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Characteristics of Host Sandbody and Its Uranium Metallogenic Potential of

the Upper Member of Yimin Formation in Bei’ er Depression, Hailar Basin
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Abstract: large-scale stable host sandbodies were discovered in the central Bei’er depression of
Hailar Basin, The sandstone belonged to the longitudinal braided fluvial facies of the upper
Yimin Formation in Low Cretaceous. It was at 200~500 m deep, and the whole thickness ranged

from 50 m to 150m with a single being 5m. The lithology was composed mainly of glutenite and
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mediumcoarse sands followed of fine sandstone. The sandstone shows loose structure, excellent
permeability, high debris content and low maturity of composition and structure. The ZTR index
of 25% ~52% and the unstable heavy minerals indicated that the sandstone deposit was adjacent
to the provenance area. The clay minerals were characterized by abund antmont morillonite and
little kaolinite. Rare content of carbon chips and pyrite indicated the alkaline groundwater condi-
tion. The average values of uranium, organic carbon, total sulfur and AAEh in primary sandstone
were 4. 91 X107°%, 0.08%, 0.03% and 16. 25m vres pectively, suggesting that the reduction ca-
pacity of the internal uranium was low. Uranium mineralization mainly occurred in the gray sand bodies in
both sides of the interlayer oxidation zone, with an average uranium content of 0. 03~0. 38kg/m’and the
characteristics of low thickness, low grade and small scale. Through comprehensive analysis it is held
that the host sandbody has a favorable metallogenic potential in interlayer oxidation uranium deposit.

Keywords: host sandbody; upper member of Yimin formation; metallogenic characteristics; sand-

stone type uranium deposit; Bei'er depression

TURR 7 b P9 BAT — 8 AR 1 A7 D 1A B R b 5
AU 5 A ) B2 H AR R A A AR E H
B B 3 i 5 %) 42 (Rose A W. 19803
Houb. H. et al. , 2017; ZZWH T8 45,2017; 55 1& R &,
2018), WEFERMY, FEREE ., A B R 25 S
K R B FE 0 R SR R K 3B IR R R A Y A A
Yy e (X 45,2018 S8R 45, 2018 s B R 45, 2018)
2 P Bl A S B AT R TSR (R e B A 2
— ;TR A L s R ek /N B AN R R A 4 DT
AR R JE W IR R 4l (55 L0 %5, 20115 Akhtar
B. T. etal., 2017), RGHAHIHr 25 b 057 X,
FEHPERBENE SRR EE S A0
S0 o T A B BR AL 2 SF R AR (Dai S F. et
al. , 2015; Kochkin B. T. et al., 2017; T J% %%,
2018; 5 %5 ,2019;Zhang F. et al. , 2019) , % fE
A IR S L A il R A s B T
(A F AR

N 52 T R R A0 1 20 4R 90 4EAR LR k4T
TR Z MDA R R0 B2 05T H — BOR L
R M. AR B Tl 243 K BATE
e 5 St T 2 101 Al L LA R A B DX PN b ST B
B, HET, CAEVURIMBE b 8 88 3 — B R4
B R R SC 2, 2020) , H 45 F A L 24 R BE 1
100 m DA b YR —RER T 200 m, Y8 -1b -8 i 2 2%
PRS2 () R A i AL K. R, H 2015 4F DLk
A H PR R T 5 Mkl 2R w 4L, B
7 H B B 1 Al R T T 0 RN R T T S R ST A
20200, SR, HRTXHZE RS A BT & Ho 2 B AT A 2

et al.,

o3 A Ok A R Ml S5 A AT R T R 4 )
Br - BIFFERE L LU B 3 3 X H A JZ DR IAR & 1
AR ISR A5 1 B 73 Wt L AR A T A7 91 1L T 5 1 T
—E ML ) T ot — B R . B X
P DX R D o o0 BT A0 2 L WL R IR A 28 P9 O il
BN S A TR B X R B A ALK
A AL I R A S BRI L BR AL 2 4R AR 0 A IR
TEANWTIE 108 A BT JLR0 A (4 )37 M St R AT 5 OF &5
o BT RY 5 A AL R AL L ) A R T R B R A
AN D 28 T 2 W0 A T AR B B 1 L A
W1 U PR F L B A B A R R i — e 2,

1 HRE &

HTETAVINES S K A R & e R B (ol N T
DY S b AR ) R A (B 1a) , 76 v B P B TR
4.421X10"km? (58 )%, 2015), 1% %% H & — #L7 fy
PR AR AR T3 B e U LA A R L A AT
VG AR R S A e R4 b b B filf i 4% A 2R RO AR B, BA
55 ARIX 3% 7t 2 b 43 R B ) K b A 3 5 R
WA EE (R P % ,2018) . ZL b P 1 b HA JL A AR Vg
Oy R AL AR H R e = R A R (PR SRR
2005) . “ =Y 4r B Ry FLITVE SR 4 B L DLIR 134 B
W RT3 340 g 5 TP A ™ Ay g e S L L L RS L i —
A ORI A3 16 SRR IMTRE AL 4 Ak (B 1a)

F 5 DX DL R MR A2 T D1 2K 381 34 g i 3 (&L 1a) s
ALY 3 010 km® , 5230w b ) & AT Jie K 75 )2 DU AR
JEREEIL 4 600 m(ZEHFME 2007, ZMBEHAS



168 Piodb b R

NORTHWESTERN GEOLOGY

2021 4

0 10 20km #

R
.
. o+
0
X
.

ot
X
.

ot
.
.

\\\\:_\\\\J///,//
il P L T

......

.

. s b e
,,,,, R R
RS
BRI u
............

......
.....

.
.
. .
“““
o
0

ot
..........
...........
.......
..........
...........
.
o

o

o
o
.
0
o
.
.

annt
.t
ot
.
.

T WS

| — sr@mpr—| — ammpE— | 4R 4 18 P pr———]
=1 B = w0 o] e <] Ea
i gt 3 578 r 54 b A5 B L 250 )2 A K % 35 ] 20 i MR Mk B
puB s

B 1 Eh/REMKEMELTRMESEEE (B a BFEES%,2013;E b #E36,2015)

Fig. 1 Regional structural units and stratigraphic profile of Hailar Basin
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Fig. 2 Stratigraphic correlation of NE-trending well sections in Bei’er depression
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Lithologic histogram and sporopollen fossil of the upper member of the Yimin

formation of 7 =6 well in Bei’er depression
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Fig. 4 Braided fluvial facies of the upper member of the Yimin formation in Bei'er depression
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Tab.1 Heavy mineral content of sandstones from the upper member of the Yimin formation in Beier depression( %)
5 H18-02 H18-70 H19-03 H19-04 H19-05
ik IR A D YRR Ry KA E TR A WK A K R A
[va 26. 00 12 17.50 25. 00 50. 0

BLA 5.50 0.5 0.70 0. 50 1.50
CiRwa) 1. 50 / 1. 50 0. 50 0.5
B A / 0.2 0. 30 0. 50 /
ek 1. 50 1. 00 1. 00 1. 00 3.50
HERA 2.00 1. 50 1. 00 2.50 4.50
W / 28.00 23.00 4. 00 6. 00
LK 0. 50 2.50 0. 50 1. 00 0. 50
Cifiipe 19. 00 0. 30 9.50 9. 00 1. 50
LLYTEe] 2.50 / / / /
AT 1. 00 / 2. 00 1. 00 3.50
ESipe) / 1.0 1.50 0. 50 0. 50
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BB H18-02 H18-70 H19-03 H19-04 H19-05
b IR AN A KA AN A A5 AL K A WK G A
N 27. 00 30. 00 28. 00 43.00 15. 00
I 5. 00 1. 00 6. 00 7.00 4. 00
e 6. 00 16. 00 / / /
HoAtb 2.5 6 7.50 4.50 6. 00
ZTR 8% 33 12.5 19.7 26 52

al. , 2017) AT READ TR AULAUE . RS ZTR 48
BMUEA A A &L AN 12.5% ~52% (F
D BRT H19 - 05 FEahAh Hl A 5 i) ZTR 851k
BAK A 12. 5% ~330 B ET MEZ HAG 2~3 Fh
Y AH Y [ B 2% . B e AR U AR AR L Wi is IR
AN, 28 IR S 4 A T O 5 R B RE  rh iR B iR 2 R
mn AT R SR A EAREET Y., LU
WY H 0 J2 DU B I ) R YRR R (VG 45, 2013)
ZHE BRI D SR AL ) B AR 2R, H
O by 2K 3t T 1 0 40 53] 2 Sy AT
3.2 EMREAFHIE

i O B Ah O WS, R BB YR A R R R
HEAARD B A A R ) R SR AR A ] A
R LUK R 1 K (8 9 2 Vo (b Bk o L
BRALED A F L R Oy R b s D i D Bk A kL
BR/N—MH 0.2~0.8 em, F &K D (— K<
15240 s b 5 V8 Jot g 25 Bi b~ A i (&l 5a &l 5b) L i
IRV s B BEAIR L 0 B R 52 4% (8] 5a) , Jy # Jie
A A A (5 L E KA 2%, W .
rp 27 R IR R DL B R ) Bl i B R 0K L AR A T
K] G % (Akhtar S. et al. , 2017; 5 #8 %,
2019) . v A1 2 o R UK 4 L ik (I8 Sel A
5O o o3 1M — 8 B0 85 4 B IR RE — M DA IBL AR -1k
e AR Ry T S5 R S A AR 5 5 8 i DA A B
R F (L 50000, R Sy e 1A ORI A L BE KA I
BUA AL A SFE TR M L s (25 4020 (] Se)
KAagERPA 155 . B TFRAABYHSCAE
b s o3 LA BE BG4 78 1) I B (Bonnetti C.
etal., 2017; HEHE,2018), X 5 &G W4 4
AT M ES H 0 E 0 55 OB B B A8 40, LK
o R T B AT L o3 M R [ R B
SGF s B A v i S AT 25 T A A HIOIR B
B (K 5c &l 5d B 5D, J5 AR i JR 25 a5 . SRl

e 1 — M B B b (fE 9% SR 55,2018 ; Zhang F. et al.
2019) , 3 A2 15 T 3 10 VA RGO K AW R B R R
(FF5m 45, 2018) . Horpb, B 5k JH 2 5 500 Ik (&
5¢) HTHOIR = YL 2 e fb ik A0 R B 5 BE T AT D DR AR
FARRE R (K 5D, 277 FREW T, i
TE BN G WA AET Wy L
3.3 /Y

XA b FEA R FLRAE T 10 A [R]RE B 1 b
ik A% Tl AL 5 B A5 B 43 B 0 O O R AT 4
HMB LT XN, s X s REky
(F 2) AR 5 0 A DA & B, R 36,200~
72. 7% IME R 55. 300 ok O KA RS A A
HON7.2%~35. 2%, FE ol 18. 29 %0 MK A
AT A oA 4. 8% ~15% . ¥{E R 9. 24 %, & i #x
AR/ AR B AR L O 5. 9~32. 9%,
T 18.09% (% 2) . A F T Ja 1A 4 i i B 2R 4
(TUWE,2018), #F—LME+ X @ EATH a5 R R
B R [R) 2B 5 3 0 W Al 38 = Bk SE i . Al
Xl 662 ~93%, P 82. 9% IR )E N
50% ~90% ,SFH 2 66. 8% s Hyk A AL AR
N 5 Y0 ~34 00 S MH R 12, 6 %6 ; A A A U A i
KN 1% ~13% 390 4. 719 5 L U8 41 A X &5 &
B, 1% ~9% (R 2), ik b A s me Y
e KA s B L B B A E R AR
TR R (M 25, 2013) 5 8 5™ 3 LA AR B 11
S R F B E BN EEE SR B S B 2 YR B
R s A AR SR A AT B A A T AR R K AR R
(R e U A B ) 2 ik /b S T A kAR RIS A Ak
HIFF R At M R A 5 A 8 R T K e T X 4
PSR . B, B2 0 b R 7K R R s ik
P CT 45,2018 55 B 25 ,2019)  FERAH X 30 0% . K A
SRS AT R A TR AR 3k 5 5 A v R R A
DB S A e A L AR AR A G
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Fig. 5 Macro-micro photos of sandstones from the upper member of the Yimin formation in Bei'er depression
x2 NRMEFHALRVELSENF LT XITHEESWERK
Tab. 2 X-ray diffraction quantitative analysis results of sandstones and clay minerals from the upper member
of the Yimin formation in Bei’er depression
o A0 45 5 (ot %0) RZHS
i x| wka | #ka | mrew | s I Kao c s
H18 -01 66.5 7.3 11.4 14. 8 88 10 1 1 56
H18 -02 72.7 9.2 10. 2 7.9 81 13 3 3 54
H18-19 42.1 / 25.0 32.9 90 10 / 50
H18 - 21 43.5 10. 8 18.0 27.7 85 10 / 5 51
H18 - 49 63.9 4.8 7.2 24.1 93 5 1 1 50
H18 -04 40. 2 5.8 17.7 36.3 94 5 1 / 81
H18 - 20 22.9 3.5 14. 3 59.3 86 4 4 6 78
H18 - 25 37.0 3.7 12.9 46. 4 64 18 9 9 52
H18 - 26 57.0 15.0 17.2 10. 8 84 12 2 2 85
H18 - 27 53.6 6.3 16. 3 23.8 77 10 13 / 87
H18 - 29 44. 8 6.0 16.0 33.2 78 3 11 8 51
H18 - 44 37.0 4.5 15.3 43.2 84 5 7 4 82
H18 - 48 41.5 6.3 17.1 35.1 88 7 3 2 86
H18 -68 36. 2 9.6 31.7 22.5 75 16 9 / 90
H18 -69 45.0 9.3 35.2 10. 5 66 34 / Y
H18-72 72.5 10.9 10.7 5.9 90 6 4 / 88
H18 -73 43.2 5.7 15. 4 35.7 90 6 4 / 88
H18 - 81 32.3 5.7 23.1 38.9 78 17 3 2 49
S 47.33 7.32 17. 48 28.28 82. 83 10. 61 5. 00 3.91 68. 61

TE:S. WA Ie PRI Kao. @il 15 C 2j9841:1/S. EEIRIZ /. T,



174 Piodb b R

NORTHWESTERN GEOLOGY

2021 4

3.4 BRihee

X H A 8 PRI AE K D A 2 R R AR A
FEAHEAT T AR M KA 27 S 8. S5 R R W] (R
)RR A U Gk 0.863X10 °~10.1X10°,
S E R 491 X107 38R T IX N H /92 Bl AR i
{EHRC s WA AR o 25 o XBES A
(M kil 5) B & (Bonnetti C. et al. , 2017),
WA A WL & Bl 0.033% ~0.177%, S K
0.08% ; &k & & 0.008% ~0.072% , F-¥{H H
0.03% ;A AEh H—1~36 mV,FEH Rk 16. 25 mv(F
3., Hri,HI8 - 68 F i AEh 5 —1 mV, Al g i

W1 T Jm i IR b 5 A% B 1) A8 A PR AR B L R A5 R ol A
AR5 8 52 KA s R H R IE T E . A,
AR A U & EARAR. U 0.852 X 10 ° ~
1.65X 10 % if J5 45 & W AR Ik, A Pl ik & & 0
0.026% ~ 0.052%, 4 i &% & K 0.007% ~
0.008% . AEh 2 1~4 mV, MA KA R B HE 54>
Mras Bk E A b Beib ik B B 3A J 25 o K 28]
HifE 714 PR (Rose A. W. et al. , 1980; #{/Hes,
2019) , %Pl A AT BE A — i 1 29, 5 28 ih 7 2t
— 2B IR DI B A i R AR RTIN a, D{RE 4 T 25 0
R W T A A0 R 1 3 Jir

£33 NRMBAFALRUSH . AR . 2MEAENMKERE

Tab. 3 Contents of uranium, organic carbon, total sulfur and AEh of sandstones from the upper member of the Yimin

formation in Bei'er depression

ke A U10—5) Cy (1072) 4> S(1072) AEh(mV)

H18-01 K S TR 0. 863 0. 033 0.051 15
H18 - 02 TR ANRD 2 12.4 0. 042 0. 009 3
H18-19 TR AL P Rb 2.97 0. 066 0.072 36
H18 - 21 SR 3.08 0.111 0.053 31
H18 - 27 KRS R 3.79 0.177 0.011 7
H18 - 68 TR G b 3.56 0. 055 0. 008 —1
H18 - 69 RS 2.5 0. 057 0.021 14
H18 - 72 VAR e 10. 1 0.07 0. 026 25
SE 4.91 0.08 0.03 16. 25
H18 - 26 HE S TR 1.65 0. 052 0.008 1
H18 - 49 RO E TR A 0. 852 0. 026 0.007 4
e E 1. 25 0. 039 0. 0075 2.5

4 T AL SEARRE

DUR M BG4l EE s R R K R R A
U AL B SR . A UL AL B RHE R L A
BRI 2 T UK M TR R ER 7 5 8
SR RS FL b (& 6) ., SR B A B 0 2 1) R
foAl? BB 0 A RRAE . B AR 3R — AR 460. 05 ~
509. 10 m([& 6),J5 0. 10~0. 90 m,FHJE 0. 50 m,
U Sk 0.0104% ~0.0211% ,F 5 0. 0155 % , F
KAl 0. 03~0. 38 kg/m* WA &M T H ¥
S AP ACZ  B R T A IR (0 BRORLRD A 5K 5 R
W (4 (R SC 45, 2020) . w6 4l fL 3 i nf

W RPN 4 B e/ SR T e TR a2
V= P N NG 2 T I T VA = P 1
LRI U6 PA H a2 S5 A SR A 95 B B (R P 5 4%
2017 5 7= %% ,2018) ,

FW LR A E AR A AR R () #E KA
(FE 6b—& 6d) , AR B T I Az K 8 (18] 60, 3 B
T 55« RSN o B R T84k 09 7 [ AT A 2+ 4y
HAE AR TSRS . Oy — AR
0 BE B 3T 35 Bt AT BOR B Ak A P 1 i L R i 2
T T SO b B B T A A AT R
BOUNBYRR S R Sc 4 ,2020), B F— 0% E
ST R S i e GRS RN BT 1Y T 1 B 7
7, HOZ R 1A ) i B
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Fig. 6

of the Yimin formation of Bei'er depression

Distribution feature of epigenetic oxidation belt and uranium mineralization within the upper member

F4 RURMEFEA BB EMT LA (3 SKTL 243 X0, 2018)
Tab. 4 Sandstone uranium mineralization in the upper member of the Yimin formation of Bei'er depression
e L5 R (m) Y0 P oK Al (kg/m?) i
1 7-6 488. 30~488. 60 0.0106 0. 05
2 7-5 509. 00~509. 10 0.0157 0.03
TR A E BRRLED 5
3 74 488.95~489. 65 0.0104 0. 14
4 8-3 460. 05~460. 95 0.0211 0. 38
5 8§-1 465. 25~465. 35 0.006 9 0.01

LR VR T R PR B R 7 L
RO VR 8™ A3 R B S

WA R S E R E e BRI E TR

R 250 R0 A 2 s o) o ] e AR AR DT AR A
b E AU T R — AW G B By T % 1 (3 0%
FrAE 2018 H 55 54, 2018) .t 2 H R 4% M 8 5 17
FETT R4l B A 30 B o TS B AR AT 55 (2 &
JAF,2018)  REEL 4R 0 e $R A0 . 1 % T B 2R A AR 1
TEN A A BRVEA B B A1 5 26 25T R A ATF 5 R
B (L) 625, 20113 Zhang F. et al. , 2019), 7] UK
TR E R E RN S AR
IR U1 v 3 AP A B e R R Y SR AR R AE 4
BT R A HEUR AL RS E M LB K VR R A
AL T AR KRl Ak S5 U] DA R R AS R R TR 2R

FIES A, 5 E SR AN ST 2
Xof 187 J8) T G T 2k b, DT —340 2 F6t By B b il vy S B
B W= MU A R DR & B s iR 195 5
A o R S5 S 45 A B - P (B Sa B 5b) , DA R
AN EE 2B 3) B KM R A A 30T A A ] 2
A ARG B R E R A AR AR . BT, 8 5
98 Bk 3~15 km, K 29 40 km, 5 " E N FE T H
EE(§8 5~10 km, £ 60 km) .55 H 418 (55 10~20
km, £ 40 km) B Z 5 H7 (58 20 ~50 km, £ 120
ko) A5y AT 28 RLARE BL ) 38 45, 2017) , R4S 5K
R 2 1) 5 FLUR L B R TR B R o R R A v, R
JE—fBefE 50~ 150 m, b JZ Wi M 8 2% . LR 2 /N T
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500 m, g F AT ERYE L H B A AR E 1 e -1b e
Hby 22 S5 48 A R T 2 8] A8 A K B B B s [R] B b A AR
B UESELZIE3IXI0 *~6X10 (£ . feNEH
BB A B HE — 2 1 9 AR R (Akhtar S.oet al.
20175 FMIRAE,2018) 5 b Ak, O 48 5% 2 B 7 0 44 kA=
TS A AR K AR i 55 Y sl e
A5 B (A 6.3 ), Bk I B3 B0 0y w18 71 A
A A/

5 R E RS — SRR R,
s RS R AR XE & I PR HR AT U %) Bk S N T
WORL, H B I8 )52 i W 0 T DL R A D R
(Cx M 0.01% ~0.65%,Ss M 0.01% ~13.01%,
AEh 2}y 7~78 mV)O IR (R 55, 2017) , 4 1 o ¥ 7R
ot R NI R e T AR A O i b 35K A 27 R (Rose
A. W. etal., 1980; #&/DAE%E,2019) KR HI 2%
HTUVE & A L VR 52 B8R 0 BRI 5 (6] s o 44 1
Bty A B A B T BRI SR AR D (12,7 X
10 °~14.7 X 10 %, JF#ik 30 X 10 ) ik (3K 4
H2016), DL g KR AT RE SR XN Al Ak A i
LRI o 1 NS I i R A e 1 T N O ol = 5 0=
JZ2 (LT P8 5o 32D JFE B8 R 3 55 A AR s ot /)
Jo A AR A 5 B AR 55 L 5 3 2 I ) B DA
A TR BN A K- ) AR AAE T A (] X 6 T
TE B R Rl A R AS R 00 06 2, 20115 2 58 4%,
2018),

LEa WEE R WY % XY ] o e T AR T IR R
— BB RT HWZE, U ZREEA55K30 )
S A K TT 18 e K A B R AT i R B S AL
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S HARE 2 R) A2 A AU T R AT . (E AR U Y R,
DURMBEN MR TR LR FEE . C R TEZ M
A S O I EE Y A B X e (P A
2013 BRI SE5E,2013) . PRI, 244G TR0 <A AR
W JFEPEARIE B W 22 2 H 2 BT 328 i
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6 4t

i X UL T 2 48 A A 4
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NG F LA B IR AR, ZTR #8680k 2500 ~52% . &
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S B S VR TR I R

(2) JFAERD A B 0 ) B N 52 A (6600~
93%) s LR MR A (5% ~34%0) , il F sk e &
SR P U S 4.91X10 ° L Al IR
BB A WL 2B A AER 5 2 8 4 504 K
0.08% .0. 03 % F1 16. 25 mV, {3 B &0 {4 & 4l fig J1
A5 557+ T 249 il RS DT T 0 2 e AR

(3) BT & BLA Bl Ak 32 27 e b B
0 S Akl PR 1 Kt b R e, LA R R L A 7 I
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