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Fig. 1 Geological sketch map of Yiliu mineral area in Ruyuan, Guangdong Province (base map derived from Ref. [11])
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Fig. 2 Microphotographs of magmatic rock, strata and skarn in Yiliu mineral area (Qtz—Quartz; Pl—Plagioclase; Ms—Muscovite;
Kfs—k-feldspar; Ves—Vesuvianite; Di—Diopside; Grt—Garnet; Sch—Scheelite; Tr—Tremolite; FI—Fluorite; Chl—Chlorite; Cal—
Calcite): (a) Monzonite granite (Yiliu intrusion)(+); (b) Weak skarnized sandstone(+); (c) Skarn with scheelite(+); (d) Skarn

superimposed by late hydrothermal process(+); (e) Fluorite-quartz vein containing scheelite in skarn(—); (f) Skarn with scheelite

superimposed by late hydrothermal process(+)



2612 T EA O8RS

20184F12 A

By AERDE R BT B Ak IR R B IR #h o TR K
BRI RAE O E 2(b)). 17 R A2 SRRk
B HEER (L 2(c)). EETWESEMA. FFilf.
A BING. ASB WA, G40, AP 5
A LB 2(c)F(d)). B X N — R 5 A T4 fik
RIATHRAENTT NW 2. R X R
BONPIS: —FRAEE AR RE, He
B 2 RBIIR RILR AL 2(c)). 73 —FKNS
T AR R, ARk T LA =B
ARMEERESEE, FENA. AT A% 0w
RETRAATR B 2(e)) -l 5 I K525
IR B INE TR UK BT A Sl A S hilAs =
Y, A a8 AR AR LA 2(6).

— 7S IX FESH AR R EIR AT TR R A M — R
NW [ A=A Sk . WRER AT L2
RUIRS IRYLRAA AR A . S AR E WY R A
HHZEBRTEIE, BkAR 98 1~30 cm A&, SSH A
FeRk AR A1 BRI AT IR SR AR 14
0, UEAMEHBUR GUIR BB HD 5. RS
WA LA R B A A A AR R £h 1k, M
W5 B = BEA K A R LS A R B SR
B EBRATCAE

2 HEmREMSHNIR

AW I AR, A NS RCREE T 1R E A
Bt JLA GG Dm B a1 1R B RE R 8 1
=N iE i 2 fF. WA MR KAt i R AL E

WA 3. ERFESE R SRR TR i
ARSI ER T RS A3 AT S DA R 28 W R S ) S 56 =
SERG, HA FE R IR MR B X 40
HHAE(XRF), HTREILT 5%, Wa. wRalE
14435 Ff ME-XRF26d Al ME-XRF06 J77%; & 70
MBI ICP-MS %, Mt RS®EAT 10X10°
(FESFON, RENT 5%; TREENT 10X10°
(RSB, RENT 10%. VEGIR T AR
DLSCHR[13]. B4k, SCHIESIR T 5 R AR
42 A i o 2 AR

3 HEBRUCEHHIE

3.1 FETERHHE

H— A XHNE. RE. —ANadfELfk
REE R E R IR AT E R(LEE DAL, — N0 X
WRATEERE S, 8. BRNERSY WA, H
D EEENENERET Y. — AT X REYT Ca
[ izt KT K+Na, Mg Al Mn ()45, KXt
WA RS B SR w0

W IXA R —7S FILF A AE R TR -
HAMURAE, B4 ML : 1) &iE, SiO,
SEN 74.10%~78.50%. 2)iL45 i, A/KNC fH7E
1.01~1.69 JEE N, 7F A/KNC-A/NK EIf# bR S V%
R X (WL 4(a)), HEmETTEAE A/KKNC=1.1 jE
B P S AT IX d5k . A% 5 1) CIPW ARl 4 H 5 45 1
REHILRIE T, SETE 1%L 5(5.75%~12.76%
(FESE)TEEN). 3)EHWK0)HN 4.36%~6.50%),

- N\ 175°
q, 9. qd; Qs qs Qs
47"’(/4. v 02_54 o YL202-58
YLP02-S1 ( YL202-57 /€ e Sk
J/AA X ] [ J Vi \ Ld
Sk / \ YL202-S4 YL202-S5 YL202-S6 W
YL202-S2 YL202-S9
| Sk | 1 | Hs l 2 3 | “ql | 4 |//\\Il| 5 || 6 ':i 7 |YL2.02-SI| 8

B3 — N R AN REREAER: 1—WR~a; 2—fMa: 3—atbfid: 4—nohk s s—aitath; 6—K

ks T 8RR T

Fig. 3 Sampling position map of sandstone and skarn in Yiliu tungsten deposit: 1—Skarn; 2—Hornstone; 3—Lithology boundary;

4—CQuartz veins and its number; 5—Greisenization; 6—Feldspar vein; 7—Trial trench; 8 —Sampling point and its number
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Table 1 Major element contents, CIPW-normative mineral and predominant lithochemical parameters of sandstone, skarn and
intrusions in Yiliu mineral area

Mass fraction/%
Sample No. Lithology A/NK A/KNC AKI
Si0, TiO, ALO; TFeO MnO MgO CaO Na,0O K,0O P,0s SO; LOI C
YL202-S7 Sandstone 60.81 <0.01 15.68 489 020 026 3.69 019 9.00 034 031 3.11 - - - -
YL202-S1 4752 0.57 1420 546 051 198 185 257 049 0.13 0.05 6.59 - - - -
Th
YL202-S2 ¢ 3134 052 1462 827 045 408 190 0.81 251 0.15 0.15 1606 - - - -
Skarn first
YL202-S3 5729 025 10.19 427 037 086 149 069 196 007 049 532 - - - -
group
YL202-S9 47.14 048 11.73 453 050 1.74 207 073 171 0.11 037 5.08 - - - -
YL202-S4 4792 0.06 132 6.16 049 260 373 <001 0.01 0.02 0.09 4.12 - - - -
Th
YL202-S5 © 4336 042 1188 589 057 130 305 0.02 0.01 0.09 0.04 398 - - - -
Skarn second
YL202-S6 4451 043 1082 452 052 146 297 0.04 0.01 0.10 0.10 472 - - - -
group
YL202-S8 4240 043 1166 720 044 1.00 341 0.01 0.01 0.11 0.05 393 - - - -

YL202-Y2  Monzonite Yiliu 7585 1.03 1232 128 0.04 0.15 09 261 514 0.01 <001 103 623 125 1.07 0.80
YL202-Y3 granite intrusion 7588 1.84 13.16 144 0.03 020 0.84 007 564 0.0l <0.01 1.84 11.62 211 1.69 047

TD603-B1* 7423 0.07 1268 152 005 0.07 0.83 342 503 0.02 - 091 575 1.14 1.01 0.87

TD604-B1* 74.70 0.13 1255 143 008 0.13 096 267 527 001 005 106 644 124 1.06 0.81
Baoshan

TD604-B2* Granite . . 74.10 0.12 1275 136 007 0.12 136 1.63 6.15 001 021 147 884 136 1.08 0.73
intrusion

TD604-B3* 75.00 0.14 1390 1.71 007 0.14 073 0.10 6.50 0.01 041 157 1276 193 1.63 0.52

TD604-B5* 78.50 0.11 991 156 009 011 143 09 436 002 0.15 165 723 157 1.11 0.64

Note: A/NK=n(Al,0;)/n(Na,0+K,0); A/KNC= n(Al,053)/n(Na,0+K,0+Ca0); AKI=n(Na,0+K,0). Sample data for “*” is based on Ref. [12].
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Fig. 4 Diagrams for geochemistry classification of two stages of intrusions in Yiliu mineral area: (a) A/KNC—A/NK diagram (base
map derived from Ref. [15]); (b) TAS diagram (base map derived from Ref. [16]) (Same legend as Fig. 4(a)); (c) Na,O+
K,0-Ca0-Si,0 diagram (Base map derived from Ref. [17]); (d) K,0—-SiO, diagram
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Table 2 Trace element contents of sandstone, skarn and intrusions in Yiliu mineral area

Trace element content/(ug-g ")

Sample No. Lithology

Rb Ba Th U K Ta Nb La Ce Sr Nd P Zr Hf Sm Ti Y Yb Lu
YL202-S7 Sandstone 1215 1020 8.05 7.53 746809 145.0 28.6 2.0 48 1740 2.5 148451 29 56 077 <60 7.0 0.66 0.12
YL202-S1 894 322 1085 199 40660 1.7 224 239 505 299 220 567.61 108 2.8 4.82 3420 20.5 2.00 0.31
YL202-S2 First 543 231 10.10 2.90 20827.7 1.0 12.6 312 58.1 284 238 65493 103 2.7 534 3120 249 223 0.30
Skarn
YL202-S3 group 274 242 527 1245 16263.8 10.6 19.6 268 57.6 219 19.7 30563 55 1.7 4.64 1500 475 745 124
YL202-S9 223 190.0 8.11 436 141894 239 51.0 257 547 179.5 222 480.28 97 2.8 5.08 2880 30.8 3.85 0.66
YL202-S4 1.7 34 134 1.07 830 04 24 120 27.0 70.1 120 8732 33 0.8 231 360 9.0 0.69 0.11
YL202-S5 Second 1.9 1.8 822 198 83.0 1.0 125 219 409 753 150 39296 119 3.1 291 2520 125 1.51 0.22
Skarn
YL202-S6 group 1.0 1.6 819 2.06 83.0 09 115 247 439 656 155 436.62 94 26 291 2580 12.1 1.31 0.20
YL202-S8 2.5 3.1 860 234 830 6.6 13.5 303 556 66.6 209 48028 136 3.6 4.30 2580 188 1.72 0.25
YL202-Y2 Monzonite  Yiliu 751 28.7 47.0 354 42651.1 7.1 248 202 468 224 219 4366 117 65 7.63 6180 100.5 10.15 1.59
YL202-Y3 granite intrusion 991 484 55.6 40.4 46800.0 9.9 31.8 299 69.8 13.0 313 43.66 135 7.6 9.40 11040 103.0 10.85 1.58
TD603-B1* 738 202 48.5 350 417383 104 329 258 60.6 14 287 8732 108 53 876 420 855 10.05 1.51
TD604-B1* 771 30.1 43.1 354 43729.8 7.7 294 233 56.0 23 275 4366 98 5.7 943 780 114.0 13.50 2.02
Baoshan
TD604-B2*  granite . 924 51.3 523 445 510319 7.4 295 27.1 644 18 299 4366 132 64 943 720 99.6 1140 1.72
intrusion
TD604-B3* 1145 383 579 44.0 539362 106 364 268 636 10 295 4366 127 6.7 886 840 889 10.80 1.62
TD604-B5* 687 44.0 41.8 464 361787 5.6 243 205 48.6 20 247 8732 116 74 843 660 127.5 1550 2.26
Note: Sample data for “*” is based on Ref. [12].
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Fig. 5 Primitive mantle-normalized trace element spidergrams of different rocks in Yiliu mineral area
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Table 3 REE contents of sandstone, skarn and intrusions in Yiliu mineral area
REE content/(ng-g ") LREE/ Lay/
Sample No. Lithology XREE LREE HREE SEu 8Ce
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y HREE Yby
YL202-S7 Sandstone 20 48 061 25 0.77 022 0.69 0.13 0.82 0.15 044 0.08 0.66 0.12 7.0 1399 1090 3.09 353 217 092 1.07
YL202-S1 239 50.5 591 22.0 482 0.70 439 0.55 3.45 0.71 2.00 0.30 2.00 0.31 20.5 121.54107.83 13.71 7.87 8.57 047 1.04
YL202-S2 The 312 58.1 6.69 238 534 0.85 537 0.63 3.92 0.81 225 0.33 223 030 249 141.82 12598 1584 7.95 10.04 0.49 0.99
Skarn first
YL202-S3 26.8 57.6 633 19.7 464 083 4.04 0.64 433 095 332 0.75 745 124 47.5 138.62 11590 22.72 5.10 2.58 0.59 1.08
group
YL202-S9 257 54.7 637 222 508 0.89 4.69 0.64 4.05 0.83 2.56 046 3.85 0.66 30.8 132.68 114.94 17.74 648 4.79 0.56 1.05
YL202-S4 120 27.0 324 120 231 0.76 1.80 023 1.42 0.29 0.74 0.11 0.69 0.11 9.0 62.70 5731 539 10.63 12.47 1.14 1.06
YL202-S5 The 219 409 445 150 291 0.68 238 033 2.10 044 131 021 1.51 0.22 12.5 9434 8584 850 10.10 10.40 0.79 1.02
Skarn  second
YL202-S6 24.7 439 460 155 291 076 232 032 198 042 1.15 020 1.31 0.20 12.1 100.27 92.37 7.90 11.69 13.52 0.89 1.01
group
YL202-S8 303 556 599 209 430 1.03 3.94 0.52 3.18 0.61 1.67 025 1.72 025 18.8 130.26 118.12 12.14 9.73 12.64 0.77 1.01
YL202Y2 pponsonite Yilia 202 468 5.69 219 7.63 016 889 156 11.75 2.65 8.57 142 10.15 1.59 100.5 148.96 102.38 46.58 220 143 0.06 1.07
YL202-Y3 granite intrusion 29.9 69.8 839 31.3 9.40 0.21 9.98 1.77 12.70 2.89 9.02 1.55 10.85 1.58 103.0 199.34 149.00 50.34 2.96 1.98 0.07 1.08
TD603-B1* 258 60.6 7.62 28.7 8.76 0.21 9.67 2.01 13.75 2.86 9.04 1.39 10.05 1.51 85.5 181.97 131.69 50.28 2.62 1.84 0.07 1.06
TD604-B1* 233 56.0 7.07 27.5 943 0.17 11.00 2.41 16.45 3.76 11.55 1.95 13.50 2.02 114.0 186.11 123.47 62.64 197 1.24 0.05 1.07
TD604-B2*  Granite Baoshan 27.1 644 8.05 299 943 021 1040 2.21 1440 3.20 9.77 1.59 11.40 1.72 99.6 193.78 139.09 54.69 2.54 1.71 0.06 1.07
intrusion
TD604-B3* 26.8 63.6 7.86 29.5 8.86 0.23 9.64 198 12.90 2.93 9.09 1.57 10.80 1.62 88.9 187.38 136.85 50.53 2.71 1.78 0.08 1.07
TD604-B5* 20.5 48.6 6.14 247 843 0.15 11.55 2.65 19.10 4.27 13.35 2.19 15.50 2.26 127.5179.39 108.52 70.87 1.53 0.95 0.05 1.06
Note: Sample data for “*” is based on Ref. [12].
103 103
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Sandst of skarn of skarn
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Fig. 6 Chondrite-normalized REE distribution patterns of different rocks in Yiliu mineral area
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Abstract: Yiliu deposit is an important tungsten deposit of W-Sn polymetallic deposits in Northern Guangdong. The
lithology of Baoshan and Yiliu intrusion exposed in the mineral area are both adamellite. Two stages of intrusions which
have similar geochemical characteristics: high-SiO,, peraluminous, K-rich and calc-alkaline, belong to differentiated
S-type granite. These intrusions have the same source region which inherits the sediment transition from the
intran-continent orogeny environment to intraplate extensional environment, experiences the partial melting of
sedimentary rocks and early stage igneous rocks, and enriches the ore-forming elements, such as W and Sn, mainly
through the fractional crystallization of magma. The skarn is divided into two groups. The first group of skarn is slightly
depleted in large ion lithophile elements, such as Rb, Sr, Ba, and has the high total REE content, with significant negative
Eu anomaly. The second group of skarn is highly depleted in large ion lithophile elements and has the lower total REE
content, with slightly Eu anomaly. It is believed that the two groups of skarn in the mineral area are the product of the two
hydrothermal activities. The skarn type scheelite was formed by contact metasomatism between Baoshan intrusion and
sandstone of Maozifeng Formation. Yiliu intrusion’s dissolution hydrothermal filling and metasomatism occurring along
the cracks of skarn formed quartz vein type scheelite. The two stages of hydrothermal mineralization events reflect the
nature that Yiliu tungsten deposit is a composite deposit.
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