10,000 2%) FIHE4DL4E -2 0 (Monte-Carlo. CRS %)
o EH T IXIEAHBAE DT, S R HIE = RIE(CRS)EL; 43 T X IR HIH A i, W& &
K Monte-carlo 7. 7E 1% & 5 A 1026l b, P27 ik ol dd e Bk Qe ALy AR A 1 2% T-t AR REHh £&,
B2 AFT BORIAE RS 5 42000 K P O READE, DA R K-S(HRad K F MU 5 I I W & 2 ) 55 GOF (12
PEAE RS 5 WIS Y S FE R I . 24 GOF 5 K-S M IR K T 5%I0, Fomiflsivsh “mbldesz
17 BARE T 50%, FoREEAEE Re “HBUFI T [23] [24].

MR _E 3k 7 VR SR 45 (15 3), LS S R 0Z25-1-3 FEM I K-S #5641l A 65%, GOF K e {H
N 65%, 3R AREIAE AT . B 25-1-3 H AT T-t FL R B FEL) 24.6 Ma i, FF i R E 20 94°C,
WE i TFHigiEsh, tZEF, 2R 2 19 Ma i, FEATE S EIRE L N 51°C, Gl T LB
HERIURR, OB, FEG TR B 1R B2 85.3°C.

4.2.3225-1-3 HERIE RS E D

WA 25 Hb X SRR A S S 2, S Karweil EIRR[25], H&TFAT ON R (Easy%Ro #i7Y)
1) Ro-T-t FEIfR[26], LAK P34 Ro-fae iy iy MR A 50 A 30[27], Rl 5 dwe oy Bl (32 3)»

7 3 TS f o MR A5 R Karweil BEVEFI 256 A 30710 E 5 H 1l Ml K EUH ], Ro-T-t
J7 R R IR A 2 AR K o 1% Ess B 2135.03 m~2139.83 m 45 () £k /K f SRR i 2 — IR N 83°C
~106°C, FELEHTE 83°C~99°C, M E AR50 2 2k 51 5 S ¥ 60 8 A 5 — R BT B i) — 3%
PE. 7E 2139.88 m Ak FTHIL 6 FEAARE S BTl 15 (1 0 244 2 — L Dy 87°C~100.2°C, BT A4 A A A1 A
PRI S AE B KRR IS B TR S VE By 84.37°C~103.44°C, fe AR E ly 94.12°C, QAR —IRE. &
JR AR 2 ik 38 5 Tl IR A SR AR AR T AU I 45 SR B A 1 — Bk . DRIk, 0Z25-1-3 JF Esg Bt 2135.03 m~2139.83
m BT 7 ) B i b 24 83°C~99°C .
5. $8M 25 #X Es, f Es; Bk B B IHRE 4T

T KA B AR AAD 5 S oA S S 3 e Ay B %) o v v iR A 0 5 A e 0 443 £ 24— TR B X o
T H AR AL T AR A, BETE I IE FH Petrolmod BT AS B HEEEE, MR REAT % X 0 I A A L
THEE AR TP e AR AR R S R AE ORI B B R AR (R 2 S W R Z BRI 26 T, WIS i 47
JEOURH K, R ER 2, R AR N 1E[28].
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Table 2. Results of apatite fission track analysis
=2 MRARTRESNER

Pd Central Pooled

v o M) Wik ps(10%cm®)  pi(10%cm?) L L(um)
FE5 5 i ) (Ns) (Ni) (lO(II\(I:)m ) ag(z:eE gl;/l)a) Aggi 1((I\S/I)a) N)
2139.88 3.298 13,825 10.177 115+1.9
25-1-3AFT  JZ25-1-3 /ES3 28 (1818) (7621) (5488) 46+ 4 47+3 (105)

ps: HRBITERE; Ns: HEREDE: pi: BREDEZRE; Ni: BEETH; pe: WIHATZE; Nd: U WEATE; L BT KE; N:
TR, A RERLTE RS 5 A A EIA AT IR TE

Table 3. Data of vitrinite reflectance measured and maximum paleo temperature estimated in Jinzhou 25 area

3. fRM 25 X SUMEE R iF RS RBIRR LA BN RS EHIE

o PERIRRE BRI AR A ] Tmax (C)
HE (m)EAr Ro (%) (Ma) : ; p : e
= Karweil FEIfifis: R AN S S Y F/NEWES
1931/Es, 0.44 30 Ma 64.00 81.00 68.59
2012.5/Es, 0.49 30 Ma 72.00 89.00 76.39
J725-1-3 2062.5/Es; 0.49 30 Ma 72.00 89.00 76.39
2237 5/Es; 0.54 32 Ma 91.00 96.00 93.85
2337.5/Es; 0.60 32 Ma 99.00 103.00 100.36
0 Time-temperature history 0 Track length distribution
I "I Age:48.3Ma,TL:11.3£0.8
L K-Sk 3 18 40.65
40 C 0.41
O i
< 0| g 0.3}
il i B
=0l 2 0.2f
160 | 0.1+
L GOFK: 5 {6 240.65
200 ' ' ' 0.0
80 60 40 20 0 0 4 8§ 12 16 20
18] (Ma) Length(um)

Figure 3. Inversion results of thermal history of apatite samples in JZ25-1-3 well
3.1Z25-1-3 R A MAE RIRER

51 ERi&H

TERATT B0 rp 75 2 — SR RE S A, B A A WS AL ISR . MR RAE |
KA 2 53 R HAE S5 [29] [30] [31]. MM HE A A RS F BRSO EREME ARG E
[31] (% 4); AMSHFEOFRE AL B R VIMEFLIRES: HJZ 5 2R A AL L2 bRl 21 ;
TSI 22 BORDAT) U6 L R PR 08 TSR FH 6t () S $Hfs , R Sclater AT Christie 177V [32] 64T [H A5 B4 46
FUBER A 52 R 3 ARV 3 X B0 A LS 6 B 7E 24.0°C/km~55.0°C/km 2 [8], P33R 86y 34.7°C/km,
K HGFRAE 52.9 mW/mP~81.5 mW/m? 2 [a], “F-¥1 65.8 mWim?, FLA7 #id A X 5 i is 3h [X 2 18] (1) o
TR AR A FFAE[31] [33]0 MEALLI R A BIF 7 X 1 2 U 5 R P i b [X AP 3538 B (12°C), F et s R
BEAAR . THFXOKE, MOKRATHRE. P58 (# FH PetroMod #{F3k 43 11X Py S 1 MR . ol i
W, KRR eSS B (A 4, E5).
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Table 4. Formation thermal conductivity column

=4 WEASERIF(IZHBEEREER, 2003)

Ho 2 4 RS BEW-m ™K bRt FES BRI )
LERAR £ Nm 2.04 +0.34 3(2/1)
1N Ng 1.97 +0.26 7(4/3)
REH Ed 2.09 +0.14 5(3/2)
w—B Es: 1.90 +0.30 6(4/12)
W Es, 1.70 +0.17 7(5/2)
V=B Ess 1.81 +0.50 7(6/1)
WY B [=A 1.98 +0.50 4(3/1)
FLIEA Ek 223 +0.49 5(1/4)
Age/Ma
38 30 20 10 0 Ro/%
CENOZOIC 0.1 1
0 P Ng. L vl
Qp
200 | s000C L
w0l NN\, O\ T TSI
600
| 45.00C _ -
800 By B G o
—
9 1000
5 .
: RUTN
= 1200 =N~ _ L1l _
= I W \\ W U A A/ A B P N
[
o 1400
= 75.00C
= 1600 TS
/M A . _
18004 NN T T e
2000 \9&90@
2200 o
2400
2600 L03.00¢
2750

Figure 4. Burial history and thermal history in JZ25 area
[ 4. 3725 H#h[X 125 50 AL E (UL JZ25-1-3 A1, AFT #1 Ro B &¥R7E)

5.2. i SE AL ST

IR s, T TIX EEER DU RETCRE, $1] 24.6 Ma I 7 = BURHERIA £ 2600 m, 1L
BB =B A NIRRT, TR KB AR . B WO RRIRCA (1 2 R AR SR 3, Tl S 7Rt
R T IZIX Y B =BG R R8I . B54 24.6 Ma~17 Ma, BIEIZE YRR, thT4edbizsh[34],
PG A0 THE A2 X 0 2 3 ik o Bl e TYR M AN AL B RO DTAR, VD = Bt 2 S A4k 2t N\ Tt
P, ST E T B T T 3 I A i A e A S Ak B A b, 2 Bl a2 S 1R T R B BONT ] He A
PSPPI B
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Figure 5. Paleo geothermal gradient evolution map of Es, and Es; in JZ25 area
[ 5. 0725 #1[X Es, By 0 Es, By iy iR 4% BUR L B (0225-1-3 F A 45)

PR S5 RAB WL ARAR N2 I O HERAT— IR BER BT B 0 B0t i a2vh = B - ARE AR
WITHRPTBG R mIEE] 110°C AL REAYUR BN B IZH FRIRE 67°C; kL4l 1 iEk 4t
R ST K 2 1 T+ AT ] S B A 5 A i DO TR B B

5.3. MR ERILOH

AR vy R s P VS A I T AL B B P LU S R FEIX ) Esy R Essg Bhi 25 iy S0 B 37 1 oy b i 2 SR B0
M 38 Ma LSRR H BRI ss, Hodh Ess BE AR £ E A 38 Ma ] 36°C/km PR Z LA 29°C/km,
Es, BX LR AR M 38°C/km JHAL LA 29.8°C/km, JHALSAE B AL TN 38 Ma~24.6 Ma i HuiR A i
PRI AR, 24.6 Ma 224 HiR Bf FE I 22 12 PR 1K

6. &t

1) WXL IRTHR AT IREERET B Rl 2vh =B - RE HITTRIN HITHR B R &
FIEE 110°C A REHVR IR EZEEKE 67°C: WLl & 7 1 1e g 4 TTR N 1) 2218 THE AN
B A AR 2 A A BRI THI BT B o

2) WHFTIX Esy Fl Esg Brith S K i iR A6 B2 38 Ma LUK RS 2 B Z B AN s, b IR
& M 38 Ma 11K %4 36°C/km~38°C/km FEIKZ 4 1) 29°C/km~30°C/km.

E&WMAE
“+ TR EZEARHEE KE(20112X05023-001-014) .
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