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KEHALHE, HodARE, PHRTENREE RITRS) AWEREIEER. X
8



HHREAENEME NSRRI S BMER-FAW. R ERREMRAEE—®
BERBEEEHEREIFELZ — (36.5~37. 2 Ga, XH—, 1990), BEHEREHN
AU EREEESER. TRAOFEHREXNUERZH Cu, ZoF EFEL) MEREWHH An
B OERW) BX. “LEH” WA, MEERBEEF LE - RER MR AT,
NS HEMERETXM Au, Ag, Fe. Cr, Ni, Co, Pt T =&, UEEK-HARER
X817 Ag. Pb, Zn, Cu, W, Mo ¥ &7, F i RBE, FEITHFMXHEHRERR
B, ENEEREHEER-REFHER L, BRUKES S RENER O EHRRES
f R, HFRATHFEEE (2050 Ma) MIEAEBRSEMEA . ZREALISHIK,
2. TIRAFEETVRLTEE, HEMEMREE Pb, Zn, Fe. 1. BFe, B, Z&
P A UE B, LR B S B R A Ae BT RIELE L B B R
ANBFHCe-NT K. #. FATARNBHERERRENERBEAHII LY
(embayment), EERFMITHIE. RIL-B/REBEMZTHEE. BIHBREERBE
WICLEPIA SRR, ARESNROGED Y. SURE. RIS LS, H
Bk LR EA M AR A K-Ar S5 1632 Ma, HER B TEAFHFEWRIE Pb, Zn, ST
(B RIN-BARETHHIZEAFTTRBLA, BHEFARGHE. SA48EE
HR BRI S EE E, R ERESIBK. #. 2/ K BT+
. BES. BER); ZRYWBRELTATHLAERL, BRREHNK,. EFTHRLK
A—EENE, SOAS D E- KBRS - NHE, TEFAFHEE LSS ET Gl
D, FEAEEZMEREEE LR EETZ £, SEREEMALRmERBRY T
Bam. EhERUEBHRAYE, BEARNEKTERNE, TEEASRESFENA
L. WL HFERE .

2. WEH-NE-HRBEE WM RERER. ZRAUTEL FHadE () B
PO, MEDRESIEMENTEREF = MRENERL, hHTE (B BYETRERE
ERREREFHN B ZI0ES GERERMMRW), TBRAEEW LG LGN —
EHNEH-FRAMERAREMNBEE AR, FRREHER GERE, 1990) (Sm/Nd
[ R |AEH 1203 Ma), f1 EEH—FHH SHEREH L-FRER, O mEEF (Ba
U/Pb %2R FE R 1130 Ma), BAESENES) . FERE LR K s REASHET K
MEHFLHR-MERYBEER XMBISHAT I ERFELST IR, MERESEW, X
REAERHE, B (REHAL—FERL) HYLES. B (BEL—8EL) Am
BREY. WBRBSHMNESS EE () BHMEAE &, LWk ddr. B W
FERHSAEREREIE, BEHAERE. THDE. SEKRAMRB LS, H
FTESTESEEEMEN RS BV ERAREHE ALER%T (RERE ., 2H4-B8EEE
FRY RO BT . FHEBHFH I IH=ZAEDNE.: BRAIFHRR-FEE
S QRE—Rart), FHAREBEYE ORI AaRE), BUYEE- ATl
Be (BB, BS, SHVHMESITER, WREETETEAE, L4 iR
FHEGHE, SN CHASEEDE. Ha. K8, B HREIUEN KilE, &
VAR EAE USRI BT R . BT RTNETS SRTADT R G S5ED.

3. hFAERER AT EENFELWETEER=SLAH LE&T LAWRERATY
LB, FERFEEERRBEARAWS, ER—#FIWRMER, a8, mEE. £
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(R-BE—BEFU) EERAWNHERETHEEN, EF8E, TEHhRTHRERAE
B, FIWERE. B AUBRESTHREAE, FEEALE. FERTERY
BT URSBANEAR XM FE- B, 6. BV E. B (BEFiH—HED) #
i ERFEERT, URAREASAIENERET, BRHAGHFRKEXLEEE. TEX
ZiE., REEHBNERERY, FROEBE-RESE~REBRERLEN, KX
UHERERERAERET. RV ERTSRAERERG Y FEE W, Su, Pb, Zn§",
BIEZAL Sn, Be, Nb, Ta K, SHAEAXMEE Cu. Mo, Au T FISEHH KL ER X
3 Cu, Pb, Zn, Au " RHRH Au, Agd", ;

A WE AR AR & R KR RS AR es a0 F, Sl da R
FHFE-BEEL . AT YERRT HEEASHT RKRT R E T HHH 8L,

FRVERT R 4ET, BEHNS 7 PR EF. 2A R LEERN (MLE=EF/H
#).

M. &deipirgk. &. 8. 8. &5, FETRITE

EETRETRILBEHEERTS. RPN ESERESET. AGHREEE
¥ T B ALY .

BYREHBMMER. BVE KD, Si0E (AEFEL) . M8 (TH).
B OHR). BT (FfR). SHEF (). K48 BB, FLE (8. BXR
B URFR) MBRBE (B0 F, LR ST RER, Br7E7E 76 #18L B % 3L 3800, 3700
Ma &7 U-Pb &£ 40, KT REBSTE 2500 Ma Lk, B HEH., 2NN TEARER
R—ERE—PRED-TEERTRMANASERRESH. XEAL-TEE R, KH
NRBERME, Sk, ENEEERESSEN I SEMILE B RE. &, A8
TR {ERERE B CARE. Wi, EREXEPAHEFTHRNTRES, HE
BEESEREE. YO FRE. FFTRIGENGBREE. XEERRERERT K™
WA KE BIF &k AR TR R LS. gL, BV E -8 5 P R 40 Al
R B, R4k i B A W AR T R R

AN EBHEETES. A88F L. ZE5E# (PR, =§WHE (KFEE
BRI, T8 I, BER (%), AN G . LSRN RER —K
% 2300~2500 Ma (K-Ar FIfi %), BE N HER TH. aRIBEARSAN—ETRE. &
KAERE. ZohE. GREREFS. R4S AES. HHEMKHESE, EEEVEE
K ER T RAM D EASRIARE,. b, ERARGENAESRE. ASHE
Bl Rk AR AR L L A, Bl e Y B ivE.

MWUIEEHR B, BieE L -RHe), P& (FRUD. FIIAHE GIH) R
B GER). JHER (A §. LRERERER —MRNY 230021850 Ma, & &
TE R R, AN EERR RS- RERD AL B8 e A REN R
TREE. BICRE. EiE L AHENFRESN TR FE, RAGREESHE.

s RABGEE, FHEEREHBENT. FaoWRoHTE, iHEEE N
1850~850 Ma, TEMU-KITIUHBETE. HFEITRK. HIENFIO=4 R, KEE
FEIMTERGYAHEEBDERBRREEE. ERKGDE. BEKASERE. 848

TZHEMER. BEHE: SEAAXEIFIR. HHEHE. MDEETE. TEAXRESR
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BRAAKE: FEOATENHRE. BE. 5E., BZRKE . =18 FEREE 7000
m P4 B A G DU, B AR S TR, AR KA SR AT R R Rig Ot
THAESF.

FHRTXHERESRERTEN0E . B--RHKEHFRY, ZHHEEHVEM, =8
BEREHPEML,

K HEAM (2500~2700 Ma) HERERUT AT HRRER T BERBEAME
TREER. EHENSERAMRBEANUARIENEBERNER. RZNKERDA
B, BEEZNEE-ERNEE-BREBERER GId) REZRKRE-BARERE R
(RE); ¥R ERERETE. ¥R, B, ARTHNTZ; RALEHESR2HTHR
REREH-BREREP, EIRERELR-BAE-LRoHEE.

AT EHIERERE R HE &b AR AR e, s
AMHEX R, TEIREFRERANIMNRERE-R2BERE £ QLR BHER
RS, TEIRNERS-FIRENSER 15); RiBREXERE. TENIRRE
ME-BoBEREE (#E, I%).

AR, Bl T ARG BRAREENEEs ., B EHEROREL,
B, TEEREANY, BRERRSKEERRMHEEER, FEXXEEBRT
FIERRE S, EEXMER =AW QILEKTIE S E O- 5 kR o JEH
BEET; OBARBE -BCLUERRAEOD —REOREEEHSW: @R, BiH
R AT . TERRL A S AR ST RN, SPERE A ET. OBE., 5%
EEELFERER ST OFR. dFBEEEKURBERET: @M, tHEREXHE
AT S @4 R SE MR Eway L dEs-meatd. Lisa B4
HURGHE- SRETEHREEHAR SER/BTE.

WA, G AREFE. FEFHAECNBE L RAOE R, &2
& RS EETE R HEA, —BEFKOE SO EHNLERN A SR SRS R
. HithEAR (B RumEFEAIRAMERTRRE. KPdRmiigx, &
HRE-FRAEREMEY (LRHETENETESTFRERTREM,; XE-KEWERL
HEHEH (SRE. TILHSBREMERA X XB-lEh xAREH (RAF5&AE
HREFERTM . REFMN X (B) BZEas & REe- 0% 58 RS #& i
(RBRETMEERE () PFHAD,; PRENF—RF O RBIZEMEAEE - ARl
LYEMER LESERRE.

FEHRTFHT RABEE, HUIE o MRTEN 2 T LAY, HENRTHE
RE=ZEMMH k.

A, ZiLEMEREERE. €. SSRBEVEH

AT HFUTELMETEEZS RS EHFAHBRAMX, MREER TR, SES
S, ERERKRE.

ERHBRHEAERTFE. THF. §EFEF. 4R, HEASE5KERE8 —%.
F.EATFAENERKAFHAEGTHEME, BHERT Ho et mr eRER.

il EXHBEEHERN—RLA, SELBEB-TORSE. BEIRKTFERE
¥, V-ERTHRER, FRBGEEER, HETHRT BN, A FERERRE, KEHN
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—ERBIRRE, KLARERALE, TESHNIRLUHE. RUKRE. 485 &
KEYERALESS, HERRANEHETHRTE. SARSHY, STREER
EFTRAEAES, A - EEE REBRRSEMMERES Bh AR R L.
BRHRERRNE, FY—-EHEE. BRESRAIASRY, R6TEERZ L, ZERYES
B B 8. @ AR RAETSRIBE L. BREERETE, FENUEK)IK
BMOTE, HAFRRR DU BOSHEE, MRS TR,

REHERHBEEHE-E)N KUK, P, FTEFIREHE, RAREHEAR
AMTUIREARE. RPS5SELERMPFAEXMBETKBANITR. NERBEERD
LIEYCEE-20

R WRERETHEE, ATERHTELESEED. WinBRES RS0/
EZH-ERERA AL, HEMKE, A0S, BRE. ks, S5HE8RILES.
MBRIVEH GH TR TR R, EENERNKE. GERNEE. ERE
MBIEERHES, RPEELER SRR Lok, ENBMD IR RE S HFESET-7H
WRLLAE, EERNERERERNKE . MU EREI TR, A8 SR E R —E
b, SHUERENE, BEENESKRTY, RPMERSEZEBNAT XEARNE
Y. BEER LMERENREENBUTRE KR, IR BIER.

R ST+ RH . HP AR T s TR B A A T . AR 1 M
RESEAAARIHRRS, LEHAXEHERITFHI 0. RERFEHHHE.
FRFWFADN . LR SUMBERTE B £L&R, MR- BNEE: BSR4 LE
BESE;: ME-HTEH: NRERSESTANERAT W,

FREHE LERT RS AR L, 2451 ARG R, 4¢&FEEN
Kﬁﬁxﬁﬁﬁﬁﬁﬁﬁﬂmﬁ

 RIIPFTHAEREK. . B, &, SRRy #E

$&E%ﬁ?%?%ﬂﬁm:ﬁmﬁiﬁT%¥éE%,&F%REH%EE%T*
HERUBEMEESR, TRESGI, SERHREERRET. ZRFFHRFEYRELTRE
AR D, Sl HERBEHELSARRWBHARA,

WHRRNMBEENZAE (1900 Ma), KB (1400 Ma), 5 (850 Ma) BE [ M At H
R R A EE AN REERRMT B ZRRFT EUTEILA Y. &
XML A B A ML GeIed A2, BRI TILE, R3S M2 TARE
AW, UREALEEERNESW . HER, FHIEMPERHERENRLEESER,
R IL IR 2T AR K, HEMAI D fE AU T “WhBER",

WEXBUERERHEREREENR (RER=Z84), FRBLATIRATEBSRNE.,
REMELAKAENRE, RIPARE., REERURB—FNER RS NHEFTA
TR, dbXRIRE-FOSHRRE SN E, MEUREHEBEREY T, NBEFREHELK
EFHFAE. BPREHLTRAR MR, REAMHUEZE=Z8H, BB OCBMIBT
—, PRE- MR e, (EERamelraEmmEas R asted. i
REERENTAESE, URUEPL=ZBGMEAFEMENHE, RERTHEI—FN

BE P ERAT B, WA SR E- B R AP R IREE T A MR 55 57 A
& &A%
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WEFELMBERERN =&Y —RAEMH, FEILAMLE-EERFENERT, ¥
A A TR AR A E TR R AE S, UREREEHFHEREN, EREmI[H
HEERATERERZILWHEENHERD. £XIEH4HBEERBERME 12 &, &
W25 &k, AERWH 14 FLUEKXEY BT, EHDRITERNYETF, Bl
A B0 LA SR FH - N U7 200 B - 1R R T BTE R AR [B) O 1) L S Rl R R TR) 4R B B 3
EE, MEXAEMAER. SREFNT o aRIEENEHER. IR EE B
HMFLUBHLARESBREMBREARAY L. RO EH —FE=E8E, E—EEM
B R HEREER, LRE -EHNEEETER.

FER M A B S AL, PAEMRERIE IR ANET, SR K IL-BAE, 7
ZEE4H LA BRX G . FHaRiFrad. RESXSFNILESEeF. &
R R AR X A4y EERMERNE ES BARNRE R,

FEERNNT S AHFRATER. HTRET-BFEBE, Yo 587 X5 E
XA P EEAE- Y- PR R R ST R I S, R AR R -
H-PER IR S RS LR R - T RS AL, BN LT R - R ER - R
S5ZAEXPFFEEENG. 8. 8. . B. B85,

R (R, ~RUEEER ST, bR EW .8 RA  ZwikLE>0. 7100,
HAERAN S RBESCAMNES-BEEEN, 52O 4048, 8. 8. 8. 4.
#., . 5. 8 R, #H) &,

FRFFEFUMSH1ITETET. sPMRPLERR (RE=FMNHF.

+. It Ee. RELNRY W

ARTENTHTHERGHITREME () MMZYKE MEKESEH 448
EHRTHEAN. RV FTHMEANEEREBNALEHE, Ky EFHKRLAR. &
BB, BHEATEMESARBESSTRE. ARNMESERATEL Z LK
BEHBEE, H& Cu.Pb.Zn BT TE, IRNEHNEETER. TERGHBEASHEA.
H.H, HIEHELETE. CRERBEARE L TAUNBELESEN TESEFEHE
.

EANEESMERED, KPR E-PREER SRR VEE, BRET S A5
FREMERFEEFL, RESKUSDREERSE, SHTR-BRELBHNERE. &
ZEE .. REFMR LR 138~175 Ma, KES5R. . BV EEPXESY. BEERLURE
MAREE. SHbE. SAHARBRLHRANEIREK, BIENEEHERE. — &
BHRE. BEHBEME, SRR ER. ERAES;: By YUE8E. 8. EEFKE
THAhE, EWEER, E5BREW/E B v EEER.

R R RET HERAR b A=A TR B B i R

MR EEEERRERRB KGR ENEZREE- SRR SEER, 2%
BRESBAHMAEARAFEET L, UAEEBHEAAERWET FAE. 85k,

arE BRI R I p i . H PR R B R AE R Ry
B, EFERAE., 8. &, K. BV REVER: BEIEHFNNEESELEHERN
i, ZERE. &. F. 8. 8. 8§ B o7 K.

g REILIER EERA X AR RIS, SRS RED,. TEXVRRYE
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HREE, SRENEARTRATREEY.

ERTHNA N 4 AT RN, RELATEEF (REZTHER).

A, LB FEEEE. 7. K. . SR

AT H T H TR SN REMRE, W ESAEEAR-KELEREY
W, WHREET., WEEEA, BXREHEE, RRAMHENIGTEFET &
TAeEpMEAst, EEMR_BHEREZRES ALK, HTHRMEEET. BILEY
FEEREERRE, NITEEREAZERS&IEZ T Kk 20000 m LI EHHRTMR. ¥
ZEIZE, W, FHARZHLEEE, ERMEREREN.

R HNERATREERERNESR KRS SERSLENREALEZR -
it HEFESEHER, ER_RRBILWZREWMEUENAR L.

AR EARaAEREFEEFEINRE. OXhdE —FREHETHN, £
BESY., BEERREAXVRRERER, TRIATFEETEENT R ORMBBLT
T —RERE, FEESHTFRARRESMRREGHEVNIEN L 8F X, KF Pb.Zn
HREEER; OFRERH —SHE, FTEEHSTREARERREREX: OR_&H =
&, FEESZRAS KRR REX.

HRERUE T B PHE Pb, Zn FEES, BE, EE-EE2ES N P B
FRER PR MERMBRIESAI P, Zn TE—RAw; B REIHBES Pb, Zn £
EE; X MUK aX P MEEERTRESNa X EXREREET K
AR —-EREAXE.

B E ] K BRI, IR MR R R & BT BE A oF ] - R SR B L
R, TERLMHSCRAMBE. AR, ANAREHE, ez HmB
RN, ETEPHE B Ka HZE) B, FREAEHEIE. BRAfE. BER
FEHGRBEET . MPL.Zn R ERERREHFSHBEMERHHESLEY
BZREXET) AHTARREER, m#EEshE, KERERTH. Bk R ENE R
AIBRBE LIRS P ERAn L, WMy, WA | REREART ER, 14ER
BHROE, §RENER AT, VRNZERRT A, i, e,
—RHRBKERERRY LW, T HRP RO, ZHKERERH, —BJEH b
WF K. TEREZETHAMTEREFEE, BEHA. BB, BRI 0K
BEMTFR ) BESHL. 4, WERESHL, m. MARRKIL,. HIRSEH
HEZY, FRFTEHERNNEL, RENESREAENESSERTMNRY HHR.

FRFHOERUMBRSETH 1 AT R RKERTREFH SR LEF
(MB=ZEREHR).

. EHEMSEX. B, 8. 8. WHEERRTE

ART WA TR RE R RARH . py i sa b m TR 2R LA 4 4L B 22 v M
L. REMRE RN EEES. MELTE. TR, BRFRAMBEEMXE, FRATRISG
HMAHER. OXETHSERER, TR ALILEDE (<2542), BFETER. KEH
B, EEHORAGE. ERAE. s, O RENRSER,. TR YEILEHE
(19.5{ ), BFEXLIWE. MORIENAZARE. g, ke, KBE; @FnEHf

MRS ER, TR AT TIEHE (8.510-5{22), BREEME, SBMNSEEARR
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HEARMTHMRBSANNEATHEORYE: OF oA EREEIER. TR VEILE
i, SEBEANOeENTERE, SR KEEE, EE4HKEE, WUEE (Bl
) Ape. ERE, TR4EAEE.

WO HHERETESHED THREETE, HERNFRERMERNSH. X&RERK
WABA NI EEEREY. ORMTUBRL-TFELFREEST-BEAFHNER
AW, TEHRBUEHERREN—BALEF,. SEREE-BMEE. BEE. &
KES, BESAE. ORI U-EE - REES Y RERFREMSE LR E R
MHH., REWHEEIATHFERRESE, LRYBAETMNHENET. BILNAER
%, WENMUATEH. PEPMBLENENRESRASH. KLEFEESTHKX
MR . WS RAAERASHEAAEAEREE. TiER (BRAARE) BuRZRS
A% LiER INAHEE) BEREY . P RUEAZHEE A LENBEEIE. &
FEEERERERS. ZRAERZRERSKS, (T KERMBIERLS.

R RASET B B2 R HE B, KB RTH- R T NR R
HRH.: THEERSAUMERERNN EASET RMNEREFXHNEERTE,; RiFXN
BRESHFE. 847 AESHFEF-SH I AREMNT T, BTHERERER. 85
FTHBSERERR, RSEBEHRALEE —ERRKA.

ERTFHTEHFKUEL-MBART B EEAE-SXRVARET AT 4t 7
AR £ (ME=ZERHR. J

+. #ERGE#L. BB, BESREAMATE

ZRTREREFEMGPEREERFED I CMERT, UEREERIER. K
NHERXETFE, AiTBEAMNUERNEREMEETRERAEARE. RS- RKE
R E R LR RE, RE-SHAXT B ERMAEHRMEE, BE——&EZRE
HEBARRL eI bR RGHBRE RS, AEGROEESRERE, URRMHE
BRI EASHBESHEHESE. HPHARFZUUBEER, ERXRE, BELE, GrE
SE, REE. EREAMUBREE, Nb, Ta. W, Cu®%E, Sn, Pb, Zn ¥, BEE. G
$ELIE Pb. Zn, Sb. Sn ¥ E,

WP AR EmEEALR S E — KRR ER=ZKE RN E ., ME KM X
PRSI E, MUREHREAMBEELYRHERE. SEEWEERM.
LHEWEL R+ ET. WPERYN FEE ML AE T & & mE R ERGRm L
FMz £, A4 k7 FHHEHNRBAER. 9EETRERS. REREERM
MRRE A, ARFENINGE. OILEFE;: OBREIER,: ONERERILIERRE,; @
HEHEiItERX; OEFLERE;:; ©@a-FRER,:, OHEEDKEXE,: @MNEYBE: ®
EFEEYER:; O8AFYRESETIMIBETEX, o0 E-SXRTH,

ARTERHE-SRETERLZKERE. FHK. EREMNERER, FHFHARARTER
AT LSEERE SR E T EAERES., WEEAKL-EM. BIL-ET. BE-FTF,
-SSR EREN, BEAENELE., KBFL-+TXRL. RR-ZF. F
M-TFEH, ER-ZHSHAANEREW . BRELHLENSLE SO, K,0, F, i3 # Ca0
£ ALO, Wie &, %E5E Na, Mg, Ba, Sr, REE, Cu. Zr, Nb, Mo, P ¥{R{%&, Pb,
Zn, C. Mn. So, Scffi%. MIUPEKELERTETHRWEES, HP W, Sn. Nb, Li,
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Be.Rb & HREE JLE, R X T ERAT . ARE LA[4 5 70 5 B RAE R E
FREGRDER (R XA O LHFREAERE . THEARYREHMRFE. &
FHRREBEREZE FRERBHEUERS.

EETHRAE-BEETBET, B S MR R4 AT LR (RE=2R K
),

+—. FREABENERE. FRMNESRRTH

FRYHREMERBHIERS, HLBTE LR R hE RBAWRE- LR IE,
LATE ARALIR 19 1 R AT B K WL & AR AE . R L0 R R AT R4 R . 9
A REMELUER = EERER, SWERTHERRETRENT RSN, B
FERME R, BRAILETE, BRI L= F4FR.

AR HE KL, EEIWULLTRDORAHBMAER, FXIVAZREEL, F
RFWHHEN, REFHERGEH HREN, BEEEVEEHHRETR, Kl—
AR AN, SR RRA, EHMPERATEM, EALVT.C R E T R
Wi, EA%. #. 8@, BERFSBERALS. RKALUESE-ERBXER; KWl
MEMBHE L, REEVEKRE: F-FREOIEEHEGTTE, AHHRAENSEE
EWTR-REA LSRR, BEJOLEAEL, RN EERTHA.

SKILEHEAERAS. RUREBUEANERERG - RIEREHRERNKE Y
X, FURFRR 150~160 Ma, ZE/EHPH. SLBRHER AR E S HERE (§
) MKERE (EF), HRAEHEE R ERE, BRAEIEXEE. RERE
B, EWERN 82 4~128 Ma, *hFEWN 69~106 Ma, HRIZY B4 . 524 26 (&A1 40 =) 1
RAREHN, ULERARRRRRREENERS. RPRUEHERNS 58, 8. 4
X, BUBRHASE. &, gFxX, ERABIEES5SATEMER R, $X8-E. ERt
MBI TRANMRKEILEERFEX.

AR HSFEM NN BAERTET, 05 2 R ER. A AR ERES
(REZEFMHF).

+Z. FRFEQRE. 2. &, 8. RELRATH

ARG AT P AR AR R B AT S AL, BP o fr W0 75 &R ST
BFE . FURRERANRFREH RS, B TFAAATRRLETER. EREE
RERERA, BEFREREMEEEE R, BRAE—NOHRT AR, £2085T7)
R Z R IR,

FETFHRRU-NEBRX, TELTFANER. R EHR. v L EB%. T—
FRESK. ARE. “RENEFRE. AT SRERNALNAREETEARARE
MBCRTAL DT KRR AR,

RE WA TR ERATRE RS, FRTFT AT ERG T
H .

D REFZERBT LR UMGHE - HREASTHASERTVBIAT. §
A B R A K-S £ KLV RA MR KT, 28T R KT
RE BV &N EFA.

CORNE AR LN  ZMAFHEH RN FERR- 4 AR S A&, %
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A B 3OH i BRI P 0 - R R R LA R R

() RAFEHCHERY LW HEBAPEHERTXNS FERRASYH, &T
e iy A U WIS

(4) FHOSEH/RESRT LA . o 5w AR BRI T4 1 55 B b 7= L i 1 PR TE
ERFXHREVHTREDRBIEST R, ZYRTRSHEEREER.

(5) HURFFHT &0 DA D9 AR ER R 5 £ A SRR T R 93
AZ R /A L) HE T B O R

AR HFLR 2 AR EN. 3R LER (LE=ZF|MHER).

T=. AETRERTEEN. ReERATH

ARFTIFCTHEREHER, BPE-Sh AN ERTET . RoEAmEH TR
FEFRBERRZTRR, Bl ENRRERS I8 R WR X LSy S 0 U0 b 0 e TR
BN 8 F O . VTR BB MO/ G, L RN T A R B A BT R
€, SHERHEENHERTERAREENEE, HPhaEgRsENEREEEH: 5
BB R AN GRS =W, SRRt F 00 B AR 8 T3 30 K iR
BEE, BRALEEAES, bR, SAEMALRRmEETZS . B R R
I Va R R R MR AR . RAEMU/R U R RS R = MR ARG, &
HRMEBSE PEREN R, AFFRETERMRTEREREENBEEEH. BE
HESBEVHEREENXE.

ARTHEESBAHME-SXERTHR, AUHH24AHT RN (AE=FHH
).

+HE. RILBEFES. Rel. SERRTH

ARTHATFRUOHERN ZRERRES TIEE R ER L XE12 5 2 RE R
W RNPEBER . R E A, LR IR mA RS, KEXSmE
FMEWEHESTERBER R, RUEINETREHNEEF RS- RN E,

RKUFBE AR BIEE Y EZS, ERRRRESRA. B, EXESHARTEA.
BRI T ™0 o W v A R T,

(L PFFIL-BELek, 8, SR LF: PEENOLESAFR, TEFHEAES
BiE. KRBERE. FEABRE. URFRERENMEE- BEESR, KRTLF
PEEE, FERU-KRLEEXHE&ES . KLJoRRESRT . RISEEY, LRk
KA A KRS,

(2) FEMNF-AKE. BRI H: TEATHTHRBANSNEZOMKANRE. I
w. FREMOZAKES. TEFFSREGBUAEROANERET . UAE. BE. &
L%

(3) LA -A BB, W, SR LW FTEHBREEM T ERNHEERE. &
RELEEMBE. e EE. EEFRHFRREEY M LEPHHET .

(O RISEIRIE-BMRE., 848, &, SR T FEIE. BEERTAMRERE
REEX DA RUBRE S, BPE S XKLAR RS M5& T ERew PR
K.

AR HEIERL 4+ T5BEHAERNET R (ME=8EHER),
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+H, RECHTLBEHOM. 0. @, GRS

ARF TR EREN D, HREHHMEREY —F, LRESHTEBNER
L BNEREEHERAN. RARBRBREERRAS, AATFARSEHTHE. K
MEHEZ KB RIER . URREREHEHRTL N, OBEW, LTFHREWE
T UREERAER SR ERBRREWNE, KIENTEIRHBRES: OFHE
H-EEAERN , WIT/R ST RS S OBEAW, B—MEN TR Rk E R
2. MESBENERRAAKLBEEAL, RABHEATEEERER, NBEER
HEH, BH-PEE KNS SEE- R4 E S AR R RS,

KNSR EHRAOBEESE, UERMBIEALFLE, SEAIRIENEN, B
RERRERES, PHAERBERE. SRR AERIS AR S vE, &
GEg Et E L bt 3t

HERARAR—2RAL, SRBRERFEERGL. BT MR, &
EEREEMTFFERBERTRAR., ANIERSRKESERFLALBRY R8T
H3.

TMERTERE, ARNESH. SESRTR. SHERE, PERRILE, Bk
HAEER, HREZHLUE. 8. JVE, FOERATSKEREEEHEEFHE,

TR 7 A o 5 B W] A AN IE S PO 8 B R s SRR BOA IR AR
REAH; RERRUEY; TREESW, TER-UHAESH; $RUTEEH (LRX

MESHHREREW): EFREEE QUFERTLNE): SWH- SR REAH 1l
LU SR

ERFHFEELNEEEEEH X 1 MRS EN (ABEEMHR.

TR, HERREQRS. 6. . 2. & 8. 9. KRTH

ALY AT AR - R R PY, XA RSER SR T R . LR A A
. BEPEERR . AR R RN, ORI R . LA KT
HAERAT AR A S BRSO . L B MR - RS A R,
WBIERMR A BARE LK, 2AFER, B AT RFOMERRBEESW. w08
ERMEB I NET A NEREE. RBMEE WES) . Ry, URAmEHET
BRHP. RERYENE, PRFHMRREE, EELEHAET. REREND, B
RIERE A . BRERER TR R SH A AR R A b P 3k Lt . P AR EE A
B—RARUFEMBIERA. RURMERF KNS, (AEHE MRk HA A8
EE-EAE. BETHEEFRMGERRERARE, ST, LMEREN 6., K
REURREEEEY, b BRI F - PR, E0TF ey S s
. ERHWEORARERERSE. DEEWNKESE.

R klfr BN, mERAEE KU E 4 A ERER . Ak LfERR. 3#
ERAEREEAME A OLES, BRMOIMESR., OLERS BESEY, RESH
R RTHE, TPRESERE. CRERBSARARERRELFHESE; B
W 5 R IER &5, BB hR A AR,

EEEMERELUHPEEFMES-BEUER S HAMALSHEENEED

FERHEKY . FULHET K. OLRRFEHT KA EENREE . aRSESRV K. |
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H A AR

AL BCR G T R ET R &M, TERAEJONB R, WAEEE . kB,
AL CKII@BIEARE, KINEE . BT YEALEFRRMERERS. —RA PO,
WY AR E KA R B R-UIRA T ENE A, MBI RE SRS BRENIER RFIM
XRE-TRWE-REERE. KLWSESE AL, RPESEESR-BHEFENERS
MEEFTRAMTFRT .

FRVHEHRT 2R TS5 8 MET R 4 A RT ILRT (LE=BEMHE).,

++t. RiFHEE. & BESR. 8. FHAERTE

ARF BAFHE-H BB WH S, R P EEFEHKFRET-B D EE LR ZRE,
LA 7 s B B B o Ak, EObOU APl R R IR -A R 535 Wk R A . ML
LS H SR LA KM S M e H- 2D AR 4R, R Til-wrLE5HT
SERGEAE. EAORFZ EAEEE R R RER. RN —E=HT Mk, Kt
HERREIFER.

EX—RARE=ARSHRFELTREA PERLRRARARSER. BB LA 8
“PAME-HBUE IR E R W E AR GFEES, 1991, DOBME-HBuE L R
RT-EDNEBRELKNESE, BUERLETPXBRMORE Z-ERTLRKFL
Fi R 258 - B BRRG B R P MR B R R R A2 R AR R A F A BEEE . b
B B RIS KRR . BT HFRGEGFENAS, PERRMBTRR
HERM, SWRE AR, E0E- B FRIE L T LSRR AEEH. £=2
LISRAE L EHOCOUIE T, 8P i, BT HMIER SR, DL E BT R wH B R ATk
HMH BB, ARRRBANERERSATEOEEmEERL. FHik, EHE-5
HEUGFENT b i ¥R 2 e e il L AL, BRRERGAEEE. X
—RARNMERHERR BT E SRR, K. WU ReE-SENERLNE

FHER, UERFEVES. 8. RASRANEEEERTERT W EELH TR,
FEFEFNSEWART A (RE=ERHBD.

+AL BT, WET. &Y IRSRECSRRY

AR WA TRREN-BEEHRER G NFREBINEETL. PiEEETRERS K
FPHERERZERE. ERA-THARSF LA RRLAXENRLEST 2 RNE
PHETE ROWER K, RIE ‘LA REARBTHIR, AWERAEAFRERES
#, AREETURS BB TR, HH-EBRRESE. B8 Dok, ¥
IR SH . THR-TIRER. MRLIERESW. ER-HaEkkk. TAR- IR
G . BERE- R RE B LA R — SR BT . X e 8 B ST I A A R SR ED BE bR e i LR Y
¥, DREGTFRRAES, NHWETREIRAMBEAHNEER. BRENLEY
HALFIE R, DRER-TX - HWEXRNERN B ERERR.

ARV FHNEREDETEZBR SRRV PHERSNEERHOMENTREEFX
BrEt Ry . AT A48 ORI MRS TR B, TERIAFENAE TiO,, K ALO,.
K.O MEaf@AMNmE, ORI KERE. FZIFHFNAE KO, P Ti0,. &
IREE, { LREE XK EHE; OXUMBERTEHE, TEREHEANNZTRS- &1
H-HEB-WMECH XS RN TRAEBAE. BEBY 4N OFBEXEE, F5
H—EBRBEERBRABRNIEE-JHECE N EHE SIO,, & ALO; BIXIE; DUEREETL
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UrEt, FBAGKMERBMMKLE: OREEEEUERE, FERTREER
. BiEERSMEtE . BRI LRERENHEER, FRT W4 N 12 MBS
¥4 OHE-BUSRFL LA HLEE; OS85 -5 BHERREY: QNEE- &N
BEAERER; OWL-FE AT AUES-EREW; QUL E-SFEREERET: OFK
Z-RUWESREN; OMRILHFEHEFEI IS EREN,; @XLF KIWEER
B ORTH-BUHGE SRR AW . ORA WS ATRU LS SR E W, -
HEHKREW: CEUIL-AFREREF.

R\ LRRTRBETROMESFNTN, KRTHFT5TRT LA -

) Hec-#EES., . 8. BT LHF, BHAE-BEEALE-WHESWHE;

@ E6-3BFAEER. . AT IH., 58&5-sWMESESW B

(3) HZERE-HEERER. 5. . B, SRV TN, SHERER-BEWEEEETd;

(4) FIR-BEE. WP LW, DPEBRE, S RNE R &

(5) EWL-FEURER. &, #. FWTLH, UTFEPIL-HFLURELEREFH
EAAgARARTIN-3 - R o124

(6) VLik-#EF-SFe. 8. W, 8. SHF LW, LTFILE-RFHEREEN,

(7)) S|-BFAEER. BHERMAV LS, GCTER-BFPERMBEF,

8) ZE-RUFEER. HLER. #. &. LT T, HTFRE-RUEHNBEERS

(9) ET-REFEERAVLF, LTET-REXUE-HRAH;

(10 REF-ROFEER. B. &. KT LW, MFRIF-KIMEEKEH;

A1) RU-HHEE. 8. K. &, . B, BESART W, CFRILHIR,

A2 WE-Hrr. 5. BEERAF LY, LT EEMARLRE—FIRRAE
KEXTIEH =

a3 &¥&. #@. #@. BETEF, UTFERFILSHELFARESHZE, HETEHE
HIE ER L

FEFHHET RFIMLERFHRET, B 6 TRORF. 6 AR LERF (B
F=ZRRER).

T, HERH LR ERT LYW
. FRFTHUTRSBALEGZY, NERRSTEHRBHFEH, FTANELE

HEEERESEEMNTHE, MHMA LR R RRTE ARG, J00ES2EAR

RESLER. BRRIEEFNEREANEENE. FEEEREEREIRRRE
TR,

ERY EZFULR T 1 AT £ (MFE=FHHH.
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2% PEHIERRFEX GE PR
B R CEIRHVEIRE R R/

REHE—ER BT ERRT RIAESEHE, S4B "ENREFERTE G W
BEHRRT FEHEMT, EEFERE 19T EEAT R G PRARSERT K
BP RPASUSH 66 TRI R, 41 ALRFIF 170 MK G X (AWR 1. 3
BEBY X G BRY ZINEBFLENRNT.

—. RBEE-MARBOHH. SSMRTHHT KET £

MEAFT RO ARMTRSTENER, ZATHFTMSNE AT 2P, =TLFR
HAASTER CERD K.

(=) 17 ERAT R —SEEPEEE-EN-PBREBAEHRXH Cr-Cu, Cu-
Mo, Pb-Zn, MELURT KB #5

ERZNTHEETART-NERBEFHFE, AAAREFREmMEILR RN L.
ERPANEXROMBTEN THERRERERM EHERAN-FIRE R, SREA
AR ERENEBHHNRESEER RN ES-BEEA NS ZRAR RV HF R B
FH-PEEEE . HERFELRNRTHEFRENERIT SN ITRTEES.

1. 1, FFERP W EF 55 R O A - B R H XY Cr-Fe-Cu-Ni-Co-Pt-#84L
BV KR LR

ETERTTRARTFAEGTREL- —E-FEBSEREEURRE, TEREK SH-
RENERBER RAHBHER FHEREE-FEE X LE RBEENES&EES S
R H KA SR NERE- PR - K- RS, X, HEREXHLEE
WA, TTREM AR E LB N B AR SR (R85, 1980), FEAURM- SRS R
EREERNEFRREET R, EBR-BEEPEREEBENS RUGRY K, BodEEHE
BRARGHAMEER (deuteric alteration) W[ ML AT K, AT BB REYE-EES
KWL ARFIE Cr, Cu FHEH, 48 Ni. Co. Pt fEEEEWT ERT LR, RTYH*E
BTFHERPES (B) @@ E (plume) B L, HZRMEEEBEMBRFEZA ST
BEMREHEFER (F3-D. ARETEERIRWL ., SRUESET K, AIRET KA
M IR SCE TR

2. 1, B ARRT E RN — SRS R AN EE-PHE-PEERE. BEARASEX
i Cu, Mo, Pb, Zn., Fe, Ti "B W £

EPERTERATESAEUFRRE-ZE - R YRR TRBE S KNERN
B ZERHL, FE5RETFHRIIHNHBRETEX. ZeXEWIEENERATPR
MZPREEKE. s, IDEARREKESIHNERNEY S FRERRE
A, FENEEKE. Nke. BEARS. BRRKE. EXHNKESS, EFKER
H b AER) M N A DI AL A BT - S Sy ol R i LB RE SRR TETE B NI B R 7E
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BUR 48 KN 1 SEa
WAH FESRY EL
WIRATFEHA PRI
B BT RIS H5 20h)S HHE B
s FE ¥ Ik I 11 ¥ I IIl
Mz |

Pzs

Pzi

Bl 3-1 XE-HENRBETERTETERRY; ZHIHRZEHN

D— 95 78 L0 9 AR ML 0 T 3 AR P W O
h{@—ﬁﬁ%ﬁ@%ﬁﬁ%ﬁﬂﬁﬁmﬁﬁﬁrﬁu

@ WP R/ LR R S M ) R
{@—ﬁﬁ&M%ﬁﬁﬁﬁ#ﬁﬁ%ﬁﬁﬁhﬁﬁﬁﬁﬂﬁﬁﬁﬁ#m;
\e—m ARSI RN RS REET
1, @— M1l B W 8 sk 2 B R R
l%@—ﬁi—mmmﬁﬁ%mﬁﬁﬁfﬁﬂﬁﬁvms

(©— 3 11 6L 31— 1 5 ST BB R R O R B
1.0 HURBAO—REL R EE REAR L5 %,

Mz— ) % - Bl B 0 +

Po,— BEOE RN (3% B30 1L 5 0 0 AL £ R

Po— NSRS (IR #0960 % %10 &0 L e TR

NERREE (292~240 Ma) PIEEBEEHET K, AMAREE —PRENTEREESEE
{LEFIH . Ll Fe, Ti. Cu, Mo N %, 4% Au, Pb, Zn, Co. Ni, VHREFTEEF., 1
REFEEEFIL. FULEET Cu, Mo T MERAKBETIE,

(Z) BITERP R —5HLAPRE-BERRBAS-HEEEXNEZER
B IR R

ERT ZFFTR/REH- KT TE-TRLEEHE, Ry BN £ mpsE
ok lid. AREHR RPEHSE. BEARSRETREX, PRy LA, £8
T AN =ZALERS .

1. 0, 9 R L EH — SR KRB A 4 8 H J5M Cu, Mo, Pb, Zn, A,
S M LESN
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ART LR TH/RTARLATHHHENEBRATHRTILES, HREEEEERE
BRptEEl-NesRZIEFCHEEXLER. SRV ERAEXHNERE ARLEY
FRRBEMERTE. BREBIERE. ARBES, FHEN 201~138 Ma; BF B4R
L PR B R R R ISR . . &5, 4 Ph. Zn, SERRREK,
HZVEALSETLLMAKRESE.

2. 1, R R —- SR P Y- TR R - 8 A X8 Sn. W Pb.Zn,
Ag. Fe " ERREF T &)

ABH TR KM T3 LS SOH, BN - RREHEE, RBRESR
RE—BEBHAL-TIRER, ONHEAHNER. FUE ., PEERKE RBRESAE.
BRES%, AP HBEFCEMEALE., SRBAESNSEPERLBRPIR,: SR
FHERAXHNIERES. SIRIERE. ARENKES, EAFHNY 128~281 Ma, FHTE
200 Ma B4, WEMA K AFERSE. PEREARTERSY REUMALSKE, BT E
FHERNBREEVIRENOEE. MNETHEV KRS,

3. 1L, KEF EEF— SWLHBEEREFXHHA. L WP ERT L#

1!

AT W FED P 50 H BRI E N R B R A S R, RS Lk B A B
HALERE, STV BEIHKBELKHENBERFERE, R EARHELR. 9%
RAHEAMMAR AN, UNb. Y Pl E, #£4H Th, Ta, Zn, Ce, Be ELHITE.
RE|VEINO—-MER LSBT K.

ABPHEY EAT BRI NS HmE 31 HR.

W -1 TR THART H RAT 2RS4 BMT

MW IFEEY RN EESNMEARY FTHBAEEEYY. 1, TENTEEET
RN A WA BT S, g R xX, 1, R PISEHE Fr I ooy 3
R E, MM A& HETE S AR A%,

Q@) BITEEP RN FESHERRTHIAB AN RS EREHRESHU/R THEH
THZEFRL, PSR TR P45 52 B0 30— 1) 890 88 /8 4 T I 30 4 70 8 B -
HEREN SR, fPERELERSRETFNER SHEHREZ FAELE X,

3 BIEF RN FEESE-EE-PBREBRERLEANBEBE -2 XK R
Cu-Ni—HEBRABZENIE V. Ti, Fe-HEH Cu, Mo B ERT FEH.

@ FBI1ETRIABRERAS-HE-BEERERALRNN Y FET Sn, Fe~#
WA P, Zn—F# Cu. Mo—~EHEURAR LT ERERT RH.

TR KA GRS, SSMETIHENY ERYT R
A ET AU AT ERY R

(=) BIFEET R —mir RS REVH Fe. Cu. Au. Co. RAEFERT
£5

AR 2R FEFEBEINERRERTY, HBRBMBRITHEHABAIRE. 6B KBE.
FRANARERETERIRE. RFERS TR AN EERERMNRE G SLE
TRERAX, FEMAMER-SEHTRES KT ER, ER—-RAARTERE
M. & ARV E, FEHEH. AFERTE, R THE (THREEZEEEHE
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). 8¥8 H+10. 7%~ —11. 5%, AWK, BRTHESHE e, FERAS HERL
& (Fe, Co. Au, 8) FIHIERX (HEME.

(D) BLTRBT R — SHAHTWES A LH X Fe, Mo, W, Cu, Pb. Zn,
Sn. As. S, ARV EKHEY Z

T RZIFEFE-LAHTEEET. SREEURSERREBEE R EABBE
. BEEFL, ERHABETYEERERANPTERKLE. SRYHEXAEE S HETE
HRELEHRER, SFEORREKE. BARERAE. PHIERES, FREREEE
FE 233~351 Ma Z [6), MBS, BB S FEURBESIER,; TE &
) ARFUR (Fe. Mo. Pb. Zn, W,

() BLYTEBAT AT — SHOPREFETRERNENE- W HEHRXE Cu. Mo,
Pb, Zn, W, Au BRI &7

ERTREINFHTFHERBMEPRZ- M-SR, SEHE Ao
Bty BEAERATERBHAOLARAEEEREE. SHTERAELH SR SR
WA &R R A RMAILE, BREMNEKE. SHCERTEE . EHBEEF PR XL
B, BRYRUFTELE, B hERERHERE GRSk ERRES) . PERRIL S
TERIE, HE XIS HBEARER,. PREKXIBEHR Aw. WEER Mo).

FRTHFETERT RN NS E:

(D F AT RFINT REESOERINN-EANNERRX, PETHR L&D
MREA-ARERENS., ERRERET, STHHFREENE () AkBEEMNR
B B4R L %

(2) B, DEEF ZA AR =EREM-EAFBEEZNRELMEL, BEE 1 R &
FIEE AR . WS YHMES D AMNMRLBFR R EEREZES, kT KIS
RV EHKIES), ERAREI. MUY Fe, Cu, Mo, W, Pb, Zn BT &71.

(3) MUK —F Ll XenRILEEEANEER, 5684l k—#,
FRWELE, BHEMERAEE, BEREAWHEHIRTIER.

=, Eil#aitke. H. HE. 2R, YR HOT EBET RS

ERTHANT HETERT RAMALRT.

(=) IFERAT R — 5K EH GO E) R AUER.ESELE XD Au.
Ag. Cu, Pb, Zn, ARV KT RF

ZRETANTHETRERERBEENET A —, SK&F o8 # EF KL fE
ARBEHMIERAAX, WHEARZARERNED, FTEHWERA R &L EITHd
HRAMHBET BETRER) SARHER, RFHACHR,E —ThE, SEEEH
AER R 11~2640a, EMBRIEHENEZEL-TREBEIEHRESASLEA™R
B, MUMWERATERATAHBMEN., BT DRERERTEBE. 7hE85 03
MEREHET K. HEMTESHMaGERKEEY REANRTEERN B K, Ry
FEHA, SRl (Au, Ag. Cu, Ph, Zn. As),

(D) BIYPERT AF— 5K — i HFHR-ER- KILERH XM Pb. Zn. Cu.
Au, Ag, Hg., Sh & FERY &

AT RAFHELRAMERLEEFSAREEGE, A7V SRR —T L
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HILR-TEER. KLEH. BEALERRTEREXEI RN ESESERERE. &
FatRMTEEE N E, APEAE. R EAAR R, FARNEERTE JOLRHE
NRBERAY AR, FRAHAEHERXRMLA Pb, Zn, Cd. Hg. Ag). LLiEWLA
(Cu, Pb, Zn, 8).

(Z) BIPRERY EH — S o EE-BEEEHR XM NI, Cu, Co, Se, Te,
Pr. Pd B BKELE &5

ERTRFFELERE T H RN SN AREE, HBEXTFRUBRANAH
KRFRERFARKRARNE, ITFEASETTAAZERRE. BEFRERS. BE8ELE
HMESRASEE-BEAERBRENE XL FIMUEERNY 22.4~25 {Z 2. P R RTE T HR,
iR SEgRER, PATEASR Cu-Ni BFE, {4 Co, Se. Te, Pt, Pf, ST
£, ABTERHRAL,

(D ENTFERT RF— SHFAH A PEECOERFXRHTMR-ZRPb. Zn. Cu,
S B HREE &5

FERFENCHE —HAESHE EEWIEEN P, Zn, Cu B K, BPLHERENEKE
Food RS, BPENFTHRERERRRES ., ESfPg lE, ®
FREAFHETFHRTHER. BHEAEERPEREERE,. TERNKE. SIKIENENE
AT EEATRE, H—BER. AT PRIEERE, FAEER N AL HRBRERESE
B, RAFEREERAE. FERS—RF KB Pb, Zn, Cu. SHHE.

(HIEVIERT EN— IHchdABRRAERSEERMR LN A5 20 w1,
WEHERYT KT #7)

ERFT RZANUTAESTA-FEFHTHAMME RER, RV MEAFAH A
FHBERSEE. THE. OHE. 5. KESREBERERSE, BHZERRRR
B, RS WiE,. Y& Be, Nb, REE, U, Th 25{L. BV PR ISEBEE, 5
R KRR, SRR ABMERAER. PRIV EHHER (Fe. Nb,
SREE),

G BT EREEFT ZR—58ANRE. RRREEE-PEE-PRES A BTl
EEXRNEERT KR #57

FRF RZNNETHEEET HIN-BHAMER, BLERFEAH TSR R
E&%, By#HERIFTHA—BEERAXLVERTARER, SR EAAXH RS
TREXATMEZINEREY, PRFEFELBE LT,

LV, B ERAF EE S S EE-EY-PREBA A EHE A XY Cu,
Ni, Co. Au. Sb. U KRBT LR

ERTERPFEFZ-BAHTEE-HNENBER, HBRMBTEENWEARRE
MALBERERR RELKSEE: SATERAHELARE —EMBE. BRE. BRE,
RiE. EHAKE. BBENENRGERESRERS,. SHAF, HLIEHERY
TR, MERELGEE S X, BERSREYRR. o ERBE KD K AR, B
¥EEY, yFEH, BB ARNE%,: EREAXSYEEBERA (Au. Sh, U, Ag) I
AR, (Ni, Cu. Co),

2. VI, B EREF W £ 5 — 58T 8RR A - MHEEFEL Cu, Mo, AuF KR,
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¥ RF]

FHRTLERNFEFHEEHTIELNEE-SBR, HEME YR TAREIEBERN S
HRERS . EXER, BT GESEAMERNKS. CERNKRENGZSTEEE. &
FHRAFTEBIEIE, 7L Cul Mo i, KENEEREE, BAEMISTHE: ki
HARE RS A, RFETEIATIE Cu, Mo, Au K,

(B BVIFERRYT £ — SHRUHFEBEPRERR- BREBAS-HHEH XN
Cu. Mo, Au., Ag B ERT 5

FZWT RS HERILIERPEEEY, UBHBELS AN AFTHRARS&AMbE
K BT FEMUMERRNKRES. AECKRY. tHEERARNEY; K
THERREEE, PR RARARS SR8, PRERANEEHFR (Mo, Cu)
NEEF R (Au, Cu. Ag) FIEEREN (Pb, Zn, Ag. Au. As),

ERF EAFRT R P62k '

(D FL, BIPEEF RIF-FRITESGE — oG AR GREgE. 5
—ERERBHAREEALE B FRAE 1T HEET E57™ T ith & PR 2% 18 08
B RP RPITERAZAEEMLUEER,

(2) BETERF AR ECHEREH LA TELZHENRS. #EAEHELERK
B . Foolr fCTR G TE P9 5l & B o 70 o AR AR X &Y U R M 4 B R AR AR S A
H=shlNe, mUHENV., BVIHERT RS,

Q) BHMAETEEIERG ST E-SURLGSEHENEE- T8 EEE¥
53, RIS R, Au, Cu. Nt ERN PR EEY, HEG Y EEHEN
BB Cu. Mo, Au NN, B RBTLEEY,

(4) MR AER G IE4L . FOHUBERE 70 1 I e Ty ot 4 K B IR I 7L
B EARBA, B Mo, Cu, Au bEMEVMTERF £5).

M., fibEias, €. . 8. SA. FETVRETEHY EKRT RS

ERFEaHANLTBT RZA AR LEET.

(—) F1TERT £ 5REEERAUSE-BEBEALAHET KRS 17

ARV RINET K FZNEDRPD, THERITISHINERLEBEREY. &
PRHENKLHEEKARAENELE PEREAXDER GRZRESTEHE R TERENN
. PR PELNE, HAEBEFNYEER. FEREXRVANERLY; o FEREA
SRR RS KR BILR) TR,

(Z) BITEAF R — Saxw#XLEe- BEEEE XWET KR &7

AR RAFHSKT KEURBLURET W84, AAEESUEER, By &4S
81y EKEY RIAEHERE . SRR RS E. RECEALET. BFH
FEW IR,

(Z2) BULTEREF &R — S HmHKU-RBRERERF XE Cu. Mo, Co, Au,
Ag T IRBT &5

AP RAHETRDFHERY, PRHMBAIATHTHPREREZNEFEE- &
BRET KNSR, SR EAELHERSE, QIEMBE. BRE. HRE, BREE.

LERES. RAES, IRIATERENTRER. O THR, HREFEST
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BIETE., VAR THEN, KOSHE. AETEES, AESTEKERTBERY
M@YK, SARE-E 7 OUSBRRAET KRR RIR AT RRER K,

(M) ENF R R — H e (R - ST R B, Fe, U, Hi 1
&RV ERE £7%]

AR R CEIEFNERCRBAFRY N R EE T o RRES X
KIEF. LIS D . W%y ME, f#4 U, REESEETHRMHE. T REL K
M-I UGE. ReBIERSENE, ERTHIETHR, 2EHNEMERIE
HEE. R RRABRER,. ARFEESRE. BB EES KRBT E,

(7)) BVFERERP 59— ST E RSN SEyT - BA-E6-F8
N R ]

BNV R HERITEEEREY, REEENTHEERELR, BER—EH
R SRS . P U BH R, YREELURENE, P2 T 0T E
RAMPBR AR, PFEMAST. KOHFR GEED). FHAht 8. e (£5,
BEREMRSCES SR (08,

) BUFTERERY AP — SR EEREBAEEENERNG . BV . HBEEY
PRAE B % ¥

ERT AN FEIRER TR RY, HEREVNERLERE ZHHEARR
aF. BT AR SHAEER, PR ABL—SBe. FBEN 4. 27~4. 6342 a,
He&RMAEH BN TRERL CFHREN 12. 04~21. 98 17 a), EAFER/E KB SR
AAMIRFEEFEZREMT. BRENE 2, K85, SRBERGOT®MA, LR
KARGE., HEHNELEESERET K.

B BT ERRF R — SHUBEREREENE. K. AFKRT £

ERFRICERIIEESY, RBREREENRSRTH, EB—BEXH - THHE
BER, RV FRAFESTERBLMEHRER. FR5. REEFEE, THESHER
LEHRRgad. THEAAX. VPRI EXRETIERLEEETE ., BHELRE,
BB E —— IR A (YSr/*Sr) =7095, 840 =56. 0%, ~9. 0%, 6S HEH X 5.1%,.
ERTHNTLM, FWREN L 0~1.5{Za, FEUXAMT LB B HERD (Au. Ag).
EEEMEER, BERX (Au, Ag), SETHKE: &4l (Au, Cu, Ag. S, Pb,
Zny, FEHAWE I,

(\) SBVIFERET £5— SHLBARBEEE - PRE-BRERR- B2 REAL
HFH) Fe, Cu, Mo, Pb, Zn, Auf" KK £

BT FZI I T R ERT, T ELMEHER AR BRE, HE
WEITHEFEER SRS ENENRREER, AT EHSEE TR BN AR AT S
K, BEFEMUSHRILHEE, DERER SR IRR.

1. VE, R E R 51— S#L - B - W AE R B AR TN HE B 5 B
235 RN

“HRAR” 869" PR £ B4 47 T 4R s £ WG DX 00 HE 0 14 s, 7~ 2 HEIMTTREE 16 390 1 ey
FRTRE. RFEARRENCBREE. AP Ak BERE. WY k5, %S
B, ERE. BOEREFAE. RFANRLY, YRR TREEY. FEIR
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ﬁ‘]: EEI_]K (FE'u CO\ S)! m'IEllli (FE\ S)a ﬁ%‘szEﬁBﬂ:ﬁm%\ E’ﬁ-%?ﬁﬂﬂﬁﬁ“?ﬁ
Ik,

2V, BT AP —SEUH P ESE —BASH XH Cu, Mo, W, Pb. Zn, Au
PRRE L AR

ARV ERA LB ERAMBEHNEPME, BRBBATHEERERANLEER
RIS . SRVEAFTRNERERINKE. TENKE. THNRRES. EHKEaR
BRBE. BHE. fiRa%RE. BPrHURBRILE (124103 Ma), BIFRFE NS
RIE. vAXBNEER., FRaRF. FERERXNYS K (Cu. Au, Mo, Fe),

L BERFERT RF—SKh—THEFEEEER XA, LG, TR R
R

AR AV ERIREY, ST HSEERRERNS, Bay—EXE—ThdE

THE R, B WERETRE. FARIPEREESRAMMBEZAMTR. T ERAA
AREFWK LG, GHD.

EZEF ERET RED RPN ES AR,

(1) KEH—HThHEERIE. SRR RERFBEPTEE L, £
LB LRET ERET £ . wE RS, BREMEER—RVARESENSZE4H0
o r-EHEE, o3 HEE QUFEKR, BNV GIELHE NSV GRITEBE
PRRTER.

(2) G P o RUEHARESHMEGHER, DMERFERANRHFE. B
ERMEER, HEAESINE. @ L, EEZNMEEOE,. 5120 RENEH
MEERERLENTERT £57.

(3) PAERKEEERMFESIME, E80EsEREL, ERERFET 5SRER
AR BRFXRNETVERYT EF BV ERET R . xBNFEBREEHMBLBLEE
HERIZES, EHEPHERBRABTERTERZR (M), BERGPRHAT Mo,
Cu., Au, Pb, Zn 2BV KEFTEEAN (M,),

B, e ETESRE. €. SERATVHENTERYTES

ERT WA AT ERY BRI ERET LR,

BITERF R — SHUHPELE-BEREFASE RN Mo, Cu, Au, Ag, U,
Pb., Zn. Sb ¥ FEEF £F]

R EF TR EHHERBNE X, BN RELY B HIER
WAEHEATERYF EEA  EANEBAETFRERFTERERATHEPEE-PEEX
WEER., SRFEAMXHRZLSRSERSROBEARN. gyt MU (90~
194 Ma). #ERERTHWER —FHE.

L1 PRV ERA— Au, Ag, Cu, Pb P ERET ERF

ARPVERFFEELE-HILHAN, HB-ERANEEREFMTHENNEER. 5
B ERERXOEYEERNKE. BTHRNKE. XS, HHNE. MREMERLES
%, RFHHELE. HRVRRRERASE, adokAEAE, RERFEREE
BE¥AK, HRERELHFMRED. ¥ RN S04 5 20 (Au, Ag. Cu, Pb,
W), SE&HHEKE., #Emar 8 m okl Sk,
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2. I, W ERMFLERS-—U. Nb, Ta, Li, Be EEMFTLEF|
ARE W RN - TN, WR BN EERSE . SRS EHERGERK

ENLERE. HRHFRSMERESES. A rHLM, PRV EREFRET
Fls AR AL

LI PERPEEN— Mo, Cu, W, Zn, Re, Se, S ERT LET]

ERTERFFHESER- RGN, ERHRNATETHES. aXS . Be. &
KEHRES., SRV EREXNERERERERNKE,. KMy, EREEMIEK
B . R RHMUAMUEAE (128~142 Ma), BRI EARBEREHRES . NP BRI E
RAREXSHEKHRESK. WEREREWER. AR ARER. ¥ FEH, VEH
FREHERA Mo, Cu. Zn, Se. S).

4 I B ERMP LR — Zn, Cu, Fe, Sb, As, HH. BG. EROPFEAT LR
]|

R LRFF=TER-RELUNE, HEMEIKE—OHEERS ZME XL
H, ST {ERMEXME -EXNEENSE, AREARNEKKE, BEBEHE. ERHME
MAXRFE. FABEFASFELH, SXMEHS. rERIALEBLRX (BRAB).

AR T MEE R T T AR KRT 270 B4 AT, FE A PAEAT DO,
BT Fiik SEI MR MEMNE, 55T —~RAEBRBE-TEPRESEES, BX
Flr N H EREELGHER Zn, Cu, Sb, As. HO. BO. BRATEKRITTERR
(1), Mo, Cu, W, Zn, Re FTEH%H (I1,), U, Nb., Ta, Li. Be F KR FTEERH
(1;) # Au. Ag. Co BFEEREF T HEFR (1),

7. WAIP TR, 8. 3. €. SERMBTHNT KLY £5

ERTH AT EEY BRI A TLERS,

SRR EAS- WMEBEXHE Fe, Cu. Au. Ag BEBVERT £

ARP ZF BTGRP T i ERa), HB BN ERUXA
A RAKLE. RV EHASREEZRERNERNERERER. BRI
¥, PEERERRBEE. SR ERED.

1. 1, P FREPFEER- — SRR EPREPRR-WEEHT LY Fe. Cu, Au. Ag
FZ &RV KM LR

FRF TR HETRE AL, BEHBEIREERAEERLE, B RPE
RADER, SR FRAAXNERSVEGHNESR. ERNEKE. GERKSE. RUE
MM ES, RS ralR (125~165 Ma), IR RERZWEE, BFEEBEES
FHUM BRI P EARTHRER (Fo), @#FI (Cu, Fe, Au, S), HTEH
A (Au, Cu. S,

2. 1, R TR — SERIBEER EHHRE XH Co, Fe, Mo, Au, Pb, Zn §"
AT I E£F

AT EEFFEAL-ARNEY. A9 ESIESERBES NG E xRt
H RV EREENKE. “kKAKE., ARERKE. ERAKENLDERGS2Ha6
B8, WELERBAREE, SFRMLEVHBLEY 0.7072, SEFLEARETRT K
BABRKKERKPREEK, RVPREEDT@EE. Ry Os®UR 130~170
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Ma)., F{ERAHBER ., ¥ REE., ALSHAMNREED, ARTEKFHTWL. WFL.
BT, HEWLRHGSE—-RIEST K.

3.1, T AY — 5B FEREE- PRI X LEFRE Fe, Cu, P, Au, S, B
WEV KRBT TED

FRFERDE=FER-TRALZE, BaibhER—FERABEEMALEE,
HERPERAEXNEREE. ¥RE. TiLE. BEd. BANKHE. aENRES. W
BB TR BS, S et (00~125 Ma), B WRARTERBER, ¥ EHER
FERKD-RALHBER. ¥ EHAHARTEA, 9ERRBTERX (Fe. Cu. P, Au, S,
LA fa#HKX (Cu, Au),

4. 1, B LEH — 5FRFEWHHEE RN Pb, Zn, Ag. Sn HEFTLEHR

REFERFFERHURBE, Babid:R—hERIBREM kLS. B ERE
ESHREMRLERX. BF ey O, MREEVEELY. FLARR SR
B, PEBRBHREX (Pb. Zn, Ag. Sn, Cd), ARTKERTESEHETE. M,
FIEEET K.

5 1; B ERF — MBS ET OB KR 1R

ERFERP=TTEEER, By TERBRESARES, THENHXMNEXK
a2y RV HATEEEEH -EXEZZMUOM. 7R HEEM-FLRMER, 7FKR
L AFEBILE, (Pb, Zn, Cu, Cd, In, Ga),

AR BT KRS RAR T2 AR R

ZERKTEERENMER, EREFTHREXRIAIBTRRNBEARERRER
BERE-ZLE-EHEEHRA-BUEINRTER:; EHWERELZEBIERE Fe, Cu,
AuF EEFERF] (1) EATL-HENEFER Ce, Mo, Fe, Au, Pb, Zn KR T
E £ (1) EFR-TERLBEHMUEE Fe (Cu, Av), BRGFEETERERN
(1) MR TRIIHEMEERASTHNEmEXR, ERAEENEREEREEXN
Sn, Pb, Zn, Ag 9K T LAY AU R H); THEILEER N HEEARREE
ZVBPb, Zn BRI ILEEREF (1),

+. At EE. BERETHNT ERT RS

ERF A ENTERT 3.

(=) FIFERT ZH— SHEAH SR AEH XM Cu. Ni. Co. Pt. Sn. LA,
AWM R &N

FRVENRELHBHARELIEATRL-TEURER . HEHEERASE L RE
BOREERXHFARKRISTERYT 2. HBHEBASTHAENESFERSNE XLS
. SRVEREXME—ERER-BEER s, XEERE. RPN ETER
MEM, BT HEEEE, AR BALWERNMEREEN, TEASRNER
(Cu, Ni, Pd, Co, Pt, Sn), fRERFFEHXHW., HAL; REA. AREBRRVENRN
B, WORE. JEE.

(D) FIFERRY A — 5HENMFREILR 5H XM Sn. Cu. Pb, Zn, Sb, W §"
PRLT %71

AWV AV ELREEREEZTENEERERLIRE, HEMEN TN HRERS
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fXE, SRV FHARNERENERNNLSE. BREENS. ORNEMRSERS,
RV BERAFTERTERY,. AP HRUERENE. FEATLRARERIEDY, 37K
B MEAE. FiEx (Sn, Cu. Pb, Zn. W, Shb), KEF K. LE. FiEk; W,
Sn, Cu, fURFTEEPIEE. f7KE.

(=) SBIFEET £ -— SHILMFT WL XD EE XM W, Sn. Mo, Hg. Sb. Be,
Nb., Ta. Pb, Zn., EHT EKGLT S|

ARV ZP AWM PHLR-ERBBER  HERE Y —ETHH S HER
RERE-FRER, SRV EAETRNREERNESROEMRKIERS. —KIERS. 5
WiIKE. EREEMEMFRES. RE TR NIRUE, BAEH LN 150~175 Ma, BF
MRUREAE. R NMER. PEKEMNERER. PERNURS N, YHERHER
(8n. Zn. Cu, Bi, As, HF), FH#E%RX (W, Mo) fkHkX (Pb, Zn. Cu. Ag).

(M) BAVFRRE RN — Tl IRE- T EEET W Au, Sb, W, As, S, Ag 9"
R #5)

ART AL RDEPR, SRUBER, HBBEITHERTERER, B
SRVERABEMAXNERER. TREAREESEE—MERE, AHIUARTHE
EEAE. R WE AT, WEMERAE MRS S, RPEBERAIKRIKEERK

RBEK. BB R ERARR. R-THRWHEE, PFRASIERRE, REFELFE
BMBEESFT ., ff4Sh, W. As, A, SEHHTE,

FHTHET KRG RN FIHFER.

WM TH TR EREE, ENEHRMBNRERREG, HohAmENn (2
Z4), BRT HGRBERAWE. KHDREFHM Cu. Ni, Co. Pr. IB5H. AR
KRV RS G5 I FERRF £, HXERETH TGN 9. 5~812%F) #lEs, &
BElEEER AN LR R ERFEER S RE XM Sn. Ca, Pb, Zn, Sh, WF"
AT £ GBI RRT RN, T EHBEH AN AREENRAST R, 2EWUTER
YEHME, BREVAET £ —Au, Sh. W, As B &7, HP FIESHESHREE,

LR A C R B, JU- R R R, fEp R M S E, e YRS . &
w, FHRKBERELERER, ERE 1P EMRT A (W, Sn. Mo, Hg. Sb, Be, Nb, Ta,
Pb. Zn. EOTERF R,

AN, EpFHaiBe B, ). 8. K. B, B 4. . K. ¥ aBTE

ERF KRN E TV ERET REFRN=1TITEES.

TUFEZAP# Pb. Zn. Hg, Au, Ag. Sb. As. #F. ERGV KR £5

ARFTRINRELZTERFESSAMNE, SEREPERNTBEEAT NS, £4
B, R, B, BPENYET. THBHEXHNEEE,. R T ERMLI, HERE
HRD HERTHE - H AT ERT LR,

1. 1, & B EF|—Pb, Zn, Ag TR TES]

FERRL— SR LN AESER, B 8205 EABRREE. R semE L
. PREERTEY ., LR U P RBHBR, TEASGUPL, Zo HE, B4 Ag. Cd
¥, ARV EKERXRF. RELME U2,

2. 1, T LHP—Hg., As, Se. Sb, U, Au, HH. ERHEV ERFTLEED
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FEEBRUNRBSY. BarGEARREE. AV TEERIIL, WEALE
HBFEHERE NS HRRE AT, RYYRARE, FERAURERRBEE. 7K
RAXFHIUX (Hg. As, Se, Au, HH. EHA)

3. 1 PR — Au, Ag. As. Sb, Hg B EEN

R IR = F o8 — i VTR B . BAE PR E S Bl 4 RS .
B R, B R REEREE . R ER P ER A A R R (MR
£, FVERAKXSBEARKE (Au. Ag. As. Sb, Hg),

FERF EFERT RN HERRE:

. D). ¥, H. %, BEPb, Zn, Hg. Sb, Au I RuTHTFHETEHERBAEX,
BRENRERS, £ EAPAERZRFRIEE S E Pb. Zn. Hg., Sb, Au, Ag,
As, WA, BRATERV ZP. RIEZALARMENEERTHETERAAERER
SAREARTERN, EIHREAXERBETE S Pb. Zn, Ag FRBFERD (11),
Hg, As, Sb, Se, UFKRAFEERN (1,), Au, Ag. As, Sb, Hg " EERFT T E 7|
Ly,

L. ERMME. 6. 8. 5. WAESRMATHHT KT R

RERVERSME LAV EBET EP .

(—) BIP KRR ED— S o PEE AL ST R Fe, Cu. Co. Mo FHKAL
¥V #5

AR RPN R PR &, HR BNl A EE K LA RE.
SHPERAE XN ERER TR AREANBEE-EHEAE, RVHRRE T
A2, DBUR-F WA R . P RER K LSRG KIWEREY, TRy Fe. Cu, f£4£
Co. Mo %, FEREXNAHT R (Cu) MKLLSK Fe. Cuwd, RRFEF KL MBI
TS/ K.

(I BIFKAYVERN — Shad - nREREXNET KEY £5)

FRP R EEFERAZ, BEIRadAls. MRERERS, B EA
SRS EEERMX. AP, ERBEEREE. TLER
FRI-AHE-BER ., FERERX SRR Cw), RBRVEERT. BE. 57, By L%,

(=) FLFEKAY &7 — 5o fUs KRS H XE Fe, REE, Cu 9 ERF"
5|

AR ZIEEE YRR, BEHEFPOHFAALE. ARERTRE. A {E
H59vHmoh e EmBekiikdaaasmr. gy it RER TR (Rl
£ R 1059591 Ma), P /M AERBER. F KRB LS HA., K- FRIEA,
FTIAERAG I Fe MEMTLEETE, 4 Co, RPHREFRELT ., BTV HEHN .
ARV EFHAATFEESHZHM Fe. Nb, REE 5 KH 52 H U Z 4, TTEEE R —2H R
£5],

(P NP ERET R — 5@ HHEE- BREEFBANEH XL Fe, V. Ti, Cu. Ni,
Co. BTG, RV ERT RF

HETRIF-TEO-EPEHEMEY, ERHEARTLE R . By hd. Wk
RERETBER. RFVEASHEE. BES. BOERERKESEE. SEHER
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T OBEREX, BRI EFER R 310~350 Ma, TEMLRE I, BT R E T . 7L

KURESE D RSB TAMER, g RS BEER (Fe, V, Ti, Cu, Ni,
Co), RED HFABIIE. AL, 4%, HLF (Cu. Ni, Co, Pt. Pd), RETKEH
AL, £ AR A aH. BEA-HREAH, RRTVEEMHR. 45, K&
¥ .

() BVIERERTEN —— SRUNAEBREREEF LN Sn, W, Ag, Cu. Pb. Zn
TR R 5

AT AN TEAEMEEEE, 4BMEMEER. P RREENERER. 5
BT R XN E R e N B KA S BN ENE AR S SREER 5.8
BILEE & 0. 7102~0. 7142, B B DM LB (100~200 Ma), R BFHREERE KE
BEEAKSE, RENEREH., TEREENEHDEERY FER, 7R N T
IE3 (Sn. W, Cu, Pb, Zn, Be), RFFEKFHT . $5. ME; g4 X (Ag. Pb.
Zn, Sn. W), RRTERIHSFT .

N) BITERT AN -— S EDRMEAME X LEBRE P, Zn, Ag, Av THEN
B &

ERT RN THRE - TILAEHEHRGHBE, HBMBIE T ERFARE. WAER
B, HELKRES, PAREFEQRXUE. BFHEASEDRAREEEOWEE. £
KREAEAX P LER B - Fo U R, B R RN ARER (Pb. Zn ART EXE,
4 Ag. Au),

) BT HKBET £ —VREEFETH Pb. Zn. Ag. Cd T HEAT £F

ARFRAFEETERA R oG RERL aH, HERELOERLE . DHS
EMERE, REASHTIERABAEEXHERE. 2R EAREVS LBTFEEF 1,

B HEFN., RPRHATRERR LY. Ry FmERFHRzE. T RIRRPEER
B, ARTEFRET. XELSEET K.

AT WET RAT R HHLRE,

F v 6 TS B R L 35T T R R oy B A e A A0 R A ok LD AR R
Femidr e dr LAY Fe, Cu. Co. Mo BIRAEF £ (1) AFXERSFEENLEFEXY
Co T AN (1) REPAETRNERBEEHTRHN Fe, REE, Cu FRAT Z A
(L), BUERPBMAMGEIR. W R, EREERSY, SHARE-SEHEEE
AEFKEARRE WL RS BRIES, BAR VIR R, RIUEETHT R
FRE AR R EILIED, EAMBTRT LB SREEERERRXE Sn. W, Ag TRAT &
Fl (V) BRW-WITREHET S ESIRETREYE AL EHFXH Pb, Zo T RRT R 5
().

+. EEERANT. B, FESERTXHT EET R

FHF RRlsr R TRES AT ZFRMETTEA,

(=) BRIV AN — SFMUMTEAEHERFTXNB L. BA. TRERRNT
RHT R

FRTENFEEEEYER, UBRRETERTERAREMBRERE, AT EHRS
B ERFEFFER, S AHRLN,. YHERERTEY. RERTHESETNRT {F
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HERHE Y HEABRT ERN:

1. 1, P EHEH —-W, REE, Nb, Ta, Mo, Bi. Sn 5 FEKRF LRI

ZRFTENTHE - SLENERRERE, AESR—EHERARE, ®ERE
Z, SREHENLHARSREEBESENE. REEANELE (188~133Ma) . &
LR EEERRBASEER, RT E7TEI W R REE, #£4 Nb, Ta, Be. Mo, 5n,
Bi, FEBASTE - *F LR (W, REE. Nb, Ta, Be, Mo. Sn, Bi) M1 ERH =R
(REE),

2. 1, BB WEH ——W, Sn. Nb, Ta, Be, Mo, Pb, Zn, AT EKET LR

AR TEFFEN. §. BTG, BESRGTERIBE. RVFERASRE8
HE SRR ESEX. R AR (183~102 Ma), REMRAE]. FkHE
ROFESEHEE. ¥y FERAERER. v ERESSA/MTERX (W, So,. Pb, Zn, Bi,
Mo, Cu. As. Sb). FHEH=R (Nb, Ta, W. Sn, Be, Pb. Zn), FEARK (Nb, Ta, W,
Sn, As),

3.1, R TEEM—-Sn. Pb. Zn. Sb. Ag. As. Hg. STEKET LR

ARTERACER T BTN - XHEE, RFEARYT ERKRE S MHEE
L, RV EESBESREREEX, RFWARMIE 120~80 Ma), BEDREE. ¥
EREBE YA FER, zHSRREE. KRB AKX K (Sn. Pb, Zn, Ag, Sb,
Cu. As. Hg. ), RRB|FERAELE-FHH. =B, AT,

4. 1 BT EEN — BT ERT LR

ZRFT IR EHE S LEMERERR, STHEREHEARTRSE., 1Y
WHEREBERENEE, BT SRL—F SRR (86~47 Ma) , REWERE. ¥
AR B NER, BT EY 211 @7 (RITHT K.

() BIPTRET RN -— S8R XMEMEF XY Pb. Zn. Sb, Ag. Hg. S
TERY &N

KRR EF AR AR, BE N RACKRESE, RVEHASER SRR
X, RPECTTeEMET RS ZT . RV YREEIRE, FERRPREMHK
A, B ERAXS % AL (Pb. Zn, He), FJ X (Pb, Zn, Cd. 8) fIMTAR (Pb. Zn.
Cd. S).

(Z) BITERF ER— SHUBPER-BRAFGEERPRER A EHXH Cu,
Pb. Zn, W. Mo, Ag. Au, UT KRV £

A ph B R A TR R R h 25 AL BT R TN L L BRI T — ED T M) B K N T A, TR
VRN ETH AT RENEERASE IR LS. RV ERASRREER S
RKEX, SEARNKEE. HRINKES. BoiERs. BEIERSE. 8. iX
LEAELRES, TSN EENAY., #RAHE. FR88. Y FEaNNZESTS. ¥
FRXEIEMITR (Cu. Mo, Au, Pb, Zn), iR (Pb, Zn, Ag. Cu, Aw), BER
(Nb. Ta. W. Sn. Zr)., #Iy= (U, Pb, Zn), XEIX (Cu, Pb, Zn, W, Mo. Au,
Ag) HFLORA (Pb, Zn, Hg. Ag. Cd. Ga, 5, U),

(M ENPERTEN —— ERTRHTSNERA-RIHR S E RS T XH Nb, Ta,
Sn. Au, Ag FERT EF
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ES R R

ARV RFFERE-ZT-BEENERAERERX, HBETHE —HENTHRE, M
B, SEVERAEAMEREGHERE. WRBENERMERESFERERNBE. B ITHR
BENFE—MILE (250~80 Ma), P BAEKELEE. HANMMER . EAERXSH
BT (Nb, Ta. Li. Sn. Be, Cs, Rb. Zr. H), fZBFHRAHEHFHL Nb. Ta 5
BUK #A8R Sn. Mo, Aw), REFVEFHEENEFEY; AaR (Au, Ag),
VEREME. B, HHNSTET K,

(I) BVIEET RN —BETREREFTH Fe. Cu, Co, Ni, Av B KEF £

ERFAEFF-TFHEATRGNERELER, S0VEERRHETRE R, RV EHH
RESL. BMBEAEHENSRKENNSGE, TABEMNIREREMS FER. 7
FRE HFEFRA Fe, Cu, Co, Ni, Auw), UETEMEREY K.

ARTREETERT ENOHHESE.

EEEBHERY ERLEANSEEDR, ENEREEEEPEFEEERE VT £
FIEBREDHER, MEECEREESSRNNENMNERELES THESD, #R
KEBHEZRS TREENAERES, AN3IZ—XEERBA-BEED, XHE VY
ERTAFHFRNE. B rERER - STEREWIBERNRGELEERIER. M
EHEBE X EBMUERNAERRTERANEN, BRER-ZTEEFNE VT ERT
7. B NELEESERLSERB I FEREY £, PERKTERRETE
fmaEa g, BRDEFEL, FHAXBREERERE, BREANRTE. BLRAA
&R/, BT RET EN GBI TVERT £5) . BEAFHIMIEDNR, F4mE8 R 1E
H, BERTE5ZBREAEREAELHBITERT 7.

+—. FHELHE. 8. FRERASTHFRBTIHOT EAT R

ERFTHAESHEZIRT RIAOTLERSA.

HBITERYERN SELOPPBREXLEBRBAEERBHPL.Zn,Cu, W, So,
Nb. Ta, Mo. Au. Ag A& BV KRY £F

ARV RNFEFAEHEEEN. AnghERBHEXLES, HEFEAME
(FAE. BERE PRk NEE. Ry ERSPEREXDLSE. KXLEMERS
X, RFECHHLY. SRERAYRER. KAy EEOTRAHAE T4 07 KR
T I EY,

1. I, R WHEF-—W. Sn. Ag. Be. Nb, Ta FEBRTTEN

ARFTERIFEBHFOLEYRE, HEPERBEE QLB RS, 8%
MERVOFEEREE. RS, BExTkERE. EANKE. mEERS. ZE-R
SRR s R T AR, W RS HEEE (135~90 Ma), R FHRAMIRE. v LREAE
AR NGRS, FEAAGRH WA (Sn. Pb, Zn, Ag).

2.1, FERBTEES)—Cu, Mo, Pb, Zn, Au. Ag. Fe. STERFTLEEHN

ARF R AN, B, BALEH., HBPERKHEXLERRIEEEMTEE
MY, BRREEPCEERNKEHEE. FRERSE, F0E. BRE. 8. K
SFASE MBS IR R - s, R RHMUAILE (100~80 Ma), ERBWE
) TR, B AL ST ok - B AR BB R o B IR . TR SR A AR (P, Zn,
Ag. S). 2% 10X (Cu, Au. Ag. Mo, S). FER (Cu. Mo, W), B LR (Av.
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Ag). WA (Au. Ag).

31 WERFERY — S5MEUERLHTEE. BRE. RATERFTLET

ART LRI =TFE., #iLEH, S7ESPERBRALER, SEERE. K
SUEMBERE . BV IEAHRLY., RTYREBEFEREE. 73 N k0 B an
ZRE., FREA S IEEA (HED. RLxX WRE) AsRS &Ea).

4L L FERVILEREY —HEHFEAGLN Fe. Sn, Zn FHERT T LS

AR WAFEEREGBEHEN, BT ESY S ERBIR AP ERIONE. &’
TEREESE. NEEAERESEX. R ABRLUY . S8REARTYWHRXE. 7
RR S FEEAMBT ALRRE, §FRRERASNDIHA (Fe, Zn, Sn, Mo) KT
(Fe, Sn»,

BITERT RS- SEINBERETR LB AN ET AT R5

ERTRIFEAHEEEEINRUEUFEBEN, BATERREPH, 258
LI TREXILER, SREFALFEETX, BRSERLE. ERRERKS, &
LTEPHARKE., KIAFREHEREREREST . BF L8 Ma £, BETERENR
A&y .

ERTHHTERT 2R ISR,

ANEEAA. RSB SESRAT W, £ ALse—H R R gk 2k
RIS RN ., X HEREMEHRERIR R RERYE KL%, BR Cu. Au. Ag. Pb, Zn,
W. Sn, Fe, F&RFIKNTRF., MiHKTERRG TR E DR XL SIS
ERT &9,

+=. FTEESRE. . . 88, $ESMATHNT EET RS

(=) BIFERTRT— SWEEE-HEEEH XA Cu. Ni. Co. EPt F KRR
=7

AR ZI-THARFHERNY, HBHENEFERAOLBSMARE. RV ER
HEE@EEEERTAEX, AT ERAUERZANMENKSE. BoANTES, BE
HNESE.BEFRKESHNKSSEERM. RFeHUIE R, P 2R 08B Cu,
Ni TR, FREANEHERR (Cu. Ni, Co, Pr, Pd. Se. Te., S).

() LT RKET £5— 587 PEE- PR RRE A S 48 H XM Cu, Pb,
Zn, Au, Ag, Be, Li, Nb, Ta, SGEEET EF

ERFTENRF/REAHHXEEHER. SEBBENRELZREEZZTIEER
¥ EF)H XM Cu. Pb. Zn. Au, Ag. Be. Li, Nb, Ta, ZEGTFERFT £%|. X4H=4
TERET LR .

1. I, FHERTERF—Cu, Au, Fe, Pb, Zn, Ag FERBRFTLERN

AR ERFEERRFTHABEY, HRHBEIHFERAL-TIRE ZHNRTES
RN ERAMEXH —ERE-PRE-BESRKERY, QEERE . BEE. AkE. A
HNEHE., GHAERS. S ERE. N8RS, GREARYE. SRNESMSANE
B8, BB, ERERRWEE. 7R H LT E, AR, W
ey e g, FERAXEEHEHX (Cu, Zn, Ag, Au, Pb, 3), F[A[#H)
A (Pb, Zn), ®EX (Fe),
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2. 1, 5 KR E &Y —Be, Li. Nb, Ta. Rb, Cs. =8, FATEKRFT LR
ERFEEF AR /KEREY. BEhHERA LS. ARER. RFEASTEE

EHERE. FREREHBESEREA R, R e, - RERFaeE. 7
R A AT %X (Be. Li. Nb, Ta, Rb, Cs).

3. B, R ERN—Au B RAEPTEEN

AP EERHFFRA/RERBSWRELSE, SHETRETRELERSEX. THARE
BHEHAE, §ERARESRMERD (Aw,

AR HT RS R FIFIER

FERERN, F/RROEERNERMEREE . WENIEBU/RFT N RF R S H-
KRG BEREE . S, PAREREERRKED, BERFHER. FREBEHRS
HAREFLR-BUHNE, ERSEGEAYET KR E£5 G5 1 5 RREV-EFD . F/RERE
ERMBERNHBELTEEHREME., EErMd TIN-ReEEREL, HhEER
BFEREHE . RRENH SR EHKME-BA, B Au, Fe, Pb, Ag 3" KT LAT
(1); ZBEEASHBERAREF LR R B, R Be, Li. Nb, Ta, Rb, Cs.
8. EATERFLER (1,); BREEESERIEMSESE, NEREHEKREA, HF
R AT ERRETERR (1,),

+=. BRTEBRFREER. AEMRT BT ERT R

EEARTHFENIHE AT EKRT EZH.

(=) FIFHERTEF— SHAMHEENE- XSRS -REEF XK Cr, Fe, Co,
Ni, Au T FERT &5

KR RV EEEBRBEY, BBHERRKLENTRE, RV RSB EEE
YE-REERX, GREAME. SIEENE. BEKESE. ZRES. Ve ER. 3
AEBRTEREENERW O ERE. RFORUEER L. 5FRALFFERIGER
(Cr. Fe, Co, Ni. BEEH. GF. MiiFE) HFEKK (Aw),

(2 FIFEET R —SERAPRREERSFEXN Sn. Au T EREFT £5)

KT ERF FEREWREEN, SBEERMHERNIS-HABESE. AT EASE
FRAGSERSMERBEEHEX . BT UHBEE . P LER BT HET . HRKES,

FHRAAFRER Gn, Aw), ART KRFRMA . NHERK. FEFFS/ BT K,
BEEFETR.

R HTRET RIS SR

FEMSR M R M KR A R . TR U B A R . O R R M
EMER —BAPRETEREW, UETHREBEEREZ AN Cr, Fe, Au, Co, Ni §~
RS &P CGB 1§ KEP R Bfp@, RIEW /R LCLGE M H E i RS B TN
BHIE, RFTEAKS, BAIARRESENERELERNEF XN — R /A Sa
(Aw) FBE. MRS 1 B IR 271,

+m, XLBRFRE. RER. SSRRTHNTERT RS

ERFHAH RS AT ERET R,

(BT ERT EF— SHENAPEERNE- WS A X8 Fe. V, Ti, Cu.Co,
Ni P KEF £ 5
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FRT R FERRIIETRMEEIET, EBOHHFERS . &HERLEMAR
H. BFPERS —ERE-TRRERPEEET X, GEER-FRE. B85, NkE. +
EEAINE, EHE. BEESEARL, RFEACNETE. XU EERS R, K
- AR, BT RES SIS, VEREATRELR (Fe. V. Ti), BEIER (Fe,
Co, Ni), HEHHA (Fe, Cu, 5),

() BV RV &Y — SR EE-BEESH XM Co. Cu, Fe, Zn, A,
BAE. BEVENT RS

ERYTZFFEFRIVESEINE, BEERTERERE. TRE. R EH S
HE . WIRERKE., BROENERBRESHEX., Wy YEAIBE. AVEREEESR
FRE. § LB a0 RS R R AE . PFREXRAE TR IR (BhH).

(=) HUFTEAF RV — SEAMEEE-E2E-TRERAS MY S FXHAET
FE 27

FREZFIFETRIN—AEREBENYAE, A BEESREH A AKLE. EER.
B ERSEENE-PEEXLE. BINE. BRIMEEX. (U {PTeE2EEE. K
FHRREBE-CHBERE. FREBHRALREEMY I ERTEERET, ARTRK
AR %, L RERED K,

D BVEREET Z2P— BREILEET MW Pb. Zn, Ag. Cd, KGFEMKFT £

FEYV RV CEBBATEERN, SVESRETRESERBRRLSE, AVERSE
W, EREMERBRERX. R fUnEREY. REWRKE. LA 0 KE %
WEIRGSERE., AT REREAR. BAHh. BRERFEE. KET K.

TR WV KRBT R HIF AR

TR B 4 o R SR R —— S-S R AE | dE IR B SR AR KU s AR =
WRMERIT., ARERE- I EEIE Y, SR TKRARNRT FEERT AR
#5 . PRINENNHET SEE. BEES (BREE) HEH Cu. Co. Fe, Zn, E
AH.8A. BATEAT £ GE1FRAT R0 e300 &3040 k20l - 8 D)4 18
MERNETEAT 2P (B EFERRTF AN AR LSGHAHESHEEFA-RUER
%fY) Fe, V., Ti. Cu, Co. NiFERRP ER (FE 1 HFT EHD.

+A. KECULHTEBBRAECHE. EG. . SRTHRTKEY &5

EETHEI AU — TR ER.,

SMBHE-SHBBELERXNREE. A, BE. £A (Cr. Ni) FERRET £
7

ARV ZAFERCIL-FRENMHNE ., HBTEE S HERKLE. HRER
FRE., SRTEHAXMRANSS. B, BRE . BRENEE-PREXLE, K
PRHRTTREAE A M V. bR R IR . L S TR SR i A - AR AR A A AR
M, VEAACEMBR ReREH). EER ERFEH. BA. Ni. Cr. AR
(%E. EHXRB).

+4. IBE-EHBERE. H. 2. &, 2. @&, 8. 8. KETVHENYERYT RS

VWA A AN KA ZF R EAIERF .

(M F I FERAT EP — EWERLZEER XD E . BEEH R Av, Ag.Pb.Zn,
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WEA. 406, BEKAYVEKRRT RFA

AR EFFFERLY—EAWTERLARES, BBFAHABRTRERERLSE. 5
B ERARM AR S RS, BRE. 8y, HEARE. BRAeS. BREESER
FEw5RTEREX. AT FLER. RE-EREEYERE. v A XReEE
MAUEET, mERAMB4EEREY. EREA S HERABRE (Au, Ag, Pb, Zn), K
BlR &QH (TH. #KE).

(2D BITERRATEN — SMERVEBEE-ZE-PREBAS HEBEXNE
Ry R &5

AR BFUSTHEILM SRR, BBTHE. S ERERE. AlERIR
B O RTIERSRANREREN. REEERESEEAEX. NP HURmERY. R
PR AR IR - R IR, WA B ERT

1.1, By LA — SHEEE-EEEHXMN Cr. Ni, Cu, Co, LA, A, BBK
L RS WEH

ARTEATFTFH, EIGEREH, HBBERRTOEHE—FHERERSE. &k
EHRBE. RV RS ESRE —ENEFX. SORRTERAMNS. SEBNE.
RS, BEOE. ANE. BEEEELES, R mERN, LTS ERA
W, PEREERIYARARSRE, TERAXFERERX Cr. Ni, Co, P1),

2. 1, W WHA — SEE-FREVE-PBREEHAL- KX EHXE Fe, Cu, Pb,
Zn. SHRRT L £

AR TR FELRERBEF SHMEHET . BB TEE -RaE Rk UE,
Ay . BREH, SR ERERMEEAL. RALUSZ2EFS8-ARE. 2RE. K
ZH. ANHE. TRPERE AR LS. KURES. RPEREETNERM. RER
MATWREFEE. 3 BE 8 AL- R OB AR, 3 EKRER a8 R
(Cu, Zn, Fe, Pb. 8). ## 1L (Pb., Zn, Cu. Sn. Cd. In. Mo. Ag. Au, S).

(LT REY £ — 5ENEE-PRE-BREGAEFH XM Ca.Zn. Co. Au,
Ag, W, Be, Fe, Bi " pREH &5

ARV EVFTHEHREREEHUTHREESEY. ABMB A HFF - EHERKL-7
BER, BT EHSEREXFZNFER. RTFHUEAY . RRRERRTWHER. 9
KHBFA LR,

LU B RS — SEHEFEEEG Cu, Za, Co, Au. Ag T IKEET L EY

BT ERFIF7ERE LT RS, RAaUWERTBENE, RTERSHTE
Bea. BaEEe. et RChErEY. AR RRE. TERE A EAT, /]
FETERAEIKE Cu, Zn, Co. AuBER.

20, R WRS— SERBEXRERA W, Fe. Be. Cu. AT KREI EETY

ERTEAFATFEFHUBBEREY. BRUTERIBRE. AU-EHERE. 5
BEEHEXAERBERERENNKE. VBB, v XBRRFIRSE
o AR AL ’

(M) ENTEAT EN — SWUEARREUPEL-RERAS-BHEFTXH
Mo, Cu, Au. Pb, W, Sn, EHU KL £
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AR R ER Y- ERERRG R LME. EEPOHRTERSMFENKLE.
ERFERMEXHEReREGSE. MBS, AEE. RLE. gy, EH8E, TE
BEE%, WEFRTRAMEINRE. SRR EA R R E . F L3RR BE R A,

(H) HVIERET £ — BREBIREZFTH Pb. Zn, Cu, AuTERERT EF

ERFT ZA AW ETE T Y. REBE PR RS . ERNKE. =
KElHE, CRESEREENSASRTERE —EXR, EAFHARLK. xR
FRPKBHER, 7 EMKXSHTMR Pb, Zn, 8. EBFRUKX (Pb, Zn, Cu, 8), W
& (Au).

(7)) BEVFEAT £5 - R EST A He. Sb, Ag. As T KT £7

AT RV THZFWN I EY, STESI=BL5RALHEES . N E
Bt SHBElE. “KRIEHEMEEEKAX. TRTBHRLY. AP RR7K.
LA T EERER. FEAKXFLER (Hg, Sb).

CB) BSUFERT £ — 5o HHEREHE XN Ni, Cu, Co, Pr, Pd, Au® K
B £

AT AT EEE LNNEEY, EAVPrHEREREZNESSE. ATERS
HEE ., RS . ARG SHEEERE X, TR AEY, Froo il (1542 a), 08
ERTHFERE. RN EREERNATAEALY, FRER HE )X (Ni, Cu, Co,
Pr, Pd, Auw), RAFTKENFZHHAZETHHRT K.

U\ BIP KRRV -— S AES - BBEE XM Nb, REE. U, S. PFIR
B £3)

REFT AN ERLIINRRELEET AR, AERELHMEMRIS. BXKeX
MEBLBRTRE. AT ERATFTESERE. TRESHEEBRBEEFR,. W NS
76 31, 75 08 YR VR AU B R e U L B AL A o ok - K ok LD 3O BN L 5 R A R S e BE R (Nb L REE,
U. S. BKR).

ERTHRETEET RIS AIFIER .

WE-BHEERERIESE. BIAAREHY —PHRIEEHRSLHE, £HTHN
—Fah AR A e, i UEE. PHREREE. FuheMaR L ERREESSLEH
MBS RGN LER,. BESBEEESEXNS 17 ERT R, B LERHHNS
WA R - R 58T Cu, Ni BULIB R T 25 CGEVNTERRET R, #EARE
A=A B AR R, FOE iR H % AR BB WA R OB B - BB RS, ERUEX
M RS 2. B REAERS, Y- ERER, HORIEERERBEHESE
HORBEE, FESVITEATEN; BT IS R R -
B R R ES, BASE U RAR RS, AR R KRR R, B
EREEASEREL, PEE5HUEERBERMSRESEXHENTRAT £,
ZWBTHE TN EREE X FRETETRIERES, TERRIREFTTH Pb.
Zn. Au, Ag EES BV ERT AN fMHe, Sb, As, Ag BERT AF] (FEvg
FERT &3, ’

++4. BB —HNE. . BELeR. =8. EERATENTERY RS

AR Rl M ERT 25,
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(—) %1 FEEFT RPN — ERESERBEERRKETN Av, UF KR R

ARF AAEERE- B RESAORIT-RIEKHEBSET, HBERITHEERK
B OER-RERERAR A SROBRRERREERE, SRPEREXNEREEHER
e, MEE EHRENXNERERFES. LT ML, S Es
B, RPRRAEEEE, XA R HIGERON . HRERMAERE (RREET. 7
FRASH 511 R (U, Zn, Cu, Ni), f/RER (Au, U, Zn. Co) FAFKILEX (Au,
As), XKKRK (Au),

(=) BIFTERFEN—SHLW—FLUBRBERSRAEXNBEER. £0.
Kid. Z=EHFENET &5

ARTEFEFREL KT BEH, ABHENNER— 4RI RE HRE
FEEZ, BT SEESRE. BEEREEE. BRI eMLE—F DR RS, 7
LR HEHEEREUMTRMHE, FRERR 7 HWEFERA (Li, Be. Nb, Ta. Rb,
Cs. Sn). HERX (B=8&. &HRA).

PE-HEBEARRECHENRL S, ZITIURMUE., &Y - ArERELRSY
SAFEMK, BTEXHEERER, 2RLFRE=RChERES. PAAFRLE
HTPREREES S, R BESEL,. EREREENEREXHRT £P). &
HRIL-IRLWAEH, T 25/ RSN E TR Rw . BB T R
AR IFERYTRA: AEL (KRS BEHNERSERELRTLNTEER. F
A. TRYERAET ZY (BITERFTEND.

+A. B, WRitiL. &SRR ERATHNY KR R

R WO RIS AARATTHRET ZRAOFATLERY.

(—) 8 1 FEREY £29]— 53 ri A R EE AT XM P, Pd, Cu, Ni, Co T
Ry £5

ARPRNFFEOEHZFOMERERT, HRMBIWRANSLTRER. 58T
fERREXRESEESEEED S, BilE. S, Bie. BRES$., WFRAyERE
M., RERTHRKE. FHENAERBHANEE-AAL. PERSI oS8R
(Cu. Ni, Co). €=1IW& (Pt. Pd. Cu. N1},

(DB VTR &P — S AEE-P R LA R/ XH Phb. Zn, Ag. Au. Fe,
Hg. Cu #KEH 5

Y RV FEESUIL-WRILOLMER, HRMERT &4, =L XINEMT
HER. AP EASZERERRIME SR RZNF X, KT VO A5y HHR
RWEE, o HEALR,

1. I, EREHN-—Pb, Zn, Ag, Cu, Fe, Au, Hg FERT LFEY)

FRT TR TSR, HE_&L. ZBERESHARE. &5
B ERBEXM AL ES R BHELRE, BiliE, e, REaNiiHdis. A%
TERAESEER. ATEAYNH. ERERYEORE. THEABIERANBAE R

R ED, KT LREFIXGH AT HRBER: WA (Ag. Cu, Pb, Zn), BFEN
(Au. Cu. Fe).

2.0, T L EH —Fe, PP KT LEF]
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ERTERFIEFIREILRBYHS, HBHBEN B4, &L KLE. HRE. B
TER SR KL E- R AWLBAR ., B EHLNEN L], SRR ERYIREE, 5 L2E R
TREMBWE,. FREANINBBR Fe. P), ZERFET 2,

() BUFEEFT R£F— 5SMLEHEE - PR AL HXH Au. Ni. Sh,
Be. EH. A, Ai. =BV ERV ER

ARV RIIFERFEL-BRFAUTIES, MEHE E4E R, B R R e
R RVEHSBEEEERAINEHNERENE L, TRTHNBELEY. 3BT LS.

L0 T EHEF—- Au, Ni, Sb, . BRAE. GRTFERT TR

ARTERTIFERELERY, BERTERTRENSBLEEBEE. SR EH
FHXEE R EQRARCE . SRS, RS MBTE. HNE. SRESEEH
B, LY. @ERTRRE. RN IRBENT R, FREAYET
FA (Au. Ni. Sb, BERUH. BiR), REFEEEZEE. &, KF. AT ESS
PR, BV K. CH5SEMERETLNERELEELY.

2. W, WP WLHEF—--—Be, Nb, Ta, Pb, Zn, Cu, £F. BEE. G, 28 KK
TR

EEFLAFEBRR LS EEY, BB EAERE. R, ®
VIERSREEREEE X, FTERLTRUEHHERE. SRIEHS. FRHES.
. BVRURFILE,. FUBRUERERYE, HKAVTHRARNANS BEE, §5K
RAFRERL (Nb, Ta, Be— HFH).

(M ENFRAT RN —H5EIRBHP BB RBANEHE L Cu. Mo, Sn. W,
Pb, Zn, Au, Ag B ERT £75|

FETRFIFEZIIRRARK. ERNRBSY, BEEE/R—PER DB
Bah, RVERSEZNEXRZIMERESKENET L, RFYRBESWEE-2E. 18
VIR EESRBEYH. 2 AEATERD).

1.V, RPFEEHN—-Cu, Mo, Au, Ag TERET I EH

ERF LA THETE-ERPFERKY, BEyPERNE, RS, &
FEMSEMREFERENE LR, SEEHENEE. HHNERS, BE Lwe, B
ZREFHES. TRT VI ESNEY. RBRERTYREE. VLAY bE®. 7
B, FRENNERR (Cu. Mo, Au, Ag. Re), BETREER. £BHE. B1H 7
B, GrE#RsHET K.

2. N, i L A% —-Sn, W, Pb. Zn, Bi, Li, Rb B EEF T £

AR LRI Ak E- RS, BAUTERRBENE. AT FH SRS &
Ra. “RIENE. RS, EZBREREHESTRERERFE. BRI 80—
EDHEN. TAREAEAEE. Y FAEANZEEST, FREBRKS FRAMLD
(Sn, W, Pb, Zn). /pIEi = (Sn, Bi, Li. Rb), H#RL (Fe. Sn. W),

() BV ERRT £ —FEEE7T8 Pb, Zn, Hg. Ag. As BT £7

AT R EEZH-BFPHERBBR. BT EENTER— P . FERARSE,
THBHXMERES., BV SR . SELFPREE. FLRUYRPER
DA, PEREAFETR Pb. Zn. Ag, Cd).
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GR) BIFERD £ -— SHTH R EE K LEF RORT R £ 5

ERTEMEERMAF ARSI, RFEEAIFEAHRXU-HARER. ERYE
AL A LB S TREMELE. REHARETHR, EREEUYHEERE. ¥
R LTRE, PFEELIEER, BT KEUEERTEKINE.

ERT W ETERT £ SRR,

SRS ERERTHERnBFRERY, ERA LR~ T HEERE, FL. ¥
T MR WA A M-S S RS E S BB F TSI SIS A B H R
P EREFER CEVFERE) BSIRTHHERRT Y. BENTAMERE
HEERINNARUNEEEEED, ERTHETE. AEFERT RN GG 17K
R BFD ., XHERRSITHE RS AL, R EEGET, SIEMEL
EE-chESHE KL FE R, I S YV BTN R B E RS A H Y Pb. Zn, Ag. Au.Fe,
Cu, Hg BEER P &5 GBI FERT E£7D. KHEERED —HERIM O E S
g, MEFLTREELOBELES, BRMUM Av, Ni, TA. BAH. AMT KRR
FERAY (L), HRIFRE. BERUTEENRELERELE, 74 Be, Nb, Ta. .
ZETERRTERR (1), HHAH-EXPHFLAHE-EERBRERER ERHTX
M EDRER Cu, Mo, Au, Ag "IREF EEF (N, ANERS  EYEEFERS
FEEILHEHE S Sn, W, Pb. Zn, BiF# KRBT EED (V,), 2IR-BFEPHEAMBE
HMBERE, mRRHEAS H Pb. Zo. Heg. Ag. As FHERF E7 CGEVIFERYR
).

+7,. BERBERA LRGSR R HNT KT R

ARFHEHNT LT I ERT 2 -— SEEXENHEFTXNEERYTT KRV &
5.

AR AN ERSEATLIEFNFARAOW SSILIRENEY, BRBE NP, FER
BEE. BERE. SR ERFEANBEEE2REFARE. 2EANE . ZHMEE.
HEMBEEAELES. RFAAELBBEESH R, BERFYHEXE. vk
HETHEAER, AT EIEDEHE. EERGEET VK.
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i
=

HE U RIRET &5 (EEY ™)
5 X 5 H 1

F—F WRTRRT RPERARREAS

BHREHEFHIRTERT 2700440 312, 7-1 S-1) HEERAFES; -
2 (5-2) WRBDT RP; -3 (S-3) MEERE RN T4 (5-4) BHERSERN, -5
(S-5) Mp-Rh i EAHMPGAHER. 8. 4. MIWWEERN,: H-6 (S6) &, &. #5-89-F. #AE
s -7 (8-7) BEREESHETEEINE (H4-1),

ERAGHE TRHIHS ERTRIPAREES . SHRE. 556, 13k
ZMAEYMBRILE . Gk, HYVUR GOy U R SEHRERERS NS,
XEELETHRY &) BEREUBRTEREAT RAZMHXE (®4-D, LRAREM
PATR S M AN VLR B AR B 5 ) 2 AN S S 1R A (B 4-2) .

FEUZELHBRAOMEG R, BT (FRGMHEANER) #H20 M8 X
BRI A, 8, YEATENRT EZANRENYRE (GETE) WX
B Wk EMALER, WAKEEEMEREMAE. AT KEREMLKE, Qs
B R RBR MK SRA MR ABFZELRE. B, by assE
B RMEAET R (CEMEEY ., maRLs,; SENTEENBENTRIEEFT R
(EERSEMNTRMNLSY) Wikl SRR . IR EIR- TR KT &R HLE R
PR 2P RN EREAY (A3,

B 4-3 TPE & ML MR LA MR A0 IR 5 5 BB, bl 35 B T MR 0 S 0 B I B
RS, V- AT ERFT RN ELEERMENEE RENTYUEEFEEMES
B SREHMEEMMHMBLER. XBRHFENE-REERNENS. K ESTHE
MR, F-HETEAT 2T SN, ANERSEREFNTE, 8

TEWIE . BEMOSHER. UAERT-WERENFLE-URTRET 2ANEHS
B

FW ONRTEART RF L RAE

FTHETTHRPERET Z2A09 K4E, BHAEETHEU T EE. HRETEND
WHAR, HEEMMAMZMAXE, UEAETFERY; E2RN SRR,
1. TR R £ A R AR TR
AR ERT RAAS A TH REMERR,
M-l (8- RALHFIREHTERRT #£5KM.
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B 42 AR ERATEINBTAIASEEN. HEEREAD
-8 2 HREATHTENE, 3I—WR Ry ENTLRY: - —BAHRN MRS 5—¥R IOl %S,
— T, NEFXAR: TR RFIMARARE, —FRRT

(1) RALE LR 77 EKRT AR ERR,

(2) LR -RFRBARLT T ERT ZRRI LA,

(3) RAUE: -9 Mgig - MR- A - B A - TR T ST RRE R PNEKA,
(4) Kb, #ig, MPELCLBI9-BL7- B9V RRT EMTERR,

-2 (S-2) WHEBDFRAT KR ZEREHY.

(1) &, ¥ (SHETEDTY). 8., SRV TERF EMTHE;
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) BRA-AMK REANRT-ARARIZERESELERY, AP, BE5
HEERERGFLRALERERSN, HT2TFHENGREZIRTRE VRE B Me
K. BREERL, REELTVAREFEESRAURLYER. ANZHER -2 KRS
HEX, ERFEATHANMOELDEMERAHET SOARY, FHHER0T LAa#Hetm
ZHREMNANTREEEN RN RHS IR, ZTMESTHERL, EE=F
FUNEAT R, REHRARAMETRE T EBRETHN. AeMEAMMBL-%
e A, BRESGERIIFAANMLBAT K. ILHE-¥E T _&EXEEEHR
MRET, URPTATFEANDSPHREL, aWmBiEYTE, TRERARER S
RALRBUFR K. ETFHENFUKHEKAT £ BR—HERATRRMIERY ZA &,
WA F I

(4) BRI dMEBERERAERRAY “EERETHEAy sEBX., &
B, NN, Ph-Zn P E WA AEE &, BA TSR R RN B2
By, BTFHRAVREETE To#EMRmMESRE 26, SHHEMW Xl 5 EHeE
e, MEEMEENE LT EBCRESEMAET . X¥ . . dEFHsy Ridd
X—EARAT &, 8-, FEF - EF0ANKEASHESERETANER
HEREL S, WiThRRERERTE AR SRR .
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2. R ZERb e H=

XM T R R AN rma s hamEE A am KR IR m AR
KB AE, W—RFEFEERAGHE, F-RETBEHEFBREEX, #RPTEE
T EERTR S, TEE. BXEEEY. KEEEN. PEERFMIEERY
gk,

(MWBXEERY BAXFERANGHEFRHEDVHREZEXT 10 5%, mMHEEK
ERTYPEIRET (FEHN 22.6~22. 84>, @EF (17.1~21. D). &EH (17~19. 52,
HAE (1719, 5), #9 (10.6) %, BREVTEE R 15.5~19.3, LRBEXEER
FIRR R LEDT Y ETHRE. HRENEFLEg 10, BREETRERRDY, 2
o[ e R0 YEE.

(MHXFERY XEERIIPHETHEDTYRESEENT 10~5 2EHDFT 4,
REY 6.7~7.5). 80 (6.8~7.1). BE (8.1~8.2), MIEA (5.2~5.4) &%H, i
h, REPR-EFY. BERSET Y, mesy. By, Ry . BEETmaew
AFLBRTHREERKEERY, #HEDdydHFE—ENHR.

G HFERR PEERIPHATHAEDTYREEENT 5~3 2 0BT, X—
BETWIHEFE, MAKHREAPHELENTHRLY,. ARFHOTEITSERT . W,
NE (3-2~3.6), BXFR (2.95~3.10), #8H (4.0~4.7). £LHEH (3-6~3.9). &
& (3.5~3.9)., 47 (4.2~4.9), WA (3.45~3.55), KT (3.0~3.2), ¥l
A (3.58~3.90) . BREFHEERAINPNRT HATWEETR: ERFE (3.50~
3.55), BE (3.5—~3.6), BHEA 3.5~3.7 %, EHEHET. &Sy REDERN
PRFERFHETY. NiZFREHREET (4.95~5.2) MRS 4.9~5.20) K
NFREETHERINNDEETYEN I BRERHBDIY. LFEREIEREDHH
SEXHET Y, L TRl RAREY:, A 5ok e ml e Rt /B4 7 1962
FEHYEEY.: BBV EDTRoERTMS., XEEDT U AEATE R SRy
¥, FEEDHEPBREERRITT, HeowSHEEE, JHRARY . EEREARN
FRAEDERES, &, AFHEV YN SRETLRSEET SRAELFAEN Y.

4 NEERT NEERIINTHTHRED. EE, KA. FRaSHERER
AFIRTY, HEESDTEERERMPHGEDD ., RREFEE N 2. 65~2.66, B
BAHT, Wik, FRAK, EMERSREERRASGT, TobhaliaEZps, 2540
IS8 Jih

HABRDT R —HEREDA, e LR s Sn ED 52 T Akl
RERAREND,

MNEEDTAEREN ., MERGHE,

(5) BEWH L Au-Pe B a R AR PE Au-Pr B R ARG R, HIAN
iR 1R, MENRETEERRNS 1. 1. I, VSN, KEHERE
TERE T RS, FRPEHEER, DI VRS Au-Pt, Au-Pe-Os-Ir 7 £
F (LLERRYE o))y, B, BEOS R R A R WMB RS . R RVEa
REAFEMEE, —FTEAEET Av-Pt 2R TRBAEEDY 27, aEERHLRES
ELkm DHARE: B EREANERAEERAKNERIERN, BREAE L,
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B R RAABHERR, BN Av-P BEEE; EF 1. | EHaU—sa884k, 2
HERGAEA T MHEETH, BhF RIS KER, EHFREGHEE.

(6) PRI Au-Pt I A PRI Av-Pt B IBEARENN SR TS, Bl
£ AR BHE Au-Pr B NE, FRIASRERA, RELD 500 m, Au-Pt P¥ R
A LT P RIRTR . B9 AR, MiTe NS LMN P, Av-Pt DY H+48
#, EBREXEETHALMIREN. PRILIENSRMETRESE, DHEIAHN
RPEDD BT R, Bk, UESTERERT YA M EER Y,

Fhb, BEU L X AFE O RS SR AR ET W SR, M, EAELS L
MEEWKHERO—#, UERNERRNA—FHND, RESSLOABRER, 8A
TEDSE, RUSTERET0EE, SUN7E o v 1 00 /R X 40 B 3 4% 4k B0 B 38
B, BATEDURNARD-ETY, TEH 100 mg/t £4, BRDE&-8 £ TR
R,

(7) BRARKALRK W-Sn B3R B L ERFEMFBRSEY, s, .
BN, I'HF. TEHABNBE, GFRARTIREESDT LR, X8 E R
mwsmanﬁﬁﬂwﬁﬁwﬁﬁﬁﬁﬁm,ﬁﬁﬁﬁﬁwzﬂWquiﬁ&ﬁﬁ
TWEES So B R AN, K., dnL—HFDET S, SREDEDTHERE 4
i, ERFAREE L TFHRRATRILE,

@) SRABDTEHHEMHRL BHEFREIIHHSUEDT, bl REHE-IEF
FILHF., REWHREN B TLEHERELATRE, M. BRHETFX—FRR, &
TFTEMARTHREETWERY, Fel, EVRBEERBAEEMR. GicREEHTE
KB (Mde. ¥, FE. BN, EREFREEDE W, BE. BN, aRE
FRAFE (LWF AHBREDHRSE GIF) PRERATSMAEREEET Y. EEE, X
EFAL. PR, W, Fll. CHAEHRESY (HRE) RRENERER. Hit, &R
REIND T TN LR REA.

(9) I¥ Fe-Ti-Zr-Si DV A KEDF EZFICEREY . kv Er. £X—E
FIPEHFe, Ti. Zr. SIHFHFATE. EEEERNBRERS%. WREELERKS,
—RBIT M ER, 5 -LRFRBEAE, FERNTHERBBEEHE, M T8
WA RSO A PR R . R S T D, T DRE R DY R T RYR,; K
LS HDT URYPH. WAHNRED EYREEM EERN., Bl M-Sk TEA%
W eEp-. ik, N7EF LR R B T R h i B | X — Py,

3. BEE Cu-U B

PER Cu-U R LRSFMERM U dE., U TRKEREMHR GH<4) FAEBEAHN
i (pH>8) PRALER, Hit. TRV EEEBER pHAT 4~8 2. Fst, &1
MIEERBTEAE., BESGER UO, (80, BEREER U0, (CO), Ay
R U0, (CON* MY R, B A e R BT Ui By, ok, f£p8 % 4~
SEIERNT. SBREAY. ERHFINFAHTEE U TE. BA, 2RNDEMyE0tE
BREF. FEROBRP, 8. =8, &F. 0ZE. RE=LABE="4SHE., K&k
FARBFGTHEFRDAESHTONAR, SEH=FER. £—, TAGHEIHBRERE

fi: 8=, E—HARMARBEEHMEEREARLE:; $=, £1~14M0EEaHERE
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I EWRAE VT

BB NDEE P ARD B SREDEE,

4 BR IS TR B -V RRT R

X—ZARTERAEES SR, B-RENMEY, S-RREELY, B=RRR
B BT |
D) MR SRR M RS ST, L. KL A RR,
RRKABRS FAHRM MR, AR FRMOAUREES, Bk
WA N BAMGAMAA AN, FRRTIEH, T H 55007 A FRH 85 2 Rt
BN, PNTHELHEESHhEN, FANTESEATREN, U RMEHIKAN
BEHRERMANS, SEEANFREN, IAERAASSERRE KRR, M
B A B2 AR L o PR RES 6 P AL TR - RS, PN G K- R
NI E-BHE-DEH, AR RN SR, SRR W TR BTN
.

(2) MMM B AP - B A, WRF RS- T, SRR —
#, R AR S I A B VLR B R T 5 7 BT FE T I 2 e S0V
LT, RS KEME RS &, SEEXRATERS, HHREEXEEAT
WE, AEBARTEE. THRSHE GRUE. HEH. AREN, HEHS . X8
X RWMALRT ZIWE YR, |

OWHEARRRARNES X~ YR LR ERFRT R RN,
R TREMMR&H, RRBRSZHERARERE, mELHeEH R ERH
- R T RN SR RS- FER. W, EEH-RNGRE RRTFRERE
WA X TG R E R R

5. WSS VLR FRELD B FUMSE

X HAERENARMEHFUENHRRY AR EER Y.

RRENFEE. CHELEF, FRARBE LY, RA. FIORRAR 8-40-8v,
M RARTREABTS.

HREFPFEIE. #ERRKTT LR U REY . BEF . K15, B15F,

6. Va4 SN SRR RIS R PR |

MBI XS A R L OB A M NIR SRR T R IR VLR R RAIL MR
PETHSEN. MBS, LR WS ML RN (BAR FBA. B
HERRSRESHH R BHMTEREP A,

X — R P LR R £ P R AP E A RS . S TR AEE
By

7. M- EAR S ET R AR

GR-CREEL, EHLEEHR- SR TR KERIEE, HERERANE
RESBREREPRS , TRBOEEROEALEN. BERRRT M EE R R
BB X,

3% — B LB R 5 B FU B E T A SRR A

8 WAHILE Fe-Mn 5" R FIM

WAL Fe-Mn 3 M5 £ 5 B ABRA PR, —RREWH KR, mE
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AR H—ARBEMWSEMMRBESRS . G5, WHEEEay . MLEY %,

X—RURT KRS R RO WA E R B AT EN R R .

9. MY B A

AR JLEREX I EAN, BREEESNSRERT .

BB AP RS TASERTER,. EESMEMEREX, BELRWEITHE
ik, FERVIMAEL.

B MO E S — R EE A Fe-Mn 23 MIMEFHH, SE-HHBEEREEE.

10. Wakhlgk. 248, REWERK

214, =T, AEHRBER Pb-Zn-Cu-Au-Ag-Sh-Hg EFM FESAE, ik
R A AR NS RGHA TP KR ENRAHRBER  XH R B H TRk
KAMRESIRNERRE KBMELAX.

R-BRAMTRH S —E0BMEHAeH%, B AEERASAARBREE R
BEAERERREE. [, X2HERGARBTRASHEE.

11. M KRl gk i JS & =%,

HegREWERERETEMES KRG EH RS ERT £9. HE, SRRFA L
e, SRERA. MUEHMMEEM, £#ERSE V-U-P-Th-Ba-Ag-Au-Ni-Co-Mn ) 2
BEHERT RV TEENERT, MNEFENSBLUERRR. TEHENTEMNE, £
B—TETMEENTERE, UERELL AL -BE -5, EEELETHE, 1§
AX, HRESHRBRECRKESHE, &4, HEREHY; BETFX—B2.

X—BRAMBET HREEERETERNE0EE, HE, WEA LM EET B
MIWEERAERG., SXE. AUE. BT KSSHALER.
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I oy

BhE KRR RAEE AL

F—T BREERTERRT R7| e RENL

—. ERS5ENT ERT RINZEIHEE

EI9PMRFE G F, RTEANRE. LB RPN HFERRL (H
5-1), RAMRSLMEM & BB R E# . BE-BW D R, BEAT R, KkiLF
THETH. A IRT THREART VS IRBEENRT RN HE, SERFR. #
MY ZPBERX s MU L, KPRt s RE SRV . EHERIK. BE- B8
B HH_MRT PR ZFARAESE, FE—mEs Mk @51, HeFE &
A AtbRAEF. RV ENERMNTHE, SXEEBHEEEA (RIbERS) ikl
EHREIE GERE-RWA ST RFTH) . URRAMNE B¥EIW EERTX), X
AR EIEE W E- RS,

EFERSE, EERAVRTEITFHAWRRL. & LM RERRH AR50 E
HAWBRT A, AU ERNE-SXFERANIRTEE, 44588 L 110 /410 K6
80%, M HAREAEMABEMNT ERT 5 (MRVRESTIE GO FERT EAD. £
B EBAEKAETH, dNEEFEHTHABY, Wikl s B Etgy 528
BAL-TIRMAESPBRIESHRF XN Fe, Au FERT ENRIE Y RIS TRS D RN R
YA H XKH Fe, Cu, Au, Pb, Zn F KR EF MERERH K Nb, Ta, W, Sn, Bi, Mo,
Pb, Zn, Ag. Sb., As. Hg RF RF. SHARERAGHT EBRT £, AL I
ead, BERSTFEAFALAFENEKBMREFEFHARAER ELHE. BRES, 19%0),
bR SET HRMERCEENRE- BV BN S RESUEH. LR MESH L%
BEENLL Fe. Av BE, RITPTRPERNPER LR - KR HEE RN Fe, Cu, Au, Pb,
Zn hE, MK HBREFREEEE RN REE, Nb, Ta, W. Sn. Mo, Bi, Pb. Zn.
Ag. Sb, As, Hg A, HMEEHNR, ATREH-ANEWRTH, 53 HR 1S
T #HEEE M Cu, Fe. Au, Pb., Zn KRBT ZFABREFTEEHE SR EE W, Sn. Mo,
Pb, Zn, Fe, Cu. Nb, Y B# &%, SRILPTHRMERRI XBHEMTN, XBR#FPE
RET R RPN 5 A7 7] BEH FRsa o Brag s i,

BAHMRFERTLEMHAT R, CHTFERBRVRABRURRESE (UMb ERY
¥) RV ERESIN, HFETEHAAL- AR ERYER, RSB TEAS X Cu. Ni.
Cr, Fe, Au, Co, Pt, Pb, Zn %, XA EEMAER EHERL S BPRESE LSS
P EERMSIW AL R REHEX.

EHBX TERFRERT B, HRIESEHNRETEESIRTE. ZARTHRER
h FRHEART BN, HARX SEEKPHERYBHHE, AMEXRT ZR. 7K &

63



11
10 4
+
] + + N
9 + \
8 -+ NN
1 +
+ k + +
++++ Q"-_ * # +
&7 A \++ . .
ke -+ \* * + [+
1:&6* + + \'i"i‘ * +
+ + + + + + +
ﬁs Al Y &fi- + +
++ _r++,-,. +++ a +J + + + +
+ -
i, R Bl "= WA + | + *
= + i \}:.1_4_ + 4
- i e B . * |+ ¥ +
3 g + + .
“++—_**‘++\+-ﬂ++++ .
PR LR g PR ++++,\\ th e b4 + ¥
4 |- 4] + +\++v—....—|+++ + + +
++**=—“"’+++++\+"“‘+""+*‘ M NN\ 1R
14 + -l ' LR Bl O TN E SR A 4 +
+ - ot H o+ .
e oL - + LN TR BRRN FANES R Sov R +
¥ = o * e ol - . - *l
P e DS o | ¥+ e ]+ 4 4 * ] 4 [+ #
1 3

4 5 6 T 8 9 10 11 12 13 14 15 16 17 18 19
i XS '

NIRRT TR KAT K

o1 FEEERTE ) BAESERVEKREEN I HGHENNE
1—RPEE - NEGRT R, 2—hNEG- R ARRT T 3B LR AR B +— RS AR
B s—pit b AT MER T #, s—KILPTERY#H, 7L REBRT#, s—LHETFRVE; o—#
PANMET W 10— HWRT K LI—HKWRBRE #: 12—-FRELVH, 3 B8R %, L—Xil
By, 5—REI-ERELRTH,; L6 HE-BERFEH, 17-RB-HIURG#, 15T, WK,

PRV 19— TR

) AMBFT TRASHEA LR, Kb, BILHEAE-BEEEH R Cr. Ni, Co, Pt R
FRIEAOLMERT £75, ERTHFROIRNRERAT KR 2R RBEE
BV RHET KR &7

BEWE, PEER TEED RAP RALE RS M B -8 RS LR KR RmH
AEV XK. ENEZENITRARSARART R GF) £RRKRMEHETRIE
IR FHHRT AEE B EHERRUZERY KL-TIRRF £, PLEAR
ANERUKIU-BAE Y ZAHE; BARUETFRREXMGMAAOL-FERT #27: HE
HHRRAPERTMEILHYRT RH,

= EREEHET KB RIILTHE WL

YRR EREERT KA BINHRLAER E5-2), AAHHEFERED
WREAERED, BAN=KAT wE, Hah Ry R, BEYRT EEmE ARG
M, TEMT KEF 2PHERTERE, REANRT RRREERER (H5-2). R
- TRANMBELSAEE -THERS, DRdSHHELR, SRR EE, EER
WY md, XEREFERELRY IRMETIFY, SWHEREEXER, ATV RERR

MRy ML AT, BT Lk ARY M ERE R Y SR B B, MERME XHHEER. &
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FERERTORTER. b RERGRTREN, WX ENRTERE,. R
PIEIE R W P R QIE T kA, RIMEXHTERAARAGKRZ Y A%
A7 (REE, 1990), B bEHAT BIER 6 TR Ea AT W& &k,

50+

K
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0r
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20 —
16.1

13
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h

S S

43 34

s IllE
H

AR PT ¢C V I Y
o4 G

H52 AXSERVERTREANATHAERETAE
AR—K Wy PT—RHE: C—MEBRE: V—EEWN: I—B%EM: Y—MLM, H-E3HHE,
Po—E MR T

SR RS B AN R RN I, R & Ry S TR
BTRMENTIR. hES, BERTRENFNEHHPET, cREAELRSE, &
WU EE KRB EL AN PE-RERL-FBIL-THBFIEE, BERALRS, B4
IR G- AR B TE SATE RV, (e S R AL M A AR B IS S . b e L R,
FHTRENGOR AP RERAEEDY, RASRETTRENRELET), HEFRAT
P IS I AU T B R A R T S S R A R R R A R R T
RegE. B, IR MRS HNL S E DR RRT A TS fF— 1 S5 B =R
TS, SRS, HAREMEREA FRADNY, TLIRSBRENS, RE
HAMS, HURTHEIEERERAREE, SREFTETEREYRNIR, &
HAT TRAHT RS, WERZELBYENTHIIEHEPRERY . BRE—KRP
B ¥E, BLEAETCRE Fe, Cu, Ni, Co, Pt fl Au, Ag. Pb, Zn, REE. Nb HHE R b,
BRAENHE B, MEREBASGEAS AR, IR ENRT AT R, £
T, R—BEMEERERGES, MEK, FT. SHASK ) WERYSEEH
EEBRRE BN, RBEZLT, HEWRLRENTEHADRT HE, MEV 8T
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%8 Fe. Cu. Ni, Co. Pb, Zn /MBI ZH Sn. WA, T Fe WTLHIRMEE: T¥4E
B AR IL- B DT AP T SR B A AL B TR B RO TS b, TOR G EER SR B Il
FHWMY LK Cu, Pb, Zn, W, Sn, Sh. As, Hg, Au, Ag, Nb, Ta, REE. BFE&H
EREEW A RAEY, IR T HMBRER B TERA, SR, XA R
RHTHNFBESE H#5. BAPAHFNEHELF TS +EI2E, NEEETES
PHEIETS, BETFRETHREESHBEE. FREBHET L, —IRECRD 445,
REESEH—SRITMRE.

=. SHERERTER G ST, SRyELeRa

EREWERT X G MATRBEN — M, HIR %8RS X AR,
BRXFRRNFEE, THREFFENS R EAERARERE X ERFK, HTFX4
FERRB R E, FTUUXEMEHTHRAER, SHAMBRAEESRT AL, RELE AR
BEEEMEETE 3 WT.

1 b G R H A I | F4

EREH N REEN G RIANK, BXAKEE, THE. WER. SIS
WS RMEESD SRF . AEFRT TR FHEREN,. DL5EEIOL-FRET
REXNERFRENET, MBIUBREF . RANMZE, RE5ENKUEE L)
WEE, WOELEES . THREAEESP, WEENST -85 TYENAFEE
EREH BB NG R, SEERSIREY, STRRTHRT ERFE, R |
ﬁﬁ%kﬁﬁﬂﬁigiﬁaEﬁﬁﬁﬁm%ﬂﬁﬁ%&ﬁﬁﬁmﬁﬁ,MMﬁﬁﬁmm!
REAT ST, HH T S Fe. Nb. REE BAKP K. §RM RN Fe. U, |
B KA IE, &1L Cu. Mo, Co. Au. Ag KEF B, BZM™ FRMk i 4 .
B Pb. Zn, Ag. AuF'IR, T S HHE, MEEEH X Cu, Niy Co, Pr. Pa TR, 8 |
Z» BF U Fe. Cu, Ni, Nb, REE, Pb. Zn, Au. Ag H#%fa, ZHSA LRESKEY
Bitk. MEBRMAF RUENERCHROFTEN A=Y S&AREBEXHENE
7, MITHERERR SR K., WARFHENSHIFET K, Ry 8—; EEihE
EHAEAEEAEMBEREETHE, - BEFER, BHESRA, BENEEN
K EWESER LRV R EME R REER Y, EERAEW. BOTUBMER.
MR ERARER, RTRARS. SEAVHMEERT T odmnadik, x_—
A PERHER M A REAMAY TS, BE AL G IE, WIS
B IEH RN EH TS E MBI RN G RO R, KR A, W R MK EEA,
B RS- BB, BEENELEREG 2 F R BRI T RA SR
. BEHREE XA Cr. Ni. Co, Fe D" R S5HEFEEXEFEE Cu. Mo, Pb, Zn, Au F", ?ﬁ?i
Ly RS R TR T A TR B A - - P B RO, ML N TS B R B
EREREERE T L, BHENEERY. K. #ETRATBRXL-BAEDRS
TAEMBREER, BELKE, LES, FELRGE, SPREEEEEDEENE
HEd B R B MRS Fe. Co B9 K (B, ¥EMKS), SIENBEAHRBRT
5 Cu. Mo, Pb, Zn. Au. Ag 91k, WTFRHE R EAIBAT I HEH & PR S BT,
BRI R T 6 IR A K 0 9, 4G dL4kEY Cu. Mo, Pb, Zn, Ag. A
#, WHRETF—HHET. RROAREREFONERT, HRITLI]]—HHEs

66



v el

%, FEEIEREHLGTERT SRELENE TR Sn, W Nb, YT, AR

T HEEEEr. “AO~—" Nb, Y "%,

ARELERGEAEBKRERT-TEE., NER-EEHERLMAR NN

i WS ERED BT RCRE, AR £ LR HTRAR LG —
TR AT RIRLAE, EFEFATR-THERTRR T W ERER AL, B L Fe.

e

Cu. Co., Ni. Nb, REE, Pb, Zn, Ag. Av ¥FE; MEE-BEINTEELERGHIL
WERENBREEAHTHENE L, 744 Cu, Mo, Co. Ni. Pb, Zn, f Cr. £RIA.
AH Sn, Wi BILBRTEEXE- LA EERERAR T HF AN LEMEE T ELiER G X
FEBE, R LT ERSHEHSHHFRE Cu. Mo, Pb, Zn, Au. Ag, HHEBEM Sn.
W, Nb, Y &4k,
2. e G R H R HEK

 HEERSPEER G R A KA, Ed Tk HhE B RELS, mER-
- EEAMMIERT IESRRAREREER AR AR I THHATALIERL TR
AT M () REMENRY (5 —W. RN SY TH A RET
B E-BEEE (UER XM SnfyCu. NiFbIE, ol #HH L-AREKT
THEAFEET), FRdRNEREXRERE XN S0, Cu ZERTL CTHLHHTE
W), RS FH T RRF#2Z L. ERERMS T RFE SEEAALEDF RN
. @5, MW RO LAY, WM @y S, FohRARPSRREE X
4] Fe. REE BBk (8L 3 K% fMEN ., BITHHAT . mMERYETEHEELS R

| BHREARARBNETER, £ AHENKPEFEMBET L. BERT BE
D ERTEERMESANPNETAZEHRAND, SESEREEENL-BAGH X

BEREANMERHARBEEKT T RREHEFERETXNRFENARTHFIL. £
TR M ST EEH PE Pb. Zn. ST RMAL, SAMEARX. HLURFHEF

R REFTSBE, AR THERCERIBEMBERREX G . H/ 28BN TE

- HEHMEEX, TEEREMN SRS RF RN W, Sn, Bi. Mo, Pb, Zn, Cu, Ag. Au,

Sh. Hg. Nb., Ta, REE. U# 4, EHBEEFH. TRUEFHNEZFL. BF. @87 7™
Zih, HETFFMEEH (K) AERARAY AT EKET £, . FLEhHE

- ERESMUERE AT XM W, Sn, Pb, Zn, Sb, AuHF K MTHAREEREY . H

WEEET . RO EET %), ERERM LA Pb. Zn. Ag ¥ % EHREUZER-

. XK ARES R SREERE R XN BFARBA-THHUEER. Ae. Sb, He T K
. MPEH, MBELART T HSRAENPMETHFRAS T EHTERENEHEK,

HHEZ SR BT, ). M., ®. B, BaXEH —-HARKHERY K Pb, Zn, Au, Sb,
As, Hg. U, ®H7. ERG4HE.

W, HTHEMEERANMR S S ZERLHRT HERSARRT TRXOREL
IFHBRHA, Rt Fe, Cu. Ni, Co 4. BESMER, P. Hd L Fe, Cu,
REE.Sn BF, B FEEITELBRX, MER-BEHERSEHR . LX) HHEPIL Sn,

W.Pb, Zn dE, TIEMTEHI NS MLIEE. sk E, FIMWLBISESL W, Sn, Pb,

Zn, Sb, Hg, As, Ag, Au, U BF A1, EFFRAMHE-SREHNEMNT. BRTAH
FEP LA &, MBEHNERTIEE, g LEAZES: W, Sn, Pb. Zn. Sb, Ag. As. Hg-
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Pb. Zn. Sb, Ag., As. Hg-Sh., As, Au, Ag. U,

3. £, WRL., BOLE%W

XE—EEEMAMEY ., BEEIWESY, B - BLLRERIRBENKHES.
MW, X, M. BELNBREAESESRRTEREHEENEEEN, EHEEWA
Jef—HEHE, ATHRBEMAS, XEMBMERERT MERT®A, HAEQ
HARREMNAEHFOIREESEEAL-TRERT XN BET- BB TR, #2FE
MBS PR AL EGEER, MEENERED . ST gL s 58
- B EES A XM Cu, Ni, Co. Pb, Pa FRETH (HTE. EELFK). ENZHLY
IEMRILZzBEREELRT & = fCHEE PBESHEERMALES, SHE
KRBT B Pb, Zn, Ag 5 (W)I|IWHF K B Fe, Cu, Au. He B (ZHETHE
BHeT . WIEEEF . ADFRTH), BEETHEMNXER- LB Fe, P, Pb, Zn
. URTPEERETOIMGTH W, RHENRTE. @K, FEL—%EF, &S,
W. Pb, Zn, Sb, Hg. Au. Ag . FDHRRAF BN IEHEASAERNETLRE
WAEN, F5RERAEFTFXNERTTERAT,. SPRELERERERH XM Cu,
Pb, Zn, Au, Ag Wik, X RBUWEAFHHBEAETEIBATHNF e, mE
BRI SERERFT RN EREEHEYT#H  EX PN SRR E A XN LEPb. Zn,
Au R RETBXHGEY .0

SERSFENMUERTNZaSFERT TRELANER. BEE. PX. &
LWEFSHERL WP WEFRLEAREEIR, AEYVRTFHFTENEEYRTHEY
EEA, THERDRBHAF AR - ERFEPHRE; RFNTEAEEEHLHNAE
M % Cu, Ni, Co, Pb, Pa, Pt—+Fe, Cu, Zn, Au, Ag, Hg—~Sn, W, Pb, Zn, Sh, Hg,
FEDRBEMP LA Cr, Fe=Cu, Pb, Zn, Au, Ag LR,

4. FE-BIS RS

FBE- BRI EHOW R — O H PO U0 W B W, L TR, InE A,
MES, WUPHARY ES. XERSEEMEMBERYEN T BRESEEBN X, Y
BRAHEMNST LU REANTFIESRH =R @) PedRBRE SEL- SRS L
f Cu. Ni, Co%# s, TERSGEUNE-AMERBEEBFZH LM Au, Ag, Pb, Zn R}
FEA, MEEAAREOERESAE A, Ag T, FRT NS SEERSELNE
KB Ni, Cu, Co, Pr, Pa, Au HHENF K, BHX—HIE RN RE&K LSRG
¥, MEERTHIERSBEL ST XMHANIGHERESET, SEEAR- RS X
WE B XM BRFELY Cu. Pb, Zn, Au#F, MHENEE . FEYERLE
89, WERF WHEFEHRE—H#HM Cu, Zn, Co, Au, Ag. W, Be FFHIBLR UMK
SHBRIL A XA Nb, REE, U, S, P# (HEEFE . MLAFHEZTHE. RS
BRI X WY WIRE R ELHMZ P Pb. Zn. Mo, Cu ¥ FH R HBMA Au, Ag, Hg,
Sb (W) FHEH.

WH AT ERW . BENER RS, EZR ARSI RAO Y. 5
BRHFRTARE 8. WP TRAFTHEM Au, Ag, Fe, Ni, Cu—~nBE&K. Hail

0 LFANRIMEERVERVRE.
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4 Cu. Pb, Zn. Cr—#\L¥i8g Pb. Zn. Au, Ag. Sb, Hg B {LILM,

U RNAZRERFRE GF) REVHN. FRAHFERS, ROAM—EIL
Aamd, XMHEEhENHBERNAE —SHTER L. FHRTFRNSEMKENEN
WY EHAXTH.

(1) ShERL e, —%RENaH, WPk FEREs, BRXLHEFRR
L BA R B B DA Aoy T i v S T o o 1 R AR R R W A S, . &
LA ME- R R TEREZ E, IHELHRRE, 5 —ARESHREDINER
# Gl N, WARE- R EEHN LRGN, RV RSN ESSFNEREBmE
%, MERAEED, EERMESS, THIHLAT (LR F A b 2 0 T 5L R
2k, EEMBREEALEHE, BRE CSHNERA.

(2) BAEERLIBRIRFYERLHED AEXOTRTRE G TS, K
AEHAEDREN, MELEIEMRE, RVDENASRRERNEERA N
LB Ed.

Fe. Cu. Au (K% 8) —Fe, Cu, Ni, Co, Pt, Nb, REE. Pb. Zn. Au., Ag
(Sn) (GTHH)» +~Cu, Pb. Zn, Fe. Cr. &Wla (NEKRH) -~Cu. Mo, Ni, Co. Pt, Pb,
Zn. Ag. Au GEVE-BI%RI —~Sn. W. Mo, Bi, Pb, Zn, Sb, Ag. Au. As. Hg., U,
Nb. Ta. REE, Cr, Fe (MIU-EOirBI.

SHMPTLERELEMESE, 8. 8. 8. &. B, W, RESPILESNE, SEE. &
AEBREXMEART ABUETEE . BEAL AR E R, Nb, REE 7T & XML A
EAER. Ry TEASHEFTBES. S ERPTREE—, FTERSRYE:. #
X AN-TREIEFLNET SHEY . BREAL. T ERET N, SHEREFEXRH
FHEY . G E A XA Fe. Nb, REE¥ REEBEREL. #EEMBP0E. . %, &
FERBR—TEEMNMNAKSA. MERMRTFEEEEEHRALE. AN SPHERA
B, MERESH R Cu, Pb, Zn, Cr, Fe ¥ H¥ef, MU AEEHRERERSHE
AW WE Fe. Cr, Ni. Co, Cu, Pb, Zn4b, HMo. W, Sn F LR, PXHFLEE
ESTLSH S8BT ERE: A B WY, A Fe. Pb, Zn, Ag, Cu, Au 7=, LM
WY TERL, H Sn. W, Mo, Bi. Sb, Ag. Au. As, Hg %6, EoNBRFT
BTG, BRBRHE Cr, Fe, Cu, Pb, Zn, Au, U ¥k,

BRP PR ARLY TERNTRES S RN AREHSHREX, HR5BH
BRI X B EEA P TTE Cr. Fe. Ni, Co. Ca SFHRMMY, WX
ZXREH. SRYBARBE TEEREA TR TTE W, Sn, Mo, Bi, Sb, Hg %
BREY .

RERFYREEHRRENSE PP REERRIBEDNRT 2. H
EHLUPEIEENER, CRA-TAARRESAMRT TE, RAWMASERE, W
FMEFEBERETRBREFONERT AR, AR oli®, F
TR ERAE R FZBROEY, MERMTSERS, AMURII T =, B
RER RS HRT T HRNZREN-TESEFW, FRATHRANR LayaRE. b+

R, RBT AR BE S RETRRREEAFELBRLES, EAARN— TR
TEOBESHEERETEETE LHARY %,
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. FER—EESY EE S b T I 2 WS T

BEHEERGRETSHBEE, —RE TN EIESE RS RS, mFY
FEWEH. RIREF. RILP TREETS, S—-A%BTFREZELYF (X), Mk
B, BEALERSE. FRANRTFERERBELCAREFEE, RETE%RTNTF.

(1) FU/REMEY ARESNTIELSTANIREDEH, FHAEEHNEES
BAMERANZHE, BEHFEERRR, ~NIERENE, ZV4#0EE2AAN B
s T ERFAE TR HY, B S5EHEE-PRE K- BASELERICRT
LHET (ST X)), BETEK. &5 KARESRAT FTSNEaTEK. BREL
RETE), HRESHEHERATEG AT, BESSBRAEMS L ERELNERS
WHA. £8. o887 K OJEEETF) . TRHERE SIS IRNEN NS 5SS
EHXM Cu. NiF (BRERTE) BR.

(2) KIIPFTHAEY IRITPWEBESHETFEREGZAARET SRR BBG
N, ERFLEEABEMUBMEEBNONEZS, 2EBREHR, §RGD
BE-FREXI-RABENSET, EHEFNFEBCAETRORT AEHHE. ERKE
KIFHRESPEE X D-BAETRXRERHRBERX S Fe, Cu. Au FFAL. BH-%
. FIL-BESHX A Fe, Cu, Au, P, S, BER. HAGASPTKAS, EE5hRE
KU-BABRRIERAFMN-T8 . M-I KR Pb. Zn, Ag "5, BEH S5%SEMEH
BHXHELE. BDMER Sn, WHFE () B4R ZE-BLEBEBVEBRERS
EHERBABERENTL-HE ., #EMEKIER Cu. Au, STHEKHAS,

(3) WICHEH XB—IENERYE. ERGME, % ILIHZ S EN G-
¥-Ry- G, FRARNFELERE2URANENFREA, SHEXERATA, a5H
MAERN. BEMBEREEREER W, Sn. Mo, Bi. REEFKA4, HERBL T
R EHE. EAEEMERPEEER W, Sn, Mo, Bi, Pb, Zn, Nb, Ta. REE §"
KA ERTEILR M XA ETXKIK A Sn. Pb. Zn, Sb, Ag. As. Hg. W 5"
A4,

(4) KB XXEH B—EdER S b 8 R 7 2 M almayih N
AL AL AR 1] o B Y- P RRE K ILIE SHAF . IR R PR BA BT, X ILESIR =P K ILiE D
MBS, FHHLL Cu. Mo, Pb. Zn, Au, Ag RIS /B M 0T BRM S, 75K AR
BA—EABEBEETSRER KIS BREREEH XN W, Sn, Be, Nb, Ta T FREHS*
4. ‘

M ERNALL—MEERT ESHEE I E R AR T . OARR ¥R 6 H & #
FTHAWHERRAFRY, MRAENEEREETHRNANEE, THEESIAHEEEEER
(Bl ) R, I=AH RRBELL, EERRMRECEMESRRGHE-SXIEDH
HHE: RILPTHEEERTHRRE, NHRER, Ch0l, FhBRNesS; HEHE
WRBMREEZRIGHHT, AEEBALEFRELTH _FZMENRA, BEENRE
N, HUREREAMEILP T, FHBHEHERN, AENESOCLEERT. OfHE
HWHRTHRAEBERUNED, IRERRAUATEAZRERRET IEE, BRFH
RO IR AA RO R X AR, R s = EH R L W, Sn. Pb,

In, RESFTFRASHEE, MEENNREHNEFUAHERET W. SnWED . =0
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T hER,

. REFEIRRT I

AREEERTH (B) FERAT ZAMNTR, RIMMADVEREEEHNHBRTLER
BT, MELENMATREESEELARET R, ARRAFEREEX, XHFEr
A (EEE, 1987) MHPHZARTEARLSHR, P EHRT R, AR
BAAREERT I, STHARSRERE L, FRFATHT KR ZHFORIRIS UL
HAE, FEEHAT N, EXHCARESUE. ZRMART BRI DERE
HHBE, TR ONERARTE. KA RE TR EMARNSCERBRNAEEER,
ELERENERARSHEE, AENFHSHTERS R, HIEHR, Wl
—ZAEEMATE GO, PEHRESNEEHRMFANIERCRERS, FARHELER
CHEANERCHBROFE. B, WERLAVRYHRE - BETRILYR, 224
iR E—RA, BRSHLANARART IR, BEaEERsE, BREEETF 1 A
. RRERTEMEERERETRY X GF), B EEN RN —340 05 RE
BRyVAEENRW, IEMRBREERNAEEREENHEE, MEMIAS AT AOHRE
T EER . QFE-RE-B OB . X a0 R R L& Wk 5 W SR, 2
Bl-HH—# EH—EF R, RHHAFREAMEES. SR OMEN, i

WERRSERC I —HRHABRERME, EATGURART TR, ERETENRNRN
H—KBY RN Y EAEY,

A, KB Rt E¥E

PR THMANZER, BFRLBHREE,. BAZBHAEARRAT IERRS
BUEHSBEXNARBRT FEHTL, HEEXSESSEOEMSRSHRABEEREN
A2, BRAPREATRENS . MXEEE-BRTE G —4/D8WNE-R
FIEEES TR PIENT, WM /REREE. RIUWER. KILPTHHEFS, X
HWHESRFHRERSBEEEEDHSHRY, FHEEMANEREERENIESISEY, W
RHARERIRNEEPRELUN, KEHFHEAHRBENERBERENY, BHEXAH
ERNKRE. RRERES GRE R AIFEE. B, fRRmeY R LA RERL:E. W
HASREDNER, XEHIRE, XHBRYE. BB THEEEEN S (EMMELRE
BMZW), i REGENST, BREERFENREEN, HERENSRY GERRELEY
H. BRIAE D),

10 ERTEREEWETRAAR A EZIENITEERORENB¥EHER.
1989 FE AL RW A TN 28 BERMBE RS LBRE S AR IE T ERH S A
H B/ YERE (S. Ishihara and S. Sawkins, 1989), BEEH L 2R TP R R
BFR, FHETEF. “LA” BEEERY KAENRHT PHE= M ETREEBERT B E
BREY AN, AAFRHRETERZEESTIE T XEmeE®E (REF. FRE, 1991,
RV FEHERSBRETHF.

AT, RYER. SXESIMEREANBERS KW ESITNE. BER
I, HEEEAUELFIERY ENERAGE, @7 KExSTEENEXAHER RF
L. A, PERRTENE—PMHANNSEHEREPHT ENB R4S, THRERE
fERiRBI R AR E. MBS mAEE. \ R PET R £ a9t <R
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o, FHETRRT ZRANEPRT RANN A, HHRBREHESERHUTEE.

) BREEFETKEFT RAMTE, EEREAFERT REEAR IR R
AER; TSR BT ZRAMBRHEOREERE S, FREATRUETE. LS
ALr E; BA-RE-R K RTBAT R BT, KM hE. 8RR R BRI,
B AR BT A i o7 1)

(2) BXRSEMT KRS £, EFERBAKRGEHE. HETHHUE. JEN
EE LR FAET B, ST ERER, RRT R £ 5K &R k5 —
;'H-in

(3) FHBERAHEYEAT K, T ERT RPN 8K LERTEHNRA, SEAKFEER
RGP IER R L AR, TR AARRRNE, &R RREEK SR, BR W, Sn 3E
B R #3).

O AT RET F£Fe, ZRASHTER, T4HcHEEsiem. Esrm. #
FERF TRAGHEAKE. OKEHRBEEGENE, BaME; Ol FhkiE
FBSGAL whERE. FELRW: OFERWERBETRTE. BN (BLIY
T WEHRNE, BRA_ESMEW: OFENR-BHERHERE LR, Et. K
PSS (EATET SHEFT b3, bARMRHBEEDRE, fIFERSH
HREMEY SHFE, 5=k E SRE SR R = BRI S nH RS,
TG Aoy 4 3 5 I8 I AR AE R Fe-Cu-Au B IRELT £31.

. HEIRAT AR

ERSLRRAUR AR T NENEM L, W AXBNERT ERRE S ARREL.

(1) SERAERT L. BNRXERTEEME G, AMEF LR, AT #
£, REF X, AREBHMHNT RRR, b &b, £E- XK, EXHBX .
=X SE,

(@) B GhEZtMFCBARAHALTHERGZE. FRBR 5HERE
RMEEXOHHE. BL. F&. USRI W AT, SRS L A Wi 5 LA — 2 i i
HIE A AR &3 B T RERY .

Q) REFHEATEEEFRERRS—HFR—TRTAMRNBE, WFREREN
HWE.

(4) HFRGEDHTHBEFLTEZEIRSn. W, Cu, Pb. Zn. Au, Ag. ®H Nb. Ta,
Wi, EETRE.

FoW OARTERT RF e Z RN

TR R R a0 B BUE e LB MG KT R T MR b#se, Sadmgan
AT R B BA B T INRE MR RAIEE.

—. MREYT RIS HER

WRT KT R AT RAL- MBS BT (S-D MR R P E R Ty &, 4
MCEREERSERR KT, MARNRAF WA LEEL, fin. XER/LREHEL

VEY. BTRAEKLT RPIURERENAGATHRY,; FOLASLT S, HR,
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SEFREEFNERENGHVOEN B, MEXREXRATRTFEFEEX. M
S, VIRE RRP BRI RHYUR- 9 &R RNIF-2 (S-2), BAAFIFEAHETEY, 4
g, AFTERBXEEREN, W, &. #%, OERFEHATHA. EXEEF%, 2
FERFTRTEXEENHSEREN,, SHEFLAEEY, M. &. 8-8. 8. &
B RF; WEMEENUMNAREDT . BT AR RETIRMAERBELE S A% R R
. DTHREALBARN-3+4 (5-3+4), -5 (8-5). {-6 (5-6) fE— KA, X
FEREBEFRTHVE, TEFETRAFSERENHER ERS-D,

ES1 ARVERVREAIHER

B X B R ¥TERTE A
F (N-Q) 8341 S-3+4 55 53+4 5-3+4 5344
S-3+4 5-5 S-3-+4 83+4 §3+4 (D)
E (J. K, E) 53+4
55 5-5 S-5 55 ()
D(C-P-T) 5-5 5-5 5-3+4
85 S-5 5-6 86 (1
5-6 56 57 87 (D
57 5-7
S-6 5-6
C (5-D)
57
B (g-O S-3-+4
¢ 5-7 5-6 56
8%
A (P 56 S3+4
8-7 5-6
4 724 1-1 1-2 1-1 1-2 1-1 N-2 N

(1) 1-1 K FRWEEMRENEEENMNTEBE R R7 35 &S ot
REA PT), iIH-¥EEEXRMENRKNEEED-EFHIRE. BEXRNHAEE.F
B, HREBRRBIEMN.

) 128 ZEHNMRBRFT Z7PLD, EFEBFMNE- ST ERNRSEY, WH
UEBRPRAIEE, FREPHNRREERIEKLIANBEER.

(D 1-1R RENEFBEAIEREASFRKAY Z2054 HfiitHRERGFESH
JERSEAR, B S-6 UL A-D M4BT RS FEEME; D&
#S-5 M E B fh S-3-+4 MR AR,

() 1-2 K ERXRHNMEENRDERH S-6 f F B S-5, HAMRIER/DEB.

(5 -1 FRERNBHIEEHIRTFERY ZFED.E BRI S-3+4 M E BMS-5,
XHBEREANR- B RN ELEBSAFRAEESREXNAMR-RASUR AERHOR
BiFET, TR HREXY.

) I2R XRHNBER/NFRVERT ZANEDBRSABE; ERPHSSMF
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B S3H1 ML E—THH,

(0D VX K REHTRRERME, BT EMEF BRMS-3+4 MBATWRA,
JLFHEAHRARTERTRAAZHL, EEBESX S 1 -2 K50 FE R 80855 0
HHEdy, £ D. EWIMAATIRA S-34+4, S5, S6 M S-7 RAMARTERTENES
HiESY ., '

=, ARV KR RIUSERIG M= '

TERECHHFUEEENESS ARG THBENTSBHERE THRRFERT &R
AR, A TETHERER, &R EH A-BC-D-E-F #i9h T LAEE. 1§
GIRP BT RN A AR E IR, B T-1. RFGHAZERINRT ER; T-2 FEMA
RAAMBBRTFZR; T-3: ABNR-DTEF; T-4: RBETERNTER, T-5. K%M
BREFTH£7. FRULUEE -ETHAOMRLRR, . £—, 25T $=, k£
RTFRERX: B=, WLERAERX: H0O, FHLEREER. B, BB E YRS
B R4 AR, NARAREREAEMBSF LN TOER -5, AHT
MaH=fEm, H—RBitFiEesge: Ao R_RaEmibGakA,; X=S_IFHE TR
IR (H 5-3).

MT-1R A —-SAPEETHFEEHRENESS NIRRT ERT NG5,
EHRRARRT o8- 8-8- S 5R 5N KL, JLELRES b angHnea
PRV RPMEIEEBE RN, AASTERFS ZANNE L, EEHEREY,
Hi | T TR s,

(2) T-2R R—EBRRTERARRL-KBERAEREEENT R, BN, HAT
ERTREEFGHRLBR, BREONEIES BT RESREY MK RERTCE
AR ERTRAMRTEHN, Sl ERRAFEEEY. ZRASHRTHTH
PERELFRKEINIRRKEDEELEAN AP BERAE L&KL R ERERY . K
AR, THEERRB M RBN, TEtdedr, EHEBTHEaax—
HEFRY ERT RS RN TTaE4E.

(T3 X—FHBRIBDP ER, LR X THEMEHR, 20D e RURFT
RVWIALHEE. ETEMTRBEHNESRE T AMARANK. ASSEHEREENER,
PmEPERUEL T AFEBEL, MERTEREFRBEMME, WINPT ERG
BIRRE THE; EFREHEUAR, AT FENEEERAESH OB £57)
Z, BARERERAKBRELEDT R, FENNAEAAT IHRBHTE, T
—MMEBEMAIGE.

(DT-4X RX—BEARBRT LFRVREMRAER, TERE A BHRBRMD,
Ef{LBRREAEERRHELEERT £, ECERLIX—ER. BRONE, BT
ABRATZEUEIFE . BRULFNENS, HASBERE NI A RET B0H. &t
WRASFERNUETFDBERIELY, XEWHFEMMAEEYR, i E. F BT
FA A ME AL,

() T-5 & FA—LEHARFBFRERYE, TEEENEXHPAFERTEZ5, W
AR ETREPRE. TEED BN E By EERP LR, MAULFREH, BF

FERMBERUETHMEER, AR LA RPHME D, EFH I BAE RS, X
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B 5-3 DB R RFIAE B H RS
T: ##
T1—HEMEERENET 2R T-2— AL KBRS ER T-3—E-BéF A8 EN T+ TRER
BFED, T-5— HRSERVER
AP —REFR: B (C-0) —NR-ANLE, C (5D —FH-BE&ER, D (CPT) —GR-—
- =878 E (JKE): P AE-E¥=&LB, F (NQ). Kfl=0C BNa
N-S—EJLH-#iF s N—hEHLH S—HEMY
WikFRAT BRI BNEFERENERS

ERABRPOAEHEERTRED NAEEES R, MTHPHERK-—REFH, X7 E
EE, B TZREARRENFES: SURMMPTZERIN, ETFTABMCERTH
BRES, BRUSHEHRFANE —EKA, HENRAF T HASTRETHRES . &
BEPHBESRAIBALE, IHFEORBREREARATROIE.
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2 R &

WA “FETERTRENRLERERT RN PO B, EESA—F
BE N, —FHE (HVE#H) HRVBETROAE - EAEERRT REHZRE,
ERERTEAERESBHE, #—SMA T KA ZIESE— EHEHBERTH
—EMEREENRBEN S —SREAHTXY. ERERB EAREYN . TERRHEE
MNEHHET#, SAUFTFAGHRIATES. I—BSREREETH. EAEH
TFREXBEERT AP ERN, SHTFRMBRRLTE, SREXEAPFEEAETH 2=
o AHb, ENERRE S XA DRERRES, TUBEREUTEKRT EZR, UE
B AIME R NN —HT REORFZ LT R ARE &, BRHAMNT “FER
T ERIAER” i BIRERR” HRSH, NTIRETHERT BRI STEFER,

R T IR RS 65 3T - G W T i S TR — M R 1 S B B T
k., EHESMFEIERFE () ETHFREMBFETRATT W, BRH 1O EE
B K i) fEMEEREE, HUAPETERT RIRETFRKSHETRAT
R EMBIEEAKE.

EHESEFREOTERT RF LR CTIMERTEVNETXLTER) GRRBIE,
PRSI 2%, 1979, 1983) &+, #H—HELERKRTHE 19 M RF XXM L, BE8EM
TR EBERRFZNAGEH B, BEHELE 19 PRI EFF4m050 8 66 15
ERTAEF, AT ERRAFERR, FHEE 100 M5 EBAH 170 MFH R &; ¥
AT BT RRAS RS 6 M TURG KR R 25, 25 T8 178 A5 KR
7, WAXAFETREFERTZFNHE, BLARTIVERFT EPERARRT K
) FamtEE, DRESARRT FERAE — S KEE.

fERFEXN 19 MR EHAT HREERY ZFGTL ST RN ER L, AR5 =R
M. THLABEMRT RPN, EAWAET AT ERRS £RI8et. S8

F—, BUEVEKRVZAEZEI AR - BREEHREG M. HEKEE AR
NHEEEEINATEN ., AAFRFENESRERT RS, EaE wRibEsR
RERFR G RFEHRRESRASMERT £7; ESEAHEE L, EHEFERIHBLL
PHEERXL-IRASHERRL-RAETXTERTE2ARE, FEFGILIHS R
BREAXTERL-UIRERT ZRRT, PEHOEEURRFERASARHLEORG R
P, wetEAAERE L, REECHE. BANARKUAER=KR ZRRHE, 3+ R
8 I B R SR G U P A R A MR . L BT B B9 LD B 3 B DL e e A R I v
TSI RE Z25 £ T HEAERTH (PE-REW., THEEFFAETG X
FHH) L. '

B, RUPHEREG RS THEEAG PV RYRT FARKE D A EBEREER

HEHEBAE; ZLREWARIANERYT HFHRT ZAEA SRAER M EETH
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GBS, R EVART S RASHEH AL EHEH Fe. Cu. Au—~JTE B Fe. Cu. Ni,
Co. Pt, Nb, REE, Pb, Zn. Ag (Sn) —~#1HEKHAH Cu. Pb, Zn, Fe. Cr, WA
T-H #3849 Cu, Mo. Ni. Co. Pt, Pb. Zn. Ap. Au. (8n) —¥i-BBH L) So.
W. Mo, Pb. Zn. Sb, Ag. Au. As, Hg. U, Nb, Ta, REE, Cr, Fe By{R{LBEH . &
AR EETE Y ENHNRRASRAS, BMURT RE TR ENHXE R
SRTEMAL, A, TRAFENRT TEIBHAT FHA, URAY TRNHETR
YEFRIE .

£, BEBMAE, KITETHE., HSBRAREDEDSRT#F YR ZARERT
HPHBEERARTAES FARAERYRAT £RAS, Fn,. WEAFTENIRESE,. B
EEELIZEEEEXAORT £, A X HABEARR. RF&RA T RTLER.

W, ERECHAS AR R SRR b, 12 HArER SRR IR-B AT F W
B, d2E G RYVRANMENTHENE., IERLRRRTREPEEEER
RAFEWRT EAHRT IS, CELERRY 4042 IASZ-LHBEIRARET
XES-RELWRT ERTE, WIRPRT ELRS#ARRTERYE. CERERF
BEY “RWBE” YEERTAER, BESARTEFBFEEERS (CWGM) BT B
FHE (SCMM) KAFBRERLRD 44 (WAPMZ) HIAWEEAE (RRH,
1990), RRERV B GEREPEAEHEILAEA T ERR (R@ERAEF) BFrefd XEFE
(Intracontiental) H#F , THEARLHBE T RE AEERRFL NS, EFETCEM
R —A PSR A B,

FH, FERATRYV RN SHEERORERXR, BT KRR RAMNTERE
FEALI — OB a I FRIRIT, BT KR BRI BA RS ESRY R E R
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ABSTRACT

This book have been completed from the research achievements of the “Minerogenetic
Series of China and Its Theory in Application on Metallogenic Prognosis”(015-1) which is
a topic of the project “Comprehensive Research on the Metallogenic Prognosis System of
Solid Minerals in China” (¢15). The contents of this book includes two parts;(Dregional
metallagenic tectonic settings and deposional environmmets of China and @association of
magmato-metamorpho-minerogenetic series and association of sedimento-minerogenetic se-
ries. The purpose of the topic is to reveal regional minerogenic regularities of ore deposits,
developing metallogenic theory and improving effectiveness for mineral exploration.

Firstly, the authors reviewed the present studied situation of metallogenic zones of
China and its zoning evidenes in this book ; discussed the metallogenic tectonic settings on
the basis of present researching state of the minerogenetic series, divided tentatively into
19 metallogenic zones in China ; and further prcposed the depositional envirenments for
metaliogenic zones based on the controlling faeters of stratigraphy, petrology and struc-
ture, which will be a geological foundation for establishing the minerogenetic series in each
metallogenic zone.

Secondly, the authors researched the association of magmato-minerogenetic series and
metamorpho-minerogenetic series of China in 2 systematic way, divided into 66 mineroge-
netic series, 41 minerogenetic subseries and 1:?0 models of a class of ore deposits which
were concluded from more than 400 typical ore deposits in above-mentioned 19 metallo-
genic zones, and summarised the spatio-temporal distribution laws of each minerogenetic
series.

Association of sedimento-minerogenetic series was mentioned by individual chapter.
In this chapter, the key research on regional association and metallogenic characteristies of
sedimento-minerogenetic series (solid minerals) ,the comprehensive prognosis on distribu-
tion features of sedimento-minerogenetic series, the lithological association and mineroge-
netic models were summarised. Additionally, the authors compiled initially the draft map
of sedimento-minerogenetic series of China, divided into § types of sedimento-mineroge-
netic series, 25 sub-types and 178 minerogenetic series.

Eventually, basis on the summary of the metallogenic tectonic settings of metallogenic
provinces and analysis of the spatio-temporal distribution laws of the minerogenetic series
in metallogenic zones, the authors have probed into the spatio-temporal evolution of

minerogenetic series in China and present a main diagnosis of minerogenetic prospect for
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short and urgent-need minerals in some important metallogenic zones of China, which haul
laid a scientific foundation for developing the mineral exploration and assessment on the

theoritical and applied aspects,
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