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Abstract: The Ordos Basin is an important large basin with multi— energy resources, around which a series of sandstone— type
uranium deposits are developed. The Nalinggou uranium deposit located in the northeastern part was chosen as a study object. Five
sandstone samples surrounding the ore—bearing segment in the Zhiluo Formation were selected to make detrital zircon U—Pb dating,
while electron microprobe analysis was performed for some sandstone samples with uranium minerals. The ages are distributed as 5
major peaks: (2479+11) Ma—(2460+19) Ma, (2300—1950)Ma, (1896+21) Ma—(1820+32) Ma, (316—266) Ma and 165 Ma. The
authors further arranged the age data of metamorphosed basement, khondalite belt and Late Paleozoic intrusions in the orogenic belt
on the north margin of the Ordos Basin. These zones of detrital zircons ages are consistent with the ages of geological bodies in the
orogenic belts on the northern margin of the Ordos Basin. Combined with the previous work about geochemistry and
paleogeography, the authors hold that the provenance of sandstone of Zhiluo Formation in Nalinggou area was finally derived from
the orogenic belt on the northern margin of the Ordos Basin. The uranium minerals are spread in and around the clastic grains, clay
minerals, pyrites, and fractures in charcoal fragments. The radioactive anomaly measurement in the field work shows that the
uranium source probably came from the pre—enrichment of clastic grains from the provenance at the diagenetic stage, and from the

migration of the uranium— and oxygen—bearing water through later leaching of the highly radioactive bodies of the provenance.
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the Nalinggou uranium orefield; b— Angular unconformity between the conglomerate at the bottom of the Lower Cretaceous Dongsheng Formation
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AR LB A AR . TR & AR 2=

LR, BP IR 22 W A A 2k 5 1L Hs Y B R R Y
TTG R M — RV T BB BT A, BFAR
H(2.6~2.5)Ga(Zhao et al.,2005; Guan et al., 2002;
Wan et al.,2013) . 7E N ¢ty [& BH 3 X A1 2 7 11—
LT HLIX , BB AR IS M (2.65~2.35) Ga(FRZ4EARZE,
2000; T H A4, 2001 ; 5= B 4255, 20065 X H AT,
2013), PHL, AR RGNS 1 1 X BB A S B B
55 % M A 2 R 1 AR o 2R AR — 0 R e
AR . EL A NS B A A R B AR R A A A
(2300~1950) Ma. (1896+21) Ma ~(1820+32) Ma;
W LR N E B (R A A X ], X 558K 2
F M VG R G R A FL 2% A A AR IR D
A B, B AR R LG A R A TUBUAE IR
H(2.3~1.9) Ga, IFHE(2.0~1.9) Ga &L KA Fi
(Xia et al.,2006; Wan et al.,2006) . [a] i+ 2 1 X 75
1.92 Ga &AM WIS, T8 R it 1A 9K 35 2l M Bk
s kB KRR A, FFTE 1.85 GaZe Ay AR 3T
o738 A% PG ik R A il A3 PG (Yin et al., 2009) o 3% —
TR 18 45 A1 AT AR 40 BT 25 L 55 FL 2% Y b DX 1% A i
flbst [a] BEAH — B, #E— 48 EL2 AL Z B BL e
BRI SO T it b AL 2 T

Zhang et al. (2012) 7EX A2 Ab rofm b S i Ak
PRI R 5 e b s P E AL 2 & F KR
(250~200) Ma [ 1€ i) JTU 1 AR o [F] B, 2 5% 5 4
(2016) 48 AL e hinam b 240k R IE KA R
SePLIE AU S = S 2B R P S A A AR
(214.7£1.1) Ma, {HARR TAEH, H 2 40 N B= %5
BB A A e S

AR FAEZADFE T R T RS e
RO, 5 E P AU R A—B (& 7,
9, 1), MIEHT A, FEAEL sehrm AL HET th—
eIl LA N R B RERY RAEH, I — R 5
K114 (Davis et al., 2001) . A1, B 722K (2005 ) 78

F1 #A U-Pb EEEIE
Table 1 Zircon U-Pb dating data

i Il {7 5% EL A M6/ Ma
Th/U
A 207pp 233 lo 206pp, 238 lo 28py 2327 lo Wpp28y 1y 27ph2%py lo
2836k14-6 0.684 0.1816 0.0085 0.0258 0.0004 0.0095 0.0001 164 2 242 102
1262k15-19  0.6427 0.1814 0.0035 0.0259 0.0003 0.0102 0.0002 165 2 233 39
1262k15-35  1.0468 0.1848 0.0042 0.0258 0.0003 0.0076 0.0002 164 2 282 46
3112k14-29  0.8713 0.1805 0.0045 0.0263 0.0004 0.0086 0.0002 168 2 173 53
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Fig.8 Age probability density plotting and concordia diagram of detrital zircon U—Pb dating
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SR SRR 22 0 4 M ) i e Ak 5 Bl B DG R, 48 14
TR Z W A A T R B AR D T — Ik
KOG B o FEXTAUR TAEFRAS 1) 165 Ma 2247 (9 5
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B, WEJE S A1 B = (250~200) Ma i 5%, R IH %0
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TR (165 Ma) , B —e 1l Ly 353 & & K
LG o, R ki iz 28 2 b YRR .
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Fig.10 Uranium minerals of the Nalinggou uranium orefield
a—Uranium minerals in the detrital grain; b—Uranium minerals absorbed to the clay layer around the grain; c—Uranium minerals developed

surrounding the framboidal pyrite; d— Uranium minerals developed around the irregular pyrite; e—Uranium minerals developed in the fractures of
carbon belts; f—Uranium minerals developed around the clay mineralized clastic grains and in their cleavages

http://geochina.cgs.gov.cn HE LT, 2017, 44(6)



B4 o) BREDAE SR M AR B AL R o A AR R AT SO R R R 1203

ﬁ%i%%&maﬁﬁE%%QM?oE%ﬁm

LU AT DU R HE RN, AR YR T A R RE & BT AR 4%
(SN € R S O U N | NS Z-E R R E AL
X K AHETS A AR B AR N 330 Ma, HLRGSCE & 41
|, S TE T BLE P AL A N IR I
BEAdsk. X R, HATSR/R 2 W & b % 56
Ly DX 528 1 S5 S b (AR A PR AR 2 T BB
L 28 Jm 50+ 8 1 G 8 =2 3 0okt i ] LA SRy 0 04 7
i DR R B AR . R, SRR 2T b Ak g
T DX S 1 S b A U BB AR TR
A EE B 0 T T Ok, S BT AR Al 4 1
U5 T A 5 I I TR DX R T IR E B oK
T EK NG RH B EWEN T2k, 48
B2 A JE A kA SR AR TR RN R R T
W) T B o B BT

5 45

AR TAE X004 36 1 IX 1580 21 5 8 B B L b
PR B B A U-Pb A 5 0 B s TR 1Y
R

(1) GBI 5% b NS £ 4 U—Pb 4R 4%
M T 5 M BE : (2479+11)Ma ~(2460+19)Ma
(2300~1950)Ma., (1896+21)Ma ~(1820+32)Ma . (316~
266)Ma J2 165 Ma, H v, fe ity 2 W 55 A0 A 0%
(2666+21)Ma, 45214 i 4 41 4F- % 4 (164+£2)Ma.
ZAEWE AT 5 50 IR 22 07 2 b 3 Ly PN b R
PR T S A AT ) R — 3, i — 2548 7R 1 i 1 i X
X URDE IR DX R 5 R 2237 A A bR s Ll

(2) N4 B A R Y Bl 4 i IR A I 2 R
PR A R e A P B R L Bk R D
T3 1 S BRI o L PR S FORE P R P 1)
SEFE R T X Al S B R

(3) G0 Y ™ R P Al R F2 2k F TR LA

7y 5 A b A BT L 3 1L PR A i R ) T
A6 N5 S PR IX e S b (R S o 5 A 3 40K 1)
R HIERS

BT . A 45 A U—Pb |3 Fn B 95 41 0 4K o 72
PR T REMFTEEFOLRE Y ER KA
FEWNAN X, EFEXEREFRETFE
BT = ONKS KD I, b —F kT &
W BHEAMTFERRAERBNERE N,

References

Chang Zhaoshan, Vervoort Jeffery D, McClelland William C, Knaack
Charles. 2006. U— Pb dating of zircon by LA— ICP— MS[J].
Geochemistry Geophysics Geosystems, 7(5): 145—162.

Che Yin, Zhu Guang, Jiang Dazhi, Zhang Bilong. 2013. Timing
determination of phase B of the Yanshanian movement in the
eastern North China Craton: evidence from dating of a ductile
shear zone in Sihetang, northeastern Beijing[J]. Acta Geologica
Sinica 87:295-310 (in Chinese with English abstract) .

Davis Gregory A, Zheng Yadong, Wang Cong, Darby Brian J, Zhang
Changhou; Gehrels George. 2001. Mesozoic tectonic evolution of
the Yanshan fold and thrust belt, with emphasis on Hebei and
Liaoning Provinces, northern China[J]. Geological Society of
America Memoir, 194: 171-197.

Deng Jun, Wang Qingfei, Gao Bangfei. 2005a. Evolution of Ordos
basin and its distribution of various energy resources[J]. Geoscince,
19(4):538—-545 (in Chinese with English abstract) .

Deng Jun, Wang Qingfei, Huang Dinghua. 2005. Basement evolution
of the Ordos Basin and its constraint on cap rock[J]. Earth Science
Frontiers, 12(3):091-099 (in Chinese with English abstract) .

Fan Aipin, Liu Yiqun, Yang Renchao, Feng Qiao, Zhang Fuxin, Han
Zuozhen. 2007. Research on the diagenesis of the sandstone—type
uranium deposits in Dongsheng area, Ordos Bain[J]. Science in
China (Series D), 50(Supp.): 166— 172 (in Chinese with English
abstract) .

Gong Wangbin, Hu Jianmin, Wu Sujuan, Chen Hong, Qu Hongjie, Li
Zhenhong, Liu Yang, Wang Lijun. 2014. Possible southwestward
extrusion of the Ordos Block in the Late Paleoproterozoic:
Constraints from kinematic and geochronologic analysis of
peripheral ductile shear zones[J]. Precambrian Research, 255:716—
733.

Gong  Wangbin, Hu  Jianmin, Chen Hong, Li  Zhenhong, Qu
Hongjie, Yang Yong. 2015. Late Mesozoic tectonic evolution and
kinematic mechanisms in the Daqing Shan at the northern margin
of the North China Craton[J]. Journal of Asian Earth Sciences, 114:
103—114.

Guan Hong, Sun Min, Wilde Simon A., Zhou Xinhua, Zhai Mingguo.
2002. SHRIMP U- Pb zircon geochronology of the Fuping
Complex: Implications for formation and assembly of the North
China Craton[J]. Precambrian Research, 113(1/2):1-18.

Guo Qingyin, Li Ziying, Yu Jinshui, Li Xiaocui. 2010. Meso—Neozoic
structural evolution in the western margin of Ordos basin with
respect to uranium ore formation[J]. Uranium Geology, 26(3)137—
144 (in Chinese with English abstract) .

Li Hongtao, Cai Chunfang, Luo Xiaorong, Sun Xiyong. 2007.
Geochemical evidence for sedimentary provenance of Middle
Jurassic sandstones in Dongsheng area, Inner Mongolia[J]. Chinese
Journal of Geology, 42(2) :353— 361 (in Chinese with English

http://geochina.cgs.gov.cn H1E LT, 2017, 44(6)



1204 h &

b, J 2017 4F

abstract) .

Li Ming, Gao JianRong. 2010. Basement faults and volcanic rock
distributions in the Ordos Basin[J]. Science China: Earth Sciences,
153(11): 1625-1633.

Li Dapeng, Chen Yuelong, Chen Liemeng, Wang Zhong, Liu Jinbao.
2009. Zircon LA— ICPMS study and petrogenesis simulation of
Dahuabei pluton in the Wulashan area, Inner Mongolia[J]. Progress
in Natural Science, 19:1727—-1737.

Liu Chiyang, Zhao Hongge, Gui Xiaojun, Yue Leping, Zhao Junfeng,
Wang Jiangiang. 2006. Space— Time coordinate of the evolution
and reformation and mineralization response in Ordos Basin[J].
Acta Geologica Sinica, 80(5):617— 638 (in Chinese with English
abstract) .

Liu Dechang, Ye Fawang, Zhao Yingjun. 2006. Analyzing regional
geological setting of DS uranium deposit based on the extensional

World Nuclear
Geoscience, 23 (4):232—-237 (in Chinese with English abstract) .

Liu Hanbin, Xia Yuliang, Tian Shifeng. 2007. Study on geochronology

research of remote sensing information[J].

and uranium source of sandstone— type uranium deposit in
Dongsheng area[J]. Uranium Geology, 23(1):23 —29 (in Chinese
with English abstract) .

Liu Jianhui, Liu Fulai, Ding Zhengjiang, Chen Jungiang, Liu Pinghua,
Shi Jianrong, Cai Jia, Wang Fang. 2013. Zircon U—Pb chronology,
geochemistry and their petrogenesis of Early Paleoproterozoic
granitoid gneisses in Ulashan area, North China Craton[J]. Acta
Petrologica Sinica, 29(2):485— 500 (in Chinese with English
abstract) .

Luo Jinglan, Liu Xiaohong, Zhang Fuxin, Jia Heng, Li Bo. 2005.
Petrology and diagenesis of uranium— bearing sandstones in
Dongsheng area of Ordos Basin and Shihongtan area of Tuha
Basin[J]. Acta Petrolei Sinica, 26(4):39— 49 (in Chinese with
English abstract) .

Jiao Yangquan, Wu Liqun, Peng Yunbiao, Rong Hui, Ji Dongmin,
Miao Aisheng, Li Hongliang. 2015. Sedimentary— tectonic setting
of the deposition— type uranium deposits forming in the Paleo—
Asian Tectonic Domain, North China[J]. Earth Science Frontiers,
22(1):189-205 (in Chinese with English abstract) .

Niu Xiaoxia, Yang Jingsui, Liu Fei, Zhang Hongyu, Yang Mingchun.
2016. Origin of Baotoudong syenites in North China Craton:
Petrological, mineralogical and geochemical evidence[J]. Science
China Earth Sciences, 59: 95— 110, doi: 10.1007/s11430— 015—
5216-1.

Sun Ye. 2016. Organic geochemical zonation characteristics of
sandstone—type uranium deposit and its relation to metallization—
A case study of Zaohuohao uranium deposit in Inner Mongolia[J].
Uranium Geology, 32(3): 129— 136 (in Chinese with English
abstract) .

Wan Yusheng, Wilde Simon A., Liu Dunyi, Yang Changxiu, Song
Biao, Yin Xiaoyan. 2006. Further evidence for ~1. 85Ga
metamorphism in the Central Zone of the North China Craton:

SHRIMP U-Pb dating of zircon from metamorphic rocks in the
Lushan area, Henan Province[J]. Gondwana Research, 9(1/2): 189—
197.

Wan Yuesheng, Xie Hanggian, Yang Hua, Wang Zejiu, Liu Dunyi,
Kroner Alfred, Wild Simon A, Geng Yuansheng, Sun Liuyi, Ma
Mingzhu, Liu Shoujie, Dong Chunyan, Du Lilin. 2013. Is the
Ordos Block Archean or Paleoproterozoic in age? Implications for
the Precambrian evolution of the North China Craton[J]. American
Journal of Science, 313:683—711.

Wang Huichu, Yuan Guibang, Xin Houtian. 2001. U—Pb single zircon
ages for granulites in Cunkongshan Area , Guyang Inner Mongolia
and enlightenment for its geological signification, China[J].
Progress in Precambrain Research, 24(1):28—34 (in Chinese with
English abstract) .

Wang Jianmin, Wang Jiayuan. 2013. Low— amplitude structures and
oil— gas enrichment on the Yishaan Slope, Ordos Basin[J].
Petroleum Exploration and Development, 40(1): 49— 58 (in
Chinese with English abstract) .

Wang Meng, Luo Jinglan, Li Miao, Bai Xuejing, Cheng Chen, Yan
Liaowei. 2013. Provenance and tectonic setting of sandstone—type
uranium deposit in Dongsheng area, Ordos basin: Evidence from
U—Pb age and Hf isotopes of detrital zircons[J]. Acta Petrologica
Sinica, 29(8):2746—2758 (in Chinese with English abstract) .

Wang Xiyong, Zhang Qinglong, Wang Liangshu, Ge Rongfeng, Chen
Juan. 2010. Structural features and tectonic stress fields of the
Mesozoic and Cenozoic in the eastern margin of the Ordos basin,
China[J]. Geological Bulletin of China, 29(8):1168— 1176 (in
Chinese with English abstract) .

Wang  Wei, Liu
Yang Pengtao, Guo Rongrong. 2013. Zircon U— Pb— Hf isotopes

Shuwen , Santosh M., Bai Xiang, Li  Qiugen,

and whole—rock geochemistry of granitoid gneisses in the Jianping
gneissic terrane, Western Liaoning Province: constraints on the
Neoarchean crustal evolution of the North China Craton[J].
Precambrian Research, 224:184-221.

Wang Zhentao, Zhou Hongrui, Wang Xunlian, Jing Xiuchun. 2015.
Characteristics of the crystalline basement beneath the Ordos
Basin: Constraint from aeromagnetic data[J]. Geoscience Frontiers,
6:465—-475.

Wu Bailin, Wei Anjun, Liu Chiyang, Song Zisheng, Hu Liang, Wang
Dan, Cun Xiaoni, Sun Li, Luo Jingjing. 2015. Stable isotope
tracing on the Formation of White Sandstone in Yan’ an Group,
Northern Ordos Basin, and its geological significance[J]. Earth
Science Frontiers, 22(3): 205— 214 (in Chinese with English
abstract) .

Wu Changhua, Sun Min, Li Huimin, Zhao Guochun, Xia Xiaoping.
2006. La—ICP—Ms U—Pb zircon ages of the khondalites from the
Waulashan and Jining hing— grade terrain in northern margin of the
North China Craton: contraints on sedimentary age of the
khondalite[J]. Acta Petrologica Sinica, 22(11):2639— 2654 (in
Chinese with English abstract) .

http://geochina.cgs.gov.cn H'EHL T, 2017, 44(6)



B4 o BREDSE SRR A AR B AL RS B B AR R S IR RE R 1205

Wu Zhaojian, Han Xiaozhong, Yi Chao, Qi Caiji, Hui Xiaochao, Wang
Mingtai. 2013. Geochemistry of sandstones from the Middle
Jurassic Zhiluo Formation, Dongsheng District, Northeastern
Ordos Basin: Implications for provenance and tectonic setting[J].
Geoscience, 27(3):557-567 (in Chinese with English abstract) .

Xia Xiaoping, Sun Min, Zhao Guochun, Wu Fuyuan, Xu Ping,
Zhang Jiheng, Luo Yan. 2006. U—Pb and Hf isotopic study of
detrital zircons from the Wulashan khondalites: Constraints on the
evolution of the Ordos Terrane, Western Block of the North China
Craton[J]. Earth and Planetary Science Letters, 241(3/4):581—593.

Xia Yuliang, Lin Jinrong, Liu Hanbin, Fan Guang, Hou Yanxiang.
2003. Analysis on metallogenic conditions and prospect prognosis
for interlayer oxidation zone sandstone— type uranium deposit at
western slope of Songliao basin[J]. Uranium Geology, 19(3):129—
136 (in Chinese with English abstract) .

Xiang Xiujuan, Liu Yiqun, Li Weihong, Long Binli. 2008. Sandstone
Diagenesis and Uranium Mineralization of the Zhiluo Formation in
the Diantou Area, Southern Ordos Basin [J]. Acta Geoscientica
Sinica, 29(2): 179—188 (in Chinese with English abstract) .

Xiao Xinjian, Li Ziying, Chen Anping. 2004. Prel iminary study on
features of mineralogical zoning of epigenetic alteration at
sandstone— type uranium deposit , Dongsheng area , Ordos
basin[J]. Uranium Geology, 20(2):136— 141 (in Chinese with
English abstract) .

Xiao Yuanyuan, Ren Zhanli, Qin Jiangfeng, Zeng Zhen. 2007.
Geochemistry and zircon LA— ICP MS U- Pb dating of the
Zijinshan alkaline complex in the Linxian County , Shanxi
Province: Geological implication[J]. Geological Review, 53(5):
656—663 (in Chinese with English abstract) .

Yang Minghui, Li Liang, Zhou Jin, Qu Xiaoyan, Zhou Duo. 2013.
Segmentation and inversion of the Hangjinqi fault zone, the
northern Ordos basin (north China) [J]. Journal of Asian Earth
Sciences, 70(71): 64—78.

Yang Minghui, Li Liang, Zhou Jin, Jia Huichong, Sun Xiao, Qu
Xiaoyan, Zhou Duo, Gong Ting, Ding Chao. 2015. Mesozoic
structural evolution of the Hangjingi area in the northern Ordos
Basin, North China[J]. Marine and Petroleum Geology, 66(4):695—
710.

Yang Renchao, Han Zuozhen, Fan Aiping. 2007. Sedimentary
micorofacies and sequence stratigraphy of sandstone—type uranium
deposit in The Dongsheng Area of The Ordos Basin[J]. Journal of
Stratigraphy, 31(3):261-266 (in Chinese with English abstract) .

Yang Xiaoyong, Ling Mingxing, Lai Xiaodong, Sun Wei, Liu Chiyang.
2009. Uranium Mineral Occurrence of Sandstone— Type Uranium
Deposits in the Dongsheng— Huanglong Region, Ordos Basin[J].
Acta Geologica Sinica, 83(8): 1167—1177 (in Chinese with English
abstract) .

Yin  Changqing, Zhao Guochun, Sun Min, Xia
Chunjing, Zhou Xiwen, Leung Winghang. 2009. LA— ICP— MS

zircon ages of the Qianlishan Complex: Constrains on the

Xiaoping, Wei

evolution of the Khondalite Belt in the Western Block of the North
China Craton[J]. Precambrian Research, 174(1-2):78—-94.

Zhang Fuxin, Qiao Haiming, Jia Heng. 2006. TheMetal logenic
Condition and Epigenetic Alteration Mineralization of Dongsheng
Uranium Deposit in the Inner Mongolia[J]. Acta Geologica Sinica,
80(5):733—739 (in Chinese with English abstract) .

Zhang Jin, Li Jinyi, Liu Jianfeng, Feng Qianwen. 2011. Detrital zircon
U—Pb ages of Middle Ordovician flysch sandstones in the western
ordos margin: New constraints on their provenances, and tectonic
implications[J]. Journal of Asian Earth Sciences, 42:1030—1047.

Zhang Shuanhong, Zhao Yan, Song Biao, Wu Huaichun. 2007.
Carboniferous granitic plutons from the northern margin of the
North China block: implications for a late Paleozoic active
continental margin[J]. Journal of the Geological Society, 164(2):
451-463.

Zhang Shuanhong, Zhao Yue, Liu Jianmin,Hu Jianmin,Song Biao,Liu
Jian, WU Hai. 2010. Geochronology, geochemistry and tectonic
setting of the Late Paleozoic— Early Mesozoic magmatism in the
northern margin of the North China Block: a preliminary review[J].
Acta Petrologica et Mineralogica, 29:824—-842.

Zhang Shuanhong, Zhao Yue, Ye Hao, Hou Kejun, Li Chaofeng. 2012.
Early Mesozoic alkaline complexes in the northern North China
Craton: Implications for cratonic lithospheric destruction[J].
Lithos, 155:1-18.

Zhang Tianfu, Sun Lixin, Zhang Yun, et al. 2016. Geochamical
characteristics of the Jurassic Yan’ an and Zhiluo Formations in the
Northern Margin of Ordos Basin and Their paleoenvironmental
implications[J]. Acta Geologica Sinica, 2016, 90(12): 3454—-3472.

Zhang Weijie, Li Long, Geng Mingshan. 2000. Petrology and dating of
Neo— Archean intrusive rocks from Guyang area, Inner
Mongolia[J]. Earth Science, 25(3): 221— 226 (in Chinese with
English abstract) .

Zhang Yueqiao, Liao Chaozhen. 2006. Transition of the Late
Mesozoic— Cenozoic tectonic regimes and modification of the
Ordos basin[J]. Geology in China , 33(1):28—40 (in Chinese with
English abstract) .

Zhao G C, Sun M, Wilde S A, et al. Late Archean to Paleoproterozoic
evolution of the North China Craton: Key issues revisited[J].
Precambrian Research, 2005, 136(2):177—-202.

Zhao Honggang. 2005. The relationship between tectonic— thermal
evolution and sandstone— type uranium ore— formation in Ordos
basin[J]. Uranium Geology. 21(5):275— 282 (in Chinese with
English abstract) .

Zhao Zhenyu, Guo Yanru, Wang Yan, Lin Dongjuan. 2012. Study
Progress in Tectonic Evolution and Paleogeography of Ordos
Basin[J]. Special Oil and Gas Reserveirs, 19(5): 15—21 (in Chinese
with English abstract) .

Zhu Hongtao. 2005. Research on High Resolution Sequence
Stratigraphy and Sedimentary Models of Shanxi Formation in the
Northeastern Part of Ordos Basin [D].Wuhan: China University of

http://geochina.cgs.gov.cn H'EHL T, 2017, 44(6)



1206 i [

b, Ji 2017 4F

Geosciences, 12—15 (in Chinese with English abstract) .

Zhou Liyun, Wang Yu. 2012. Late Carboniferous syn— tectonic
magmatic flow at the northern margin of the North China Craton—
evidence for the reactivation of cratonic basement[J]. Journal of
Asian Earth Sciences, 54—55:131-142.

Zou Heping, Zhang Ge, Li Gang. 2008. Cretaceous Tectono— Thermal
Event in The Ordos Block an Ar—Ar Chronological Evidence from
Basalt at Hangjin banner, Inner Mongolia, North China Craton[J].
Geotectonica et Metallogenia, 32(3):360— 364 (in Chinese with
English abstract) .

Bt F 325 2% Sk

WARER, 45, 25k, sl Te., 2013, PUA 4 DTG0 IS S K L%t e
11132 3h B #ERH R A BRE[T]. HbJi2A4R, 87(3): 295-310.

A, IR, mh €. 20050, SP/R 2 Wi i fe 5 Z eI ™ 45
AR BUARHRT, 19(4):538—545.

X2, PR, BT AL, 2005b. SRR 22 7 b 30 i v Ak S 36 2 4%
TVERI]. Mb2E T 2%, 12: 92-99.

BT, WS AE, A, 1T, SREHT, ERVENR. 2007. SRR Z A i
AR X D 2 R AR FHIFSE [T, oP I RL 2 D 4 kB2,
3708 T ):166—172.

SRDCAR, AT, T4k, ZEmER. 2010. B/ 220 2 PG 2% rho 24X
My w4l S50 VR I [I). h HbJs, 26(3)137—144.

AR, BEARTY, BIRAR, IINAS B 2007, NSl AR L IX PR B G
AUURYIE R IR LA UENR (1], HETRL, 42(2) :353-361.

XH T, X LTA%, /A, AR AR I, TR, 2006. SF/R 24
b T Al (4 s A AR A S B () 1 [T b 2 4z, 80
(5):617-638.

XA, I A0, BAEAA. 2006, T 188 B AL M5 (1) DS 4l e PR
DX T 5o (0], A R4, 23 (4):232-237.

UM, B fiss, F . 2007, 43 ML X0 5 AV iy 4R 024 Al
B HTIRAE ST (D). 4l HUBR, 23(1):23 —29.

XU, XKk, T IEIL, BRZEH, X4, % 244E, T, 2013.
BRI L DX e ARAE B TR R 945 41 U-Pb AR 2% Bk
A B R [T]. 5424, 29(2):485-500.

B RN, SR EH, B, 2R 2005, BRIR 23 4 AR B IX
UL I 25 b 20 XS D A BORCA TR T]. A il
R, 26(4):39—-49.

FEFRIR, RO, R, RN, BRI WA 2 5E. 2015, thE
A6 777 WA 3 5 R DB A T R B A TR — ) 1 7Y S 25
HOHTI]. Hi2FRTE%, 22(1):189-205.

AR, Mz s, XK, R, . 2016, Aedb sofm b gtk
TRIERSE IR : o F A 0T 2 A R Ak 2 i e B (3], v R
2 HBERRLF, 46: 374-391, doi: 10.1360/N072014—00571.

FIE 2016, TS ARG PR A A DL ER AL 25 0045 1k 5 4 Y
KR LRGSR B[], 5T, 32(3):129—
136.

T, R EEFR, EJ5 . 2001, Y5 [ BHAS 23 1 M IXORRORL A 1) 5
A U—Pb 4T3 S HXHAF I AR 0 5 /R [0, i SRR 2o Dk e, 24

(1):28-34.

TR, FAERE. 2013, TR 2 R B IR IR A G S
SEED] AMEHR S I L, 40(1): 49-58.

T, s, 0, A5, FUR, EE . 2013 28R 20 2 AR
by DXALD 5 Bl 5 DX R O 5 5 54—k A R A A U
P 4% K HE TR (3 3R SRR []. 502741, 29(8):2746-2758.

T8, skPe, TR, EoRIE, BRIE. 2010. SRS EH R g —H
HEARKATERIE BB TE IV 1350 W[ 7). HulTi 4T, 29(8):1168—1176.

SR, BLEA, XNPE, R T T, W58, EFE, ST/NE, PR A
2015, %B/R 2 0 7 M AU 3 408 22 41 1 60 5 T A AR E Rl 2o
B S b o SC[T]. M2 TR, 22(3):205—-214.

RELE ML ZEER, REE, 2N 2006, Shl—E T LA E
B OGBS T IR B (LA—ICP—MS AR ——FL 25 A TR
FREAEARZEDITEI]. 12541k, 22(11):2639-2654.

SR, HAUR, Sy, AR, B/, TR 2013, SR 2
TR I b X T 25 L 25 1 MR AL A RRAE 5 0 U5 43 BT [, SR L,
27(3): 557-567.

H e, PRERR, XD, Y50, BEH5E. 2003, b [Edb Ty 2l 4
DA T AR A D). e HUBR, 19(3):129 —136.
TRF5 18, Wi T, 22 T 22, 386U, 2008. BR/R 22107 23w 0k Sk X
HEP AT A AL S RS )]. HIRAR, 292): 179-188.
VBT, 25 TR0, DRZT. 2004, AR b X 00 B AT PR S AE TS B

YA R IE A F AR 0], e L5, 20 (2):136—141.

P B0, AT SR, ZRVTAE, R 5E. 2007, LLITG G E 284 1Lk e 5 LA—
ICP—MS £ 41 U—Pb AF 1 b3k Ak 22 R ik S Hb ot [, Hb ot
PEIF, 53(5): 656—663.

W, SRR, BEZ . 2007, SRR 22 Wt 4 R ik Hb X D25 i
PRUCER AR5 )2 5 HUZ 0], 322240, 31(3):261-266.

e s, v, B/NA, 90T, X 2009, SRR 2 17 i 2R fr—
H b XD A B Rl fl - P R AR RS E AT [J]. M2 42, 83(8):
1167-1177.

SREHT, AR, BUH. 2006, NS AR A RV RIE A
B 1E LT HuTi=#4, 80(5):733-739.

TR RAR DL T = AR T 2R B, VAR B A A FR AR T . 2016.
IR LA G AR D LI A P I A O TR
BRACZEFRNE S ORI BT B Y [7] M50 2241,90(12):3454—3472

FRAEAS, 257, WA L. 2000. P4 52 [ BH 30 DB R i AV A H 1A
AURAIE S BHRT]. dbERE2E, 25(3): 221-226.

TR, B, 2006. B A A AL AU s R S SRR 200
FEHGE (7). T, 33(1):28—40.

X NI 2005. SRR 22 T A b i A Ak S0 B Al s [T]. S i
J5i, 21(5):275-282.

IR, SRS, T, PRA IR, 2012, BRIR 22407 4 ke ek ek £ 8% o
PURFERF ST R[], R M <, 19(5): 15-21.

ARLLV. 2005. FB/R Z2 W 4 A I L VG 4 v 0 B R R T 2 5 100
BT [D]. BB E TR, 12-15.

ARFIE, TR, 22K 2008. FBIR 2 Wit B o 2 G 1 — g
BRI 2 A B Ar— A AEARSEIESE[T]. KA 1S 5 R 2%, 32(3):
360—-364.

http://geochina.cgs.gov.cn 1 [E 11T, 2017, 44(6)



