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Fig. 1 Regional geological sketch map of Yunnan, Guizhou and Guangxi Micro—fine gold deposit concentration area( after Jin Xiao—ye, 2017)
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Table 1  Brief table of metallogenic stage and stage of Baidi gold deposit
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Fig. 2 Geological map of Baidi Gold deposit ( after No.117 Geological Team, Guizhou Bureau of Geology and Minneral, 2018)
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B3 B 303 LHIEE (55t )R 117 HFTRBA,2018)
Fig. 3 Profile of line 303 of Baidi gold deposit (after No.117 Geological Team, Guizhou Bureau of Geology and Minneral, 2018)
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Fig. 4 Mineral assemblage and output characteristics
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Table 2 Content and characteristics of trace elements in calcite( x107®)

¥  BI6 B2l  B22 BI0 BO7 B09 B24 B27 B28 B35 M mMERSV RO WIEHMAO
v 0.372 .32 0.871 1.21 0.573 0.869 1.8~4.4
Co 9.66 0.181 0.188 0.208 0.462 0.222 0.188 0.154 0.452 0.491 1.221 2.9~4.4
Ni  43.40 3.08 3.42 3.59 839 338 294 258 9.18 8.8 8878 28 ~ 40
Cu  59.80 0.015 0.008 0.288 0.068 0.018 0.347 0.305 7.606 1.O~1.2
Pb  87.40 0.26 0.474 0.111 1.54 1.14 0.558 0.757 0.929 0.66 9.383 0.9~1.5
As  7.808 13.43 4.675 0.305 4.973 45.50 1.223 0.083 22.87 0.110 10.098 0.95~ 14
Sh 22,08 0.102 0.108 0.331 0.447 0.249 0.426 8 0.289 0.625 0.087 2.474 0.21 ~0.65
St 1270 1070 1580 584 3810 2050 1190 1140 2090 4120 1890 706 ~ 1 900
Ba 19.34 1.32 3.50 0.48 3.04 1.42 1.35 422 3.04 6.07 46.16 5.2~80
Ga 0. 003 0.024 0.061 0.092 0.081 0.052 0.25~0.29
W 272 0.378 0.395 0.479 0.476 0.206 0.335 0.308 0.825 0.589 0.671 0.02 ~0.07
Mo  2.36 0.030 0.021 0.0003 0.04 0.031 0.0009 0.021 0.016 0.052 0.257 0.04~0.15
Bi  3.178 0.003 0.004 0.003 0.002 0.007 0.005 0.001 0.004 0.003 0.321

Th  0.226 0.109 0.030 0.045 0.225 0.027 0.009 0.089 0.168 0.068 0.099 0.02~0.03
U 0.081 0.045 0.014 0.016 0.041 0.034 0.008 0.011 0.050 0.069 0.037 0.03 ~0.05
Li 4.8 0.004 0.036 0.019 0.087 0.033 0.025 0.059 0.154 0.526 0.94~1.9
Be 0.037 0.036 0.014 0.030 0.046 0.002 0.024 0.051 0.064 0.034

Rb  3.68 0.045 0.163 0.095 0.054 0.016 0.023 0.003 0.265 0.114 0.446 0.23 ~0.55
Cs 1.275 0.033 0.134 0.095 0.004 0.004 0.007 0.005 0.118 0.011 0.168 0.02~0.05
Nb 0.001 0.002 0.0004 0.002 0.002 0.002 0.001 0.01
Ta 0.001 0.0003 0.003 0.008 0.00040.0004 0.003 0.005 0.002 0.002

Zr 0.161 0.134 0.086 0.023 0.189 0.201 0.006 0.005 0.134 0.073 0.101 0.06~0.11
Hf 0.027 0.006 0.013 0.015 0.059 0.011 0.013 0.044 0.018

TE: o F & R i W5 J5 0 Bdin 51 A HE B (2020)
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x107°,Ni &1 2. 58x107°~43.4x107° ; 2540 & .
Cu &4 0.008x10°~59. 8x107° , Pb & 0. 111x
107°~ 87.4x107°,Sh & & 0.087x107°~ 22. 08 x
107°, As & 0.083x10°~ 45.50x 10°%; 43 #C
2 .Sr & 584%x107°~4 120x107°,Ba &5 0. 48%
107~ 422x 10 ; {4H A TC K . W & 0. 206x107°
~2.72x107° Mo & 0.000 3x10°°~2.36x107°,
Bi & 0.001x107°~ 3. 178 x 10°°; & A & 1Y
Ga.Th U Li ,Be Nb Ta Zr Hf, fHTHE 502K
H ZK10703 #54LIY 1 S0 R eEfL | B8k b s
B B16 #£,Co .Ni W . Cu.Pb.Sh Mo %/ - iR JC
RS E T H TR, Bl6 RS AT e R [F
I AR 5 B % B AR Y O A, HE T R AR

FRFEA A ARG T R AR, 3 I JE4R m™
WAKATBEAEAE W Ni Mo ,Cu .Pb 5TT%

3.2 #Miti&

M - TCER A Hri i g SR A5 R AE
SRR 3, 18 5 ZBoR A PR EIL AR T R Bl
AR, S SR ) R AR I MR R RRAE ; BROR
i # o0 S e Sun and McDonough (1989)

WA A TR B R, B AR
Y8 AP ARTE 9. 038x107°~ 108. 922x 10 2 [i] , 3
{8 34. 187x107°°, SLREE ZE4LEHE 1. 966x10°°
~17.423x10°°  FH41H 5. 957x 107 ; SHREE 7284k,
JEFE 6. 740107~ 91. 499x 107°  SF-H{H 28. 230%
10°;XLREE/SHREE } 0. 16 ~0. 34,3 0. 24,

R3 FRARLITRRIERFHEE(x107)

Table 3 Rare earth element content and characteristic values of calcite ore(x107°)

5 B16 B21 B22 B10 B07 B09 B24 B27 B28 B35  ERKIIA
La 0.135 0.448 0.111 0.398 1.03 0.173 0.27 0.226 0.647 1.13  0.237
Ce 0.448 1.25 0.292 1.06 3.5 0.464 0.618 0.755 1.75 2.36  0.612
Pr 0.077 0.214 0.056 0.198 0.672 0.086 0.096 0.155 0.292 0.32  0.095
Nd 0.746 1.4 0.478 1.41 505 0.689 0.576 1.06 2.06 1.91  0.467
Sm 1.732  0.977 0.576 1.94 5.06 0.547 0.435 0.965 2.42 1.16 0.153
Fu 1.657 0.439 0.453 1.003 2.111 0.339 0.376 0.486 1.727 0.555 0.058
Gd 6.357 1.932 1.144 5.493 9.289 0.848 1.048 2.365 5.498 2.383 0.2055
Th 0.696 0.295 0.172 0.766 1.45 0.128 0.152 0.357 0.827 0.332 0.037 4
Dy 306 1.87 1.06 3.94 9.15 0.712 0.956 2.26 4.61 1.99  0.254
Ho 0.43 0.332 0.179 0.679 1.63 0.119 0.17 0.407 0.851 0.349 0.0566
Er 0.852 0.861 0.461 1.66 4.22 0.282 0.407 1.03 2.18 0.902 0.1655
Tm 0.107 0.104 0.056 0.19 0.525 0.032 0.041 0.124 0.283 0.105 0.0255
Yh 0.534 0.612 0.298 0.998 3.01 0.153 0.205 0.686 1.63 0.605 0.17
Lu 0.066 0.070 0.036 0.12 0.395 0.017 0.023 0.085 0.214 0.071 0.0254
Y 10.18 10.64 6.43 23.10 61.83 4.45 598 13.04 31.22 14.90
Y REE 27.077 21.444 11.801 42.955 108.922 9.038 11.353 24.000 56.208 29.072
Y LREE 4.795 4.728 1.966 6.009 17.423 2.298 2.371 3.647 8.896 7.435
Y HREE 22.282 16.716 9.836 36.946 91.499 6.740 8.982 20.354 47.313 21.637
YLREE/YHREE 0.22 0.28 0.20 0.16 0.19 0.34 026 0.18 0.19 0.34
dEu .35 0.96 1.67 0.8 0.93 1.52 1.63 0.94 1.40 1.00
3Ce .06 0.99 0.90 0.92 1.00 0.93 0.94 0.95 0.9 0.95
(La/Yb) 0.18 0.53 0.27 0.29 0.25 0.81 094 0.24 0.28 1.34
(La/Sm) 0.05 030 0.12 0.13 0.13 0.20 0.40 0.15 0.17 0.63
(Gd/Yb) 9.85 2.61 3.17 455 2.55 4.58 423 2.85 2.79 3.26
Yb/Ca(x10-7) 3.0 3.54  1.73 578 17.43 0.89 1.19 3.97 9.44 3.50
Yh/La 318 1.10  2.16 2,01 235 0.71 0.61 244 2,02 0.43
Y/Ho 23.67 32.05 35.92 34.02 37.93 37.39 3518 32.04 36.69 42.69
La/Ho 0.313 1.349 0.620 0.586 0.632 1.454 1.588 0.555 0.760 3.238

BB B B YE Sun and McDonough , 1989.
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Fig. 5 Chondrite normalized rare earth element

patterns of calcite samples
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LHREE 73 /% ] & ; (La/Sm) 28 k8 [l 0.05 ~

0.63,(Gd/Yb)  Z4bIE ] 2. 55 ~ 9. 85,45/~ LREE
Fl HREE &R RECK .

T i i s o0 R BB B A A i A L 53 i
kA, LREE HREE 4% B &, MREE & £, ¥ 70
F (La—Gd) 53kh A HfE N A B 2 K
Fi £ (Th—Lu) HERKL B LA ZE BN B8N

3.3 C-H-O [ifvZ

FHLEH DA C H O [ R Hras 51 %
4, WA FARE O RO R A SARIED 15 H,0 1)
AR R R G RS — R B (A
THEARLRE I ) SCHRIE 19 7 A It AL A —
FEVE(E 190 C) IR, Tl 8% 0,,, R4 0
Neil et al. (1969) 4t 923 2 (1 000 Inoty gy =
2.78x10°/T*-2. 89) 3k 4%, If#AHY 8. PDBIH-
4.219%0 ~ 0.863%o, V¥ 2.386%c; 8" Ogyoy 1H
12. 8%0 ~ 22.8%0, ¥ ¥ 18.7%c; 8" Oy, 1H 7£
11. 8%~ 21. 8% 2 8] , V- 34 17. 7%o0; 8D gy TH1E -
122%c~=T7%0 2 1] , ¥4 -103%o,

R4 FBRAR-F-SRMESWERR

Table 4 Carbon, oxygen and hydrogen isotope analysis results of calcite ore

RNz kS 3" Cppp » %o 3" Ogyow » %o Stmino » o 3Dy » %o
B11 -4.219 22.8 21.8 -97
v B16 -3.718 12.8 11.8
B20 -3.927 19.1 18.1
@ B28 -1.738 19.5 18.5 -77
BO1 -3.766 21.9 20.9
@ B02 -3.289 22.0 21.0
BO6 -1.375 13.1 12. 1 -107
B07 0. 863 18.0 17.0 -113
® B33 -0.294 18.9 17.9 -122
1y -2.386 18.7 17.7 -103
¥ ST RSN R S ACEE Ca™ 5 CO A (X PR
4 i # 2018) , 3 BT A1 T St K I R R

HHET AT, 5 Au XREFVIH Sb
(0.087x107°~22.08x107°) ,As(0.083x10°~
45.50x10°) T o & R &0 W W5 Fifa
(0.21x107°~0.65%x107°,0.95x10°~ 14x107%)
(CHEEPH,2020) , KU H AR Sh As S5 PR
JCE ., Sr 5 (584x107°~ 4120107, 1 890
x107) 15 25 V4 5 1 J A X 5 L AH 24 (76. 28 %
10°°) (W34 ,2019) , 1T S (118A) il Ca™
(100A) HAG 0 10 5 1242, 76 7 fift A A TE 7 b

b S AT RER H THb7E, 7l iy Cu Pb W |
Mo S E iR IC R B & T ol & R0 Ny
S5 7 AT (RSB, 2020) BB R AR S A —
FEM Cu Pb W Mo S-SRIt R, EHEIARI W
FILRME LA KNGS 5 WAFRE (B
AR 2009 XIH ,2015) , RIARIE A R W 19 &
SR 7~ HLR T AR B A2 1o 5 KT S Rg e, W
SRVR T IEHRAE b A3 (IR 845, 2024 ) 3 L4
Tiff A hE S W L& (0.206 X 107°~ 2.72 x
107°) , W7 o B 9t 14 vl BB 32 5 A FH B 52 )
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W A RESR FRHE K

HERA R P Z o f oo R & B2 K
T E A AR ) M R Ak 2 1 5T, 7E b S AR
PR E D — R ( P RIAE,1989;
2% 2003; X AR, 2018) , I, i +oC K i
BRAVZARHAE L T R AR i R VR S AL A 2 0
T M5 B . Wi ROC R AW s LB
IERAEAE, REE 55 CO,>  HCO, 258 M 2% &
Yike a2 Tk BE B P B 3G K T3S I ( Wood,
1990) ,REE % &L REE™ Bt Ca™ iy )5 2k A
T, Ca Mg kIR 4R REE A5 AL L 434K
AT DA UCTE o B2 b i AR il o3 7 20 B e oy
PR SRR fE R (Bau , 1992)

HHE T AR TR F AL, HA
I 56 (9. 038 x 107°~ 108.922x107°) ; SLREE
AL TE ] 1.966x 107~ 17.423x10°°, SHREE 7%
L5 F 6.740 x 107° ~ 91.499 x 10™°, SLREE/
SHREE # M8 (0.16 ~ 0.34) , ¥/NT 1;8Ce
EALTEH 0. 90 ~ 1. 06, 8Eu {HAELIE F K 0. 88 ~
1.67;(La/Yb) y ZE4LJE 4 0.18 ~ 1.34, (La/
Sm) , ZEALFEH 0. 05 ~0. 63, (Gd/Yb) , ZALIEH
2.55~9.85, R ML H AT HAEA L
i £ & 8K, IE Eu 5% , LREE 7 i MREE &%
A oA 2R g A SRR AE , 13X 5 A AR K
BRI 4 (Su et al. ,2009) | ;5 H 46 5K ( Ik Hi
45,2010) , KPR - R K 4 07 X (S AR,
2012) MHAW IR (£ N5, 2018) SR 50 45
B —3, U B A R Y B BRI

TARTEmR M AR ARG B AN = i (>200 °C) 2%
1 578 B T AR P AH B AR A AR At #
K H RIS 1) REE A28 G5 /E 530 LREE
S, T HREE #¢{1% % g B2 0 W B i 43
(Gd/Yb) >1 &3 REE i 8 i Ho i B 7 FH 42 il
(45 M LREE 54, (La/Sm) (<1, W 2 e fk 2
A ER I B9 P 2 (Bau, 1992) . #UK Eu 1E 5
IR, SR A MDD Eu® WGP iE
T HE AW, (VA B v B AH X 14 1 ( SVER-
JENSKYDA , 1984 ;Bau,1991) ., Wilk& Eu Al fEJ&
NRAR 5 v 3 A B 7E R AR B Eu A A B
(XIONG et al. ,2017) , K&l 4 Fos, i fg 4 B A W
) MREE &4 | 1E Eu 575 K g A7 [ i 4345
R, R T R B ZE IR AR AR (s
85,2020) , 7E PR T AL B b sz W VR AR 2=

B ILEVE R4S SR (ERRMEAE 2012 4 i 45
2020) .

SEu ST I A W M EE S Z —, SEu
FEHIREXRRHEY], KK {0,( SVERJENSKY-
DA, 1984 ;Bau,1991) . ik (>250 °C) 3Rk 5 4%
TFF o™ Boh e (R IR AR A AL 4 1 R, )
LI Eu® 3 7E K2 100 C~ 200 C 1y & B
PR R T, Ed® M B’ & & &40
(SVERJENSKYDA , 1984, Bau, 1991) . 75 i £1
Eu £ 5B Ca® YA, 1 Eu™ (8 72K RN
0.095 nm) A tL Eu® (B F2F42 0 0. 117 nm) 4
B Ca™ (BT 2F4H4 0.100 nm) ( XIONG et
al,2017) . Ji fif 41 SEu {HAZfL 7 [ o~ 0.88 ~
1. 67, V-3 1. 23, Irfif A2 SR AL S AR 35— B W
JLFEITE 190 °C~ 210 °C Z [a] ( 5 SCHRIHE ) 5 i B g
TR T AR S5 R, RAREL &0 it
PR Au AR 2 55 R M (Su et al. ,2008) ,
PRI 1 559 R P BB T A R TR M 2 P R R 6 2
IR Ca® | BRI S Ab IR I 25 445 1
I RA N, B HR A s Bt B, Ea®
FALRE Eu® 55 Ca™ KAERRFE SIS
T #AT Bu BIE SR

Y 1 Ho 38 78 1 J5t FR 5% v 22 90— 350 b
ERIE224T7 0 (Bau, 1995) s ZEHIR R 41, Y F1 Ho
()43 25 AR 1T g 5 2 98 sk ik TR 6 7 WA % ( Bau,
1995) , M LAY F 2 T3 Y/Ho HAE >
28, MK IR EARL Y2 Y/Ho Hffi<28, M3
3 Hnl gL B B16(23.67) , AR 1Y Y/Ho HAAE
PIRT 28, Ws A M 4 L A T A LA 5 98
AW E R TR RIS S E

FEJT AT La A1 Yh A4S 5 B (X iR 1,
2018) ,Yb/Ca—Yb/La & J& J| Wi 7 fift 41 1 Bl 5 7
1k, M 6 iz, Jif#A1 7€ Yb/Ca-Yb/La Efif I
FERGE AP ALE X (T Ca 5 & o AH
% 5-6 MR, TETTE Yh/Ca FLIE R B4R H
Ca FYEEAE ) , 1N BO9 #F i V& A S I #B AR T IX
AR X P, 3T B B T IR B TR A R
wEREAL T W BORVE (40 Ca) (N AAE,
2018) , UiHA A b 4 00 A 7 A Jm BRI TR
BRUCERR IR 8 A SR e W s, R e Y/
Ho—La/Ho & I K A& 2 /K53 ( Bau, 1992) , A
K7 s, 5 fifAn BEAHE [ — K P2 D RH 7 i
APk IR —EL



. 418 - woM

MR 2024 4F 41 4

E6 7fEA Yb/La-Yb/Ca EfEEHRKIRE
(P& E A4 ,2018)
Fig. 6 Yb/La vs. Yb/Ca plot for calcites
(after Wang Jia—sheng et al., 2018)

B 7 A\ La/Ho-Y/Ho BEEE IR
(4 FIm#A-4%,2018)

Fig. 7 La/Ho vs. Y/Ho plot for calcites
(after Wang jia—sheng et al., 2018)

B8 FHfEA 5°0-5"C R EEMERFKR
(P A2, 2023 5 XIS RACE AR IR T RARE,2019)
Fig. 8 8"®0-8"C isotope diagram of ore calcite
(after He Jia=li et al., 2023; Wu Song-yang , 2019)
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Fig.9 calcite 3D-3"80H, 0 diagram
(after Liu Yin et al., 2023; Wu Song—yang , 2019)
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Geochemical Characteristics of Trace Elements and
C-H-O0 Isotopes of Calcite in Baidi Gold Deposit of Ceheng

WU Bo', WU Zhi-Jun', ZHAO Ming-Feng', ZHOU Ke-lin'>, PENG Ci-Gang',
PAN You-Liang', SI En-Zhi', LU Jian-bao'

(1. No. 117 Geological Team, Guizhou Bureau of Geology and
Mineral Exploration and Development, Guiyang 550018, Guizhou, China;
2. Institute of Geochemistry , Academy of Sciences , Guiyang 550081, Guizhou, China)

[ Abstract] In order to explore the source and evolution of ore—forming fluids and deepen the understanding
of the mineralization of Carlin—type gold deposits in southwest Guizhou, calcite, one of the main gangue miner-
als in the Baidi gold deposit, was collected. This calcite was formed in the late stage of hydrothermal minerali-
zation. Subsequently, trace (rare earth) elements and C, H, and O isotope geochemical studies were carried
out. The study shows that calcite contains high concentrations of Sb, As, Sr, and Bi, as well as moderate to
high—temperature elements such as W, Ni, Mo, Cu, and Pb while being depleted in rare elements such as Li,
Rb, Cs, Nb, Ta, Zr, and Hf. This indicates that the ore—forming fluids are rich in elements such as Sb and
As, with W originating from deep magma. The rare earth element (REE) content is relatively low (9.038x107°
to 108.922x107°) , with SLREE/SHREE ratios ranging from 0.16 to 0.34, and 8Eu values from 0.88 to 1.67.
The calcite exhibits characteristics such as LREE depletion and significant MREE enrichment, a positive Eu a-
nomaly, and an upward convex distribution pattern. The 3" C,,; values of calcite range from —4.219%o to 0.
863%o, the 80,y values range from 12.8%o to 22.8%o, the 8'"*OH,O values range from 11.8%0 to 21.8%o,
and the 8D,y values range from —122%o to —77%o. These findings suggest that the ore—forming fluids are
moderately reducing and weakly acidic, with characteristics of crustal fluids, indicating a mixture of magmatic
water , formation water and metamorphic water.

[ Key Words| Calcite; Trace elements; C—H-O isotope; Geochemical characteristics; Baidi gold deposit



