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ki 1g: 0.2mm
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(TR MB WU b Oy RIR R B0 2 kD 10% i A,

(O ENETFINE&RoilliciEd 34 o

IRBERFHRICHR U TS U 7ol DAV ic il 3,

B JE:D 0. 3mm

T e 1L LS EEAR

WOWZE: 7 % B,

REETNIMRIR LA EF 2 v 8D bR Y, 0S8 - ROFHETT - FBSR - #ilTT 2 4

2
7

g

T A IS, RAGORKFEZREL, HE= 2O T TELGBEEAZRE. i
ML THKIE LAy, HrEErRTLorAE,
(5) WEHREBLAHBIICETZ L D
o LG, ik
ki EE: 0.2mm
T nE: WAL
WA DML BRI - 5 & w3585 - 479k
BYBIEF X HIET, RS REREW 2 )~ AGORINARRL, EAE= 20T
THEFICR B L RS, BRSAD 80% % Liw 5,
BERERGL, EBDR S RIFEEIRL, §I5E T 2 V5L b RINERAE &, WREay
CRBITE 5, M ibamAs 3~ c, L3233 0rxn,
I 6 1. 2 wpkismx
(D dbBagnl CRAEArEs) KETs o
ki HE: 0.1mm 4%
B T&: HEAvs Ly
DG BRI - WRERFE - 7 2% v 3K50 - BEF - M08 - BHEL - A
TSREE & FRERSE, WAREREL & 7 % v BREE, T X v BESE b RS 2 AL BN BB D 7 2
CHAET 5, THERPTHALOLBILES 340255, #IL /wr:**ﬂiﬁzxﬂ:ﬁx\it&i

W

t=h



23

%ﬂﬂ%ﬁm%ﬁb,MW&?ﬂv%ﬁT,$ﬁmﬁé%®ﬁM§W%M%ﬁf®6_%@&
ICHEFIR A 7 LC 2T o343 200055 3% T 0Kw b o EgTF THE X & R
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OEFROR OB REWRILD T0% L0 5,

BT - MR F R 2R 30% T, EO 5 BISHS IR TH B, T ORI EHEFET D
AL 0 TH B H L, BEREIEHMT L XABTRD,
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(B 3 - 4), WA 0T 2 Bl FEgTh s B 5), Ko BFE2 5D
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DLESEDF 2 3} B BT « 75s X Us 7 & it oMERR T, co3 a0 5 s
2 BaBbINE, BYO 1IKGIEEXFE2bITTH S, ThbD, TETREARS & B b
EFHIE TiO: e TE 3,

Lo 3JGOBURZH 2 RICRY, ChR7ERSEE 0 25 100% ¥ TE b, FIEHRS 2.5
B0 5.0 TeokE, TiO: BRMLAL 0, BiEms 40% & L-RFETSH 2. Ti0L0 2@
i 4096 ICL7cORARDBMIC k3, FADD, 5% v B0 (K2R O MR TiO: 529
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4.63 1.8 30 29.08
4.34 . 3.2 28 28 .44
4.49 ; 3.0 29 27.80
4.45 ' 1.5 30 27.49
3.73 3.6 18 13.67
3.06 1.0 : 8 6.83
3.10 | 2.2 ! 7 4.08
Foih 33 O 8.2 8.58
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AL BREEAD 7 2 vEEAHD, 2RV SnLvbhThs L eic—BT 50T, HEH
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M ES B Hi [ I3 " | # Feff TiO% LIkl s
123 @ik e S A t g b 1.90| 0.81 2.479 | 0.4
124 | g " " ® %Q & " 0  2.415, 0.4
125 " " 1" " 0.8 254211 0.7
126 " " " " 0 3.289 | 38.5
127 " " " " X 11.213%¢10.47 2.814, 2L1.5
128 " " n " X 3.81% 2.42 2.857 1 5.0
129 1" " " 1" ¥ 11.431% 4.83 3,006 18.4
130 1" B¢l " 1" % 37.03%12.89 3.806 62.2
131 " 1 1" " 148 4.098 59.8
132 1" 1" " 1" % 28.143%10.47  4.032 | 54.8
133 " " n 1" 1.8 4.497 | 74.8
134 " " " 1" 4.6 3.921 | 45.2
135 " " 1" " 2.0 B398 | 72
136 " " " 1" 4.2 4,065 | 51.4
137 " " " " % 31.533%10.47  4.037  49.8
138 " 1 1 " |” 1.2 3.989 | 56.7
139 " " " " X 23.91%10.47  4.285  45.5
140 " " " " 1.0 3.963 55.5
141 " " " n ¢ 30.45%11,28 3,428 55.7
142 " " " 1 % 4.873% 1.61 3.048 6.3
143 " " 17 " 5.0 3.083 | 10.0
144 1" 1" 17 " s 16.933%¢ 6,44  3.432 | 25.0
145 " " " " 5.1 3.537 | 28.4
146 " " " " 8.4 3.073 | 14.2
147 " " " " wo11,21% 4,03 3,184 122
148 " " 1" " 11.2 3.424 | 20.9
149 " " " " ¥ 12.063% 4.83 3.236 22.5
150 1z " " " 11.3 3.428 | 20.7
151 " " 1" 1 ¥ 10.873% 4.03  3.370 24.2
152 i " " " 4.7 3.105 | 12.0
153 " " " " ¥ 9.313% 3.22  3.067 9.8
154 " " " " 5.4 3.325 | 18.8
155 [LAEERE I SR 7 R W B " 38.80) 3.851 | 54.0
156 " 1" " " 48.5 4.178 | 63.5
157 1" " " " 51.0 4.273 | 67.7
158 " =AE ] " " 59.59, 7.92 3.428 13.2
159 1" " " " 10.9 2.876 28
160 " baad=-11g " " 51.3 4.285 68.5
161 12 " " 1" 34.7 8.717" B6.7
162 1 " 1" " 40.8 3921 BO.T
163 no Bl | WENE B 3k OHRES " 40.3 3.901 | 55.0
164 " " i iI% B " 46.0 4.103 | 63.0
165 " iy " " 49.5 4.225 | 70.7
166 " " 1" " 36.1 3.764 | 42.6
167 " P " " 29.3 3.521  30.4
168 " " [ " " 24.3 3.344 | 21.5
169 " " " " 73.0 5.000 95.0
170 1 ERIT LI #HTAB " 39.4 3.870  57.4
171 1" oA " " 24.312 2.84 3.778 43.6
172 1 =21 1A # o A 1 49.7 4.237 | 73.4
173 " " " " 38.5 3.836 51.2
174 " L " " 40.3 3.901  46.0
175 ZEEHIRH 1 7 " 53.0 4.341 | 75.6
176 " " " 1" 5242 4.322 78.8
177 " W HHEAB " 33.8 3.676  35.8
1;8 " " 1" 1" 34.5 3.696 lglgg
1 1 BEE AT AR i Ik A " 35.7 3.740 :
180 i, it " 4429 6.60 4.178 65.2
181 IRBIBT % # i i B " 42.8 3.989 58.0
182 ERETT ?r%[;{ilﬂ]l £t T " 19.5 3.174 | 17.0
183 LB EEE R e /2 iR & B GRS 72.0 4.901  89.3
184 " SR " " 64.5 4.746  89.4
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MBS ® W 1 ¥ Fet TiON BULH | i
185 | |LBREBE HHRNTE R g z’fr B ‘ IRETS 28.7 | 3.508 | 34.3
186 " 57‘1,?,}[[%1% 1 25.9 | 3.400 6.5
187 " /r " 22.5 | 3.282| 14.8
188 7 z "*“&} " " 32.9 | 3.645| 51.6
189 " " 17 36.9 3.768 | 25.8
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39 \ IR 23.93 12.10 ‘ 0.506
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30.61 0.56 |0.197 0.061 0.27 | 3.4 bk 1953 4% 9 Al n
- e
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| 1.174 10.270 [ 0.014  0.55 = 4.40 " | v 1H n  on
| i | 0.021 " | 194542 2 1 n 81
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| AL T 81
23.05 1.429 0.417 0.297 0.028 0.80 |, 2.30 B #k 1944 4 8 Ak n
25.26 1.48 0.389 | 0.365 0.010 0.20  2.12 " w10 n n
1.439 0.324 0.007 0.40  3.00 " w114 n
0.332 0.010  0.405 81
MnO MgO Cu
i8;68" 1.82 ['ggg | 0051 0.0478 "5.630.005 Fe.0, 45.54 17,27,98
25.35 1.581 0.434 | 0.338 [ 0.027 | 0.20 3.12 0 5% 19444 1 ARIR] 20
24.96 1.67 0.417 | 0.340 | 0.021 | 0.40  2.46 " " 5H 1 n
19.31 2.241 0.456‘0.275 0.024 0.65  2.34 " " 8H n n
22.76 1.917 0.394 | 0.297 | 0.003 | 0.10  2.51 " " 91 n n
(x oM oK o b D)
FeO Ca0 Mn P 5 MHOGIHOG-D o 42 2 | g TS
% & % o5/ % 9% 9% o
i o [ T ‘C HRAPRO L0, 8L
n ] g u B - s
21.45 1.73 0'8% 0.030 0.021 VET M0 o0 ERITEEN Fe.0,37.84 g3 oo’
M 0 R
245 173 8 0.069 0.027171/1%02 C%-013_* H AR 4R Fe;0; 37.80 27
27.10 0.787 0.584  0.156 | 0.010 | 0.03 3.06 B & 1944 45 1 HiglY =n
26.47 0.66 @ 0.538 | 0.369  0.024 | 0.30 2.30 " " 54 n n
19.29 0.742 0.604 | 0.286 0.037 | 0.45  2.60 " " 61 n n
95.17 0.38  0.593  0.235 0.061  0.45  2.76 " " 7TH n n
25.14 0.714 0.593 | 0.275 | 0.024 | 0.80  2.73 " " 8H n n
26.92 0.890 0.596 0.205 0.007 | 0.80  1.95 " " 91 n n
29.13 0.70  0.559 | 0.184 | 0.014 | 0.25 = 3.14 " v 10H n n
0.922 0.230  0.007 | 0.20  2.58 " no 11H # n
25.67 0.825 0.603 | 0.216 | 0.027 | 0.60  2.56 " no 12H n n
MnO FA 56 MgO FeyO,
12.90 0.47 tr!—fr; tr. 1.09  0.10 35 4 = 3¢ a7 23y | 109
Fa% 085 e TR 60
Cr Cu
\0.40 R N 98
Crgoa VzOg
29.53 J9-L0 e Fe,0; 28.08 27
\Cr 03 VgOa
27.24 “kd Coaar Fe.0; 20.44 ?77
0.33  0.028 A 35
54.05 L 48
0.047 V0.19 84
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15.0

20
25
25
20
25
25
15
22

22
15
10~20
25
30
30
10
20
30~40
12~.21
30
35

35~40 4.5~5.

35
34

35+

30+

25+

DN W W N W W N
(o> S > R i (= T o= i e o

DN e W =N
< oo O e e S

5.0
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# 13 3¢ F OO HIK O —E R

5344%\ f,,{l. &% & i ’{Potal THO, ik "t
# -%_ AL R EIE N I
1] ® i w sk o 150+ 2.5+ 432,000 | 432 000
1, % K 85 % BF 2.0 3.7x 9,000 9, 000
2 BH®T OH N 20.0+ 2.0z 20, 000 20, 000
3 Eq BB RN &L 80,0+ 3.0 380, 000 380, 000
4 IO HR M 2.0+ 2.0+ 30, 000 30, 000
32 i’FJ T A i
33 RBE MR M {
36 % A BB f#
3 R BEE AN ANBA
4 FE @@ E 3k , {#sh
45 " 5 bt | {t /D>
46 IE 4R IR IR A% )N {0
47 20 N ZN:l]
49 KW E A i
51 | f& W @ 1y 45.0% 15.0j:I 78, 750 183, 750 262, 500
53 | L JII BT NIl MY 2.0+ 2.0+ 92, 640 92, 640
& e 899, 750 326,390 1,226,140

BHEORE TP —RAMREED L O —BIC HIRp/NX &, 1/8~1/10 257 LT D,
Z O, FabbEEAE & NE—BEH—EE T T Tl B X > TRERE
iR LTn5, FlzIE, MHESLORE (83, »2nEEEOREO Y O (35123
T 15 2R, NEMEE (88 £) N hiAIX5TH3E, chboHERCOM

FERD RN ERED 2D 1 2kt e LTEHBOTFENE TS, ChOfAPOF X v EihiE
T. 6. 1 I~/ X 5, MBI EFREALTHTETS2L 038, Lo CrEE
giigC s, Fe & TiO: 24L& AEkA B TR DT 2MM1EH Y, T 7-BEh
DENRSRVEMLD R, THEL] L vwbh3ENEHC > wT ooz dv 2 % X 5
T, W, B OB TR, O BEEA» b TiO: B0 i kv s o L TE A
DT,k TiO: 2 AN E LIoBEENER I L ATIEALARAWTH H 5,

M. 8.2 8 &

SEIOFANC X > THB Wzt © 7 2 v EBEOSEOBETEH 1,400 7 t, T4
HALRMXK M 120 75 t (35 11 38), WLKTBHE Y 1,160 7 t (35 12 R), oMol
BTy 120 77 t (B 13 ) TH B, S LESEAO Gk L O RPIEEE (R
BRICKESLOREL BILD) PMEILTVWEVDOT, ChbrERITIE LEORTE
ffimE d, BRILEEEHKT 2,000 77 t fLEEBLTREWHRABAWTHS 5, 720 LTh bk
RO 5 BTIEHIRRE WEEE AR (A) T), L0 X5 KBCEROBENMT b
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N, LR R, 720 bR TIMER L W OHOD B L L HHIT
RE b,

T. 8 2. 1 BFIU&FROLE

WF 22k Aok 7 WO 11375t (5 11 30 &, FBlE XU Fhl (1830 *
AELLFII0FAL Kad, chbD5h, HERATF—7 Yo 10075 t BHILDTRE W,
CRBIEAOUEESE (A) OFFIRPATRIIRICAE L, Tk - HHEOH L T
LIRRTRS T, TOLROEEKE OPHEREPDIC EARLL L DT, b= Y ORHPKRE
QHEBEINADOTH S, ILRHROE»OIFER (B) 2 ~ERER, %71 EDHOME
M (B) OFFESs PEVAECLOBEINTRS, ThbEMATHTY, BF 2 VK
OEBIFERT 200 5 tRIBTH Y, &5 X YR OHED 110 ETH 5,
I. 8 2. 2 &F5BHKOHKE

BEKIEBHFREMBIC I AL, FB2EERCACE IR ST X VD, BRI D
KRy 1,160 Ft (8% 12 38), ZoOMoikTR 90 7t (8 13 3) T, 711, 250 K t 233
EXhTwd, chbo s bTRAEEAGRZFoOR, EN—Iit—2E—ATHon
bW BHIRE - NEHMXTHY, & s OATH 50075t (& 12 ) BFEEhd, COERI,
FLEAMD G O LRPEHDO S O, B3\ TOBHEED T HEMERIO S 0 (2o
BPCEFZERE LTRSS DDA, FHEEE LTHERRLATLER bARWY DA%
WH5) BTl BEREEHALERECAY, 1,800t TRELEL LD

0.9 M B X XBEEEL D FH B

FTCIRH~7Sl Y DREO F X v SRE TS TEBHERTH Y, JLEECsT 2308 %7
ZOFEIAY T, FERBIESR CRIRG LIRS X7~ 2 4 IR - SR MEERIRS:) i
BT 5BHAEFHE RSN, £0BAMLATw S b TRMMEDRIEN L 7 X v &5
AR BT o038k ngs, s TRINLOLDIET RS, R ILEEA
DF X v DERPIRICR DTN 3,

JEHHERN D 7 2 2 OEIYIHRE 2 R (A 2 XU B) - wHH (A XU B) - BRE® - |
JEls X OIUER (B kG0 2ckld 1. 2 THl<7-@Y TH 2, ks LU
FED TR ORI LR TREZTHA 5 L, FFEREAH~ Z0 HiC X o<k
BOTHBHE, s TRROHEK LB WHGNICET k&35,

WP 3 X U T R

A GEFID - 38ks X UBURHRER

EANl (=4

Z DAt
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M. 9. 1 HERER L CHERE

SR D P, BKOBETIRICEDTERAAEDTH S, TR
W ER) FSRICE TR, JWEHEEEO M « FHISAN AT RO 55 L, BREWY
CIETO $ DI TH, h GHE O OBIRE 3 G LA AUS S iid & 1T
Wi A, FEER (A - (B) H5wiITHRE (A - (B) ok snwTd, Z07HEo
I AP L O THADHERLEHEEINE LD TH B L,  BRICEDIEORILRIEL Fh
ZRET 2 HRE O b, BEAPIRES L EL ONLDT, ChbEF Z kiR
OB E T, HHED -BIWEIPRAENETT S C L iR A\,

HIZR G IR AL SIS HiN 2 32 84T ST TH 5, IIHGH (D) SROBEEGE
— DI £ b b, - - R ATTIRICIBET 220Ch 2 28O0 § DI wTE,
PEMCHNE RS MOBEERS L E YV ET L, Ch bOEEENEMASRZRD 55
AR L 22T 5, LD TRHE (20 wlIZRKIRIC X >TERT B2
D IEFRETEBE L BAH A, IR EOPRERD L B REA YOS ANIER GER 1/100~
1/1,000, S55EkRfHE 0.5~1.0m) 28 MEE A%, & bictilid 2 iR GeFdD Pil#Eo
EEsZ OMBRICERCRASA AT LE A bAwn, WA, EfafiEiiory, ¥k
PARFTE 28 < 5 2ooic, FIRORIAREBL R ICHET 2546, WBNRETLARTE R
LRLDOTHS, THLOLOHMNPIET 2O OMIBIRE, M nlligsd B/ CcitATE S
PTREF AL O S X, RN vy b (BRECHE S S D) & w25 23
RBR LY LREND AL, o v, i 3 R IBIREE TS oPid 054
D1 FAERLILDOTH B,

M. 9. 2 HEIE (PR - Biftd L URBHRE

TERICIER T % ¢ ORIFRRE, TEEAARRIBZANTF 5 c itk >T, 2OMWES T
DIRFEZAEST 5 C 2T E S, £ARARIMOMBRIROBEIC X ViR kESTRELOTH
B0, ALHFEE ORISR -BRICKTINERICE L O T, MRS 2RERCT D LU=
L2, FERRCEWTE 2R d 100m DFiIcLzwd 0T s, bR EHRN NI -
FEIRER 32 L IR E S CHEEN T2 D, FhFh 15~30m, 10~30m » L F 50~
100m ORI TS 27, RBIROWE BFIRIC > TRESD, HE YR DRTIK - Bl
S50 BRGRCHARIICH 0 157 =, MIRESH CRKEG R v 7 e v ss, #fla L 7HE 6m
= T D e, ARERBRCEFFREOEAC, XYBhaERr 203 ThA 5 L Ebh
DR S 5 0%, BINOA+bHF VT Tk,

SUEER IR - B RS 2 @I O X 512 ORI <, TkoDE wgd
ORI EOBE L ED b\, ABWECEHAE, § 52 AR ERT 5 ICREY
THDH, Wl s THEr AR50, WRETHE@WINOREROSETH 5, Rl
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PICRHEA L E £ DT B BAICERETE L, ARRIAEDE bLEDB D, FAES
DR A RACHITF & IR G\, LhensoT X 0405 <R & M0 BmA b 7= od &
PHEHENZ DT, BikE O TLARRNE L ORTHT, FRLNAE L b CMIA L
OORFMGERTAS, $TRLMMALOCRLHSDS OF 4 7)), il MaEos

CRBIZ RO B2 2, o EBICKED ~v FAE D3 ET D
6:::j/f::3 YOTHS, BX 2m-3m-4dm 0L 0 3 HEINITESTH Y,

thel s TRGTTHYMES X5 cdhid#fcth s, chld
REDFEIOMEICE EDDTHET, AFEbDTHESEL, HL
Wi nE L wa, BEX 4 o ol AATREINTH L, F:
DYOWE GhA) KB 5 L, ZhI ERASITEE ARV D,
CNICE D TELOREIPIEI NG, TR AESICHERI R
50T, FE 10~30m ORI T, RLoR X 25l el
7z, KRICbW D Ty Kb =0 =1 bbb okktd. i
E RTINS, REREREEAY, BRECETCEWS, L
(S

-+

2 LRICHE 3 & 5 1C 10em & > OBHABEK X h 2 0T, — iR
> DAY FA—H =Dy b b)) 2A LKA LETRIER bk,
o FhbbE 5 HOL5hE » b 2l LRI 3 & 5T 18 bR
7 3. 7 ¢ LA, T ORILIC AT H 5. Biefn36t
HHROBAL v Fd — 7 — L[ WROE » TR O
A FETRC, E DI WO SRS © #5

TN EowTeh s, BKELTETE, w e PR
P GICILEE 2 B I DS & WSS R 5,
LERFBCREASLIC X >THi- 50T, 10

cm ZriKw y FERB[EFTLEEREAI AL

21l

nd, COGEEFTAIT —F  —~ 7Tl
AT DL e BDPIETE S, WihicE XHkEG
72 TRRVGLFR F O RA SR Bl ok 2 5e e 7 b
DL, SROFAERIPRAICHERS,

PRI OBET Y, $ilogeT

A
i
!
P
i
%

’

om ome b 10cm SIS 2 ke, JLHEEICET 3L o

L2 T3FAPOR e o - S Lo A o sETEA e

B 8 & oy iy SAREIE S Trd 10em & 2B L UCIRIEHICH,
PR P ZEth T 26 TH 3,

M. 9.3 ERHFEE
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AR L URHHC L o TR oAz (PhBlE» A Y S OBCDIES) IKD0E, %
N HOF T REPEYE LT, Fes Lt TiO: kol AR TH % 25, B3 L U
B O ST D B, CHERRIIT, AoEIRHIICk® 2 HRICDOWTR T, 6. 2 Til
Ntz &5 LTR® b (Feds o) A Lk kKo 1 #lz 6 RicRd, ©
W3 ReF U0y 0 TH 3,

B - BB X ORI Lo T LM AR OB P L UDR E) OIS n
T, W @A) o RE LUTRONFZFEDTHFSSHE, PRIRKC X>TEEIL
oM BicEANRS, fF 3 MEROMETORETA LR 1 FITH 3, KRICHBRE LU
DA HLIIC BT B0l (Fe XU TiO) o ffizs bEvE (L1 Zefko St Hi
Lo Bk, BRI - TSRS X AR R R i 2R S T R RS kL W
PEBEIIT, vk 3 FRCEEZY>TY, 20BFioFLoEY, B GhH) ©
JEX LU0 B ko b3, COX5ic LT ERER fHk v EEoKE (FLE1d
0m OEHW) CREL, 20 FRMC EOFLD FrEOME, WE GID OFX LT
RO T—EFRIC LU TEL L HFHTH 5,

M. 9 4 % o s

BT F Y LB T £ ik, BWHROIS KT Lo TIRICE THEITA T 530 T
HBHN, FCCH~RAL S CPITEZEOMOIOWEICE L, £ -HBRE Rt zo
T AMHEDEFRIC S\, FARRED 5 RIERTHCEEASROWKET 25461, 20
HHEDHRICH G L A EF_RTOBAENOMIFE 25, ThbS, CHbOHAREICE
DT LEDHEVEINBEINIZ ARV ESKEBDLRS, XoT#Efo 1 20fFste L
T, HROVECRITFASRAOMIE L B2 L Did, % OMHEIMEOKIK - HREED 5w
(IR OPREL & — G 2 LB 2 5,

EoICE7:, D 1ok UCTHEEER 22 bhd, 205 BT L REIEESLE S 1
CELONEFETH Y, ZOMHIHLC X 3 EKEEA - LiBRIESOm A owT )

GROMIFNCHESH BT S\,

. 10 £REEL - 538K - S OB & N R
M. 10. 1 & &
JERERONTEL O R GRED) SRIC T, BIEFH 7m OFNCEEE 12m O55HE

&6 BROERSHOFECOVTIE JISH) CHEDBENALOLHDA, T0IFICEEL O FERS 0, HIZF0Es® TiOy R
DWW TG D R TH 5 o YT CHREEOT 270 EOBBIIROBEY CH 5.
SiOy- - ERCALEL, AEBR SO0 TER A TITE S C, HRAPRT5,
TiOy: - ¥ nEERE 7 U TOBRAAUER:, AHBEAZEM L, BTHBLIEEE RIS LT T <4 7 A CEELA0E, a5
e 2V R LT (NJ10) THET 5.
Fe-vovv SBLEME Zimmermann-Reinhardt B B2 T+ %,
Crovrer o 2w F LHHBRAEN L, BHBE—7 v v v ll~v % VB VIR A0 TRERT S,
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PELTn3, o 1 BRRTIE, JLiEERO C OMEROBRIRE, FNTERMBICL>T
FhN T3, —BICTHEORIREBOSE & BA 0 RESPERIET, »2FENTHLD
*%ﬂwﬁmﬁktnm,,m%ﬁ%@Cku T, poRMTELITEAE LAV ET

B35, TADLBIELACTHINCHR L CWAEREZRREL, F4 - 60 - B L TlEN
EBETICHERT 2 D LICRE S, EEE b AFC L 2TTbh, B AR ENE S

BB, - WTET AL —F— OB/ R BETID i F> FFvy (@, AlEE
D) A LTWEHS D3, FRIA (-RICRERL D) X They 2 2A
NTHEBRATIRIBT Cn 3 b0 (G, AZHD 2, BifHe 20T 7 » 72FELTY
4o CER, BEIRGID % & RHENS -, TRBS» & B ~ O MBI F ey
o, F@ b T oy 2RI E R, B CRENEEEEES S WE T » 7 BRT
w5,

PRG-I FARD % &, COARE A XD THKE T ORBEOWSSREEIN S
BANS e, PKF TS e LTEFEROMEL — EvROR LF 7 S FHINA TS, E
G TN~ 4 A7 (Vertical pump) LEFT 3P0 2RALTWEFINRS N, C
ik 6 R, 12 Rina PRIBOEE 0 005B Y, LiichroMEERR L v», ToEr

o/ |

i {;:3 VIS

WIFDIK B —F o B AEY
Ty 25 T DD DEREDIRBI DM 2
L hRE Lo B s b D, BT
eErALE e, JLERE O D K. B
i35 Vo

IR A—FthAET
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BICR Lzo0g 7T RTch 2 (JIE 6 ),
LD X5 k- -RicE b THiETH
b, SEERLELT S LESKRC LS,
FRABYIM DM Y i, £ AR S O3 i
O BEHP 1K L TH 52 LB X 7 A,

. 10. 2 & 85

Bl 572 v a8 e LTEN L Tw 30 A
WOT, MRS L UEEEECThbhL T 28

FRHEE Lz DlC2w T3,
WEhOETL L L THI D BITbRh T3 o
I Mg L Gkt | »® 2 (" 7, 8), ¢
ERECE 20 7o MR ISR e did, chlc A
TITRET 7K TR HETH 25, B
| THEMSH L ERAE LR, BYSHETA
CRE WL mowss o~ Fion. | CCOBETH D, T~ T LRI OTH LT
%ﬁ@?ﬁ?ﬁiﬁﬁl bhic, BRI T IR e &

bH T3 (K 9, 10 ),

| IZ]! 8 HEHMELo %‘-ﬁﬁ(:?&'z’z{nfb‘éﬂ)%ﬁ‘i’ﬁ ARETIIEL WAERIEEEI

BLKEBH 3 L U BT T X 0 Cw 2RI, =88 K K 2 (k
AwAER, JEXD)—chnicid M-18 % (~ g 18”7, 3P, JLERRE S5 70~100t/F, {iif% 300
T & M=36 # (-~ b/ 367, 5P, ALIERES 150~200t/H, it 400 ML) &
PH Bk LUNIESEL S K K 8 CERER, Wt 2 B, AR 25~40t/0H,
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filits 250 T HEi#) © 3 il 5, FBET HE
HLTw3 oo - EReREE G 14 K@D
THD, Tl WTETEBGER S EHN A
T3, T LERGEESL & EA T it THiFE L]
" LU LEpRE RS, EORERIO FFIE Ok

| ABSIAEBBICH S (ORI 0wE

. 10. 3 $EAEOIE

FRUGAE LTREZAZORRY £ fTbh
T TRIED PuE LTwAV2, SR
LLTELIILD, B AMNSETOER
TWE i DIConTHS L, Ti0:50% T 8, 000
~10,000 [/t (1953 47, 75BYE TH Y, BT 2
v anE TiO: 60% = 12,000 M/t (1953 4%, 7&

) W TH S, 7 1953 4EICHy 15,000t 6
T BRI Rt TH S, F7z 1953 FITHY [

BERETRIT 2 mao@;@is&’rémmm ALZ-HPEET LY — DT R ”/@?ﬁi (TiOg 5096)
BN DB BAWTR R
L I K. R i 12, 000~13, 000 P/t CRBRE) TH D7,

ER 10 M-18 B (RABEAWN  (h@0REE, LIlOZERI » — A Uk AR AT
WTWhe ARIINN  AHREFINRRS.

BREFTICF X vEHOMiE A & (Ti02-98%) #2325 M/t, Bigks 28 /L, C ks
24FM/t ¢H3, B #-C Bt TiO: 80~98% b o7, B.C o #fladsEEDo:E
X3, TiO: 80% LLFEMME AR, $-8RF 2 v E /v —LEC LB X FIBT
A VT 3.50~5.00 $/Ib THB LS (L1 1953 FHAE),
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BB T, TOTHEDE - g (R Som §fiBoBr &) OERrLAEY, &F
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(BREED Ti 1.3m, B #icl 1.1m, C# GTHFS T’ 0.8m ¢, #7T% 1.07m T
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FEF 1,000m & P95, Lo CPgEIE 100 5 t (1, 000m > 500mx1mx2) &3t
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GrHR I © ORI IR 2R CAD ¢, B X DETE)INCE S K 1. 5km DRICE
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e - S (=) ORI CEIEE 4 10cm ZoRd2 W fF o7 S5 b, = o
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Hemss (D - B - k) Ao T B, ahRRE B O CREIR T REK L, AR - AR
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X L ICHISIE THODIED IR OAE PR S L, EHICIT I Lo »idl - 1
AR a Y, SEOSHEMETSS, D REmEN (B) KEgds,

MR (A 1KET 2 3 0RKECELER EZOBRECEDTH S,

BT SR GRS O @i TiOs 44.83~40.009% 2 whh™, bR O FFED G
ERLTWS, SRR E », MRIRICE L Tl 1952 FICIbifE T AR I
LRERESTIEL TR,

(18 44 2 it
i ERSHEEHI E (5 7740 1 Bl D

2 AEABRIER S SHER 1km DR
g B JRRBTEAY 1,039 &, #FAE - GEILTHREENT 4 © 25)

I« O RKERIT

i PR IE 60~100m OURRASFEREL, —IAMRIC b LR OIRTFASTR0 HAL D 1 & DB
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n 2545 57.16 28.69 8.93 0.558
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WP - SRR SRR TR 1 ¢ 400m EN 72 EE O UMY S IR 0 Sm O IRl

CIRTE T 20 (B) @4 ¢, iTHre Es e O+ 2 o 4 o
LALLM T X 1.4~1.5m, TE~fF2 2L
EE LT HA B2,

m, JEAEH7 800m AW LD,

¥ 1.5~2.5m i 5

aF R EOIE X 1.5~3m, ¥ 1.8m T,

TBIC @ Aeii(Fe 569 +)
B, DT EIRY %

B &7 MCEROBIL T IC AR E L Tk,

DOEFEEN ORI BRI IR E GREEE ©

2m) ZHROFIHEORIUE, HF 16m 1C/EX
1 10m OMSEILTHA B Y, 0T i 1 )

(6m) - B (1.5m) - /& (3m) DIFT, i
BRI AR Aty LA Sm BT, A2
vHAEBEED Tz nws,

A - BEL T MERINKIR O S F X RN

DR DT, BUEOBTREO L D X b
KA D 1A % G, T4 Fe 209%, TiO: 2. 0%
LHEBEANS, WEIR A FERTAIE 37 K
DY TH 5,

0,"1*

$, A DBERREIC IS W ZRRTIEHE O PR AT i
M A BRI g, A

ATIVIVA

% 26 ¥

B0, Ky 150

Tl T JEX

LE LIEVERR 2 RA T B
(XS IR NN
B DT, TOMEHGIE LIE LI 50cm+ DOhtlis § 5T

i L S5

MK I
T 2

th‘Q -

w
o] &7 B
B ars oo ou - mimm

BFR R (B

B & PRt g mnRed



93

o0 37 &
Fe % TiO; % JEE m i m J@E m FU LT HE & Mt
20 | 20 800 150 1.8 | 20 432,000

A2) A% 7 Resl

(i - e s DRk | AR R T T P RIC B o, pati7Aki 2 IRBUEIEPE T 1F © 900m
IALES S, HHEICL>TET » 72 UASMRRETSHZ G F4 0 1 MK g o5
25 %),
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no27 n 5,121 59 8.4
1”28 w 2,887 59 8.4
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Résumeé

Titanium Resources of Hokkaido, Japan
(The First Report)

by

Ore-Prospecting Section of
Hokkaiddo Branch

The outline of titanium resources in Hokkaidd was surveyed in 1953 and 1954
by the all members (Masao Saitdo®, Toru Kikuchi®¥, Takeo Bamba, Satoru
Umemoto, Yoshiji Watanabe, Akira Matsumura and Teruaki Igarashi; of the
Ore-Prospecting Section, Hokkaidd Branch, Geological Survey of Japan. And some
laboratory works have been continually operated.

The writers stated in the paper a short summary of titanium resources in
Hokkaidd, basing on the results of the surveys and studies in 1953 and on the some
data of the surveys in 1954. The compilation of this paper was done by T.Kikuchi,
but its manuscripts were prepared by the all members of the Section, whose names
and subjects are shown in the “Contents” described at below. The results of
the all field works in 1954 and laboratory works done afterwards shall be issued in
“The Second Report” before long.

The “Contents” is as follows ;

A DS ACE o v r et e T. Kikuchi
T PRElGe Fom b rresst 1 oAt Y et i S50 e S H BE00 41 e TR o v b bt 7 M. Saitd
1. Generalization
1. 1 Titanium and its Resources «ro-rrverevmrrmee e T. Kikuchi
7. 2 Titanium Resources and its Localities in Hokkaidd «-------oo M. Saitd
1. 3 Ilmenite Placer in the Coast Area of the Okhotsk Sea - T. Kikuchi
7. 4 Titaniferous Tron Sand of the Coast Area in the Volcano-Bay
.......................................................................................... T KIkUChl
7. 5 Titanium Resources in the Other areas:.--------ooomrrnnn M. Saitd
T. 6 Some Properties of the Ore-Mineralg--:-------- T. Bamba & T. Kikuchi
. 7 Relations between the Titanium Placer and Geology----------o-e- M. Saitd
M. 8 Quality and AmOURE:=« - - eervmterrmmmmm i T. Kikuchi
T. 9 Method of Surveying and Prospecting:-------oovevroerm. T. Kikuchi
.10 Mining of Tron Sand:«c-seeereeremmeomemimeriii s T. Kikuchi
ii. Description of each deposit
N. 1 Coast Area of the Okhotsk Sea---- A. Matsumura, T. Kikuchi &

*  Chief of the Section.
¥ Mineral Deposits Department



. S. Umemoto
Ti. 2 Coast Area of the Volcano-Bay----- S P RIEITE Y. Watanabe, M. Saitd,

T. Bamba & S. Umemoto
M. 3 The Other Areas-:-----+-ecoeeee M. Saitd, S. Umemoto & A. Matsumura
1v. Conclusion ................................................................................. T. Kikuchi

The general properties on the physical, chemical and mineralogical nature of
titanium and its uses were mentioned at the beginning. The outline of the famous
titanium deposits in the world have written in the next. The accounts of titanium
resources of Hokkaido have given in the last article of whole Japan.

All of the titanium deposits in Hokkaidd were found as “Placer-deposits” which
include the “so-called deep placer”. They are divided into 7 types, namely, Bea-
ch-type (A), Beach-type (B), Beach-terrace-type, River-type (A), River-type (B),
River-terrace-type and High-land-type. The both of the Beach-type (A) and River-
type (A) forms now on beach or river bed, and they increase or diminish some-
times their volumes by present weather conditions according to storm-wave or flood
at the times. But the Beach-type (B) and River-type (B) never change the volumes
by the present weather conditions lying on coast plain or river-shore plain. The
deep placer deposits formed in the Tertiary and the more older sediments are
called the High-land-type. The following table shows the geological relation among;
the 7 types of titanium deposits in Hokkaido.

P}Tertiary and more

Epoch of Formation Alluvium «— > Diluviume————— older stage

2 Beach-Type Beach-Type Beach-Terrace-
Location A B) Type
of High-Land-Type
Placer River-Type River-Type River-Terrace-
(B) Type
Depth of Placer Surface«<—————-—Deeper«———— —Deepest
D e of
R . Sand like<« —Slightly Hardened<«- —Sandstone like
Hardening

The deposits are classified into ten metallogenic provinces in Hokkaidd as:
follows :
Kameda area
Coast area of the Volcano-bay
Esashi area
Shiribeshi area
Hidaka area
Ishikari area

N O Ul e W N =

Teshio area



8 Central area
9 Coast area of the Okhotsk Sea
10 Tokachi area

The placer deposits are divided into 2 kinds according to the differences of
their mineral compositions, that is to say, the placer deposits comparatively rich
in titanium contents are named the “Ilmenite placer” and the other the “Titani-
ferous iron sand”. A representative locality of the “Ilmenite placer” is the coast
area of the Okhotsk sea, and the most famous known district producing “Titaniferous
iron sand” is the coast area of the Volcano-bay (Funka-wan).

There are numerous deposits of “Ilmenite placer” at the coast area of the
Okhotsk sea, but almost of them are very small. None of them are working now,
but some having been mined in the past. There are comparatively large deposits
at Kawajiri, Toutsu, Omosaru, Shibun and Misaki.

The “Titaniferous iron sand” at the Volcano-bay, which has been well known
and exploited from olden time is especially very famous in an area from Oshama-
mbe to Yakumo as resources of iron. But it has never been used as titanium ore.

Mineral varieties in the main ore stuff under the microscope are magnetite,
ilmenite, hematite, rhombic pyroxene and quartz. Some relation between the magne-
tite and ilmenite are considered in microscopical observation as follows:

(a) Ilmenite lattices, some of them were got off leaving small holesin
magnetite, in ores from Misaki, (b) Very small ilmenite scattered in magnetite,
in ores from Kawajiri and Shibun. (c) Only ilmenite with no magnetite, in ores
from Shimokawa. (d) Ilmenite and magnetite in separate, in ores from Hobetsu.
(e) Ilmenite and hematite lattice in magnetite, in ores from the coast area of the
Volcano-bay.

Some anticipations on the origine and source of such placer deposits, how
and when they have been formed and whence they are transported, are here discussed.
Comparatively larger, the most important subject, are conjectured to he the deriva-
tives of amphibolites, gabbros, etc. which occur at the central part of Hokkaido.

The total reserves of titanium ores in Hokkaidd have been estimated about
20 million metric tons. They may be divided into two kinds, one being “Ilmenite
placer” (Fe 10-459%, TiO: 2-25%), about 2 million metric tons, and the other
“Titaniferous iron sand” (Fe 25-55%, TiO: 1-10%), abut 18 million metric tons.

In order to know the contents of Fe and TiO- by chemical analysis, the speci-
mens are usually collected so numerous in the field works that very much time
and expenditure are required. Owing to avoid such inconvenience and squander,
therefore, some special methods were devised by the writers in place of chemical
analysis. New methods indicate the relation between the chemical content (Fe
and TiO: %) and the physical properties (specific gravity and degree of magne-
tism) of the specimens. Fig. 1 (p.26)and 2 (p. 27) show the relations in the principal



part. The Fe % contents in “Titaniferous iron sand” could be known from the
specific gravity of the same specimen using Fig. 1, and the TiO. Y in “Ilmenite
pleer "from the specific gravity and degree of magnetism by the same specimen
in Fig. 2. The writers could get some satisfactory results, in comparative, by the
methods.

How to survey and study such deposits, and a general mining method of iron
sand in Hokkaidd were shown at the last part of the “Generalization”.

The full accounts of each deposit have given in the “Description of each de-
posit”. The “Conclusion” and the “References” are stated also at the last part.
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The Geological Survey of Japan has published in the past several
kinds of reports such as the Memorirs, the Bulletin, and the Report
of the Geological Survey.

Hereafrer all reports will be published exclusivly in the Report
of the Geological Survey of Japan. The Report will be consecutive
to the numbers of the Report of the Imperial Geological Survey of
Japan hitherto published. As a general rule each issue of the
Report will have one number, and for conveniece’s sake, the
following classification according to the field of interest will be
indicated on each Report.

Geology

Petrology and Mineralogy
Palaeontology
Volcanololgy

Geophysics

Geochemistry

A. Geology & allied
sciences

Ore deposits
Coal
Petroleum and Natural Gas

B. Agplied gelogy Underground water

o o0 T RO AN Ty

Agricultural geology
Engineering geology
f. Physical prospecting
Chemical prospectng & Boring

€. Miscellaneous

. Annual Report of Progress

Note: In addition to the regularly printed Reports, the Geological
Survey is newly going to circulate ‘“Bulletin of the Geo-
logical Survey of Japan,” which will be published monthly
commencing in July 1950.
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