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Yangshan superlarge gold deposit geology and
geochemistry characteristic and ore deposit origin in

Wenxian County ,Gansu Province

Abstract

Yangshan gold deposit located in the northwest trigile gold belt which tie three
provinces of Shanxi, Gansu and Sichuan, is the largest fine-grained disseminated gold
deposit currently. This article studies indicated, Yangshan gold deposit not only has
the classical characteristic of Carlin type gold deposit, moreover, this superlarge gold
deposit has recorded the complexity of mineralization and the geological haracteristic

: which the common gold deposit does not have, in patticular ore-body of carlin and

‘ carlin-like compound type gold deposit coexistence and transition, The development
to this ore deposit research, and consummates the understanding to the scientific
research to have the important theory significance. has the important practical
signiﬁcanoé to the exploration development as well as the economical development.

The research yielﬁs the following result and knew that, The Yangshan gold
deposit, located in the particular geotectoni‘c position of convergent transform “of
Yangtze craton, Sino Korean craton and Song pan plot, also the growth contains the
ore good sedimentary formation, the special structure background and the
advantageous sedi:ncﬁﬁry formation are advantageous to the mineralization. The
auric rock is a suit of auric carbon-silicon-mud stratum of Devonian, which contains
sbundant stcawberry pyrite with unusual As, and muddy oolite has been found in the
thin alternation of powdery sand shale and quartziferous powdery sandstone.
Tenacity-brickle shearing structure sequence develops very well, and the
Plagiogranite body intruded along stratum. Orebodies distribute along the fault belt
equidistantly like a string of beads, they are produced in the secondary cracked belt or
shearing belt along the stratum. Au presents with ulmicrostucture and  sightless state

in pyrite and arsenopyrite containing unusual As. Pyrite with unusual as develop



hyperplastic zone-inner lower as zone and outer higher as zone. The minerals carrying
Au distribute along the slice belt with micro-dissemination state.

The geochemistry research indicated that, Yangshan gold deposit formation is
relevant to the mineralization fluid activity ,which richly contains low temperature
hydrothermal element for example of the Au, As, Sb, Bi, Hg and so on. The fluid
activity has the tendency to the depth portion which weakens. The ore deposit ore
forming element combination is Au-Ag-As-Hg-Sb-Ba-Te-Cu-Pb-Zn-Bi. The ZREE of
Plagiogranite is 82.41ppm, the LREE enrich and Eu waned obviously .The curve of
Chondrite- normalized diagram leans to right with 'V mode, so the Plagiogranite came
from remelting lithosphere, and the Plagiogranite types indicate the magma had
intruded many times. Fluid inclusions in quartz have homogenization temperatures
from 105C two 310C ,salir;ity ranges from 1.6 to 10.4-NaCl equivalent wi
percent,demonsn'a:tes the hydrothermal deposit characteristic. The sulfur isotope (5**

S values of mining area rock and ore range from -29.0%¢ to 13.23%0) composition
and characteristic to indicate the sulfur was the many kinds of origins mix, stratum S,
biological S and rock magma § participated in the mineratization. The oxyhydrogen
isotope (8D values of fluid inclusions in quartz from 92.4%o to 6Q.0960,8‘80 values of
quartz from-3.23% o 22.7%) composition and characteristic to indicate the
mineralization fluid originates by the atmospheric precipitation primarily, and has the
juvenile water participation.

This article evolves to the ore deposit 'mineralization from the ore rock is
mineralizes the matter to concentrate, the struc‘ture transformation function, the rock
magma hydrothermal supetimposition function, the surface oxidation these four
aspects in advance elaborates.Structure transformation function divides into the early
time ductile sheer, the intérmediate stage of brickle-ductile sheer and the later period
brickle strictwe three stages. This article divides the ore deposit mineralization time
for the period of the matter to concentrate ,the period of rock magma-structure-
hydrothermal transformation and the period of surface oxidation. The period of Rock
magma-structure-hydrothermal mineralization might has divided six mineralization
stages according to the mineral characteristic and the combination.

iv



The Yangshan gold ore deposit displays the classical Carlin type gold ore
characteristic includes: The mineralization geochemistry element combination has
include stricted the element of Au-As-Hg-Sb and so on. the arsemic-rich pyrite
contains gold distribute as-rich rims, when arsenic replacement sulfur of the metal
sulfides ,the causes in the crystal lattice to have the fault of construction, and causes
gold save in the arsenian sulfide as the form of submicrometer-size gold. This ore
deposit displays the Carlin-like type gold ore deposit characteristic includes: the
granite invasion ore rock and assumes the structure lens directly to participation
controls the ore in the tough shear zome.In the tough shear zone the granitoid
intrusion occur the mild intermediate stage pyrite- arsenopyrite - silkmica. Because
mineralizes is fully there reveals visible native gold in the midterm and later period
quartz. The ore. deposit Carlin type characteristic mainly appears the early-midterm
stage and the stibnite stage which distorts in the mineralization moming-intermediate
stage as well as brittleness, the Carlin-like type characteristic mainly appears in the
mineralization midterm-later period stage.

In summary, the Yangshan gold deposit is the specific stratum -lithological
character, the structure control and has with the magmatic activity the goldén ore
deposit which the origin relates. There déposited a suit of rich auric
carbon-silicon-mud stratum of Devonian , the thin interbed thythm extremely grew,
just -modelled the lithological character to alternate with, advantageous later period
crisp - tough shear structure full transformation. Adds the early period magmatic
activity, with enough contains the ore hydrothermal safeguard, enzble in the
construction the gold to obtain the full activation, the migration, finally expands in the
advantageous mineralization allows the structure spot precipitation to concentrate,
approximately experienced the deposition to concentrate the structure superimposition
transformation-agmatic activity superimposition mineralization process in advance.
All above indicated Yangshan gold deposit is directly cont rolled by Devonian
sediment, magmatic activities and tectonic-hot liquid alteration. It is a superlarge
carlin and carlin-like multiple type gold deposit.



Key words: yangshan gold deposit; ore deposit geology and geochemistry
characteristic; mineralization evolution; ore deposit origin; controlling factors of

deposit; carlin and carlin-like multiple type gold deposit.
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BAW_EARENR. ZEEANELEN—%, AREEERE—E, &K
£ 10km, %4 lkm, EEH—HHEHERS. CEHBEE—SLERNR
#, MERRNEEMRERE, SV LAE EABREIT BEY ST
FER: EARERTHIEMERAE IR RAST 2x10° (B1h,
2004). T B 89,10 SF KR ETILR, EREHETA. BUNHEL
FRAKSAOBRESY . KERDE, HHRERRT T — 2B R R AE
i,

BYFEMEFREASE GRH, 2000) R, LRSRE, HRLHE
BAFRE 1050215, BFAE, BAKE. BHANE, BEE—HHELE
JLIE, BT AR ST RENAE.

5h, TREREAEN MM, FRRRTEOFRBE, FTREER
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FEMBARR, TEBEEL. FEEHE XTORARERLE L.
SEHAEEEBE. WENT N EERFERE, FEMNENROZY,
FY PR —RFIRRE AWDHERE, HaHLST RN EERY %N,

(=) BH

R RA MR B - RN REOT HOERER (83D, B,
B—RATAI-RESEAHN, FESHESREF—HRRARXA. I
BHTRERN 05~115°, BHENE, HATE 40-50°, WBRBHRRERY 75
A, LERE, BAEREE 50~60°, %5 FI-H IR R T £ R LI T
BUTRMEH “BIER” M RAET RS TRIRE NS HARRHRH R A
R EIRAE R NEE. NWW-BI S IR A . B EXFR L T A B s Ar T A

Ar, ZNEEHEEE. ERNFERERBENNEARY, d—RIIRKE
WiB BB . BB R T A NEE. NWH, LU NS 1 3 BIRN RS, B
HEHREELMRE.

1. LR% (NEE) mliss

W RHEENAME, EPARRANIRETF KBB0NY, wimn
ET—SA—ERRRY, RPES4ME S, REREME OB,
N REHREA—AETAFRENIBEARES, LEEENETHN, 84
I 401, 402, 403 404 BF BKUAR TG B 305, 314 BH MHAIBA T X5
B,

IR ot — RSB B R, R R R R AT RAR, 84
MR L (I & TR IRAE 401 BF KON, T A — B4R M 1L (o
BT ERA 402 S5 KNSR, SHEBOhErFRES—R, FLk
HEENE. BRBAEERRRERERY, RPRRRBKEHBEEX 5n 1l
b, ERNERRSIEATRE T ~EAE, DNENSEREPNREE
HRE. R P IRTEDRARRE RBREUKE . RS BREE.
Hsh, BEREFEHEENEL R, BERSHRPRER B, FHAERE
BREWHRERRTR, ERNEYEEERED. XPRRRRERAHLTIER
SNy L 3

W ERER—HR 75, MiAAREKEE, H50~60° , B—HA 100~400m,
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WREALSERR. SERIBETY, FEEERERNNANNE, SFEE
ERK, AERETAEFHERE, LEFHESHREDIRA. RENER
S B S. SN IR M T RIS A R R R S B
BHSRENEHE RS RARAEENAFRNIE NS [, BEMEEs .
BREERHF RS W,

2. JFEFE (NWW) FIEES

NWW 585 54 R T 4 B W — L A A . ER AT R
BUE, TEELEV BHRERE, BEXErEEAR— SRR ER ML
R, SHEFREA-B, LA -AREKE, KK—80 500~1500m, % —&
% 50~300m, FE 2 95~115° , Bifa—MN 40-50° , BALILM.

HENRG R —AAT MR, FIRRSE R, 2004), ZERTAT LG
Fidk NV TR 7 T VR 0 4k, Lo B F BRI B W 1 3 e
K, BUCARIT, WREAS0.76-3. 2X10%, MARF RE—SHBEHNE,

§X NHR 38 55 NEE [T A B F RS SHOEIL AR, —AHEE £,
RICAL, B, ERNGECAERT BXGET &, EAFF. TOlILm
RICAE T AL TR T B ASE, BT UEEE,

3. mdb (NS) [ERH ‘

R RDER. REA—HBELR, —REKRE, BT 500, WE -
E— B, ERBLE SN ARE, WRENEEHE NS FNET hE
BEEMAT k. BREEUS. BT EBARIAFERR, FiL EREtnm
IS MM R B IR VRS

§R 8 NEE . NWK IR — AR MR RE Y, TANESREH
Bk EA—3 (IR -1, BSHEQERENEET KA Ly %E.

() METHSHT ‘

KR T A - SRR FINSE GREE, 2006), BHET
ik, FPRTR-, RPERRMRE, FHERNFROY R 8
FUMEIN G, ST REREERETRER, Bab=4RME0HNNES
BER MR, DRE—SXU. A53—I8D % (8 2-1), RENRE
HRBENERE (5,) (BIR 2-1), HBRTH Lo A B 20 B - B
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FEMK, ER-DEUDENE, BEFEN S RE B BT
TR R O SRR (MR 1-2); T SRR T EE .
WENGHRAE A B — R - PR RAE RS . ENE. SRR
W, EERE S, NEEE () (R 2-1); WM HERT, B
7 A B R M S B ) P 45, MO P BRI At B ) B PR, S fR e
RS, B SRERBEEEE, BENTLAEERKERE ENE 3
R CEIR 1-3), e ERATAERREBTSBUBS, HRARKSTH-9
PR AR AT E, R AR, T — RNk
Wi, ENERMLR T SA R R MES, T et T REF 0 R AL
S MM E S, (HIR 2-1); ERETHEHRNSREERAAE ENEEE
i 1-4); ME R R SR AR - P A4 PP A T SRR,
RALAI—SEHEAZET, BRER, FEH. BRR (BIE 15),
TR 115045 . e RN M B B PR ORI R R A RV
EWHH (HIR 1-6), SHTFRTHES EFRNE.

ERARHEAARLT, %SA—NENFRE KR T —RAIR G,
PEHE, HARMRT S (B 2-1). A S E00T RS S &m-2E
RAUME NEE 1. NWW (IRUE SN MK, ERAMT R, WH. IbE
T E SO, ZRE N SRR, R R, BRE
BT, LRAEEE R BRI, RN B N, 5
REBE-T NSO RERFS RSN, T-M I B LR
MBS, BRE, FHRETIREYINERRT T ATEE, TS
B2 R,

=, TEXEKE

VEABRIESMERRS, RERSRIEERRADNERE. BitEF 5 HR
ZR. AONEMBZARTHR. BALE, RAARHUBENSREEED g
HahE, SRARRAKIERE. PKENRS. BSAKERS. BEEN
HEEF. BRAARKER SRR EHFENT (K 3-2):
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Table3-2  Types and Features of Magmatic Rock in Yangshan Gold Field

ERERERS BE & E ® g #

ERB R sy BX. #EF ARIEREH

EZGEARE | B, KA. BREE #ER, B G

R RERES #ER. BRei BR. #€8. Bz | BRaH

HRENBRZIHAK ke, REE BAX. #iKA. REE | CBREY
ERS

FRANKEUESBRKERES N E, 2THRE~RNLE, KAWL
HEBHARTAR. A% MI—KKUSETHE, SREEH, SETEHRE
REME. BERAKEREA ST SLRRAEY, FRIEREES 55
BT HEES, RTETHEETNARES, R aE )RRt Es
1%, HE AL EEN T LM (BT BA-RET- BT (BIR 2-2),
FAERREHTEBEAES A BUSRAREE R RRAE-RAEHE
BHHB ST, RETREHHLNTIEAR. RARERT RRE RS
ARRET (R 2-3), RURLMERAEN.

BERSEN. WERENE R BRI MRE K TR 5.

BH—AUREENREEEZERARE (BK2-4). BEAKEE, &
B M, BARSREEHE, ERERD, KEBREBARTERTIR R,
FOTEEBAKENELK, PAKBRANARTIE. BEEERAREET
FUEXER EBEEVBRRAE R NSRS WERHAH ARG (4
HHET).
 PESEEANTRIE: OF REENFLEREXRBISIE, SH&H
ERRIFE, BTCR, DIRERAMREH: BELAHE (R IDEERELEY
BAEDRES PSR, X T (R RB RS OERT A UL
REEAERTFOBRAES, FRERKSENENEERER, EEER,
BT A PR A RR S, TRESRILBHBLLRABM 4,
SRR KB AN S OIS TS OEST RSP MR RN
#, BERBOOTHEE, DRARRRELRAT - EP-E58UNEES5
P, RGNS RBAT ST BEEDZ %, RE%-MiEkE S5
FREERR, HB5TENRAF R OERT HESY, HRFEELER
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HEBREHNENE TR, AERAATHNBRNHARHR RS &HD
SRERHREY L, ERRHTHAMBEIERAFE; ONEVSEREH
B, TERBE AR SRS, ETHNTIER S 5 CR B IE LR
B, RoBURESHK, KBEBRREREZS5RT .
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BOE §R RS
T FRISE

F4&F B 1996 £RH, MES BT HUEFK O0ks, B lkn, HFRH
FEBAMTB: Bl WEN, &g, 79, B, RUVBRAR (B
3-1). &F EB 300t, LHF B 305° K L4 44k R 56.133t, 314" kHA
VAR 27.570t; RS &R 5. 64x10°, JMik 256x10° (FF&B%E,
2005), IRMRE (B TKEH 2006, HRE 20060), eMFEREHE. B
 RERARTRESMEATA, BE SRR SR RHREFH ST RTOHE.

1 RUTE ‘

HTENT BNRR BIERT K 13 & SFTRRAKZTORS
PUEHB . 5 REESHEES. “HNET BRI KRARREERENE
BB, KPEZANERARH IS ZERMKIERTER. RER. BERY
FE =R EEPRS IR 15°~40°, 110° ~160°, 290° ~310°, Hifs 20° ~40°,
FHEbREHK 200n~15000, BEEFH 2o~3n, &KX 30n. Au BAFH

5.53X10°~10. 4X10%, FREPREMEY. HKF . FRAILELLTY.
2. BELT R

R TG B2, B WG EN—NENSE RS X EF—E R
BEMTL, RV &60HEHSEH, HIHXRM 6 &7 K. BV EFD
KO- KECRRESZBUIPKEREEBEEE. §FHRERAER, SAH
B dbigiE, A 30°~55" . RERT AKHEEXK, F0.50~2. On. Au Gfr
0.5X10°~12.8X10%, FETREMERY. BHEF . FEITEELT Y.

3. R B

BFFT#HPE, BAHRBALAT K, HFETRARFE=FAOBE=8H
BF, TESZETN—-REHNNBRAREFBHOEH. BTV ERAKRARR
BEREBEEE. _

FEMRISBT KA 4T RIR. BERT BKBAR. HP3055 AR
K, FHEEHIF. 30555 &R 150° ~170°, HiR45° ~65° . HREH]HK3200
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m, FR390m, BFEF195. 6m. Aufh b7, 06X 10°, 31457 b FI%HH 1500
m, #F260m FHEFH3. 6m. AufRArFH5.33X10%, BLAM306SH KB TR
VERHARESNILE, 57 EF™1R320°~10°, #AG60° ~T70°. 4210m, F1.94n,
AR 5. 59X10%, FFEFRERD. BEY . AK. FUAETEREY
Y, BEERFLIORESY . BLEAY . WS, WEF RHEY.
4. BEETR

U FFXER, ADRA4EFTE,, HFFRARTHA=F OB =54
BERET, BV EFAESHERERENHAKEXNTEFEE. ¥ ERE4L,
172° ~255°, A 41°~80°, 330°~10°, ffiff 30°~60°, + 240m~600m, %
1. Im~2.2m, Au G 1.42X10°~5.54X10°, FEREVWAEED . A
ERHBED. |

REFNRELG BE A RABR, HEANE LR, TERRREL
| WHREA. B, XER—EWE, FENE.

EZH AT

— Uh%H

VETREEARET A REV HREAT R, UEEFEhE. 845
A—HBETHRREERT 0—30m, FEHRE, X AuWEBEEREY HHRL
VERBBEDNRR. REVE—RETHRE 30m UT, BHELEBR, §6%
AERE—FEKE. BAV E—REV ST ERE.

BB ARG LT WHEES TS A 6 BAR (R 4-1), AERAYE
-HRE-RE-REFHACHHEEER., BKERNBEMRARKEST A, B
- MEE R T HMEET T, EXRMREIEFSRE
BRRREGT, ATHRHBEEERSE#0.10-0.15% (EIK2-5. 6).
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Table 4-1  The types and feature of rocks in Yang shan gold deposit

v EXR
BT RS THTBaE bt WETHESE
) Az
APE-RH | EP-IWRET RATRERRE | K94 | KENE. BB, 4w
AMHEY | FBRET BUAARAKERE | K9% | RSV, BRREAE
x

KE-TeRE HED-SMEEY - B0 | B0, SWHEBET. &

MERT B RARESEY gk RREHEER
BE-EHE B2 MEEY - k- | ED. AWEEY. &

HEER - BARERARRRY L LA7IE PAREELAZ
FEEH BU-AMEOV-EEE B9 | B0, AWEEY. 4
BEER o2/ g | 8. BHEd. XE

' L
AR BEATKRL Bkl | ST, ENE
’ ﬁ Wh\ E%\ Eﬁa‘-x m
Eo&. RBEE
By RES =-HREH R-1tE | BEE . P, SHE
BEKRS Wi | By, BEER. AR,
i ) Kl | KEME. TRBEE
R

=. FETY

| FHARTHERERET . 0. BT, 888, ROBRIRT. B
SF . N RO5 T AR,

Hp#E5F SEBERITE, MRARATZEE, SRS, —BA
F 2mm. EENT APRETHEUIREY . BHE24R&=H. HETRE,
RAXERRET SBABEFREMNE AR S, OSHEmNRET &
REWMBERGABRRET AR (B 3~1~3), BB FHREENR (X 4-2) #
MEHY BTG 0.96%, S-S 3.83%, BRER 3—4) 3R 39. 36%.
HEY P A FEY 0~0.089%, K 0.045%; FEPH Au b 0~0.031%, Fi§%
0.010%; MESEF H Au 3 0~0.009%, T 0.003%. RMBMEFHREY 5%
BEYE, HRETEESEREEVY.

T XEE SR WA SHAFEREY, EPHoa BB, & 143.48X
10%, FKHEBT, b 53.01X10°, WEST P&ERER, H 20.41X10°
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MERTHET MEPHEXIENRET D,

ST BEUREMSNRARTF TERART AEDH. REIBEFREBE M
EAT&RHAMREY . SUHRELT. 2RNEDS As H 36%, TFE
FEDETIFHE336% BEV ERS AsE3BUEZTHEL. AT AsH
FHEERT S BT ¥R GREF, 1999), HAHEKT HRFH As BFHSH
GERBULDRALIARK, NTAXERERETEFNZE. PESUTR

HERAR T TFHEEMTHARak® (BE4-1).
VATPHRATYARE, HEZA. B0, BBRKEE. 8EG. &
A%..
£ 42 HLUETTRFEESSHAYE TR TRMTLEE
Table 4-2  The quantitative analyses of electron probe about sulfide with Au from rocks of
Yangshan gold deposit
BAmS 7Y S Fe As Se | Ag | Co | Ni | Total
B20-1-1-1}  H® 22.52 | 37.12 | 39.36 1 0.00 [ 0.00 { 0.05 | 0.00 | 99.05
B20-1-1-2 | FRHEBF" | 51.22 | 46.74 | 2.44 {0.00 { 0.00 | 0.05 | 0.00 | 100. 45
B20~1-2-1 | NEEEEP" | 50.86 | 46.09 | 0.96 [ 0.00[0.01[0.10/0.14] 98.15
B20-1-2-2 | TR LT | 50.49 | 46.11 | 3.83 [ 0.00 [ 0.02 | 0.07 { 0.00 { 100. 53
B-8-1 BRREPT (53.14 [ 46,52 { 0.15 {0.03{0.00{0.2910.11 | 100.23
B-8-2 | BWEREYRF { 53.14 [ 46.91 | 0.16 | 0.00 | 0.04 | 0.19 | 0.06 | 100. 45

= WaniEss

XE RS AET B ERRTELE A AR, TEPEEARAN Y
Au, EE—H (05~33) X 10%, ERHF GHRSREEMRES, 208
BB 1630X10% FEFR Au blSh, BH—EEM Ag (0.20X10%~0.95
X10%), Cu (5.0X10%~32X10%). Pb (28X 10°~44X10°), Zn (36X10%~120
X10%), EEBRAEZSHANE. EK@%&%E‘E?%@EEFI@E% M
HERERNT F>OEW-HET AUERT A>E0- R WA K
ERFARIED-REVILFBLRRELVH, S5BEBAR. FEF As Y
BER, MR X-RAKEHTHLERRY, B8P As FEENR 049-1.25%,
K% 0.79%, FRPEANHEENEFBIARFH.

m. #FEMEHRHE

ZEFARXE ERHEHHRE.
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1. FANEH
FRNZSHEEE. BRIRER. ERREREW. FERALEH. &
SEW. RREH. TREH. EREEE.
BRRREH: EERI AN EHERBRLY, ﬁﬁ%ﬁﬁ?ﬁﬁwsiaﬁ
B TSRS A R SRR,
R REH: BSY . BT 2EREFAURI 6 FREREREXE
AEEHKE
HRERFNLEH: HETAEPENATRENRHROAR (AT EME
FRSIE), FREILGEESY BERRERT BREKTR T N R END
A#iaRg (BRK3-1. 2);
V&GN SPT YRR PEERREY B,
BOREEH. RANBMRET ERRERFSEPRET £,
XREM: BHT TRREY . BUTRRRS RESY TRRET RS
BRLEH. BBV EAZNEERERMNTY A+ (BF 2-5. 6), &%
REET EHH LT PN,
2. FhEWE :
PEREIES: BRRWE. B, BIRREE. #RRWES.
BRI HER B L —HAR, 5T . SOPRATHZRR -
ATABLERS (BR3-5) fREFHKERNREURABREET, 5
sh— SR R B B B E B AR R A R FR 4 TR R
#. BRERAREAEP (B 3-6);
Mokt ERELBARAET DAL KEMHREAKT Bk, ERTERLE
BRETY. B0, BBV ST DARRARFREEE URAERGE;
Hgik . o AR RET £8ERERA N THEEE REKET;
BRRME: BRMRKT TR G RS ARRTE R RIS,

A, HFRESE

FXEHOT U TR EBETEA. B, ARV L. 0L, BR
#Hit. BEFUEHRLT L,
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BAL: TERBENREEERRRREHN, ¥ EPRLEES NS
R, BHRFW, FH MR, BIEE LR RERBOT L EER
KEERBAH=H: BYNMARNAETRERE, 5o MR LRg
LA FRRE- AR ERARERAEREL, STRNER-P AR RS
BEHUAR: RBOPENERERETREL, LEET k. PRNRILE
MY TRERRERT RS A RRON S, .

AR ARRTIBRATHKERES S, FELRRE LT RN,
TERPREMERY, BEBERRRZER, HAFRL. KoV LRED
. .
HET i BEV TERTERRSRFNNSMEST, SRBNERE
R, BEHIEGR, SoHE, HeREERET A%,

BB FREEAKERESS, FEARES b HR, £ 2RHR
P, WEERETEUMEE, HEBSTRERYEHXEE.

BEEL: TEHRTRERGASEANR, RAZEEERRR, HTHEE
£ A T AHHE .

WeF b TERFETHRRE, HEETELBE0Y.

MR~ W ERUMRTY, HERBRLAL. BB NKES
R RALTIR.
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BES BAERRLSHT RS

BRI SHE. WEEE. FEEDHXR, UTHRFFERELAS
VERRT DREFER. WEERADE. SRARERRRN. REFMWXTSTE
B RR. TREEN BRI, WV RMET SR N, ARREEN, &
R-AE-ARBUE PRNRERMN . K PSR- AR M X T 0 Y
58I IATBET R (H5-2). UTHTHRLE.

~. BN ERNTYURAEESTRAEEN

BATERNRRRSAAR: THUEBRRUARE. RASER:
FH-hBERARRE-REE-HEKE MORES-RREONEEAR: £
SBEEHPRRRENE ZADE AN KRR T BHTRRISWI AR b %
MMM, AR A AR, P ERIRAKIR, REQBLTR
RRBHNR. SERRRRKS RS- EERE- NP RIS RS WYL
BARNETASERRT —HBAEREFN, T1HKRT —HEK5 %M
#, SALEBNEIEE. RERENERENESR, BRAKER LIRS
f (% 6-1) REAMLBEE, 4 181, LREE {888 %, LREE/HREE Hlt
EAAN 55, GEBELTHRIBAR, BETEIAKITERE,

ERPRERANEENDENE RS, RATERHE (BK 42, 3).
ERRBHRE L, WENXE S AREE, RPRREREEL ST
TERMBEEA. NEAN, ZEBLEEMETAFIRAMRE R EYE,
HBD 5T EARNGRBR YRR AN . R ERTE, 35
FEEER, HEERASIESRN SRS, AR RENNE-HE Y
F%iE, AOERIRP AR RRBHNOERE 2 MOBHR, AR &Y
BRWIBCEER, KERUG, SHNIERESSEI. EXERTRAKE
EIRET, WIEMRANY A RN .

TR W& X MERAR O BN —REFREAK LA RRTRE RAR,
WX EHBE OB EOMBET LT (X5, SERDBORLLHR
&, %’-ﬂiﬁugkm*’g/t.
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&5 BOBEMERETESER T
Tabie 5-1 Statistical content of Trace elements from Bikou Strata

#8 A |Ag [Cu |Pb Zn |As | Sb Bi Hg |W Mo

B6K-1 | 10 <0.20 | 32 15 99 17 25 022 (002 |12 1.4

BKLO |4 021 | 128 |<15 |74 6.7 <020 | 0.13 | 0.01 |0.7 0.8

BK-2 |13 059 |15 <i5 47 25 1.4 024 {023 |1.1 4.3

7 BRRESHBITAFTEA, 2001
LRERME REFHE, RATEEHNER TR T DBRT YR, 5,

HWERRT IR AN, BHERRLARENREET RERSE, DASK
HEAROYRENE LR, ArERSORT WRE LR, FBL MR,
KR FRBMHEREETHES, HFRE, AREEDERT KBOEERE
B IR 25, 6), B ATHREHIR, REEREET b HHT— 2 e
¥, BTHASATRIANGARISGE, ~ETIRE GREF, 199),
RS T EE— RN, BT NET RS, RERMETS
S 8% 26177810 Fibl, HEREHAME CMIEILF RGBT WFELE
BEFHIE, MHEE, HRLEXEST ML AR T VIR KL,

BT T MR E R S RN LS S E BRI R S R
BEKE RPRES HRENNLES, BESSRT IR EERETER
RESKT P (B 2-5. 6O, ZEEH &5 0.10~0. 15%, IERFARE, Bl
SHABTEL.

= WEERRN. WESERBE-FRNETH

AXHRERAET-RESHTRENGHE, ERETIE, FRER
fa-UitE, BRIETREEEE, FHERAUAAMNRE. AR, BHENETH
By mEEEAR. mE, #Eﬁr“ﬂs’f*ﬁﬁl%%&, B BRI T 8
BB BT B B 2 A RA T L

(=) AEFMEEER SR B8
BBRZRBUHE, FHTHRRITGHE RS R, Eﬁdﬂ?{*ﬁffﬁfﬁﬁﬁ%
Byt RN AR T, mERHRR. EREHE D, HRERNES,
TG 23— B AT 4 B RS R Mss PR 2-D). BT RIS M AL Wit
A, E%%ﬁﬁﬁ%ﬁ%E%ﬁiT*’?‘Eﬁﬁ@]%ﬁﬁ HZE S, EiZ
WHREERSIRNFESLT, AV HERERRAETNER, BREHNS
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AEHE (8). AR, EREFENHRRNT. BEET, BEREBK,
AR, RS MRT RTER, ERRERNEE. ERTEE
BRETELR, THREERR, BRANPTFESITELEY . CANERE
MMERRRERT . B 5 R RREPRREN SRR HE, B
HERMTHRL E (BIR 44). | o

TR G, MERAGEN AR, EERTHRBTRILE NS
IR (R, DEE—SF. DD &, PRE
WEEF—H. KK TEMNET SR Y% E AN,

TRMEE A ATEAN R, TOSERESE BRAY: EIENINE
TR, ERES K— R A RRD-R-R- R R LIRSS, HHNY
KA, FREREMERRREET R, BET AMERHE, ¢=0.01mm
~0.05mm (BIR 3-5); EAHYIHEEHOEN, HARNRAERTRRR
%, HHARED AT, RAE—ARREHZMAERRESLT, T
BABETFHRAT BRI~ —8SARRRRAIIE.

EFA R BBV BT 5 L2 T RN R ERE % 55
BORI S S B R b (AR 4-5), H STURTIE AR RET BR
MKBAMATE; |

(2) R TR S PR

HRBASHFE IR, FRIEN AT G T BB 0L
BN NI AEERN R, ZORET BRSO B,

W e 2 e

BHRP A BRI R ER AT, ARSI LR
4t NEE 51 NWW B IRLS, SE RN, RRBYIA
B (). EWORDHEAT, R BRE—SRETS. BE, TR
MABREN . BONER EH—5T L, KRARRKET . £, XL
AT REDHREFHTLRGREY, EBRABLE (S) ZRRAS.
SRR, EEHNRANRST, BEREEELEORA. EWDAHRE
REDEROT ., DA RBRG KRS BELBRORE T, BEX
ETUEWE.
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F-HEEROTEES: OST LAELEHEBRIER, WHORE
=, BPRRESHEREBI AR (BN 14), TIRENERRDE . BR
BRI RS B, OERRE, BT SRR EE Rs
W-AHNERT, AENTE ENBEBE, BREAR (BK 12); @
SPHRNORATER, BBABRERRRE BRI (K 1-5); @
EHBANBEERTE, SUUARRELEREAH (BE 1-3); Oy
KB, BEERK, S-CAH. MBENY. BAFRNERES St
£E (EK4-6, B 5-1~4).

HRT W BT OE A S R, PAREEY . ST 5ARERRE
B, FERT-RENEERA R CREEEES. SRRT, B0y
7 RAL RS Kg=0 05mm~0.4mm, EHF BWATE. X AW 3 A RFHRLS
EREMHE. |

2. WP BN R

S8 TR PR BN AR BB, ZERTHIA MBI AT A S TR . 7 3I3kA
B ARFAEAT, %%%&WV&%%%E&-&%EW%&%@&%
PB4 B 20 B O A

WA RS L EERE: OEBHRN AT LIRS ERE
W, MRS (BIK 55, 6); ONPRMTEIEEMKE, E-Fitery
FERBET, B “X” WHE, BVESGERRNERTN, YEMNRLE
HMETHATR (BIE6-1).

R B BT Y G A RN SHEED RIA S B L AKS
BRGERTHELNTED (EK 62), SRV, B0 aHERAEA
$=0.05mm~0.4mm, AFWEFAME (B 6-3), FITFHRBER,

BT, B-S 3R B Ry RS RBEE . H-ai
HUERARIEAT REBREL. T8, B2 ARREE N TE.
T, RS NS T OGS T QEMEE, R aSmmys
AR EER A LI K BT

() WettHsSanmRT

PERG-BE RO/ P A0S, 1 AR &7 A BRRL ) BRI B . S0 R



R —SBMER L, HEMROT EEMERL. R, HEE RN
WEERTERRBIMER . RRINT LT L, BB RN R %S,
BETFES. 55, BATETHRATEN, ARLHEEABLRIEE. B
HELAARADE. BREKE, BARER, REVIEHNER. 2E. BER
WM. MR PR B TERT.

BAHERT BROTE, REREF LY ENSSRFMY CGHRT-Y
T - AT -HET) B AR RREERENEEE SAERS SNIRE
RASERBEEME LRT, REERGTEANSE (B 4-1)

WACHE BT BREKS, AT UABEN, HREEHT L (BT 6-4).

LRI T W B R B BT B 53 R PR BB

EBREEARLS, KET—MENNREABRT —FIIREER.

BHE, BREGET S (B 2D, FRASTBORT HE §48- 55
PAWAR NEE (1, NIV (LRUE SN FAOHTEE, EBAST R, BHE. &%
R A GBRIE, MERE 0N AR AL EE05 R SEnE
BB, RSB AR, RSB AN,
BEWREE RN EMRHELR S TR LA ER &R, SEDEY
| WA, BT DR A AL R, R
WAL R AR, AR SHR R T B, ERARnmEE
T ERIMIIE SN R, SRBEREBRGWRE, RAT EHREE.

=. BRAREREM

(=) ERENLU T HEHE

FXEBMERETBA-BERERE, FEGEFRSENARE. B

- TRERES. BEAKENES. IRENEZBHAKTERE (X3—2).
REBFREKRE K K-Ar 28585 171-2090Ma (FF&8, 2005 , %

FULHERES. M EAKEREENHLTRSE (R53) 74, g

{{E CREE=8241x10°, 8. ER T4 BHERK (B 51D, BBLYEEE,

La/Yb~33>10, 8Fu~0.22, Eu FETH#H. ERMAFELERET (B 6-3)

BHBAVRI A ML, 11 B ZIE R E T ALO & B 14.58%, REE T 14.5%,
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REXLRBETHSAET RENEE N RERURBRIEREE, RERHAE
EHRPE VRS P REE A R IENFY (Michael W.Ressel, 2006) . FEE

SR OSHBERERRMA—B, EMEEPERIESSEK. 2K

SWEREA-BEE, OBk, SRAENTT ERWMMESFHRIMANE
FHMEER, EERES SR EET - BT LoE, EPIEREN
48, OBRAEEH (K31, BAGRETRE, SUHEHEFFLHLN
B8 OENEASEREMET LHTRE, AERTREESRIELEET
: ORISR I KL, MR L E-RkEm .

(D) BEAREASATXE

EHEROEEPNBGRAN, HHRIESEE R IRERIER S,
RUEEMMEEBATRE, BB ORETWE.

BRERRY, WOEAMBERSKERESEETRE, EREREE

R, SESREDNAT, BREHFALHRSRAEAR. NAREENR
(F&ES, 2003) LR S, H. O RAAIFRITE (FBRAESE, 2002), FHRBLH
RAPHKEENREAK, REBEMAT — 2% 8. HREDTERETE
AR, FRPAROEETRERE, CE PO BRE A%, F
SURT AR RETHE SIS SRR RS R BT
MEDR, ABT NSRS TR MR RACR K. '

MERR BB R ERTITUEN, SEENEENERHLEARER 1R
BV E—%, MERTEARERERER—3, #—SRERTUREERAH
B. BARBTERE, CEEFLIRY, BRIAMRY YRTLY, TE
BLERT MRS R, SRS AR REERK.

FRENES S 5HRT HEST, BTEFHESPHARBS, Bt
MTHIEM P AR RS, Bk S R 2R LT (B0 -RL-
BEF B0, SERETHEREN R 2RE ST HRAYPAEEHE
B AR A SRS A B S RARRE- WD RRE- R REEE RN
WERMED, SARTASETRENAERAN. FEEK P RASE S+
RESE (BR 7), RORLIERCREN, AN, FLASPRAEES
B SRR, ZIHEEARE SFUIGE.
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BREZ, ERUNAKE2H S EMARBERES, REEREDTFRE
VAEANIEEHER, BEASNXZH KOEREERER, RERKE
15 QL HIBADFEBHE TR, U LI R RN,
BUOERFRET BLE, ART ORNIBHEERRERMGA: OWRT —%
KIFARBAAS T, MRT RN ST ERRT BRHERNER: OEXH
BHRBASHEFE RS He, Sb. As FE, hEMTRBHT HEEME: @
HRENBHEREE BRI T R G, ATHENTFHETHERSTHE

mFEL, FRER-BARENT FEE.
%53 MBUSTERECOSHKENMERLIITESNER
Table 63  REE Analyses of Granite Containing Biotite from Yangshan Gold Deposit (wg/10%)

#E51la C Pr Nd Sm Eu Gd Tb Dy Ho Er Tm Yb Lu ZREE SFu
@© 180 351 360 141 295 0.65 237 035 160 027 062 0.092 0.54 0.076 8032 022
@ 195 371 31 104 264 041149 0271.08 017 051 009 0570089 83.05 0.14
® 142 296 272 952 263 046 215 039 262 153 054 024 14 022 8507 0.4

& O O, OBIIRZBHKEHAES, KPORERSH YM216, HBELXFARHHLERXE
AFHRERZNR, 2006; @, DHEENV FHEHRFML, BLERE. AFERIBERSH ICP £
i mEtl, 2003,

—— & RESFECIERTS (30

—— AR ERAKIENIESL
—— A RE G M2

1 . i L L L L - . i L 1 — N

La Ce Pr Nd Sm Eu GI 7o Dy Ho Er Tm Yb 1iu

B 51 FREERKEREERLITRESIRAE
Fig 5-1 Chondrite- normalized REE pattems of granite containining biotite
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B 5-2

PSR RET M. BT SR YL HIGRE

Fig 5-2  Epoch and stages of mineralization and mineral association and sequence
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m. RESLERSAT REELH

g EREAE BB R LW HERLM B, EEELMAMEELA B,
KEFNE AR ERMRARAT, DERMHELUET REHRA BT
*®, BAEWERERELY L. SHEAN, EREERTREMKENENY
HHITT 808, BV BRBEMER. EEMR, £EFPENEARENS
BAER, TFL, ENMTRKAOERCESTIM, BT AN EREES . R
R —EXLT Y, HERTURREREELHFBAVAR LEARET
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ENRE TIRHIRLSIFE
¥—% WETRAMSE

¥ EPE Audh, As, SbAEHAERME: HH, BRE—EEM Ag. Hg.
Pb. Zn. Cu. Bi. Te. Se R&/E.

BREHESHFAFRAARLUST HE. 70 (FRES, 2002) METES
#1&M, As. Sb. Au. Ag. Pb. W, Bi. Mo AR EHRXLE. HUFKH
BARMTARE. ¥ EFHERERR, Av. AgEREE. BUE. ERE
EREBERERALKTRH, As. Sb HERIRE. BRE. HHHERKSE,
BFEREEKTEE, Bi. W. Mo ZHEREAERKREREH A EKPEE.
B R BF R A

FHAE (2004) M EFEHRZRESHTRBELET KY Au. Hg,
As.Bi, Sb BT EEE (EEFRKHE 60~3581 ZH). AP Au (4. 05X10%)
Sh, EE—TEEH Sb (36.27X10°), Ag (0. 27X 10°) Z, BEFETRER
ERAME. XNHBITEAHERESIHARAF G4 Au 5 Hg. As. Bi. Sb
SARZEASHAZMEMEKXR, LHES Sb A As (AR R HIAS 0.933 F
0.829, HHREERNE (199) MEBMRRARHE S LT EHESHE
REX—F, ERHELUET HIEHASE S Au. As. Sb. Bi, Hg SREBHETE
BIRRT AIE B H %

s, BHE. FE&E (2004) KBA u BHXTEN S EMFSBIE R
K. XRBETV RN RBEEHRNEFHERB OB

BT B RENSFE

AXRT THEAEZMETHER. BRRERY AT S EEEREA
B TREMHTHR I TRER S,

SMER (R6-1) RETEAREA. FHMRE SETUBA, HLEE
SREE Z(LFEEH4.58 X10°~178.28 X107, AEMB-BIE. RIFRE,



WRETREERR, FI19149.13x10°, RREFERLF178.28X 107" ; KKK
| BEEIA8032x10°, BRRSSFER, TH6Ix10° Q). BEXMS, &
TERBEYNEE, SREHENATAT RS, FEAHERERRNHE
R 2, BFREE, 2HAV FE (E6-1) , 8§ Eu}0. 18~0. 57, ErRB-+
ZFEuf ¥, LREE/HREEN4.57~17.96 , RULHRLHAMNELE.,
FERARRT DB LEARSE, BESREAL, BEFNEREF M
ERENEEOER LARSE (B61), SHSRERLAXRER AR,
WRFASUET STELRINELERN. HWEBERAREMEERNRE.
MRS SAE (B6-1) FATLAE S, AEENESERENHLARERE
*—3, R EFEREBERNENER RURLEAREHRUSERT B R
FUk. BTy AHATARAXERSHE—R, FSHHLARERY
HA—F; TRERSHE N RFKEMBSHRREE SRERER RS, Wiy

ERSERERRA TN, 8. ERIRENR, ARRRERATHEPHE
Hit, MERRREEHHERL. ‘

% 61 BUSTREATERLAESHER (w100

Table 5-1  REE Analyses of Rocks and Gold Ore from Yangshan Gold Deposit
#e $EEH La Ce Pr Nd Sm Eu Gi To Dy Ho Er

YM621-6 FHCTENPES 180 351 3.60
YZKI716-18 BEE 001 0.3 001
YZK171623 FREK 001 115 0.0
Y4024 REEFTAH 394 735 816
Y402-5 WEFKE 327 738 038

Tm Yo fuv IREE
4.1 295 065 237 035 160 027 062 0092 054 0078 80.32

001 059 022 098 021 LI4 -023 0.51.0075 041 0.050 4.58
1.59 165 220 2.06 035 179 033 073 011 058 0068 1263
301 567 L13 585 098 594 LI® 341 053 223 049 178.28

304 091 052 092 017 077 015 031 0.046 025 0.033 18.17
YPD461-1-1 BRIBERE 278 465 563 205 310 065 278 050 324 072 221 037 244 038 116.82

YTC-002 FRRME 325 644 7.10 260 477 085 430 0.71 426 090 269 044 291 047 15230

&: BLAFARHNEEAREAFTHRREMA,

——— KN E

et K ¥

——E xR

BEARRNE

——% K ¥
- X
——ERE RS

——EXA DR

Ls Ce Pr Ng Eu G¢ Tb Dy Hoe Er T Yb Lu
Sm
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E6-1 MLV EAT HERY RV HRLR4EA
Fig4 Chondrite normalized REE patterns of ore-bearing rocks and Ore minerals in Yang Shan gold field

FET RUEGBREHFE

REAEGEHNBIINTER (F&8B, 2003) X9, fkaBty—aE
FEEAB105~310C, T ELFFI50~250C, HAEESEFLEFEr NaCl.) %
1. 6%~10. 4% FEEPEL 6%~6.5% W MEERPEKE. KEEHETE
RE, S5FH-EERBESTRE—Z.

FWYH RERMERANSHFIE

—. R RARSIFIE

GEWAMBILET KRR TRARMTER (£R6-2) MHR, BHUHS
R REIE T R ARBP RV R AR HRAE 6 S HUB D MRE N
1E, KA EE B-2.2%~0.7%, FIHH-16%. ELAATRERZLZ hIEEE
Vi) 6345 1H(10.9%), HEFPEH (2004) A4 6¥S MHX ARk FHTHEE
ROV AFTRRER AR —, TR LS. BMALST ESRRE SHH
BEBHE X .

FEEEHMREIT (6-2) WERPHLETF H™S 5-3.47%~+13.23%,
KPR RL RARAMEE S, # AUEHERAMEE. —NSRER
RARBOH, RHRY SETHFES I MRE. BRPTH, AXAEEEY
MMEKIS™S BIEF LT RS, TOEEN 106MS BiE F B PHEE K BONT R 6-2
%o~ +3%0 (FRIEN, 1985)BFRHERSELHBSL TRV £,

ERBARTR, VEPRIRERL-REFEIRZ MR, FEFN.

®R6-2 LS RERRAR LR
Table 6-2 S isotope analyses of the samples from Yangshan gold deposit

5 I E X & 6 *S/% 5 BERR 8 ¥S/%o
PD1301-13 | BB P EE -2.1 AB11 REBKFHEEY 12.19
GLS-1 ' -0.7 AB3 Bey -3.28
YM2-26 -2.2 * AB3 -3.47
YA-4 ~1.6 ABL7 FHTHE | 9.56
L]-6 RERBED 10,9 AB23 13.23

L3
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&. OREMMAEEBTYRMPEHE (2004), BLUHHT = AFFATML, 2003. OMM 2%
ARSRERDTFIRFES (2003), PRABMERZRLEFRSHRAPLMR: @S HCDTHEE

AU BAS RN ETAAT WEHRBEEBFRE . T ARV YR E
ERTRMDT WRTET YA E, FhmRE (2006) BELHRACEE (&

6-3).

263 MUSTERIRKESTLERARFILHRPLBER
Table6-3  Sulphur isotopic composition metallic sulphide in Yangshang gold deposit

BREN (HE%) FERFH F'SEREE (%) | 5°S i
MEFEERRELARET M) | HERSE ~29.0~-24.6 -26.3
REURD-RB-K-BREEERET | FHMENE 50~7.0

HANRERET . B8 4
FALREENRE T REY -8 (5 | PHETRLER ~2.9~-21 -2.5
i) &
ARBPEET (54) g -3~0
AR-TEARTERT (445 BB ~5~-2

H: RTMAEXETRRELERE (2006), HPHEHA kﬁﬂhﬁﬁ%‘gﬂ%ﬁgﬁﬁﬁm BxEx
LRZWA.

REGE 3 NWBEE, #HITHH. _

R 6-3 P XAEEBRABE P EHEE LR S H-29.0%~-24.6%,
RALBAGE, REEVEFROEERE, SHEPRTARESRALT
R R B,

HEBURT-R-K-ERLELEPOMART LR . BRHSS X 50
%0~7.0%, FFEE (F6-2) B\PHBEEET B (3¥S HH 12. 19%)
HFULTFHE (89S 124 9.56%~13.23%) MEFH-EHEEMES, KA
T HESABEST B TECEREANAE, REBNSSEYRNER. S
B (R 6-2) MRARMBEFRET KIS % 10. 9%. FIWTHE R TEEHFIER
BV EABARRRIEME, TREEEERNRERHE. TEPEHNFLE
AR ERE TR S AN BRI ENTREEERE *.

FIHE, TRARTERREAFE B R BRI R, S0s™Ss BREHE 0 ER
AETIE, P GHEFTRA LR KPR S (22%~0.7%) HiE, K8
HXBRARARGTTREA. ’ '

TRE BRESY Mk R FELRTEL S, HiLe2 R £ Rk
A, 8"S MEZIMERRHEREKRERAEH, TRENAE, HEEHE
# UEGR S h—5%~—2%) MFLBHIBIE OFEN5"S B —3. 47%~—
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3.28%) FPUEEE T XA

UL, FRTHFSFER-XE, TESHRFERETAR TSR
R KR—IMEEHET KA.
Z. HEARMEARSHIT

BEFRMHARIARMEARMTESR (£5-3) , THXIEHRM 6 Dox
waon 702 4~ -62.9%, & "Orxaen -3, 23~ 0.41%o, 8 “*Onzosen9-15. 41~ 2.60%; B
SFVGR 6 Dasonn =72~ -60%, & "Onnce H20. 6~ 22.7%0, 6 “Onzomm 8. O~
10.1%: MATMEAZER (2006) BilliZIE 6 Dumusord3~86. 37~ -73.29%, 8 "Ozx

17, 57~ 22.68%s, 8 “Onzonm 9. 03~ 14.76%. 5P HRMRRE R —H.

#5-3 MLUETHFE. SRUEENSHER
Table 5-3 Hydrogen and oxygen isotope analyses of the samples from Yangshan gold deposit

#5 BEXR 6 Dumu 8 ®0sx 8 "0y BB
2008 SNOW O Sov ﬂ%ﬁ
GL3 FRASTSE -91.3 ~3.23 - -12.13 1
GL3 RS & Tk -92. 4 ~3.09 ~11.99
BTS13 EyHER -86.9 0.41 -8. 48
Kl hHARE -62.9 -1.25 ~10. 15
SG-1 FEARY -72 21.3 8.7 2
AB-5 EPRIEE -72 22.5 9.9
PD13-3 B R34 bk -69 20. 6 8.0
GT¥-1 C -61 22.7 " 1001
Y03-172 -60 21. 4 8.8
Y-P-27 el -80. 41 19, 18 11. 80 3
P-5 BEVAYP -82.20 19. 02 11. 64
Y-P-3A MaEX -85.36 17.92 10. 23
L-305-1 -73.83 22.50 14. 76
Y-TC291 -73.63 22.52 13.09
PD112~1 -75.49 21.92 12.25
PD112-8 ~75.68 21.56 11.89
TC291 -74. 28 21.98 12.06
ZX1716-1 -77.90 20, 21 10. 54
PD112-5 -78.25 20. 00 10. 33
1309 NENT B -73.29 22. 68 13. 70
FAPHE
™621-1 BAATR -80.09 19,51 10.53
6T-402-2 | WAPAE -86.37 17.57 9.03
#: QMR 1 RETIRE (2003), HEFELEFRFZLAMA: OMRE 2 KETIRSS

% (2004), RALEBHY > HBMAFFTMA, 2003,

FERMRLEZESTRZML, 2006

OMAME 3 BF R, aTHRERESRRYERR
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Bé-2 WUSFRSETHAMNANRAR
Fig.6-2 §"0-8D diagram of auriferous guartz from the Yangshan éold deposit
FRUSTEES (B, 2003) ; - MULETREA BB, 2008
-V ERA (BAMEAFES, 2006)

HOLE=A 6D wawan Bl "Ousosee SUEBTETH 6-2 . XA LAENE,
ARG RARA R=H5, BHELTRANER. LPUEEEREAT TR
BALHIG, PHRREREITTRELIARE, SRUBRBEEAE
ALREAM (8 6-2).

GRAMFIAN, R—EH SRR RAERAALRE X,

NFR SR AT RO TR AMIE . R R £ R ARTATE M
HHMBEDREFANEIR, ST ABEERABERE TR, T mE
AR,

FHENREATEREAENREE LKEEA, BREESRE 5L L
£ (IIEMEEE) ERERNAT ARK, HARESEREENEKEHE
ERE S ENAEK, ERT-RYRTHE FERKNSERA, HEE
HB A RE L EBTHEE (BIR 2-3), RUEGHEERIWA, ARE
HBIUEBTIENTES, RETRFLSERIER.
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AT B A B SRR AEEK, WA EERATRXE AT HES B
PIBRAEH P AR A HEREZN, BEETETEIEFERERT R
B3 THA, G LT ORI R, 7 Ry B R R
R, BARERNEER, ESRIRBANWEICE, BART REHERS
KABEKBE.

ERHEEBRAKREMENSRE. ARNEAR SKENRE, ZEIHER
BATRAMRRERE, HEEKAT REGRERASEKSE, FEHK
REMNHHFIE,
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FLE TKREEE

T ML & B A 5 R R B BT BT F A AR R R R
SEE R MTTFUEAE A 5 BT ARRR ) FEA S KPR EERT RAR UL
% HEERSTUHMARERERRT EFDALTURE, FERRS
WEFXN, PIERNSHEE XNV R, BR, §FEARFHKENRELTH
FREEGHH, URENBRERETREURIOBHLHFERE, £HT
ROKBAR SIS E, —HEERE. ’

~. PRILAR BRASIE

AEMAMBARER £, WG REHERETER. . BERHE. BRI
BAE, BRERSRT WXRESHRATE, ST HREERT T 8.

1. S5 R TH TR LR BB EE L T iR R %53
HORBREANEEBRME, &TAERTIN-FREETEMAERNKRE
M, HAFFERLREA-RENSE. AEHEREEPRTRERHEE
" (Zhangetal; FKEFF.2001; FAFE, 2002; BRATIREE, 20040 BHEFMR
FEHAREL SN IE Zb5 4 Kerrich et al., 2000). ‘

EEMERET, BT —EFTRNEY . BV EF, BT LR bR
HEEKE. FERRARS. RECREEZBIRE. RARKERERS
Eh#ER. REPFRESRARRSE. BTFERKE-RERE. TRAR
BEREELE. REFLRIKE. KHE. T REREE, V—ERALHERE
REBRBRK-FAVRER. MALEARST KAREETTH (&) % )
BERAFILBEBIAROEZRA=NOAR-E-R-KAARERP, HER
FAUEAETRDRRER. BEERERRS-KER. K-EARER.

2. RAREHE AR S - ERFR AR EN-IHEN MG, X AR
m-ERERMEE, VKRBRESA. FHANE, AV ERRENENTY)-
FEA BNZEARRKHRRASERY I RIESE, MEIH TENEE
TH-RUMORLMIERE, RHEXREMT-EENOELRYE—AEL, 1B
EFEEE. S-CAH. HELE. FYNBKERSITYNER. $EHHS
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%, FREW, ZTLF-BETIERETARENEES, HRIE, TR
TH-RENTHARRENT AZEE, FASESEHELEXR.

3. FRBBRLEAARBAIINREE. HBTENSHERAT EFH Au.
Hg. As. Bi. SSETEEL (EERHE 60~3581 Z{@). Auk Hg. As. Bi.
SbETEZMEZHBHEMRKAR, LHE Sb M As HAIXREH FIEH 0.933
#10.829, B ROERSIEBAMEY REFDEX. BT KRE REBHED
HFERERBED.

FPETE—ERNEAT . FET. NEFE, 54, RIOERITERF

(—HE THFY). R4S, BULTRKBERFTEESY
Au-Ag_-As-Hg-Sb-Ba-Te-Cu-Pb—Zn-Bi.,

REE SHT4 2% , REEMEEREERNGHAHIE, EFEtE 2
BAV FR (B4-1) , 6§ Euh. 18~0.57, BR\-F&EuR ¥, LREE/HREES
C4.5T~17.96, ROTERH A EA. WERERE AL EM (D) PTUES,
FRIERTE SHENB LARMARE B, I EHEHETREEREE,
FUH KRS NRAERT B2 R WE.

ot RHLBRAETRE SRS SRAY—REEEN105~310C, v
(NaCl.) 51.6%~10. 4%, BF Hidk BRF-1RE. EEERRT FIEE, 55K
~HEHRELETHE—H.

B RAEFIARE 6% 5-20.0%~13.23%, HES . £ S 5L L S BB
5THH R, 8D smuson 5-92.4%0~-60.0%0, 8 "0z sow 55-3.23%0~22.7%0, R
A A REURREARE, HEERKSS.

4. FEPETEEREMSHARET SMELT NEDS, 479K
% EMPR I RBARER RRED - BAEN . DESSUHSH
BRBE TR T TRE, BT MERE A NERT R LS8R,
SHEHE.

5. IR T REBIAMINE S KESHENTZ, MY ROEREET
BIAMBTE R . OB R P e B I L 3 B B B SO R - A
#, BECRRWFEEE -GPSR, RS EEAT 2R R—RR
HEBUELESABBRRET-RIESHUEY, EAKKSTT, RhtE
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BUE B RERT SRR, AMERRY 58 HXRER, FAEVYAE
EROEE T ZM: ERPBEHMENNARRY RETEEQORAER, ZH
BRAEBMRAREEK, BEAK, BEKEEL. T8 THRETRRT TEH
BHOREREZTE, BERFHT & BERPEARESHEEARY He.
Sb. As¥E, WEMBAFERBET HLFELE.

Z. BUETASFHRERAEL-FRBER KR L

Hil, BASSERE ST MEF B ERTRIFNRY, BN FHES
FRAREN— BT RSEAR R AN BLH THRIGAAD, OFFR-ER
K- R ST BRI AT, ORF BT RESSEREN
ARFRAREE— TR RARIANXEDERE: OV KABREY
B, TESAER AR LEDSRNK SRR, S AR
MERTNERTHUERE: ORF TR Av-As-Sb-He-Ba-Tl A& ARAE,
FREFPERAETLHE, 87 EFEPK. SNE: ORETETEENR
BH—BHR. RERSELTWEDNE: OF G5B RAEN, 7tk
BRE, ‘

| BAFHREST IR R, URAPRTIA S, TR Y
BER. FUBERT RS, BASKEMRFUL, SHETRES, B
TUHME Y. E NS R-ERE LT BN RIE, S5 ERT TR
WL AuAs-SbHg-BaTl AANKS, FRETHRERLET HOR-S6 4
EHH AN EETART SATNE, BREEXEURBIT KNEERE.

TR AR S-S, B R SRR R B3
BT K. EREY KRR EFEAS AN AT, HARY, FE
EF R, B RAS R, HRLEE RRF R RS, SRER
EHETHAMER GREF. 2000) : R-ERBEE ST RET Hts—
£, BF TEBBRAZLAPL-In-Co- TeBIASNES, BARALEEMR. B
FHRERE ST L EETE S-SRI, XA E ST AR S FHE
7. RUT. BRTRARET FA. |

EXASWARS, HEABRXEHLLT IIERITTBE (27D,
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AR LEE BT T X

£7-1 SAFHE, XFHESTRSMHULET FKERISFEYL
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