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Abstract: The geochemical characteristics in macroelements, REE and trace elements of Orebody No.1, skarns and wall
rocks (limestones in Huanglong Group and Chuanshan Group) were discussed. The results show that Jitou rock strains
are weak silicate saturated, vice-metaluminous and calc-alkaline, originated from upper mantle and contaminated by
crustal materials during digenetic evolution process. The element Cu in Jitou rock Strains is so rich that the magma has
the potential to supply metallogenic substances, and the REE distribution curves, > REE and contents of six metallogenic
elements (W, Sn, Cu, Pb, Zn, Ag) of ore in Orebody No.1 are similar to ones of Jitou rock strains and skarn, but different
from ones of limestones in Huanglong Group and Chuanshan Group. On these basis, the genesis of the deposit was
studied by analyzing ore-controlling factors, geochemical characteristics of Jitou rock strains, ore structures, alteration of
wall rock, mineral zonation, geochemical characteristics of the deposit, source of ore-forming materials and comparison
among typical Sedex type deposit, skarn type deposit and Xinqiao Cu-S-Fe deposit. The conclusions are that the magma
is the necessary factor of the mineralization, and that Xinqiao Cu-S-Fe deposit is skarn-type Cu-S-Fe deposit because of
its contact metasomatism.
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Fig. 2 Textures and structures of typical ores in Xinqiao Cu-S-Fe deposit: (a) Metasomatic pseudomorph texture; (b) Metasomatic

rims texture; (c) Metasomatic relict texture of colloidal pyrite; (d) Metasomatic relict texture of magnetite; (¢) Crimp pyrite ore;

(f) Colloidal pyrite ore with crystal pyrite
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Fig.3 Microscope photos of diorites in Jitou Rock Strains: (a) Panidiomorphic texture of potassium feldspar and polysynthetic twin
texture of plagioclase feldspar(+); (b) Dissolution texture of hornblende and zoning of plagioclase feldspa(+) ((+)—Orthogonal

polarization of microscope)
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Table 1 Whole-rock analysis and lithochemical features of Jitou rock strains in Xingiao

Compositional parameter XQ009 XQ33-1 XQ41-1 Average value
w(S10,)/% 56.59 58.97 61.83 59.13
w(A1,03)/% 16.99 16.31 16.23 16.51

W(TFe,053)/% 5.78 5.74 4.34 5.29
w(Ca0)/% 6.66 5.14 4.21 5.34
w(MgO)/% 2.62 1.50 0.94 1.69
w(Na,0)/% 3.68 3.54 3.56 3.59
wK,0)/% 2.58 2.85 3.52 2.98
W(Cr,03)/% 0.01 0.02 0.01 0.01
W(Ti0,)/% 0.96 0.72 0.59 0.76
w(MnO)/% 0.13 0.03 0.05 0.07
w(P,05)/% 0.338 0.263 0.200 0.267
w(Sr0)/% 0.10 0.08 0.07 0.08
w(Ba0)/% 0.09 0.08 0.08 0.08

[W(K,0)+w(Na,0)/% 6.26 6.39 7.08 6.58
W(K,0)/[ w(K;0)+w(Nay0)] 0.41 0.45 0.50 0.45
w(Na,0) /'m(K,0) 1.43 1.24 1.01 1.23

AR 1.72 1.85 2.06 1.88

A/NK 1.92 1.83 1.68 1.81

A/CNK 0.81 0.89 0.94 0.88

o 2.88 2.56 2.66 2.70

T 13.86 17.74 21.47 17.69

ALS Minerals—ALS Chemex, Guangzhou, China. 2011. AR=[w(Al,03)+w(Ca0)+w(Na,O)+w(K,0)]/[w(Al,03)+w(CaO)—w(Na,O)—
W(K,0)]; A/NK=m(ALOs)/[m(Na,0)+m(K,0)]; A/CNK=m(Al,03)/[m(Ca0)+m(Na,0)+m(K,0)]; o=[w(K,0)/w(Na0)1/[w(SiO,)—
43]; =[w(A1,03)-w(Na,O)/w(Si0,).
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Table 2 Contents of trace elements and characteristic values of Jitou rock strains in Xingiao (wg, 10°°)

Trace element or XQ33-1 XQ33-10 XQ35-1 XQ41-1 Average Vickers value
characteristic value Quartz diorite Quartz diorite  Diorite porphyry  Quartz diorite value (1962)
La 41.8 37.3 39.9 41.2 40.1
Ce 79.3 72.3 67.9 71.8 72.8
Pr 9.17 8.59 6.48 7.97 8.05
Nd 339 33.7 22.9 27.9 29.6
Sm 6.59 7.03 3.75 5.37 5.69
Eu 1.56 1.74 0.99 1.33 1.41
Gd 4.45 4.99 2.80 3.75 4.00
Tb 0.70 0.75 0.43 0.55 0.61
Dy 3.94 4.27 2.81 3.15 3.54
Ho 0.82 0.91 0.55 0.67 0.74
Er 2.24 2.48 1.75 1.82 2.07
Tm 0.39 0.41 0.26 0.33 0.35
Yb 2.09 2.09 2.01 1.74 1.98
Lu 0.39 0.42 0.31 0.34 0.37
Y 25.8 28.3 17.7 20.5 23.1
w 1 1 1 2 1 1.3
Sn 4 9 1 2 4 25
Mo 3 8 2 4 4 1.1
Cu 427 106 9 26 142 47
Pb 13 15 43 16 22 15
Zn 33 80 314 40 117 83
Ag 1 1 1 1 1 0.07
\Y% 95 162 37 76 93 90
Cr 10 20 10 20 15 83
Co 8.1 7.3 2.5 7.9 6.5 18
Ni 6 10 5 5 7 58
Ba 677.0 2370.0 211.0 809.0 1017.0 650.0
Sr 783.0 1605.0 78.0 683.0 787.0 340.0
Cs 2.78 7.59 14 4.12 7.20 3.70
Ga 21.1 21.2 18.0 19.6 20.0 19
Hf 5.0 4.5 5.0 4.8 4.8 1.0
Nb 14.3 11.7 15.0 12.9 134 20
Rb 93.0 72.9 245.0 123.0 133.0 150.0
Ta 1.0 0.7 1.0 1.0 0.9 2.5
Th 12.70 7.37 16.00 14.20 12.50 13.00
Tl 0.5 0.5 1.6 0.5 0.8 1.0
U 3.73 3.86 3.70 4.66 3.99 2.50
Zr 192 169 195 182 185 170
>LREE 172.32 160.66 141.92 155.57 157.62
>'HREE 15.02 16.32 10.92 12.35 13.65
>REE 213.14 205.28 170.54 188.42 194.35
>'(La-Nd) 87.00 86.00 90.00 88.00 87.75
>(Sm-Ho) 10.00 11.00 7.00 9.00 9.25
>(Er-Lu) 3.00 3.00 3.00 3.00 3.00
> LREE/YHREE 11.47 9.84 13.00 12.60 11.73
SEu 0.90 0.93 0.98 0.94 0.94
5Ce 0.81 0.82 0.81 0.78 0.81
w(Ce)N/'w(Yb)x 7.67 6.99 6.83 8.34 7.46
w(La)n/w(Yb)n 11.88 10.60 11.79 14.05 12.08
w(La)n/w(Sm)y 3.96 3.32 6.65 4.80 4.68
w(Gd)n/W(YD)y 1.30 1.46 0.85 1.32 1.24
w(Eu)/w(Sm) 0.65 0.68 0.72 0.68 0.68
w(Sm)/w(Nd) 0.58 0.63 0.49 0.58 0.57

Test unit: ALS Minerals—ALS Chemex, Guangzhou, China. 2011
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I SEu 4393k 0.85~0.93 Fl 1.04~1.05, &I T 1;
AR I H W) W B 1 8, SEu 2 1.61~1.90;
il SS9 H IE 2, H 8Eu 2 0.81~0.85.
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GRS ARG — BEA K UFRAG, (22 Cu £
R CRL B b AR A A T i I T A I (L 1
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EwEAEE, i HZ KT A T A S 2L 13(d)
FID): JTHF Zn fEW7 RAT O EEm, EHAR 4K
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PR A (B S A S TR S (LKL 13(e)). SUA
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VAT - ZE el e 2 O B R A .
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+— XQ19-6
= — XQ47-5
o — XQ19-7
o — XQ33-8
4 — XQ33-9

Sample/Chondrite

La C¢e Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

100

12 HIX 1S AR LR R
Fig. 12 REE distribution mode of Orebody No.1 in Xinqiao

R3I OHHIR 1S AR CR R
Table 3 Contents of REE of Orebody No.1 in Xingiao

w/107°

Sample Name
La Ce Pr- Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu Y

XQ19-6  Pyriteore 19.6 31.0 3.43 133 344 185 295 053 3.07 0.67 187 033 1.78 033 2I.1

XQ47-5  TYACOC o as6 417 173 430 202 451 091 565 128 363 0.68 324 050 388
with quartz

XQ19-7 Sk;;;’:th 357 69.2 821 29.1 561 1.60 437 0.65 3.63 076 2.06 035 181 036 23.5

XQ33-8 Sk;;;’:th 56 113 170 85 295 092 290 055 3.45 082 237 041 227 042 282

XQ33-9 Altered skarn 14.9 29.8 3.64 14.4 359 129 276 049 285 0.62 1.68 030 155 029 184

Altered quartz

XQ40-1
Q diorite

364 669 7.64 284 554 136 389 058 3.15 0.66 1.80 031 1.66 032 19.8

Altered quartz

XQ19-8
QI diorite

444 824 934 335 634 144 451 065 355 0.75 2.08 037 196 039 232
XQ33-1 Quartzdiorite 41.8 79.3 9.17 339 6.59 156 445 0.70 3.94 0.82 224 039 2.09 039 258
XQ33-10 Quartz diorite 37.3 72.3 8.59 33.7 7.03 1.74 499 0.75 427 091 248 041 2.09 042 283

XQ42-1 Altered 6.1 63 101 39 073 021 096 0.13 0.87 0.19 0.53 0.07 0.48 0.07 8.9
limestone

XQ43-1  Limestone 82 6.5 127 51 1.00 028 139 0.18 1.11 022 059 0.08 044 0.08 10.4

Test unit: ALS Minerals — ALS Chemex, Guangzhou, China. 2011
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Table 4 Contents of trace elements of Orebody No.1 in Xinqiao

w/107°
Type Sample Name
W Sn Cu Pb Zn Ag
XQ19-6 Pyrite ore 3 51 830 6 58 <1
XQ47-5 Pyrite ore with quartz 32 52 833 12 31 <1
Ore XQ33-12 Magnetite-pyrite ore 8 10 349 47 197 <1
XQ45-1 Chalcopyrite -pyrite ore 17 5 2190 7 5 <1
Average value 15 30 1051 18 73 <1
XQ19-7 Skarn with pyrite 5 9 163 6 63 <1
Sk XQ33-8 Skarn with pyrite 23 46 636 10 161 <1
am
XQ33-9 Altered skarn 10 25 965 19 97 <1
Average value 13 27 588 12 107 <1
XQ40-1 Altered quartz diorite 1 2 122 19 94 <1
Altered P
. XQ19-8 Altered quartz diorite 7 3 267 7 34 <1
magmatite
Average value 4 3 195 13 64 <1
XQ33-1 Quartz diorite <1 4 427 13 33 <1
Fresh
et XQ33-10 Quartz diorite <1 9 106 15 80 <1
magmatite
Average value <1 7 267 14 57 <1
XQ42-1 Altered limestone 3 <1 68 104 77 18
Wall rock XQ43-1 Limestone 2 <1 28 21 22 <1
Average value 3 <1 48 63 50 10

Test unit: ALS Minerals — ALS Chemex, Guangzhou, China. 2011
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A1) THER S WA SRS B MEHE R s A, O I
IR FATR) T B L AR 20 SRR #h 2
AN . LR A RRT Cu s A s AR it
W I HL A AR S W (s 1

WG : 1 SRR R A AR
T RE s U PR AR RT3 W, it L
JSA A B A AR E O e GRS BIR &
PR BUR RS F 3 s s AR R WL
b £ HiE -

Fla Az BEa AR DR, A, fiE
KA s AR Ao 1, i B S A
W RS AR, SO T = TR R _E SR
Gk

IV ELIIE) P R (1RO W= R N N S -3 T R 7/ ke
BILSK AR S T 110 1 Gk et g 2R (1 e TG PR 1Y)
WLl — 2 BNEL AR I b w4 (G
B7), B AR XU ARG 1, X R
W5 B Z IR DR AR

W IR ERA AR AR BB R A R
PRIBERAZARFAE: 00 5 G R - R4A Y REE 11
HEChHEE, S Bl P EAHZROR: Ak
o I HEAR B Y- RCERI 2B A0 W&
A AR T BT 0 FR B S A e SRR
o IXRBERHEHS o tHAT A0 5 E ARy R G 2 TR 2 AT
—EMSESIE, R B I

JSH ) FRE : S Rl Pb R 2% A ZH i B B 4
S SR i e AN A D S E ey /L
Cu JUE MR & HRRFE - A0 9 RIJT A i S R 3=
UESEAT PR IR AT B Ay o KD 20, Xt W 9 2
DX P b 2R R, HOO I (R AR e T
FER A P AR

B AR IRIRTEE K B MR A A IR b5 SR
Sedex YA R——3% [ 21 A0 8 R R BB AR L 1Y
RS 25 R R—— ARV B BRAT IRREA T LU, B
HTI AR A R I AT ) 5 L 5 (B 21 A K 2 A b
WA, 15 B IRAEAEZR LR 5).

RS OWIFHIBREE RS M Sedex BUI IKRIRY 25 B4 IR IA LE A5
Table 5 Comparison among typical Sedex type deposit, skarn type deposit and Xinqiao Cu-S-Fe deposit

Item Red Dog Zn-Pb-Ag deposit Xingiao Cu-S-Fe deposit Daye Fe deposit
Black organic-rich and calcareous . . Limestone in Group Daye, Lower
Wall rock g 37] | Limestone in C,.3 . ?1?41] Y W
mudstone, shale Triassic
Effect of t . Jit k strai d Daye Batholith and mineralizati
ec.: 0 @ag@a 0 No decisive effect R oy rqc strains an aye Batholith an mn[lga ization
mineralization mineralization closely related closely related
. Mainly Pb and Zn with a small . .
Metall . Mainly S, Fe and Cu, wit 11 .
erogeme amount of Cu and Ag, but without Ay ©and iy, with @ sma Mainly Fe and Cu™!
element [39] amount of Au
Aul
Mineralization Zoning of Cu-Zn-Pb-Ba(Fe) from Zoning of Fe+S-Cu+S-S from Zoning of Fe-Fe+Cu-Cu from
zoning bottom to top™” Jitou Rock Strains to outside top to bottom!*

Structure of ore

Texture of ore

Wall rock alteration

Source of
ore-forming material

Source of
ore-forming fluid

Mainly block, stockwork, disorder
and kataklastic structures”);

Mainly zonal, granular and mosaic
textures™™!

Silicifization, vulcanization
materialized, chertification and
barite®

Ancient rocks of Shield™®

Seawater*”

Mainly block, disseminated,
brecciated, stockwork, curled,
honeycomb, vein, miarolitic
structures

Granular, metasomatic, colloidal
textures

Mainly skarn lithification,
silicifization, carbonatization,
sericitization, kaolinization and
chloritization

Mainly magma

Magma[5 361

Mainly block, disseminated,
brecciated structures

Mainly metasomatic texture 1!

Skarn lithification, epidotizatio,
albitization, carbonatization, and
so on'*!

Mainly magmal*

MagIna[42]
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7 ZEig
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1) WLk ACE BRI N KA 255 A 8 Tk 1R 99110
RSP TUSA A1, 3T KoO 1 & CaO, J& 4565,
PEE T ACG 28, FR7n AR ¢ E 2RI T b,
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e 73 4R A HAR EHEE W A FA A, T S 2%
WAECK: B4 WL Sn. Cu. Pb. Zn. Ag %% 6 Fhii
HIUURGERRLW s, LOoEatk, mhHE T
o 2K IR A S E R Ry R E B —
fRRZE, SIS RRA K.

3) WLk E AR Cu U M smELE R UL K
H AR D)5 7
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