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ABSTRACT

Studies on ore-forming material source and ore genesis of

Laozhaiwan fine-disseminated gold deposit, in Yunnan

Yao Juan, female, was born in September, 1983 whose tutor was Professor Luo
Mei. She graduated from Chengdu University of Technology in Geochemistry major

and was granted the Master Degree in June, 2008.

ABSTRACT

The Laozhaiwan gold deposit in YUN NAN is a low-grade and large-reserves
fine-disseminated gold deposit located at the Dian-Qian-Gui triangular space. Base on
field work and laboratory study, we think the ore-body are strictly controlled by
stratum and fracture fault, and gold ore-body is mostly distributing between F; and Fg
fracture, a few distributing by the east of Fy faultage; the gold ore-body’s North-South
direction is besieged by Fg, F, and F, fractures. The host strata are clastic rocks of
lower series of upper Devonian in Caledonian paleo-uplift zone.

According to detailedly discussing mineralogy, rock structure and texture,
finding out the Laozhaiwan gold mine includes three metallogenic stages in
Hydrothermal period, which is the early ore-forming stage characterized by
quartz-pyrite, thesecend ore-forming stage characterized fine vein quartz-pyrite-
sericite stage, and the late ore-forming stage characterized by Stibnite-carbonate.

Study of the compositions, densities, pressures, depth and sulfur,
plumbum jhydrogen and oxygen isotopes of fluid inclusions in quartz of the
hydrothermal ore-forming processes of the Laozhaiwan gold deposit indicates that the
ore fluids belong to low-and medium-temperature(110~253 °C ), low-salinity
(23.86~11.2 Wt% NaCl), low-density (0.97~1.08g/cm®) ones and the (SO4%)
CI-(Ca*")Na" hydrochemical type and formed in a shallow (0.21~1.14km)
emvironment.The ore fluids mostly derived from the mixture which been exchanged
from mantle differentiation fluids and meteoric water, surface water. Laozhaiwan gold
deposit may be a meso-and epithermal gold deposit.

The analysis of fluid inclusion composition indicates that gaseous composition
are mainly H;O, CO,, including CHs4, CO; and N, which shows ore-forming fluid
comes from mantle, and is mixed by strata circulating fluid. The composition of
6'80H20 of fluid inclusion composition is -1.11%0e~5.27%o, and 8Dy;ois -109%0e~-90%o.

m



B TR SR 3

On the 8D-8'%0 illustration, 7 samples is outside magmatic water and metamorphic
water isotopic region. Based on the above analysis, the thesis thinks ore-forming fluid
comes from mantle differentiated fluid H and O isotope and formation water, meteoric
water and surface water.

The average distribution of sulfur isotope (6348%0) in Laozhaiwan is 5.35%o (The
average distribution of sulfur isotope from mantle is 1~2%o.). The above indicates the
first source of massive sulfide, especially pyrite and stibnite in diabase, is
differentiated fluid from mantle, which is mixed by sulfur of marine sulfates (The
cambrian and ordovician, located at the lower of host strata, have marine strata.) and
make the value of mixed sulfur isotope positive.

Based on enrichment of §'*0 in pyritized epidiabase of diabase dikes, this paper
indicates deep fluid is mixed when going up; Meanwhile, the part of high Au content
(10.15g/t~12.82g/t) in pyritized epidiabase of diabase dikes indicates deep fluid move
along faulted and shattered zone, extracting ore-forming elements and mineralizer,
and comes into being ore-forming fluid, which provides this region with ore-forming
material source. |

Combining with the silicon isotope geochemistry and silica cathode
luminescence research method to track the silica source have proved that
mineralization silica is not provided by surrounding rocks, that is, the origin of gold
deposit mineralization of Laozhaiwan is the same to silica, all come from the
differential upper-mantle ore-forming fluid.

In summary, this thesis thinks the metallogenic mechanism of Laozhaiwan gold
ore deposit is as follow: First, fine grained clastic source bed of low Devonian is
formed; Second, form parcel geothermal field during late magma hydrothermal activity,
which made Au of first source bed activated again and formed a structure-magma-
hydrothermal circulation system; third, the system extracts ore-forming elements and
mineralizer along the passage, and, further more, form ore-bearing hydrothermal
solution including Au, As, Sb, S; the last, ore-bearing hydrothermal solution moves
along fracture crushing belt of Laozhaiwan, going with transformation of physical
chemistry condition, in faulted and shattered zone and the section of unconformity
surface compound, gets across altered and metasomatic host strata and then come into

being silicification and pyritized veinlet impregnation type gold deposits.

Key words: Yunnan Laozhaiwan; fine-disseminated gold deposit; ore-forming fluid;
ore deposit geochemistry
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THRBHHA (Dips) F, ST ERELEFH, 7 ERILKRBEMEE.
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@) RERIIE KD E IR E &8 G 2 40 RN 355 BURDIR 340 ik
R4 TH L BB BLE D, BRRRREE.
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I, BT WA RIS B B B E SR S0 YRR 5
B KLY, BETYEERELA, HKEFRA.
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B SO BKIE IR R 6 T 2536 (RIRIRE 6 SEPRE L T AREE).
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PR SREH o
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@) ARG REFBOBRERIEER SR ERLER, ZERER
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VAR BRI, A T A URR A 1
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ZRBEST KEEV AT A WA BRE . FST . G85T ., FR%T .
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SGE. BAh, HiE UL M ERREMA AR TR ABET Y,
FAERAAERI B, BT AR, SHRBRRE B F R R
AR SRR
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FERAF R BRI KA K BT SFiaP, Hhfée. mEis L
BIFEHRXKR M5, 1993). HMER A TEHEHAX #%T MMETEKX
SEERM (As). # (Sb), HE& S5 HEAZFHXER.

MRERH, JEY SEULAT _—EESEERE, KA/NEEEARUAR,
SEHE G GAR AR (M4, 1993). MAXTE, #%FVERTEZHRK, F
AR AAF S SR 5 S BAR .. BUE RSy RN, 8. —BAS
i (R ABRGS 125-6), F4athd; PR HHEET SRR, AFE
2, 2R, R, B (R A PGS 1Z2S-1. 2. 3), S4&dK
e MItER AF, FEFUIBEFEEE As. Sb. Au S EBHBIK (BEHS 12S-5
Fe. 6 Fe). .

Tk Co/Ni LUAE FE R BUZH Y10 UK o 38 % A 2 115 BB R S P= A 3 8
£ Co MMif# Co/Ni LL{EE K (Co/Ni>1) (I Ni St N BT H), JiilE
MR B £E Ni T4 Co/Ni LWAEE /N (Ni B F 4 B R 3k A KB P B ekt £ IR ) o
R A WA, AXERET WHET Co/Ni tU{EZ KE D HMK, Tr<1, 7
LUANEX 5HBERFEVHRA B ST MRS EEL 5BRAVKERE %,
BRSO ) BRI TR HZ s (EthHE Co/Ni EEB KIS B IR
(1Z8-3), Wi BHAFAERIR TIRERE 1A 5 B vl Btk

2. BT

HEERH R —FMRIR AT B BSR4, TS B, (IR BE R
HIT 4, G0 T WSy ERAPORRE 1R/, MEy 58%F L, e
St s, LbR L RS UM RBIMEER ST W BRZ L, F & E 4,
S . [T E GRS L Bt R A X B (B T

3. BRAENFRE

BIRAFGEAE R LT Y, —HEERENRHEE, haB%rY
2 WAV AR BB A P R A BR P R IR AE T BURG, DRI L T TR B 4 T 4
ABET Y. AREEAAEE. KAGREFRFIRES I BRI AL
AEESEAE AR .

3.7 ¥ XEEMERE R HEFE

ZREET R XA B AT, BT EERE U RE AR A S N
fiE, HENWERRE. B PARMERRR FER.: . B%0. F
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B3E EFEEE R

WAL, Bt WET LIk T4 (BRI at. BRIA), thibd WA =L
BRI %, 5T URREDIME N AMEY HamE.
1, & 1t

HARAX R BRI ZAREENREWE, 587 WBXRBAEY]. K
WIRE HERA R FAMMrPH (Dips') AEPEWREN, MBR B
BT, &F RENE T RAL TR A .

KXEACH TN EAR—BhMeeR (hi2<0.0lmm), H#BEMASI
i, R EERINER-EARARALERPRTABE RS, SEEw
ERMbEN; ERARRERE, £&6S4MR, FEREEHM (B
BRI, BAE—REANR, SARBER. WA EEZMCRFEIRT
ek R EMARAET, REMAMCKRYIE . ZRERR AR (BRI, M
H¥LEHPNER, ARESRSERE~H (BRI . BARE T TRRTE
A GR35, [ 40 /NS R 4 5 4 1 R 5 e
H,

REARE A TRV B A R A X, SH B EEFHIRBEAE—
IR INER, RP\ELA TN R EK .

AL S-S LR, RIUNEAT A& A EREA R BE 1) 58 T 1
B ARV Fr W7 BRI R LA U A BB R T LB EE AL TE A IR EY, AR
HL B ERD A e R A TS .

LT BRER TS mA (Dips') HALAER AN, $5AI5EIE Fs
WiZ—H (W0 ZK19601 FL), FEALIERIRZY, AR TERMET A W R4 AR
W) 45 G 0 B G SRR Bk B i E R KRR B AR (Dips') B HE P,
BB R BT A W PR 53 4 B 4 & e 0 B A ek

2. B#%Y 1L

U EE R BAGBE A SR M B AW, EHRHE RO AT ZUTRHE
hIERE B RN (BRRIL). % EBME T EMERR, BR (BK
M) RrFARALA+ZmER (BRI F.

AREHT ALK, RER. ¥ BE. ERNEE, AERRBNERES
S WE L WB MR, BINRBERERY . FERRIREKT L. Pk
REGT WS R MABPBHREFY, BATH SEAHE, 25V LRI
WA (HBERD.

ZRBEV R ZRE MERT L, 754 8 AR SRR A AR A
I, Hoh, REMERY WEBREREY 84, £H/AT 0.01mm MEER
Wik, SRR FHRESBHATFHEZ T B KBTS T 7 H
BB B BB RN B & S BIK, ZRIVHTRH /DT R
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JRARER L KB A 83

§RRYRAGTHEN: B RREIHAT 52 R, XD N HH B
MR- AR, SREFORER. RIRA MR PR
A (BRI ).

B B R A TR AR, R, SRR
5, AWML RYR. DU, BIR=T R R BT, R
IR, BETEERI, BAREAS, GRTLER BRI, BARE
R AT B R, KRB IR AR T 350°C,

HOT AR S ST KRB, HERREH . Hk0 05 b 5t
fo BT (CHI, KHDS EEMRIBT, B REARTIRE . HHRL IR
P BRI HASE G AR o L, (LML B AR BURE MR (Dyps)
RAAIEB AN OTILE . BT LSS0 L2 S MBI, o0 LR
%,

3, R 1L

VAR (5 B0 L —PE, R AR 3 R 2 e, R 5
B A AR e W B DA (BURILL), HES (H (AR S
oo R ANERPR ISORP= ], {82 BADRFRR SRt o 45 A2 RE AT PP
T ABATAT 50%, HREASUELRAIBE . KK L EER A
BT BV, B LR A e, BORTE 2L B A e R

MR (AE P 5 Sk AT B P, TS et B, 3
B LT RR R TSR AR, D E BRI SA =Y, R LT R B
KB BN (RBD B4,

4. BT L

WL R RAME R S AER SR B A A, B %y ST
1, BETE MR R A R RIS E R A 55 . BB LM 20 A5 V8 B S Rk Ak A A
VB KA—B GBSTCEBE L), TEARY BARER THBAA A
(Dyps') HEEF.

WRT L Z W R MEHFEGHE, A ARBRF BT ARERE b
B, Wk R, £ REGHE, FENMERT LB ST iR, &
By EEMRKY . WERKY ST RNTMAY (BEREEV YD) ST, BE
WY SR, HB%TWEE, £Her iR, RS ERFESMNEE
W ATIEH, AR TR B X, WSV A EWT BT EERET Y.

W W ITE T 5 RAE RS IEIE A %, RIABRY £V LER
th B AN ASCRFIBKIR A, RIET AR RGP RKEWET G A BRIV
7)o
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EIE  BINERV IKREE

ERPUFET BaMBEARHALKXREY), EHEmH, ARRUERS
AVEETE)", X R R R A X BRI I A R S
B RAR REERET AW, @Rey L SHA X, By Ly
AP EN SR EMEERRESY, & AR BREWRFY, BR%Y LR
iR AL RS S LEIRERE A D & 08, 2 KA
BIED R Z AR BN S5 R E .

5. HEBAE MR R HSE

O B BERURBRBIERS RN —MELEEME, E4RHE
S5&BTERMXRBAREE, —8Oo0 M/ MRS = B S REL 46 F it
BERF, AHRTERMGTHEENREYS (BRI, A5 ERT
BB ER THHIAMA (Dips) WEDRE, HERTERBEEERRS
BAF, EARREAETHBNEHARE R, AR TR, A
ZRUHMBEA X SRR AT, BAEH, HomR P S5rAERS
A6 FEAH 2

@ Rt FEAERBRT B BRREERANBHEERE, RERRAR
BREBEIR LY AR . TERBRT BTG Bk LA YRk 2 BREFRIA, &
EAE FIBY BUY UG 2 M A A o R T WD DL R R G M A L TR B
TN ST Y, BAEREERNER, HEERAT AENL, SRR RE
HB R R RAERTT SR 5 R, R R B S R B S
EA IR N IE T

@) BRI KRR B RRRE I B4, H KRB AT
BT R ERCR A T A T . ARKRREALER TR B A M SRR KK
B, BB RERRRAIAIESE, BWRRILER R BFEN (B, E0
EWIR BB SR T EERFTIY B, FRARKREE, H50A
TERkEAE R (BRR Vo). WA TRAAE, BT RAHTHT
ARRBEWHERE 6], TRIEAAHE.

3.8 W HRHN HIRERHET M B

3.8.1 W R BRI 4

EEHNREZBAHRINAZ R ST RO 5 AR AR . e, &
A=A, BFER EERAEEREE, REPUEEENEX.
1. RERY 1B
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JRARER LK AT I8 3

ZRBESV KB HERE R TEAHMA A (Dips), REAFTEMERSE
MEEAEEHZ LHAWEEZE(EERMIA TS, BIHEE K ERA .
PREPE), SEMBERABBY ERAZHEVISRT RSN SBEGS
WAGER, HALE#ERR:

RARTEY ARG, EF LEEARNEE, ABEFRLTTE
FERABEFGER . BAKZERRRZRMEER. MEMERBHEK. Hib
X BRM R TR, B8 IR B AR LA R TR IS . NS E 34
MR E AR R &GS ERTURE, 48X th 2 75 X Fds & i X 18K s iy
IR SZ AR R RATGR 50 i .

2. A

AR AR BRAREAKE R A ATk E R IE 7 A
120~253'CzIa), FHik, &5 (BRE) KIBR/DMAE, HELRAEEY .
S SR P, BN GRERD SRR HAMI . REFRRE N
J” X, BRBFEAIEA R R K TRAK . SRIERES. WTEE
A, BB YRAER, XREXTHE LSBT LM B HIKEEER.

3, R/EH

LAWK LR AET YR LB A IRE . WEKT H L BRY (&
AR SHERRBITREY), FUKNHIRER, BHY #UA8EE, £
XL AN MEE DR, BREE. WL KAT Y. o, REM
H15 —FEEE RSB IESE A, 27 B ARMAG LR E SR+
W (RIRHFRBRY AR EH.

3.8.1 IBREAR W BT ER R 4>

AR BB AR IR BT RS, E— RS BEA BT B

O AIRT W B IR (PR EAAERD . &Rk (£
BEAMRRGY ERPRIM) ARHE, BRESEUARRILRI i T LB
/LA R

@ BR-BT-BAoBNER UKTARREESTRIER CARBRAA
EHAZMMCRH) . ERmAIIL LR Fe-As-S RIIF YN %T FED
F). BB EWR AL, BREEHMRR YRS THET NEDS
&I,

@) WEET - EA B LUEA Sb-S RAT Y BT %), 5 if A kR
FIFNIHE, BREEMARRIRM G TS SE BTSSP
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FAE G HRHERATFHE

F4F FRHIRUFRE
ASCRERTE T A R TR 50 X 88 F RS0 b, B R BT
o BHTEE. R )RR RS TR, AR T 25
ST RBT YR S5 AAORI. R (A%, URALRIE BXHLE R
.

4.1 BRIk

WEITRNTIF, TTLERME BT YIORIE. 7R, ¥ KRR, 7
HiREES T HEEMNMRLERFR, 2HMBILEHR P EEARNBEE R
BZ— BEW A (Awlg/) B LT ERREV A (Au: 0.4~1g/t)-FE (Au<0.4g/t)
HMETLEME R LM EB-15KB-2. BUMEILEARLIMXES, i
wHWT.

4.1.1 2 FTTEHRAFE

1, BEY AMBTRAEKEE

() BRAY A Au SIS, AuFI% 9.06g/t, HEJLEY A Au S
TR RS 2g/t, XA EMEMRAER SV FEHEHRY BHX.

Q) KRSV ARGEHE As, BERKK: BE AsUT HEMSEEYT A,
As P30 11964 X10°, HRESHEY BHET HENHBEERNET R, RIKHN
REMBFERET A, As FH% 280.28X10°.

Q) MEANYT ARG ESRT RV AHES Sb, HIEN 716.2~2309X
10%, HETASHERE, HHEA 30.04~87.13X10°, XRS5 FREEEHEY
X

@) B Ag. As. Sb =M nEE RN AR ERES,, HEHETERS Ba.
Zr GERE R TEME, AT Ba WEN 114.0~4225X10% 50+ Zr Y
123.0~402.7X10°, HEAEHN SR REMRE, RHAR ST KT8 —&
FK, EEMEHREH T RGEEFIRER.

(5) BEEHN P Co/Ni H—RBRAE 0.1~1 Z[8), BT RBEESHBERERX (8
EEE, 1997). ZEEEVHNEEY AT YD CoNifH (0.24~1.05), #4
EesE E RAREH ) CoNi 0 2DEKXK, HWETHBRAR ). EXFFERY
T AR MR YR S0 N 248 T IR R R g A

2. ARV A-BEMBAREARSE
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JRFBEEL L A2 R AL 3T

HASH A-BAMETERSINMERTEE, REVEAETLHRE
Eh: WEE. ARG, SEUVE. BEAETE. XILET ARMETTER
sz, B OBEERS, ENRNERAK, FAEERE BB,

D) FEV BN As TERE, T#HHh 1551.1X10°%, FEEH As TERIK,
SE¥Ih 461.4X10°; Z4H AH Ba SEEHE, FHH 593.5X10°, HAK Ba
HERK, H287.0X10% MR, EEN Zr SEER, WEHN 307.0X10°% #/
S RIS BB, BN 237.9X 108, HAME S BRERRSV ANE 155,

@ BERTES, BEVASHEENHAMEBTERMELRR, XHS
WHAR &7 AN E &R EERF SRR 2 AN RN, T H SR
FMESRT AR FENXR.

(3) 4% Co/Ni tWIEBH, F34h 0.64, Bl H Co/Ni ELIEBAK, “F394 0.40,
X—IMG & EE RS Zk26010-7 GEHEAARENS) MESTEMRSE (Co: 414
X 10%) TS BRI (Ni: 15X10°), Co/Ni Wi H 2.76 ¥ . ik 2.76 &,
HEY A CoNi FHHERKE R 043, S5EER CoNi AR

412 ARETEHELES

AR EEEESY KV ERECEZ BT X R R IRIFRE, MR
B-1 BIHARAE T AR . WIE H AT E 2T

STREFEREYFA (B 4-1): Hf. Ta. Rb, U. Th ZRE FrbFaei Ay
B MITCEMRPERGF, FHICE Cr. Cov Niv Sc MFEMEELF, R8T H#EA
—HHIMHRZES T Au S Ag. As. W EEFMX, KRBT B HAHELUE
5XBH cERT.

SAMEMNET A (B 4-2): Av 5EHETEMNIE. RHAXHRIAH
B bR A S TR FIRR SO R IR, WTRERE S Au
ST B S P TUR IR 1) % o

M4 B -RRE MR TR A

Sc Cr Ca Ni n Rb St Cs Ba Ir Ht' Ta Th U As Sh ¥ Se Ag Au

Se | 1.000

Cr | 0.993  1.000

Co | 0.982 0.952 1.000

Ni 1 0.797 0.722 0.883 1.000

Zn [-0.839 -0.828 -0.8% -0.692 1.000

Rb | 0.987 0.961 0.998 0.878 -0.830 1.000

Sr | 0.399 0.437 0.367 0.150 -0.782 0.335 1.000

Cs | 0.946 0.973 0.884 0.605 -0.869 0.890 0.610 1.000

Ba |-0.130 -0.136 -0.158 0.117 0.330 -0.109 -0.336 -0.170 1,000

2r | 0.587 0.512 0.712 0.748 -0.782 0.667 0.427 0.460 -0.479 1.000

Hf | 0.992 0.974 0.995 0.838 -0.876 0.994 0.424 0.923 -0.182 0.683 1.000

Ta | 0.989 0.966 0.997 0.849 -0.852 0.997 0.372 0.903 -0.188 0.688 0.998 1.000

Th | 0.962 0.937 0.962 0.843 -0.681 0.975 0.139 0.832 -0.057 0.553 0.953 0.966 1.000

U 0.968 0.938 0.991 0.862 -0.886 0.985 0.416 0.878 -0.251 0.769 0.991 0.893 0.937 1000

As |-0.808 -0.810 -0.800 -0.493 0.776 -0.783 -0.447 -0.791 0.685 -0.673 -0.827 -0.831 -0.747 -0.846 1.000

Sb 1-0.878 -0.859 -0.870 -0.856 0.702 -0.888 -0.298 -0.808 -0.336 -0.423 -0.862 -0.852 -0.860 -0.818 0.434 1.000

¥ |-0.719 -0.702 -0.712 -0.513 0.368 -0.725 0.167 -0.564 0.383 -0.400 -0.707 -0.742 -0.824 -0.7j2 0.789 0.428 1.000
Se | 0.364 0.331 0.367 0.367 0.151 0.402 -0.689 0.)30 0.074 0.007 0.329 0.381 0.589 0.320 -0.273 -0.280 -0.806

1. 000

AR |-0.739 -0.738 -0.733 -0.432 0.635 -0.720 -0.266 -0.687 0.715 -0.607 -0.754 -0.770 -0.725 -0.778 0.978 0.334 0.872 -0.420 1.000
Au_}-0.430 -0.401 -0.473 -0.279 0.329 -0.452 0.045 -0.303 0.800 -0.570 -0.469 -0.503 -0.494 -0.532 0.806 0.002 0.824 -0.509 0.897 1.000
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FAE TR TIRE

*42 ET-AHREANMBRTEEXEIN

[Tse Cr Co Ni n Rb Sr Cs Ba r HE Ta Th t As b ¥ Se A% Au
S¢ | 1.000
iCr | 0.981 1. 000
Co | 0.897 0.801 1000
Ni [-0.879 -0.865 -0.708 1.000
Zn |-0.437 -0.508 -0.352 0.007 1.000
Rb | 0.924 0.834 0.976 -0.836 -0.205 1.000
Sr 1-0.307 -0.261 -0.5t1 -0.174 0.782 -0.311 1,000
Cs | 0.832 0.854 0.582 -0.981 -0.029 0.724 0.267 1.000
Ba | 0.942 0.914 0.922 -0.671 -0.652 0.875 -0.607 0.602 1.000
Zr | 0.651 0.498 0.917 -0.480 -0.128 0.870 -0.522 0.304 0.716 1.000
Hf | 0.715 0.560 0.944 -0.564 -0.128 0.914 -0.477 0,396 0.754 0.995 1.000
Ta | 0.675 0.561 0.741 -0.833 0.333 0.853 0.159 0,725 0498 0.737 0.785 1,000
[Th | 0.920 0.838 0.99%6 -0.709 -0.425 0.956 -0.540 0.594 0.953 0.884 0.914 0.696 1.000
| 0.633 0.473 0.876 -0.577 0.086 0.880 -0.302 0.406 0.622 0.971 0.977 0.866 0.831 1.000
As |-0.879 -0.839 -0.763 0.992 -0.035 -0.883 -0.134 -0.947 -0.683 -0.577 -0.654 -0.894 -0.755 -0.676 1.000
Sb {-0.690 -0.538 -0.901 0.642 -0.063 -0.914 0.280 -0.479 -0.663 -0.963 -0.977 -0.892 -0.859 -0.99 0.734 1.000
¥ | 0778 0.751 0.827 -0.387 -0.812 0.710 -0.833 0.310 0.943 0.670 0.680 0.241 0.855 0.509 -0.404 -0,531  1.000
Se | 0.685 0,533 0.922 -0.573 -D.041 0.905 -0.408 0.402 0.704 0.99 0.896 0822 O0.885 0.992 -0.667 -0.991 0.614 1.000
Ag |-0.804 -0.778 -0.649 O0.988 -0.146 ~0.797 -0.291 -0.965 -0.566 -0.458 -0.542 -0.877 -0.639 -0.588 0,987 0.648 -0.260 -0,563 1.000
jAu | 0.172 0.350 -0.280 -0.301 -0.223 -0.179 0.4i8 0.481 0.010 -0.634 -0.560 0.228 0.218 -0.599 -0.175  0.530 -0.115 -0.579 -0.260 1.000 |
*43 BV -BBENBRREXMESH
Sc Cr Co Ni n Rb Sr Cs Ba Ir H Ta Th 1Y As Sb ¥ Se Ag Au
S¢ | 1.000
Ccr | 0.848  1.000
Co | 0.109 -0.372  1.000
Ni [-0.204 -0.286 0.416 1000
7n |-0.445 -0.087 -0.296 0.637  1.000
Rb | 0.960 0.848 0.036 -0.337 -0.469 L.000
Sr | 0.670 0.566 0.256 0.448 0.143 0.660 1.000
Cs | 0.388  0.746 -0.665 0.106 0.474 0.357 0.434 1000
Ba { 0.765 0.770 -0.006 0.220 0.100 0.781 0.951 0.619 1.000
Zr | 0.935 0,938 -0.081 -0.157 -0.196 0.864 0.609 0.605 0.741 1.000
HE | 0.972  0.905 -0.103 —0.203 -0.418 0.929 O.573 0.522 0.732 0.944 1000
Ta | 0.788 0.785 -0.15¢ -0.088 -0.185 0.621 0.377 (.627 0.506 0.893 0.853 1000
Th | 0.96¢ 0.882 -0.097 -0.243 -0.405 0.934 0.644 0.526 0.787 0.905 0.989 0.801 000
U ] 0571 0.529 0.054 0.566 0.253 0,400 0.75] 0.668 0733 0.631 0.579 0.707 0.612 1.000
As |-0.047 -0.521 0.846 0.302 -0.384 -0.022 0.205 -0.748 -0.040 -0.351 -0.224 -0.445 -0.154 -0.112 1.000
Sb |-0.278 -0.681 0.874 0.647 -0.017 -0.345 0.132 -0.660 -0.175 -0.457 -0.453 -0.433 -0.406 0.023 O.874 1.000
" | 0401 0.438 -0.204 0.158 0.022 0.193 0189 0.646 0.285 0.505 0.531 0.808 0,523 0.754 -0.418 -0.291 1.000
Se | 0.308 0.113 -0.001 0.132 -0.290 0.295 0.411 0.164 0.417 0.082 0.353 0,168 0.468 0467 0.343 0,136 0.445 1,000
4g | 0.242 -0.078 0.531 0,025 -0.387 0,385 0.480 -0.44Z 0.364 -0.065 0.081 -0.376 0.183 -0.100 0.795 0.467 -0.520 0.413 1000
Ao }-0.916 -0.970 0.246 0.380 0.285 -0.946 -0.587 -0.584 -0.776 -0.924 -0.944 -0.723 -0.932 -0.442 0,341 0.500 -0.326 -0.192 -0.125 1.000
44 RBEENBTRBREIH
sc cr Co Ni n Rb Sr Cs Bu Zr e Ta Th 1 As Sb [] Se Ag v
sc | 1.000
Cr | 0.602 1,000
o | 0.913  0.652 1.000
Ni |-0.821 -0.045 -0.714 1.000
7 [-0.723 -0.000 -0.422 0.852 1.000
Rb | 0.8338 0.916 0.901 -0.415 -0.25¢ 1,000
Sr | 0.459 0.347 0.772 -0.400 0.105 0.588 1.000
Cs | 0.992 0538 0.859 -0.848 -0.800 0.777 0.363 1.000
Ba |-0.629 -0.200 -0.833 0.7l 0.245 -0.545 -0.927 -0.568 1.000
7r {-0.946 -0.384 -0.922 0.929 0.708 -0.714 -0.614 -0.934 O0.815 1.000
Hf {-0.308 0.560 -0.233 0.795 0.637 0.189 -0.223 -0.356 0,540 0.550 1.000
Ta |-0.702  0.140 -0.505 0.961 0,933 -0.205 -0.156 -0.760 0.510 0.80 0.850 1000
Th | 0.930 0.830 0.948 -0.58 -0.430 0.980 0.582 0.8%4 -0.614 -0.833 0.004 -0.398 1.000
U |-0.948 -0.443 -0.952 0.894 0.649 -0.762 -0.664 -0.926 0.837 0.996 0.492 0.745 -0.867 1.000
As |-0.837 -0.117 -0.801 0.984 0.75] -0.498 -0.566 -0.842 0.824 0.962 0.757 0.898 -0.651 0.941 1.000
Sb |-0.904 -0.226 -0.834 0.981 0.797 -0.5801 -0.517 -0.912 0.773 0.983 0.679 0.896 -0.728 0.963 0.98% 1.000
W | 0.869 0.734 0.989 -0.604 -0.304 0,933 0.792 0.803 -0.799 -0.856 -0.099 -0.375 0.957 -0.87 -0.706 -0.746 1.000
Se |-0.920 -0.318 -0.902 0.946 0.709 -0.665 -0.623 -0.910 0.83 0.997 0.606 0.823 -0.792 0.990 0.979 0.989 -0.820 1,000
hg |-0.679 0.147 -0.621 0.971 0.757 -0.253 -0.458 -0.702 0.757 0.857 0.902 0.937 -0.429 ©.819 0.965 0.927 -0.505 0.890 1.000
Au |-0.368  0.495 -0.315 0.830 0.635 0.110 -0.305 -0.408 0.613 0.6)2 0.995 0.850 -0.073 0.559 0.805 0.728 -0.185 0.666_ 0.931  1.000

CXTFREARETE (H)43): Au SRKLHERARMAY Ba, Zr.
HE. Ta. Rb, U, Th $BEHHXKR, WD ST KXRAED: RN,

Au 5REFHTTRM Ag. As. Sb I Se FHARMIEE, MIAATRESA
BRERET L, B2 AuBSIRW HIEM.
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AR EE LKA AL X

MPEFARET A (B 4-4): Au 5RE TR ARIAN K HE. Ta %35
DICHERBH HIITE Niv Zn, As. Sb BHKMERLEF, R T LT REHIIGIE-
THSEIFRRH TR AL, R T HERF TERY, X 55E 5
PrEIRRESY S0 R — B

M, LBrE Au 5 Co. Ni. Cr # 2 MAM TR RBIEA S, 5811
BT P RRIE LA X EEEB KT ERZRS, HRed 7R AT
BRI LH EHFRERR A (Tay W, Sc I Cs)o & 5HEMEBLCRBMMMH
KPS R, . ST 5ENERY YFoRE AT 1 L2
FIRAE TS ERIRE, S &R A P e M E TR A E
FWHE, BMRUMANEE: WAREBT MRk, RESHRT Z2HRE
w2, SHEVHALKTEND, ERREXREBRN L —E KHBELHREL.

4.2 /X EHbEk{L 2

FIR# L TR R ER R ) R IR R R AR AL R R R AL 2T ST B
BEARTZ—(BIEE, 1993), AXHANK T ZREHX L5 4G R HA M REE
PR IMER 4-1. 4-2, FIMEK 4-1 5HR 4-2 BdR e LA = 2 K i
B 4-2 FiE 4-3, BEBHmLETEIN, THEHWT:

4.2.1 ¥t LB RAFE

1, ESF AL TRERBIE

) FRUFT FHFLRREJNARK, BUIEHELE 68x10°~340x10° Z ] (#
BB RSN, BETEER 109x10°-204x10°, &KT BRI : BIEET
AYREE )y 82.96x10%~228.24x10°%, E3{E K 161.19x10°; WFEEF HYREE X
48.86x10°°~161.29x10°°, FIE K 120.9x10°; fabkE & &0 FWE AV HYREE
% 85.33x10°°~160.04x10°, “FIEN 136.73x10°; S H%H ESHF AYREE X
10.11x10°~244.9x10°, F{H % 108.63x10°; FEF AN E &Y AYREE K
68.98x10°~387.07x10°°, EH{E 4 204.43x10°C,

@ BRFAMBLETESREER T E4£R (YLREE/SHREE>1), H
PR R B AL EAX A (CLREE/SHREE=3.6), HL'EF A i%HLEH
X # (ILREE/YHREE % 6.5~7.5).

(3) FRBF HIIF LS SEu BTEEY 0.20~0.87, F#IH 0.45~0.71,
HAARX &V AR/ L ICE LB TS Eu AiRER (BESEET AR T
H4 045), HESLRT HEHUAK.

@) FREBFT A LB HECeBUTEE 70.41~0.90, F1540.76~0.882 ,
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FAE FIARMERERE

RAAX &7 AR LI TR SEEPECeHRER, HERUTARUAK.
F4-1 HBRERRTAHLARSHSHREBRARL (X107)

HY K YREE  YLREE YHREE YLREE/SHREE YHREE/SREE YLREE/SREE & &

BEET A 161.37 127.44 18.73 6.8 0.12 0.79
BEET A 136.73 126.25 18.29 6.90 0.13 0.92 .
HREV 4 204.43 125.63 18.53 6.78 0.09 0.61
RETHA 123.25 106.31 17.32 5.8 0.16 0.84
i = 151.63 132.22 19.41 6.81 0.13 0.87
;i 183.07 165.60 17.47 9.497 0.095 0.905
Tz 52.71 40.40 12.31 3.282 0.234 0.766
#3518
b 96.60 82.10 13.96 5.881 0.145 0.855
KR
at: 1. ] 12.70 9.40 3.30 2.849 0.260 0.740
(1996)
F kg 8.83 2.31 1.52 1.520 0.397 0.608
#®KFTE(F)
169.95 153914  17.036 8.976 0.1002 0.8998
HERIESE

2, AT A-BEHLTRAKKIE

() WEH HHIYREE BWIGHE K 8.37x10°~304.72x10° 2 8] CGESA 259
BAEH 8.37x10°, BEHLA RS AR D 304.72x10%), FH{H % 123.25%10°;
B &R+ B B TEEE 25.36x10°~419.35x10° Z 8] (REAL SR A ERE
BN 25.36x10°, XALEBET & BE N 419.35x10%), FIE N 151.54x10°.

@ HEeVASE5REAENKR T TRBEEH T E4EE (AYLREE/YHREE>1),
HP B4V A% EMESRIE (YLREE/SHREE=5.64), BH&KHN RS

(YLREE/YHREE =6.85).

G B AH. BESEV A (BRMLEKS) YREE. YLREE. YHREE.
YLREE/YHREE. YHREE/EREE XY LREE/YREE {48, 5 B, THRE.
#h75 B AR o AR AR AE LB BE(LE 4-1), M5 L. THgER
Bk, ULBAEN A Y FUORIE R REARR LR .

@) AEV HKE LS5 SEu BILEE N 0.56~0.88, FHh 0.69; HEH
LS8 6Eu b 042~1.15, FHH 0.72. FRPAXR RSV AS5BEEMH/ LT
ERBPEEu i RER, BN (WEAEZRAES SEufEN 115, &
e, HE&REBEIK,

6) ALV AR LS5 5Ce T A 0.55~0.92, Fi5K 0.81; FENWH LS
¥ 5Ce ZALTEE KR 0.51~0.93, FiH 0.83. XEFAXAEH AS5HENHL
TEBTE Ce iRFH, HERAT . EATHUAK.
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JARE L KA1 3T

A, BEEKIBG BERARIFIEROEARIS—EE. AR KED &N
FER

43.1 TR ERELZ NS IFE

ZEE SV KV AR AEKKE, AT AHRE ALK BT
ITT B it REKIET T TS EER S B SAHMBAE, s miRes R
g 4-2.

F42 EEBEVERTE (B SREESIMERE (molkgH,0)
BT iyt THMB CH, CO, CO N, K° Nat Ca* Mg® F Cr SO7

BC5S M®E 0.13 3.894 0006 0672 0 0.232 4104 0 0019 0.06 0.026

BCe¢ #EZA  EMB 0054 2720 0007 1.341 0 0.126 4172 0  0.008 0.052 0.05

BC7 MERE 0.135 2.268 0.006 0.828 0.58 0.164 0 0  0.019 0.055 0.097
BC10 fi&EbE - 0.071 1.804 0.001 0.581 0 0206 6294 0 0.008 0.11 0.04
—_— Rb

BY! HERME 0.026 2.057 0.001 101 0 0255 9.655 0.077 0.006 0.141 0.063

W BLR. E. BESANBARERIED. @, OB EXH.

o MU o R LS TR B R L 047

MK 42 TJEH, EREAETFRST: AEFUCIEE8&HRE
fE (CIF37 0.084mol/kg - H,0), F#H CI'>S0/>F; HETFUCa” S ES
Mg? & BAR AL, Ca? B LTS 4.104~9.655mol/kg - H,O (FF# 4.845 mol/kg
.H,0), Na 5 BEEARE (Na'>K"). Mg" K BFEEBALEE, B
BE S AT S o

BEESHRST, L CO, FEFEAPHE, HAERIKE M 1.804~
3.894mol/kg - H,O JEE K, FH K 2.549mol/kg - H,0. %TEEAK CO, TEH
WBIER (IR AE, 1996). 55k, AEKPAERTHERIES CHIRIN,,
5@ 5 R AR RAMAMUE; CO FEREAREEME L, XRSKRANE
BFEMHSEREZEE R, FifthE R T ik 805 R T IR AR IE .

F43 EREETRAT A (B SNFRENEER

n W—RE (C)
o BEAT RBLK B U ppem vy COTR

1 BC6 A I MEMLE2SHK EHE 150~253 183(3)* HREHT R
2 Bl-1-1 A ¥ WERESE1SK ENE 153~171  162Q2) HEREBTR
3 Bl-12 A & WRESE Sk BB 120~146  132(4) HEREBTR
4 Byl A ® EAEDE BB 127~182 155(10) HEHIR
5 By2 i & ELnREE BMER 110~168 132100  HEEHF R
TP B A T K2 B ER RS2 R P S 2 4 G R, (3)*-- TR OB
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AT RHUERAL AL

HZE 43 TR L AR ARG EFBEETWEEEL B oM. —
Btk 150~253°C (GE¥183°C); B —Bh 110~168°C (¥ 132°C). XFP&R
hE ST R B BRI 4 B e T At

432 HERIERE. EH. BEURBREY REGBE

FEXE (1987) BIFIAKH, ARAHLBRAEABRATL, BEMNEXR
S RES NaCl KW, EHE AL RRDIFR T B MKERE
# NaCl-H,0 AR RER. HERESESV KA RAEARD IR (K 4-2)
AN, AKX AH AR X P NaCl-H0 /KW, B, SRA RS E /Y
NaCl-H,0 BB E AN EERNEER, WARAEGEAEIHT T RAE
B EAVE, FREENTEENAXY R RERIT T HE (% 4-4,

4-5),
Fad4 ERBSVHEATARMELESHHELERE
Tt AU S (hele) BRI gle) UEREEE SN EE
#‘%% iﬂ—iﬁiﬁ Eh i}‘&‘
BB (C) H, CH, CO, CO Na* K' SO, lgfco lgfsy lgfor pH ™
(v) (Wt%)
BCS 200 001 119 98002 0.1 3.049 0 1441 -137 -1226 -51.6 4.5 0.052 14.89
e BC6 183 0 0426 59.13 0.1 1435 0 2381 -1.59 -1270 -51.7 4.6 0.048 15.04
BC7 162 001 1237 57.087 0.1 2,153 13.025 531 -1.38 -1324 -51.7 4.5 0.051 3.68
S 182 0.007 0951 71406 0.1 2212 4342 3.044 -145 -12.72 -51.7 453 005 112
BClo 132 0 0627 4358 001 2.594 0 2085 -217 -1654 -51.7 49 0013 2094
Bea B BY! 144 001 0.191 41,384 0.01 2.684 2.027 2748 -2.42 -16.15 -51.4 5 0009 2678
¥ # 138 0.005 0.409 42.482 0.01 2.639 1.014 2417 -23 -1635 -51.6  4.95 0.011 23.86
%b?ﬁ*;iﬁfgEHﬁi%ﬁﬂlk%&iﬂﬂr”qﬁB%Vﬁ#ilﬁi$éﬁﬂéﬂ!%, e M o o B M SR A 2 B P B IR
F 45 EREEVEBNRBANBRE. EHANZENEURRETELER
v ) (o wom_ a0t gy SIRO
BB B 250(HER) %
T B B 182CF¥9ME) 11.2CEHE)* 0.97 284.96 1.14 =
M B Bt 138CFME)**  23.86(FIUME)** 1.08 51.50 0.21 E

He r3 FHRETE. w2 fREESS, B3IHE 43,
FHAU S AXRS (1987) BUEM NaCI-H,0 M BAME A NS AR, Ry REREHBIK

250x10°Pa/km 58,  *--3 HEEKS,

w2 fRETH,

MFE 4-3 ik 4-5 PATLABSA, ZREEF R BEUEN T BES,

) —E B A TE I A 150~253°C, RN 172.5°C; T pH M A P
110~168°C, “FHEEEHR 139.7C. NHBELLE S, & 182°C, XnHeRE M
VLA X, G BEAA KR/, T REREZBEEER
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JRABER T RS A0 3L

AT IR BT s VLR B AR, AR B B3 — 1B B (8 RARYE A B — %
JREAER A (B ERY A AN BIME S &1L 253C);

IR AR, BB RN B a1 fEU L), EREHE
AR UXEH 0.11g/em®), MRIEAR A FAAGRRE . $hREMB R T3 HET A,
THERBRILCRI B &S L, EHAT EEEREE, EHBEETEE N 1.14
km, BERTEFREN 0.21km, XG5 RPLFERER EEYISH. Z5EE
THIR A #R E B R W B R AR 4 MBI R 49 1.5~0.30km.

4.4 § XREHLFEMERILE

VA B Y BCRIE S KRR SRR v, R, SRR ER
HEHBRERMRRE R RS IEL —.

4.4.1 FEMIEMIKLE

B AL BT AR AN R 5 B BOR IR ) — MR R R 4 i, 18
R OR R FHB A ) R R e o M) AR S B IR R AL A, T B IE R ML AR Aok
S ATHIWTH R A 5 B ) R R

EIRIEEH KB EBH R FEET, HIRH BE B H KT Wi
BAZERTH S A1 B R R M o S0 K AR YRS, BEENBET Vb
RFGH MBS, KRARAD L 2RI TUEE AT 5 MRS
B, RAEXBH PBIENERAEEE, ARIITIREST K E S E RS 95

R4-6 EFXLTEWARRAMKARNESERE

T #Me ol - B ¥ 8'S%) o% Au(gft) FHIFR
1 ZS-1Fe  EHEY ThEEEGE MY 7.684 0003 0.55 MRS R
2 7S-2Fe  HHEEHMAMESE HEHE 6397 0007 137 HREER
3 ZS-3Fe  BEBEMRESE WEE 7344 0007  1.92 HEREE
4 7ZS-4Fe  FHBYV EBRELE HHY 5644 0004 094 HEWEH B
5 ZS-5Fe FEUYEUAEDE  EHE 6115 0007 0.67 HERETR
6
7
8
9

ZS-6Fe  EWHYMHARDE  EERF 6412 0006 0.18 HHETR
ZS-3Sb FEURYMEEY MRMRE MYT 3759 0003 - HHEBTR
ZS-4Sb & HBE MG MARRESE YT 373 0003 - HBHEBTR
BL8  FHUFEAHEMSE  FEF 3.001 0004 - EZELTR
e P S o b R B M ERA) SRR BT 4 A WSS R S R AT R
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BAFE HRHISRAFE

HIRIRIRIL T RIFRUIR12. ASCRAM R RS MRS WAEIE Rk 4-6. A
R 4-6 BT AEBR IR A 3 2 A B A ) 4-7,

)

= "
4 wuy
3
2 O RS
) l R B — - —
0 e ) 0

5%

47 EEIEWAEMELE VS) HHEHE

WITET AR TR R, BUA MR AL R AT AR LB faE R 4
B, FEHENMIBHRI 7S BIFISMELA N 1~2% (BRAIE4%, 1988). M5, A
ABE T 8 G AR 83S 8, FFHEM B WI4h b8 Bk R AL Z AR 5%S
{84 0.05%0 (Chaussidon et al., 1989)., BYERAN 53S HHE .,

SHUBE K3, NERLBEHD, WKRRL 6*'S H+30%FWiME +
16%0, TETRAL 6*S XEKFH B4 +25%0.

VEIEH (1987) MU BRARR R BN 0.1%0+, FIRHESE T Ak HERAL
FEBCE R 77 AP S Bl 0 B A A o< BRGNS AH AR IR 4 T /K B
BB LA, RAMFM ZEERNIESF AR, DAY E 6 MFE: Hik,
MR RARETAYRER, WRERFAMEREERATRRE, UHENE
528 AHHAE .

MFE 4-6 FifE 4-7 ATLLEH, ZREST KV AREMIE (8*S%) HiFfH,
BERBYHRREANEES THERY MR EME. EoA7EE N 3.001£0.004%0~
7.684£0.003%0, ‘354 5.35%0. XUt AT e SVRYL T HEARER LA ¢, B #%E
BEV RSB CFrH BIFSE P NESY ST ) BYIRET i85 7
Wtk, (B LAZE R, BETEMRRER (ERRF EZ FTHERRM
REARBERHEME). BV AMIIRERB Y, HRRAMCE M) AR
(3.001~3.759%0) BEEY B (5.644~7.684%0) 1, TTREIRL:HIMEFITREL ELAR
XD,

442 S-FFHMERTKILE

1. ARt aRES-FARNVRBIR(LSE
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SR B TR ST ST

W BB PR RO b FORFAE A BRAL B AE , T b o8] BE SBAT PR Y i R B BL T
BB ALIR S HERIE . S PIRRE BRI RA KR LA IEN R BBk
RIEAXFTENA. ARMNERHTLUEN, ZRESV KRV AT, A
HEf SD%ofE H7-90~-109%o; 8'*Oao%oftl (VL) H-1.11~5.27%0. 55 Taylor(1974)
{1522 7K SD%ofE 15-50~-80%0. 8" Oppo%ofEi, 7.0~9.5% L1, EFEEN KA
YL SD%ofE 8" OpaoY%oflE I MK
%47 EREEV KT GRARKORGE-FRLRARNELR

e s B 8"0usmow 8"Omo SDvasMow i),

1 BC5S HEBWAAMESE 71 E 181 3.64 -109  HERYEEE
2 BC6 HEBHMAEMNKESE 1 & 176 4.74 103 MRS
3 BCT  AWBYMARkMESE B K 182 527 -108  HERIEEER
4 BCI0 BRWARTREEAE) 1 & 163 -L11 93 FRAE

5 BLe KaFwamER) N X 205 4.09 90 ZELYER
6 BYl MWAMARAAEAE) 4 K 172 215 -105  EFHAB
7 BY2 HmsdlEHeATEE) 1 R 177 0.49 96 BRHYR

Taylor (1974) Ffi5E fIE H KL - 7.0~9.5 -50~-80 .
e P o BB BT 5 R S TR 4 A B K B A S B WA RIS 3 R
SRS, 2 LA RRKIF =AU PR AR A EERA S0 M SD &
23 5D-8"%0 KRB+ (H 4-8), WHEHBE AT IEE” HRAKKERK
R R A RSB LASh, BoR % il HR IR —KIE, RA 2 RIERNR
BFHE.

*
&
2z

~20

-40 E3 2.3
-60 i ‘

I l\ HRA
-80

8D (%)

-120-

-5 0 +5 +10 +15 +20 +25
8" (%)

48 LEEEWKRE-RFEIFK 5D-3"°0 XRE

SEAOBREMFE, WHEREY B RA (BB ARG REN L
Hib8 5> B, EIRFEHRALE LIS BRHRA T HUEK, ERET RN
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BAE WRHRLFRE

BAT 8 KSEEARMMEK, TR 5 Bk SRR KR REK R
RIKCARARD IR 6 HOK LA FI LB 4L & (R & 1

443 W RERERIKILE

ZRBEHRET CB) AR RSNERFINEK 4-8, APATLUE H:
O FREACEE: PFTHERRYWEREPHAE I3 80 ik
WL P THAAED A SHETRAE, BIEFEE, T RBLE
WEHAREHKE (BHE) PRAEEERN 80 EMEARK, BWHHM™HA
BRBA ERAR, 25 C&) ARARMZMHERRAR: AL T K
RABEERGT B 160 (HREn.
F48 EEBETARBRSEVREARNMRARNELR

WS R L T ——
(%) (€219)
1 BC5 HS g st s VI 18.1 - HEREBTR
2 5 TBce  mMRLHEEEE 1% e - WEATE
3 % BC7 BBy iR sty 1 & 18.2 - HERETBR
4 4 BCI0 HRWANRWE@ERS) H E 16.3 - HXAMH
5 B pls  mEBAREFESTEEL) 21.5 - EELTR
s & _BYI  mEnauusiss 172 - SENTRE
7 BY2  BRAPPAERLA I RIPE 17.7 - HEHR
8  Zki03-1-7 Wy EALE R AGE 15.8 4.56 FERET B
9 Zk106-3-16 iREHELL I ENT S 17.7 0.36 HRET B

—
(=]

Zk110-1-5  BEF e AT RIS
11 Zk25703-8-1 T RESE

12 7k26010-2 RGOSR BRI E

13 Zk19601-21 BELT 645805 (RALF)
14 1ZS-1 W B A A

15 1ZS-3 WA R R SR

16 BL3  HEE-BEH E L EE
17 BY3 W LR A RS

& RPYOIRd E R R P REI R R # EWE.

() 24 AP HERNL FMEELTEEH+10.3%0~+19%0, Hd LU+14%e~+17
U%orlf R XE—BIURE BIE R T H (5 %o~+25%0) LB AN . EH D Au
MBI K.

BEAMFREE, KB EAM %0 HBIMA, H5HE. HER
KB 8'°0 (AR (+5%0~+6%0) , BlEHBE R EAMA Y —HEFE
FER P PG S5 Hh TS T OB VR X R 4/ F R A R S RE R Z

14.7 2.55 HEREH B
19 5.21 HREY B
16.7 1.87 HREY B
136 0.006 B LT B
13 10.15 HERE ST B
10.3 12.82 Hi7BE B
15.2 0.64 BT ER
14.3 0.03 HEFREN B

odlodlodivdicgivdivainglvg g bal bl hey
DE |INE | E | O | 2N | i | OfE | DiE | 2E (2 B B | B
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FRHREE TR B AT R

B EE RN . B, T ihg S RO R AR — M R s, aTLLE )
B 3t Y5 X 40 TR YR AN IR AR VE B (HBMRIA, 2004; FHLE, 2004) o

BT, oK E B IRE RS Bl —— W s A P I S L A R gk 1 8120
BEMBRHTRERALE LA SRR RIRY T, 7 RS 5% A G
FAu G BB ST MBS (10.15gt. 12.82g/t), 1B Au kBT
RERFIFERAIE Z LSV MR EYR, W KERBULE By TE R
WA, TERE & B TR K TR S FAR R A, AR &Ry Rt 4
LR R RYR .

4.4.4 R ERMIKILE SEERARE L S HE

1. FRERMRBIRILE

REFAL IR SR BRI VL R BT R BRI —TRB AR i, N T #b)5k
FHHE TR EEAMEL GREIE, 1994). TV RENRS, CEEE
B P FCRIE S R PE AT R 7 &k & B e R R S (T
#F4%, 1994),

E AT T REMBERAL 2R ST RO 2°Si 70 20Si B R £ R e e A £, A
BATE 281 (EEED WEE, SRR LIRS MR R BRI,
PR HIpm v 3 B B SR At B3 B A S D B NBS-28, 28 Molini-Velsco &2 £
FA%} NBS-28 ) 8°°Si & 4-0.28.

B O RE AL B AR, — MR 6°Sinpsas A 0~-0.5% 245 i +FIRE
WIIEE I % 5°Sinps s HE W FE: FALBRAMEEFNLZ 6Sinpss [ H
TEAE: REALSE FE JEBK M RE IO 3 8 Singsos LI R, TTHESHHAT AT B4

#49 TEELTHRBENK GRHK) SHE”HEENT BRERE L%

I AN GRAD BRI 4;
&S Y =hRsatt 8%t BRES #n EHEH 3%°si
BCS H3%E  Wbmsy L1 1ZS-1 28 R WEESE 00 @
EBrE  BC6 A¥X  WEMSH 1.8 1783 &% KUy HnTESE 05 ©
BC7 HE  WEESRS 1.4 zk25703-8-1 & MERFHUWMTESE 04 @
wpg Byl AR RALERSHE 02 By3 Eote) ARG 03 @
By2 A% BHALESE  -0.1 BL3 2E BEYTHEERE 05 @
RENB Zk103-1-7 &%  WEibmEmeRy 14 O
WECGHE) BC10 H#  fHLLEBHE 06 Zk260102 4% fEAHERD 02 O
REAHE BL6 FE  KELZEE 01 zaeol2l L% BEFEEWLE) 04 O

e RPBE P B SRR B P R SO R # & R
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FAE  FIRHIR TR

WA E: O-BRBTB: O-HK¥VB: @-£K L5 B.

MARME, 7= FRETLAESRE AR RC RER, RET H
WEBH TR 5RIFIFE (F 4-9), BHHEAH EEL R %
(8°Sinps.2s FIME B 1%0), Fo4 R T X Bl MAKLE g AL ) S S I B
SRRt WRZEAEWAK O/E 5EERERFRMECR), CRLES
IR R 2 4

OB R 1 F BRI B SERK I RE R R A A S, 53T IR B
RKRZE, B A W I BB A Hh 2R 2 K S B K A 48 0 45 B B W R K e
RS (ST A SRR B B B4 BARRD.

2, ¥ RERAREX

BE BT RO RER TR R R AR SR I — TR AR 7 ik B4 20 A2 60 4F
RIFE R AR AR TR, FERTFHAARA. BaAMAE%ET
Y. HEWNT % GIRERRIMEY ., SRER%E. BREAY ST IKEN
T o 3N AR H R 2 20 A2 80 A4 FF i CRER, 1993), EEMA
T, iE. EXE. MEHEDETIKE TR,
RISV R S5 L E B EER R B L, S8 iR A b
BRETHATREAER. BARERT LSS X R ML EY), BERINE
HENBERRE R NRIR R B R WICRIER — N EENERR B —.
(1) FERIIEHE
AT EERARKEHR, EHEXERT A, BEALEE R AEMARR
FHESREFURIR, FEMIIEHENR AT RENRERN, RUTROEEAXEHTLER
MEARLY, REMEENT AWT:
KERHEHE
OGS (HR. PHRRAEDEE)
QFHBY AT E
ORAA T E
OB KRAEE

REHT F:
ORKY R RS
O RRRE . RERE
@WKy R AERE

) BEFAB KRR

Bk AR —MREYENS, RHEF —ERENE FEEERYRAE
H, R ER AR ARER . S TFARREARAEARKEH
W, ABANTFFRA I H BRI E T BA.
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FRARE TR S RS

BN, SERRECHEREREREEN, AR AR R HLH 5
FEMR. TR .. BUEFIR AR SR, AREFESNESEAER, WRHAY
(% 4-10),



BAF  WIARHUERAGF L

R 4-10 AR BUR R IE AL HIEE #

HRERALEH A %58 = R BiENEE HFE
B4 >573CREA K EMHE RS Ti>Fet 1&
(B%~0%) >5T3CHRAH SRR FIKBAL fi&~

TR Tt FEFCE . BERAE R
, - M e ERORE AR M
Bt % 573~300°C B A B A SR Fe¥*>Ti. Al th
WARE
FARE P A ERE MR RSP O
. <300C IR, RS RN { K &
ARIEE ERPIRES Fe**. Co. Ni

: R Zinkernagel (1978), AIUMRAFLEABH.

ZHEESV RV ASREASR, MHBEENRIENTYRLRE, HRERX
B, BB 1ER BT e RIXE, H5 &5 bR REY . ERFERR E,
WIBERERMAERSHREN AL ARTHER 2 FERMEHTE L, #RIEH
AR ESHE SR A EHEARR. Bk, &8 EEHRT OB B R
HIRIR, 3T HIWT A AR EISRIE, R 1R R BHRE .

RIRAMRSCTRA, AR TR B X E A R R RO E
R SEAE R RES R IEE 472 4 CL8200MKS BIFAM & Jei, TIE&MHR: X
AL 10KV, SRR 500pA, FCAEREEANLFS iR, BeraEd 1.7~
6.5s A& . ZFEBESN S XEEFRA L RBARR EAFELEK 4-11.
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