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Fig.1 Sketch horizontal projection of ore body extension in the Yili pattern sandstone—type uranium deposit

1—Uranium ore body in sedimentary cycle VlI;; 2=Uranium ore body in sedimentary cycle VI; 3—Uranium ore body in

sedimentary cycle V,; 4—Uranium ore body in sedimentary cycle V;; 5—Uranium mineralized zone; 6—Front line of interlayer

oxidation zone in sedimentary cycle V,; 7—Front line of interlayer oxidation zone in sedimentary cycle V,;; 8—Front line of

interlayer oxidation zone in sedimentary cycle VII,; 9—Front line of interlayer oxidation zone in sedimentary cycle VI,
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Fig.2 Comprehensive section of ore bodies in the Turpan—Harmi pattern sandstone—type uranium deposit

1—Quaternary yellowish sandy clay bed; 2—Paleogene brick red and mottled mudstone; 3—Sandstone intercalated with mudstone in the fourth

lithologic member of Middle Jurassic Xishanyao Formation; 4—Sandstone intercalated with mudstone and coal seams in the third lithologic

member of Middle Jurassic Xishanyao Formation; 5—Sandstone intercalated with mudstone in the second lithologic member of Middle Jurassic

Xishanyao Formation; 6—Sandstone intercalated with mudstone and coal seams in the first lithologic member of Middle Jurassic Xishanyao

Formation; 7— Lower Jurassic sandstone intercalated with mudstone and coal seams; 8—Upper Carboniferous; 9—Fault; 10—Coal seams and

their serial number ; 11—Mudstone aquifuge; 12—Interlayer oxidation zone; 13—Uranium ore body; 14—Drill hole
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Fig.3 Comprehensive section of ore body distribution in the Dongsheng pattern sandstone—type uranium deposit

1—Gray mudstone; 2—Red mudstone; 3—Gray sandstone; 4—Grayish green sandstone; 5—Yellow sandy conglomerate;

6—Ore body; 7—Uranium mineralized body; 8—Front line of interlayer oxidation zone; 9—Boundary of stratigraphic unconformity;

10—Boundary of stratigraphic angular unconformity; 11—Middle Jurassic Yanan Formation; 12—Lower submember in lower

member of Middle Jurassic Zhiluo Formation; 13—Upper submember in lower member of Middle Jurassic Zhiluo Formation;

14=Upper member of Middle Jurassic Zhiluo Formation; 15—Upper Cretaceous Dongsheng Formation
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Fig.4 Comprehensive section of ore body distribution in the Tongliao pattern sandstone—type uranium deposit

1— Quaternary grayish sandy clay bed; 2— Grayish silty mudstone; 3—Gray—greenish bleached fine sandstone; 4—Gray mudstone;

5—Purple mudstone; 6—Diabase dike; 7—Ore body; 8—Yellow fine sandstone in oxidation zone; 9— Migration direction of

uranium—bearing oil—gas, coal—bed gas and organic fluid; 10—Fault
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Fig.5 Metallogenic evolution diagram for the Yili pattern sandstone—type uranium deposit

A— Sedimentary stage of ore—bearing rock series; B— Early stage of uranium mineralization formation;

C— Superimposition and re—enrichment stage of uranium mineralization in main metallogenic epoch; D—Continuous mineralizing stage

of monocline zone in western part; E—Coexistence stage of alteration and ore preservation of strong tectonic activity areas in eastern part

1—Mudstone; 2—Sandstone; 3—Sandy conglomerate; 4—Tuft; 5—Granite; 6—Coal seams;

7—Angular unconformity; 8—Fault; 9—Spring; 10—Uranium ore body
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Fig.6 Metallogenic evolution diagram for the Turpan—Hami pattern sandstone—type uranium deposit

A—Mineralization stage of syndiagenesis and pre—concentration of ore—bearing formation ; B— Main mineralizing stage of interlayer
oxidation ;C— Superimposed mineralization stage of new structure alteration
1—Quaternary; 2—Paleogene; 3—Fourth lithologic member of Middle Jurassic Xishanyao Formation; 4—Third lithologic member of
Middle Jurassic Xishanyao Formation; 5—Second lithologic member of Middle Jurassic Xishanyao Formation; 6—First lithologic member
of Middle Jurassic Xishanyao Formation; 7—Lower Jurassic; 8—Upper Carboniferous; 9—Fault; 10—Coal seams and their serial number ;
11—Mudstone aquifuge; 12—Sand body; 13—Interlayer oxidation zone; 14—Uranium ore body
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Fig.7 Metallogenic evolution diagram for the Dongsheng pattern paleo—interlayer—oxidation sandstone—type uranium deposit
A—Pre—concentration stage; B—Paleo—interlayer—oxidation stage;
C—Post—reduction stage; D—Post—oxidation reworking and re—enrichment stage
1—Gray mudstone; 2—Gray sandstone; 3—Grayish green sandstone (second reduction zone); 4—Yellow sandstone (early oxidation zone);

5—Yellow sandstone (second oxidation zone); 6—Purple sandstone; 7—Lens of mudstone; 8—Residue of gray—greenish sandstone; 9—Migration

direction of oxygen and uranium—bearing water; 10—Migration direction of oil—gas; 11—Migration direction of coal—bed gas; 12—Solid reducer;
13—Uranium pre—concentration body; 14—Ore body
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Fig.8 Metallogenic evolution diagram for the Ulanchap pattern sandstone—type uranium deposit
A-—Initial lake flooding event; B—Middle lake flooding event; C—Maximum lake flooding event; D—Stage of ore preserved by covering
1—Paleogene; 2—Upper member of Upper Cretaceous Erlian Formation; 3—Lower member of Upper Cretaceous Erlian Formation;
4—Lower Cretaceous Bayanhua Group; 5—Gray lacustrine mudstone ; 6—Gray delta sandstone and siltstone ; 7— Paleogene purple mudstone;
8—Gray silty conglomerate and sandstone intercalated with mudstone of braided stream deposits; 9—Red silty conglomerate and sandstone of braided
stream deposits; 10—Gypsum; 11—Boundary of lithofacies; 12—Boundary of stratigraphic conformity; 13—Boundary of stratigraphic unconformity;
14—Initial lake flooding surface; 15—Maximum lake flooding surface; 16—LST; 17—Lake expansion system tract; 18—HST; 19—Ore body
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A— Pre—concentration stage of original sedimentation ; B—Phreatic oxidation stage; C—Superimposed mineralizing stage of interlayer

oxidation ; D—Oil—gas reduction stage

1=Gray mudstone; 2—Purple mudstone; 3—Red mudstone; 4—Gray sandstone; 5—Yellow sandstone; 6—Boundary of stratigraphic conformity;

7—Boundary of stratigraphic unconformity; 8—Oxidizing zone and front line; 9—Fault; 10—Migration direction of oxygen and uranium—

bearing water; 11—Migration direction of oil—gas; 12—Ore body; 13—Lower Cretaceous Tengger Formation;

14—Lower Cretaceous Saihan Formation; 15—Paleogene Yierdingmanha Formation; 16—Neogene Tongguer Formation; 17—Basement rock
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Fig.10 Metallogenic evolution diagram for the Tongliao pattern sandstone—type uranium deposit
A— Uranium preconcentration stage of original sedimentation ; B—Uranium reconcentration stage of oil—gas, coal—bed gas reduction ;
C—Uranium superimposition and ore—formation stage of interlayer oxidation ; D—Uranium preserving stage of secondary reduction by

1-Sandy clay bed; 2—Silty mudstone; 3—Mudstone; 4—Sandstone; 5—Pebble sandstone; 6—Conglomerate; 7—Granite;
8— Grey—greenish faded sandstone; 9—Local oxidation zone; 10—Regional oxidation zone; 11—Diabase dike; 12—Ore body;
13— Migration direction of oxygen and uranium—bearing water; 14—Migration direction of uranium—bearing oil gas, coal—bed gas and
organic fluid; 15—Fault. K;—Lower Cretaceous; K,q—Quantou Formation; K.qn—Qingshankou Formation; K,y—Yaojia Formation;

oil gas, coal—bed gas and Quaternary covering

Kon—Nenjiang Formation; Kos—Sifangtai Formation; Kom—Mingshui Formation
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The implication of six kinds of new sandstone—type uranium deposits to
uranium resources potential in North China

ZHANG Jin—dai', XU Gao—zhong?, LIN Jin—rong’, PENG Yun—biao', WANG Guo’

(1. Bureau of Geology, CNNC, Beijing 100013, China; 2. No. 203 Research Institute, CNNC, Xianyang 712000, Shaanxi, China;
3. Beijing Research Institute of Uranium Geology, Beijing 100029, China; 4. No. 208 Geological Party, CNNC, Baotou 014010, Inner
Mongolia, China; 5. No. 216 Geological party , CNNC, Urumgqi 830011, Xinjiang, China)

Abstract: Through ten years’ effort, six kinds of new large and superlarge sandstone—type uranium deposits have
been found and explored in Mesozoic —Cenozoic sedimentary basins within North China, which are named
temporarily as Yili pattern, Turpan —Harmi pattern, Dongsheng pattern, Ulanchap pattern, Manite pattern and
Tongliao pattern. They occur in sedimentary basins of different tectonic settings and are different in deposit
geology, ore body geology and controlling factors., but they have some common basic characteristics in
metallogenic evolution. In Yili pattern and Turpan —Harmi pattern, mineralization is of typical interlayer redox
feature; nevertheless, the former pattern is characterized by uranium superimposition and enrichment under the
condition of whole uplift of monocline or different uplifting and falling conditions of ore—bearring strata, whereas
the latter pattern is characterized by mineralized zonation on the southern and northern sides of the fault
superimposed on the structural slope and small anticline structure under tectonic uplifting. In Dongsheng pattern,
mineralizaton is mostly dominated by paleo —interlayer oxidation zone modified by later reduction; in Ulanchap
pattern, mineralization is closely related to the evolution of lake flooding events; In Manite pattern, mineralization
is of paleovalley type formed by alternation between phreatic redox and interlayer redox; in Tongliao pattern,
mineralization is controlled by “tectonic window, fault and reducing matters in the deep part”, and is also
probably related to dikes of basic rock (heat source). In the above six patterns , a rule may occur in their rock
assemblage from west to east. The west three pattern are controlled by Upper and Middle Jurassic coal—bearing
clastic rocks, while the east three patterns are controlled by Lower Cretaceous argillaceous sandstone and fine
sandstone. It is indicated that the discovery and exploration of the six new kinds of sandstone —type uranium
deposits not only strengthen insurable capability of uranium resources in China but also indicate the orientation
and deploy for uranium resources potential evaluation and prospecting in the future.

Key words: North Chinajsandstone—type uranium deposit; potential of uranium resources;implication
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