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Abstract: The Shuiyindong deposit is the largest concealed Carlin-type gold deposit ever discovered in
southwestern Guizhou. The discovery of the Shuiyindong deposit indicates a huge potential of deep concealed
Carlin-type orebody, and also presents a severe challenge to exploration methods for concealed orebodies in
southwestern Guizhou. To investigate the exploration methods for concealed ores, the authors collected rocks and
calcite veins in drill holes from a representative section, and soil along surficial fractures/faults in the
Shuiyindong mining area. The values of Au, As, Sh, Hg, Tl and U for the rocks, the values of As, Sb, Tl and U for
the soil, and the compositions of C-O isotopes and rare earth elements for the calcites were analyzed. Rocks along
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anticline axis, unconformity between middle-upper Permian and reverse faults display elevated values of Au and

other ore-forming elements. Rocks with high U concentration also occur along the unconformity and reverse

faults, but not occur along the anticline axis, which may record another U-bearing hydrothermal event. Calcites
with low 62C (<—2.3%0), high 60 (>22.1%0), and high concentrations of middle rare earth elements
(AMREE>1.89) mainly appear along the anticline axis and reverse faults. There are high corresponding relations
of ore-forming elements geochemical anomalies between deep concealed orebodies and soil. The anticline axis

and reverse faults possibly acted as the upwelling channel for deep ore-forming information. Fillings in surficial

fractures/faults and soil around surficial fractures/faults may contain significant mineralization information and
have the potential to be a vital tool for identifying drilling targets.
Key words: Carlin-type gold deposit; Shuiyindong; southwestern Guizhou; tectono-geochemistry; concealed ore deposit

4 ¥ b R Ak, ¥ (tectono-geochemistry) J& — [ 4
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SYEORVE S, 53— IR AR 1 AR RN 5 A KK
T Bl SR PR B S B 1A AL I, A
T A R R HL T FELE J04RE R 1) 70 38 R b 2% S
RIS 33t 3t 2R A 2 2 AT 308 (A R T, 1981, I ILBESE,
1999)., JEFH s Bk b F PSS, RE2EE L
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Fig. 1 Geological map of the Huijiabao gold orefield
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Fig. 2 Geological map of the Bojitian block at the Shuiyindong gold deposit
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ERMBRD, W Hh R W R A 84 1 ik b+
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100 4. B _ERME —E T KR (Tan et al.,
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LIRESL (] 3), LATERREFIKT 20 3t o Bevfls, SR REBE
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SHtiEEIE, WXy 0L Tan et al.(2015a), J5
AT B LT R & f C-O [al v 2 AR 43 90K P Ha,
SRR A 45 88 T AU RN MAT 253 278 [l & B
A, 7 PR B R AR 25 0 58 T I S8 i, R
PEDL Tan et al.(2015b, 2017). 23 b7 AAE 25 B 5 ER
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Fig. 3 Geological section along A-A’ cross-section at the Shuiyindong gold deposit,
showing the locations of the rock and calcite samples
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Table 1 Statistical table of elements and C-O isotope geochemical data in soil, rocks and calcites at the Shuiyindong gold deposit

By} LR B B/ME Lkt BARME PME bR BARK
5%  15%  25%  50%  75%  85%  95%

As ng/g 123 136 164 240 539 210 306 451 689 129 154 1.19
Hi Sh nglg 082 129 193 227 371 7.82 168 291  39.7 7.77 9.13 1.18
+i Tl ng/lg 021 026 033 038 052 089 135 203 295 0.75 0.56 0.75
U nglg 279 322 377 425 570 816 88 125 150 6.49 2.87 0.44
As ng/ly 010 1.85 91 189 90.3 781 1533 2999 11950 656 1228 1.87
A Sh ng/lg 007 018 034 054 222 109 234 475 746 16.8 70.7 4.21
e Tl ng/g 001 004 010 016 066 1.74 271 578 213 2.23 11.8 5.30
g U ng/g 032 072 1.05 144 222 295 343 469 417 2.49 2.56 1.03
Au ug/g 0,005 0.005 0.005 0.005 0008 0107 0.381 435 421  0.748 3.09 4.13
Hg uglg 002 009 021 037 132 851 198 670 294 133 33.4 2.51
A-A oBc %0 -9.3 -79 54 -47 -23 05 0.0 1.1 21 -2.7 2.75 1.02
#5180 %o 9.4 10.8 133 143 198 221 228 238 241 18.3 4.33 0.24
Jif# AMREE 1 049 058 077 104 189 343 393 599 211 2.79 3.45 1.24
f MCL 1 6.4 190 366 415 641 89.8 110 145 255 73.1 46.0 0.63

1 AMREE=(Smy+Euyn+Gdy+Tby)x2/(Lay+Cen+Pry+Ndy+Ery+Tmy+Yby+Luy); MCL=§"0+10xAMREE-10x4%C,

3 R
3.1 GITHSE

JiA FEA IR ZE RIS SO 1, kRt
RS FLA AT AT, LAE 80 50% A 5L, A
A As. Sb Fl TI7E A 3 (i %k 50%L T A9 5 2 ok
MR T Y, AHCAE 50% DL F 0Bk i T 4
B, HUTEAEESEXERMERX, HHEU S
BRI KT A A, A As(1.87). Sh(4.21).
TI(5.3). Au(4.13)F1 Hg(2.51) )28tk R B4k, H
TRy As(1.19). Sb(1.18)F TI(0.75)HY 25 fk 2 %k
BN, U RNE RIS AR 3P A R
A, 439100 1.03 1 0.44, +IEFIEA As. Sb.
TIAI U SR & BOGECZ 5, A B 22 B A e RE
HAUNE A 22 k(32 2., %6 3). FHRIERIL N As,
Sb #1 TI 7 - 3EFA A P BoR B VI ARG, 225
PEFRI K U eSS AT S As. Sb Hil TI AEA B B AH
Xk, (B1E 3R 5 As. Sb A1 TI B R AT E

Ji A7 0°C {EAY LRl H—9.3%0~2.1%0, {H 85%
)5 A7 B 08C H/INT 0.0%0( 1 43137 %k 85% 1411 Ky
0.0%0), FIMH J—2.7%0. Ffftfi 6'°0 {HATEF N
9.4%0~24.1%0, F-HI{H Ky 18.3%o. i 02 BRKLRS A1
(Sun and McDonough, 1989)Fr#ifb i, #IFH i+
JCER GER-EH oo R BE M LB THE T A4
+ &% Z5(AMREE), AMREE Ryl b 0.49~21.1,
AMREEER T 1B s 1 & 48, £ 75%I1 77 fiff1
HA R L EERE(E 3080 25%(E0 1.04), H
SE-H4{E % 2.79, Tan et al.(2017)BF 55 B85 Au lH™
VB DM G 7 fif A LA IR 01°C L5 6"°0 Firh
+ B R MR RRAE, SRR A oPC . 60 M

AMREE X = ANHIBRLES A G I — 15— S
%, BN LA EE (MCL), MCL = 6'®0+10xAMREE-
10x6"C, Ry T X “ASHEA M F B, ¥
AMREE #i1 6"3C Fi43%I3€ L)L 10 F1-10., )7 fi#f7 MCL
A/ ME A 6.4, e KAE R 255, K 73.1, 48
L R EAL R 0.63,

=B BR AL B A 0 2 R B, LA
4 2K 6, #HA Au, As, Sb, Hg. Tl il U L& Hb
BRAS: BT R BOR T X B 2 0 o A R e, JF H
KRBT LA 55 3~4 P UE(&l 4), 148 As. T, Sb #l
U JC R BRI 2% H iy R FIAE R 17 Xt B 2 i X4 A

#£2 KIREEW AR Au. As. Hg. Sb. TI. UTtE

HXREIERE
Table 2 Correlation coefficient matrix of Au, As, Hg, Sb,
TI, and U in rocks at the Shuiyindong gold deposit

JTLER Au As Hg Sb Tl u

Au 1

As 0.70 1

Hg 0.67 0.84 1

Sh 0.70 0.84 0.87 1

Tl 0.57 0.78 0.82 0.81 1

U 0.06 0.27 0.31 0.28 0.43 1
#*3 KIPEEHW LEAs, Sby TI, ULH

HEXRBER
Table 3 Correlation coefficient matrix of As, Sb, Tl, and U
in soil at the Shuiyindong gold deposit

TLE As Sh Tl u
As 1
Sb 0.83 1
Tl 0.70 0.77 1
u 0.70 0.60 0.73 1
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Sy ARTE AR AR, (R R R, FE5
i F F105 W2 4 B, HAE 434 F F105 5 F109
Wr)Z S ICAR BT, S5 4MER] 7 () NE £ F109 )24k,
B E—Ab TI 5% . U R SH TR F105 K12 g
WA, SR R ) DU BT A AR, AERIIE NE
f F109 WrZAbA — b T Wk A 34 0 i, BoRZ
F109 Wr)Z 4=l .

4 KERAEH EA Au(a), As(b). Sb(c). Hg(d). Tl(e). UL EMIKLFEEFE
Fig. 4 Histogram of Au (a), As (b), Sb (c), Hg (d), Tl (e), and U (f) in rocks at the Shuiyindong gold deposit

5 KIREEH HhFLIE As (). Tl (b). Sb(c).
U d)TRithskbZEHE
Fig. 5 Histogram of As (a), Tl (b), Sb (c), and U (d)
in soil at the Shuiyindong gold deposit

Bl 6 KiREEH FHHRA 6°C (a).6"0 (b). AMREE (c).
MCL ()it ekt F E 5 &
Fig. 6 Histogram of ¢*3C (a), 60 (b), AMREE (c), and
MCL (d) in calcites at the Shuiyindong gold deposit
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IE (] 8f). [l 8f v U 1) 45— J THI AE e VR 4 1l )22 v
W B R i M2 22 R A, (A S I &
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BRI DA S R RS R A, Y BN Au AR
IR — U0 & ERHE
323 FERAMEHBkKE

T A ik C-O [Rl 2 FIAMREE f473 ] 43 A1 4
TiEWLIE 9, 18] 9 Hf 613C /N T —2.3%0 (1 233 51 50%)
B F AT 5 A VAR A A R B — B, BT U A T AR
W 243 A, H. 0%°C {H/NF—4.7(A 0%k 75%)
B 5 e A AN BRAE & 0 AR R D 2 B3 . 53 AME Y
R, BERALICH H)Z P R AR = AT % 0"°C {H
(/INF—2.3%0) 1) J5 fit A1 ik o 6™°0 {H KT 19.8%0(H 43
PEEL 50%) (7 ff A7 K ECRT UK 4r o = A, B b
AT A FL01 W2 00 A, RPN 52
F101 KECFAT(& 9b). 4R 00 {H KT 19.8%0HY

FEARAEYS Au JCEK B8 — B0 48 7] 43 A FRAE
B2 6™0 KT 22.1%0(F 430 % 75%) 1 5 fif 41 K
TR AT SR BB A A 0 A1, [RIREAE TS R pi 34 RS 2.
T HJZ A w60 (HA 7 A 44l . AMREE
AT 1.89(F 43 %L 50%) 1 )7 it fa 54w 2
] 53 A B — 3, 05 5 8 Al 4 A (B 9¢),
HA S8 AR 7 43 41 A B AMREE. B (KT 3.4;
A3 EL T5%) 14 7 A o TE T R B B TE A He
JZ s34 55 AMREE {H KT 1.89 W 5 ff A k. i
Ah, B MCL B 7 i1 (64.1; B -0 %k 50%) 143 A1
RS A AR i 23 18] A e B AR AL (B 9d) o
4 g
4.1 EEZEIHR

FAa U R Au S ] 2 A BEAT X5 SO AR
PE(E 8). JUE U FEF TS AR fAR | W72 F101 Bt LA
K5 R R A ¥ R 5 Au — BN & 4R
fiE, AR Au —FEIT T MM & 4 R A i
FARH U 2B E RS T WS EITRZ—
(Hu et al., 2002; Zhang et al., 2003), {H 2T #AxXf
RIS G5 T AHOCH W) (B k0T ) i JRUAL i T R
TR U IEHE Au A HH DG T &R (Xie et al., 2018),
XFPRERRIY U-Au 23[R0 A FRA0E, A3 PR AT BE 1Y 7
B, —HHE AU AR AR T BB S — Y
U, H i+ Au Al U BBTREDLEIAS [ s B4 A 3
Sy SERREIE, S — O maleeE T —WE U 1k
WiE sy, AT Au S Ve e i A A
WA IR Au, As, Sb., Hg F TI (45K B 5 K (K
4)rh 34 R X B 2 i O A REAE, R3] LA 43
3~4 MU, AT RE AL WA [R] M2 RIS [R] 5 A
AT SEA K, WrlRe S 2 Wk sk b =0 #0R
EIMEHA —ERRR

B 7 KBEEH HEMAT FRRIIE As (@), Sb(b). TI(c)F U (d)Tt EMEHERILFE
Fig. 7 Tectono-geochemical maps of As (a), Sb (b), Tl (c), and U (d) in soil at the Shuiyindong gold deposit
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AN T AR 2 0 ik DAt R 0 B4 V5 e S bk A
S B AR, AR T ARMEE AR R A5 R .
KR VA A 0 I T R A 5 R A KR 4R B B
SAr-CAr B BT BT RS B AR 4 (194.622) Ma(F
TKBLSE, 2009), WEEET HE Au £ kAR AL
FAK Rb-Sr SENFZRAR ISy (142+2) Ma(XI K45,
2006) . ZKH I 40 BB A (R S AR )

Sm-Nd ZEHTER4E S 4 (13443) Ma F1(136+3) Ma (Su et
al., 2009). MAb, A9eRARER R AR e 1 A E b
S HAERY 4351 M (82.946.3) Ma 1(87.6+6.1) Ma (5K
W RHME, 1992), it Tan et al.(2019) %} 7K 4RI 43
DR A T 149 5 A R 3 ok 72 A v 4 7 o ) s
Sm-Nd SERFAIENARE, 124ERE 7371 4(150.242.2) Ma
f1(200.1+8.6) Ma, &/~ K I IR TG sh 0 7= 900

B8 KIEEH A-A’ HIE Au (a). As(b). Sb(c). Hg (d). TI(e)F U ()it R &Pkt &
Fig. 8 Spatial distribution maps of Au (a), As (b), Sb (c), Hg (d), Tl (e), and U (f) along the A-A’ cross section
at the Shuiyindong gold deposit
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E9 KELASH A-AZESRA 6°C (a). 6'%0 (b). AMREE (c)#1 MCL (d)#& Bk 1k 3 [E(Tan et al., 2017)
Fig. 9 Spatial distribution maps of 6°C (a), 620 (b), AMREE (c), and MCL (d) along the A-A’ cross section
at the Shuiyindong gold deposit (Tan et al., 2017)

DL U-Au 25 0] 50 A7 REAE FIAE A 55008 i 7R 7K R
T 40 R BA 22 WUk HORTE 30 i AT Rk S
42 REBBRRT RTEE

IKER Au SO0 R FENTE AV E &1
FRAIE S 7R U A D) 385 ol AR (K 1] | 2 b 225 F 1Y
WA, BPRCH i AHE AR RS AR RS, WY R
RRE MR, EE R RS EIE, ZERE
A FE 2R, Bk FEMZE, WEZE
(B ¥ Bhaty B m B B R B A A R 3IZ F (Tan et
al., 2015a), KRR R A K HZ FAHL)ZE, i
J2 i TR A TR IR ARG i 25 T D R A A
IR W U] A OB R 3, (75 RH 78 1 A
TR TE o BT PRI ST URER R AR IK - O

SRR A B BRI SR L5 T s O R 15

W T R h BT 25 4 & B 1 A 24 B b 1 s
A KZ (A0 F101 A1 F105 Wi2)is i Bk, 15
Pl 8 Hp T b 5 I R R R AL A A P TR —
FEMRY TR B EQRE S, B0 50%~75%:1
BN, 508 B 5 A A 7 BB 4 A A (5 (o BUR i
o, H 4B 0~50%1 P )T B HH (2 25 5%

E 10 KREET RERE=ZRTHERS
BE AT HZE ST (EFETSE, 2017)
Fig. 10 Tectonic geometry of the third unit of the Longtan
Formation and spatial distributions of gold mineralization
at the Shuiyindong gold deposit(TAN et al., 2017)
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