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A study of primary halo anomaly structure of the Lannitang porphyry
copper deposit in northwest Yunnan, China

LI Youguo, FEI Guangchun, LONG Xunrong, HE Chaoxin
(College of Earth Science, Chengdu University of Technology, Chengdu 610059, China)

Abstract; The Lannitang deposit in Shangri-La county, Yunan Province, is a typical porphyry copper deposit. The
main orebodies are distributed 300 ~ 500 meters below the surface and the vein-type orebodies develop in the
surface. In order to decipher the primary halo anomaly structure, based on the theory and method of anomaly
structure, the element association, anomaly characteristics and horizontal zonation of surface of tunnel rocks and ore
samples of the deposit are conducted. Research results show that the structure of the geochemical system of the
Lannitang copper deposit consists of a primary halo of enriched and depleted ore-forming elements and their
associated elements. The positive anomalies of Cu and Mo occupy the ore primary haloes, and the negative
anomalies of Sc, Ti, V, Cr and W coincide with the positive anomalies of Cu and Mo. Positive anomalies of S, and
negative anomalies of Mn, Co, Zn and Cd appear at the edge of positive anomalies of Cu and Mo. The positive
anomalies of Zn, Cd, Ag, Pb, Hg, and Sb appear in the periphery of the metallogenic belt. Ag, Pb, Hg, and Sb

belong to distal indicator elements or supra ore halo elements. The contents of CaO, K,0O and Na,O of the samples
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in the copper mineralization zone are relatively low, which belong to low background or negative anomaly, while the

peripheral area belong to middle background area or high background area. It is suggest that the ratio of the

geometric mean of Cu and Mo to the geometric mean of Sc, Ti, V and Cr can be used as a marker to delineate the

contrast geochemical anomaly, which can better define the spatial location of copper mineralization bodies.

Key words: porphyry copper deposit; primary halo; anomaly structure; Lannitang; northwestern Yunnan province

0 515

W IR AR B P 4 T 20 40 30 4R4R, IR A
BN 2 T TC R P H A A ST R AR 8 1
WM R PORH IR E A A 6] F 2 B
WA, BRI AR T AT SR A Al )
3 A (B R — R ARRIUY ) : Ba—(Sb | As |
Hg )—Cd—Ag—Pb—Zn—Au—Cu—Bi—Ni—Co—
Mo—U—Sn—Be—W

Goldberg et al., (2003 ) $2 1} 13 i) i AE 2 AR &
BRI T 56 % 1 I AR 2 2R G0 P IR A A TR
JUR MBS, A 2 R G0 B AR 00 A AR AE
BT ICER (W 1E 5 A0 T 2R 2 R GE A% ER (5
) R BRI TT R (Se [ Ti Cr 55 ) B 575 7
TIRA 2 RGEALER , (B0 AL JC 2 E 78 1
R (Goldberg et al.,2003) , Fif AWFFE L] (R
45,2009 ,2011 ;55 Bk 45,2009 ) , TC R 19 & 46 B
AR IR T A 1 2 WAL, 0 B sk Ak 27 5
B R TCR I IE S ST R B T 5

B BUER AT PR S — Bl RR ik 1 O™ IR, 765 1
B B B R IATRAL, AR ) Cu Ag Au,
Mo .Zn W 25 /L% ( Chen et al., 2008) ., ZRIIBE A
TG A R A 2 B N R Cu Mo, SMERH As (S,
Au Ag. Pb Bi &5 B 5 h 45 (X)) b A7 4,
2020) . XIDEAKEFE AN (2014) FEBF TR HEAA 42465 1L 50
A PRI, K TR IR Y Fe-Mn-Pb-Zn H)ICHR H &
VERBEED RN RE

BEEH PR D A= 2 DL AT B bR Jo i 48 XA bR
oyt (BB R, 1983 ), AN [F] il A2 47 HAT A [) 1Y
TCRE S T H A RHE, o 3R AR 2 B IE S5
WU R A [ S IG, i Darreh-Zar K&
A PR B 3R I AR v, Ca B Mo 19 & 46, By
Zn Mn Ti F1 Co 5% %5 1 A9 45 1F ( Parsapoor et al.,
2017) o GIS HENFHE Y, TEBE A 407 K & i, Jie
JLR WA E W R 7 AR - Cu 7267 R AP0 9
B, S TR0 B 2 I, Zn A1 Mn
TEW 7 b7 —OR T (BAE L %A IE 7, Mo

APRAAE A N B R AR B G I SR (RS IR,
2006)

FEVEIE B R B PR (1 B A1 B AR e A
FA— HAFEA R B AR (AT A8, 20105 AT — L,
2016 ; 5%, 2018 RS, 2019 ) , AT X JFUAE 4 1
FEEREZN XA A S0 LR, A B TH /R 5
EH A A S ) A R S AR, HRTIZET PR Y R
A IS v R DL ARGE o

ALV PRI e R IR S 1], A 2R GEbiE T
PRAP AT TE 3R S FLPE AR ST R 5 B A 1 18] B Al
WS LS AR 23 WG R Z 5, B T 3 L B
WEES TR R OUR, il 1 Bk AL 2 R 5
R IR AR A S AR R T T
R PRI 22 1) S5 4 R S s ) ol A 4R
IDEPIN(E

I AL AV

PERIEBE A T RO T 2 5 4 B A% HL P B A%
EEA I PR A R VAR E D& e e
ST B B 21 1L A2 1 ARV 3 A% I T 2 AR A (
1) (&35 T, 2004 5 1535 1k, 2004 5 25 3 5 ,2009) o s
ZF TS HURLRS U A TR A AR R A OREY
PERIED R 2 0.4% ~ 1% , 3 50 K
0.5% |54 S8 S8 3 200 J7 i, 34 21 K B0 AR B BE AR
Bl XNEICIAN K By A N KBy A A
KBEA S A A S T m At im0 A6 (B 1%) 5 3K3E 8h
ff ] 25 237 Ma ~206 Ma( #8114 ,2019) . f=ke
Wi EGEE AR A 5 B S R R AR ST T R
LR (B 1),

FEPRIET X B2 =& R g4l —
Be(Tye®) M4 = B (Tyq) , At £ s
AR A . ED IR AR A S 22 AR
RN A LN KB A () AREE LN
KI-AAENK I A5 a R, W (F,) &
LR A /N W 2R T B R R R T A A — 2 5
PERTCE 27) B Ak 5 28 B 5 A i A 7 56 R )
(#5255 ,2018)



32 UL 5 R 4R 0 st IR (1)

ik

\
\
. )
S ok
.
— A\ Ay
;

°99 437 99 a
28/ AW I \\ Q
10 L

>

.....
-----
......
-----
......

28°elelele e
00/ -

......
.......

]2
L [

0

27° A
507 —
(o] (R [ BB [0 Al
Gl 8 [ (@[

ISR T0 A A ST AR s 2— P BB 2L AR R D S R el
3G T KRB OA TR A 4— Sy AL R EACE KR 35—
ERFRPGRLA KA AT R A 6—E S N K By 5 T—E)
ST KB 58— S 38 — KB 9— W2 5 10— 5K 5
LI—J2 e R XL

PL s sl — 35 B DX X dal M J5 151 (16 25 e 4 3t )
B ,2012 4w ®)

Fig. 1
(modified after the reference Yunnan Institute of Geological

Survey, 2012?)
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Geological sketch map of the Lannitang-Pulang area
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Fig. 2 Geological map of the Lannitang area
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Table 1 Statistics of contents in the Lannitang copper deposit (n=130)

A Gt - JLfe] FIAR B A KKl 4
ST N B ON] GI0R . _ ’ o
B T T44{8 Ji% ES FEIROME
Ag 10 30 10400 198 217.0 501.3 1159.6 2.31 53
As 10 0.15 256. 36 4.26 5.51 14.21 31.99 2.25 4.8
Cd 10° 0.015 41.45 0. 135 0.172 0. 781 3.74 4.79 0.09
Co 10 0. 68 77.91 13.6 10. 26 15.2 11.71 0.77 17.3
Cr 10 4. 65 108. 54 15.58 18. 01 23.77 21.23 0.89 92
Cu 10 1. 49 4377 69. 05 86. 47 367.58 724. 14 1.97 28
Hg 107 5.27 107747 142.75 175. 84 1612. 4 10059 6.24 50
Mn 10 12.3 3212 356.9 260. 1 573.4 604. 4 1.05 774. 4
Mo 10 0.12 56.76 2.03 2.47 6.25 9.58 1.53 1.1
Pb 10 2.62 4126 30.25 42.03 172. 86 588.5 3.40 17
Rb 10 7.17 241.29 97.9 88. 04 101. 05 47. 14 0.47 84
S 10 30 115562 1029. 8 1683. 8 9822 16433 1.67 621
Sh 10 0.15 137.98 1. 08 1. 46 4.76 14.37 3.02 0. 40
Se 10 3.68 40. 38 12.99 13.39 14. 24 5.10 0.36 14.0
Sr 10° 44.25 5205.9 293.52 269.3 436. 36 657.23 1.51 320
Ti 10 180. 8 8119.7 2895.5 2652. 6 3280. 6 1960 0. 60 3935.3
v 10 13.99 392. 87 147.95 141.92 150. 53 47.00 0.31 97
\ 10 0.17 4. 85 1.12 1. 04 1.22 0.729 0. 60 1.90
Zn 10 5.94 8507 84.36 72.99 192. 42 766. 3 3.98 67
CaO % 0.03 14.03 0.52 0. 64 2.07 2.91 1.41 3.59
K,0 % 0.13 6.51 2.84 2.59 2.84 1. 05 0.37 2.80
Na, O % 0. 06 6. 87 1.95 1. 47 2.12 1. 50 0.71 3.27

7. * ## Rudnick and Gao, 2003 (#%5| {9k % KFIE111,2012)
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Table 2 The analyses of correlation about the surfer mining area in theLannitang copper deposit

Ag As Cd Co Cr Cu  Hg Mn Mo Pb Rb Sh Se Sr Ti \ 4 7n S Ca0 K0 Nay0

Ag 1

As 0.212 1

Cd 0.403  0.325 1

Co -0.041 0.020 -0.008 1

Cr -0.125 0.120 -0.076  0.006 1

Cu  -0.009 -0.081 0.021 0.377 -0.228 1

Hg 0.824 0.08 0.018 -0.011 -0.039 -0.032 1

Mn 0.085 0.380 0.417 0.4% 0.136 -0.085 -0.011 1

Mo -0.019 -0.106 0.034 0.228 -0.275 0.512 -0.017 -0.225 1

Pb 0.890 0.361 0.573 -0.09 -0.104 -0.073 0.737 0.19 -0.067 1

Rb 0.056 0.132 -0.078 -0.322 0.276 -0.191 -0.019 -0.212 -0.068 0.001 1

Sh 0.59 0.250 0.222 -0.132 -0.142 -0.027 0.581 -0.005 -0.021 0.717 -0.036 1

Se -0.016 0.020 -0.165 0.145 0.228 -0.205 -0.026 -0.013 -0.234 -0.077 0.200 -0.225 1

St -0.020 -0.039 -0.019 0.143 -0.168 0.118 -0.047 0.035 0.091 -0.069 -0.037 0.103 -0.005 1

T -0.043 -0.029 -0.123 0.157 0.179 -0.133 -0.072 0.118 -0.195 -0.114 -0.034 -0.222 0.624 -0.030 1

A -0.105 0.006 -0.191 0.134 -0.072 -0.064 -0.135 -0.140 -0.050 -0.186  0.125 -0.283 0.795 0.062 0.563 1

W 0.248 0.087 -0.034 0.121 -0.002 -0.028 0.126 0.086 -0.041 0.091 0.316 -0.013 0.138 0.011 0.263 0.217 1

In 0.438 03600 0.978 0.039 -0.062 -0.003 0.059 0.502-0.035 0.605 -0.066 0.235 -0.136 -0.021 -0.102 -0.178 -0.016 1

S 0.115 0.372 0.167 0.415 -0.092 0.19 -0.028 0.051 0.193 0.104 0.038 0.047 0.341 0.09 0.08 0.328 -0.027 0.140 1

Ca0  -0.009 0.32 0.305 0.181 0.001 -0.120 -0.083 0.599 -0.178 0.076 -0.171 -0.008 0.031 0.272 0.19 -0.047 -0.013 0.325 0.050 1
K0 -0.009 0.023 -0.135 -0.278 -0.006 -0.114 -0.085 -0.267 -0.054 -0.080 0.873 -0.091 0.235 0.017 0.069 0.268 0.376 -0.119 0.003 -0.170 1
Na0  -0.207 -0.219 -0.101 0.465 -0.191 0.225 -0.158 0.010 0.159 -0.247 -0.614 -0.253 0.238 0.172 0.323 0.376 -0.036 -0.121 0.158 0.017 -0.466 1
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Fig. 4 The single element geochemical anomaly maps of the primary halo from the Lannitang district
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Fig. 5 The association anomaly maps of the primary halo from the Lannitang district
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