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A1, Ja AR A IR N T IR A5 A BT

1 DX TR AR

W RAE T AL T A S TR PY 60 km , HIFHZY
80 km', W IXHR G FEBTRYARMER, 420
TRWHZR H— 3 = /NG RIK B IR 7 A
B (B 1 a),

AR DO AR, d AL s
BN AF 6 B BRIl 1 RAR R AR IR R
RS — RS, VAL XIRo aRHaE . I
JZUIRI RO B 3, s 0, R, RIS T5F
SAH B, XHWIRAR . B AL A
FIEA T, BET. R TRIR.

XA L FEFOCHC, R, R
M= (511 b)),

ool eIl JREERT 1500 m) HhE
FHAT A, WEAT A, B BOKEH

(50780 m) VUIBEALZRITA N T 5 BRIGLL T HB
FEEMRSUZIR A=A (22745 m, HTTH %
A5, PHIET R (0~42 m), EHNER
REFOKA (0726 m), FERAR (524 m) JEHHIE
PR GLT | SRR RIUAA N, RP—H
TR BT DU, MR, WU SR,

FRAVURINE R E, AINBE . R AR
AFHRE X CEMESH) ; PGIea X 0L/
LEE IR MCERS 0 R 2 12 R

2 H R

TR MPECA M 3 SR ZRAL R, oA AR
T, WU, SR BIERE R AR R AR
TEXG S 1 B gl fL (H711, H217) K bhiid
(G48) WEIAIF B KA 0 A7 [0 22500 A1 i
B A8 1 a) KFEARHNER R D,

3 WIS

TWRNEAE 3 240, F0.5~6 m, —fif
Fl=2m, Hep I, I Z2ETILEXL G& D),
BRI, BB R K FEA AR, )2 —
EJE 10~30 em, K—f%~ 10~50 m,



P BT I

FA kA B2 =

2007 4

TEAE IAH:

P 1 L7 o5 R o ] e —

60 m

1T Ptw

(b

E1 EEFTAMERE () RMEFHRKE b) dEARIHEUS 101 B#R , 1955 i)
K RE ¥R € ERF; Pow PIERER AL PohBIE MK AL Pod I s RIS LT (1 B

Plo¢® *—thonl fRERIG AL P 13 (23 Bty gu MR ]

TR RE; 2 W72 3 LB A, AINB ;4 B RS s 5 il

K5 6B B B RS S O8I, O KW, O FRF, O BEMF, © Wk, © b+, O MKH., ©
bl , @ EHh, © MEIRT, O Mok

x1 EREFHIRKE, AT XRET ZRTEXSL

S 0 R N R K omoF K s T KK
o W R R R B 2 2 B
RO J&£10 m L L) e o et e e s e s
ANTEZEJR10m BLE) - o ke 08 2 5 T T

SR R AR BEEEARIE R 0.5 m) T BEBRZEJE 1 m)

b3 B IR 2 4 5 R I

I )22z )% 8~12 m)

LR O Y- B U AU

R RO TUE BT B A U

w2 e )

KD B FAE JE2~6 m)

SR ERAR 0% 13 m)

— w2 Z0m (5 3~6 L 7 g T
I —0w 2z d 6 m) B o 15

LT AR R T U B AR £ Sk

SRR A I A B

81 R

PR EBRKEE D E JF0.57~2 m)

PUZAR BBRZEHT Z JR 0.5~1 m)

Ty ZEZT

I 210535 AR BT DA OB B 174 m)

BOOR-ZETUE R 27 m)

4 WAL AR KW

WA BRIV -4G0 41 . Mn/Fe {HM 172, B
Sk, R, 905k 2k ny i B
JEokk, A s o WLER 2, BRTRERA A Th
Co 0.01% ~~0.02% .

WA A 3 PR RIZERY (£ 3). 1) VIR (&
) PIZKER MR 415 2) 2RI I8k

B AR, RERRE-EALE . R AZEM 0
115 3) FEEAM IR B 470K R R4
B KEH A,

KT A0 TARET X, SRR, 40
R, BORRIERR, 7 RS (0.001 mm),
ki (0.5 mm), M (5720 mm) UK,
FRREEAIR (KGA 5 mm) 72, ARFEBCIR, K
LIS SRV TR SRAMER /IR 7 R I I P



WM BT AR G AT

et [T ELE IRPL 7R 1o
®2 RBETURESENEGETANERS w (B)
T Mn Fe P S MnO: MnO Fe203 FeO H20 CaO MgO CO2 Co
1 31.12 15. 22 0.092 0. 025 23.41 21.05 19. 16 5. 83 4.10 4.18 3. 20 0.014
2 33.31 15.52 0. 076 0.02 20. 85 19. 06 19. 54 — 2.89 7.19 4.62 8.32 0.012
3 30.51 21.13 0. 069 0. 05 19. 26 17.30 26. 60 — 1.43 3.23 3.89 1.29 0.023
4 30. 49 17. 64 0. 058 0. 035 19.55 17.00 22.21 — 1.74 6.32 4.47 2.20 0.017
5 19.01  14.53  0.069 0. 87 22.16 16. 37 2.19 5.13 6.22 19.42  0.027
6 20.02 16. 96 0. 081 0.515 — 23. 34 — 19. 10 2.77 3.04 4.96 15. 04 0. 033
7 16. 35 12.53 0.078 0.99 — 19. 06 — 14. 11 1. 84 8. 54 5.65 26.40  0.023
8 16. 70 14. 81 0.107 0.59 — 19. 47 — 16. 68 1. 50 5.13 5. 08 21.78 0. 027
9 33. 80 17. 64 0. 096 0.02 33.30 7.82 22.57 1.19 1. 46 2.24 5. 04 0.014
10 25.68 27.76 0. 093 0.028 24. 27 6.91 28.32 — 1. 94 7.78 2. 66 4. 20 0.011
11 25.90 21.03 0.083 0.025 26. 14 5.40 26.48 — 5. 72 2.61 3. 86 0.63 0. 032
12 25. 68 25.00 0.093 0.02 26. 38 4.92 31.48 — 4.63 4. 08 5. 26 2.61 0. 027
F5 Si02 Al203 TiO2 Mn+Fe Mn/Fe (CaO+Mg0)/(Si02+ Al203) P/Mn
1 18. 16 1.01 0.013 46. 34 2.04 0.43 0.003
2 13.17 1.01 1.01 48. 83 2.15 0.83 0.002
3 26. 33 2.16 0.125 51. 64 1. 44 0. 25 0. 002
4 27.01 1. 58 0. 068 48.13 1.73 0. 38 0.002
5 23.16 1. 18 0.07 43. 54 1. 31 0. 47 0. 004
6 23.11 — 0. 075 36.98 1.18 0. 35 0. 004
7 16. 80 0. 88 0.48 38. 88 1. 30 0. 80 0. 005
8 19. 46 1. 84 0. 063 41.51 1.13 0.43 0. 006
9 21. 85 2.79 0.098 51. 44 1.92 0.15 0.003
10 22.99 1.77 0.095 53.44 0.93 0.42 0. 004
11 27.16 2.28 0.135 46.93 1.23 0. 22 0.003
12 21. 66 2.27 0. 07 50. 68 1.03 0. 39 0. 004
W 172, FARAT A OKEE 8T, 34, AT -AmT A, 58, FAZMI T A, 9710, RAEKRMHT

W, 1112 RAEPGEAAY . SRS £ SRR 101 BIEEBA . 1955 B A3,

*3 BETUASKEN ARTWAEAS

DU A T 7 P B

L S N o L

B I

T ey mmy A TR i TR i AL AR R R TR
BREEE e MR LR Wk
T kT 0 ;%?f@ggf?ﬂ‘fw BOMLRBER T AR E BB Ak
LT i T A S
o A ML 77 . =
o SETWAL HE AL A RGBSR TR AR
B EM L SRE BRA A HENEA B GRS f e =
B WA B Ak
R A
i e NN

O INEEE 5

DAR B T WSFR BB B AR 2k 1T BN SAR Y 2y 22 8 R BE R AR 0™ (M1 .1964)

SRR A MG T AL X, SEERIR, U
AR, BRIR, R —EN 0.5~2 em, K 20 em,
M 2 A, MRS A SR AR BR
WL TR ERRL K RO RLZE Y, A BRI A 58
. TR X ST A 2 2R

SRR T A A T R AR
B, JEWINA SRS S EC s T IR 2 R
P2 b AR, TR BRI LA L (HR
PR TAME G 2),

KWW ALETICR . 1) AR R

WEH B A5 2) RS- AET 45 3)
WS AT B AR A28 5000 0 S SR A
ARk, LIS MAINBE) 206 R
X AT DL BN [ A8 SR B B A iR o A

I BT A 2 BCE R, PR
FLIZ 2 P B9 40 SR A ASBE 2L, s R TR
AT R SR TERN IR, IREE A HTIESE . R
HhSi02 S 1% ~5% K 10% , JFEERRT R Fe: 05 N
INT 1% Fe 24% ~34%

RERRES AR A AR Bt o 32, L A%
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ST ek R

B I RN R iy e 2007 4F

HOK, EEAYIARES L, BB I SRME
., A R 3, BENTES AL &,
gk 15 1 XK, grd 2Hmist e, ¥,
SRR BORBIE , IR FE A A, B
B, B ARG, BNHER R Z 0 ik, &4
(Fan, et al. , 1993),

TRIRER D 0 2278 O A AR TRAL T ) S A iR
T, gl . AR5, KPR ROY AR
A, EEE S (R 3, A TRIRE Y A 2R
o skt , HEER, SRR SRR A, PR
A 2RI EPRE AR . BRI
DA AR . UL Y R, T RE AT
TESH AR A (Mn/Fe=1.31~1.95),

FAE AR B A BBEER . Sk, I
DVERR, BRI, 5 B 5K N
FHALL . WTREF/KER SR AL, BEER KRR
FHER KB 0 HAS IR . R A
TEI Ik

5 B RIE AT

FUD5 TR RIAT TR0 4 s e R B
I e e e A ) Bty T RO AR ROBR AR
FR I TSI R R B 1 A X IR = oA 7 TR Y
EEYI,

TE BB T VU IR B RO R . S8
FNRIKOT I 273 JRZERR 041, (HAR LK
AW A1 XIS EL T XA AR A AL
(R 1), UEIAZHELL TR 19 AR 0 VA o B30 A B 4
(AIDEZ SN ST R T RS VRN DS E SR 0N
ik SERRIZE R AT, WU ENTE AR

TR EGR . KSR, DU S o
T .

TR IR 2 2 T [R) AR DUAR B B
A A R E YA R E R R, s
R A AR R B A URR B9 41 B85 b P JOREL i R sk
R, BRI I Bl il 2 32 AR T TR 17 B
WM FIRERR - LR (1. LR 2K 7
RPN ER A AL,

6 o HRE

WEARE RS T RIS P, (T
JFIRBEEAZ EIUKEE . A A TRk, &
BORIEAT A 250 &0 R APRE.

DB RIbRE . &8 RIEM T E B4R, 5e-
JENE T RIMERZ B/ N RE TR R &R

A AR, WX EE, E IR K
R ER Ml DX K B K By ai , BRI IE 7
2, i, ST AR O AR, PEIX
e ST UR ISP E

T RAEMARE A EE AR R SRR
A TRERAT B A BRI s R SRS A
TR, FEMINE A, LBy A A m X T
HRENZ R 17,

MDA A B BURPUR SRR, ik
SRR ERIRPERT B BT RES . LGSR X )
REA AR 0 AP e, MR, B ARG SR
RS T B K BHERATB A WA B TR A
PSSGEE SRR

Wwa (CFPERFK) FH

W R IR B 34 W PR

SRR AR AT T 7 B ] i 2R 0 T
AP — RO RADURRBRIR R A IR o fe ' A T 18
R , 4. BTz T B I SRR
Mo, EESEAWIE, KUK, RIES, HEH RS R
F, REROIUAS R, § 48 CaMg-Mn 1Y
JLRAE . MZERT-BM s AR, TEER S
FRARISMERAT N GEH IR R A TS
SCHYBR AL - PR AR -BR IR BRI

1966 4FF . 517 48 b 5 JRs DY O i 4 o BA A7 1R
IR B ERENL, BIBR, KI5 LA

A, FdEE)RIBER . AT EA TR 1R
AFEL, AU 3 A A I RIS E T 0= #5 Sk Y SE
Ko S AtEL, AL RIEA AR . AL, A
N AR, A dE—2L TARME., 1966 4F 10
HIVRETEATAE . 1967 4 10 A4R2C T FRA it A
A AfifE 1515 T 1,

1 DX TR AE

W RO FRIPEAEIE ELpd 7Y 27. 5 km , A
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¥ ATP - S

W BT B AT
» TEAE RBL

B 7 KR 17

JE R WS T AR S, DX PR i) B, Sl R
Rt AR T R, R AT e X . {2
Fo BRI TG IX
(1.

2 AT I 2

0 1000 m
T

C. F7ﬁ 1
a9, AN EL S —
: /- 2]

VS | e CX]:
Z,m

E1 HERREVXERER WA )5
405 BN, 1984 BEA B0
Cip FERGHEMA; Cin FERGFEIRA; Zodn bIE
HGATHALs Zod— LR NGB Zin F RO E AL
Zim— FREBGREL; Zic FRAGHKALL; Psw— FTHIELA;
RG2S (5 TE TR R R I
2y 2 A 3 A

Ptz m

BRI, 5 HLR B T IR G4,
RN

POERE (HERJREE R T 420 m), T &SR
HUARLOHCA R, B, B sRiEaly
RGBT 6 BCass . T ILEE 1L,

MEBGU N 3H . AN TKEUE, M5
BOEREARES s BRI GUNRARIESAD TEBOY
BOETUR IR, EBOIE KO s e
B BokmUR B B G 2 BE e
HRIZ MBS, A s, REOTUEA
WA 5 KT 52 20 0 S8 A0 2 ik 2 e /b Bk o 0
o

FER RN T IERG IR, FENROAS
Z ., PSR, AR RS

2 TR

T RAMTRIRAT B, @ 2 THT
W TETMA, S REE ] &R L
NHEA 3 AR,

D B FREE. BJRE.S m, FHMEKEA
SR A SR AR E E)ZE, JE6 m; B
PLROCE T, KEEKBUUAEMEMA RS, 3
3.5 m,

2) FHE, BJE8 m, 4 RS RJZH
EUH . WERM, BURIRIRERE A AR R
.,

3 A EREYA . BJE 20 m, FEEONEREAS RS
REIT U, BROABOATUE (LR RRATD,

T RZ A RIRA FBINSR KBTS

3 WIRIES

WRIRER A A S Bl AR G4k, LA 42, T,
820 T I+ DA T8 2o EE (A XA
986 ), L EFHETm, M5 2.28 m, 4
AmR T X, T EFYE2. 71 m, H 3~
ANHJEARE, FREZIR, RURIR, R RER
Ko I, N Z2@E5R, BEER/N,

4 BRI A R

WA s SRR m Y A, 02
W, TRk G D), A a] 45 i AR DR
PR A ARAE AR A (B,

WA EERERY ., oA, THRAsaf%
HNIT RN, SUZR R,

N A RBE, AR LRI /N, Bk
Wiz, waiEmg (Fan et al. , 1993), 4
IR WK ILEE R T80, 0 A i B dEsek (<
0.05~0.4 mm &% 0.5~0.7 mm) AL, ¥
ARBASKIN] , A 0RET, Bab ., R 4 foskons
REPH, DB (1~5 pm A1 610
pm) BRFERER O B, T (1989) FEIX
%ﬁfﬁqjjif)rﬁj(i”{‘ﬁf*ﬁﬁ—slg haerocongre-
gus variabilis FVEY MR . IR 5 I8 WL &k
[Be2 gkt I

SURRE 1 Z2 52 KB, LR R IHORRDIRIR R
R R EEHOIRSE G AR 1, A L BUZ T g &
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o =] -I‘;H-_ W E AT AR+ = 2007
E- 1‘;—15 = 3.11:'. . WAWR +H1E L hHZ+ 4
&1 RFETRXI] . 157 EXFESITLE
. N il 53 & it /%
X B 0R4S % » - :
Mn P SiO2 TFe S As CaO MgO Al203 Co Ni
, 1 21.34 0.239  20.97  2.38 1.31  0.013  6.81 3.85 4.02  0.0049  0.004 1
13 4
ujf II 2 18.97  0.247  24.17  2.64 1.84  0.013  7.61 3. 47 5.90  0.0092  0.004 4
1+2 19.79  0.244  23.07  2.55 1.63 0.013  6.93 3. 62 5.71 0.007 5  0.004 3
1 20.91  0.163 20.66  2.53 1.11  0.024  8.07 4.01 3.58 0. 003 0.003 1
13 59
u;:f II 2 19.40  0.173  22.25  2.55 1.74  0.019 7.73 3. 60 5.62  0.0037  0.004 1
142 20.28 0.167 21.32  2.54 1.49  0.021  7.87 3.76 4.79  0.0036  0.0037
£ [X 1 A 19.86  0.235 22.83  2.55 1.53  0.018  7.56 3.72 4.91  0.0049  0.0039
X 1 16.15  0.235  27.61  3.59 2.35 0.032 7.16 2. 54 7.18  0.0034  0.0040
il 5 & /%
X B W2ES 0AA0hY (Ag)/10°% Mn/Fe
* - 7 " Cu Pb 7Zn K20 TiO2 CO2 Cr F H20" e nore
1 0.004  0.00  0.005  0.96 0.13  26.41 0.020 0.083  2.01 0. 026 8. 97
13 2k
ujéjl; 11 2 0.007  0.00  0.007  1.42 0.18 22.83 0.014 0.058  2.05 0.08 7.19
1+2 0.006  0.00  0.006 1.24 0.14  25.52  0.018 0.077  2.04 0.06 7.76
, 1 0.003 0.0095 0.009  0.90 0.15 23.36 0.017 0.090  1.93 0. 086 8. 26
13 4
uré 11 2 0.004 0.0019 0.010 1.32 0.18  22.03 0.014 0.124  2.13 0.130 7.61
1+2  0.0032 0.005 0.0099 1.15 0.17  22.70  0.016 0.107  2.05 0.109 7.98
42X Il FH o 0.0041 0.0087 1.18  0.15 24.58 0.017 0.087  2.04 0. 09 7.79
X 1 0.004 7 0.0024 0.0097 1.65 0.11  24.61 0.016 0.002  2.20 0.22 4. 50

51 P A 3 A )R 405 BA, 1984,

B BN AT IR AR A (B ) MK
DROEWTZE  RBIT X SHREUH IR,

5 B IRIE AT

PR AYAR ORI 2 R R AR, T
B AR R W TR . ORISR
KA AT AR — SR I

KBS (R P I SR B, e - R
BHERE A, HA R e s, o
T LR RE AR T IR B NRAF A 460 2 . K
Bk, EO0.4~1 m, HEEKT 300, fEdsk
THE—i . R P AR e, Bk E A
W ARG, SR AER T . AR
IR YR —

VEEJRC K LU b R R B AAE T S IR,
N RX S RN 2 LEESR, WS
R, WERSEE KT AA . JRILTEREILK,

fife , T ELA] (AL R IA S KA R KRy, a0
MR MR A T —— RV A 1 e &2
TSR, RS ZHEE MR SR aTs
FJEERE 55 0E A OC Ol pE L B 7 7 Ry 405 BAAE
1984), ULHAB A PR EE FrL il K . RS
KN E . A R FIE R E K™
IR, PRI, SREEIREE B B QRSO 4 B
YER 2 CEZ, MR R IR A A0 5T UK
R AT EEAIK . R T XIS R, Ky
W B E AT TR IR, R KSRTA
T FBORF- 17 Th i, S — A KT AUk R
F.

P VR AR AR A U L SRR ] 0, ZETRIVK
BN I IC K ARG iz 3 S BUK b KR T
R AR, BRI AS I 1 = 4 1 SR Ak
BXERS LUk S v TR AR S 2R VKT
BN CERRBESE, 1980), SIS STL
AALABE A E B, DA AR DRGSR v R R,

TEW A MR RETUR T, BERYERE I, & S shssh A& IR R AR . IS

{REEY/QUN:IE S O P 8 i A L A I g E A
A%, KAMBHRNAE , ARZERMIR, 8
AR, TIREE IR LT SR 405 BASEABLK L
W5 B e A AR i b o SR 3 Y TR L A
B, WS R ROHAT BT ART AT REAE il
WA SR AL

SR AR RS ANEAT AT el DR AR DR A IR T

RN A BRIR i L HED TR S0 T R DT R
e, LRIl FE ERYHBIAR, d Tl
RAFEN A i8S R, RIS ] LU R
DU, iA—E A AL P 2 AR T T 1
i,
KRR B, TR TR . AR TR
YA, Ak, BNIETS. BER)S . Brih RE
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¥ ATP - S

W BT B AT
F TEAE IR

B 7 KR 19

COz , NHu &5, P I 50 i gRE S i, AT
PESRAE I R Z B AT I AR L TR kiR
WRAL, $FZ, BUEWRERT, AR,
ek fipp o 2 i R S A MR B A 52 22 1 L JF
PE AR AR AR AN TIIE . WeRRERD™ 1 22 S R
SR BEHIRAY 1 AN SUZ IR 8 AT RERILE LI A= )
e B =8, PG, AT U S 7 R A= TUAR B
B, BRIRERALE TR 1 5 TERCH B S —2
EAL, O i A AR . RS I e ik
ERBDIRZEFRA AUAFAE SRR

B R RAIE i A nT S o W) o
IR LAREANEE IR N 3, RIS AR FE R AT R

6 R HRE

1) W PRAE A B 5 oK T R 8 Ak A 3R B A
WUIRAR . I, vkt JZ K 8] k) 2 (0 50 (8 0
Aii JRIE Kl VRS ok TR TR S 2R
PKIEICRR A 52l 2 B B R AR

2) BRPRERAT A1 BERR T Gl SR PR ) AL PR BT Y
FeAeql (RNREEAL IR N . DU S bR 02 A
BOH R RO R,

3) A PRAH SR 55 TR K LU IS4 A 3 LTI
., Wb, FPBI ARG, JEAE
SEE IR AR,

NS TR, B, . A
££ 3 BYBOmA” (Fan et al. . 1992), WA (PEFE) P
FATEREY K

TGRS RIERE, Je, BCATRERER, T
FERAL, BN T U A A L A R UK
ARSI I RERR - IR AR . R AEEY-

WAOTRAGRAL, IRy N R, 4
IE 60 TR, . WA RERR - R R
IR, S E IR BRI - AR R (B 1),

B1 TEEH XHMEBEE N A . 1989 msAT )
CGWF: Dsw LRAETIGNAL; Dyl LRAHEMITEL: Dod hREEKRIBAL : g WEGAE: 1 H02HEL: 2 EWZ, ¥
WiZ s 3 AR s 4 SRR TR 4 A

1 B X

B DAL T P ROFT BRI L 53 km IR S,

(b AW R P SRR E G e S S kg

IR R P S, B DX — 3 EW [ 1 7Y S )

MR R (81 1), EW KIE 9 km, SN 5524
2.5 km, [ @R RARBER . SO E15G 5 L3
W2,

W IXHZAPIER MATRE . PRI
HZ RN, RRIGA, ERERLT A



WM BT AR G AT

TE B S IR PL  FeuRtassfzr= 2007 4F:

TR IIRIRER . AEEAE S, MMIRGEAFNE  RIRIDUR, NS, AR FIR S N X )
Kl DS dﬂ2> TECNRITAH , B A7 ~234
m, VIREA T, YONESRRE S, BRI K o S o

2 FWA PB4, S s MRIReR T 2 (8RR EE

e EEED ), L AR LA, JEECT kR

RS RERT AR 2 R . RESIEIR 300 K, Atk 3 . TE 23 ME) BT
GO, FIH NSRRI, T A BSRPR BRI, )R 10787 m B (4
i AR, BRI RS RS Rk, . k TTL0232) AR, BIE, AR RIS AR,
FRULEL, SR s B F NSRS REERIREETURS | BT & )R E AR .

7| 4 |18 R 5 2
E; BRpED D EE B B MG KR
R = EWMERERESERELR. FTHRERECHEFRE KA E ey
| 5 a3 | KERERE ZFREI BEEH
s~62| KOREKESEROERREE, RHERRTRE
ko 3~19] RRZFERECERBREALEZES, AT sE (A E1E128%)
0~12] BZREFEEREBRELEYEERE
L E 0~8 | REGEEREEKSEHRRRYE, RBaRE o
e 0~18| KEEEEREKE O FERE DR
4| RECERRE. ERRE, RABiE
0~1| XKEESSREREGRS. B EE (13.05%)
%b
; lo—go| REEREE. BZRERRKERIEE. ¥REREY BH G
005~09) ZEBHK. WAGHERERS, BXE B= R
o022 KEGREEERRBRET . oEAREET. K115 2 1
& 0113 K. KAGHERE CLEBER ZRRE, K EE_—"
0 REFHMG, HBE, KEG, FAOGHABRREY, LHUE M
q025| RiaEmE, BEUERNE, THUSREGN E, K UF R
30 ggg%&&ﬁﬁ %, BERRBBERGERE . EXEE. W
05—no| Ko KE, RAZEBE TR, % %%@ﬁﬁ FHR—%E
4 07T 51cmﬁ’169e)ﬂi%$”\ M
=1 =
4 s B lﬁﬁlﬁé*FE%EA'E%%EEE&ﬁﬁE@ﬂ,E%ﬁ%%%f%
’ éﬂ L L
B oos0 | K. HAGHFREXFTRICE. FHRKE. BETRR
% == TR IE R R
jﬁ |:|:|:
ﬂ rea 7— [iE) é’\ f”",
ﬁDJl:HH:IW gﬁ%%wfaﬁﬁﬁﬁﬁ EURERE . RREREERE . | o0 en
T T
EF‘ %E 1 1
Il!,?\ .4 I I I III
% 15 rT e ERBREZRKE, WH LS T

B2 TEEVRESMEFERE dEtn5k. 1985 AN

JE12~103 m, B EMA T FHH 40 m N; EB ~3.5m; MIHE0~3.13 m, —f 12 m,
(Hwﬁﬁﬁ)m%ﬁ%ﬁ\%ﬁﬁﬁ\ﬁﬁﬁﬁ

Poa BB TeICAR, J&E 11~124 m, 4 BAZER . WA BRI AS SRR
3 WAIES [ A B A ¥ . Mn 22.07% , TFe

6.18% ; KA W £ Mn 37.81% , TFe 9.58% .

AR EAR, JE0ifaE , Hr-IR 5SS —2 Mn/Fe{tih 3.4~3.6, P/Mn J 0.005~~0. 006,

éUPmSmezA%Em& MR K (CaO+MgO) / (Si0: + ALOs) Jy 0.48, J&

. HR SR TUR 9 MR AR B IEST R Bk PR, MM A GR 1), SRR A

2, — B 0.170.3 m, ML e TR LR 2, SRR A AT ST R

TR EZ AT X RV (AR FEFREER, AR A 0 TR M R, il

B FeRds, o AAbEs, 1 w2 &J8nlik 3.23  JoEW, (U BaOfE L, I#HZNEERE (0.2%
m, —fEH1I=2m; UTEEO0~5m, —% 1.5 ~0.3% ., M50 96/)



WM BT AR G AT

W i  RBE £ 5 K 21
el
&1 MNERTEASTEIZENZEHSFHE=E
)2 A 2 A = g ] Mn/Fe
Mn TFe P Si0z  Al203  CaO MgO ek
REFOMBRAT 19.20  6.39  0.129  22.34  1.26 9. 74 3.18  26.54 2. 84
]]1 V= 3 = 7 -
AUbER 28.58 10.97 0.173  28.05  3.75 0.55 0.45  11.80 2.61
FERRAR-IRIRAEW”  23.43  6.76  0.116  25.35  1.91 6.17 2.80  20.27 3. 46
H = ”
AAbER 34.10  9.78  0.160 21.27  3.39 0. 47 0.41  11.86 3.50
RERRER IR R 22.81 5.32  0.110  20.81 1.27  10.32  3.11  24.94 4.28
I =
AAbER 35.36  8.52  0.149 20.94  2.78 0. 89 0.45  12.50 4.19
. SR G A 22.07  6.18 0.118 23.01 1.48 874  3.03  22.87 3.57
4 AAbiE 32.81  9.58  0.158  23.55  3.28 0. 64 0.44  12.05 3.42
- CaO+Mg0)/ B ot ®# M
NS PCE P/Mn émﬁﬂﬁé) ; T ——
CHEFOBFRERS  0.006 7 0.55 0.68  0.008 0.016
i AR 0. 006 0 0.018 0.008 0.05  0.027
TERREE-IR IR 0.005 0 0.33 0.21  0.001 0.028
I AR 0.004 7 0.017 0.008  0.06  0.028
TERAE-MRRARA 0.001 8 0.61 0.49  0.007  0.006
! AR 0.004 2 0.011 0.005 0.02  0.023
Ty SR AR 0.005 7 0.48 0.008 6 0.016 6
AAEET 0.004 8 0.015 0.007  0.04  0.078
. ARSI R, 1992,
k2 TEHRVKEBEEGRT AULEESHEE w (B)
F5 LT SEE- A < b= Si02 TiO2 Al203 TFe MnO2 Mn203 MnO CaO MgO CoO
1 BRRERY A CGEEu Ay | 15.92  0.10 2. 69 8. 16 0.70 — 38.85  2.57 3.99 JE
2 IR 1 1 22.59  0.06 3.27  12.26  0.72 — 19.35 17.20  2.18 I
3 kIR 1 1 22.49  0.06 4,17 5.61 0. 64 — 22.54 16.71  3.22 I
4 TERRER 2250 0 1l 27.77  0.06 1.23  10.63  0.73 — 32.22  4.01 2.72 I
5 TEMRER 22500 1l 18.02  0.05 1.53  11.62  0.57 42.66  1.26 1.64 IR
6 ES TRl 1l 13.69  0.04 1.08  12.80  0.91 — 37.78  0.24 3.02 IR
7 RS A il 47.82  0.08 1.04  15.44  0.72 — 25.53  1.22 2.08 I
8 R il 5. 68 0.04 0.87 15.43  0.83 — 27.65  4.77 6.08 I
¥ LR s W2 Ni0 NazO  K:  H20°  H207  P:20s S CO:  Cmm B3
1 BRIREEY A CERO 0 A 1 IR 0.16 0.16 1.37 4.02 0.28 I 21.02 99. 99
2 WERERT 1 IR 0.25 1.19 0.51 4.11 0.26 IR 16.00  0.10  100.05
3 WG A 1 IR 0. 24 1.06 0.15 4. 48 0.14 IR 18.05  0.10  99.66
4 ERR AR -ZEH0 0 A I 0.01 0.15 2. 50 0.16 2.51 0.24 I 14.60  0.06  99.60
5 FERR 225000 A 1 0.02 0. 37 0. 34 0.32 2. 49 0.32 Pl 18.12  0.08  99.41
6 E3 e il 0.02 0.26 0.55 0.55 2.57 0. 66 I 25.49  0.07  99.73
7 RERRELD I 0.02 2.95 0.51 0. 62 1.16 0.11 IR R 0.13  99.43
8 RSN A il IR 0.17 0.15 0.03 1.97 0.26 I 35.63  0.68  100.24
TF o R RHBE ST 5 T Ak 2R RS % SR B AT 5 Coan R AT T T S84 A T S B2 0F 5 e 52 6 v R D 2 55 40 #r

AN I 3 28, M HUEA 3 28 2
A 1) UUBBRIRERE 1, ELIFA BRI AR L B
FERERE, A9 2) PURTIRUEMR G- BRIR R
A1, VIR, PSR S N F, A O
A1, BRI IRET . BahE, SR MHAR A SR
ML) . LI SRR Y (R,
W5 3) RAAMEY A, EENEA,
MR, BEERA . NTOTHERARE IS A, PR R ER
0. W AR, LRI ) 20
POEEERA . ST AT BT SRR
172 EE NGRS, HYOv i Zeme s a2 %

I\

BURESRALNT , WO T AT

JRAA A R R T L R e DR PR T S
AR B L J2 DA K™ X PR, AL A AR5
B R URIREED AN E, BIRGK G, H8UZ
R FArkirs ; AR B 1, 1 20 LR
MR Ao £, EEEGHR, 22
MRy FAR, BESL BEAR DL R SSRGS, IR
g1, WEZL, AL, K&k, gk, IREEE, RAER

RO A 2 KR BR, PRRE, HEMIKE.

EROINEUI A —/NIUR | Bk — BRI AR

i,
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2007 4

WD fr R IR Aoucusbssers

s

JRAE LIRS LR R
. w2 (b, By F 320 By BRI
M 2T &8, & A LAy 3, G ik —
1006 ~3006 . 2 HARLHW, W a0k 2 PR,
— 2y A — 2 R R A i, R I HE
G, AETEREBERIR 5 —ZEEARIZ AR
TGRSR A2 AR AN LA A%
O (AT EEARAZL , BobEK, [RCHa JR T
BUb 24 ), B UL G R ERIE . A R
o TR, FEADIR B A AR AN A A R 3 5
Wi, SRR AR, SO . R
. BahE, SRA AT A A R LA AT,
LR EEON AR (Y AR B s
REEERTT (SRR IRZ LSO AT . AT
IEa o R AR,

5 HIRIE AT

MR it , fepgifE R alEErp . REPY R —F i T
HEJ T b P B R DU sk R AR
PRI , FEICREBIER 5 AR, LR
BRBKIRER 5 AR5 153 VAR S (A% IRy e AT A

100
80

60

o BT A
o EREBRRET A

20 [~

O\
iiit

0% o

>

YA/ BB a
>

E

3

o ST HBREYT A

P

Irr, TR XA TR A — N EK A
AN IS E S L SRR A 1 T D N & WA R T G SN SREN
KR,

E 5516 PIBRET B3 R R R R H R AT S 1A
A Lmg (RIS . Bk g ), SRR
FRBIE 3l . IS8T fig i FROR W8 15 W) VR IR 43
A . FFEIK R ) AR AL i

TS 0 2SR A3 G AR B
MZER) 1) X FHERAT ISR BoR A KA (D
i 4.24, 3.78, 3.48, 3.387, 3.30, 3.28 %),
AIREN e .

I, T8 204 Ba a8 412X10 " ~2 866
X10", fef 8 598 X107, RZmE FLIM#M X K
TR Ba & (440X 10 ), 3 H (NaO+
K:0) =>ALOs By,

Te B, TEET BA SH IR R LT
BB BT ML T A &, N R
WRER 45 7 47 22 REE = 100 X 10 ° ~ 137 X 10 °;
Cen /Lan, =0. 6~0.8; Lao, /Ybo,=10~20, N
PR BA SR OL-DURE T A
KARFLIFR T4 (& 3),

W2 JE MR K 5 1Y 0 CHE 4> 9 0. 03%,

} (J"HETEET &K

XBERT -RETEA
CHrE b Ry KO

o ;&O\

L L Il Il
La Ce Pr Nd Sm Eu

&3

0.12%0, JRIEKRE , 460 2 PERIREET 1Y o7 C
AR TE Bl —2. 83%,~ —14. 2%, KELEP T
—4. 223%™~ —9. 5% , -4 —7. 06%0 s A [R]JZ A 2 i
SRR AR T 60 C A4y B — 7.78%, A
—6. 23%0, WoRHAE T HREMR RS YR o' C
i R4k, 1989, 1991); MEAMVAVEHKEZ RN,

P FIARFHERTIAK , A, & B A =
PR IGE T RRFIT A POK GORRARAE | 17 M 4347 )
DABRIRER AT A = B8 A D) ELAG g s 1 e 1 Vg /K D
SURRAIE  (H A R IR 5 18I O i AR AT A
FYIRR, KA RIE RIS .

Gd

Il L L
T Dy Ho Er Tm Yb Lu

TERYV T ASERDVRSEY-BET T ANB IR GREB A% Herrmann A. G, 1971)

TR BIEE K TG ER o -7 i 2 R P A A
T, I TR S G TR s
AR EL G AR

6 o HRE

TN EEO RS RS, . KA
3 2 hRAE PR XY B TR L
AUNES s AR E R A A e B s el
bR S P IIE B

e (PR KR) FAH



WM BT AR G AT
s TEAE AT

V= 3

23

MIEFHRIEERYT B

RPN BRI T R AR E I R =
X, KM & B Jm pE A M s (SRR e hiid )
AR FE R . IR A A A ORET
WK, & Mn A R RNEE R, B 20 R B
PR A ny — W o, PR Al TS H A R
136. 1342 1,

RPG AT A — KBS Mn 4, SN K 35

km. & 5710 km ., MA[4 R TR (B 1),
KPS B AR A A A WL 1, R
B A E TR L3R 2, T e A ] ) o
KU LA,
1) ST AL, & Mn 387 ~40% , KA
—ARPAR T, R B E S s
A ) AR

\\_,_/;f\_'/:\
¢ \,
[\ N\,
SWA I A
| N
B <
| o 4
1 /
0 30km Lo g
Leinsterl™ F& % ’,\, o C/
o [EES o~ AR
i
mE
RSA
%Avontuurﬁffﬁ
W R !
A EAS 2
B UE L ,@%E?Ef
,7 %2 F T 3
TR R ET NE KR TR
ﬁﬁ%;éwﬁ )
REERE BT LS8 5 e 0

B 1 FHMBEBEVTHEHY W, KRAER i Mineral Deposits of South A frica, Vol. 1, No.2, 1986)
1—RET A 25800 s 3 HEERKEMT 4 4 SR AR 4
F1 FHWBEETHT AL
Wl 4 B T I'n {43 i o Z s o %
IO 1t R T A
R R
[EYGE RN e AP e]
RN A
BERFEIR W R
JRCTR R it
[EYGtE R e
WA
o A
s 'E'E%W@ﬁﬁﬁﬁ
AR R
R A
S R R A

R

T TR Bl 3k A 3

R R

LRk WD SR A
arail] B TR B A (L R U 7/ N A A N % R Y58 X ) 3 7 R )

i Mineral Deposits of South A frica. Vol.1, No.2. 1986
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W rmaE RB

B I RN R iy e 2007 4F

/2 FIMgEsmEY AW ERY

NN o5 Uﬁf g 5 FE IR i A
oW W By How
Mn 37~38 35~37 38.092 47~48
Fe 4~6 7.0 2.15 11~14
Si02 1~6 5~7 3. 62 6~9
Ca0 12~16 12~16 12.81 41~6
MgO 3~5 3~5 2.52 0.5~1.5
Al20s L oGRE{E) 1.0URmME)  N.A. L OGRS {E)
Naz0 0.4 0.4 N. A. 0.4
K20 0.5 0.5 N. A. 0.2
P 0.05(E ) 0. 05 N. A, 0.05 (@)
S 0. 10GEEM) 0.10 N. A. 0.15
€Oz 15~17 15~17 16. 08 1~3
H:0 3.5 5.0 N. A. 2.3
FERIRUE . Mineral Deposits of South A frica, Vol.1, No.2,

1986 ; 1) ## Kleyenstiiber (1979, 1984) AMHighH, HAbYE 5" &
BEAFIAHT 4 R (1979); 2) MnO=24.83% , Mn203=27.09%
(Kleyenstiiber, 1979),

2) FHEERWIR, & Mn 60% , HFBREREE
EHERA, FARE, TR, TR IERR
SN RS AT T . S2 PRI fi i (H
Bob, Hob SGE R 306 .

3) BRHF/RFAN A1, B Mn 60 LLE,
ABRT 2 AN RAFAEHUEE N B PR « B R KT
=R O

4) FRERE I A, ORI b S R R A
A1, LT BAL AR BRI IE 51 R0 R

1 SR TR IR

R RN TP BAR A e i, S 5 MR
T T AR R R P IR —A . HR0Z0 H A
BB, 0010 T 1963 4E4% 7, SBRIR. 4
B AR Mn/Fe {5, CaO, MgO, CO: & &%,
HABY A, ETEESRAGS, PERKT
0.05% , AUk, B TRk,

ZIX R )2 T W R R R A WL T3
FEEIE = M ReIRIEG A 2 b (Ongeluk 4H), H X
B = R R AN SR S . X EE R
FORAERMBEYE, A 2 D)5 R T
2. WP A S S R, X SRR
TERT-RAI O3, IR 22 F R
WA ML B R AE . I B AT G402 DT
FURFERT 40 m, HATH B2 B9 h—3
97

XN 2 A EW [\ i E W25 a2 m S
7 12.9 m, FATSEEKZEN T ZAE,
T2 A B B I ERAAE A o0 b B i A

PR, =2 RP 2 TR EER TIK
AR S PR R R B AT

SRR TR B R RN S 3 ARERRAGTT
BUEM , EfTh s <Rkl g sk E S
PSRN ER] S R TR 2 T i B RE R Y
sy, AR RIERIS 45.2 my R 3
oy, HTMLE .

D FHAE T A4, J&E 6 m, & Mn
30% , Mn/Fe=5;

2) TN A, JE19.7 m, P Mo
38% , Mn/Fe=>8;

3) EEAE Tk frak, J&19.5 m, FHH
Mn 30% , Mn/Fe=3,

A )R AR BRI BRI AL TR JE . KB K
o, in . APk, ARBCRE . Bachia T
M. ke, e, Z0E R IR EREZ R/ & B AR
. SRR G, T, RIS AR
Hegm s ik . ARYESAAT . JRBURIE SR BT
HEERANE, $E—2ER0 5 11 AN, X ST
A XN BRI L,

MUTRR 2 B 1 BERR AT 2 RT3 0 oA 3 A4 AR TiE
M, &—REmpy, Foia nEmEe (& Mn
5096 ~58%0 ) MELRIRIE S . P @5 A o
A (HA 275 mm), RIREL S EREAL, Bl
LR B kR AR e JE A . e
W (38 ~46%0 ), FrKEME BT, M
AT /NIRAT ONT 2 mm), F5e S W G A 24 5
B KT 840) R BT 4 H = A e HE
AL FASRERERT . R IE A, 3 N UUEUER
Fa R T IR AR DUBRRE AR I A R A 2 A4, T
HUSRBTIEE A oGRS DR RN AL )2
gr, ERIRMA SRR . R/NIER,

BT JZNS I R L], BIEGRAEERET BR
Hofi, Seamdhrifa . By S e i ) R
AWM, IS A AR . B ER

I Sh R T AR AT 245 2 10 - Y4k 2 1 4y L 3
3. FICER. WEICHE Y& & LOTREHCREL
W4,

2 OKRERIRERL R0 R
WKL T 1965 4, R TFHRILEL, ¥

JEHGEGR 3007400 m, e gk DX v 0
SRR, AT I8N L,



W BT B AT

] TAE A &5 & 2
x3 LSOHATERTEETENTEHUERS w (B) %
W2 TYaK K20 Na20 BaO SiO2 Mn203 MnO MgO CaO Fe203 Al203
V—M BT 0.01 0.03 0. 04 10. 07 71.76 8. 82 0.49 2.38 6.08 0.17
C—H (ot 0.01 0.03 — 8.42 78.72 7.74 0. 85 1.18 2.71 0.12
N (kTR0 — 0.01 0.03 9.47 75.11 7.69 0.41 2.78 4.18 0.10
V+W R 0.03 0.06 0.31 62.31 31. 33 0.42 1.38 4. 34 0.11
X R 0.01 — 0.09 0.15 65. 65 31. 96 0.06 1.15 1.02 0.01
C Y30 0. 02 0.03 0.03 0.01 63.26 30. 40 0. 32 1.79 3.91 0.03
H+N  BEEH 0.01 0. 02 0.05 0.06 66. 37 32.57 0.05 1.21 0. 24 0.08
TaER R — 0.02 0. 05 0.01 1.63 0.01 0.19 97. 89 0. 08
VM  HfRA 0.01 0.01 0. 06 0.14 — 6.97 0.72 55. 83 0.19 0.01
C—N y:k. Zel 0.01 — 0.10 0.02 — 5. 64 0.11 56. 27 0.06 —
V—W A=A — 0.01 0. 04 0.27 — 21. 24 7.14 30. 65 0.21 0.02
X—H A=A — 0. 02 0. 07 0.02 — 14. 46 10.98 31.09 0. 34 0.01
N—L A=A 0.05 20. 11 8.16 31. 27 0.11
B ST 0.23 — - 3.02 - 78. 49 9.17 0.03 0.12 0.12
BRSEVE . Mineral Deposits of South A frica,Vol. 1,No. 2,1986
*4 DOBFGEVERTEITE REnZFHESRAIHEEXEHY
wE JEL g w(B) /% w(B)/10°°
m Mn Fe Cu Ba Pb Zn \4 Co Ni Sr Zr
v 4.1 32. 4 9.6 52 1062 49 80 114 — 26 172 44
\4 1.8 29. 4 4.7 37 940 70 28 126 35 12 160 46
X 3.8 37.1 5.0 23 1644 65 31 122 9 17 266 31
Y 5.2 28.1 5.3 14 1170 68 27 94 7 12 328 25
V7 5.2 29. 4 6.5 56 1274 56 40 128 — 21 192 42
M 4.6 40. 3 4.9 84 2 386 54 62 398 32 32 464 37
C 4.9 34. 8 4.1 51 1 856 69 44 203 54 15 136 50
H 4.6 36.0 3.6 44 2 862 67 48 192 74 14 130 50
N 4.7 39.6 4.4 75 4609 72 60 242 43 22 94 55
L 3.0 31.8 6.1 6 3245 57 16 160 — 20 137 49
B 3.2 27.1 9.1 64 1841 49 58 93 99 123 48
Mn Fe Cu Ba Pbh Zn Zr A% Ni Sr
Mn
Fe  —0.399
Cu  0.025 0. 005
Ba  0.399 —0.313 0.532
Ph  —0.137 —0.062 —0.436  —0.446
Zn  —0.026 0.017 0. 896 0. 434 —0. 295
Zr  0.690 —0. 291 0.106 0. 309 —0.382  0.059
v 0. 634 —0. 368 0. 432 0. 666 —0.557  0.354 0. 745
Ni  0.307 0. 086 0. 535 0. 498 —0.567  0.415 0.433 0.720
Sr —0.691 0.291 —0.072  —0.305 0. 430 —0.018  —0.991 —0.751  —0.417
B 7 AL 193 ANEE S AT SE S ORISR  Mineral Deposits of South A frica,Vol.1,No.2,1986
SR 6 650 m, B W 2 EE ] LIEMEA 5 km F5 ORESRER T KCIELESR
Db, 1075 XL AT AR . RIS wemmaesr w0
iﬂ:R 2470 m, ?L?LU—LLH‘O @%1%%7;&%%% 5, 12 30 169. 2 34.6 4.4 7.9:1
LT 1979 4=, 35 52.6 37.9 4.1 9.2:1
37 32.6 39.0 1.1 9.5:1

DR R A TR KA 3 7 Y 7 e 30
G, BN — TR R, B2
Fr =i, Voelwater WREERFF/RAN, H I
BE)E N Dwyka HKEZ . FJEiK 300 m, DLJ
JEZy 85 m [RPIMG HLZ,

X E N B 2355,

WRRIR  Mineral Deposits of South A frica,Vol. 1,No.2,1986

R ROE TR .
B . 4 M 18% ~25% . BRI 3 m.,

TS T PR GRS L 28 m
R 1B T P T T 5710 m b,
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Mol T B2 JRHEL  eharuresizts 2007 4
B JE ) VY FE T B AR, IO, F7 RERENFET KT AR w B) %

R OR G, FSBUE R . N A
MRh tu gk, EERIRSINELIR , kil , 75 il
BER BAT EOR AR K 0.570. 001 mm, RYL
Ko . YIRS EEBEEY . A, M
i s BBV YA RO, Aaad, MY
FIAEXT FEBE L2 6,

®6 RERENKT KT ARIESET YHHENFE

UR7EA S a7 K LERSEYES
R MnO + 3Mn203Si02 K B
B (Mn,Fe);04 s
bk Fe203Mn303 A
RS T (Mn,Fe)20s T
A=A Ca(Mn . Mg)(CO3)2 Ko
fifi 7 A1 (Ca ,Mn)CO3 K &
B3R (MnFe)s (Sis015)(OHCD10 JEhE
IR Fe203 A i
gk Fes 04 A H
J5 AT CaCOs3 PN
[EPaysl CaMg(CO3)2 r O®
g Si0: P s

PRI . Mineral Deposits of South A frica,Vol. 1.No.2,1986

WA B Ak 2 B o0 78 T ) S 1) 13598 AR 4k
Fe. Ca MBI, HS Mn 2 RAHXK, SiO: fH
M, ALOs , MgO AFHALTRFEL A, 2>
P, Ba ¥ nl il 6 sl 7,

3 HIRRA

#it Benkes Z¢ A (1982, 1983) B MIH .
R R B IR R B 4 Tl B i
AR KOS iE R, Fe, Si0: PUARAE I A 1L

W oy LR Roa L HY () 5 R AR T
Mn 38.3 35.6
Fe 3.8 1.1

TiO: 0.01 0.01
Ca0 11.03 19. 48
K20 0.01 0.01

P20s 0.01 0. 02

Si02 4.8 3. 68

Alz 03 0.07 0. 04

MgO 4.6 1.77

NS 13.79 17.92

PR KW . Mineral Deposits of South A frica,Vol.1,No.2,
1986 3405 X S 2k 22 3643 il s

b, TR WA TERE A LAt

BT RENEBET X, M, N 2SRRI
B, DIBASE AL A e o Bt TiTae
DRUTRUAHAR () TTTE B Ik /D, Fe, Ca 3N, R
RULHE T 3L W5 1 A IRERE, 380 i1 4
W,

JEHICZE Ba, V., Ni, Co MEBLE W, &
ME B 5 SR B A D UTRR IR N, SRR ERA ¢
() St ] 5 B AR, WA T AL F AR, Zr
TR, B5 Cr Bk, R A5 Ol sime s
AL, HUUHIREE S0 s e R sk 19 9US 2
L 1985), T M WA GHEN , HAUA 5
FLUTRR IR S5 S i, 3 5L, 4B A S 78 il R A
W, BT, TR A A, IR,
B IKIARTE R,

IR SR AT BT ADTRUR N, 5 3ks2 3
AR MFRANERINE D AR S. Roy $1%0 IKF1
o b A R AR ol B R AR TR . 5 Bk v R AR
(1981),

Wa (BRZELET FHR)

ERBEEER=0@AMERXEZESx .
ERER,. REHETY K

A2 2 T T i 2 b S TS S A 5
W2 A R 5 — &R 43, TR SR IRIESE N AR A
B0 — IR — SRR . %A IR
BT 2 23 gt b 1 e 3 R BT A T 4 e
PO, K 250 km ., T840 25 km, ZAEHLW PR W] 43
FILARAT

Pt IR — PRI R, HdE 10 LU

AN S
ZRVGJERHE IR IR 5
KRR K ;
KIS ww IR (E 1),
BEAT RIS O AT 7F A5 T 11 3l A B8 356 G 31 ok 30 1
N Il AR,
JEIRBCHT R SRR Z TRk 3 N



x
¥ ATP - S

W BT B AT
» TEAE RBL

4B R 27

B 1
ISR 2 RS- IRAREED 4 s 3 BRARGRE 4 5 4

[[]s
=<6
<=7
[<]3

[0 .
[~~Jio ~
[
Fooli2

EERZZMET RSB (i The Manganese Industry of O.S. S. R7.1986)
IR TR IN/SR 748 R A AT 0 ot e )

BRI, RERRI,; 6

Wl R L 7 WO D BORS £ 8 WORTHE DUBI & IX O 0BT T DB SE LR AL B 5 10— W DT AU R R B A D 3 S
1S5 RIEIE A . BRIy A L A 25 5 12 AR 4D )2 b R 1 S5 {2k

D) WE TR Bih, A R K s ak
AU

2) WEMARE, b, kit SHYEE
BEAR K A A 5

3) WEERCR L)ZE . IRA RS A Ko A)T
ZINFEIIRE R

SVARTG R AR 5 R A
—3, Y ERRE BOR D A JE AR B
JB RS E W TR R . PR A% ELEE R v
WKL sehr s (A 1 FE 885068 360 AR A T34
S 1607~210), JERHERT PRAE AT WA AR
PR, RO, KA A 3k 400 ~
450, i fRA IR 2707~280, KRIEF S IKik
290 CF¥230), JERHERIBEE IFEECH 8~10,

B 5 o0 S R A R A DR B 501 32 4 By b
PHIREE A4, 5w == Z M PN S R DR Ml o 7
FREW R 1, A 5 DX, [ —JeRH R
I JeRHE R s T RIEre S IV—3a ik
B GRS VRN AR R,

1 JeRHEURER AT IR

BT EMP RS R EE, KT
1883 4FEp R L, 1886 AEFF AR, T HhHR MY L TH
Bk 500 km” , EEIIfEE (A+B+HC) £ 10.2
101, Co A2 800 T t, MAMAA 6200 5t
HMifi L

XA 2L KR sl A ARt i/
T 5%, [\ Sk SW i,

R 10~100 m, JEREEH 0.5~5 m A%,
SR 1.5~2.5 m, FRREFAR . SOE-RT
RS H DT | R OS5 SRS R A
DRSS 2 . A28 Mn 1506 ~
25% ,

Ay 3 A i R oA . Ak
B A (F Fe:0s), EZ=FALEB, FE 4
W, SERROKERE . AR AR R, A 4
AR Stk BRI A 0 A o T ik, #7498 0.3~
4.5 km, HAUZWIE , LA E -, K
AT, NESHRIRARAIN . SRR A R T
FHR , H— BB 2R KA, TR 4 m, Bt
iy N o

FAERE A& Mn 10%0 ~45%0 R4, BRESHT
A Mn 302, 2 K97 A& Si &, miEdlsY
A, TR E A RREYEE,

FET YA K, WL, 5T
fff ., B, ELRET YA, EOA, K
A, Wit A, Hof ., SRS, 76
Bifb2e oy Wk 2.,

2 RISt il

(LT 5 v 2 R ER IS PR IN S IERHIURT
PRIEIESE Y . HA I 15 5 [F) i T 5 v 2 M i i o
%.

ORI AR, &5 A RN £ i sk
AR LG

TR T %A R LR, Kk
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®1 RHBEETE=2NEY KR H T E RS
A [ N S S R S I S B I R R U5 Y mOZE OB s [ SR S [/
moft Sl gl AN FEH R R DU AR JREAR A A AR R (7))
550 2275 g e B IX A A\ AN BT R K B AR AR AL
2R 4 e e o
B F gt | Kamishburun — Eltigen-Ortel| i A1 EoOAL 6 e LR TR «’fﬁ;ﬁf’[ﬁ{@ R M n-Fe § R £ K XA 7 )
. . R )
Kiz-Aul-Bckei
-~ Z 92 5 NI gy KR Ak KR PR S A
i Kasantip Cap g M
| Kremenets NE X i M TeE X | ik s A SR | SRR KRR R
5 Burshtin, Rogatin X, Kho-| y o g - L IS ZE RN X R
- drov X ,Ivano-Frankovsk oM A B ERR ALK KRR £ R
i M (Mayar ,Nikotovka {Tj’zj[jn 4% HU |Poltavian b7 A AEE L 20
. ; ; PR AR KRR
Wi | B 02 2% S AT A = 3| B 1958 = . hET A i v
T I | B e 7 b IR E V4% A1 D TR A AT TR SR Sk
. JeRHB R, RAG 50 B od , oy N Maikopiou #F Jii—¢ it ¥ |, s ) ——
i S35 5 KT I A S A N1 By R Fe .Mn B2k
Lvov X, Dobromilov X,| .. , - " .
{4 1| Y amnaya-Dalnje & /A A I N TR e T R Fe ,Mn BIR #;
“ Tismannitsa i g M AR b kIR 5 A | REGR 0 RIS 0
LY [N
b | p s SR L g M gy WL |EPRUR A il R i i e PR
"~ | Podolya bR 52 gy W |KRE AL i S ALY
KN Jzungin al- ) e =
ﬁ*;ﬁﬂ;’z -(L ungine Yal Rk o o s Sk i%ffﬁf*ﬂ%&fﬁﬁfaﬁﬁ\ﬁﬂ(&
o (B [ o Ko o R T VT TR
SAYRBARI o | N om0 |Gtk | TR et i
L] {51 Ak
- Rahovian i L . YN ) . g gy s o P SRR P R,
fo| B e Ay | M| REX | BARAWEB AR BB | T
| A | W Yami £ oM -SSR AL Fe ,.Mn E b
M Kanski TR TEXL Kt PR iR
AL | Oskol £ i M TEX | R 45 R (TR divEN
He 15 (37 Lvov-Volinsk 75 DI PO EE VR R Tk R RUdEN
eaa
HEL
IME S %%
5 Chivhinian B & DLRAR J AN ORL 2 R RN R R T
N Rahovian 4 i M0 51t ALk o R
5 (Bichkob ,Dolovoye ,Yasemi) Bk JN AR iﬁﬁ%lﬁm%?ﬁ fitr I
S e L s o
K Hoshechevatian i REE | b R B | R AR
i Azovian i it vupv | m | IR g e
i (Demianov Plot)

100 km , JE#BFE 12~15 km, FE#B5E 2 km . JLES
WIZFE0.1~3 m, F¥ 1.8 m, HZEEF AL
U EISPST N

A ABA IS . AR &R, il
A BIEY-RIREE A A (REARH, KA.
TG ZEEAT) MIRIREhALS BT, M
Trffdr) i, XA AR 5 R R G,
FALER IR R . BRIRER WA=

FHJRIE 3 m, 0RLEE 1 AR R
JEA IR,

BRBRER A1 5> . Mn 15.81% ~31.32% , F

19 23.78% , Fe 0.48~5.10% , ¥4 1.31% , P
0.003% ~0. 63000 , *F-3424 0. 0902 , R ICESA
Cu, Ni, Co, V, Cr%,

FAENACAE RS 5, Yo R, Fa
PRERE . REERAT, PRELDC. JKENELET.

SIS EVRTRINZR
PR R TS 6 35 3 35 DT LA ZR 60 ks

1849 AR AL . 1879 ARIRWOT R . ZAFK—H 2
JEIRHR e SR (R IR S b AR
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ST ek R

4B R 29

&2 eFEREWERGRREY AW FERS w B %

- Aotk w0 [V ]

r o AR el P SERIRO(E RARME RemfE CFH(E
Mn 9.45 44. 45 27.30 273 10. 37 31. 69 19. 04
Si 9.79 23.16 16.75 0.58 11.95 21.84 18. 39
Fe 0.35 6. 58 2. 60 0.56 1.15 5. 25 3.92
Al 0.54 5.39 3.17 0. 39 1.27 5.18 3.43
Ca 0.90 4.91 2.56 0. 86 4.61 8.25 6. 05
Mg 0.27 1. 62 0.77 0. 41 0.37 1.70 1.13

Naz0+ K20 0.72 2.28 1.59 — 0.52 2.18 1.41
P 0.02 0.76 0.19 2.04 0.07 0.54 0.19
Ba 0. 09 0.22 0.16 2. 46 0.16 0.28 0.22
S 0. 04 0.31 0.08 1.70 0.05 0. 20 0.09
Ti 0.02 0.07 0. 04 0.09 0.02 0. 05 0.04

i .MBIATEJIbCTBO HAYKA MAPTAHITEBOE PYJIOObBPA3OBAHUE HA TEPPUTOPUN

CCCP. MOCKBA HAYKA 1984,

) W EETE M,

2 IR BT . BRI SR R i AR T
B 0 ZEAER, ELS5~4m, F2m, H
WE I A E 1~1.5 m, M FRZ) 150 km' ,
WIZZWIZERm , ik 20~3 m R4,

A Z 5 R A A, FIROEIKE
WAV s BAOMRDE A At r the—nEr tH
UIBLA , w52 HJ5E 200 m,

G R G FEEA LT 3 Fh,

D AR G, B AV, hEs,
SR Mn 28. 9%, WAT WA REET . WS
IKERH,

2) IR A . ELMEVIALT . 2
7 F3BE Mn 10% ~30% , F522.5% , Fe 2% ~
4% , P 0.1% ~0.3% , CaO 20% ~32% , FEH"
G RZEERNT, PSR VR TR A

3) FALBKIRER A1 . AR TE R . B kiR
e R R B, ERASAER .
BIg Mn 27. 2%, Fe 2% ~5% , Si0O: 8% ~35% ,
FEY A0 YR K- K,

YR PILLPE 30 km 88 Adzhameti-Chkari =
MRV IR, THARSZHL, 972 REN 0.6~
3m, KWIEALIRY AR 0.2~1. 2 m,

L5 22 b XA 1 R F R B R . Khosh-
chevat, Burshtyn, B # i T 58 5 5% 4 A 4% 1] 2

8 ) T A 8

RS F S BT RS TR AL B 3 X A 55
DRSO (s Ao

A PR M R R AR CRRER A IR o B i A
P, fERE2Y 2.5 42+, B A3 Mn 4000 ~

B, K 10 km, 55 0.8 km, TP AJE 2~8
m, 40 m, #HEMAER 300 7, ME-SRT A, &
Mn 18% , JG& ML T35 2R, BREREE & Mn
0. 526 ~30% , AL G Mn 3000 ~40% ,

4 W

i B —EOA PRI TURGRPR . TERA A
PRI, (S EM, U - 1T - fE&H
TAHIL« E« BEKRED X (1982) 235 MITEAH-—
Jié Im] B2 5 07 MG L W SO BTSSR 4167 1 £
JEXTJERHERAR I EIRWLE , ABTICA SR Tk 2R
TR BRI, Ab T IX s sl (A
Penash) AR, AR EEA RN
BRI AT I AR DRV FR AN E B KL TS )
SIS o PR n] BEAT T e R OR IR, T - @
- WA RLAE TSR 0 BAT A A -5 R [TV AR
AR N, DU B 2R el S e
BEFUKACIE I, IR &Y S Si0: , BRIREE—
RPN T TR AR, IR NE
ALEYRIEL . KAk, BEACVE AR DR,

RGOS SRR R AR R (B A A
T AR SRR T R T RS SRR A — IR IR M5

Wa (ERZERET HR)

RS RN

5090 , S jEthes =,

AR T 20 et 60 AR U g L B, YAREfE
8=, BrA IR RN A, A TR
1, G AR, &R, A MnO: 98 A
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<N TE B S IR PL  FeuRtassfzr=
ﬁéyﬁ

A P IL B B 1, e M R
W, SRR A Iz —,

1 st

FEEERS A 2 486 km” , Ao LIk —
HoERER, MERLEAONEERRE, BY
610 m, P REHDIRAE RAEE HE TS SRS
B2z b, B2 R, SR AR
B R Z AR I K2R 95 Ma, HARA T

BT, 22K, U2,

WA LURA A e WA RAER, A
WACAE FAE B A . A 35 Mn 4000 ~
50% , Fe 1% ~6% , AL0s1.5% , Mn/Fe {EF1
151201, HwEalik 531,

RS AR . IR A T AL A LR
2, 3, SHvVAaENSAaMIRYILE 4, 04
KRR IHIBE . 450 /&Rl ok 7,

L) BAnstk, SR A, — M BB R A
R AL CARTEE L 7 TRE BT A

W1,

A RO TSR AR, JE 2720 m, B

DIl L
2) ELARBRATBGEERR . Bl R ARDTORS £ 4R

x1 HBEFHRME

IR R AT
BEAR LR E KR RO 1A R

ZN 3o

¥R OBRUE)Z O 2048 | 8 R BUR 255 & S 14
B G

TREEAEIE IR 7 AT (Mon 2026 ) ARAFIRRS 28 & SRR A5 % SR 250 A Ltk A
Risty

o A R AR EO OB A KA s R

& Proceeding of the and International Sympisium on Geology and Geochemistry of Manganese ,1980 .

x2 WEVDEVIEARTHR

4 oM B & voomom & %4 &
T U R R B KT B R B K g SSICAET Fe M Kt 5
KT WLBEE B R R AL, T AT R RREET KT B Mns
It G 3 T B RS R R T 52
T KGR B KT Bk BB AR B Ja B B KB s SEARIES FeMn Hi - ;
GRTE ARBEIE B AR AR . R B O AR R B KR B R BESE TR Mo 0 FE SR
T W D R R R R R 6 B 6 S AR
1 v B Com FOYCAEY W Vi B 0 L
B REEY ALY+ B2 1
#fi Pracehus, B. , 1990,
*®3 BESREVIEETA
% N voomoa 4
BT f AR BB TR T Lk I R R G SRS Bk B b B f
WU B MR ALK (B ) o) E e (o FERIRG G2 T ERAE b b ban 61 i
BORORAE B RORRSOBIAR 2 K 1o LR BRI B T 0 A2 T Waieas
RO A PUR T SR AT IR A e S kR BT 1 SR B
W AR W AT R B 8 LR W
T
g PRI S LR S WG PR DR R
7 %
AR WIS A LA R B E F BUR Kb b
A SRR AR T G WLEM &
P ggz;ig&wk,mwmﬁwmmzﬂ*m.f:ﬁ%'ﬂw -
R R E R A RS 4 R R AR |3 H AR B A R S5 R R AE ) . .
e jifﬁé?f R B AR T SRR A RO K
WK WA R T SR AE R WO KPR S ST DR Tk
BT AR T 17 BOLIT o AR AR A LA T SR AR ST R AT Pt
s g EUIE AR JERHHE fs SR B0 A SRS BR T 7 B B DU 0 540 L LI

YA AT L e A8 (Y e ) L7\

#i# Pracehus .

B., 1990,
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*%ﬁﬁg"ﬁ?ﬁiﬁi RELE

x4 HEFRSETAXERNERTNR

&R 31

P R B ow W 4 4 NET R
 RAUNR M TR A o Fe/Mn K71 -1 BUHURLLS
R e e ARD FLREA At 1 AR SEELT 1
: P NI A /M B e 5 4 b o
g RO AT RN TR g mesrts gk ek Lo/ M BRSO B
ST R .
Lt G I T T R 5 Fe Mn SR UL Rt AR AR £
A o \ : R B BRI
¥ il 1 N ALy ST kA VA A .
AR MR T L2 T AR B B /R LR paen
BT DB L 50 m AT IR 5 e A \ A
U S R R BB R R B A AL G
e L L e RULT LB D ?iﬁiﬁaﬂ‘m# fi
LI AR A SRR S0 o R IR - -
By B BRI SRIR A FFBOR AT 0 AR
TR SO R A T R Bk i LB
Przg SANTSRCEN ML 2R Y
pops g SO ARTIRIER I e e e g £
W RAUUIR AR AUB R A B I B T SRR £
G Em LR A R AR

#& Pracehus, B., 1990,

et
3) LiBRREATRURE , BERZEH , 7 T
o R

4) BRI, BRER R PR, AL AR SR
A B B 38— AR 2 i 24 2 5 T R

5) LR RS IH A A AR AT, PRk
AT, Si0:>>20%  (RFRH).

6) FHEAYIRT 106 (B AR 7, S
IR, BEOIR WIS O A R
iR

7) WERERA L PER BUER)) SERE A
R0 ORG-S AR

2 WIRMMHA

ANDHIRGE AR XA SR B A (0 A 4 LA
[FIFWLRL , P A LA J LR,

1) Lo A« B3Ry i, fbkiz
W IRTE JC S DR 2R A4 S (DA A2 405 18 i ok UL
O RIZTFNAEHREN ;. O 2 5B S
PP TR R A TUAZ |y @R
PHTEVE IR TRV Y o BE T S b BRTTORRERE ;. O 28
WAL ERAEH], B M &R B AR Tk
MR T 9NN — R AN B MU BE RN, 50
A BB Z R, RUTHDTRE X SN 1 6E
PRI BHTIG NG 5 PR R SORE™ 7 HEFR R W] &
ANTURRIEE N T SR T X HERR I, R EOR Ry
PR BRI Sy YR, YRR AL T 16~
47 m ZJH],

AR IE VNS B B R A ) SO IR T 2
NGEAAERAVENT . Rl Sk b Mo
MU & S, KPR SZ BRI, IR B4R 2%
F, S5 TH M, R4 & & A5 1T 500 X
1077 3 MUEFTE TR, AR . ST
BRAORASE 2 CIHAE, YT T R R i 2
—REEHIOKOLE I, SEREHIG N, JCHEAEHEEE
HuIX , ZREEGR 0 GUORL S O 20 3 a0 i
FAML . A ShHLshon il fdih e 5 . AR SR
B R N RTINSO IR (531578 A (1) =P’ 2
ARG 2D AV E R U R i — 2D W AR

2) Oswald (1980) K McIntosh (1975) 45k
HAER A BT B . A& &R B DU AR
A TR BIAR IR . PR I A Rl b A
A E IS A HNERZ) R AKIE i
WL UPRH, A R DO A e R bR AR S K
B R SRR IO MO O . 2R A, L
PRI 2 TR,

SRR KL A . AR T 4 Ak
FRIMUTRR, BOER) ., PRAEH RRY A F 8 T
b W R PO DL S i 2% 5 s ) SR
A FE THMUIAR , AR S0 . 455
W A REJE AR i B 1S AT R, Bl A et —
PRI I T REBRID B0 0, 28140 M s IE
R .

3) EEHIITAY Force #1 Cannon (1988) #&
T R DUS R R R IR R DT, 4
BR824 Ay X o PR T TR ) S Y AR A0 A R
K.
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4) 2 NGt o8 — BB | RSB R B AL
AW A, R ORI R T« Dstwold
(1991) $REH P SEAREE A, SIR BT A 0 A I
W, FERE I A TSRS, %0 R
G T GRS E A, B R R A i R ot
W, HEEE .

OIACE K PR AT )12 3 AR i e Al H
Mn/Fe {E4E AL TTTE Y UAG WL, UL A H
AR R RE R i AR et e A

Q% 2 B 1 B4R B s R e
ENREYRE ARG SR A GBER) ., &
KRGV, BRIEAK , MR o 2R . BB,

Monty (1981) & Hi i Lo e sl 40 B Al I 114 285
PR « SRR T e SiE AN S 2
ARTE SRR 5 A4 5 A 5 i AR K 4
BRGNS ;s PR 2 A iU 85 i A S
JEE =, RS IR A B A 4 1 R A e
B2 NINIDEERST I &

i R

MR RO, T W A MR 1T 14 km AL,
AFEES . S H—FWE, KIFE R REK
W, FHACHE, HAEFGEAITAE X, 35 km',

W RIS VTR iy 2P 3t A s o, e
JRI BRI AE Y DTBRBRIR R IR . Al IRIRAE T %
B B OTUEB D, BRE, Bkl
2. IR AZER—3, EMERK 7 km, Y
JE1.75 m, EEE Mn 21, 31% . Si0: 17.45%
Ca0 9.79% , P 0.144% ,

ZH T 1913 4E K MnO , WAEIAR: , e
NBALFNE S, — EAE =R . B 55 45
BZH . W= ARk 3.7 T2 v, Bifdrs
W32 T2, $ENTEY “HE” . AHRT,

19121913 4F, IR I o 00 28 e agly 5 48 1L
T ARSI —ai e L PR MR R IRAR,
WE A WEUT O BHR 8 2= F AL, 46
HUMEACEED, 1914 45, HAANE RSB T
WA El, EREBR IR, 0 asEHA, It
BT UL AT, RIGETR AT 5%
B0, SEARITR . IR T BRI .

19141940 4F, SElE A AREH . XL, T
ety HArEh ., EATR. RS R X JH4,
AT A AR ML BT E SR T TR . A R A

3 ARETFIARE M TR ERAL R

Bernhard, Pracejus % NRYBFIR4E LKA,
A I o (YA 195 = 4 = N E T N7 1 oo
F N BERE TR BE AN AR (Y BRAP); Ce AN
Eu NEIGIKITE . AXF T HABITER A7 MR
GRS s 0 AREALE R R, R T
FEET La, Ce, Eu, Nd, Sm; Fr4kw M52
WHET Gd, A7 HAUE P i o0 3R 4G A K
L

LI LR D A TR A )
B mle s ER L RE A E R L,

P RRA A H TR AN B R 5
e i) JE TS AT AR AL BT L . AR N o
BOIR S - RER S5 A% , R 2 57 AT U HAT 20
k=R AZY/5E S L

Ha (ERLELET T HR)

AR

BT XA,

Hte N RILFIE A7 LS . RXIFR T 2450
Mo TR, 19501951 4F, v [ #b 5 i 25 fir
KV 2 IR AZED X TAE , Jefaiilsl 7o X
1:1000 HJEHFE 7. 2 km® o 1 ¢ 5 J5 X I Hb 5 (4]
25600 km*, 1 :5 000 " X HfEH A 7.5 km” ,
i T45FL 68 4, 3 110.48 m, 1952 4F 8 A= T
CHIFE IR L A i) . st T
AL E T RO S ST BEAR . IR
B RSER RGN FEEHZN, &R
JEBERARH

1953 4F R 2B 4F, W T A L BRI RIS,
AR w0 1L AT R4 . 57 1L A 5L Ah
W, BT ABHAERIRY 3 550 AJEE] 1 048 A, #
WA= 3.3 J7 ¢ FRER] 1,56 J7 v, IFE “%
17 BFT5.

1953 4F 11 H , BT IJLIEAE ™= it 2 . Hi 5T
RGBS 5T E R X 5L, ST TRFTERTA
M TAERCR . X “HkELh &8 K s T I
Wy, SRR, AL A LR A i T
5% 5 Ak 5, A& Bk AL b S B OK A AL s
32.71% , 2900 CHIBEIT . &% Mn ik 50 , ET
a5 . FAERETE T AR ECE KR ARk
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MRS, WA 20K, Rk ) KR,

1954 45 H , SRR E ZoRT . FIREE TH
PRI O AR B FR S A IR A A i i A (. A
W, DX A A DLBR R BR T 35 X 42 1Y e
Br, [RAE 8 A TSNk Tollk A B R o i ot
BN T A R A BN (1956 4F 5 B0RR IR
G Tl MR TR 40 R JLO—BA ), F 10 AT
DA TAE, 12 A48T OMESED A it
), TEMEIERN B, 1955 4E B AN, PHETT
KR . 2R AYE, AL PR 2Rl
AKEE AL 12. 89 km” AYRT XV A TEIER . LA
WhE, WL, I, R TRIEEET )R, T
1957 4F 9 H 45 HR . 1958 4F 1 e T (1w
WAL USRS A S B, FAE9 A, &4
it 22 o Attt

EILO—A A, BUS M R 2R . 1)
A RRIRAGE ™ (1) £ 2L A B, FRIEE D fifi i 907
it CB4EE Mn 209 DL R AR . IESCRRBAG
JEARX EEHA IR S, 2) IE T i 244
W= EAARZ R, $8 AL = R T
A G AR AU B, 3) B X PR 4
SR 1L R M R B A e S I R bR Bk R
WAL T TORE L [ Ath hy v [E] BE R ) 25 B PR AR
T AT HHE R 2,

1960 4F 3 H . WiE 6 & B A 7 Z =SBk
AW XGRS AT A T4, & 1965 4, HARIJT R
AR SCH TR 2 A FE b BB T AR 24t T

SERE N DB XK SCHBB TR, 5T T 0 4
AP RN & HRAR T 2020 HIBRBR SR A™ A1 (1 B3
BT, SR 4e WAt mi Gursebe T 1964 4E A
1965 4F 2 YOI BIRAHE B G 0, B T &5
KT 2000 MYBRIREG T B TF R A A, H80E
T AR AR 1R LIRS BATE L TAE I [R5 A
AR TAERE 29 776 m, A4 961 m. Frifiga 916
T3, BCAMIEARD 38 Iy @ s ks .

RY R, = NBAT 1978 4FE )R i
IR X JRIRHR S LA A PR A T AR, FEfsis
X I BATEL 104>, JA THLWe, B4
WG LZIH I BRI R AW LT . e R H
TR IR . HIE A R TC A . A RIELF
FIFETOH 7 b, P B GR, 7EERE ST Bl
B, S M R RE AR 3 T 2SR AT 8 H B0 A R I
JEWEIR R SR T B, 255 U T 5 AN
LR 1AM TIE TR b, M 245 5 e
Wi—30, W T B FURER R 1 Rt . 1989
T AR TAE, S ABE 12 315 m, HEnfig &
230 J7t, MER THTIL A, AL R R A
FARAE TR, G, HAE 3 5 XAk BUS T8
LSRN

JLO—BA, =R BAAI LR BA ST 5 T
XA, R RIARD AfifeE 1 472 J7 v, fili
TR PR Hh ) A S 2 —

Wa (PEF ALY

BRARXEMH IR

BEVY AL GE R PRI Z2 08 L DK R R . DU 4
HPGEBAZACM, 7 TREPEE T AR R S [0 5K
BRL, 0T XEERH CEX) —% R BRI A Y
REINE4E 10 km , A RS A FEAHM , SCE T,

W IRAL T Z2 048 4 22 B U8 i B AR AR 4t v
FIX R HLZ B R A RO B DR AR
WS ORI T 72 HL e b Sk R 2H 08 5 SRRk
R, BN T O RS AN AR . TS
JeA AR K LA, S — A2 AR R AR LT
AR,

W IX AR 10 A, SRR SR AR S
wREAT ., K 1 SRR, K887 m, JE
2.81m, W AW A E, BT, R8T,
BRI s KA WA TR A, A, BINA
A WA E Mn YR 22.28% . BRI £ 6k

HA43 0t WA R L, RAE-RE, T
WEE, BRSO R AR IS, R ALY
iKF] 3006 LU, BRIk 80. 5206 , 76.83%
80.07% , KW T B, B R Ab 75 34 i
RAZMENEE DL, BUARRE . oA REBE . K
SCH BT AR A, H R AT R AR S AN
WA
BEEMT IR E RS AT
19614 1 A &R, 19611962 4FgHAT 8 & PFAT
HHIT 122 000 HIE MR, mad A, SiRSEF
BEREH 6 ANk, K 35~372 m, EHJE 0. 86~
3.44 m, FHE Mn 16. 75% ~25. 21% , Al SR
YO UEIA e O B, BN 1962 4 4 T
(BePa s Tk LB GO 1961 AR AR 2G5 PPN
ey AT AR 177 7 o, Hh Tl Bk & 12
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o TEAE IRPL

A

JT U JROA R P Y — BB TR . TR
UG HE— P REEE T Al

1967 4%, VYL i6 4 M OSR 24 Al £ —— M o
BHZE AT o AR S K LAt
BUERISEDIRISE . O 25 R, DS S A TR

W, ek —IAPUIERE b, 1972 4E3Z BN T4 AT R
XA REATIEAS . 1978 AR AR, 1982 4F 12 H
PEZT (BEVUA TR B R GOE T R M T R
&) . BIHRERT A 433 7 t,

B (PEFRLAL)

9 )1 %5 o Ll 5 -3& 8 FR

IRALT PUNAA TR B3 68 km , 4ZbFPU)I]
BPGEE . FLILWHhES, o DX BT A (R A, KT
2. WMPAKRE . TIERA, TSR (AR
FE&F) WATrE (B D, IRRAET LR
MG RBaeAE RN, B E, R AE R
ERT 2R A2,

FWRE 245 m, HJF 10 m, HIKE>
FRRA RO U R > K T YD R
OIURITHOE ; FIEAE . MEE, Jad A%
e, R (1982) WR, SRR R
4.

BEZRT W AT, W T ANERY 6 Fh
MR, EEA 22, BESIRT, BE

REPK AR & 5 R, IR SRR, 5007 IR
RO A AT H 6 Bk glk., Rl Bl
By BRILERED B, SEMISFIR AR,

W IXE) BN 2 2R B A B
ik 31850 , FEHZRMEH 4L (5026 ~90% ),
BTRAIRZ ., LB, SO SE,

W A JRRYE . Fe 1% ~5% . Mn/Fe 4 8,
AarE. P 3 KL W (Mo > 2500) b
80% , A EHIEANIRHE.

R AT )T, R R E AE R B AR L R
(0.37~4.85 m, F3 1.46 m), # £ F1 &4
0.091% , % 0.067% , 3t 6 Fim f 2, Hdk
JZ DU A A (A R 200 ) s =k ol

EEY | 1.00

KERE| 031 F——
EEFT | 0.2~038

KA | 034

I
I
I
I
BEIRRE 2~6 I
I
I
I
I

) [RBLRK

B

E1 FHoLE-ay XtREER ST #ERE AP, 19855 Mo
QAR Pi—F "f%: Si— FEMGE: 00— LWL 0o hRIgL: 1k 202
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s TEELE IR TR 35

-E.;g,.r.-;
PR (1 86%0 )y AWM, R oA A s AR
RUFIVR AR A Al (DU )1 M50 7= Jsy 106 BA,
1965 PUJI 601 & X4k, R0 IRAE RS ).

BT BT ER T, KT, HERET. TR
W, NFET S AL, BYUIR, ik, SR, W
Poib it UL 4Bk A a5, 0 a B R A2
RIMELEH 17,

0 DAL T 3 M Gt DR T L — R FU L W 2
B TR s e B IR T W/ (63 S S R R
SN SR B TR A 15 Al 1) i) 4
SRR AR TR SRR L TR
T SRR I R, 2 B0 O R 0s
EEAL.

WA (PEAFK) FH

REFRAK W7 K

RAAKT -5 PR s iy B S-S IR S A2
TAEACHL G LRSI LAR AR X A A T T
AU TS, RN R oA TR,
BB, PR URSEVEIL 5 B NS, TR
LR RSO S LB IR SR 41 R E AR
PR B ELZROK) R LU T IR s GERR
G BT IR ., S0 R e 0l G R CA-H
. 197T1AF, JRE TR AT & 5K At st

TP BN R E U A (MnsBr 0 CD
VER T G SORTRER T A 34 . 2S5 UL il
TR A

W PRAS R T #i] B AR TE 15 km, #7 XK 3
km, %8 0.65 km (& 1), A FBHIL EW [a]#4) 1 7
IREBE IR R B, B XA R 1] SW
BARLEE, WrZILL NNE [ 3, AR,

U H)E e e TR . R

—_

w

~

]
IEINEE

[o)

A

\S

\
[)
Jn
&
3
%
o
=

B T3
5(357]0-

1 EIEFRKM-E0 XFRERE AR B  HHFOREA , 1975 A2%08))

Q HiMFR: Pz HRBKERERIE; P KBRH B A Prgd BERA S S Pud ' KBHBE; Pl S0 &,
TEHBWRA S S0 Pegd AKX AT 1 MRS 2 SRR RAs A LERT A 3 EMET (L E)
P TRZMERD CR)Z) 5 450K s 5 FRBWiZ ; 6 IEW)Z RGlWr)z s 7 PEBR W=
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g, HaaMHsmpcEH, H bkl 4
B (Pr glfPtz g4 )o WA TRAE T Pre gz TR,
XA IR B AN, HA T A e K e
MRS OOkl KB BUATRS s Rt 2 e
ZEE S S O ABRE S TR R R
RIS R A 8 2 WO 2O
W RUMBDTIHAANE ., BB T Prg Z
byar bl R3Sy, JRE 6070 m, IR
RS LA AT,
TRREGR (R TF LM, WOk, Pf
AR ABRBRR KU YOIR , 467004 AR5 I
A=, 4 B 2 )28, #1673 m,
PIEER R E, 7R 0.70 m, —k 0.1~
0.3 m, BEAKE LA —BH 0.5 m BEHOK,
WAoo 2 28, HA 5. B0 A& Mn
15% ~30% , B:0s 10% ~26% , Cl 1% ~4% ; %%
WA Mn 106 , B20s 196 ~4% , C10.1% ~4% ,

2K ABT L

EXTET ARATFE . Mn 16.37% , B:0s
9.29% , TFe 2.67% , S 0.34% , P 0.16% , SiO:
27.49% , & “HH L T-1R4” BAIXBFEWE T
FELER  JFLE G e . H AT TR T
AAE T,

WAt B N R R A DO (6 ) -4k
WA RFRA AT A,

JRAET A BB (FET LR, e
W, Bk, KR, B0 ORAA . R
T, ZEEAT, PR A, B2 R PR
R, BRRLIR (ZPERRRIER) 2, RS
KA, EHARZETZH; A BIERR ABE SR
o BRI KA s, RAET AR
R, BRYEE SRS, MEERD . SRR, B
WAL,

Ha CPEFR) FH

TEARERERT IR

FAREH RAETR B AL 0 R A B b A A
(15,6506 ), LUIKERE . JULAME, B 1E, EAEH
R . MM 50k, &AL 7 R e 5
RIS RYRIHERRAY 3 25, T PUAR R IRBERE Lk 3
A,

WXL TR B AL 25 km AR,
AbTAHE B R A R AR E R A R LR R, B
ML 5 7 RILBE Z AR LB, B Xl — i 1]
SSW ik iy B 2z ) &, PHALE ML ZHF R A%, H
LR W% (NNE [ 35 W2\ 500 X 74
), B XA AR T, WHE D, HZ A —
ik 5~15°,

HR G0 AR A LR R 404 T Il R 3 4
Fl, LlREGRES . 4007 RaE A o0 T m &t
W, B DX BT LU 2H o A X7 5 A e DU I
[pln RtARCR U2 S =N

IR T LRSI AL, FEHEZ Y
HEANANKE AME TS 7 ESHZE T AES
FREEA IS IR A GElTRR . 1987); XA,
X3 VR R L W 2 b Ak m Can R il s
#), ENITREN 2R FTR.,

WTHRAETT R, 154502, SR 161 m,
FEMBORES ., IS SRKE R EHES S
HAL, H3NFHZEN GEF)ZE), 175 )23 95
m, FENBERS LRETUS  HIRT S B A

Z 1R 6,40 m MIMKIERMEPCIRE D 2, 678 43 )=
JE 21 m, MBS S0 2 E)2 XS et
B AR TR ICA A . RARTE R ik 7
SRR AR, 915 43 JRIE 45 m, f B
REVUA 5 5 A R ST ICH BRI FET A
15 57 )20—I8 4 m BRGS0 IR B 5 K s (e
TR RCB R 2542 ) . AL 5 TR 1 W B A R
2,

WS, ZREPR MG, SRR,
RECKZRE K, B TR, MR A0 T X
HEEHER . SRR, MPCIRER o0 A T el RHE
Wi, RHRG AL, P2 PRV AR b 04 4 TR
FUSHSCEETT, BB, R, BRI
WPAR e ERREE R R = 2040 T X ILHE . 2k
RN EL R B 5 MERUL IR 200 T X b
BRIEALLL . e e KT DL S R BB HES A4k
BIERE . KNS B0 IRRE R T 1 T e F 22 41
e, A FROH R L L 2,

REFH R AT A E 53 4 2%,
RVARME R ACGRAER 0 1 (RARKEGRT ), IR UE R4
WA G2, IERVRE 7 A K
REET) MR 47

PARER AT R EL R A RURE , H A S A, AH
SHERE 1.5, WA S H20 44. 6% , FE KR4
W, UWCORBERR™ . MY, MR, ARk
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&R 37

2R WEAR L CEIR. BURPIR . SRR, A
SR Y . Mn 20.90% ., TFe 9.43% . SiO:
36.73% , P 0.091% , Co 0.05% , Ni 0.03% ,
Ti0: 0.31% , J@mEERR A4 A,

HEPCIRERA PRE AR BRI, ™A 2R A,
JRE, BRI E G YR, 20 YR
WA, WCREERR . MR MoK, R
WAL 4y . Mn 26.79% . TFe 7.09% . SiO:
25.02% , P 0.721% , Co 0.022% , Ni 0.11% ,
Ti0: 0. 10500 , " f1 B )& MBI AL B A (0™
R0 ~6506 ), (HKVETR S Pk m L E T,

JeERER A B A, KEBRA, EE ORI
W, WORAERD, KR, HIRHR, MRk,
PIRSIR, IR, BRIk, ER, AR, Rk
5. Mn 20% ~36% , TFe 56 ~~ 15% , SiO:
15% ~30% , P 0.15% ~0.3% , Co 0.05% , Ni
0.03% , TiO: 0.31% , & FEAK, H i
Wh ., T A, SfATFE, KERED .,

YERRER A R . TR A, HA Y i Fgh
5 J)JZ R AL, HEZREERR, AR, M
BRIk, MR, A2 E 45 . M 30. 866
TFe 12.32% , Si0: 17.7% , P 0.138% , Co
0.025% ~0.078% , Ni 0.01% ~0.03% , TiO-
0.01% ~0.03% , FH H 2000 ~ 300 , BFHAR

=z

o

R RAPE RS . g H3 <

AL R ZE R ST SHE (FEE
TRLICE . WON TR SR RAAD RN 2L
o WERTE T AA AR 0 2 1 B 2A R TR 2 B A
IR ) — &K A (% Mn 4.9% , TFe
1996 ) WALIiRG, ik b, ARXgAHHEL, 55
PLAE R AT A T, W2 E , TR
DL KR TR 1 ) S B A A TR RS /K R i,
R NAASERIE RS, R TR A AR A
Sy S N =Y YA ml1i PN E D=2 31| (111 E5 3 =45
Ab ) P RET ST T A2 e B DX 31 o
. ZHEHLHIIE D) K S I Z TR Ry A T
2z WARPE AT o N KT T I
W IARFRUER IR , 7EFR 4T AL b X FNLT - Fivdth -
T HERVER IR

FEARIRA R A VS RIVIAH 3 A2 SR
fbrEiB i, WEIE S 15 40218 T 1 A SRR -
25 W6, 7, 8 )AMIE RN . TR AR
TS FRER A2 5 TEAR RIS ZH TR A% i i b4k
HHPARER T4 5 AEI 2 REER 2 B s AT 4 XUk
ser AR ET A SRR AL A
() 2B 4l SHER ARV IR

UEAh . AT SR bR . AR IR IR
BRI R IX 5 $RHER RN R R AR 2R A1
B XA Ze 3 . P T, A4 b DL R bl S ) 1k i
CETRUTAD ) alIm] i Bl b A 3B 0

WA (PEFER) FH

MEIDELEY K

WA L LR PR PRI S T IR, AR
PR i MG 5. 600, B A Z o 451
PR AE TR, B IRRAE T e g A 4
WA R FKAE T, Bk, . 8. F2aEd
Ao BN SR 1L A R A,

W XA THEM ZR T 12 km &b, FEI8 EW 44
T i A AR A DX 35 L T AU AE Y FH S5 AR 3
(KD, "X NS, WRAE ., A F fE &
BRI, B RCA S B2 ] A0, X
N R AT MUK G B A B B A
PR, Bl LA TG, miA k. AR
MR M, 0 2B T BJEL 170 m
A ST REREA S . & Mo —fEh 120 ~6%
44 3.3% 53 TFe 2% ~5% . -2 B0 k-
FEW RIS SRR A = B s, 57 X F
., EEEAPW T 3 0B, 7 AEZFR (3

M-BERR 4 DR, TR RUZAR
SR RN AN T SR N (70 7l T2 o Y € TN ST
Mgk, FEH K 200~500 m, FE 100~ 300
m, J& 1730 m, WHEMZS5HER—3, F
i) WA 2R )2 G, R R A, AR
JE0~40 m; FHEEMEAEN A,

WA TV ERVA B30 . B0 A L kR
W ATE-RE 0, TR AT o R IR AR R AR 2 25,
AT G G X AR 700, SEH R EE
Kk, 1985): Mn 17% , TFe 26% , P 0.023% , S
0.16% , As 0.35% , Pb 2.8% , Zn 0.34% . SiO:
10.3% , Al:0s 9.6% , CaO 1.5% , MgO 1.1% ,
Ag 73X10 ", @ERME AR G, AR A . Mn
166 , TFe 28 , P 0.04% , S 1.65% , As
1.63% . Pb 0.9% ., Zn 0.04% , Si0: 11.3% ,
AlOs 1.9% , CaO 4. 7% , MgO 1.1% , Ag 26X
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~
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NN MNE 4R B E

B1 BELEkE SEET HRE @RwipEs) 108 HFBA , 1978 WA M)

Dsw— LIRAGEHO INLL; Dos LRBGE R ML Dog HRAGEHFATA : Dor PRGBS MLL; £, A7,
i AR AR 5 2
6l Bl s 7 FERMN ;8 WT)E 9 IEWR

ANFZERIAE R s e ERBEE 5 g WSS SK AR5 1

BT BRERET. TTEYOTEIA s S IRIRER B A

10", J@ I, B, BREOMATZEG AT AL,
BE, AR,

JFAE AT R HOIR . PGS IS, IR
B AR BREE A Bl R  RRERT
IR, TR, BERERET. sERET. #Rb. BRIN
BER OO0 VLT H B0 CRLEBE AT
HAnf, BN, AL Gt A, RS
5o Bk RTTYIRIEZ N 0.05~ 1 mm, KA
WREEEIR, SRR, FEONRERRET . R, 15
A, WERRGT. BETET. BYOL. 7R SRS
Yy, FEASRE Y2 A0/ NS AR AR R A A

BUFEAT AN BORIRER & B ke 1 s (EL iR
0, Y- my O RPVERT WA E . S

M7, Mr, %

B-thi-Z2 Bk 3 AR B 4R

B3 2E 0 BB 20 (5 ROIR 22 5 B SR 3 (L 330
T, WM AT mm , B HIE AL
SPGB ., TS o PO T T OURRE JUZ
IR, SR (B D IR AR
HOMEE. BE WA, EA R AR B4,
A E RSAR-Z & BK ; XaREAL, 5
AR B AL E R B R R AL
BARTIR.

PR SRR O LRES K
EARAERIHIX , 7RSI S (A
= SERRH B RICESE ) WORET s R
P§ SRS T [ Ao

W (FEFK) P

WL IR

R PR T rh BB S TR A R
FH L JE TP R E TR TR (OB -RR A,

W R T r AT 2R PG 30 km, & X Ab
TG MAER I B R R 40T I A Iy, BV
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— TR FFEAUN, XA SRR TR R K
TERG, FERROAR (E L,
T REIZIE A0 m, THROVREICE , i

B 1 BELE HRE AEPRICER T, W iR 4 T B
236 MR &AL L 1979 5 W&k
Eors— P FHERGEHEEM; 01— FHERS; 02— BEHSEH Kk
My Ocm—PIREGEEIIEMA; 05— LRSI A ohe, TG4
Sizh*— FEBGEHEZEHF T Sz NEBSGEHREF LT
B 1—mAbmER; 2—Wr)z

HETE, EEHRIRKER S, SR E,
MEM IR XN WA 2 )2, S0 RNTURR . R
O DUE > SRR A — 22 B — B R A — 5
Th . RN, RUZR A B & SNSRI,
JERE— R 0. 57~0. 8 m, W J=H AL WL /NARLREZEHE
WO, Rl . [FAERIR S AR 1

WA R . RER . AR B LBk IR
A, THTRE, FEEAM. Mn 2006, Fe
2.1% , P 0.068% ., CaO 14.01% . A JFA:
DUBRIR R A MR D A, JEE TR,

WRIREGR A LR (WL, K, RS R
F, WOHERZ, TARHER, KAk, BRIK,
FARRIR S “BERL” R, A YA ST RS
W,

TR R BT A AR S A AR, X
JCEB AR, MRt by B DU SR R
W2, KRB, HRFRER A DU AT FIEBA
YRR R RS SR .
VOoKAEE, &0 ZRREERBERTY], 72
TR BB A 5L T I A A GE A B e S s v

W IRYIE AT RS o S L 28 S A PR
WIZAE, EREIHX ST RN AR EEKIES
SRR RN T

WIKIE UG 432 CE a4 . 226008 A
FEEERN) 0" C Tfl . W T E B AR
W IR S8 DR IR

AT N REAE VLR vl 5 AR BT v B8 B e e g
X FHALT IR,

W (PEFR) T

~E3EEy K

AR B TP =BG kR4 b, HFE
IR A R AC S AT . A S F R R S
B ARSI IR, LR IR R R R e
ERREED S E DR s H AR IR O R R
FRURIREG A IRIERIE . Je R AL A A R 4
HEA

W IR F = m 8 SCIH g% B 76 N L By
&%, e R 3R, 3% Al 507,
SW iz A 8, NE WUAROT ;. Jb 300 7 2% ,
MRMARBELL B, KNSR T . IOk
Ak, XA 7.3 km, $50.15~2.7 km, fIEE
Bl R, KMF, ALK TS 5 B (&
1),

TR EERRA , RS TAHKEZ B, N
VIR RN . D Tl e IR A 8 R RV
B A, A SRS RO, Wy E b RIE
., BB Ref Mk, SRR ER, SRR Rk
IR, RERAL B 642 m, h L N4k 6 B,
T:f T f . Tof HHZERIE S, B A B
T:f RWEEHET B Tof WEEW B T f NE
@B (EHNNBRIE I ; FRARE s Tof
MR BE s T £ R NERE KA B

SR RN TIRERAL S, S . e
e Z B S BRI IKE ) R R .
JE23] m, WFETFERET: /1 (URERET T
By, EETRET: £ CORAT & B O
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1950

1830

1710

1590 -

14700 6
1 SIEfay HREE iR, 1983)
Tog—H=F/GEANIHLA; Tof> by Toft . Toff—h =HG LAY
BB (Tof AP0 B. HHE (L& B, HAE
T35 iRl 2 W23 R AE 4 WHRELES
SEhifl s 60 R M

EfIZ RS 156 m BIMHb A RS dies . T f
JE45~72 m, ;=8 )2, HP 5 )2 (Ve, Vi,
Vi, Vs, Voo HT AL E X, Vs N EH JZ,
To f 'R 21735 m, J=H 6 JZ24E0, EFZE Vi
FATIRES, WAL 2 RS Nl AR 2,
W IR AR XN B PG e T AR i T e . BB 2
Fflh T AR T 7

TARF RS BlAE—3, FERZR, UK K
BER, DR K at o faoe . B0k
KEEARTF 1500 m, $E 200~300 m, JE 0.69~
1L.31m, £HJZ Vi, Vs #R2EZHZ, ZHRET
IZY LRI

SLRGER R 3 FPIFAE AR 2 B A, 3
- AOEBoEYR . S REMERT GRED) B
A1, BEIR AR B -TR IR0 11 LA R BREE W (1, 2
TR FH N BERAG S5 0O B 0 2 P A A (3
P, 1980) SRFRIRAT HH (XIEFES, 1984) Fifk
FRAGT A, TRAT A EZE-E . E07 20 A hiE
BT EBESCRT A, WS RE K (S
Bkt ) SRR A LA RRIREE R (K ) B
s (SR MBGESZ , ST BB
A TRRERER 0 1 TP B BEIR T 41 55,

SRR R A XA A P S R i

X[ 3 4, 1984 ), Mn 23.26% , Fe 1.55% .
Si0: 13.60% , ALOs 3.06% , CaO 19.23% ,
MgO 2.76% , P 0.056% , S 0.096% , &% &
23.78% ; Mn/Fe 15.01, (CaO+Mg0O) / (SiO:
+ALOs) =1.32; P/Mn }0.002 4, JFAT AR
{0 (AR TN SR o3 T R e WD NS~ R R W R el i1 |
PV, Ve fefd, £RWRAEART A Fd
¥y A B, Mn 39.52% , Fe 3.31% , SiO:
20.68% , ALOs 7.23% , CaO 3.4% , MgO
1.06% , P 0.040% , S 0.032% , Bedet 12.86% ;
Mn/Fe 11.94, (CaO+Mg0O) / (SiO:+ AL Os )
=0.165 P/Mn 4 0.001 0, WA EET AJRIK
. FRPEDLFERE A .

WA R o o IR A R A SR A A AR
Ao RAER A A3 TR PR 0 A Ch 3T
W W oA (L, ITRET; BIEAFR bk
RIS R FEALER 41 ) 5 BEIRIEER 0k R4S
W O ET ST 5 BERAFR A BER K 5T 4
AR ), JRAEER A b SAE Y 9800 . KA
R A ALY 20, RS A TR A 5
2600 , BURHURAEEET ALY 4%, HAY 7000 K
SRR A BRI -k A s Hor
JELASEA R A B AR, G B R
BB, A 28 AR 8020

R A BB YOIRFN SRR, i LA
MR AT il SOk 0. 3~13 mm, —f%1~4 mm, fij
T LMRIEDE R 3 RO RE | 95T AR
i R ZBAEYE . AEMRASO RO, [F
O3 A 2+ LIS, A2 Mmook, Hal
HAS L S 285 AR R B, i R 2 [R) hy T A
B 7 A B 2 S R AR R RO A SR, 3
Gt R EAR R SRR ISR A

TR A A S 22 R 0 B85 Bl A 1A i
Bk B A, BB AN 0.4~5 mm, FLJTEE
IS5 R e At i g A, B A A% O BB
FRARIFLCOIRHY . S BeE Bk IR

BERMER O IR PR A 2L, KO3 5
W BB R A T S AR ) SR AR R B AL X
WA, iR, 258k, NRRIE RIS RZ8CH S, 1
BAEBER

A DXASE T T I T B AR SR P e P L AR T
T, R IRIE T kIREh G 1ol 5 Sbma. &
TINS5 AL T 5 RS R, A H)
REAE CFRBE— 3% KBRS H 2%
Z W IR ORI 2495 sl GBS A %, 1991),
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4B R 41

R 39 ZEMTAT K I BERCRETIX 3 N AR P 2 AN
M, AR ACSCETE I R R —) UL
BN T /02 KRG, UL ARRS . AR
MM (FE—) DUk Te F 402, Ik,
R E PR & TR

SRR RIS A Sk L B Y
B RS . PRES FHE K SEIRE LXK
R (MnO 5. 180 ) ZE 1 WAL AT HE LR 4. A
IHIK A WA 5E 2 54% & Mn 5% ~15% , Fe 5% ~
2500 , AIYEAERTR (i, 1985), HA AT AEM)
SR VR AR A A G E AR IV B O ORSR A,
1991) B X IR &40 HUZ AU AR BUMKIE (B4R
A 1992) d

AR5 T Ceovr /Laco BN 0.3 Ghpg) ~
0.1 (H4), HBBMsEZ8, HH o mosi=tE
MK QR B AR R R P s A
FEE,

RIREG A1 ELE S, NFEE , B R IR TR
BT, XIESLE (1984) AR “UEHEmaN, ¥
VEENL” . FRAEASE (1991) 5K S b e AR

FHWMIUH, RTEET 4, MRIE (1983) ¥
WHE TR, RO A S AR A 248
B SRR IR A MBS, B DR A & AR
fiE, FBRA (1991), FEERAE (1992) A Rixa”
IRIEHUK TR (2 AR ), S IR
Ersm s TV R DU R LK P P LR A
IR AR R EL SR SE AR AL , FLR PRI ML {E AR
RAWFFE

S| B BAR T R ZE A AR . AR Gk
RN A = F i), PE40RAE (1992) fEFiED
TR RBALGER U oRAF R IE 4G A1 . 456 X
DUBUAEA T . IR ARl X 4 R i =
TRE R, DI, R b 2 A Al JE 5 1 T v
B BB T IRANEKE . FE A E A,
HiHR R R B A A T B R 75 A B 15 M AT 2 ib
FHIX . sz [FEDTBRg s, i, TR, RS
FITFRE . A AGdla A . Bab sk
Ve -WR B DA AL A IR £h 7 ¢ J2 46 2 B 2 TR
FERA TR

Ha (PEFE) FH

WMEEEDRE-RY R

KAL-DURRA R 22 57 T ks X sl e 2%, A
BN AL R R G R 2260 . KO- R
Ao R SENER R A R (BREKE) SR,
BEAAXN G H) 2 Fp, Frsmssdtibhigk
SRV RS RIB R AR OIRA R, NRER-
HEAA WD, 0 aREHITRAR ., 7RE
HH AR,

FEFCUP R R TR R A L AS B 7 60 km
Ak AR TR 1 AR 48 DX A R L R ey R 2 2 )
RN ST R R, IR B, B B
Wit W X ARMSREZE B A A o it LAk
IARRA R BE K 829 150 m), J& FPER TR &
M A

T RBRA TR AR ST A (Ce) W,
ZARA T LR B, B 2B, & 2B
TZ B R B,

B iR 22K, BUZR, B—Bh 5720 m,
TR SEEAFERESE, P )2 DI S E £ 5%
WA ZE N E, A REE . HEAAA AR R A
kb I )2, H IR TR 2 Z B )=
N, £0.8~1 km, % 0.3~0.5 km, H 3 JZ#",
FIHE 0.7~30 m, F5.86 m, HH ZH LI

2, TR HEWREGY, B3 hE NERE
AT, AL FETRARE . AT N
F . BE.
TS B B R E A
W XA A& . Mn 18.77% , TFe 7.17%
S 0.98% , Pb 0.07% , Zn 0.15% , P 0.06% ,
Si0: 24.76% , FAMNEALEET A F B0 4. 1500,
B Y G . TFe 47.21% , Mn 0.93% , S
0.46% , Pb0.20% ., Zn 0.18% , P 0.08% . SiO:
12.48% , Ba 1.78% , Cu—f&} 0.01% ~0.1% ,
T AR A IR GRS 06 (& 5006 ~
6020 ). KB NN FAL L2200 A R AR
W MR RACER T A, R IRERT A (3
W) A FEEFAEA, RN RHEERRLAR 0. 01~
0.05 mm) ZEEEH™ A A5 5085 7RI 2% AR ]
o3 . POKE ISR AR A B AR R A
rn R E A AR, WA SRR BRAL, IF
FARSRR . BARRT. BT, W, A, I
TEERR™ . SO MR Ak, A AR
AR, AR, R oK SR
IR NI AR S LD (5 25D 5%
AR TR TEMEERR, AT, A, EH
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1 ERDRSSEY RRE RS EE AR O B R —BAF =BA L 1985, A kEh)
Q MAR; T F&ECHE CRAOHRAEIDE); Cla FAREMED A FROWH GRKE, BHREE); Cd &
WA FIRTEA A B, HR R B AT R Cid - R A B ORGP A MibA . M A Ciad SH)ZHB Ghr
KEHRAMD 2 Crad— MR R (FRMAWD A IR AR Qd— ST WART 2 HEB G AR EHZE): CGd—FRK
FLWEEB RS, WA BbE); Cid ERRERER (B0, dBOaEREIRE); o LRNKAEK; 1 kE GEIFRAF
SHNEOREE D2 Bbs s 3 BRERA . KA 4 A S REBEb A 6 EEbE T SEkEbs s 8 HEA 9 MR EUR
BRI AR s 108072 11 EWiZE; 123602 13 Rl 14 mabl; 15 Mg, 8L &S

£, AW POKSIENSEE ERA. e 12. 7% BN IRE R 314 °C, B A MiRT
A AT B RS B EA S Mk, ARTBRBOKE N 2 A G . PUKSnA
W RIE BT BT V0 Fir e K 3 b Aol T -4 A EER ARG TN 98. 76 X107, Cen /Lan) =
JBAEMX, B XM 3~5 km BYZF/REFEH 0.66, Laov /Yboo = 8.91, EE2F + & 4 5 4.
BT K15y 0 QU L Sl NI T = 2t VA5 v 2 5211177 N = ¥ i w89 L e A D= = O |
MRS, WAAAE~BEE, ZRAENE ML, EECEISIEERKITESS, KGRk
AR 2 B2 . SRS KLU0 TESRERILT R, 2 A DR
RS, S0 RNARES, A, EAs (8 A8, Bekbs . Eia a2 00 A S
WLOEY. BE. R S MBS (NIWWEE. &%, UIE-E TR RS A BLAE.
mE AR, BIEA 6 m), SR A e FARIAT R N ARG 5 Vb ved] -3
JCEAA MR, B BE. B BIRGE. HY. B & BEEATBRBRERA SIS, SR LA R
S, LR PR 3225 TR O L A G BAWAES s KR MRS . o S
e EAMRSE (1985), SMIKEAREKT "0 (N A BWTFA F A B K EE - o R 250
—0.46%0~1. 25%, , UL TUEIK 6" O fH (—0.5%  FEME A lmigi AL, SRR S, TR D A
~0.5%0), UL RUTARET 5K 2 A MM R mEA . SO A MO £, DIk, H. . .
B, GEIREFH 680 (HR 4.86%0=8.40%., #F . W, WUCKAEHR RIFRT ARG,
) {57 25 (3180 A9 AR 4 TN 28 5 98 ATk 134~
158 °C; ek ZMPIRA S, B8 (6°0 (HN e (PEFR) T
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ol é ] - T S R 13
o8 _!g TEE=E EH
MEELZRET K

SR IX IR R T 1951 AR B, B 4 ik
A 2AC, EEA 2 AR BER e U B
Sy AT TR . SR PRI R BT E AR I B S 4
IRGE FB R EIUA T (B D), 7R —4 8
FEAR BRSNS AR YRR LR
379 m MACIRE 24Dl BRAmmm s e, b
R EEe L AR EERIESE R Y. % Mn
5000 5204 , BURETZ LA Bk R A
. SATHIE AR Z AT — AR i
JZ.

Bl EREGEY REEREE
L SBPUAR s 2 WRBREEE =R 5 3 PAERAFAER s 4 AT
FERF; 5 PHIERR,; 6 LATERE

BLAE TR DX s RS T4 IR G 2 — A R HL
TEMEAHPR G th DU AT IR B VTR . X LT
JETE S KGR e () — Le G PR L T B2 TR
BRAT RO T3 BB /R kb, 9B RS I 4R R 7 b
HH ) 2R A B2 R ] WL RFAE

FE . & KRS oy 0 = B, TUA .
W, JEE 150~200 m,

FD . BEOTA, KREEEE K S, JRE 150
~200 m,

FC . JZ2 RS A 5 AR A TUS JERE40~50 m,

FB: . b—0lf, BRI, JBJE 30~40 m,

a—GERRIRA YA (R BRI 2 ) JEEE30~100 m,

FBi . o B4k R DA Bl & A i 2B 8 T
A FEPEXIHE b X JEEBE S 150 m, b—SEITEF A
MARR D S EEERARRIEY . BNk, 1R
PEXI HEHBIX JEEEE R 100 m, T, WS-SR EA
I QSRR A AT A IR AR AN
AT FAEZ L,

FA. FEEMHNKAD S, HEEREE,
SRR A R s SRR, P H s AR
B . SEEREE E A B, X b IX R
J&k 100 m,

s KA AR IR R 4E /R SR AF
WR 17. 50~ 18 44, G AR A AT, &
IREE N 4007~500 m A FA—FB 3/ AT & B/
BCAVER L,

FEN T RAEENIRE , RZ, S
2. BAE., kR,

FUEMEE EE R, HIRE
275 em, FEAAH EEAYCRPERE A, HAL
G RAB LA 5 BT () S8 A . AME A KR
AR, BVERAAE,

BORZ R T 2 0 F 255, AR
b, EPEXI LI X R 3~9 m, FIEE N 5
m, BCRZE—MEZREE, JLF2AKFEE™ .,
R Z S B S8 EEMN GIERMEA
Z) MRAHT, HEH Ty aH — A b,
TEMCIR)Z Tt ] DU 2808 5 S 8 B )2
DL A O3 i () BOR R JZ B, T LR 2 E 8T
P, e HORTERT ARG R 1H A A IR R . HAT
AR ZA LA, 5 A0 20 PR et
B ) S AL AR BRARAR T L BRI
TR EY .

APERE 0.5~1 m, —AERBE,
BES AR TR R AR AT RS Y SR
JZ . TEHCERA My A e e X, a2
TREAERECH RIS RGP AS R
IR AL AE F T A A ) N R AR 2, ax sk
FERE WO m R I R REEE , FE
P FIRRE R R, X SE I RE FNERR S X PP PR
VAR v

GARES~6 m, HERAESCRZHMLEZZ
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FHeWREMAS B R =

2007 4%

-

W f 3 BT G
T 1A R

b, BX)E R EAERIKY . ARTE 2710 mm 5
AU, GAA— BT AEE L, BISEEXA
Wl =K ER T, BHERT FVER A A4 4 i R0 JZ2 R T
M, SAERETTZ, &1 15% ,
WA+ REREE R 0.1~0.5 m, EENHED
ZEPEMRIEE , (BRI E— S a e, T A

.JI-
- TP

TERZATH AT 702, ZIEAE PR e A 19
km®, B TR 12 km®, 76 5R BRI R AT BLAL
SR A oA, (H AR SRR, A EA
K,

HE (BIMEF RE LI RBES k)

ENERRE SIS H R MBEY K

B g S A R R R AR TR O — K
200 km , FEFH) 30 km WUIIES 47, Hoh A
200 28 . 20 RAVMITIR . % Mn P34 4626,

ZIX S R E RO ER LRI, HA
FONE S A BRI IR AR RERER A R

B e - - - A B SRR AR

IXER JZ RS 7 T Mansar HIEHER,
PRI  JROEXFEL WP 1, oAy Se S ALt = A
BilARE 5 b T MR Lohangi 2H (9 4%5-fik 2 45 F1 K
HEA,

CHHINDW] [BHAND ARA|
“RA DT NAGPUR DT DT BALAGHAT DT
GOWARI [GUMGAON| MANSAR | CHIKLA | TIRODI
RAMDONG| ¥ ANDRI [STTASAON[s1TAPATO RAMRAMABHARWEL]
RIMOHGA GIDONGRIf NETRA | Ukwa
TUNAWANIpUZURG AREA AREA AREA
AREA AREA
T —
BICHUA# ——
I I
JUNAWANIA e E———
I
R
- S
A CHORBAOUZA .
e
# ) BT I
MANSAR#A SST-K){ — (51 —4 - (- -
el | —— S ——
4 \.-\‘\‘_IIIIIII
. LOHANGIA e B
KADBIKERAZ e B e B s B s B -
SITASAONGIA
B RERREA

E1 HEZRFERESEERMILRER (S5 MR TR UG£ ; 6 Varentsov, 1. M., 1980)

1-—Bichua 1 Junawani 41 ; 2 Chorbaou 41 ; 3

iR J2H S R SRR A RERRER
GRfiades) S5, i BRDIRYE I3,
ARG HFATRZEM, S5 a58AmRE)E,

IZ X AR A SRR S I S W

XA LU ILA 28X,

D BHHE (ERREXD, AR e
REERIRL . REVERRET IRZ —, §7J2KIAS
km, JE1~9 m, #JZHRAETAIEG LTHCA
Kz, R EEAONRTECE A S, MR
waYEE . MR R, R YA
A, WAL,

2) Gy X, AT AR AL e T

Mansar 2 ; 4—2¢ 540 ; 5
A-BREHA-H = WA ; 8 Lohangi ! Kadbikera 21 ; 9 Sitasaongi 2 ; 10

AR A AR 56— B S - BRAD AR A 5 7
Tirodi B AR BRAAL; 1150 126k

b %

FHHE, 5 EK25.6 km, HHE3~3.5m, [1]
P ASHEE] 0.9 m, B WA B LB,
A AT R

3) BUHATROA XA X, J& 57 BU X A PG 4E
oy, R FENB AR, MRS THOE
JZHE S . WEBRERAYCERZ, RBER 1
m ., HAthHb s BA7 0. 15~0.2 m ., £ 1800 m £47,

4) PSR X, R HERE 2.2 km,
HHBJE 1.5 m, WS, A MY a2
TERIX,

5) RAMEM B X, %0 X A0 Tk
FREE A BT X B 5 55 &R i A 28 R 4 BT B R



WM BT AR G AT

) x5 4 TEAE IEH

&R 45

&1 PRSI IR REET AIEBAEET YWAES
s M TR R NI s Al Bl m Ay A s
RO RO A
AR R IE Dongri MRS FEET GEEEDT K R ORAR DA
23 B Bururg-Kumura W A A R H
S AR AR - L A
RS RLR- SR IK W TR DU
TR R L A
VNSNS 1 Fcl ram 2 P ey
i%@m%m%mmm ﬁ?ﬁﬁ%ﬁmﬁﬁm,ﬁ A A e
Hasaonst R R TRV A B DN A
BRSO A R B R
R AR TR B A R B D AR AT B
A Tirodi Sitapatore WERD TR R S BRI BE B N TR R B -
oy P B SBERT JRBARARR S O R

i R 5. T A I R R A

F1 .3 Netra-Ramrama

WERD TR R A
B RER AR AR IR S A

il B A AR AT - RO A - SRR BT L
i B A A - R DR A48 Bl WA - R A -0 B
i B A A - ROV A A S R R

g3 Gowari Wadhona

W TR RN A
B R R BRER SR A

il B AT A - RO - B

i BRI A R B o BERRE A A B

il 125 W A~ 10 il A A A - A - T AR LD A 5
i B A -4 OV - R A - A

Z ., WAUEREERTEAR, AU THCE, Ak
A EROTCAA, TR 1000 m, FEGY
WA OB TR, R, SRR,
/ST T RN R LN

WERIEN SR SR A UR B N v
FRIAZE D RIS HIURY) . RSO ULy

DURRTTHERR Y o JL-F- 2R o 5 v o B AL 2 AL
/0 Si0: 5 AR TRAT AR 4 9 th AL, K
LA Si0: RS VIR, 5722 AR BB,
BEIRLEERYIE &, AL AW BGA I, IR D
W Fe, Si0: (G8 2), A WUBHE-J7 SR04
LS I PR IR /S 7R N R A EA e

F2 FFEREBENSTENT AHES
R0 S 'ZE W %
Mn Fe Si02 P Mn/Fe
EL L i X 5 R R 37.5~41.0 5.07~6.75 14.35~21.5 0.04~0. 225 5.6~8.2
ELRL R X 2 0 LA PR 447~50 1%
EHRFEX Tirodi 49, 25~50. 25 2.25~9.5 0.15~0. 25
50. 5~52 0.13~0.18 — WA
BEHAGPHL Chikla 46, 5~48 0.18~0.23 3
45 0.25 E R
A% TR 2K X2 2R IKH R 27.327~42.09 4.6~9. 1 9. 06~32. 70 0.19~0. 65

EHFRE=

IR T 85 P4 BF RS R AR g 3, TR 24
50 km X 25 km, SMEEATIT R 15421, “FHE Mo
2500 LA b s BRI BRI fif Bk 3 000 U7 v,
Mn>270% , Btk S ERAEIOR FRaE R Hing B
Sy N N

N R I AR DU R, B A
Mk 2

WX AT IRALL . e KRB0 IR TAHar

WA (EREERR S HR)
XEH IR

RURFRIA, H 1968 IR A =460 4 . DA R4
Wk E, #AEEET A BREEED, SR,
B A BN EIN 1 Y 7 R S WA= T T VA A A B Y VA wo T
2 30 m LL [,

& Mn 20 THESHS M JKAN, B 30750
m, 135 m, KEWNE Mn 5% ~30% , #7)2K
B ARSI A1 JEEEB S Mn S,

EW R AR NI 2355y D)
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ST ek R

HEWRERZEHBZ T = 2007 4F

PRSI R, DIOEEIR BB UE N F 2) |k
AR L ARIRER Ao 32 AR R AR
HIEES, W2 1~9 m, —f% & Mn 27% ., %4
JEHA—)Z 1 m JE AN SUZ MR B R R A
WEA PR 20 ~ 306 , BRI 0. 500 ~4% , 450
JEERJE TR UL TR AR I, JEGA 9 m, HE
THRAE M RNRZ 1 m BRIRER A (FR A 2),
Je MR LR TV () e ook BB TR, 072 1
B RGURIRBARIRE . W 2EN . 12
JE0LH R A AT Mo &2 B iiEAL,

WA A SNSRI B kIR A . HEkkr
RENIEBLR , EEH WS W
AR, IR AT A R S
BT HHME—RS Mo 578, HAEX415 8 Mo
0.66, Mg 0.15, Ca 0.11, Fe 0.08, T Mg Ht
T Mn, EHASFELK, 1M Ca, Fe it HEA
A W2 AR RIR R PR T A 4L, FE
SEH44H 4K Mn 0.18, Mg 0.03, Ca 0.74, Fe
0. 03,

A2, BRZE L 679 m 4b k@ ik
O RNERGEN, BEEERT AR, bR
WA REA RN G A RNEEEZ, BIEL 24 m,
R GE P R BE 24 30 m , LIRS0 IR A7 1 Btk i
a2,

X ERE A TSy 2 Fhs,

D) [FURRER A, 2 DiB" ), F%
TRV A 2 WO, ke
WA, BB, Kt AEYRIRER. BA A
wighty, B R, RYLREE I iR e
Dy ff A S50 Bk 5, WA ARSE Sy Mn 27,
Fe 7.1% , Si02 3.32% , S 1.8% .

2) FELAAET A, BN, S RERIR
. HoamlBuh FAR MG, g &K 24540,
T Mn W R4S 2ZE ST . DR b
W, WAy . Mn 50% , Fe 5.8% . SiO:
2.9% , P205 0.1% , S 0.05% ,

X AR BRIRER A A Mn 1506 ~200% ,

MEEAFEAE N (1990) XF 522 R RN X AF
S, B ERER, RROE RN FHERILF . /S EHT
GFBOT TN TEA A A%, 0%, hEkib
L T HIEREEAESY . HSCRAR L

PRB 20 X TR IS Sy AW 2 SR i S 1T
FRZEHL , ZEH N P HOIE AT W AR L T SR
EANTIR ALY B P A E Dl TS A e = A - S=F4E L)
AARHT . UL SR DT AE KR R 100~~300 m
AT FR 7 N AR AR L K IR T KU T TR A JIC B
0 b At i A AR OB IR TR K

R A7 28 ML BR AL 2A R M ik [R5 2R AR
IR GRS, 02 PR RFA 6°C T
0, R FAAIRIREL A s B L2E2ET 6 C
B RAE (—16%0), S a R o' C=—5%
~0, UL A PR IR ER A — 5ok B A LT Y AR
WAEH . BRGNS = LR Rs ., 92 LET
ZHEERA 8°S=—30%,, BHEN 6'S H 8%, HEIA
S AR R N B R R A AR sk, SidE Ss/C
(TR, WNTET AU Z A3 B §E 5
e, AT IR B, A LA,
Gh, B Z TR AE ) B A AR VE T A 7R
/N R AR A B A A B A (R
2.

R b R AR E S , AR > A ol A
BE. B AT RBE AR 0 _ LSS R A
MHERAL BT FRE R DU A A
T — A R W P oSSRy, 5 HAR
W IRUTRR A AS RS AE T S B TRIR B . AR
FIREPRTE SN UESE . 1 HA PR B RS . 5%
FRAY Com i 0. 576 ~1.0% , DRI AE R IR A B BE
I SAPUT R RN . BT A A AR O AR R R
TiA—ORIN R TEAR Z A VA2 B By, DRV - T 3
1R DURRZH 55 ) L 28 20 S 1 fin 1 A3, KR
i TR R B, L RE R 2 5 AR B R TR A
i, N T A BRI RS SRR
WD, TSR 2 .,

Wa (ERZELEH FFR)

B BAMESE A K

Tt L R AT PR T B rp iR s 1l 22 ™
TREARIEN R JDURRIETR, AARAFERIZE IR
VL S0 A 0 1 MU 2% 1) I 39T BRCER B 490 241 5 i 1]
i

RIS Min 5 ZONRTRER A (hooitr U

FRIFRW) KEADRCA . A Rk
WA Bk BE K S CAYE A EES A — w4 T
(RBCE ) BERE, FokiEE it — 23 o K e
R R (KT 0.5 mm), KIEFASRA (0.3~
0.5 mm) MKIEFMAE CMF0.03 mm),



WM BT AR G AT

e tEAa R &7 & N
BHTEE E MM ES LA L., R TE

D bBdiseafr, KIEFERS , M A M H
BRI ;

2) BWEMILXK A IS (Horrsjo A£RA)

3) BAFR ML K flZ4k S (Filipstad Jarna
Hyttsjo fERIFA) FRESR A AT

A R0 R A AR 28, 3 2 Feb
LR S &R o= =% o 1 o) R [ Kt |51 M o Y S IS
B WAPTHBEKE . HaaWN, 5o fa 3%
HZRERI A (7000 ~80%0 ), FEARERS I 4l ™
AR, — R ABR G, MR a EE d R
W, FR AR AN, R A R S R ER
FIRERRERSEE ) . BAP RIS ; 185 5 1 Bk

TR RO AR TR (650 °C), 2R
WA RETY) . RS B, PRItz
RIS R - S Tk e N L N (R N
Mn"", Mn'" DL K& SH', AS, PK, Ba',
Be' SRFMIAS (1), ZHRM Mn/Fe {64
13,

A W IR Al BRI 2R R A
AIBIESE o 4 s S TURR B A WL

U % 44 IR A () 460 PR I8 A 0 R 3 5 4R
(Harstigen ), 1A ££ 7 A 4%  (Pajsberg ), Hr 2
(Sjo) eSS A WifA14% (Jakobsberg ). fH %R i
(Brattfors) Z5H IR,

F1IGRAEAUIRGE Y KT YMAES

=
i) 44 FR gy EATG O/ G - ®
BAR Mn(OH )2 B.L.S.P.H.J I\ FE BN
NTTIRERH AMnOOH L.B.S.P.H.] IV ST RN A ]
K5 A »MnOOH L.H.S I} 1B DL

TR MnO I LR RGRIELS!
B Mn304 L.B.J,H.P.S I.0.0,N FEET A
a PR AT | (Mn,Fe)s 04 T

ZTRR S MnTiOs L.J.H I 7T Skol AT
VRS TN (Mn ,Fe)2 03 Il )
AR 3Mn203 « MnSiO3 L.S.H.P.B.S.N L. TR A
TR R 1 MnFez04 J.L.N 1 HIL AR
BERRAR it A (Zn,Fe)(Fe ,Al.Mn,Ti)2 04 i

R ER AT MnAl2 03 B i EI

K A CuMn204 L IV {15 I,
AR Ph(OH)IMnO: L v 13 4,
Y MnSn (O H )s L I\

B MnzShFeOs S Il |3
By Mn7SbhAsO12 B 1 JE A
MRER B R Mni3AliSh2Siz02s B,S.L Il

FER Ik T on MnsSh(Si,As)2010 L I

iR Ly MniMnoShSiz 024 L.S Il

HUR AT PbMn(OH)[VO,4 ] L v A3 b L

i SR A (Ca.Na);(Mn,Mg)2[AsO: J; L.S 1,1 H

il 5 1 (Ca,Na,Ph)2(Mn.,Mg)3[AsOs J3 L.S 1l

FART L RN Mnz (OH)[AsO4 ] L.,H.B.S 1.1

PR Mnz (OH)[AsO4 ] L v Bl ey
AR A1 Mns (OH)[AsO4 ] L.B.S.H v

T 5 A1 CazMn(Hz0)[AsO4 ] H,L v

BRI AT MniMg(OH)i(H20)2[AsO4 2 L v Elca
PR MnMnz (OH)([AsO4] H v Bl ey
FRNER AT ¥Mnz (OH):[AsOy4 ] B v Bl sy
VR £ Mns (H20)s[AsO4 |2 L v {8 I

AN R A Mns (AsO3)3 (C1,0H) L.B I .

iy PbsMn[AsO3 ]2 L IV

[k Mnsz[AsO3 | L v K I

E A Mno (OH )9[AsO4 J2[AsO3 ] B,L v

LR Mns (O H)28i04[AsO3 J2 L I

ARG STl Mn:iAI(OH)2[AsO4 J[AsOs ]2 B.L I\

TR (Mg ,Mn)2MnO2[0B; ] L 1 AL
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FEWTEMAZ S+ =

2007 4

g%
W) 44 B g E R ¢ # &
Kl ¥ A1 KA kR R L.H.J.P.S v
EY XTI Mnis (OH )14 [Si205 |7 L I, VI
R A Mn7[SiO4 |[Si04(OH )2 | P I
LA Mn7 (OH)2[SiO4 3 B I
AR TN BazMnFeO (OH)[Si207 ] L il
M A NaMns (OH )1 [ (Si,A1)1O10 ] H.S l
AR CazMn7 (OH )2 (H20 )6 L,H,J.S I, VI
3% N A1 (Na,Ca)Caz (Mg .Mn)s L.H.P.J.S .1
FHEE AT Mny (OH)2[Si04 4 L.B I.m
It iRl Caz (A1 ,Mn)Al:0(OH) J.S.L,U 1
st val Mn3sAlzSisO1z 1.H,J.S1,$.P.B.U II.II K REND
R MnSiOs; L,H,S.S1,P.J.B .
5 OV A1 (Ca ,Mn)2[Siz206 ] L.H.S Il
AT Mn2SiO L.H.,S.].P.B I.m
ipiiy ¥al Ca(Mn,Mg.Fe)[Siz06 ] L,H.J.S.P I,
T MnMn303[SiO | L I
TR Pb2 (Mn032)Siz07 L.P.H.J i}
IR PhsMn[Siz07 ] L,H.,P.J I
EREES A A Pb(Ca ,Mn)2[Sis09 ] L 1l
[E25 ) CaMn2[BeSiOs Js L.J.H 1l A
Tk B S A1 MnCas (Be2OOH )2[Siz010 |2 H I

BORDRE . S. Roy. 19825 fi¥f. L—HIFE, Bkl . H— g3l . Sl Wn&ik i il (Slsjdartorp)
P—HRGEHT AN . U— S /RER4EHT (Ultevis) . S—H 8 . J—HERS AT A4 5 JEATIUF . T — R 00" 41 A 3
KR, T— B R, T—Skol AT, VK2R s HOR Y E ik

Ha (ERLZELET 7~ TR)

R o0 F0F 3 $LF & E T IR

WAL VERRA RO TR R IR M . A2k
IR BIER IR o B B 2, 0 3
7 29. 89%

& Mn ZHZIE, RLFARS, A, 4
WAEAR ., 0IRE/NEFER” T —E 2060, K

AAREHE

HAEF H E 5 R AL T4E Bl s T2
A LTURRAL ™ T8 R oA N YRR IR

B Mn 5 F R R 2 A sk
H BRNHESRBE AR ) s, B A, R LT,
R0 AR AER NS S IBSUE IR A
M RAEPVEAE .

WA R EERART . SURENEREA R
RGmm, SR EZRR, KRR, 20 R
3, ERIYH AR 1200 m, fiil [ 4E {600

A O — A AL, F M 3300 3500 L Hk
TG HAV R FRE ., A RN RS ME

150 m, JE1.57~5 m, FEH Mn § WA K.
WEERA , MBEERT . BREMERR™, WA Mn 17% ~
48)6 , Fe 0.3% ~9.6% ; BR-4GH" 1 Mn 30% , Fe
24% , & P 0.02% ~0.06% ,

Wa (ERZELEF FHR)

& H K

Tl , Si ., vIRTPLO MR, DT,
AR, M AME SRR S B A 1
A, ZHTIRA 40 ZFPE M 0 PIE S Th B %
PR OC &R, HEM AR BT 45 F 9 1 000 K, 65X
10° Pa,

A6 il A XA V22 5 5 B B R AR L
K, BIHEED R 96 1, & Mn, Fe 7K 324, U
NE Jral 558 4~ 15 km S0 R0 A, ARERMED IR
WA AR, A EPR), BT REL
HFIPHR o, T RAPE AL, HOE R
M Mn B 4 4,

LR R P A WK 1,
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F1 HAFTEFEZERNET KRNTHEE

R e R 4 /NN

2T R TR

U
KA T TR R B

JE R I KB Manako 7R

R RO AP

AN S AR RO R AR AR VR RN A R R A R R A R L
BRAT VAR A RER Y RBERER S TR R VR LU KRR
FRAG A L L AR BRI 40

T RN N TR O

INIKERW T MR REEER T 2 R AR AR A VALK R T R R R T R
BRSSOV RO A R AR A R R AR A R R A
WEREER T K ER VAT VLORERR B SRR RE L R KRR AT AR O A A kT A B —
SR E R I RETRER REER T Rk T A L Fe.Cu.As.Co.Pb.Ni.Mo fift4) . #4
AT R VA SR S A R BRI W AR R R T AR PR

F R BRI S R AOVE AT RO A L = MR W AT R VR AT R DN AT
B RS AL IR D B B

LA AR B SR R

He R B R
Jb bl s T 5L B 1 R R

JE R 1L A R B Kanoiri, Yok~
oneyama R

WERD  IRERE BRI AR
ZEERER AR AT ORISR BB R AR

1L E Tomisato ,Kusana " J&

DXCBRAZ ST IR

BB %A Saga B R

Ha (ERLELET ~TR)

BHREHEET R

BB A SR R ST BER IR, 1
PR T —AE SN [ 2P . A 30 km, 58 15
km o 7 Mn g 54 5L A B R A e - 2 By
(K1), &% MnJZ2FH 24 F#H Argueros, 3
RE « BFEEE4H (Q « Marquesn),

TEE Mn EHBERZ LS, & Fe ki A,
Wa R ICEH N, HEHERE, A 3 2 A
A4, WEEHem 2.1 m, WAV Y NPT,
IRERE FIEERS, & Cu 10 ~3% .

A Mn JZHKE RAYCEHR . 5L
HEYIIA: A 2 RERIRE R . B
WPIVERE" . KA 3 . YOS,

B« Gamp i a R .

5) &g, KIUEES . BidH  507~300 m
K0 A B sk
KA, KOs 12~15 m
2 50~100 m

O WhE. KE, SihA 105 m
3) ZIligH 150 m
2) W, kA 150 m
D Zilis 330 m

BAE Mo AR, WBHRA L 650, K
HRIWEEE A ekl A=A E ) B AN E
e, K13 km, LHAHZ 244, BEFE0.4~1.2
m, UASERO". B NE. A& Mn 3600, &
AL 415 Mn 5004

FEEEW IR HILTIES . Romero, Laliga, Ar-
rayan, Corral Quemado Fl Fragua,

Arqueros HE Mn AR08 H 5.5 km X 1.5
km, FEAMEA A BRA, s Kls,
W)ZRIE 0. 95~ 1. 25 m, 4B Y PR, BEERT .
AR R

Ha (ERLELET FTR)

MESFEENMAEY K

T R e -4 T B R I 0 A T T AR
PR, &8 HZ AR ER— e R AR Pt . 5
W SR IAFAE IR N LT TB FERT 4 & Mn B 5
(5720 em) HIERE  JRAA R EVE R
R LIRS TR AL RTTAIAY , JEBORAL

X PURRER AT 20 FZE 5200, ZIXAE L R
FEAERD =X, IRAE R 1.6 X101 ¢,
A EH A, ZXAE 1958 11971 4EH 75
PrEhE TR R AL . U 3 AR R — FEE
(Toc Tac), P& (Lung Luong) FIFEfE (Bang
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Cu) WK, HAFEEA R 32
FEIEW RN TR R B0, S

WP AEL 500 m, 0 ZEIE 0.27~2.0 m, W

HERER D, BERAT . KR, W AR 4

B, A DR FZEEE, B A B IR

W JEE R WA Mn 23.69% , Fe 3.99% , P
0.179% , Si0: 24.52% ; Mn/Fe {64 5.93, KAk
BN 380 40, WREA 100X10"t A
fitiie . PR E N HE .,

A (RFHE) - A

BT FREEEY K

PUBEA =5 2K FLAA Bl R 82 T LRSI 5 DY g
= §7R U O S T PSR N (57 P Q I T (S
EESH

B Mnca RZORNE. B LCE . ERETEA
MEAKEE  DREEICH s OMBEE , S
KINFEEA

JEAR BB PR R s M A A T IR 22 5
MM KIEWIR AR, WA SEEKBUA . B
R R A AT,

BRPGBESF F5 /R BLAA O o (R PR WA o
fii

PR RIS Mn 25 R EHRERT DU, U

Bk RLLEEBEICE , & Mn B EEGRGH
B, WA R, OO, SR EREE
1, 0 BT,

FRFLAE M La Zarza Bl XY Mn 55 R E
AT M b, SO A RE R A, R
A S ERA A BRGNS 7 TRREEK 5T T
EHN L RS RN A TR PR |,

FIRELAE M Tharsis 58 XA )25 2 600%
A-EER BT VUA SR IR 2 % 2 1T A R TR
W5 4 A B R SR AT AL, TTES I R AR
HNAE,

WA (BRZELET ZTR)

EFEFREY IR

WIRAL T4 B VS pa . W IRBURE A (&
Dy, 8RR KPR, & Mn A R Lk i
R LIRS, ZINA, WBCA. WA, AR
e, HS . YOI . il B s
— ot

ZET 1949 AFIR T RERH,

RS A7, & Mn 4. 5% ~7% ., TR
DU 5 R A 2 Mn 506 ~55% , F= T
BRI, RBRIR . fem R eT ks 587

AALEE A R AR, AR, AR A
B DR YIAA AR, AR, BT KER
W, HRREELE S,

WA Si0:2 , Fe:0s & 51K, M Ba, Cu, Zn
AR, BA TR AR, EiA,
AR,

WP LR TR IR S = . JL
P T S oA/ N R i . A I (B B AR
A PRI By b A e a2k
PRI, iiE SReEE R . ARy
WAk, 2 IRBRFEI AL E S, B T ARG Sh
/B

R .
S N

- TWAINIMALA (310" .. 0",

B 1 #EZEEBHREEEET KRS JFE Colley H,
1987)
T—rh— BB )2 B S22/ %E ; 2 Wainimala JUE &
3—Sigatoka Z M, EEN Sigatoka VIFUA FR ; 4—Yayuna JUE 5 ;
5—Yavuna H fk 3 IR A K. O Votualevu, @—Sivia Creek ,
©®—Koroisa, @ Nabu, @ Vunamoli No2 and Vunamoli No4,
©®— Vunamoli No 1 and Vunamoli No 3 , @ — Olo , ® — Koroviko ,
fNalahuqum , @O—Nasaucoko

Ha (ERLELET T TR)
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1% B Hr 2 $ii /R LI EF &8 South Faizuly $&7 RHIMR S . 57 F
FEOE R A IR B & 1

South Faizuly 58 IKWKAF T 4% JE FE8F /-
5L (Magnitogorsk) 7 KL T A IE 41 a4
e, XA REERT RS CGRES . B BB E)
AT T HU 2 . W~ A ER 22 R R IR 9T . 5K
eI R 4 AESR R . 1) e it & Dl
YIUTE RS AE T 5 2) e sttt —Foa st &
Mn G R KBV 3) it — — B alqe

DU AL T AR i A rh e A BARSE AR A
W5 4) AR —58 DU 28 B PR 32 3 e A= ol AR R
SRRIRAERT, ST T AR Mon A B4 B
EER

F £48F 8 Lithology and Mineral Resources ,
2005, 40 (1), ZA4RARAL

% ZHr B /R ILUEEB South Faizuly &0 R AW YF4SFEMT R EHE

XA R IR EY South Faizuly #4K TR
IR R A AT T, SR E Y 32
oy, Hhade, BE0 . ZEM0. M.
SRV S RERR O EEY), iR, B
BT, FEERRA . RRERREO . SO . Rlelen
FNLLRERRA B ), X W2 G 20 A feh
e st — N ARG e A RRULE R IR, A2
FAE RS ECN T~ 250 °C, P~ 2.5X10’
Pa, WY 50 YA Z [ 093X FlOC & A1 45 5 Bl
TRLEE T B TH 0 A [R] A S B B AT BB, Min
BHILLAALY) . BERCIR Mo-Si MHATE A7 R, 22

R FEERR TE T A VE R B, B TR R )
PIE—2B G K, R D5 R I B RERR . SR
A ZARMENEA DL AL B RERRER SR T se R, R
T P, THRMZIN, AR WA A HEREH
W AE Mn/ (Mn+Si) EASFLERD Xco, {H
HAS AL Xeo, B ST A AT AN £
DPE . TEH A R B 2 i AR T i R
BT M, SiFl CO: S8BT Ak An ik .

I E4EFH Geology of Ore Deposits , 2006,
48 (3), ALRARAT

/|

AU A BRSSP E X 52 i Deryugin iR FE MG HREBERET W

XF Deryugin W [ 2 5l ER8 0T AR A v 19 T A i
TRERIEAT T 2 R0 )5 B i )2 5 A 22 i i
BRIRERART ) (BRZ2fn™, 2250 SOUEA R
ERITIEAT . SRR SR B A SRR
TP I, R4 AR B - e Hh BRI 5284

WAl et th T ECE AR . AL A YRR e i
PRI, X ST E N A ARV IR ALk s E
B ] LA B

FE£451F 8 Oceanology, 2006, 46 (5), 2
FRARAR

K = Tatra LI Kiizna # 4K 3E /R ik B $& /A BRSE A IR RY AC IR

Tatra IIPGHE Kiizna AR TH & EF9I0 TF
FERT /R B B K TR S A BB 2R [ — Bl 322 B s v
gL atiiphifa Ko, SHETIR TIE 2 m, K%K
HRMERAR, E L BARR A JLAAE
FeBER (B4 15 cm); BEZE (JER[iK 0.5
m); X LA EME)Z U 10 em), TUAJZE
J£295.10 m) FIEMZE JErE 1.1 m), &

EH R aE R B R, SRR R N
BEA A3 AR T 2 AR BAT B LARR BREL R = ALARERR
o EM AR, R EE WIS S
(MnO BT 43 &5k 62. 8% ), TR & HHK
[(Co+ Ni+ Cu) <<0.01 wt % | LIS Ba GA
450010 °), B RERAL A4 AE LSRR IR 1)
AR TS A AE A & s Mon FORIR BB I
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WERAER . Bl A2 IR URR Y 15 BITE ) . ANE A KT
JEAE MRS A TE , SR S X R A AR
A AT LA A (R Ak 2 1 AR TR BE F) A5 T ok i
R, B SR T SN P B R A R Y

45

T £45F B Chemical Geology . 2005, 224
(1—3), A4

TEEBERAM G PiEISX XA KA M P
ATET IR A R R E R

0 307 2 ) B R 5 vy T A % DX IR S AT
L RUET RO DA SR S BRI R . TR IR
S04 SLPRATRELRE DL SR04 - B e 5 — 20 e e IR A 90
YT )7, 7€ Binkilic 57 ACHHI IR ERHH 1 54 )8
HARFHRITT . BA R AR A E LR
(NEAO Y, BRIRERT ) 05D . BRIR,
SR RCAR . BEHCRFIERIE S, TP o K
A, KR, RENERET . R MIBEEEE. TR
JCR R B ABRIRER SRR AR AR A, AT O
PR, DOt UL B SRR A 1 A A

T P BRI AR e . AT, T8
AN SR, WLt R Bos B BH Eu 1B
RGBS 1 Ce TS5, BRIFOLR MY 67 Coon (H
=500 =%, SEAIRIKIEART . §- AL T
BT, EFHA SR AT . SSCUEY]
JEA AR 32 B 7 DAy v T O3 ORI
Stranjha BRI A& T H 3R K

I E£48F B Ore Geology Reviews, 1995, 10
(2), SRS

XF B4 /R W Bk $E A R B Tl

PO GO AT INBEST , 4 T S
RiBa Tl [TER RIS . R 25 T Rkl 3¢
(50 2R FAIA AR | FEHE SR R & 3
T, FESHR LKA BRI 2 RS R4 0T
K. 1) fERRER (MSi, Bl MnO : Si0:) JEFE K 1
~2, FELEIRE] 170 ~ 2000 WIARAE SRR R 2 FIBK
PRI A1, 5 A B O SRR bk bR
WX ) Fl Pai-Khoi 31X ELAG AS ] 1) b J5T 4F i
FIBKERER# s 2) EAkY), FERPEEY T 5

57 5 5w #r38 Kyzyl Kum H 5 X

Kyzyl Kum H B X aE MR A (S5 A 5L
HEA) BIRIER TR 2 AR, TR
T TEE S NIE R A & B JCR A, A X 1Y
P i AR DU S I T AR, ARG -
Wil L SRS HeS) WiEfz vk NG 2R
B, WEHLE X AFIENT Mn &4, T AT A
KIOTAFIR R B, Fe sl i b] DUA

£, FRERs 3000 ~ 350, WRAF T ARk
ERIE , ZERIEMAE Tt AU AR LR,
TRIRRERREY ) A A FITCA T EA RS iR,
By hr 7R 1L EB B I S R R A = A o R
(Trans-Uralian fl Zilair #11X ) J& X N A W0 75
JIRYHBIX SRR IR RO MR A 2

4RARIF A Lithology and Mineral Resources ,
2001, 36 (1), T #4854

Bukantau i XK £ L 1EH

(7] — BT AR 38 B A [ g b sk T2 [ s A A
2SRtk XM E M SE B NW 3L ,
T W NI S PR A PRR A 0 R A AR ] 5 ) 2 A=
Fph, WAE, HABRFERITRIE Kyzyl Kum
BFRLAACHE X AR 3 T S IR AT

R4 IE R Lithology and Mineral Resources ,
2005, 40 (5), EE£4F&

I 3E Postmasburg $&H XiE W KRB M REF0H A R E

Postmasburg -2 {1 BLAE & 11 = A1 1Y HT
FER A DRERR RS M USRS, A

R AR A 0 8 8 U A ok 2 7 o 2 B AR
O YA SR AT ERGRA . n] WA R B IR CAY B
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it B A= IZH s 7 & 53
W, WAYER N 53K 3 DANEIR RG2S A, b fiTn] RN T AR A

A3 o 4 B S TR PR AR B A Wi e A PR R
I, IR I R AT S R A DR
DUBUG BYAEREss , AR SOMAN R 1 28 R i Ak

R4 F B Mineralium Deposita, 1995, 30
(B—4), TEIER

R BA PR At &8 Hashtrood P55 i Idahlu #1 Jokandy it X B2 7 44 BO T 35

ASCHFIE ) F 2 H A0 E Hashtrood T JE
Fil, JEHIE Idahlu F1 Jokandy 3 X 5946 87 16 09 A%,
R, b X A Az, S E 2R
THIRTESNFEH R AT, 28 2N HeiR
iRk, B TR X AR R s , 7]
DIHEWTER FIERTE PSR th R A P 4, FERUR TG 23]

HRECE A A RS E T, IR AT,
FE R YRR RS, PR AT, A
JRAE, HAOANEE,

3] 4% 4% F B BHM Berg — und
Hiittenménnische Monatshe fte , 2007, 152 (8),
I EIBAR

g EMILRR S P RERY TR IE R K 3k 4L = 451

TEXE- R RTZE (X2 mm) Fl 4
RIZER T (0~7 em) MIBFFEIERN |, BF9E T
KA AR BB UTRR Y v 0 F AR TR B 2o A
WoR a2 AT, ok AUK S TR W4 At i
PR 25 A2 ) 5 T AR S B Min/Fe (ELfR =, AN[F] 4
B 22 7 S5 a aea (P, Sr. Pb, U,
Bi, Th, Y f1 REE), HMAEMY (Co, Ni, Cu,
Zn, Cd. Mo, T1. W) Fieit AR ITER DL S,
ARG B Al R A 15 2 7 (Ga. Rb, Ba, Al
Cs) AX, 1 Mn/Fe HX 45 T+
TR, i, MRS S A RIZ NS

XFHRM AR S B DR A S R P T T i
FURE LM . ORIEEA% L Mn/Fe F1 P/Fe fH i .
Ni/Cu Hl Co/Ni IR HFE L, B LR, GRS,
BMZER T Ce Al Th (R/MNESLER) &=
A, O EE R RNZE A% rh AR o R RN
TERUAAE P A HAl Mon RO HEAR O, T H5
TEDURUE Y B h 4 Mn MIRIE Y Fe 84
Kol R S S B

#5A4RF B Lithology and Mineral Resources ,
2006, 41 (1), EEJA#

The Vani manganese deposit, Milos island , Greece ; A fossil
stratabound Mn-Ba-Pb-Zn-As-Sb-W-rich hydrothermal deposit

The Vani manganese deposit is a fossil
stratabound hydrothermal deposit formed by the
penetration of hydrothermal fluids through a lithi-
fied pyroclastic tuff. Two types of deposit have
been recognized : “high-temperature” hydrothermal
Mn deposits formed initially when the hydrother-
mal fluids penetrated faults and fissures within the
volcaniclastic sandstone and bedded hydrothermal
Mn deposits formed subsequently as the cooling
hydrothermal fluids migrated along the bedding
planes of the volcaniclastic sandstone. Both are
late-stage , low-temperature deposits. Mineralogi-

cal analysis showed that the principal manganese

minerals present are (in decreasing order of abun-
hollandite ,

ramsdellite , coronadite and romancheite with ja-

dance ) cryptomelane, pyrolusite,
cobsite, franklinite and hydrohetaerolite present in
minor amounts. On average, the “high-tempera-
ture” hydrothermal Mn deposits appear to be mar-
ginally enriched in pyrolusite, ramsdellite and per-
haps coronadite and jacobsite and depleted in hae-
matite compared to the bedded hydrothermal Mn
deposits but these variations are not statistically
significant . Variations in the abundances of miner-

als between individual samples are much greater

with pyrolusite, cryptomelane and hollandite var-
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ying between low and very abundant and ramsdel-
lite, coronadite , romanechite and barite between
absent and very abundant . However, no systemat-
ic patterns in the relative abundances of the various
minerals could be observed . The compositional da-
ta also showed wide variations in element concen-
trations between samples. On average the “high-
temperature” deposits are significantly enriched in
Mn and the bedded deposits in Na, K, Mg, Ca,
Al, Ti, Fe,Zn,Zr, Nb, Ce, Hf and Th. This re-
flects the fact that the “high-temperature” deposits
formed first when the Mn concentration in the hy-
drothermal fluids was higher . The bedded deposits
formed subsequently and are characterized by high-
er concentrations of lithogenous elements derived
from the associated volcaniclastic sandstone . How-
ever, no well-defined patterns of association be-
tween the ore-forming elements could be observed

in the samples. Nonetheless, these data demon-

strate that the Vani manganese deposit is a Mn-Ba-
Pb-Zn-As-Sh-W-rich hydrothermal deposit which is
similar in mineralogy and composition to the epi-
thermal vein deposits of the southwestern United
States . Based on a comparison with the JADE sub-
marine hydrothermal field in the Okinawa Trough ,
it is suggested that Pb, Zn As and Sb may have
been leached as chloro complexes from felsic rocks
of the Aegean intracontinental Arc by deeply pene-
trating chloride-rich hydrothermal fluids during the
formation of the Vani manganese deposit , although
a magmatic contribution is possible . The high pos-
itive Eu anomalies in the deposit confirm that leac-
hing of the divalent Eu’" from the host rocks took
place at temperatures greater than 250 “C during

this time.

8 Developments in Volcanology , 2005, 7.
255-291

Sedimentary manganese metallogenesis in response to the

evolution of the Earth system

The concentration of manganese in solution
and its precipitation in inorganic systems are pri-
marily redox-controlled, guided by several Earth
processes most of which were tectonically induced .
The Early Archean atmosphere-hydrosphere sys-
tem was extremely O:-deficient. Thus, the very
high mantle heat flux producing superplumes, se-
vere outgassing and high-temperature hydrother-
mal activity introduced substantial Mn’" in anoxic
oceans but prevented its precipitation. During the
Late Archean, centered at ca. 2.75 Ga, the intro-
duction of Photosystem II and decrease of the oxy-
gen sinks led to a limited buildup of surface O:z-
content locally , initiating modest deposition of
manganese in shallow basin-margin oxygenated
niches (e. g. , deposits in India and Brazil ) . Rapid
burial of organic matter, decline of reduced gases
from a progressively oxygenated mantle and a net
increase in photosynthetic oxygen marked the Ar-
chean-Proterozoic transition . Concurrently , a mas-
sive drawdown of atmospheric CO:z owing to in-

creased weathering rates on the tectonically ex-

panded freeboard of the assembled supercontinents
caused Paleoproterozoic glaciations (2.45 7~ 2. 22
Ga). The spectacular sedimentary manganese de-
posits (at ca. 2.4 Ga) of Transvaal Supergroup,
South Africa, were formed by oxidation of hydro-
thermally derived Mn”  transferred from a strati-
fied ocean to the continental shelf by transgres-
sion. Episodes of increased burial rate of organic
matter during ca. 2.4 and 2. 06 Ga are correlatable
to ocean stratification and further rise of oxygen in
the atmosphere . Black shale-hosted Mn carbonate
deposits in the Birimian sequence (ca.2.3 2.0
Ga)., West Africa, its equivalents in South Ameri-
ca and those in the Francevillian sequence (ca. 2.2
~~2.1 Ga), Gabon are correlatable to this period .
Tectonically forced doming-up, attenuation and
substantial increase in freeboard areas prompted
increased silicate weathering and atmospheric CO:
drawdown causing glaciation on the Neoproterozoic
Rodinia supercontinent . Tectonic rifting and man-

tle outgassing led to deglaciation . Dissolved Mn”"
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and Fe ' concentrated earlier in highly saline stag-
nant seawater below the ice cover were exported to
shallow shelves by transgression during deglacia-
tion. During the Sturtian glacial-interglacial event
(ca. 7507700 Ma), interstratified Mn oxide and
BIF deposits of Damara sequence, Namibia, was
formed. The Varangian (= Marinoan; ca. 600
Ma) cryogenic event produced Mn oxide and BIF
deposits at Urucum , Jacadigo Group, Brazil. The
Datangpo interglacial sequence , South China (Lia-
ntuo-Nantuo = Varangian event ) contains black
shale-hosted M n carbonate deposits . The Early Pa-
leozoic witnessed several glacioeustatic sea level
changes producing small Mn carbonate deposits of
Tiantaishan (Early Cambrian) and Taojiang (Mid-
Ordovician) in black shale sequences, China, and
the major Mn oxidecarbonate deposits of
Karadzhal-type , Central Kazakhstan (Late Devoni-
an). The Mesozoic period of intense plate move-
ments and volcanism produced greenhouse climate

and stratified oceans. During the Early Jurassic

OAE, organicrich sediments host many Mn car-

bonate deposits in Europe (e.g. , Urkdt, Hunga-
ry ) in black shale sequences . The Late Jurassic gi-
ant Mn Carbonate deposit at Molango, Mexico ,
was also genetically related to sea level change.
Mn carbonates were always derived from Mn oxy-
hydroxides during early diagenesis. Large Mn ox-
ide deposits of Cretaceous age at Groote Eylandt,
Australia and Imini-Tasdremt , Morocco , were also
formed during transgression-regression in green-
house climate . The Early Oligocene giant Mn ox-
ide-carbonate deposit of Chiatura (Georgia) and
Nikopol (Ukraine) were developed in a similar sit-
uation . Thereafter, manganese sedimentation was
entirely shifted to the deep seafloor and since ca.
15 Ma B. P. was climatically controlled (glaciation-
deglaciation) assisted by oxygenated polar bottom
currents (AABW, NADW ). The changes in cli-
mate and the sea level were mainly tectonically

forced .

¥ 8 Earth-Science Reviews . 2006, 77 (4)

Geochemistry of hydrothermal manganese deposits from the

Pitcairn Island hotspot , southeastern Pacific

Hydrothermal Mn crusts from a submarine
volcano in the Pitcairn Island region have been
studied mineralogically , radiometrically , and by
bulk and partition chemical techniques .

The crusts contain layers that comprise three
morphological types. A mechanism of formation by
downward growth from a Mn-cemented surface
sand hardpan is proposed . Age dating of the crusts
suggests relatively recent, and rapid, formation.
Mineralogically , the crusts exhibit variable a-
mounts of 10A and 7A manganite . Chemical data,
however, indicate that the crusts do not show ele-
ment associations characteristic of marine birnes-
site, suggesting that the 7A manganite phase may
have transformed from structurally unstable 10A
manganite as a result of air drying .

Trace element concentrations in massive , fine-
ly laminated types 2 and 3 crust layers are signifi-

cantly lower than those in similar crusts from is-

land arc and back-arc settings and, in general , are
comparable with, or lower than, those of the most
trace element poor crusts from mid-oceanic ridge
environments . REE data suggest that these crusts
are almost pure hydrothermal deposits with little
or no hydrogenous component . In the types 2 and
3 crusts, only Mo shows a significant enrichment
that is likely to be hydrothermal in origin, al-
though it is enriched to lower levels than in hydro-
thermal crusts from most other geological settings .

Friable , Mn-cemented sand type 1 crusts con-
tain elevated trace element concentrations, in part
as a result of incorporation of biogenic and volcani-
clastic phases, but also as a result of hydrogenous
inputs consistent with their greater age and closer
proximity to seawater . In contrast to types 2 and 3
crusts which show no Li enrichment , type 1 crusts
are enriched in Li to levels above those that can be

accounted for by hydrogenous input and a hydro-
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thermal source for it is proposed .

The observed variability in the composition of
hydrothermal Mn crusts between midplate hots-
pots mid-oceanic ridge, island arc, and back-arc
environments may be influenced by variability in

basement composition and sea water/rock ratio in

the hydrothermal systems. As both parameters are
directly related to tectonic setting, this may play
an important role in controlling the chemistry of
hydrothermal deposits .

i B Geochimica et
1994, 58 (22)

Cosmochimica Acta,

Breccia-hosted manganese-rich minerals of Alpi Apuane, Italy .

A marine , redox-generated deposit

M n-rich beds occur within the “Brecce di Sera-
vezza” Formation (BSFm ) intercalated between
Norian metadolostone-Megalodontic marble and
Hettangian marble in the Alpi Apuane, (ltaly).
The BSFm is a rockfall talus deposit that accumu-
lates at the base of the footwall scarp of normal
faults bordering extensional marine coastal basins .
The type sequence of metabreccia ends with a bed
of chloritoid schist interpreted as the metamorphic
equivalent of lateritic soils . The four main types of
Mn mineral assemblages are: 1) braunite, pi-
emontite, and rare hausmannite; 2) piemontite,
braunite, hollandite and minor rhodochrosite and
kutnahorite; 3) braunite, hollandite and rare pi-
emontite. The other minerals are: quartz, calcite,
muscovite, phlogopite, baryte and minor hema-
tite, rutile and apatite . During the Alpine orogeny
pressures of 4776 kb and temperatures of 3507380
‘C were attained; Mn assemblages with hematite
and phlogopite indicate fo, > 10 * for T= 350 C
and fo,= 10" when braunite appears .

On the Mun-rich rocks Ti, Fe, Nb, Sn, Ta,
Hf, Th, Ga, Rb, Pr, K, Na, Nd were identified
as detrital in origin and are positively correlated
with Al. U is positively correlated with Co, Pb,
Bi, Mo. The rare earth element patterns normal-
ized to seawater show a negative slope towards the
heavy rare earth elements , with positive Ce anoma-
lies in some samples , positive Ce and Eu anomalies
in other samples and negative Ce and positive Eu a-
nomalies in a third group. The Eu concentrations
are nearly constant and the Eu anomalies reflect

differences in the concentration of other rare earth

elements ; for Ce, a positive correlation with Al: Os
=+ Si0: indicate that a detrital signature prevails on
that produced by duration of seawater exposure .

But a significant good correlation of La, Tm,
Lu with Mg could indicate, at least for these ele-
ments a seawater signature. Only in some sam-
ples, Ba, Eu, Sr show anomalously high concen-
trations , likely of hydrothermal origin .

However, generally in all the chemical varia-
tion diagrams the BSFm samples fall outside the
field of hydrothermal and hydrogenous deposits as
defined in the literature for other M n deposits .

In addition, metabasites and metavolcaniclas-
tic beds are absent from the BSFm sequence and
BSFm coastal basins were for the most part separa-
ted from the open ocean and related streams, that
must be excluded as possible Mn-sources .

Owing to the arid climate of Late Triassic the
runoff was negligible and the groundwater, oxidi-
zing and alkaline , were unable to mobilize Mn .

The BSFm basins are then the most suitable
depositional environment for Mn. The water col-
umn was stagnant and stratified . Only where bot-
tom of the basin was deeper than the oxic-anoxic
boundary , reducing marine bottom waters percola-
ted within the fractured basement and leached Mn
from disseminated minerals of metamorphic rocks
and , then, rising along fault and fractures, sup-
plied Mn to the bottom waters . Afterwards , when
tectonic uplift and sealevel drop brought the bot-
tom into the oxic field , Mn precipitated and formed
the Mn-rich matrix of the BSFm deposits .

# B Lithos, 1996, 37 (4)
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Nature and origin of the Vani manganese

deposit , Milos , Greece ;: an overview

The Vani manganese deposit is located in the
rugged NW sector of Milos Island . It occurs within
the Vani volcano-sedimentary basin, which is un-
derlain by dacitic domes and flows of Upper Plio-
cene age (3.5772.0 Ma). The end of the emplace-
ment of the dacites was marked by the collapse of
the magma chamber, which resulted in a huge py-
roclastic episode and the deposition of a thick layer
of pyroclastic material within a shallow submarine
basin . This pyroclastic material subsequently com-
pacted to form the volcaniclastic sandstone , which
became the host for the manganese ore beds which
were about 4 m thick in the two sections studied .
Hydrothermal fluids penetrated these sandstone
horizons via fractures and fissures to produce the
manganese deposit. The permeable nature of the
sandstone facilitated the retention of the hydro-
thermal fluids within these layers. This permitted
the fluids to cool slowly and deposit the manganese
oxides almost quantitatively . Formation of the hy-
drothermal manganese deposit took place fairly
rapidly over a period of several tens of thousands of

years at most. Strong tectonic activity resulted in

rapid uplift of the area which elevated the deposit
above sea level .

Two generations of manganese oxides have
been identified within this deposit ; the first gener-
ation consists of pyrolusite and ramsdellite; the
second generation of oxides of the isostructural se-
ries cryptomelane-hollandite-coronadite plus hydro-
hetaerolite characterized by high contents of K,
Ba, Pb and Zn, respectively . This sequence is the
result of a two-stage process of formation of the
manganese-oxide minerals in which a second high-
salinity hydrothermal fluid enriched in Ba, Pb and
Zn as a result of the dissolution of sulphide miner-
als remineralized the original manganese-oxide as-
semblage . It is this two-stage process of forma-
tion , which was mainly responsible for the unique
characteristics of this deposit. Although formed in
a submarine setting, the deposit shows marked
differences in mineralogy and composition from
known submarine hydrothermal manganese depos-
its and is most analogous to the epithermal vein de-

posits of the southwestern United States .
B Ore Geology Reviews, 2001, 18 (3—4)

Manganese deposits in the global lithogenetic system .

Quantitative approach

A computerized data base, including 330 local-
ities and believed to represent at least 95% of the
presently recorded spot accumulations of ore-grade
Mn on land, is the basis for a quantitative analysis
of terrestrial Mn resources . This file is reprinted in
full (Appendix) .

The present subaerially exposed global ore Mn
resources are calculated as 17.9 10" t Mn' . In
this figure are included the actually mineable
straight Mn deposits (8.7>X10" t Mn); potentially
mineable land-based Mn accumulations (9. 2X10" t
Mn), and actual or potential Mn that could be ex-

tracted as a byproduct of mining other metals (0. 6

X10" t Mn). This distribution is strongly influ-
enced by giant accumulations, where the single,
exceptional Kalahari Mn field contains over 50% of
the presently economic Mn ore reserves, or
23.42% of the global land Mn resources .

A set of attributes has been selected to treat
the global ore Mn population in terms of genesis,
geotectonic and environmental setting, and lithol-
ogic associations . In terms of genesis , precipitation
from aqueous solutions was responsible for at least
99% of the contemporaneous, and probably also
the past Mn accumulations now exposed on land .

Weathering of Mn orebodies has left its mark on
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9370 of the Mn localities , and 2470 are now repre-
sented entirely by supergene assemblages. Less
than 0. 01%6 of the ore Mn resources , however, are
formed by weathering-related accumulation over
silicate rocks (ultramafics) .

In terms of geotectonic environments, the
bulk of the land-based Mn deposits (97% ) formed
in intraplate and stable continental margin set-
tings; 3.1% formed along Pacific-type and rift-
type continental margins; and only 0.000 45% of
the deposits formed in an oceanic setting . This is
in contrast with the outstanding M n-accumulating
capacity of the present ocean and is a consequence
of the low preservation potential of the oceanic do-
main .

In terms of lithologic associations , 9676 of the
Mn in land-based deposits is present in marine-sed-
imentary associations (702 of Mn is in banded i-
ron formations , 14.4% is in detrital and 11. 1% is
in carbonate-dominated associations ). Chert and
jasper, limestone , sandstone, shale , and banded i-
ron formation are statistically the most common
immediate hosts to Mn ores with recorded hosting
{requencies of 79, 50, 45, 37 and 35 respectively .

In terms of geological history , the lower Prot-

erozoic accounts for 58.9% of the prreserved ore

Mn on land, followed by Oligocene (17.2% ), Ju-
rassic (6. 2% ) and middle Proterozoic (4.5% ). In
terms of the intensity of Mn accumulation per one
million years of geological time , Oligocene (110X
10" t Mn/ma) is two orders of magnitude greater
than the nearest time periods ; Jurassic (8. 9X10°
Mn/ma) and lower Proterozoic (6.5X10° t Mn/
ma).

The historical distribution pattern of the land-
based Mn deposits seems to indicate that accumula-
tion of the bulk of the present ore-grade Mn is the
result of repeated recycling with a land — ocean
trend, abruptly initiated at the time of early
cratonization (about 2.5 Ga). This has been sup-
plemented by a substantially less significant , but
remarkably steady reverse trend of addition of ju-
venile Mn released from the mantle into the crust .
Mafics and particularly basalts are the most impor-
tant intermediaries in the cumulative secular in-
crease of liberated and accumulated Mn in the
crust. Direct to indirect, proven to hypothetical
spatial coincidence of “basalts” and Mn ores can be

demonstrated on at least 169 localities out of 330

(= 51% ) evaluated .

8 Ore Geology Reviews, 1992, 7 (4)

Mineralogy . petrography , geochemistry and genesis of the

Paleoproterozoic Birimian manganese-formation of Nsuta/Ghana

The manganese deposit of Nsuta, in the A-
shanti Belt of Southern Ghana, is sandwiched be-
tween Birimian metasedimentary rocks . The meta-
sedimentary rocks contain interbedded carbonate-
rich layers ., which exhibit a characteristic banded
appearance near the contact with the orebody . The
orebody is a carbonate-type manganese-formation
and in terms of origin is considered here as a Mn-
analogue of the volcanogenic-exhalative Algoma
type iron-formation. The protolith of the orebody
(chemical sediment including Fe-bearing rhodo-
chrosite and alabandite) is envisioned to have been
formed in a marine basin with relatively high CO:

activity and Eh-pH conditions were extremely low

(Eh 1 to m0. 6 Volt and pH 8 to 11) during Birimi-
an times (2 17072 180 Ma). These conditions oc-
curred immediately below the shelf break in a shal-
low-marine environment. Subsequent submarine
weathering (halmyrolysis) followed later by meta-
morphism of Eburnian age (2 100 Ma) led to the
formation of Mg-Ca-Fe-bearing rhodochrosite, the
dominant mineral in the orebody. Other minerals
of the orebody are: sulfides (e. g. two generations
of alabandite sphalerite, pyrite, millerite , nicco-
lite , gersdorffite, and molybdenite ), oxides and
hydroxides (vanadium-bearing jacobsite, galaxite ;
brucite, Mn’ -todorokite ), Mn-silicates and an

unknown boron mineral. Pyrochroite, possibly
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preceded by manganosite, occurs as a retrograde
mineral . This mineral assemblage forms the pro-
tore of the Nsuta deposit . Opaque Mn' -todorokite
replacing Mn’ -todorokite, manganite, manga-
nomelane , pyrolusite and nsutite which formed at
the expense of rhodochrosite , are of supergene ori-
¢in and represent the economic part of the deposit .
The orebody is interleaved between the associated
pelitic-psammitic metasedimentary rocks sugges-
ting that its protoliths was deposited over a time
interval during the sedimentation of the latter.
Both units underwent subsequent processes (sub-
marine weathering and metamorphism ) together.
The compositional differences between the orebody
with high Mn and CO2 and low Si and Al contents

relative to the metasedimentary rocks are explained
by a model involving the continuous sedimentation
of continent-derived materials (protolith of the
metasedimentary rocks). During this time a pulsa-
tory phase of submarine volcanism and consequent
precipitation of materials of essentially volcanogen-
ic-exhalative origin occurred (protolith of the ore-
body) . From the exhalations , the carbonate miner-
als in both the manganese-rich sediments and the
metasedimentary host-rocks (in the latter in the
form of layers and disseminations leading to rela-
tively high concentrations of Mn, Ca and CO:)

were precipitated .

@A Mineralium Deposita, 1999, 34 (3)

Mineralogical and geochemical constraints on environmental

impacts from waste rock at Taojiang Mn-ore

deposit , central Hunan, China

The mineralogy and geochemistry of the waste
rocks distributed at Taojiang Mn-ore deposit , cen-
tral Hunan province , China, were studied using X-
ray powder diffraction (XRD ), electron micro-
probe analysis (EMPA) fitted with energy disper-
sive spectrometer (EDS) and inductively coupled
plasma mass spectrum (atomic emission spectra )
ICP-MS (AES), with the aim of predicting the en-
vironmental impacts of weathering of the waste
rocks . The mineralogical results from microscope
observation and XRD and EMPA studies show that
the waste rock is composed of black shale and mi-
nor Mn carbonates. The oxidation of sulfide min-
erals such as galena, pyrite and chalcopyrite is ac-
companied by decomposition of Mn carbonates and
K-feldspar during exposure to atmospheric Oz .
The geochemical characteristics of major, rare
earth elements (REE) and trace elements of the
waste rocks also show that the waste rock can be
divided into black shale and Mn carbonate, and
both of them are currently under chemical weathe-
ring . The major alkalies and alkaline elements

(Ca, Mg, Na, K, Rb, Sr and Cs) and major ele-

ments (Fe, S and P) and heavy metals (Se, V,
Cr, Th, U, Sn, Co, Ni, Cu, Zn, Pb, Mo, Cd,
Sb, an T1) are being released during weathering .
The mobility of alkalis and alkaline elements Ca,
Mg, Na, K, Rb, Sr and Cs is controlled by de-
composition of Mn carbonates. The dispersion of
Cr, Sc and Th (U) might be related to weathering
of K-feldspar, and the release of the heavy metals
Co, Ni, Cu, Zn, Pb, Mo, Cd Sb and Tl is domi-
nated by the breaking of sulfide minerals. The
REE of the waste rocks and surrounding soils and
the spidery distribution patterns of heavy metals in
the waste rocks, the surrounding soils and the sur-
face waters show that weathering of the waste
rocks and bedrock might be the sources of heavy
metal contamination for the surrounding soils and
surface water system for the mining area. This is
predicted by the mass-balance calculation by using
Zr as an immobile element. Therefore, it is ur-
gently necessary take measures to treat the waste
rocks distributed throughout the area for the local

environmental protection .

M8 Environmental Geology s 2007, 52 (7)
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N Fe 72.4
E%@{ﬁf(Magnetite) Fe304 FZO 31,03 .68. 96
it o Felo g Fely ) T2 O T, 12— 600 "C LA LBk bk B PR 2 4 35 — 600 °C LLF 43 it LR Bk
ERWERAT (Titanmagnetite ) 0< 2<1) Fe 57.4;TiO2 127~16 B KRR Rk
27.92~30. 75
HLEEELD” (Coulsonite) FeV20, i%ﬁm4rﬂz& S LR R R A i T
BR Bk b A7 (Ulvospinel ) FezTi04 FeO 81.59;Ti02 18.41  #kREET AR B =4
KW (Ilmenite ) FeTiO3 Fe 36.8;Ti 31.6
TRERT (Hematite) aFe203 Fe 69. 94 P B A AR 5% R A A R R B ke
TG AR (Maghemite) ¥Fez20; Fe 69. 94 Ph R e S A T L LR
A (Goethite) aFeO(OH) Fe 62.9 MR B RSy b S R B B K R OK BTk
7 1 i 0 E A~ \I-‘—-E 3 R
LFHB" (Lepidocrocite) ¥FeO (OH) Fe203 89. 9 ;Fe 62. 9 MR AL I, T 5 A B K AR OK 2T B

B H A AN BT 3 i
Z20” (Siderite) FeCO3 FeO 62.01;C02 37. 99
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i, =g j2¢ 5 R 71
%ﬁwgf‘ﬁ?Eiﬁi 3= B
1.2 SR AR E KR
Lo2.1 FRAUm i B Yl 3 MR A . R B IR AR PR
W, SR, LAS R L B o R A
L2.2 $n fArh ERNKAT PRSI A e INE R AR, RHAR, AT AR, A s
PRI SRl A
12,3 ¥Z5K . MITERT oy R gtk . BIBIIR . A8 2%nik. Busseik . ARk, k. BRIk, ek,
WRRERT 145
1.3 HFAIIHER
L3.1 S A . SEE w (TFe) =560 , A FHAT S LSRG EA AP 8  mAn e 1)
B, FEMTE . B ORI, Bl ORI HIRD.,
L3.2 HEHYE G 8E 8 w (TFe) =500 [(WET T A1, ZET T ARSI w (TFe) =
500 1. A E A i ME R A B AP BRI EARE R A, MR O SRS R
AR A, TR IR . B 2 AR A AR, AR E L 2,

x2 BYRBRBTARERER

(e w(Ca0+Mg0)/w(Si02+ Al203) (e w(CaO+Mg0)/w(Si0z+Al203)
BPET A >1.2 Ep 2 e oara) 1.270.8
2F R <0.8~0.5 FRPED {1 <0.5

2 MgO F1 AL Os & #AMKHS , JRATRIL w (Ca0) /w (SiO2) {HHE BRHE

1.3.3 FEE A . SEBRMKT A @), SEkSES A FRES I E . SA A g
AFFEG AP ERHESR I —EH [w (TFe) =500 | SEARTESRD A, X0 AT ZE . HghuiakiAl
WEHES . ABEAYIEH.

TR A Tk 26, R T 2ZR A&, IRABHEYERE (mFe) XT4EE (TFe) MY AZE, FHA
I RREVES A SRS A1, w (mFe) /w (TFe) =852 NHIMEET 41, w (mFe) /w (TFe) <
8506 MEGHEMEART A1, M AW YR E LA AT EERRER GsiFe). bR (sfFe) FKIRER (cFe) 1Y
JREDEORT 3% , S =FZMAKT 3% B, w (mFe) /w (TFesiFe-sfFe-cFe) =85% MRIMEEA 11 ,
w (mFe) /w (TFe-siFe-sfFe-cFe) <85% NESREMERT 11,

2 W) AR AP

2.1 $&HY
HET T AR =250 Y i n By . S8k, mided . aiREh S iy rEmRER T , TR
30
x3 EATATY
ES [ W 44 b % 5y F K Mn FAFEICE ws /Y0 B bea
T4 (Psilomelane ) BaManMng;JrOzo « 3H20 Mn 45760 ALY AP Y
. MnO2 79~90;MnO  SEALE O A P Ay EZ 5
4 %ﬁ%ﬁiﬁf(Cryptome]ane) e K2Mn? Mnrr O16 016 K20 2~14 " ;»E «Mn0s
(4 I o 5 MnO2 66~ 88 ; MnO
Yy iAW (Hollandite) %;% A Ba:Mn®" Mn? O1s 0:9;830 2“‘718 " LA
. . 22 PGER T A 2 = MnOz 657~75;MnO UL %f % B2 +5 F1 56 £ A2 £k
;& AEEE AT (Rancieite) P (Ca,Mn“" )Mny; Og « 3H20 0~14 :Ca0 3~12 B KU A o
0 BT o MnO2 605 s MnO 8 4 HHA 2 620 o 06 .
s T (Coronadite) arn PbMn“" Mn7" O16 4 .Ca0 20~33 Y
2% MnO2z 45760 ; MnO  WRAHE L7 PR b A9 32 22 2%
AL EL T (Lithiophorite) (Li,A1DMnOz (OH )z 0.5~8;A103 17~ & B & ¥ . & & vl ik

24;Li02 0. 47~3 0. 6% ~10%




W BT B AT

= 1 =] Ao W4T B4R+ =
< Ve TE-JE- -3 JFE.'EH-._.' bR Y R TRy e 2007 4F:
e,
Zx3
EN L7 4 L N Mn BHFAETEE ws /% e

P i A 1R A R B 7R R e i1

V=3 e A+ E
EKED WA (Mn'" JFe’” ,Ca.Na)(0,0H)z+  MnO2 71+ ;Mn0 1.8 S , ;
" e e e ! ! BB R R AT 110 5

IKFREA (Vernadite)

R H20 + N .

" it P )

A AR AR A
) ) gy — BAARKA
KA (Pyrolusite) MnO:2 MnO2z 90~98 N ’

¥ yrolusite N0z no B U L TR

R AW AR AR
. n AL TR ) R

N , Mn.>" Mni 022, (OH )2 ;2= MnOz 89 ~ 93; M .
NIRRT (Nsutite) BT I, Zlmcj%;b( e e "0 MO, ELAT B G B

(B2 R AN TS . .
PIAEH (Ramsdellite ) %ii:f; N »MnO:2 MnO2 90~97 TR P e G H g8/ T,
AL
k=) HUEEE T Tk MnO2 50~79;Mn0 3 IR P E
© LR (Todorokite) Erf N (Mn,Ca ,Mg)Mn307 « H20 ~13; Ba0 0.2 ~ 3; ¥ SE0" KA
Ca0 3.0+ ;Mg0 1+ I

w MO 66 ~ 70 Napo  PACHEPERRLE B oh &2 2

JKENER D" (Birnessite) KR Na:Mn1 027 « 9H20 0 1612 R /ISR o R R i
) 1Y T

A AR AR AL S 5

; KA (Manganite) »MnOCOH) Mn 55762 i;g;jﬁﬁm@ b
. ) 55760;Si02 8.5 ZARFSE W FR A= LR A Ak

I ! B 3(Mn.Fe)s0s s (Mn .Me .Ca)SiOs Mn 557~60;Si02 8.5 7 [Fi4h

. WELW (Braunite) (Mn,Fe)203;(Mn ,Mg ,Ca)SiOs ~11 T Y —

) JRA T BURAR R A R

% WAEH (Hausmannite) Mns 04 Mn 45~ 65 FEG YL — AR

FRAT IR H R DL
AR 5 EE B BR al &
RARTT (Jacobsite) L 3R (Mn,Fe ,Mg)+ (Fe,Mn)204 Mn 24+ ;Fe 42+ g§ﬁ1§§§§f1t%
A5 [ R o)
ﬁ@i?ﬁﬁf(Bixbyite) (Mn,Fe)203 Mn 52762 %ﬁ%;f};yﬁiﬁ{t
25 iR D o A R
ﬁﬁﬁff(Manganosile) MnO Mn 77. 4 %E%z?f; AL e
IKEFER T TRER A B AL R R
ZnzMni0s « H20 384+, 37+
(Hydrohetaerolite ) A M #Zn0 VRO
SRR (Zn, Fe*" ., Mn®*" ) Mn{" 07 «  MnOz 60 ~ 64; MnO 5K A S AL AR 07 TR b o
(Chalcophanite) 3H20 0.87~6;Zn0 14~21 WG 1)
ZE 56 (Rhodochrosite) MnCO; Mn 35~~45 IR A EZT )
S50

13 %f‘%f‘;“f ) (Mn,Ca)COs Mn 25~35 R A 2w )
(Calciorhodochrosite )

iz 7
HorfRe (Ca Mn)COs Mn 15~27 B 1 TP B

4 (Manganocalcite)

" 4 112 47 (Kutnahorite) Ca(Mn,Mg)(CO3 )2 Mn 15~18 TR 1 i W)
RIS MnFerCo, 898 po 55 DCHEBKI LA O L
(Ferrorhodochrosite) T ) ’ R ’ E7)

W A RN P A R TR AT R

fy, BRELH" (Alabandite) MnS Mn 63. 14 ;8 36. 86 B L DUBURR R S B R

% nf /b i

" WBAED (Hauerite) MnS: Mn 46. 14 ;S 53. 86 AF AN AT R P 3
mes ‘ Mn  42.005  B2Oy L AEATTET R A AT
N Mn3B7013Cl N N

ok 477 47 (Chambersite ) n3B7013 49.295C1 6. 60 M B )

. MnO  47.05; CaO - ,
HHOWEZT (Rhodonite) (Mn ,Ca)Si0s ) 37&07 4;98 O R R R L
MnO 21 ~ 38; Al20: -

E% 5G4 (Spessartite) Mns Al ($i04)s o0 S0, N 02 T

j;i eI SR MnO  31.74; FeO
( Mangano ferrorantig- (Mn,Fe ,Mg)1Siz010 « 3H20 14.41; MgO 6.31; 5 T e PR AR R
orite) Si02 45. 98

B4R (Bementite) MnsSiis 015 (OH)io MnO 3450 75 I K AR P LR
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2 e 2t 27 & 73
e
2.2 sHA 4 ERZTER
2.2.1 MRS AP EEET YR . ORI A FALERY A BRI MR 4 B &R
W s S EIRPRh e R DL _E R A WA R B A
2.2.2 MRYEHALEMAER Sy . BORE AL KPR A LR, BREA . SREA L BRRE A
RN EE
2.3 S@EW AR
2.3.1 e f .
a) M w (P) /w (Mn) HW(HA R .
1) B £ . H(H<<0. 003 ;
2) B . AN 0. 00370. 006
3) mE A . HAE=>0. 006
b) Hi¥E w (CaO+Mg0O) /w (Si0: + ALOs) HAE/ N
D) MR . HAE<0.8;
2) HIEMED A . WA 0.8~1.2;
3) BMET A . HE>1. 2
¢) HB¥E w Mn) /w (Fe) HAERII N .
IDE S AR P
2) AR A . HUfEN 1735
3) AL A . HUE>376
4) IR 1 . HE>6,
2.3.2 W A AT HRAE T MnO: WERFIESSHR R o, B, 7, 0, pBUEEHCRERE £,
2.3.3 ALTHEES AHHE T AR . B A AR SR A

3 ERHW) KR A1

3.1 $&UW
BT LR 4,

R4 BT AWET Y

oY % W k% 4 7 =X w(Cr203)/% Bff
Mg, Fe)Cra01; Mg 1~ i
zﬁ %f%@iﬁf(Magnesiochromite) (§ 7§;F:;Nr0.215 ° 50~~60 L
. . Mg.Fe)Cr204 ;Mg 0.5~ -
EL fﬁi%}fffﬁ/ﬁ{f}‘(Magnesioferrm’:hmmile) € % ‘e> rz_1 8 ’ 507~60 W
- 0.75;Fe 0. 25~0. 5
S Fe,Mg)Cr:04 ;Mg 0.5~
%%%%%kff(Ferromagnesiochromite) ¢ e,_, g)Cr201 ;Mg v 507~60 WO
o 0.25;Fe 0.5~0. 75
U Fe,Mg)Crz045 Mg 0.25
BT (Ferrochromite) (Fe t’)hm L3 e ’ 50~60 A,
~0;Fe 0.75~1
R4k FR-EREE R (Alumo-M agnesioferrochromite ) (Mg ,Fe)(Cr,A1)204 32750 e AR e A
Bt F-EE R (Alumo-Ferromagnesiochromite)  (Fe ,Mg)(Cr,A1)204 32750 AT AR e A
=23 = R BT (Ferri-chromite ) (Mg ,Fe)(Cr,Fe)20q4 32~50 7T A S R R RS
R - R AR B (Alumo-Ferri-chromite) (Mg .,Fe)(Cr.Fe,Al)204 32750 MR S RS R
ﬁE%ﬁg&ﬁE(Chrompicotite) (Mg ,Fe)(Cr,Al)204 32~38

3.2 WU ABEKREE
A A RRELILE 5,
3.3 By AR
BTV IR - RS O, KRS 4, (TS (0, %0 e 11,
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—ll =] A P Y s
g 128 JRPL eurturesfzd 2007 4
x5 WU ABKRRKE
[ AT S R YT A /% Cr203 fh B3 80/
U PR A e 2 5 =80 =10
Bk ﬁﬂ%&%’.& Aﬁ&%‘%ﬂ 50~80 25~40
P ThAER G AR AR 30~50 15~25
T 3 e i i 10~30 5~15
Mt & C
CoERHAER %)

B®, M. WU HIREERE
1 Bk R 2R

1.1 FHEGEASHY K
L 11 BREHSFRGKST R JoPHRE OGS G, B3 ASA R, BT A RIS K
BTREHT TR, B—FJLTK, 0 RERMBHZECZR, = FAEP T8, BEZENOER. 7&K
Z) BREERZ =5k, EFEMAET KL L, 2RI KR, Wi JGRRMAEKET . WR
WAL, W B S, oA IR YUk, iR, el Bigkin et . BRI, &
R PILVRRERR D 3, RRIRERERD MUK, SRR, B SO B LY . B
A, MR G, B, BRI A, A — M w (TFe) 2026 ~45% , w (Ti02) 3% ~16% , w
(V205) 0.15%6 ~0.5% , w (Cr20s) 0.1% ~0.38% , 447 Cu, Co, Ni, Ga, Mn, P, Se, Te, Sc
KGR, 0 AT RARIGE, 0K . BERAeE,
L1L2 BREHTAXFTK PTHREMSH S ST, o RIS IR — 280010 . 80" TS
ERHC S AT Y, 0T RAEIN . — R R R, R BCEE BE , EATHES I R Ak . B
TIHRRECK . BT 2B, JREHOR2ECTK, EHRECT 2800 0K, §IRBZ Aty L, B a2
YOk, RYLIRIRE . BA A RO B AL AR IR A . B A o Fivba
AT KM G A SR R, (RSB 2B A WA, 2FINA . FHRA . BRI, AR
R AT BRI AR R, B A Sk, WIRSER . KRR,
1.2 B RERT R

ARISHT R — B ek, A, Al AL PR B TR PR R AR SRR
fil Y
W IR — B /N, ADEO KRR, 0 IR E T 2 80a ok, DEGAET K, E3RJLH 240k
Db, BEJLKRZILTK, 0 RIEES S i sz defbair il . ARUZIR, mEDR, SOREE, WA JT A7
TE, WA UPCRIRE S, BYCRAR . IR MRk . BASRRCREE . 07 a8 Y LRy
F . BRI IR, AR R ST, B LA E B DR BT, T, TN
PR, OWEEHE S, DBTIRTT EAB AR RSB, KavLUEEA, ARTAa8E, NG, kR
BT WERZ . BT XA YeSCa %, 0 a8 300 ~7000 , B E— e 4% LA
T, K, w (Si0:2) 4% ~15% , ££4F Cu, Co, Ni, Pb, Zn, Au, Ag, W, Sn, Mo %, 01—
TR R, BRAE S B E I R AR AN . BB ZIFRAIH, 7 AT SA RELE A IR A
I, @ Co, Ni, Cu, Au, Ag, S, HPRILH] . KIGEE",
1.3 5RIU-EBNEHEENET K
L3.1 BrEsaKLh-ZANEHA XG%FT A 0 IR PR A E T 5 O T kL E & i
KGRI IR 5 Q7= FEH- AR ANER . T R I A Lk LA 4ty v R IR 5 7= T8y 1k 5 J5 BB
RSt e AR IR . Herb DU, T B A AR T S 5 ] Bl L ity v IR RS e K, 0 A 3
5B IR ATESNA R IR , 0 AR NS, KRB IRK TREL E, BEJLF R =EK, %
BARE TR, o RSRUZIR, PRIR, SR, PR, 2R Rk, IRZIEACE . B0LG8 1 B2 ) 7 J&] i

SRR
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= s RBE 5 & 7

Ko W AN YLMIEERA , FRIRER . RN, SR EEY ., IKarYaSEEa. A, K
A, BPER A MRS, B R R . TRINE B A S AR i AR, A Bk
YR, RY R FERIR, BEARIR, SREATIREM T, RYCRT A — B w (TFe) A 176 ~30% ,
PR 4 —% w (TFe) H 35% ~57% , w (P) J0.1% ~1.34% , w (S) N 0.03% ~8% s &, w
(V205) R 0.1% ~0.3% , B RS . HEeks,
1.3.2 Bk NEHAH XG5 AR IR T MRS 357 (R RS K L & o B . BRI AE
F—Eh KRB AR AL A1 e (A S MBEn) dinydd g, RS2k, B2k, EER,
ORI, FRIR BB I, B ACE MR LR E TR L, BILKREIL K, BERA
K, ERERSEE K, RRE TR, 0K, /M RA R IR E % 0 A S kA L
RAGESA R IRAR , IFEA R . mHIE S A Th SR Y LR, AR
FABRIRT, ek, O A ase, ko, Aotk RERa%, v aSgkeS5kim
KR AT S A RAERL, 2 Cu, Co. 2B IRSHR—ME S, 0 A5k, (LAY IX&
AR, T, R AT, Sk ACR ., AT AR S, P, V205, Cu, Co 5,
AIZEA I, RS . RETILEka,
1.4 UARERHIK
141 RBAURRT K
L4. 1.1 BHAIERES , 2805 K FTEERT, 02RO E simb i vl s, Tkl B
TR S, — A =UET, BRE0.7~2 m, B AR A8, B8y oz, 96
DARAGE R 3, —M w (TFe) A 3006 ~50% , B, & miefl, 7EJmiBr ., NZRAE . WKL
Bl . PR,
L4 1.2 RELVIBRGE ., 200K =T LREZsSS Y, S @Eue, iwahE, S —2n
2. BRUREAK ., BikE., 0 aRBLURED A, 80 A, HUCh sl a0 A iR & Ry
A, BALHFRSAI T, w (TFe) A 2500 ~5000 , — i . Bk, BRI . KBk,
L4.2 HERBE-HAARAR%T R KU R SERMBCREY, A0 2 TR ER I A A =2k
b, SR Kb, BARE ., BRBEIZ N B ARARZR. RIR. EBRIR . sk
SERARAN i ELRA 0 SAh E UUA sE B A E S ZE R, IR S R SR A DR
T, LR N E, KWEIE. O ASRA ., A%, L%, w (TFe) 4 3006 ~550 , &k
. S, AT IXERL. . B . AR AR, R IRRME, SiSRIe A B A H T E N
WIXERIH, WK . EHE%.
1.5 MmIBTREH K
L5. 1 Zhsksg#ss E—RKmA, WELEET ., YWl n—MERH, vk =k,
OrF=FLAINTUA A8 B e B AR S A NSRS , Al s s O FUA bR
ST HCE R E R EREZ TR s O FRARKMAN R A, FRCE RZRCA S 2Tk
W,

WA ARG S 1 e DX )i by 2 U 4 ik O2) EEHBL; S IR ; Ar8 K2
Je AN T2 52, A SR P P S AR ke R 1

— M XN B EZ)Z, WA —E )20, 0REER AKX, TRER—BILEKREILT
K, AEATE TR TR, EHREERETRU L, BRI, 2R, QUK , PIREBESEEA
—8, ET R AE R AR W E S, ADRIE R E A Ak, EIRARAT AR, AT —
WELARERR A, DB X IR, BRI L, 0 AP D R RIRER . RERRER, T IX
Wi, Bavyfaais, giea. SN a, RaMa. Bath, Ry s, —mEOEEY. v
A2 BB R, B AR, B AW, Z2H0 XN A w (TFe) R 2000 ~40% , w
(Si0:2) A 4006 =500 , —BEEMHEkT B ; DEET XA B, w (TFe) ik 50% ~60%0 . . Bk,
AL E AN, ORIk,
L.5.2 ERmBERGS PO T THE, KA. ATKIA, WU %8200 22 sl K2 fh




@’Frﬁ- i B G ER
E- K- f 1%-.-%- i JE,"EH.:- HAEWRERE EAREZT = 2007 4

s DM R)S S AR IR A (5 LU RRIE . BT RR)ZR . RUZR. W RSN EINR . A 0 o
BRI, ZERRE . WEERET. BT, BOEWIA AT, Batk, SR MERIRERZS, WA LIEOR O
R, SRz, WK . KIEFEE,

1.6 RLHHIEEERE K

ARG IR ZRIRAERE . B R DA SO A & B A 2 KAk I8 s A ik, AR X7 IR,

AW R, “BRVE” A6 2 NEHIE . 0B S Z I R v s, SR E i BOIR AR — )N
B, AR, TRER, 9 A DB AR ERT S F, A A s, i, Ko, voa H
AR, ek HAPIRE AR, BT w (TFe) N 35% ~60% , 8B KBEIF LT Ca) A BRI
%, W& Pb, Zn, Cu, As, Co, Ni, S, Mn, W, BiZEZuli, B AxEdk, TALAIH EAEE—E Jm bR,
ZAE BT A, WK . RE LR,

1.7 HEREY K

TR 2R EIE N, W RZERE FHERE, B A RN IR, iR ATk, NETA S
SRR

ATBRERA (W 12 20— RIS &R JFE32 T R EE ARG ) DX AR B A8 B VE . Bk
THREEMATAHSA . Al BT NEFAENAG AN, BRSOV, =R m ez
a—3, W IXAME DL AR .

FHHA 2 570 m, T 460 m . e RIEE 430 m, TEGFWLRET A%+, IF & Eike &
ARG AR RS AT w (TFe) R 51% , w (Si02) K 6% ~33% » w (S) H 0.22% ~
0.6% » w (P) H0.01% ~0.04% ., HAH w (Fex0:+Si02) =>90% . B AR LI T A Bl b 4 44 1
I, R TR A AR A

= SRR 2 A AT AR TR A e A, Haakatb s, 8= Traaa i
e SRR . RAUZR, EBRIRTUZ =, FHARVER 16 km, BALTE 172 km, FHEK
1250 m, /KRR 245 m, EJEE 99 m, B RIEWR 970 m, k04 EZ R, Rk, %
IR AL . FET IR LA Thl & 2 M . oy, Ikav waEa., Mia, SINa. =B,
EiG, Aoaf. AR5, BBt EmAa. BEooR, ARl fmmy &, %o 6 w (TFe) N
27% ~55% » F¥Jw (TFe) A 3196 ~36% , w (S) A 0.2 ~2% , w (P) A 0.3% ~1% , w (F) N
226 ~10% , w (TR:0s) K 2% ~8% , (Nb, Ta)0s 7£ & EME T E/IECH 0.05% ~0.1% , HTH £
HIPEIR, JBMEREN £,

2 AR IR B

2.1 BHERRET K
SRR R E RS, PR POl BRI AR TR A B RIS L B R E AT
SGemaiedl ORIEMRA . WEAD . LSbELvedl ., MG NEA ., RS FIEH , FIRESRITIA .
FAGIA , FTARGERIENBT b sl . rh ARG, T a5 EH ., PS5 kFA, T =845
WERIMAMICNAE . Hh=FRIFH N b —SHEEATE, S0 S RANET ZRHE, 7328 5 Mk,
a) PETRERTS . JelUKE . BEBURA T IMRIRES IR A TH ARG, SA RUE SR,
Vert . R B B BB )2 W Sl i kR £ M ARRE s BT JE R IR T E A R,
BERUICHEN . B2R, RUZR, B8R REEORZHT K, BE—250K; v a RS0 .
ghketk, SR, MERMRE ; 0 A VA SR Y SR T R A AL, H TR AR AT
PRJGER S BV AR R EE 2200 A s SR RT W EZ WA, E8E. A ; REBEREY 4 ;
WIZE LB WA s 0 RMERZErh, KB, BRSEH] . PR, ESRET. SOEET,
b) T ROASZPIMIRET IR S0 AR G B RO TR . i, BACEEHEE L
M g REER, UK, BFR, REE 2B TR, E—280K; v-ARMEN, kR
KD iREE ), Bk, AP IRIE s 0 A A ) R R R A S SRR T R A
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= s RBE 5 & i

KBTI s SRRV Y EERAY, FfRA ROk LY, W UL R ECIR G e LIR
PR G TR R R LR R A AT 5 BT R LR B s 22 SR R I
A, RURERET. WBRERET. HHEE RS,

o) PPTUIREE A AR . RIREED IR B A RO U . b . WIS R K
Kt s WIRE B, nTHEREY ; 00 BA0RE SR Gk, BoBDIRZE R . 2R, BUiki
s AR A AR ARIR AR ISR , AR 2RI B KA Y, IRIR RIS A 25400
BRSO IR AT BRI LAY, B8R Ao 0 AaANEREY 4, WATRA
SEMEE T RRAT R BRGNS A s IR — R, WIRSEH . B TR
R,

D FTHARE. ARBKETHEMME. WIRET IR S a2 ET BRIAsE, BPEA s,
Haies s W REER, UMK, S80I 0 AA 20 R, S ida 225 R, 2Rl
AnZERe L SR, SR, MOk, ki BRIy A AT, AafA. FiEA . BRYEY A
WA AT LUCER T R TR Ao 3 B IRRBER ., /NESERA . W IRSEH . R ERe .

e) FEFKII-TIBUA R EAEL . BRIREED IR &0 A RJE AW 3 mE A& a] SO 9 15 5
VAU S A SRR ER A 5 72 P18 A B A T R PR R A ad AL 5 WA R 2R, U2
W, JBECK, KRBTk, B RHBIh AL 5 2 kiR . BRECIRGS M . Ptk Zamik, Wik
PRFHE 3 FEONSEEE RIS R ORERREL . A e, INEET I B R
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F 1 ENBASY A& TSR
£ % 4 E Y R

Wk w(TFe) ) N oAl A Yy o
w(Si02) w(S) w(P)

W k0 A - . w (Cu)=0. 2%
R =569 <13Y <0. 15Y <0.15)

R A 6% % % L w(As)<<0.1%

T WA HE R S RS 257250 mm ;. LR A 507100 mm s FHHERT A 10750 mm,

1.2.1.2 FRERAE A LR 2,

K2 BEHRASY A TSR
. EE

WA 2k R 0 (TF HoAl A EY

I (ke w(Si02) w(S) w(P) (AR
w (Cu)=<0. 2%
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ik R al _ w(Zn)=<<0.1%

=50/ <18 <20. 30% <20. 259
Wk w0 18% 0. 30% 0. 25% w(Sn)<0. 08%
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w(F)H)=1.0%
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pink 7 R ] =25 2870
B A >20 S
W >25 —
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L2. 14 B RIFREASEIR I 4,
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TiO2 5% S 2% ~4% Pb 0. 2% U 0. 005%
Co 0. 02% P205 1% ~2% Zn 0. 5% Au 0.1X1076~0.30X10"6
Cu 0.1% ~0. 2% Nb20s 0. 05% Sn 0. 1% Ag 5X10°
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— 1 40 =6 <20. 004 <15

4 ;’;E I 35 =>4 <0. 005 <25

4 Il 30 =3 <0. 006 <35

fif T A1 10~15 18

U I 25 =50 <0. 2% (i) <25

fi lﬁ%‘;‘ Il 20 =40 <0. 2% (B i) <25
U Il 10 15 =30 <0. 220 (B sim) <25

i WA 25 =3 <0. 005% <25

E‘;‘Z WA 10 15

= U] 10 15 >25 <0. 2% (B EAE) <35

A SR 8 12 WM 5 A

T BRARD A A LA A BREE=0. 8, BECIR BT ARG 1800 LD IIEMY , R HIBRERER DA 10 LR AR

TE 2. AR, BRI R LR A

TE 3 YBRARER A1 AR SR AR . BRI AR B AR T 2500, AELRE RIS i ik T 3k B U T A AR R L S SRR R T A
AT AR W R A E
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L IR A =15 =6 <0. 003 =20%
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W% w(MnO2) /% w(TFe)/% il Bt A9 14 F R )/ min
1 =75 <2.8 =570
Il =70 <3.5 =510
I =65 <4.5 =450
I =60 <5.5 =390
vV =55 <6.5 =330

W W HAEEITE, AR w (Cu) <<0.01% , w (Ni) <<0.03% , w (Co) <<0.02% , w (Pb) <<0.02% .
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7 2005 AEFR EAGIE O AY 92. 626,

2005 4, MEES A S LER A4S 0=
54.6 J7 t, [ 2004 4EH AR 99.6 J7 ¢ KIE T,
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62. 500 ), JIMitL 2004 4EHEAE TR L 3k 1A R X
B AT SEAT ) 75 W I8 47 B TR S T — 2 1Y K
B

2004 4F, HAMED T & e A 126 5
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MgO K20 4§ ;3% £ MnO) R AT AL BREEE AR MnFe2 00 BUBREET ¥ MnO-
BHEDT MO ESR0n E3 R KR
JKERH ¥MnO» WHED 3Mn203 « nSi03 el 7 KA
HIKEED 6 MnOOH GRIGH S0 RARE” Mns 04 RSB HEA Mns Al2Sis Oz CHLRESE )
ZEERHT MnCOs WEREAR T MnsSit010 (OH g A (AR AR )
SR OPh(Mn* T ,Mn?" )s016 IKARWEAT Mn2Fe2Sia013 « 6H20 A A (PR
CRESET Ba(Mn'" Mn?" 05015 BBHEAT MnSiOs BN A
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F54iH° ) (Ca,Mn)MngO12 « 3H20 FEERE” Mn(OH )2 B
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w4 5 F R [/ ) B /g e em®  BOICHE SRR
T MnO GE R 5. 36 5~6
LR MnTiO3 AN 4.54 5
iR (Mn.,Fe)MnO3; 4.9 6~6.5
[ 3Mn304 » 2Fe203 A K 4.8 6.5
BB MnFez04 4.75 6
VRS TN (Mn ,Fe)203
B Mn(OH)2 & 3.26 2.5
BOKERT +-MnO2 Mn(O,0H )
i 20n Mni =, Mn% 022, (OH)z, " 3.86~4.62 6.5~8.5
BRI A (Mn,Mg,AD)s3(Si,Al)2(0,0H ) AR B 3.15
Hhare RsSit (0 ,OH)1is —(Mns.25++) [FFAR 7S 3 2.5
L= KMngO1s
T KA AL AL K2Mn2 (S04 )3
i LA (KNaz)((MnFe)sTi[Si+011 J(OH )2 TRAF R 3.2 3
KR Ca,Mg.Na ,K<<1(Mn'"Mn®")(0,0H):
5L (Ca.Mn)O « 4MnO: » 3Hz0
0MnO:2 (Mn,Ca)MnsO12 = xH20
AN (Nao.7Cao.3)Mn7014 » 2. 8H20
7A IK A (CasNa)Mn702s « nH20
SRRERR TS A CaMn(SiO4)
FERR R 9Mnz203 * 4Fe203 « MnOz « CaO K TR 5 7
RS RN R (Mn ,Caz )NaH[SiO3 Js
(TAEraval (Mg .Mn)Ca[COs J2
A (Ba,H20)2Mn;5010
LA Ba<<2M3sO01s
10A KR R?*"Mn302 + xH20(R.Mn ,Ca.Ba.K)
i i LA MnSOs « H20 [ERC3AN 3.15 1.5
1 i LA MnSO: « 7Hz0 Tt
Bt b s AR A 2Ag2S « MnS « Sh2S;3
EP/ivay el (Mn,Fe)z (Mn2S) 3.167~3.36 6~6.5
5 8 Al MnsCa(PO4)s + 4H20
RS H Caz (Mn,Fe)(PO1)2 « 2H20
045 i K (Fe ,Mn ,Ca)s (PO )2
R HzMns (POs) « 4H20 IRECIRLT Ko
Tl Bk 1 A1 Na<<(Fe,Mn)(PO4)
W MnBe[ (OHF) « PO, ]
W Na(Mn,Fe)PO.
SRER R i7EE) (Mn,Fe)s H2 (PO4 )4 » 4H20 TR Brer 3.2 5
R R Mns (PO )2 » 4Hz0 G 2.94
SRR PR (Mn .Fe)POy Her 3.4 4~4.5
WA LiMnPO4 3.4~3.6 4.5~5
IR AR SN (Fe ,Mn,Ca)s;[PO4 ] WL 3.7 5
BERR ™ Mns (PO )2 + 3H20 BT TR 3.1 3.5
i - E R (Ca.Na)s(Mn,Mg)z (AsO1)3
AR (Mn,Mg)3[AsOs ]2 » 8H20
U (Mn ,Ca,Pb,Mg)s (AsOq )z
R B Mn3[AsO3 |2
ARG N (Mn,Mg ,Fe)s[ (OH)7 « AsO4 ]
EaR ke Mnz[OH « AsO4 ]
TR Mns[(OH)z « AsO4 ]
17K i B Mn7[(OH )i+ AsO4 ]
A 5 (Mn,Mg.Cu)s[(OH,Cl) « AsOsJs
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LR 7/ R 4 F R B W /g o cm® LA
AR Mnz (OH)sCl
R R S 6MnO « 2Mn(OH « Cl)2 140 3~3.2 4~6
H B A (Mg .Mn)HBO3
H MnHBO;
MR (Mg ,Mn*" ) Mn®" (02 « BO3)
BT AT a(Fe Mg ,Mn)s(Cl,B,013)
BEETTA B (Fe Mg ,Mn)s(Cl,B7,013)
TR A1 4MnO « B203 « 2Hz20
s 0 A1 Mn3z (PO » BO3) « 3H20
i A CusMnsO9
B AL Ph<<2MnsO1s
ARV Pbz (Mn ,Fe)[VO, ]2 » H20
FEVh R A PhO « MnOOH
PR PbMn(OH « VOu)
kTR AR PbO « 3MnO2 » H20
R 3MnOz « PhO « H20
PR MnOz « 1/2Zn0 « Hz0
B ZnMn204
R A (Zn Mn)Fe204 5.07~~5.22 5.5~6.5
SRR Zn0 « Mnz202 m 4. 85 6
IK 5B A Zn(Mn,Hs)204
IKEEERAT HZnMn3~ .04
W MnZns[ (OH)2 » SiO4 |
FEVETR B (MnZn)7[OHs « CO3) ]2
il Bk A (Fe ,Mn)WO, AR CE S 7.3 5~5.5
W MnWO4 7.2 4~4.5
B A CoMnz05 « 4H20 3.15~3.29 1~2
PRk (Fe ,Mn)(Nb,Ta):0s Ll 5.3~7.3 6
fif BB A MnTazO6
By Kiigiral CaMnSiO4 REG L 3.4 6
BRI (Fe ,Mn)2Si04 Y EAR 3.9~4.2 6.5
Ve (Mn .Fe)SiOs BRHIR A 3.5~3.8 5.5~6
A5 A Caz (A1,Mn,Fe)sSiiz0120 H RAT 3.4 6.5
JEEAR B R BT MnSis « nH20 faR o1 2.2 3.5
AL MnO2 WK R 4.3~5 2~5
L= MnO:2 4.8~5 676.5
[5E 0 mMnO « MnOz « nH>0 B UK E 3.7~4.7 4~6
&R R§+Mn5010 *« nH20(R,Ba,Mn,Ca,Mg)
4 R ™ MnOz « nH20 L] 2.3~3 2~3
KA Mn203 « H20 K 4.2~4.4 3.5~4
ey i 1 Mn203 3 4.7~5 6~6.5
SRR Mn30y4 n 4.7~4.9 5~5.5
EST 1N MnCO3 AN = 3.3~3.7 3.5~4.6
iR (Ca ,Mn)CO;3 =N 2.7~3.8 3.5~4.5
fif 22 R (Mn ,Fe)COs3 NE! 3.57~3.7 3.5~4.5
i fif 17 MnS TGk NI 3.1~4.1 3.5~4.0
ey B MnS: SEANRE Y/ 3.4~3.5 4
A MnO - SiO2 b EAN 3.4~3.7 5~5.5
5 ROV A1 (€Ca0 ,Mn0) « SiO2 [EISETIEAN 3.1~3.4 5.57~6
il AR A1 2MnO - SiO: /385 4N 3.9~4.1 5.5~6
fifi A1 1R 51 3MnO « Al203 « 3Si02 # IR

Wa (7 RREEA A F A
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“F e mm 5 s
=S40 Mn BIFE BEEFENRSEY RHNBEY
A/ w(Mn0) /106 Mn/SFe o8 )
— w(Mn) /%
Pk 260 0.015 AR YL TR sF
TR K 390 0.017 BT Pyrolusite MnO:2 63.2
T 1 390 0. 019 N Nsutite Mni— o+ 4Mn 2022, (OH )y 79
KA Manganite  Mn203 « H20 62.0
S 1390 0- 016 MAEH  Hausmannite Mn3O4 72.0
B 1050 0.016 W4 Psilomelane J A% fy
A 690 0.02 FREP4E " Cryptomelane KMngO 16 45760
FiERb s 170 0.03 FRAEEL G Lithiophorite (A1,Li)MnO2(OH )2 29
W 600 0.013 BUBEGET Todorokite ;Z’i‘(‘)‘lfjféif“q‘#'M“H S
BETUH 150 0.008 BT KEEW Groutite HMnO2 29
Ko 550 0.12 ¥4H W Braunite 3Mnz0s3 « MnSiO3 50~~60
§ N FEAHEAT Rhodonite MnSiO3 42.0
DRI A (CaCOs HiF 51 5 700 0. 095 BEET Rhodochrosite MnCOs WA
K 0.0013 B+ Wad 48.0
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