R

2004 £E

Hhy

MINERAL DEPOSITS

I

B3z B 1

XEHS :0258-7106 (2004) 01-0039-13

HMEAEmLUEBMREE LSS R
A HERIL S

DU VEAE L

BT

P EREABE P SR AL A BT ST | o iR v T 98 T A it M B JE S = AR T

2ok FEE L

510640)

i F SCERABMEICR(EER LT MBS R R VE A IS T S NIRRT (K ORI S TR

MRS S B FAR IS 1A R i ) AL

IR B BE D T TG B R AR R A S de I L fiE

AR AL L IX <6 22 8 IR AT PR ™ 10 J R 5 A A A L 22 R U K B E I o
YA 5T IR T TG TR W Y

SR Rl (320 C ATy HD IR SRR R PE A5G IR OB 0% TV SR A MO S ML )R 8 2 R I ) A B
WS DA AR R R s AR R AT R T 6 2 S (OB ™ . R DA LR A A0 R ER Bl ) 2 e it K AR I
TR FH RN B 3 2 A ek DX A < 2 < Je R 2 T S (X 4R AT i S A T 30 0 A R sl R s 5 i e 2 1K) ]

ESR SR TELZEBEN RGNS 5T .
KEEIE  HBR{LYE HERALEORER
FE2ES: Poll; P61s .51

WZRAEHLIX (R & 112°45 LLAR L4 26° 40" LA
A6y 7 VLR L R B . oo AR BAR  BAYE
SRR A FE 1% X Hb Ak 371 Bl b 5 46 G
Pl 5 25 5 AL VG 8 R 1 AR R Sk (R MR
1994 BRFK 5 1993 ; £81 ,2000) ¥ F 45 1tk
G5 WAL e R A AL S ol s AR fE B e R —
AN 72 K 1) 52 NE ] DXk K 7 24 4 51 1) i85 48
& 2 4 JE T DT CEEAR AR SR 1999) . Rl
e ki A1E b o ARGE G G ( Chen et al . |
1991 ;Li et al . ,2002) , X.Z)J] T 22 IR Z4ff il 5 R0
A RIS AR RS ) AR E T B
R PR Rt B 5 5 (e AR b I il T2 Ik 2
RABligk FERAIRE ) L EH S T R T %X
B NNE [a) 81 N W [r] K 280 3 M 7 28 3% G 4 il 1 JFE 271

L0 L A 3 A SR AR P e S Bl S DA

BOEY VBEAE MR 2 &R BN A (R R A
1993 ;fHIEA-5E 1999 ;45485 1998) (K1) .
AT BORH OB A4 HO BT ) 1988 5 XIIRTESS

e A R
SCHERFRIRES (A

M IRG A REREIE LA R

1999) 3 B Wi AR b J& 55 2% 3 IR iR 2 I b X 2
— JUCASE YR B 25 2R 00 Bl b ok w0 AT B
7 AEH BTG T AR A b X L AR 2 S A s
VEFH 22 8] 0 5% SR ATH AR A0, HA7 AEAS [R5
U N AR A HL X A R 1 R 4 R 5 T
AFEFEREESR T RE R FEER N4 K2 HE
RIS 7= T B B (DR AR | 1988 51990 ; B2 K
Wr 1991 ; AR FHEE 1991 (2 [ 1999 ;) o 45 |
1994 ;XISEIHEE 1999 ;B2 H 1999) 1 oy — FjUM A W)
SR G AT 5 A R R D N MR 2 1
FEPEA (B RS 1993) ol B AR AR I 3 5 e
(KUK ,1996) A X Al Pt 747 T fH %X H)
FEE Nk A BRI KBS RE ) HE LA R
DX PN 4 Rl (52 8 5 1999) . UTJLAEK B
LEE(1997 ; Mao et al ., 2002) SUEHESE(2001) (K4
AR B AR AR X S B R I8 T4 SR B
NOATRESR IR A 2 AR AR = 2 68 10 4 U T
LA 2 G B R DG &R LT BRI TR (&

* A F BB H (2001 BA690 A-07-01) 1 E L% B ARG BT EE 27 PRI H ( KZCXZ-s W-117) R 4 H AR BH = 3L &1 H

(03jjy3066) [F17E
B—EE A

BUHR] Y3 1966 ARAE R LWESUAE ACH N THAE K E MBS T 2B

# BWAER . VP EREE B M HEER G ST e- mail : xuderu @gig .ac .cn .

WA EHI 2003-06-23 ;X FIHH  2003-11-27. & A .



40 w R

2004 £

j 114"

29

..>
=

K1

ARG b DA B 5 - Jl A b J s 1]

[ —HR-Rm g 1 — P-4 B b ; T —3% 2 1L 1 BH Ll

Fig .1

Sketch map showing structural, magmatic and metallogenic geology of northeastern Hunan Province

I —Mufushan-Ziyunshan mountain ridge ; II —Pingjiang- Changsha- Hengyang basin ; Il —Lianyunshan- Hengyang mountain ridge
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Table 1 Au concentrations of rocks and ores from northeastern Hunan Province
et R AR 57 B8 wa/107°
SHE M BB LA AL R (160 ~139 Ma) B B BFBER —KAL K A J101-1110 10 BI/NF 0.2
AL Il A IR B UGS WD B ZJ01-ZJ0 10 ¥I/hTF 0.2
KA o HARA SR AR DDO1- DDO5 5 BN 0.2
KRGS A k(B DKO1 ~ DKO05) DKO1 1 26 .3
DKO02 1 35.0
DKO3 1 16.9
DKO04 1 541
DKO5 1 <0.2
B G LA DX I ARV SR B SR E AL il AR A HDO7- HDI 3 7 ¥/ o0
WA 50 A Sk PS5 HDO1 ~ HD06) HDO1 1 1.6
HDO2 1 131
HDO3 1 0.4
HDO4 1 23.9
HDOS 1 17.3
HDO6 1 48
JEMRSE S X A o6 AR SR BE M A A (5 LLo1 .LL03 ~ LLO5) LLOI 1 0.4
LL03 1 9.2
LL04 1 0.2
LLO5 1 0.6
JRERRSE A DX oo ol AR SR BE SR BE AR 5 A (B Bk k) LLO08 1 1.6
JERRSE G DX v 70 ol AR A SRR B AR bR LLO7 1 1.9
JHERRSE G DX rp e ol AR SR R T A LL02 1 3.9
JEMRSE S0 & Lk F£5 LLo6 .LL09 .LL10) LLO06 1 236.0
LL09 1 14 .4
LL1O 1 823
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Table 2 Trace element analyses of rocks and ores from northeastern Hunan Province

HARA R

wy/10° ¢

KRS Ga C C N U Th Rb St Pb V Ba C Ta Nb Hf Zr  Sc
JERRSE G XA ZR B )2
BERMH LA A
LLO1 143 723 14.9 327 3.5 151 187 112 19.9 117.5 441 11.9 0.6 15.4 4.7 216 15.2
LL03 11.8 549 12.7 27.6 2.3 8.9 162 100 18.1 95.9 441 9.5 0.5 12.7 3.7 137 14
LL04 213 84.8 19.8 42.9 4 17.3 246 76 18.4 150.1 618 13.5 1.6 18.7 5.2 201 18.8
LLOS 168 12.4 7.6 18.6 3 152 208 56 13.6 57.6 625 10.6 £0.5 13.1 6.9 274 15.7
TR A A
LLOS 245 77.4 21 46 2.8 16.2 222 61 35. 158.2 695 11.9 0.6 16.5 4.8 192 19.9
AR A
LL07 8.6 S54.6 11.4 27.7 2.9 12.1 125 108 13.6 86.9 316 10 0.9 14.6 6. 212 12.5
SRR A
LL02 16.1 67.5 14.9 33.9 2.8 11.6 203 70 12.3 115.7 528 10.3 0.6 14.6 3.7 153 14.4
A AT X VA GRAZ A Hb 2
DDO1 205 85.9 16.5 35. 2.2 13.9 152 75.4 22.2 103 369 10.5 0.8 17.5 6.6 214 18.5
DD02 23.6 84 20 40 2.4 153 192 65.4 16.7 128 448 13.1 1.19 183 6.2 202 23
DD03 226 96 21 421 2.5 15.4 222 79.4 14.6 125 460 16.5 1.96 19.6 6.7 201 23.5
DD04 33.6 105 23 458 3 16.8 226 62.4 17.4 148 548 18.5 1.3 20 6. 224 25.8
DDO5 26.5 103 22.8 45 2.6 16.3 227 64.4 143 144 540 15.8 2.16 20.3 5.5 215 23.3
e Ll B S R R L A
3301 312 195 4.5 5.6 3 247 304 140 42 24.6 519 10.5 0.5 14.6 4.2 135 3.8
3302 272 9.1 43 52 3.9 231 273 116 36.9 23.6 507 9.8 0.82 12.9 3.5 123 3.5
7303 227 158 5.5 6.5 6 27.7 288 140 44.2 27.7 517 10.5 0.98 13.8 4.1 150 4.2
3304 306 15.8 5.5 6.5 12.3 27.3 292 169 493 26.8 629 11.5 0.95 13.8 4.5 150 3.9
3305 226 133 5.4 6.3 11.3 30 282 137 403 27.4 517 11.1 0.77 14.1 4.5 151 4.3
1306 203 6.5 4 5.4 2.2 16.8 345 102 42.6 16.1 358 32.5 2.09 16.6 3.3 104 2.6
1307 158 11.9 42 51 1.9 17 336 106 44.2 16.3 344 345 1.79 16.9 2.9 108 2.8
3308 195 6.7 3.4 4.5 2.1 18 350 103 44.6 15.5 354 345 1.26 16.6 2.7 105 2.6
3309 222 13.6 5.7 6.9 4.3 153 318 226 48.2 26.6 564 42.5 1. 16.5 4.2 123 4.4
o 206 13.1 4.5 52 4.0 13 298 229 48.7 23 488 46.5 1.23 16.2 3. 110 3.9
MRS A DX A 0 ik
LL06 <1.0 159 3.1 6.8 0.5 2.1 25 72 2743 17.5 93 2 <0.5 4.2 1.1 33 4
LL09 <1.0 218 1.8 10 <0.5 1.2 7 50 3554 6.3 52 1.3 <0.5 2.5 <0.5 20 2.7
LLIO <1.0 75 25 63 0.6 <1.0 14 53 590.9 10.4 45 1.3 0.5 3.2 <0.5 27 3.5
KRG X B A7 9 ik
DKOI 14 537 13.9 286 1.2 9.8 168 61.2 84.3 66.1 218 9.8 0.56 16.5 2.8 155 11
DKO02 15 144 2 43 006 1.2 203 10 153 10.2 441 <1.0 <0.5 6 <0.5 30.3 1.5
DKO03 9.4 46.7 13.8 25.6 1.2 8.4 139 120 52.3 65.7 220 10.5 0.74 13.4 3.2 127 11.2
DK04 1.9 108 2.3 4 0.7 1.2 202 7.2 323 10.5 40.2 0.84 <0.5 5.5 <0.5 30.8 1.3
DKO5 068 <5.0 0.9 2.1 0.26 <1.0 1.9 10.7 16.5 2.7 21.3 <1.0 <0.5 4.9 <0.5 21.9 0.5
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Fig.2  CI- Chondrite- normalized trace ele ment spidergrams
for rocks and ores from northeastern Hunan Province
a. Early Yanshanian granites ; b. Lengjiaxi Group wall rocks ;

c. Gold-bearing quartz veins
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Gold Polymetallic Ore-forming Geochemistry of Yanshanian Intracontinental
Collision Orogen, Northeastern Hunan Province

He Zhuanli, Xu Deru, Chen Guanghao, Xia Bin, Li Pengchun and Fu Gonggu
( Key Laboratory of Marginal Sea Geology ,Guangzhou Institute of Geoche mistry and South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510640, Guangdong, China)

Abstract

Northeastern Hunan Province located in the center of Jiangnan orogenic belt has a series of Au, Cu, Co,
Pb, Zn, ( Co) , Ag polymetallic deposits. Using geoche mical tracing of trace ele ments (including REE) , this
paper has analyzed the metallogenic material source , ore- bearing fluid source and energy source for the move ment
of ore-bearing fluids which resulted in large-scale gold mineralization. The authors hold that metallogenic materi-
als and ore-bearing fluids for gold ploymetallic deposits were derived from several sources. Early Yanshanian
granites and Mesoproterozic Lengjiaxi Group might not provide metallogenic materials for large-scale gold
mineralization . Nevertheless , large-scale granitic magmatism in Early Yanshanian period probably provided con-
siderable energy for the move ment of ore-bearing fluids . Metallogenic materials derived mainly from ore- bearing
hydrothermal fluids might have been related to Pb- and Cl-enriched pneumatolito-hydrothermal fluids at some-
what higher te mperature (about 320 C) and in a relatively reductive acid environment . They were favorable for
the reactivity and move ment of gold-poly metallic materials in Mesoproterozoic Lengjiaxi Group or in correlated
strata to form large-size gold poly metallic deposits . Geodynamic transformation, synchronous hydrothermal ac-
tivity and dynamic metamorphism were important factors for gold metallogeny in northeastern Hunan Province .
However, magmatism, dynamism and/ or hydrothermal activity might exhibit varied behaviors in northeastern
Hunan Province , and hence different gold poly metallic deposits might have different metallogenic features .

Key words : geoche mistry, geoche mical tracing, gold ploy metallic ore-forming geoche mistry, Yanshanian

intracontinental collision orogen, northeastern Hunan Province



