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SANDSTONE OF SIFANGTAI FORMATION IN THE WESTERN
SLOPE OF SONGLIAO BASIN:

Relation Between Hydrocarbon Fluid Characteristics and Uranium Mineralization

LUO Min, LI Jun-ye, LIU Xiao-hui, LU Sheng-jun
No. 240 Institute, CNNC, Shenyang 110032, China

Abstract: By analyzing the acidolysis hydrocarbon in 33 sandstone samples from Sifangtai Formation in the western
slope of Songliao Basin, the paper discusses the composition, genesis and origin of hydrocarbon gas, and preliminarily
analyzes the relation between hydrocarbon fluids and sandstone-type uranium metallogenesis combined with the
geological characteristics of uranium mineralization in the area. The characteristic parameters of C// 2 C, C/C,,, C/fiCy,
C,/C;, iCynC,y and iCs/nCs for gas compositions in acidolysis hydrocarbon show that the hydrocarbon gas in the bottom
sandstone of Sifangtai Formation is of organic origin, mainly in the maturity-high maturity stage, which are crude oil
cracking gas and associated mixture gas, migrating to the bottom sandstone along superficial faults. The content of
hydrocarbon fluids in uranium-bearing sandstone of Sifangtai Formation is generally increased, indicating the uranium
mineralization is closely related to hydrocarbon gases. The place near the superficial fault connecting the bottom of
Sifangtai Formation and oil-gas field is the key area for sandstone-type uranium deposit prospecting in the western slope.

Key words: sandstone-type uranium deposit; oil and gas; acidolysis hydrocarbon; Sifangtai Formation; Songliao Basin
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Fig. 1 Distribution map of boreholes and oil fields in the study area
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Table 1 Characteristics of acidolysis hydrocarbon and uranium content in sandstone of Sifangtai Formation
JFs (= ST T u C C, Cs nC, iC, nCs iCs Cil/Ch Ci/XC iCynC, iCs/nCs
ZKA-1 RS RN A 164 4912 362 893 277 989 726 742 975 091 0.36 1.02
ZKA-2 RO R A 135 11047 943 216 672 325 177 248 849  0.89 0.48 1.40
ZKA-3 RS RN A 118 14757 1194 260 740 408 159 279 915 0.0 0.55 1.75
ZKA-4 RS RN A 116 21110 1752 420 130 750 311 573 856 0.0 0.58 1.84
ZKA-5 RS RN A 106 20772 1705 408 127 645 309 523 870 0.90 0.51 1.69
ZKA-6 RS RN A 120 11635 1016 253 778 325 189 266 817  0.89 0.42 1.41
ZKA-7 RS RN A 115 11164 1032 249 760 325 193 268 778 089 0.43 1.39
ZKA-8 RS RN A 110 10077 917 216 671 286 168 228 795 089 0.43 1.36
ZKA-9 RS T 128 2162 176 607 263 152 603 111 732 088 0.58 1.84
ZKA-10 RSP 128 4617 350 104 320 186 710 140 878 0.0 0.58 1.97
ZKA-11 RSP 121 1672 130 393 123 696 333 558 847  0.89 0.57 1.68
ZKA-12 RE SRR A 136 1541 117 330 100 555 305 473 889 0.0 0.56 1.55
ZKA-13 RE SRR A 144 2068 160 433 144 585 443 561 885 0.0 0.41 1.27
ZKA-14 RS A 9196 2704 212 549 165 695 424 498 903 0.90 0.42 1.17
ZKA-15 IR SRR P b 150 11087 999 235 702 304 173 243 806 0.89 0.43 1.40
ZKA-16 IR SR 147 3170 251 702 206 974 468 652 874 090 0.47 1.39
ZKB-1 IR AN 125 672 762 269 958 255 185 260 561 0.85 0.27 1.41
ZKB-2 WK G 6717 670 102 387 116 262 264 233 419 081 0.23 0.88
ZKB-3 IR A 80.06 1188 144 507 154 409 333 397 536 084 0.27 1.19
ZKB-4 WK G 7759 660 947 365 115 248 248 226 440 081 0.22 0.91
ZKB-5 BEIR A HRD 5709 293 434 174 595 130 163 213 408 0.80 0.22 1.31
ZKB-6 B Aa Hb 143 1366 160 543 198 457 429 428 552 085 0.23 1.00
ZKB-7 IR P b 128 1330 160 552 196 479 3.84 447 537 084 0.24 1.16
ZKB-8 WK E 185 1351 138 452 152 406 314 395 645 087 0.27 1.26
ZKC-1 R AR 099 1440 223 841 242 567 575 469 415 081 0.23 0.81
ZKC-2 R GRS 164 722 103 352 918 206 233 187 470 082 0.22 0.80
ZKC-3 RIS E 240 522 751 283 9.09 242 260 396 429 081 0.27 1.52
ZKC-4 RaAGERMAT S 141 1516 236 810 201 485 416 348 433 081 0.24 0.84
ZKC-5 RS 1.70 332 488 174 472 108 152 112 445 082 0.23 0.74
ZKD-1 LT B giaba 117 891 113 406 115 370 278 315 510 084 0.32 1.13
ZKD-2 WL DS 116 1016 142 522 146 559 409 59 453 082 0.38 1.46
ZKE-1 HOQA 207 243 396 158 478 100 1.63 125 380 0.79 0.21 0.76
ZKE-2 piyak e 1.66 469 717 268 763 192 178 140 422 081 0.25 0.78

RN U N 10, HAt N wl/kg.
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Fig. 2 The C,/XC vs. C,/C,, diagram showing genesis types of

hydrocarbon gas in the sandstone of Sifangtai Formation

Hill et al. " MR I 2L S B0 45 5L $2  CofiCy
Co/Cs ZHUG RARAEAE A IRIF WA, TR
SR B RN TSR 5 [ N2 0 e A AL 52
B i — 0 B T AR 2R 5 i 2R Y Co /Gy
Co/Cy FLBRAE, BP C,o/iCi<10 H. Co/Cy<2 T AR 2L S
L, 2 M RIS PR AR X U Oy & R
RN CIC, TN 2.49~4.59, F-Hh
3.31;5 CoiC B RYERAE™, 434 AE 11.58~50.04 Z
], F-342% 31.87, HAE¥I KT 10K 3). DL BRHIESR
B, PHIERRIE X DU )y & AL 2 R A AR S R IR
TR IR TL R R 1 30 D e 2R <

T = MG AE SR A R BE T RIS Shele P
iCyInCy iCs/Cs I R HNT T IR R, 53k 5 i) K 8%
SHRER, HALLic, mCy T 0.9, iCs/nCs T
0.85 1y Ji i 241 <5 T BE AR A U SR U0 LR 1A

B AT PSR X U T 5 DA TR AR S A B e R 121
120
11 4
jo +* |
ai [ l'_l
uil o HEIE] & 3
& 4
e > ‘ g
\:- &l
s 4
Fy
4 % .
3 a e,
* * 3
{l .*
1 *
| TR
1 . . ';I ;
(O o

K3 PEERIE X U5 5 AP AR TUA GG 5 GIC, Kf#
Fig. 3 The C,/iC, vs. C,/C; diagram showing hydrocarbon gas

types in the sandstone of Sifangtai Formation
1—SB RN (black gravel fine sandstone); 2— VR 8 S Rispi
% (dark gray gravel medium-grained sandstone); 3—& A1 (vellow
fine sandstone); 4—HZL (L5 pale red sandstone) ; S—HyLL (AT
(maroon fine sandstone )

PUFRARLE X U7 & 4 S R A I R R A T
SN AT W R 0 e Gl o3 W N N
KRR, RS 2P R R
SN B A 3 Der e 7 F B0 o 2k 3 fin T B )
KRR H R RA IR AR, BRI 4
(1 iCs/Cs B RBARAF-Hh X 3 R AR S R 283 T
iz E/NT 0.8, TR HIZ L E KT 0.8,
PUFRARIE X DU 5 &5 45 4 SR b iCaCy 23 AYE
FITE 0.36~0.58 Z[0], “F-2{H N 0.49( Kl 4), K% Z
(=t RO e SN N = Sy T ML IV

Prinzhofer et al."® F|FH In(C,/C,)5 In(C,/C)FH K
PET RiHI TR R A R SR A T AR ) U0 R4 3 2 i il
1Y IR BLR A T RS AR U SR A0 DL o ) Pt g
KNERAE , R RS In(C IC) MR In(C, 1C) 1 2R 4k
KL FE In(Cy/Cy) 5 In(C,1Cy) K Z E a3 2R JL-F /K
s BRI 2R A B R AR R In(CL/C)E AR AL LE In
(CHCHE R, e T -F B 7 L U Ak X a5
B A Z IR In(C, /C) 18 43 Aii i Bl
1.82~2.61,In(C,/Cy) /3 i 4 0.91~1.52, % 4K I+ In
(CLICHTEMZEALEE In(CICOHME R K, ZER HP L ~F BT

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn



http://www.fineprint.cn

122 oo R 7o 2021 4
(1]
A 4R B i T 15
&
g 3 5 =
=0 H w 10

= ] Fopl NI 1 v e W B E @ * |

: [ ik % T " 2

o ' o 3

“ 5 A 4

T M 30 N % i

(X1} T T LiNE] T
K] 5 I .0 5 2 0.0 1.0 24 540 4.0 =R}
iC,/nl, IniC /)
* | m : & 3 A 4 & 3

Kl 4 PEEAEBE XI5 R AR TUA iCanCy 15 iCsinCs K17
Fig. 4 The iC,/nC, vs. iC5/nCs diagram showing origins of
hydrocarbon gas in the sandstone of Sifangtai Formation

1—M AR RS % (black gravel fine sandstone); 2—IR K A5
Kb (dark gray gravel medium-grained sandstone); 3— 8 (0 4 b4
(yellow fine sandstone); 4—RZT A0 (pale red sandstone); S—HLT.

A48 %2 (maroon fine sandstone )

(B 5), RN X AR BA S 2% AL, 45
BRISCHT, A PSR X DY 5 & 4 Sl b =
SO SWVE R S RHES

4 RERESHET X RFT

5 K R — B A AT B B
HEMITNE. ST e AP A Al K
M RIF7IT, fEAE AT, A b iy IR
S S A R A SO 7 2 1) 68
T 5 A5 T B N IR o SR b X e R R SRR £
Hr 7 55

ST FEZE R TL 7 b o 35 5 1l DX 7 ¥ P e
12 H AR T A BT 70 m =AM S 1 s
W, it — TARUESE, FEREMIER 500 m (F 14
EBE A TP AEAEIE 7 m B TAVAREA, T 1000 m BRE
% 2 AHREF AR, A E R 22
X R BHAN T 7 M i AR S Bl IR S5 LA %5
MR,

PEE AR X HRTE A B2 A, AR 2™
TS 2H 75 1010 2 FIBROT 4 — Bt BFSEIA A 2 a3

5 PHERRE X Iy b AR UR
In(C,/Cy)-In( Co/Cy) K fif
Fig. 5 The In(C,/Cy)-In(C,/C;) diagram showing genesis of
hydrocarbon gas in the sandstone of Sifangtai Formation
1—RB S5 (black gravel fine sandstone ) ; 22— (8,3 ki Hh ik
% (dark gray gravel medium-grained sandstone ); 3—& @41 (vellow
fine sandstone ) ; 4—¥RET A1) # (pale red sandstone); S—HRLL AT A

(maroon fine sandstone )

R XA BRI AR R AR Y, FEDR AF R
[MIRE R Ll LRI, 32 BT 2RI — | B X el 25
ErEEtl, RAHE IO kR A Mo — Bl
MAAEES, R PUERRNE X AR A T 2L R
AT 3 A MARIZ RS BPETRAE X, UERERAR I
ZEE AL, RS B BT RH 2E H  BE RS
P AR 5 2ok 2 AR T 2 i AH AL SR DA ER AR
FEIEBIER 120 25 Tl E e A 5 5
T OB A EhER AR, TG A R s
MBS AT R B, VEFR AR X U5 & 8l A ()
SRR BN IS B AR ML, R AR
WUy 5 45 A 55 2 WA (K 6).

Z A AR SO R AR R R, D) g
2P HME S TRIOTA BkRA FHFI DA s
MZBAREGEAOCER, WA EF ) T W24
JEAREA BB RS R, HEAR Sl & E0K
s SETTIE. DU B AURTRMAR L DT T il < e a2
YO, AR R R R B SR, R R TR
JEFR, 4 TR IR B A e, HALE T LR R
(42 HLS (CO, 8534 S5 4 I th T A Ry i JR 30 B 4 5

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. fineprint.cn


http://www.fineprint.cn

o5 2 W

B B INT GBI X 5 B A PR RARRHIE S il e e A 123

N e | D
- 5 .;:h‘..a. . .'.ﬂ;ls " |°)’h-:.| 9

6 FRIEHBBEIN 5 D0y 2 2 5 T

Fig. 6 Distribution of oil-gas fields and uranium anomaly in

K
5

=]
e

[ o | w

Sifangtai Formation, Taikang area
1—3EJE W2 (basement fault); 22— 5% 7 1% 55 1d TO6 S 5 /2 Hh7 24
(seismic interpreted penetrating fault through T06 reflection layer); 3—3i
S H (oil-gas field); 4—R,=0.7 5F(E L (N & R 80E AT HD
(contour line of R,=0.7, boundary of effective hydrocarbon); 5—ii <3z
% 325 1 (main channel for oil-gas migration ) ; 6—iH*<iE % vk B3l il
(secondary channel for oil-gas migration); 7—&l T. v fL K& % 5
(commercial uranium hole and number); 8—fll # 1k fL & %% =
(mineralized uranium hole and number); 9—JGHIH"FL K &% 5 (uranium-
free hole and number); 10— MG fL (P & A4 &>100 API) (oil

borehole, uranium content in Sifangtai fm. more than 100 API)

S8R AR, TE R . ZKA F07F 35 HE
T, AR ALY AU L B R 4.5 m (940
W, ZENMAE L R iR A eb A, e s e
4, TR T 8514k, ZKA ZKB 2855 1k Bt 34 WL
BE K8 MR SRR, ZKA ZKB 5B R
HRH R ER S e, R AT A Wi
TR R HRb 2, 5 B 5 A & FUKIB g ke ek
R A RH (7).

- o7

5 i
(DA DR TR R, PRI X I )7 5 41
BB T b 32 AT BRI e P e R v

(2) YA X U T5 5 215 i o b R i e <
PRELZr AR B 3 ARSI SR AEZ B, 50
Wb R RS A HUBRR B AL, F2 24 T
SR BE, TN R

(3) PHARRH DX P75 5 Atk ()~ 1f 434
A T ke TR DX 1] 7Y R X2 B8 1) d
WEI, R LA SE DUy 5 45 B U 52 B 222
AT AR f

S E 3k ( References ) :

(LR, FIodE, R L. AL f AL S e F i 5 b s B A B
TR S5 MR, 2018, 34(5): 274-279.

Zhao Z H, Bai J P, Lai T G. Reversal structure and its relation to
metallization of sandstone type uranium deposit in northern Songliao
Basin[ J . Uranium Geology, 2018, 34(5): 274-279.

(2], SRS, tRwh, 4.t EHE s Gt il S as B b 1
R e e ()], TR, 2007, 34(3): 470-477.

Quan J P, Fan T L, Xu G Z, et al. Effects of hydrocarbon migration
on sandstone-type uranium mineralization in basins of northern China
[J]. Geology in China, 2007, 34(3): 470-477.

[3TATGAE, 22 (5. i 2 PG R Skt iR Bb45 Rl 3t B RAAT S 8™

Arst[) ], P EMLEE, 2003, 30(2): 186-191.
Zhou Q S, Li Z Y. Geological characteristics and ore prospects of
underground leaching sandstone-type uranium deposits on the
southwestern margin of the Turpan-Hami basin[J]. Geology in China,
2003, 30(2): 186-191.

[4MFUA, MaRe, SE2 M. SR 2 Wk Sk X Wh5 R o™ B
BIAEBETLT ] A ERR, 2006, 33(3): 591-597.

Xing X J, Liu Y Q, Fan A Y. Genesis of sandstone-type uranium
deposits: a case study in the Diantou area of the Ordos basin [J].
Geology in China, 2006, 33(3): 591-597.

[5IR45F, 20Ut 131, & SRS EA X 52 b

FERIARHE S S R )] HUB =4, 2016, 90(12): 3381-
3392.
Zhao X Q, Li X D, Shi Q P, et al. Hydrocarbon fluid feature of the
Zhiluo formation sandstone in the Dongsheng area, Ordos basin and its
relationship to uranium mineralization [J]. Acta Geologica Sinica,
2016, 90(12): 3381-3392.

[6JEZME, M. MR THIB A S0 52k )], KR
SHERELE, 2007, 18(2): 235-244.

Wang Y P, Tian J. Review of oil cracked gas formation, identification
and migration[ J ]. Natural Gas Geoscience, 2007, 18(2): 235-244.
(727, WL, I9HT, 5. AT AR R R SRR 5 L

T RAMFELT]. HuER{L ¥, 2007, 36(3): 267-274.
Peng Y B, Chen A P, Fang X H, et al. Relationship between

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn



http://www.fineprint.cn

124 Moo

2021 4¢

= O
|K._'.'|.'1 |¥L_rm|6 |K.q 7 | K_T::
NS LSLIEL
2o =~y 13 |-| 4 |f--.; 15 | | 1

B 7 ZEEREHBH S IE B i s R
Fig. 7 Schematic profile of oil-gas migration in Taikang area
1—4f5 DU Z i 3 (Quaternary-Neogene ) ; 2—H7K 2 (Mingshui fm.); 3—P47J7 5 21 (Sifangtai fm.); 4—MIT41 (Nenjiang fm.); 5—Bk5 2 (Yaojia fm.);
6—77 LU T4 (Qingshankou fm.); 7—4R3k4H (Quantou fm.); 8—F ¥4 (Lower Cretaceous); 9—MHhJz$2E (stratigraphic boundary); 10—A#&4 H 4k
(unconformity); 11—W7JZ (fault); 12—4h%" ({k )4 (uranium ore/mineralized body); 13—3 4% 4 /K iZ # J7 16 (migration direction of uranium-bearing
oxygenated water); 14—l H (oil-gas field); 15—HSiE 8%} 7 (oil-gas migration direction); 16—/5 A4z AL TEE (epigenetic oxidation)

hydrocarbon-containing fluid and metallogenesis in Dongsheng
sandstone-type uranium deposit[ J ]. Geochimica, 36(3): 267-274.

[8 IR P M At B 5 4. = A ihdb Bk (B )M . Jeat: A
Tl it 1993. (in Chinese)

(9 ]mmast, S AL fa i < IR AR 5 20 A A I M ). et
Ak R, 1997 10-50.
Gao R Q, Cai X Y. The forming conditions and distribution rules of
oil-gas fields in Songliao Basin [M]. Beijing: Petroleum Industry
Press, 1997: 10-50. (in Chinese)

[101xHk, Bk s, RN, . MICEHIEMR R S55 A3
Z[J). $0FRI, 1996, 31(4): 397-408.
Liu D L, Chen F J, Guan D F, et al. A study on lithospheric
dynamics of the origin and evolution in the Songliao Basin [J].
Scientia Geologica Sinica, 1996, 31(4): 397-408.

(1L TBSK, Bi4r, sOCZE, A5, AL G AL it T8 A KA 3 0 244K
WL HBRR:, 2005, 40(1): 16-31.
Hu W S, Li B Q, Zhang W J, et al. An approach to tectonic
evolution and dynamics of the Songliao Basin[J]. Chinese Journal of
Geology, 2005, 40(1): 16-31.

L120m0) o, sKJEAR. Aim BT M ] 4 B dest: Aim ol Aok,
2009.
Liu G D, Zhang H F. Petroleum geology [M]. 4th ed. Beijing:
Petroleum Industry Press, 2009.

(1318 aR, =8, ER. PERARSRES: H—[M] Jtx: A
T R, 1992,

Dai ] X, Pei X G, Qi H F. Natural gas geology in China vol. 1[M].
Beijing: Petroleum Industry Press, 1992.

(1482, 228, 5K3CIE, &%, SRR ZHaat b Rl A AR e AR 7

FARSIIRAL 2 AR S R ARG He[ T ], P RR: D 4 shBRF)
2, 2007, 37(S2): 157-166.
Hu A P, Li J, Zhang W Z, et al. The contrast geochemical
characteristics and genesis types of natural gas from upper and lower
Palaeozoic and Mesozoic, Ordos Basin[J]. Science in China Series
D: Earth Sciences, 2007, 37(S2): 157-166. (in Chinese)

[15]Hill R J, Tang Y C, Kaplan I R. Insights into oil cracking based on
laboratory experiments [J]. Organic Geochemistry, 2003, 34 (12):
1651-1672.

[16]Zhang M, Huang G H, Hu G Y, et al. Geochemical study on oil
cracked gases and kerogen-cracked gases (I)—Experimental
simulation and products analysis [J]. Science in China Series D:
Earth Sciences, 2009, 52(S1): 1-9.

(170, Tk, whrsm, 5. AR K BB RHE X LB L) ). b
FuiERE, 2003, 31(1): 92-96.

Gao G, Wang Y B, Han D X, et al. Comparison of the
characteristics of thermally simulative gas from two types of coal[J].
Geology-Geochemistry, 2003, 31(1): 92-96.

[18 IPrinzhofer A A, Huc A Y. Genetic and post-genetic molecular and
isotopic fractionations in natural gases[] 1. Chemical Geology, 1995,
126(3/4): 281-290.

[1oJxakzt, #2457, 3T, 5. P EICRbA R o 5l

PDF S f4Adi ] “pdfFactory Pro" iR FHRRAG)E ww. Fineprint.cn



http://www.fineprint.cn

55 2 B B INT GBI X 5 B A PR RARRHIE S il e e A 125

SRAWFELT ] HEMT, 2017, 44(2): 279-287.

Liu W S, Zhao X Q, Shi Q P, et al. Research on relationship of oil-
gas and sandstone-type uranium mineralization of northern ChinalJ].
Geology in China, 2017, 44(2): 279-287.

(20 AV 22, 2R TN, Wil . A Bl 5 28 4R m] iR b Bl
[J]. 4 4B, 2006, 22(1): 29-37.

LiuJJ, LiHY, Chen G S. To prospect for ISL-amenable sandstone-
type uranium deposit by using the association of uranium with oil[ J ].
Uranium Geology, 2006, 22(1): 29-37.

(21 Jkdiom, 2ESCHT, AURTIS, S5 RTINSO HAL 2 bR ARk A 4>
ERVE R BFEILT . AT M, 2008, 24(1): 43-47, 23.
Zhang 7 Q, Dong W M, She X M, et al. Primary studies on the role
of oil-gas in sandstone type uranium mineralization of Yaojia
formation in south Songliao basin[J]. Uranium Geology, 2008, 24
(1): 43-47, 23.

(22 5 FiE, B &, Jrflh, 45 MAT At sRva fbs i s A S5 i

BRARL] AhBHA S I 4, 2003, 30(4): 25-28.
Feng Z H, Liao G Z, Fang W, et al. Formation of heavy oil and
correlation of oil-source in the western slope of the northern Songliao
Basin [J]. Petroleum Exploration and Development, 2003, 30(4):
25-28.

[23]Fg3E, JAEse, XI55, 45 WML AT 2 P8 v A LB B AR A

WA —  Z BhTUE N 0T ). o 3
(1): 236-248.

, 2020, 47

Shang F, Zhou HY, Liu Y, et al. A discussion on the organic matter
enrichment model of the Nenjiang Formation, Songliao Basin: a case
study of oil shale in the Ist and 2nd members of the Nenjiang
Formation[ ] ]. Geology in China, 2020, 47(1): 236-248.

[24 6476, ENIE, HERE, & R s M E—RINT

A PTRRRALBA B[ . HeBE I, 2006, 52(4): 522-531.
Fu X F, Wang P Y, Shen J N, et al. Migration and accumulation of
oil and gas in a simple slope area: a case study on the western slope
of the northern Songliao Basin[ J]. Geological Review, 2006, 52(4):
522-531.

(25 Jkds, FOLIE, WIRZ, . JRUmAR UM T AR 2R YR 1L
SR C T )-BH S A Yo ) . i ERE D8 hEREE,
2008, 38(S2): 1-8
Zhang M, Huang G H, Hu G Y, et al. Geo-chemical research of
kerogen-cracken gases and oil-cracked gases (I): simulation
experiments and product anlysis[ ] |. Science in China Series D: Earth
Sciences, 2008, 38(52): 1-8. (in Chinese)

[26]1 "JJ7J‘ o BOW, il 5. ML A R T IR s B E

TLI] A S RARSHR, 2004, 25(2): 204-208, 215.

(E#:% 172 W /Continued from Page 172)

(15 1ZRRRAG, FhZ%, AEath, 55 SRZHAIGF 3t XK 6 h)2
MM RAR AL T[T ] BT S PR, 2018, 27(2): 192-198.
Li X W, DuY J, Xi J Z, et al. Log curve normalization of C-6
oil-bearing formation in Haizita Area, Ordos Basin[J]. Geology and
Resources, 2018, 27(2): 192-198.

L1615k, SRER, BEM, FARMEEHIEMEE P IH X TR
oA K DTRUE T ] BT S5 %05, 2020, 29(2): 142-151, 160.
Zhang 7 Y, Zhang C M, Hou G W, et al. Microfacies distribution
and sedimentary model of Pinghu Formation in P Well Area, East
China Sea Basin[J]. Geology and Resources, 2020, 29(2): 142-
151, 160.

(171455, fEMORE, WIRIA), S5, FHFEERTTER I M DB 2 i A1 i
IR R LR /R 28 LT ). T3k, 2015, 89(11): 2087-2095.
Niu X, Jiao P C, Cao Y T, et al. The origin of polyhalite and its
indicating significance for the Potash Formation in the Bieletan Area
of the Qarhan Salt Lake, Qinghai[J]. Acta Geologica Sinica, 2015,
89(11): 2087-2095.

(1814 MG, “IMR8L, FRERTS, . i T8 W HL X i K B0 R 1 H
BRYYFLIFE0e B AEAEL) ] BHLAET S NH , 2019(4): 69-70.

Yang S P, Diao ] W, Zhou Y B, et al. Geophysics logging response
characteristics of brine potash mine in Haixi W area, Qinghai
Province[J ]. Technology Innovation and Application,2019(4): 69 -
70. (in Chinese)

(192K, 2B, MRl 45, A AR A B R R i
[J]. A, 2012, 36(3): 211-224.
Li D Q, Cai Z J, Chen W, et al. Mathematical modeling and
numerical method for the spontaneous potential well-logging[J]. Well
Logging Technology,2012, 36(3): 211-224.

[20 iR 32, BOW T, TR, 2. BFA-CM S flt b w0 ).
HERYI AR, 2016, 59(1): 391-398.
Pan B Z, Duan Y N, Zhang H T, et al. BFA-CM optimization log
interpretation method[J]. Chinese Journal of Geophysics, 2016, 59
(1): 391-398.

(21 )ZR4E WY, FHED), AWE, . S8k AR PG AL M ARG AU 5
FMFI T ] B PEmAE, 2017, 29(6): 69-75.
Li Y L, Wang J G, Shi Y J, et al. Logging identification of effective
source rtocks in salt-lake facies in western Qaidam Basin [J].

Lithologic Reservoirs,2017, 29(6): 69-75.

PDF SCfH{# ] "pdfFactory Pro" i kA6 www. Fineprint.cn



http://www.fineprint.cn

