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Abstract: The Shuiyindong deposit is the largest, concealed, strata-bound Carlin-type gold deposit in the
Yunnan-Guizhou- Guangxi region in southwestern China. In this paper, calcites located in five different spatial positions
(e.g. fissures of ores, wall rocks, fault zones, altered structural zone of the unconformity between Middle and Upper
Permian strata at the Shuiyindong gold deposit, and fissures of surficial unmineralized rocks far away from the
Shuiyindong deposit) were collected to analyze their contents of race earth elements (REE), As, Sb, TI, and Y, in order to
reveal the geochemical information of ore-forming fluids, and to explore applicable geochemical indicators of clacites for

prospecting concealed gold ore bodies in the Dian-Qian-Gui area. Calcites associated with gold mineralization in
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fissures/fractures of ore bodies have obviously MREE-enriched distribution patterns with positive Eu anomalies
(0Eu=1.01-1.51), indicating that the ore-forming fluid could be a relatively MREE enriched and Eu superabundant
reductive fluid. The REE patterns and Eu anomalies (6Eu=0.60~1.58) of the calcites from other four spatial positions are
complex and diverse, showing multi-source, multi-phase, and complexity of those calcites. There is no obvious difference
among contents of As, Sb, and Tl of calcites from different spatial locations. It is hard to identify if there is relationship
between the gold mineralization and the contents of ore-related elements (such as As, Sb, Tl, etc.) of calcites. In the
AMREE-6Eu and Y/Ho-La/Ho diagrams, the calcites in fissures of ores can be distinguished from the calcites occurred in
other spatial positions. Thus, these two diagrams can be used to discriminate if the calcites are related to the gold
mineralization. It is believed that after the gold precipitation from the ore-forming fluid , the evolved fluid could further
continuously migrate along various faults and micro-cracks to the relatively shallow level, and even to the surface of the
crust. Therefore, REE characteristics of calcites can be used as a new indicator for prospecting concealed Carlin-type gold
deposits in the Yunnan-Guizhou-Guangxi region, southwestern China.

Keywords: Shuiyindong; Carlin-type gold deposit; Calcite; Race earth elements
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Fig. 1. Geological map for the Huijiabao gold orefield.
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Fig. 3. Photographs for hand specimens or field outcrops for calcites.

REE 73 7 7E A [ B} 27 B b 35k A 2 58 B PR B 3R A4, 252 [ 5% B e S0 & 58 B, X 200 H B KA i 50
mg THARENINERZEIEE S, I 1 mLHF, {EBEAWR EZET, B 1 mL HF 1 0.5 mL HNO;,
i TR, USRS T 200 °Corfif 48 h, HUHAANE, THEAMR EZAZIET, A 1 mL HNO;
HEERHET . BJEIMA 2 mLHNO; Al 5ml /K, B BT EE T, T 130 CCHE MR 4 h F
i, AAEI 500 ng Rh WFRAEWR, #8250 mL 208 9, {§ 1 Perkin—Elmer SCIEX ELAN 6000
ICP-MS 5, B& 74k REE 4b, &ML As. Sby TI. Y &5 o . BRI RN Qi &2,
IHREELT 10%, KT 5%.

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



farey
=F.

EXE] RE R, SN KR R R 00 PR 5 A - T R ERAL S A5 4R 8 L 689

3 I3 M
KRR 209 PR B B VR K S IR0 A 47 ) REE 7 JUHS% REE ZHULER 2, BB 427
FREEACELA BRI 4.

R TR E RAE R

Table 1. The sampling locations and characteristics of calcites

5 AL E FEIR i Bietiiley
5804 ZK23908, IR 125 Kkk, REBLLH 1 B IR i, HEE Ji A
4013 ZK23940, IR 460 KAk, WFEHN 3 B 2R Hf, KA Ji f#A
51632 ZK23916, IR 480 KAk, AN 3 B JikAR e, Ehe JifBA
be2 JKARR G PR AR P s B LR B 30 AL itk SREN JitRA
bel FZBMHE TR X I R 2 JCIR - BRIk EREN Ji g4
F101 F101 W= mmeats, Hhdkeds kit R4 bR Ffh, e JitRA
$1909 ZK23919, ¥R 270 KAk, F101 Wi/Zmimess o JiktR At JifRE
51914 ZK23919, ¥ 310 Kkk, F101 Wi/Emimes o JikiR A JifRH
1668 ZK23916, I 712 KAk, HiEmAE Ak I Jik R SREN TR
872 ZK23908, ¥ 770 KAk, HiEmAR Ak JiktR S JifRE
572 ZK23905, IR 815 KAk, HyiEmAE Ak ZiEZiSIN Hf, KA JifRE
5984 ZK23909, A 809 KAk, AR Ak JiCHR, - Bk Ffh, e TifRA, e
51955 ZK23919, ¥ 923 Kb, HiEmA Ak I JiktR SREN JifH
$276 ZK23902, I 521 KAk, HAZER W Jik iR SREN JifdA, M\ O #
257 ZK23902, IR 440 K4k, AR+ W Jik iR SREN JifdA, M\ O #
$234 ZK23902, ¥R 373 Khb, W AR+ EIEN SR J5 i
$267 ZK23902, iR 487 Kb, HAZER JiktR SREN JifdA, M\ O #
825 ZK23908, iR 404 KKk, HAZER JiktR SREN JifdA, M\ O #
$830 ZK23908, I 426 K4k, HAZER JikIR SREN JifiA, M\ O #
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Fig. 4. Chondrite-normalized REE patterns for calcites.
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#2 JifRA REE. Y. As. SbFI TIHKEE (wy/10°) RAXSHK
Table 2. REE, Y, As, Sb, and TI1 contents and parameters of calcites

Fh La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb
5804 1.45 1.84 0.418 1.95 0405 0093 0471 008 0472  0.115 0331 0041 0215
$4013 3.49 7.83 0.993 4.10 0793 0181  0.668  0.124 0627 0114 0287 0040  0.191
51632 2.01 3.40 0.555 2.41 0727 0306 0530  0.101 0708  0.136 0369  0.045 0281
bc2 1.66 2.62 0.453 1.90 0375 0084 0375 0060 0411 0078 0220  0.034  0.187
bel 6.75 7.97 1.54 6.34 137 0.411 1.65 0.251 1.49 0316  0.860  0.108  0.545

F101 0.160 0.458 0.053 0.229 0.097 0.027 0.101 0.014 0.070 0.016 0.047 0.005 0.029
s1909 0.471 0.739 0.117 0.454 0.117 0.034 0.204 0.025 0.132 0.023 0.057 0.009 0.034

s1914 1.39 2.97 0.572 2.82 0.901 0.287 0.972 0.151 1.02 0.197 0.530 0.068 0.359
s1668 3.17 2.57 0.629 2.78 0.630 0.154 0.975 0.160 1.11 0.249 0.639 0.089 0.455
s872 1.41 1.72 0.399 1.88 0.421 0.102 0.458 0.082 0.485 0.116 0.318 0.039 0.194

s572 0.548 0.456 0.154 0.996 0.776 0.441 1.83 0.368 2.02 0.396 0.986 0.128 0.745
5984 0.817 0.980 0.269 1.59 0.567 0.348 0.797 0.135 0.719 0.140 0.451 0.053 0.257
s1955 0.731 1.91 0.274 1.40 0.481 0.178 0.437 0.066 0.399 0.072 0.155 0.020 0.126
5276 0.892 1.88 0.330 1.60 0.894 0.572 1.77 0.263 1.76 0314 0.639 0.090 0.480
s257 0.511 2.00 0.439 3.24 2.06 0.794 2.81 0.401 2.44 0.404 0.878 0.112 0.484
5234 0.239 0.838 0.169 1.14 0.609 0.296 1.01 0.148 0.691 0.134 0.253 0.018 0.144

5267 0.254 0.745 0.174 1.50 2.83 1.94 7.02 1.03 5.66 0.792 1.43 0.153 0.773
s825 0.308 1.04 0.244 1.84 1.06 0.570 1.63 0.239 1.27 0.179 0.377 0.036 0.185
5830 0.354 1.43 0.316 2.56 3.85 2.72 7.59 1.26 6.88 1.05 2.16 0.234 1.12
5 Lu Y As Sb Tl XREE Lan/Yby Lan/Smy Gdn/Luy AMREE SEu 5Ce
5804 0.025 8.07 0.443 1.35 0.004 791 4.55 2.25 245 0.75 0.65 0.56
54013 0.030 438 17.3 0.065 0.006 19.5 12.3 2.71 2.89 0.57 0.74 1.00
s1632 0.038 6.68 16.0 0.054 0.002 11.6 4.82 1.74 1.79 0.95 1.44 0.76
bc2 0.030 16.3 16.5 0.194 0.004 8.49 5.98 2.78 1.62 0.58 0.68 0.72
bel 0.070 3.63 16.5 0.209 0.003 29.7 8.35 3.10 3.02 0.71 0.83 0.57
F101 0.005 0.515 0.398 0.706 0.003 1.31 3.72 1.04 2.49 1.18 0.83 1.19
s1909 0.006 1.05 0.472 0.160 0.003 2.42 9.28 2.53 4.53 0.92 0.67 0.74
s1914 0.046 7.50 0.441 0.113 0.001 12.3 2.61 0.97 2.73 1.20 0.93 0.80
s1668 0.074 12.4 3.36 1.40 0.031 13.7 4.70 3.17 1.68 0.73 0.60 0.41
5872 0.030 18.5 19.3 0.258 0.005 7.65 4.90 2.11 1.98 0.79 0.71 0.54
s572 0.101 8.02 0.426 1.44 0.007 9.94 0.50 0.44 232 2.40 1.09 0.37
5984 0.033 7.20 18.3 1.78 0.016 7.16 2.14 0.91 3.10 1.82 1.58 0.50
s1955 0.016 245 0.607 1.05 0.001 6.26 391 0.96 3.52 1.33 1.17 1.03
5276 0.060 10.6 19.4 0.764 0.007 11.5 1.25 0.63 3.71 2.38 1.36 0.83
5257 0.054 14.1 16.8 0.064 0.003 16.6 0.71 0.16 6.62 3.26 1.01 0.94
5234 0.017 5.18 18.4 0.149 0.013 5.71 1.12 0.25 7.72 3.48 1.15 0.96
5267 0.104 28.9 16.8 0.239 0.001 24.4 0.22 0.06 8.65 7.43 1.27 0.82
s825 0.019 6.34 16.3 0.060 0.001 9.00 1.12 0.18 10.9 4.14 1.32 0.86
s830 0.138 36.6 16.8 0.086 0.005 31.7 0.21 0.06 7.05 6.09 1.51 0.95

¥: AMREE =2w(Smy + Euy + Gdy + Tby)/w(Lay + Cex + Pry + Ndy + Ery + Tmy + Yby + Luy).

D KFEERACE F101 Wi ZHma b i 5 fiif, MtocsRasE (SREE) N 1.31~12.3 pg/g
(REFEY, FHED, FH¥IN 534 pg/g; Lay/Yby N 2.61~9.28, F#itEHELZE (AMREE) N 0.92~
1.20, REE FCor B a4, s masmhm ok (MREE) 44 SEu 4 0.67~0.93, ] Eu
SEH G 8Ce N 0.74~1.19, IEELA Ce S,
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2) B KARIA S IR 47, TREE N 8.49~29.7 ug/g, TN 19.1 pglg; Lan/Yby N 5.98~
8.35, AMREE 4 0.58~0.71, REE Bt/ B B4 MR, J& MREE &4E; SEu 4 0.68~0.83, ff
ff) Eu 5% 8Ce N 0.57~0.72, BIEKH1 Ce FH -

3) TCH AR R SR T84, ZREE N 7.910~19.5 pg/g, PN 13 ug/g; Lan/Yby N 4.55~
12.3, AMREE 4 0.57~0.95, REE AL/ BN R AR, JC MREE &%; 8Eu N 0.65~1.44, Bk
A IEHA G Eu 35 8Ce N 0.65~1.00, LR EM7 Ce FH .

4) K AR A R SR ) 5 iR AT, ZREE N 6.26~13.7 pg/g, ¥4 8.9 ng/g: Lay/Yby A 0.50~4.90,
AMREE 4 0.73~2.40, REE FL/r#sUBEA 4%, 1A MREE E4E%¢; SEu N 0.60~1.58, fEIEM
Eu 7% 8Ce N 0.37~1.03, TE N Ce FH .

5) B RS S 3E I 7 AT, SREE N 5.71~31.7 pg/g, “F-¥IM 16.5 pg/g; Lan/Yby N 0.20~1.25,
AMREE *} 2.38~7.43, REE Bi/ AN MREE E4%8; 8Eu N 1.01~1.51, & NIER Eu 7%; 8Ce
4 0.82~0.96, EERFGHIF Ce 7o

4
4.1 A+ REE EENHE

o [ 7 b X ORI PR R BB KB R A K, T L A 5< MREE & #5109 75 i A A2 Ak 3 i
(), BR/KERR S AR50, SN AR &R P SO em P w e se U0 ke, BEs
T HEST T, SmrEEST I ABEE Cu-Pb-Zn 24 BT, WIE RS LB 0 g
PR, B BARI T A 3 B MREE & SRR, R1, J7 A TRURE R REE B2 BT LB 21
4, —HBRIMAR.

B By SN B BT K REE 785% 47 Hh 5 B DU B AR b Ca” IR R AFAE, H. Ca (05
T4 5 MREE 5 T84, FILZERS F MREE f % T B #tfi ik i) Ca' s (H2 X VLR N
US4 G Sl /ERMSHT A4 Bor i MREE &4£0% . SRR % (REE &1
AR B T2 48) 675 fif A REE AL/ a0 A R B 2B, ol 5 B8 BRI 22 25 1F R
75 ARG EE R R .

REE AR T 55 OH . F . COs> . SO . HPO,Z . HCO; 25L& &1, “anitae it
M La 3| Lu @8 int 2. fE8G0 h& S ke tHIK I o % (LREE) st &t E M+ 6% (HREE)
M4 5 Ca™ R AESLYTHE, 1 HREE KB/ B A2 AR R, X aitidh il 7 53070 B 10 75 A AL A 35 42 LREE
iM%t HREE, MM77 @A A% &4 HREE Mi#d LREEFPH. B ARt 28I 7 A Lan/Smy 5UIE

(0.06~0.63), {HJ& Gdn/Luy MXTEE (3.77~10.9). XU BIEH L AERK 00 MR A 200, A
54 REE S M0AE M La B Lu 3B @i i e, REEF REE %AW fa e v 2 5 R IR 5 i
A MREE Z %MW 4 .

H R A AR KB A MREE 8 S48 /K RS A . Boan, 0SB 5 28 R ¥k & Color 14
BRI K AR, WRHE Tyrrell WIH125 [H ¥ Palo Duro Z0Hb i 7K 4 B MREE ‘& & 454ER3Y,
P >% Kupferschiefer £ PRIK T4 FIRb 4 [FRE B MREE & H45ER. BIt, KARIR G0 PR i B I
TRTTREFZ & MREE (1305 A4 8RR T 5 MREE HIMuF A, 15 M MIAA &t s MREE, MEH i
PR AR TGE BT A kK T AR B MREE BIFRE (B da; B Sa).

4.2 J5fR7% REE RHEXS Bl i B~

Tb/La-Tb/Ca (JRFH IR (B 5b) A LUK WIS A T s A s Ak i 200, [ sb Dk gy
AT R0 R SRR AL B RR R RI TR R A 3 AN X o ZKARIR S PR AT B %A R 5 il I B 7 4 7 fit
A BITEAELS oy AR IR f 2 b, BLVE N BB DN 55 OB B IR R A8 Ak o |h /K BRI 40 PR 1) 3
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5y 75 AT B A SRR ) MREE & S5 H4FIE, &% To/La EE TS, 75 54 MREE & 411 7 fif A /£ B 5b
AR, I ANDIR R X o FTRAARAE , ASIRBIEFRR 5 s 18] AL R 75 A 2 35 9 PR s R 7
7‘5%@6
YRR AR R R, R EVER IZE Y/Ho-La/Ho MR AR R AKE AP W 5c T E
H, Tﬂlmﬂumﬁﬁﬁﬁifﬂ~m$%t‘%%ﬁ%ﬁME%ﬁT o HRZERE RN Z F101
W R T A AR TER — /KPR b, BoR 7RISR R Mg —E . iR R iy i a B B
(#11E Bu 5% o RH A Bu 190 Bt RE0EIE KT HE REE KM IE Bu 3% 2L 5 KA A Bl Eu®,
AR Bu S BT . FIR Bu M EEIRR 7 — R R R AT MR R R R
k)7 A1 REE HI3R4H A (MREE &4, 1F Bu 5%, FATI KR SH B AR N % & —Fh
MREE #XI' B4, Fhl'E Eu KL E PR
W7 2 BB R TR 5 iR A 7E Y /Ho-La/Ho BEIfgH S RSB (1) 7 A B AKSF (] S), (HAEE 4b
A 5a HA B RE5K) MREE B4 (AMREE=0.92~1.20) Ffiff] Eu %% (8Eu=0.67~0.93), iXnJ
e 1 B 7 2 A m*%ﬁ%E%HW%w¢mﬁMEEﬁﬂﬁr HR B IR AR AE A B 2T, T
HAGRLIT M EBRHEG, EH MREE M Eu B RECAMFEIAR. Boh, T EET® 14
%Eﬁ&(%ﬁ%ﬁﬁﬁﬁ)ﬂﬁE%Euﬁ%,@TﬂﬁMmmgﬁﬁﬁ,Tbm5mvm%fﬁ
fbfE 8, = MREE JH#E5A S, (B A S 1 Bu &8 K.
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