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Primary halo characteristics of the Zhaxikang lead-zinc polymetallic
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Abstract: In previous exploration, researchers commonly considered that the primary halo method is an effective
geochemical means for studying the distribution, geochemistry and denudation of the anomaly, and this method
can also help predict concealed orebodies and assess mineral resource potential in the depth. Based on previous
exploration of the Zhaxikang lead-zinc polymetallic deposit in Tibet, the authors studied vertical zoning of the
deposit, and the results achieved can provide reliable geochemical information in such aspects as factors affecting
mineralization, metal source, wall rock alteration, metallogenic stages and ore genesis. Primary halo study was
carried out by analyzing Cu, Pb, Zn, W, Mo, Sb, Bi, Ga, Sn, In, Au, Ag and some other metallogenic ele-
ments in rock samples from four selected drill holes of ZK006, ZK007, ZK009 and ZK010 along No. 0 explo-
ration line in the mining area. It is shown that the element anomalies and primary halos mainly occur below the

altitude of 4 400 m, metal sources might have been derived from both strata and concealed rock mass in the depth,
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and mineralization might have experienced multiple-stage superposition. The authors hold that the economic ore-

bodies of the Zhaxikang deposit might have a good prospect of downward extension in the depth.

Key words: primary halo; correlation analysis; factor analysis; lead-zinc polymetallic deposit; Zhaxikang; Tibet
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Fig. 1 Geological map of the Zhaxikang mining area Corebodies located in the NS-trending fracture)
(after Zhang Gangyang, 2012: Liang Wei, 2014)
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Fig. 2 Sampling sites along No. 0 exploration line
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Table 1 Element correlation coefficients of wall rock samples from No. 0 exploration line(based on Spearman method)

JLHE Cu Pb Zn W Mo Sh Bi Ga Sn In Au Ag
Cu 1.00

Pb -0.05  1.00

Zn 0.52°*  0.34""  1.00

\4 0.13 0.61"" 0.3 1.00

Mo 0.28" 0.14 0.25" 0.35"*  1.00

Sh 0.28" 0.47°°  0.39""  0.46°* 0.11 1.00

Bi -0.06  0.28" -0.11  0.38"* -0.03 0.16 1.00

Ga 0.58**  0.05 0.50"* 0.38"" 0.67°° 0.17 -0.10  1.00

Sn 0.24” 0.597*  0.47°°  0.75°° 0.33°7  0.29" 0.20 0.40**  1.00

In 0.63** 0.17 0.73*  0.30" 0.39* 0.15 -0.05  0.65** 0.59*" 1.00

Au 0.08 0.18 0.20 0.11 -0.08  0.06 -0.01  0.12 0.18 0.22 1.00

Ag 0.04 0.52°*  0.36°° 0.51"" 0.09 0.35** —0.10 0.03 0.47** 0.13 0.19 1.00

* LEEAR LRI 0.05 B, AR R« « EEEECUNDA 0.01 B, A2 231,
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BASXE T, X T FE A TCE Py Zn Shy Ag K,
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Fig. 3 R cluster analysis of wall rock samples from

No. 0 exploration line
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Table 2 KMO and Bartlett test of wall rock samples

from No. 0 exploration line

IFE R 9% % 11 Kaiser-Meyer-Olkin 5 &2 0.751
LT 894.367
Bartlett FFJERIE BE 40 df 66
Sig 0

BT 5 24 A A Il (¥ ] BAH D% AR B A o 1
KMO {EHEIT 0, T R A A2 5 18] [ AR DG PR 55, s A7

Al AN IE B AF R 120 BT (Kaiser and Rices 1974)

Kaiser 25 tH T % A1) kmo BE EbrifE: 0.9 DL E
KRR IES:0.8 RRIEH:0.7 XM 0.6 &
A KIEA; 0.5 LR LR A E A (Kaiser and
Rice, 1974). M 24 LR AIRF BR ALK Sig 1< 0.05
I, K4l A A 450 R, B KT 4 A 1 Ak A
(Bartlett> 1937). HR#E 2 4R, BORE L9 L 1
Kaiser-Meyer-Olkin BE T =0.751>0.5, Bartlett ¥k/&
K5 Sig f =0<0.05, K a] BLEEAT R 540 #7 .
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Table 3 Total variance explaination of wall rock samples from No. 0 exploration line

. HIRRHILE PP J7 AN A S STIE VN

ait 75/ % FB/ % it Ji 25/ % FB/ % “it Ji 22/ % 2B/ %

1 5.502 45.847 45.847 5.502 45.847 45.847 4.144 34.530 34.530

2 2.409 20.076 65.923 2.409 20.076 65.923 2.727 22.726 57.257

3 1.148 9.566 75.489 1.148 9.566 75.489 1.973 16. 440 73.696

4 0.920 7.663 83.152 0.920 7.663 83.152 1.135 9.455 83.152
5 0.684 5.703 88.854
6 0.479 3.992 92.846
7 0.375 3.123 95.969
8 0.229 1.904 97.873
9 0.130 1.086 98.960
10 0.074 0.615 99.574
11 0.045 0.371 99.946
12 0.007 0.054 100.000

83.152%, BAM T T s S M K E B, Z )5
FEFT 4 ANWIUE PR 744 B ) 2 R 225 1) A )R AT TR 7 i
R 4.

WP 4, F1 ~ F4 & F 0o 4 et ol an F
F1:Pb. Sbs Iny Aus F2: Cus Zn~ Sns Ag; F3: W. Mos
Ga; F4: Bio

A F 3 g AL ] LU Y, B2 Fa A
TR R RIS 00 B 10 45 SAH WU, R ) 2 (]
R RIS M b BE 2 R AU 10 W2y 2R R &
PB4 A TR ARE T - AR 4 A
AR5y o F1H ShyAu 2 B n RN A, =
GRS A oL, e RREE B PR OR
RAB Au BB AT e . F2 1A P HE ZusSnyAgs
] R B A (0 &5 R R FEARAT, RIS F1AT F2 4%
Pb 5 Zu.Sn.Ag 7 T4 BB 7R T F2 HG %
EARTReA D) T OB E & SGEE . F3
A& WMo Ga 72 L il e R AL G, EATTHEA
[F) % B2 (1) 5 AR A ] LA 7R e o IR AE S [\ I, F3

x4 0 SHREIEREERTERTFONEEN S ERKR
Table 4 Rotated component matrix of wall rock samples
from No. 0 exploration line

£ %28 1 2 3 4
Cu 0.168 0.670 0.414 -0.353
Pb 0.886 0.373 -0.031 0.108
Zn 0.571 0.690 -0.177 -0.002
W 0.086 0.411 0.627 0.161
Mo 0.003 -0.186 0.845 0.005
Sh 0.951 0.130 0.020 0.098
Bi 0.118 -0.006 —0.047 0.945
Ga -0.229 0.203 0.785 -0.253
Sn 0.227 0.914 0.052 0.040
In 0.872 0.411 -0.103 0.008
Au 0.971 0.083 —-0.039 0.026
Ag 0.521 0.626 0.164 0.057

FWOT I T oys hEReik: B Kaiser L RIEAT IR HEE; Tie
FeAE 6 kB AU YL

Al R SRR AT IR 45 R 45 45 R U] W Mos Ga
FE BT A I o AR ST, 32 380 28 T oo A FH 5% )
B o F4 AU Bi M B TE AN 0B AR AN I 1
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7ZK010: Cu-Ga-Sbh-Bi-Pb-Ag-Zn-In-Sn-W-Au-Mo
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Fig. 4 Content frequency histogram of wall rock samples from No. 0 exploration line
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Table 5 Background value and anomaly threshold of wall

rock samples from No. 0 exploration line

% S R L
(Barbalace,2007)
Cu 50 15.620 36.365
Pb 14 18.090 90.845
Zn 75 97.720 318.595
w 160.6 1.083 2.896
Mo 1.5 0.875 1.555
Sh 0.2 3.585 18.183
Bi 0.048 0.180 0.393
Ga 18 14.680 28.825
Sn 2.2 2.540 4.948
In 0.049 0.062 0.123
Au 0.0011 0.001 0.004
Ag 0.07 0.382 1.639

F6 (SHREHAKRITRAIEREIRR wy/10°°
Table 6 Content anomaly grading of samples from

No. 0 exploration line

TG Gt i Hh A W SR
Cu 36.365 72.730 145.460
Pb 90.845 181.690 363.380
Zn 318.595 637.190 1274.380
w 2.896 5.792 11.584
Mo 1.555 3.110 6.220
Sbh 18.183 36.360 72.732
Bi 0.393 0.786 1.572
Ga 28.825 57.650 115.300
Sn 4.948 9.896 19.792
In 0.123 0.246 0.492
Au 0.004 0.008 0.016
Ag 1.639 3.278 6.556

Ga: VRS0 R A, 450 15 S EIX I, 7R
4 100~4 270 m K E W51 5F5

Sn: FEHGRIEAE4 400 m Z FIFLAYE & i E
i AR TR AEIER 4 100 ~ 4 200 m, 4K 4 400 m LA
DL S5 B DX 47 S5 0 o 32, SR o0 A R AR R B
[ Pb~Zn AHAL IR

In: S 20 A AL 2R Rk dE DL 4R 4 300 m
Ft, BB RIS, S A Sn BRI .

Au: FHE PR 4350 m UL, £ K
4 100~4 350 m 30 [ P9 58 B 5, YRR R B /e
P S R4 400 m 2 FEERIALE, DL
(PSR

Ag: 44 400 m BAN 70 o FE R AR 3w, RN
R IR P S S ERE AR V E, (H

O MK T SR 5

Zr b, LARER4 300 — 4 400 m MY L4 S, Tt %
(10 57 5 3 AT DX e 2 5 00 5, M 4K 4 300 m LA N IR
i, KZHOoT =B RILH B a5, o R
U9 1. [RIEE, PbZnsSn- Ins Ag H 55 430 R
B MBS sk, of LU S F S #4300
m DA NIRRT F e aral B N 3 DNIRE T
L, Hor LR 4 100~ 4 200 m 0 A 1) 538 B2 5 v
JalE ), WK 4 000 ~ 4 100 m 7] [ 55 5 A o
R, B a2 W44 200 ~ 4 300 m v P IR S5
AR, 4B IS AR I T 2% S 1 PN A
DA K SE 252 22 e R AL 1) Ag VAt S, AR50 1B ™
AT R 2 & IAE - TE . 17 . Cu. PbsZn. Sn.
In W7 w5 b 07, 389 R CH A 8 K ) 47 S
DX sk, 2 BH A e sk AR i AR S LA R o
JCE o YR TCEE B R B DO R A R A
G e N T N N o & 5 s B A A R
RN RS, 19960, % T+ 0 5 B R 4635 1f, 57 7 & AL
CHIAE 0 R B3, BT BR M2 b, B 9 5 ] fig I8
A AR

AN TR 76 2% AR BRI BR A= 52 0 i PEAN L 1 A2 4k
S S WA B 22 PRy I L B S, e T LU Sk A
SE TR % R B RRAE, B 4R R 7 R B )l R B A R
fE o A A v M BR A 2% 2 5000 AN TR b e H LA 9T
R 2 A R e BT IR K I, U B AR T e AT —
SEVE T, RIS S 500 B 0 ) ZU TR B2, ] BAAE by ) A
R BT br 2 — (FHEEE, 1999). % Ph/
Zn B RT BAFH K A B 4 S 30 A7 2, b B ) Hh
Ji o B R S, — AR BRI Ph/Zn (KT
1, FH/NT 1234, 1999); 1 Ag/Mo- Ag/Cu &
AT A SI 358 81 o 5 — Mt 5 B0 38 37 9 /1N 1) R AR R
25,1997) . ARAE LA Foc s S a3 21K 6.

6 n LA B, 43l PR M S 1R B AR IR
4400 m 2 B3N F27, H LR ZU B () 7 b,
X ZK 009 7E i $5 4 500 m A7 & A7 B W 3 30, 43 i
PEOE AR A0 55 B 6 10 47 o A P AR IR 3 950 ~
4300 m 1], &4 B 2, RIIX LA B IF L2 7Rk
BT . B ZK006+ZK007 21, 55 4 AN Bl L
TE BB 1 s PEAN (1 — 20 17 2%, ZK009 7
BRR I —E BT 1M ZK010 530 H BRAIK
[Py FA, 2 B R ) n] BE T ) ZK009 [FiRAb &
[F] IR, ZKO06~ ZKO007 4345 VEANEL % 3 5 W S iR 7
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Fig. 5 Elements contour map of No .0 exploration line
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Fig. 6 Geochemical zoning assessment values of each drill along No. 0 exploration line
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