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A new uranium exploring technical system for secondary development of
coalfield data and its prospecting significance: A case study of the ZS coalfield,
Erlian basin

WU Zhao—jian, HAN Xiao—zhong

(Special Technology Exploration Center of China Coal Geology Bureau, China Corporation of Coal Geology Engineering,
Beijing 100040, China)

Abstract: As the main mineralization information, high natural gamma anomaly in coalfield lays a foundation for the fast discovery
of a series of uranium ores in uranium geological survey. In order to improve efficiency and accuracy of coalfield data’ s secondary
development, the authors chose the exploration of the ZS uranium deposit in Erlian basin as a study case and constructed a new

uranium exploring technical system for coalfield data’s secondary development. On such a basis, the authors established coalfield’ s
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uranium geological survey model of “quaternary” involving “natural gamma anomaly sieving and prospective area forecasting”,

“drilling verification in situ and geochemical environment discrimination”, “isochronous stratigraphic framework establishing and

sedimentary system analysis” and “comprehensive study and target localization”. This model which provides a new thought and

technological route may play an important role in northern China’s uranium exploration.
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Fig. 1 Distribution of coal & uranium—bearing basin in northern China (modified after [5, 15] and @)
1—Uranium deposits: (D—KMST uranium deposit in eastern Junggar, @(@3)—Uranium orefield in southern Ili basin, @)—Shihongtan uranium deposit
in Turpan—Hami basin, (5)—Tamusu uranium deposit in Bayingabi basin, (©—Ningdong uranium orefield in western Ordos basin, (7)—Dongsheng
uranium orefield in northeastern Ordos basin, §—Nuheting and Saihangaobi—Bayanwula uranium deposits in Erlian basin; @—Qianjiadian uranium
deposit in southwestern Songliao basin; 2—Carboniferous—Permian basin; 3—Late Triassic and early—middle Jurassic basin; 4—Late Triassic to early
Cretaceous basin; 5— Triassic basin; 6—Location of ZS work area; 7—Fault; 8—Pleistocene; 9—Holocene; 10—Baogedawula Formation;
11-Tongguer Formation; 12—Wulangechu and Huerjing Formation; 13—Damoguaihe Formation; 14—Baiyingaolao Formation; 15—Manketouebo
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Fig.2 The relationship of continental accretion to coal—forming
area (after reference [5])

21 REMESIEX ST
2.1.1 ffide AR

X HRE FE S 1T 49 T30 S 44 300 H= S 174 1] T 22 S
T R E R4 . AR AR D B Al s B A
WA Z5AF B 3 AT, MIAD B E T AR o i o i SR
FE )RR R B S T AR (R SRR A
RO GR 1),
2.1.2 L X 5 H7

T DX 3B e e gt b o 3] A 1) LA, 28 XY
B/ LRI X W E RN 552 TAE
R B2 HE o AN A s X PRy i 2 A K bt
GERTR 2R E IR S AU S A T
KRS PR K B AR S 7 1 A2 5, b
PR A A5 B o 1 3 TR T BRI 3 X 43 A ) 1E
BFORAD T —AN AR

TG 7S 35 X LAY T S TR A RN R
HBIK I JE R & B A KA A (B ), AR
HR S8 %2 4 9.55~10.06 nC/(kg- h), #1554 12.13 nC/
(kg h)®, FE/R I X HL A AR IR 2. B 3—e i
B Hi R 7 ) E YR SRS R B m e R T
W ANER A T 75, R R R X A2 DURU S, %7
B B (] B b A, AR TS A K i B
Ao R S IXH )RR EE, e ledsi &2 E
(Bl 3—e), Hik XALPGHR & B ALAR AR ) 1 DXk iy 284
(1), BN AMEHHA R . o EE AL, 35
S EE B FL A S S O 358 T 2R, 3 DX P A S S B
i, B KA KEBCR AR M A (8] 4), 8 R 4%
R

32 AR R B 3, D030k 1 i s 7R 4 M 4R 2%
KMST # X", 3% & #b 5 Je R34 % EGRY I WLNE
TE X, WAL 735 b 7 1 08 il 28 B2 M1 ¥ SG 32 IX 4 (Gk 4
VEIXFE TAE R R BUA T FLAAETE)

2.2 JR{IIHIE 5IREFIF
2.2.1 RALIEIE

JE AT 61 2 1 BUM A v L S R R v L SR
JEEREAR . H I JZ 0 A [ 45 A 8 A L 1 i 00k A AH 1)
SEHFLEIF . H 2012 45 K EH FT R 2 Hpao 41 41
X TAELAR, XF— ZRFNE 3 DX FF Al LA B8 iE T
P, B T 400 10 B R offe e JR 3 M AR 2%
KMST 3 [X 3552t 4 A J5 A7 36 0E L, o Tl fL 1
A AL 34N, Tt dnh ZS B X St 4 4N S A 3
WEFLFN AT AR B AGAL, Ford 4 AR o7 B L 24~
J A AL, TH AR AL R Tl L CRE7E TR S A
W) FALL 2330 PG R SG 3k X HL St 5 AN A 96 3iF
AL, FHorh Tl AL 1A, 5746l 1A, 3X 55 2R BT

F1 HABILARKHIELER
Table 1 Sieving index of coalfield data

HAR y S Al e g By el RWCERT) TR — ZANE 370
WEESH L BTERLAL AL AR 3 1e/m fm J7 e/
>7 PA/kg B 3.5PA/kg<y< <3.5 PA/kg B >AJEM 104% >1m <500 m TR A (BRASER 30~50
>300 API 7PA/kg % <150 API FONE, Qb
150 API < R, Frhib e Feie
y <300 API IR

O i [ b BT ) i BT e . FR SRR A MR A T RS S I AN TR E CARBORESR GRAT)[S). 2013 (A eh).
@RIE, SIRE, HIIT. S TBRS B A 2 R B e (R, b st i RS 0 B SR AR RE AR E LG, 2014,

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



434 2 FIRENA S BRI — T R B K7 X 621

D aTELE

P13 rp Ay S A SR AR 5
a—HEMR /R AR IR 2% KMST B X (P SCHR[2]); b—t iy 2 B 2k (B SCHIR[23-26]); c—SP/RZ Wi f b A dL 4 HQL I IX
d—FAIL ZPU G 2% SG L X ; e— 3 b T JE FR I ZS 4t IX
Fig. 3 Typical columnar section of coal and uranium bearing basin in northern China
a—Eastern Junggar basin; b—Southern Turpan—Hami basin; c—Northeastern Ordos basin; d—Southwestern Songliao basin;

e—Manite depression in Erlian basin

FH 1 SR v 57 FL R T B S, 3 iiE TAE A& A 20T 11,
AN AT 35 b R B R XU, 2 s 4R B ) %, [ B
I8 B 55 IE AR FH R} T 1 RN PR TP A 3 DX HR AT
SMHMN.
2.2.2 FRBLF A

A EC T 28R AR B AR R
RN O W BN G A7 B NPRERIlriw i RN
25 (] AN —BCPE: B2 2 5808 G b DR rh g, TR
R AR 207 T b ih 2, AL AR AR T i
FERMRLA (B o PRI, AN BB AR EE T o7 36 ik 1) B
SRR T DX ) B AT 5, IR R DU R Al T AR
1A RALIE o LB, P8 547 Sk FLA O 5 A
Tl A% 4 1E JR T b 2K A 2 P 558 1 X6 f= 2 T AR R &
WAL,

— IS, HEE R KE B R T RIS
B RS, BRI R, H R AR
IRERAD (R M XA ) £ 48 0 S B (855, HLW &

B WSS E AT YIS A AR . AR
DX IR X H )2 K B4 )2 548 7R X L
WA K SE A MENE IR 7 M AR 2% KMST £ [X.
M ZS e IX H 2 T R ag B R 2y )
H AR R XN B B R R [ A A B[R, 255
BER (N D R AT =R AR % N 162 25 Y vl = =N
IRFI AL G SCERE T R e A
2.3 EREREEIISHRERSHT

S ) 1l 2 3 43 S AR SRR 2 2 N B bR
AR, HIR BN, T 14 ) ORG240 7500 437 1 D =,
LS AN E S0 iR B )2, DTBUAR R
JETESE I M A IR LR R IT Y, FEE XS
H 0 JZ AR 55 RN 5 0 23 0 A R AR S TT 3 I 5
FF R B A ) DX R A B AR 2= AR i
231 50 BAR IR MG 5

TR ZS I BORN(E 5) R, FEDUE LA
(Kubs) T BOAEFE — 20w MR M )2, ity i & O

http://geochina.cgs.gov.cn H1EHLT, 2016, 43(2)



622 h |

b J 20164F

. .° | ==
5% ° s M

[ 4 3% 430 15 R AR I ZS 1B DX R FH Al L 437 ]
1—HE 2R GRS IR S 22—l Rl /R 2 3— e 1L
A—TET AL, S—IES 7 AL; 6—IE AL, 7—BIHRE A Hmi i
Fig. 4 Natural gamma anomaly distribution in the ZS coalfield,
Manite depression, Erlian basin
1— Baogedawula Formation; 2— Tongguer Formation; 3— Potential
industrial drill hole; 4— Potential mineralized drill hole; 5— Potential
anomaly drill hole; 6—Normal drill hole; 7— Longitudinal section

IRT 2 A (Bay) RN — & P DURREN & Rk
R, ME YIRS E SEA o [RTE, AT e L

TR A b a2 ST DX K i JZ AR AR, ISR
BRI DL E R X5 By (Kibs® (Kibs® = AN Kz o
XFFEDIE R T B (Kbs') K 4RI G2 B A B0, % B 2
PR H T4 A 2 B R E [, B8 e PR e — AR A
X143 R FEDUIE Fr 4l b BE E W BE (K bs™ ) LR B
(Kibs™ YW o O 1 26 5 W B 0 i, 47
FEVUERIA B E B (K bs ) Mk X FE 5 H H
)2 .
232 ARIK B HT

TSI b2 A SR A 37 Y SEAE T, X H AR SR
BSR4 E B W BE (K bs™ )R AR S5 RS 10 R A
FRAE I 43 8. IR S AR 6 ml 24, 16 X H i) J2 fhi
Wb P, H AR R0 O sk R, ik R W%
USRI B E W B (Kibs™ ) R A i AL 4 30 i
T H 25 Hi 3238 2 b, S R T 2 A 4 (Bay)
i HOZRMREERHE(E 6—a)2 M1, Ab{kF2 22
AT TR LG R A, R (RIHEE)Z KT
30 m, HEBAP RS, 157K ZS 1 IX ] BE S = IR,
PO AR B IR EE L . B 280 H b4 A
(&l 6—-b)>KF, 10 Hb L i (B DX ORI AEL DX A 18] H
M, B b Kb e 2 KT 0.5, 7 S b A4 )
HBERDHE AT 35 0.7~0.8, 25 A EFLA DR, 1T
BEUURUR T 58 S = A1 YN 43 Tt 10T 38 143 3 1R) VS A

ZK1800 ZK1812
LW/ m

50

100

150

200

250

300

350

7K 1802 ZK 1804
A & A

ZK 1806
ZK1814 A ZK1816
AN : AN

(5 A T Je R ZS Ve IX A5 I 4 2 A 2R\ ) i 141

Fig.5 Diagram of isochronous stratigraphic framework and longitudinal section in the ZS coalfield, Manite depression, Erlian basin

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



$43% Hi2

SRS S GORA ™ — U R BAR B HARk™ 2 623

EHIL

v RESEL
eIl
HHTE Tk AL
R R )

IEHAL
v ORE AL

e e AL

Pl 6 i g th e R I 7S T X BE DU F 41T Be b W Beb A ek R b7
a— RV IRAEIEL ] b—bHb L]
Fig.6 Sand bodies dispersion system of the submember of the upper member of Saihantala Formation in the ZS coalfield, Manite
depression, Erlian basin
a—Isopach map of sand bodies; b—Sand—bearing contour map

R o TATHE S M 5T S BT M, AR 3 UK R AR IX
SRR AZ AL, 8 U 73D T R0 T 5
Ak s T T R U MR AR AR A e ORI BIL S
TR AR, AR BB R A
2.4 ZANSTERBXEN
RS B B R /TN VA A TR B
SR )7 B Sl I e S A S 5 DU RS A 7 A
RER S i S AL R AT, I R e A )
DXBto A RER/INEIX, 578 73 S T O A
0 1Y 2 B8 25 R B R R At FL A AR X7 .
7 B, M4 i BELUR R stk RS RFAE, 1578
AL RTBREAL T A (A Sk SRR AT i S (o7 B 2%
S B B R OUE A R, U I AL AT AL T4
A A S SR T SR AT 0L B T S B SR AR

KA, W E I8 R %EL AT B0 TH A4 340 .
XoF ZS JHE FH B LSS P S B A B, ZS HE IX.
TELE A FLATE e A AL FL R B AU AR — R 78 ) XA
JEA, Fe R R BERYE 0] o 17X ZK 604 S5 LAY IR
A7 BE &2 B, AL A AL, A B - il 28 52 L
WS R A, HLX R A B A IR 2y, 48
TN I AEAE R 22 0] ST, HAU e e 2
P FZALACVEMI (& 7)o S5 M2 A% S35 b b R
HH 3 DX AR P 5 Ry sp ol DX, L B 1 2 R B
A6, MIUBAR R 430 W A 34 £l ZK 1802 . ZK 1812
SEAL TR0 LR 5 (>0.7) L e 1 XS5 AR DX AR TE]
BRAGS AL, BIALT43 3 0 38 F1 53 18] V25 Bl A 4 28 3
BB (BEAR P BT ) o 25 1, X R RS FL Y
Ay S5 2R R I i — 25 o b, R IRV A Al AL

http://geochina.cgs.gov.cn {1 E M1 5T, 2016, 43(2)



624 h = Hh by 20164F
_ S W S B R S FR B AL B R
L n
. & EEEN
[+ 2 =1 H M
le v i
£ [ 48 i e 6 X | b B
I Hhy
% J g
ki % ¥
. ¢ z8od2 ith -
i W EvHmE
o 6 ° luam A [Beiurnk
o) / o
o = .Zklzs:: ’;. ®zk2012 Q i A
] “*  oZKIR04 ﬂ,’ l
o O ZkIR14 g - _
o Omf}?:‘ua O Aisdh: B i
o Zk1904 Zkiggat © MO
L 4 Zka0s
oo -;k.ﬂ:‘i o
o o o
ﬂ\n Zk1
o
- o 31 [
[o]« [o]s [o]¢
" [ 8 BRI HIT TR AR

K7 IS G eI ZS B X 545 3 HT IR
1—TEFfL; 2—TTEm AL, 3—WTES i AL, 4—TE0 1L
S—UEIER AL 6— TS UE Tl AL; 7—HEM ST Rk

8— il
Fig.7 Schematic diagram of the comprehensive analysis in the
ZS coalfield, Manite depression, Erlian basin
1—-Potential industrial drill hole; 2—Potential mineralized drill hole;
3—Potential anomaly drill hole; 4—Normal drill hole;
5—Confirmed mineralized drill hole; 6—Confirmed industrial drill
hole; 7—Conjectural oxidation front; 8—Denudation boundary

ZK 1802 HA7 M7ty iy Bl U5 R S5 i &, W5 7m Hopg 2R
T BE A AT AR A

R I, DL ZK 1802 by F i pii iy H 1 J2 40 17] J7 ]
JHE 200 m, A% ZK4—8 A TG E A, 285 50 i /R
Tl
2.5 HF IR FEFEA

FE G SO SR b, AR SCI A L T
S GORH A IR R HR (B 8) 48 S H Wi
Ve 5 1 XA B AT B IE 5 BRI ) | SRt b 2 A%
DA ST SUUBUR R 0HT (L35 M S50 X e o DY
I — PR AR DXl R A A, < S O
BE-5 356 X AT FH R S XA BB JRAr SRiE
EFEREE R 7 MR SR AR 1 X A4 BV F1 i A ik A

Fig.8 Uranium exploring technical system for coalfield data’s
secondary development

AL, S5 I b JZAS J N7 5 DU RRAE 23 M 42 90
W JZ SR AT RHIE &5 8 H B2 R K B RRAE L
B AR B 25 (B 3 A R 2 T 285 e SR IX e
VAL RS X 2R a] e AL AT L . e
A PR SRR S A RS T AR, I e 2R 1
TEN AL

3w

DL L SE e, DU TR AL B 2800 5 Ao
EEA L B LR SR 2B
RN SE Al A7 1Y, [a] it 2 A1y nl A A AR
(o DA BAR T A AR S 57 15 5, i Z s
FLA O BRI A A= A2 5 B, R AT RE 2 K
HB 2 RARER™ DA Sl 3 JSOR A FIIEAN A, 3 R
WAL/, AT AETCH A KRR I

TR FH SRS U A B R, AR
TEE E Bt LA 5 5 A R AP, O o A S A T Aol
fLA D BORL 4248 T8 s (45 5, S 7 4Hm ik
e PRI, PO — 7 B IET DX o 8] A A
2 DU A0 BRI IR TAERAE TR 4k

http://geochina.cgs.gov.cn H1EHLT, 2016, 43(2)



$43E B2

FIRENA S BRI — T R B K7 X 625

SR BE IR, BA BT 06 SR

Brift: AU i UL R AR B £ m A R
BF 78T AR T TAR I 8 @ 3, o BB R 0 R & R A A
PORB R0 B 72 B m R T AR T 3B B AR X 4R
T RIS M TR ST 3455 T,
HhE XA R EREHHEEL AR CRY T E 5%
BRE N, — I R T R

S 3k (References):

(1] i, Bk, AT S A b & AL e 12 i
FE[J]. MR S HESE, 2013, 36(2): 82-83.
Jin Ruoshi, Qin Zhi’ an. Study on the exploration sequence of
sandstone— hosted uranium deposits in North China[J]. Geological
Survey and Research, 2013, 36(2): 82—83(in Chinese with English
abstract).

[2] G50, B, WEAR, 4. RIS R A AR GRS AR S
B A5 S T I 7). b B 41, 2014, 33(2/3): 359—-369.
Jin Ruoshi, Huang Pengtao, Miao Peisen, et al. Metallogenic
conditions and prospecting targeting of the Jurassic sand type
uranium deposits on the eastern margin of Junggar basin[J].
Geological Bulletin of China, 2013, 33(2/3): 359—369(in Chinese
with English abstract).

[3] TR, FAR. BB IORN]. i E L BT IRAR, 2012,
Yu Defu, Wang Jun. Daying model results in bumper harvest[N].
China Land and Resource News, 2012(in Chinese).

[4] B, FAR. KFE VGBI 5 A AR B Be i U e [N]. i~
L4z, 2014.
Wang Qiongjie, Wang Jun. Daying western section uranium
prospecting makes a great stage progress[N]. China Mining News,
2014(in Chinese).

[5] LA, A, o [ M A ) SR LA (0], 3 BRI, 1995,
41(6): 487—498.
Wang Rennong, Li Guichun. A discussion on coal—accumulating
regularity of coal—bearing basins in China[J]. Geological Review,
1995, 41(6): 487—498(in Chinese with English abstract).

[6] A, A, AR, 45 o W S 4 i A AR B M.
Jemt: B Tl H i, 1998 : 0-236.
Wang Rennong, Li Guichun, Guan Shiqiao, et al. Evolution and
Coal— accumulating Regularity of Coal— bearing Basins in
China[M]. Beijing: China Coal Industry Publishing House, 1998:
0-236(in Chinese).

(7] #cis v, 2074, v L PG A AR B ol A AR A e Bl 4R~
FIARZEIREISTI). PRI, 2006, 25(Z2): 265-268.
Xu Gaozhong, Li Wanhua. Prospecting target types of sandstone—

type uranium deposits in Meso— Cenozoic basins of eastern

northwest China[J]. Mineral Deposits, 2006, 25(Z2): 265— 268(in
Chinese with English abstract).

[8] Ak i, s v o AL PO DD 5 TRl B Fa s A AR i
FH[I]. HBJREAAR, 2012, 86(2): 307-315.
Quan Zhigao, Xu Gaozhong. Ore— bearing formation and
exploration perspective of sandstone— type uranium depodits in
northestern China[J]. Acta Geologica Sinica, 2012, 86(2): 307315
(in Chinese with English abstract).

[9] AN, BRIRIL, VIR, A5 EARIR G X b R Al R AR FH )
SENAT]. HbFGE AR, 2014, 33(2/3): 354—358.
Jin Ruoshi, Zhang Chengjiang, Feng Xiaoxi, et al. The influence of
fluid mixing on the mineralization of sandstone type uranium
deposits[J]. Geological Bulletin of China, 2014b, 33(2/3): 354—358
(in Chinese with English abstract).

[10] AR, 2% i X0 B+ ZLMERD A B Al S AR IR S I o3

Hr[J]. HUBGHEIT, 2002, 48(4): 430—436.
Quan Zhigao, Li Zhanshuang. Geological characteristics and
genesis of the shihongtan sandstone— type uranium deposit,
Xinjiang[J]. Geological Review, 2002, 48(4): 430— 436(in
Chinese with English abstract).

[11] KGR, BRALSE. (P AL 2t g 2R AR 2 R OB AR S 450 2%

EWFEE D). 89055, 2003, 23(1): 30-36.
Liu Jiaduo, Lin Shuangxin. The lower— middle Jurassic
sedimentary facies in the south part of Yili basin and research of
ore— controlling conditions[J]. Journal of Mineralogy and
Petrology, 2003, 23(1): 30—36(in Chinese with English abstract).

[12] L, BRCY, S8R, 45, DAL g 00 Beh N IR 2 gek

PO VAREITUARAR 22 B H Sl i # VE F ). P TR, 2006,
33(3): 582-590.
Li Shengxiang, Han Xiaozhong, Cai Yuqi, et al. Depositional
system of the lower— middle Jurassic Shuixigou group in the
western segment of the southern margin of the Ili basin and its
controls on uranium mineralization[J]. Geology in China, 2006, 33
(3): 582—590(in Chinese with English abstract).

[13] sk4 i, 1, AR, 25 hEHLTr 6 Rl meh & ZU st )
TRV T LR [T]. TP EHBIE, 2010, 37(5): 1434—1449.
Zhang Jindai, Xu Gaozhong, Lin Jinrong, et al. The implication of
six kinds of new sandstone— type uranium deposits to uranium
resources potential in North China[J]. Geology in China, 2010, 37
(5): 1434—1449(in Chinese with English abstract).

[14] XUIEFS, RSN, BER2L, 45, S8 AR X AR 2 R b Bl
5 R R SRR [T]. Hh 2 RITZ%, 2013, 20(1): 146—153.

Liu Zhengbang, Jiao Yangqun, Xue Chunji, et al. The correlation
between sandstone uranium ore—body and the coal bed in Jurassic
system, Dongsheng, Inner Mongolia[J]. Earth Science Frontiers,

2013, 20(1): 146—153(in Chinese with English abstract).

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



626 i H

H

iy 20164F

[15] fa 5L, RALHE, R, 55, IR 75 ot MU A e gl IR 2

HhEIE U DU - M58 1 SRS T[], M2, 2015,
22(1): 189-205.

Jiao Yangquan, Wu Liqun, Peng Yunbiao, et al. Sedimentary—
tectonic setting of the deposition—type uranium deposits forming
in the Paleo— Asian tectonic domain, North China[J]. Earth
Science Frontiers, 2015, 22(1): 189—205(in Chinese with English

abstract).

[16] i35, Sk, B, 45, SRR 2 W7 4 rh g & R 2 A

LIUURRR 2 KA R M 3R 3 AL [0]. M BR 22412, 2003, 24(1):
49-54.

Shi Zhiqiang, Han Yonglin, Zhao Junxing, et al. Depositional
system and paleogeographic evolution of the middle Jurassic
Yananian stage in the central and southern Ordos basin[J]. Acta
Geoscientica Sinica, 2003, 24(1): 49—54(in Chinese with English

abstract).

[17) ZEJE 22, 4205, HR e S, A5 AL T B4 T ARG b i 4100

TGS 5 R[], b4, 2011, 13(5): 481-491.

Cai Hou'an, Li Baofang, Shao Longyi, et al. Sedimentary
environments and coal accumulation patterns of the Lower
Cretaceous Shahai Formation in Fuxin

Basin, Liaoning

Province[J]. Journal of Palaeogeography(Chinese edtion), 2011,
13(5): 481—-491(in Chinese with English abstract).

(18] EAAR, BF e 3, 2382, 4. PRV h (R G 22 20 22 )y b )22

RIS ZIE . R HBR, 2011, 23(8): 22-27.

Wang Dongdong, Shao Longyi, Li Zhixue, et al. Middle Jurassic
series yanan Formation sequence stratigraphic framework and
coal seam formation in Shaanxi Province[J]. Coal Geology of

China, 2011, 23 (8): 22-27(in Chinese with English abstract).

[19] EARZR. SRR 2 W dd st v OR 5 A8 22 2 J2 PP — vy st FL g RBEAI

AD]. dbat: s E TR (), 2012.

Wang Dongdong. Sequence— paleogeography and Coal—
Accumulation of the Middle Jurassic Yan’ an Formation in Ordos
Basin[D]. Beijing: China University of Mining & Technology

(Beijing), 2012.

[20] RIWENN, #RJe X, Hha7 %2, 4, Mg - A A AL i 22

— BT 20 GURUA B2 7 e JZ R AE (0], o [ e T, 2014, 26
9): 1-7.

Shang Xiaoxu, Shao Longyi, Ma Lijun, et al. Paleogene—Neogene
sedimentary facies and sequence stratigraphic characteristics in
Qixinghe coal— bearing basin, Heilongjiang[J]. Coal Geology of
China, 2014, 26 (9): 1-7(in Chinese with English abstract).

[21] FRFR2R, SALRE, BB, A5 Sl ZUTR b A Wi 5

TFRRIEERRIMI. Jbst: BT RHE, 2006.
Jiao Yangquan, Wu Liqun, Yang Shengke, et al. Uranium

Reservoirs sedimentlogy: Base of Uranium Exploration and

[22]

(23]

(24]

[25]

[26]

[27]

(28]

Development[M]. Beijing: Geological Publishing House, 2006(in
Chinese).

RO, BERE, s, 4. L7 @l s B b
T B HTHE]. LT, 2007, 34(3): 470—477.

Quan Jianping, Fan Tailiang, Xu Gaozhong, et al. Effects of
sandstone— uranium

hydrocarbon ~ migration  on

type
mineralization in basins of northern China[J]. Geology in China,
2007, 34(3): 470—477(in Chinese with English abstract).

WSFSC, RE, BUHAM, 55, nLIS 30k 2 R 27 b 2 2 1T
FE[IN. DURREAR, 2001, 19(2): 263—270.

Shen Shouwen, Peng Dajun, Yan Qibin, et al. Sequence
stratigraphy of Jurassic basin[J].

Sedimentologica Sinica, 2001, 19(2): 263—270(in Chinese with

in Turpan— Hami Acta
English abstract) .

JEI g A, 2 . ek e P R R R S TR AT R A
e mise[J]. hEHLET, 2003, 30(2): 186—191.

Zhou Qiaosheng, Li Zhanyou. 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(in Chinese
with English abstract).

AN, tRm T, AR TLL, 55 G b A B AT T 5
PRS0 A )], T E BT, 2004, 31(1): 101-107.

Wu Bolin, Xu Gaozhong, Li Weihong, et al. Metallogenic
conditions of in—situ leachable sandstone—type uranium deposits
and dynamic evolution of the Turpan—Hami basin[J]. Geology in
China, 2004, 31(1): 101-107(in Chinese with English abstract).
FCGE R, Sk BV, IVEPR, 45, k0 42 b 76 R SR T AL R 5 L
T JITAN[]. TPEHLBT, 2011, 38(6): 1563-1575.

Quan Zhigao, Zhang Jiamin, Sun Yanhuai, et al. Uranium
mineralization characteristics of southwest Turpan— Hami basin
and evaluation of metallogenic potential[J]. Geology in China,
2011, 38(6): 1563—1575(in Chinese with English abstract).
BB, RN, SRPRIR, A, FALL F2 4 7 AR IX )2 ) S Al
b B B 45 1 3 57 1500 [J]. 4l BB BT, 2003, 19(3):
154-160.

Zhao Zhonghua, Fan Yujie, Zhang Zhenqiang, et al. Analysis on
metallogenic conditions and prospect prognosis for interlayer
oxidation zone sandstone—type uranium deposit at western slope
of Songliao basin[J]. Uranium Geology, 2003, 19(3): 154—160(in
Chinese with English abstract).

ZRMERT, SRR, HOEI, S5 KRG 1A 1L R A b 5 BBl 1
W R A7 R [I]. BRI, 2006, 25(Z1): 241-244.

Li Shengxiang, Han Xiaozhong, Cai Yuqi, et al. Metallogenic
model and prospecting targets for interlayer oxidation type

sandstone—hosted uranium deposits in intermountain basins of the

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



$43% Hi2

FIRENA S BRI — T R B K7 X 627

Tianshan orogenic belt[J]. Mineral Deposits, 2006, 25(Z1): 241—
244(in Chinese).

[29] LhiUE, B 5%, 45750, A5, FALL 7 me i Wk K L O AR AR AiE 2%

S AET]. AT LT, 2009, 25(3): 144—149.

Ma Hanfeng, Luo Yi, Li Ziying, et al. Sedimentary features and
uranium metallogenic conditions of Yaojia formation in southern
Songliao basin[J]. Uranium Geology, 2009, 25(3): 144— 149(in
Chinese with English abstract).

[30] T 3CHK. AATL 7 e & 11 2 A0 BL T ™ S PERFE (D). K

A TR, 2009.

Yu Wenbin. Research on Metallogenic Conditions of Sandstone
Type Uranium Deposit of Cretaceous in Southern Songliao
Basin[D]. Changchun: Jilin University, 2009(in Chinese with
English abstract).

[31] SRORHR. P /K 22 J7 40 b V9 5 ¥y i 3 1 5 b o Tl 7 S 1

JH[D]. dbat: o EH R (AL D), 2010.

Guo Qingyin. Tectonic Evolution at the Western Margin of Ordos
Basin with Respect to Metallogenesis of Sandstone Type Uranium
Deposits[D]. Beijing: China University of Geosciences (Beijing),
2010(in Chinese with English abstract).

[32] -5 Je. SRR 22 M 2l g Rl BB A 1 Kt S5t B D], 76 2

PIERAE, 2013,
Lu Baolong. Uranium Metallogenic Condition and Potential
Prediction in Southern Ordos Basin[D]. Xi’ an: Northwest

University(in Chinese with English abstract)

[33] Al JZ P )24 M. A8 T AR R, 2000.

Zhu Xiaomin. Sequence Stratigraphy[M]. Dongying: China
University of Petroleum Press, 2000 (in Chinese).

[34] SRR, WEFHLIXCAS 3, 1< 4+5 il )2 LT M it 2 R IERIT 52 [D].

Pz PadbR2#, 2005.

Zhang Rong. Research on Sedimentary Facies and Reservoir
Characteristic of Chang3 and Chang4 + 5 Menber in Jiyuan
Area[D]. Xi’ an: Northwest University, 2005(in Chinese with
English abstract).

[35] 1 Hil. "SR /R 2 07 4 b e — 5 R B BT BUIR R 5 T AL AL A1

D). P2 PHIL R, 2008.

Xiao Li. Sedimentary System and Depositional Evolution of
Ordos Basin in Early Period of Late Triassic[D]. Xi’ an:
Northwest University, 2008(in Chinese with English abstract).

[36] UL, KT, WS, 4. SR LT A AR L SR A R A

FHRERIFGE D). W ARHLT, 2008, 27(3): 415-422.

Han Xiaozhong, Zhang Zilong, Yao Chunling, et al. Discussion on
metallogenic model for sandstone— hosted uranium deposits in
northeastern Ordos Basin[J]. Mineral Deposits, 2008, 27(3): 415—
422(in Chinese with English abstract).

(371 kT e, L, ARERE, 45, SRR Z A AL P RS S

%A B DURRURE B X b e i 42 i 4 (0], ol b B A 1,
2010, 12(6): 749—758.

Zhang Zilong, Han Xiaozhong, Li Shengxiang, et al. Sedimentary
facies of the lower part of middle Jurassic Zhiluo formation in
northeastern Ordos basin and its controls on uranium
mineralization[J]. Journal of Palaecogeography, 2010, 12(6): 749—
758(in Chinese with English abstract).

[38] B, 12 2%, XV, 55, 7 A B JE R4 B VG T 5 B Al

R TR 52 [J]. Bl LT, 2013, 29(6): 336-343.

Lu Chao, Peng Yunbiao, Liu Xinyang, et al. Sedimentary
backgrounds of sandstone— type uranium deposits in western
Manite depression of Erlian basin[J]. Uranium Geology, 2013, 29
(6): 336—343(in Chinese with English abstract).

http://geochina.cgs.gov.cn H1E LT, 2016, 43(2)



