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The Primary Halo Characteristics of No. 4 Vein and Related Depth Prospecting
Prediction of the Qiaga Dtibnite deposit in Longzi County, Tibet
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Abstract: The Qiaga stibnite deposit is located in the central east of the Cuomei-Longzi Sb-Au metal-
logenic belt of Southern Tibet, where has favorable mineralization conditions and serves an excellent
target to prospect Sb, Pb and Zn deposits. The research results show that; (O The primary halos of
ore bodies were developed very well, with a clearzonation of halo-formingelements. @ The halo-form-
ingelements can be divided into three categories, that is the front elements (Cd, Hg and As) ., near-
ore elements (Pb and Zn in upper part. Sb in middle part, and Cu , Au and Ag in lower part) and
rear halo elements (As, Sn, Bi, Mo and W) through analyzing the the situation of primary abnormal
distribution and its relationship with the ore bodies. @ Through using the accumulation centermethod

and the Zoning index method respectively, the similar zoning sequence (Pb-Zn-Mn-Bi-Mo-W-Sn-Cd-
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Hg-As-Sb-Cu-Au-Ag-Ba) has been obtained. @ As for the ore prospecting in depth, the ore bodies

may extend downward or some blind ore bodies may be existed in the deep, and this stibnite deposit

is hydrothermal metallic deposit.

® On the basis of primary halos system research, the indexes of

(CdX HgX AsXSb),/ (BiXMoX W X Sn), for estimating the deep ore have been constructed, and

these indexes are regularly decreasing with the increasing of depth, which are effective criterions to

evaluate the ore potential in depth.

Keywords: Qiaga stibnite deposit;

o LB A 57 TV 5 1L R M DXL AT B X R A
hETH., TAEXEMAI AL IR 4E
202 R AL M A REF— B ool
Pl R B RN E @B I, TAE
XAy g X, X S AR R i 4 000 m, B
4630 m, V-3 4 400 m, A X & 2 630 m, 7EH

primary halo zonation; depth prospecting prediction; Tibet

Mt A ZCET R MABBEHLZEEBT .4
HEB B (& 1), ﬁiﬂifi’@ﬁ LR S s A ]
MRy 7 EEX B (LW 45,1993
RS ,1999; 2B 4, 20035 35 RUZE 45,2005
F44,2001a,2001b; 4 A5 3K, 201 1 s M A AR 45
2006 7% NI BH, 20125 A5 A Ak 58, 2001, 2007,

DX V4 R RO 44 R HL VS R R Y R, AR AL R 2004,2003,2012,2004 ; # & A5, 20125 8 & L
S R Ty NG T | 1 SR (B AL SR R 7 N 4£,2015),
W%
Ts
THO @ o
K B i O‘ !
oM - oL
) &
J-”KW -
- Q - . h ’
K0 J’? L4 681 H < = o |&'§<K23/J o
= § Qlwl'H ok Il g
J =
= %z %0 o, p F X 70;@[“,;@:/‘; " -
JA\ % @A AR R b fﬁj
. é\L uno O R uh J om% ©
PO R B B PSR B 1 o & A8k
i ad- Kba SR & ﬁ/MK‘J K arm B L
Q1 [ukl2| Jy 3| T -5 BBl K67 ke 8 _—9 2710
~ 111205134 @ 15 @ 16 @ 17 @ 18 O 19 @ 20

1. S50 2 vk AR oh Y

Jo A R R A G s 4. W = A IR 6 T A A R R R S
38 RNk 9. MR R B WAL 10, BIVEDT U0 11, BT)R 120 MR WE £ 1. RN 2
FEG15. MAVBETERD s 16, MURIBETT 17, MURIET 18, MURIERTT 19, MR BT 20 MORIHAET: T HERL A B
Pr— =2 MR o AT I o R R
BERGH-ETFREMERERT =SHE

Tectonics outline and distribution of mine in Gudui-Longzi district, Tibet

HT WA B B S
Fild R
i HAE T e s 1. 3k

1

Fig. 1

VIR 2. PR B AL — 1 M U T A R L L B A 3. AR AR AT R i A L A Ol e

CPHM T A TR A6 AT AN K



148 ook M R

NORTHWESTERN GEOLOGY

2016 4

1 XU R 5

o L BH A R MM T L A 7 R s R A
PO A 8 S0 3 11T R AR R L Ak T R B L L 4R
e AT TLAS S 2 0 T X R Bl b 2 Az 3k
12 3 R A B DU A4 3 3 el 2 % =& 22
O e 65 TR AT I 7 B T 5K L T L P DA R B
M e 5 XD G 307 M B ) i 20 $8 3 L R OR AL 4
PRES AT 0T XN D0 R T 2R B A2 0% L 35 3R
gl R A AR A M R R AR M i AL A A
R NE BT A OBLSA RE 25, 2008 5 AR 3 45
2013),

DX 3 M )22 R 7 A 2 DX A R - T
Eo X, FEHEATMERR AR &R KD
A VHER KRS BN 8 7 iR A5, 4]
ZBER, KA =& R KPR H T, 27
BT 4 s X8 b R B A A VYRR A T
R R, RS0 WA T E =&
Gt b, B R 9 s & JE

DX 3ol Ak T B~ 1 A o s LA R R T ¢
Al HE B 7 BT 24 Ry A (I 1) U O 3 o B A L oh
P8 DA HE AT 7 AT TR A B S e TR DR A B A TR AR
o T O R AR T L O AR R T ARG B
TIAAH AT ) AT SR,

TR I AT W] A A A A3 A AU
A EIIE B 25 W B AR ACE T2 20 A AR VY E A AL
s TS A Mol M e GBS BRI &
YA e B AR TR M A I a5
PRI ke R e R R A kT . 7 L=F
G B, BB A S B AR B /b, SR o
TEHTR .

2 B DX FURRAE

DX P9 B 3t )2 RO AR GE H AL )5
CBURRO W e DR R IOE ROK a His
TRE GEREIAL (T, 1) 5 — B IR SR 8 R T R
W Je R R R I il AL 5 B I R AR D
S IR WAL SR = B R R 8 8 R D e e
S Z KA s FARE GEE L2 (Jo = %) 3 — B K B
ER RS T HERLAL S — Beib b e A e e 1l

Yoz N aR a1 A s U O 5 I AR i T e R
P(Q (& 2),

WAL Tl R T R R L R R 1 A B
Uiy o DX PN AS) 3 R A O I ) R AR P ) T
A i 0l 1 T AR P A 4

KWNEBEKAKL, BB ARV 8 A
] LAKCETE 200 A o 88 25 1 SR R B S %
o MBS EWO.HA REHAMKAREN T
fif A RN R R SR 5 B R 35 B 2R ASOIR Bk Bk SR A
BAREAR. A KERESL. AP riEa
Y BRIR AR A R R AR AR ALK . A
SRR | JE T ) A Bl e TR R A AR M LSS AR R
A s WSk < A B R A R A S
PN TR IS 2R A B R R ST B
YRR EREH N . BB ¢ AR KR 450 M4
LREEAE L PR 3

DX PN 4 il A T ) i 2 2 Dl i I T 1 1T A
i, R R E BN RS R A — BUK MR A
Wb e Ao 3 FE AT XA 3T R b e R B K WA
HE 60 20 Ik JELBE S koM TR A L7

3 B Ak H SRR

WL PR R A K TR . K NE R 2
A K0 0 3 e B T RS A R 2 R
W, RS 5 Sk 2 E W AT NS A B
B2 BB AP 4 5 KA PR

4 Bk F By D9, D8, D7,D6, TC076, TCO77,
TC078,TCO79 A~ T FE & il . ¥ 1 ZK4001,
ZKA4301,ZK4401,ZK4701 Py~ TR ¥ (& 3), &
W ARV B8 9~ 26 m, fl A8 A v R AR L A0 S k. B
T A HE SR AL R O Ak BRIk R R
(AN e S NTAR g 7N N e o L Y 2 A
WM AR A R A i . AR R 330° ~
55°,/28°~56°, FEAH K 2 300 m, Ag fifiily 1.6 X
107°~98X 10 °,Pb Sl 0.044% ~5.25% ,7Zn
gh A K 0.026% ~ 1.37%, Sb i Sk 0.084%
~2.10%,

4 S0 Ik 32 52 W Rl R Al W R TR B S
55 Bl 002 e B 3T 4 Dy 0 P L R S R IR 2 A
Wk v 2H 85 7 e DKV b e OV T A0 Bk R 1~
20 mm; W72 M Bk T WA BRI



%4 LETUMRAE - TR T AR S B 4 5 WK JRUAE S AT S TR AR A T 149

)
\

gl
B LA
] al
g o1
Jr’ Jr
/Q;:F\Qhalp J’r] F10 JIr’ é
: (I) S(I)O lO(I)Om
Tor 1[0 [ ]a[ vz a5 s s [sr]r [0 |8 [0 ] ol 10 =] u & 12

I D s ) M e e

LM ARLH G Y ;2. R EH G AR 3. POk P Gl hr 415 B4 IR P G hi 415 — B 5. P TR R B Ge Rl
=B 6. TR RS GBI B 7. PR RB SR A — B8, BRB G H M4l B9, RAREB G H A — B 100 Z LR
KR 1L B Akl s 12, WEGE 5 13 JEBE A 5 14 A6 K 40 df 5 15 M BT B4k 5 16, Sl I J2 /4 0 I )25 17. He ST R 570 K 4
5318, As TR H K5 519. S ITT R 570 K45 520. Pb TR 7% K5 521, Zn TR 8 R 5522, L35I w4 415 5
RO 523 WK K ST 524, PR
B2 MEESKEREEHRE
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Fig. 3 The engineering plan of the Qiaga stibnite deposit
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Fig. 4 The outcrop and microscopic features of the Qiaga stibnite ore
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Tab. 1 The drill data features and level statistics of No. 4 vein of the Qiaga stibnite deposit
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ZK4001 32 160. 55 4 375.802 72.3 76. 86 97.79 118. 71 139. 70 160. 38
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Tab. 2 Elements chemical Features of the primary dispersion halos of Qiaga stibnite deposit
i H logAu logAg logSb logPb logZn logSn logAs logHg logMo logCd logW logBi logBa logCu logMn
FE S5 152 152 152 152 152 152 52 152 152 152 152 152 152 152 152
P8 0.34 —0.61 0.56 1.51 1. 94 0.70 1.87 —0.69 —0.01 —0.63 0.61 —0.38 2.52 1.49 2. 94
PR IE 2 0.18 0. 32 0.42 0.51 0. 32 0.19 0. 36 0. 34 0. 20 0.58 0. 34 0. 40 0.15 0.43 0.23
g 0.03 0. 10 0.18 0. 26 0. 10 0. 04 0.13 0.12 0. 04 0. 34 0.11 0. 16 0.02 0.18 0. 05
1 & 0.15 0.15 —0.07 1.88 1.11 0. 82 1.75 0. 82 1. 68 1. 55 0. 69 0.07 —0.34 —1.34 —0.38
i JiE —0.07 —0.19 1.41 4.35 4. 14 3.35 5. 35 1. 89 5.58 2.50 —o0.11 1.77 0.11 7.03 —0.19
e /M —0.08 —1.32 —0.76 0.74 1. 28 0.18 1.12 —1.29 —0.45 —1.41 0.05 —1.76 1.99 —0.79 2.27
e KAH 0. 81 0. 26 1. 90 3. 60 3.59 1.59 3.68 0. 85 0. 96 1.73 1. 47 0. 76 2. 84 2.68 3.41
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Tab. 3 Zoning parameters of halo-forming elements(10~°)
SR8 Au Ag Sb Pb Zn Sn As Hg Mo Cd w Bi Ba Cu Mn
Ca 5 1 20 100 250 10 200 1 2 1.5 20 2.5 650 200 2 500
2Ca 10 2 40 200 500 20 400 2 4 3 40 5 1 300 400 5 000
4Ca 20 4 80 400 1 000 40 800 4 8 6 80 10 2 600 800 10 000
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Fig. 5 The drill primary halo profile map of Ag element in ZK4401 - ZK4701
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Tab. 8 Primary halos axial zoning sequence of Qiaga stibnite deposit
L% g3 5 ik WA R R
7K 4101 Pb-Mn-Cu-Mo-Bi-Au-W-Hg-Cd-Sn-Ag-Sbh-Ba Pb-Ba-Mo-W-Ag-Cu-Mn-Hg-Au-Bi-Sn-Cd-Shb
0
- As - As
JK1001 Pb-Zn-Cd-Sn-Mn-Hg-As-Sb-W-Bi-Ag-Cu-Ba- Hg-Mn-As-Sb-W-Pb-Bi-Cd-Sn-Zn-Au-Ag-Cu-
ZK400
Au - Mo Ba - Mo
JK4301 Mn-W-Bi-Ag-Hg-Cu-Sn-As-Sbh-Ba-Mo-Zn-Pb- Mn-Sb-W-Cu-Bi-As-Hg-Ba-Mo-Sn-Ag-Zn—-Pb-
430
Cd - Au Cd - Au
JK4701 Cd-Pb-Zn-Sb-Hg-Mo-As-Au-Sn-Ba-Mn-Bi-Ag Cd-Pb-Cu-Sn-Zn-Au-Bi-Mn-Sbh-Mo-Hg-As-Ba
¢

-W-Cu

-Ag-W

W04 A 1 380 ok % 2 i T 4 R R A A [ A
WAHEEENE X,

PATCR i 48 B S mh AR R = T KA A S
RAILERAE BT P B (Cd X Hg X As X Sh),,/ (Bi
X Mo X WX St file by ¥4 T BB ™ A PEAN I 46 A 5 1% 45
B B T Sk 350 2 e B O TR B R R ) S Jl PR A1 (3
9. Bil4n, s fL ZK4001 k3 (4 300 mpRE) : 136. 50—
H (4 280 m R :87. 78> R &B(4 260 mbRE)

46. 30— (4 240 mbpE) : 3. 70 FghEFL ZK4701 sk
(4 300 m AR 145> EFB (4 280 m bR
0. 91> R (4 260 m A5 :0. 01> HR (42 400 mbR
1) :0. 001, IZFE R BE R A 3G 0 2 R BEAIR

PRt L RE % P A &40 9000 %5 Pb. Zn HI Sb
A8 B2 PR T X DX R B A AR U AN L R A
EHRyHEAEZNSENE, BEH ST
TREBA B AR A7 AE S0 A 1] T 424 (4 W] R

%9 Cd.Hg.As.Sb # Bi.Mo,W.Sn 58 K RFE b it &
Tab. 9 The statistics of multiplicative ratio and zoning indexes in Cd,Hg.As.Sb and Bi,Mo,W ,Sn

(CdXHgX AsXSh)p/

AL B Cd Hg As Sb Bi Mo w Sn
(BiXMoXWXSn)p
1 0.152 0.161 0. 052 0.068 0. 064 0. 046 0. 005 0. 040 136. 50
I 0. 064 0.219 0.099 0.141 0. 064 0. 040 0.039 0.022 87.78
ZK4001
I 0. 085 0. 180 0. 048 0.029 0. 157 0.018 0. 005 0. 030 46. 30
v 0.068 0.183 0. 044 0.035 0.094 0.072 0.024 0.032 3.70
1 0.116 0.037 0.038 0.051 0.070 0.052 0.042 0.038 1. 45
11 0.002 0. 144 0.110 0.169 0.138 0.072 0.023 0.029 0.91
ZK4701
il 0. 004 0.052 0.011 0.105 0.152 0.048 0.051 0. 055 0.01
I\ 0. 002 0. 040 0. 009 0. 054 0.173 0.036 0.063 0.053 0. 001
4 . S > 2 P
BHHIE S OUR 5 O R XY X N AR e
+: ‘/\ ) N > 4 N
6 Zhie L QR ) B T L R T R 4 i

S LAR LB A6 X M 5 R Al D HE A L s
BRAL 2 F T FE N WE S XA IR AR 2 g AR A7 45
AR AT - E 2R U JC R B 0l 3 41 e R 4l

(DAg.Au.Zn,Pb, As @& i 5 3 4> 16 % 2 H
P, Pb. Zn @ E 5 W B0 A T O R R
AuAg As @ {5 0 EE M AES (Kb R R HAT
] N R A% . Sb.Cu Heg Cd JLE 5 7wl 4k
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A R R A B, W Sn,
Bi, Mo # A& 55 & 53 A 43 A B850 8L A /D0 8K
JLAS mE A 5 . WL Mo @& (8 5 9 0 Al FE 0 4
TR Sn Bi mE 5 H o A R B, Ba,Mn
TCR R BN TE A AL B B R
A3 A, ZK4401,ZK4001,ZK4701 H1[ Ba, Mn 4p,
Foftl 2% o0 R & S 0 o0 A BB, E S HOE R
I3

(2) X J5AE 2 5% 40 Al DL« 15 ™ T R i
A M ER AL 2 5 o A 5 A B A G R R AE A
ARG — B, 456 5 A S5 AR50
PRI 2R B 415 W LAYy Wi 2 o0 % (Cd, Hag,
As) JEW TR (EESH Pb.Zn, 1138 Sb, FH N
Cu.Au.Ag) B2 ITR (Mn.Bi.Mo,W.Sn),

AN [A) B L AL T A9 H 1 43 TP S A IR AR ] %
DX ) T e B v v A 20 48 B0EE 23 0K H T AR Y
SRR A IRALE AT AR OB 0T I B 43 T A1)
E i F4:Pb—Zn—Mn-Bi—-Mo-W -Sn-Cd-
Hg-As-Sb-Cu—-Au—-Ag—Ba,

() VRFRARA™ 7 T8I < 3% X T 43 )7 1) 5 4
SRS 1 43 A% R B AE ZK4301 T
JCE Pb.Zn L F 404 509N & Ws & W &
A IKFFIAFFAE 19 P B s 76 LR B L. Hg ST R A
TIEHR o8 AT e 4R 8 T 0 1 b BT = A
w8 A0 K R K FHIWRE , BUR T3
A BRI AT BEME LK B2 90K Cu Ml Mo
(A R A N O s S O R N e s D
PE Ko H5 R KHB A B 04776 s As 1 Sb JT FE A
oyl e A g R AR R X A B R ] BE S HOR Y
WIE A G, RARK UL AR Y5 AR R Al R A
PRAR K AT RE 1] T 34 4k 2 18 A 5 F 0 7R A7 78 . %07 IR
R PR IK

(5) X BT 42 07 R D5 26 2 DA U A5 1 - 1 (R R
A BERIE AR S A7 A B ORI AT BE MR AR K. e A
FRGU I B FE A A T IR R T 1 45 bR
(CdX HgX As X Sb)p,/(BiX Mo X W X Sn)y,, % 14
B E I Sk 3 28 RS 0 O IR0 2 IR ) U PR IR
DL AT DUSE 52 VR0 7 (A 0 Pl 2 B2 DL B TR AR AR 5 U3

T 0 6 XN TR 4R S A Bl B R A LA
M=
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