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HX; AN 74.32%~76%, £5 W, Mo H%, BHRED 5 K,0+Na,0 % 4. 90%
~6.99%, K,0/Na,O } 0. 20~0. 62, L& & K,0+Na,O 4 3. 0% ~5. 5% 8}, K,0/Na,O
<0.5, 5ZEBEX; % K,04+Na,0%¥5.5%~7.0%, K,0/Na,0>0.5 kf, &5 Mo H %,
EH X, K,O04Na,O % 7.8%~8.5%, K,0/Na,0 5 1.00~1.30, 5XERBHEL. @
HX Fe,0;+FeO &85, HHATELERRT; SBEENT Mo 57k, & #hX Fe,0,+
FeO —fx A 2%~7%, WFe Z&BAR; 3XUUT, 3 Mo (W) 2&RHEH,

ARFTHHTEEDTHEEEREAERN AT RPN IR A KL &H, L2
EEHHAEENHENT, DREATKHATSERWMNTHEZILANSZE dus
44°10") AR A, LR MEEEY., L EWFERE — £ 7 2838 91 40 16 m X 81
MRAR, AL LHEPERESRS EHEREM, NTTER-ES5SF8. 8T8
WA FRA Pb, Zn, Mo, W, Cu, Fe. SE&RBVE:; HUINFTER-ESXKILERTF
XEWEAE, RVEREEZ XNZHNEEE GRILE) AEH, ERE5EEMK
(AR My Fa8RARHN Mo, Cu, ZERYTIK,

ARSI TR EN, RUSRP LR (RFE=ZFEMHER).

=, Sliait®s. B, %, SR, WETH

ARD A TEIE M AN EM N EG-NE-H BRES R A LR &8 A &
Bz, FEPFERETRKEREE NS BER LG 70 A&,

REBH=THAEETHASHERYFHN EEHELE T

1. A B — MR R AR B R, EE XA 94K — & BT

KETEENE, dodriiRe, PHROENREERE (RIS AWERGEILERE . X
8



HHENBLNERENBRTERRNARNER- G RIERARHNEAYE—RH
BE B EE LR EMBEMRZ — (36.5~37.2 Ga, X¥—, 1990, ZHEFEH
BUEBREESSAE. THATEE AR Cu, Zo ¥ (AFEL) MEREWH Av
B GERW) BX. “LEH” BE, MEXBREEH O - EER MR AR,
SHEEEMERET XM Au, Ag, Fe. Cr, Ni, Co, Pt =R%], BERSXK-REH
¥*H Ag. Pb, Zn, Cu, W. Mo ¥ = &EH. T ARS, TEACFHXATIERR
& ClNEERGTEES-SAFHERE, EPRUBESESREAMNER RITANRELR R
EIRR SR, H AT HFER S (2050 Ma) MIEEBREENEA . ZRE ZMEHIHK,
2. THAREHETHREILHE, HEEERBE P, Zn, Fe. #Hi. BFe, f. &
P AW E SRS, UEZHHE S R0 R AR Ac T RIE S IL M B ERE
AERFTH CuNFTE, 7. FAFREBHEREATREIEREBEREANI LY
(embayment), FEFRITHEG. RIL-BEREIHEMZ RS, BLHBEERRE
HIEEFH ECEAERN, SEHSIKOAED Y. SOE. BEREEAR LS, K
kLI A MR A K-Ar B % 1632 Ma, K EBEBTEASHEMRIIE Pb, Zn, S K
(HHRA); RIN-BRAETHEIBRAETTREREN, HHEZFARAGEHSE. SA48FE
A BRIUAMRE I LB E JLE, Ry ERIMAGHK. 8. £EE€mI K GRF+
B, BEL. BAER); ZFHBREATRKTEESREBERL, REZNER, EETHELK
M—EHOE. FLOA GO E-RELE-WMES, FEFFEEH LI SRSEYT Gl
), FERREERHEREEE ERWEETZ L, ERFEEH IR B RBRH T
BRak. EWERUBHKRAENE, BHERNERAEAREIE, FELRASESHZNE
L. WLFURY .

2. HEW-NE-HFBRBHA M R . ZARBTTES A H s (B 8
Y. MEBRESTFNEHERET = PRPWERL, PFHih B BEERERE
EEXBREFHY B #IEs (BEBERAMHE) ., TERAEEW LM G L —
EHNEH-BREHTRABEMNERKNLE R, RS ER (FRAE, 1990) (Sm/Nd
[} £ BMAEHE 1203 Ma), I ELEM—EZ R SHEREM JOL-TRAEFH, e B4
U/Pb %8+ £R4E 8 4 1130 Ma), A4 ILESh, 3FFEE & O#E Bk LR BT K
MEFITHAK—MERYEERTXNBEEERT I EHERET IR, MERWEH, i
FETEBYE, Rl (REAL—FERI IR, B (ML —H8L) A
BREY. WAREWMEs S b JB) WMHEEAST &, LWHERHEEH. RBEW
HEOHSREREREE A KIs,. BEZBARAFE. THDE,. GRKEMKE RS, I
FESsARGEEMBERNRE: RV ERTEREOLERKT (AERE ., 2E-BEEE
AT (RN MEET . SHERBSEF RN EFHE. RN RE-FiEE
¥R Razih, PR RERES (Poxit—maRit), BECHEE-KE-EiL
Ba (MBI, BE, BHVMELIER, OREEEHERS, it e v iaH
TG RE, X—EFNEaHASEEDSE. e, K8 . Z2HE-PRENERA K E. H
B YER A M U BURT A BT IR, RV KNEGS SRELWT R GE&5ED,

3. PFAMREERTEENFEINEFREEE=2UTFH BT ELAWHERTY
Eoy, HEmBEREERRER kG, ER—ATN M, 4R, g, 21

g



(=B —BAEFH) ELAWHEETHE NI, 5758, TEIRIHFHIERMAM
i, AERE. B FUERESTHRAE, PR LS. TERFTERS
oA TURESFRAEAT XA FE-EE. 4. B9 K. B8 BEPH—HEL) B
7 LAWAERT, UARASANEONRET, BEadGERBOIEEE. TEX
ZillE., REHENEEERD, HRHEBE-RESBE~RSEERLRED,. T
UHEFERESRANMEAREET. RVERATSBAEREXN S/ FEE W, S, Pb, Zn ¥,
BIRZZAL Sn, Be, Nb, Ta ¥ K, SEEFXMNESE Cu, Mo, Au B ISR X BH X
#1 Cu, Pb, Zn, Au i RHRH Au, Ag T, ’

AR HELARMPERMGREAMEER T EHBERER L, Smpldau
R HE-HRENL, AR RTHERASMY RET R E TR SRS,

FHRT R RS RKT, EWS 7T AR EF, 2 AR EER (ME=S2FK
#).

0. &itiask. €. 6. 8. €5, FSETETE

Y REFEEMEERTS. XHOMNBEEREHET. AgMRE=1TH
1 e 5 Ay .

EVREHBHMESR: BVE (KTl . SRlB (REFEd) . MEeR (TH).
BINBF GIHR). TER (EF). S8 (B, K488 B, SU08 (G, BX
B RS MBS () . RSN TR, 57T 0 M8 L B4 % 3 3800, 3700
Ma &7 U-Pb 5 4h, K ERERGE 2500 Ma Bl b, BAXHH. RN FTEARER
R—EXE—PBREXL- VS RTRAANSHENBER S X8 - TSR, X8
DB, SiEE, BMETRESSEN A SEM LA BSkE, &, 098
PHEMERY EAERE S SR, Ko, ERERBRHMAHIERTHRMTHESS, Hd
BESERESE. YR FRE. REFRTEBRBANLOBA S, ZHEBRERERT X
HEKE BIF AT HABS TR RO ES. TEREL., BV ER xR E NS 4%
R A5, & A R A w0 0 e BLER B

FEENHRMEETES. 68 L., 58 h&ID., S4B (NEH
Bl . T GO, HER (38 . A8 G F. LSRN FEER —K
5 2300~2500 Ma (K-Ar Ff %), BE T H R T#H. ERFEARESAN—ETRE. #
KRS, Zoha. GRERERS., 8RAE. AES. WEAKESR, HESEE
XA WEHRERABDENSRANS. Kb, EREESENHEERE, ASIE
Bl A RAVE SR L R M, RGP EEITE.,

WICHEEEFBHESR.: BEHE RL--HEe)., P58 (PR, IR GIH) R
& QER). EERE (WEY) &, RS HWMEER—MRA 230021850 Ma, B
TR EE, AN EEEA N —ERE-EERDE-HLB-BREEE I REHR
AHEE. BICRRE, EHE EIHETHFRBYOT MR THE, RLGREESEWE.

ENERAEHES., FHVERREFSRENT. SO HRSHATE., EEE S
1850~850 Ma, fEMII-KITINHBERE, HEBEI TEE. WENFOO=1R. KRE
FEHREROAHEERDERRER =S, RSk OPE. BEKRSEHERE. 40

ZHARR. BEHZA; HEARXENFIR. HEH. MORETE. TENXER
10



EOOkE:; FROAFERIRE. BV, B8, AnlKE. =18 £ REIK 7000
m P ERHE GRE, SEWMEERT R, AR EAANESTARET R4
THREL.

FRTENERERENTEA0E E-—-ARXHERY, Z Aot =H
BAREARER,

K #KH (2500~2700 Ma) IR ERUT AT HRRERZY . BRERRAIAM3E
ZRRER. ENRERNERNEEREUMUSRIEINREBERER. RoHAKRERSH
BT, BEECNRE-ERNEE-BEHERE R G140 REZRKRE-BRRERES &R
(EE); ¥FERBRETL, BR, T, AEHLHT 2 REeEHSEBUTHR
MR EM-ARERY, EIRRBELAR-BE LR,

T AEHRESESRERYHES R AR R BRI, Kda
AMHEEERE, FTEARERERANASRKRERS-B2BHRE R (I BEX
HHE, TEIHNBRE-FIHEERNEE R (UH); RIBREXERE, TENFRE
Ra-RofEka £ (#Edh. L%,

AR, BEFH TR EBINMBERNEZES, REEHREENREL,
BT K, TEESEAYE, FREFRSKFERBOHEER. FRXEEERT
FfEERED . ERFMER=18T. QUEXTFNIETSE Q- AR E#RFY
WS OBARBE -BCUBREAED — SR REMEHSW: OER., BH
REW. ERUAE-SRIEHH-ET MR, SFEREAIEFT. OBE., I5E
BEEBMUFWERST: @QBR., dFEEEERUMRPERER: @M, EFERERK
N3 B B s O R S5W MRS EF e EE-HEaw. EAd e B4
HURAWE- HRATHESHARSRH/BTRE.

Hoath, RGN AEFIE., TR EXRE TR E ST, B2
AAEHEAFRHERY, —BERFROEGEEEERRRBEN S S H G E
g. sk (B B gTEatERMERTERRE, KdhRmagE i, a
FE-FRUERERNEY UERRTITFENET EETFHEAERM,; XE-KEWE-S
g (5E. TN BRENERER,; XE-HhARLYE (RAFS5&AA
HXREHFEPE . FEEM K (B) HEHEMSEH RS-t SR EH R i
(AREHNEERSE (O FFHT); ERESF-RRO AR LEMEF; Ki-amil AR
RYEREH LB EIRRE).

FHEVFIT ZABEE, HHNSH O TMRAT RN 2 AET AN, HENRT T
W =B *k.

A. iEMETEERE. €. SRETVH

ARTHWUTHELIMETRES RS IEEAHBMME, MRAER TR, BXE
S, AIRIER R,

RAHBREEERETFE. THFE. ¥EREF. FEF. KRS 5EKEAER 5.
F. AT AZEERRAFHARREE, BEEET I 5L NBEFHAMER.

HEHERHBEBRHERN R, LB -TARE., BREIREFTRYE
B, —ERTHEER, FRBSaWER,. #2T BT BN, S FLEER, KXY

11



—EREURE, HEARERALE, TESEIRLSHE. RUERE, 484 8§
KEPERALRES, I&REMELHEET RS2, SEAREHE, STRETH
EFTHRAERRE, - ERE-REBRREZNMERES EP R AAL ST L. &
BORRNE, ¥-EHEE. BRESXUAERSE, BETREHZ L, ZERYES
Bl B 8 0. AR RENTSTIREX, REERETE, TEMUGKIK
BT, HAEFRRA DTG REARTA, JRHRE L5,

FRBERHBERHE-X)NN—RUR. P, HAEFIREHE, RAREHERN
AMAUIREAKRE. HPS5ALLERPFLAXMBEETRRARITR. A RWERA
Bl BLRY R RIS BE

REFRERETHEE, ATRERBZEHLSEED. WnmBERBSREN A
EZH-EHAERA L, FERKE. ANE. BRE. Bits, 2508 ET LR,
MEFRMERKETTEZRT—TmEHUNE, FENEHNEE. THRNKS. RS
MBS S, RPEBEEREESB L IR, SN ERERE S Y- 5H
WL, FEAEHERERNEE . BRUBEKELIHR, A8 BRAHHN—%
YL, SEUENENE, BEEEMEHRTS, HP/PEREELEBNRT XEBIT
. BENR LMEERENIRERNBUTLEE KR, SRFTBANER.

X RS RS+ KT, KPR iR W R B R S R . AR i b
PSRBT RS, HEHMUNBHERATHHSF. REXFRUGOHFER.
FRFE 0. LR-BURREEE ) &R, &MR-2)EE: BHb-R4eLH
megE; HE-RKTEH: MENERSIANNERT W,

AR HE LR RT AR AEY B RAER L, 2091 4R RA. ¢+&$E§ﬂ
Eﬁ&x%aﬁﬁﬁﬁﬁﬂmﬁ

IR THaEREE. H. . &. 34Ky H
$&$%m?ﬁ%%ﬂ%m:ﬁﬁﬁﬁﬁ?%?ﬁﬂ%n&F%RK%%&E%TX
HEREEMRED, TRES S, EREERBRET. ZRFHFHRFEYRETZEBE
N R e, Soil, MERMERESAHAERNBHRA.

WA RBRURERNEZR A (1900 Ma), KEE (1400 Ma), B (850 Ma) W B MM
e E R R MRS AN REZREHT R ZERRT EATEA R, &
R REHmtH R AR EZnE v e B A2, BEKTILH, mH TR RRE
AF, MRS EHERNE S, MEEX, BHEMPEAHEREMRLEEERE N,
R TLRET 2T AR Ik, PERART ERBMET “ardcii”,

e RENEREERHERZERT LN (BER =81, F K4 FHE0E T,
KB EL B EAERR, BEAERm. BHERUEB—¥ NGRS F4H HFE LA
MEE, tXLRE-EEEERLENE, MRUREHBERYE, NEREHFLER
AR, BPRAMLTRAEMMEE. REZHLUEZERE =81, HEPLBERIFT
—H, URE-REHBRLEENE, AeAamMETHRRBE RS E., ik
REERNHRES, URUEPLZBEMNBEEFEMENHE, REMNTFEI—T
Ry PR EEAY B, WX R LRS- SR RAT ERRES T ARG R %M
k=g SL N

12



WEBELMEREF =& P OEH, FHELEAMELA-EREEAHEY HERT, B
R ILRE MW A E TR RAEHE, DERESREHERFHREHREN, ERAmIIH®
HER TR Z LEBATHERRD. 2ELa M B REIERAEH 12 &, BE
W 25 &, BEKHN 14 FLURKEN— MR, XEFRMUKRTERNEF, Bl
4y B LA S FH -5 M TR T R0 B8 8- ) B R 0T BT UMLK [E O 1) R Rl P B R 6] 48 3B B i 38
B, MENRZMAER, SREFHMT o HEINEENEHIER. LM ERERESH
AP LGHLEW B BEMMBBHAY L. RO EH —EZB=40HE, FHEMH
MG BA IR RERRER, LWRE -ENEEETER.

R G EL, PEAERIESE BN, BERE-BERMES XL-BAE. 7E
ZHE A LR XS, FaRiRTed. BRESE S ESREW. &
SRR X4 vEERAERNE EH AR RER.

FBHARPX 5 FANTER. HTFRART- RSB, XY S5#HT R 8
KB - P - PER - KRR R B AL PRI S B A A gy Ek- R
- R R S AL R A I RERE - RS A, A (O 1Rl - - B
S5ZEXFFEENE. 8. 8. H. 5. 88%,

R ERE (REOR, —MUEEER S E, h R EW. . AR EWmik L E>0. 7100,
KA ERFTARRSZEREANERE-BAERMN, SZ2EXH 4048, 5. 8. 8. H.
B, 8. BB R, B %,

ERFHEOHN1ARTET. s MRV TRY (WE=FMHF).

+. dIdEMEE. RESEREY

ZETHNTHFHEMGHILEME (B MRMZHE GhTEREEE®) 41
ERTHEEA. RV TFHRMENIRERZBNANERE,. HeRETFE XNAMA, B
B, BHESTHENRKEHEBESST 2%, AREME%ERHWELZ R
BEEE, B& Cu.Pb.Zn Y TE, HARHEETER. TERSGHBASEA.
BB, FEEHEETE. ORERVAREETAURBSOUEEAN TFREFEYE
i,

KAREZHEHRES, HPUBLRE-PREERSXENEE, RET S HFE
FREMERHEEEEE, RESEUSNSEIE, EHPE-BREERNERES. &
TEE .. BEHRERN138~175 Ma, KESH. &. BV ERRFXESED. BRERUE
RABERE, BthbE, THRAFLHRANER SR, BEATENERESENE. — 5
HFHERE. BaHEME, SANSTHER. BRAAS; ITVYLEEE. 8. HARKE
THRE, GWEER, T5HBARE WD) T EEX.

R HFRET HWEER g =4 TR BB EE R

NRELTERARBRERANMEIEAENEZER - Lt MR SRR, 2%
BEABARAEFRXNFHBET L, URASEBEEHAEXNEY EHE. Ak,

HERTERMERMEBEERENEE, HSYYBREYRT TEREFTHEF 5
i, BT, 8. €. . BV RITER;: REIEHFNIAFESELEBHER
i, SHERE. &, &, 8. 8. %F (L) MM K.

AR RILIER TERAAX AR &, EERNSRED, TERBRRTER

13



HRE, SEREMBESRTEKATVREEY.

ERT WS H 4R RSN, RERAT LR (REZTHRR).

N, FHFEBETHE. &#. K. &, SRTE

AR HFUTHFHRMETERMMREMMARIE, WHEYTHEM R - AR G&HER
WHEN. THMERT. WEEEN, SXEESE, RREAMHEANT AT ET &
LA A S, FEIR_BEREEXRESFL2K. HTHMEEET. BILEY
BAFREEERE, NITEHREEZEP SRR T EH 20000 m L EHHRERH, 3
ZHIX., . FERBEZH2ERR, BERMEHBEBEN.

BV TFAERTRESMERNES X ERNFHITEERFLEREAWRELERZ
Bttt HEFESEHER, ER_EHRELZREWA UM L5,

ARMALE AR AR EEEHANIMNRK. OQedE —EREHEIIH, F
HESY. BERREXWRZERFR, THEIRTEMAT EEND 5 ORMARLT
SRR, TEHESHTRARREENRAEIHEVAR a8/ X, AP Pb.Zn
HRRRER; OFREAME—SHL, FEEHSTREARERRAETR ORTEH——
&4, FEESZRSAHBER LT L.

AXEERUTT-BILHPHSE Pb. Zn HFEERS, B4, E4E-BEEE L Pb
FEE B MERVBESM P, Zn £ —RA®: W KESHMAES Pb. Zn F
ENE; X —HUAEHaX P MEFHRTRESME Xa . EXRANREY Kk
MR EF —EREKXE.

B R R R MR, IR B A & M RTIRCRE S 2 P - U R B
R, TEREVIBECFEZMBER. BHIRFE,; FRIREH, MEzHR
A, BEELPMPE B Ka (Hz=zs) ., FREREFIE. BRiASME, BER
R HAHAOEBEET, MPb. Zn FAL—RERERREA SHBEHE R HE 2 ES
HZEEXa® FHIREER, mxsEzzshE, KmRERTH. RINERERE R
RIERBRELIT A R 3R A L3, WrNMERET, WX AWM REREARTER. 14N
BHET R, | RMRERATH, VRFERERRT T SRR, 8y,
—REXEAHRES AT LR, T HN KOS H,. ZHRBEREEH, —BEEEH b
AP K. FREZETEHAFEHERER, BEE. REREL, 2R 0 KR
BEMTHR ) REGHA. Mhh, WEEEHA, m. MABNZIL, HNSHE#
WY, FAETEEHANZR, REWESEERENE &SF2RT AR Bk,

FETHFNERAUAREEFTH 1 MRT R ERERT R LSRN 3 A5 EEHN
(MBE=ZBRHE).

. BEMAIEX. 0. 9. B, WRaSRNYE

A B HALT AR R LR VIR, p i Bl R T R 2R B AR A A6 2 v R
L. BENRERNEEES. BEERL. TH. aXERMHEZRMRE, XU
HMAHER. OKETEEMER, BIRILILEHE (<252, SHEEEN. KER
B, EERORGE. gihe. s O ohENEEREE, TR NRIL2EaE
(19-51¢a), AEXLILE. MAOBRNENAEARS. Fa. 5. K8E,; OFHR

MR REAk R, IR AT TIESIH (8.5420.5{22), BIERMHE, 4BBNTEELIRE
14



AR THYRBERMANNEAEETRYE: OF A EREHIERE. TR MELE
i, BESEANIAENLEE. FEAKERE, SE4MKEE, WEE (Hl
) APE. BRE. TREAHES.

BV HHEEETEATED THEETS, FERNTHREBMERWIH., XREH
WABRM TN T EEERER. ORMTUEBRL-FEUFZSF-BEBARHRNEX
MEW, TENRBHEHEREBEEN—EBOLER, QEREL-BEE, BRE. ¥
WES, REGAE. O T-EBRN-HE NS SR RERFFEENME LM REER
., ZEWNHESMATHERBESYE, XBMBAETIHHAET. BILHAER
2, EENUATE., DIYMBRLPAEANEERKEF. KLUEFERTTHX
W R RERERAATABEER. TERE (RRAHEKE) BRuBRZES
£ bEER GLI4ER) BEMAYT . PR EEZEPEEALENESIE. &
FRETERETERE. ERERERESKE, IFHBXHABERLE.

BT PNEETHESREMENRBER, ABURTH- ST TR R
TR, AHFENSAUMERRR N EHSHT ENEREFXNEARTIE, KX
BREHF K. FEVAEIHTFEFN-SHILERAME T, BILHEREREAR. 55
THBRESEREE R, TS5EEEALUEE —ERREKA.

AR E KRR MBERRE- BXRTHIRET, A4 7
+REF R (WE=ZBEBEWHR. !

+. #HFREFERL. BE. FESREHRTE

RV EERDTHERAPEREEERMCEMER, UEREREEYER, K
NHEEETFRES, ATREZNNERNEEBMEETRERABARE. BT REE
ERFER A LRBEE, RE—THAXFBOEBEREFHARE. BE——EBRZRSE
HEBMRERLREI AR RISHRRERE. FEARIIEEREKSE, DR
RNEMTHEHASEREESHETESR. BRIV BUUEER, BRE, BREE, ARE
BE, REFZ, EFEALUBREE, Nb, Ta, W, Cu ®E, Sn, Pb, 2n ¥, BEE. A
RELIR Pb, Zn, Sb, Sn HE,

B MRS LS~ E - KRR =K ERET &, MERMED X
BEE B RBMAESNT R, SURERKR OB MERE., SEENEERMN
LHMHWERE+FEE . PR ATRAEIAEE T S8 mE £ R4 R
TRz B, W4 “R” FHHER KRR, $EETNERRE. REREERM
MR, AT BEAjilsah. OILEsE; ORI ER,; QHAEALTERK,: @
BREBIEREX; OEALERE; ©OzFREREK, OHEEYEX; @t BE;
EFERESEE; OB REYREFETIMRELR, FoilERaE- 8RRy H.

ARTRAWE-SRETELLRER. SHK. SHEHERER, FARAERTER
AT TERASRE TN ERER. WEAEALRL-REMN. BWL-ET. BE-HF,
-SRI ERE®,; BEENELE., XKBL-+FKWL, RE-ZF. #H
M-FH., ER-ZHSEHANERER ., EHELAEFERTUE SIO,, K0, F, #iX& CaO
M ALO, ¥ 5, IMEBE7THE Na, Mg, Ba. Sr. REE, Cu. Zr. Nb, Mo, P ¥{R{k. Pb,
Zn, C. Mn. Sn, Sc{RF. WIUWERESLHTESHFRBIES, HP W, Sn. Nb, Li,
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Be.Rb X HREE J0 &, FERMME AT RN . ARE LW 4 HFe 9 m RS mIE R E .
REVRSAR (5 XY (UEHEEFRAERE) . TREXDYEBRRFTE. 8
BEHRBEHERMEXE HGREGBELLEXRE.

TR HHME-BERT REF. B85 PR R4 IRV LEEN (RE=ZBRH
),

+—. FELAEYERE. SRS RRY

ERTHRAEMBERBHEER S, HEET AT R ERBNHE-BRIED,
VFERALERTARANAUEHNSE. 2RFHFHBROBETRAS B RER. 8
A—HXREAMELUREF=IMEENER. EHWERTHEARETRENT FEL%, B
FIERTE, BRMLGPHR, BRNE=8—FRFH.

ERVEH LS, EENRLTRDIMAEAHS RN, HENYASRHER, F
EEHAHEEM, BEAFIHEREMHIREN, BRI RORESE, Kl—
RLURAME N, SRR, FEEMTEM RS, 78k WL .02 R B ALK ok
g, RAE. 8. @, BUKESERALE., FREKALEEF—ERBEEXE; Xl
MEFREL, BEFTERE: F-FREADEER RS Z8, KHHEARNSEE
EWAR-BEALESER, BEXXUE ISR, EREHEERTEE.

SRa#ERERAS. RUEHLSANAEREHO _RENERTERHNESE Y
X, AMURFENY 150~160 Ma, ERE/PEHFH. SUBHER VAR BZBHERE (8
) fIZRERHSE (HF), #WIEER (R ERE, BN EREE. ANEsE
i, EREEN 82 4~128 Ma, ¥FE# Y 69~106 Ma, RIEY L4 . S EMEE it
RAREHE, DEBANEEREBREFERESRS. EPHMUEMEHE 55, #. 44
X, MUBHASHE, H, X, EXABIEESRRAEREAER, 85648, ERL
SH5MURMHERBAHAREBILEEREFEE,

ARV HSTERKI-BAERY KT, £ H 2 RFTEN. ARV EES
(REZEMER).

+Z=. FRERRESRE. . €. 8. $EeRNTH

AW A AT AR RS SR E B R AL, BB m-FR-FURF
FE—W. PIRRERRNFRFRE T, FHETFABAERROETER. ERE4E
REFERA, BREPRRIEHEESE R, B —NOaRE M. £5148H T3
R=MZEETHREE R,

AT HFRRLU-KESLRR, FEZTFAANER. BR--BEHWA. F—LEBK. T—

TRER. ARE. ZREANEKRFRERE. HYSRERHALHHEETVETRERE
MRRWADT KRR BAEYD,

REERAZATHREAERELR RS THE, FRPHTHHSNPERGT T
#
) REMZSRAT L. UBGHEN A OL-HREATHHAESLRTVBENET. &

Fi3 R Dy FR E S AR E & KPR MR ERET, 2 EER BT
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7 Jo VG HERE AR (U HE M AR AR . RMEM R U RO INER R = MK EME RN, &
MRS EEENRY, REFRE ARG ERRREENSEEST. BE
eSSBS HERTEVIXER,

AR W EES BN E-SXRT AR, NULH 2487 RN (RE=FHMH
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FEEE, FEXU-KRNES XB&T . KLBCRWAT | fAHERT, U RP8R%E
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(2) FRAHNIE-HKE. SR & TEATHEHRRANFERZNMRANRE. A
w. FREMOZRAKEE. TEFASRESUARMARERSET, LREE, RE. &
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(4) REPUEHE-TFMRE. 8. . SRV TE: TEIE. BHERARRER
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7
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ERFHEFIREBHE D, HREBAREREE 2, LREHTESMER
L. ENEREZHERN. XABERRERRES, AAFFALE-FHHHR. X
MEREZRZEWHES, DRRERERFIRTLN. ONBEH, ETFHREWE
o URHERAERSENEREERESENE, RIENTTRERES; OTHE
H-EEEEN, /RS TN R ENEHR; OEBSH, B— M ENFHER- TRESE
B, MALENERBRMMSELUBRAS. RABMEEATETERER, NBREER
HER, BH-TEEXNEN SEE-BEERABERF N AR RS EH.
XNSHRFEXHBEEE, DEXHESBMERNNE, PEIBIENERN, B
RERREREAS, FRISHEEEES. SRR EEH S AR E Y E, &
RSN HUE F BB AU
EEEERRAB SRR, SMEKSREERT L. ST LRRNG. &
EEREEMTFERBERNTRRS, IR ESEKEERFEAELBY FET Y
HBL.
TMEETHEET, ARNLSH. SESRSH. SHEME, PEWILE, S&
HAEEE, HREZHLUE. B, FrE, BOERTSCHRTEEEESHHE,
R KA B LB A AN TS FIIE-F AR B, FETCAR-ERE
RERW; FEERLEN, TRTLH: THEN-HENESH,; $RLUTEH (LkX

DMEEFE N EWER): BEFATLEH QERTANE): a0 SHEEEE 1
WA E),

ERVHEENEEBEREAXRN IR ER (WEZHAHR).

TR, HE-RREYRS. H. R, 2. & &, HE. KRy

AR HLTHE-RSERRERN, TSR CEERS B, LR
B, MEFEREES . BN, RS MERERW . L HkEhTEE
MR R B B MRS . Lk BB R - RS LA R,
BERBRLEBB LMK 2RBEER, B2 ERFHNERRAEESS, 208
ERMEDEFNETH BB, RREERES WES . #RE, LEaERA
BRHP. RERUME, PREBHREEE, ERLEF A+, BREREMB, EX
RO R g 5 . WML AR B S AU A0 8 10 i FHE B0 o B i oK LW 52 . TR S M A £ ok Ll
BBARIEMRNERS. RLEHREFEKNE, E DTSR A S8
Ef-EEE. BETPHEETREMGBERRARE, LTEHE. LRERBHE. 20
HEFRLEERES, o EARNH Y- - AR, 4070 E Hommen 3 ma
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RpgkANF HER2Y, T BLAR U4 i KL BE B /T 43 A IERE ], N ANk R RS, 3
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WBERIER &P, IS NELEMET,
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ARV FHRT R KTFHEUL 8 MY R4 PR LR (REZEMHR).
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EEFEN; OEWL-FEWWRFHUAUE-EREW,; OILE-FERESRET: @R
LZ-REPHBEREN; OMBILHFER-HEFRE IS WREN,; DRLF- KEHESE K
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ARV ERAPFTHERAEARE L BHFFENE RATHRIES, HBRBETER
BARBEEE - RAEFCHEEAULER. SR ERAEXNERENELEY
FHRAENEREE. EEBEME. AEKEES, FR{H% 201~138 Ma; 7 R 95
R RS E RS, S0, &V, 4P, Zn. SEFRHITE, R
FUERAELERLUMAKXRSE,
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KRB EIAO-RERLERT K,
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(DB IFEEYV EZNEEGNELARY THBASE TR, 1, LENTEEEH
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Wi, MEEE S BT EHEMEe R ERAX.
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FRETHETS AT RRT R,
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5
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BRERARX, FE&ENENER-BERTREESEATER. ER—RANHTRYE
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ERT RV FETHREERPARZ-HE-FPMIO SR, LRy R85
B E. BEERAPTERBHXLERAYEERER. SRV EAHXHERERN
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B, ERYRUREE, B9 SR REERE GBS KERRS) . PLLRIL 4
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ERTHETIKET R oS R,

(D F AT RIINTREESAEERMN-ERERE, 2TEThs A lamig
MR X LU-ARRENE., EFRRERED, STHFEEENRNS () ANREEHR
R AR R A %,

2)FE, IRT ZANSH~ERBH-EAMBEERSFTOMTH, BEE 1 R A
FIZ¥XAERT. HESMHHMESE DAMMLBSRRFEESEES, 31k T KUY
WK ERIED, BRREN, MUY Fe. Cu. Mo, W, Pb, Zn B R & 7.

(3) MUK —F SRy, R BRLELHEANAER. 568 Pdulk—#,
FRYHELE, HRRMEREE, HREAHIHHETIER.

=, Elhisoitae. A, HE. 2R, URI BT EEYT 5

T HEIARGREATERT RFIM A LR,

(=) FIPFERAT R —5KEH ST TR KUER. BE5LE XD Au.
Ag, Cu, Pb, Zn, HBTERT X7

FRT RNTHEVRKERREREEN &P RM > —, SKh @ #%H & ILE
AERBEEMIERAER, WEARZHREREY, TESWESLEERGILEMRIEH
R aiimild MEERER) SHRLTER, RFEAKY—nh%HE, SEEEE
AEHR11~264Ca, EMBR IS GEFES-TRESEIEARESSLEAR
i, MIUEHERBNTERATEHEMNEN. BV POEXERTWIBEE. T{LBE 4N
REfRsHET K. WEMTEHNMNAARESY EANRERBEARTE, R4S
A, Sl (Au. Ag. Cu. Ph. Zn. As),

(2 BITRET R —HXE - HAR-ERE- K ILERH XK Pb, Zn, Cu,
Au, Ag. Hg. Sb B RET #F

ERY RAFHEIDRTERLCEETSARLCRE, RV EREFEFERY—TE
24



HIAR-T R . KWLER ., BEE AT EREXEDRNESESERAR. &
FarPmEE A E, APERAHR. BFEANEE. FARHIERTR LB BE.
NRBERRY SR, PFEEHACERXRLFE (Pb, Zn, Cd, Hg. Ag). B LA
(Cu. Pb, Zn. S).

(=) FIFERY R —SHoiREH-BEEEH XM NI, Cu, Co, Se, Te,
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ERY R ELRE T (S MR, HBAHTFBEUBRANH
KhrResfsikAaNE, BFEASETRAAZEEES. ARG KERS. B8BKE
HMEZRESER-BEESRSRIEFXR . FAMEERD 22. 4~25 {Z 2. PR ERFETHE,
PR SRR EERN, PFATEASL Cu-Ni HE, 4 Co, Se, Te, Pt, Pf, SHTT
R, RE\TERFHME.

() FH NIRRT £F|— S ROl B R AL TLR-4E /R Pb, Zn., Cu,
S F AT £5)

PRI EANCFE —HEEZR EFVHEHPL, Zn, Cu K, BPLHENEHFEKRE
Froo A REHT, B BEMHTh AR RAENRERLE . B g, ®
FrERFHETHTE . BiEQETERPREESRE, MERNKE. RKEHENE
R BTRE, H—SEH. RTYEFERRE,. FAREE AL ABERERYE
B, ARPKREFERERAE. PERS—ZF KB Pb, Zn, Cu. STK,

(BRVIERTEN— AFoHEABRERAERSEARAKB LN AE NE L.
RWEERY KT £5

ERF ZINGCTAFTEZHEFTTHAMNNE (RER), RVMERF Ay RE S
FHBEREES. THE. GEAE. 8. XESRBABENRS, BRSHTHHES
BEIER . FdERE, X&MBe, Nb, REE. U, Th &5-{k. i y5BERE, §
BB R TRAN, EXIRTARBEMARER. FEREA VA ZHHER (Fe. Nb,
SREE),

GUEVFERT EZN—5EAHBE. TREREE-PREE-PBEGA S B EH
EEXNEERY KRV R5

ZRF EZNETHELET R SHRBER, FHERTFEALHTHRTIRY
F#F, BV HEIFEHER—BREERXVBHATRER, SRF ERAXHZEYT
ZREXEZTHEZEDEREY, PRCELIBE LT,
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Ni, Co. Au. Sb, U EKRI TR

ARTTAENFEF=-BAHEN-SWERBEX, HBEEIEENERRRE
MALERERR—RBLBESEE,; GRTEAHLAE—EMMRE. BRE. BLE.
WRKE. EHARE. BZBENSANRSENESSRERSD,. SHRT, HLUBEENY
ERTH, MERELHBRL X, BRESSRENR. o0 R8E XD-K A LBR, &
REER., ¥ FEH, Ba %, ERNS SEEBER (Ao, Sb, U, Ag) #
L (Ni, Cu, Co),

2. VI, B IR & ¥ —— ST T B R A - B 56 54 Cu, Mo, Au B FRH,
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T FZAN o HERCTEBLEEEN, UBRBESAIFLERARESZMP4E
kg BT HEAMUMERRKES. AEKRES. EHBEERAENES: K
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A RAE R 55|00 2347 7 R |
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—ERT B MAEE XS G5 FXRME 10 REE E77F T ih & WAERE 52008 4 a8
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B . Foh AR ETEPI S & & By 70 R AR R & v J B M 43 B3 R SR R RS A
HoShERNG, FHENV., EVITERT &5,

(3) HWMAEERIMEE G- DR REA W& e - ERES R
&30, RERMFZEEERL Au, Cu, Nt AEMN, B ERF TR, WS T EEHE L
L Cu. Mo, Au RN, BFERT LR,

(4) DA ILER G EL, IR N e BT e e A B SIR I
EREBA. Bl Mo, Cu, Au 3THEMTERF£EY).

0. EilbEtEask. €. H. H. SRE. FRTHTENY KXT RS

ERT EoHE LT BT EN AR EET,

(=) F 1TF KRR £ — 5K FERKS- RS E OB KRS R 7

RV RINKT KD F 2N, PAEMLSRIMEROEEERY. &
VREREA R HSSROREENEE- PEBREADAR. EHZEAEN SRR EER AN
B, BFHARPERLE, ARSREGYRER. TR IATRY, o HEHERA
AR A B R EILAR) BETIR.

(Z) BIFTKRAT R — S b dH KWVE-BEEREEXMET KB RS

AR Z2IPHET KERELNRNSKT -8, SN ELGLUBER, R4S
£ 1 REE RIVABAERE. ST EHRTSTRBRTLE. ARG EAWLESE, BRN
ST,

(Z) BIT KR &R — S &G kb- R RERE X8 Cu. Mo, Co, Au,
Ag BEREE &)

ERE RFIPEHEN RS HERY, HERE N TE PR TR RN GRS
BRET KNSR, SR EHGEXHERSE, SEARY. BEE. XRE. EHEE.

AREE. WgES, HRAPEREMNERFEN. RPN ETER, BRRENE
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BEE, PARBEEEREN, ALSHEE. MBERY. BV EKEFRTBARS
RIFE R, WS- B 7 L SO R B B PR RO 0 S5 TR R R B 0K

(M) BNF R RF]— & oG (R K- TR ERBGES B, Fe, U, Hit
&R KRR £5]

AR RIFEILEFANERCHEET R R SRS T HERBERANEE T
KliE . PRUBED . M8 hE. F4E U, REEFEURMAH. AP AELU X
WA -PLAR MR B G . IR S AL FR SN, ERP BN oEHR, RENEMERE
ARG, M7 DRRERIER, ARV KESRE. SUHNGERSRTHE K,

() HYFERRY R — S o E NS H SN SEr-BE-E0-08
U 3R

AT RIFHERITSERNES, RPSEYTHEERER, AR~
B EIRB A . R ERA SR, WEREURE N E, TR R N Rk
MMAR AR, PR REFR EE), FlREHAR B, ak (B4,
ERREMESTS HHEER (a8,

G BUTERT A7 — 55 EREOAEFXHENE . R . BBEETT
KRB £75)

AR AT FROIERE TN N, IRRBEVNERETRE AN LR
R, B ERISBHESRE, AP RvRBL —RKBe., FREN 4. 27~4.63 17 a,
HeM A& 5N TIRERL FEHBEN 12. 04~21. 9817 3), EHFE M ENRIEE SR
AONHREE T ZHREGI. RENE 2/, BEF . SRBENEOTH/AME, A8y
KERSE., WEGAREESSNEY K.

B BVNTRKREFT R — 5MUBEREREXNE., 8. AF ERT £

ERFVRICERITIEEY, RREREENEIZRPYE, LB -EXH- BHHE
R, RVERAFESTEAHRLBERER. 55, BEEHEE, THISHIER
ZEHMEeSENL. TRERAFX. VPR FTERETHERCEREET. BEkE,
R B BHE B R AR (USr/*Sr) =7095, 80 =6. 0% ~9. 0%;, 6*S HIEH K 5.1%,.
ERTHRTRLM, FEEHRN 1. 0~1.54Z a, FREDAPEETHERR (Au, Ag).
EREEMESR; BENX (Au, Ag), SEOHEKE; &40 (Au, Cu, Ag. S. Pb,
iny, FEGILYOIEKA,

) BT ERT £ — SMIUBIFTRIREREE-PERE-BERR- B KB AL
H%H Fe. Cu., Mo, Pb, Zn, AuBKHEP &7

ERT BRI AFATERBT LAY, PFEEEHER ARRAYRE, HE
HEANTHFEEESRSETENRREER, R FASEEZRERNRINARRAT S
X, B BHOPHLEE, B FRER IR R,

LI, B R RPN — 5L EE- TR - SR R R A S TIN5
R IEFE 3

RN @K IR £ TS T AR M & W KB HR IR 11 B, R - 1 MR ITREY S0 1T B
HRVK. RVESHEEEOBRREE. AV AFEEERE. R —kE. S
. LA, BOEREFAE, RFAHRLY. R ERBESRERY, FEAR
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H. BHIIX (Fe, Co, ), M{EWLR (Fe. S), SBFE=EHEAFME. & 79-4 4 1k G
¥,

2. I, P ER T EAR P — S PR —BEST XM Cu, Mo, W, Pb, Zn, Au
FEEFTEED

ERFERNFEEERAMGHEPME, BBHENTHEERSZMNETEN
BEEE. SRV EAEXNEERAENNEE. BENKE. ERNKES. HEHESR
e, BEE. FA3%KE. B RRIUE (124~103 Ma)., #EEE HTE
R, TRRNIHAE., Y EEHRS, FERA NS X (Cu, Au, Mo. Fe),

U BXFERRT RV —SKH T HEREE ST XNR. BEE. BHRIFKRR
¥ ER

AR RIFEERTIREY, STHASTERELGENES, BaY—FEXKH —THE

THRaR. RPPRETEE. AR E N AREEsRAMREZAMER. FERARX
ARFRK G, B,

AEF EARETEET RN ESHE .

(1) KEH—wodr U E R E, EREMDTPHEERTFBER~EFL. £
LB LR R RPN, T ERFH, BRMERR—RA A RASERMNSZ LN
i ry-FHOEE, SR FERET QUEEED, BNV GIHMHEE NSV (T H )
PERET EA,

(2) RGP OHERUEHEABRESWHEHE, DAMVERTERNRIE. B
HERMERR, BN ESE . D% g, BREMFEAE,. SIEMEBRENEH
REEBEERENFEREF£5.,

(3) RAENRKFFERBMFPEINME, HFEHMEGEREL, ERRFET 5RER
HEHEREBRERNETRET EF. CGEVEFERRET £ . KEMNFEBREEHBLABECE
HEREES, s PHFERERXEyERYEEF (M), BRSPREHAT Mo,
Cu, Au, Pb, Zn ZERBT KRBT EREF (M,),

. kR TEEEE. €. SSERRTHNTERT R

RV H— T ERE RN ERETERS.

BITERY AN — SHIHPEE-BEREFEASEH XN Mo, Cu, Au, Ag, U,
Pb. Zn. Sb ¥ KR R

F R ZIFTEEHREERTENERX ., BH AR GE 2R E B I
MAEEANTERY EER RANHBRAEFAERRTREANCHEPEE- PR K
A#E. SEFEAHXHEREZLSRSERSKOBEARY . Bty 90~
194 Ma), IR KERETEEE —FRRE.

1 1 B ERT ERF— Au, Ag, Cu. PbFRET TERY

ARFT LA EFEE-SIERET. BB - BANELEREENCEHEALEE. &5
BPEREXHERERNKE. HHRNKS. XS, S, BRaHERKES
&, P SmLl. sRACEAERERNSE, gl kERCE,. ZERFBERTE
REX K, DRFEFHEMRERD. TR SPLERH R B CIEN (Au, Ag, Cu, Pb,
W), REDEKE., HEMmTSEMICk DR,
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2. I, R L £%-—U, Nb, Ta, Li. Be AT T EF

ARE WRI=ERHE-HTHRE, HFE-EXHEERE. SR EREXSER

EREFARE., ERFMESMELHEES. Ry hRLM., FiSUTERHRE T
s s

3. 1 W R EEN— -Mo, Cu, W, Zn, Re, Se, STERTFELEHR

AR TRFAESHER-RIAY, EBHR A THEEHES. AFE . Ra. &
KRR A%, SRV TEREFXMIEHERERERNEKE. —kENKE. EREEMIEK
PEE . RO EMUAR L (128~142 Ma), IR RARBEERAOGRS . BT HRN A
RAKEXSEKHREESK. WEXERTHEE. 71X hHER. S FEE,. VER
KB EHRA, (Mo, Cu, Zn, Se, S),

4. | B EEY LRI Zn, Cu, Fe, 8b, As, HA. BA. ERAVKEHET LA
5

ZRTERF = TEG-REDE, HBMBEIRKE-THEERS FANE KL
w2, SRPF{EREXHE—ERXTERE, SRERRKKS. BEZ8EKE. ERRE
MAEWEDRE. PBBEFAFER, SIS, vEAXHERULR (BRAB).

LA HER & I E AT M AR ERT £ AT S 40, TE P AR,
BT TR SRR REENE, 52T —-RAXBBEE- EPRESKED, B4R
FlF N AN GBHEM Zn, Cu. Sb, As, EL. BO. BERATEKRVLEEF
(1), Mo, Cu, W, Zn, Re RF T £#% (1,), U, Nb, Ta. Li. Be KT T £H
(1,) M Au. Ag. Co FFERFEEFR (1),

7~ AP TFHEE. $#H. . £, SSRBRY 0V KRy RS

ART TSR0 KB R ELTEERS.

iR EANS-MEEFXE Fe, Cu. Au. Ag BERYVEKRT &7

ART ER B TFEBEG KITPTHWERYE RIS E), KB —-EhERUED
B EMAILE. RV EASREEZREBRNERMERERAER. RF 8L
. PHCRER<BIBE. \23 AT ES.

1. I, AT LRS- — 5B REEPEREPERA-EEH XN Fe, Cu, Au. Ag
FZERY KN TR

ZETEEFHENREAILGN, HEHRAIGEEAERLE, RBERPE
RALER, SHVERHEXHERSABGNEKS.,. ERARNEKS. GERKSE. £E
MR s, Rpatftumg (125~165 Ma), BIREEHEBBEE, B ERKUGEY
FEUMERAE,; 7RSI REDR Fo), #HFLR (Cu. Fe, Au, S), M7
2 (Au, Cu. S),

2. 1, IR TAN — HT@BREE K EHRE XS Ca, Fe, Mo, Au, Pb, Zn §"
PR AL 2 3]

AT WETFENIL-FERREF. S5 BShES4EARES T xRt
7 BV EREHENELS. ZkRNEE., fERNEE. TRRKENEEBMEEERER
A28, MACERMARAFE, BEUEVEHER 07072, EERVEHARRART #
MABRKERKBBEGK, RVPRAEAEIRGER., @58 130~170
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Ma)., FERBABES R, & FEAL. ALSHBENBEER; ARFEEHFL. W,
WIT . FERLRFHFE—-RINHET K.

3. I T AN — SRHMIBEPEE-FRE X UZEFXHE Fe, Cu, P, Au, S5, B§
WET KAF LR

FRET LRI E=FER-TR AL, BabvER—PERIBREEMALE R,
ERPEHBEXNBREE: ¥RE. TLE. HEEs. EaNk®ms. aEZENKE. W
KBSk B%, ey LR (50~125 Ma), RF YRR REER, v EER
FEEXD-WALHERN, ¥ EEHRFEE, B RAXNSTIER (Fe. Cu. P, Au, S,
FIBLE) MEHA (Cu. Auw),

. 1, B EEY — 5FEHERSHE XA Pb, Zn, Ag. Sn EFILERN

ARFERAFERHURR, BadwdR—dERINREM LS. BFERE
ESHREMRLENEE, RN, HREENREY. LR RR SR
B, 7R SRESL (Pb, Zn, Ag, Sn, Cd), RTERITELSHHETE. L)
FIETHETIK,

5. 1, MF LR —UVBREET HHETKEP ILAEF

FETERFIFTTHREER, BERSEMKRESNEEBS, THBHEXAEXK

= BVERTEEEEN-EEEEMUM. 7R RS- PEERMER, KA
HAEB LR, (Pb, Zn, Cu, Cd. In. Ga),

R HET KR R E MR E R

FEKFHEBRIEITZH, ERIEPTHER RN ERRABEARXBERRIER
AZRR-ELE-EHRSEERA-BHIESARTER; ERFREAUEHIER Fe, Cu,
Au T EREPEERA (10); FRIL-HFHENBFER Cu, Mo, Fe. Au, Pb, Zn B[R T
EHEF (1) EFR-THRERXUESEHWER Fe (Cu. Av), BB ERT TR R
(1)) HEMEHTR2ILEMHERRSHEWHER, EREFRNSERERERT LN
Sn, Pb, Zn, Ag " KT L AT (BSUEERTH); TEILERN ™ HE £ AARRES
ZVRIPh, In ERTIEREN (1),

+. AT RE. SRRV HENT ERT RS

AR HFAAENTEET R,

(=) F1FERET AP — SHBWH DREH XM Cu, Ni, Co, Pr, Sn, A,
AWM R R

ARV AP ZELEMBAEIZAT RKIL-TELRER . HBHERANSEAHE
FOR AR RXNFARMLET KR 25, HBRRAN THREERERSME K LE
%, SRV EMERNE-EERKR-BRKI S, X¥SRE. P8R TE R
N, RFBEAHEER. FARAERALSHMNSKIERR, FRAXRNEER
(Cu. Ni, Pd, Co. Pt, Sn), [RRFEKIAHEE., FHHL,; LA, AREARARTEN
B, WE. HEEIL.

() FBITERBRY R — 5TRMAFREL K HH XK Sn, Co. Pb, Zn, Sb, W F
PR &7

AT FZPIFELHEEEETEUERARSLRE. HRBEITHERERS
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TS LY

fikE, SREERAARNERANERNNKS. BERENE, SNEARSIERE,
RV BERAFHTEH TR, Ry aRUEEYE. RO T LR ERIEE, 7K
RASTHEE: i (Sn, Cu. Pb, Zn, W, Sb), $ETK—F. AE. T, W,
Sn, Cu, fURTENPNEE. t7KE,

(=) BIFVRERRY £ — 5HLPR B EE XM W, Sn, Mo, Hg. Sb, Be,
Nb., Ta. Pb, Zn, W HFHKEFT EH

ERP AR NLE- RREURER . ABHEEI—EXHF R EER
BERE-TRER, SRV EHAFXNREEMSROEMNRKIERS, —RIERE. EH
WikE. ERFEMEAFRHES. RE AL, AL HR 150~175 Ma, BF
BHEURBERE. AL SRER., REKEMERER. 5FEAUAKXS . YRER
(8n, Zn, Cu, Bi, As, HFH), E#EER (W, Mo) FIHKR (Pb. Zn. Cu, Ag).

(M) SAVF RS R — T MR- T EEEVH Au, Sb, W, As, S, Ag K
R 23

AT AP E, SRUBERX, HBRHBENAIEARTREE, BF
SRVERABEMXMERER. TREAEREESEE—MERL, HFHUEATHE
EEE., TR RE. BRVERRE YRS S, RPBBEAIREKETERK

RIREK. TR E ., WR-ERRER, FRARVERL, REFFEEK
EMEESHI K, H£4£Sh, W, As, Ag. SEFHITE.

ERFH SRR RN AR,

IRHMTHTRMEREE, EHEHRYBAYENEE. §TH NS (24
f28), BRT 5@EB&ERAWLE. XN DREE XM Cu, Ni, Co. Pt. 1ELT. AR
KRBT £5 GBI FERP ). ot RETH—TiEH . 5~8248) #ilEsy, &
B S H s D B M A o Lt (R 72 oy S5 7R 0RAE (R 5 38 B %89 Sn. Cu, Pb, Zn, Sb, W §"
KR £ (FIPERTEID. o FHBEXL-RARENESRET R, 2BEWTH
ERUGE, BREVET 5 ——Au.Sb. W, As R £5, KFFETESHATREX,

LR AR B, A - R GRS, Eh A LSRR, B REWREL. B
%, FTHRRKERBEERER, BERE LTFERT R (W, Sn. Mo, Hg. Sb, Be, Nb, Ta,
Pb. Zn. BAETERET ED,

A, LHTHEES B, ). M R B B 8B & K % aEvE

AMFT XN HE — T RET BFR=ZAT RS,

FF AP Pb, Zn. Hg. Au, Ag. Sb. As. &R. ERGV KRG EH

FEPRNRELHTFERFS50HMR, SERETERTIBEERTNE. £4
B. R, B, MO ERAT AR, TUBAXMNERE, RFRATERELE, RERE
R S RTH— SN HEAT R LEES,

1. 1, BF"EHEH—Pb, Zn. Ag B HREFTER

PERFEI— L2 LS RS, B HAXNERBBRILE, Rt TRERRL
Hi. YIRAEERAEL. R P REBROKE, TRASU Pb, Zn %K, 4 Ag. Cd
o, REVEERRF. REUMF L%,

2. 1, BB T ER—Hg. As. Se. Sb. U. Au, HA. EREV KRBT T EN
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FRIER RS B 2B, B AW EAmERTE . AV R TTSEERLE., REVLR
HEHME S HERLNERY, AFIRIFZE., FRIRKRHIME. 7K
R HFHIWE (Hg. As, Se. Au., HA. BEHT)

3. 1, W HEP — Au. Ag. As. Sb. Hg B TEER

HAT TR TR R BN . BE P ERBREE T E RS .
R R L, REERTEL., AR RBHE L MEARRE (FHE
£, VKA B EARKA (Au. Ag. As, Sb, Hg).

FRF B HERGT EZRN AR

.0, . . B, & Pb. Zn. Hg. Sb, Au "R FiHTHEPHEAMRAER,
EHREERERS,. £ ER—PHERBRFBIREEAYH Pb. Zo, Hg, Sb, Au, Ag,
As, R, BRATERT £, REZFALARMNERATHEVEANERES
SREABRFTLERN, TIMKKAAERIHETE LA Pb. Zn, Ag FERAFERD) (1),
Hg, As, Sb, Se, UP KRV ILERN (1,), Au, Ag. As, Sb, Hg 9" FER ¥ I &5
(1,),

L. BERMMEE. (H. 8. 8. RASRRT FHYV FAT R

ERV TR HELATHELET £,

(—) B 1P ERFT EH — Sl o PR KL EH XK Fe, Cu, Co. Mo F'EKH
T ER

AR B RS & HBHRE N T T AP EE A LNENERE.
SRTEAEXNEEER—ERB-AREANBEE-EHBAE, RFHRR G TH
2, BE-FEREE. FERRB K LSHERGKWARR, LR N Fe, Cu, ff4£
Co. Mo %, FEREANAR A& (Cu) MIKALX (Fe, Cw), fAFRFKFH KL FTL AL
BT

() HBITERTERN — Sduir{al-mfRERAEXHET KET 5

ARF RV EEETNREARS, BEPaSRkls. MRERERE, A¥F EH
S ST REAEX, AP PThA, EREEISEERE. v ihER
BRL-TE-RER, FEESSENR (Cw), f[YFEEEHF. BS. 501, B LU%.

(Z) BIPERTEN — S5hFo i CEEMEBEE XM Fe, REE, Cu 9 HERF
E ¥

AR RINTEEPEERX, BBHEFPOHFRKLE. ARERTHRE . AV 1E
AShHtHA SRR ERMKESET X, RV T HREFTER (FLR
RN 1059~591 Ma), T HEERIEIW. FLRE A WA, K- FFRIER,
FTHUATEAS I Fe MEMBLIERTE, £4£ Cu. ARFEEFRLT, BT MEH,
AR AR AT K S 52518 Fe. Nb. REE K 5 HLLZ 4, TEEBR —XRF
£75.

(D BNV ERT EF— SEAHEE-BEEFEANEF XS Fe, V., Ti, Cu. Ni,
Co. lEOQH.,. ARV ERY £

BT AV ETEM- ATEEHNAH, HESARTLENY., BEyohH. HE
AEREMIARBE., RFEHSHRE. HES. B0 REKESSERL, BEAER
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BIREY, BRI EERH 310~350 Ma, T BHUREFHMH. K7 HEERTHE. 7L
RURER T B EUMRRTAMER, KBRS H: BEER Fe, V. Ti, Cu, N1,
Co), {EFTHEEHE. HD. 4%, HEHX (Cu. Ni, Co, Pt, Pd), RFTFKE
HIE, KA AME BEAEEK. EEO-AERTER, ARTEAEHR. 45, K&
Y,

() FVIERTEN — SHEUMAFEERELFT LM Sn, W, Ag, Cu. Pb, Zn
TERT R

AR R TEHFEMERST, HBBEITER. PERTBERERER, 5
By ERALHEEE IR KNS B UNRERERESSREER 226,18
VILE{E R 0. 7102~0. 7142, BT M H#E LR (100~200 Ma), I BHHIERRVCEE
BEEAKSE, GENE RS, TERENSHRBBUNY RER., vERAXDH: T
B (8n. W, Cu, Pb, Zn, Be), RF|FFHF LT . F¥5F5. WwHE; 24T KX (Ag. Pb.
Zn, Sn, W), REFETEIHSFT .

) BT ERP R - — S5EZRBRHMEE X LERRB PL, In, Ag. Av TRAL
%%

AET R THRE-WILARYSHGBE, HRBEAGELERARE. WAER
B, ORERBYE, PERLEFERANLE. RTHEASEIREEREASOWE . &
KA EX. TR B A L-F AR, T RN ARER (P, Zn ART ELE,
4 Ag. Auw),

(-£) BT ERRT EF—VREETH Pb. Zn, Ag. CAdTHAT EF

ARFT EANFEEARGEREHF o R EH, EERBLBERLS . OBE
EMBRERE, REMSHTIEABEHEHERSE. KR ENFETS LB FEE% 1,
W LRI, SRS L. BT PAFEETFHE. 7{ERHRPHER
WA, RETERERET. RELUSEHT XK.

AT WS KR R mieE 2,

BT EMERSESN RS, Hor R AT GRG0l A X LR 85,
B fdi Jedr fLA Fe, Cu, Co, Mo BERFT RY (1) RS REEALEEXY
Co HRET &R (1) REFAEREHR KA TXE Fe, REE, Cu FEKRAT ZA
(), PRk, B L3, ERNERRSW, SECEEN-SEEEXE
AfEshfi KRR E U ZREWBUEES,. BAS VI EKRT R . BILEEFHT R
FIbhG AR RIS, EOFBRTARERLSREERERERT XM S W, Ag TERAT &
V) - TR T SO R ERAE XN UEFT XK P, Zn TERRAT £5)
(W},

+. EHBPEREE. B+, FESRAT ENT EET RS

AR R4 ATHAEAS B &AMES LR,

() B TRYV AN —SHLMPRAEHSEXTXOHL. BT, AR BT
EHT RN

ARV ZATEEEERAR, HRMEFTERYEANBREMNRERSE. AV {ERS
EFRBERAETFHR. W7 eHUHLEY ., BERERTEY. R\ENTHERETHRT E
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AR X HOMRT ELRY .

1. 1, B9 FHEF —-W, REE, Nb, Ta. Mo, Bi. Sn FERT TR

ZRTTEFTHE-SLEMEARRE, BER—EHENAARE. RERE
A, ERTHENLYEEEREFREZSERS. TR S#LES (188~133 Ma) . &
LB E W RA SR, RT FE I WH REE, {£4% Nb, Ta, Be. Mo, 5n,
Bi, #EBEAATEE - KFILRA (W, REE. Nb. Ta, Be, Mo. Sn, Bi) #l B =
(REE),

2. 1, T TEH———W, Sn. Nb. Ta, Be, Mo. Pb, Zn., AT EET LR

ARTTEIEEN. §. BEEHEBEK, BERYEAESE. RFEHSRs8
SRS N S SEYX., R MmN (183~102 Ma), FEWHAERE, Tk
REESELSE. ¥ EFERNEREH, EREKX2 3TERX (W, So, Pb, Zn, Bi,
Mo, Cu. As, Sb), FHM¥X (Nb, Ta, W, Sn, Be, Pb, Zn), EARA (Nb, Ta, W,
Sn, As),

3.1 RE T EHN—-Sn. Pb. Zn. Sb. Ag. As, Hg, ST LR

ART TR R T ERH— X EE, RV BEERYEARRL SR
£, AT EASBEREEREEE, R RELE 120~80 Ma), TEWERER. §
FEREBEHYY FER, =HERARE. 9ERARN KR (Sn. Pb, Zn, Ag. Sb,
Cu. As. Hg, ), BRTEFRE-HHRE. 5. AT

4. 1 B TEN —HTEKRTLERT

ZRTERF~EHE -SLLEMEREER, SVESEEHEARTRE ., NT
WHSEEREEENEE, AP IHEHIL—F SRR (86~47 Ma), RIEMEXE. ¥
LRy BRBOE R, BB EYD 211 @7 (KLY K.

(Z) BIPERETERY -—SEr--BXHENME AR Pb, Zn, Sb, Ag, Hg. 5
VERT £

ARTEF CEILEBMER LS, BEYRECKBREE, RVIERASERNaER
¥, RS TIAEE T T, RV YREENRE. FXURPREARK
B, FERAXSHALARX (Pb. Zn, Hg). FITHX (Pb, Zn, Cd, 8) fWHA (Pb, Zn,
cd. S).

() EIFERF EF—SHIIPER-BRAXEBERPRERAEH X Cu,
Pb. Zn, W. Mo, Ag. Au, UP' KRBT RH

AT R ELERA R OLE R RN, 8., BT R R, B
THENFEEATREMNLEERARRERPERREA LS. RFEHERBERERE
KAX, GEEENKES. ERNKRES. BESERE. BRIERSE. BREE. KL
Lo AEReS, PUAROEMERN, SRANE. fReE. Y FallNzEsHE. ¥
FREFAEHTA (Cus Mo, Au, Pb, Zn), 81X (Pb, Zn, Ag. Cu. Auw), BWEX
(Nb. Ta. W. Sn. Zr), #list (U, Pb, Zn), KEIX (Cu, Pb, Zn, W, Mo, Au,
Ag) MIFLOFE, (Pb, Zn, Hg. Ag. Cd. Ga, 5, U),

(M ENFTERET EN - —ERTRFSNER IR &S T <M Nb, Ta.
Sn. Au, Ag "ERRBT EH
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0B A ey

ARV ERFFERE-ZH-BEENEREERX, HECHHE —HTEARTRSE. K
B, SRV ERFELXMWRREGERE. CTREESMERNBRESFEREREE. B ITR
FENFK —HLH (250~80 Ma), FHLRBAGEALEE. HmBAAMER. ERXIH
B¥A (Nb. Ta. Li. Sn. Be. Cs. Rb. Zr. HD), ABF HA LA Nb, Ta 445
BOE, 8K Gn. Mo, Au), REFVEFTEENEESY ) MEX (Au, Ag), AR
PEEME. . FHSSTE,

(I) BVIFERHRT RPN —REFESREVH Fe. Cu, Co, Ni, Au KB £

ARFRAVNFEFTHEERENERREER, SUVERESRBHETRER. BV MY
BEE. ThBER SRS RIESNSGE, PLEERMOIRBEREMAY RS-, 7
FERASE®RR (Fe, Cu, Co, Ni, Au), LT EHNLGFREY K.

ARFVREVERY BN HHAESR.

EHEGEERY ERELREANEESR, TNEREREEPESRARE VY £
FIEBREEFTHER, MRZCERERLSTAANABNNERE LES THESD, &R
KEBAREZES TREENAERES, ARSI E—XKEERBA-BMEES, WEVY
ERTENAERRE. S HECERERE s FERFNEENRSSILEERIER B
EEBE—EXRMUENASERTERAAEN, BERRR-HREHNHE VT RKRT
V. DXL EBNMERLSTERE I FEREY EN,. PERKTHERRETE
FrEsh g, BEDEGEE, FHXBRBESERS, BREXORE. RLEFA
&/, MV ERT £ GBI FERTFEFD . BEILERNNMIFEDR, F4ERE RV 1E
H, BRT 5RWREEREAELHB LT RKRY R

+—. FHEHE. BF. ARERSELRBVHFHT KRT R

ERFHEFRNEHE IR R FEATRA

BIVERYER &bt B - BREASEERXAPL. Zn,Ca, W.Sn.,
Nb, Ta, Mo, Au. Ag FIIEE BV KNT £5]

FARFENFEFETEREY. KEHZPERBEARLES, HBENERME
(AE. BRERE) MPERXLELER., R ERSPREARLSE. KX LBEMER S
X, RF KB, SRERAYRER. Ry TEOAFRAE 40N KR
FIEES,

1. LR EEREF-—W. Su, Ag. Be, Nb, Ta FERMET T EFR

ARFEETEEBRAALEYRE .. BRPERBEE A LERTERTEE. 8K
BRERVGEEHTEE. AREE, B TkHERE. ERNKE. BEERS. XE-R
SRS R TR, RF A RIELE 135~ Ma), RPDHRAREE. v ERE
RAR LDMERFBEERN, FRARGKBE —WwEA (Sn. Pb, Zn, Ag).

2. 1, FRBTLEEF —Cu, Mo, Pb, Zn, Au. Ag. Fe. STHRRFLERF

ARFLRAMEN . ., BALEH, HRPERRHEOLER BB ESMTTEH
BUHE., BEREEVEEERNKEES. FRERE. 8, BEHE. BE8. W
NAFIBEMEAR S SBRA-HH A, R eHAHIELE Q00~80 Ma), EIREWE
) FEETE . AL 2 K LL- 2R KON B B K L IRAR Y, B R A S AR (Pb, Zn,
Ag. S). #4145 (Cu, Au. Ag. Mo, S). X (Cu. Mo, W), LA (Au,
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Ag). &5 (Au. Ag).

3 I WKV LERY — SHEkILEFXHHEE . ARE. AT KRV LEET

ERFT LR FTE. #iLEH, SPEEYFERBRALER, aEREE. |
EMERE. BV SRLY. RFYRETERERE. 7388 5 kool 80 B A
ZRE, VERBR S AERL (HEE). L ERA) iR #ER).

4 1 TR LERY —H5HEMAERFT LY Fe. Sn. Zn FERT LR

ARV ERFFEERBEEYEN ., BT ES YT ERABBRESMPER LS. &
THEASESE . NEKEHERSFX. R M, SR ERART I RkE. 7
HREL S FERMB A LEED, ¥FEER S A DHRA (Fe. Zn, Sn, Mo) FIAWR
(Fe, Sn),

BITENT R SESNEHRER MIEFTXHET RT RS

ERTVRIFEAHEEBE SN RYRUFTSEER, BATERRETH, 2FE
ST BRERALEN, EREFHANEDER, BRFEERLSE. BEEERKE, &
THPHAERKA. KIAFAERREREAET. BT Ma B4, AT EKYEMR
A&Ew.

ERTHOT KR 2R HERR

AMERAL. REEBSEERETH, EheRLR—ERXH D& E 2 EE
MBI N ERLN . XRFERNHHARIREDERE KL%, B Cu. Au, Ag. Pt Zn,
W, Sn, Fe, Ff&Ry KBF AP, MBACERRGEHE RS TSI &L SIP
ERT&Y.

+=. HAEESRE. . 2. 0. FESRRT SN AT RS

(—) BIFERTET HMEEN HEAEESAIERM Cu, Ni, Co. SPtFTERT
=7

AR R TRARFHEE NG, HEEHENELKLERIATE. RF1EHR
S5REEEEERETEX, RV EASEREZANERTKE. EoANTESE. B
REE.BEFREMNKESSEER., PSRN, b E R 2R EEE Cu,
Ni ALY R, T REAAEIETR (Cu. Ni, Co, Pr. Pd. Se. Te, S),

(2D BLFTKRET RN — 58 FEHEE-PBREBRREAS-HWHEH X Cu, Pb,
Zn, Au, Ag, Be, Li, Nb, Ta, EGTFFEEFE£F

ERFT ZFBW/RENHHXEBEEHER. SESBEMNREEZREBEEZTBER
HEFEHEXE Cu, Ph, Zn. Au, Ag. Be. Li,. Nb, Ta. ZELTERT £5, L4H=4
THEREFTLERT .

1. T, EEFTIERN ——Cu, Au, Fe, Pb, Zn, Ag W HERT ILER

AR ERY EER AT RE RN, HBEHRER A WAERKL-TIRE ZRRT RS
FERTEAMX —EEE-TRE-EBESEESRY, SERE . B8y NKE. A
HNEEE. ORMERE. ks, A8E. THEARE. FRNESNMRRNE
BE, B EE L. MFORER B E. v EEE JOUTHEA, JolRgR, o
EHTEmy a8, FERAREEME&HE (Cu, Zn, Ag. Au, Pb, 5), F[F[IEH)
A, (Pb. Zn), FER (Fe).
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S P Rl

2. 1, "B LHF—Be, Li, Nb, Ta. Rb. Cs. Z®. FATEKRT EEHN
AP LR T FERREREF, BEITERALE. ARER. T ERATREE

TRERE. FREREHEBESEREEX. R HANEELS. X ERFREE. F
PRA A T A ¥ (Be. Li. Nb, Ta, Rb. Cs),

3. 1 B R ERF—Au BIRAFT ERF

ARG EEP AR FRURBRAWREE, SHIRPRBELRETX. FHRNR
BEXRSAE. 7RARE SRAFERKRRA (Aw,

AT HFTRET R0 WIFIER

FERE TN, BT/R B 3 R 0 X T M AR AR T, M T BAIG /R ST W R e A B 3L
KEGBERE. MrZEsh, AARFEREEERES, BHERFTHEH. FREBHASE
HAREFLR-BUME, ERERGAYY KEFT 5 GG 15 KR EFD, [ REHEHY
FRNMERHHHELTEE MR EWNE, Bl TIR-EREFTREL, BAEET
AFEREHEE, FEEONEREEEE-BA, B Au, Fe, Pb, Ag FIKRF LRSI
(1) ZEEASEEERAWEFIITRE KL H, FFIEM Be, Li. Nb, Ta, Rb, Cs.
ZB. EATVERT LR (1,); REEEHERENESE, XEREW KRB, ¥
TR Au B ERREBTEREF (1),

+=. BERTHEIPRAER. REMRTHENT KLT £51
EART HFNLHEE AT KT £5.

(=) BITERV R — S AHAEEE- EERAE-B L AEF XY Cr, Fe, Co,
Ni, Au "R &7

EET RFI-EHEWRIBYW, BBTERAXLENNEE, RV ERASERERE
H-EEER X, SEARE . FBERE. BRESS. ¥RES. Ve EN. 9
REABBRTFEXEEASHEAERKA. RFPHEUBER L. 5 RELHFE/RGER
(Cr. Fe, Co, Ni, ¥4&H. G, MLE) HFKEKKX (Aw),

(20 FIFRRET RN — 58AMREEMEFEXH Sn, Au KR £5)

EET RFIFERERRESEY, HBBEERFHERALE-RER. AV ERASE
FEREFERSMEMBEEHEX. BFRANETER. PEER T HEEL ., HREAES,

FHRAAFHRER Gn, Aw), ARTKEBFERS R, DIHERK . FEIFHFSNRET K,
HHEEFEETR.

ARG HY RAT KA HIF SR

AEMS /R Mo Al 7 th MEPBS /R MO R . BH MBI /RIS B M T MB ARAF AL R . T MENE /R Mol
ENER —WEPRELEEEH, UETEREERSZIH XN Cr, Fe, Au, Co. NI F
PRAE & CGR 1P RET RID RIFE; FRAETE /R I DAL 5 ot il B 22 BT 0

BIE, RPERAES, BRIUERTRHEEENNSEEERAFE XN —REF 4 /0H So
(Auw) BB, WBE 1 5 EKRE #£71.,

+0, XUBRFRS. RER. SEMRTHENT KR F5
ARG R B AW T RET R,

Ni §" FRALF &3
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FRFRFIFERRIUIETEMMEEST ., YFohHETERE. HEAKDERTHE
H. RV ERE —ERE-TEERPEEER X, SEER-BRE. BRE. NkE. +
BEEAILE., EHE. BEEFEALE., By OnNemis. X UFEEXTRE, X
- R . BERRESELSF. VERREX MBS (Fe, V. T, BB (Fe,
Ca. Ni), BEHEHKX (Fe. Cu, 8),

() BIFEREY AN — S5 EE-BEESH XM Co. Cu, Fe. Zn, YA,
WA, BETENAT REF

ARFT ZFTEEFRILBEEE DLW, BEEEEHERTAS. TRE. Ry {ERAE#M
A, MEERE. BECENBRNHRBRESEX. NP RAEE. RFfEREEER
. B LR B R A RIS R MR RE. PEREXBRATHIRK (BA).,

(=) FHPERY RZV—5EAHEEE- B PRERAS- MY S E XA
R 25

AR ZAFEARIU—ARUESEN W, R EsREHAE KLE. EE#R.
BRPERSEESE-PEEKDLE., BIUE., BEHAEEX., RV ETTTeEREET. i
FHRRABE-FRETCER. FERHRE KRBT EMTEREYT, ARPTE
FRf%. G RETET K.

(M) BNV HFET £2F— B EAET R Pb. Zn, Ag. Cd. KETEET &5

FREV EFFEREATERBYEY, STHEERTEYEABRRELS, RVEASHE
HE. FREMERFRERR. RF{CEal. TEMEXIE. 7RI N KRR
MRS SHEE, RAPTEKEER. BHRR. ERERFEHE. KHET K.

FREWPVERRT R HFESRE:

FK B P RIS EM R — P B . AR LB WMEM R RIS TEE=A
WERWERIT. AEEHN- I ENEI RS, SR OKARHRT FEE RS RGBT
#5. PRIVEHMYEFR SEE. BEEE (BREE) XM Cu, Co, Fe, Zn, L
A.\0. BARTERY Z7 (B 1R R L3I0 S0 kL $uK-3 g g
M ARETERF AV (B I ERV AN LG AR LSEMMEESEEFAN-REEF
%) Fe, V, Ti, Cu, Co, NiFRRF R£F 1 RT R,

+A. FECUMRSBBREE. E6. €. SRV HNT KET £5

REFTHE4H M ERET £,

EMBR-EEHEEASAXHREA. AR, BE. £4 Cr. Ni) 7FERF £
3

ERT ZHNFERSL-M/RELEHF, HBTHEHE -FHELKLE. mRgHE
iR, SRTERMXRHEARS . BlE. ke, EREMENE-PREXILE. &
PR TR E B AR - VR, BEYRRE. PR RR AR IR B MBI
R, FEAAREAER e ai). TR B RAMH. ®A. Ni. Cr). fIEX
(HE. SR

+%. ME-EHNPEFESE. /. 2. &, &, R, 8. %. REVHNTERT RS

AT WA HANT ERY EZFNRNAT R

(B IFTERY EF — EaERLEER KL s BE5H XK Au, Ag.PbiZn,
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) - T

WEEH. €40/, BEKAV KRy 25

ARV EFFERY —BEAWERLCERY, EB8FTHRBETEREREXLS. 5§
B ERMEMEESAERE. BRE, o8y, REARE. BREE. BB sSHRE
REMERTERAER, RFERAIFEER. BR-AREEMREE. TR RSEHE
o IEEE, RERNESSEREE, ERHAS HEFRBRA (Au, Ag. Pb, Zn), X
BIIRA &4h (TH. #X4).

(2O BITERT R — SNERPUEERE- B YREBAE- REEREXNE
By K £

AR EZFETHE LB EEER, EBAEH. FHENRERE. AlERITR
. RTEHSBERER AR, MEEEREXANEX. T eURmERY. Ny
YR IE-ERIER, MRS

1.1, B LA — SEEN-BEEH XM Cr, Ni, Cu, Co, LR, AR, BIK
Ay ERY LES

ARy ERFIFFoh, EGERYEE, AB8MERTREHE —EhEARRSE. Al
EHRBES. RVERSHEREES —EAESFX. SRR T ERANE . SHERHE.
Bis. BOas. ANE. BoESRO 5%, Ryt amB R, ATREEES: EH
B, FPERBERE VA REESRE., ¥ RASBEKEREFR (Cr, Ni, Co, P1),

2. 1, RV ERR— SEA-PEE-FREEBHKL-KAOUEFEXE Fe, Cu, Pb,
Zn. STHERIT LETY

ART EEF FFENNERBEFESEMERBET EBohE —BHE k.
A RRLE. SRYEREXMEHAL. RAUEZEFEEE-ARE. XRE. R
ZHE. ANRE. TRYEEXLE. KUREE. RVERREEMERY. mMER
BT WHEE. §ARE B OL- R ALBER R ERAMEE, 5 KRAX a8 K
(Cu, Zn, Fe, Pb, 8). ## 1=k (Pb, Zn, Cu. Sn., Cd, In, Mo, Ag. Au, 3),

(OB VT EKRRT £ — SHEHERE-PRE- RERANEF XM Cu.Zn . Co, Au,
Ag, W, Be, Fe, Bi KRR &5

AR EFFTHRELHFEELLEEESEY. HRBE ML HEE -FHEAXL-T
RER, BV ERSEXREXZNE>x. ZyeHUnEm., ZARBERYUNTWRER. 9
AP TERY,

LI BT REN—SEHESFRXE Cu. Zn, Co, Au. Ag F"KRRFT L EH

AT EEF|F=ERMEILE MRS, BEUHFERARENE, RTIERSHTE
A, Baaax. BT/ EEY. RSRRAYFREE. RIS FERE,
T HERNEIRE Cu, Zn, Co. AuFIR.

2.1, RETEFN — SHIGHXERM W, Fe. Be, Cu, LT IKET ERF

AT ERFITFERN LB EBEY. BHUGTERIRE. XW-TFIREXE. 5
BV EAEXHERELERESMERNNEKS. R B, LR ERF/IFa8
g AWM. ’

(M) ENTHRRT ER — SWMIHERRENPRE-RERAS-RHEEXRH
Mo, Cu, Au. Pb. W. Sn. EAV KT &
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FRET RV EAERY-HERERERSALME, HEPoHEREREMFEAKLE.
S5RFERMEEHEXERESE. MBS, S, ¥lE. figE. RS, A&
BEEA, PR AEENRE, IR ERIY R RE., LSRR AU kol Bl A .

() BV ERT £ —RKBEERFTH Pb. Zn, Cu, Au TR &ZF

R 2T EAL R T E . R E iR REREE . ERNEE. =
kitke., ERESEREENERERTIEFRA —EXH, EATFHERUL. 7LER
HRPEERET, P EMKXS AT IMK (Pb, Zn, ). BRI (Pb. Zn, Cu, 8), X
I (Au),

(F3) BT HERT &R - MBLBEET A Hg, Sb, Ag, As T RN 5

AT RV THRBN ZEHEY, STEEI-BLS5RALKENS . R E
AT SHERTILE. _KEREMRESREX. ERFHsHLM. Ay RRRIE.
L ARAUR T HEERER. v RALFLAERX (Heg. Sb),

CB) FNTERT R —5aHHBEREE XM NI, Cu, Co, Pt, Pd, Au K
R Rl

ERFT AT EETLMBEEY, BEIFTHREREZNESS. AT ERS
MRCE . TR . RS SEENERE k. BT, Froo it (542 a), b8
HRTHREE. PR EREENASEAREAR. RBA FZE)|K (Ni, Cu, Co.
Pt. Pd, Au), RAUFTRNFAHHXETHETIK.

U\ EMPERT £ -— ST - BRERE H XK Nb, REE, U, S, P¥IK
WE &3

AR ZFFERLILTERCEEFAZYE, IRRELHEBARE, BRKER
MEBLRTRE. BFERAFESIERE. CRESHEEBREFER. B ILHE
76 3, 3 08 SR A A IR S U8 L B AL A Sy A 1l AL SR AL B R AL R R EE R (Nb L REE,
U. S. Blkf).

FRTERETEET RO FIER .

WE-BEHEARERPESE. BEJcFmEMa — R ESE L, R ER
—FanAE RS, HEUEE. PHERER. BREHIRS-EHBESESLY
AR EN OUER, BRSEEREEXNE 17 REP£Y,: EELERRES
WA B - BB H LT Cu, NI FLB R &% (G ERT ZEFD ., #ARE
AT AR R, A0E R & A SR TG AE U R f - R R R S, TERLE R
FI5E 1 RS &Y. B REEER A, L EEERE, HTKIE RN
H-RBEE, FAESVTERT AN EEHLTEET IEAXBRE-REESE-TK
Y-BEERES, BERS LT ERS 3. PERBUBFIRATFEHEESEMm, RH
SEREEASEREL, PESRUHERERASKESEFXNB VT RRT R, J
ZNEREREEANEREH I TREN R TREZSRES, FTERAHRESET O P,
Zn. Au, Ag &£ BV EERTEN) fMHg, Sb, As, Ag WERBT £F] (FVy
R 2RI, |

+4., BB —HHE. . BELR. =8, SERTENT ERET 5

AET R AN AT ERT RS,
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(—) E1FRET RN —aERBEABRAEZARKEDN Au, UTKRY R

ART AREERR-FREEERAORT-RIEKNIEEY, EBRHBRITHLERK
B OER-BRERER A SBORAERKERE, SR EREXHARERERE
B HSE. EMEEEXIERERFKS. ST AELE, EoTEsMEP X
i, R RREERE, 7R IR, BRI ER (FRBET). §
PRBA S % 511 & (U, Zn, Cu, Ni). FERX (Au, U, Zn. Co) MFRILFER (Au,
As)., KKR (Au),

() FMITERFT £ —SHLWP—FIHBEPBEREESFXHBEER. E0.
Kia. ZEHTERT RS

AR RAEFAEL (KB BEY, HBHBINEARA—FERARSHERE
FEZ, VA SAESARE. BEGAEEE. RP PRI —F SRR, ¥
LR HRHEHEESUMARPER, 7 REBERA T HWHEFER (Li, Be, Nb, Ta. Rb,
Cs. Sn). FBERX (H=&. #HR).

RE-HNEBEARABECERMAME . RITIEHSLTE., ¥ L-ArRHEIERN
SARHE, BTHIHEEER, 2R FHE=AC B EEE. PE~ARLE
H PR RMEGS, R RBESEEL,. ERESREESESXFTRORT &P &F
HRIL-RII KR, T RERBHRR BT RER R A0, JERMFH &M F A
FTENBI1FERTEN; T8 (0D BEHNERSEREXTENEETER. £
H. THYVERT RS GBI ERY EZ7D.

4+, BT, WitX. €IRRRFTERATHNY RKEY R

A REF WO KA AT R RRRMAPTILES.

(—) 8B 1P RN &9 — SRS E ZEES /X Pt Pd, Co, Ni, Co FK
RY Z5|

ARV R AT EERARMRATRY, ABRMENRELTRER. SAF
fERREXPBEY SERER s, S, . BiE. BREF., By euER
B, WERTYRER. FLERNNERAENUMEE-HFAN, P7RAXTHO SRR
(Cu. Ni, Co). &EIWK (Pt. Pd. Cu, Ni),

(D F VT R £ — S MEE-PBREALEHXH Pb. Zn, Ag. Au. Fe,
Hg. Cu 7" KRBT 5
AR AN FESPTL-MBRITONMEH,. HBBERT -84, =L X IERA

NER. AT ERSZRERRNMEINRERZFIFX. BV EACYHH. 857 WER
FMEE. WoHRAERY.

1. 1, fi# EHEHN-—Pb, Zn, Ag, Cu, Fe, Au, He KRBV T £

ERFERAET LN HEHEMBEF, HE_BL. ZBEXNESHESE. §
BFEREENANEAARTREZRE, TiE. ke, HEENEH4As. A%
TRASER, RTFREANOEH, RREYHEOEE. PR EER WA TRA

(B ), HEFEERNN SN - T REEK: WK (Ag. Cu, Pb, Zn), BEK
{Au. Cu. Fe),

2. L, P EEP —Fe. PFEEYT LR
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ERTERFIFTWRLRBEY, HBHEN &L, ZBL LS. RRE, B
TER SR WE- PO LB . RN ED 8. SE0RRE B R, 5 LA EE
PRBIAAWE ., FRERIWERR Fe. P). EHAHRET %,

(=) BUFHRET R — SR EL- - PEERA B EEH Au. Ni, Sb,
Be. 6. kA, A1, =BT ERT R

BETRIIFERFEU-SRFTUERY, BEnEIEER, PERBEENTRE
Fo MR SEERARANMEMNERATE L. TRTPIBLY. SFHAT LR,

1L 0, {FELHEH—- Ao, Ni. Sb, RE. YA, GHRTIERT LR

BT WRIPERELWERY, BERYERTRENZ8CRBE, SRV ER
XAy ER S GIRARCE . AFERE . TKRBEFEREE. HHE. BRESHER
o, ALY, BT WERE., TR T R, PR YEE
F (Au, Ni, Sb, BEH. B, REVEKEZEE. &, K, BERANEES S
VR, B K., CHESEREREEXNERERSRED .

2.0, R ELHREHN —---Be. Nb, Ta, Pb, Zn, Cu. ¥H. L. B8. =S5 KR
PR

ARTEAFFESRALSILHRNERY, BEHRTEAERE. NRE, B
VHRSREERERAX, TESCLXUAHERERE. SRENS. THERS. E
a. B EURAILE ., FUBRUERERNE, HKAERANNASY BER, 57K
BAAREARR (Nb, Ta, Be— A,

(D BNVFERAT R —H5EIRBYHPBHE BB ALE LY Cu, Mo, Sn. W,
Pb, Zn. Au. Ag T ERT ER
ERT RIEIRERRE. EEHABSE, UENE/R—FERAKLEMR

Bak. BUVERASRINVEKBRIMIER SEREE. RFWRBEMEE-EE. 18
VHXEERSREY. AT ERY).

1.V, P L AEH—-Cu, Mo. Au, Ag " EREF T EF

BT LA THE RE-ERPHERSKE, BEyPERA DS, RS, &
FEASERERREMELRERL, ABFENEE. HHNERES, TR LRy, =
R ES. TRFAMESREY. SREBEERTYERE, ANy EED, 0
2., FRERSERR (Cu. Mo, Au, Ag. Re), REFEREER. LB, BIHF
B, GrE¥SRaRNHAHReE.

2. Ny " &% ——Sn, W, Pb, Zn, Bi, Li, Rb P EEF T EF

ART UHRF -ERE-BEEN, BASUTERBEBEYE. RFERSB S/
ME. ZkiEHES, 0d. EZEREERNESSERERESRTE S, TRy i, —
E DA, TARUASER/EE., Y FEUNZEET, FRERRS MRA LR
(Sn, W, Pb, Zn). /MR (Sn, Bi. Li. Rb), E#L (Fe. Sn. W),

(7)) BV EEF £F- —HEEST M Pb, Zn, Hg. Ag. As B KB £5

AR EPTEZH-BFEPHEARSBER . BT EENTER— b  FER BB E,
THBHXNERS., BT HESRREY. RERFYERE, FAEMYBPER
WA, FEREXAEDE (Pb. Zn. Ag. Cd),
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GR) BUPERF &7 -—— SHAHF IR EE A LEFTXROETERT £ 5

ERTEFEERREF OALSEH, Ry EEIHFELTHTARKL-WRER. SRF{E
FAHEMEHALESETREMEUE, RFHAREHETHA. ERRENYFEXE. ¥
ERRH ANRER, FREELXIERER, AT ELUERRYTKINAE.

BT HETRRT AN SRR,

SRS AEAI T ToEREMREES, BRA LR~ PO HMBRA, L. E
DR M M-SR SR ED . AT T E RSN H S B P EEX LS AR K
PEETERN CEVFERYTEFD) BRSIETHHEHRGT ™. BrORRLmmRd
SENRNRNABENBERESRED, BERTHERLTE, AEVERT RN (F17K
R EFD, XERR=IT M RAES T, Bl RA G EsEe, IR
M- RS K LD 1R BT, DVl S S AN Y i R A LS A H W) Pb. Zn, Ag. Au.Fe,
Cu, Hg R F &7 CGEIFERT 7D . KMESRED —HAESR MM E S
FeHE, MEZLEREECOEERES, ERMLE Au, Ni, /. B8H. AT KRR
FEEAEY (1), TRy, SERUTRENFRELRER, 4 Be, Nb, Ta, Ef.
ZETERTERY ()., HHRB-ERPHFANSBE-HERABREREASRTX
MEDRRER Cu, Mo, Au, Ag W ERTERER (N, FEEE  BPEEFERS
REWHEHEXN Sn, W, Pb. Zn, BIT"KRFEEF (V,), 2F-BEPFERMRE
MM BERE, mHRIREEET B Pb. Zn, He. Ag, As RV E7 CGBV I RRYT R
7)),

+7,, ERBEEEAIRENEST KT N KRBT R

ARTFEHUTNHUSE AP ERF EN-—SEENBSHEXNBRRT T EKRT R
.

AR AT RESEALENRSEARAW-SILRETEY, WRHE NP, FEA
BEY. BERE. SATFEREFXOBE2ROBARNE. SEANE. NS,
BEMHMBARAESS. RVEAABLBRBEET S EY. RERTORXE. 7
BETEREEN, ARTKEAIMBRPHIT. EERITRETTIK.
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HME  JURY KR R5 (B
S R 5 R T

F—N ARTRET R LB RRAS

EHRHRFHIHT KET RAI S B2, {1 S HEERA#HET]; -
2 (5-2) DT £5; Fi-3 (S-3) FMERERN, -4 (S0 WHERZEN, V-5
(5-5) M-RiLMAMREGAHEE. 8. K. WITEEP ¥-6 S-6) &, &, &-8-F. BE
i 01-7 (S-7) REMBEMATERIF (B 4-1).

RRAGEL TREAFTERATRFAOARERS . SHTHE, HHE. wRt
FMAYMBRAE. HKEh BYUR GERMEY LRSS ERRSEERESMES,
XEEBELETHRY B NERSUHRTERT RAZEANEE E 4D, URRAEH
PRI S S UL AR ™ AT R I A 8 WA A S B R (B 4-2).

FHEHPESBROTIRPE, BRI (TR FAM R R 670N AR
HA SR R, EE, BEATEMRT RAMRESYHR (GHETK) Max
BEIREMALETE, WIRERENSERAE. BTV KERERLERD, QEEy
HHE R RBRFNMRESRAWRMBEEARMR 2. B, Siith a6 2 o] 3 B
HRHEAT R (TEALEY), HERTH; SRENEBERHBEATRERTT R
(REMS LR TR SY) L &R R X REVR- VIR ERT B AL E R
Ry KT 27 EPEREEY (B 4-3),

i1 4-3 FPA - ML ER L FEFR 5 M B B0 3 SR 38 2 1R B e B L 6y S 40 AR B
MRS, Y- R RRT RN ELTERMEVNRE ST O &g
B SREMMBRESHAMBRLIER. XERENE—REETENHA. ZKEEHETY
MERBRA . LFE-FIBT R RANELSHEL, AAGMSSRENTE, £5

TEHIH. BFEEEHE R, DREBT R TR TE-TRT RET £ EHE
.

FH O RTERT R HRKAL

HTHEWTRGHRET R4 EE, SAELTRUTILIEE. ARRTEIH
WAR . WEZMMERARRE, URAEFERY 25 560K,

1. UVLRRE PR T & 5 SR I K5
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ER, SER_ENAZANAHES SR ERT 2NAREN IR (BHEH4-
1. 2), AR THIESMBIMER .

1. BRREAERKERFR

HTHEHESEERTRABX—K, ARV ERT ZF LB LR Cu-Pb-Zn-Hg-
Sbhb ) P. Au, Fe, Mn &FIHN3.,

2. BMREAERZ LARBRERRK

PaEd. HTFRAEK. RUBHEIRR, EAMAUERERESTFEZANE
.

3. RBEEREBUKNE SR EEER

FILMR NP R AR ER, A LUR- B #-KBRORR BF, BRUXEXRE
By =B EHR.

4. Rilrs 5B AFRATEATRE

DA RE- AR RTINS, TR RN - e O, IR, ERERY L, B

1 Cu-Pb-Zn-Au +4 2 . BRANE RFEIEET FER KL, U-Th ZH L. HHE Nb-
Ta BRARMEDT LE. AT DT ITRE.

5 NP ES K LEBRRESMRBEXARARER

ECAMEREIZR. ARTHMAEAMELEE,. RU"RR. OR-"“&-EREHEHKT
I Pb-Zn, WEKT . FBY EF, BEZECWL-F/REL. EEEEMO)NIE-HEEEX,
Au, USTHRATHFIRIEREF T RIRFIEBRE.

. RERT AR SR RT ERY ZHTE

R ERT R, HHRAHSEERTES N TRILMHESBARE. OURL
M O 2 sRTE AL Mg R B Rl By, G, RokZRRWR . RE-RAL B
PSS, QUIMRE Y EREZ A LER EARNERAD S . G HER, .
EVFT R KLER, me, 8. -85, %, $P¥ R, pHEY, nelis. X
AR DMHER, mMARDS. RHERGFHS L0 LR, FRIUBA, &K
HPOMAE., OB ERGTHFY, BRTRRVEAIERAREEAENGRE, BN
AR AEAR, TSN ER, DLEDERN. SXNRBEMKLEWDERE. &
RRBFEREVD BN AT, OUERREANE, ZHBREHERRTERE
Ry ERAHRTER, GENEEREZN, Pk, Wik, REBJLARE, TR
EREFSEFRENEAAR, Xo[4BHE. SRAMEAGSERIY, AF2RIBX
shigi i L A i . B ERE R Y. ORAEL. K. FHFERNE RN
RRNTRA, BFLIAERTY, ARMESEET, SARLCIBTIRE~RRALET
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7, BREABRETVIENTE -RRART . SX—RKUFKANTERBBEY .
FET . AR L0 FEF, O AHAEAENESRENE, GRBE. w75, a8, &
REIATIAY &L, ORi-SHETEIRER, 2R EH- W EHaR 8, g
B SR A%, @UEHARER L, #2HREEARENNSET =R, €
FERERT-RERRD . WED . B % . QEABRREREXTRRT RIMA, SEJCRH
7. AREREBY . GURBDNEWACRYBLES. OBHAMNRERRAE. NEH
. B-H-dH-B &-B-R-BEeRERERE, REER. K, K&, SEMTHRK
RKERBERATRRY B, OFRKRELEBE AR ZFERX, SEH-4-
B-EED. HTEFHR. . 8. &. 8. 8%,

1. AL A 15T

CARAEAE R0 ERVOURE R %), a0 MU T =RR8, R SRR HHRF R
T EME R E R .

(1) R KA BANFHANRINT BREAT -F RO RF IR, H
RERGRBEER, BEBANTEIERARTHRAN-HHAFESRE_KERESH
RO BAREHTE 2. BWAT ELNSRARE SRS EE R bR U R R
exE, B2, SRS AREHTERNPT. BEE-SERERAL T RIELFE
ERFUXAALRA, BAUAMEBENEIERFEBTOER. FnETR. TH. Egm
FEEHE 2.

) K ZAEMER RETHF- IR —F R LT ZRAREX R 7 L8
ERTERMSELRL. FIMERTRS SEINRERKD SHZEATL, HT AL#KE
ZRMEH, BERE AV EAKEARE . FRIEERNHEYE TR AR UESE
M. HH, K.O+Na, O K 4% ~8%, M—HMEAEHELT Ry 0.5%~3%. HFEHERT
TR BT R AL S BE R k.

(3) ARP-TRMR AR HARAREREEHE, Al NEL . BEh
HEERERMG2RAERERY, HTE2FRIENMSREEBET AT VRA B UMT
K. SHFER, BRIV RABEAREESRUNAAIER. ANZHER_REXRE
HERX, ERERATHAMOERLEMBRERTEOERY, e ] LB s #ete
ZERAMNANERAEZM OB ANREEAIERR. EHMETHERL, EE=F
HFUnBay R, HEARARBRYERE I YEBEREHRN. AeMEoMMBLa-#
BaRIT >, BRESGELXIFMAGMSRAOT K. ILH-ME T RS XEH LR
HEE, URFPTFRPFRAKLIETHREA, HMBEYUEZ, TRESERRRE S
RALFRBUR A K. ETHENNFKBSKRAT ZR . B—HERARR X ERG ZKEK 4,
WA R X — .

(4) MRS dMBERERNTRAREV “IERETREW M sEHX. &
#vE. BNSEM, Pb-Zn PE M AR REHET &, A A TR MBERNTEERY
By, aFHEAVEET L. ToREMBREESEZE, B XLl a8 ki
e, FEMAMEENS LTBRBAREATREY . X§ . Hib, dErVHHErELaEd
X—RAERHTE. EM—F, FEF-EFO0AMKEATHSERERT SRER
BERIL A, BRI A T AR LR R .
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2. UL ER T B

X BN DT B BRI KA AT S HERMBEREERR KRR R EEER
KHEPKRE, W—RFBEMEERGHREK, F-RIBZEERREX. RRDTERE
TR EERAN A, TS BXEEEY., KEEEN. PEERIMNFERF
k.,

(ODBAXFEERY BAXEERANPHNETFHEDTHRIEFREXT 10 95 Y, WMHAK
LR P My (FEN 22.6~22. 84, |y (17.1~21. D). EHE (17~19.5),
HLEHE (17~19.5), W5 (10.6) F%, BRENEFEFE N 15.5~19.3, LRBRXEER
FIPR R LEDTY: ETHRE. HRENEFLSEDT 10, BRESTFHERRDT, 2
Rt LB WL,

(HXFEERY XEERFPHEFHEDTYRBEENT 10~5 ZHHB T Y, W
RET 6.7~7.5). 8% (6.8~7.1), B (8.1~8.2),. MBEH (5.2~5.4) &%, I
b, KERR-ETY. MAERMNET Y, KT . 9. k. BEETEE
AFLWBBMTRBERXFEERY, oDy bFEE—ESHER.

G HEEER PEERIPHFAEDTYREEENT 5~3 2B D, X—
KRETYIERL, MA¥EREATHELERTHRS, ARFHAEATERT, M.
NG (3.2~3-6), KR (2.95~3.10), 1 4L 0~4.7), REH (3.6~3.9)., =
®y (3.5~3.9), EL4FH (4.2~4.9), WA (3.45~3.55), KRG (3.0~3.2), Al
fi (3.58~3.90) F, BEREPHEERINIPEYRTHATYEER. &RA (3.50~
3.55), ®BE (3.5~3.6), BMA 3.5~3M &, EHFESEET,. -7 REDEN
FRFIEFHTY. NiZEHREAHRBEDT (4.95~5.2) fIRET 4.9~5.20) M
NFREFTHRINFEETYENFEERHEDTY. LEFERESHBRED DR
EERILET Y, L THEY RABREE. A Gkl ki mel s Eait, 15 1962
FEHEEXRE: BEVEDTPOERTND, XEEDTLABXEEDT KR
¥, HEEDEPREERRIT, KE>HSHERE, JHERRYT ., £#EERE2HBRAN
FMERHAEEREY, & AEETINSETLESHET SRELFEH Y.

(1) MEERT MMEERFANTHTHRED,. MEE, kKA. FROSHEREER
NFINT Y, HRESDT EEREREFIAEDY, REFEEH 2.65~2.66, BH
BEHT7, icf. FRAK, EMERRRKEMRAST, it aEZps, 254
R 3% R 5

HARDFRERH —MERER, Da iR RSN RED S ST Kk
BREREREDY .

MEEDTRERENE, MERGE,

(5) BEUE I Au-Pe b o 3% PEY Av-Pr D RIS BEAS s, LA
RN IR, MEMREAEESNS R 1. 1. I, VS0, KEHIBRE
TSR E B RirHich, SR REHKER, (IRA TR H S Au-Pt, Au-Pt-Os-Ir b &
7 (ABRRIE ), Eilk, BEMLRAE URE e b AR EN . XERVUEAE
REAFEANEE, —FERET Av-Pt ZFRTRBAXEEDT £, EERNLIRES
15 km UHEHEE: B— A EREAVEMRBEERAKNFESTLTRELY, BERARES,
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IRBrm R ARRE, Bl Au-Pr BUGEESE; EF 1. | RErdGE—B20 #8810, B
HERGHERAAHEEER, BT A0SR KRR, BNFReda Rk,

(6) FRiI APt BV ERX P8 Av-Pt P EEESETANSRTFHSH, LUK
FHEA/RERE Au-Pr D5 RF, TRSRKERLA, RELE 500 m, Au-Pt §-i8th
EMAE LM RET. EEEHAR, e ARaBLiigth, Av-Pt B9 8+458
£, DREXEETONLHIRES. PRLUKHSEMLETREE, REEIAR
RPEDT R, Hik, DESET ISR YAt EE® Y,

ok, BEWL KA R EBN ZEEEKEEVONSESE, M, EHE 0PN
THRENKHE O, NERWERHIA—HFHED, BEESCO6BRER, A
TEDMNE, RBSERET4E,; X Ine oo @ iy F 50 4R A4 TR 4k B o ik
BEP. AATEDUERARE-&7Y, TER 100 mg/t £, LRDS-QEANTH
TR .

() BARAILEK W-Sn B9 BHUELTFERSFBESEY, o, .
BN, PR, ILEAABBX, GTRARATHIRESRHDT LRER, £XEhE
™ W-Sn. Nb-Ta RA MM HDT FRHRTL, GINEHSTEY W B, ZHMES
T So B R EE N, WA, L—FNDETS, SR EFENDTEBERE S
M, EAFAELRE R TRBRTHRE,

@) RAADT LHRPTHEL BEFBFHENINEERFDT, gL RKEH- BT
ELH. EH—WHRRENELH SR ELH AT, HE. BRI -, &
TENERTHREETWRY, FU, EVBBEEREREREMR. BcREEN D
KWHE (ML, B, FH. BN, EREMRBEED Y (T, M. BN, RE
FRARE (LR MEZRDHE GIT) PREATEMAREEET Y. EEEK, X
EMAL. PR, W, H#E, THIERSE (BRE) RHENARER. Hik, &R
REIAMDVHAME LREMITHRE K.

(9) {R¥# Fe-Ti-Zr-Si U A EEDT RZVCEREDY . 89 ML, £X—%
PlhEH Fe, Ti. Zr. SiIFHFATE. HETEXRNBRER L%, WEEEQEFRLSL,
—PRIT B ER, F-LKRFARBENE, FERNBTHERBBRESHE, +F5E
VAR AL RN R . | PN TR . S DA R D TR K
WEMEDT RPN, YHMREDEREEM ETERA, HaMkE D kmEtx
BoEy, B, NEREV/MRER DT AT EINX Ly,

3. BER Cu-U R,

PER Cu-U ZREFESFMERN U ME. U TEERENFE pH<4) Bt
& (pH>8) PRESEIR, B, ITROAEREER pH AT 4~8 2 [E. F, &
MREERBTEAE, BEEEGEMR UO, (SO0, BEREER UO, (CO,*, LAY
Rk UO, (CON* MFHEY R, B EERE TR EAY. ®it, £pH Ha~
BHIRMAT, B EAY. BRHEVUASTHE U TR, B8, 2o Eay g20tx=
RER., FERABRP, 8. =8, &F. HZE. RE-CHBES=-"0C%SHE, s
ARFCEFRDHSSHTYHIAR, GEI=HER. . FABHEPHREE

fi; B, E—HARMRBBENTERERBM; §=, £1 ~ 1 4NREHSHFEE
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SRS v

MR DS R AN D BN S R E R

1 HRRBER - HRTRRT FAMA

X-RPIRTHKAEES R, FRRAMEN, BoRREEAY, BSARR
RS |
() MRS SRR R KR S RRE B ¥ K B RR, B
RALTIRRS R RA MR AR, R AR RN TAMONNALES, Bk
WA HRAMRERARNREN, BHRRFISE, THSHRTMHRE SIS R
M &, FITEATHEES AN, MANTESESAREN, UREHEN
A AT RS, SEEANTREN, NAERRESERRE RRREN. N
& L A IR DR R A R R L B - R R - B RS, AANER-SERE
BB E- DB E-BEH, FRHEG RN SERAM, RN G RTR A REK
.

(2) AR B RSB R RS- TR, R —
8, MR B RS S RN VU P SRR 5 7 BRI ST 4 e g T
THETHN, GEMEKEMGRES 5. SERARSHERS, HHEERERAT
HE, MEBAREE. THASHE RUT. HER. FLER, AEHS) . XK
X ETWARAT I ELHR. |

OWHFERGRRENEE XA LR L ERELT EORRER,
RETFREMMEAHER, HERR ZOGRMEEHE, NWELKTANEEH
b RPN N SROHRE-FRAS . WA, ERWE-RMORE BRI TRAR
A X AT R K-S R T,

5. BEATE VLY RAY R AR

X—RAERENEAN O FUENIRRATAHEEER L.

RARNPEE: LB, FRAERGLY, BA, JTEERAR-8-8-87,
PARIRFCHERA BT .

HRMARNPEE. HTEARAT AR UAEREY . BRe&ED . &6, 8174%.

6. PRl MBI IR T RN RIS

FA P 3 e 230 B T 9 1 R W%ﬁﬂﬂ#ﬁﬁ%ﬁfﬂ?—%ﬂ;ﬁﬁﬁﬁﬁ‘ﬁiﬁﬁ’ﬁﬁj%"ﬁﬁ
PUETFH SRS . EERARES, DRE-BRE-MTE- M- XL (BRH) AR, B
HFHRUSRESAARBHIMREREPHE.

E—RAPHARTERT RN ECREPEEM BTN UN, XN THMNOREEE
A

7. B-BREMAT FRRERK
AR-ZBRLEL., EFHATIZME- S ERE-KIEFT P, dEmARESG

RadBRERRPEL, MEERNFRERMERCEN. HREMRR T EHEETFERL
T i B 3

KR R R 5 T G E TH BB IRE i w.
8. AU Fe-Mn T RF £FURK

BHVIR Fe-Mn 309 RIEA BBV ERFPIE, — BRI HEEDRAEMAE, WE
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RRAGE; B-REREGHEREMMRBLET . &5, midXisEesy. MUEY %,

X— R KRS RN TRA ST B ST MEN R EHER.

9. MHEBHY Y ZREA

RS LE BRI M{ER, BREEESNEEERT .

BBV AT ZAFTESERY N, EESAEMAERE X, HBEERFETHE
ik, FERVIMAEL.

B HINN B S — I B7EMAE Fe-Mn RFIA S, BB THEERBHEB.

10. B Kk, 2448, KR

BB, =L, HEHREEEE Pb-Zn-Cu-Au-Ag-Sb-Hg ER M FESAH, BN
BRI AR NS DEHE AT RKAD ZPRAHMBE . XHE B THRK
KAMWETRNES RS KBEME LA X,

X-BRAMTES —EHEMEHAA%, EHEARERSSARRBREEEY
BEARKERBSE. FHit, IRIERBARE TRASHEER.

11. M KR B & o=

BRfRE SRR B EEMESD A IEZMART ERY £7. HE, 2IRFERRX
Wa. EXREEA.  MHEHAMEE M, 828 V-U-P-Th-Ba-Ag-Au-Ni-Co-Mn ) 5
SEHENT RANTETENERT, HNEFREISHUARRR. THEANTHERE, 2
TR R A EA TRERRR, UREBEDL DA EL-BEWL-Fo, HEEEFHE. 8
X, ARRTEEARBERERASHERE, &A4. FREATHT: KT X—8.

X—RAWETHRHNCEERBIERAIEREE, HE, MEA L LM EZT M
MW REAENA . BKE. KIS, BT XKSEFHREER.
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~EL RS O

sBhE  WRRE R4

Bt EREERTRAS R R A

—. BERESTERYERY ZINTESTER

FI9TRPE G F, RFHEHNRE., 7B ARNBT 2PN RBHEL (B
5-1), LAEdbiE & R R AR ME#F . 1BE-R CRIUD Be#., SRRV K. kiid
THEAVH . AR IR THRERFFSEIREENAT R HRE, XERY K. #
MR RZRBEHE s MLLE, Hbhfitiil g REESRT#H. SRR, B8
B HHZMIRT TPRTBFANESR, HE—HEs MU E (B 51, HeKE &
) AR IET. AV ENSERATSHEK, EFRERHSEA (il E) R
HEI R I GRE- B ZIARFTH) . U RBRMRE- - SRIEDE (EERT ), #
B hEREE BRE-Ry5E.

ERERT, TERIAMRFERFEFNNERLD. HE MU BRI R R E
HEWRT B, AP ERNE-HEERANEIRTRE, 445BE L 110 R4 KD
80%, #B4r HEIME M AHNT ERT R (PREBREET-HE O F KR ERD. &
BT BAEAEGTH, dHEEFEFTLABYE, BhaedEns Rt 52
BRADN-TIEMEPBRIES R AR Fe, AuFERT ENMIL I RIPTRESPEHN PR
HEEAXH Fe, Cu, Au, Pb, Zn FERT ZFMEERY XK Nb, Ta, W, Sn, Bi, Mo,
Pb, Zn, Ag. Sb, As. Hg ¥ £7|. S AFREREASHNTRBRT £7, N3 REI %
AR, BRSFPEFH M EHEXEMREFEGARER LRk, BES, 19%0),
BRERFHERNEREERRE 37 BANEREEVES . AR REEHRLN
WERNEL Fe. Av B E, RILFTHPERMDERVER8-FREE RN LL Fe, Cu, Au, Pb.
Zn jE, TIREMXHREFEESE XL REE, Nb, Ta, W, Sn. Mo, Bi, Pb, Zn,
Ag. Sb. As. Hg A E. HEBTEMNE, LTARE-KANEWRTH, 23 HI bR 1LE-
FREEKE Ca, Fe, Au, Pb, Zn FERRF R RNBREREEHESREE W, Sn. Mo,
Pb. Zn, Fe. Cu. Nb., Y B &7, SKRILPTHRMAEERT KB, XBR#DE
ARET EBRY RN AT A R R .

BAHMMXEERETTMHRT R, CSHEVEKRFRABRUEREE (UiFERY
) BV ERREEMN, FETEHAL-AETERT ED, B ¢ETEA 4% Cu. Niy
Cr, Fe, Au, Co, Pt. Pb, Zn %, iXHId T M7 B8 & AL 3 7 o o8 O e e B35 3
AR EF MR A LR BRERAEX.

R T ERSFRORT S, FRIEZHRBEEIRTY. RRTHEREHR
B FEHEBRT RS, HABRXSRAEAXTFEAT EHE, EMEART £, 9K &%
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VR IR AR ¢ T FOREY I EY Bl Y R S
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REFEFRS :
NN P o T TR R T ¢

H5-1 HEIERZTFE F) SXS5TERPRERYFENSGENE
1— AN TR REIR ) 2— DN AR, SRR A LR B, s ARE
By s—tEATENERTH, s—KIITPTHRVH, 7L HEMRY ¥, s— TRV E, 9—%
BURBERT R 10— ST K) 11 —FKMigRe#: 12—-FRERV I, 13— B8RRI, 4i—Xd
BY#; 15—BSIW-FHEREILWRTH, 16— FH-BERFH, 17 —RE-HIRey ¥, 180T, WK,
ST RV 19— TR

A AMBY ERAGHAEL TR, Kb, BILEHEE-EEEEH X Cr. Ni, Co, Pt &
PARIBHKLMERT BN, REFTHRINENRERY KAT 2RI RRR S
BV IR KT #7.

BEWE, PESR TR RAY RPE R EHE SR #8850 X2
AEMHXE. ENEZEMITRBEARRTE GF) EFRERMENETRME
HMBRAE G R ARE - BT ERBUARERY XL- TR EZP . PEAR

ABFAL-BAESHERY RN E; AARURFRRERKMGHIOL-FERT ZA B
RERRFRTEREBHNELHHRY R,

T ERSTERT KRBT RIS E R

YRFIEERSERT EAT ZINHARGAER (E5-2), ARUHEFEANED
UREWNERE, HAI=WERY Bk, BTG ERY g, BERY EEMR LR
M, AN KR RAMBRTERE, BEVORF SEKEERS (Hs5-2). &
. TR EIFEE-THERS, DRgSHEeHEER, RHRRP KR, R
WY E, XERFERSERT ERMARATY, SUBREEXEK. BTV RKIERR

W By MU AT A, B (TR o0 B 4y SEE e [l S K oy R BT U, MEL R R ED S Hp e 15, 3y
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ERERTHRTER. Rt hSRORTTEH, WA HRETaE. BNk

MERESRT R E QT AR RS, RIEIMRFERYEREERZH R %
m” (RFRE, 1990), BI9/EHI R0 RuRig 4t T 4 M 2L atFf L5 B & &R 14,
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Bl 5-2 HXE5TRVERTEANANRY B EFE
AR—E®&dEr PT—0ddE: C—MEBREM, VI I—E%XR, Y-MUM, H-E N,
Po—ZWRF

EHEHAY FREEERNTHRZAAERBMER, Wit agmitsg, mR%.
HTFHENMSHTEE. &%, BEETREHNENSESE T, EREFRFILEFN, 1
WY RAARTEMRESEMNPE-RERID-FAU-TIHEEAEDHE, BHAERS. BEC-I
RaE-RE- BB SRR, EEEERILRGSH SIRRFIEDH. PEAKRTE®ELR
PRTRNFEMHRRTREOREEDH. HANRETREHRTRRTI, fEFRKTE
R S AT K R E S RIS R AT H
FERT, BE, EEAEREEF FRLESESRBEATHERTUESE -1 B - R
PR, =4SR5 REE, SeREMERREER EEANSY, TTRXREENEe, RE
HAEHS, RARTHEIESCREERAREGE. BREN TSR BREYRY AR, &
RURT TR AR R, MR SR S M & B iE s PR R, RS~y
B, b)Y % Fe, Cu, Ni, Co. Pt # Au. Ag. Pb, Zn. REE. Nb T8 R yi5a,
BNEMNBERR, MEREZBAEMHNFEAS I ET Y, FEEENRT AT Bk, &
T, BR—SBEEMGERRMEN, MR, PE. SHASK ) MERSEBEH
EHRRRE RN, REZAT, EEWNSRESARADRT Bg, W £ET
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Bk Fe. Cu. Ni, Co, Pb, Zn MBI BRI Sn,. BH, i Fe MY LB ERESE; ¥4
RAML- DR ERY WERE AL M YA ERD A RE, TR T ER S HERY
AP LE Cu, Pb, Zn, W. Sn. Sh. As, Hg., Au, Ag. Nb, Ta., REE. BF&E
BERLRARAY, FERTHBRESERLAEENE,. SR, XS/ ARG SRS
RHHHFAEEEEHP, BIPRTENEETLF TS 808, NEEETE2
M4, EETFRETREGEANBER. FRANEET K, —WEEFRDHE5,
RBESEH—SEITH RE,

=. SHEEHRERTR G BTN, SR ERE

EREAWAERT X ) WEATRREN — M6, HREGERERE B AR,
BRXHARNEE, THEEFAFRPSRMENEHSERERTIERFHN, HTFI4
WRRR A, FTURBHME AT THRAER. SHNMBHESRY L. REAGHEY
MEREDHERTE ) mT.

1. e G R E AR K | P

EREHAREEN A RAAOK, BXARE Y. THE. WERY. WEHRS
BLPISRREEDESRT R, XEFRP EXSTHEEEN, S5 KOL-TRE
REXNERFRENET, MRUMRET . BEMRED, #6550k lEH X0
WD, MOABLEET . TREEEET . NREHNSTH—HS,; THYENEY =T
EREERBENRHMEE T, EEEREIBVEY, SRR TART SEHE, R |
FRUAGHENEEET ., RABEEN KA SRR ERNRT . MUTEE LA |
BRSSP, BTN S Fe. Nb, REE @AEF K. $5 W5 %E Fe. U. |
B MHARID B, &L Cu. Mo, Co. Au. Ag KEF K. REM™ FHBIMNEG |
B Pb, Zn, Ag. Au PR, P/ 584, HEHEEFH XM Cu, Ni, Co. Pi. Pa T, & [
Z, BF Y Fe. Cu, Ni, Nb, REE, Pb, Zn, Au. Ag 5§62, ZHS M LRESAEH
B . MERFRBRP RUENERCH BB RN AU S&HASEEXHOENE
7, WITHRBERESRER R, WABFMENSRNET K, R 8—; e
WG MR A IR RN, B RET R, BB, BBRMEN
HEEWEGR R R EMNERTREERD Y, EERASN. BOTLHMBE.
WRPERRREY, R TERERS. SEAPFMIERTFAIRERE IR, Xi—
A ERPEA R T S A R E RS, BT EAEN ST, BEARE
SR ENBERYENTEB NP EG ERAR, KT LREL. BROBMEEEL,
B AR R A E-BR-R5 . BEEMELEERa 2 L. REENRT TRES R
B, AR XM Cr. Ni. Co. Fe 9" R 5IER BXEHXH Cu. Mo, Pb. Za, Au B, B
Ly R BRI R T dE A T B M - B - R R AT, TR B S R Y
S a T L, B ENEERD, KK, AEERARNGR K- BAEIR Y
ZHERMRIEM, BALEK. LK E, FEERNH, SHREEESEEEXNE
HEH IR R UG AY Feo Co BF IR (MK, REMXS), SERERHLMNET
[ Cu, Mo, Pb. Zn. Au. Ag 51k, TRETARIH R R AALA I AE M & PR 4R 00 S iB4E 4,
DR R Bt 6 R RN BRI R ST, BIRMAIEE Co. Mo, Pb, Zn, Ag. Ai
#, MBERSF-HHET, BFROMERXEFOMERT, FHRTULSIT—HHEs
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[FC RN TE AN

%, FARELERENEEEBRT SRELMEHXMSn, W, Nb, Y 54k, A%

C O HEEKEY . “AO—" Nb, YFFH,

Af AN & R ARMBEKRAE-ThH., MER-SEHEELPTRRTRAL2R

R SRR R RICR , SRS R L RS TR SR A —

EWREARE, EFEFALA-THHRYBRETHEME LAY, B U Fe,
Cu. Co, Ni. Nb, REE, Pb. Zn., Ag. Av 3¥; MER-BAMEAFEELGEM G
WEHNZREFRTEOFTHEME L, 942 Cu. Mo, Co. Ni. Pb, Zn, H Cr. &RIA.
A B Sn, Wi BILBIRTEELER-LAREEARSHRNTLEMEEMEILERE X
BEHE, EFritTERSHEHEXRERXH Cu. Mo, Pb, Zn, Au. Ag, HEEZELMH Sn.

§ W, Nb, Y %p-ik.

2. T HER G RHEMAmK
KR EASPEER G REBIBLKAEM, BT A HMEH B RES, mER-
- GRIRMERT ESRMAN BN ERAR AR, SEEATLEERLTH THEM
MRS (G REHAENNY (5 W, MENSYEERARKEY
BHE-SEEE (WERH XXM SN Cu. NiFbhE, T HEAKL-TRET
THEAFHRET), FItHRNSRREEREF XN Sn. Cu ZE RV L O HARHTE

| W), L EEFELHART S 2 1. TR S T & 5848 KlE S E X

. @%, MW ROLEHEY . WM @€, o RARFSRREEX

| @1 Fe, REE ¥ /K (n#8kT ¥ K% MK, BITHAET . WERNEFTFHERILSE
| BHREAXARBNETER, £ THANKPFFENEEY L. SRV HE

D BERTFREEGH LSRN ATAZFHRETS, SEEREEREAL-RABHT X"

HEREANHEXNNRBEKT T REGHESERBERRXARENRRAFVIL. £
LR B TE AW P AH P, Zn, ST RMA L, SMAEAKX. RURYHES

RIRREF AR, 4R TFIRRLEROHEMEREEX 3, FriZwdmyo

HEHHERR, it RN EEHEREXM W, Sn, Bi. Mo, Pb, Zn, Cu, Ag, Au,
Sb. Hg. Nb, Ta, REE. U¥ ., BEZEE . TREFNFL2FR. BE. @9 ™
i, HERFRMHER (X)) AERARPLASWNT KR £57, W, ELEhHE

B ESRERERAE XM W, S, Pb, Zn, Sb, AuSBF K GITHRLHERRET . M

REBREET . IHSEEY S, EFREMM LN P, Zn, Ag¥ % EVEEALZET-

. HEBRHTARLHTSRELEH e AXOTANBA-F LALLM, Ag. Sb. Hg ¥ K
. W, MBFELAXT P HFSERENTMETHRE4 T H BEHTEREHEHX,

HEEEZEZHE BT, M. M. B, B, XU AR ERAT K Pb, Zn, Au, Sb,
As, Hg, U, #HA. EGAO4AE.

AW, HTEREERAHBR SO EERMLUYERT VNZRITAERT TROWL
TREBRHA, & Ll Fe, Cu. Ni, Co hE, BEHHER, P. FA AL Fe, Cu,

REE.Sn A%, SEBENHENRR, WEFR-BOWHARSBHE LR EHPIL Sn,

W.Pb,Zn FE, MAEHOHENEANLE. SR 5E, BIELNHSEHL W, Sn, Pb,
Zn, Sb, Hg. As, Ag. Au. U ¥ R¥fa, ERFAAWE-SEIEDHNERT, BRTH
FE P LE G, MEESHNRREE, PIESENL S W, Sn, Pb. Zn. Sb. Ag. As. Hg-

67



Pk, Zn, Sb, Ag. As, Hg-Sb. As. Au, Ag. U,

3. HWIL, MWL, JETEEH

XE—MHEEHOAET, BRFREWET, B _8CLIEER IR P ED.
WA, P, M. FRVBHNEZESIERTERNEMEEMGHEN, EHEHWA
e — LM, ATHRBENAS, XEHBMERBERT MERT®E, HAEMA
HA R AESH T REE SEE X OL-TREAT X B -KB K, H2)5
P BB AL BEER, METENEREY . £ AN E RO AR EE 55
HE-BEYEE A XM Cu, Ni, Co. Pb, Pa & H (M. £F LT K. EOIHEY
OEMARILZBERERERT & =SSO BE-PRESHEREN LS, SKE
XM BRI Pb, Zn, Ag ¥ (W)IWHFK) K Fe, Cu. Au, Hg B (ZHEFNHE
BILE . WNEEET . ADFRTS, 7S ER- LW Fe. P, Pb, Zn
¥ RIURFWERERETHINGTHF 2, LHAENE. BE, B3EL—%HREF, L4 Sn,
W, Pb, Zn, Sb, Hg. Au, Ag 5. BEOHNRAF M EBHEARANREDRR
PMEN, ASBERSTXRNERTTEAY. SPREAXLBSRIEXESERE XK Cu,

Pb. Zn. Au. Ag#H{L. BEIEEMURTHEEATEIHRAT BN LR, i
BMALENSERSRERH ERREFY W . CEPPN S AR EERXABL Pb. Zn,
Av R RETB XG0

SRS E TR MZR S A EAF CERLANRRE. BEE. %, &
LWEFZURL, RFHEEZELEEERTLIR. EEYRF R RNESLNRG #HH
HEA, THEEDRENRF MR - ERAEDPHE; RN TENEREZHRLMNE
#1% Cu, Ni, Co. Pb, Pa, Pt—+Fe. Cu, Zn, Au, Ag. Hg—~Sn, W, Pb, Zn, Sb, Hg,
R DA NAE Cr. Fe>Cu, Pb, Zn, Au. Ag HEILIE.

4. FRE-ZR0 KR

HE-RGEHHR - H PO KSR SR, . HAER. mMERM.
MEETE A LR A RIS B X B S AT R BLR G BB R A M A ok,
ERAHEN ST AUREA THASRNZAR G . POHEABRE SELE-BEESEHX
f Cu. Ni. Co %5 két, FERSENE-AMERBEEEH XN Au, Ag, Pb, Zn &
FEA, MM EAABR GRS SEAR Au, Ag PR, FOHTRESEEREE LN
KAM Ni, Cu, Co. Pr, Pa, Au HBENF K, THEX—HEERN T RS LEET
FH.mBEERTVHIEESBEEEARNMERMIGHEREEET, SHHEERA-REEX
WERARXMIRRGELY Cu, Pb, Zn, AuH'K, MERPHBE @5 . FENERLES
B, WEAPT WA WEERE—#HH Cu, Zn, Co. Au, Ag. W, Be T HIBLLEYU MK
SWMAH XM Nb, REE, U, S, P#H HEEFE). MUAFHWE=FHHR . RS

RIPE T WY R ZEZBEREMBEDPH Pb, Zn, Mo, Cu K R EHEMA Au, Ag., He.
Sb (W) B K#,

Wi AT E . MERY . BEHZHROMHRG, EZER LAESH HEHTB0BRY. 5
BEFRTARNE 8. Ry TERECHEN Au, Ag, Fe, Ni, Cu—~dEK. HHiY

0 LHAIZINGEVERVE.
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B Cu, Pb, Zn. Cr—#\L#A80 Pb. Zn. Au, Ag. Sb, Hg #IH{LLAL,

EWEREASRERFT X GF) R, FRHRENe. ROMAM—EE
FaNA, XMEErPENTERNAE —SHEEE L, FEETROSEMLEREN
By ER A,

(1) TERL A EE%, —XREMER, NhEkEFEEE, BXHEEMR
IBARL TR Ay BT Pk 0 B ooy 8 (R A B R R Rt e e AR RS, R,
A HME-R e N TEREZ £, AHRLNER, B—AREZHENNEE
# OUND A, MARE- RN R S, R RAENNESF S BB E
%, MEREEED, EERAESD, WHIHMCH TR REE B &NT LABSEN
Zzh, EEO R RALEEE, BWEE OHNLR,

(2) BREERLARPRAFYERLHESE AROTRFR GE TURSB, K
AEFHAEOREYR, ME¥LEHFEARL, RVDFENAS R ERNEERAE —EMN
WiLB B,

Fe, Cu, Au (K& &H) —Fe, Cu. Ni, Co, Pt, Nb, REE. Pb. Zn. Au, Ag
(Sn) (FTd#H) —~Cu. Pb. Zn, Fe, Cr, &Rl (MEFKRM) —=Cu, Mo, Ni, Co. Pt, Pb,
Zn, Ag. Au QFF-DLH]) —Sn, W, Mo, Bi, Pb, Zn, Sb, Ag., Au, As, Hg., U,
Nb. Ta. REE, Cr. Fe (#{-EORE,

KM LBRELRSE, §. &. 8. £. 8. B, RSV LESWE, 58, &
REESEXMAHRY RAUETLEH . BEHMLARNKEMR, Nb, REE 5 &7 H XMWILHET
HEER. BV TEEASHMRERETEE . AhHFRy ke —, TERSEE. &8
P A I-FEEHHEFLN&ET SHEY . BAS. THEREF /N, FHEENESFXH
FART . SR E A XH Fe, Nb, REEF RFEERRE. SEAHBRPIHE. 8. 8. &
FER—AEEMMES. MERNRFEEEEEHARE. AR E LSRG
B, AEBMEETH Cu, Pb, Zn, Cr. Fe 945 e, BAEMAEEFIRELEHY
BN Fe. Cr, Ni. Co, Cu. Pb. Zn$b, H Mo, W, S 8 LB, PEMFLTE
SR SEE-PRE U BH A, F Fe, Pb, Zn, Ag, Cu, Au FFEH, ML
R TERL, {HL Sn. W, Mo, Bi. Sb, Ag. Au. As. Hg %46, EOMERT
BRETFHENER, BRBRE Cr, Fe, Cu, Pb, Zn, Au, UKL,

RV R AR TEFRATERSE AR AR EZEs S92 REX, RE5BH
BEEMNNPSBR EEAFREEA AR TTE Cr, Fe, Ni, Co. Cu FHEMRT, WkE
ZWERE. SRR ARBR TEHFREASTHRY TE W, Sn. Mo, Bi, Sb, Hg ¥
BRET.,

QRERTYRAELREMNSFE WP e Rl REMEINRT XK. H
FHMLPEIEENER, TE-TREHRESAMRT TE, AAMAHSERYE, M
SHGTEREGHRUETREBAREFAOET X, Aot RMERSHPIOUAR, F
THANSREREZ BB, MERATHERY, JMLUNEIRT S,
RERSIVEA BRI FHHZEmONESETH, PRATHBAMA LY ERE. L

RS, RBRT ARBEXNRETERERA ARAIRAER, XN — KR
THOBESMRERE TR IR LA,
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. EFE—¥E R MEE FHEE BT NS NS T

SRS RETHHES, ~RETFRNEISHS RS RYGRE, MY
RAEY. RIVAET. RKICD THFRES, B-RKBTFRERELE (X)), Mk
B, BEXLEATS. AANRTRRRFRLAREFRXS, HTE%IEnTF.

() FIRFEHESH HEREENTIELETHNBNREDY, CHASENRCS
AEMERRNEHE, EHFEERR, —HERERYE, RS LA ERATAF AR
A BT AEE AT A 3, B05 B HEE- R KL B A B LT BBk
LHEY (EHTE). BEVK. SFRRATAREY ((AENERT K. BRESL
RETH), RRESHAEBAE LD AT, BEESBNEM S ENELHERE
ARE. £A. 287K (THEEF ). FHREEE R RENSE ShtE
A XH Cu. Ni B (BREETK) B,

(2) RIFTHAEY IRTIOERESETERGZAARET SSERBLK
R, ERFEZRBLMLPREEENNWEED, REBESHE, HRNH
Y- PR R I-RAENSAT . ENEFNAEBEERTEMAT AT, EREH
KIEHR ST R A U-RAESHRERIREHRE Fe, Cu, Au T RAS . B3
W, FIL-WEHFHX A Fe, Cu, Au, P, S. BA®E. HAFSP K4AS, EG 5P
KU-BABEXLERFMN-TH. WR-HITHMRHPb, Zn, Ag 'K, BEESEELE
BEXNETE. HFHER S, WHFEK () ES4ERESSCELSEBNBERS
BEHERBASHERENIL-HE ., S@BHBXIER Cu. Au. STHEKHES,

(3) HHEY IR—TEMERLE. EBRMME, ERLNHSSENEE- 2
¥-BED, EARRENREEHESURTANENFARA, SHEXEEAT. &
WIEMRT . WILE B AR X E W, Sn. Mo. Bi. REE 5 5KA4L, H4BB ML
ER; EHE. EREEMERYHEEIHE W. Sn, Mo, Bi, Pb. Zn, Nb, Ta. REE®"
KA EEEILR X ET-EI XK R4 B M Sn. Pb, Zn, Sb, Ag. As, Hg, W 5"
EAL.

(4) FKRHEEXUCEH E— D EWEERER T 80 B AT 27 R 2 R v
e ALK E R - PR A ILTE B, WA TORE TSR, K ITESH = K ITES
WEEIE B, T L Cus Mo, Pb. Zn, Au, Ag RIESIE V£ AT B4, 7KL AR
BR-EAERREETFSRERKILEREKESERMN W, Sn. Be, Nb, TaJ AL
H, ‘

M ERAU—AMERT EHEEA T T EAERTR. ORRERGWNESR
FASHERERAN, MAENESREETRRENEYE, TESIAETERBE N
B MEH . X8 RFERMILY, BERR MW EEEMEARE G- S¥ED
R KILP THEEN R THE. HRE, CSE0R, SHewRNseYy; HgmE
HRBABRESFIEDHNE; KAEREALESELTFH - MR, BEENRSR
A, BYFFRERMKEIITP T, FHENRHER, BEMESELEED. O8HE
HHETWRCBEHUSEE, DEEHELUEEEAEHEREAFT IEE, ARFW
WA AR IR BA e RO X (945, kIl =M 4L, W, Sn. Pb,

In, RESY RACHRA, MEEPNFARENEFUHRAET W. SnWES . 24
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ThER,

. REFEILXET %

AREEZERY#H () FERTRANTR, RIMAVEREREANOBELEE
BaEd, ELBEHRTEREIHEELRET R, AHAHLREEX, XTI
A EXEE, 1987 MEIMEZARTBABELHRRE, PEEHBET R, HEHIT
BAFAKPHERT R, EMFAFLRERE L, £RXHRAGT KAT ZFFRIRFTT R
KL, HEEHATHRE, EXHCRBELSRAE. EHEMART BRI\ VERE
WA, Bl ONERERFTE, KAV RaFRENENAENRANERES,
ELEHERAANERRARZLSBFEE, RENTHSHTHERS CBER, EIFHR, W
—ZPEEMRTE GO, FERBHNENTRFENIERCREXES, FHRHELER
CHEEANRRCHRATFE. Rk, \IRRCATHALHE N EELRILR, 221
AR —RA, ERSHILANAMNRYIR, HAbEUHZE, BFERET T/
i, RRERTEAEEEEREERTE GF) . @EEMMEN —RIM BN
By AEEMNRER, IENREERRMNRTEMERNVHEE, MERNZXA AT BANTR
THEER. QFK-ME-BOHRY 5. X TR 8k & M b RN 3035 h R g o , R
EU-HE—FER—EMaER, LHNFRSANE S, SRRV HEEY. HFH

HEARSZREC U —HIFRERER, EAAREERETHER, ERETVENRH
H— KRR YRS,

7<. KR SHS

b RETHRAKNES, R RLnbal, BABHASBTERF YEREYS
BUEAMEENTRRT EHEL, HEHXSESSEAENARSHRTEREN
RAH—Z, WEREDPREASRENE . MXHERE—BRIE GF) — /-
FIEENEST B PINE R, MBT/RERRE, RIS, KIPTHNSSS, Xk
WMEERFHERSEREREDSHY, EHRRAMESHERENESSRT . W
XEAMEER R EAREME, KEHRBECEEENRESRERT, BHEXRH
ERNES. REERE ORERRE) Wl B, SRy R LA REaeE. %
HASRAER, IR —FHRE, XML, BREASTHEEREE GERBRRLE
MEN), RRMERTE, BREERESENREER, FERENART GERRRILA
. BHAZR).

E0ERTREEN BT RTRE B2 RN T HEE ISR R EN,
1989 4E7E4E BEAT B Py 28 BRI AR & LORIE BT R ASR RS IE 0T/ B A
H B 1RE (S. Ishihara and S. Sawkins, 1989), B AH#H —F TR T KB &
BR, HEETEF. “LH” BEBHEY FFENSE PR EHERRERRT &
BRET &, FARRAXYNY FESTRNMAAET XRmETR EEE., ZRE, 199D,
B RS RBRETHF.

ABTE G, BEER., SRESHNEREANEERS AR NS, BER
Eit, WEBETUEDIFIRVEHNTRAGE, T FESTEBEIIHER RHUT
i, RI#, PERFENEN - HRMRS S BEREFNT KB RHEE, ERER
e RBIAMMERIR . MBS FIAEE. A ERGTET ERY £ g ER
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W, HETERMT ZANEFTRT R A, MHKBAHEGERE LU TEE:

O BRHFERT KAFT RIVETHE, ERELTFERSTBREE N EEMILILERE
ANES; TIENT BT ZAMBRAEMCEREL, FRESFRUKTE. LM
LnE; BE-fRE-RKRTBRRT RA R, KE WA E. 5 RRT ZP BT E,
PR BTE o i 77 1)

(2) BXRSERT KR £, EFERBAKREEHE. HETHHUK. T
EELFNTAAY BES, RV HRESER, RRT ST R0 5y Gk g—
JP&E:

(3) EMBRRNFRRT R, FERTENSK EARAMBN, SEAKFER
SRIFMERE TR, RN MR, ERXRBEER SN, BR W, Sn 3
HE REE &5,

(4 AT EREFT RN, ZRASHTER, ToHCHEEHRE. E3hm. #
RSB EREGHEANE. OKXSHHBEREGEN T, BRME: Ol Tke
BIRSEAL whtBolL,. FEPRW,: OWENAEEERTRTE. LHN (HWRIH
HH) WEWIE, BRE _E=MEEN; OTAN-FEAASEREIK. &, K
FEEER (EAFEE SRR HE, LABMRHHEEDRR, ffESRSH
HRBRY SHFE, F = HEEEE SN = 2B RS g A ER,
WK e e R R RAFAEYER Fe-Cu-Au 5 KT £31,

+. MERETTANRRL

EES LRERER SR REMEM L, P RXEMRT ERBY —HARBEL.

(1) ZEAHRERT H#L. SNBEERT EH8HE P, FMEF LR, MAT#
£, KRR, ARBHPFHFOT RER, Mg es. EE-XHHBK . BRHBEK.
=L R4,

@) BEHEACEMGHBZIRFEBRREFTHAHTREMGZEH. ANHRK 5SHELE
REFXRNWH. L. FE&. USRI FHITE, XREHES 0SB — e i
HIE AR & 7 B A RERY .

3) REFTHEAEEEMRERRE—HR—TRFAMRAME, HFRERERN
HHE.
() FRGEDNMABFEEZEFR Sn, W, Cu, Pb, Zn, Au, Ag. BH Nb, Ta,
WL, EATIR.

FW ORBRTKERT A7 HZ RN

TR KRS £ AR R ABRMGEH S KT T BELELBE, &3560
AR B B R A B FINVR BN R RATLEYE.

—. MART RFIRBISHER

WRE KT #257 A RAE-BIBEET-1 (5-1) M4aAm R hE Rt &, 4
MUREXERSEHRREZRT, MARBRNTHERLES, A, XBERAREHHL

FEF. BT RENR T RIIURERAANGHATHEY,; LFOCLRELTFS, R,
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SAEFRELFHERGHGATHENGILLEYEE, TERERELATRTFEFEE. M
S, TRP R RF ZF PR IUR- B9 R RAMR-2 (S-2), BAA T T U TEY .
&, tHFEFERBAHEENAN, M. €. #4%, WETEFERRTIeRA. EEFF, 2
FEETRTEXEENTEEREANI, SEFLZAEEM, M, 4. 88, 6. &
BEFEN; A EERANAEDY . ETFRAFHENRBEEUBHRE AR RAEE
¥, UTHBREAMFEAR-3+4 (5-3+4). ¥-5 (8-5). -6 (S-6) ff—XKWAH, X
FREEFTHTRER, TEEETRAEERELHER K-,

X51 ARVERTRI>HBER

B O B RV KR E A
F (N-Q} 5344 5-34+4 55 53+4 5-314 5-344
S-3+4 5-5 S-3-1+4 S3t+4 5344 (1)
E {J. K, E) 5344
5-5 8-5 S-5 55 (P
D(C-P-T) 8-5 S-5 5-3+4
55 S-5 S-6 S-6 (1)
S-6 5-6 57 87 (7)
S-7 §-7
3-6 56
C (5-D)
57
B (¢-M S-344
S-7 S-6 5-6
S-7
A (P S8 S 3+4
5-7 S-6
4} =X I-1 1-2 I-1 1-2 1-1 -2 v

() 11 ZRWEEASHNEERNNENGERY 2N EEHNEL T HH
LB A (PT), MR- KL BEXNANRATELED-EFHIRER. BXRTHREE.F
B, EREBRRIEMN.

@) 12 ZXEHNMFEEETENPUD, ERBPFHE- ST E RPN, TH
MEBRPEIEE, FREPHERREEEZEFNEELZNBERR,

(3 11 R FEHNBRFELEEAHRFEAY #7054, Reaiit-aRBEBEESH
IR SRR, BARHE) S-6 BUWILFEA-D UK TBE ETEEMNE; DB
#1 S-5 1 E Bt i S-3-+4 BRI IR A8,

() 1-2R FERHNMEENNDEAS-6 MF BM S5, HANRTER/DHIERN.

G)I-1 R FXABIEREWARTERY £52 D.E B S-3+4 # E B py 8-5,
ERBREENR-B LRI E2EBEEFREREFEREFLEMNAM-RASEURIETHAR
BIFET, Mg REAY.

(6) I-2K ZREHNBRERNMTARTVERT EZINED BARE; EBRPHSSMF
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By S-3-+H4 iR R E —F 8L,

(7 VK AKEESKEFRBREMRME, BT EMEF BAKNS-3+4 BT,
LR EAHRSERT ENAZED, EEHERES 1 -2 K& E RGN
W87, 76 D. E BEHCABIMA S-3+4, S-5, S-6 1 S-7 RAWATEKRT 5%
IR, '

=. RV EKET RI2T0 ML R

FERECHHUGEENE SRS BN S ERERE THAPERRT &P
RIS, O TR THE R, ¥ &ed B H A-B-C-D-E-F #Ph T L&,
TR KT £ZRENEAREZR, B T-1. RFGHANEZER BT EF; T-2 9 F4E
RAAMIRRD R T-3: AEVR-BTEF; T-4. RBFERTER,; T-5. 0500
BT £P . FERWLURH AT MM R, . B—, 5 TFTERX: &=, F
REFERX: F=, ALRVEERX: WU, FELERDER. Hih, URBRFEYRSE
P E g AEALMEN, NTEAXHEHENERES A EHRTORER -8, 8T
¥ =fEgnE, E—RBitriEEEn,; - Rhimiami, K=RIEFAEFE
TE (F5-3).

OT1XK A -BMAPEETHFLSEHRENBZERNGART FRY ERSEK,
BHRARRT EHFH OG- A-E- S 528 EMP E 5, LEL#HaEitaEang
PRV ZPMEBEEBEA AR, AP ERFE2AMRRE S, s8R EY,
HifEEL T FE L=,

(2) T-28 R—EHEATZTERANRL-KBERERIEROIK. B, HAT
ERTEFHHEAETER, BELNERES NIRRT RESRETH N KRR BRE
ARG ERT RIS REE AN, Am, ERBeFERES, ERRSHR T HIH
PERE LT KEANRERADEEZEANFESRAT LKL B fEBRERY . &
KRB RES, LTHEEREEHEESHRAEBN, TiRELl, SHHTHEELSIX—
HEFRY ERF BB TTaEHE .

(T3 Z—EHRIRDTERN, DRIE TEHLERR, KDy XRY
EFLAERE. ETEIMNARBHEFRETAHTHEN. ASSEAERBENEA,
FmEPERUNEILFEARESE, MEETEAEFRBEEMANE, Wy N5 £
BMRETHE; 2FXEHHENAR, dFAEHFEENEAERAEAT LEHFDT £7

3, BARERHEAKRELADTRR, BEHAMEEAA TIREHT K, TR
—MMEBERA .,

(DOT-4X X—EEARBRT LTEHRBMREER, EERE A B H{LEFMD,
EfMLERHHUABRERRMELZERTER, NECERNIX—ER., RBRE, BT
ABRAZEUBEFAE.BRRUILFIEN, HASBREB AN IRE S 406. & 5831
YRS GFEREUETDERAIESY, XERMFREAMATEWR, i E. F BRH R
FAFEFRELE.

G)T-5 & X—UEHARNEFERT ERN, TEREHEXARFERYVER, X
AR ETREPRRE. TEEDBME RYBEERP AR, MAMILTRRH, RE

FERMWBERRBUMTHMEEE, HX 2R ZNMBRE D, EFH BB ES, X
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B 5-3 DR R RIAT R RILRS
T. A
T-1—HHNERE SR £ T-2—A4L- BT ER: T-3—E-DFRTEN, T4 TRESR
BYED, T5—HBRSBERV £
AP —XHEFR, B (€-0) —RE-ANLE, C 5Dy —EF-BELR, D (CP-T) —BR-—
£ 878 E (JK-E): ¥ AE-EB=LEE, F (N-Q); FR=-0C-BNELHE
N-S—EILF-#H; N—FEtd S—REMY
WhETRHT R AL TRENRSE

BB P FHEERTRBRED HAEFSR, MTHYPMER-—RANRH, LTE
EE, ENT-RFKRAEFFER, XUEMNPEEEEIN, ETABRMCEPH
ARERY, BERVSHBRIRARAT KK, EHARRYVWHHAS TR TRE S, W

EXPFHEFSARBALE, ITEHNHAHNARSHREATROTE.
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A

WA “YEFEKRFENERLERERT HRBHNE” R, EESA—F
By, —EHE (RFEH#H) HRFHEETROE -EMEKRT XU ERE, 1
ERBAVEARREGBHE, St—FMAR T KR £V SE— EREWERTH
—EHMBREESNBRN S —SHBEEREXY. ERERRE LEREY. EARFHRETE
VEHAET M, SRUTFFKASTHRIATES, X—BEEEZREEN. TR UER
TRE|EXREERT AP KN, OXHRERRALTGE, RBRRERT S RENER
o HFh, EREFREETSHXATHEPRERES, TURRELT ERT £ZR, URE
ErAPMERFIPH YA —XF RKORZET RO AIRE &, REAMIT “FER
TRIAER” 1 DR FRSLE, NTTZETIEXDT BRI HTLERR,

AT R ERKAT &P I L TE & T RIT R — & X S 3 b B 2R
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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” (415). 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 environments for
metallogenic 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 a systematic way, divided into 66 mineroge-
netic series, 41 minerogenetic subseries and 170 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
serles,

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 6 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 {or developing the mineral exploration and assessment on the

theoritical and applied aspects,
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