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Fig. 1 Regional geological map of the Corocolo—Turco sandstone copper belt, Bolivia
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Fig. 3 Geological map of the D copper deposit in Turco City, Bolivia
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Fig. 7 Photos of alteration in the D copper deposit in Turco City, Bolivia; (a) gypsum veins with a small amount of calcite cutting

off the reddish brown argillaceous veins; (b) gypsum veinlets and blotchy mineralization; (¢) gravelly sandstone-type ores with

increased siliceous and decreased argillaceous; (d) sludging around gravel
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Fig. 8 Siltstone-type mineralization (type- I ) mineral assemblage zoning characteristics of the D copper deposit in Turco City,

Bolivia; (a) malachite distribution along fissures on the surface; (a-1) black copper and cuprite covered with malachite; (b)

surface distribution of malachite mineralization belt 1 ; (b-1) chrysocolla along the interlaminar fracture inmineralized belt 1 ;

(b-2) plaques chrysocolla in mineralized belt I
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Fig. 9 Sketch drawing of ore body section at DCO06

in the D copper deposit in Turco City, Bolivia
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1—outer band I ;2—outer band I 3—middle belt;4—ore body; D
light purplish red fine—medium-grained sandstone, containing
porphyritic Cu mineralization; @) gray-white gravelly sandstone; 3
light gray-green gravel in coarse sandstone, strong mineralization; @
Cu mineralization. F: mineralization is strong near the fracture
surface, and calcite thin film can be seen on the fracture surface;f:

penetrating crack
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Fig. 10 Sketch drawing of ore body section at DCO09

in the D copper deposit in Turco City, Bolivia
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I—outer band I ; 2—outer band Il ; 3—middle belt; 4—inner
band; 5—ore body; (D purplish red—purplish brown fine—medium-
grained sandstone, the right side of the light gray-green—light gray
fine—medium-grained sandstone residue; @ light gray-green
mineralized body; @ purplish red—purplish brown silty sand—
argillaceous siltstone, pale gray-green corrosion variation remains; @)
light grey-green—Ilight yellow fine—medium-grained sandstone; The
footwall of the main ore body of the alteration residual body with light
purple and pale gray; Ore main Ore body: Orel is green—Tlight blue-
green malachite—black copper—cuprite belt, Ore2 is green

malachite—cuprite belt, Ore3 is light green malachite—cuprite belt
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Table 4 Geochemical characteristic parameters of elements (unit: x10™°) in D copper deposit in Turco City, Bolivia

. " v | s | owegy ke | v | SEE PR RETE | JURER | JURIKE

TR | WK | BME | BRI | R | R RE | WEE M| R | (R 2
Al 43100 3000 11184. 87 1.65 0.59 9674. 33 26462. 32 26000 83000 0.13
Fe 50800 5100 27770. 86 1.32 0.26 27100.57 | 47186.37 40000 58000 0.48
Ca 152000 | 1100 22519.08 2.62 0.95 14836. 85 | 102086.16 | 100000 52000 0.43
Na 7600 100 806. 02 2.10 1.12 546. 61 2406. 65 2000 23000 0.04
K 8100 800 2196. 62 1.42 0.40 2035. 57 4095. 32 4000 17000 0.13
Mg 18100 800 4637.22 1.98 0.71 3667. 62 14419. 41 14000 28000 0.17
Ti 2540 50 811.30 1.73 0.56 709. 19 2119.06 2000 6400 0.13
Cu 117450 9.4 2971. 68 6.55 3.97 103.98 4466. 94 4000 63 47.17
Ag 51.3 0.01 0.92 4.34 4.41 0.07 1.39 1 0.08 11. 46
As 154.5 0.8 2.97 1.57 1.81 2.39 5.89 4 2.2 1.35
B 30 10 11.16 - 0.47 - - - 13 0.86
Ba 4240 20 344.76 2.28 1.26 225.32 1170.71 1000 390 0.88
Be 2.55 0.12 0.57 1.43 0.41 0.53 1.09 1 1.3 0.44
Bi 2.08 0.02 0.07 1.47 1.00 0. 06 0.14 0.1 0. 004 18.21
Cd 8.6 0.01 0.30 2.59 1.81 0.16 1.10 1 0.2 1.49
Co 20.5 1.7 7.65 1. 46 0.39 7.18 15.26 15 25 0.31
Cr 95 6 23.68 1. 46 0.44 21.70 46.17 40 110 0.22
Cs 2.62 0.18 0. 64 1. 44 0.47 0.59 1.21 1 1.4 0.46
Ga 12. 15 1.28 4.78 1.44 0.35 4.50 9.39 9 18 0.27
Ge 0.3 0. 05 0.12 1.46 0.45 0.11 0.24 0.2 1.4 0.09
Hf 1.17 0.02 0.34 1.71 0.55 0.30 0.87 0.8 1.5 0.23
In 0.193 | 0.006 0.03 1.48 0.48 0.03 0.06 0.05 0.1 0.31
Li 154 3.2 18. 65 1.88 0.79 14. 80 52.50 50 21 0.89
Mn 2200 76 546. 50 1.54 0.50 492. 81 1164. 68 1000 1300 0.42
Mo 7.06 0.29 1.61 1.67 0.48 1.43 3.99 3 1.3 1.24
Nb 3.66 0.05 0.30 2.21 1.15 0.20 0.99 0.9 19 0.02
Ni 32.6 2.8 12. 61 1.43 0.36 11.91 24.20 20 89 0.14
P 2450 130 896. 45 1.57 0.41 825.50 2033.29 1500 1200 0.75
Pb 40.6 1 9.06 1.49 0.45 8.29 18.41 15 12 0.76
Rb 31.9 3.1 12.79 1.39 0.34 12. 14 23.36 20 78 0.16
Sh 6.43 0. 05 0.25 1.59 1.37 0.20 0.50 0.5 0.6 0.41
Sc 9.5 0.9 4.77 1. 40 0.31 4.57 8.97 7 0.08 59.57
Sn 3.3 0.2 0.96 1.38 0.35 0.39 0.74 1 1.7 0.57
Sr 9940 10.9 695.35 4.31 1.71 260. 81 4838. 61 2000 480 1.45
Te 0.17 0.01 0.02 - 0.75 - - - 0. 0006 33.95
Th 20.2 0.7 7.65 1.51 0.39 7.10 16. 18 14 5.8 1.32
Tl 0.38 0.03 0.09 1.42 0.43 0.09 0.18 0.15 0.48 0.20
U 22.7 0. 05 0.64 1.52 1.25 0.55 1.27 1 1.7 0.38
A% 149 0.26 63. 82 2.30 0.35 55.88 294.94 290 140 0.46
W 100 0. 05 2.34 2.91 4.92 0.13 1.11 1 1.1 2.12
Zn 412 7 82.77 1.77 0. 64 70. 10 219. 62 200 94 0.88
Zr 188 1 11.25 1.81 0.98 8.80 28. 84 20 130 0.09

it 469. 6 2.5 126.91 1.71 0.53 116. 18 338.92 250 - -
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Fig. 11 Mineral assemblage zoning characteristics of the quartz vein-type mineralization (type ) from the D copper deposit in

Turco City, Bolivia; (a): petrification of peacock near fault fracture zone; (b)

sandstone ; (¢)

. petrification of peacock in faded altered

. spreading of peafowl along cracks in the ground;(d) : fractures and fissures are common on the surface
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Fig. 12 Histogram of the content change of main elements in different layers of the D copper deposit in Turco City, Bolivia
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Fig. 13 Histogram of trace elements conternts in E;¢', E,* and E,¢* in the D copper deposit, Turco City, Bolivia
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Table 5 Variation of main elements contents ( %) in different strata in D copper deposit in Turco City, Bolivia

HhZ RS e T A AR B A Fe Ca Na K Mg Ti S Cu
Est' BN 177 | 0.94 | 2.41 | 1.57 | 0.07 | 0.20 | 0.31 | 0.04 0.01
B RS AR AR 7 0.56 | 0.92 | 0.71 | 0.02 | 0.12 | 0.11 | 0.01 | 0.08 | 4.17
Pl A AR KA —REbE 9 0.76 | 1.51 | 5.49 | 0.07 | 0.12 | 0.20 | 0.03 | 0.03 | 0.12
Et! 2Bk TR BT BRIRES 20 ik 2 0.69 | 1.49 |13.95| 0.02 | 0.14 | 0.18 | 0.02 | 0.07 | 0.00
Wiz ¥ RGNS TR A 6 1.25 | 2.67 | 2.32 | 0.04 | 0.29 | 0.41 | 0.03 | 0.02 | 0.03
W) F, KA — A 1 2.16 | 3.09 | 2.61 | 0.33 | 0.54 | 0.84 | 0.03 | 0.03 | 0.00

E,f? SO T ORI E R 550 | 1.01 | 2.96 | 2.67 | 0.07 | 0.21 | 0.44 | 0.08 0.11
B RGOS SR 2 SRS | 67 | 0.76 | 1.56 | 1.49 | 0.04 | 0.16 | 0.25 | 0.04 3.24

[ A KB E R 2 P BRE 157 | 1.16 | 2.89 | 2.00 | 0.07 | 0.22 | 0.50 | 0.09 0.05

Eyf? 4Bk IR E A F BRBRES 2 ik 10 | 1.33 | 2.42 | 7.81 | 0.04 | 0.20 | 0.38 | 0.06 | 0.04 | 0.03
B NSREREE X ] 7 6 1.88 | 2.59 | 2.87 | 0.08 | 0.33 | 0.77 | 0.11 | 0.04 | 0.17

)2 F, TRA B R 6 0.55 | 2.34 | 2.93 | 0.04 | 0.16 | 0.18 | 0.05 | 0.02 | 0.01
W2 F, ) B AR 10 1.49 | 3.25 | 1.57 | 0.22 | 0.28 | 0.61 | 0.14 | 0.02 | 0.10

E, TR A8, & B IR ST R 93 | 2.26 | 3.34 | 1.75 | 0.21 | 0.34 | 1.00 | 0.16 - 0.01
4Bk VYR N SRR R 9 1.47 | 1.64 | 1.49 | 0.07 | 0.25 | 0.25 | 0.06 | 0.03 | 0.24

Wiz ¥ e Juke YR et 1 2.84 | 4.09 | 1.16 | 0.16 | 0.32 | 1.24 | 0.20 | 0.00 | 0.01
By | WiJZE Fy WK B —h b 14 | 2.49 | 3.33 | 1.58 | 0.18 | 0.34 | 1.22 | 0.15 | 0.01 | 0.00
W7)Z F, RIRGAAR A 2 1.87 | 3.01 | 2.08 | 0.22 | 0.44 | 0.78 | 0.10 | 0.02 | 0.00
Eyrt R A —T s 4 2.04 | 2.26 | 5.31 | 0.11 | 0.48 | 0.91 | 0.11 | 0.01 | 0.00
Eyt | WiEF, TRAR 55 e Bk — b A 5 2.27 | 2.21 | 5.10 | 0.10 | 0.58 | 1.17 | 0.11 | 0.01 | 0.00

JCE,V . Zn TR T EME T HATE, ke
BRI A AR Y P Sr oG R i e g, TR A DEk Sr
JCR T (E 14)

16 B, W, Ba Mn P Sr JCR &g T HiA
JCE,V. Zn LR T RIS T HATR, HhikaE
HEfk Ba Sr JCE & w5 (K 15)

f£ Ey¢* 1, Ba Mn P Sr ST & & ik & T IAD
JCE,V . Zn TTE S MG E TIHMITE,

4.4 WMETEAEARESH

R MT TSGR (0 JFO0] B 5
ENERSE FAETE I S
SRR TR Z A4 A
KR, IS TR A AR
R B I RN G R Y

Cu—Ag NFI 4 G, Ga—Li—Be—Co—Sc H &3
X EEE A ICERA S H—Zr A NET XK FIR
W ITTRAR; U—V AERET X LA)Z"uRA
%;Cu—Ag HEREFET XTI TEAERW , Ui HH
Cu Ag TCER A,
4.5 TTERUMIKUFERESW

LM FE LG Y LR i 50, 5
ENGIROE TR S EE LRI E e = ] 1)
A RFR I TT R H A FRAE AR LA 3 7 A
LRSS (TT],2011)

T 6 WHETZ/RET D AT & A ITE Pearson tHXMEREERME
Table 6 Values of Pearson correlation coefficient of elements of the ores

in D copper deposit in Turco City, Bolivia

TR, EEME (T, 7wz @ Al Fe Ca Na K Mg T
2011) . Cu 1 0.075" |0.092"" | 0.063" 0.045 | 0.072° | 0.083"* | 0.088" "
e s T 1 0.892°* [ 0.984"" | 0.942"* | 0.990" " | 0.990"* | 0.989" "
s - Fe 1 0.838"" | 0.740" " | 0.905" " | 0.900" " | 0.937""
B AR A 0.7 LR ¢, 1 0.979** | 0.986" " | 0.960"* | 0.959" "
PR A ARG RE N 1 0.950°* | 0.913** | 0.913**
. N o K 1 0.979"* | 0.985" "
ERE LR 13) JicE R

jT: % ZH % é} ?‘j Ga—Li— Ti 1

Be—Co—Sc, Rb—TI, Hf—
Zr, Sn—Th—Ge, U—V,

% —7E 0.05 ACF () FREFMK, * * —7E 0.01 ACF(M) b wEMHX,
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Table 7 Changes of trace elements contents (x107°) in different strata in D copper deposit in Turco City, Bolivia
2 Bt B R HPERHIE FEdh | Ag As B Ba Be Bi Cd Co Cr Cs Ga
E,t! ESANGRA B R e 177 [0.05 | 3.97 |12.59| 241.64 |0.45|0.11 |0.32|6.14 [19.21| 1.01 | 3.34
B TR0, i A 7.12 1 3.30 [10.00| 930.00 |0.31 [0.10 [0.11|2.54|8.57 [0.53|1.93
Ey' | FEAphAE K E A — R 0.22 | 4.06 [16.00| 646.67 [0.25|0.06 | 0.44 | 4.21 |12.56|0.72 | 2.36
S4Bk IR A T B IRES A1 ik 0.02 | 6.30 [20.00| 1120.00 | 0.41 | 0.06 | 0.50 | 3.45 | 8.00 | 1.22 | 2.37
£, LSRR BYERE | 550 | 0.48 | 2.78 [10.85| 300.13 | 0.59 | 0.06 | 0.34 | 7.75 [26.10| 0.60 | 4.90
. IRERA S SRR 2
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Mineral and element assemblage zoning and prospecting prediction

of the D copper deposit in Turco City, Bolivia

HU Jiakun, WU Wenfei, QIE Xiaoxin, CHEN Zicong, LI Jing, LU Junji
Yunnan Metallurgical Resources Group Co. , Lid. , Kunming, 650216

Objectives: In order to find out the characteristics of the mineralized zoning of the D copper deposit in Turco

City, Bolivia, evaluate the prospecting potential and delineate the prospecting target area, comprehensive

prospecting had been carried out in this area by means of geological and geochemical testing and analysis.

Methods: Mathematical statistics analysis of mineral zonation

major and trace elements geochemistry.

Results: The results show that; (D siltstone—type mineralization (type- I ) and glutenite-type mineralization

(type-1I') are characteristized by high-degree of silicification, developed gypsum veins, less contents of argillaceous
(veins ) in surrounding rocks and low-degree of calcite close to ore bodies, while decreasing silicification,
disappearing gypsum veins and increasing argillization and carbonatation developed in country rocks along with
increase of distance from ore bodies. @ quartz vein-type mineralization ( type-Il ) develops mineralization and
silicification with amounts of mineralized and quartz veins in the interior, while argillaceous and quartz veins
outside. (3 internal zoning of mineralized elements comprises Cu—Ag combination, middle zoning is composed of
Ca—Mn combination, and external zoning consists of U—V combination.

Conclusions: Based on the analysis of mineral zoning and geochemical elements, the ore target area was
determined ; and the average grade of copper ore is 1.77% , with metal amount of 136304 t in the target area.

Keywords: the D copper deposit in the city of Turco, Bolivia; mineral assemblage; spatial zoning
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