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8% g9 2 3k 2 (Paragenesis) ¢ 18 BE 4 Sl 38 8% 45,10 40
BR o B EmIER E A 2B S 2 3L A TRK P LT
M EESEESR L2 LA '

i 40 5% A (Realgar) 8 # 3§ (Orpiment) T A0 #F & B
HHBN GBS MR (—AED FFIk4d
T Bt RS 3t ARk i Z B,

(a) % 8Bk & — A

(b) & B F & vt —— W SEBR,

(c) BB —WBA—KBED ¥ 8 PR,

(a) ¥ 4Bk WM — A RB— MR —2%
BB —— W — AR A,

(e) $LBE— &L BR.

(f)$ih—HBERARF —HHE— &0 —WE

(g) $im— B — S — S6F — B W 88

(h) 8 8 % BR (8t 55 & Bk Sylvanite 3¥ 5 & Bt Nagyagite,
B 4 T Calaverite, 5% & 48 B Petzite 28) — H R & — N H
PR — 8188 &,
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B 4h 4 T 6 AR J% 2k BN 4R 2 B9 35 2, 18 HORJL FERR K
2 M3, B8 KT & T B a7 45 & 222 Ak 65 30 0 48 %, 0D B AR 8% IR
A6 TE B b 28 f 76 B 52 0% K3 B IR 4F B4R 09 4 LR B AE B
GHE LR TE TN ERRLER LA BREE 2 2
B R 2 S B0 DA B o AR 0 B 4y 3t 2k AR 25 AR BRI
28 2% 2 2 B IR B,

B 4 3 Az sz 0 IR JH RS 4R B b S B K B A O 3E IR
W 3 Ay A7 T BRI BE W SR B o 6 86 B S5 BR AL 4 BRI JL A 2
BB REH S D Z ol T AN 2 B EL S 3
B 2 4 W R 6 06 BEBE IR 2 B8 O 4K Bk 98, (Gossan) B W A B
BRI AR e RN ISR ol AR I 8 A B2 W
5E 8% LA A A B2 B IR R O A2 IR 1R R
RSP AR R DB CRDE MRS $EEN 2
B, 7045 4 1 2 op 006 2 R MR FE + £2 20 B G 3K SR A S
GERAFANAEA SRR LY EARE RS2
WG 8 AR NP B GYI ERIIRE S H A
A2 58— o 0 B lLE 4 VTR BE S H @ 8B B OALA B
BT 2 SR S A A BB R BB 4y 2 e 6 A,

B 4 o 2k R NIE (Suceession)  £E BF Ik Hn 3 R W ER 4
AR Z R 2 PR OB B TR P B 4 2 kX FEBR
K2 SRR RATRO B IR B 2 LABLER
Z, B t97 + BT 8 FT VP B Ay o2 A0 BRL U S 200 R A0 ) 4R bR
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WEZHEERKAR RS T REARE B LEBRE ZRIH X
W HEBNERTERYRAERBHAENE LB
¥, Bk 7 2 FE o Sh R P BR B L AE — BROK 3 W IR
o oG w48 2R L 2B RO 2 AR BUE JE

A REFRERZERAR M AR X245 R,
MABERLAEEUMEAZHMMBER —BEHETHAE AR
fA) BE B 0 BR K Z B oA MR — 28 T,

EHEAMAALEBR SR RE ZEBER S LA

OB RARR R 28 B K S B8, B K LS 8 A
‘ ® #H HE

LSRR IR TUEZ A (04, iR, REXL) QBYY.
WBWARRZPKE. Vﬁﬁ_&E’PEEZ%E.? RACHBHAY— R
2 IR ' '




14 WK o4& HW O &=

HMASKRODRBEBRBENERALBWRDAERS B ZHR
REBRABYROAKBEAPEHBASTHEAREHEA Z
B AR S A TR R B — AR A0 K A W) B R G 3 56 B 0 B8R
WSS BA A h W BE L T AR e R 2 4
A 18 AR IR ARBE 35 22 B, B0 3 5 BG4 A Bk K 4 R 2R
I 4R, T &) |

48 8 L 3 & i 18 W (Erzgebirge, Saxony)3 75,7 JE
HAEhEBRRAGER PR ELEASBEER (R E
£ ) ¥ BRI 38 0 Pk AR e B AR (N D R E OB R K
ESDHBEEASZIARBEAMBRZPUERAER
& k5 i

#®
b
B

Aeseeeee

—
Y
=

M LLIEY
<oEsetCe

GLCLL e
<LK
véedegee

2 et
I T ] T Ay
L il ’!”'f/!h‘// ?'{(‘!"g' "f]! He i ? .’/.‘.‘_{\ fl# !\
VLR e 1 (At i A
Y A S AR A AL s
b A AR RV A R e v v v ew
T BRI UIYV EES S TV SE T
VRS RO BRI N e i 3 A0 S 2V T e
c e Yyvv¥ey ¥¥v v ‘.ﬁv M "CV‘\_‘:-&-V-V'\-‘VV}:
AT S

CISTEIR | 1334 ), GBIy (Ureisen, IBIVIERIAIO), LR,
QBRI SBINA WREETH, FBRA, BA WM,

B v R B N R 2 B NGB o AR TR AR 2 B
fEESHEARZEFFH D E LR KT U oY 2 4 REF,
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FREFRTHUREERBWNRASR S 2 EE .00\ &
ARAUBESMERAIER IR ORI RBERAZ
AR S AE BRI LA AN EMNSE
b 25 B LR ZE A R fh.(Pseudomorph)

o v R BK ) 2 A R NA R 36 00,598 3R OB RR K 22 IR oL BRI
BHZBRSEREZAM KB RATUEAR —-B 2
Bl 2 i B b,

(3t —) H. 8, Washington and E. 8, Larsen: *‘Magnetite basals form

North Park, Colorade’, Journ. Wash. Acad, 8ci.,[II(1913)449—52,
(#8=) FZERAFPBUB A RARBANRESHTMNRAEGR
% &,



% RUR 2 4R % 3R B

HWREEZICHAPDOM B EB R G HG TN 3B
BIEARETHHAMERABAGFASRZHEER
AN HBRBFESERB B EH B MNP EUERE
REMAGBPHAKBITHEMALETEN 2 RIS E
ETREEXMNAPFREAHIRZHRBEBMIT R ALES
U8R M R 2 AL A b BRI B ok Y Bt DB TE R
R KaBERFPERAE Z — R4 4,

4 BT RS ROh  2 A on K B 3 O A R ()

(Bb 43 U5 Clarke JoAR 8 b B & B0 2 28 1 50 4 R i BF
TRz HE S,

ER(O) orerererimsnssmrimnnniiiiii. 47.33
BP(SL) reverserimrrereerenerneeninias 97.74
SR(AL) sovemremrmnmmenins i, 7.85
B (Fe) oo Gerreratneneaneantarrstans 4.50
FE(CR) worereeererramsirseniiinsinninans 8.47
FE(Mg) wreverereressronnss senesinenans 2.94
FR(NR) vrovrmimsmriniiennian 2 46
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2700 LT TITTTT R TP PR 2.46
BH(TH) creveerersmemsosnsnessnsncernnnes 0.46
SFLH) wnesesnnessmreorsnsnsnaseraenes 0.22
FE(C) orevermrrennsrmsmnrasensenseasanes 0.19
B (P) seeverrvnmrenranessennaerraseenees 0.12
BlE(S) wwrvererermrmrsnsesnsnnensasnacinis 0.12
€1 (Ba) 0.08
BT(MR) -vrevrrvmmrnerscresssssnsnnssons 0.08
(0]} D T IO O O 0.06
BE(ST) crverrrrmsmresssrmannssnnesssnens 0.02
FL(T) wovererarssnssnrsnsnsnanssniosacens 0.10

B 4k $8(Cr) % (Zr) S2(Ni) &8 (Li) 8L (V)& Ju #od 3

3k 5 0.5%,
MEAALXPFZEBEABERAEGEAARERES
ERSF AL 2R ERE BRI EIMBEELRS
MAALEBBRUE =+ AAABETARBRENT
BB R W A 2 B AT B I
7% 1 A A5 38 05 80 20 090 0 A 22 R 0 AL I

R N AT B L Ak v & B A A B

1A — OGRS BL R BR 4% B BE SR A AT b B2 2 9 AL
RPHHEHHSBNBEREARVNIVERBLIUB|BLEHTTY X d,
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A 2UMEBEEERIWIBH AR Z2EENHEB HE

B0 E g H DR 2 NESSHELEM %S B(EDIX
3 M W I A K B (Superior) # Jj (Keweenaw 4 3) R E B =
I BE 8 ¥E &k ¥ (Dlam“L)»Pﬂ‘iéJﬁﬁﬁﬁaﬁﬁﬁﬂ-z_oxa

18 B M (Montana) || 45 38 Jj (Butte) 22 16 W ¥ w8 & M & +
B2 AT RELHBamd) Z i A8 ALBY T H 2
—ME RN RAEABEELN N Z Y 8 B (Leadville) ¥ I
M, EEBHMAFRERHNHDIFEHEET ZRHEULZE
$., (PHO) AR AE BRI AR MAIREZEZ28F F
BB IR AP A A AN S A BN Z A,
— AR AESSHMARITEREIHUESTAIZTH IR
¥

FoH €D R 56 B K 4R a0 48 v T A R B R &8
RBROGAEBA XB 2 BE

(1)2%&5}'4{3“:}59(2)ﬁm1‘ﬁﬁ!(3)§‘ﬁﬁ’ﬁ¢fﬂ(4)
’“f’(‘.fﬁfﬁ}iﬁﬁﬂ'ﬁﬁl(5)4E§3ﬂ‘liﬁcﬁ{’ﬁfﬁﬁhlﬁﬂﬁ'ﬁ(ﬂ)

AWBWMAZIEEMEM (L) BRZERMEMN (6) BRI
CR AR BT OB AR oY 3 BE A A,

(1) &% 5 4t 48 J(Magmatic Differentiation) fu¥f
Boh Bl R M on kiR A B8 (e R aA R 3
MEHS) FARBRENT TR AERAMBEARKREDH
E W2 76 F5.6 5D, 60 9% B4, 8T, 85,8845, 40,5, 9165 4.8 45,
AAH—WATEHMUYERE MK KA (EE Snets
UE AR L AR 0K R ) b fo 5 KA A B 1 (AlkalD) ke
& By & $K8k, 2 B LEE £0,80,80 S 00 S dm & 1 SF 0T S0 ) B
ERmER i Ean pPMRSTEML V2R
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BEEEDPHERS AP B S ERNBREES ZIENRS
wp i A 6 85 2 B BE S8 B 0 T BB A % AR B A 3E 4R 8 (Nortio)
B b A% 3 o,

KEEPHEAMBIPORBREATH (OSEEBESR) —
e EARSERPRAIESAmMEAD BN 2 HEE,
RAENGEETREXRBAEZHMA T RAEEERD BEM
MEAERUEREAPERNESA DERES RS
HPYAEBSEARRN T ER LS DE GRS
FRABEEEZRE AR APEREALSR R E
RAERBPEREBLHBE SRS HAZZEEREERE
BHigEH 2B R B L R — R BR B R
{ff fil = 8% P fu AE B B Bl 3 & 3 (Syenite) w1 2 1k 8E BE 8%
BBV vh 208 X 5 00 TR BB sl s L B b
BB A BRI KNSR A EARRKSEST
HEARLHEP ERBER 2,

W EREHERASEBXRAFHKPHITRDEIZ
SR BEMEMb B RUBEE &R ZIR KB Z
B o 3 2 40 UE K, ok B BE M (Eruptive Deposit),

(1I1) ‘Sﬁﬁ;ﬂi JB§ (Pneumatolytic Process) iy X i B ili =2
P B JC IR R BENT I A ( TR AR EABREARARAR
A& ) ELBEBATBERELLSEAREREE
7 HE g A 4 D A B8 B B 25 o B 4 2 LB 3% B o
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IS BRERNEAEZ MBS ARN b A AR
K IR AAUE AR 4 BAL B L R R R 2 81T A,

249 fE T R 2 B AL SR TR 0 R 2 1R R R RS
A FAE 3 T UE B 36,8 A Ok B 7 2 T 4R 4R IR %08 ) A i 4
Hoob B A 2 4 08 SRR Bk 76 TSR0 BE 2B 0 b R A LT
SR HEES B AL AR E IS L 5 RS
B 45 SRR B O E B B K N b8 U 50 5 38 88,0 S EE A8 A
Fe 7k 78 15 A0 AR T Bih 0 2 RGBS 00 4R R b
B 4 B 2 4E B A A B SR 7B ROR AL B E B &
B 38 2 35 5 48 40 H0 4R J08 b & B 5K T3 i A 1R B RS R
FABZHR o AEBKER AL BRBHEL ZBE
F.(Mineralizer) fy Bt 58 5% 1t 0B 2 44 /0 W 4: ik 2 0% 1,5 8
A AL R JE (Pneumatolytic Deposit), H A B 14 A3 R 2P B
WHEHSHREABRRLEBEEPAEIIBERZESR
ARERAMBIREPRASS ZHRFER IR Z2EH
RSB MELER P AH 208 60BRES MR
WUEBBB RV AR BRELERESEFTARTER
T B T Ak R R ER BR AL 3 TR R QB T R TN I 18 AL A a
ABRESZREAD LA EPREEILBENEBRE S
A4 0,58 A, 2 RD RR AR 0K 4, % BT o BE B B bR I B O,
MRS P AR BEMNEEZTURZABRSRLE
R WL AR O 1S B K,
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SnF;+2H,0=8n0,+4HF

L BAENAME 22 S B TRELGPZH 04
£ A58 E A . (CaFy) 38 W s 48 018 R0, 7% 00 E R I
WMAEFAREHSTEZEDBAILHIKFRAZRD.S
BRIKZ A 2 88 b g 64 A B 5k B .

(I10) 4 £8 #2 %f 4% JH(Contact Metamorphism and Contact
Metacomntism)  Jk i 4 44 B 46 5 T VE 45 T A K o 8 9% 3
i o gl e b T B AR RO E &2 BALR B O BT & > 2 K
ZEARSABSFHERAHH N 2 A SR EDWN N B
8 308 A B B AR 28 R 2 A T U 2 AR TR i R B LT
BE AR TE 69 B W B0 du W AR T U8 L B A J 4, (Horo-
fels —HZ#EME) BENSEERESEAETAHER
(Andalusite) 2% 2 3% 43 (Cordierite) 2 ¥4 4% # 4.0 /K 2 I & {1k
BHEMHZBERBASH NG RAL S ST EH X
AT RSTHBEXERASRZERATELE &6
maER AL LR KRRz ERmIILEn 2 F
Z W 20,8 L B S b S A oK A bR AL R B ok OB AR
RRBZEBMBERKREBRES TERNBE LAY
Ik & A BLEE SR S Ll 4 TR B A4 A 2 B
MEREA LSR8 R wP ey KBERAS M

N 6,60 43 T 55 2 .0k S5 0% 40 8 BB S 8L FL 2 B K o,
% 15 ¥ M8 9% 4 (Contact Minoral),
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AE 1 0k RE OE s R R A M BRMRE KA A E A
ABHAZHERATKBL BEEBESHAMEZD K
X oh AR AR B A6 IR D S AR BR s B B R R, 6
B, 00 B O 45 2 & BB R 4 o2 3 A AR A AL Y 0% SR D T B
K 4 2 45 5 85 58 K (Contact Deposit), 7 FE 8 & =2 B 1.0 Bi
PR Ue gk Bl gh s 0 IR & 2 2 B R 200 N 4 R RUE
EHEESREHEZBEHRNAADRELGES B 2 KR
BRABBRAREI LSRR ZXRENELBEE R
B 47,57 By & B3 BR 4 1% 1L 4 B BE 4L 8 T Tk BLE IE S R
KB ANERERARD KA R RS b RE B
#r & 3k 2 & )8 1L 4 4, Bk B 50 B AR TR,

(IV) 28 4% 4k JH B 3 3 4 Ji (Motasomatism and Impregna-
tion) ZERAEMBKALBHENEADAZ KBS
AR Z—BEMERFTRTELGAFTARBESIZH
o2 R BB IR a8 (CaCOy) v ¥ MR A 5/ 2 38 i 1T AR
46 SR BT UL E I A R (S IRE MgCa(COy).l. it
KREPZ—BASHRAEGRPZ— BRI BMZ
AR e - O

—BRPRAHERCBLAYZHERBEEAED RIS
MERMZERHEBRABE S 2T Kah KA RK G
CERBE IR AR b O BRR B Ak E Ok 0Y fb BB 8% 28 AR 4R LI IR
& B Uk AR B IR G b Bt B MAR 2 DY #F B — AR @) i Ph 2L
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WREAMAERZHRK OB ZREATEZEESLED ZRK
Bk JK (Metacomatic or Replacement Deposit),

BRIEMEDEFBRRAZERERNR SO PR EL
fRoAE M BB 2 B A B R AR b 2R R B
BAUEBENZEDATRARKDURESBZE B I
f% JK (Impregnation Deposit),

(V) 4k 265 ¥4 3% 4E HI(Chemical Precipitation) £ & F
BT & B) 4t 8 4 22 7K U W0 U0 IR & ) B 4 R i A R B R X
RBEBL&LBEY 2 B EEMEA,

(a) BT RBHAZRBRAEN RIKRSEDNK
Wit FEERRE BN ZRKBER (M-S HIER 688
Bz ZBI P B Wy R A & OB S NE 0 A 2 B AG  R
RILE BN R A B E AP o RS dy ( Bk &,
BRSSP RBREMATBRAZH R HAF
MEBRZTATUBARBMRZY A& R &R Loy

LB REEEREN LA LB KB A EMS
BEFEBL Y b0 ESERMEXT B REDD
Wz B RN RE DS 2 — & 2K A B AR
%ﬁZ%’!*i&,ﬁiﬁﬂﬂ}%&iﬁﬁﬁiﬁkﬁ-%,E%&ﬂj{ﬂ%ﬂﬁ
HE AL TR TR B AL, o B Oy 2 0K 0RIE o B F S Stk B
MEABRHREDNEAEGTEMTRABMREZ RBELE B H b
MEEmER2AeRTURBEY AR EaT®RA




2 O &£ B =

By 282 & oA IR U B R 4,

M Rrh B 2 kA Bt — 885K~ B 4K
(Magmatic or Juvenile Water), It 7 it ¥ HIW & N M TR E
CHEBEFERZAZAXREAABEBREZE T ARK
2 7K ¥ WEAE = 28 K sk ( Meteoric or Vadose Water ), i # K
B,ig A M FAE 3 A b 3 3R 2 Ok AL,

BMRBRZAERHERERZAWEBAES &3 2Z
EBEKRAF SR EARRBRRRIAAS — R R H
BEERARUASHKKRZATF R R AR BTER L
AzHRMGERFHEHz SR KL BR AR A
12 4 B AL A 7,58 B 2 2 ZL UG T 1R 9 0 R AL B 1
i S e, th AL KR Ry R 2 LA R
%ﬁ_yjc_%fz(Ascension or Hydrothermal Theory),

HROHRAIZHPDBSERPFRBRZERBED,
R R B K B E JB 1 A M 2 FUAR S (Steamboat Springs,
Nevada), % i % & J& %6 M 5 ¥ 32 ik JR (Sulphur Banb,Califor-
nin), 7 ¢ U i R $E(Alkali) 1R JR,ik 3 £ J& 2 B ¥ (Geyserite),
I o A A7 SRR 6K AL a4 S A 3t — i, (GE 3403 2 )RR AR,

o 0.0034 gr,
v 0.0012 ,,
B 4. 5Rk(HgS) 0.0070 ,,

Bk 1t £t (PbS) 0.0720 ,,



B3 WBEZHEREKAER 23

B 4t 85 (CuS) 0.0424 gr.
& 1t 8 (Fez05) 3.5924 ,,
& 1t B3 gf“g(Sby As)sS, 78.0308 ,,

BEZHERILBRAHGRIKSTMIRERN BT &R
BUMRB2EHERHNEREZS BREBZIE KMEEIR
ETFTRHERZFHEDNRIBEBER B ZHEZRY KX
HFMERAZIEERY b,

LRBARIAB-RIBHELD ZHBBRRZALERM
RATRWIBERAERZBRMA T A .2 B,

(1) E A3 B T B IK R (Descension Theory) BLaR2Z
18 3 s 45 18 B 3B B0 AR o (6 IS (Werner), iy -+ A2 & A
b Uk AT ) B2 BB 1R — AR B, (22D 58 Bk it
kg A H 2 R OARTE TR B b B R ok 2 B Sk
SR T OB, 2 0+
BEEBRKERESR
Ot BB A R 2 B AR,
4 22 .5 o fF £
EHU MNP KA
EH R 2L R0 0k
TR kA B4R E
.22 455 Bk (Gash Vein)
TR TS BLR T IR 4 B2 1 5 KA 2K s
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e s 0 T 2 A BLBR T R o2 B R B2 R 40 % AR R I8
Fob =36, 7 AE Hb 9% Y S AT 66 4 2 O B0 (R R S L D,

GRS A O 6 BF % X 5% B R 1 9L 6R B IKm M
17 .00 R0 6 B 18 2 1 3K U 2 230 th M0 8 A SRk 2 KK,
AR RS BRI R BRI S D2 R A,
5% vk B T M R % I 2 S8, U B A,

 (2) £ 3 R(Lateral Sceretion Theory) — # db 32,74 Bk IR
AR —— DB R 2 R —— B W A,
Tk 50 3B B 2 b 0 ELER A0 1 BRI B B b 28R M RSN
2058 o b B3 AR B % RE B2 45 -+ AU AT oK A % B
2648 18 2.3 F L 4R v R AT B 0k WA B T Ol 4 B 1R
I 4R 1877 42 % 1880 2,48 1Y % B o 3G M — 1 0K AR 39 ¢ Uk 2
W A T 2 RO 3 8 S0 4 2 BORR R BE S0 B A 4,
BEERGE RSN ENS BRETRZARMAEA
B0 2, 1l 4% Bk 18 JG 7 4 B 2o 2 4 7 4R OR IR 25 R
B h BRI i Mz R LA W RS HB A
T B 2 AL AN B PR TR — RO IR, 4 W AE B v R
35 7 — B T 45 0 Ju A B N 5 B0 B B (New  Clle-
donin) b % 2 B €3 Bk BK RO 5 7 2 24 R DR 8 RS
B2 40y 0 K B R R IR B A B R B B A B TR L R R 3
SRR ERE 2 ARNRER I HARR 2R KSR
v &4k 85 (MO )iz 7K 5 Witk 5 W6 AR i T 4% 1% 3 A0 A B),




% BREKZEBRERIAY 27

2 A 8

b a 0o
MM Gl —-%, s BSAMKEE, b SWI%,

fo ERF PR R P M A WU B AN TR UR
MURBRXBERZASEEH EARBRRMEREER
BEERERREBRAX SRR SHAENZEHK
0005 2 2 IR T 2

(b) MR AEJ] R B W kB0
A HBRWURBAREERA S oW ESHEET R
FREAHBHET 2 REXTFUX B HZEEE
WP ARRE A B I BR 2 U B0k — AR BF B G o 3t b o
B R SRR R R RUR TR i R I A i
PEH WS BRFEEF 2N oE IR L
&2 Tk PR 75 i B 30K H B O BR 2 TR 4 ok B i 4 B2 BR IR
00 G BROR AR R R EORS RO B R B (Btratified
Deposit, Ore Bed, Sedimentary Deposit),




28 Ok & B @

(VD) B 40 AF fI (% £8 B A J Weathering) A& H
F2 3 30328 DR W K2 U T 5 4kt B 2 4R JH S A R
BHEABLMR GRS R K LS T b 4k iR %5 A
2 19 &

HERAH B R 2 E A b FEEAAE L 8RR
B2 R LMK S 2R A LSRN AAS
3 2 R 4 W D BB B K b o ok Ak R 6 B RO R EE R
% B0 B TE 3 S8 s o £ 90 K R 98 K 2 A% B B T R 4 A B
MU R R RN ER L LR B AGH A
&9, 868 o T 1% B BB 2 45 8 B0 Bk JE (Residual Deposit),

BRNAEREZ R A S MRS BERILEMNTE
BEMB Ry A BRAKKE LTS RXEH
AKELHEETRTZEA BT LB REEER G215,
IR 45 — B 2 BB B K,

(VIL) & bE 8% 3 &5 48 H(Mechanical Sedimentation) P8
FALAT AT 4 2 b 0B Kk T BESE TE OK VE Bk A IR B b
HuBERA N LR 2R RNk ATEER%E
e T Uy AR ko A0S H R I R R T 32 - ¥
7 45 A G R R MIIE W DK R o T T K B b B
B % B AR BB UR 2 48 00 75 F Mo MR 1 AR 2 B Bk TR
th 7K 2 A% AT 58 4R 09 E B T A b 2 BR KR 2 4 IS B K
1172 W(Detrital Deposit or Placer Deposit), d #5 7K,80 i
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URENMEDYZHERDPHABEDHREER S HET K
BRADERKHEDERERR LR Z2EMTMAE K Z
MK BESBRERSHAEBE DB AR R A
15 I A K O K KL

RIEHBABK L HE HFRLEHFEENEEE
BT IR LA 86 RLEG ok Ao ok ) R DK SR L B K % B B R K,
MAEEZHBMAREBNERRORRZ A B E
BHRPHRRERERKEAEESNAENZRENLAREH
ZERBEK LB YA R i LS 28K m A e 8§
fENMAERZEIRBEBRZHREZ 2B H X RES
HzBEZEMLBR BB BHEZRBABREBARRZ
Pk G, 6 b 48 7K 24 4E J (Post Hydrothermal Process) Wif 4: jk .
MERH D BRI MR RSB RR AR RERTRE 22 BE B E
B KB W U R BB BN DK 85,8 4% ok i 4E JH (Post Eruption) 4%
f#l{f*ﬁﬂi‘abkiékﬁﬁﬁif‘ﬁ%ﬁﬂﬁ’tkﬁﬁ"'ﬁﬂﬁﬂﬁﬁ
p N 2;;;:5:&?3@2 45 B ¥ 1 (Ore Bringer or Ore Carrier),

MBI HBEKRESBMAZEFEBXNBRAROBES
FHERRKBEEREZHR TR EZER KB R ZHH KB
BB L2 —FRES TFTEESBRHECRS
WL RE tE 55 0 R AR AN RLOK R VR 2 M OB o B R UK
ZHA—BARRH WK ZEES AR — B S RH R —
A P 4B RE 2 0% K BT A LEB B S Bk K D lg)‘?{‘ﬁ HE KB




30 Ok o4& WO =

(Metallogenic FProvince),

TS 25 WK AR ERKEEZ 5 0KE
TN EREKBR LREBFEARZURES R ZH— MK
ZRKBEERERAREMBAKNBE—-SURZEBH
A B 5o 0 IR IR,

(£ —) Clarke: Data of Geochewnistry, U. 5. Geol, Surv. Bulletin No.
616, 1916.

(zk =) F. von fandberger: Zur Theorie der Bildung der Erzgaenge B.
. H. Z, 1877 Nr. 44 Qct; Ueber die Bildung von Erzgaengen
mittels Auslangung des Nebengesteins Z. d. D, G. G. 1880, 5. 350-

(2 =) A. G, Werner, Neue Theorie von der Entstehung der Gaenge.



BB BARARZRE

BR B A R U BE 2 T 0 B 0K Bk BT N B 2 P M
A TR 42 T S0 S F b BB VG BR BT b DM O 4 RRTR M ki
JE 0 A5 A K B b B TR IR 2 BB R B B 4 3t 4 B4R
L T DL 25 3 R R IR 2k R 2 IR PR fu 7R TR KR TR 4
R ELETHERELRRNBRETHETEY &
RREENENER+EZHARE LKW ERESS
T b B B VDR BRAA N B O\ T BB E R WK AR R
BEME R E S WA E 2 B R AN SR
1k R BE B B v s I s AE UE 4 AR UR 2 7 3 4 B R 3
03 e Bh B e R 9K B B T £3,00 2 45 B 2k K 0 R AR 4 B
RREFFNE2 R ERBREXSRREEBUTE
SABRABETRIE 2 RER YRR 20T,
(1) HERUEEI SN0 R B BE BROE Vb 25 BE 4k 8 B 06 JK
BF A % 35 5B 09 B 4,75 5 O S 6 0K 5 1R 45 B T T 2R 1 O,
W% 5 VA S8 2 4E B AR ZE M B0 U5 KR TR B0 AR B AL A L
5 51 3 7 B BK 47,00 s 42 % IS (H. N. Stokes) J5 #: % 13 8 7,
B0 585 J1) 5 K 5 [Fea(SO,)s] 52 ¥ i W0, 5% 4b 2% AT &5 16 4 ),
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i 4 Bk Bk 25 8% (FeS0, ), 6 K B H8.AR % VA # W 1 16 3%
BRBRAEAARBEHRNAALEERARRNSRFE=EY
Bz W BT Sk 2 RN RE JE B RR JE IRV B B S B R AR B AL
6 2 1S WEEL K W S 3 SR ER S B B R ORI 6K A A 1%
AT LS040 T 4 R BR300 48 BE 3N 2 U B A8 O R O, B
¥ 42 66% T UL & 1 55 B BRAR b T BR BAE W HUBR S A e
B AR IR BV UL Y E A B UK BT IR A 2 Bk BR R 2 ¥R HLIE Ok
BB R ERE KA BUAREX B RER K SR
HETUN S EAERYETRABTRZR E R & E
(Acidity) F MR U B HZBEE S NAMZU BRI D,
XEGEEBEUEEMZER TR ARBEES PR
RN AR LB RNETEIETAEH 1% UL
BN RE X AT ED T AMARZEBRERA
B BEAETR K 35 W RO 8 W AR BT 2B B A 0 60 S B U R
BREEWMAHMEORWEZ B hdRAENTHRK @i
2 % .

W ZEBERRNLS (FE AN R E R,
(BERZ 1% LLF)0 3 88 0K R A 81 0% o 906 () B 0k 3% B o %,

PR T OBa 3 I 4B S S 2 g B BB B 450 )E, I B
B 09 5 AR A GBI O S B R 23 IS 9 B B, SR 460 UL
EZBEARAERKBAOABMBEXERK A SEY S
EREBRZBEG AR TUH KR A ERASAHME
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CEHERENEAETE(ESEECREASBRARS
B8 % 80,0 th W 79K ),
o T SRR B AL S B B4 6T JE, 8445 A8 B 6 OK.IR
1R B B2 2k Bk WA A e R 1R JE BT 4R R 2 B BE G BR,
HEMEA G ERERBER TZ2REAAANB NS
BHRBRINEKRD LR~ AR IESEREE RS
eIk e B oSH 2WAm B 575 B L2 B R &
RS —REXHBEBBEAXRRE 2B BB ESH
BEERHE DI T 56 U LB E B

(2) A%k FBERBREKRR) BAFRRZEE
M ERAE 47 E 0 = A e 77 B8 (Trigonal trapezohedron) 2
B AR ERRSEHRFZLW,HhKE %S
B75 [ LA b, 50 BR 4 2 4 38 1k 55 2 8 4k, 4% 51 48 B 37 2, 4
Viig MR aE ST LB AL B 516 BB AKE
BHH e FRBABBER(BRERY) 2B E LT K
BAFRBRZRESHRELSLCAESAEFEZ R
Tk B (A EREE Rt fh) 2 A RSB RS WIE -
ARBEA S FU LMK P HERAZ2HRER B F It
ﬂ%@%ﬁ%ﬁiﬁﬁﬁmEZEﬁmﬁﬂﬁﬁaE%

EAEBMBRKPARRSSRE ERZ2BES AL
RESWEKSHBLXPRERRSE « FH(B RS2
ARABBREEERZARY), EREBRIP ARG
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R « f

RMEMEN «c AXR LB AHRAAPIE TR HEH,

(P) HEREKEEBHXET =AM H R,

) BEREKEHPAIT2HEZ MUk iER
EHRERBETA N R ZELMA VIR R
MERELR AAMBE o AIEZELILEASHILE
1R 1R B BB & B 2T 4B S,

W) ESBAXBE R o NHAEHENZEMLE
W L E A AR e 28,

F 555 T, R WO S5 0k 4 A B UL 22 S b B0 ) Ok AR AE
EOpBEernBREERE R0 aEORSEHEL
AABZRBEREZEBRGMTH RS LEVWZES
BATEY LWABEEEAS A,

(8) 8 IR R {5 B Ik /A (Wollastonite and Pseudo- wollas.
tonite) B KA (CaSiO) BEE B2 HBIMKREEE
PR TS LT 4y n 2k E 1180 % U bk, % 5 8 8 15 KA.
WMEZEKS>ERBEENB AL RAEEDEE LR
HENAEBPBBIETEMBY R BRXRESLEY K
AAEBFREZEEMRERBUBRREBIE=ZBE N E
MEEZHMEMERTS KA Z MK A& REERRE
SHE UV FRAELIS0E N kb,

(4) MW Cu8) HBERBRLEMKMAFSIHRK
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AAEMW ER (BABEMIDFRFEFRAEREHYERAR
KpER EHFGA 2RI R RBEBELT—EZREW
BASEEHa R 2BEHRS B EU LZWBTERZ
TR B M RO E Z KRR PR A
AHBERAAGTLHREZHEAMBERMBRZ ZEARR
WESZE AR ToRBE A HE
B 4,

(5) BT ABMAI R IHLLE LK (Van't Hoff) K it
PR RERUBMEBS2HRASNSTEZERU L2
iR BEAE B A 7 ok ButE b8 ¥ DU 4R 5T ok BB BL R A
BXREFRBRAPZRXBREAZ B E R AR R TYHER
HAK WK 2 7 B Z 48 AL Bk B 43 2R K BB o A b
BB ZRERPEESTREY L2 R EHESE
REBAEASEEPSHARAASGUWESERT R RIS
A H,

(6) Hivoedy 4848 BIAR 19 4 48 #% IC(J. Koenigberger)
R EH K(W. J. Mueller)z ¥ B2, 1E F& 0t 7K ¥§ ¥ vk 3% e, 1R
RMOEU L2 REBDTBNEHETERNIZBRE, (W
45250 B KL TRl 7KV WUk B3 Bk fE TB ] IK (WL Wetzel) 22 BF
ZENDERBRBZTFTVTRKERUABLEFEDER L
R BMAKBEKPETERAEN. TGS DBH L 300 F U
LTRBEZRERREBEXEBXAGERBRKENRERZ
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1 3P S <
B AT 8 2 N T B R B 8RB AT R TR 8 A IR
ZRERNMELHHAZIVAEHDRAES &



0= WIKZ IR Bk i

B R T AR 2 04 JBAE TERE AR O L, S O BLE MR R
WK ZEBERASFRIRER TR FGER A,

— R BE IR 2 A0 AR IR B R 2 1 s B R R B 42 B
W T R R Ak R 2 Bk IR B BRSE R 8 IR W % 2 B A BR KUR
LA 4R AR 00 T8 BB, 2L AR IR e SRR IR A T BT A 2 R BRI
7 B 41 AR K T E JELER K A A A0 R S A0 AR B K M R AR AR
HIHAD,

-G} 8K K 8 H kA BT 2 48 A 4: 8 K (Syngenetic Depo-
sit) S 4% 4 9 K (Epigenetic Deposit), R 3 S 3 4% 5 7 Ff AR 4
B2 8RO AR B A i R A A R L,

(A) M AmEE K

(1) KEBEIE 3& 5 15 5 6 30 ARA e F A 31
BERRAHEAXEHEREEMERTFTEHE B ER 2
KBRAWEREKEAEZELOARKEE T ETRER XK
YL S SRR KRR TE R R A b AR IR AR EE K,

(2) gl 75 R AR B8 W2 AR BR IR W AE AR
AR R R R 2 B FAER ORI RRERZ
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38 Bg Ik 4 H &

#5  £ DAWIAR 7K 25 3 2000 — 8 ok AR 0 243 0t dh 5 3 AR,

(3) BRBEK % 5 B0 T K Ok 651K 2 02 B b
W2 HARRTAMEIEE RRET — 25 AR
76000 Bt R B DK R ZE AR BLA 2 7 I ok 8 B R B Y K UE
I 2 B B IR0 A R R FE 2 M OO R S 2 MR R
A [l .

(B) #2480 K> B &

(1) BIR SR B0 8% 7K v i 4 16,5k i U A
FE 2 0 85 4 R BB S BV R AR

(2) ZICEEIE 56 % 45 5000 0 0 k6 BE B 1L AR
KM 2 T KA sh SR AR S AR B B A8 R IR R R B
oK 4R,

(8) HERGUE I 5% TCBR I A8 B2 16 4 40 JU 0 3 3R,
o A LS (UL AR K S0 B BT 38,

(4) BREBE UK % 4E Mo % % M0 R IR AR R R 69 Y
AR 2 I,

(C) M2 ik REME Kb B2 WA HRK
B B IR T o U ) PR B B S K T3 52 R BR O AR 34,

(1) Bk BRI 2 0% 6,086 & o i 1F R A
B0 R A 4 4% ) 3 AR A .00 0 4 0 4 2 B B kb R —,
3 LA U9 (B3 4 B 2 Ok 4B 5T B 8 L0t AR AR 3K O B OK &
WA B 2 00 UK 0,05 — 88 4 2 R A B 4 3 A 9K B B
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T T ur———

K 3K M 5 L3R 4 3 <2 — LG UK K 77 th o /A
B 9 R AR A W 00 96 A B T B IR 2 0 KA 4 52 0k 0B
R R Sk A .ot DX B R 60 5%, 3% S 9,3 96 B, 8 6 S5 R
A0 AR T R 2 5 0 55 A R A,

(2) BARABE M B 2 0K 9 I0 40 46 A 4R 1 4 20,05
SRR BB A RS B TN R B 2 A, (A
B)

0 R H S TS B SR A 3 — B 08 R — Y R O
&5 S0JE 5 SO 5K 5 B L VO A0 B4 RS b 4 AR AT
15 1935 vk B2 B 4 B 5 B0 R R T 56 BU I i 2 B X
#0 B RS WA DL AT s A m
FSWEITAALIBEL, 6 cd,d b a
(iAmZe) =

NBHDRBE D b V==
R R 2 W AN :
B 69 B )2 B S B 0K AR 5
57 38 4 52 4B i A L ) ISS

RLGH A IRME R ==
W &% L (Selvage & 0% 1% )
ABEZIHE ) 2 RN - !

ﬂﬁﬁ‘-t ﬁ’ﬁ Eﬁ*ﬁ,m C, da ;ﬁﬂ;ﬁfﬁ,fﬁx@o
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s 38 78 ) 0 09 7 AR A 0
MAREFHE AR SR
IR b 2 18 X 8 HUER 0K
B 7 1 BR K R, o

(3) MERIBE B
7B 48 % RS0 B 0 L% 14
4R 2 5% 8 B R I Ha o B
2 B8 £ T 2 A 3 03 :
SRR YRR LR Ot
HEXTE—RERLZBE, o, .
B 4 A 2 8,000 B 5 HL AR W Y0 48 B UK b S 2 R
e €0 46 4 W H I Bk B R J00D SR R T B 4 LR
s R R WY A B T T M R 2 A B B OK 2
f pfoAn 42 T A8 2 B R, (O = ) 3% B0 AR ) o2 R 7,8 i 4E
BT RBE W25
#15 A0 R 2 BB
57 25 # Bk, (Ring Oro)
H 7 70 5 96 10 Al
BRSBTS B 4 R,
(% +—B)

(4) dh T8 4 A% '
BAEALASIL GE GBS 2 BREASD, o, d BUERA.
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RASERUERE, R BEH 23U, X EREARR(Q), 155, ()X
B (C) % HERLLREE .
(Drusy Cavity) %,%8 s+ = ©
225 R A% SR B
A BEETEAETE
ARZW A KRR A,
IAEHBBRER
K g R BA KA
#9, (SR B% IR In] B 4B
B ) XA REM,
(K EFBEHER
A4 B R & {ESIRISEZ IR
153 4 88+ = .




4% B K o4& B &

U LR @BBEE R R EIRRE— K Z &P
mE—BRRESHFEARA2EWRSEZRSA0EBKE
2 3 4005 A AR A B AR A % A A 4% R 2 IR 00



SBIME R BMLER AR R BALTE N

FKAKA M T KRE KK EHKEXRMBE &KX —85
iﬁﬂﬂ:iﬁﬁ%ﬁ*,Eﬁbﬁéﬁiﬂﬁgﬁflﬁﬂlﬂ]ﬁﬂﬁxﬁi
B DKy CFF TR 2 3 97 52 008 0, JR 5 0 22 o 52 B 658 % B 1R 28,
BB HEAKEAMAERN AT E BT BRES g XRKIE
MM Z2SEREEATBERABABRK G TR Kl
BAFBHRAEZEHER 3R S8 63 3 B il
KB ENL B RERERILES LT 2EEEFH
R IRz — K IE M,

BB AMTPZ AR RIB A ZHBEN THRER
AZE/KEMzEBERBEIIFE—-EZTESLT RILK
BRF—EZHEARBRKSEKE I ER — M KER
WA EEARAKEUTOBF/KEHMZ B ANEB
AR CGEE B T/KREBMZE LT 58T K,
% 58 i F 7K ¥ Wi (Underground Water Level or Water Table),

BAEKG 22 ZROMEBEAFRAKRZEBIER R
K2 BB B 2 iR H A I JF (Porosity) 22 K /i 8 A I JE
AR SHE U B R LA2BN 2 ESER O LER W AN K
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A BAOBKRI BN EE R 2HILE NS S EE
WA 2 R o B RO A L R AR 30% E40%.5
BRBBZANLEAR LS 3 28% HA M S S 2REM
MR B A ILEARS 029 = 05%, R B A KB HILES
06% E 1%,

BRI g — AR e R T AR
— A RIS R T B R R S SRR A
B R A ST A M BN VEE AU M2 B2 UK TR 6 R IE B S JRE
HERBBHILEL2SERBENEARELARE KM a1
M-SR h 2 TARUBTREZHSBSRLWES,
N BRWBRAEZLBRELIPR2FERF—BBLZE
BHEMRZEBR BN ZKRSMEASEFR ZHTF,
R K 2 8 R, |

HF K B o2 8 1 O B M T R R AR B 2
AEBHEBBZTFHER TR URER V%2,
MBEERERUE S TFRZERELB FTAEILR —
WMABTAERNESZRALSARTHFRLENESL A
A 70,30 °F 7K W OF 1% 2 2000 4 il %2, |

CHRF KT 2 i B X M T T AT 3 RAE I B3 M Ak
X R WA 2 B, S BN N2 KBS — B R M T K
288 AR 08 5 2 B M TE A — BOTE 48 2 BB LA 1l s )
HAC dn, BT M) TR W OH %0 8B, bR
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B AE £ 18 6y 1 B,

MpRATRAEZHEE A%SBRTFAHE,

ERMARKOARBR G AT CHILERAKERE
RERMTARBALERRME FRABESARAE M HRAER
Kaw T HFEABRLR

BRIk Mt MK AEMWILERN WEKBHBRZE

GREBRZBIAEBEDMABERELENR G
K A KT R 2 #T K A L8 2 A 2 840K KB M
TRGEH X & 2w HF(C0:) R S AL K T3 A E Ak
At S8 R, B {0 B 8 38 88 4k 18 W) o 4 2 B MR B OB v ALn
WK Rz & B3EA S B RESN R | AR HEL s
T[RRI REAAERR R 2Z2EB LAY RI R
WM AP R AN BN A,

Biokog ik et ma 2 aR8n s BRAEN
A I AE S & Bl 4L B # 2 WK vb, 0k B8 B b 3k 1 5,80 R 4L
RMAA LGSR P F RS WS
M SRARREENT R A E AN LR 2 IR
%R‘J&hﬁﬁﬁ.—tj&&%Eﬁ*iﬂﬁ.ﬁﬁiﬁ%,ﬁﬁi%,ﬁﬁﬁ.
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[ s 55 B 49 Bk 8% 3% Rk R UK 08 W 2 A3 1k 2 BE B, 00 B BR DR UK
KGR ZEBBFEM AR ZHASLRZESE R
B {t B 497 52 Bk DK, B B 3 B TR o2 R 1 BB K b Ak i
RERKE MM Fr BB AR B 4 - A
TR AR LIRAT N 2 Hati,

— M AE A X R B ALY 1 2 B LR 48 R R E
BRLH B 4% 4 48 =8 BR 0,0 ( 1) &5 4k T (Oxidized Zone),(2) 2%
2l: B {k 8% B b §# (Zone of Secondary Enrichment ‘of Sulphides),
(8)4 8 5 {t W % (Zone of Primary Sulphides),

(1) 84 WABHBEZBILABAIER
10 18 W 48 48 40 B0 Y J2 BB W00 16 LA 3 A B35 a9 22 40 4% )
BB AZRKRAPFREERAANRBEARL L BN
MABBKAMSHFSRZBAHKMALESEHRERKE
AR IR T R A B8 6 f HLIRE DK o 3 0 4 2 Bt
TR K 2 AR NS b A8 58 B2 R (b 4,6 4R (b o, B e B R
MBI RSB S LSEELRY 2 Pk Wil K
BEE A A0 BLE 1 BT LR B 4 2 AR 8 TR A b
B AR Gk SR ZIEEERS BN IKZEH,
— BB B AR 3 = RB KIS 8 8 (Biconer
Hut, Chapeaun de fer), f£ 2X B ME K B s 5 W B Gossan, 75 H

SR WES ) |

& BE ﬁ%lﬁiﬁﬁﬁﬁ%:@ﬁé&ﬁﬁﬁbﬁ%mﬁhiﬁﬂﬁ
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T 8 R, 2 2 B A R 4 AR O AE BRI B 5L AL (A R A BT R H,
% (Blind Lode) 5,58 4 4% F§ 9,1 4% 3 b 4 21 Fr 1€ TGH 65 0%
THEMRENERUSTEMBERE SR ZM LD I,

M AR R R A B BR IK 2 B8R 4 R SR TR R 2 AU B
LW AL ZHLSANRL DR E N CERE RS G
L PAEBMNAEANRBERLSILE Z G AR E LSS
2 LN A KR A HNU S ILAZ WM
5% I 9 3t

p 1R il v e SR LR 0 s R R LI N R (2
WhEEszHAAHNFEA S SR HBRBEM kL 0K
~HEKHRBEAREMAEES LAZHBKES X
7K Al 1 JB T 2 ) % A KR N W KR LR L RIL
fi YRR DI BE R HE L,

B K,— AR A R KB A W 2 BB
K e U A 3 TS0 0 0 O LA 5B O 2 7 4
A AMEA 2R zEREHEME NIRRT D&
oA MR B E A H A, ,

S EN MEABSAWELGRZHIMA
AR THERFETMBLZ2EERARPEAST L 28K
A Am g EmA aB RS KER G FKE)
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7 BOLAE B 7k T BT R AR 4 Ak AR N, R 3R 5T AE Rk G
BRI 2 44 0 16 B 4B R M 4 R F K TG 2 BLE MRS W
W 77 T 44 A L0 B 5 2 8 T oK T R, A S 4L TR R
#1135 B K6 R0 £ 6 N Jb 3 B (Bisbee Ariz.) BRIl 2 8K IR, th 3
P VE F 1400 R 2 F, 198 S0 B 52 25300 U6 0 15 45 W
W s B A O 6 2 T HB 5,0 R K T 36 5, 0B U A 3 K ok
BhhkarEATMBEERZEFEAKE REALTNE 2,
IR BT BE VR B ST R BT K6 B 30 S ok R B 2 s
B LK S M 2 38 4 45 Dk 5 O A AL O R TS B BB ER ML AR (L
X A5 B B,

SULT Rk 2 B BEAL R OE b % 0 2 R
& o 3% 2 R KA T A 1S BE R 35 AR % BE G,

Fol, +70 + 1,0 =FeS0,+ H,S0,

b S A JH BT A B RR WA 5 B e S WL K

B iR 8,

2FeS0, -+ HeS0+0=Fe, (80,)s+H.0
6FeS0, 4304 3H,0=2Fe,(S0,)3+Fe,(OH) ¢
iy b B B R BF A Bl R BB K R 2 AL RE A8
2 G T B S 2k At T AR e & 0B o B R BT B 2,36 8
B S A0 AR JIR 4 A IR O R BRI O 4 IR S8 4L 1 SR, B0 18 80
BB JE AL 7Y 52 B L6 R 18 6 TR 0 U i s,
£ S UE (FoSa) % K B §8 B (FoS) I 52 2 ihy ) £ 89 4% B
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ifit 5% £,

B (CuFeS,) S 515 e B 0 55 1 14 o2 A% %
55 S0 Ak T 42 1 BF T2 96 B B i 75 5,

CuFeS,4-80 =CuSO,-+FelS0O,

o b 7 35,00 T B T AL T 2 99 8 B 22 v BRLAR B R
B S B R E KR TRERKES R I RE
RAMAEEET TR ABBZLHENNGEREEZ
4t 3 B,

2CuS0,+2CaC03 +H,0 = (CuOH ),CO;3-+2CaS0,; +CO,

(CuOH) ;COs 45 L # 5 (Malachite) B B B Bi Bk  1.X

3CuS0; +8CaC0;+H,,0 = (CuOH)»Cu(CO4) 2+ 3CaS0,4+CO,

(CuOH)Cu(CO)y 15 B $ BR(Azurito), i B R 5 %1 5% 7 4b,

S % B 5 Kb 5 Xi(Silicate) 22 B,

CuS0,44-CaCO0; +HS8i04 H,0 =Cu0+ H,8i0, -+ CaS0O, +CO,

CuOILSiO, 25 8 T # 7 (Chrysocolla), 5 %% i i W% 47 4,

B K S 2 5 i oh B NG 5 B % B R 2 A BT A 1R o
B9 KA AR E,

2080, +2FeS0;+HyO = Cuy0 -+ Fey (S0,)5 + H,S0,
Cu;0 +Hz50,=CuS0,+ H,0+Cu

B2 L BAEALEL R ESW RS RA LK
B B S8 R R A R K TR A S B A0 I 2 4R R I IU L 4L W,
SRR W2 T IRE % B 2 1L K S B 1L A6




50 moOoK o4& BOo&

BRI 2R 68 S U AT 1 BB BR A M 8 BEGE S WAL ST,
BRI Z R AR XHEH B MMLGEA Rkgk
(Glove) 3 7 2 58 9% B8 ZE WY 75 JR 42 R Bl 3 0 BES 2
W2 ERBIE R AH S B RERRZER
B S Y s M 7 2 R 0 S 0 K 2 B O 3
Ji ¥ 3 A ) 4R B 0 4 B AL B 9 SRVE A F R
EAES S 2 MR A 2 Rz LK RS ARY LT,
W 0K 2% 52 QUL BE 49,8 B 9 50 F T S R 3R 98 %58
BALTE 2 iR RS TE 2 A SR SRS

i 5 BE 75 O A S K 52 K K M IR B8 BB B N BE T
BRI M R A LT E S S
B,

7S +4F e, (S0,) s 41,0 = ZnS0, +8FeS0, +4H,80,

AFHUGFBRABIKRASY A KES S BE AR &R
BE WAL AT MRS NIRRT IR E S L
B, 50 4: 82 $a 9% (Calamine),

7080, +CaC0y=ZnCOq+CaS0,

TSI G EERARZHENEWEMERR N
BT MA T AR TR S
FRARZUERPUBSOBBEESCAER AW Z KN4
A WER LML RERIKSEAER2Z RO BRAT A
K e WK R S A R R T 2k 28R KR B AR AL N 2 P,
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—

A7 M S AL B B 22 e B S fo 35 R ) 4% BB 1 (Leadville)
B 1, H 2wz pin TR 860 0,08 B AR AR b O 26 VR U it o 2 ]
At ¥ B Ik 558 & 4,

B SRUBR IR 2 SR BE (Ag,S), 5 ¥ B2 7K B B o 1R
Wi 5E B R B L AR A 4%, T LU 4k T Az 6K AR 30 h o A B
B ER B2 A M A RAL (I MBOT B A,

AgyS 440 =Ag,80,
AgS0,+2NaCl=2AgC1+Nu1, S0,

AgeSO4-2FeS0, = 2Ag+ Fea(80,),

B ol s B R G N AT B B b 58 A b A T 2 B 5 B
T W GG B b s b A R R B SR LA R 1L B B
WAE A T U R PO RO B B AR SR T SUSH B K 2 Bl An
1A 1 8 16 G046 T ) fu B A B v 2 BB 1l 2 — RE
% b B 2 B LI FE T LK 25 00 48 & 8 Ot T4 it S
-+ A FI5ME B T ok, b B8 s B 7% B R 3% 0 W2 B BR AL T
HURAL ER 2 EREEE2RBFRNT N2 B8 £,
BB R, 77 T 00 B WE, 5 B0 B3 S UK A PR S5
b 4 & B 5F K UK 2 AL A S50 e T b B R K R A
BT 47 0,40 6 M 2 BE 1t 4 58 46 15 5% % O LU BR K ol R
2 BEDE A — R 47 b 5 B % BN 0 A0 AL Bk A (3 B B
BE B, 60 B, B 1 60 B,k 0 B, 9L 6 B S5 ) T Lk OREB W &1k
i 45 B 0 40 40 B O oL K 206 S B e ) B R o
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i v 72 SR 4%, (BLAS ¥R B BE 2 SR R BE S8 UL 4 4R (b
BLE IR BT R LU U SR 2 & A 2 R AL,
5% 61k B bR L BB B 2 O 4 8L

&K BAE B AR ERD KR BT R B R
FE TR BK 4L 0% 4 3t 2 & o T KK 2 655 0,88 AT A f o2 B AL
i1 3 5 7K Ak JHAR 4 B 58 95E 9 B0k BE 6 4L 5K 47 5 PR B3 b
2 & 5B WAL T R R B S 2 B A

BT B2 &K WA % & 2 B4 .6 1 SR
A7 7 B, 3 B B B 5K UK 4B JB T 5 0,1 45 B 9 S0 R K Bt
WAEBRMEAZBEABHRARERNREF L REF
kA 7 B ST AL 48 1) AR bR UG BE gl K L2 @ AR LB
W EHACAERBER K ZEALDTHERSEZAR
& U8 H 1 BB+,

AEHEAZANMEBRAERBNLBITE S
3o BB R K BRI R AL B R A B (4 6 T K B
LR A X0 2 R R, TR R A b 6T R 5% S An e A
i 2 WK MBS R A & TRk 2 DB B0 E S
B THESTHEBARSA NS MEO LRSS
Bl 2 b,

B B 68 B 5 R 7k 2 GUAL 48 1,3 52 1S 28 5 76 (Scorodite),
o B R LR Y AR AL A o,

88 3 B 5 KA IR ARS8 B R S IR R
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RUzB AN T 2R A HAHM AR IIZERKE
A B BE SR B bR 65 0,30 S 40 & BR L0 49 BRBR R = B,
HTEAEFRZEA

$3 B & B 4t 4% ok B 4k 4 BROK K AR M AR AL S L ¥
(Nickel Bloom), §% 3 (Cobalt Bloom), 8% &% -1 (Asbolan) (& #£
2 8 A 8 B,

AU LAESHHEAERAHTRIKZHEE THA KRS
BHELGOHBEETERABRBB 2D NHZXRD
RLME M R R B R B IR AR 2 5 iAWk W (Leached
Zone) EWW T RA G RNEBEERZL BRI LEEHNE
KREZ2RASECTHRPZ 4B 42 i R
b Ay B B M4 B A 4 B RE BLA UK B I B SRR D,
EHGUBSZBRAENU TR O RRAORIA B KGR

f

® + A B

FALAREE S a2 BRBIEND) D BiliARKW. c BAEE L
. M EREBALT. d B RAAN XD, e BRURARN. B
BFAE.
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mmwwmwwwm WW

2
WWWWWWWWWMMW

— A% 7R Bt IR 4k 15 AUAE WA b i (Enviched Oxidation Zone), £l
5+ % B

C(2) KA AL R BT BE WAL B LR S
i A AT A AY 52 B 2k B AL B T 2 L0k 7Y R B L KR
5 B AL BE G 2 86 5030 S AL T o2 B AL AR W) WA 4 4% -
2 4 00,100 P S — B B Y A BR N b A5 0 O B A4 01 2L
BR D Bk 10 B AL T R S AL 2 AR oz B G UNHE S R,
SR ES AR LT RARKR LS L G HEA,

B At B 0 b B 2 5E ILH 50 O 2 SRR B B R 0K I
A 2 SUAT B O s 605 A R BT RO RS B
BAL T B 2 A 8 B (6 T A T 2 1L 4 0 IR Sote B AR R
RARNAT R RS L ARSI mEA SR Z
v o0 A T 2 b B TR W ST K T SO T K
[ R SRS L U R A R

B oA B o 3 B O o2 0 B R R B2 L H R
AL LR ICT R A T8 & 8 WS W2 lA NERBSF
PLE — 2 0 e SE B M b s BB R S LR
BN 2 RN AE W AR A KRS LA,
S PR LRTFHZ BB ER 2 R EAEBME T
NI S 6 AR 2,8 R B 00 HE SR BRSH 55K R 0K 508




$EEE BRIE B ER AN E (LEA 55

WRAEMEY, (1 s+
SSE O B A 8 I —
WAHAB LB L] B |
MO B REER B, R

2 B R RO M
¥ 3 # 77 (Ducktown,
Tenness) # J& k6 84 - o
ﬁﬁﬁ%&ﬁﬁﬁﬁ$lf;{ﬁff“?fﬁf?f”
CEAEE B | T
WHEE, (ZRE| VN
SRR T YL T RN
B L A |
B 72 & K R BR
HA RS (Butte [
) 2SR PRI S
MR W AL W Z TS HB AT R ST R R S RATRE S,
i IE 450 6 55 6 0.6 O ¥ 5% P YU B or ek NRHWS K S
o 4 A B8 B A8 BT R B T R UL b T AR A 5 09 BR b B 7S
fWE AT HBRESLN LT, 8% NREME 2%
e %,

f0 b BT S 5 ) B R A 2k 0 BEAE S AL T 2 AR A8,
10 B 465 IR S 6 47 Db U A BRS040 2 R, B0 48 R 2k BE




56 B K £ B &

Av Uk T Sk 0 AR TR 3L 2 B U,

R 2 6 AL B R AL T 2 R E%mmﬁm@&ém
BN RRARBEABABBTHEERTREI T,
kP IMBETHENEREB Y ity R i
ZRITHEWME P L KB AL RN 20 KW
R R 2 BIEAL BR B AL .

AR AR LR Z £ KRB — R R A0 88N A
WoLE X R HBH B AMBER 2R MMELEHK
MAESHEFLE2RESBPATTRATRKA LR LR
Mg AEEAEATURMRMEN TR ALKk teB

BB AR ZEBELERAIRAZERKREADTF
KEU TG RS ARERBIRES (M d b Hw%
B 8% % 45) = 5% 5T AR A4 SRR AR 2 R 4k 09 B 4L 61,

(A) ST~ £ l%

(1) 14CuS0,+6FeS; - 12H,0=
7Cu,S +5FeS0,-+12H,S0,
(2) 11CuS0,+BCuFeS,+8H;0 =
8Cu,S-+-5FeS0¢ +8H,S0;
(8) 2CuSO4+2FeS=Cu,S+2FeS0,+S
(4) 2CuS0,+2PbS =Cu,S+2PbS0O,+8
(5) BCuS+3CuS0, +4H,0=4Cu,sS +4H,S0,
(B) 8B 2 4 &



WA BRIKZERBR AN T 57

(6)  2FeS;-+6CuSO,+4H,0 =2CusFeS; +4H,80,+120
(C) | &2 AR
(7)  4FeS;+70uS0,+4H,0 =TCuS +4FeS0, +4H,S0,
(8) CuFeS,+CuS0,=2CuS+FeS0,
S B O ot OF W W LT B T 2 A AR I 4 L
{8 % 2 69 % 69 B 2B R K 4 B 4k DR AL T ok .
(9) 2KeS, +2CuS0,=2CuFeS, +280, 440
B W 48 TR % B 66 WA B 7R AR 2 4E 69 % 4L 9K 4 2 1
B 7 ELAETE 5 S oS8 7 SR B B ok I R B M o, 6 4 B AL S,
AT B - B e 490 v W2 R B 4L 3540 1L 200 45 B AL 51 2 B
30,00 B JT B35 T 6 2 2 B 6,7 BB I 6 7k R k0 B 4 OF
1508 S0 R K AR 2 At S A T80 R K 58 TR 2 4 S T 4B 2 B 4t
0, 5B 2 689 ¥ e M B T 2k R B 46 SSIEL UK T B 2 TR % b,
PR ALSEF (R A6 &) 2 M 25k 4 BEAL BB R AR
B, 99 B0 S T, S R 285 2 A8 41, 5 2k VI 56 R, 56 06
2T BE S VM ALK A e G M Y B
5 0 S B0 2 38 0T S8 0 A Rty
2 (6 3% 10 A% 97, 3 HE 950 AT . 76 4 O 21 09 K 49 T 2 1 A1
T 5 4, OB 66 9RBE 66 B 2 KRR UK 0K,
AE LB K AL 2 T R B R 0 X B AL TR
(b 70,60 S04 % 7 38 T B 2 Bk N P B 35 4000 3K 8 K
T 50 M B 97 52 4 JTLT Ok B8O 0 Bi.0E A 5,90 B K R 5 2 B




o8 oK 4 H =

451 LR A B 1 BR 42 5 2 09 0 TR AR A S 2 TR B
A7 €S 00 B AL BN — AY R B S BE K 2 I I,

b 3,9 2k Bfc A B 7 1k 9,08 91 B DK A 25 9 38,5 R o
2 B 5 e U 0% 45 SU4L B T 08 3B T B S B I 81 VS G L
LA 7 BB A 1S B L5 SA R K 4 08 T 552 0 U0 B B 105 4

WWWWWWWWWW

-\-w WWWWW

@ﬁﬁﬁﬁﬁ@mﬁﬁmﬁi%mz%ﬁm%&

(3) ARSI b WEIKZ BT 8557 %
4 BT f T LT % B B KOK 2k AR A
T 81t 2 6 4t Bk 47,

I % B B AL 4 R K BF 7 5L ATE K 4 B L BN ALY 2
FLB R 5E 2 R K A 09 88 40 52 R A B 4 R Y B IR 1A
LB 47 T8 58 75 K AT 22 RME T A A H BT R 2 5% K R b 3
Ho 40 2 1 1 b o R IR BR B MR R SRR A TR
2 VR 0 411 52 5 2K B8 M TR 4R 15 0 BE 145 18 %2 W1 B E
8 1% R [ T 52 2 0 B A 2 3 R b,

A€ W HEF # B M (Huelva) 2 ) 8] {T £ (Rio Tinto) i
7 35, P REAR O S 5% S B U AR SUIL T 2 AT 2 4 ok
985 (L A5 B T U 52 S A R 40 % 9,8 O 0 4 9 T
£ MR Bk B 62 1 B 1 4R AEUE RE AT S H A ) 1 B o 0% 8 1l
AR L0008 B 4 B 7 2 8 BE 48 4K do .80 ok BB R M2 B
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60 B OB 4 2.5 - {

42,3 K B 2 MR (Cornwall) i 5,15 2 BOBR AR *huJE 2 04 Bk 4
EREBULAAGH ARIER A MAERZEBT &
B &% 5 B A% OH BROTR DRBE & A U5 G B K L 1 61 AR R
2RO TT A5 R AL 1 2 0 4080 2 it BE R B R
WA S K IRIBREANS A ZRER NG+ -LRE)
B AFE B IR 3ROk R 2 BT DL B8 N O AL BE 09 R B SR AL TR
M2zH LR ZH,

ABHMPHANEEZEZRAKR AT RRABRDIKR G
MBI ZBAERXFARAIF oA EEHERE LB LZKRD
UERABALBHEANMBEARRISHZARDLZ
WIEBEEANBKAZRERA B 282 BIKA.

RABRBFHEZBERMRABE 2 HENTEEZ
P2 RPL ST 90 R S SR EE T — AR o SE UL BE 4L R A8
HREERSRNM L LT RS AERR L B,
HRIEANMNGSB 2 & RB R MHEMHE,

RO A B2 F5 U 3 g B DR 4 IR B 2 0 HE R BE g
% 3 5 K AR AR AL 2 B 0L B K LR HUE R B8
3t A7 T TS LR AR 2 5T BE, R UK 0 48 AT AR R RS 3 o
FRZEE RS R R AR D4 AR R 228 46 4
RENEFEREE LS AP o lEx 2&0 N8BS
S, T2 Ay 58 N BRBR R ML (B A 90T H oL A AR S BRI, B
DEH - KRBT ERT RS YR L,
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HERBRIEATAEZEAAEN RAhBER
Aokt R B A B SUIL T b 2 & B Bl AL B 4 B 0k A R RLFE
5 A0 B B A B AL Ak 5 — AR 2 0 AL 4F LI A 84 20 A
RS2 2K 2k 0 6 AL AT JTLED 7E R 52 Bk AL BR B b R M R K 2
H SRR IR b2 BB R R LR BT A 2
G T AE A 8 UK B ol o2 % SR 5% 26 4 B B 4 AL A T UK
BEEEMAENREO T A ER TN E B EEE 0D
JH SL45 48 % (Butto, Montana) Fit i 72 Bt B 48 B B% IR0 % 46
16 (W. H. Weed) 2 BF %, (B~ it 1 77 2 B IR 7 2 3% 17
WE 2k F o B IR 2 5 35K SR B B IR R 48 262 s 48 T B 2,
WRBE S A W R A 2 84 BR kS 25 B
1 TR A B B AL A R — B A 2 TR R, 00 B B
5 5K (CugAsS,) £ 4,00 T% & 16 5% WR 2 b 5 B 2 8 MR 8 A
B IE AR R T =S R 2 s B R S B
TSR B BT SRRt RKAE M2 A R AR R R B R
Uy 4 S 25,0 A% 0% U 2 3 BOE o 55 4 R A& B A HE E
K KRB 2 AR ARREAL B F2E e E 32
GEBRATMUER S L 00ETSH LFMEETAHES
2 B Wt R B 2 5 T4 LT O 4 4 B B AL S A

2FeS, +6CuCOs+2KHCOg = 3Cu;S + Fey05+ K380, +8C0, + H,0
i ¥y :

8K eS8, +16Ag:C05+NayCO;s = 15Ag,S +4F €,05 +Na,50, +16CO;
HHE 52K |




62 mook 4 HBHOO®

b IR B HE dn gl koAb R T UL A R & B B
ft 8 B O B B4k & A8 B4R HESE W 58 8 & 3R S R BE
S DE 2 BE R AL sl 2 WA & b BYAF LW 3L S h kS5 F
R WA RFIE SR AR R — 4
81104 % % 4% & 24 (Graphic Intergrowth) 3 (65 - A #) 0k 7%
A B0 B ST A 2 ()

S s R AR K 2 KR A

Az A AR SRENESMRASBIRNT
2 8,5 Bk A RE K 2 IR, R E IR E B K 2 A
MV AR Y B4k N, CHE) e R B 8 R

M B LA W LR % )L 1 2 s R B
g AR




MR BRAGZEMGRR AR (AR a3

(it =)

W, H. Weed: Ore Deposition and Vein Enrichment by Ascending
Hot Water; Trans, Am. Inst. Min. Eng. 1903,

A. F. Rogers: Secondary Sulphide Ernrichment of Copper Ores
with Special Reference to Microacopic Study. Mining Press, Vol,
109, 1914, pp. 650-685,

Dr, Etokes: U, 8, Geol, Surv, Bulletin No, 186,



WHE PWERZ SRR

o B 22 B RS9 8% IR, R & B B 4L UK SR FE @ L
2 TR A AL 27 o B 3 M2 T K A e B AL
BE s e M S B T AEBE S RO S TV 4 (R F Ok &,
10 AL 5% 1K o 94 97 B 25 B% 8% (Ore Shoot), 7R B B it K 7k
e VIR 4 1 2 2K 4 09 75 16 B AL b S R B K B O R ik
2 7 AL TR 00 8 3t i 2R AR I B T LA 4k R K MRS FE TR
2 % 3K 42 A,

B 26 B0 K 7 B 3G 2 R AR o R B OR BN DB 0K 2 g8
53 i #3285 52 0 6,1 B AT T 36 4R 4 o 3R 48 AR 06 2 B0 A
REAM 2B AR AES 2B RSP R R 2 —
WATARME 2R — BB LEE BB N A&
WA BN B

B T ol BT 2 BN L BE K b KR A T A% B AE UK IR
ohe A7 ER 40 AR 00 52 85 TR 08 2 4 A R R R A B B R R
2 RAR IR IR ER LU R N B RR 2 4o K ST R B A A

WOBNEE AR VR AR O Bk Lk IR TR A R
BB o A B B 2 TR K e — AR B A B AR 2 R A B (W)

64




WAL WMEZEWmRE 65

(Bonanza) A7 BE 44 A S AR 45 b 4 — B SR OB Y N X Z B AR
H— A B E AR 1 A B8R J(Nest), 8% b7 (Bunch), 8% FE(Pocket)
SH A REERER P X H TR G LB T & E &R
4% £} 2 B B %% (Ore Shoot, Ore Course), ¥ ¥ & 2 98 K 1%
A4 T 65 3Kk e b LA T F W 5,88 2 SR (Ore Chimney,
Ore Pipe) 4 BF 7F Bk IR B 30 4 8k 0 ohf 4R 40 3 Ak 2 & B IS,
S $# 22 B8 Bk 4 (Pay Streak), dw B3RP #8588 K00 IR LA AR
BZ4ABACKE LLERRK XS B2 B%EEMRR
AR RERBZBRENKSIH S XK R 4B 00
+ B,

B2 WREL, & BOE, bA®, c A4 d BN,

b &5 W BRI 2 B AR BE BRAR 2 BR R (AR R 2
Wi B B2 00 R 48 0 2K E0 W 0BG -1 ),



66 e 0w 4 KW=

NMIHEEIR ST R 2 T AR R, ROV RS2 S,

WHEBABLRBEXATAETRLIRE RS
KL K B2 S0 AT — R R B0 ULV T BE A B R R o ) 3
12 IE A,

WORRER Y R BD K BR A BT 3R BFORH Kk 4 TR
2 MRV AR K RO AR B2 2 BB LS R B R
£ 01 T 2k j 608 1 b 3R 2 JR R o 41 A R RR 2 S R, A
2k % 05 R RO

(1) MU IERE M JF X IE0E  fEBRIE & W2 2k
Wi, M ROVR IR Y B R BB T b JL7E 5 b0t B B0 A Bk
MBSO EES RBRE 2K FRRERDZEY
B W DU BAE TR A 8 Uk R ) O R 2 B A BB
K 1 7 2 85 B BRAE IF I & 88 OF it 38 TR 1R 465 L 4R 2 4 R,
U8 R AT S50 B O LA R 4006 o W 0E K FE SRBERE L k¥ 2
MEBRMEAMNB AL ENSERER BT BB N ERRE
W SR HCAE WIS S0 B K 6,4 0 £ 48 Sk 2 B 20k o0 B
BhBEZ TRABAUBRE 2 ENEZEREAZL




BOILE BR R Z W BR AR 67

B R RIS RS B 250 b,

(2) fE 248 LB ZE R ZEPE,
I dfp 1 0 B 4b BB Y P R B G 22 Tk AT B 3% B R
2SN EARAMBEEME SO W BN Z K
SEHEAATEREAXAEESDRBERENZTENR
MERAESH AN TARENZAREFEEE ZF
1% 3 7 (Aachen), F $EBE IR AR R AR B A 5 IR 28 298 20k
B BRI R 2 R R WA RER TR WA RN
ek A B R LR A R A B B A B o R
7 B 4% 3 07 (Balamat) X @ BRI LB BHRES
i & fi(indicator) 3 400 vh 37 18 e A WHE TR Z B0 BRI B
MWMA ZHERISEREFRERRIRBEBZI TN
Wik 8w 2Bk A,

BEEME L E XSO ZIKERBU RN &
B ZOR R E WA 3 2 4 (Quartz Monzonite) B 4 B2
RS ZERATESETESAPHE 2 B2 ARIR
MW O OR 8 b R IR 2 4 B R i B R O R B AL B
MAMBEEZHANAENZ2EABRATSREAHEEN
B, OL R L9 REHEAN ML 3 OF 2 KRB B B A
2 5 RZRA RE B — 5K 08 B W 3K 8 (Freiburg) B
AZHERFANMBPREAABEN ZROMBEAS RN
4% b 98 7Y BR L — A BRI dn o




68 B WK & R OoWm

BRIKAS N R IR AN S LA B0 R & o 3 A,
HAMEZ D ETEHBES LA B AR08 % %
B R2 WAL DT % R AR, |

MY RS S ER SR ELE S A PR
BRAZZHAELBARPMNEES TR 22K RS
LHE—FABSHERLAN LABKRAB L 20w
25 WA g B UK MR R B AR AR AR RO SRR AR R B R
2,

K E BRSNS R T R
Wb 2 40 4585 W R TR % R 4, # =+ - R

kKB AN ES
B BT b B R MR 8 ok 4
AT S TR A
AlAZEWE (H=+
— 1),

(3) BB %4
WERAMZEILZHIE
BE Rk w2 S BRA BRI g § LS
;48 8% 1 (Kongsberg Mine) R FON SN R SRRk 2
ZHBRBESRER NS R (5 8ER)Anen
iy i AL R IR R R e ZFERGE a BRETS . DA%

. W (ReRe BRER) RERKRY.d,
% §f (Fahibands) 2 85 k(= LhBree,g, i By,

“ s LGS B

oy

=




HHE BHRKzZzWHE 69

WM R MM iR Y 2 B ) A 2 BE s
LR ATAERE L AGXAAINEER TS ®Y
BHERRENT RN REMTLBAFHEEAR
B B, 07 A5 WY 6 9 AR A0 K 2 4 5,

LI P L EXE v d VL ik
OB b 5Ty BN R — BT A8 b B A IR B K BOR,
S BB BRI 2 B A B b BRI IR R R A R
BRI RE ARG R KA,

b SR B G AR DL WK R A 2K R — BR AR — ik 8 IR DY,
TR B B R B TRUR 2, B AR G B S S M/ R I 8% % 2R R
(Thinning Out),H: 5% 7 & B 7 55 W5 4E 3% T 1Y 2%,




FoONTE Bl g e

PR L VICIERES -1 Tk e
8K B BR300 7 oK A R A 5% (Folding) 41 Ji, T 44 i
REE BRI RN 2 RERE LR H
AR FEECRBEEBT N ERDBES
£5 1) B4 B 0 22 K R O 45 2 0 ) T OO 060 53U 9y (0 4 b TR
BROBEZFZBE=-FZA),

» =4 = H




mAE HmEBARER 7

WECHEOWHRXEZIHEBRIZANSAERAR (5
S E ), ol 485 2 S 1R & 0 B2 B a9 Bl ER
ek EEmgdSEEER (B 2+ 252
+EB) ATERACEE IR, AR B B G LW M

(Over-thruat Fault) Zendi/@a(s =X E).
#2 = 4+ W @

R oM B W
® = 1+ x H

B2 B 8 LRI R IR



72 B K & W &

wRAFTHKRSHP OB ERBE S E B
(Quaquaversal fold) (5 = - & ). |

B R AF S 00 202 g i BEIE B b 98 45 A% B RY IR A B OR
B G =+ AR),

A i w4 A B

GREPEH ( TEHREREE) L BhAR o Ay R AR

Bl BRESBEDEAZARTRT RO BN
% 410k B €0 43 6 R L

B K 3% 1S W TR BT BN IR 0E 8k 47 b T UL 28 4R 2k ok
N RBR R R E LT R BATRERERL IR S,
BORKZ W R SRR RE

B U S T 0 AR BT KL O 006 BUOK R 2 T sl i
ETFZH AT B RE 2 B e nmgs %



AR Bd AEH 73

75 o WML # B R B
AKPBETHEE B ZE
B ) B 8 A4 BB B\ 52
2WMEEH Z FFERE,
2 BORE AE R RCEE = 1
Ju D,

ol T B R (S
B T A7 AF . — AR h PR

RHEAS. -, bBUHE. c B LM, ABTF

B2 B A | g e £ 5941(Shidt or displacement), e hiB
HHpREBREEN % 7535 (Throw), f hA#t 2 (Heave),
B 47,8 ¥ 4 R 22 S B (Fault Clay, Clay Vein) X 3 H X # -k
Ko £ B K 69 BE O BN 2 F LT 2 M 84S AR 3 (Fault Breecia,
Friction Breccin) 38 =+ 8). ® + H

i 0 H % SRR b A
SZBMRANMHERER
Fe BR 73 W W IR — K AR, 18 . [
2 8 ¥ | 8 AR (Fault-Vein), N T A S22 6 R
EERAESR-BEAMERER R,

WEE LT R, BB A L BT Ao 8F 2 35 LR
2 5 BT (Slicken-Side), it XM J& T % 5t 2K W] 4k M T
AvERIACHEREBE2ZE B ABRE T L8 RN
FRZBIHEDRARD,

It




74 B K & -

DI 6E K T 2R 2 RNk BR R A 18 M TR R 22 OR A o L B
GHREZH RN AEHESH 2 2 E&IT45H
b HCEN 4 3 |

Wi WHaEMLDR ETFHREHHHmzH
%5 B AR Z = H,

(1) i B (Normal Fault, Gravity Fault),

A LR B MHRAZEH R LA HZEHRE
B HKEZ—8 L), -

(2) 3% B Jd (Reversed Fault, Overthrust Fault),

Mo 7y b A% WY R B L 2 WK R A B 8 8 i dh ey >
TE B 0 RO = — i),

(3) I i B M (Vertical Fault),

# 75 DE B R0 N BT 8% 2 W D6 S 0 A 2 W R
F=F— B T,

2 i e W2 R ) SR PR R BR R 2 B R 2 B 0R,1E B
B OIS XX = OEEELL

(1) K 19 Bk (Strike Fault),

B 75 B I 2 R ) SR TR R BR AR 2 TR 3 AT R 2 B
MAAGE=4+2= 1= 8D, .

(2) HiiB i M (Cross Fault, Dip Fault),

VIRl Wiz I 8 R SRBR R 2 R B AV B A ey
Z B =4 m D,




BN B Bl B B 75

(3) %) 8 [ (Diagonal Fault, Acute-angled Fault),

AT R BRRSRE R AU~ AR
WMAZHLEH R LG =T HE,

.
W

=+ = A

——

MOAOAOMN GO0 DL oY

L]
e tesasea.

Fop bR QBERELEIE AT
®

BEs TR (L) LB
E¥ (F) aBIEE

g = 4 = H
a

ES8TF (&) SERK (th) HARS
BCF) HBETN o BEFE,

b 5 kAL c BT Boosazir



76 B /73 4:

mampE Ry
2 =2+ 1B 8

&

a
| \
\ Rétzimaig (L) REH

EXECENE A ZHPER ()
A = B AR D B e B ) O LB R R W 2 3
77 R S S8 Feb o AR R 2 R A O R 2 MR R M AS XL R
&1 8% g (Isoclinal Fault) & £ 3% i /& (Anticlinal Fault) & ih g
5 7% B b S OR AR o M e 4R W 5 o2 AR 0 R B R
R#GT Mz L EEE4SED.EHEHERM AR
2 & 5,




mAE il REE 77

i 1 i TRz 28 T 3% SR 3 T
— B W g% B B BIAR 2 3% R i 2
¥ 55138 9k 0 36 55 ) 9 K 2t 4,
ok B 211 DU 5 W6 PR T 2K B B 9B
2 R e LR O AR R e 2
RETEN—BRAR W+
L B).

i Jit AT A OE W R T R 8 )
Wi R %GR =R B ), A S
BT RREBHR (F=+=
B) ok 8 iR G =+ ED .
B A4 143 4 HE B A 2 .25 S 7
2,

[+~

b
4% B B J& (Hinged TFault) 1 &g (L) BEHRR (F)

B (St Foult) UV gy | oozt
2,00 T 0 7T R 2 O W) 2 d,

WO B — ) T R ) Lk Sk
Mz —F R EBTFEWMT
ERAAEBZM—FHR L& E
W CF 8 T B AR BR 2 T4
vhyEs B R O RS BT G B R @R
MR B2 — B BB SR AREN Z B

® =+ AR




78 Bl

kK &£ K =

IE ¥ FEEE 4 — Jidth B kAR
SR EG=E+AR).BE
e 3% A BRIl 2 T B 0L,
ED AT ot AR B .

B BB AR H
AT 2 % B T R
— J5 T Ut % 2 Wi e 3 A
AR 2 8RR T TR
2 W BB R AR 1 R
(Trough Fault) uf B 3k §i
(Horst Fault) (5 = -+ 18).

(& B KRR
AR 5 B B W e B2k R Gl
RS IR LA A A

FRERAOF (b)) SRARETR (b ) 34K
B (T

B IR 2 B s B BRI R R AR AR B R AR B 2 A

PCEHE A B,

R— R KR BN, IR R 6, SRR B 2 ARER,



AR Ml 2R (i

2 R Ui it (Intersccting Fault) B Ji,6% 5% 2% 30 4d 4 4R
RZBRA M ZZRY Lz 0% TR 88 8
S B RR B L A0 S 5 A SR B T AR AEAE 4R BE L, E
B H ¥ & 01+ — BLIL— #) 4,

i
/
\

/

-~
73
7

BRI SR A S B T HIS R Z RS,

Mk R BB R kBT AR R B AR AR 5
R ) o B W i 2 4R (1891) 2 4R JE K 0 O, 4E
5 U AR JR AR A — WF IR B T LAY H R IE B R AR
% 2 5 R B AR AR Db R R T A% 51 B 2 3% B 4 i U8 (Feult
Scarp), # 1k BE R BUE BT R 2 B 12 45,50 4% 5 057 K 101 .
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ABBAT 2 Wi LA BB D 84D ® AB,CD > %

2V D0 DD AR IS B R 2K R &R,

B w63 =) ih D M TR R IR 2 7 L0

B RBR KA K 2 BB DEAL R MEREHDIY

DD’ g - Br i) % #4 DE BF 48 2 J7 0,35 Wi JR T 3% 48,89
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RE FBYA I B O 48 B O di ok B0 T A B SEERIBN AR TR IS 2
R ZMAESREBEFRENEB LRI EHT
YLk S JC IR BE 2 O &,
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Wy 2 Bk A RUEAT B AN ARk RA S 1 4
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i,

TETE K B R 2 BT L O A & RO K B K 2 B IR
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Groddeck) I 2 1879 4 J2 B ¢ ¢ 55 2 4R 48 2k [ A 0% 0K 4+ W0
2 A Bk 2 B U A S R A B A4S TA 2 B
T A B B 2k R S AR B 2 4 O BE R R AR 0 O vk 2 B,
190 BR) Bt 55 S T30 4 O 0 R 4 1 B Lo B0 e B LA i R
W A A R AR 2 T,

87




(A) A B 3¢ iy 1 i Ik (Waldenstein) 2 4} ¥ 3:(1824),

(1) 42 8 5% I, (8% J& % 9% i) Tafolformige Lagerstitten
(Lager und Giingo),

(2) 34 3R 55 I Stockformige Lagoerastitten,

(8) BE J\ JZ 9% 32 Yagerstitten, auf welchen nutzbaren
Mineralien in einzelnen verstreuden Massen von ziemlich
bedeutenden Dimensionen vorkommen,

(B) #13% J& (B. von Cotta) s 5 £ $:(1859),

(1) #3004 % (o )5 JA( b )BE IR, Regelmiissige,(a)
Lage, ( b) Giinge,

(2) A4 0w B, (a )8 3,( b)) i B B% IR, Unregel-
missige,( a ) Stocke,( b)Impriignation,

(C) itk #4882 K2 4 Hi¥:(1879),
(1) ) 4 BE 1, Urspriingliche Lagerstitten,
(2) FE K 3% JE, Geschichtete Lagerstitten,
(b)) 3 8k BE K, Massige Lagerstiitien,
(c) ZEBA FS 8 B ), Hohlraumausfillungen,
(a) # %7 B% I, Mctamorphe Lagerstiitton,
(2) e B, Trimmerlagerstitien,
(D) 4 % KA. F. Kemp):Z 4 I 8:(1892),
(1) 5 3% 5 4t B JE, Magmatic Segregation,
(2) 4t B+ a9 vk 3 8% 5. Chemical Precipitation from
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Solution,
(8) %% &9 HE 85 B% IE Mechanically formed Ore Deposits,
(E) ¥ 2 # Jé (Posepny) 2 5 3 #:(1893),
(1) Z i F HipE Kk Diszissionslagerstitten,
(2) BRERZE R P20 K Lagerstiitten in aufic-
slichen Gesteinen,
(3) B B K Metamorphische Lagerstiitten,
(4) 4% 4 5% IE Hysteromorphe Lagerstitien,
(F) 6 2538 J& (Do Launay) 2 4 % 2:(1893),
(1) kKEE2BE K Gites en inclusion dans des
roches éruptives,
(2) BEJR Gites filoniens,
(8) i} Bk K Gites Sédimentaires,
(G) % # A & (Gurich) 24k (1899),
(1) i ek IE Imprignationslagerstitten,
(2) KEBEK Magmatische order Erstarrungslagerse
titten,
(3) ik }&TE IR Prizipitationslagerstitten,
(4) ¥ g Ik Aufbereitungslagerstiitten,
(H) 4t 3% & (R. Beck) 2 4 ¥ $:(1900),
(1) ¥ & B )k Primiire Lagerstitten,
(a) ) & B Ik Syngenetische Lagerstiitten,
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(i) 24 3t 5> 4t 8% I Magmatische Ausscheidungen,
(it) p% B 9% B Erze als Sediment Gestein,
(b) 4% 4: 8% K& Epigenetische Lagerstiitten,
(i) B ER Ginge,
(1i) FE IR AR 8 A Nichtgangformige Lagerstitten,
(o) J AKX 6% B Epigenctische Erzlager,
(B) i AR BE B2 Epigenetische Erzstocke,
(y) ¥ B AW Kk Kontakt Metamorphe
Lagerstitten,
(0) iR 7 F WL B W Erzhaltige Hohlraumaus-
fiillungen,
(2) RAEDERK (FL5 ek k). Sckundire eder Triim-
merlagerstitten,
(1) % 8 & 7 K X At 8 14 58 K (Stelzner and Bergeat)
Z 53 ¥ $:(1904—6)
(1) % 4B ]k Protogene Lagerstitten,

(a) K K BE K Eruptive (Syngenetische mit Erup-

tivgesteinen) Lagerstitien,

(b) J& i BE B Schichtige (Syngenetische mit Sedi-
mentirgesteinen) Lagerstiitten,

(e) iR IDirzginge,

(d) i 5% 8T 8% 1k, Hohlenfillungen,
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(e) 2L AN BR IR (61 & % A0 B2 41 B 1K) Metasomatische
(auch Kontaktmetamorphische) Lagerstiitten,
(2) &K A48 K Deuterogene Lagerstitten,
(f) 58 KL B K Metathetische (eluviale) Seifen,
(g) M H 9 K Alluvial (alluviale) Seifen,
(J) 10 8 B A% K R B 4% K B AU 4% K(Beyschlag Krusch
Vogt) =z 4 % : (1910)
(1) 75 8t 5+ 46 9% BE Magmatische Ausscheidungen,
(2) ¥:49 5% Ik Kontaktlagerstitten,
(3) BE R 9 oC 5 48 Bk IK B ZZ U K Giinge unregel-
miissige Hohlraumausfillungen und metasomatische Lagers-

tiatten,
(4) B% H. Erzlager,

(K) 2¢ &4 B2 I (W. Lindgren):¥ 5 %i ¥: (1913) (Bh#¥
AHER2HAERSNZHE RE 2 — 824G 8A
R B:A),

(1) %A% M 46 0k 47 I T 422 Bk K Doposits pro-
duced by mechanical process of concentration,
(2) hiL S84 JATH 2E Z Bk K Doposits pro-
duced by chemical process of concentration,
(a) i ¥ 7K 2 vk ¥, In bodies of Surface waters,
(b) &% v 24 v, In bodies of rocks,
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(i) # 8 Pr & 4l 2 4 v By concentration of
Substances contained in the Geological bedy itself,

(ii) dy #kE 4 B ik &y 2 8 ¥ 2 5 i Concentra-
tion effected by introduction of substances foreign to the
rock,

(¢) AP R In magmas by processes of
differentiation,

(L) & & KK (V. H, Emmons) 2 40 3 ¥ (1920),

(1) B HEFILTE K Deposits formed by magmatic
segregation,

(2) (& & 65 K Pegmatite deposits,

(3) 38 8 T 8% & Contact metamorphic deposits,

(4) R 2 8% I Doposits of the deep vein zone,

(6) WMIEM A 7K 6% HE. Deposits formed at moder-
ate depths by hot solutions, '

(6) WIRFr 42 2k B JE Deposits formed at shallow
depths by hot solutions,

(7) W IR 3 K 1% 7K 8 B 4 5K 5K 8% B Deposits formed
at moderate and shallow depths by cold meteoric waters,

(8) IT ¥ HE & 9% Ik Sedimentary deposits,

(M) JB i B (P. Niggli) X 4% 2 & 32 (H, Schneiderhén)
W IS Z 4 1 3:(1925)
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REKEE AKX REMARZHARREERBZ
SBEAATRMENRBIHERZ S HERRAXEE
H 8 B % 2 B R FE A,

(1) SUK AR JH A M) 1% 2 58 K,
(a) SLEERBEA DG ZBRIK
(1) #47K B B,
(i) {6 03 25 B AL 8RB (62 45 5 1k 25 1R 55 B,
e 7% 52 T 9R KD,
(iii) ¥ RE 8 3 BR IK,
(b) ROX W2 H B R 2B IE,
(1) BESR J BAOK BR K.
(i) A {b 8% K.
(iii) ¥ %3 2E BE B DK,
(2) ARECBEIR ((hEBERMLIEMMBTRERBRKZ
& JH T 42 1R 2 9% 1K),
(o) B BE I 2 k35,00 &40 7 208 3,
(b)) [F 3 2 5 B 0% K K U8 B R UK,
(c) B A BIK
() o1 38T R4 N 2k 5 2 B IR B 78 AR B &,
(e) Bk M. '
(3) WAL A B MR 2B IR, G T K4 h
Bh Oy 8 AR H W TR R 4R RR 2 BROG K SB B4R ) B,
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B 4 45 % 6,60 36 5 W,

(C) HeAmss FUERIE 065 SUILBR JE 2 — 75,5 B — &
BROKEER AR ERERBEERBEE 2B TR LR
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o 1 % T 9K B O LN 5,00 N 48 R 46 b 2 TR B ML R
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98 a H: 4 73] e
C(A) % 34040 B R OK % 5 1K)
(% & 8 5% 1K)
(I | X pk Ak Jﬂ?ﬁ{ (B) #% BV 0 IE
{6 2 BRI
1. BEAR
(C¢) ﬁﬂ:@‘:—ﬂé% 2. ZLARIE IR
(D) #sykaﬁne, 3. #ARPR K
L4 B IBE R
((E) B\
(D) 8 K 4k g 4 | (F) B EBOER

L(H) B Rk AE B 4 Rk 2 55 iR

(I1X) 8 Jy 82 0 W Ik



WAT ALK

(L 4 X &K

RETmBETREAERKBZUM N ol RS0 2
i A BR A 9 W) W A R K06 55 Bk 4 07 B — 2 MR ER Ok
RAEMAERE R ENRP AL RS B2 BEE K
B LR R RS b E N RS B0 R A 2 88 UK L8R DL B R A L
heBEMEItEEERS>PRMBEEANTEZ
B Ik i B 47 5B 47 & §h,R R B ;(idiomorphism, G ER N A

KM= ) 2eiAYL (T X B A 4
bi B, { Bl BEN RS }l_;_fﬁ) B R
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100 oW A& B’ &

Z o FENE £ A dt i A & R 27808 4§ B B (Hypidiomorphism)
B A0 36 2 5 0 i i 0 3E A8 28 b R B E B R RS ML
eSS N ZHB.@EETER) K 2B Sk m g
ERNAMFRAPAERZE&EN B RN B LR FRH
Bt #% 3X 1% i&.(Ophitie Structure) (5§ -+ M ),

SRR EAMNGTE SR BRBERAFR
T (R 08 B IR R 1),

4 3 (Quartz) (1710)

i 5% 7 (Olivine) (1445)

# 1 43 (8 %7 B ) (Bronzito) (1400)

I gz 1 (Biotite) (1240)

iE £ £ (Orthoclase) (1200)

% ¥ fi(Anorthite) (1550)

M 5% & A (Laboradorite) (1490)

£%5 $4 £ H (Oligoclase) (1334)

4 A (Andesine) (1394)

$R B A (Albite) (1210)

4 a1 (Augite) (1200)

% #§ W A (Hypersthene) (1210)

32 4 F1 (Diallage) (1210)

44 1Y 7 (Hornblendes) (1070)

B i O Magnetite) (1538)
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&% 4 BE (Chromite) (1670)

(1 # 7 (Leucito) (1370)

¥3 4i(Nephiline) (1248)

B % Fi(Apatite) (1650)

k3 B CRR 6 c2 B8R 8K 1Y 1 BRI 6% 4 (Femic Silicates)
ZIER S —BERAC YRR AEER RS
K64 BB BB 45 A M 2 B %o 7 B gy 2 3R 3 h 3
Wz,

6 B 22 8 00 3 B A, BV R B K 2 AR R 0
~—KE AN ¥ W (Mutual Solution), S 3t {ts 8 X1 2 48 B8 1% W
Bl @l AREABGMEERZRA W RKEES
Vi 56 2 A0 LR 56 210 T — 2 BB 3 Ak B3k .2 38 5 OR dn
W ZRAG BRI TSRS AR EBRNER 2 AL
W 5% sz A R B 40 T AR, B8 MR UL A VR WP 2 R S Bk A 2
5y Hc oA e 18 45,00 25 WOz TR B R 4 T AN R O A 0 R A v
PR B - LR LA B L (Batectic Pro-
portion) . §% 47 1 7 5 Sk & % T .06 25 — A% 69 4 A 3% I
R ZABRMEREAH AR B 2R RS
WETEBHHARBRTABRY ABHRWRAMEH
SEE,ABREDHERTALEBZEAESE GRE) S TEANE
W R A B2 6 I A 2 (6 55 26 0 il 4R ae T 38 19 4 b5, AR
76 B 00 A Gz AU B 2 I8 &5 % 7R ¥ dh 4R De i 4K BE,
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Bt ae R bo = AR gk L £%, We 4% ™ T8 2 b £ D 0k = ot 4R %
RAEH — 25 o AL o 2560 85 JE AR %5, (Butectic Point) AB
2 U A B JL UG o R RS B (OD AR ERBE) R, A R B 2 5% Skt
R R UBEABAR R Y, (bR 2B AN B 2SN
BRI R 4 R EE h BHIUK LA — K E KRS 2R
(3 BE) 395 70 /4 B0 T67 T8 5,28 00 30 B0 8 3% 9 06 1 22 4% 9K T 1
ke £ 467 o2, B4 B0 ac £ 26 40 k. K AR BT 3 o 2 B
B Rl RIS FRAT A M 2 I8 AL GE kTR A, A R 4N 0D T 46 45 .
PRA 22 &% 0 00 00 AT B8 2 A2 b1 1 R SR W OE B, 0 0 e 482
T 55 BhA W WSE B) o ME o AR MR VRNV A BB [ BY £ 5 T
2L R RS A LIRS AR Y2 &
BB OB AR BZ AN A RN G R h 5
AN EAENDR R LSRR AN Z S ATARD AR
B2 AMOLRIR P A BRIy 2 &S,
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dom kS o W OB BR A T R CZ e EEE R B M 2 R T
EARERI Y LR LB ERAHARBEPRFA N
2 3 BB ok A BN ARR AR B 3 A IR B (Allivalite)
On 25 ot 75 38 B w2 SR Y BB A

WMEHGURBEAASGEDREBEREYB LRI ZE
1% LA 3R A B ST T BR B 9 4, ROBOEE R — AR
B2 247 & ol X R 85 R S BE A ) BE R RLIR B ik
HEZHEAMBAERSKNEASMSEREL BRI ZH
EaMESRAOEBREATESRERNSEAZ WA
HMEAZ2MRABELE 4RI ELIRFAFTF 20
JE i 8 AR dh b 2 A RERE — 2 B T HIEE B 2 R AR AER
AASEAZIRRILEERZBERETHE LIRS
MEF Y 2R GER SRS R WY
ZRERAMBAZAEMREFE =220 HEGZIILAR
Ik i A AR g,

CZHESZEEU L 2R BRSNS RS Z
B 0 N B B A R0 05 % bR 5 ER 2 3K WU BE B R Sh ik
P (R R R B R R Bl e Y AL U
fF A5 dhe

RES WL HEERNEERAERSI R D 284 RN
WO BV WA S 2 R R R R B R R L A
WK LSRR AE T REAW R LS
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— — —

it M AR BEmEaRbP 2 A A HEEAR (KELA LK
) KA LS HE b, AR B B M A 2 s B0 B B
B &5 2 B — R D ST IR A%, 180 0 o 00 Je B B A0 A MR ER R B
I 2 Bk 8 2 &5 0k AR B O B BT R IR — R K

MERRBMBEANN AR KL R ZHAEBNS
A REREHMN N -2 ot LR B IRDE
15 & 5 3 e ROR 25 on BB B8R &5 BE HE AU Mo ol 3t
ERFARE B AR G RSN EEE
Fe LR SV ML (R Y RLA N LB A %), vk 1k ok &
WO R Y BN R HE R b [ OFE M W U 8 ML TR TR R S
BHEE N Y & R MUAGEMIE E (somorphous mistare) i, 4
AP X| bR TRITAAEDZHEERERN
O RFERRAENMENGERLEEERLEAERER
BT ¥ B3 26 (R 8 o 4 22 e B i 7 b s 3% O T IR o B 4
EREREBEBAANARGZREN B0 E R H AR
B )8 3, (Reaction principle)s® 28 A W 8 E B 2 8 B &% d% ¥
HZWMRLEBER A BT

(RN B R S b o SR - R R TS K R (A
EPMEMZHRESZIR SN2 RILES DS L
B KBt b3k O B 2 Him 4,

R348 R 08 W — 8 PR 2Bk i i A AR RED BEE A 4
BRBDARZGBRZBA LB ZE BB ZH LR
B EE B B 2 TR R AN S b T A R BE SR BRBR B, 28 B
FOARMEZHEHNOXENERELEFEIRANG
SRERY 208 B 6 LY S S IR (lamprophyre), & & 7t &
05 B 5 22 0 A R R B AR RS B M 0 A
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SR EARBEERNEZBREEBRB A28 DR E h
PR O A% B 28 T S A IR 4R R =2 R,

msbHa ALt imAE Rz kgL 2B E S
{6 BRI B% kR B M,

ant bz B R TS R L T th R
MM EEmAL Z LR R,

( 1) i 4k i (Diffusion of molecules in Solution)

R A R AR 2 N RAE — 2 BB B e A B &S
5 £% 3R 4 J Sk % I ¥ SR R R A 2 BR M SB AT A R OE i
A LM AEREPERSBE L RBRY RS S LE
J& 43 2 gk Z, ik 0 3 R 3 A N A IE A L0 TR B 4 3R IR
VESEHER|SNAEBIERBEEELERTREZK
WS A BA R LR 2 E AR MR R AW
s i Y RORCE 22 3 A T, N B DRBT 36 BB N R ML i T
AL, B R 2 W R BT b 5% AR LR s (ALOg) 48 o i
W53 28 B %6 #0208 58 8% 00 2 B A 46 A A,

(I1) &8 8 & #% (Fractional CI‘}Stlelzatlon) B Ay a4k
(Crystal Settling),

HRBAZHAERRE R PERERZERY AL

TERLZBALEAERIAERZHAMEE IR AR
FEIE R b e A B B ARSI B BB A =2 B HOGE R A Y a i
Z 0 ELECRT R VR B A b R R RS 2T T R R B IK
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B ES AR St EHEE B SEMMEREEZE
B8 4k % 3t A o o2 2 40 K S (Magma reservoir) HiE 47 3 2
248, @ 4o 75 0 2 A B 35 R Dy (Kirunawaara) 8 (f 2 5 88 8%
K, 00 ol G AR JH T 2R R 22 TR R IR A,

(M) ¥ B i 2 %1 (Separation of Solution info two

iminiseible parté or liguation),

A 2HRBRALBRBRZRADAHTE - E
ZBEY EAMEAKNEEZEEREFSABTBILMEG
£ 2. ¥ B G B B AR U (liquation) 4% 3 TR #4080 30 i B
FWEMEEE -ZREERSAUABHETHUELZA
o LA W A 2 30 2 O (R R A ) L B G SO R 1 E KA
RE U LU MR AL MW AR B BRI R4
R R (e ML) IR 28 3L WIS R i B W
0T O RO R BY R BN BUER 4D 2 v B, (B Jo W b B A BR
A3 KB K 2 4 35) MY BOR AR A 2 8 4 ) B IE R A b,
A7 40 S B B BR AR BR A, 3UAT 9 BRLEE 98 B Ok D0 i ok A
i 4 5% A% A,

M AD D FEmE28 0 R GHEEHNEA
SHKIEAMEMNEUAM GG S OEBRPE
WMZANRBHA PP ARBEARBJUNBLSHI RS
HEMARBA B EARPLOBEGH N BB K
LWL RERAKTRERBEZTRAEEASS AL L
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6,10 AR T A AR % B B R 01 BRI & 5 4 U —

W F T B AR L SRR O Bl 2 M A%,

A W S NTF R R IR (Adirondack Mts., New
\ork)i@fufh‘“ﬁkuiﬁﬁﬁbﬁ,,ﬂl)\ﬁtﬂbﬁimm? 't G
ARAS D Z @& L 4,00 % & & B ELM K’ 4 ME AL
4.’1LPF‘“*%Z‘F%E;E&EJ&W(LED&ﬁfu"ri‘i’!l.iﬁ'ﬁ!173{;&‘:‘11{:
TR R 22 BE AL MR YL OFENRIE b o BT OEL R E AR IR &L AE 2 —
Ji ik 3B N X BE AT A & B M 0K S8 87 55 & 7 Qabora-
dorite) 1 MR 2 41 & ¥ (Anorthesite), 5 B Bib.h = B ¥ A2 K
DA EAEARRAEZRNGHEHEENG TR
AEBAHMESANERE R SALIERAND LB X
RPELEEEM 2 ZEREAMETRIZDELHERN
oW B R M I 8% i(Taberg, Smaland)A & 6k sl R 0k & B8k oF
MHAESgA BRI PREFEMERAGHALARZEDPE R Z
Sy %% it Bl & B FJonkdping)ii 7 Z W, & A+ X &,
Al d, (A FAREEZREBAZE KA R E B BR
Nz B R B NI ERTERZH M ER
Foirid MU S A L R B A 2B B H S AR
MyL,BE g R ERD EHERN BRA R ZA
B EBENALS N ZHBELNE FRSIXEY
Hebbh = TE MU A I B A B BE X OBE L0l R IE B MLwe B YL
Rt s 2PN ESERANRE=8HF B HAER—
HEHEMZR - NS AR Z ST &,

(AV) 3 — 35 4 18 & A 3 2 B3, 3 i 22 2% 3%(Expulsion
of residual fluid Squeezing out),

3 b O B A B — S H R BRAT R A B 4
YRS AEFHEHORSELREREANTREEZE
LA EAH b 2B KRS BB F 2B BN
TR BER B A A ZHUBMAEAR Zﬁﬁiﬁﬁ_ﬂ%ﬁ




108 ook & W OB
RERBIFEFELAEALSRN # i+ ~ B
ZHHAMBREBERE T XIAE I AXITLC x;;’cxxxx
2k gk 3 R R R B -l“ﬂg§§£§}
BRI T R b, S dx
(V)JE2# 2 BB 4t J e

& (Assimilation Theory) %%
BB A E Ok BB
AT 28R RSB
R TRk 2 BR AL % IU 1E &
ZEREHBEAZR2TR 2
PR Rk A4 d Vs B I

T P RS
AMZa ASLRERIE 2 AW L IFh I FE
(VI) 5 35 19 & 2k 0 2 p§ {1k 32 4B JH (Ore formation in

late stages of magmatic period i. e.“ Pneumatolytic Theory”

T 2 AL B 2 (Tolman) R 5 3 i (Rogers) B 16 % % Bt
CHBRK ZHEERKB L EFRBZBREH, & FH
RETMHRER RN S A8 Ry A REER &

£ W 2z K e

(1) 05 B 3k 4 38 3 TAY =2 P2 30 22 55 38 R 40, o BB
AR GEY SRR L& E N
(2)HAEHEML AR EBANE L2 2

BARAM DS S84,
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(3)RXBEMN A 2 4k F 6 gk 0 N6 fash &
MZERBEBR AT R 2RI S EAKA
2 2B B O 45 8 3R DR gk BE DR, OR BY TR ER B R B0 R SR R,
(Pentlandite) ¥ H MU HIREE LR AT HAE KW A2
i il 28 R K,

(4 )BEA K KT BB R OHSEHE
3l 2y BV R B ORI BR 4 2 2k R0 B I £ 00,

Wi k()2 B A 2 4 v, 7% B R O B TR S 22 oK L0k B,
B XA UM LS Z AR RBRZIEN
BT 5 AR B (Y BR A 2 A2 B % 4 b R UG 22 L0 &
1L 8% 2 ok RR B K T oy SN 3R A BE 4 0 T ZE HHLH AR %+ 4
B M 2 KRS TR 2 T R O BR BE B 5 2 1R R R TR AR
ZHEMBARDENE R 2808 ESERYMH 2
£ JH L,

08 3 O B IQ) 2 5 AR, S kAR K SR b 2 B A
Btz a4 s, (1 W (1D 23R O 4 46 K& (LD 2 3 48 0
R ZBEE.

KK ZIE R —RBRZXBREWNK RN 2
WA =B 7Y K S W, (Irregularly distrubuted masszes) R
fFRARR B ZHBR(Z) ER KRS 28BS RER2
38 58 3% 4, (Along the borders of igneous masses) # BF X 45
ACF WAL 2 BB RS M T W R A8 2 % b
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8% BE BR R AT 51 R B AR R H0H K30 7R 1R 0 A R B ),
T 3% 8 B A 16 1 PR BT EE M 3. (32) i S BE RS b 2 A bk
JiT sk B T 2k % 2 B A AN R AR 0 2 SR KTR A AE SR B
1k 5%.(As dykes in igneous masses) (V)8 3 % 7 4 5 4R R
#1022 12 M K, (dissemination) Pl in & M A 2 B XK E A
WAL A,

KOR BE WO R A G 2k R X PR RS 2,
HRZAME ()RR RBRILHBEY 2K AD St
B4 2 B IDBE L B B 2 Bk K. AV) B IK A 2 X FR 8 K.
(V)i §h 28R K, | |

(1)XZBL BRI EK 2K WEBREEHER
EACH G MR A ESMNAEEH LSRR AEN P ES
B W K B WL AT R B 2 M

(A) FI#k 8k (Native iron)  KARHUH W% &4 82 H
AWMl MR AOABEBB2AATVARRZHRY
22 A,

B bk W Vi R W W By(Disko Ieland)z B fit ik %.(Ovifak)
WHHERARZAGAEPERIERZ ABKRA K=
THEN R Ko s A BRIRE A 1G5 ¥ &, 0.3%—
0.8% 2 $6, R0 2GO0 0 L HB W RS AR T ZRRAR
WMI% £ AN S/ ZH B ' '

BWHMREABY Cae) MEXZRHELAA S HABBRZ
BHEFAUEAENRAZRASA R OBRMZER

HHBEAFERER S M2 EH KRS btk K 3 & 2 T
#H .
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(B) B EK (Awaruite) B RPZIXRALGH
HOI% L bz 8,31% U 28, MIBRAHEZ R WT
#HR NiFe 2 (LB MMBEMKY R HARABMBEE RS
Rz arXENBESEFTAREEROBAKHM

19,46 B 0K 2% _E 9 3 18 {1 b,

KEMNH P B (New Zealand) I % 1 T K 8 % M(Avwarua
Bay) Hb & 00 6 7 2t &8 £ %7 By 0 %, 40 68 o &) & o6 X% 4 o s
A ROE ML B S S8 U(AIps) Lk JE M B O B I (Riffelhorn
near Zermatt) Z (E A A HF R A R EARR U XN ARM
] 59 Wl M, M F 2 8 K B B8 (Josephin and Jackson Counties,
Oregondsfs B W 62 & o IR 2 1 01 2 L 38 7 0¥ (Josephinite Nis Fes),
BREBEzZHN —HBEXRAAESERUGE B RX £,-8 R
ook B h I BE IR R 3 4

(CHmE A 2 M fﬂ,ﬂﬁz?fﬁﬁfﬂz{é@ﬂ (Ru-
thenium),$%(Rhodium), B (Palladium) ,58 (Osmium), gk (Iridium),
FREDWMNELXAARSARESRNMZKE S H
Bs 4F L1 38 O 2 W TR At R I 2 B 0 A R 3 R B A e
WXL AR SENERHSH Y AL BE @ BRNE
ENE) Z2HEBARRALEZNAL AU LFR
FRZHBRBER 2RI SHXEBIER ENAL D
ST % 35 BT BF M 96 2 B T 3E H 4§ (Rio Abeate) 38177 95 72 Bt
HEZBPERAFONZTE£UATH A FRE S B
Ji (Goroblagodatsk) % 33 1 & & H° Bt B8 28 o, T AR — 8 K
BRI, HBEZHS A RVTE BRI ELAZN
(&p &4 B 8 4+ 2 —),




112 B Ok 4 BHW =

(DYKEHWZHRBAEEHRE XKEEHWLEEE
EREBREHMZEBMmABE PRSI BEMHME T2
BREMARIZHF PP FELER ARE ZH O
M 2R B RA A RENRB B RSB E

e RBEXRS RS TARNEEE 2R L

HAREAHER MR BILELE N BT & & Z 84
(IF XM B A ROV H Weed) 2 A, R W ZE 0T MG FN
(Helena, Montana) Ht E 2z 38 837 % o W, (Winscott Mine)& 4 7%
oW ORRhLE OIL A o R R AR BN

HRMZERKREKEF X HBHNAEL SR
gf\%&}rfh‘p) "’ﬁﬁﬁﬁhxie?‘ﬂl% ﬁa&ﬂ'ﬁ'(l‘ W,
Voit, 10088k 5b, 30 f0 4 8 4 A 4 o B0 W Ry X B AR
L o¥E et RS dh 2 R 4 A AL R HLHY Rk W OB 45 4,

(E) B Az KRB K  RPLe R &5 b @R
¥ HUED 51 7,00 B BB OO0 TR R R R BN R B RR
M (ArKansas) 45 43 36 75 5 75 0, 0685 1 B A UR 40 8 S
AW B ZAMMA TR 20 RE MR L HEL e
BTSRRI RR 2 B E (Macomite) BF 4 M 2

s i A
1871 476 1 % M & £ A R 32 Ak 33 4 B $5(Kimberley)

W, RSB A ZRBRKE, i, LEF $ P 2 R
(Orange Colony) 2 X ¥ 4& iT (Jngerfontein) 3 7 K 4+ B #r 8
27 ¥ %) £k F %6 (Pretoria) M} 38 22 3% #5 2K 18 8% (1 (Premier Mine)
W R A ERI SR Z SR A RBE b
A,
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BT ZEMAMNKS2BE - BHRSARANAA
ZEHBRTZERRRZCHAYRIBEHEIRATRZ
HEHHMUHBRER2EAFTRAZZARITEANRTZHN
OO L8 2 AR AEBKRIEFREKRZDRREZLTR
¥R REANEZRBBIR Z AT H Bz kil 5L 5 4 &
4 bR AR & R AR ER I 6 ARoG W) A BD B R bR TR K
BB PO AT bR 2R AR BS S YR

g 1 + v H

S Emrnai 300 AT B,
B B, E)

=0 (B B)

- 10 (R B )

E 3 e %

——— F’ _‘=—-—_-‘—.——__——=="
T ——— g e T 2&0
e e e (
= e A
— ——— —_—— = v

—— = = y = = i
\’,—I: ‘\- N __"I'| l’-‘- ""4‘.' ""I: ;--l;"‘_‘ "“-

iy -

"‘\ ANV ATRL T D Waa' - ".."-\\p:.“ » &
YIRS 777 AR AN BT PR 3 {F-3)

[ P Sy 2 WAATESA S T 0 .

S EUBLaX PR A E B

ILEHEBEAZSHYPANLNSRAEAT AT R LEBS
HBALBAED THRRZBARFER AN TR AINH =
HEB-UHZEREBYNLESR R LY ¥ (Kimberite),
D pag a2 2 Rad idag %R EEKMBR
A O, ARG AR AR EAANREENEZ
FlhAx A EHEUKFIHEB QL 40 2B RN
(yellow ground 33 FE B, E M B R A 2 F € B 7 = N A,
M 2 5 8 iR (blue ground), 3 4 ¥ 1R # W% = ¥ 2R W #4,%
LA ZHEzB LB BBz MG HEDR
B8 2 ¥F 7,4 A W N ik 2L F BRI & B A

GHI AL B A BB WLESLESS 29 REGT
A EGRGKOALSBEENNENAZRUDAFREREZ
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samE Akl 2 il t® Ty ERRens

EE M WM EE ZL,E AR R & B R O B B E(C Tewis) R X B B

% & 1B b BLI X F F M B 5,5 Vonney, Stelzner 5 1 £
GBS I — R ST BB R R K B HLB NN
ELeH T BHEGAL AR TGN NDENEE
BRI %R OB W — R SRR A R R 2 0, B
o W Tz 85 e AR U FR NK 2 R SR W B T b R B BB
AHOBABGH LM Rt LMY BB EAERK LR Y
S MG AR BN & RSB 2 b Boib IR 5T B
M % BT 2 R,

Wi PR SRR R L 19 B M B Kk Z & Nf, Ch R AL
(Cullinan,) ¥ i 4otk & Wl % 9 2021 3 I #h, (carat, # carat
205 milligram), N % @ K Xk & H ik % fM(Pike County, Arkansas)
BIE A RREEMBEARAZRZ AR A N2 RS
FR, 2 BT B R B AR, R R AR K e (1906 A2 & R
MENXNKN BRI E Z AW G HH (Toameen) Xz # &
OB A LB LA & WF 2 b o 85 (R K R A R H b
WOR M, Q01 e R ) BT H 2, & W R Z B RRE
A R E RS Y B K ]
WM 2 AR AR RS A 2R D NG R
=R

(11) S Av. 8 22 B K
(A G R s b 22 88 BA DR G IR & M R

(PeOC ORI 5 2 7 WU 25 J% 360 M 2 0 8 4 v,
B 497 40 B B 3 4 146 oh 2 Ok 45 A8 0 o AR R 1R 98 1 M
7 B N S B 0 B LR T A 8 R L — R KR
W D A8 B 0F R I 2 4 AR R4 S R AL 0 2 6% AL BB A
Mo, TG K KR 3 H 5 3 R o 58 4 7 o 96 Y A B O AR
B R B K AR AR B U R R AR R
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ZEBARBRBR AR E R R TR R e S
EXRAMKRG A SEMESEN LB HEEENEL
(Kimmererite) 84 B 8 ] #fi 22 B8 75 K K &4 40-50% 2Cr204,
— A%,k B K B 32 H b ZE W AR EE BRSO RLACTE 1R R IRBR
¥ EA

ST BB BT R R R FE (Brussa) R
E 2z & % B & 6 (i (Daghardy Mine) 4 4 #) 7% 15000 ¥ 2 & #i,
HBUPAHAREETLE2RACTAEALSRLTEZFARZ A&
REBBTHEHAG WIS ELERAERRAEETELH
w3,

KW Z 3 ¥ e @ B(New Caledonia) Xt JE i 2 32 1§
HESBHERNZIAENRENSEESBER S B EER 2
BRAESBBXAERBAAZIZIZRB LERILERE N
b2 D BB B RE 8 W I (Rhodesia) 2z & ] 0 0¥ B
ERASRMANFFSMBERSLRARIDDPDERTRERE N,
2EHAAERMABHF A EBEE RBD R EH E£(Lomagundi

and Selnkwe) @ # Jj,

( B)BESE #4, 214 % (Anorthosite), 4 34 (Syenite) &
SR Sk PE R A SR BEBE 2 BE K e BRI L8R iR
WHARRR S W AR E A SR N BEEEXR
HWEEHE L L Z B R (FeTiOs) fhrn 11 8 % 4 & 1,8
R RZHD LR H RBRW LA X ME
AE LA M ROy Sk R B BR.0E S0 BR 4f,ih A 9 S AL 1 BIAK TS R 64
16 b T R BB

BB WAERERABRE (MBAEGT AN
HAE S 0 R 69 38 AR TR ZE A8 E B il BIE BR N N SR S LT R
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ZHERGRABHASE R BIRZ) IR R B E
AR ENE B E S RENZR ZARREBN S
658 0 A B 2 TR AR A0 B, B RS O SRR B 22 IR 4 4 2R
BlmERMAEAXEERKHMAERMEAOER A G4
L A R R i

ShELBR B iy ShAE BRDRBR R EEAR AL 4 2 AL 1 2 B
LW UM EEHE L 2 WD & K A06 B Sk

WO R VLR A 2 08 b B RS R 3630 B RS 2,

Sk ol — Ay £ 31,69 =2 Ti & 31.8% = Fe, X & $4 w8 %
MIXZ2ERBRA—EANE% BT S5 HES205 UL X485
SEAR O 2 A% h o w0k ch fiE BY BUMY L Ao b vk 0k 3§ A8
BEHEYUDIESHAS BN BN S48 BB
S 4R 00 UR BK BE OSL RS i R % s BE K A BV IR IR KD o R
7 H B REB 3 & 85—10% Z TiOg M ¥1 2% B & % Fe 2 &% 1i,
WG (Ferrotitan) 2 LM AR S BT R R
@ BN L R e oz AR W N ORI K L,

AMMAMI M F e R IWRRBANES I i (88 & k&
Bo15 0 4R OE TS 4R 6K 2 b AR B OE AR
BRI A B a3 kR B
2REFEEEB G 4 2
MG HIRE DS E 2
Zove BB X b Kotk MU R =

Tioe & Ik 45 36 155 0k %, N 7
R OE E b D AR

B — 1545 604 BT th BB A B Shrade

B AR T B LN

—, : - . . + -
L P L A U { I A 1 S VO ORI R D AR e
’\;‘ \;,‘l'o" kR A )

736 06,00 8 AL 4R 6k B L 3R IR OAN

BT 8K & 6% Z Tioy, iy O S I
BRI W (Bkesand) B & BaEY. b BRI
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AL EHREG KB KL E= AR (Klometer): % =
B EFPARESARRGEADRSES B mHAHZRI}A
1% 2 B R FH, NB 2R EHE A L 38% Z B (8 1+ A
B

(G ) ot Fo % 1% KGR 28 b 7 B B K(H: B2 34 45 B SR B,
HIRAAG Lo KRBT IE 3 250 B 28 K 30
b A A R B R S AU T e S R B A, B A 4 K I G
B A 4 0 B 2k s B 0K R LR & 2R ST BE O A 1R 2 K
Eﬁﬂgﬁzﬁﬁﬁﬁéﬂgﬁﬁﬂ$ME§§ﬁﬁﬁ
b, B8 B B o2 TR T AL RR UK OK 2 ok % 2 A B O L 3,

AHAEBLBMA N (Kiruoavaara ) B K K & 51 A4
(Gellivaara) B J:,

THBANERS 5 8 — & of 88K & B ERZ
fGELAHWMEATEAEALATR T BEEBEREBEA
MAMELBFAEBO MU HEDR ST AEZBWE
HHEERBPEEKE-SDLFKBHEZFLER AR
PEEESRRKEE=2FHE—7 7+ 64 R0 81|
ZHRIWEALPZHBKAEA RN ERASESL T
‘560%&1:2{%’25&,2—5%2&ﬁoﬁﬁiﬁrﬁl‘iﬁﬂﬁ’¥fﬁﬁoﬁ.
THNHB— MM E & i (Keratophyre), & 4 ¥) 61 % 2
Sioz,zt#]?l%zl\’am,#%ﬁﬁﬁﬁktsiﬁ,ﬁl%tbiﬁﬁéiﬁ%z
ARBAEEHRIEARER S EEK®R T & 25 555 u
BN ALAHE G 2RSSR R AT &R ey,
MHERBREARNABRRABRSHSEBTRRB X Z D
RERKZLIREDPEAZ R BAAERETH 285 0L
B Si0:iB1Z UM E,BMRAXALEN BN & @ IKESE
AL HBERZHEIHLBAFENE K28 8 20 & k
BAXREBEBKZEADEBER BB RETRERETH XA

ZEPE PR ABUERBZERBALEREKZ



118

%

Bk 0w A4 B E

KEATBERZA2FTOART —RHRZTALPHBTTEARAZ
BN EZHIRG DR A B A A (P Geijor) 1
BEFBRB 2R HBEGEEDBHED B R ZIFHNIRALNA
O.Stutzer) T = BB H R FHZAE L B A K
RBHMRGHRKAZHEZRABELRZ A XN AENS
B OfE 4 R OGE ¥ BRI B R(Daly) UGN Lk A3 2 % O3 90 ok A T i
¥+ A% (Laceolith) fij 2 A K,4 8% 3 25 #8 X! 5% 7+ b 1 AL, 88 &
PR HEBEE KBHEANRARAFHLBERR
L ESMETUR S FAEEAAMABRALE PP EET
BZHAEHRZEADNER LR AL B XS ERLR

g R T A &

L
¢ rodé 2000
@ R

R ATERSUUEHE B (8 R BRE 2 XD R TR,
() ABARRII R BBEELY BBIELR L. CBYK,
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¥ ¥ ¢, (Compound laccolith), 3} 8 & Z 5t 9i, & 5 5068 A+
7t B

A X B &gk R IR B a2, (R 867 B
GHEH - TATHEHMZIOAAAKDE LAGREBEES
BRI B R N ZHETIFMEE KSR E O (ens) ik}
PENZH A REGEER A S U9 75,49 1 A4k
RERKASAETREAURET L P REREER 3 22
WA AR R ELLG BB RERRAOGIE KR Z — &
ZEBHMMILAERL 2 Z k%M S0 0 kM9 2 55,5
R ARAGZZHBEYE AR L BEEARLAHTAN L E &
Rl HEE B M A WA E— BTN Z KRBT
—~BHREEBERASEIN SN OB ALE DB ) 85
AL EBHBIFBAEABARNZEZETUES 8
HERNE R H RN ® K G |

REA & b tlr b F 3 & 4 BF $B(Gora Blagodat) s 5 4 ® 82
BRMKERNERE S A XA R B LA HREA R WK
FOMB R RS N B WL B B R AT A W IR B IR R A% Mo
WO R AR S L N oh A 4k RE AT S R4S ol
Ty e EE B BN R B W S R M B W 4R o 2 2 18 B otk 1B U5
CHWAERBABEERBLUAEHNBRABRBB (X
+ B,

I RULIE A stz S=dial i
a BHRA A QAR b BIEEL . o Bk,
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ol

(D)BMEXRSHDL BRI M|E (ALO,) Hnid
BAEAEMGXRK.MATL AL RS B (A
30% K1 k2 ALOg) ¥ 4 2 4 10, WOBE 24 (4 1-10%
Z ALOs Yk Z 4 2 28 A, R T E

MOERE R ARG Z ML R O e
VE R ¥ BOZ B BLIE R A O BRI BB B0K K
B BV 8% 22 M (Massachusetts) ¥ B 8 [ £% (Alabama) M, H &5
e o, BN AH DR AR ik WM
(Carolina) 2t fi % @ Hl (Georgia),db T 30 & 8 % B & ¥ AU,
HBsSBARFEDRESNGDPHAESE DR L2 IR
MEHEBRIBZAKKABEZAXEZEHIAST S
(LR L 7 S

BEAANEHZRSA 2 Eney), PR X HBEXY
ZERAGRABVASALE R N HRE ABHEHA S KRR DA
R B HH N AEEE X B(Westchester County)ff & 2 ok £ &
. i R B/AZHAREEMNASHE 288K D (Naxos), B
— 2 BRI W WL BE N E HA K b,

& Rk FHE M (Ontario) 3 B AF H E ok B, S B
EEN G B RBEA BN, XY R &F 12165
ZHEHERZAEE =T XA RBEFEMB MG IS
(Gallatin County) s 3 SL°H IE £ #H 2 A IKH E L 6,2 28,
DHERB XK ¥

HESHMENSEASEFZARESTH HIEE BT
BAEMNITERETBRAMABZEEULSHMAEARRN T A
R B R B R W R, Y 88 R K R T K A,

WEHRKZEEHNBREEEREMBEILEFER
BARAMERNZAREDIORWIKEREMR E P HF N
R AT F(Ruby) & & E(Sapphire), T £ 4,
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4 44 (Ratile Ti02) 78 & i 24, 88 s 4 W 8 18 B & 5
EMABKSRERANRERSPERSE LMD HELE
B0 W R AL A 2 M e R A SUW PE R BE R A KB R A,

B HIL Y (Kragerd) MU REZE R ¥ b &
10-50% Z & M H ZR LS EBRRRAXEER N RS EH
NHEMWSAE LR ZEANGAEBR ZERAS DE EREK
b E & A X VWA RMRIME T MM A K (Nelson) E B
Fi (Roscland) 38 77 Ri &7 1K 13 K HE & AL IR BE R
B Ziodk # 3B £2 A A % = B ¥ (Quartz Monzonite), Jr MR H,R
ERFEEHENM A A OEREN @R G REN
(Nelsonite) S X HESHZRZHUTHENLEBH BT
Bl A E A2 -~ BEREBRKAERNNLE A A RE
L8RS SNIESEA®ADHRBA,

(OID WL R 2 B K A EBRAEDE ST &
175 52 b 2,08 68 A0 R A T 1 AR T WD B KR B X SR B b 4
7 T T T B B TR O 0 B 0 2 B R AR 3C W v 4 A —
RZREN SR R R R BEER TSR -8
BEILE RS AL BRI ME R 2 RS S BB
BHEHK MM R, U B b R (B RESS B), I E
TARMEMR W ACEE T oFEL2EREFAETR
fie 4k 962 78 T 22 40 OB A b,

Vi SR BEAL TR B 52 b 70 B 04 Bl R R TR B S B
o A1 8 R A B A6 B 4% 52 BN 4% % SER IR 2 5 W R
AEBSHEAEMEN 2 WRE L ERRKLY RS
RHRTHZE MK REEE X RSAHEZHYZ X
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MK BA A EZ TR AEETE R LI RN E Z 6B
K B2 KL 2 G G A b R B R L A SR SR R
Be W GBS+ —R).

q, /'5'--.!:,

&y g
3 )
(14

R I AU Gl ]
MEABRERS W XA E B ES 8RR

WMEBT ARG 2R MR ELARFE — 0 0T 2 e8GR
— iRz ELES M ETEREBRBET 248 6 0T
Bl ERBH H (Norite) s, E HIE B AR ZHEE D
f: 2R BN W B,

I A% AR MM Z & Ak &8 (Huron) 2 4,47 B #
Rii‘ﬁi WEedbury Min) 7y i B 2 B XK XM 4 7 = £,

Hi’.;[ﬁlﬂ:iﬁji ‘g'i‘ﬁno

R ERFZEESBIAYEAEARRZLEAFBAR
{k th flluronian System)ZZ BE R ALB W AL N F H R L A K
it R8BS+ — B AR EEZ
REMEBATHENZ AR AN EBRNRSRFTHEAEZ S
MMM ELN T EENA AR BERBEEE S H K
BISARKINLBARNR IR AR ENGEEURZR
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AnRBELBHAARTAEBLEEY Z +AAEMKEIERHH
MZAESKEBEIRSERABR AT PN R E
ERME-ZANERBIBTAAZAELETARAE= T4
REATFARBAHEZAE PR G HERRABKAEI
BN ZRNAGLEARALAE SR OE A 2008
B ¥ 55, M L B Mk 2% K AR DB Bk BS Je(Polish)
BHAMLECBARBZEMSTRERZ Z,E b 2 i
Iy kBB sk % £ ®(Pentlandite)Z /b M % MR & £ 3 % i
WRAREFADKREABE N ZRALFTZE NN
yREBEMRBRMNAED ZEUARZIBBE LER Y2
B, B L ko2 B IR LS Sk R uhL,OF Y 0010 5 oW 8 LK
HE SR KZ2EBPRKEBT SN ESRIERTRS
MR E R KA MM 2T RS Bk A B
W Td 6 % W B WK .

AR AAECLBRBARBERERA LBMRSN 2
BB LA BHETH LE B AEAKLBE A
¥ 4 7 % ¥R 4% M F7 (Fload in Euje in Sitersdalen), #& J K 8 2
£5 B JE 8 Lt A f F 3 R (Uralite) mr B .05 3 B0 & 06 X R
NEARRE P EMEREAN AT I LR ZRE
B A AR SRR ESHY RBOE U LK K DA
Ao K2 R BK R B OSL M ORLA & BB R B

BRIPRBE ESHRE0 WL L Vogt) 2 EEFHED Z

HHES MME SRS SR B AU REDTH
BDREZEBEAI RIS RS EAERELUT 4
BEAIMERZWESHEHELBE N AT HREY
e A0 AR JH T A B AL SR8 A JR B 1k Rl Bk 4h B4R RS VT 3
W B2 HE, A R 2 J5 12 3K #2200 b B4 IR, o R BE 3B K iR R
WE,IE A b A T 2R 2 BL i & A

FoS + MBS Z N T 2 NiS + RE 2 Fo g 7
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ARMEBBEBEEZAVEMAH ERXREURY ISR
BR W 2 B, A W HEF 22 B B B (Los Jarales) 3 5 k0 &
W 2 & 8 Bk B AT $4 Bk (Niceolite) /s B PK.Bi I8 U 5 £ 3 IR 1
22 7 4t 3 P {& ¥ (O'okiep in Namaqurland) s 77 #& ¥ B 3 &
KBEEPAEARARMZ2HARBEREUEFEWME NS
BB AMANIEA S R 2 5ok 5 W REE &,
HE i R 4.

XER B m R TSR I B Rk el (Engels
Mine, Plumas County, California) Z B K F ERFH L/ 2
B % b bk A D BE SRR, SR OR B IR A N B OE 2R R R,
B SR BT (R 3% 0% 0k LR B 2 oK R B R b, 4, (B 2D

10 4% V1 4% 2 BT 95,00 50 P 3% Be U HHE 2 0% 0k MBI
BEFR BB ERARATRKRBEBEZAREATRERZ
BR B KR B K 4,

BRALBR 4 2 KR BR K B M0 R 8 L oH | i %,
DERASRNRU o a5 h i E 26 88 kmmw
5@3&%%’!%&5'&%‘4’2ﬁ%ﬂ%&ﬂﬁ%ﬁ%mzﬁmfﬁﬂé
WT 52 62 I8 0 98 2 (b 4 B e,

(VOB KA 2 KIRBEIE B2 S nmums
BE IR B 6 AR B A 69 4 b T B R B R B 4 2 SR KL A B
At i SU A B B A W B0 B RBR O O e e 52 I R X A
KB ZFEMETE MR Y A M R KASR
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2R BR RN SR K 2 I — 3R 4 B W R 3k LA R 4k A
2 % i ViR 48,

P HEOF 1 #F 2 B A W (Cabo de Gata) A7 i K Il 4 4% 5%
2 e Kl A TR JE 4 2 AT A (Trachyte) Ff 25 A, %
{5 2 21 2 (Jumillit), 36 Bk 4+ 45 2% 3% 42 00085 0,8 6 42 B 45,
WARERFHAMELANDERAGESE TR EGH 2
MZBEROERLETHRKAMBRZARBESESEE 24K
MEREKERARE T PHAEBZ2HKA ST RS
B 10% 2%, 8 4 BB R Uk IR 2,

(V) fdh % (Pegmatite) 3 iR iy 2 84y BRI 2 1 Jic
Y (Batholite) XIE B BEHEA.VAFEBYRES K
W ER RO E2REBAHEYZAMMABAERAESA
A S B BB B R 2 BB A IR.B 4o 4R AE B B (Aplite)
2 8§ 5 (Pegmatite) B ML MM @ RR MW ECE R H
BEAAES oW a2 8 36 3 Mk i 255,58 38 te Bl &
EAMBERBZUABNMEBEARSSBEF ZAE I E
2. .

ERABEWERZAAMIENSOARY, (6
HBRHRIAM —RIEERMEXIRESPFPEN B AL
MLz BEEA PR EREREF M B ERE LN
A % 5, A h R 4 A HE S 16 T A i R BE RS s
RALMAERZEREARUBAEIRAEAZE & HR
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Zaulr DO £ 42 2 B8 4461 202 6,50 KA 3 B A L0 9B 2 B @
HE YR AR P & 6 190 oA KR 20 3% 36 45 45 oh 1K B 8 B A AL
i 2 g 00 R A LR 46 LR R R R IR R B kK
A AR (0 2k B 0 b A 18 8 B A B 4 52 BR UK,
BUIE B 2 V(e 3 4 5 e HOBEAE BRI B 8 % BB R T,
85 7, i 5 (Allanito) 58 )12 75 (Monavite), 3 T & 3¢ & 4 16

HEAGHRZHEY G T2E),
f# X + = H©

T
B .9
i : X
3 \) A
Aaph,
Poie - 2erh
X B Y7 WO
g ! A \ R Iy "
3 Y b A
J I B S
i & 3 bt
¥ B,

Mesyguary Wa dlybictte, Feldipsr Muscowts  Monasits
e quartz
and graphite

ERBEHE Z T A E

ERBENMRAEN P ZBERDRIMBEREZRDS
TGRSR 2RSS LSRR EREEY KRS 254
MUEHFLRZBRARB M HO0 & B, O, F P, S,
C,AA ST HZILAMBIEABBUS Y, ERILEHK
e HZHMARE ZH AR Ko g E3EE
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BEERBT ZARZABBT ARG SR EARA
JC #5 (Sn, W, Ta, Ch, Ce, Be, Mo, Li &) WA AR AR
KBEHBO)U T2 BEARSEMEREBRFBRZ
HHR 2 BELH R 2T

(A)EXREREAOTHE K=K LTEBBLEZ
ERLFRBEOARZINESBE S OK 5,58k 0% %
K BRI KG), R NS BES LR ERZ
METBSWBERRXPIE LZENRABPREAE
BEAS 5N S0 A K 2 45 B0 B AR S ) B S KOR R A T R
—~RUEXAZERTLAZAANBK AR R LY
HXTRAE L2 H A R KIS R RE B 2R
Hi TS &5 22 B U Y I o R, % R B B (Micanite) R JH 4 5% B
BZRAHEEANEXSRALZERERAIELER
S BHABZAERMEREZ N HNAE —HEL
Eb,(4 2 8% Phlogopite) 4 6 AL & MMF #S & B UL FE T2 i}
BBRALERBARNBMERAREPERBE ZHE
RABFHRAEBERU BN ESE ZARBIREA
LHHRASRBE 2R BRI SR RER MR
SBECERLSBER N AR A RERERE BN A
IR i 0 2 T SR TH SH B RUBE, W 69 38 & I 25,18 ) T,
B 22 T S 28 J5 BRAN B T S 20 M BRE #0 b K N Bl % SR,

1L J5SH B b B0 <5 b 05 B BB 2 1 KD BE O TR R0 B3 B VR K
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(2 35 3% L 70,

(B)BBZHALH HhsB8REFAEBEZASEA
P 8 EAEREALAHKTLCZEANRERLND
KL 5 FE R i h 45 8 0 Ob3 B B RE R EEON W0 B S0
(San Diego) % FE 1 4% (& 2 S5 4 11,W] 0F 2 £ 58 E, (Kunazite)
T8 HR 1 2 - B A, b B R 4 48 (LIAL(SIO.)2), H 4 2 35 BB
BB HEBEL SO R BRSSP B REARIEH
o B K N R 2 W RE R,

(CHEMZEEHBY

( a ) 5 8 95(Columbite,{ Fe, Mn){Nb, Ta)»0s)
( b ) §H & PE(Tantalite,(Fe, Mn)(Ta, Nb),0s)
( ¢ ) g#h &6 49 B (Samarskite, (U, Te, Ce, Y 2 Nb, Ta &b &4)

BErgkm—RERELR SPHEBSRA S H,

( d )& &% 8 BE(Gadolinite, FeBey Y2S815040)

( e )Y 6L &k g (Yttrianite, Y J& Th 2 & %% B3)

( 1) BEA% $2 B (Xenotimeo, Y 22 5% Y 59)

{ g ) BV K% &t 8% (Thorite, ThSiQ,)

(h)&Y (80) Th (B2 # A B 4y

VL B A0, 2 f 0h Ja p, B AR S Ak A B B K TR IR 1R 2

o IR 82 4% B ( itterd ), 3 £ 22 i B0 (Yiterby), 35 &k
(Finbo), 2% 3% [ £ #% % M (Toxas),i 12 # 1l (Baringer Hill) &
iR EZ,
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BET ((Co,La) PO, & % b2 Th) R 5% ( Zireon,
ZrSi0) 5 4 16 B 2 B I Kk 5 F0 K TR 8 2 B IR A% BE R (R
BN SRS B R AN R A H
SEAE B 2440 A0 2 R0 B T B30 AR 4 oh O B K B
(82 o R AR TP M,k N 2 R AR 2 A B R e
3 A7 2 b iRE B UG X0 B A,

(D) SRRy O SO0k 4 AE 6 5 8 B R 22 R 4 Thi 2E
HWLH & %8 a9 (Lepidolite, Fep (K, 1i),A1,81,0, 4 40%
= &) .5 8 i (Spodumen,LiAlSi,Os 4y 8% 2 §2),3E £ F(Pectalite,
LiaAlpSigOq0 iy 5% 2 %) ¥ 68 B (Triphyllite, FeliPO,, 4 9% 2
£7),5% §7 8% Bk (Amblygonite, LiCAlL FIPOy, & 10% 2 §2).0k 4 ok
4 % A $8 2 BRI DR L

(B) BEZ & B (&6 2 0A iS4 H u g
$E B3k B B35 0 45510 0 A B UK b2 R A ML fALAR B s
B & 6 & M B i 3 55 (Black Hills, Dakota) B 47 & §8 i 22 {#
T S EE T AR B SR B R AR AT I b il i B S O E 88
1.8 & H 2.

GELHMWLTE A R E RS T W B RN A R i
AR 48 2 (R 4% 0 2 HR),

i 5 b O W PR TR B b 4,50 1k 408 SR B R W 3% 2
B,

HRACHEERBELSPRERABHEMANELA
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TE 1 & (Alaskito) 56,75 th {it & 42 7 55 80,257 73 35 2 4% i Ao,
S i R AE 38 A & 5 SUIR 2 BL0% F BT BLOE B % I I NI A
5 4 K HEAE 2 i 85 4 % 1 (Winscott Mino) BF bk 45 (it 8 34
FizBa,hE&AMELEALNBTD KEB Kok
&4 1T I (Titanilo or Sphone), B 5 B8 25 15 51 % 4.4
W AE S TR Z 85 I SLANAE B 2EE I R R0 A
@ 77 BRI G B O 2 A 5 0 4 3 52 X S0 T 4 15
45T FT R

(F)KM ALK KBHFE (Cryolite, SNaFAIF,)
15 (1 6 T4 € 2 BE . AR ok o2 06 IR S B KR 96 9 2 gt
i B AL M0 7 (Ivigtut), 7 & 308K 2 0k 0 76, & 55 40 600 R
£ 200 2 B SR A 5 AU 95 1 35 . 0 B IS — 4% T 4
SR BERN G E SRR R R E S 2 5 B SR
B, 7 R, T, 0 TS B B R AL ok B B R 2
65 B0 6 A A B A vl 52 B0 B 4L 1 00 S 2 B S B
B KRB LB RREA R (A SR 2
A Z Ak

87K 42 4 (Beauxite) 5 8 5 2 81, bk M5 2 0k 7 48 8% 2
M — B R AR A H TR L2 kK 4 b 2 0 R4 T
58 35 57 # #4(Enamol), |

(GBS 51L& ALA 06 W AR K3y 7 4 e R B3 4k 1
B RSk
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mEkxBgikEhz2 2B LNELARENA
ZEERFBRRKEAMN AR & BB A B %I
FREFEBESEARAE DRI LERABEZEEZRE
8 T R B 2B B B BY UK 7Lk 75 (Scapolite) o IR, B W %
MZEMRBBEAEZBERAMES X AL ENA N AE
FHAE K 7B R EE SN L 58 20
HRBMAEITAEAIRXRZ2 "HBAAMLERBRER EEZENWH R
B2 it Jio

DB K 5 JE T M IR B 5 4 (Nelsonite) 2 B & 0 & R
MMARKIDE R B MR ER bR Z RS H A AR BN
BREEZEN
(W) ELHEKE HAZE&EAEERBHEAED XK,

AABERHZ BN BEAE B &ED R BR
BEBUSZAEMARTEZNEBR K& K E D &
ARNEH S EwEASRUBBEHZESAWMERARAZA
BE KR | JERR o RO B 2B 2k IR DR 2 e
8, (3 IR 65,3 M oLk ok 4% 05,0 44 oL I $F BR,EE B B oY Y.
ESEERRILS RS Z 8 RQ (Federite FeWO,), Bt /7 B
RS A S I R o N

RH AT DR O E KRS R R R
AANEAERS Z2HA0DPEHER G REESL B
HHRRBAEZHEEFR 2 L2 RHEMBEZS R GR
AL BEEME EE E K

(&8 —) C. F. Tolman and A. F. Rogers: “*A Study of Magmativ
Bulphides Orea™ (Leland Stanford Junior University Publications 1916)

(3t =) Prof. H. Schulzec 1800

(2 =) H. W.Turner and A, F. Rogers: **A Geologic and Microscopie
study of & magmatic copper sulphidz deposit in Plumas County; California
and its modification by descending secondary enrichment, Econ. Geol. 1X,
339391 (19i4)




BWILE  HEEBERK

(A 4 & W g 1K)

He 00 40 RUAE 0 UEE 0 0 U JK — A RS B B2 A
K S ol T 6 2 M T B A S 2 B A48 31 DK R 3 M
TR RS AH AN AR A 2 BB AL R B K RS A B b
25 565 5t BT 50 R B KR 2 7 T K0 T 5 R G 4 I
BBAL IS 6B 2 kTR (85 5 TR 4.5 4 Sk B,
B 158 5% R AL 8 22 7 R 2T T RE 2 100 4 AT 4R 08 4G
U e 3, 3 b BT A R R S B BB 4, B R 7R 2 A
B Ay A 0% U5 B 2k 2 35 A B B W S B R HE 9 DU 5 4
TR TSRS S LA S A TERS 2
e 0 10,88 40 45 5 A5 AT B (250 ), 26 % 5 8 2 BN B
B R BT B TR 0 4 (Hornfels) B 22 86 71 [ 4% 45 £
BT A 35 2 8 AL TR 7 B G T A8 S B b R 2 SR 4
MBTEAREHRXLERNEA LS RS B2
4,12 48 7K JR 2 5 T UE 0 K 1 72 4 .60 JE 2K 2 0K SR B R A
Y £ T A T 6 0 A A A8 AT 2 W 08 6 2 16 E R A 4
KBMEAR 2 ARSI R HAERHB 2 A i 8.
B D B A IS SURLIN A K R 8 B £ T A A ok BT
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FEZ §r RSB R A7 2 i 2 B BAE AR 4L A dinth A SR B
ARIE P RUABHE 2 EMBARHEyERE 282
16,05 1L, 55 b 4 00 % 2 88 b b,

UG HF B R R B b ik 2 8 BT, G Ak 1 A A R AR
ANEESZERC T HEEZRALHN (RAESZR
G RRBERAE). SRR AEEMRLSHEARASR
AL & AF 2 4 B AL A P W RO fo § LB do By 5B 9R
REAFMMAASEARRT R REKESHEBALXKEZ
YHEhWmmANSHERSAEESCRBLADZARE
R mABZHAARKBRAEAVETRND A B ZE A&
Al Bzt R OB EARERENUSR
IR B 2 B S R W BR8N fa A BR i i 2 S L B AL B B B
7](7;‘?%'«&4’2%&557,14?@@%?{5@%253}\ L T a2
MAEMOKEBAECBENMBRTBERARZAHEY
R B LI e e D B A S UR P EORER M R b M 2 A AR
KIBAMRENBAREMBPERBTLER M EL-BZER
f U R R R AR F R (RALSS Ca0) 2R MWy
FHBEAZEAT. T ABIHERKSE®HBHBE
(Contact metamorphic deposit) s ¥ FR M S K. I E R K 2
Al B0 S N 2 R R B A AE A el A B e & R Z AL
6, 0 e i & BB ) HROJE 2 T 0L S 4 T S A K S B G
iy Az i BERAEHEAST=R).
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e 59 28 1 BR AL BT 4% #ox + = R
A 2 By BB W NI £ 4% 1
2. 75 ¥ 89 AR A B 4(Skarn
mineral ), [ 3t 18 % @ JE
2R AKX BE R
B % (high temperature
mineral) . $% #8 IR A 5 4%
ZHEAMATHBZE
2 % W& F(Skarn) 2% 54 R
FHEB T,

(1H)MBERELHE o AREREN ST K (L), K—
8t 55 k1 A (Andradite), B BRI (G)FRA

A My 25 5%4% i 18 A (Glossularite),

( 2 ) 54 3% 58 Fi(llcdenbergite) K i& i fi(Diopside),

( 8 ) & % £ (Wollastonite),

( 4 ) # & fi(Epidote),

( 6 ) wy &5 8k 55 (Lidvrite),

o A A £ A, 2 BEE B BE L RS DLEE A5 5%
Bk (— 4 J& % %§) (Danburite) B # 4 (Datolite),55. 84 A,7E A1 B
B4 By W BN BT UK A A0 £ 2R LR 3K 0 RO RO 3k 4R

R EMBURIR N 2R A A E b Kk Rk
MmAEMlZEm . b BEE AR R SRR
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B 5 BR), 3 6RO, UE SR, W ER BILBE B B BR B R 8RB DY 8%
B, J7 60 BRAT I M) ZE B 5 ORLVR S UR,E0 B N 50 BT 6 BR Sk
2 0 R R s 1 o

P A 43 VURE K 2 o e e JL 2 Ak 332 A0 88 T R M, 6D R
£5 9% 2 By BE T BT (BE AR IR 10 8K 4) SRR B 2 1K A8, AR 4,
WERBAESOPEZ B S RK BRI RO KA R
PG 0 Z %W & IERE GEN -+ W B, 2 30 E & &
— EHMEZE SNSRI TER W F,

7 7 XL o+ ++I+:+i+:+:+:+++++ A
2 A A + AN
,// o y :" ++:+++?ntrtuivt+++++++++ O \\\\\\\
i A T T T e L T RGN
7/ 7. eIt IR ICIE SR SRS SN N
2 at gt ottt b b v
(I BBABAAERAREB AR SZERRZ
BEIR HAWLD S EM B s o+ nH
d a b a e
Bz oA WA E R T
! \f_l-\‘\
MA@ EE RGO SO
¢ \ ¥
" . aga'- bl
A7 U AR S 70 59 BR KA 58 Y
FAAY N
- . “\\ \
HE#MFAARKEST A ,l‘l:\"n;:
7NN
. 5 FAY
SEAL T A8 1 5985 WO AN
WX — imaanata
- : ] A —— I
WEBEALAERZAKE - == -

I KRL S 2 83 HUR BT B, Bk, b
Wt Ok WO 2 B AR BERRHUESRERLRUL) c BEKH,
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Bk 2 MBI S I 2 8 BRI 2 R R
B NG A+ T E).

Bt 3 7 2 B OK 5 25 B 8% VB TG R 65 8 Bk 48 2 o5
A TG AT R 5P BRI B B0 BE BE,O7 B B S5BL £ 5 R

(1D) 3259 80 FUBR K 3 25 M0 /K R3S BUK J 3 2 3240 38
Bt RS B o [ A D) SR E N 2 A A R
BRERERTGREPHEARNOE T REESI B
W BH D 2 A ELA D R L6 A, R, SRR,
BE S50 B85 T4 75,0 36 1 22 S0 16 96 B, 7 A 4R B K T 4R 48
ZOBK AR SR NS S RRERZA
e i WS T K R O 0 A R R AR B
fERERWRAALT RS HRRAAP KRB ZARIEB K
B 156 2 2 50 B &

I AR MR S ARF AR ZEEERA
W2 A G AT D, TR S R A A LR 2 R R
PR B A — A R 2ok I R 1B RS A,E 5 M
BT AR T 2 5 A B0 o & o7 3 S8 B R S T, B B SR K 2
BEAE SR R 2 I R R AL BREL I
248 S50 0 442 S T T 4 IR 20 O K SRLIU O 22 DY AR
MHBAAR ZEEN LSS RS2 RERRRE
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(B)ZBEN REZeTHOFN G ERNKGE
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T T2 B BN AR J T 2 0 R K AF BE DGBR SLBR T85% IR,R
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RZBASPHEABERBERZABEERRBHE NS
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B RN H W KRR LR X NI R
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(CHWMHEMMMEZHARBIK HEMAEH
= L, 5 IR 15 B A 90 IS 75,45 48 B D57 S £
2 0 i B 0 2 IE B S T SR b — A S F 8RR R
HOA MR R M IR G0 SR 3 AR50 T 4E 5O o5 2 M B
IR A BB 52 IR TR (S 3R 4P 2 R AT B R RS R B
BT M2 R S A TT IR 2 o 05 B 0 24 B o AR K
ke 30 kT G 98 5 48 4T A SO 2R 45 48 46 45 # T (Nephrite)
R4 375 36 28 W iy R 6 SLAT T S T, 50 30 J T 2 45 89 —
= Sh 7Y 3 b U S A R L B A T 26 0 A b
NWTRBAT RS 2 T AFIERER DY E i
T B 5,4 40,5 A0 # 00 TR,F0 36 20,0 5 A0k B K 2k B 77 1Y
KRB G AR IR ORI Z B R LR A BB R A
T AN AR TR 2 R — A PR A SRR AL B AE A 2 F R
X % o .

Ca Mg (COp)s + 25i0; = CaMgSi,04 +2C0;
ARAEERKERZ BB

R BT O BB 2 7 JE U I K G
7 2 Ab 325 3 M T D RS2 BR K, Lo B 30 5 2 E (A
B E) WA B 2k

(D)YBMEREIK ¥ 805 E 30000 I 2 E R4 4L
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SALEEIE (2 A Mk b 2 3 00 0 AL BRI UL
WA 2 ERABARSAE ARG EIZ2TAAER &
EUEZREABSERRFS AR PEHSRZ HEILY,
GlamHBYSEEY RSN EREDMREREN
AR ABKAEAHTE NS ZHEL A RIE
R (ERREVLEZ MM SN ZT, BEAMm
), #oRZm T A %I 2 il E).

S E B (HCO 52°C.
4t B (As Cly) 356°C.
H AL B (SiClY) 230°C.
A 4t 35 (Sn Cly) 319°C.
AL 8k (T1 Clp 858°C.
7k (H,0) 364°C.
B AL 14, (H.S) 100°C.
= E AL B (S 0y) 157°C.

&R zHEAAYARERFBIEA ALY Z S RE
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LEWMBRABEE A CAMZAABE SR 4 kb
B A5 T 5 2 5 SRt A T I 22 SR U R B 2k R
B DKL I B o1 B 4 £ B UIE B 0 2 BR A K B B LK
49,65 1 55,5% BY W O S A B R bR HE S 4k 4 JH T O R EK K,
RRABEIBR AL BB SRR A S
WY i 2B 5% o2 0 K 4,
BB HES LA I A B AWM AERBEYA R
3 7 BE RE AL B 44 L |

(1)R#EEH RITARTR-RKLBRAZPH,
BB FHEBEZE FESRSAS R AR HEE
RE b hERAARY 2HENB LI ERER b2 E
oA oL R 24 SR 2 a T B RR v 2 A0 B AR LI 4 R e
Mz E MR REER 2B R EA B0 E
AR R E 28 A2 B % b gb 87T M2k g
B 3B 00 4 BB 8% BE,S B 8% BB, BE 5% UE (Greenockite) 5%
BOMEHLEKDER SRR ILA MRS L &KH
B 2 0 TCAN SR RE 4k B AR N B ER K Ak T & R A 2
#%. '

(2 )W E T LA I3 1 (Gay Lussac) 1823
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o HER R 2 A &R 88 0 7R B R R 2 fE AR UK I R 1817 4,
P2 718 BRTE K O BE Sz /b ZUBE i SRAL AR N B AR B B RRAR
H% B R, 3L 4% 8B A7 2 16 (Daubrée) 4t 38 1L 4 8 S HLME MK &
ViAmERSHE RS A Z A RIE R AR Z BEE
T8 & A,

SnCl+2H;0=8n0, +411Cl

A RIS LR B 8 3 R & AT 70,00 Sk BRIW 0
BESE b EEEA AR SRR AL B AR LU S R AR R
{6 8,70 T W) B 2 &R,

A F AR AR 2 A E 4R B LR S SR R K 2B TUBR
2k BfE 4L Bk 47,0 HE 3K 7 1881 48 £ 4% T #t % IC (Durocher) i Wi
2 4 dn B S 4L 8 2 4R B B A6 5 An 4R AL 2B 7 8 Bk
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26 [N BF B NE 4R BRTE B BN £ B 0N SR BRI Wz 6L
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Z.b A

$AgCH+SbCly+3H,S = AgsSbS, +6HCI (ift 4T 4t 7F)

A2 ok oK I, H BE ¥ L B 2 38 B R oA SR B 16 & 5K A
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ak(Colloidal) B LA KRR F -Lm A e M & b, W& B
1t A A T R T I Bk R CBE ) BB 6 — B BR K 4 I 4 R
3 26 B S, B B AL B ol B K VR R T Uk SRR 1 KP4 05 4
I F KR S A,

bR AR B A Y T RN B R
U T b SEo76 5 i ok B JU b BT U R 2 B 4,8 0 R TR RS
A 58 B B B I 45 7K $A 8% 3K (Hydrothermal Deposit) % 11 % ik
FiUE M B T ok B 2 B B F S 2 KR,

(L) e ik i 2 B4k 76 Hb v 0 L, W 78 /5 1R
HE 7 K30 IR 0 8 B AR B 58 6 TR Kk B 2 I B 4 1
G B B T TR B 28 HR TRUBR BR 4 LT v SR 2.0 b R
o B v e S U M e MR IRE O 4B WA B, A B 1R
0 3 R B, 2 JE 0 A 2 % 4 5k 47 vk RRAE B K JBR R 2 R
SENEREZ RS RER I ZHEHREAH ERE,
b 36 25 I A 3 T B 2 B O ohE 0 K 2 IR & O 80 DR B
St 00 1) B % 7 T 0 K3 LA 4 42 S X I BA A 2 BR A0k
5 % % TR (U0 7 AR FE 2622 3 % b, 3% IR R s JB S M B 9 48
7 3 SR bk B A A R T 2 48 B M VR 1 U AR B 2 dk W 4k
G0 B3 1 T b U RS 2 3k 2 B 7 R B b TR TR R X 2
e it F 5 3 b 38 3K 7 k2 30 0,

CIL ) ¥ 300 B T 4 B AL T4 0B < B H IR BF: 4L G J&) B 3%
MR AHSRZHEAH R R TSR ILA Y2k




176 mOK & R =

0 BB 1S TR ST 5B OISR UK AN TR A S B O T LR
8 T 56 4F 106 R 3 b o2 G JB B AL 4 BB £ 3 £ 0 4K 1B 45,00 19
& kW,

CTIT ) 75 i 500 3E 40 {4 W 40 S0 M5, 40 1t 5L 48 11 i ok IR BR
Yy, TERRAT G B 2 BRI B ISR UM 4B N L U4 B B L
G, 2 T 106 AN S0 60 B 3 4 B 6t AL .05 TR 46 BUE JH 1S B OATE
BB ol BF R RR KLY M W 2 v IR AT R A,

(IV) B & A 8% 3 55 B SA L & 1 222 M L W AL 5% Ak T,
BB, ERERATRADEHFSHALRESR
S8 3 B0 8 B R T 45 3% AL S JE AE W T ik MR BE b 4,
| 780, 4 21,0 4 20 = ZnS+2H,C0,

PbSO,+2H,042C = PbS 4 2H,CO,
2FeS0, + 21,50, 4+-6H;04-7C=2FeS, +-7T1,CO,

CuSO,+FeS0; 4+-4H,04-4C=CuleS, +411,C04

A 38 5 W 0B AE IR 6 22 3 58 0 36 BT TR I b A
RS RIIERRE AR EELR IR LR
O AR A B R A AT B K TR E Uk 3R 3618 B A oL Y TG 1Y
WHEDPLMESBRAZERBEROENRR AR E RN
HABHBEBERS R 2R AALERRP R ER AR
R 2 o IR S O R VT O G Ao T T (UL 0K BE AR RR 2 AL B8
A8 JH,08 B8 I 91 U B T 2 R KR AR R K AR TR K 2 Bk gt 2k
B 2,00 LA IR — o 2% 52 0,1 B IR e B 0K b N BBk
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e b VA7 BE R AR I 2 S P B AR P B
15,4 76 TE 5 IR A b A B0 7 B 4E g 4 B RS TE B o
S 4t B UE 0 SR B S T A 2 00 8 TG 2 5B 300 fey vk B L SR
) 6 e B Bk R ol ¥ AR AT BE R 4 EL 2 B R 0N T
V1A b B B Bk 2 VE BT B b U B SRR WK b, GED)

K BAEE L BFaS A 2 T Al BKE 2k R TR K
BE2% T i 8 B TR ol T BE 2 8 T B 456 SEAL B UK BT 4F
4 LA ST R 2R AL B AR TP EBENR
i A ifii B

( 1) 9 %46 4 i (Propylitization) #BEIK 2 B4 B %K
37 2l S o B R B A B RS SR R
& 49 B0 52 BhoK e 2 2K 4% A T T ARG B S AR 2 R AR A
Ju, 60 BE 35 i Bt A JH B8 48 4 BB Ak %2 1L $(Propylito)
R HAHEE M REBRER KA RA SR
S ¥ L BE 2 0L B R LU S A B 2 kA
% i A 2 3 B A BE B OF 2k 3 30 B B Ok TR 2 40t N
AN ARE RS ZHER YA K28 E B K ALY
e AR RE EEE RSB TR ZERKT B2
T 18R 8 R 48 IR T8 4L 48 JB (Devitrification) i £2 45 B & R
3 R U7 2 R Bk O 4 O BB B B R 01 BB AR TR A 2 BT
i 95 (606 A 1 A7 $ 08 0 22 AN B s BB B SEIR K 2
BRABBEEZRLEN NS RERZBES LK
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BOK o4& AW &

FEMHAAHLMLERRRNLATRERZB
Bl ¥ b M AT 4E 1 B IR I8 SR 4 2 5 BT %, 3 “Propylite”
l'ii:fﬁii':'.-'{.?ifiﬂi;ﬁ\‘lﬁiﬁ_]_}f_?_‘i‘ﬁﬁiﬂ,‘?’ffﬁi&fiﬁfﬁuy‘f%ﬁk
A E BRBMEBEEZ AN B R A2ZHE B
At M RPHAR D ZREN SN i g
(Inkey) & §& % 35 ® & (Schumacher) 2 ¥ %, Ml F 4F 1 £ —
B2y fr i oer 4wy, e BRI 2 YR R

wHEBEERE ERE A XLz ek
B R M N M XY MR R ERKERE
EPFR 2B 0N HUZANREEBEEFANBREZER
S £F ¥ @ BR(Comstock Lode),

TR AR LA ZAR LI EZAEB N
N2 R NSLESERNZN BRI REY
B $% yi(Epidiorite)st 32 # 2 1 &£ M1,

ENRAM DRSS RLBTNEBANAEESREK
ZHRIAEABEAVS R A AN H OB B A (Unlte),
EREBANAGOLXE RSB XBRENGHTA
ZTAHEBEV AT ER D ZFEFEET U & EZ

AR D 2R AAR TR REAEARAAALRR
RAHIZOUHREARKRAXZTRCREH ZHEAELINZ
LE-rECRAMR B Opuite) AR ARAER 2
B B R A 2 0 B8 T ZF R B R IF TEER R R ORI
MHEBTHEAG P LR DM BEEANER
Z A DB AW E % TR R T % (Opazite Margin), it 37 ¥ R
ZENEBEBEEFEEZSRIIBPHADPDEHEINKLNE &
AT 4R 4 JE BN B R I8 (Titanite) 3X & ¥ #H,8b o) M 3% X 4L E
R AT IERNHENZN D

MR BN ESNRLEB YRGS O E S R
PBHESHE MBBHREN A A B8RS RY &
UM ARG AR R ZH RS
B gk Aarl A TR kR EBH R E RS
(Anatase)o 2 1F W @ €(Zirkel) it H i 8 78 (Wagon Canyen) 2 #
REHBAHEIBRANETH AR A,

R HEY - BHAHBREAR LB 7 %8 7
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T BEILIBILG RS ZHREABAL KIS B Y
Plkfe A ZBEA(ELANAER. ~ LB ELS R
By P 2 .4 k3 sy s A IR & W8 IS( Hyalopilitie Structure) fij
il R S I A i O I
EATHREBREAZERRIRRILREEER
HIEGMMEAZAMREFORAEZ 84 M H B
Rl 8 B¢ & Z M S H 4 ER 2SI h1EMNE —ASHF
BN RBERFBARELBHAERE EE R SR
RGO AP EN - X3P AAEARY R
RO R Rk m 2 AT R BN RS N
TR EBRKANAEBEHESRENIRBLE RN
T othe
ABBERREN BN AERLNAES A b E R &
#x &4 (Porphyloblastic) M R M W L B B B N A B B 4 4=
HWNEEABRBANMANBEA AR BER 3B H M
WARY B RSN O QRSN FIT R AR
EURRESRAEDARZZK AR A A BA TR N R®
ZHEERE TR ZLNETHRLEENZHABEFSHH
L BRARREERRUTHAA MRS R UBRERZ ALENR
MEBEAEPRHZHEMNNNAEARZHANERMNZTE LA
HIERMZHE DT BAEATENKBER ST HTEIRARMES K
B 4R Ko b N WBE B AR B EIAY MR
gaRfifedEBAMa R HERZ EBXER YA DG
ERZHEARRETZRER L E N
FREeENRERZZNEZFRLIENHAE R LENR
HiEMZBEBSEL R Z2BRENBBENESESHE ZH
szl alEARNARRN R TR IERMARRA
HBEREZEMBIR B HEClver Qi) IR ¥LA T B AL ERMR
MEBRENTEMBE LA T EMEDDESHEEIE
MHEBRERWZDEERIAZZHEFRHPRABLBRWT
& R EULE H kR E M EMZ R L,
M4 ERAGFERZR PR FIrNEBRHT
EABLEBRPALENMHENHADARABRANB W 2Z2HER
ZNMHEDPHFEHPR2FBHILRREALREHDANRELR
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FE ez A RmA g A+ x5 H
+ 5 s

HA RN Z
SR, EKART
82,0 9 oak,e0 8k I

Moz W ok KM K. "?“'i?. 55 Gt
TIRERIBR TGN S S 1sY Fraihdd AR
B o o g B LRI o G as)
LTS0S RS - 5 B R ""t:‘;" ":‘s!}f"i}:’:'.‘.‘4‘.&3;5;,%‘5.’:\0"
oSk B 2 AR & "u‘;cg{';.,‘_,:,;3%,:,9{5?..;'3}:,‘?59:%&9‘{%?
4 C] A "
W OE RSN IO Bony
@ i3 4 {F AL R 1 5 3 RGN FAED

Z OB U RE N D,
oL R ZNER
K& RRDENR - :
ok Z FE NS B RO 2 Ak b, A3E
AR g LA e B3 RE 70, IR e A 2 1
AR EBEZZRB AR AT A NEYRZAAHE
i H AR LBRZEMYE LR FEB SR
G2 B A R A B RS A BN R(lazarevicz) Z B AW 57
o A i E B R a skt on A e AL B K &K
REZHAEL  BHNRABE IR ALEAELRAER AR S &
CHERERHRLENTFHMBRELAAZ AR EDNDS A T
BaEMBHN RS BT EZEAMTHNGE NS LR
MAB B R et & Rlwik=iEMN

HREMHABEXSBEBENMNARPA B E AT ILBR
HEZ2BMMEMNMEFHRLESECENLTFAPPMEHED
R AEELR2EBEIRERDALNTHERAALAER
FI S LA SR Y O 7O 1y R

N HZERMREERRRZERAANRERFRLD
MW (Glauch) b A 2@ £ Rk Bl Ly R ERAEMENER
5,05 2 B e sr (MM F & 5207 82 @ B E %R 6.0k &
PR S B 8 e T % b 2 K A ayle BROEE OX 4 45 IR 2ok S
B ARPRZBUBRILEABRDAALEGER Z KB HE
DA BARKRHTRENES A DSR2V LR BEASEIR
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o RBEBRYAEENZARNBZIZEAFS R - KR
Hofd & % Z kK % #yGlanch) % E Rt st W K % 5 &2 f
Z WSy B M (Harz) A SRR Z BB A A4 A5 B0
CHRNABHCERAEGA TR REMABATE 4
EMATXDLEMNSBEZABELRZBBAR SR 2
R R R A

(1) 4 i 7i 4k 4 J§ (Chloritization) B 3% 7K ité = 4 Jil,
BB RN R R R R RR G AR S B RE SR
7 A1 1,3 52 4 T8 A A JHAS B K IR 8 SRk RS B A I RR
PO 9% 50 2 BL % A Sh 7 7 0L 28 T3 b T £ b 2 K B R
e 3 B AL W78 0 4 R AE 1 8 2R K 1 R S R SR 2
% 1€, 4 A,

¢ 111 ) £ 3 7 4k 4% H (Sericitization) ke Bk 2
AR S h 2 EFRBAS WA DSR2 %
ViR AR AL A

3K AlSi,05 + HaO +C0y= K H,Aly(Si0, )5+ K,CO05 46510,

B LA 2 50 o B & 44k 5T SL 3G 10 BY R 5 A A0 41 T,
B o B0 R RS R A ML B B s A BN
K 2 B 22 A b K T A B A5 R LI R A 9 B
H1 92 B {6 4E B,

£ B A A S A 5 2 AU A LR K B 8 B e
155 BB kB 2 R T BB ke 2 4 R TR AN BE
B2 B R 3R AR U R

g e ﬁim Ml Z AN ﬁ F(Kulm Rlate) ¥ 4
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wm O OK 4 KW @

S ERZVARPUNSF LR mE L &R
ARRSMELENGA2HNECBAGIRBRZERAR
BAEHBARNZHEHMEGRRERATAMRDI L YL LB S
BEBEFCRN AL LERHDEEE S0 8 2 H % 4&
RALAMMBEREBNBNLFZ2EARBN S HEER LS
BRAETBSTERERZIBRALR AR ERBE B
Zp N BB RRE R RE RS AR G R R
FOEGH R pdsboradorite) 2 @ X E R AE R S A S & 5
ARSI @ AN e R BN A %5 5 % B % L (Treadwe
11 Mine)W i iF 4% #(SodaSyenite)p ZH A N KW RH B W 2
BB AN I ENBR R AR RSN R
BHERESBABI LR AELEREEBUEFZ®K
SR AERAANMLRAXNERBNESE RN B LS
MenliRs st e EF A2 AL DIEERSLEEGA
(Ophitihn Structure) ¢ s th Z M EF H T % A4t A
P ZRBAABLALBEZS LR LN SBEIHRE
FEHRRAERXRE S H 28 X

ME BT RSB ES RSB 2R SR
AN RS BEANREAERABAREZERERZ S
HMEABASHABZUEE ALTERNLE D 2 M
8,

EORAARABRE REDPHF AL AR IEHEK
EHRATAEHOANSIEWMARUMBETEAR S LA
(Ragenite) Z .M A EFUE M ZHEEHE D ZH
kg M AE DM BHZTANAEZSKEEERKA
ZHEBEHERK4BREHRBEHRESRAM MM BRI NS
B2 & 8, 4k mGlmenite)B 4 B & I FH K. &k % o
BRHRE pZIRANEE E IR

BEXADS S HMASRYE ZOLE SR EDEBER
M ARARENUBA TR ZEA AN
CERMNMEGT XRAEBRIDEALFRLERAN R EIETRZ
HMEBRERRF AR HOE AT -EE,

ZHERAENBZA A LART HF LR 2 KB

A BERBICH AN A Z R RSN KRG ¥ LR
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AXRZRMBFRTRALZRR(ITHED)
MA AN ZAREEHRATERAGENEHZH

W% SanJuan) Z & & R LR A AL 5 A B S b2 X &R
Bl sz & f & & X K B M Z R LR S B R 2 B
RO fERZKAEBRA Y SENM SR DAL ZE SR
oo e B0 R M ks & R K 2 I Wotk S 4 5Ok B SUA 3 M
W MR EE ¥ Z M 9L EE e B A BLX A — BN R W 8 & {E
RA % L Z 8B & B Kk &mH DS R R

MERREAZREEY S E S0 S ER R BN
HREZRAA NS 28 ARME T RIENZ D
T— A% 8 3 AR 2 S K LY RLE &8 R k8w i,
IR O

(1V ) 75 3 3 4% 4 J (Kaolinization) 48 46,75 B IK 8 4%,
—RRBHEAZIS R EALOBER B EH S
BERL2ZHAMXLMNUAMMT ZRBERLES 2
Mot g0 3L A A 45 B8 A1 L BAL AR ESh 2 Bk HoR A
BT R 2 B L R R RE 92 R
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RURUE T RS E el L F Il e R I R N o 2 N R B
AR B O 2 AL TR b B A BR 4 2 S A T A BT R
SEFY R B R R WO SE TR RS B AR ) 2 T R 2
femmitb AR ARABBEARSHA R BZE
AXMEH MR LBEHEBEXARAEAEREB G HiL2g
4 flE .

SR ZEMREH R AT CHE R
amifeEG Rt eS R EAPHTFAEARRZE
FABHBHF LB A KRR Y b,

TEMIGE B Fod 801 2 1 O & 10 R 8 3 B00R B R,
18 4% B Bk by 2 46 A B U B RE B BB,

ERITAEBREZNBHAERSER hANMIER
HAEMAER L aiENBEFRAERZ - R A DX
.d.’l‘-VJLUi‘luﬁfﬁﬁii’ilh,?”iﬂ:ﬁﬁ'lﬂ*ﬁ%’f&;’%ﬁioﬁﬂ]mﬂ
FRHRIENBEB R ZVBRENMABSRRARHNIENZE
o) — R oM SO A R BE %

W W & A ik (Kolbeek) BF 5% #4 #% BE #% (Nagwag) 38 O % &
Y Z & MG EZRA AT Y XD ZFE AB
A 7,0 B o WAR M b & 4 &8 X v W 2 W B,
AR EHE LAY Z 408K E ] i,

AR RAERLIALAENB YR AEEMNZBH
MhmB B REA WA 2B HIGE -8B RNEBE A& HEKHY
AL BRBFZHEE R ANBEARESHAHR
NHu. RHgR 2R, DBk HBarmnage—
RAEMERETAAN nRIdHB BRI RL2EY
o

(V )Eb 4%, 48 Ji B B 7% 4t #6 Bl (Silicification and Calesilikate
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Formation) HAKEB HEWHAT L RZV BB E TS
RN RmB SRy 20 a8l mEAE A K
HERTRDLEMNBEEAR AKX LEENFIETRE
I BB AGHMOERERPE D 2B b B4R 2
WA R DX ZRAN MBI ZH B AZXHE B EE G
U2 THMTEARENBARARBEKZ G FHZBN
.G

oW @M sl (Guanaco) 88 F 2 ¥ i, T W & (Al 2
B NELPREEEUEERYD & E N EEMNFH B
BHAARABEEE S R R AEHEARAHERN
HARESHFELEND U N EE ¥R K Z B,
HABRHAHBERKRXEZRZAB XY W A0 &4 R,
BHREKZEABRE K20 2,8 XH N ERF 2L
MESEMAE D LBEANRKRBATTRERRBEGZB
B H B ZH %

RUPBPARARZFAEE B AR ALENTD
ftiEERAEABERIERBEGARY R ZHIER R
R A RUMBARESTAH G ZRER /X R AT B8R
zﬂ’-ﬁﬁ%'ﬁ’:‘:ﬁiﬁo&wﬁﬁ‘:ﬁﬁ?ff}-l?iZﬁCﬁ}a

T WMZVE D ERS E£ERS 25 2R A XK
AE LR DR A 2 F R B IL T TR Y 83t A o R
MHAERVENRBREFsRAAXA DI BEAEDZ
B A6 1 AL op BE A7 2 47 8 0] o o 7oL 0 I R A,

M EMTHEZ A X EBNEZ A iknx
BRAERZY RN RZE RENZESH RE A
RO IERRAMP® EENER S R 4LIENBBEILY
BMER KNP R B RA Fo

BREERAEEARKS D MAGHEBZENSRET
L A BRSNS ERBILEHZENR R A Z 4 1 .6
&R AR R R,
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(VI) 81 5 {b fit ] (Carbonization)  BRIK FF 4 % K
ZHAKZIS YR E D Foz OF AR B2 B BRE B L A
ZHEBEWAENSA SRR I HBBLERBEZE
HBEAMNBAERARZABDLBLIERTRBRSG
ABMEBzHRAANEERE PR RIEURE R S
HLEMPABRPRAZBBRBRALARITZH
BE PO AL AR A 5 B R B 28 BEER,

EBMABMEEHNARSRIRZEHEETITHRNZRK
BB HARVTYE L RZTRAMAERA S P E2HR
77 B A0 B Fe BB A 2 Z BT P 2 B RR AR AR RO
BB BASLOPEEBRBERZERNATS2AR
i e,

BRBAEERNDEA O I AR ZEEG & ES
(Dolomitization and Magnesitization), M X Z h, HF F A HE R B =
RS - HMEN R ROBESEEARKS T
VA D B DR T RHRAR SR N A SN MM
WRRAFENEN '

(VII) 8 48 5 4k 48 Al (Alunitization) 34 7K g 3% & 36 Bk
MARNBRAERABNLTERINIGALREAIRZ
KO ZE AR AR B T A2 1 38 T (Alunite) 7 I BE 28 2 I 4L
BMEARERMEZHREZEASALESLAERAE
U2 U A b ST Bk HE W S & 5N B BB R RR R B KW
ABMBUEREICBNERYNAERK PR EAEBRBESL
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B IR T A W QR T 2 4 88K O Bk B A,

H A 5 1R AR Jo 00 %8 BR DK 5 T4 B RN OK B AR.00 B
T 20 TGN JH 2 B S T T T A B IR
1 77 3 BUT 3% D01 57 B0 RS H AN bR AL R B W AR 2
6 MUTG 25,30 50 W 5200 88 {48 0 0T N AR S A 2 W U
W2 VAT (o R B R R A RS B R S 2 W T,
865 8T 3 2 BE S (O A AR,
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AR BT,
A=l B=xHE¥. C=R= M. D=1},

IR I h A B MR R L B RLERA
BT 2 BRI b Sh BE AT 2 ROAR A A 8 A,
B 4% o 1R OR BW A3 fu £ A W U1 1S 15,00 R 1R A

WoH TR TG OB Ao TEMRCfR N BB 2 B R W4 8 W T kR
o2 vk fo BLWE HETY & B Bk Bb 2 BY TR WY M G N BB

BRERAZ—HRAFAHREASEN A B G LA
GEAMENZEAILPFRLAHEEENLTT LKA
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2R MR AR R R 2 — BB AL 1 B, 50,8
WA MARE - A RN BB R T TR 2 Y
B WAL A O0% L g K, M LMk, 6% 2 MR E, 1D
Z MR OLRE 3% Z kN B B 4% & (Ransome) Z T %00 6 &
f LR B BB 2 WG A - A B

B A + A H®

........

FeO

Nog0 Mg0
Cal

IR AR AERIT TS 2R PR

B EARZHRALERME TEHAMN L&MW
thtt 2 H KT R EAAMBRULTS A M X6
MELA GG HMREGITZ2H AT SRR b2 T
BELE RS LD IEEM MU EMEZ N MRS
LS R (A A TP R 7 G o N R I e R A
{1 o BT 1 I8 BRI 8 34 by

Mt B2 XEAE A BERILRA R RE LD
Mg LR N RN ERY kEMGR
BEAXRERNTEBEESAUNBEEHE A R G £ &2
HERVBZH P AENBRAL LT AEALTZBA08
Hui B
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y SN EEL LS ALY TP )

a =B fi.o =HEA T THRETHBLEZER,
FoBPHGFEM 22X 0LBE NN L ENRG S SH
E R EERETHRZHE B AERFTERNZE
BEE RN ARSEEZ F R sl Bl
B RESBAAKRKAHUAGRRZBEFPERFAELH,
B4 %K 4.
B mE s MG AR EZF S KR B
B fl ) NS B TH R B MM ko R A E e B OB M w. W F R fE
Mt ML BB S W & 1E B
( VIIT ) ¥ F 4t 4% JH (Zeolitization) iy # 7K ¥ =z 2 R AE
MEEmEZHR G ELS R 20 AL A &S
A By R 85 8 4 ) BY 8 45,95 B 2 3L I8 35 3% (Keweenawan)
T Z2EBREREDPONSERTOIS KA,

RMBOKZIE  POKEE AR B 2 AR b SLE




150 BE K 4z A =

Y b vk WG R BE IR 2 R 6 R RN B AR OR, B AR
S0t AL AT JH 20 0 o2 B AR AN L T O o A £ A RE S o
S AR EE S b e & R 2 BE G TR R AL BRE MBS
W e B KL A A 6 B 2 1R R B 1A A 0 0%
TR AT FC LR BE N TT RS 8 0 0 2 A BRI B 2 B Sk
B U0 7 B0 S04 B O 52 B An

S # K i  3E BE Sh Ak B4R N 2 A B BT O
ST 21 Sk L 22 % IR T M AR MU A o B IR O3 78
BRI S ZINEATE 2 RR B SRR Z AN RS
ANRDL 2 B K WeME [ B 8 22 48 T K 0 ORI B S i R 1 O
R i 78 M 0 45 B I L AR 58 K 06 OF L0 o R IR T A B
£ 55 40 2k BE 5,5 00k 7% 1% B 2K T BLAE 23 48 4 4R W OK, % W B
B IS ROL S R R 2 B,

(¢ —) J. D. Clark and P. L. Menanl: The rdle of colloidal migration
in ore deposits. Econ. Geol. 1916

(ff =) ldesegang: Geelogische Diffusionen
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BE WRBERZBKRERBEZRABMAML

%AW Fo Bt DR A W 8 T SRR IR 2 ok 7 41 77 i 38 B Ak
7 B SR B B K U LE B B 2 4 B Tk ST DB B O
B 5,70 503t AT A RCRAT R R TR R B R A A
B S, el T R 2 B A R B AR U R A O BT R
Wi ( BEH % T RAR) ZHESLE ) Xk
Z AR A A B R A AR SCEL B b 58 WM JE UL
W 2B QR IR ( A% T WR ) 2R
AEL ) — # B AR TS sh U M T B 2 4 3G 2k 1
156 1) 05, A B IR 2K 25 B B I TR K % 30K B K U 75 e

S BR
PP PP

B Bk B2 A R AR WA oK R 2 7 R B R T SR 2R
A F 2 M ERBSE RSB KRZER R SR
VAR 3% 38 81 21 S 0 2 2 3 R RO Uk M R R 2 8 A
W (55 -+ — BB A By 81U JE R W UL oR BE AR 2,
b SE W 4t 5 ) B 3 G B 48 F R i W 2 05 I A JE
SO g% 270° 3 S AL 2 JF A 3 B 45, E M Z J5 1 48 1357 E
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i LR RA MR RS a8
Z 8K BR 7 1) R GE B EELTE ) G 00 Rk B GE B VT UL 40 2,

TR

§AnTriA

HANLY®R & IHE

BEOR 2 BEIL  WKAR (b R — B4y A% 0k KB R S &
S0 IR 22 46 A AT BR 47 BUIR 5 1S B0 AR AT B e 2
AT R B N S 6T R K M Y A R B3R Kk
HB IR 202 0L T = )

R 2 B U B IR 2 B VDD K 4 DR A K R
o IR T A7 0 2 2 % SR fo 35 S 4 O SR 7K B 1 JH R X A
0 70 R 5 U 0 BT A — T 4 AL B A G B R )
FrZ kB R R AE SR R
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BE RO R IR 2 %5 18 AR R SR 2 48 (b 58T B ZLEE AR B R
(Pinch) 2% B Bz, (Swell) 1F 7] — W& W, B0 T8 4 SE,49 07 ¥ 00 %,
# 2 i 492 3k (Thin out){H
A AL — R 2 W R AR
B 7 2 BLi A2 AR K.

RS RS RIS 5
WARB AR B 24
BARKEHZE D
R,

(A) B 8RR (Siinple R R 2 AR (T3 2 —) a B,
Vein) 48 5 W 2 B R, b B SRR (A A KB R IEE) .
Fe KL A R 22 2R M R G L -F = ED.
(B4 B BE BR (Composite Vein, or Lode) H A S {uih
2 AE T B IR B BEGE 2k B BP 47 22 B HLER IS L 0 A58
2 BLERBLTE 225 R AR — U5 i) AN S KL ok AR A ERDER
% A+ m R

MQ&IE%EMO a=1%.b =ﬁ}i;ﬁo c =ﬁ%ﬂ§&n
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WA 2 08 AR B RR G Ju - M), 3R A 7 3R BRR 2
HERBRABROMEERAAZHENTAREEATRER
FRAADADDREEFHIAELSBAGEAD Z2BKE
Wy sl B 2 SOBR IR B R KB A3 A5 A R BN IR LN R 4 B SR
ZTRE 2B,

(C)#p AR BR IR (Ladder Vein) 4 B B8 KR 3G IR
ZHEUAEREBEFENEATLE), AL BE B
HE 16 A5, 0D 2 I 2 % B B, ER 2 BT 2 M HE T A 2 2L FELER i AR
3 tp DO 3838 M K BR IR,

¥ Nt x H

5 TR TIE
(D)5 B ik BE J (Lonticular Vein) B IR 75 () M i 4%
NI B R R BRI LR R ARBRIE (@A
B,
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(E) A% B Bk (Bedded Vein) W /AKEAE R BN HZ
IR B T T 7 T 2 AR B AR 2 5K IR,ER 2 R AK TR OIR. O BE B AR
AR AP E S ERELEENSERATHHIELR
oAk E M ARER LAKER 28 8 R BIK 2 — 4% W R
IR ARBZHNBIEEVINBRZTEG R T R 28
$h,ifi S S kW 2 RN AR BRR 2 AR R s Rt BT
o2 e LD BR g SRS B F s i 2 BLELE MR RO AR
BRKACHRBZABR PHAEBAHEXAY L TRHE
BN BPA A,

(T) 2 K PEBR (Saddle Reef) $%AKERAR 23 Jd R WEIR 2
—BARRERABSBES ZHETH M IEZKZ
ZIRBE MBI EB R ERER LT L. R X
551 F (Bendigo Gold-Field, Victoria, Australia) #s 5 0 F ¢k i ¢,
BR By A5 Sl 1) BY 3R 2 BU B U0 BTR W R R BRI,

&% -t
A S ] L. L‘ga

EARGRER ( AR R0 ) & Bk, RO BSR,
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(G) BB (Gash Vein) Jbi@
MRz AR B LMK S
s BB T A R B R P
2 VLK B SR AR G O B B ML
VE i Sy B DU SR ORUR R S R 69 22 {55
WU TBRRKERS AR (F
L #).

(H) 3% IR 5% BE(Chambered Vein)
MR ELRRZIMEABZE
¥ 4k B AR (38 L AR,

(1) 3 §iBk AR (Linked Veins) £ BBF MBI 2 40K
AW AHT AR M FLAENBRK (HILT L
).

Bht AH

M B RRRNEEH

(J ) TS PR (Sheeted Veins) i 77 #f /) 8% B 41138 $%
M A2ZRIRDM GG AR R EDRAT ZRE
b 2k B 2 TR A,

Bt 41 TR R 41 i §F 4K B 06 @ 22 B B1 8% AR B ( Radiated
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Veins), X £ BBEIRE X R IBR AT HEA R B2 BATH
IR F(Parallel Veins) B it ¥ 98 47 758 230 W H & 4 E
2B R M AT 8 SE

BRR MACT i & HBRIRZaA 0 B 25 B E(Country
Rock ), #E Bk FR 22 I # 4 % 2 85 b % (Hanging Wall),fg 36 °F
I KM 4 285 F % (Foot Wall), BE IR 5Lk 3% 2 5 i 2 9%
UL ( Selvage), B B 2 W AHBRAABN LW ER L2
B2 45 B 4 B (Clay Gouge) B BR 25 % ¥ I 7 28 38,50 1§ #2
(Slickon Side) 3 B B4 — i 72 2 8% IR R 9% f1 80 6% &% L0
MRS RSP RBRRRT 2SN RIS NS
ZHEPAPMEEMREATERERE LLAH SR ZAHmWA X
RAWERBZ2ZAHPRBRIIBEBLE 2RSS RE
ZTELEHBEAMBSHEREEARTRZA QL (F—F
).

|
>

Vit w”
L Xl 52}
. .?n:_.l’-
.l’
?

'a
[}

= -
LIk
~)
- ™

A =GRk Rk B =Rk BRI R M C BUVGE A BRES 1 A, 803 B 4R
HEBEYO®, HER K,



H—f BRRA 199

LHRIRAAE S N2 RE R 2 EAE
RS ) 7 B T 2 9 TR W70 7 34 vl 22 O IR 6 4 B L I
B 85 B0 RS St A BT 8 10 2 4 R O A R A A
By 0 5 A 6 5y VT A s A T T A 0 AR A AR B 4 o 2
20 W URTE 8 A BB A 2 AN R B b Z MR A
B K5 85 B\ 2 BRR O BT B BUEH 2 BRI B b
B IR M AW T 22 8 B O K 5500 4 T v TR R B A
S5 4 1 5. D DR A B 2 BRRE R S R
B A Vb b o o ol 0 SO T B S8 R R0 B R
2 2B T R G FL M JG b 3 0 R A K
TR R B RAARECH LABFTHRZBEARES
% 2 0 9L W b ST 3 B K 2 B A R T HECAE B R e
CURATE W U0 B B 0 2 BRA,

BEUR 2 A X R T BB kZ BRI I A
5 I, S5 A 2 T 7 — B R 5 A0 S B T S 46 B Z BRIR (59
~HE—H 2D,

57 1P R IR 4 BRI SR 22 BRI O 4 4 R A BT B
MO — T B —BILE V). 38 0 2 0% IR 4 8 R 8k IR
i 45 (B 00 67 B OIG 7% o L S B8 W 90 6 POk T O 8 T 4k o
(H—BF B2 IV). X 2 RHE R 8w 2w
32 e 5 T A R 28 X TR IR U R 2 R BRIE IR A R AR AT
B R ALAT ISR A ERRNE (BT E— B
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2 1),
BIRAE AP R ER XU ABRRLRAGRE R

Bk 23S HRER

B 55 4 B2 MIBR (Stringer) IS8 (B —HB ) A%
HEABHERLEATAS —ERE (H—H8).

B B RIEE —BREABEEUADLES
B 52 15 B ( Mother Lode ) 5 & &/ # IR B, di f B L 2
Y LEXEESBEURAEFEARERE Z AR
IE 5 2 60 IR Ut R WO B TR W AL

BIR 2k % B8R B 5 R A B R BS
2, A% 26 A7 BR 35 880 AR R 09 2 W (,— Bk HE 3 2K
52,00 5 St 7 ) T SR DA TE B B BR RS T o 0 B R T
R0 T BAAE ) O B LS S K2 K RO S0 BR IR 2 € A
B 5 B J2 22 B3 1 0,050 dn 2 D UM 4 3 BF 0 5,8 Ak BE AR 45 B
BENDMBLAEAAEU EHD A RERS BEMNF
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ZFE W 8 LE A A 3 BE B 2 M AK B s T A AR BR
W SR S R A0 O AR B, L 3 U AR R B I 2 — ok Bk
R BL B 06 ol 0 s LR G 2 45 K BIR B R A Gy 82
VWA RN LB alu 2z RBREmELHEGZH
W), 47 B B B IR o IR ok B0 R JeE 160 24 HE Z K BRIR AL

R IR 2 B JE Jp B g5 JE A TR) B oS 8 0.0 dm 24 485 R E
B U7 1) B 410 30AT BR R 3 SE 1600 24 RO KL e 35 1
Wi 2 V& 72 (% B i (Morro Velho) % iR & Al {0 58 & B IR &K O i,
AR R E IR 5 & A 5500 1R TR 3R
ZRABAMEAHBBR S CHEFILEBABRIRE R
BEEWFZEEMNELSZHAEELEAS Ll 5 E
BEZE-TFTABUTZEESTUARAKR ZR BB
B2 B Fi(Zone of Fracture) % sn 7% Bt 18 %7 N 45 BR ik 22 47 FEAE
SR UL TR 38 AGE e RO A BLA D 2 4 il
HEREAAB 2 RN MK AMERR AR
BB N B S 3 Y 48 a1 W W (Zone of Rock Flowage) AR k2 —
Tz M A 2z 2 Mo % % (Zone of Fracture and Flowage),
MR 2 AERKBNAZBERS N LA Z 800
W 77z A JH i A 82 00 7B 6] A,

H 20 3 8l 2 55 0 5, B K B TR shiIE & 1500
N RAEEE R A /K B HUSHEA b0 0 BRI B H 45002
RZBEBRESEBERYA AR ZEWBE A G H AW




202 m K &£ H =

e e,

BRBEIE PRI B Bk 2 BRIK LI M E &4 1600 24 R %5,

BRZ2EEREEGFAALASBREBFZHIH
4h PR IR 2 B2 WU IR JE AV SR Ao R,

(1)NBE 2 EHEEEIlT ( Dolecoath Mine, Cornwall,
England), # & 1000 2 2, |

(2) H8 ¥ 3 b e (P K 3 ) ¥ A A5 B 8% b1 ( Pribram
Mino, Bohemia), #) & 1200 24 R,

(3) L & &5 TF B 1li (Bendigo Mine, Victoria Austmlia.),
%7 e 160024 R,

(4) @ % PE R & & 9 i(Morro Velho or St. John del
Ray Mine, Brazil),#7 & 2000 A R,

Mz ERESIHAHTERBEZHME5L8H
A I (Blanket Vein), {8 %2 47 3 ok FH.00 /&3 B4 L AL SE & W
BRIl Za&eh HmKRE

Ui R b 2 W R R PR B O 6h.BE o 5% M w5 B R — B
AR IR (R SR 2 8 B B W 2 W A58 7 R I b — 318 28
AZERBLEBSERBOBRFTHEEL2BETHAERD
MR KB AR & S B LMot 7y B R 4 Bk
i g U

BV ZEBRERBEFR-BRFU—E2REMN#
TRERBMEMRERGEFRRNER SR LREEBRSE
MU RERRATAGERAEARI TR TER S AEEZ
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PR 2 O BRIR b RACE R PR R BRI S MR W 2
7 ) 3 AT R IR 40 MR 2 OF mLak ko) FL,& iR g, LR
AR R Al A S L N B R R N T L
L BT B WARE A 25 I IRIEDE RH &
BATERIRAF W R RO AR IR 2 BB SR W IR ARk SE B
2 i DL ¥R B B 3 AT A6 LR A B b 4 2 B IR R N S B R
MERAFEBARMNESATE ZTFHA XA S
B 28V RO B RO ML h KoK E M 26
£ 618 4 T ¥ 48 10 205,50 1% RE 85 A0 B B KR AL A00 B L
AP ILAEABERRIAHBRSEILEDNBEREEZH
b b B R B 2K A B L BR W 1L A

SRR ZENMLTPTABRBTZWA (AFHNE ),
ASMMEBEHRNZERPTE RA R AEHILIKRE L
ok AL T o8 R B BRIR 2 B3 |,

2B 22 4 Il (Origin of Openings) B[R 7% th 8% 4% ¢ i
hAZEHEmARKNSEREZAENAFRRED F 4K,
H: 45 R 0w BLBGAT 8 D 32 AL IR 2 O 69 4R i Ak R K
B4 1 0 2 L

(1) M 77 &9 B B (Entokinetic fissures)

(A) YW 4% 21 B (Contraction fissures) 7 i #% 4 H1 (A &%
BB R BN 2 R T AR L BLK R B 2 i B (joints)
i 2 AL 2 A I B i ,é_l:.ﬂ-,ig*%}ﬁcﬂﬁﬂﬁﬁ'iﬁk@%%




204 Wi M £ 23] |

CH LT B E b ot 5 B 4 0% 3500 So B3 JRROR B B
I £ 2% b 2 1 4k B IR (Waverley Mine, Victoria, Australia) &
AL 30 Al 0 RE 8 CE S Sl 2 D S0k BB R A 3
CTRARBHAKBEARZERBZERPAFAZARIL
WAMERKEENFARARR SRR OAEA KK S
Z 4%, $8 BN BR G 5 O O 77 55,88 3 0 it S P AT BRIR 9
MBEXEANSANGERF L2 H AR REZ LA
HRHEPTHARAS LY EERERELA B GWRE
REARREAPZERSPRERNSER 2B T M
PR OSHERZKGEERBEE —-5F @)X EER S
R B L AR AK BB REAR OF & I8 M K

¥ — W % = H#©

Ze R MAR IR AR R R 45 (1 /T000) A S e ¥, BB IERM ¥4tk CBAER,

Yo $7 2 B TR A7 AR 5L K R A L0 8 K K B B A B
P 45 1Y 22 4 0 4 38 0 A9 6 ERER S 8L D /Y R B A
WRAAMGEALIMOE L2 BA KPP ZRHT LR
BHEHAMABERZ ARSI EORBMRB DK ESHE TR
Vii f T 200 Ok 36 28 BRI DT A BR 40 1 2B R K.
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(B) 12 Ik 2 i (Expansion fissures) i ¥+ 5 K 7K 4E A,
38 40 8 W A T I O U A BRI R I M 2 B UL IE R A
A ke B Boor ZHALPY B i B R %6 Ky e L hb b M R
7?’3‘*Zﬁiﬂiﬁ'ﬁ‘ﬁﬁﬁ,%%ﬁ(?ﬂ‘ﬂtt@ﬂ%ﬁﬁﬁﬁiﬁ'FF&,%ﬂ%
o T 4R TR B i R o B 4 S 4 0T R 2 B RLAE T B 2
18 21 S R 2 2k R s BE OE 3 2 TH S,

(ID) 4} 4 69 Zl i (Exokinetic fissures)

(A) ¥ A Wi (Fault fissures) BRIEINEIR 2 B
EHENBIMEBRESEAKRTAERRRGEF BB %
BABRKRZ ETRHEAHBEE BB ENBREASG RS
1B A R AN R B LR,

(B) /& 1 % 2 & (Shear Zone and Sheeted Zone) 5 &
XU amBREEREL SN BEARRZ BT AUES
Z %5 B 21 %150 B AR (Sheoted Veins) 2% 6 £E gb 28 20 B b 1
RRZUBAEANMERE U - TEE2H—T8451E).

# - ®H %

It
o1

= [+2 I ]
Uooios Bials Ol $a'cs

WIRZ ABIBE



206 53 )7 S KW &

g-—nEiH

A 8P (Shear Zone)

(C) gidl ZPi(Fold fissures) KRB & e S X H
gide AR R A E sk i AR B W A Z e M EN 2/
mmbBAN G ZHEAABE 2E8ME (B--8%
AE) LEBESNRMB 2R SR LR H T

HHE St RS B AL T MR A T2 R,
Ea b B 4 2 o 3 T U W 2 AR BER (AL B).E
B 6 T e B 0 I T 4 A0 R I S A R R R
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il s A% I 4 2 A7 1R AR B K,

(D) & it Z1H (Compressional fissures) B2 i 2 K j% A
BHSEZHE LERKEERHE I WE S 246 A28
i 0 e e o Sk s o) el )
1% (Daubres) Jf % 18 6 75 %
Rz REEREZR
¥ b VA BE 77,50 FR RE S 5 1 4 45
EfzhmEAaEikZzBEX
ﬂ%ﬂﬁ$f?ﬁﬁﬁiﬁ@ﬁ
LERZAAHABEAEEEER £
TURBLE-FFLB). KK
AMEMEG N ZPTHERIK
LN L g R
mAA BB ZWIREL b, TR R T

WAAHBMBZHEMARNB S OERRKRES S
HEBREEZHMAEBTZRALBMRERRBRERS
A TR o (8] Bk e S AR 2 22 BME B W AR S b UT 0 e 32 Aa U
KRR G2 R R A ST B R B R e
MHBW RMERERHM M AWEEL N (5 —
AEEAE ) b B 8 A B e ok O i B L O
DR A BETE BT R K O 3E 2 A B3R M T UL PErh 06 AR 7
5 JR B A B ) Ak BB,

BE—WHFELHE
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9 20 90 £020

S Fot

=
=1 |/ 7 e

3

Granite, 7Thke Volcanfe The Beacon Dike Lodaa Dikes
Goelss, and Neck  HIl Phopolita and
Bektsd Plug Lodes

HEARTIE I35 2 HB ARSI L

W 2 Fe W R RS A wi o P R, B8 I B R 2 1Y
WAERBERRERESES AR 2B AL EDHFER
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TrERTRZERBERFMBAEI D H b 47 3840 8P g
VLR ) B ok, 4 B oA BB UL SRR B A AR AE.BD AF 3 3¢ i) SR,
A KEZWERMERAEHR Z2AKXBAE LD T ER K
MAZHbLIREREEELE SR 2 A% HE
0¥ O 59 5 T O B W UT 3R B 49,30 £ & J1 (Force of Cryst-
allization), 45 Y ¥ 15 8 Je 0 39 U0 3% &% & 2 Wit dy 2 46 JH ok th
% i RZEAR B S 0oy <6 AE UL RO A A LR 4R
ok R R AR R 6 W AR S R B R 2 BRI ok B
A0 % 25 B 22 2B i U AR R KL ()

BWAE (Spur) K (R BERBIIXZWK ) FE
W 2 B A 8E(Ore Magma)3E #A s 1 22 B0 5 A v
AR EA S PRAERBERAEARRKEERTTHE
B A o B 22 30 8 A 3 2 UT 6 8 HE B 0 U 58 BT Y B
iR P e 4,

HHRBRZMRAN VRKEAEBPLBEABE
BERTARP N BEERB IR AR S GER S BRI
RE 305,45 B AR 35 B 5B E oK R B R I AR A3 R 0H BRIRLE K
BEERMNAEESERSEWMR G LR AEBRMAD
MU BT HEZHRK B UER S BWMESLKXESEH
HHERE XSS S MERSTREFADER
A7 M .80 6% 0 2 W AR 28 i (Zonal distribution of ores) 25 Bx
MBI 2B AR E R 2R — AN B A BB E




210 Ok & ©K®WO=

R A BAN R R AFSBEORKY —~RMRPRT
HLEBREESEBSEERSBZHE ZENBE XRZNT
( VBR TR 2 VR 3G B3R B B,

(1) & AR (O 85,3085 044 MR,

(IARLETHRMB(AEMABE LRLLARA K
B &5 Bit 46 B,

(I10) $H W IR 7 & F 88 WL 8 B, 2 30 it Bk 4L 4,

Y kBB ZBRIR,

AV) TN SERE M. ( —RZ2ANSEWEZRT
REMBMEBR LEHAREEZ).

(V)& MmBEMR & ( EREMEZ S WHEEH .85,
HEIZHRABARBREEYEZERA/AFTUEEBER
2.

(VDS RBERM(UVBRERETHAAARASED
&5 X ZBR).

YL RS RE R ZRR,

B BRAR AW

ZRZBOPARDMABRMAKBRRSLEHBERE
FiEAR 35 BRI P 2 B 4,00 9 4R SR N 21 AT BE B3R ) Ay
It Az 2 B S ko A S BT AE AR AT 00 RE b A 2 B4R, LR Y
BHETFZRIAUEESBHABERR LD AR LIF BT
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HEHaAARAEZBREERS X,
(1) 85 Bk Mk (HF $5 8% IR % 91 0K AR)
(11) 48 Bk M
(1D 4 S BR R
(IV) & S8 2 8F B B (FIY SRUBR JiR)
(V)& Bt iR
(VI J 85 BF B (P £2 B %)
(VIR 8% iR

(VIIDEE K % Bk FR

(IX) &1 i 5% Bk

(X) sE& BBy 2K

(XI) & & R IR

(T) & Gk IR(HT £5 B AR K 81 3¢ AR)

BERPEASADLOESE XX AR ERZZEERER
BBz BRAR T EHRAEHNE DL ERBAMHZESN R
Eo.E# B AZHENSS RS & &K L(Bugka 22

_ Billiton),{H FE 8% IR @ B & .

CPHESAEZ2HRIR T AT E 2RI AR
AL AEREGEHEZ TARKRKOLBERKS hERZE
RBEDEZAACENRSGSREZABBR KRG RMERNT AL
H,— H A A4S B & A BE K, — 5 M 1k a8 A R E MK
2 Bh K BE BRI DL W K Z RO 2 BREK AL,

db ke SRR ZEEEHE Y H.(5n 0) M
B I ZE KA W8 B0 25 M oF B dh S ot & 50 B
4 H A4 T 2 2 1R .
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B% A H 0 3% 0,50 R 0,8 W X% 0B K BER
T, LR DGR A S (B 2) .00 A i BEGE B R ALEL
B SR W3 50 B 60 BRI 6F B 4 BRAE B L BRSS I A B
B BE BEk BE RN Bk 45,

ARSEDPEWEXRATERADF DS HRA
HENHESFLEAFRABRKBERARHEZ2HRY. S SR
RARMBREER e RZBEFREU L) G EILR L %
SBUBAAHALDHRBMEZ AT ERwS+HH
W A RMEATERSEELBRABRKPEET 2SR
Z B A 4, ok A 48 B 2 A LS R Z IR AL B,
BV % 5 2 38 B8 B4R 08 0 S 8 IR A IReH0 oK A8 S8 67 0k 35 Bk
W 2% 58 & b SRAE 1 JH A2 R 358 IR th 38 B OK B W i UT 3 4
RAERFXTHULERBBEFBREEZAFHIARRAZ
EREBERKRERPRIAXBZESIEAESE S ER2Z
dy S T I AT Y UK B I P 3K B RE R A AR [ RGE B 4 5N BR R
O AEBRTE A 2 A 15 2 B ZE A 85 BRIRAE 58 4B B A e
Z PR FESLEYRRFRAE B 2 MO A b B 2 BR R 0
285 B AR B gh AL 4R sk BRI WA RMES B D
B 2401 & 13 8% D 45 3 S b U BLAC S TR fo 36 il & J) BR 4D
e B R A BE UM R R B 2 R

PR A M AERIR 2 k) SR ASBARE
KBEEFEVZHAERBRNER 2B GRIRE2H
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BRSPS HE RS B EREAR B2 SR
i B IR o2 2k R T el R AE B U 9 2 A KRR A R A — Y
£ 05 % o2 0 U0 5 8 16 B 0% B0 AN 0 B 2 R A R BB
AT S HE TR A 85 BR AR 2 R U A U U LR 35 ML
EEBEES(PABRAT 2SR AABWRARD
PO g MR E R — R B S W SRS
2k [ B 46 72 88 8% IR S0 5K R BT BILGY Ao 35 o R £ B2 85 BR
B K R 1R 25 R 18 A I o2 AR08 4% 2 2 B 0
3OEER BUAE M A R OB BB SOE U0 2 B R G L 5B BR IR
ZHRU S S KRS,

B A B U 4 2 B A B 1,00 48 BR IR 4 0k 2 R 0E R
A — it A RG2S A B AT b R BRI 2 2k R L A
K 5 o B0 AT IS LA P B IR O 4 FR BE 2B IR T 62 A
Ko SR o8 T RF 5B B IR B U U AS 6 SR U S0 0 00 K T
EWS R 20 b,

8 PR A B BRI 2 BB B S X RS
BEBBAZHBET R 2 AR B LB ERT R 2B
BB (B — T % L ). VE 4 A A N 3 A AE 2B B 48 Ak
BAZBBE D EEBRIR 2 AL S A 2B ED
Bz hMEEREHA TR LSRN EEAEZ
ST B BB AN 3 A 2 0 0 0 1K 1R 50 58 6
NREZEBAYEBNA R AEZBILG L IER




214 Be K A& W =&

2K i A4 1 B 0 2 1,00 5 B B o2 Sk 9 4 B A ) it
4185 Bk IR0 6 T 35 30 77 S0 R B AD 88 4,

2 - 0 # A B

e B A Z IR, BRAGE R B RARIER, ARGREBH. A D
FEWR ¥, B2, C BIERATEY, D BER A1 RSS2 TR,
E, F,GRRRIEMZRARE, 8 2R e R U e R

KRR 2B HIRA U E 2 E SR
BRA DTN B AL BB SR U
R L RS RE R T U RS RGeS
BAEXREURBAREE RS KEHS 28 WK 24
REABASZAREEARZHBERBEEGALZER
P 01 52 2 4 BN 4R .,

BLAYBARBER2ES SBKRZH—Sus
SLBH W A0 B2 2 TR R 2 B AL,

35052 TR AR S B I S ALBR IR 3 TR I 1
BRHBREE 2B 2B ANE A LERNE2
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S; B3 S R M BR A 2 A A B BRI B R SR
BUBREERRAERGEEMNNERZEADTRESE
KEVBRREENBERIAEFT S 2H RN EAT,
S0 SRk £ 1 B TR RY B O BRIR W 4 BF 7 BR,
EA M BAZR KA S BORRF NPT E W R
ERRHMZAH2HILB 2R AXEE —F+E).

BR@EROZ MR RERM I HRA KRB B R R
BB HMEZAFAELEREXRER G HAOLRLSTHNERE
B RAEMEBE F(Altenberg) 8 H B B B X 2 B R &K
FATEH AR BHF R RBREB AT KEBAE L = b
HEBAB TR ZIAERAMEB R 2R B 4AER
BB B bR b 2 B 4L B R 2 A H e B & W,
i 00 3 oH OGHE 40 BLwk b OR WO SR L8 4 K L8 ALY OH W,

HERBERN PSR TF BT EEERRBERZALE
&R (%)

] (8

= I
R/ 5]
y

by
-

=
’
>
’\

/

N
\I\,':
A\

-

fd
2,

MY

-

SRR EL ¥ > B . 8 BHAIR, b BRIH, c BIEHH,

(" & %) (£ B %) (2% H)
S 74.68 70.41
TiO; 0.71 0.49
Sn04 0.09 0.49

AlzOy 12.73 10.86
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Fea(s —_— 1.42
FeO 5.00 5.09
Mno — 0.29
MgO 0.33 0.00
CaO 0.09 0.21
K0 4.64 3.01
Na.0 1.54 0.98
F —_— 3.10
H0 1.17 —_
i 09,50 160.41

WML K p G BIR A E R K (D)

Tk 50.28

#H E 12,14

§g 2 r 56.80

W 0.43

A it 99,61

B ETRsAMAMBE A2 REEMRZHN
X,% EF B % Zwitterband), £ BT #1 R T 8 2,8 $H 4,0 € &,
M EN bR 2B AL

HH BB ®2ERBANH(Zionwald) F 6 & 88 R
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Oregon) ¥ 7,5 b B A (Webster, North Carolina) #t #,% b hir
s v 22 8 B e(Revdn) 3 07 39 5 75 06 0 R ARVE 4% 2 I 4
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¥ 7 2% UL L T A R O TR.UL 0 IR R UF A ih B4 K i 2 4%
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# B AL 5 4 B B 4 (Thiimingor Wald) #5 7 K 0% B 8 1
o {7 Bt B 4% S 07 9 A U B Bk TR,

(IX) g4, 4 £5 B% (Tyuyamunite) BE I8 BE 7 ih 3¢ 7K £ i
T 2 2 80, 8 §5 5%, 2% 7 5 - 7 T O 4 §F R b 2 3L 2,

(X) 95 & B B 4 22 B IR

BERIE ARUES AW EE KRS b2 R
BEURIRGESE R MR B BRI P RA B R AT B
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BEAMAZLBEEENE R REEMEE 2 A HH 5
B 7% 4= (Phosphorite) A7 £1,7%, %, 46 5.t Fc 5 Bk & 3k M1 % 4
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XERBEH S TELG WTERHENALFZRR
$E. 1923 e R BN+ = A% 21tk
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(3k —) S. Taber: ““The Mechanics of Vein Formation.'” Trans.
Am. Inst., Min. Eng. (1918)
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o B ok BRI R B P 2 B AL B

(B) BEMLBE BHAEFIAABMAZ KK
Tii 4% BR.3% 2 1R 35 8 B, (Magnesite, MgCO,) 46 17} 3 i i,k
500 52 R 55 R AR 0 B 7 A L LML 2 B B
2 6 -k K 4 A0 B 69 9% A% B R Z 35 SRR 26 R S 3B.4% D
FHZEBFRRIRTL,

H,Mg,Si;04 +2H;04-CO; = 8MgCO;+ 2510, -+411,0

B B T B E Al S o 40 A 3 AR 5 kA B Aok 2
25 8% B B I 75 U 4 P,k 5 70 4 £ % 35 48 (Wioner Neus-
tndt) 2 4 5 B (TyroD) [ 2 25 A % 4 1l 2 1l 5 84 80 0 2
3 BEERH rh o T B O U6 2 G R DR KL 7B 38 SR UK A

4]
Bile

dh 3 X 4% BP BT 91 W IS UB 35 6% o% (Ytyrian Magnesite), B B
AREZHAB D EHBH ZRBFLRARIPZARAER
BEREZHEBRARI R A K s SRBRIRN A2
ﬁﬁﬂiiﬂl‘rﬁﬁafﬁsaﬁmﬁﬂlﬁhmﬁﬁ%tﬁﬁiﬁzw}ﬂ?ﬁiﬁ
BASSEEFERRKEALZEDIE R

CaCO3-4-MgCOy=CaMg(COy)2
CaMg(CO3)+-MgCOs=2MgCO34CaCOy
RELehBzaARAEHELEN AT MRA
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MAEARZESEH -2 BEA AL A BBRKBERAS D LER
B BT RAERRY B zE a0
AR RRBE 2 ERGEIABEKGZEIBREZRIBAR
v & B 1%,

MM A A BRI B ENBEU BN
B HESARAAANAEZRB A RA D 28 B
Fé £ SF b E A0 AU il %,3% AR b TE R IL Mk ISR gk B 5
TELESARA B BREMNZ R R KIK .8 BF
T EBRBRBEMGEARAHB ET— R 2R RE LG

A T O b & &y B B E B .

(F) @R B b3 AR 45 K R 0 O B S 2
MESERCZAZBRRATENBRUSSERIARES
fe 2 MBS i F A% 0 EAH AE 206 WK

DAFHEHAMARERBR AR R TETBE
5 A% AR 5 6 05 1 65 K,

I 7% 0t 4 B IR o2 — A o LR R 2 K,

(1) BERKFERAZERASEWMPFERE K
BOBEERAE B AN S 2R RN R AR RE RN
SR UL A MR 2R,

(2) BRI G %00 R

(3) BRI 8@ R 2 0k B 5 KXW R85 2.0 1
I U R 538,

MERKM S ERANBETAABRRYBLE
ok 22 28 A Ak JH T 4 JR BILHL BHE T T U R B 2L B B
R R 2,
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3CaMg(COs) 2+ 4810, -+ H,0 = 1, Mg; (Si0,) -+ 3CaC0,4-3C0,
(3 —) THREGEKEAIERG LB — B 2327 106
SR MR AN AMEKRES

gt A8 EE ML
ERK MBAad K4 (BERE=ZABA

R 8)
(it=) XBEREE TAMRE URMZERIGE A AT A

B AEALZ AW




W =% BLKIKR

R — BN ED 22BN ERERTHRER
RO BB RZ2BEOEMABRBREILERNTT—
B OR 2k wy 4E A b,

BN EA RN BB BRI ER
B0 A B R 5B T IR ok AR AR R R ROE B T R W SRR
3B 2,

FRIEALEBEESERLZAAZE R (Fl o,
BARERAPIXBEES) A EFREEFHERZ
BEOMRBEAFERNRENMBEMRALEZANBER
B 20 10 B LB o B A TR OEE BR K bz B B, B 4L 4l 18 et
X

rhe #1r <3 N1 310 e iy IHE X 4 3B R IHE Y in 2
iz abr AR EREZT AR,

REAR MBS N Glver ClI), F X IV Z A
TR PR RRETRR2REREILIBRZRETH
B LEXeweenaw) Bt AR ZEHBAPBERERAEZ
FEERTEERHZHFLCRAMDAEARAARMEERZ
BDHMER B ZERLFAABE AN & 2% .8 kM
RS ABORIzZHTREREZTILIAAA LT ER
2RELRZREX 2B DK K4

WRWE BT ZREEX S RAB PR RARZ
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AHMAFERAZEEKNLFEBSERS A4 ENATE
BOZHFEZH

55— 58 JE YN AR BH B Bk 2 fR 4% R ok I fi(Witwatorsrand
in Transvaal) 2z & B I,

RHAANESERREE Rud) 2 eBUHBT
(Johannesburg) i 55 Houndi H MR Z B M, BB H B S
REBENARZEBRAAFMMNERARZ —BS56emMm
UK BEXOMREHER AN BVFAENB B
BB EHBRAEYN B0 ARABELIFT LR ZE L™
2 foth th B ok X 4 B E IR (Main Reel), IZ 8 = + & K, ¥
EEE -HAABRGWHMAREY S WA BRAE WL
LR AR N 2B SRS 2N BRANMZ A
KA RBARARCEE RS EB S ARNFANEE
RZERLPABIESRAG R ZE & B 4 BN &% &
BERRZHAHELLAMEES T AR B BENBRST 2
REIESHEZIBUBEF 55 2. BT bEaR
SR 2 A A AR W WL LI L
Wtk A R B A TR OEA N G,E B LS AAE E Bt iR
W M AL R Z S ks AR R HE R 0L MLt 45 B
iz B .

BB B RE G DK 2 4 BLEE K AL R B EGIC b B 8 K B K,
SR2BRABABLAERKEIRELE RS E ERZ @&,
WRASCEABHAKLCGR I ZARBB IS LT LR
SRR LEAXNQEBE S ZEA R L AR SN MBA
Bt i Wt 2 FRRRIE BT W OBE KL 0k FR O MR & (N EE R e ¥ o,
A B HRED HBDEAEMRZ S NN EGEORIE
BRFZHAMUBAAY T AR TFTHREBITER T Z
ECHEBB AN ZBIHRERMES LR ZE B R
L E X BB KRZAMELABEARRITAXRZHER
M- HELZIPHOZREANAR IR0 E R H
S Bt R RENREZRAAZ LSS ZY
MALS R HELAEEZA2 N BR.EVNZIALET
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RO & H =

AWM H SR TR T DS R R o B
HANARBAKBRR LSS ERR AL HBERAED R
HHZH LA ZEBLNHANREL B AR ESHEA
Bz RAREN L URFZREHEW B,
BEZTHRRBEBTRAAZ U EABL— B
ZEN LR BER S —Z RS MA —H L EZe N
Mo A% AR RBERLEEH 2B +32Z— 0 5,

b K4S 18 B35 18 L 18 (Commern in Rheinprovinz)

B S 22 BE B 45 8 (8 40 BR 1),

#E N Bono) i Z h M,H B B B FH(Mechernich)
BB AL i MESR T2 RBREABREL
BERELRBZ LEAAERACRABNMZINKERSEZT
WRRAEARZIBOLIS E BB AR H ZRME AR
HBERZRREEBHIB IR ES L 2B MBSENEY
ABuEHWEw AL BEZRRIABRRELGHBZH AR
HAEESFHLARGEARHEZHEDLH SR BB H K
MABYARG —ARI=ZARZABAERE I B Z
Ji 85 W /b BoM Bk % 0% IE s BA MK 2 RUALE A s B X
AhAAPEALEIRRZTHAEENRE Z A L OER
HU SR HF S Z& b & &8 R ez 21,
BFRLRAXKLZR B LR ERBT BRI ETBREH
FABEBRRIRADACTEBREZH R & E NS K
BEHAREMNSETHENRLIZEE 2L 8 ENEB
ARAZ —HERMBANGMUEERELEEHR S XS
REGUSEHSERHARSEE B

FRBAMNZERBAE,

BAMMERMBLEBMZE L, 8% & 28 (Washington
County) 1 /i, M = B B 2 AHBR B HZRBREHBAERZ
BUNILEDH _MHZe A2 E2HME LA KRS
PROAMAEREAAARBEAERIESBRE-HEZN
HRABZTHRMBRAA&LEHZ®E LD,
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I&ﬂxé‘ﬁ‘ﬁ,fé2@55%%%@%;5@%%5%3‘?*@5
M ZP AR LD RRFEE T M= I A B i(Naciments
Mountain, New Mexico)fi = B S 2 &2 ¥ T e 51,38 i 41 1 2
RAMLE AP ZRENN LEMUMBEL M 0N
(Copper RBasin, Yavapai County) f Bk 4T R Wi 32 %b 4% 2% B8 25,30 th
s zi%iﬁ‘\iiﬁeﬂﬁﬁiﬂﬂ-’&cﬂﬁﬁ@ﬁiﬁﬁg&?ﬁ%
BHRKE S B m ik X%

HEEABL RS R 7 B A &8 % 6] (Red
Beds)

AHZZWHAFS AL FRBENBZE S L R0
REBZH Kb @& IKBE LR B T, BB WE
(Oklahoma), i 53 ¥ K0 B & 9,51 B W 2,8 W 91 (Wyoming)
B A (Utah) 8 58 MJdaho) ek M08 7 S fr —~ M S48 =2
MEEELIADRZE DI BH BN T N8 4 585/
EE%&Ziésfﬁf{*ﬂﬁ;ﬁﬁ,ﬁkEﬁﬂiﬁ#‘hmﬁ,i&ﬁfé,ﬁfﬁ
LM R 4 AR Y B 8O0 2 Ree K G M F (Red
Ded Beries) B A ML= K 4,0 X = B M Ak B D2 &
SRS BEFBBEES BIBR HIEE BEE (LA 8% (2)%
£ W (3)3E 48 o, (403 8 o, M B, 2% ¥ 8 oR, (5 )5 Mi(Melaconite),
()R AW AMILMBEE ®XD(MNEER LA &G 508
YL EA B AELSTRA (L T (2)2 % 45, ¥ F 3,
(4):(5),(6),(T) Z A IEFi & o B HF R 2 4 6 o ek,
BEALPHENMAGLE B IR R A BERBZ FUiHA
THERERISGHAIMZ TR ERAEAL K B E
o R R A A R R A I A N
XHEREBAHEIZHNHAGEN BHEZHS R YU G EH
B RHRGEHEILE AT AR Pl i
Makr rsd XAkENEERZ — 188 kiR,

EXRERRSRARUBZ AR LESR LB 2
B KA RN MET 2 BN R (Coocoro) 8 1 5 B
i m ey IR SEHEDLYH (Prince William
Sound, Alaska)ff £ ¥ 2 B 0% Mook 81 7 5 62 A 'h &£ JF h 2 §&
GRAEEKNBHERBBEABRAAIZHRATmHERZ
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B K A& B =

TRBERBPIMEKLEHBT IBRBRAZRZSdEL R 2
$3 # 5{ (Chalmersite), 55 #5 47 W dfosh 5F 3¢ A & 4 3 F & o,
MwmGERSET MR BEESE R ZZEBRHG
(Morro Velho) & o% I S ET E B HE (CuFe &), KR H KA
ZEBrRKERARMEHAANEBIHARAZHEERESLH
(Keweenawlif W E M BT E R B Z2RBREHEHERWDZF L
BRER A H A D SR o B0k 0
BZHABMLEHGObFTRAIMZIHE B NERRRS FER
RO i,

Ut BUBE K 41 28 R A1 2 W H(New Jersoy)id %) B M(Oregon)

S 4y Mz F1 i) (White River) i 27,48 20 %7 4] ¥ 85 (Nova

Beotia), #i ¥ J& 38 (New Guinea), & &,i% MLE B & 5, MEH
BRENAMREE ERIRERBEBZAREANRE LA
B 3% .

-
H\a

4 R E LR A Sk LB I 3 05 (Ely, Nevada) 72 88 5%

H = B 4 (Monzonite-Porphyre) 7z #H B 82 A A i # F >
HAEBGRHE P ERBABIRE ZEMNBRA K ®
BRLBZNAMIG R RS FoREENE T &IEM
N2ABIENR R AR T 2 ENE RN BERE R X
EEREXAZARERUMBEEETRUR AR
TRAGELDHEMAR MR AR B G 2 K52 REL &
W BHBAN TFERAARZE LEBR LR £ 2 0
BRI ZEEARBER LSS A RBELBR TS S
M E WA B FTRUB A VD 2 vl & 15, &
R R NI (-3 - B O R W
XARANTRESIRXBHEY — Rz 608 -8
= 4 1\
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+
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4
5
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=
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&

‘I
7o ! "\”l Y .
- ’I L4 PN 10 J\
? -1 | o/ 134
O\ R -.’»'.'.',' >~LH"‘"C'-’“"~~ IR '—."z"-"f-,‘f‘i',-"“ 2
AN P LA ) l‘ I v, AACH '.,,‘,‘ [IEAA TN ‘,-_.‘_ NGO

BES 2 EAGDRMKEER (A ERRAED,
(BYEH( ORI (S5 KMk, FAuoN BTz =24,

H R B XEEBB A ME i Bingham, Utah) #1 7 Z & 5k

A BAAZEEDE S MR NG KRR RE
R FZhRBEABAXZ RN E M A A — o
MR tEZHBAR R NHAGEMRE SN ZE Kb
REBVMAITRZEBEABAACHENRTEBEAMNBCZN
HEREFTHBHBABAR I IRZA B LRI THG
1B 2 HAFHAU B NUABER BB 2RV 2BR
EEEREBEMA. L RAHME ZERSRA LG TI8F 2
MM R 8 M2

B 8 O 28 ROR I8 YT 3 BLBR, Y 6 R 45 5 1L d AR A AR

3R B 2 b R R T BSR4 BB 2 32 3Bk 4 (Fablbands), 3
15 8 48 TR R TR B B OR RE W R K AR #R T HLH AR BT 78R

— WA RS RE AR (RFH LIS T
LZHD.
MARETHBRAAZHAS IS LN B (Falun) 2§
L7y J 3K & 86 3 IR O SR etk 3B T A BT I B W eha KT
WEBBRADHURAGRA D LR A A ABH R Z
BEergE RS RN REHA R ZR S ¥R REE
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AERESHNBRARN KRN AEEMLREZNE i,

1% 5% B T 5 M JT B (Modum) B F Z & BUK B #(Sku.
terud) X JB 7B §1 (Smarum) i 48 VB A 4 2 €0k B2 I R0k 1R
R BAEEREFILVHARNILEX B AR HAER Y
HEMELRZBBAVRBRDUPHRZBBRAIRBUL
SRR E NMBARBLEL B Z @B HEGR N
(ft—) R. B. Young: The Banket, 1917,



;i U IS R A LR O A (5
i 26 R 2R TR B RO J@)

MRAFLREWA ZKE AR KRN KAEMRAW
EEBRAEAESETRKERE A M 208 S ik
BE K M3t 4R R R A R B8 2 T Sk kR 2 e

e B8 BE K 2 41 58 B SRR R B IR A [R)LAB R A 30 R
EHEVUEMNEREB(D)RMER SFR -2 B2
KEEANFHERFE S4B 2 EZAKR (2)BHEHBA
SHAABZENGRBEAAGLEZEN.ZHARBRE
EHERZETERANEABR () HRBRZHE T X
B% % 22 4E A2 8 4E AL (Ju B 16,40 25 RE (e S 4E JHD. B 8K
R 4 oL BH B (R 4R B B 30 kBB N R B AR,
fr 50 47 0,

W ER A ZEBEKSZERGRHERE P2
ALRBEBRANBEFTERVICEEEAFRE R Z
HESHAESBRABESR ZBMAEMBEZEBORE
Rz ik ME IS 2B REHSE S 52
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mOK & B W

Ji&,4E 06 IR BB 22 TS BR R 3L X T A R B R A
MR LAREBARRAECZSMRISEEB
BSRAEKREBREBZ TERAAERR AN ZHH
SRR T AN BB B R LB R B R 2 K,
T 455 R B B A A A B R B 4 X VR L M B L S Bk
15 477 A0 AF T, 2k SR AL SR AE L BV BR SO BT IR B W
2 e AR OF F S e AL B E LR AR A 2 ke
W T BB 5 S B o2 BLR,TT DA IR B M A AR 2 TR 4
JAR BT R E B RS ABIEZ R,

B R P A R R M R R B T K 2 4 R T

A5, % & 5 DL R 1 2 ok Bk AR Ol 2 52 TR B H P RE W B

PP ANV PPN PN PLN S APA NS AN P AN NSNS TN AN EAPA NN

ST 77 S B B, 00 3 — B,

(Y) MR A ) 2 m 2K W RA1H8 8N

BHRBZAEAR LB TR BTR S 2 RHEE
R WA AR L R AL

FHENMAE MJronbateria) ¥ B S MBHE BB Z2 W
We 1B R B OH b 4830 th I BT P 2 LU R e B ORI
e R R R

VOB O T Oy B v il 2 il SRy 40 AR B W AR R,
FoCO0;34- 0y + 3H,0 =Fe, (OH) 4+ Fe O +4C0,
6FeS0, + 30 4-8H,0 =2Fe;(SO,) s+ Fez (OH)
XEBEHSERBEMIFBHERT hFHRBZ2EHD

40 BB TR A R AR Y oh oK BE 48 2 S Mo i 4k Rk
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EERS AN BARRBEANENELEARRA DK
PO EE RO R R O S % U I T B A % TR R B,

3 B AR W ZE W(Smalend)i 5 2 WIE R i B 2 %K
BB AT R Rz ASREBARRY B 2 %% HHH
22 fE M T vk @ ok PK M (Gallionella /), f: 4 2t i1 1t 8 22
B RS+ R Z B E MRS T RN BT LB ALK
BB AR R Rz R RL Y T E— RE RSN
FRBREERA AR RL BT EFTREFEZ R0
MW R R Z SRR

i L0 2 v B B 2k T 1 R R BUARAE o 1 B R AR OR
KAz AT A BRERRA (R RAETRE R &
Fi MBI RR A 2 W U S OR AT A BT A0 4k T DR o R i 2
BB TRBEAERERIREEDAERESZEE
Mk R 2 R L g IR ED T DA 38 ) 36 2k R Bt B 8
BKHBEALREEXHERZ S B AL ME 2K K
1 e B fm 3 18 4% B R (Minette) Ji 4 i1 8 5% i, (Clinton Iron
Ore) 7L B 4 B 5% (Wabana Iron Ore) 45,3 B # £ Z it W
B N5 B B 2 ik 0B SR A0 4F VT BE B B 2 BB A BRI L
AE 3R A7 09 0 2 R R S0 1K U 2 BRE Tk B OR HRBR
ERBFAEERTEAEXERRALSRBEBAZ
INAT VS BB B R B 2 B U B B0 B BT A BRI AL BR AR 4
SRS R R A RR R IE AR L B R R
MR U L RETERERSH ZH A P RBPUER 2
BMFAEBRERFEMARRBZIRBLAAGEMEAS
A 86 He i K o BE 7R BB W (Staffordshive) FF #R BLA B 6 4 R
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B E B B IR R B 2 B2 o X B R
BFRBSFEFERRERTRB AR EBSE
UBZWAS A BB ERRAEANL T 2 A BN
(Cleveland, Yorkshire) &% 8,52 3¢ 7 4,

A IR B A K B ik BE O AR B E T 2 L) 4 8 4 T6(Glau
conite) B —~ MG KW MBMUABEIA ST ZHE RERY,
SHELEFHRALRZELXRDA BV MR EZBESR
HEEPAHEAEREBLERXBE ZEMERTF A8
B 1R BB LS A H RGP BE M S B ¥ 6 (Chamosite), £k 83
13, (Thiringite) &E,55 B i 8 A W # ¥ M £ & 88 B (Greon-
alite) R ZH WM ALHHAX T - BERA D BHED
Bk 3 e AR R Ak 2 4R i S 5L A8 10 BRI o T R B UK,

S EBEEAESLE XSS (KR T
FEAE) B EEHRABRAFRBRABE 24,
BEmSE sHEERBE R PZE R BERBE A R
¥ 2 5,

R ABAMREBE RS 28 ER I3EL T2
FE B1 % 1289370 oh1 38 B 4E AR I8 Ao 71,986 0C B AR 2R 4 R MR
BOAREBU RS EFHNMBERREEALLER
BRiGHEZABEMNZ B B, : o

SEER K 2 fe U X B B AR 85 &8 05, (Pranscau-
casia) SEBR B RB W ZMA hER G (Poti) |REH
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e

f (Tiflis) 38 o 2 B W3t B 47 — T 86,45 B 9 #) 8L (Kvrilli), 48
P T B 2 A &7 0 b 2 1,60 0 1l BT AE B3 45 28 Ak M(Chia-
turi), HEBBRAER S ERZ S ELBFHERK
WEH 2SR SRR R HESSE KA DI
N ehaPAERBKEN A RBREE B L,
BB RZRERFEQKESEZaR/RTY
409% M HA0GE— 8 =+ I B,

R T2 ISRSAR AR ChHM)
BETK . C BT (IER)

I3 Ve B0 B0 B3R T 32 R 8B % 4y Sk A (Ekaterinoslav, Ukr-
aine), A J& 7% 3] (Dniepr), 2 Wik s H, W = LW H M 2 W ¥
A A LA B B2 B0 SR TR R P56 3 BAR 8 O R

B ¥ OB 2 3B Sk &) B M (Minas Geraes) ZEEURIK B A
# 2RI R 2 A RS R BB ER R T Mo,
TR A BLBE 2 42 35 Y 4 (Itabirite) & 48 TL i ZE i,

F) % -~ Bl 3% J# (Gondite Group) #5 — 18 2 £ ¥ &8 M,
i 4y ST 5% R E i 5F 8 (Bongal) % 53 (Bombay) 4 3 J5,50 10
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MU ERMEKPMGEERZ A BT ERAMHEN L KR,
BRHABRKAEEABKZ BEMEHF I aNM 2,
i b ST R ER B 8 R AR R U A 0 RURRAC S VLRI =2 4
JHTGT Uk 810 A% 1% R BR TR BLEE 2 Bk 0 K W A BORR R O 3
Bk M A,
(A) Hi Rl & 2 58 9% BH(Cleveland Tron Ore Bed),

RN ZHEALEMATERAA B NRNE T 2R
EESB BLAEHATHEIERA B0 R 8B
G IEBHEMNBALARNER X HFAENBEE S
(Lizsferie) 2 A ¥LB H Y W R B F X H =6 F— B 17
WMREBEFRE—-BE_RATE—-BI —RAF XK
bR P2 REYTLTREABREB OSSN S
KA BEESE BT RBAUEI G RAAWER
THRHMZERAZTH KRN0 XK HE

Fe .................. 25 359 P oorrinirnicnne. 0.6—-1.3%
Si0g eerrrmrersecens 6——15% P I I 3—— §%
Ca0 % MgOQ--ov-.7—8% COz 22 HyGreee-25—— 309

B REABGREZMALBED & 0% 2@
(B) RHE e

SEFRM LUBENSY (MBER) BAL%
(Tusembourg, A B W 2 H R ALEAF A X R BEZ N A2 A
SRV EUZZHRBAUHFHRKENSOEREHES B
EWERONBAEZLNAESTHBASETHAE AT
& Mo W W S 5 eLHE ¥ & 30—10% 2 Fe, 1.3-1.8% 2= P,
T—35% Z Si0y, 5—12% % (a0, Mt 3 A B Sk kB i B W&
o

B RBRBER DRI BRE AN LRERSEYS
HEEEEANMBEE Z2HGBER DAL THEAREFTRE
REFRPESH AL BAANARB Y AEASH
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GAEFRBBZHRAERRABREN 2D 22U 2 HEHN
FRENSEABHNART LR BT AR TR
PEBRREBERZTADRBZ G B T A EAER
@ M5E 2 4 5B B W

(C) Mi 44 4% 5% /i (Clinton Iron Ore)

R ZHEL WREB LK XA ERZARGR2HR
©,8 55102 2 0,2 0.5—1% = 58, f % 05,66 6 /i) 3 2% 5 3%
ME AN B AER ABEER A AANMR KK
(Utica) Bt 2z MK 4 81 38 77,30 1 By 05,8 47 b 4.0 £ M B &
HEARBAKMLEHBENAZE BRI P KA EMAZH
BO

BERMESNEURENOB X RE HEERE M
S EMRBENMAYTE NN EE T B AESRERZ
M Mo M I B M Z B 9 1F (Birmingham) Ff SER B B 7o
A A BIMEA S WM BNz MIZWREx AT
595,58 R B 6T Mo 3K 2 R 2 0% R 30 B (RF B R Ho
BBl 2 BV KRR A E b R OB LMk R AT
HEz AN S U ARGTBANRRERZARIA B
Be sk Eb % R R W 2 R R WLAT & T b ez R 4R N TR TRt
T SEAAS RN R 2R B 2R RIENR 2L %
M A REBZAMAEEZBRLA ARBHREE KR
w2 me AR AF R i R G BE RRX A7 A BL B i RCH R Z kW
M AEBEEARACZUSREEA AR A L LER
2 M AR,E 5 K b TR 9 Ko A2 B 1R @ B

% B 7 e 40,00 P 8 2 R RS

LR EMUAES AR 2 RLE2ADRIB
SR APHAERBELEY N A ZHE R HEREZ
F TR IR T 0 A B M B R WY KB KK
WA G E RS R SRR 2R A WA R AR
Plw Rz B RSB HT R R b R AR SR
4 B3 Ko ‘



804 B A& E 3

(D) B 8B F% § W) #t & (Lake Superior Distriet) 2

4 B,

HH WM Z2HAREAREFBARAZBR KRB E
BB B A S8 — 2 R R .tk 3B O f AL O BLE 9 4
&5 (Marquette)p} #8 2 J2(Menominee) S #% § W (Gogebic) R I
(Vermillion) 2 2 #% Jb (Mesabi) £ d1.(8 — # = + = ED&E % &
B Z VR I[ A (Cuyuena) #1 5 IR AF Bodb S WK A
PRAER BB BT 2 REE

HEFIHESH SRR o BAK I (FET, RN
b S F (IR ¢ BARIBR(AME . d BE 4R,
(LDBBEHTE(2) BEBRIEGRE, (3)5 FHE AR,
(4)BRERILSH.(5 SRR L,

BRIEBTZRABAFTARE HI N E 2 ¥ W18

B4 IFE W T
Pf—’t R T kf(Keewatin Serics)Ld $% 4 M ik 6 B B &

X W RY BB L
L 3 R(Laurentian System)¥t 1 i 8 & e 8 8 %
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(P 2 2> k5 B (Lower and Middle
Huronian)EL §§ & 2L & XL, B 5 B &,
M ﬁ!ﬂ ’{‘J Ar ;{f i 5{'}:: ‘
(Mlgoukian} | y ax g 5 K0 4 42 45,0 ¥L00 8 ¥ B L
¥ A7 8% 88 Mo
3 {2 B8 R(Keweenawan Series)yl fe 1§ ¥5,7% B
fﬁ',m *& _:fl} j\‘; ﬁ EE)% ;fl. ﬁ ﬁi B':o
MOERGFAENMERZ&GR MO ERY 58 R
0% ¥F RN B ¥ 1 6 4k 4R W ¥t Fi(Greenalite rocks), X I3 1} ¥4k
B CDTRMRASSTSAENZGAPREBEERERTZR D
BEBEGRZERKZNAMEB T RARZRENTG 3} ELE
R R R G (B & A A ), hiF B & 3 oeF AT BITH Bm
DA H S ARSI N BZREERAHBG -T2 T 6vE,

SEURDE B a2 B R (RE SR I ¥ 228G 5T,
R EAUBREUR) o G Bk D B¥RR. 1 B8R S 53R
B QBY ¥ ObBEBH IR,

SR FEM QKRS B NK A 2T BRE® RS
2B R b (R(VCO),48 7k B BAGSION, 3 Ak Fo3t W AL 46 1k I R
A 1 RLA: & % BT % 08 RO Ok B R W I BOR B RY IR B2 i
FAMKEFHRA LD B 4,028 85 B A& &2 50
BN ZER B R RR LR K TR Z & ®
$ORGEHOR 6 B 6 2 Ve Bl i F A ROR LU 0t 4% B
AR UK R BB Z 3B O — W=+ AR,
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BRILB-RZSER AR BSEESH (W)
CHRERY DRYH. EBRRYL FBEBE,

BGR Z BEE B AR,SE 2R R A B S EERAR MR,
B4 AF R Az A 2 3R 50 W B L B S 2 BR DL B BR
KB 8%l 2 Y K B2 B R AL R K R R,

Iy Hiib 4y 2o LBRR P LZGESH BT
R KPR IE 2 AL S 2 1E i A
& B A A B 2 v WA 4R LR & B BR A 4958 8,50 4F 2 BEAL
H7 O oh ot &5 B JE ¥ W SBE b 5 A A i 3 R

& BB w2 B T B 0 W N O WO A 2 4B M T R TR A
B4t & BIAE T B b AN 55 4R R 2 ¥ BB i B R Bl
Z RS BB K LDt BE R B GE T 2 85 IR A,

AR IR oK RN B A 8 2 AR BT Ak B b BAE R E
WL W iR A D a B L8R 2 TR

EHEMABRZEYPPRRENBRETFARSN
ARERIUBFBRFHBEELHESZPHERH IR ERA S
te B 2 R M 2R & (Alum Slate), 55 B 3& 0 28 2 FOREBl A ot
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5 BRI 25 5 vt 3 B0 2 4 BT 2k 6% 1R 6B (82 1) b,
£ B 3 AR (Moggen) 31 7 2 3 5 Bk Jik,

Bz R B RERZAERS R EANULE K
HZARBR LR MO E & WM E 4.9 Rt %A B K
FEREAPRZHBEM— AR ELEHFBEEEAR
MR AZABRBEYB A I Z2ERNONFH—~BZHK
BRI 5 Ko B D ok ok 1 0 1 22 % fRo% 4 MOIR M 22 1 &
A& — " =1 L BEDe

BEGRSEE A SRR, BB ER
C S E Mo DB REA R 71

WEL B LR RS PR AREAB IS B 5
LA N BE R TR ZABEEZGHE IS,
S GRS L A kR R ER

BHSHEDBRURZAH2LAIEREREBVLES
MEBEMRAEERKBERNRAN EBRDB R
fl,4 B N 62 JK B (Zechstein) 2 A XK H ERBEH TR 2
Mt iR B XA =2 AMLABRAMZEGH X A A
Palaecniscus 3% I5 #5) RN s Bh #l, B RIS B B it 2 B &t
BUEHER U ZIHEHERAIE —RALTLEHETL R
s S B EAHEMEZRLLABHEE T 2R,
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B K A& B’

BB EHIKERHRIEEL KD HEE KD HRER
B5 L Y ol SR MR CE SR R R 2 WKL B LR B &,
$Z 63 LA B 63 ROER 65 O WLV IR ROk B MR N U M B B &,
HRMANUNMTAZHEATH LB 2 3% KM — 18
W8 fi E 4 Ji(Kilogramme)Z §,

PE TR A A e Pk B R 0 R KRR
ZTELEBELERESIRERAER GERFBENRZ
— KK,

EHBEN ATV ERBRERITREZBERSA
N L AR R EEX S - E T
PG H — =t Bk Mk b KW b % B Ry R
W ER — 33,0 A 4t K B 4% (Thiringer Wald) 3t J7 2 X 8 35,8
ABIENHE RS &L D0 2 M08 43308 3R E,

/ \‘ \ W

N

SR ERERN T TER 2 B9,
bLESFIIRTE, ¢ S WAL,

WEMEREEDEERAERENRL~E2 R
MARARBEZASHABIAUVANEBCRIATUER XL &
Hu.BEXMAXEHIE LA MBI RNBFRFAARAER
BZFHERED -HEWAEDERREB IR BEH
EERAPBZREEOIHIARBERBRIARABERS R
WMHEAEAA 2 ANRANBEARYEERTIE
M, ¥ BT Z w5k 4

QI AN ERER R ZER BEBUWTZ

KGR ZHE _HNEBEN MR AR BigERZKE
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B R 2 & Ji Ik 2E 0K KooK e O 22 B K 00 RS i L
2 B 41 kM 22 A B W) (Great Salt Lake) JE ifi 45,35 3% 61 b2
gt 22 7K U B L T2 7K, 7 B R 2K i 52 K G R A A
0,2 A8 X W1 35 B W FL 2 3 O340 & 4oz w3 R BB AR AR A,
Foob ez A4 0,35 B A A8 Je & L BE B 1§ (Mono  Lake) 22
7K 5 3E B B4 A B R AR 6 R 2 4 A 2 2 (B B %),

(i 53) (kB ) 2 7K) CHe 418 391 =2 7K
Cl 55.69 23.34
Br ¥ B —
SO, 6.52 12.86
B.Oy — 0.32
CO, —_ 23.42
Li 0.01
Na 32.92 37.92
IC 1.70 1.85
Ca 1.05 0.34
Mg 2.10 0.10
Si0O, 0.01 0.14
& #F 100,00 100.00

#E ¥ 5% 2 K78 B 4T UL UR 3RE BB A T BT B R
8 B &5y oK W1 3 22 K B T LA 2k Y TR Bk O0.5N DR B BB AR
BB b 2 4 BN S0 2 B T o G B W UE 2 TR B Ay e
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#5008 490 B0 52 0K 5 08 3 76 B DA TR PR S S R B
2 BRI 0 0k R B 9 R 2 I B R R B
KT 2 36 #is 7 i 30 B 490 5% 40 22 Vi 05 NP 0 40 0 0B 5
R JE Ji o 22 B R 6% K BR W BIE K 5 T 7.0 2 B B R Y XX
B B, I 74 40 S B B Tk B 4% B BT R U W K A
A E5. AL 851 AL 41 45,

Bt ol 18 oK 2K B T U B 2 B R AT B 3R 2 NURAR
— 8 5 2 9 o B R R BR A8 WA — 8 2 2 R A
S0 Jo 9 5 W4T O % T B 58T B W DL T R
A TR 0 TR O 52 2 OF B B K,

e Sk ok B BIUK K S I 2 o 3 W W 4
(Stassfurt) Hf 3 22 59 R0 50 B0 4 06 J0 2 0 G JR 6 9 1 2%
B 2 1 R G 05,505 B8 6 L 0 (Wittelsbach) Hs . (6 37 =
2 R ol B SR 1904 4, BE OF 2 B A2 (Surea) & B
75 (Cardona) #s 37,35 7 #% 35 = 48 Jft 1.

40, 305 0 T 4 2 N 9T B 0 R

AR RNAEMBRIZHLT AR ZRANE S,
AR HILIGEAHBAN RIEF ANSEE = —
AR ELEBAAMATRRZAGES 228328
R 87 4t A 4 2 6 LAY sk o F R L3t o 3R p ot 30 ED
PHEFRASYERSBAUEEREER S LA LKA =
AR 2RISR ERIMLETBRNEIBZENASZHRE NN
M HS EBRHMUSEERIVEHAN -RPBER
ZMABRIBAEATREFREFFATRZBERK 2
AWAEZASP N F2EIENBRAN B ZERKE N




B|HWE AR EE Hin A 2 i BRI (R 8L

RZUHE AN T —BLERANEED g a00
Iy Bl B,

» - mMm+ — B
AR ZNRA R HERATERE (1)BA6E
GRAFE R U 20—30 AR, (2)HER(G0 AR,
(B)FERFELYE, 152 R)(4)REEL, QUfiEE
K@ 5—15 2 R)s (5)518(100—1502R), (6)
10 FRAWMEO—902R), (7)EEWEE-L(0—02R), (8)
B3 2i (Caruallite, 30—1028 ), (9)SFkME
% (Kieserite, MgS0411,0,20~10 &R), (10
(Polyhalite, 2CaS04» Mg 040 K2804,40—60 £ R),(11)
HEGUAEARA SRR, 200500 24 f0. (DR

N2  E(70—1000AR), (IDAEKRLHE—I0AR) () EHA
BRI (BUFAI,0.6—1 )

OWeIH O WO

B2 b TR M LW R LY M 2 UM BLE — o B N R
(Bar Theory) 3§ #b 0,0 #b 18 45 80 20 W J5 6 ¥ 2 ¥k W S, 1%
S L EE R T RS FA L PR L NN
MRERAGE T BRA AR 2 ARA RER B H A
ARENZHARWHNSARSERAZ AR H &
AZHSAERA FE AW AN B AN S B LE
LA L B M B 2 M WGEC R BN N BN Z W OBLE ARV
NP SEABRELE DRI MBS ENS &
BBl — B i b S0k s W ROk M 52 2 NI R A BRI B
B% $% E¥ g% A B vk URLEP BT ML MR R PR B b 3K BT 6 2 K WK Ko
XEHZHAL P2 H SR N BN B RS H M E N
KR U W RE R 2 b 0 55 RF R BR MR
ﬁﬁﬂﬁ%ﬁmzammmﬁﬁﬁZMﬂﬁmﬁﬁ$%
aboghas) 4 5 55 #b T8 B B} 2 f ELO0 k&b B BR824y M R

& | R K

LV EE L L ER L XX L

A% K 2 B R BR R RS ML b W B B BUBLE b B M 4 &
BMEAEBEZREL B H LRSS R R Y
ﬁ@ﬂ%ﬂﬁﬂﬁm%@%%@ﬁ&%l%m%ﬂﬁ&
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B 4 W &

L HERRFMEBUTREZ Bl B D RS Z, e 5
$1 URE 48 18 Bl (Cutoff Sca Theory) it 7% i 4 3 4% 2 # &, K
Bz — A b AT SR E M M PR EN RN OR M
FaBBR—-— kel REELERZMRAZHRR
ARBARAZEERSE AP AR A2 B2Z K6
BRESAZBEF.A8EAANZBMALERAEEXNT
R A o N RBBEE R ZEAMB M B
B b BB R T B B 2 NUE T W R R
2 [ A .

SEERBBEAETTRT AR ZE ARG ZIE TR,
THFALSRLBYRTRRZE2 THZBABEMNMBERES X
AR ZZHEAMWEATLRATHZESR LhTBEZ B8R
B IEAWME T I ED 2.22, # A4

TSP X100 3 7 & R 2 8,

BEAEAERZ BB L3 A8 J 4 &,(6 R
AL mBEBHBEREN WU BETHE 2.9 AR 2
B A HFHE R AR BN EAR - TSI AEEZ2EM L,
Ml R3PS LR B R (3 X2 Y15 618.06
& R

A M R 2t WLIU b A A R B A A A MR
7 N N (I A

AR BRAERERXEAHMIZAREBARTEE R
A2 ESNEAZE TEZ R EGABEREARES
AR DD D +TAEZAEALCHBEUAITERZ
R BB ZEREEMHE =+ R KR R RAp
AR 2 NP L,

XR2ZEWMAREFEERWP BMFMEREEIL

16 b s 2 BN R T 08 3G o 52 B K, T K I ol v AR 3L A8 B,
2R 4% TR TR 3 B KT 76 6 2 LA 501 B3 B 7R SR I8k N A L
BUAL B RARRSARMERYMNE ER ETES
WMANEARBER T RS W AN TR ZRA
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i B 3 AF ok 3% T M (Michigan),

¥ B 2 ¥ 3% A I M (Louisiana) 22 Ik #f Jif M (Texas) 2 #F
P W RSB R BZ A MR RAR S b O 2 /i B
SF WA & 2 b B0 ES 3 IMAE DR 28 0 I 22 R A O B R
S R 2 B RS AR 3 0 A TR AR A R R Ok 22 [l I AR (dome),
s AMELRZSNEBRERAE (F—alt
~@) ASARAR A ZLZHKEE 8RB WK
BRI EGE R S R B E MR ARNER TR RE
AMWEMEZ PELBERZRENOERARLN L
3K T bk R .k 0 J 2 MR O oh 06 RE K R O AR JH L A
woA A4 OB TE 30 W EAR B 3h O 2 BUE AR S 0 OR W R ER AR
6 BS 2 3 B B SRS AN R O 2 AR T 82 B I Iz ARR R T dn
&@@¢%i%ﬁﬁﬂﬁ~%ﬁ%@ﬂﬁﬁ&@ﬁ%ﬁ
L AE A BRI # — wm+ = ©
f 3 i %8 B 48 08 0L A4S

—— ——
s et

MEERBEBEIK (&) == = ZZE= szt

- -

— o — =
| T

e

A It N K B 5
Moz K WK T
VE 18 3 F 2 4 B L R
S AE S B A B R
7 BT & W KR

HWEHg—fRz{EHE BBSTHZ S BRI HAER  ABANH.
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AR TE SRR IR th A 2 I B0 = A0 TR EE 0 4 0g
£ 22 3 R AR B I K B 2 S A RO AT SR 0L S TR K An
¥i ),

(V) @ FETH 2 BRI RSO0 O B R R HILE 4 &
35 25 45 PO B At 45 B 58 0 35 (Atacama) 2 ¥ BE 3 560 B K 1
R ol AR B A IR 2 B AR LB R N B
MBS BB E 2B SR AR 5,6 4%
A7 E A N,

B% 7 25 30 25 M % 56 2 2 U BF (Pampas), 75 3 & = R
BEHRZBABRBENL LRHEEE 2B HRAERE 2
BRETAHGRABR 2 RAWAFTHRNARAS - &
2 % HE B IV 5N R0 TE T R 8 BE R SR BN Ak 82 55 4 BE R,
RTHEEARERMAEH—RETRAEN B XS
B8 FITRR IR % 0 56 b K 5.0 4 75 U R 47 6% 5% B, 7%,
BB ST A A 2% Y KB - S R
BAE Y B 288 ALK (Calicho), 4 3R 4% u A % Jik v Bk
EHHER LG AARL T,

AL % R ok T A B A B R B FLER A5, E NS B
7K & &y (Thenardite, Na,S0,), & fj(Mirmbilite, Na,S0,-10H,0),
Bié 5% & &F B (Bloedite, MgSO, +Na,S0,+4H,0),4 # 8(Epsomite),
7 &5 (Glauberite, NaCa(S0):)¥ 8 /% {1 (Lautarite, Cal,04)
3 5% J% A (Diotzeite, TCaI,04-8CaC40,),




A hLSHIURAE A g2 SRR (BRR) 815

IR B A K 2 A #,
By B &---+-29.85% Ak 1.72%
A H--42.72% B BE By 0.18%
Bt % §5-eeere 3.63% FK Seeene 1.03%

BB e 0.61% AR BB 417,599
'ﬁﬁ;{tﬁ}] ...... 0. 10%

[ 7% U 8 ) B oK TR K o2 A DR R R 2 R, 1 O
R AAE OB AR ARSANILERAZER
(630 5 7 He o2 G S 2 S sz 5 A o G A A A T 2
BK A A TR T K b R AT R R B A B 2
& Uk B AR RROER O,

BE—FRME ML AL AR BB REEN
W T B 52 B 2R BT & 2 K I L B2 B K B T K
B e B0 st s S 3 2 06 M R — U 79 38 7K Wi (Playn), BY
R e R U R,

(V) Stib B Mok Rty B Bb JL BRI SRR ok 76 2 4% N
ifi ok 3.

B B A S B2 B R SRR B 2 R TE WA S
W58 4 vk 0B Wy T 2R M08 S8 & Ub R Uk B 4,4 AR A A

FHERTPHFZMAEREYE= L ILEDF LA X B WS
Zﬁﬁs,ﬁiﬂiﬁx,ﬂﬁﬁtﬂmZﬁitﬁaiﬂﬁi’“&Zﬁﬁzﬁ:fﬁ!ﬁﬁ'ﬁ
LR E Rk A AN G B MG R, FIE
%ﬁﬁ%;ﬁlﬁﬁ%’iﬁi’l-ﬁﬂ%%ﬁ:ﬁﬁﬂﬁﬁ%ﬁ.:ﬁiﬁ‘ﬁ‘i‘r
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BHAHER B AARSBTFNAINE ARG R,
R kN R OWEH W IR IL L W B Ve oMy
A2 EMDEBARPLANBE G LA FHHEGERETW=H
BZEEBAPNMNBEAL N AR ZHMEN B B4 KB ET
FLER AN MW B IL A EH RN Wik Rk Bk
EEB AR THNAEBA TR A LG ZHS
B A% % 2R R ) T Ak BUIRS A k 2hE 1.3% 2w R
2 2.7% = 8 1 i

3 [ w R FE JE 55 M 2 L I ) (Owens Lake), & & A
}H ﬂi ¥ (Ragtown Lake), F: #1 W M z?} SEW (Soda Lakes,
Wyoming), 4§ & % it 2 B AR S04 74 17 56 2 45,00 B0 BY ) o,
WERRA BB AL K B 2 S AL R B R
i

B B(Na B0, 10H,007% 5 4 i 502 vk 3 4 7 28 Hi.K s
WA ZWAKBTEABD LR RER BT (85
R EREERALRASABRBE R WA SRR
155 1/ LK 7 9% 41 JTLER SR A 2 A6 b0 R0 A JB T 2 6k
F B BA BB W (Borax Lake) ) 3¢5 Bl. # 04 + 47 516
1 00 IR 4R & B 2 B BB ) b o2 kDR 4, & 620 2 W I,
209 2 % At $4.% 18 % 2 B .

BB S0 AT T AR RN A O o W R 2 vk B
RAABTMRM mEE LSRR 2 F R b Ea
2 3 2 B A, (MgsCleBys0s) fi A &5 8 36 ok /b 32 #5 4 ik
1,05 H 2 i B 4 b,
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3% B A0 78 B 75 M 98 @ AV BB (Inyo County), R 31l
AT B (San Bernardino County), J& A A M Fo % 71 B K &
2P A RN R L HE T A 0 i S E R R A Y
7RSSR MR RSN LA BT — R

2 A6 kY, (AKX B4 B s (Playa), 365k 5+ 4
129 Z B 1, 107% 2 Wi, 16% Z MR 8N, 12% 2 3 1k ¢, %
50% 2 MG EM B BRI B 2B
#: 1 (Colemanite, Ca;B,0,,+5H0) 85 JK 27 R i0,%¢ 3 2 E 5L i,

M MESBZAHSEHEERE M 25 =M
KRB ZHM KO REEBRRERA WA RERE M2
i R 2 M, WA 04 49 B8 2 L 12 I 1E ) ¥ (Furnace Creek) #ly 7
BRAWHREBHGLBFIEALAZHEE=RBAEAZEE TR,
-+ EERTHEEMZHFARRE EWRUH L8 %
HAEREZERELH LR BRNEETHRADERTAIR
GHBRAEVRBEHET R ZH G L F 080 A
ERWRTAEZTERFIAERAEHE=RARKIUTED
iR B AR T R A ) R R B B R 2 IR LR R B A
Ui 2 2 BUE R,

(VDBEN S MW TAERENBUEAENRR
A %,

B H M E AL W 'P*Kiiﬁﬁa”*iﬁiﬁii{)ﬁ,ﬁfﬁﬁﬁ;
BPERB=ZREDPOHFH EARARZERS — H
B’ﬁilﬂz_toﬁtbﬁﬁ.?.l:,ﬁ')ﬁﬁE’FH%‘&'&ZEKE%
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m K o4& B &

ARERBBIAAHARAALEIRNABIRSGODEBR UAET
Z 8 5u OB R 2 R DB b R R K R IR 61 Ko

KB R —ETHB=2RARAEX ~ BN
RS RE =R ASERAEAETRNAN(EH B,
PRALB=ZRALESHINBES -8 K8 G W I,
R AR AERAALGPERIEEFE-THUHNZHRER
BN BT 5,2 N R Z B K

FIPDR] 8 v iR —eh o L 2 BV B BRI R T AR KY
1358 Mo 2 A LA R 3 TR BRBJiEH.C B,
Wi 4 Bk, b TEIKYS

WRABARNMZRBAFAHEEZ S A ANBE
FARZAATERNEAAUBUR R AN Z 42
MUBAFTAUBRANEDAWNGERWEERE Z
LB ¥ 2SN EABRAA B2 GEA N KNG G B K
OGRS AR R LA Z R BR AT RN
B B (HS+0=S+H0),48 5% 4 8 = K@ B Frk 5 41 fF & 2
MEBa R RMBRBRZ X - B EH2EARS
BEitidtEnt Y B AEARBESRY LA AR RS
HRELZB SR U 2R NERNAERALAZ
FEAMBEBD A T HEFEMAR LEES® ERKAB
W MR EZAERKBR L Fo

ASZROPER, AT BU B HRBEABELE
BWARERARREAPARAFSIRZEHERR S
R A2 EARESBRZRAAEAREEBEN



TG hCERR R NN R BURBE R (B 819

ARFHMAMRBLERBELR B4 RS LR KK
e B 25 LW W LB BE B 5 1 65 2 3 56 T 4 Ca(OtD),
ZCGEH: S a.b S AW AS TR
"N REER S
Ca(SH)34-CO2-+-H0=CaC0s+4-2H,.S

GHhMEHEUIEMNENT TR FALERLEERRNSG 2
HMABRHEBA R U BRDLEIR TR HRS NN
KUMPIHRIIAZRAKAALAEDRZHE NN 2 £ AN
ORI IR 2 W2 4N hB NS > &R
THESG D LH VB RNHER LN BBHAY — 2
HREBIAENBRRNS S B K #1255,

% BB B B 0 7 N KOOk B O 2 R UK,

B WG W R RE MM A0l Z s WK,
ER=HZAaBHRpERKIRLERBMHZE B.6007 8+
CREREORANEZTFTHATHINOZU L HMBERZA
HRMTHABARRAGRKINE B KA B RTGRE SR
He(1863), 4 fif St £ i 1 Z N B M O Z Wk WodLm = kT
MABMABH AR - R NEEEHE—OHET B E,

{5 55 = 2 Bk 3 7R RS FASEE MUOEOR K W 2 BLE
4 4R B R S B T o B A B B BE N 48 SRK W A Y
.00 B SR 6 o S AN LEL F A o B B0 6K EE 19 B 9 76,
BB AEA0% BT K 4 O fig A 4 B R I 2

AR B ok 02k B ofi R R 218

Ca ) ok 40 FL BF oft i & o 30 8y 4L 2 51 55,30 b 14 &
S AHAG DTG/ 2N R AEN A hBR KD
AEZHIAAE B A ILAHZ A R ILE ¥ LA MHZR
RuLe L3 BN | B e

(b )& BA Uk 2 o % GLER 2 4 M 2 owE TP PLE K
s B 23 2 PR ok B ) 8 kI Y ok AR BRI B RS &2 Sl
2 R Ry N A
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B OOK 4 H 7y

——

(e )BREESXBZRM D bR K 8 h2R
FREAZEBUDBDEM MU ACTAKLENR G
HREILGHK LB HBH AT IEBELR T Z=ZH5F R
BB IR BRSO TEE S
Z kM ERH—MPBEAHA LN ARZHENRBFAHE LR
HZRARERRLEEEZA RS M N L 2RKARE
36 IRE A AR BT Dodb i M 18 4 B & 8b AR SR I MK

(VIDGH &b &8 B 5% I §A £ &7 8% (Carnotite, K,0-2U0,.

V,0exELO) 78 3 (6 4+ K o2 ok & U Bk 49, 7% 55 B 9 2 T 35 0%
HUGRS AWML EREEREN S MNER LN
S 4 7 S0 B A 06 G ZE M L SR A0 4 LGN 3
B2 &R EMNE B % (Mauch Chank) 8 M
3% 32 58 4 I (Olary) s 7,1 35 9H I 78 BBCEE 34 o W) R 4R 1B b

Yo 75 AR T(H H IS 2 M LA J (Tjua-Mujun Andijan
District, Ferghana Government), J 4% 2 & Hi Jif 2 & 47,10 &5
g3 X 61 &b S B v 22 5 i 48 8 o £5 B8 (Tyuyamunite) | o 8%
By 46 B K 2E LME B 30 BULGA S 6 0% A L SR R A IE o,

BRMIMEBANZERBRMER L2 KR

752 41 B v B A (Paradox Valley ) Fif i 45 J& 82 % 2 5% UK,

(B AUSRERAGBHW +REA TR
R EBEE LA AZRRE® R AORKESE €2 4h B AT
I Hh S &SR 2R N E AW AN B K AR E N,
HAARARZELASB 2SN BAD N BEBEZ B
EO

(2)ER KRG RAMIEERT ZH I RA A &
WORU k&0 — A 18R (5 5o 3 SR R B kR B,



syrmEm hifbsa iR iR 2 ek (B 821

BAHAASRS YN P ZARENEZE €I ADZALKF
HAEARAALELTARGBARE gz A H LIAXNBTAHES
B: AN A fLIE BB W Z & W,

(3)AH HKENGBHHAZERBEBZRARG
AR REZHAERENAHGR AR REER S ZM Y
B, e fr Z b i Aot R fE M AR Z®
ol BT AR EN T REALAZAR
BE G0N A6 2D ¥E 6 ok MR BB R KoM — Ui L BB
SR RBRRUM ZHMHGE ARREAEMDAR LA =2
€4 J2 SA B% NRoMb BT IE Bz A ik WX AR A K AR ER K
= M, R L HO2F KR4 2 K M IR G40 2t kR S ORI 1
G R H BB R EME AR ARERRRZBH
Bi 72 A & R B4R M L7 8 o M 4 K TR 2 R 1t fhoi B IR
Mgz AN IR LA NAARBE LB EEZD
BB HTERAENGAFTZHRAZARENRGRR
g2 A T R ¥ M4 AR B IR R & R

@Bﬂ:ﬂ???ﬁﬂi?ﬁ%%ﬁiﬁ?ﬁ%,?ﬁ% (Osh)
S 2 W OE = T2 K SEEE B A 81 &0 £5 98 (Tyuyamunito)
ZHERERREERAKRS ZAB R EW RHER h B
FK 2 3 A T ok 3R CKLAG R e EBR E 2 B R O R 4L
WA KR Z W

£R 410 5 B% (Tyuyamunite, Ca0-2U00;-V20,04H,0);

&, 48 B (Tuvanite, 5Cu0-V,0;:2H,0);

8 2 SR s B, 5E 6% 2 6N BR BN, B O Bk e 2 TR AL

(VIIDREEE i Bl ARABRRESSRE
H2EEAABKA 570D, B kKK 4 RS m R
TRILABHKEAZCERSBBEHERS GHLRZEST.




329 B Ok & 13 <

35 B % - M A #5 4 Hh & 7K B8 /K 73 (Collophanite, 9Ca0+3P,0,
CaOCO;nil;0, & % b 2 §):2 9 & 7, (F IR 6 & 5D B ik 16
A 4 R MR H & 40—45% 2 POy, #5 8 BT 2 B
AEHARBRIEBERA P ERTRECRRE
W K YK b R ARl 2 B0 B A A K R R R K
A m B AT AR (N 2R EL
MEBREAXERANL 8 E 35 %IL S % LR
Phosphatic Guano) XA F K H R BMEWN (LZEXE
TAHR KK REHERA D) 22 R AEHm 4 KK
(Guano Phosphorite) BL 78 0 & Jo iR G B R b F % &
Hi 3% 2 BR 2R 608 B3 H T8 BT 2 B R An B0 E A i O b,
XEGRASBEAEENERBIN 2ERGES
V7 LR35 S I B 6 R T8 (Algeria) % i) JB 4 (Tunis)
WML 4 A PR T S LA UK 4R T LA R (il
HHD) ZENERNGBSHAFTRZENIAHLE
BB 1 45 B 7R S 30 0 2 AT 4 FE 0,1 4 08 B 00 A,
PR RE —OBH2ERE RS SE RS
B 2R HEALIRLBE BRI DRIE L AR
B2 AR NGB E AR ZAEES PR GAS
it Z B 4758 B 2§ (Bone Bed), 45 15 316 R 7Y h 45 45
% 16 U 10 R 2 0F B 66 B 40,02 15N AR O TR BT R R K
WP (EBE AP M R RE ). A AR TS
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HEEET AT RZHT L BREMLATURHZER
Fho 2 2 WAL 48 e 15 P AN IRAE T LR 4G B AT B B
B JE B b 2 BRI 28 B RS DK ER BN, B8 TE G KEE
FEUZHRBEBRABEBE 2B PERIELEN
RUEMPFLTRABARALSERATHBT FRIERR
SHRAERMASHEE L LR RN RE G,
AHBHTS U L2 HREES10% U EZ R/ # 2-3% Z I
BAASEEBLL 2 KB oL AT 30 BN R
SH2ZE BT ENM U BB AWM N Z,

NEFSALRATHM G IHEZRBALLRERIR
Mz BRI AMERUEKIEARTREEKRBEZL
B 6% 40 2 X8 A B IR 0k ¥ 34k 5 (Phosphatic Guano)
B %A A % B J% 4 (Guano Phosphorite) B fy 5t &5 41 A W 4:
EAEmMBARRNR KR NSECTFBL ILEERL
Vs ip I B % 2 B O, 00 ) ot B AL A BB K 2 T E,
AA80% Y L 2R S5, ER T H (U= A2 SRR
W BIL B RCE K E)E T £ T A R4 4E A.(Dolomi-
tization)

BB HBMEZAFFNEREDTBRLZABIEE
SRBBABLERS ZEPNBBRFZLAE KBRS
A% 4 UP SR 2 R A% R R BR R A AR A T AL
AN BBERBBIXDARIREBE ZR LTIFH




324 B W 4 KW R

B A RBEHES AN R
BRI REMSEHF NG i 2 BEE KK 3 48 Fl ok
R A KB ARKSBENOKESEZH B4
O 8 & 2 B O% FF 2 A1 S0 U R 4B, B B MK 06 BR B 28 B
|2 T RGN A [ N S = (‘T’f—l‘)g)}@@*ﬁﬂﬂ }J:EDA}\.M';

35 LI A UL A N8 B R R L A U8 A B
oz L um A n R aME ez L3R
HEBFAL B S AR ABE R 8 & w165
R BER OGN AR DK S T BRI
e ER A LA ERPR 2B P OARZTEE
{4 i H 3 1K,

(51 — )it BP0 TR 2GR 1R(LeIR 4 R B 8% TR B (Lot
et-Garonne) #1 5 = th 2 R H K ¥ b2 R H R 2 LA 4 RS
% ke E O O XN 3mihomk?ﬁf‘tiﬁz‘éﬁkfe‘iﬂéfﬁ,i??%ﬁ&@;
S22 FEE 7k I8 a7 2R 4 48 28 AU AL 4 R ob 8] I,

(¢l YR B K M AR B 2B AT o8
FH,ASN=HEHEY 2R ERE N IWLEH L RZEBE
ARSI RATRHE L U RPN
EN M2 A NMERRRREF RN RS2
Vﬁ’ﬁ';fi"h’:i‘ﬁ'i‘ﬁf{%o

(HEYRHZE8 R EKLKEERES R $:Florida),
OB 5N —oth 3 J5 Cff P il 58 B3 %% % (Hard rock phosphate),
oA BLotn 3% & MK ¥ (Ocala limestone) 2 kb i IR A M 5 =
HFRZ2HF T HE BN ORARRKESNR AN &R LD
KADBF G ML LA RN A P B b E R
ZEE, B AT MR e ¥R, ( Chattahoochee

limestone and Alum Bluff Sandadfii A Hi 2 & B i b Y H B
BEEHAZARHYHUBE RSN 2 2 BB SE




A RS P AR AT A 2 i R R AL (RERT)

w
[

25

PR Ak oh i OF R O o kY 7 SR A oRe 2 R L A& WA e
JBrEWE R B R CR W W R B L Sk R
A7 11805 2 5 K 4%,

Fe i B R B e 2 e ff R R KM - B R0
2 ¥ Ki(land Pebbles) f& % 1 5L i 2 &t 2 &5 o 6LE 2 85 A A
s hEBBRBZIHASHRGRZE /L — RE
FiORLuL B R A 10—259% 2 53 BRoJE =L Bf o ff: @ iL00 B R
2 BEOER e B b AN LEE R ¥ 2 2 W b (River Pebbles), & 72
05 R4S T OO ST M MR T ¥E TAOR W W s GOIR B D RN ik B eR
B L f 65—S0%5 2 B% o

()XW BEEMHZRABEFHR - ED =
JEovh FE OB BR oM BB JR P M iz i gk A Tl BT RE R AR bk
IE B 2 S 6% FRoOL 4% A W Jx SR SE Ty M BE ML 2 B WM
MG RET RS LB B BAES LT
R #,& 30—50% = &5 B §5(Cagl:0g),

(MAIHAZSBHBEE S =8 B0 ERT S0
HFEAES A S Z2H RS LERAILBERE R — 4K
FU Ll B F AN N K2 Rl B 2 R
&&Lﬁ%ﬁ]&&ﬂiﬁﬁiﬁﬁﬁﬁ?i&J&oa’ﬁﬁﬁﬁlhﬁ,‘bﬁﬁ?ifh
o WIS AL 8 S R h s RO IR 2 B w2 Ay B
¥, &t 3k 3,

R A 7. 3 O O SR iy A OB C S 1 9 (b N S, PR A L 42
MEBzRESBRGERLPERR MM WA TR
YR N THTE RS (S BB AR S A, R
i Bk Z B,

ER IR E=ARZARERH =T =R RGER
BARTH, ARBSEHRAVE BBEGEHAR—F
#—i‘ﬂ,ﬂbﬁﬁﬁ&ﬁﬁ!Z&Li&%,m&ﬂﬁi&ﬁﬁﬁifﬁﬁ,ﬁé
CHERNRTRS 2 RAERE S FABKE T
RELFRBERE—-—TFTEHMU L BEFRAE &A3092 2
B RE,00 & A 80.77% = % [ 65 (Casl202) b 3 gt 7 B |4k & &
E3 g% (Guano Phosphorite), €0 /4 3% 2 A2 ¥V AL B & 14 M WA 2 7,
oA R CF,E IR R BB U 2 B AR S5 Af AE R U IE LR &
Bl AR EsIRARIEERRZG A
G — W+ A B,




326 B OK o4& H

%&

WH ORISR =BT 32—)
AR, BB C Blifg,

(AARIHEHFLSWREDOERERR 2T 2 30
WA AL D BH O E LY BB ILE
ZEMHH I RNAEAFTHRRAKLIUER AT S8 By
ZHiAEBRZME,

(a)F # BWaurn))E 5 8 W 5 2 #,5 B D 3 BOMar-
shall Islands) 2 -, B EHE S -~ B RAEBRBRE- TS HMU
...I:D

(b))% & B B (Angaur) B jn B ¥ R & (Caroline Island) 7§
77,48 8% (Palan) ﬁﬁz-—&ciﬁﬁs‘ﬁ:ﬁﬁ“l‘ﬁﬁﬁ,ﬁ'ﬁi_%ik
3 3 2 I | I P N

(e )2 M #H 7 H (Ocean Island) B % B 41 ® 0 (Gilbert
Islands)BR o 2 R 40 & B,08 & i — F 7 W & 8L

(d)ik B & o Ik B 8 (Makatea) B ¥ ¥ 4 H 5 (Paumota
Iﬁandﬂ)z—g,ﬁiiﬁfﬁ?ﬁi’:z}i‘lﬁ,ﬂﬁmmi'é_lg?_l_)\ﬁ’é"za

UEHBEBENRE-_ARULZABEBAE R
HELENN BB ABARETRUSARBOBSG LB W
2R HEAASRI BTSRRI EHZaa
HAEALELLS XS
(& —) G. 8. Rogers (¥Fconomic Geology, Vol, VII No. 6, 1918)



WEEE 8K ALK
(=% 18 2% & B K)

REFMBUARRZRSTREARENIRIAE
LB EABKERAEABS XM (RALE
D, R Bk R ER MR B2 8, A2
FUE b A T B A 5k R UK 2 4 0 S 0 T g R B8
AR BAEMLERSZHMBEARRARAKRTELEHTH
S K B SR ELE R M AR JBLE L BR B R 4 R 4L B AL AL
15 LR 3 0 2 0 ROU R SO 2 8 0Bk i R 4 8 4 R,
LAY AR 2 2 WA T B RIS XM S 6 & k4
TEEKT R E R A Z AR AR R BN A
WA B A w2 R R RS T R
2 AR I8 A,

BOS BRI ELRI R R ZBHE
N mBEERANAEASE A BB R GMEEREE
PRBERBE BB ANMBESRDRE (R
) RGP ROETRALEHREEMBLZBRA
DEL.BANNASBLBEHEZ LD RV

397
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BNARSRABEELEE MK A EBEZE
L& B MR TR BLS KB R BB R WM &Y
SRR MR R ARG SR ENR
MEMBRZBMTARBPEGANMBMALANSNEZRE
b4 & 75 Kx & 0 BEA IR U0 B R Ab A I 2R BT s R 2 %
P S 2% 08 0 % 8 R AAR A A 203088 48 5 12 A
S B B R AR WA A U A A b
RIAEABERS L2EZRRER 2R L RARGZHSG
2k 2 BT K, 2 AL aY, (810:) B IR (Ca0), # : (MgO ), ¥ Ik
(K20), ¥ i (N 0) W AR RMERE RO ZHAN
FRRACEMNE DS ZRAFRBEH N F IR,

L EE R L ER G AP’ L
Fit v 45 46 EY 6% 35 b T S RO 2 B T N T8 O RE R K
A8 g K AR K sk 2R 81 BR K,

(1) 2% 81 & A:(Residual Clay) & A &EEHHZEX
{64 L3031 — 3R 20 46 4% 6 by o [ 5 2 2 R il i
OX W4 JH T M S e 0 05 E B R B s R B RE A L A 2 BB
HELAMREWHGENIAELB T ARARERZH L
WA R KA (Bl i M AIE N Moa, D 3BEA, fi kM
WES) 20RHB N mELASAIRZRAMNKSE
HMEBEHBEHZEMERRRM L2 A W0 08 2B F
SHZUHERUERP ZORBUBRSHARRTUEE
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———rer

GRrR2ELL—-REEBASEBASLETRE R PR
FeRzHhRGEBREESERERZE

BAKLTEBEMAEAL RIS ZEEERM LCL
RERPDZ—BAZOBHEERZERS LE L ZLE
OB E&SETIARRAEBARMA - 25 4 2 9F
RAREN LB RARAESERA BB ZIEREN
Bz BEEN-—-RESHEITEABAAAKYRE LK b,

(I) k4L 2K REFOAZAASHRDOHLE
2 39.8% 7 G 445,00 £ 4 (ALOy) {8 — X AR SR 20k
ifii F 2.0k & 6 (Na, AR 2E 7Y He Ak 2 —H8 (€ da i i (2
TMAR), BWHURE Bz~ WMORATHA B
AN MZBEEENENSSRIOKLLZHB L

BAEBREEBAHANZEBY ESLRE R
R 0D A e TR S

1. 7k 4% f3 (Diaspore) Al,O5-H.0,885% 2 AlsOs

9. 7K & 5% (Gibbsite) Al,03-3H,0 & 65% Z AlOs

3. 7k %% 4 (Beauxite) Al,03+2H,0 & 74% 2 ALOs

R MG h X B R EER R IRELZKRE
TR EEEREL AR LATHEDREHMIET
RZiRa S RIESGCESMMRERLKERSE.

K52 4 A I D & et AR O AR T Ak o A R
BAALREABUA LT EMBEATRAE S ZHES




330 ook o4& W o=

B &AL 8y &5 N B 4 ¥

Bhes RSN X BN REZ TERSE OB XL
2 b 3 RGE R AR IR T O, 0L B B 4 oh BE R AR 4 N o E A
HUWEMARPHA, A XBEHAIRZ BRI (Y
HEOFMEAEALMERPRALRZE LS LA
RIS 2 B AR K £ L 2 & 28 B8 BAE | & FOK,
REBEEATRENA R GREQLEEER N BH
A oK 8 1,

— R B s Or R 2 AN 08 SA AL BN BRVE AR B I B
BpARELZERACRKZANBES LFUSFBRAEAU
BARAEE T 0§ 2 B AR 2 At B E AR K 4
ZHEEBRKARERNRGHARIGE ABXALENT
AR AN EFELME Y ZRFZ (EEREBER
¥ — 2 7K 4E s PR 46,1923 42 JE H1 5 522, 690 M),

AR OB K K IR M (Arkansas) ok B L &K KOG — w W+
HERELRMES =R RLEREH T R2Z

BN 2ok R R A S 3 =40 M DRSS CREIER

SRR TR SIS, TR ARIQZFHNERNIRE. CBERY,
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BEKESIRBEADRZBEES M A E F R
ALBAKRBERAEANBLUBRY AN =B RT B U
BILIE 2 %1 #6322 B X 4ok JLSE 4 R oo 13 33 67 o JK.H &

BB RXEAILAIRXEN =V IERE L,

U B 2 8 (Var) K B 8 (Herault) 7% & ft 2 7
45 ke 4 91 L1 4% M7 (Beant) Y 36 45 92 47 450t &7 Beauxite
2 % B 1 2 bt 3 05 B R BE R 1 B AR R B B R 28 S,
Bk B4 2k 2 TR K Ak R R B — AR (R % A T A
B R,7K R 4 Tk A 52 00 10 10 22 T — B BB O 0 9 S B
83T B K AL T H2,38 2 i K 42 30 4% M 8% T bk BR 0 K
i e L0 Ok B A R — R B A AR b B K 2 2k
78 7K 4 9 2 K W AR LG R R 13 b,

AE ¥ 18 o}t 36 3 Bk 5% 48 (Puy-do Dome) #1 J7 75 47 7k £ &+
B K BT R %R A I AL TR B PSS T R
% At 45 1T T 2 1k 3,

R A I 4 30 7 A K 48 b B K, 5 Bk I T 4R o 0 LEE R
(A I

3% BB W 1,50 45 K (Autrim) 8 5 % 7K £8 & 2 30,79 &
SRR 2 % AR A R A k1l L B KA 4 JH T A K
MH KSR LR ARG T RENS L LERE L
M BH Y REM BT 2 AL LN EERETE
H A 2 P R K BT LB R R TR IS BT Rk 2
bR B Je A R,
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AE Bl FE 38 7 %58 W I 2 ik (laterite) B & Kbz
EE W 3t — 3B 4 ) A R ROAF 22 oK BE R B AL Jo BB JE B RO
Z R Katni) A M@E XS LELBERE
p R R s e el (N 7 R T R 3 el o ) O S
¢ Y & ¥,

A B RS 2 BRI BB S KK E PSR
T2 Bk T AR oK B O T EE .

BRI LM OTEEZHBWRIES 24
LAWK, — A Em M RIKE LB LRSI HEY
$& BE (2Fe,04+3H,0), ¢t 8% 9% (10205 H,0), 5 7 88 80k &Y R &
W (FE D AEFR I B M BARE BT D AR S F R
bt o AR LB AN 4 8 B b BLEE 0 B U 4T UL B A0 e i
JH OB S8 S50 40 B (00 41 3R AR RO A G MR R W M BRIL B M
B B AL A5 & & LR T B R AR &L 0 3 45 0 B 1L B R B RR
(S2BE &5 B 48).

s 95 B % A0 ), th [R) BR 2 A B A R R BB R b 35 b AR
3 R o A RSE B (3K ST BFBE T % S 0 B B A SRR Ik 4,

(—) BRI MWEMMT 2P E LT H B REM
B A4 B AR 85K A I 4R B 22 (G O K K ML R K
A5 fn H AU 0 B3 XF B AL 7B G 2 8 B BE (3 AR BR UK
Z 8L B b,

(D) EHIPRZIBMEBBRUAZAREEIRBLZ




HTHETE ERLBEEGRBEREE 833

BT HE(MEBHRAUYBEROES) REREEmy >
KO S O, B R AL R R AT ) SRR SE R 2 vk e Ak,
W AABM R ZENATR T D,

OB R P AN R R B AR REEk B — 1 3h U, 1R
S KL BB A KIESR A NGB EFR S HFERZD Y
PRAEEAXZRERTHEXAEMNR LK I L8 HOk 58
BEBHEBRIALTR IBUHD ,NER L BB RR X
fo @ KR A EXRADZ W HBALE SNILALE IR % & KRR
B A N T AR A 2 W ZLEE & A KR el T & o
EAHRZRA AL ZP A ARBLABHRZ T4 &
BETPARESRZEBR M ESI A E a8 MR
HAER LA R R R KW AN B WA R
bR AMBRZHELA XA MBMNGEER X & br Wi,
B i ) kI A R B R OB R R

REBEZH —Fibe ESN —Ebrm E =i
RN T HER VSR RZBRA b -BUERF L
ChgpfE #F AR 2 IR Wi W R ik M &R

(—) R % B(Gondite feries)th 2 8% K b 75 B JE Bt R %
LR B R HE A KRR RS
SEEE B S M R AER 27 M R 2 F M kR
A3 H R Kook 3 R 2 RERNM M NBE N RAANLE K
HTRARAEFFHBR2BUAESA V28 BEEADR
HHIXEMEBTFRENTSRBZMEEEAEDHE
$% L7 8% % (Braunite) % Z £ & XM tE 0 &0 4 3 % 2 8 5
Wodt ke 2 3 Mt & & TFo

Mn 50519 Fe-6—8%
SiOgeoe G— 8% P oo 0.0i—0.11%

(=) ¥ &% B (Kodurite Series) sp Z ok JK 0 B % i j#
$# F7(% B A& Vizagapatum % Ganjam 3 3 %) &£ 0% K 8 3 ik.ob
HIRAERRABERSHBADFBE AR & )5 4Ll B
EnEHAEEMAERZ RRLERBEINHEN
BEUARNAB LN OEHEARAEDPUE —RKD
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46 B R A3 R — W B Z 4 2 B (Petrographical Province), #b %
RBHEZRERORAA AT LATRABLLZHEEZ
SEHAM B EHE SR AL RMHRRKOE A S
fROR Wort b oA EOBL BE AL BAIE MGIE B ¥  RR AL 2
FHMWRUAE L ABEBANH B EHSEEESLHIER
TLRREEAHSHRZ,- 20 8% a0 56 2 58 R
St ¥ & 10% 2 88 b 10 A W B R SF BT ¥ A LR W ALL R
RO FEZRRX AR ETRBAEANBREABEA M ZERA
RSB A RERE S FALEERBIERN G BRE
PO B EZ2BANMIEKENFS Y sEREZD
BRoX JL¥E i 2 Zh A% £ A W 1,

& % — 1 23 BHEK
Mn . 44,349 36.75%
Fo §.087% 15.20%
£i0, 4.15% 5.72%2
r 0.3203 0.33%

(IERA L P K AHHRBREHAM Qlyor) B
Jo b 3 JiLsE ok BE JM B 3 oA BN W 3R Z A b (laterite) th B
RARLE AU R BERABERB IR KNEBZE
Ko

EEARRASIERLSSZERENARGTER
EP % 22 iz, 1917 42 ZE M 53,200 W2 UK AL BLIK Z B E,
B0RE 3 R 36 8838, R A 4 2 6 B A% 38 0 30 3 3 07 N (Minas
Geernes), F #5475 JK 25 % 01 FBE 676 06 M 9,2 4 30 3
— 2% % WML JB 28 (Miguel Burnies) — 4545 3 K F SEJB 8
2 T4 = 3% ML 2 B R B e (Ladnyetto) 3 7,8 # 2 0% 0K R
W R D 2 A 8 2 (00 & BB 3 3, Ttabirite) 3k 45,4
FHEE R AAENBOREEHIERZRR T
HAUBHR IR 2R GEBRE (UBERBS LAY
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R ZIRE B, Jh AR A A A AT 2R R A A
MERBERM DR GEABEATWEEN KRB AR
ERRIR A ZA Y ML &4 50%, 0t 5k A 1N 1%, 5
4 0.03—-0.05%,

EERBACERT ZAGKREE 1 2R,
2 P T JReto 3 BRRALTISKI o 4 BETIK 6 SR
B4 6 BIRQIN T RBEIRE,

HRAREBIZHKBRATERRBAEU A0 @1k
NG 2RI RKEA[M AL AHABRE B FY 54503
> Mn, 3% % Fe, 17555 i SiOz, 0.07% 2= Po ot % JK [ 61 i %
B OGN GBS SRURMZY HRERRET AR %Y
B &K WAT&ERLEKER (Tephroite) 3 BT 1K
£ W SLTE 2 M OF Az M T S BR AR AR A R R K. B 3
HERBREWELEBERSBZYIH Y
mEREEE I ZEK

K AF W AESZHENAIEZBBEAELMESN
MARKDBBRZEARMASHRTOHERUEA RSB X
CEHBZAN-BZEBAMBREARRDE = +
Rz BEIEAG 2 B R0 8EHEITF RS K
DREIARKMBIEDHERNBREXNPIRABERAC LR
o kB2  FEM AR BN B0 4R E RN
M A HER ZARRAIREERAARNERAE
WA MK B M ORGE — W B+ A D
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FOR I, WREFNIRTER (DA RGSZR i,

EYA)RRE(BIBRE LM, B K4 BB,

HHELFLLDZHEE WEBhAREZEXRILN
2R 2 E AT UL R A B B IS IR # 5 (Mayari Dis-
trict), % ¥ & 3% B K (b AR JH 0 B R A 2 BLaR PG W h 18
4R 1600-2000 Rz A MW 8 2 20 B w8 it
BEANRENERAKEZ L BRAECHATAKRE ®
RSP B R 2 B0 KL DR IR B 5 2 N 52K 6l 4 JH i B2
A M BRI WO W R AL S IR R 2 de g AL SR AR 8
HAZEHZILAL U LAY, (FLAaEE w2zl
A i) RN KRG, 3P IR A SEHCE 2B WP L I R St
MEZWEHBRAERETZWMWRU LBEEFHERETES
Ik 2 UR B B b a2 OHR B N RO BRER BB BRG] AR
iR SRRl RS eRBEEBE AN
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BEAXTEHILMNBEHZ 8B

BE B B R 1R 0 K B S B R T R
BEZAMRERZ, (LRFEMEFE KR FRRZH
B RG24 R 2 5 2%),

# 0 810, A0 Fe
c—1 2.58 15.71 46.37
1-2 2.38 20.81 45.34
2—3 1.60 17.43 47.81
3—4 1.42 14.23 48.09
4—b 1.56 8.47 49.46
&—6 2.90 10.24 50.56
6—7 2.20 8.29 51,00
7—8 2.68 4,92 50.28
8—9 3.50 7.25 50.13
9—10 2.44 6.31 50.63

10—11 3.42 6.31 49,94
11—-12 2.72 7.05 49.46
12--13 2.56 6.97 49.08
13—14 2.52 6.23 46,46
14—15 2.76 6.53 50.22
15—16 2.78 6.43 48.98
16—17 2.98 6.43 48.54
17--18 3.20 5.53 49.32
18—19 3.66 6.561 48.42
19—20 6.54 8.41 44,32
20—21 7.44 5.13 46.58
21—22 8.46 4.91 40.47
22-—23 11.04 8.30 43.49
2324 15.86 4.70 44 62
24—25 17.40 4.00 40.00
25—26 22.54 4.67 353.12
26—27 28.90 4.18 23.00
27—28 35.64 2.33 12.78
28—29 39.80 1.59 7.10




338 BOOK 4 ®H =

(IV) o 2 B KA BRI 0 4 1672 8 0K
FE A B A b 6 b 2600 SR o 45 A% KT 45 B MR SR
Yo B0 5 ¥ P 2 TR A B I ST RCAE ok 9% o LB I
X 52 Fie W0 A SB3R U 0 BAE Y OL35 B 95 JB 6 M, 3 8 W,
B M 4% 40 % 2 b TR B K,

R IR 4 ok Tt O SR WRDY B U, 4 B 45 B0 3¢ 3
56 2 B8 KA 4= bk b R PE f 60 BRAS 6% B, A B L 4 6,5 AL
46 7 S5 7 T ARAR SBEGA 45 2 UK IR 0 U IR 4B K,

RHARBECHERBEAMIREAEIRZREK
B 3B R 28 K a0 s BB A 86 18 §F 3§ IK,

HAMDEBEXRABEERWZER IR AERAKG B Z
EAEBEXRAE M pERIRZALE LB R & XX FH WM
EHG A MHS LA HERERXEHEE K




%N E bR
(M Bt X & 4 )

— R EAZTBERELAEZEZABNE 2R E
46 45 - 106 25 AR % BRI R 4,70 0,0 T K 5 h S %
WP AR 2 I AE AT 2R E 2,
BRTHETNFZHE R AERE FTRBHIETIND
o, 48 o 0,8 B IR 30 A b b TR A 255 S B AR 19 0K A T 7R
AT 2 IR S TR R Lk e B A 2 B
2 E T o
7K 2 159 Tk A 4 B % 47 R B B e T Ss o A R —
B 0% 0K, B 2 b W B DR8I BB RE K (Placer),
TR B B AT R R LI o 2 B 00 S v O 2 B
B 36,3 AT B N T B 2 B 00 A b R 2 W IR
255 B JK 45 52 2 45 B TS IR I, (Shallow Placer) 3 /5 Bk Ik 47 55
1% % B (Lava Stream) JF 5 7, R 4 5 Hs 70 05 1% 2 15 B BR IR
S 3t i 30 A o2 T 35 K, 0 45 UK K 45 BB 2 48 TR TR K (Decp
Placer) 32 A5 Bk B 76 7 B A8 % 5 1 AR B L 600 O 45 18 BY WK
W 2 — B4 B8 22 5 1% OB B K (Beach Placer),
339
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BWOHmKAMBEMEBRZEBENZBRENN
GREXTLEMRMBRBEREZEAT AR ARBRAT
MEARKREBEU GG RZEBE RO REMNTHUHRERA
Al v 7% B 3 HE O

WK iEwmE 2R eEAETNeBZ2ANE S A,
HEBREBEASZRAER RN AERPUERSGR 2
o B R R R dr (Terrace) JRY HIKB R EHNWEH
BERMA L PR BRZERDD TR A K
¥t (Bed Rock) Z 8 3, sb B (A E B B s, CF—F M + U B)
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WMAEBDEBZAMBASERZHERALEEBANRLT
e I T 2 BRRR AR R BEOE 0 L S O A SR K S
BZAAEMTGAEFHBIEEFRIKZ TS LE B Q2K
HERMITTEHERREGI— 8 1+ —BD,

B —w i + — H

Rged & 216 U 7 AR R R, X S ad
&5 3B () A B2 &% SURZ BN,

(1) &2 HREE E—UBBEKLUEZHE
RIS REZE

AWHEERBRGEBERMAAAEMNERRES LT
MEUARMAGIRZEEHELAERZAEMEE
B AEAEFEAEATESANRALRZ BILEE S|
Wt S B\ T 2 68 R Ry J At Bt 6 AT JH T B E S v AR Il
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FE L4 RE A B TE B BEBE K 45 55 X1k 1 VR BR BLE I s
B EENR R B KRR SR S (Guinna) B 7,55 5% BF 55 K,
FDJESE i ¥ 2 WAL S0 208 K2 BER W& B
ZH R mt R LB &SR ESANAEANNTE
ZA R A SR EZ A BIREE B,

BB HRBERARNATERTBI A 20
FREHPPRIEK LG ZIES0R AR LS i
AT SR AWM EROREmELDNE A2y
% (Klondike) %§ 4 30,F7 3 & 40 2 B 4} (Nome) #1485,
H At 5 31 36 3 OF Z2 10 4 P88 1% B3 2 PME oL B B R
Z 3 A A R A,

(A) BEWIE MWAEFERTRZNHIETHR R KE L
WMAEXXFERBRZPHEHRAGREBEL M RALSE R D
BRILSW & SR B A 2 T 8,80 45 He ot L K 8 2 EF R,
N Z BRI NARE A4S B Z W AR
— B, 00 7 AR b B R VA dE ST O ) T A AR R i 4 il 2
HEHERAR L ZHART W —HHME I MERRBEE
ZHKL(EHE —FE TR AERBRZELEN R Z)
R P RAMBERM 22BN RERE U RETED
2P AU IHERELERZLDBERALTUEED
G L% 2 47 A AK 18 A,
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ST L UMM KM Z R & 2R R
CHZART B RERAE S T RE=+RZB RE
BBPRHEZTHMAN - ZRZEGPRBLES N4 I
LEBRABEFHZE BSOS RE LN DZ LI LS
RS HEEREN 2RI BEDPEPEAINECE
i 36 AN R 3 &SR 00 4% BRI 0k ok W T W R LR B A R B,
PR ARz BB S 2B REMSH&EERG B0
HERZEHRAE M

—BEBESe R BRALMRERE LW EN S
HARBERESLEHAEE R ZEREREE S ZHEHAN
MAPREAEAB 2 LW ERORERZ EHES RS H
ZEERAEA RN 448 B A 20 T ERNS R
£ W2 B & b B OR o T,

T T EP AR
o i 3o i 4 e O 43.09—86.18
R 0.17 35 3y
15 3 i 8  (1861) 0.57—26.00
3k 1 34,4k B N1](1900) 0.56-—20.87 (28 ¥4 6.86)
AR 0.26~— 1.18 (25 34 0.88)

BazAUHEBES SR MIMBEABS NMBE
M B S S Z BLh WM & Bt &R
HBXKESBTARANBESFARZEZED R 2H
Wi A IR KA B 2 BB R AR 2 4 R A A
APk ZHINBEEDRGRB LB ELEA R
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Bpdr WAL IR A SRR G b & AT HLUEK B PR ER 5L
BEASODHMMAS BRI SHRA T W ERLITMA
A3, 85k K BR &5,

T G 58 W AR WEBE N AR A 48 W OB B 22 A R R R R
kKM BFROAKZEUENLREREE2MABAD BZ
R HSCHEBE R —RHRL & e F -
AR E A RBR B ZW & 6 fu K%

(FE #h) & B (T2 +h)
BMWEL P 28

Jm A RE Je 35 M $90
B 910—990
ERGEEIRIED) 796.9
LEEKXKBEEY L 838
a1 (A #F 3) 843--834.8
It 15 S8LAR % 848

EBEENAREARZ &4 B & M(Nugget) 25 3 W
A 0y 52 [ B A 0 YN A 2 0 W o IR 3 22 B 88 8L (Dunolly)
W AR 1858 B R — AW 45 Welcome Stranger, 7 3f 1565
.7 4 75 ) B T B B 4% # J7 (Ballarat) 95 % B — K & WA
Welcome Nugget # I 16255.3 1842 4¢ 7E fo 1 il o2 S 86 0
¥i (Miask) B} 3E 9 BRE=STAR2E IR A JE
B 1854 4= %% B 49 7 160 85 56 2 & .
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B o B ok 4 322 8% R S0 6% 4 33k JE B R SRR
2l &2k 2 B AR T B B Wk R R BT & 2
BT RRBRMEZTELEED & RS kR X LA
% AL 642 15 b R b B 69 Uk I BT 2% R B T L R4S
Al L

(1) &4 HHIFAHNEE BT XS WK

(2) BEYEIC G EETE LB &2 0T
A AL A i R R 52 AR T LR T ki,

(3) MAMBMBTEM AR WS G LB LR FiIRA K
W B Hh M 4 4 4 AL

() BB FRARNTFABLZBRE
W KRR Y B (Tundm) 2 4% 85

AR 53 & A By IR 30 3% 453 30k 22 1 VB T B 2 I B,
LR RENAENABNBLER TSRk K BT
AN HAE S & SRR B IR R A Z & W R
JE a2 5 AP 3 ekl ( Monumental Mine in the Sierra
Buttes) % EH+2AF Z I &MY H LW & & 2 5K
EABOLRASHITRBMEBLETE I SE T ERREN
fl & B DR R K8 T 05 4 2 B BRARSE UK 22 0 O Ok A 4R N
X B BT % 4 oh T A IR B R ER R A,

Bk B Y W du oz BB BE N UK M J5.0b T8 09 R W & O K K
BUBENNAB WA+ M. L AFGRAK =W
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FbE e MEERHBTZBHLREE St AR 2
AE2EAETHRAPHIERTZASH2A840 6,5 8%
EAPREFRARILBE R NI

# - ®x +

i
.

b &
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BEREFIRREGEEST).CBERY G Q.

EXHABERF LA 2B XM ENEXBN
& i (Yukon) 22 — ¢ o 0 T % v Bt m &% ko ol B EHE W
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MR EAEBBR ML RXEATAEALESHABLART L |
REMESARRAEG L B RE &S @ B34 = 1000w 8
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# — "7 A T W™ B

SRDEZANRSBAER ABRROH . BH,
OBER LS R DEaREUa M. ERRER G RKM
WA FRagezdii.
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HABAAZ D SR KRS ERY ARSI HAAER
ZRBZARBE D KL SN HEH I AR =4 = 4,
ErRZBp & HAZENZ R 2R Ml BNREO S
BXHEBAREBENZBBERYN S U2 TF iy
SHEZRBE BN ESNEETRE SR A IE
AL SRR LS B2 FRAHMSESAFED
GAUEE ZHEB LB INLERT WS BT BH %

(B) BRI ¥ 8BS R 2 B BBk IR 3640 3t it
2 T A 2 B A B &L B R B X R
DB S S Ve BT TR M0 R 2 UL S B BBE S Bl
PR D B KO K OK % 2B M B R K % B AR R BR B K
S 25 ZE Y 85 AR JB S5 3t DA WT 52 H SR el R O O 22 4R 9K Tt
B2 BT IR S 7, HL OB B A 2 5% 0K A8 B B T DUAR R
85 B 5 22 B DA — RO T 7 B I 2 K IR o

D e e d e ik Tl S P

ARBHALZ =W R,

87— 45 35 RE 7 3% .5l 3 05 (Black Hill, Dakota) Hf
BRI A AN SKRFSSBHE MK
2. B B E R REN LB TMARRR AN DA
(Potsdam Sandstone) R A BERZ FTHAE—F 2 &
HAAHEBNEZREUBZD SN S Z 20
TR ARHE ZEERE S D R
R KRR EZE R R EIRAERL
NMRZESRKLAELBEABAR LEBAFREZ
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HE 28 D) 4 Z AP B R h A & i I B O R
ZEDHEAEBSREBE-HALTREB

# —-—H"H A T 2 8

RHBUZTEWE, AR ERAZERAE. (HHENS)
BELSANR.CBLAeuuR DRRMISYIRES
RN (&S, FERES,

B EARRRARBEZE X BN B S Nos Scotia)
B i 0E B )X 8 E 2 Bl & K IR R(Gondowana System)
h,GE B R R M 2 3 i & # BT (New South Wales) 7 32 8 B
fizapwY EANES N

BBz eA e REFZ AR
A g REMZTRL & H

¥ BlL00 F A B M 2 B %5 11 (Table Mountain) 32 77,8 5
EH 2RISR RN R KD 28 B WK
LMY LR T2 SNk REH Z AR E RS
BKEERXRuUS —HATRBHT

1“5"-"\;?'1! 3

1 MO
L) gt A L

FERBIHER 8 BALUER. b BN,
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Victoria)sh % t MWk BB — WA - RA RS EEH S X% —
WESSHRZEBEAZRANEE N

AHE RS ZEORRSEE ABSSUER,
B 3t OB, DBRFE L,

D) Sz BRIEE MERAEEDBERREL
B o 88 5 2 Al St sz B2 U 4 .35 1R 2 0 A B 2B MO
BB E QST RES S LM S il
FsRELs A EEHET IR IEE G
MGG AR ENETH IR ZEBUNA
OB K& H A4 2 4 6R ¥ BB U e 9.8z B B
/b ME B2 8 B 2 W 1) B AR (Siebenbiirgen) i J5, 3 H 4,

ﬁﬁﬁﬂﬁii%ﬁﬂﬁ%%ﬁﬂ%@ﬁﬁ(%w
blagedatsk) J& st 18 ¥ & F9 # ¥ (Nischne Taglisk) B # 85: B Wi
¥i (Bisoersk) 2§ M, A f ZEH AL # (Tura) Z2 — X W E T
(Iss):Z #E 3R.1001 4% 32 B %1 48 1328 2 J7. 1912 4 25 38 3¢ 8490 2
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5% FB A e 3 M 3t 0,) 2 K E L0 ALT A T T LA R M MR
B 2 B0 7E A WO U TR R 2 A 2~ R K R T A
i 2 2 ALAR A U7 68 O 0Lk S 5 — 2 3 B 0 4% it b,

1 B 5 B Wl 2 802 0 0 EGOK RS o BRS04 R 4
2 ¥ R R M R3E R 7R S R BRL BER R AR 2 KR
B B BB HE O 2 9T 55K IR K K AR O 2 B B B IR
St vt T R TS BB AL I ¥ 7,55 SR M 8 R 5 ok A 4K,
Mo % 5 9 B RAE TF M B 07,80 SR K O 4R N 2 BB B A
7 KBS SRR 4 IR, SUSE R UE B B b S 52 68k, B 4 0 2k,
BT B R P 25 R B B SRR 2 b B o T 2 IR 2L B R B
B33 22 B R, B 5h 75 B AT B A R B 2 S (Dlatinum
Nugget) @ 5 £ T - 20 7 2 U Y0 3 77 3L HL.0G 3 O 25 0k 5
R 1822 46,08 A i 90 2 o B R BB 2 B B R E — K 4
5 29 B G 2 v 30 A, 5 B ol 2 48 % (Mammoth)
AR EANES L — REBGEP RN A=
AR 2 80, (B4 2 =) X 57 1 B2 814 4 B R R B 436

G IR I KRR,
F (P)eeeerrennens 76.4% 4 (Au)ereeerensens 0.4%
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DB A2 BRI MR8 EREHMRIK
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5% K AR 2 R I S Tk 2 AR T T 2K R BB O BUAE R — A T B
s B B A LB R K AR 2 4 R AE U HE Y o 35 o, B M WOR
e, (KIT) A By R AR 2 i AR T T e i, B Bk 2
B 05 B O SR BRI 4 1l B b2 8B 2R T A b R AL o
W8 5 2 = TR B 4 b,

55 7 B B UE K b VR T B A 25 AR I B O 1 B O Y R
RO EE 2 BRIBA H SRR 2 BRI RS
R EEBEE S ERE T (AN EERE DS
B B, R Sk T I 22 45 Bk 0K 39 0k 8 2 R JUER B (k38
585 6 G5 AR ) o B R 4% R U 4 4 LK 8 B B
AT B SU 0 T 2 48 O AL 8 K 4B, (88 K) Bh AL 19 A B B R,
Sk 38 B JB 75, 49,45 BF A BR. 4B BLE SURLE AL ALK
ST B R A % 0k o2 A5 A XM G KRR R LA Wk 4

R A2 85 S IS P B R IUE BB dn 95 B
(Bangka) B FIMEs (Billiton) 3% 25 &5 B 5% G0t &5 4 O 22 35
E S LEE TR LA ES LD =55
AR R ERENE SR A LN BRI E
R B 2 Ak B R PE AR B R B TR B R
B 98 T 2 e B AT R TE N B b 2 8B B R TR A6 128 o
A1 498 20K B DK K0 4 R 2k WK B U BB B B K A L
B R TSN TR MR A S RN
B 3 7 Y 2 4B BRA B8 4 i B R R K FR BLED th b o 2K R4k
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B DK sz 7 SR B R TR0 1K T Ak 0 o2 T UK O ALBH A BE XA
7 TR TR K T S 2 R R R DK X 4 6 8 R T 3R 96
BRAMEHZRRAThEAREFDR 2B BEM
EWABES RS HARRZFENE Y 2 RE
“E AR Z BRI A 8 RO OIS R 2
B R 20—A4%, 615 5 4 bl B 2 T B R 7By
& 0.1—0.15% 2 8 A48 B 2 #1185 B (Perak) 38 5,8 ¥
=372

(V) BBk 2 MR REFEWHE LRI
T T 3% L 2 o B R % 58 BE BR UK 2 T BR RAE KR IR
ERABNEEREREAESERN 2B EBEAH
FRAR A EAEE ME RIS AR e
B 12 A T b 2 A6 AR TR A2 B R Uk U S A R b
FE 4 4% 4T 34 5% 2 70 2K MR.E S5 BR IR 3 KA 2 TR MU Ik S M
JB,3% 40 o A% Bl B R A R T B R U,

(V) B3 B Bk R SR ER TR W AR R K BOE AR
B R 400k S5 K R 5 58 K AL AR JH T B BLTE 5F ¥ K o 1
2 3 U A LB IR & 2 B B TR 2 0 3 TR UK.

H s % 2B A8 — 10 4 Gk S ORIL 35 45 6 A b ¥ 3K
2 WK O B0 B VL SR O M SEE U B 7 T R T o
38 52 50 B2 T 2 i1 47 6 R I 1 8 B A 1 BE S b Uk 2
21 5 % At e B T 2k b 55 UK 36 RS 0 %k 3t
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0% A A U4 — B 2 B K (b By B RR K

Bk R U R Ay R K UL AR 2 SRR BE R B I
2 M0 M- W (St. Lawrence) 2 F 3 b o — A& Sk ok
By TE 2 W0 BE B g i, th 9B RE MU B AR A b T 4R R R
MESBRABTOZU LRSS EBRZE OB A B5.37% 2 &
% 169 72 Ti0,,

ERMABREMNMBREFELCHU BRI Z LRSS O
WA A B W TN BB A Bk Bk
2 BB,

KAHERSBRERRATNEZHOERPREL P2
BAFEAANBERAEZRBE P TN IMH M
¥E 2 B BR UK A% R K R oY A,

MY BHREKPRFTESPEMR AR ZED N
WKREBHEIEMANEAIE AR FABERNZH 4,

(VD)DBEAZHEEREK 15 )8 A (Monazite) & £ f§ 7t
B HEBAERRCZRPLIA HLIBIIRNEBA
EWMBES2HEBHNET RS AL ENPEHEILE
(ThO,) HE 65 U LHXBREAMMRAB RN —~FH,
B BEAKAMESICES ERB Y GIER S S
KEETRNZERELRABRPREEHEZREKNB DR
BEULT) th e S5 A 2 RARME R Im 0 38 50 R 2 &5 B e,

BAEAZEAD T AL OELERZ W40 B8 BH
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(N. and S. Carolinn) % 3% 3¢ #f M (Tdaho) 3 2,45 4R 5 % Hr i
38 5 % R P Db B LG 0645 3 509 B T B BR B 485 L5 8
B,k B4 0635 49 B S5 396 2% B 49 B4 4L B% (Xenotime), I 6 7
(Ferugusonite), 8 §% §& 7i (Gadolinito), i} §5 1 5% (Samarskite)2,

%A 28 6,4 3RS A K0S B AU UL L
S84 AT B R B B TR RE N A 00 R 2 A (0% A W2 6B 0k,
Ji T fifi 35 4+ % 8 ) (Poeket Spectroscope), LA % 3t th 8% B FF K
ez kBEGEEEE IR KR NEEERA,

(VIDYUR ¥z R Bk 47T A 2 906 F M B i vk
K RS & B E 2 R R TH T WL BT IR U
P00 2L, 00 O, 16 06 T 0 R LB R IR U O K O
FAT E S 2 B0 E RS I B 2 N 4N e 35 R AL T R
70 M & 3 5K T AR RLAT 8 ORISR K,

G Rl 7 DB PR 2 R AR BB W B (OMinas Aires) 2 B 1§
£7 (Bagagem) 3 07 55 % B 9, R B W 52 kT e kK
.8 IF % W IE ok i (Goleonda)Z ¥ B M 2 % Kk i B H(Hab
darabad)fs 2 & 62 th 75 B & RI Fodk S B 2 Xk f(Darling)
Yz B e R Macquuei) /M BHARH R Z s WK
FI(Caplas)iit 3,2 M Ri 8% 2 % B 4 % W(Martapra) #y B B &
TR LN

(VIID)F 4 % - & (Underclay)  HR&G WA BFR LA
RBTHZELRRA LRGP HAAMEREAR
o IR BB K LR Z RS LR LA
AERER LY ER IR LR EXRAE 2B H
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Y R E e L ER Y N - P e s
B % 25 B T 0 Sk BB BT B Z B84 B AR T (B BE K ) 2 &
el S 4 BT S AN TR 2 T A ke 8 SRR K B LR
AE 3 B 4 Garnistor 2 BF K KK 045 5 £ B B 8,4 4 10%
2 B A U AR 2 F TR 8 5 o 0k 2

H A 2 Jo 0 55 2 40 i o8 ok U0 & b 9 0 4% R 36 2 0,
IR A — KB T A% B o0 R 59 R K B T B 9 B B 2 AL
50 A IR % e ol A A R G N A BB R I B

DAL N — I ABYH K. BTG
(1 E PR, C Tk Bk DEE BB H(HRZRD
K1 §4-)o EBHLENE, FRIEH .
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Ty 8 K 5 U RR K 2E R B0 T e 2 B 7 4B N AR
I (5% 3 77 t9 82 BT 4 J1). (Dynamo-motamorphism or regional
metamorphism) 3¢ B ¥4 °F 58 7 B B 4 0 % e T A% & 41 1,00
B% 2 Sp TR B IR B B O M AR T G b AR A O RE B K —
BERES BT A R0 2 @58 ok 2 W08 B kR
AT 00 B K 2 S5 UF W 52 0 5K R TR DL R 4 BT 2k 0K 2 B
K oA T3 R K A U R T R K B R
5 S 1 I Y HE R o B K,

(1) JRHK A 8T S0 0% B0 0K

(A) BRJE 2 M B IC 4 Jo 3K 4 08 0 8 B 7R 46 X
4% Kieslager fF % 3L 4% Pyritic Bedded Deposit g% Pyritic Bedded
Vein, B #8 Al I 60 58 S0 0R 1K, 2 45 B 2 0RGE 2 0 B
H A 30 T 58 104 A B2 ok B OK b,

BB R IR A Y B SE AT 2 K R ok R B R kK
MHBKREFBR 2B B PR EAREE MR,
BEBRRRRAAMARBIRKASRZHBRBRZG
EOCA LR A B P 2 W A I RO BE BUER, £ BRI
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§F 7%, K 36 At 6% 46 4 96 A% 5 R IR BLHE AT 0 B2 B 3k
Ve A T LN A AT R A ROt R B AR 4 K BRI
% (Ducktown) BRI K B A2 A SIS A U EB b o
AT A 2 2 5 TR S A DB B LR K
B B 0 A1 B 2 B SR R 2 M O S A 1 45 30 4 B R
AE AR k2 FOER R A S A M KLIL R R 2 59 2 0 W
$ 18 R A9 412 1 2 TR B UE AN UR AR T BT RO AR X &%
B 2 B ol O R IR O 1% R S BRSO R A A B S
10 BE 2 A5 8 40 A WAL B Oh 2 4%, 08 400 SRR 20 R
7 5% B ¥ S 0% N R ¥ BR BE 2 00 B o,

35 B AT I 3 LA R B SRR 2 M AR 2K A R B 1R R
8 1 52 2% Bk %) %5 (Bavaria)2 §8 H 1% £ (Silberborg) B% 7K £
BRI 2 AR RESHFE ST L RAHRKLES
805 1 F B H A B TR K 2 — R L R D 2 R
& EAY B 2-6% 2 & § 3,4 15 & 6 £ 50
T AT KN 2% 5 T 55 2 B 06 A ME Do i B R B
% 2 FRH T R 1R 2,

A b 3, B R O B A AR 2 M TR — R RS M 2
7 T 5 B DRE T 4 ik B 46 3 4R 06 45 ABA B0 4R A AR K L ok
B b S A 4 2 5K A0 F.

1. Rio Tinto Mine Huelva Province, Spain

2. Falum, Sweden
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. Chessy et Sain-Bel, near Lyon, I'rance
. Sulitjelma Norway

. Roros, Norway

3
4
b
6. Schmollnitz, Tlungary
7. Ducktown, Tennessee, U. S. A,
8. Silberberg Bodemmais, Germany
9. Rammelsberg, Germany

10. Klingenthal, Germany

AR ARBHANLEAHRERZERB LS H
B 0, B b R 1 IR, 00 60 B 3E AR B SEBL AR A SR s ER T HR L 2,

(B) BEWR Z B4 R 3L ERMEEBRIKZ R
LSRR ERBTRAENZED B RYE 2]
BEASZRSTHAERNGHKRIGABNAENNN
AR BREMER N ANAUNRKRAR T 5 AHIC
BE 25 2 B8BTS —fc H 20 B AR OR 9 — SRR 4R B B RU R RN
BAHLRBELEAER LUZTHINBRZRIITBN
B R 2 B Y Ao AR B AR R 2 UGB B
W 4R B K FE R R 2 R 2 83 B A8 b AL T %(Rio Tinto)
W S 22 B G0 ML 2k R 2 B R AR s Rt s o a8 B,
NAZHPMESEREKMWAEEREGAEARBAH B (T
Vo) vas BISE YE 5 TR OE U EE R R UK Z A Y R
WL 2 4 BOBR U BE R A kR A b B RIE R R
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B ZE TP HA R ZER (Falum) 8% K (U A #2855
MaEHBPERRATERITSR), AERZH BB K
B H A2 B AR A IR K & & BER IR Y A A R
ZEMNAR 2N A PR EER M AU KR,
T U A O 2 BT OR R DL ER TR O S B B R
TP IR R (T RSN R) MBE.H LB #E 4
JZBE M NEERR ABHANRSBHBAETRES
SR

(C) BEM 2B P K ItAd: W B # ok 18 Bk K 2 5 3L
L Bz B % H WA RLA A PR K B R TR R
RzuBpAANUSE REGHERMFTG MKz Ll
FhoK W TR BN A D 2 25 T A ROk 3L AR IR i it ZE R
FE AL UL B it s st 2 e 4 LA AR Bk
HEHABB®UA D % — 7 %Ot o B
B o 92 Z B K A H 38
RO w45 ¥
MO=ZF%FIm e
B R A
Um LB BREZ — R
iy 4 |,

5 — B ek A

BBEERKSEE  AB®K,
MWz 8 R REE K, BREWH M. CHEHY.
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LN A R e U R R R U R A (o
BAK I M MR EH AL RS AR
HEBEHN AR R AT AN AE LRSS
i BN W W W L (Weinschenk) 2 BY &,k )b 55 ¥ 7 — 1 ik
ARFRILu e AN EEANNRES B b 4R LS ®
AR RIR S M R Z R RZ R T
Vet —WLBB ALY R Z ek it B Bk 7 IE K Ak,
A IR 8 MR K IE R BRI o AR Tk, 8 12 i 2 471
el 2 e (- faﬁiﬁ,ﬂﬁiﬁz’u)\*ﬁé}mlﬁﬁ.‘f)ﬁffn?&m
RS ZETER B EARE R, a2 R 235
@ B, RNIROLIE A L4z oM EN Ll 8B a,
MBS AN AETRATILEALER S R TR E
BrARAMEARSYREOETUNGH 6 HEZSEET
Mh A ¥ 2l HDEARED &4 R btk i KM
e B O MI B OB B b Ui 2 b B E A AGER B B Gimbel
miﬁxﬁbnﬁkWRumMZ%wmﬁ+hﬂmm
w5 % K RmmmwwA&$Mhﬂ%ﬁ&ﬁiim%m
#ﬁ%ﬂﬁ&xw HE AN R R
1€ B %L 6 At RE b BEW K N BK 2 O &M N Tt 4% R e e %% - %
WH&&&&W&Z&M&@@A&ﬁ&&%H&m&
SRR BB ENZERLUE SRR
Bk Z 810 2 ST IE N d,

55 95 B 3 v 3 (Ducktown) B K,

Bh 8% BE £ W RR BT B BY P 2wl HR vpote M U5 SRR 2 1
RHEE S0 SEe.0 o & & W 2 6 K ¥aor KIEMIRKRSR
HUWHEBHZEEGTILE A E FRAH® A O &t
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Fi4&% (Calaverite)
£1F5 2T (Sylvanite)

41Ji$% 0% (Krennerite)

FFarindi (Petzite)
&R (Nagyagite)

Bk (Native Platinum)

sk (Sperrylite)

F#&R (Native Mercury)

Ezg: (Cinnabar)

EREEE (He-bearing Tetrahedrite)

88 (Ag-bearing Galena)

£ 5P stok (Ag-bearing Zincblende)
&N %G (Ag-bearing Pyrite)

& RFM® (Ag-bearing Chalcocite)

& S 3 #aX (Ag-bearing Chalcopyrite)
H 2R 4R (Native Silver)

FEERUY (Argentite)

£5400% (Antimonial Silver)
s gRak (Arsenargentite)

PEE@ (Polybasite)
padRek (Stephanite)

&SR (Ag-bearing Tetrahedrite)
L Erma% (Pyrargyrite)

£ PiEEY (Au-bearing Pyrite)

VURS (Au-bearing Chalcopyrite)
ZrekEd AN (Au-bearing Asenopyrite)
SR ® (Au-bearing Stibnite)

#X4r (Native Gold)

Z oA

LA

FeS 4 Au

CuFe¥s -£ Au
FedsS 4 An

ShaS3 -1 An

Au

(Au, Ag) Te,

(Au, Ag) Te,

(Au, Az) Tes

(dn, Ag); Te
PbgAuy (Te, &b, §),

Mz B R
Pt
PtAss

*k Z B 4
He

o

M Z B D

PS4 A
ZnsS _—_’: A
FeSs 4- A
CuS &+ Ag
FeCuSs -+ Ag

Ag (Ss,ttfﬂmia&)
A go

AgsSb (7)

o5 0 0%

4(Cus, Ags, Fe, Zn)
S-Sb,9y
AgaShSy

Hg
4Cn28(As, 8b, Hg)kSy

FsHhER

Y
A2
AGE
A

TE
STETER IS

100%,
* 86.2 o

E Oy

i
AL
R
HoE

AIE
72-100%
87.1%,
64.3-94.1%

R
64-729%,
63.4°,
32% (Ag)
339 (Cu)
60.6%,
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=iyl

1k (Proustite) AgaAsSy 65.49),
2389k (Silver Copper Glance) CadgsS 53.19% (Ag)
1.19% (C
‘ﬁiﬁ’,&ﬂi (Horn Silver Ore) AgCl ?5'242 (Ca)
2 {£ 388 (Silver Bromide) AgBr 57.49,
BM4EH (ilver Todide) Agl 45.9%

Vo & =z B h

75§00k (Galena) IbsS 83.69%,
z_ﬁ‘;ﬁsﬁﬁﬁ (Boulungerite) PhsSby Sy 53.49,
B (Bournonite) (I'b, Cugy)s SbaSy 4‘3.6%
2% (Jamesonite) PbeShsy 50.8%,
12150 (Cerussite}' PbCOy 93.5% (PbO)
FRRELE (Lead Vitriol) PbeO, 63.53%
Ao (Phosgenite) PbCly- PHCOy 74.2 m
$% 4408 (Pyromorphite) PUsCI(POy)s 73.079;
Fesok (Mimetite PbsCl(AsOy)y 69.6
VI. $F = Bk 4@
4% (Zincblende) VATH 50679
£+i%9% (Franklinite) (Zn, Mn)Fe;0y 17-254:, (Zn0)
Rtk (Zincite) Zn0 72~809,
To$tak (Willemite) 715504 73% (Zn0)
SLi53 (Calaniine) H,ZnaSiCs 64.2%
2& 5%k (Fmithsonite) ZnCos 53%
VII. M 2 B A
- HFH XK (Cu-bearing Pyrite) Fefy -+ cu et
E 5N (Cu-bearing Pyrrhotite)  TFeS 4= Cu 772"
T3k (Chalcopyrite) CuFeSs 34.5%
iﬁﬁg ((({hztllmeesne) . Culiests 259,
ative Copper Cun A 1009

¥ (Cilalcocibel))pe CusS (ﬂ: fas®) 78?8{?5
h &% (Tetrahedrite) 4C58.8bo%3 (or Ay 30-55%
1 #4408 (Bornite) CugleS, 53, 5%
4L AK (Atacamite) CuClg 3Cu(OH)g 59.439
ﬁ’ﬁ@‘ﬁ (Azurite) 2CuCQO3-Cu{QH)s 83, 2%
i’Lﬁ'E (Malachite) CuCQO;-Cu{OH}) 57.4%

L& (Chrysocolla) HaCufi0,-H30 45. 23"/ {Cu®)

e (Cuprite) Cu,0 £8.89; %o
#4145 (Covelline) CuS 66,49,
i H® (Enargite) CuyAsSy 48.49,
Mgk (Tenorite) Cu0 79.86%
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VIIL. $ Z % A

;g{ﬁﬁ (Mag_ne_titc) . FesOq 72.41%
AdEIR (i) (Hematite, Specularite) FeU; 70%,
FHRA (Limonite) 2 Fey03-3H20 69%,
FEREY (Siderite) FeCOy 4339,
KA (Clay Iron Stone) FCE?:; MBI LR
YR (Black Bands) FeCOs #5422 54500218 i

i o

IX. % % % @
2hiink (Polianite) MnQ 63.199
50k (Psilomelane) 1\1;1()2 + MnO %
. + 1-69% Hg0 49-62°

#3IvE (Pyrolusite) MnOy : 63-199/5{:
st;o;i (Manganite) MnoO3-HgO £9.76% (Mnz0s)
13£8% (Braunite) Mnz0s 69.6% ;
138108 (Hausmanite) MuyOy 72.03%
32246k (Rhodochrosite) MuCO; 47.8%
F#054i (Rhodonite) Mn&iOs 54.16% (MnO)
$£4 (Wad) MnQz + nMnO

+ 10-15% H,0 o

X. &

£ JAES TR (Ni-bearing Pyrrhotite)
£7516% (Garnierite)

$E4a0% (Chleanthite)

FEE 06X (Uersdorilite)

(s 305 (Niccolite)

94 (Nickel Bloom)

iiaog (Millerite)

Tinugs ek (Pentlandite)

%EE540% (Danaite)

YE3hix (Colltite)

7E24e% (Smaltite)

mihink (Linnaeite)

7 By RO R iR AR (Co-bearing Py-
rite & Pyrrhotite)

ihiE (Cobalt Bloom)

§41 (Asbolan)

Z B A

FeS 4 Ni

& MaNi Z &k
)\'i.\Fg

Nidsd

;\i Al

Sia;\SQOB-SI120

Nis

FeNiS

Z BoAh

(Fe, Co) AsS
CoAsS

CoAsg

(Co, Ni)%s
Fefy 4 Co

FeS L Co
C‘.‘a;\ .‘203 . 8}{20
SRR

43k 6% VL&
959, (Ni0)
2519

3.519,

43.09,

37.4% (Ni0)
64.7%,

T

6-259%,
35.49,

R

A
DRTE
37.5%, (Co0)
RIE

[ oo
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XIL $ > W &
$% $25% (Chromite) FeO-CryOsit Mg, A1 %

87 (Cassiterite)
F $89% (Stannite)

420k (Stibnite)
$%850K (Cervantite)
wE LT (Kermesite)
Fié8X (Valentinite)
§44- (Antimony Ocher)

H#$8 (Native Antimony)

XUL 8% % B 7%
En0;
CusFeSnd,

XIV. 8 2 % 7@

Shoty
SbeOy
SbE0
EbyOy
HoSeOs
Sb

XV. % 2 W %

e (Bismuthinite) BiSy

B3 ¥k (Native Bismuth) Bi

AL ee 0K (Bismite) Biy O3

&6 (Bismutite) (BiORCO;-HaO
XVI. & 2 8

w i (M) (Arsenopyrite} FeAsS
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