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Abstract

Although there are obvious differences in geochemical behavior for tungsten and copper in magmatic sys-
tems, it is able to find large-scale Cu- and W- mineralization in one ore deposits, and the reasons for this occur-
rence are still under-researched. There are representative porphyry-skarn-stratabound Cu(W) deposits in the Mid-
dle-Lower Yangtze River metallogenic belt (MLYRMB), and the timing of formation of stratabound Cu(W) ore
bodies is not yet precise. In this study, we present mineralography, laser ablation-inductively coupled plasma-
mass spectrometry (LA-ICP-MS) U-Pb dating and element geochemistry of scheelite, which is newly found in the
Wushan Cu-W deposit, located in the Jiurui ore area, a main component of the MLYRMB. Scheelite mineraliza-
tion developed among stratabound, skarn and porphyry types copper orebodies. Zoning pattern from shallow to
deep is mineralization of Cu transit to Cu-W. The scheelite minerals in the three types of ores are similar charac-
terized by filling in the crystal gap of large pyrite grain or distributing in a disseminated form, replaced by chalco-
pyrite, sphalerite, and other minerals, and yielded in degenerate alteration stage. There is also a small amount of
scheelite yielded in quartz sulfide stage in the granite-type ore, which coexists with quartz and pyrite to form fine
veins and cut through granodiorite porphyry. In this timing and geochemistry study to the scheelite of degenerate
alteration stage, scheelite grains form stratabound orebody yield U-Pb ages of (140.6+£1.5) Ma, representative the
timing of Cu-W stratabound ore, and basically consistent with the age of porphyry and skarn-types copper
polymetallic ore bodies obtained by predecessors within the error range. The REE patterns and Sr/Mo ratio of
scheelite in the stratabound orebody are similar to magmatic hydrothermal tungsten deposits. Stratabound mine-
ralized scheelite has obvious lower Mo content than skarn and granite-types, reflecting its more reduced forming
environment, it also has positive Eu anomaly, and high Y/Ho ratio which is similar to wall rock. It is infered that
the magmatic fluid had been enough replaced by the carbonaceous wall rock stratum, leading to apparent changes
in fluid properties, and being more conducive to the deposition of scheelite and pyrite, thus forming pyrite ore
with higher W grade in the stratabound part of Huanglong Formation at the depth of the deposit. This study con-
firms that Cu-W stratabound orebody is an important part of porphyry-skarn metallogenic system. Proposing the
generally zoning pattern of shallow copper and deep tungsten in the Jiurui ore area, can help to W exploration
strategies which should focus on the deep part of known copper ore, especially the coupling of Yanshanian inter-
mediate-acid intrusive rock and carbonaceous carbonate rock, and Carboniferous Huanglong Formation. The U-
Pb isotope dating of scheelite provides a new and reliable evidence for the age of stratabound orebodies in the
MLYRMB.

Keywords: scheelite U-Pb age, stratabound orebody, Wushan deposit, Middle-Lower Yangtze River Metallo-
genic Belt (MLYRMB)
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Fig.1 Simplified geological map of MLYMB (a)and geological map for the Jiurui ore area(b) (modified after Yang et al.,2011)
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Team of Jiangxi Bureau of Geology and Minerals Resources, 2018)
1—Lower Triassic limestone and shale; 2—Upper Permian argillaceous limestone; 3—Maokou Formation limestone; 4—Qixia Formation carbona-
ceous limestone; 5—Huanglong Formation carbonaceous limestone and dolomite; 6—Wutong Group quartz sandstone; 7—Silurian clastic rock;
8—Hornstone; 9—Limonite; 10—Skarn; 11—Cu-W orebody; 12—Cu orebody; 13—Pyrite ore; 14—Lamprophyre; 15—Granodiorite porphyry;
16—~Quartz diorite porphyrite; 17—Fault; 18—0Orebody number; 19—Drill and core sampling location
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Fig. 3 Representative photographs(a~c) and photomicrographs of mineral assemblages(d~i) in the Wushan stratabound
Cu-W orebody
a. Massive copper-tungsten ore; b. Dense disseminated copper-tungsten ore; c. Small mass and disseminated copper-tungsten ore with quartz-pyrite
veins; d. Veined disseminated scheelites aggregation coexisting with chalcopyrite, and chalcopyrite replacing scheelite, under reflected light; e. He-
mieutrically scheelite in the pyrite gap,with sericitization,under transmitted cross-polarized light; f. Cathodoluminescence image shows the structure
of clear oscillatory zones in scheelite; g. Scheelite wrapping broken pyrite, and galena replacing pyrite, under reflected light; h. Backscattered image
shows the homogeneous structure of scheelite,scheelite growing up with a bay shape in the gap between large grained pyrite, corrosion border as chalco-
pyrite replacing pyrite and scheelite; i. Cathodoluminescence image shows the disorderly oscillatory zones and homogeneous structure in one scheelite
Sch—Scheelite; Ccp—Chalcopyrite; Bn—Bornite; Mt—Magnetite; Py—Pyrite; Qtz—Quartz; Gn—Galena
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Fig.4 Representative photographs and photomicrographs of mineral assemblages of skarn-type ores(a~f) and granite-type ores(g~I)
in the Wushan W(Cu)deposit
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a. Garnet skarn Cu-W ore, with quartz-sulfide veins cutting through garnet skarn and early ore-free quartz veins; b. Garnet skarn Cu-W ore, with mas-
sive chalcopyrite being wrapped by gypsum veins; c. Porphyry hypidiomorphic scheelite is beside pyrite, and around with sericite and chloritization,
under transmitted cross-polarized light; d. Scheelite growing up with a bay shape in the gap between large grained pyrite, corrosion border as chalco-
pyrite replacing pyrite and scheelite, under reflected light; e. Backscattered image shows the coexistence of scheelite and chalcopyrite, and being re-
placed by chalcopyrite; f. Cathodoluminescence image shows the structure of weakly oscillatory zones and nuclear edge in scheelite; g. Altered
granodiorite porphyry Cu-W ore, showing a fine vein and star shaped structures; h~i. Scheelite, quartz and pyrite is paragenetic and distributed in
veinlet, quartz is generally chloritized, the ore is metasomatized by sericite, under transmitted cross-polarized light; j. Backscattered image shows the
coexistence of scheelite and pyrite, and being replaced by sphalerite, which being replaced by gelenite subsequently; k. Cathodoluminescence image
shows the homogenous structure in scheelite; I. Cathodoluminescence image shows the structure of nuclear and edge in scheelite
Qtz—Quartz; Grt—Garnet; Sch—Scheelite; Ccp—Chalcopyrite; Py—Pyrite; Anh—Anhydrite; Cal—Calcite; Chl—Chlorite; Ser—Sericite;
Gn—Galena; Sp—Sphalerite

x1 RLUTFKREBTHERER

Table 1 Details of scheelite samples from Wushan deposit

W LA R SRAEA Fres/m TS IR/ EiRe

JER A W3-641 641 m,W-3%5f. 1100 Y A FRD AR FEE T R A R
W2-405 405 m, W-2 %5 5L -720 A R A AT A BRI B R B T R

W RHEA W4-178 178 m, W-4 4l L - 550 TR A AT S R B A TR
W1-596 596 m, W-1 4k fL - 870 TR A AT S T S A TR

Aebd 2l W1-512 512 m, W-1 4L —790  EIEAE R N BRES AYE KA R BT R A

W, FH it o0 28R A 1 47 RRAE R A A7
B 0L 26 LRIE 2b 2¢ . 2d, Ho b W3-641 B i i
PINESE B F T S8 R U-Pb 2 4

1459 5 4 )5 457 LA-ICP-MS 8 2 76 25 38 43 A7
FEAC SR BRI A BR 2 7 58 8, T A R ok
HIRESOlution193nm #E 43O R 1 R G211 Analyt-
ikJena PQMS Elite 1 ICP-MS. %3] i BE o 1142
k130 um, SR A 6 Hz, il #5 6 RE 24 6 J/em?, LA
4l Ji He S #Ao K 5 FH I B i i o8 R AT AR
NIST 610 % i %% (Pearce et al., 1997) . iz i 72
1, ICP-MS 3t 3 4l Jy =R F B 50 o, 2 3 P4 33
SR HEAT 25 1A SR 4E 20 s, Z JE IR R 1
CL P8 M A R B kAT 3 Rk 45 s, 5% 1 5 ol 4
SEE 20 sTHVEIEAE R G0, AR 10 ik 5 A —
41 NIST 610 NIST 612 . BHVO-2G .BCR-2G .BIR-1G
PR B

1S40 U-Ph [F] 43 22 43 A1 £ b 5t R v 52 0 3k
H AR B2 H)F ] LA-ICP-MS 52 1. izt v ot
Fih 2R 48y NWR193nmAr-F {fE 7> TI0G R 45, ICP-
MS & Analytikjena PlasmaQuant MSQ i, & £ 4 4%
BF R . (A5 U-Pb [R 7 2 5 AR R A
#” 4% K Z-Sch02 (in-house standard; ID-TIMS 4F #%
(220.77+0.70) Ma, K % ) MR SMm R 17 A2 3= 5318
MEIE, IR FIHIZR A H R R0 R A0 R (L
A fy BB LA-ICP-MS 4E % 4 (140.3+1.4) Ma~

(144.8+1.5) Ma fif i bk (Li et al., 2023) ) . fa i
JCE & oK H NIST610 M 4 b , “Ca fi N An 3k 4711
B BB 10NN, 43T L ARAE NIST610, Z-
Sch02, WX, HOGFI st # R A AR, i L
AT AU SOK 20 75(0.6 L/min) #1485 (1.05 L/min)
IRGJEH#EAICP-MS Hr, B4R A i W A0 4% K 2 15
SHZS FE 5 F1 40 s AR SR 5 o IO AR EE K
/A 29 pm, F iR ITR R 7 Hz, g 5 % B 4.0 J/cm?,
XT3 A BSCHE 1 2k Ak BHR ] ) ZSkiits FT ICPMS-
DataCal(Liu et al.,2008;2010)5¢ i, X #s S5k &
KAEY T 2 0] UL Li 45 (2023) .

4 IiAgh

4.1 ABTRHETE

R IR 0 R TR i s R Tk 2,
Fiis £ IC R AT EE R T4 3,

FIES 1 A BRORE R A BR A - e /5578 D ] Ba~d
JIrA A Y R IR R R i s
£ AR R S Eu/EwHE 280K, B[ —
iy R AR S8 Eu/Eusy [ AR fb Aok, o 2R
A Eu/Eu*=3.76~4.15, #¥ i 7+ 8 Eu/Eu*=0.43~2.47,
i 5 46 S8 Eu/Eu*=0.12~9.57,, Ce/Ce* [ |
BoNgET, EOR I Ce/Ce*=1.02~1.11, F- 21 4 1.07,
¥ 11 %5 1 Ce/Ce*=0.81~1.30, “F-HJ{Hi 4y 1.08, i 4
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Table 2 Trace element compositions of scheelite in Wushan deposit
_ w(B)/10°°
WAL e
Zn Rb Sr Zr Nb Mo Sh Hf Ta Pb u

W3-641-1 4.96 0 650 0.24 1.63 210 0.87 0.02 0.03 2.65 79.2

JERTAR W3-641-2 185 0 474 0.20 1.60 563 2.40 0 0.02 5.71 80.8
W3-641-3 1.83 0.26 384 0.16 1.64 316 0.39 0.01 0.03 1.03 37.1
W2-405-1 0 0 169 0.01 7.32 5759 0.08 0 0.04 0.43 0.02
W2-405-2 0.30 0.58 161 0.10 3.38 10468 0.02 0 0.01 0.83 0.02
W4-178-1 0.11 0.64 148 0.04 48.3 5664 0 0 0.20 3.05 0.02
W4-178-2 0 0.30 154 0.03 40.0 3859 0 0.01 0.40 3.78 0.03
W4-178-3 0.03 0.17 139 0.05 8.99 9344 0 0.02 0.10 1.16 0.03
W4-178-4 8.26 1.33 134 0.52 25.9 5771 0.12 0.02 0.24 3.11 0.63
W4-178-5 0.37 1.24 138 0.29 21.4 4352 0.01 0.01 0.14 2.98 1.07
W4-178-6 2.46 2.28 256 1.88 14.8 3038 0.11 0.07 0.19 10.8 17.0

WRAR  W4-178-7 1.12 2.63 166 0.62 33.2 5517 0.02 0.02 0.25 5.00 1.69
W4-178-8 0.37 1.80 192 2.13 20.0 3106 0.05 0.07 0.25 7.77 8.02
W4-178-9 0 0 113 0 134 9613 0.11 0.01 0.09 0.75 0.01
W4-178-10 0 0.42 265 0.05 7.16 1509 0 0 0.07 7.57 5.54
W1-596-1 0.39 0.17 138 0.03 3.20 144 0.10 0 0.03 7.55 38.8
W1-596-2 0 0.59 155 0.06 2.39 454 0 0 0.03 8.84 50.4
W1-596-3 0 0.28 84.9 0.63 6.37 322 0 0 0.07 4.34 3.67
W1-596-4 0.31 0.31 65.7 0.01 7.24 459 0.02 0 0.02 2.88 0.31
W1-596-5 0.71 0.09 67.8 0.15 5.74 536 0.03 0 0.02 3.25 0.18
W1-512-1 0.90 0.28 121 0.50 9.37 4102 0 0.04 0.13 1.84 0.18
W1-512-2 0.86 0.39 158 0.06 464 1542 0 0.04 2.35 3.58 0.27

e WI1-512-3  0.27 0 107 0.01 8.86 6216 0 0 0.03 2.17 0.06
W1-512-5 0.59 0.26 91.4 0.02 88.3 3062 0 0 0.13 2.02 0.17
W1-512-6 0 0.26 119 0.01 12.06 6123 0 0.01 0.05 1.63 0.02

I Ce/Ce*=0.73~1.35, F- 14 (i 4 1.15,

F A1 w(Mo) SAREAR 17 2R 14 it 2K T
AR KA A S, Ho 2k (210~563) x
1075, 418 363%x107%; 1£ i< 7+ 74 (1542~6216) x 1076, 4]
{H 4209% 1076 ; i = A U A% {3 [l 45 K, e wil-
596 £ i 4 (144~536) x 1078, H: il k¢ /i A (1509~
10468)x1075, ¥4J{H 5667x106, w(U)5w(Mo) A —
JE R BOAH DG JZ R T 8w (U) R (37.1~
80.8)x10°¢, ¥J{H 65.7x10°5; i¥ | 4 % (0.01~50.4) x
1078, M 7.49 x10°%; fk (] 4 1 (0.02~0.27) x10°¢, 1)
{5 0.14x10°°, w (Nb) LLZ IR 7 (5 8585 s 11K
4 (1.60~1.64) x 1078, - 24 )& 1.62x107°; 1€ i 7+
70 (ND) I 25, 49 (8.86~464) 10, P-4 {f J2 116
1078 1% %5 w (Nb) J [l )2 (2.39~48.3) x 108, *F- 1
{HJ2& 15.8x10°5, ARG IR (A5 w0 (Sr) Wi 5
“h (384~650) x 1076, 14 {# 503x 10°6; 4E i1 £+ %l w0 (Sr)

1 (91.4~158) x 1076, 4 {H 119x 10755 i %5 A 10 (Sr)
4 F(65.7~265) %107, #J{{ 150 x10°5,
42 BBHF R U-PbER

P — A0 & 1 U R 5 A8 B B ) A ik
ISP RL RIS B PR S R A, AR I 9T R R R
W, B 4% 4% 1F (Chew et al., 2014; Reinhardt et al.,
2022) . 3P U-Pb 4 % J2& JH Tera-Wasserburg i# Fl
& (Tera et al., 1972) H A £ 1 01 )3 355 sk iy,
rh i3 I e S e R P A B 5 B e [l A I
Jf th 1soplot 4.15 %k {4 i -t 4F #% {8 (Ludwig,
2012) , U-Pb {H LA W0 A1 26 09 R 38 R 1 1R 25 7F
1o KF-.

AHIF 5T v BT R S R U-Ph [0 2% 808 L3 4,
FHE51 U-Pb [R]3 2 %545 WK1 6., 7F Tera-Wasserburg
TR ] b2z il ) W3-641 F i h TS Y T 28 AR
% 4 (140.6+1.5)Ma(1lc,n=42,MSWD =2.5;16) .
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Fig.5 Chondrite-normalized REE patterns of scheelite classification in different U content ranges from Wushan deposit

(Scheelite data of granodiorite porphyry after Jiang et al., 2008; Dong, 2015)

5 1 &

5.1 R REERS kIR

WL IR ) — - A2 A N S0 T R A
B A A 25 AR (A VAR - AR R e R e 4
Wi oo R T, SR E K N K B B — 80
A AiE (1] 5a~d)

TEA KRBT, 0 i A8 1A ok ok H AR
MRS A, T R AN A B8, K s ik
R SO R B A TR, T AT — ORI T
JE 43 5 B S A AT AR O 7 WL , T L2 -4
W R 1 5 A IR Sr/Mo HAE (Poulin et al.
2018) , 4 £k CanTung # JK ( Laznicka, 2006 ) il 4
B4R (Sun et al., 2019) ; Al iz, 76748 BT BR B v, A
AR T RUA AR A AT DURE B K& 9 Sr oo R 5 850
AT S A B E Y Sr/Mo [ {E (Sciuba et al.,
2019) . W INAH LKA 55 Sr/Mo HE YK

PRI A3 - P AT DX I, T S DX 331 728
PE (B 7).,

ULk, Y 5 Ho i F H far AT ES TR AR AR B, BAT
FARLAY MU ER AR 2247 A, I 7R S — A R 48 A X
R, I Y/Ho He B F RS 78 VST I i ik
M A PR (Bau et al., 1992) . 7EARRBFFEH , B 7 Al
AL B 7 B (45 H 9 Y THo {75 Bl ol 12.3~35.2
(P 8) (¥IME 45 K 22.1.19.4) , 5 Xl 4E 54 TN BE
e R (Y/H0=26.5~30.3 . 1 26.5) 8 M 23k ; J2 R
W R T Y IHo fH (341 58.8) it =y T HAth 28
BRI S R R A B 3 Ll A R i A
H1JZ TP Y /Ho [ (24118 38.4) , v] g2 7K 7 I g 1Y 45
He

A A SRR IR, MoS* I A% Sy Mo 5 i
S5 G UUVE N REFRT (MOS,) , 5 5% B2 &5 B, Mo fi 7]
F UM B e Wo itk A 0, I 0 & S
(CaMoO,) ) F1 88, FE 858" Mo & 1 1 =
(Hsu et al., 1973). X ILAS[RIZEAY 5 5 Mo 75 &4
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Table 4 Results of LA-ICP-MS scheelite U-Pb dating for the stratabound orebody in Wushan deposit
N w(B)/10°0 27pp206p 27pp/2sY 238 /205ppy Lo POPPD PO 205ppy238
B ey opp ey mTh U G 1o G 1o KA 1o T fMa 1o FRMa 1o FMa 1o
W3-641-01 1.01  0.08 009 014 489 0.08510 0.00415 0.27596 0.01385 42.51700 0.50615 0.24 1317.8 945 247.4 11.0 1499 18
W3-641-03 1.32 037 077 014 502 027790 0.01431 1.26945 0.07321 30.18400 0.78353 0.45 3351.2 80.5 8321 328 2101 54
W3-641-05 0.88 0.9 012 007 441 0.10363 0.00381 0.33877 0.01322 42.17600 0.55144 0.34 1690.1 67.8 296.2 100 151.1 20
W3-641-06 1.03 018 034 021 459 0.17800 0.00616 0.64868 0.02353 37.83600 0.415150.30 2634.3 57.5 507.7 145 1682 18
W3-641-08 1.00  0.07 008 012 501 0.07302 0.00235 0.23729 0.00811 42.42700 0.48601 0.34 10145 652 2162 6.7 1502 17
W3-641-09 0.92 0.07 0.06 0.15 48.2 0.07476 0.00284 0.23399 0.00947 44.05300 0.62101 0.34 1062.1 76.4 2135 7.8 1447 20
W3-641-10 0.98 013 021 015 474 0.12723 0.00362 0.42751 0.01313 41.03400 0.47146 0.38 2060.0 50.2 3614 93 1552 18
W3-641-11 074 011 020 008 335 0.15068 0.00437 0.55410 0.01789 37.49500 0.53424 0.44 23537 49.6 447.7 117 169.7 2.4
W3-641-12 1.34 010 009 018 69.6 0.07635 0.00218 0.24191 0.00754 43.51600 0.54916 0.40 11043 57.1 220.0 6.2 1465 18
W3-641-13 071 010 019 011 331 0.15079 0.00524 0.52602 0.01974 39.52600 0.56242 0.38 2354.9 59.4 4292 131 1611 23
W3-641-14 1.07 033 073 018 382 0.35749 0.01930 1.80158 0.13604 27.36000 1.44470 0.70 3739.2 82.1 1046.0 49.3 2314 120
W3-641-15 359 142 319 009 102 0.39278 0.01068 2.23556 0.07757 24.22500 0.52229 0.62 3881.7 41.0 11923 243 2608 55
W3-641-16 1.70 018 026 009 844 0.10893 0.00222 0.35459 0.00821 42.35500 0.46642 0.47 1781.6 37.2 3082 6.2 1504 16
W3-641-17 170 011 009 004 89.0 006766 0.00237 0.21019 0.00774 44.38500 0.51221 0.31 858.2 72.7 1937 65 1436 16
W3-641-18 2.32 1.14 2.68 0.26 51.2 0.50663 0.01538 3.92997 0.18374 17.77500 0.63187 0.76 4260.6 44.7 1619.9 37.8 352.8 12.2
W3-641-19 299 029 036 006 150 0.09767 0.00241 0.31554 0.00843 42.68000 0.43719 0.38 1580.1 46.2 2785 65 1493 15
W3-641-20 1.74 027 048 007 824 0.16462 0.00675 0.56813 0.02461 39.95200 0.55866 0.32 2503.7 69.0 456.8 159 159.4 22
W3-641-21 117  0.09 008 007 604 0.07580 0.00231 0.23903 0.00778 43.72500 0.49710 0.35 1089.8 61.1 217.6 6.4 1458 16
W3-641-23 1.02 012 019 088 509 0.11742 0.00402 0.37852 0.01379 42.77200 0.53053 0.34 1917.3 61.4 3259 102 1490 18
W3-641-25 1.34 027 055 108 589 020091 0.00418 0.74711 0.01762 37.07800 0.41244 0.47 2833.6 339 5665 102 1716 19
W3-641-26 412 037 045 056 213 0.09167 0.00367 0.29299 0.01248 43.14100 0.63278 0.34 1460.6 76.1 . 260.9 9.8 1477 21
W3-641-27 0.99  0.26 056 007 347 028540 0.00929 1.31670 0.04624 29.88600 0.39301 0.38 3392.7 50.7 ' 853.1 203 2122 27
W3-641-28 0.26 0.05 0.10 0.04 11.3  0.19609 0.00883 0.74055 0.03695 36.51000 0.78644 0.43 2793.9 73.7 562.7 216 1742 3.7
W3-641-29 0.35 0.15 0.37 0.04 9.30 0.43409 0.01739 2.71373 0.12995 22.05600 0.57887 0.55 40316 59.8 13322 355 2858 7.3
W3-641-30 086 014 025 046  40.8 0.16589 0.00464 0.58326 0.01818 39.21600 0.53825 0.44 2516.6 47.0 466.6 117 1623 2.2
W3-641-31 029 004 007 004 133 0.14172 0.00696 0.51683 0.02706 37.80700 0.686100.35 22483 84.9 4230 181 1683 3.0
W3-641-32 173 036 073 005 765 0.20654 0.00581 0.76919 0.02307 37.02300 0.38380 0.35 2878.6 457 5793 132 171.8 1.8
W3-641-33 0.23  0.03 009 193 109 0.15208 0.00742 0.53051 0.02777 39.52600 0.74989 0.36 2369.4 832 4321 184 1611 3.0
W3-641-34 032 015 038 148 791 0.49136 0.02410 3.64891 0.25351 18.56700 0.91351 0.71 42155 72.4 1560.3 554 3382 162
W3-641-35 112 021 042 058 477 0.19141 0.00473 0.74479 0.02083 35.43600 0.46461 0.47 27543 40.6 5652 121 179.4 2.3
W3-641-37 1.83 0.36 0.72 0.04 80.0 0.19127 0.01179 0.74292 0.04967 35.49900 0.91992 0.39 2753.1 101.3 564.1 289 179.1 46
W3-641-38 1.02 012 020 003 488 0.12195 0.00318 0.42845 0.01220 39.24600 0.44668 0.40 19850 46.4 3621 87 1622 1.8
W3-641-39 1.62 060 133 007 526 0.37636 0.00625 1.94286 0.04011 26.70900 0.32816 0.59 3817.2 25.1 1096.0 13.8 2369 2.9
W3-641-40 1.22 017 030 028 597 0.14639 0.00432 0.50945 0.01606 39.62000 0.43952 0.35 2304.2 50.7 4181 108 160.7 1.8
W3-641-42 045 004 007 179 234 0.09959 0.00613 0.32133 0.02108 42.73500 0.96793 0.35 1616.4 114.6 2829 162 1491 3.3
W3-641-43 191 012 008 046 104 0.06650 0.00219 0.20895 0.00726 43.87900 0.48134 0.32 8222 68.8 1927 6.1 1453 1.6
W3-641-44 089 011 015 009 468 0.11326 0.00499 0.36479 0.01737 42.80800 0.76967 0.38 1852.4 79.6 3158 129 1489 2.6
W3-641-45 1.92 014 012 029 106 0.06867 0.00343 0.20972 0.01089 45.14700 0.631850.27 888.8 103.2 1933 9.1 1412 2.0
W3-641-46 1.22 018 034 011 546 0.15425 0.00482 0.56383 0.01903 37.72200 0.48379 0.38 2393.6 53.2 4540 124 1687 2.1
W3-641-47 070 010 016 013 344 0.13937 0.00457 0.47600 0.01717 40.37100 0.60304 0.42 2219.4 56.8 3953 11.8 1577 23
W3-641-48 1.48 0.16 0.23 0.21 75.9 0.10768 0.00223 0.34800 0.00798 42.66200 0.41861 0.43 17605 379 3032 6.0 1494 14
W3-641-49 083 009 013 035 414 011101 0.00302 0.36519 0.01070 41.91100 0.45670 0.37 1816.0 49.4 3161 80 1520 1.6

T U 1,
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Fig. 7 Eu/Eu*-Sr/Mo for scheelite of Wushan deposit(base
map after Poulin et al.,2018)

Fig.8 Y/Ho in scheelite and other geologic unit (date of stra-
tum after Dong, 2015)
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