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Abstract: The Xinshuijing U—Th deposit in the Longshoushan metallogenic belt of Gansu Province is a typical alkali metasomatic
U—Th deposit hosted in albitite. The ore— forming processes can be divided into three major mineralization stages, i.e., Na—

metasomatism, U—Th mineralization and post—ore stage. In this paper, the authors systematically analyzed major and trace elements
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in less—altered granite, albitite and ore of the Xinshuijing deposit, and discussed the element transportation using the isocon diagram
proposed by Grant. During the Na—metasomatism stage, Na, Ca, Sc, V, Cr, Co, Ni, U, Th and CO,, H,O were enriched, while large
ion lithophile elements and some of the light rare earth elements were depleted. The ore—forming fluids of the U—Th mineralization
stage were rich in heavy rare earth elements, U, Th, PO, with volatile components (CO,, H,O, F, etc) abundantly escaped.
Combined with former studies, the authors hold that the ore—forming fluid was the mixture between the mantle fluid and meteoric
water. Vapor escape and the oxygen fugacity decrease seem to have been the major mineralization mechanism, which induced co—
precipitation of U—Th minerals and apatite. Th transported in the form of compound phosphate was further precipitated after apatite
formation.

Key words: Longshoushan metallogenic belt; Xinshuijing U—Th deposit; geochemistry; element transportation; ore—forming fluid;
mineralization mechanism
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Fig.1 Tectonic setting (a) and simplified geologic map (b) of the Longshoushan metallogenic belt (modified after reference [31])
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Fig.2 Geological map of the Xinshuijing deposit (a) and cross—section profile of No. 2 exploration line (b)
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Fig. 3 Photographs showing ore fabrics and mineral assemblages of the Xinshuijing deposit.
a—dequartzification of the albitite; b—ore sample with U content of 522x10°; c—typical albitite; d—albite replaced and surrounded plagioclase (upper
left), and minor fine-grained albite intergrown with calcite and chlorite filled in the void formed by quartz (or other minerals) dissolution;
e—chessboard-shaped albite replaced plagioclase and was cut by the late-stage calcite veins; f—biotite was replaced into chlorite, accompanied by
rutile formation and abundant occurrence of rod-like apatite; g—pitchblende surrounding pyrite; h—pitchblende filled in the fractures and cleavage of
chlorite; i—Pitchblende and pyrite filling the fractures of albite
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Table 1 Sample description for major and trace element analyses in the Xinshuijing deposit
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Table 2 Major element content (%) of the albitite, ore and less—altered granite samples in the Xinshuijing deposit

FEf S Si0,  ALO; Fe,05" MgO CaO Na,O K,O MnO TiO, P,0s LOI  FeO'  Fe,05
XSJ2255-1 5706 1701 117 050 777 849 010 009 038 031 695 062 048
XSI2255-2 6396 1890 168 036 097 1005 009 002 008 030 352 112 044
XSI2255-3 5743 1715 115 048 757 845 010 010 031 027 68 061 047
XSI2265-1 6241 1736  6.04 095 128 819 014 003 069 012 263 107 485
XSI2265-2 6310 19.08 251 122 228 944 014 006 047 016 149 060 184
XSI2275-2 6258 1884 280 104 18 918 015 006 028 054 261 108 160
XSI2275-3 6251 1847 221 077 250 908 007 003 020 147 263 079 133
XSJ2285-1 6131 1886 392 163 170 927 021 008 039 015 239 038 172
XSJ2285-2 5856 1739  1.60 224 442 903 008 008 018 027 604 078 073
XSI2285-4 6546 1942 197 084 055 1019 014 003 024 009 103 08 098
XSJ2285-5 6497 1930 212 080 078 1018 013 003 030 011 122 066 139
LS14-1 7316 1396  1.63 036 072 456 438 002 020 005 085 125 024
LS14-4 7433 1387 122 025 035 48 397 003 022 006 075 08 031
LS14-7 7403 1354 111 023 069 479 448 002 018 005 08 087 014
LS14-8 7171 1439 223 055 043 454 462 004 033 009 097 159 046
LS14-9 69.75 1433 244 075 186 502 333 005 033 013 201 158 068
A 7260 1402 173 043 081 475 416 003 025 007 109 122 037
AR 6129 1820 156 108 329 916 013 006 037 019 358 070 100
WA 63.02 1874 112 073 177 944 010 004 019 077 292 1.00 002
1z *FeO RAL 2o BTSSR, Fe,05" A 2Bk 5 ik, T Fe,05 2K 2 FeO JR 3 R i & fit
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Fig.4 Primitive mantle—normalized rare earth element and
other trace element spider diagram of the granite, albitite and
ore of the Xinshuijing deposit. Trace element data of chondrite

and primitive mantle are from reference [39]

1000 F

100

Th/10°

Y i
& 2045

B 2255
A 2265%8

O 227558

X 22851 B¢

1000
uU/10°

10000 100000

K5 BRI RAS [l At Th U 2 &1 (18 P & R
PR KM 18 A . SO A 2k, 35740

AP () AT e 2B R*=0.74, J5 SCEIFHTRD)

Fig.5 Th versus U relations in samples collected from
different levels in the Xinshuijing deposit (The solid line is the

linear fit curve, of which the coefficient of determination

R=0.74)

http://geochina.cgs.gov.cn H1[EHLT, 2016, 43(4)



1401

R LS R Al () BT PR IC R MU S 1 i R

A

Pz

a3 A

° o (\PDXNWS) ANF=NHE ¢ . (NI NET)NOD=2DQ x 7L

<0
001
Peel
L6'6
S8'orl
78051
0S¥
00151
8Tl
9S'11
86t
0s'cT
SO0
80T
r0
000
10
9T0
SL'1
6C°0
i
IS0
8ST
90
89T
S0
LT¢
(4314
6L9
LY'LY
L6'0Y
L1'€TS
¥6°0
S1o
w00
800
€90
eyl
€T101
6S9L
8LTI
0orsl
6L'1
980
0g'l
181
sl
81T
SL'1
e

LSO
160
19°0T
€S°LT
699C
0¥ 8T
YeL
0°L9T
€01
0L Sl
90
0¥'sT
Y10
0T'1€
L0
100
'l
8€°0
L9T
Sv'0
€€T
68°0
YLV
980
0T's
(AN}
9€'9
08’1
06C1
0'8C1
0L9L
0116
!
620
¥0°0
Lo
L1
0T¥T
0991
O'LIT
0€'Ll
05'8¢
e
wl
144
LLT
0061
1404
(3!
S86

LY'0
060
8701
LT
60C1
S9TEl
(4
0cel
LT
or'vl
Is'e
0¥'€T
€00
01'8T
90
000
090
8€0
or'e
(140
081
€90
86'C
90
69'C
LY'0
0g'e
0861l
S6'S
00°LS
or've
0°¢oy
L'l
SLo
€00
€00
8€0
oLLL
ores
oyl
00°sl
0l
L1
19°0
960
€0C
oLsl
€T
85T
LO'E

6L°0
060
0¥91
09
9896
601
8¢
0°L01
190
LO'L
oIyl
01'8T
900
0L'8T
S00
000
¥¥0
00
91
810
680
0€0
671
sTOo
Sl
&o
LL']
(Uagt
9
089
08'8T
0'0by
L1°0
610
100
LO0
LSO
6¢'8
0oLt
€$Sy
ogel
(irant
83'1
8¢l
€9'1
65T
01'8¢
611
L'l
90T

6v°0
¥6°0
86'L1
€el
8°C61
€1'60C
¥v'9
0°LIT
0l
0791
0sT
06'ST
€00
09'81
990
000
L9°0
€0
61C
8€0
S6'1
0L0
or'e
90
e
690
65y
060¢
95’6
0T'S6
06'1S
0°5€9
€01
910
€00
SLo
€50
06l
0€'16
0TIl
0791
05°0T
€T
€L0
L6'0
SS'1
0601
€9°C
80T
T

S0
98°0
6781
9Tl
9191
L8SLI
'S
081
661
0091
oL's
0T'Te
€00
06'€y
9¢°0
100
Se0
670
00T
€€0
79°1
9¢°0
68°C
ISV
00'€
09°0
LS'E
00¥C
¥9'L
08'LL
00°1S
00sL
'l
€ro
200
oLo
190
orct
0vsl
0cIL
06'¥1
0r've
SI'e
10°1
89'1
681
6£'6
8€T
IS4
61°¢

Lo
L6°0
[48Y4
0€7¢Cl
S0'€eT
SESYT
4%}
0080C
el
0L9l
0006
orey
SLo
09'6€
€00
100
86°0
8T0
661
6T0
891
<0
90°¢
<0
l6°¢
SOl
0T's
009¢
ortt
00011
0L'69
00401
L£9°0
600
[
LO0
[y
006l
00'1€1L
¥S'S
0s'CC
0£'0€
¥8'C
88’1
10¢
06'¢
08°0¢
So'e
Iee
86'L

080
960
el
766
79°S6
S0l
oSy
00691
o'l
08¢l
0T°06
0L'ST
1o
0¥'LT
SO0
100
$8°0
90
oLl
0€'0
891
€0
e
wo
394
L9°0
8T
0091
€LY
0Evy
0r'LT
05°68
6¥°0
€00
10°0
(4%
LY'0
0L91
00111
96'S
00°L1
0T8T
YT
YTl
L6'T
8I'¢
0L'LT
9T
L0T
L69

90
$6°0
€91
°wce
$96
0S°8C1
IL'S
00°LTT
¥6°0
gLl
059
00Th1
600
0L'0T
00
00
Lo
65T
0S'11
671
909
4!
Iv'e
Lo
€6'C
650
¥8'C
0g'Ll
S0'S
0S¥y
0T9T
0L'e8
6£°0
00
00
oro
08°0
00'8¥
00TIT
9¢'C
0s'Ll
0S'ST
Lvy'e
L€
L'
1284
009%1
Is°¢
9Ll
€0L

€90
L6°0
S¥Sl
9T¥1
€8L1
€5°T61
elrs
00'1¢C
Se'l
ov'1T
00'9sC
or'Le
oro
08'1¢
00
100
¥8°0
9¢'0
€ee
1€0
€6'1
€90
6L°¢
090
ey
w60
LSy
0L'6T
68'8
00¥8
0T0s
00CL1
¥9°0
€10
SO0
900
060
0L'1T
00'8€1
6¢'8
0s6l
0S'Ly
SL'E
¥9'¢€
889
69%
0g'6y
0L9
£ee
06Tl

€50
001
LY'0
9981
7991
L871S€E
1404
00651
w0l
0eCl
00°LC1E
00°6L1
900
00°181
€00
SO0
$6°0
0s°01
0L°€9
0801
0$Cs
0L01
09'6C
LI'T
899
LO'1
oL's
09°0¢
S9'8
Ov'LL
08’1y
00°0L1
9T
oLro
€00
4%
68'¢
00Cee
00°¢8C
8SY
0T6l
0¥'LT
[41%3
394
8¢'C
(344
0£'68
8T
ol'y
06¢1

090
660
Sl
¥L6€
oIl
63671
LLL
00'9%C
0'€
0s6l
00°€I8L
0€'8Y
900
00°LET
00
w00
L80
LET
067Cl
€Sl
L
10T
w08
L60
wy
6L°0
06'€
orle
oL'S
060
0L'LT
007Cs1
e
900
€00
€10
78’1
0€vL
00681
9¢'8
0T81
06'8¢
9¢C
18°C
187
1ee
o¥'6¢
80°€
88°C
0S¥l

$9°0
960
¥9'C
SYIT
L99
0188
€8
00'8%¢
190
9
00°L0¢
08'v¥
€00
0S°'LS
00
00
L80
960
w's
LLO
Sy
L0'1
891
90
8T'¢
ISY]
61'¢
oLel
IS¢
0¥'6T
0£91
00°LS1T
€60
oLo
00
oro
Tl
0r'se
00°0¢1
¥8'C
00°sl
08°0T
6L'C
10C
6L'¢
80'¢
08'8C
9L'e
or'1
(43

w0
1ol
LY'T
1691
9¥LT
0S'16T
169
009LT
10°¢
0€0¢
0891
0T08
Lo
00'6T
L00
100
€L0
Sto
0Te
6€0
9¢T
9L'0
oLy
LLO
68%
LO'L
w09
08¢y
0sel
00°I¢l
0T6L
0¥'89
L8°0
w00
w00
SLo
L6'0
08T
00°sv1
0€'L
0L'TT
0scy
0L'¢
LL'E
65y
L9
0801
wy
9’1
sT'8

9L'0
$6°0
¥6'1
€581
€L
£8°C6
619
00°€€T
60T
0¥'€T
00Tcs
0s'cy
010
0€9¢
€00
100
ort
(48!
8L'S
€L°0
(4523
¥8°0
vLe
¥r0
LET
0s°0
1€C
0sClL
65°¢€
0l've
0¢'1T
00Crl
1€°0
900
SO0
€00
080
08'6C
000T€
1€
or'sl
0861
S84
9IS
09°¢C
[40a4
0891
€0'S
9Tl
LL'L

[t}
$6°0
L6'1
€8¢
zsel
S9°€ET
959
00TST
001
oL'e6l
00°€8¥¢
08°9L
90
00°€LE
600
w00
L6l
or'l
0601
wil
0¢'L
€Ll
(4}
9Tl
06'S
96’1l
96’8
08t
0STl
05°68
0S°LE
00981
659
L0
€00
600
Sv'8
098¢
00191
1S°L
0961
0g'ey
[
0071
0s'11
0$'8C
0r'cs
o111
1€'¢
ov'LE

090
860
SLLT
€T1T
1'eL
(4279
80'L
00°5ST
[1%4
00T
00T81
ov'sy
LO0
0€'€T
Y00
000
89°0
o'l
6¢°L
780
ory
860
8L¢
LSO
e
90
1§°C
ogel
99°¢
00°¢e
00°0T
00'9¢1
IS4
LOO
€00
L0
190
0£€e
00'89¢
6T
091
0T0T
LL'E
€0'S
S8l
96'¢
0T'Ly
(443
€Ll
SL'S

5N
%200
N(QA/eT)
I3YH
AT
EER Y
Bit|
14
vl
aN
n
L
1gq
ad
IL
N
M
ny
qA
wy,
g
o
Aa
qL
PO
nyg
wg
PN
1d
ch)
v
vg
SO
qas
uj
PO
oW
A
IS
Q
eD
uz
e}
IN
e}
o)

1

7

Wk 6-vIST 8-VIST L-¥IST v-¥IST [-7IST S-S8TTISX +-S8TTISX T-S8TTISX [-S8TTASX €-SLTTISX T-SLTTISX T-S9TTUISX [-S9TTISX €-SSTTISX T-SSTTISX 1-SSTTUSX  H Mr &

nsodap Surlinysury ay) ul 9)1ue.Is3 patd)[e—ssa| pue 1o ‘ANIQLE Jo (, () JUU0I JUIWI[I IdL.1) Puk Y)Ied dIey ¢ d[qeL

CONESELEMY TURERZENT T 0 Z TR LN €

.cgs.gov.cn "FE ML, 2016, 43(4)

na.

://geoch

http



1402 i 5] b J 20164F

KAISL,O; + Na'= NaAISi,05 + K’ BRIy o SR, FRIA O RS A R A ) AR
AT (B AT) W HERE”VE ), SRRV O 5 23 T B 4 B 7,
CaAlLSi,O; + 2Na’ + 4Si0, = 2NaAlSi:0; + Ca® + O, T L R R i FEE AT T TV S T 1 I otk
2(12%1\21)) AlSi;0,(OH), + 4H(!E+W JitiizMg Fe);AlSi fgg)) AR(E ).

FOAIS0W(OH); = Fe)AISLO (O, H1 1€l 6—a, ¢ AT 1, FAZC AR/ i R v, Mg,

=) B e TR Mn TR R ST A
+ (Mg, Fe)" +2K" +3Si0, S (3) ;‘? e L Uf e “iE : .
1510, 4 Na' 4 Al 4 O, - NaAlSiO, fpiay  AEHH, T Na, Ca Rl & 53 (HO . CO4F) M R Ak
) KA A, 35BS AR A A FH A A A o B A

Eu U I A, A SR T s RHRA RO AU HERE T LA R AR T 2D

10 — > 10 N
. a iy Al L ? . b Al
8 8
A
7 7
g ) Niuld
. 6 Si 6 s
S s S '
=
$ 5 T S
# 4 = 4
O Lo1
ca O B
3 z A x10 3 A oTor A x10
O x1 ; O «x1
2 ° 2 4 Oca :
: x1/2 i Fe o R i i
O x1/10 K. OMg ©0 xi/10
0 oK T . OM.n N T T
3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
A1 % WARE | %
20 i} 20
u Ga Ce;
18 < AL @ O-Bar 18 d a
16 - 16 v Gy
14 14
i e sul2 a0
i}f( 10 1210 Tl
gﬂ sro, Opr
8 8 R
b Cu \'4 ﬁ 4
A NiOsmD .
C x100 6 hidio GO 0% * x10
<O %500 @5 e A x100
0O x1000 0 x1000
ABa O 10000 O x10000
CIRb
T T T
8 10 12 14 16 18 20 6 8 10 12 14 16 18 20
BE 1% WAE 1 %

Ko fhae Az Fah e s 1 i R oo 3R AL S IR
a— PSS AR E AR JFUE 1 T i O R R K (T AT R BUEZON TEoC R i A I S Bk, A T2k EIfoC R e i e i 8
B, TRRUBE TIPS | LN R BT NS AR T 1A B 28, I IETTR]); b—fl™ 7 RHX A e 1 e e R AR SR A e— s
TR SRR S R - R TR 7B S 8] d— Sl A AR I R 5 A - R e R AR S A
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