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Abstract

Bayin Gobi Basin is an important energy basin in northern China. Based on a study of the geological charac-
teristics of the Tamusu uranium deposit, the authors found that the deposit was developed on the Bayin Gobi
micro-slope of Ingejin sag, and the denudation windows of Late Cretaceous and Paleogene period provided fa-
vorable conditions for the migration of ore-forming fluids into the basin. The main target bed of the deposit is the
2nd member of the Lower Cretaceous Upper Bayin Gobi Formation, composed mainly of fan delta-lacustrine de-
posits and fan delta sandbodies. The 2nd member of the Upper Bayin Gobi Formation, the 1st member and the

3rd member of the Upper Bayin Gobi Formation formed a favorable "mud-sand-mud" stratigraphic structure,
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which is conducive to the migration of uranium-bearing oxygen-bearing water into the basin and the occurrence
of interlayer oxidation. The oxidation zones in the deposit can be divided into complete oxidation zones, oxida-
tion-reduction transition zones and reduction zones. The orebodies are mainly located in the oxidation-reduction
transition zones, which are controlled by the front of the oxidation zone and the oxidation-reduction transition
zones. The reductive media involved in uranium mineralization were mainly internal reductive media and exter-
nal reducing media. The internal reductiuon media were composed of the organic matter and pyrite of the target
layer itself, the external reduction media were the organic matter developed in the dark mudstone of the 1st and
3rd member of the Upper Bayin Gobi Formation, and the deep oil (gas) and some other materials. Uranium mine-
ralization in the basin was closely related to the tectonic-thermal events in the basin. Uranium mineralization oc-
curred at three stages: the first stage occurred in the Middle and Late Early Cretaceous, from (109.7+1.5)Ma to
(115.5+£1.5) Ma; the second stage occurred in the Late Cretaceous, from (45.4+0.6)Ma to (70.9+£1.0) Ma; the
third stage occurred in the Neogene, from (12.3+0.2)Ma to (2.5+0)Ma. The orebodies of the Tamusu uranium
deposit are mainly of sandstone type, sand mud mixed type, later mudstone type and syngenetic type. The mud-
stone type is controlled obviously by interlayer oxidation zone and sedimentary facies transformation. The urani-
um metallogenic model and orebody genetic model of the deposit were established by studying the characteristics
of the deposit structure, target bed sedimentary system, oxidation zone, organic matter and uranium mineraliza-
tion, which lays a foundation for the study of the indicators of late uranium mineralization.

Key words: geology, 2nd member of the Upper Bayin Gobi Formation, Yingejin sag, interlayer oxidation

zone, ore deposit model, Bayin Gobi Basin
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Fig. 1
Formation of Lower Cretaceous in Tamusu area(b)
1—Source area; 2—Middle Jurassic clasolite; 3—Middle and Lower Jurassic clasolite; 4—Amushan Formation of Upper Carboniferous volcanics,
clasolite; 5S—Proterozoic Beishan Group of metamorphic rocks; 6—Triassic granite; 7—Triassic gabbro; 8—Permian granite; 9—Permian
granodiorite; 10—Carboniferous diorite; 11—Silurian granitic granite; 12—Etch boundary; 1—Geological boundary; 14—Reverse
fault/inferred fault; 15—Strike-slip fault; 16—Range of the Bayin Gobi basin; 17—Tamusu uranium deposit; 18—Uranium
industrial ore hole; 19—Uranium mineralized hole; 20—Uranium anomaly hole; 21—Barren hole; 22—Place name
| —Kazakhstan plate; Il —Northeastern margin of Tarim plate; [l —Siberia plate; IV—North China plate; IV ,—Alashan block; IV :—North Alxa

continental margin; IV ?—Alxa continental rise; IV ?—Alxa depression; N‘:—Hexi Corridor continental margin; IV ,—Shanxi-Shaanxi block
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Fig. 2 Shallow seismic profile of the Tamusu uranium deposit(a) and interpretation of shallow seismic profile

of Tamusu uranium deposit(b)

1—Bayingobi Formation of Upper Cretaceous; 2—Bayingobi Formation of Lower Cretaceous; 3—Jurassic and Paleozoic;

4—Seismic interpretation tracking interface and its serial number; 5—Interpretation of fault and its serial number
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Fig. 3 Triangular classification of sandstone in the Upper
Bayin Gobi Formation (Folk sandstone classification)
I —Quartz sandstone; [[—Feldspar quartz sandstone; lll—Feldspathic
sandstone; [V—Lithic-feldspathic sandstone; V—Feldspar lithic sand-

stone; VI—Lithic-sandstone; Vl—Lithic-quartz sandstone
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Fig.4 Sequence diagram of fan delta plain and fan delta front in the 2nd member of Upper Bayin Gobi Formation

a. Sedimentary sequence of fan delta plain (ZKH80-32); b. Sedimentary sequence of fan delta plain and front (ZKH64-40); c¢. Sedimentary
sequence of fan delta front (ZKH64-40)

1—Underwater debris flow; 2—Gravel-bearing coarse sandstone; 3—Gravel-bearing medium sandstone; 4—Gravel-bearing fine sandstone;

S5—Siltstone; 6—Mudstone; 7—Normal grain sequence; 8—Down grain sequence; 9—Trough cross bedding; 10—Collapse bedding;

11—Imbricate structure; 12—Scour surface; 13—Animalburrow; 14—Mud gravel; 15—Plant stalk; 16—Sedimentary microfacies

o RS RE Y Ve -0 " ML= 25 (51 8) o

JE SRR K A 2 AR R Z A KR
Ho B IBEA B B = n BELUBIA DU
R M AR R A B AT T O
EEA B TR B Bl L R AR S Z
JRA R EAAF R R F R A L R BB T
Berb AR BV Pl o AR T8 2 R AR A

w7, E G B el s P E debE oy E,
DGR BRA I S R LB A
AT, JZ T8 AT AL R J5 S e

NIRRT . TEALER S AR A Y R R S K
JZ R JEJEE AR — B 1) Pl SR AR R B S AR, /N T
FOKIZIRLE B IK, AR IR BETE 75~150 m
PRI PG I DA B B2 J A a4 5 AR AL b A



174 o

H

H

=

2020 4F

H4 31 H23 HIS H7 H|16

H24 H‘32

H‘40 H48 H?ﬁ

H64 H|72 H80 HS8 H|96 H104 H112
!

3
226— 924
\1 P18 016
Ay

%6
48 48
//
32 032

524
516 ol6

N
na
\\
e )
\\
2 T
¢
q
\.

—

L]

> I« s I [ ] [ oL

o @ 1] @2 o |13 @ Jia| @ 15\

K5 iR B A BOUBUAR &R 5o 1 sk e 2= 14
1—JRAR ST IE 5 2— KR 20T T8 -+ 113005 3— 3 S 1 54—k 1B NP PRI 5 5—/K R U4 5 6— ATk e s 7— bl s 8— i ke 5
9— IS 10— S8 AT AR B PEHT A8 SR PR A s 11— BTl L 5 12— — A B (e AL s 13— — A Brih o L5
14—WRSHAL 5 15— K SO AL To— IR Mo G o

Fig. 5 Deposition system and petrogeochemical map of the 2nd member of Upper Bayin Gobi Formation

1—Braided distributary channel; 2—Underwater distributary channel + estuary dam; 3—Diverting bay; 4—Mouth fan and crevasse river;

5—Underwater debris flow; 6—Front mud; 7— Shallow lake; 8—Mainstream line; 9—Lithofacies boundary; 10— Complete oxidation

zone/redox transition zone/reduction zone; 11—2nd member industrial uranium ore hole; 12—2nd member uranium mineralized hole;

13—2nd member uranium mineralized hole; 14— Geophysical parameter hole; 15—Hydrogeological hole;

16—Exploration line and number
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Fig. 6 Typical sedimentary phenomena of fan delta plain in the 2nd member of Upper Bayin Gobi Formation

a. Crisscross bedding of the fan delta plain distributary channel; b. Imbricate structure of the fan delta plain distributary channel; c. Scour surface

of the channel; d. The carbonized plant stem of the distributary bay; e. Vertical animal burrows of the distributary bend; f. Plant root fossils

of the distributary bend
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Fig. 7 Typical sedimentary phenomena of fan delta front in the 2nd member of Upper Bayin Gobi Formation

a. Mud and mouth bar deposits of fan delta front; b. Mud and siltstone interlayer of fan delta front
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1—The 3rd member of the Upper Bayin Gobi Formation; 2—The 2nd member of the Upper Bayin Gobi Formation; 3—The 1st member of the
Upper Bayin Gobi Formation; 4—Gray sandstone; 5—Yellow oxide sandstone; 6—Mudstone; 7—Themember boundary; 8—Sandstone boundary;
9—Oxidation front; 10—Uranium orebody and its serial number; 11—Uranium mineralized body;

12—Serial number, elevation and depth of the drill hole; 13—Gamma curve
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Fig. 11

Schematic uranium metallogenic model of the Tamusu uranium deposit, Bayin Gobi basin

a. Diagram of uranium precipitation and enrichment; b. Yellow oxidized sandstone; c. Redox transition zone sandstone (sand mud mixed ore);

d. Epigenetic mudstone type ore; e. Carbonate carbonation filled in fissure

1—Oxide zone; 2—Deep gray mudstone and gray formation of top and bottom; 3—Braided river delta sand body; 4—Mudstone;

S5—Carbonation; 6—Pyrite mineralization; 7—Carbon chip; 8—Uranium orebody; 9—Uraniferous water

12) 5 J A2 98 5 B AR A 7 T 2 16 T 2 22 18] 4 73
UL TR] 92 A ) | G S0 7k 92 SF 9 JBR B e o, 9
TP LSRR AN kAL e R TR
Bt B T B ER AT A e B R U e FLIR R Y8 R
hZ WA b . 5 A s B A1k 5 )R 1) A A
ERM R R B, B2 LT T B =MMFED 5
[EIRE AN S R IBT= N TR s S G RV AR it i R
2R S BE A BB A BEUURRAE A
il U FR IS BEE AR P ik i AR A B TR e
TG A

5 45

(1) BEAR Al IR 3= 247 T A T TR 1Y
(U565 DA ST A8 o M g o R P T R 2 TR
Je — W S 2 22 SR A OB AT, 52 5% ) Ll B
(] B 46 TH B2 W, )2 A9CRHG T A2 sk o TR
A5 O3 S BEALIE ) o I i 15 22 90T
HYLRRG AL R X Fp g e T, b g 5
S T AR B 3 R i, R 2 R ik B T




398 H 1 X A T RE G B IE AR AT PR M TR IE S ™ B 5 181

A o VTP 777,

/77 S m

—p |4 vza | s

B2 SEARZEEE REACH A2 B i (A ul AR
a~c. WA TUHE (RSB 2GR s d. BV YRR LRI RS AR AL s e, 5 A Y8 A T A PR A AR T
1—fb s 2 s 3— LI s 4— o Al i UK S iz B 1 S— il 14

Fig. 12 Genetic model of oxidation zone, uranium reservoir and uranium orebody in the Tamusu uranium deposit

a~c. Sandstone type uranium orebody oxidation zone and reservoir structure model; d. Sand and mud mixed uranium orebody oxidation zone, reser-

voir structure model; e. Post secondary mudstone uranium orebody oxidation zone model

1—Sandstone; 2—Mudstone; 3—O0xidized sandstone; 4—Migratioin direction of uranium- and oxygen-bearing water; 5S—Uranium orebody
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