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Abstract: The Lenghu sandstone—type uranium deposit is the newly discovered industrial deposit in the northern margin of Qaidam
basin. Based on the field geological survey, the ore—bearing rocks in the Dameigou Formation in this area were studied by means of
polarizing microscope and electron probe analysis to further clarify the characteristics of uranium source, petrology and mineralogy
of Lenghu sandstone— hosted uranium deposit. Results show that the ore— bearing rocks in the Dameigou Formation are mainly
(silty) sandy mudstone and thin layer coal and fine— grained quartz greywacke, accompanied with a series of epigenetic alteration
phenomena. The Lower Proterozoic Dakendaban Group and Hercynian granite in the northeastern part of the study area provide
abundant uranium sources for uranium mineralization. The uranium minerals in this deposit are mainly pitchblende and minor
adsorption state of uranium. In general, the pitchblende occurs in irregular granular, stellate, “beadlike, linear” and powdery forms at
the edge of pyrite, in the crack or on the contact between pyrite and calcite. The adsorbed uranium mainly occurs in the carbon chips
and coal lines. The pitchblende deposit is the first exposed and discovered independent uranium mineral in the northern margin of
Qaidam basin, which generally fills the blank of no independent uranium mineral exposed in this area. The presence of calcite in
ore—bearing layer indicates that the uranium mineralization fluid is rich in CO,, H,O etc. volatile and mineralizer. In addition, many
exposed reducing medium (oil and gas, carbon and pyrite, etc.) provides reductant required for REDOX reaction of this type of

deposit, which eventually reduces U*" to U* and results in precipitation of pitchblende.

Key words:sandstone—type uranium deposit; pitchblende; electron probe; northern margin of Qaidam basin; Lenghu area;geological
survey;Qinghai Province
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Fig.1 Geological map of Lenghu area in the northern margin of Qaidam basin (base map after Zhou Xuefeng et al.,2018)
1—Quaternary loose deposits; 2—Quaternary deposit of unknown origin; 3—Paleogene Lulehe Formation; 4—Jurassic Dameigou Formation;

5—Normal fault; 6—Reverse fault; 7—Presumed fault; 8—Industrial uranium ore hole has been constructed
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Fig. 4 Petrographic characteristics of ore—bearing samples of the Lenghu deposit
a—The rocks with sandy cryptocrystalline and microcrystalline structures, and common carbon shavings (Org) are exposed (YK17—01); b—The rocks
are faintly developed with weak directional structure and bedding structure, and chlorite (Chl) and hydromica (Hyd). In addition, there are phyllite
cuttings (Rf), sand quartz (Q) with obvious edge erosion (YK17—01); c—The rocks are well developed with carbonation and obvious kaolinite (Kln)
alteration (YK17-01); d—Hematite (Hem) and pyrite (Py) can be seen under the reflected light;e—Rocks are mainly composed of calcite (Cal), pyrite
(Py) and coal (YK17-03); f—The rocks developed fine sand—like structure, part of the sand quartz edge was corroded into bay and irregular shape,
biotite (Bt) developed fading and darkening obviously, only its fine scale contour was retained, and the rocks developed kaolinite obviously, there
are muscovite(Ms) (YK17-04)
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FEHCT 3 R SRR SR A M (18 5e) o K
S PR s T2 it B R e S8 i o i P 2R
W2, RECEF A , AT RE & AR AT AL o i
PRIt AR DTTE R S as a], 2 A i R i
LAE YA BT S MG = SR

(4) P75 G LA TE A AR ER R 2k
SN S| 7= W w0 e S8 7R O L 8 7R OB N
(18 5d) , Kttty < 1 pum, HIE 28 RIRAAHE A0 b

FR2 GBS MR A BVSE R MR FIRET TSR (%)

Table 2 Results of electron probe analysis of uranium minerals in the northern margin of Qaidam basin (%)

WA PR
YK-1-1 YK-1-2 YK-1-4 YK-3-1 YK-3-2 YK-3-3 YK-3-5 YK-3-6

CaO 7.05 7.32 7.12 2.96 1.86 1.64 1.69 2.68
TiO, - - - - - - - -
U0, 69.92 58.92 65.68 80.63 53.43 73.46 71.46 79.87
ThO, - -
PbO - - - 0.25 - - - 0.12
P.0s 0.15 0.04 0.06 0.28 0.13 0.07 0.08 0.27
Na,O 0.36 0.60 0.63 0.27 0.31 0.28 0.25 0.38
MgO 0.02 0.04 0.05 0.01 0.03 - - 0.01
ALO; 0.42 0.46 0.48 0.34 0.51 0.40 0.45 0.30
SiO, 4.68 4.99 4.32 4.07 5.17 5.39 5.42 4.12
FeO 4.71 4.25 4.85 3.29 13.59 5.43 5.40 3.52
SO, 3.63 4.63 4.60 1.52 17.94 5.41 5.47 1.28
La,Os - 0.05 0.04 0.02 - - 0.03
Ce,0; 0.20 0.23 0.24 - 0.36 0.34 0.31 -
Total 91.14 81.53 88.07 93.62 93.35 92.42 90.53 92.58

TE =" 3R Bt AR TG R s 03X A2 AR 7 DI BT H - A S e, A o TX A —8230 ZL L T4t Il JR ok

15.0 KV, 5% 0 20nA , JEBE A2 K 1 pm,
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TUHET R PR D UL o SEF IR, AT RE A 1
VR a2 5 Al DUHE B 4 25 () 45 [N 38 52 i e
B, I H A PR AT TS, AR 5 B
R o

6 M AT

Sk B % Wb IX e 8 DU LA Z IR )
DR HERRBR AR AR5, BP0 A 2
AL AT ERE B LU AR, FRLA S B i 22 AN
HUI s AR, S 32 048 8 L 0 E ORI T TP iR
PEIEZE, RSO A AN I B A DB THUE )
Froafald. KR SR B R GeA IR G s A
A S, 7350 rhont AUE R N A, Bt AR
FRIBZRIR A e , WA B T —M A DA AR R A
KAMBE =& i KA A IRAER A IERAERN
HKAE ] IR =B i TR AR

BRRAE R 7 IERAL R 2 K B IR S S B
X IX A fe A R (RUAREE ,2013) 0 39k, 148
His DX AU AR B UL AN FEA 1 LL A ISR X A AR
AR, A BB T el FUA R R
RS RV K AE A kA5, Hohik ik
SRR A BN 4.3 107, TP I K AL R A Al A
3.9x10°°, fE i A & B 4.3x107° ~ 20.5% 107, 44
Bl e, AR S A v (R AP AREE 2007 ; 1%
A, 2007) , A5 DX A AR 2 P A 5 2 A
XA s R s BE Bq /i T 12 ~ 40) , RWIJRATENX
1k Rk A2 1R P A T AR AT Y R AR X [
S5 LA I B AR — A AR R 2 T el
DX 22 R UL B AR L1 A & T DX R e R ™ 2
BET 5 BRI

A X T A e b A0 TR 4D R
e R AR SR A . IXNFER—rpik

5 vl ARG Bl i U R
a— T (Pte) S ANHLUPRLAR 4345 T2 8 (Py ) P9 s b— U35 Sl S ASHU) 2 IR AR B S R it T U A T8 k3L G A KT i
(Cal) 5 BB I AR 5 c— 75 B SRR ADTE ot S T BBk S B B T 5T N 5 d— U il 2 AN AU R Btk VR L B iR T
ERR Yy A
Fig.5 Backscatter image of pitchblende in the Lenghu deposit
a—Pitchblende (Ptc) was distributed irregularly in pyrite (Py) crystals; b—Pitchblende is distributed at the edge of pyrite and the contact between

calcite (Cal) and pyrite in the form of irregular stellate or stellate aggregates; c—Pitchblende was filled in pyrite fissure or dissolution pit with
granular allochthonal crystals; d—Pitchblende is irregularly beadlike, linear and starlike in the interior of the main crystalline mineral pyrite
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B RCAAE RN, A E W 0 R S ] B a5 E
S aa N AL DR/ RS AT
Fead B P A IS ST G s 0] . 1M B A R
PRl Z IR e SR AL R R, HLIX ik
TR T /K & B RS0k 3, Hor i X 1 s 3
AT BIRECH nx 10 g/L, PR TER A A
(P2 RAE 255 ) 88 DX b T K Bl 3 A
HFnx107 g/L, BFFE X )2 /Kl B i nx 107 g/L(SEAF
,2007) , RIF AR TE B R S B PR e 1
WAL K FL BR8] 3% 38 1 , 2k ini A bR 9 i
RERML T A RIS B A ARG IX IR E A A A
Pehb i NIE B Tl a1k

T3 HN DA R B TR B R v 28 T i A
FH K A= b As V2 R RS, T DA A4l G & SE DT SR 144
FI A (B304 ,2017,2021) o BF9E X5 2FRHE
R, KN BHZ S ATE s B A —
FI AWML, MFFIK =B mie £ A
A B AL, X ET YT Re s Ak
A CHBEEARE dr A D A Y E RS
TE— 8 WAL F 550 T TR B AR, R O
H i Z R I M ER T4 R 58 (35 304 ,2017) . %
T8 b DRI VR 28 N 1 B A R k™ i 8 S )2
WL VAR S0 AT B TR SR AR, R
B A DTTE & SRR UL T R4S, st i,
BB L SO A R ) B S B X Bt A R A
FH , 4R350 20 h L R B 25 QAo

HliAE B AR A = DU S A R Bl
WE M) JERR S (B @ Y e A s
A BT ) LB A BN S CR R A U R
B W) 3 BB ARAF (43155 ,2005) . il
TEEAL ST A AS (U) LIBR R B R 2% A 4 ok
R 4% & W SRR I 45 B B T8 7
W JEZAE T LA 25 (U JE 2R 003E , T2 s 7 4
W ST A S ST Al (Hu et al., 2008
Jo€l Brugger et al.,2016; Liu et al.,2018; Wu et al.,
2019; RAEHEAE 2019; 8 04 ,2021).,

R HR ¥4 T8 Hb DXl 4 1) SR ARRAE (11 5) mT L
B B Qe ™) oA T 07 i R gk
FW YIRS RSN MY, 5 A R
R 7] B e e R R L R R N R I s W
IR B2 5 P A e X2 (Hu et al., 2008) . 7 fift

AR R EAFAERG S T 0% 53 X Al B R & &
CO, H,O S5 % 4y F AL 3, 2444 i) Ml X 1 34 B
(an X Py e e 7 RN B 45 ) & A U B it A v
[ CO, \HLO S92 43 M AL 7 45 by J b — e A
(R . CO, IR 2 BB TR S B4 2%
B AN MRS 5 HE R o RO Ak 7 3 1 [T

SHEFER IR R G K, SO A
TR GE R TR EE RRAR , 32— 255 RSB R Al e 24 25 7 1Y)
VMR W T R (R4, 2019) . HRP 42—
2o 09 a], A6 Bl AR 22 M OB T RIS 5 e I
AR R T R SR 2T - B R A5, oL
Jr b A RV 1 32 BT R A (4 B4, 2017) , 3
H A A it A A P R R R A RN A
F Rt DU th i J ] S AL A 3 AR T8 B 11, B
AL T IE LT ol e T A s fde ™ B2 At
Ty A RO Y T TE SR T T, R
HHAC 7 Bl AR s i B Al i 5 41— DA 2R s
Y3 (445, 2017; Cheng et al., 2019) .
YA ) Hbu X Ay 2 A 2 BB R 3 AR IR R X (R R
4,2019) , Hum IR 2 & & TR X b k% 45t H
()2 B XN & B 10 W2 B B RIE iGE IR
PESMRCHL HLS. 73 AMIFGE X FE MR 2 tH— 22t
B30 h R e 2 o A T TR AT, e
H 12 2R i, i 2ok A Dl R & Al T 7K
T IR T 1)l 3 SR/ O o R
e [0 3B AR AP N, B A AR 2 AN T A i S
IUOLT" , 4[UOLT* e B iA B AN A, 1 3 v 1)
i DX RS TR A B R TR A o oF Y504 W b DX P
(38 SR SR CHL HLS R 2R 55 A DLk Bt s —
B, [UOL 5 2 B A AR I R g, U #5348 5
U LA - 488 X OTve i .

7 4 ik

(1) ¥ T80 i DX ORI R A5 07 o 41 R E 20N
Chy) b B R R S AL S ib i 3, R
R RN Sae s AN L SR & S SR (e DY
AR PR s BFE DXL AR 22 g ULy on ity PRk 1 ik
SRR B R AT I LT VY 31 B 2 D 100 e TR0k T 2
S b

(2) Ve DX b= Ul A sl ) 2 2 AT
o F, BRIAER 1 ~ 3 pm, 2ORBLUPRCIR |
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AU BRI ek S A A T 2
B 2 5 7 A T R L X P U T
B g 5L 0 X 7 VI B A B B A
MBI X 3 — S TR S R A T
YRR HIBLSCAAE

(3) 45" H I J2 T 7 4 (0 % 4508 T KA
Bl B LB SR 2 B PO SRS L R T 1)
I S 55 6 COs  FLO 54 2 4 BT A1
R 5 A 2 A T A IR Gl —CHL L HLS 2k
s SR AL — B ) TS B 4 A i
AL T 5 R 68 VLA 1 R S 0
U SRR U AT 5 LR

i X T A AT A% R AL P
BB 22 N 3R AL 2 50 B IO B 0
18 ELEFRENHE,

R

T HEIE R T — O FLEIRBA . 2019, T IV I —LR 52 111 i X,
il H BT A R AR T [R].1-148.
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