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Abstract: Dalishu uranium deposit is a carbonate rock type uranium deposit located at the Lukan fault
hanging wall in the southeast limb of Xiongwu anticline. Researches on this uranium deposits are still seldom
reported. Based on the field geological survey and collection of uranium ore samples in trenches and boreholes,
this paper conducted a study on mineralogy, geochemistry, and genesis of the deposit. The study show that
the ore body is controlled by the northeast—trending faults and the secondary Si—Ca structural planes and

closely related to organic matters. The main uranium minerals in the ore are pitchblende and uraninite, and
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the uraninite minerals, which are closely associated with pyrite and “black” organic matters. The trace
elements such as V, Cr, Co, Ni, Cu, Zn, and Mo are enriched in the ore and the wall rocks .The rare
earth element distribution pattern is “right—inclined” with the enrichment of LREE and negative §Eu
anomaly, indicating a certain genetic relationship with the Cambrian black rock series . It believed that the
ore—forming materials maybe come from the Cambrian Niutitang and Laoba formation, the deposit was formed
by deep hydrothermal action which extracted the uranium from the Cambrian basement ore—forming materials
and carried to favorable areas under the orogenic background of Himalayan period.

Keywords: carbonate—type uranium deposit; geochemistry; black rock series; Dalishu uranium deposit;

Xiongwu; southwest Guizhou
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a—Geotectonic location ; hb—Geological sketch map.
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Fig. 1 Geotectonic locationand geological sketch map of the Xiongwu area(modified after reference[ 3])
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Fig. 2 Geological sketch and longitudinal section of the Dalishu uranium deposit
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a~b-Uranium ore bodies, calcite and organic matter are distributed in the fault fracture zone; c—Late calcite interspersed into early

formed uranium ore bodies.
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Fig. 4 Photo of rock outcrops and uranium ore in Dalishu uranium deposit
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a~c—Calcile, uranium minerals and organic matter (transmitted light) filled along fractures in uranium ores; d~f{-Pitchblende,

pyrite and organic matter filled in the fissures of limestone breccia (reflected light) ; g~i-Pyrite, organic matter, calcite, uranium
minerals  (pitchblende, uraninite, secondary uranium minerals) , and sphalerite filled in limestone breccia cracks (scanning
electron microscope backscatter map) .
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Fig. 5 Microscopic characteristics and energy spectrum of uranium ore from Dalishu deposit under microscope
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Table 1 The analysis results of main elements/% in wall rock, clossing ore rock and ore of Dalishu deposit

B bt Si0,  ALO, Fe,0, MgO Ca0 Na0O K,0 MnO, TiO, P,0, LOI  U/10° &I
ZK2401-5 142 073 031 054 5370 0.07 0.09 0.02 0.0 0.03 4293 756 &
ZK2401-6 168 090 073 055 5320 005 0.3 0.02 0.4 003 4254 522
ZK2401-7 1.80  0.81 045 047 5360 008 0.4 002 0.1l 0.04 4252  3.60

7K2401-8 10.20 4.42 2.25 0.80 4450 0.08 046 0.03 0.80 0.16  36.21 28.50 TR A
7K2401-9 8.05 3.20 1.67 0.80 46.90 0.03 0.31 0.03 0.62 0.12 38.21 4.00

7K2401-10 16.30 5.93 3.98 0.92 39.10 0.08 0.75 0.03 1.04 0.17 31.46  321.00 el
7K2401-11 3.17 1.54 5.16 0.70  49.30 0.05 0.23 0.02 0.24 0.06 3948 116.40

7K2401-12 8.70 4.64 5.57 1.40 4250 0.15 059 0.02 0.81 0.15 3543 317.00

7K2401-13 15.50 9.51 5.83 1.24 3440 0.10 092 0.03 1.72 027 29.26  517.00

7K2401-14 23.10 12.10 11.50 0.62 2790 0.09 095 0.03 238 0.36  18.14  306.00

7K2401-15 4180 13.20 10.10 0.71 1430 0.09 1.07 0.02 242 035 1542 28.20 A A
7K2401-16 40.00 13.80 13.60 0.68 13.50 0.10 1.14  0.02 246 036  13.85 23.00

7K2401-17 8.29 5.28 3.24 1.31  43.80 0.00 039 0.04 096 0.16 36.54 7.25




%5 3 1)

PRI IE, 25 . B9 0 g e i DX O B il 5 i o i R A~ e ik B G0 S 533

43 WETEHE

XA X AL ZK2401 7 4 LW LA B A
PEAT R G R B, HEAT T 30 Rl st i o0 & (Li . Be.
Se.V.Cr.Co.Ni.Cu.Zn.Ga.Rb.Sr.Y . Mo.Cd.
In.Sh.Cs.Ba.W .Re.Tl.Pb .Bi . Th U Nd .Ta.Zr
FUHD) 23 87, i T H i i 154 5946 A X
FEAEJEZ (V. Cr.Co.Ni.Cu.Zn . Rb.Sr.Nd.Zr,
Y .Mo.Pb . Th #1 U) #E47 & A 534, 73 B 45
F2PR .

WA S i oo & V. Cr.Co Ni,
Cu.Zn Rb.Sr.Nd.Zr.Y .Mo.Pb.Th fl U %t %
g, HhVERNT59.2X10°~189X
1072 8], V8 K 123.96 X 107°, ik | 3 [l &
1 6.6 1% ; Cr i 4 T 282X 10°~221 X102
6], F B {E o 133.92X 107, 35 | 3 Bl A5 /Y 10
f5;Co AT 1.94X10°~36.8X10° Z |i] ,
S K 15.04 X 107°, 3K EFRFEIA I 114% 5 Cu,
Zn . Rb.Zr.Y Mo .Pb Fl Th % L & & &1k b
P FE A 1Y 6~ 10 4%, 4> SR il v Mo D 38 21 £ 2
LR A PP R FR (138 X107°) .

V.Cr.Co.Ni.Cu.Zn Mo f1 UZE LR EH
AT FGE A L oA X AL DL E T R E R R
A B 2 v S e, o BN A AV
NiFll Mo &7 H 22140 X He 23 7 F 5 IX P4
A I LA SRR JE R R A IR R A
SR AR R A T s R n R
AL UL XN A R B T S S B AR JE R R AR
I A1 ¢ ot U B A AL ) AR A (K 6) | I
78 DN BT ) 5 AT e JE R ISR R A
UMK

SrUCRTEN A AT AT LA v B B 4
RS STEH A T B A& A T 109X
107°~526 X 107° Z [8] , *F- ) {E 4 322.3 X 107°; 7F
Bl & b & A F 458X 107°~796 X 107° 2
], - 4 4H A 600X 107, 32230 A 41 A1 & [ 7+
M 245 . R TE AR G R R R AR
Rl 5 R A2 K =25 R, A7 AR ) Jo 1 52 4 o
44 WHLILEFE

ST R BN (R 3) 0 A 5E Bl
S REE 4 T 31.27X107°~214.85X 107° 2 ] ,

1000. 000
—h— [H] % Enclosing rock
V20 & Near-mineral enclosing rock
100.000 | —e— §4 Orc
—h— ES 752 I 4 BB A5 P8 44 Black mudstone of the Niutitang formation in Qiandong
—¥— BB AL B B I BT 44 Uranium-rich carbonaceous shale of the Laobao formation in Qiandong
10.000 r
70}
w2
& , .
oz T N\
¥ = s — \ ot —
£ oo t "\. “ . A / /‘
S \W v ==_N
Y - ‘\ \ 2 > = NN /
) TN &7 \ /
) W/
0.100 r
O . O 1 0 Il 1 | L | Il Il Il | | Il Il |
v Cr Co Ni Cu Zn Rb Sr Nd Zr Y Th U

Pl 6 ST £1 A B R B AR i DX P 0 3 ARl ik o 3% ke 1 ] O o AR 0 )

Fig. 6 Spider—web diagram of trace elements in uranium ore, host rock and black shale series in east Guizhou (after

reference| 17])



5 A% b BT # 2

https://gwyd.cbpt.cnki.net/portal

4542

534

(T2°0T) W& 0081 L9 OI'€T ot sy 0T61 00'+CI 0881 09'9§ 0€°0L 0€'CE 0TS 09°6L 866 0186 00°1S¢€ €e-11-991¢
(TT0T) T 00°0€8 91'C  0S°¢8 00'+6S 0L’ s¥ 09°¢¢ 06°LT 00°€91 001 00'91¢€ 0528 00°0ST ¥8°6 oLey 00°0%¢C T0-LIN

STL 8¢'¢ €T6 10°L 0641 007011 09°0T 00°92S 0181 06’ 1% 0161 0L€l see 00°1°26 or't6 LT-T0¥TNZ

00°€T 008 0€91 00°8€T 06°6C 00'29C 09'1¥ 007601 0£°0S 00CIT 0’18 0016 08°9¢ 00°L61 00981 91-10¥TNZ

T 0T'8C 0T'8 0001 0S°1T 0t°0¢ 00 1LT 08Tt 00CCl 06°8% 00°¥11 0T L 00°18 00°S¢ 00°02T 00°681 SI-10¥2MZ

00'90¢ €8°L 0011 01°56 0€°6¢ 00'CLT 0’ 1Y 00°0LI 0S°0% 0091¢ 08°S9 0£°68 0Tee 00°12T 00°891 PI-10vTNZ

00°LIS L19 06T 0L0S 0T'€T 00°L0T or'1€ 00°LET 0Tty 00011 01’19 oL 6t 0L 61 00691 00°181 €I-10vTZ

00°LIE ere 0511 01'ce 0ret 0£°96 0EP1 00'99¢ 01°9C 0919 08°1C 06CT o's 0t'L6 0666 TI-10¥TNZ

0911 601 0t'8 0Tl LOS 0t'6¢ L6'S 00'+6€ 086 08'CS oL 09°S1 v6'l 0T'8¢ 0T'6S 11-10¥20Z

o 00°1T¢ €IS 06°SI 0L1T 0502 00°9€1 0L°6T 00°99% 08'S¢ 0t'0¢ 09°6T 09°LE 0TSt 00°0TI 00°€IT 01-10vTNZ

00t 60°¢ cee s 0891 09°SL 08'S¢T 00°T6€ 001 06'9T 08°CI g1 10T 05'¢8 0S°L9 6-10YCZ

2 [ o 05°8C LOE 61°S 8C°9 09Tl 0898 00°LT 00 kY 01T 00°S¢ 0S'81 0091 00°¢ 00'TT1 0918 8-10¥TNZ

09°¢ $$°0 ST L8] ¢ 09°¢l 8¢¢ 0096L 60°S 08'¥1 0601 0S°91 8¢l 0S' 11 091 L=10vTNZ

s $9°0 981 18°¢ e 0891 09°¢ 00°8SY €6y 08°0¢ €6'¥ 0€°91 161 0091 09°6¢ 9-10¥CNZ

1] 9L S0 el ¥9°¢ ST 0zTTl ¥8'C 00°9%S 61°¢ 16°S 66'C 0641 €01 0011 091 S-10vTNZ
Y n UL qd O X 1z PN g au uy, ny N e} 10 A E g

ysodap nySI[E( JO 310 PUE JI0I [[EM 310 SUISO[D *)I0J JS0Y UL [/ SIUIWI[D DB} JO SINSAI SISK[BUE YL, T AqBL

COVEEZWECELERND G ZE LT "ZEHY BMEY ¥



535

3'a

=
=]
N G

0 1 g i 1M DX R R il B i ol BR A S R

MR IE, 4

%5 3 1)

88°0 or'L LLTIT vP0  T8T  SK0  S8T 10T TI'S €60 SLS  €LT  1€9  SL6T LLL T6Y9  T6'TE (AR
(810T) & &1 ks 160 T6°L 00181 LFO  80°C  6¥0  €I'€ €01 6TS S60 98 T8 I¥9  STTE 95°8 LYSL  66'LE LL-11
L9°0 €6 08°0€1 670 881 LTO 681 0L0 €€€  SS0  €9€ 980 vTv  00°€T 959 0L'€S  06'6T 4
(1202) LL 5 TLo $6'6 1€°Z€1 TE0 06’1 LTO P81 ¥9°0  LI'E IS0 €€ S80  €8€ 06T $9'9 0€'sS 0L I
(TTOT)H 7 €9°0 609 TLE01 STO 89T 9T0 TLT €90 96T LbO  TOE  SLO  OYE 088l S6'v 0TIy 07T €e-11-991¢
(TTOT)¥A TLo ze'8 6£°201 LTO  L6'T  LEO  0ST 060 €6€  SLO  €6€  €L0  SI'S  06LI (a4 or'1E  0S'I€ TO-INN
€L0 9L°8 1€901 00 0ST 20 SST SS0  10°€ LSO LTE  S80  16€  09°0T se's 0or'vk  09°0T L1-10%T)Z
08°0 '8 v8EIT  €F0  SI'E €50 €€€ 0T 9T9 L'l S99 L$T  9LL  09TF  OLOI 0998  09°TH 91-10¥2)Z
BT 780 '8 S8vIT  TH0  FI'E 0SS0 €€ SI'T 0€9  8I'T  SL9 96T  86°L  08TH 0801 0698  09'1f SI-10¥TNZ
¥8°0 vI'8 L6'L0T  €¥0  TI'€ 0SS0 8TE  8I'l  9T9  9I'l  T®9 00T TLL OSIy  0€0l  0S€E8  OFOF YI-10vTMZ
1L°0 ov'L Y6'€ST vEO  SST 0F0  €9T €60 66 €60  SSS 9T SI'9  OFIE 1S°L 0809  0¥'8T €1-10¥TNZ
SLO €89 TeEL LTO  TEl  1T0  SET L0 €T 80 €8T  IL0  L6T  OEbI 8¢'€ 0767  OYEl TI-10¥2)Z
6L°0 8I'L 9T’ 1¢ LOO TS0 800 SSO 610 ¥O'T 610  6I'l  TEO ST L6°S 171 0€el 619 11-10¥2)Z
o 89°0 LY'L €8'6v1 1€0  9¢T LSO SST 680  SLY 060  FI'S 0TI 19SS OL'6T SO'L 0079 00°LT 01-10+2M7
$9°0 $6'8 60°8€1 Y0 SLT 8TO  ¥6'l 890  ILE  €L0  ¥SH 001 98F  08°ST 9¢'9 0r'19 08T 6-10vTNZ
1 T LLO STL 608 81'0 61 TT0 9Kl TS0 LLT TS0 vI'E 180  0€E  00°LI 68°€ 0r'se 08¢l 8-10vTN7Z
TLo 659 60°L1 v0'0  TEO SO0 €€0  TI'0  TY0  II'0  L90 910 690  8€€ 8L°0 Ss'9 8T'€ L-10vTM7Z
9L°0 SO'L 61°81 v0'0 €60 SO0 €€0 I1°0 190 TI'0 890 LI'O  TLO  09°€ 780 1L 6v'€ 9-10vTNZ
= €L0 1S°L 10°%1 €00  TT0 €00 €TO 800 SKO 600 IS0 €1I'0  SS0  ¥8°T L9°0 8¥'S 0L'T S-10vTNZ
Ees nyQ A H/AANT A < g qA w, 1 oH £a ql PO ng wg PN 1q C) Lg| £

1s0dap nysi[e( JO 310 PUE YOOI [[EM 310 SUISOP ‘Y04 3S0Y UI | ([/SIUIWIA Y}IBI AL JO SINSAI SISA[BUL Y, € QB

COVEEZWEELTAUD G ZE LT "ZEHY BMEY €3



5 A% b BT # 2

536 https://gwyd.cbpt.cnki.net/portal

4542

S ¥ {H A 137.35X10°°; LREE/HREE 4 T
6.83~8.95 Z[H] , V- ¥ {EH }y 7.9;6Eu 4t T 0.65~
0.84 = [a] , - 1H K 0.75, 2 80 1 1 1B 1) SEu 171
SRR . BlA S REE AT 14.01X 1070~
18.19X 107 Z [}, *F-#4 fH J}y 16.43 X 10™°; LREE/
HREE AT 6.59~7.51 Z [, F-¥{H 4 7.05;8Eu
T 0.72~0.76 Z 6] , - ¥ {4 0.74,8Eu i =%
FAFE I . BRI B A FGE A A S
REE & &t 48 fb A0 X % K B3 & T Bl %5, LREE
AHXF & A SEu AR Ak B R K, B IR EE S T
il o

fl 5 1 S REE B 70 A M e [H 4,

B 585 4 M B B A AR 28 A 3, 1k
BT 0 A R R A A R REE 46 K ol
I3 AT W) K R T LA

X H S R R A R s R B R
g B BT A AR G B A S B R T U
T AR AT S AR U 0 KA A A
T EA 5B ARROER EARMN R EATF
IS A R s R A AL, 2R TR
[ N B i e S G R S i UM =
ALY LR/HR L La/Yb [l 8Eu 7 5 % 4% 4E
(B7). ®HM My LEANmETRS
A B LU E T RE LA SRS

1000 [
C —k— 11 JIEW" [ £ Ore and near-ore enclosing rock —@— il 4 Enclosing rock
L + WA A Wi AL SR 45 & Black mudstone of the Niutitang formation, Qiandong
B WA AR & B UL Bl 5 B Uranium-rich carbonaceous shale of the Laobao formation, Qiandong
— 0 RN T B A R R R A Black carbonaceous mudstone of Qiongzhusi formation in northeastern Yunnan
- &= I ZRERNT S 4L5 Ji BT Carbonaceous shale of Qiongzhusi formation in eastern Sichuan.
100
o I~
E-E_.( -
= L
'8 L
~
og
i
10

1

La Ce Pr Nd Sm Eu Gd

Dy Ho Er Tm Yb Lu

7 BT A BT R M X (R R OTR B oM 2k Chrifefb Bcdia (18 1)

Fig. 7 REE rare pattern of uranium ore and host and black shale series in Sichuan—Yunnan-Guizhou region (after reference

[18])
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