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Fig. 1 Sketch geologic maps of Yuyao-Longquan district!"*! (a) and Furong mountain district (b): 1—Cretaceous; 2—Jurassic; 3—

Triassic; 4—Middle Proterozoic; 5—Granite porphyry; 6—Quartz porphyry; 7—Diabase porphyrite; 8—Mixed granite; 9—Mixed

quartz diorite; 10—Compression faults; 11—Tensional faults; 12—Unconformity geological boundaries; 13—Gold deposit; 14—

Study area

2 W XHREDR

PSR XA T2 B DR AR . B
DXt R 2 B T SRR, DL BRI TS
HE, R IEARCE R, A EE R I
MR D RRKRA, h—ELNZHyiRR)ZE, JZE
EERE, AREEHE S TR R TUA 2 by w4l
HINRRKA S 2 BREE M, h—E KL A
i,

W IXMIERE, PG R E TR 2
W WK B NE. NW 24, NE [,
W4, i 75°~80°, Jail /s iol, WigdZ WiiGs)
B, SRR M. NW B, Zoh ke
Wizd

WX AL PE A R IEA AR BRI A e A

MO EEN, A AAR, L N BERIE S
AR WA ATNKLS . 0K R Rk
HRE, HVELRYENCE IR . LA Ao B, ik
BRZW T RKIGRE AR, NI 8 T8 3
=4

W k32 NE [l B il 2, a3 ik 30
A4, BIKIAIEE— % 50~80 m, HHKIAEHEIX 300 m.
A ARE K 50~150 m, Ui [ ZEAHZY) 100 m, 5 [ 5
R AR, WA — KT 600 W4 JFFEARfh K
(0.15~2.2 m), =2 5 R o AR S A AR A IR R,
A X LGk =, AR A RS, 4. R
WA IE 2 W Sk—Rg L& M X DURE Lo =, 4.
B A IEAH G IR I

W2 0 AE-HIERR G R . AR 4544 .
WA R AR, AR, DR GRN
L PICRAE . RGBT aa PV,
T, ORI, HRED L, WK A ) 5 R K



27 45 3 W

B, S WILE S R I B I 2 Al S0 18y Tl 565

R, EEARE. HRRML, EIAL ST
fo, JrhRER, BB, A2 RHL, ATCELS R
B RN Y.

3 HWEEMEHL

3.1 HmRERMRSH

h T REFURIE B I o P41, AE 0 S HIERE
(AN T o e P 28 K 0 T8 Y 3R G0 R B ) 32 38 o A b
125 7F, RAEACEFE W 3. FESLL 2 m b i, BHT
SE CRAE, RESRAE S 2 m YU N 2 S gL, B
FEEE 500 go 7 L2 SO (P 2B I A 0 11
ATV ] B R R PR R B TV

ASUCKE AR A EH W8 e A £ e B AR e
TRR L 5E . Hor As. Sb. Bi Ml Hg JCE & K
R EACENNE : Ag TCFR KB 5K AT s i 1~ Wi
S ETHEE ;s Cu. Pby Zn. Co. Ni. Mn Al
Ba JCE M & #RH X SOOI ENE; AutH
(1) SR A B B IR0 5 s W AT Mo TG # )

B ICP H e ity e .

32 TERAEHFE

AR BTIRE A B, B AR, R
WHLEL, ATTREMRAIEZR /-, Pk, s EE v
SRR S A I AME A E » LAY AR 24 84 32 f%1EN
Au. Ag. Hg Ml Sb JtRMSM. . WA R FRAEEL
MG R AL 24 4. 8 i), BEMIE I c R T
KB, N 4 mTLLEH, Bl GHE Ag 5 Au (B35 &
BT 345 m PA BB Hg. As AT Sb G ZE 2 1
EEML, WA EEAT 455 m A1 345 m B
Pb. Zn Fl Cu JCH MG TERLF, WAl i 12
PiF 370 m B W 5 Mo seE R W ESTEL, iy
ST 345 m LRI B (EfAERRE, RFIEET
Lt gtk As A1 SO ME 310 m Hp BUSAEAE A i 5
BRI 5 70 2% Zn® °1E 455 m h BUAEAE N AT R 3

T4, WITHEAMKRETUE H(LE 1), Ag it
#5 Au Bl KRB EY), HXCH Cu. Pby Zn
Sb e . M R BRIl LLE (LK 5), IX
I JCE Au. Ag. Cu. Pb Al Zn A& WIE: 5

Pt,Ch

Luodian

[1g 1[5 |2 [pechs N+ s Ao [ 7 [ e s [ o — [~ [o| ATl

2 Z Ly R T

Fig. 2 Sketch geological map of Luoshan Au-Ag deposit: 1—Gaowu group of upper Jurassic; 2—Dashuang group of upper

Jurassic; 3—Chencai group of Middle Proterozoic; 4—Porphyritic mixed quartz diorite; 5—Mixed quartz diorite; 6—Subvolcanics;

7—Quartz porphyry; 8— Amphiboles quartz monzonite porphyry; 9— Diorite porphyrite; 10— Diabase porphyrite; 11—

Unconformity geological boundaries; 12—Faults; 13—Gold lode and number
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Fig. 3  Sketch map of sampling position of structure ) C Mm C

superimposed halo in Luoshan Au-Ag deposit: 1— Biotite C; I=isn (D
perimp £ P 7~ Max C, — Min C;

plagioclase gneiss; 2—Mixed quartz diorite; 3—Fractured zone; ISSES/ I<i<n

4—Sampling position and number; 5S—Faults
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Fig. 4 Elemental anomaly maps of structure superimposed halo in Luoshan Au-Ag deposit
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Table 1 Correlation coefficient between different elements

g )

K ¢ N PBrb i tEML SRR Yo, NP
BT LRI & 4 m R A

RS TR SI X =R IR N =R DI NES UL DIV
WREFIU % (Mn. Bi. Ag)-(Sb. Hg)-(Cu. Pb. Ba.
Au)-(Zn. As. Mo)-(Co. Ni. W),

M6 3o R B AR LA S5 e R R v B
i, W) IS RN R R GOk HR
PN 255 0 3% 43 48 s A H I AE oAt rp B
o, i @) A ORI R BB EAG K
JCEMFHIN, A 3.

A Y 3)

b G REFER AT Gy e, Lo, A
BN, SRR E A, AR B Rz .
AG=G, -G, (4)

X Gy W ITCHR I R HU B P Ak Hh B AR
FPEFRBUEZ N Gy A & ooz o B KA Z A0 .
AG BN TCE P AR B R FRT, se s
JCE TSN (A LI F): Ag-Mn-Bi-Hg-Sb-Ba-Cu-
Au-Pb-Mo-As-Zn-W-Co-Ni,

Correlation coefficient

Element
Au Ag Cu Pb Zn Co Ni Mn Ba As Sb Bi Hg w Mo
Au 1.00
Ag 0.86 1.00
Cu 033 035 1.00
Pb 038 033 028 1.00
Zn 0.19 022 029 040 1.00
Co -0.19 -0.15 035 0.01 0.09 1.00
Ni -0.17 —-0.12 030 -0.10 —-0.01 0.79 1.00
Mn 024 022 023 -0.04 010 026 030 1.00
Ba -0.08 0.03 -0.01 —-0.12 —-0.06 0.07 0.09 0.01 1.00
As -0.06 —-0.07 0.10 0.11 031 042 020 -0.05 —-0.05 1.00
Sb 0.19 039 027 023 024 026 0.10 0.11 005 035 1.00
Bi -0.06 —0.07 —0.01 0.06 -0.06 0.13 0.15 004 0.12 -0.04 —0.03 1.00
Hg -0.04 0.02 0.08 004 016 023 0.09 -005 0.01 059 024 001 1.00
w -0.18 —-0.17 —0.04 -0.11 -0.06 0.22 0.16 -0.08 —-0.03 —0.03 —0.13 0.17 -0.05 1.00
Mo -0.15 —-0.14 -0.06 —-0.06 -0.11 0.15 021 -0.01 0.00 -0.02 —0.04 058 0.11 034 1.00
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Table 2 Normalized values for linear metal contents of different elements

455 m 405 m 370 m 345m 310 m

Element " " " - -

Cy Cy Cy Cy Cy C; Cy Cy Cy Cy
Au 8711.01  0.4894 1689.76  0.0783 17429.80  1.0000 12493.66  0.7110 352.56  0.0000
Cu 577.85  0.4443 385.90 0.2709 662.80 0.5210 1193.20 1.0000 85.95 0.0000
Pb 1628.48  0.1468 309.16 0.0000 9293.94 1.0000 7993.12 0.8552 418.16  0.0121
Zn 10155.94 0.3961 5888.79  0.2297 9667.52 0.3770 25641.66  1.0000 0.00 0.0000
Co 125.08  0.3048 189.62 0.7623 82.08 0.0000 223.17 1.0000 172.62  0.6418
Ni 211.35  0.1304 267.28 0.1802 64.93 0.0000 1187.91 1.0000 697.71 0.5635
Mn 40486.93  1.0000 19077.43  0.3690 10781.79  0.1246 15597.72  0.2665 6555.29  0.0000
Ba 7223.58 0.8544 2600.88  0.3076 7306.58 0.8642 8454.65 1.0000 0.00 0.0000
As 5236.62  0.0557 6058.92  0.1009 8086.69  0.2125 22403.95  1.0000 4223.99  0.0000
Sb 126.78  0.0000 291.09 0.7998 259.41 0.6456 332.23 1.0000 157.85 0.1512
Bi 22.60  0.6158 3.98 0.1085 0.00 0.0000 36.70 1.0000 1.13 0.0308
Hg 1810.45 0.0775 13011.43  1.0000 3387.93 0.2074 8336.52 0.6150 869.70  0.0000
Ag 3525.29  1.0000 495.50 0.1406 129.94 0.0369 3470.41 0.9844 0.00 0.0000
Mo 586.01 0.3114 251.33 0.1335 0.00 0.0000 1882.12 1.0000 0.00 0.0000
w 282.71  0.1593 0.00 0.0000 169.20 0.0954 1774.21 1.0000 393.76  0.2219

R3O LM M B0 0 AR HO A 5 R 4

Table 3 Zoning index and variability index of zero line structure superimposed halo

Element *455 m : : 405 m : 370 m : 345 m : 310 :
Dy G; Dy AG D; AG Dy AG D; G;
Au 0.0818 0.0175 0.1967 —0.2355 0.0529 0.0000
Cu 0.0742 0.0605 0.1025 —0.5877 0.0744 0.0000
Pb 0.0245 0.0000 0.1967 0.2370 0.0637 0.0075
n 0.0662 0.0512 0.0742 0.0744 —-2.5732 0.0000
Co 0.0509 0.1701 0.0000 0.0744 0.3958 0.7465
Ni 0.0218 0.0402 0.0000 0.0744 0.3475 0.3926
Mn 0.1671 0.7583 0.0824 0.0245 0.0198 0.0000
Ba 0.1427 0.0686 0.1700 —0.8056 0.0744 0.0000
As 0.0093 0.0225 0.0418 0.0744 —0.9888 0.0000
Sb 0.0000 0.1785 1.6512 0.1270 0.0744 0.0933
Bi 0.1029 1.1436 0.0242 0.0000 0.0744 0.0190
Hg 0.0129 0.2232 0.3300 0.0408 0.0458 0.0000
Ag 0.1671 0.6698 0.0314 0.0072 0.0733 0.0000
Mo 0.0520 0.0298 0.0000 0.0744 -1.0989 0.0000
W 0.0266 0.0000 0.0188 0.0744 0.1369 0.8754
4 e W2 IR, R, RN AR K
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Fig. 6 Rose diagram of ore-bearing fractures in Luoshan deposit: (a) Dip rose diagram of ore-bearing fractures; (b) Strike of

ore-bearing fractures; (c) Ip angle of ore-bearing fractures
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Fig. 8 Structural superimposed halo’s axial zonation and deep

prediction mode of zero line: 1—Biotite plagioclase gneiss;

2—Mixed quartz diorite; 3—Faults
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Structural superimposed halo characteristics and deep metallogenic
prediction of Luoshan Au-Ag deposit in Zhejiang Province, China

LU Yu-long"? XIAO Qiu-yue’

(1. Key Laboratory of Non-ferrous Metals Metallogenic Prediction, Ministry of Education,
School of Geosciences and Info-physics, Central South University, Changsha 410083, China;
2. Second Geological Party of Hunan Bureau, Nonferrous Geological Prospecting, Xiangtan 411102, China)

Abstract: Luoshan Au-Ag deposit is located in the center of NE-striking Yuyao-Longquan uplift belt, which is a
significant precious metals mineralization zone in South China. The metallogenic structures and primary halo of this
deposit were studied in order to establish the structural superimposed halo model and forecast deep mineralization. The
analysis of the tectonic evolution indicates that metallogenic structures are formed during volcanic activity in Yanshan
period. The dominant orientation of metallogenic structures (NE63°) was determined by statistical analysis of the
ore-bearing structure. Ag and Au are found to be close related to mineralization after correlation analysis on Au. Ag. Cu.
Pb, Zn, Co, Ni, Mn, Ba, As, Sb, Bi, Hg, W, Mo elements. R-type cluster analysis suggests the element combination
characteristics are as follows: Hg, Sb, As, Ba (front halo)—Au, Ag, Cu, Pb, Zn (near-ore halo)—Co, Ni, Mn, W, Mo, Bi
(rear halo). Axial zoning sequence of the zero-line elements, determined through Grigorian method, is
Ag-Mn-Bi-Hg-Sb-Ba-Cu-Au-Pb-Mo-As-Zn-W-Co-Ni. Mn and Bi (rear halo elements) are in the upper zone. Hg, Sb, Ba
(front halo elements) are in the middle zone; Zn (near halo element) and As (front halo element) are in the lower zone.
The reverse zoning sequence indicates that there is a blind ore body located at depth of this deposit. Based on the
ore-body characteristics, predicted blind ore body is located at the zero line depth of 250—50 m, and the length along
dipping direction is around 100 m.

Key words: gold and silver deposit; structural superimposed halo; metallogenic prediction
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