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iR kU T O MG TEA S FRF 2 Lo TRIBE AL LN, FhiiE
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WLEOHE) Th 3, SHERBORMAEBEZOREES MRS TES,

Ml (1978) 1L FULL 511 5 HLEHR LR OIS & KUIKOMHE S SO A L 5T
Vd, THIZESEHPFRIZET ZRR-PLIHCOMBPR P T 3B/ I ALK0
EyugmEhTua,

fal WRRIEE  FHIE BT TR AEIERE - T s ARMA R
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. BFEREE mRklx AE LRG| - Hidke, MRNTRESN. &
BT EOFEIREE, ACRMRE RN - Wiz 8 es,

WEEOED , MUOALKIEERE T T LMW, TR BFN, WE, FATHL R,
L UhEr, MBRES ML SRR LR TLRBEATHY TRABAWLK, HIATY
5 (F1f; 1980, - H: 5 1980 - 1981), 3 7= BRI 1212 H-HIF SOl 28 0 B 15 N A i HER
W CKBEERE) AR SH L, KBRKAAHEORK. WATOMTRE. #iH
PR, FIRFRM L & CMMATO < AR EH S Ty 3. REBSNAERE HIH
B F Rl & RO KBTI TH 5 Z A S A ERT VS (Kilt: 1974, W 19
78). WM~ SR 1 A TERESHT 3 s KB TR bKRAR, 2L FRT, i
MIECE B THIRLL . 14C(C, bl k 0 REREFR~ TLRIFRO AR TH 5 L
EEATYS (ki 1972, #l; 1978, FF k; 1980, F16; 1980, WL - FEF51980 - 1981).

ROFETH & (1981) (29I A A F R~ PErp 1 2MEOLMT 7 7 4 HL Ty
BIEERELA. THOEZO—2RUMMOATILA S HAREH - THRKLALOT, &
B~ IR AL, BRIEDEE LD THAERUR(Tm) L HE shh, fho—
1t T4-HIf a B FAWLK(To—a)y T kil (1972) 124 5 +HIH a & FALRO 5 &K
MEHEIEL W HM A S EBIREI 2 TafiL, W& MIERT 7 9 Tho L ER

—7i, #E (1980).Inove and Yoshida (1980),LUH « K (1980 - 1981) (33 FRALE
M AT SHR/S 2 A AR £ 2 R ST SIRABXILRYBES S
VEEMUEEO LK THS LBEL TV 3,

ZOEIEHERF B, @D h3BEAI ANERIZ>OTRERAPHIIANRS NS,
FTahh, WEAOERELPIIREE SRR AHR-EROKUKTHS Y, FE
WOKNKTHS 212 E - TRBBEANE 5T L 3, LEN-T, BR~PEEROEETE
WERSU S LTI £ L TORIR I AORBO I HEET SR BN S S,

0. B¥sLUHHE

(1. SRS 75 BRI L IR ORI ~PRa Oilles - SRMIGHLT & & U
Ache A A B 7 LU - BB E DR L 240 ORiR I AL AR I - B28) .

(2). PERMRK ; EEFALE (19:05), K 7 LI (1320, b S CRBUE (180 WS A%E6
%H 20 JTHRAPRHE, £ <KL 220 CHERRR(20KH, \150W, 1057H) f#&. PH
ALOTHMEE, @E Ay FEZED, #it (<0.002m) . ¥ & b (0.002~0.02mm) . K
(0.02~0. 2nm) 35 & UL (0.2 ~ 2mm) 157 02 S0 - ANk L 2 o PR ELAY 12 MY 57 ch O B Bt
HARTERL L,

(8). —REMWMEL; Wik 73 22900 POTIMMEH. 0. THML, Aikik. dithionite -
citrate AL L 0O S, CAMEMERE L L. HERILARNRE L 0. 1~0. 2omli 5
£ AW &7 b7 70T ARA(S. 9. 2.96) THEME 7y & 0K 80 53 12 LA
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WEHE 2OV TIREO—ME A+ Fn Az H IR, RENIRGEF TREHO 85
SEEL S, E 2 REWES 20T LR EENA I LD SO A RE L 550
2R 7 2O TERRITROMNE L BRIZLIEF&iTE 10

(4), MEMEMOILEMEE: Bk 3 2 L0 WRE L ToREME L sttt e 2 2 23
FPTHRL . A TORMIE OB L RO 0EL o WML it
100mg % Ek—7 2 # A KM THAML . FRBEZOVTE—Fe . Ti . My, VELYF Zn &
EBL %, 2—Fe 20—7xF+ > boY i, Ti @54 urik, VIEBPAKIZLNENT
REBERLA, 2/4M0 £Zn 220 TREFRIGE L) 2R FTRERL 2 (0651974,
Shoji et al ; 1975).

N. BREIUER

(). BRAS ZOWEMER; Bk 3 20BEBR S hORE#EN & LU LSS BITRL
Foo WR/Y 2 AOREHN E LS —RTEC, BIRIZE > THLAIINE 2T 5, AR
A~ RSO HHa B FANKE EL503 60 Nl ~7) HHFE~ 3 0 ks A
ERCHPRATH S, LIEEEUE L~ 20 FIBETH 5, 8 FRLEME~ hiOBHRIL /¢
3 A[No.9 ~20,#iM11 (1978) DHRFE ALK - BERKLINE L HIY + 3 ) e~ HIRT T, iR 8b
TR ~METH S, T AR L (%17) , 7ERTALIG (No20) £ & U] K U (Nal16) )
RS T A LSRR CHEE S BRI EL—66% & Bih TV, ZHIZAMTEHEO R 3 28
FHIBLND &b LEOM B S 52 L £FML TS, 32 AT~ AW 400
N &I b B L INETCHER IS b SRR T, ROMBEO LR ENPHTLEL2TVS, &
5128 T UL~ ERIR O BHR/ 3 A (No21 ~35, 11 (1978) DEIR AL & & PRt F O
PR I M+ 3 HE S B AR Ch 2 <. MR T LI mE ~ & 0 FIIEE TS
3

M@, BIE S (1981) UG OBRs S 3 2 40E~T-HIH a B F UK HIS+
SeELL, FLTWMETH S HHIES S EIMOFBIZHEL, MAMIZH- TPk
PR A D X, &9 300kmBE N 2 BB EIL E THH T S LMNT VA, L LB/ AN
HHEBANEEOEMT 7 5 TH D, REFHPUHZFHLLEBET 2518, Bk
OHPRLHEBHE 5 50T, FORRLIHEEHMEE S5 L Esh 3. LAL, Ma-
chida (1980), BTHIS (1981) (2 X4UlE-H-RIE a & FAWBE LB HINIZ0 AL 5 16
LTwd, —izh2EEECBAFES ), QEEELHEE TS S 20, KK SREEo
WM T SHMEN L, LA TRINES SO LM SIS SR bATH L%
ORI -HL TuaLy,

E 50z, BR/Y 3 AAT AT HHIERE L B 2 WA, KK SR R £ R 5
BHRIZE S TEREE 253 FThd. LaLl, BIRELA LI, Nl - 1785 & U200
&9 L FRIETES~ P REGEORR/ I AL ERRROL DAL LIRS
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L k¢ 3 ZOHEE WK AOHEMER

o L Zh kb # t TiE®
Na. 2~0.2 mm 0.2~0.02am  0.02~0.002am <0.002 mn

(%) (%1 (%) (%)
1 19.2 41.3 3.3 3.3 L
2 2.8 5.4 62.7 a2 SIL
3 7.3 7.6 48.6 6.5 SIL
4 33.4 55.1 10.2 1.2 LS
5 6.7 45.2 4.5 3.6 sL
& 13.3 .l B.7 6.9 L
7 29.5 3.9 4.4 52 SL
] 26.2 6.7 2.8 1.4 SL
10 31.6 42.9 3.6 19 SL
1 229 k) 3.6 81 L
12 17.9 411 36.3 4.7 L
13 12.6 42.6 w7 71 L
u 12.9 4.2 3.0 8.9 L
15 10.7 4.1 43.0 16.9 cL
16 40.8 30.3 15.7 3.2 51
w 65.8 15.6 15.4 3.2 SL
) .2 427 2.0 3.0 SL
19 16.6 49.3 2.8 7.3 SL
20 45.8 30.8 2.3 11 SL
2 1.3 53.5 36.9 B.3 L
2 6.1 8.4 66.3 5.2 SIL
24 0.8 47.6 42.3 8.9 L
bod 4.9 53.3 .2 7.6 L
28 2.4 51.6 .3 1.7 L
29 0.1 58.7 3.5 a7 L
30 34 7 48.5 13.4 SiL
31 0 41 49 10 SIL
33 0.2 45.4 48.9 5.6 SiL
u o 41.0 49.2 6.3 siL
35 0.4 49.3 43.9 6.3 L
41 L3 36.9 48.8 13.1 SIL
42 0 49.8 47.8 2.4 SIL
43 2.0 38.4 2.5 16.2 cL

*[EFF LR LS, WREE, SL; @RME, L; ME SIL; v bREL

CL: ML
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EHEA SRS AR L b, ORARAEE~H FRAEE, @8 FRIEES~P8. &k
UV@E FREH~THRN 3 SICEG SN 35,

FERRER~TEATIZ A1 TORME Lo 122K/ 32 AR E ATV 2 V(I 3D
LV BEE LOMEGRK I AOREEELS LORELIRITHIERIANE, 2O
EIEBRAT IR —BR T, FEBAUKTHIEELSZ LMK 7 LREL VR
BURORY S AOMEEL 2 KR ENEMEERL L-HL T3,

(2. BRI AO—ZEPMERE & XU H T ADOHBER 54 RIZ29508IR/ 2 20—k
SEPEAL & Kl A T A O EHN & & FBIFR AR L 2, SR/ A0REWE i
R THED, HHREHS~EFRAS Nol~8, * 1~%3)T21~5%(P¥3.6%),
BFRAES~ P (V.9 ~19) T8 ~41% (F#20.1%) .4t Liti~KiRAHE (No21 ~29,
*4~%5) TIR5~8% (PE7.0%). —Mili~EmM No30~33, *6) TI21~6%(
PER, 8%) Th - foo WHER~EHILIZ 46T 5 #91,000~2, 000§ @ 5 LUK (Na36~37)
REEHERACEE V. & FREERREEHED L O (NoA1) 1L EEME B & — kLW
HRAH FRACEE~ O ALK CHELL Ty, 2 2 BlELO LD Rea2) it EROVT RO
KWK E L &,

WM 23R L & S MR AERTH D, Ko THEEIEED, WAERY S0, iz
BHR ARG EARRNB A E < B 3 A LHERARL B2 - T b, BHFKILKEL
HOBK I AL ROEEBNE B CEONB A, A5 EREHRKOBRR/ S 3 A 12
RALAMOKE IR TS 60L EX5N 5,

BRI+ AT DR TR A 5 AAKRER & G, ROTFEENEL, L FhOR
BEoOTLEROEIEED TH 0, LA THIR I ARRERM A 20 bsur s
ARDKIKTH B

B I AOKLF T AOBMEIL S A7 (cusp) B, BRHEIR (fibrous) B, FHitk(platy)
B, Y= (berry) Blond @EAEH G NL, WE - EF(198L) (2L AA0 h 2 7RIEE
GORMEEUOMELOLOTHN, REDZVLDEAR, PRVLOEBE, 200
HCHIE LA, WMIREIIS .S LIRS 2 LI CRAZLOTH S, THRE
EATERIRO LOTHD ., # 2 7TRCHBREL N L2 HH 5, <) -GS, 58
WETH), EHOMTEHLMRRTH S,

BHR2C 2 AOKIH 5 AOBBZIBENC L LFORE > TS, T4 b 5 FRLIEE~Y
FRAHD & DEFHRRD L DHFLLE ( BFRALES~PEBO LD TS —BHFEL,
A FRER~ R AT 3 O T A A TRHNPLE,

ZHEQKUAT T AOBFRE—HL AWE SR TOELA, LR L], 488~1, 509 TV
WHIZH S, TE S (1981) Mt oRk, < 2 2 A6, [@--apombmTsn,

— 281 —



— i - R

HHWED Y Y "2

Se Y IR TR & NN IEY TIMM@O T Y £ HIIFQERY — 2%
a
St e A I U AN EMECE TN EERUEE Ao s AHTE
at L 0 € M 1 a0 2 0 e 0 2 i @
sE € e £ St € i 0 @ 0 8 0 % Z I (]
e z £ g at 0 1 @ |0 £ 6 E S| %
® 1 1 g & 0 8z 0L |0 T ob 1 8 | 9%
605" 1-+-508" 1— 16 | 61 2 0 L z 0 B8 0 1T |0 El 1 8L oL Bk
9 3 ] L8 oo 1 0 180 B [0 06 0 81 ¥ | £
€ € H £ 0T O z 0 06 0 I [0 1A i @9 | a
0 186" 1—F6k 1 @ s El z £l oSS k 8 9z a Sl [0 &4 08 8| It
£ § 0 z Bl 9 0 69 1 G |0 % ¥ £l Sk | 0F
9 1 ] [ 3 9 0 g @ [0 w0 W s | 6
L05"1—268 "1 - = - - - - 8 — — — — |£ 8o S5 W |
05" 1-+-B6H 1~ 6 | = = — - = = H 0 ¥ 0 & [0 % D b o6 |5k
08 ) 0 ool o 5 0 D20 0E |0 L0 81 S k%
# 2 o z 9 L 0 v 0 0 [0 S I 4 8 | 1
- — - - == ¢ 6 0 E£l 98 | 6l
5z 9 9 we 0 VS—E2 0L1- LRS—GE 21
W & 0 0 6w 0 4 0 LD 9 | 6
1 9 o R I 1 0 s 0 MO | oM
8 6 o (I 4 5 o 8 L B | ar
£ ¥ 5 o % 06 E Loz | o
£ s 7 9 gl £I98 8 0 w0 |6
L 6 71 s £ [ 05 E#
6 al 9 vig ¥ 0@ [
5 3 H e ¥ [ w5 e
1067 1-305° 186" 88T | — = - = = e ] 0 6 |8
st ] 089 o 0 1 i 0@ s | F
9l 1 i 0 0 1>| s 00 % | £
81 I I 0 £ 4 ¥ 00 5 | @
[ £ & £ 6 ® | & o @ 51
[ e 22 ¥ o L
o |~ — g ny
LY L e I Bt L 0 W oy | E.%mr#vﬁ« H oy
(BT WAWDE RN W L% W W W

WA £ F D WHUEIG- 0% ol Wy

292 —



— 51 - ERHE—
oA a BFALRCHEYS T 3R_O—E L TR S AOBFEAEO CHML T
DAAEEFTVS, LALE4RCRL ALY CREMER, KlUH 7 2OBBHEKA S
HOALHE s O OBR S ARKEEROMELFRIZDE CE L3 DEKTIHES S
LETHEL TV S,

(3). MESHEHOEFERIC L IHRERHBORE 42090500 2 0 58 - MB L L0
HEREMO LM £ 5 IR L 2, MRHEEIMD 2Fe SMIZHM5~62%.Ti 13496 ~15%
THD, WFRL L MNEATYL S, RERBPORK/ S A (N38~40) A5 77REE h A5
ML 2Fe SRACCES 20 BETIARFMOLOIERL TH S sHmA S5,
ZOMBIRTHTHO FHBRE N27) O &) it 5 i85 A BRI TR Him
AMEpH 6 h3, ZAIREEPIENO k5 2R RS IERO LR R & RIT
LitDrEIGh B,

JEBt g - AL & OB & B < L RRHERL I O RUREE 53 13 Mn A0, 402~0. 583% .V 47 0. 090
~0.253%.Zn $%00~1.368ppm T 3, - 2 il & L TFe &t ETi it & UV &l
BEZn EROMIZIEFIEFOMEHED 5TV S £AMn I220THS LB FREAEND
EATRI IR £ ch O KUK (NoAl) & SSHELL A 5 15 f2 KILIE (NoA2 - 43) TEMn & fit
A0, 402~0.451% Th . £ DIEOBHK/C I AOMn FRICHESTHS S0, LAK T
WMEEDED . Zh5EHEO 5 HNeAl &NeAZE R HCT—RILIELE AR/ S 3 2SI TH
BLTVEHN, VHOIBRRAIALEAZ TS,

a. WHMBMOV—2Zn ANk ERRAI AOEROME 55 (1974) . Shoji et al
(1975) X A AZ A SIRE L 7= SHOWSEZ AWK DIZE & h SERIERIMOLEF & TV
SRR O R S LML E O RE, MIHIOEMER L OMEERIEL 2. ZOR
HEMEEMORBEA TH SV LZn ERAKUROEWEEIRLMRLS L eM 6 M1
L. 2B &5 2 SREHESEMOV (%) /Fe 4Ti (%)—Zn (%) /Fe+Ti (%) L7 1 8
R E SRR EFA M EOMFR(V—Zn~< 0 b) L 20

RS S R SRR L R EIERIOV (%) / Fe +Ti (%) LZn (%) /Fe +Ti (%) 1232
RO EIV—Zn A0 b R0y FEh3, THIDEATHK S A0ERIERE NS~
HAETHE. R2EASMEA L LI, 2FMICESET L2042 (EOREEIZ7TO

FERTVAHN, ZhERBRMICELHTEILAON I L-TEEFEREEREDP L2
RE-HTV S,

W6 HITEIR T ADLFHIN AR L A0 2 2 Tho. 31 ENo. 34D TR IIE - HiF(1981) &
0. Nalq - 15 - 2105 KIS FREHEA 2 - B KA Bl 50 TR (1980) O M &S
ENFIRL A, WHFROMERS G IEMIHIIL T &0y 4 A A 1.9500 k1
WA 5280 GRINET~T3% & 5 0, HERLEUY~HRERTH N, ERIEHIMOLFEH
WA SHEEL AW e RE—-BT A,
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WS # WiRT T A LD RE - WL A EEHER O (L E L

o Fe Ti Mn v Zn
(%) (%) %) (%) (ppm)
i 56.13 8.54 0.547 0.106 1,180
L 52.75 647 0,500 0.135 1,081
3 58.45 7.7 0.546 011 1,368
4 53.7 9.15 0,537 0.105 1,385
& 50.40 8.20 0.575 0.099 1.319
L 60.88 7.76 0.572 0.120 1292
L) 57.51 7.9 0.569 0124 113
L o 8.06 0.577 0107 1,157
L .78 49 0.561 0.103 1,080
19 55.84 8.48 0.568 0.090 1,062
n 58.16 745 0.5349 013 1,060
1z 55.74 9.4 0.361 0.093 1,161
i3 55.15 8.7 0.575 0.106 1074
1 55.29 9.01 0,361 0.100 1173
16 59.29 B.40 0.522 0,138 1,002
18 50.05 .46 0.577 0.1% 1159
1n 53.50 8.51 0.58 0.093 1120
1 56.16 9.16 0.572 0114 1142
19 57.46 8.89 0.562 0.138 1,178
n 55.66 847 0.550 0.12% 1,046
B 53.48 10.28 0.540 0.130 1120
= 56.21 B.87 0.531 0.143 1,069
ol 54.18 .14 0.541 0.135 1,107
B 52.82 10.95 0.537 0.128 1,15
bl 54.45 10.11 0.53 0.113 1,125
& 4.2 14.03 0,520 0113 786
2 55.82 872 0.529 0.159 1048
2 5.3 5.80 0.548 0,140 1,038
% 56.44 B.70 0.525 0.165 886
f‘é 5440 9.98 0.197 910
& 55.3 9.05 0.565 0.175 981
56.98 8.3 0.578 0.146 901
u 55.28 9.68 0.557 0.208 a4
B 58.08 8.32 — 0.208 a7
% 63.96 3.98 —_ 0.140 a1e
w 63.70 3.99 e 0.143 689
e 51.74 13.3 0.540 0.108 844
i 50.40 13.43 0,545 0.106 860
A 18.26 14.48 0.515 0.091 851
a1 38.41 664 0,440 0.1 %0
ﬁ 54.78 8.3 0,451 0.13 1115
: 6232 12 0.402 0.258 1,085
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b. MEMEHOLFEREBE/N I ZORHBOME £ 5 (1974) LSRR V (%)
/Fe (%) £2Zn (%) / Ti (%) ORI AOHMAFS Y F—EEOT 7 7REMIELE D
AR, M R T & A SR A T EMSAIILA, B I TWE HIRL LRSS
1220V [/ Fe—Zn /Ti OMG &I BUITL 22, SROMWE L BN 22 E & & 020

Zn (%) Fe +Ti (%)

2@ WIDV—Zn AN b &
JT I ANEROME
R; REE, 0; BREILS,

A B, BA; WRMNELE

I: #0882 BT XLE

O: BERLWIR

0 SRR

N;: EasllE

Vi HfRWLE
T

EROES I REES.

5§ 15 (03
¥ {%l Fe e Til%)
vy, ZHIEEHRS D A AT R - B0 T 7 T TSV I E AL Tua, LA L,
FHIFAILK, TR He 4 & U DR € 3 A BRC Ly BHK/S S AR L2 0 HR
{ ADO T —TERFENS, Tabhb, (1) WHRMEE~HFRAES. (1) & FRICH
B~ohih, (M) HEkdi~RiRAHE 8 & (V) —Mili~SRO4 70—7THN, 2hEh,
(1) RO TFRLE, (I B8 2 ) BRAWKE &N KA EXLIKD 5
FMEHIEL TV S, TOZ LK/ AXTARTHIBAUREOR 77 57%<, &
BT 77 Ths & kiRgL TS,
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