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Study on the Itaya Kaolin Deposit, Yamagata Prefecture, Northeastern Japan
Part 1 Geology and Alteration of the Ore Body No. 2——

By
Yukio Tocasur and Noriyuki Fuji
Abstract

The Itaya kaolin mine, Yamagata Prefecture, northeastern Japan, is one of the largest
kaolin mines in Japan. It produces about 170,000 tons of paper-coating clay per year (1967)
and shares over 40%, of the market in Japan. The kaolin deposit consists of two ore bodies. The
results of the investigations for the ore body No. 2, the minor one, are reported in this paper.

The ore body No. 2 has dimensions of 80 m at north-south and 180m at east-west direc-
tions, and the thickness is 40 m at its maximum; so that it forias an elongated tabular shape,
though it is irregular. The original rocks replaced by the ore body and the surrounding altered
rocks are andesitic pyroclastic rocks, dacitic welded crystal tuff and rhyolitic intrusion breccia;
the later mud flow bed covers all of them unconformably. These rocks are considered to be the
products of the activity of the Azuma volcano, among which several volcanic peaks are still
active, and they occupy a wide area in the south west of this mine.

By C method, the age of the carbonized wood found in the dacitic welded tuff at the
eastern part of the ore body was determined to be 30,600 + 2,200 yrs. B.P., namely the latest
Pleistocene age.

Five alteration zones are found around the ore body, and they distribute zonally in the
following order from the core to the periphery of the alteration halo;

1) Silicified zone

2) Soft-type kaolinized zone

3) Hard-type kaolinized zone

4) Montmorillonitized zone

5) Weakly-altered zone
Among these altered rocks, the soft-type kaolinized rocks and some of the hard-type kaolinized
ones are mined as economically valuable ore.

Clay minerals in the ore are of kaolin group. Most of them are kaolinite, and dickite is
also found in a few specimens, while sericite, which is found abundantly in the ore body No. 1,
the main deposit of this mine, is not observed. In addition to these minerals, the ore contains
small amounts of quartz, pyrite, alunite, cristobalite and tridymite. Three kinds of kaolin
minerals from the ore, kaolinite, dickite and a mineral, found to show some intermediate
characters between the first two minerals, are investigated mineralogically by x-ray diffraction,
d.t.a., and electron microscopic observation. But there remains a possibility that the specimen

of the third mineral is a mixture of kaolinite and dickite.
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From the consideration on the alteration zones and the mineral assemblages of the

alteration products, as well as the genetic relation between the alteration zones and the original

rocks, it is concluded that the rhyolitic intrusion breccia is supposed as the main heat source for

the alteration, and that a strongly acid hydrothermal solution must be required to form the ore

body No. 2 and the alteration halo around it.
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7o, BESOBRENZOTBERICI L REETHS.

AEELINE R AR A s LB ER e
TOBET L, & 0.5~ 3 mmOUNERERRSHEER
Doh, TORBEEY S ZRO[EMBICL VT E
NTVBZERE. ki, A4V VERIBEERER
Rz Boh 2HEROEARE LT, £7iZadthio
WS h/-HBRE2ED 2k LR ONRSE. 2R
DHEAEE, SO THRORERS LUL Y V&M
FHE L THEELABR SN T3, 2RI i3dEs

ERETS. &l LTHERS
RECETLARESTIENTE

31—(603)




WwWHERERAR

BWERRD BN BIER, PEOERFRENIIAAI/INE
AEEZLTEALTVS,

COEERIBMBE Y AV AL WL, SARET—
HTMBEEIC T Y v A MeB R 3BEES
ELTWS, %/, EWTERTYEY v 1 Melre
FHELTW5.

5.3.4 ®UFY v A MU

TUEY vb A MC X o TS T 5B TEHI,
SRR ORTEHMB 25 L LT, *0mEii—icHmh
T BE, SBEERICRCTL, BEY Y L0
FELVELLIRDHLTVS. Bl fmTsh 0
BRUBEKUBESFREREL LTRY, FHCHHA
T2 b DRAEELZLAB SIS RER AR RAEL L
T3, ZhboiEle, T TrRBZL 5, §GiEo
SENBEER L = O ROORKHERY S eAic Ty
EYuFA ML T3S,

EVEY v A MEEBRBIC SR E IR -
KER - EREREOBAOAREEL, ThICKRE
RRABRE DNEARNEENSRE, BROELRN
FLv. —RICBE T, HEBRBETH S5, Bhd
WEREETBI L BB, Fi, L ECNERER
HIARIRO Y AV g e S . SET TIEEVEY »)
4+ L EbhSEBEIT OB CEHERED OEAEHL
BOLND., FECHEAPEENIHAE, VT
U md A ik ORIBICIT L TRROEC R D bh

FE B NERE

Rhyolitic intrusion breccia

ARRIERIBIERS DR E

Dacitic welded crystal tuff

RUEE K LA E 5

Andesitic pyroclastic rocks

ORI

Mud fiow sediments

5 RAEH AR s O
Closely related

: EE L VN
Weakly related

(23% £ 1058

B. ZOED, A EEYL - REESY (XIREHTI
FNITESSLLRIES N D) B, XRERFCE, B
LG HDEN, EHIATV VY 7Y RN AT
AT EESBANRDS.

5.3.5 35 & B H

BEEHIIEEaRLETICAR GRS, TORBEOK
HRIUWBIZN SEWHEELEY vd A MLEhTE
Y, ZoRLEE, BRCHEEESEELTVS. &
O EEZIEMITERICE VIR E BLER, T
DB EHEL o TS,

ST T, EEARLEOHBIARICIES LTV
2, BWEEOBRREE LIE LIESMESh, REESEY, 7
YRAMRT A, ERCHELSICTRIN TS 00
WhHbhD.

5.4 REHLEESORERBER G57)

PER_TERE 2 & ZDMNEOEER LA L
ORERBERESE 7 Kicrt., TITHEEIR3DER
DRTH5.

1) et ohicAAREPICRON TREL
THY, FHAZEMMERLES S FTHTiTEREL
T3 LitEaEhd. A A ERTHRESMICEN
ZERKEARLTEALTRY, FW#E0SHD
TR 272D THB LHESNS.

(2) BEB IUEED A Y i e osflic
LT T, ZO—FTEAARSE, KB

ANy (4

Silicified zone

BEAOL) AF

Soft-type kaolinized zone

RENAY A

Hard-type kaolinized zone

T2E) 01 M

Montmorilionitized zone

SERER

Weakly- altered zone

HBIE HogkicBr3REAELERY L R EBER

Genetic relationship between original rocks and altered zones at the Ore Body No. 2
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WRRKA L 4 Y VERR OB (BBt - EHiZ)

IR REIRE R FE L LTS, LT, HAA
B L OBEMERE TR 4 Y VBRELL, 2D
BB VBREDFRLBZ>TB.

8) ErEY v A MeB AR ONE LB,
FOBACHTT B LD L, SERETIA D vk
BOSMMNCHT T HEDENELND. FIEOHEA
KRB AR L, BB OB A TR SRS &
FhENRREAEE LTS,

6. FEBEDOEYHER &(LFHER

6.1 BEEECHTIHMEROEL

PARIGRARZZ RO 5 b, BEEHERL 4208
D BB U 7 3H40M8 0 FEHZ o W T XS R EIHT &
BIEV, TOMBEMERE L. REHIRE - B
DDL, AFLREHFRA LT 2 b Thl 2, e
FAEE e LTRRICH L7c b 0 Ch 5. FEEHOR
FHEHT BT B XK S — v 2 E 8 KiTwT.

FuAts
1. Silicified Rock (1j-749)

¥, EEEEOMBREYOBELOMESAST B

9 &), Z DHOBEENIFEEH DO TN EFNOFg OB
HELESRTRD L, #IEHTROBE LZ0OFY
BEZRDLTVS., Z0X5kLTELN-EHOI
A OGRS, ORERICEIT 3 208 OHEN &L
RbTLOLT 2L, KDL REHEHOKBERDZ
LRTES,

(1) FAE - AV G0« B, BEOWEBREMES
Dy TRTCOBEHCFEEL TS,

2) BTV vFA MITEY vt A MEELS T
R b,

8) BITARIEELEY rnh o MUEEBRADEE
I 5hd (X EREYTTREEDY 4V v
WCIEBNE AR SRR CE R o728,  5.8.2iCk~
fe ke, EMET TRVEANSIHIZARTRD

bhTV3).

(4) ZVRNATANIEED A ) AR RE

WENAY AE

2. Soft-type Kaolinized

K Rock (Ij-746)

My

T |
BB AE

3.5 | Hard-type Kaolinized
Rock (1j-750)

T 1 [ |
TAVOH ME
4. M?&;tmor\'llomtized Rock (1j-758)

CuKe | » :
U2 b() 1lo ! 2l0

3lo ! 4lo !

Q: Quarts, K: Kaolinite, M: Montmorillonite, P: Pyrite, Ci: a—-Cristobalite

HeH H2HEOREEOXREF AL —

X-ray diffraction patterns of the altered rocks from the Ore Body No. 2
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BRHAERA R

(% 23 % # 100%)

Y B HAT g BRI OAA R

TIRNRAF

(6)

WEHAY A
Kaolinized

o
L
(9"

REEAA Y A
Kaolinized

one
~Hard Type
(t4)

TR0 MF
Montmoril~
lonitized

0

Pherts| B % BH B | BIEALET FUFARA b
;*’:5%/8 Quartz  {Kaolin Minerals | Mortmorillonite | ~ Pyrite Alunite Cristobalite | Tridymite
ep
?o,,e < 25 50 75%| 25 50 75%| 25 50 75%| 25 80 75%| 25 50 75%| 25 50 75%| 25 30 7%
Nk SN N N Y R S R N M N N M Y YT MO Y M
1A
Silicified
Zone

FON FEEHCRIIEEEDOMRE
() AOBRFEHEFRL - RBHERDT

Assemblages of the alteration minerals in the alteration zones

Numbers in parentheses show those of speccimens investigated

BRI, NVFA <A MEZEVEY v g MR
B FEEH, FRERAA/HLTC3. LI,
wf%%%oa)xbﬂ94bm%/%)u+4b
LEAETIONFEREINS.

DX, FEEREERT I OBELRILE
R3L, e {bErs XUk - BE L A U AL oL
BB RERIPEC—T, TYED A MUfEES
TY rFA b OZSEOEREFFTAFOREL V5 HT
M DTTHE L 1B o e B+ 5 2 L b B

6.2 {bEFHEROEL

2R B S LB ER AR L BUKE BV SRS
L TED LS /LR OELE b7 b Lichh 2 5m
Blewic, &L, FMECEERAAERES P O/ERIC-
WTRE TR o7, TR XU - BEmy A Y v
(LD BIEE N DI Lz 5 BB 5, AEEE LV
AR TR U EROA B L2 b O DFES
PR EE 1 RICFET. 2hd 5 amikhicov, &)
BES, it BEFL L b, WIRMMEEUT
BT :

No. 1 (IJ-774, 983 m Vb, 3 iL#) k& LT

B, BRI LB R O KB AT WE AR
No. 2 (IJ-730, 970 m v b, b)) FLEOZ W
TR OARE. FWETEEkE LTIRESTH

ER—EEIKAREETS.

No. 3 (IJ-772, 983 mL <UL, F k) £ & LT
HWETHBN, A VERALZTTRY, ©
DG, KAGRLE - TS AR.

No. 4 (IJ-747, 962 m v -1, BG4 Y ViLED) &
Bk I OERESAANEEEST I+ Y vbsh,
WMBLBoTWD, B4 Y U ALEOBEELE.

No. 5 (1J-746, 954 m L ~u, TEEL 4V »bHD) £
RO AIPREZEIC I A Y VicTREh, RET
HB0, HEMILLTVECHBHNEBEETHS.

ZRETOFNEAETIE, FohREBLELLN

BHACEEABAEOREIIBE LT, LiehioT, Th
BT ALEMMEL T 5. iz, HEOHE
LT RbhTwRWDT, BARES Y 0EER b
S2ROOBHERIHETELY. ThHOEBPDL, §
2B I ENEELEREE ¥R LI BEOBUKER
1EF DR TOEILFRAY DM EB L SMD T L
TERV., LIL, Fl1RcEZORRZBY TOLHHME

b, UTOX O hEmMEMZZLITESTHSD.

(1) SiOg T VEHF TR S AL T 3 23,
HF Y ALERORESEBIZORTE S L TY
. ZoXdie, 4V VUERIZ LIBT3
D%, SiO, diEAic, MgO, Na,0, K,0, SO, 7z
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WBRRA D 4 Y VRO (iR - L)
BIR B2HBoRMLEREAABETLE 5 ARBOMFEMRR

Chemical composition of the breccias involved in the rhyolitic intrusion breccia

I 2 3 4 5
Tj-774 Ij~730 T-772 T~747 - 1j-746
Si0, . 88.949, 84.419% 67.24%, 40.56%, 49.45%,
TiO, 0.19 - 0.80 060 0.76 1.22
ALO, 6.30 2.66 17.26 34.41 30.49
Fe,O,4 0.05 0.54 0.11 0.78 0.28
FeO 0.13 0.14 0.17 0.14 0.14
MnO , 0.01 <0.01 0.00 <0.01 <0.01
MgO 0.04 0.10 0.03 0.02 0.02
CaO , 0.03 0.29 0.02 0.13 0.10
Naz,0 0.12 0.12 0.19 0.01 0.12
K,O 0.05 0.04 0.06 0.01 0.01
P,0, 0.02 0.08 0.03 0.06 0.09
SO, 0.11 3.07 0.50 0.06 0.19
S 0.74 <0.01 3.23 6.17 3.48
Fe* 0.64 0.00 2.81 5.37 3.03
H,O+ 2.71 4.93 6.75 10.69 10.47
H,0- 0.22 2.76 ' 0.68 0.36 0.54
Total .100.30 99.94 99.68 99.53 99.63

. (547« FIEEAR - s88 )

BIV 2 Fv{uEho s

SBEONF IV EFLTE R AR,

FAABEREER ) VISR b OO /B,

BREOLBZ AV VS h e AAEE O AR,
FeS, B v SBIci Y+ 5 Fe &% FeOp TV HH L b @,

and 2. Part of breccias in silicified rocks.’ o

Siliceous breccia containing a small quantity of kaolin.

Part of breccias of the intrusion breccia, the whole of which is perfectly kaolinized.

Part of breccias of the intrusion breccia, only the breccia part of which is kaolinized.

® O B L0 o= % O B WO

Values of this item are calculated from the formula of FeS,, on the basis of measured values of S.

EXb 5. D—ETHB. £z, Favb A+ EETIHEMTO
(2) ALO; jX SO, LidEstic, HAV VLEROE B4 Y EES DI, XBEZ — 1, FERSH
Tl by, FECHENTS, 20Xk, 74 BREEEBVCTIAI T MET 4 v i A b OFRERE
Y UAERIR X VT 500, HACIENOE BERTIL Y VEBRENELNLOT, Thb 3
BERTLOE, ALO, migh i, Fe+ S, CaO, DOrA Y VEMEREHC VT, UT OSSR 217
H,O+ ¥ 2d 5. Kol
(8) TiO,, P,O; & X iz iZLh kD X 5 Il i) 1
LI Eb b, 1.1 X EET
BOPIRICETBHAY F A+ (=773, 990m L=
1. AFY Y N, F 4w B A+ (1J-753,954 m L L), I8 T OTE D
FEogEP SET ORISR PIREENIELEWT  PEAEE 2R TR (747,962 m L XLV —LI T O
FTRTHFY VB THD. TORLALEIIF I T4 FHTERER J-747 Zpte oRied) O3BEOIA Y~
FT, T—BORICT 4 v AR, Tooh 4 GHCOCTXRERERETR-7. TORLLT
N EEET B0 954m L VHRBREROBE S A Y A OEHRSE —r EI0RA~C) BEOERFF—-& (6
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WwEMREERAR

2RA~C) BT, XBEEFHEBUTOBY ThH 5.
Radiation ; CuK, (Ni 7 ¢ /% —), H77 ;30 KVP 10
mA, Ratemeter; 8, Multiplier; I, g% : 2, XU v k
F:1°—1°—0.4 mm, FEEE : 2°/min., F p— FHEE
2 ¢m/min,

BEYVFA RO =T, 2 0=20~22°ILETF
D 2 WHIFERFHEELFE D bh DA%, T10, 11T, 10T 7%
EOREIARTH Y, #A VT A bOHRTH2RIE

(# 23 % % 10 %)

REOBCEEICETS. £z, 2 0=35~40° OFER
BB, BAY F A ML 2 Mo =EETHO
SEELFRETH S (EI0RA).
FALobHAPDARE—VTE, FRAEFROKFITED
DT DL TR Y, ¥4V FAMCBEDBAZ2K
TEMEELIEA D bRAV. Eie, 20=35~39° T
1%, 4 vb A b 2 Mo ERIrRSHRIC
Ioohd (BOFB).

EBIOHM Bo2GECETZIIAY VHELO XBREHFAZ -V

X-ray diffraction patterns for kaolin minerals from Ore Body No. 2

1
001 002
T T T T T T T T T
CuKa:2§(?) 5 10 15 20 25 30 35 40 45
N T T T ; T 7
a(d) 15 10 1 5 i 3.5 3 2.5 2
EIOK-A H2FVFA b
Kaolinite
002 004 133
112 202
111
o021
111
020,
1100\
220
133+
cuka:24() 5 10 15 20 25 30 35 40 45
a(&) 15 10 7 5 4 5.5 3 2.5 2
HIOK-B Fo4oh At
Dickite
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WHRERAY A Y VEEORE (EBEH - BHILEZ)

L

—_

T

Cuka:20() 5 10 15 20 25 30 35 40 45
d(R) 5 16 7 5 3 35 3 25 2

wOR-C 747 fpthon 40 vl (GEREARHE)

Kaolin mineral in 1J-747 specimen (indices unknown)

—F, IJ— T4 F — VIR EE RS % O fds
SYMTLT, AV EHTHE T LIXEEVY Y. L
BL, BEREEFHRERNTSE, AV FA L EF
A4V HAIDELLEDNF =L —E LTy, #
2iE, 2 0=20~24° OFEHTIE, A Y FA MRS
N5 2R THFEFFEELITRRY bh kv L ERFE, Fa
yHAPELTHHEBATERVW L 22D E— 27 B 8b
ATWd, IbiT, 2 60 =35~40°D&FTL, v2 YV F
A b IR 2 HO=EEIRE, T4 b A MR
a7 2 O EEFRRE N, P LEEL TV 30
DES kA AE—-vREDBNE (FEI0KC).

1.2 REZESH

BIECR~7- 3O A4 Y bz oW TRER
S EIT R -Te (BLRKA~QC). FHLEETHEYEE
el B BREMREEE ©, WESLMIKkOBITH
5,

Sample Weight: 0.300 gr.
Sensitivity of D.T.A.: 4100 xV
Preset Temperature: 1050°C
Heating Rate: 10°C/min.

Thermocouple: Pt-Pt, Rh (13%)

Sample Holder: Pt(8 mmg X 15 mm)

Standard Sample: a-ALO;
Atmosphere: air
Chart Speed: 180 mm/hr.

“hb 3zt DT.A. BTk, 980°C ASEDSIV

B — 2T onTiE, BEAETLIRR ARV,
L IRER &R B DX 500 ~ 600°C IZ BT BB e — 7
DB LEHROETSHS. Thbb, #FVFA M
BT 606°C 2TEE E Lie, BRIEEFHHROES L —
IR TOBDRHL, Fa v A4 b TIILENE
D 658°C #TEM & LT, KRAIEEL, miRMlicgnR
AEOIERNHOBRERT =2 3T 5 (1L
KA, B).

—75, I J— T7REICR, bt brs
BEORBRC— I 624°CEERLLTEDLN, D
P - R EDIT, HAVFAMNEF 4 v b A b O
HIEHEERLTYWS (EHKQ).

BB, VA EER 2RBoMmR I B v T,
400 ~ 500°CIZRB®» b BIRIE K RRAIZERORH
— 7 3 aR kg omBiic L3 nLtEL OB,

1.3 BFEMEHZE

PLERRT &7 3RBHZ SV T, BFEMET CES
OB 21T/n o7z (Plate 44, 45). (i L7<3EE1X
HAEEHRMT R —0RETHEMET, BYFOBRER
80 kV, [Rf#3R(3 8,000 £ ThH 5.

WEROBEIL, AV T4 BT, LRMPOR
BRI FOSE TR bR BiEhit, 3B L Lo
2 VHBRENARREFEL TS, XEEHFTHED 5
NIAERE DR X0, T oA S EBRL T
B5h0LEZLND.

B FORE SIZ
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WEHEEFRA® (B23% £ 1078
ok EoOGARRETZIIF) VEHOXBERF —#

X-ray diffraction data for kaolin minerals from Ore Body No. 2

DAV FAR FA v HA b 1J-747 @&pth o b 4 U w8
(A) Kaolinite (1J-773) (B) Dickite (1J-753) (C) Kaolin mineral in 1J-747 specimen
d(A) 1, hkl* d(A) 11, hkl#* dA) L, hkl
7.21 100 001 7.22 100 002 7.21 100
4.47 10 020 4.46 20 020,110 4.46 15
4.373 25 170 4.392 20 111 4384 30
4.287 10 021 4.287 10
4.191 20 17 4.187 15
4.141 15 1T 4.133 35 111 4.145 25
3.983 5 112 4.001 5
3.850 10 021 3.854 10
3814 . 20 022 3.805 10
8.754 5 021
3.587 100 002 3.593 100 004,112 3.576 100
3.440 10. 113 3.440 5
3.383 5 111 3.383 5
2.566 10 130,207 2.564 10 137,200+ 2.566 10
2.535 5 131 2.514 20 131,202 2.522 10
2.501 15 137,200+ ‘
2.388 5 003 2.390 10 006,132 2.390 ;
2.340 20 131,113 2.327 50 133,202 2.332 30
2.296 10 181 2.297 . 5
2.216 5 220,133+
1.990 5 132 1.976 10 224,204 - 1.982 5
1.663 133,240 1.652 10 152,137 + 1.658 5
1.559 5 137,208
1.490 10 331,377+ | 1.489 10 060,331 1.490 10

* ASTM »—F No. 1416412 Xk 5.
* ASTM % — K No. 10-430 iz X 5.
* Indices by ASTM card No. 14-164.
** Indices by ASTM card No. 10-430.

A) BAYFAP:0.1~1 4
B) F4vyHA 0.5~ 44
C) I J—7473%%k: 0.4~1.54
T, Favb A yEbEEL, A DA AR D kL
T, IJ— 7118z zoPEokEEE2E LT 5.
Fiz, BYROBEORE» SEBNTFOBBIFOE
SEWETRYE, FavIA PCEBECRTNIEL, b
VA Mo RE . e, 1] 747
RENIZOHEIRABHEER LTV 5.
1.4 LJ-141881=>WT
PR~z X o, #AFVFAL v eFavhAbE
DFFHIT BT, XBRET, FERNIT, BTFHM
BEHELLICE T, I J— 1473 0b 4 ) g
DRI ET BT, ZORER, ZO@BBIIAY FA b

EF 4y A4 s ORERREE 2 b oK -Z &
PHLMNTE T,

L, —HTRI ] — 7478B BB 5504 4
FeF 4o hA PORBADICTERCTHEE LK - TS
Y, ZOBMEBOFEEEDOWFRNEETHINREEED
LZARETHD. TORZHOVTIE, SLIRSHOR
FiefEbize.

8. MROERBRECHATIER

THECIRBNTERERH L EEGHO H A & &
B, GROBRTERGE, TEHE L B L OBEEGRRE 0
BEtn D, Skl Thi L )k CEEBOBRICIE
BB AR A OEEIREEICERL TWB T L8
Bbac ot TS, SERITERS Wiz, 6
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WRRARA Y AV VRO (BEEL - k)

(A) 1IXUF A N(I1773) Kaolinite

® 719 74 K17753) Dickite

(O I7-747 FHcbn A )L 90
Kaolin mineral in,
Ir-747 specimen.

978

1000(°C)
[

1000(°C)

R Bo@HAkcETS I+ I vEpo DT.A ik

D.T.A. curves for kaolin minerals from Ore Body No. 2

BROBRIZ B0 » L BOKEBREA ORI >V OFT
DERERAZD.

8.1 SERRTER OB

TR AR T E 2N B AR L B RS
BWIRETIZIX, 5.2 28BNk Ve, EhiCR{IEAR
NEEND. C—4EIC L > TR SN2 EDRILAKRH
DHEFHEIL30,600 + 3,200 4E B.P. Th oz (FiE,
1969). + /b b, ABRELNABERGE SRS TN T
EFTOUFEIARIIC BT 2BHITH S Z EMBHSNIT
Hoir. MEEBABEDOE AT ERUKDOZ LT,
ORATEE L FBCEEL, 3L SRR LE
Z bNBE 2 REORKEBIER S, Lieh>TEREL
BOZLThBEELLND.

T DRIZDWT, B U970)IXRAR Y A U ERAeR
DOEEREMER LB, KO X SR Tw3, T+
bh, ERORIAN ESLRLAE S (20—
HEE S 0 ERRINEERERREICE I b1 5) Off
FickiE, IR I UE, RINRICHT BB RS
B L, ROTELEBEZEBU TR LEsk
BIRIC X > TEBERBBE 7 LT3, 21T,
COEREKILTEY (5 5ORFBHEBYICH5)
OB LIS LETHRCZEL, ZOEHLLT,
KB —EIe 2 D FHO< b U v 7 R OHZ DG
WEBE YT, TS ENIRLEBICREEALE

BREATOREVILESITFTVS,

2k 0BT OTEIRICRIT 5EE b OBE»
5h, 5.2.4kM_7 ki, RREBETICRT AR
EROBHEFEEOLOTHD LORMEEE TS, L
L, ZORBHEBEHOFE LWHFERIZ oV Tik, v
ERICHRECIIbP o TELT, LedioT, XV ¥k
% 9 SR DR HIIC > TIRA B ORI S b I\,
8.2 ROKEHEIEROMIE

B ok 2O AUOEERHOERIE, POIBITKER
2y Si0, SR B TV LHRAHL, TOAE~, T
LB 4 Y VE-TEE D+ Y vik—-Ev 2 Y
u o MeB—-BEEFOIEC AT 5 R B 5 i X

S TEM ST BNG. TO LD RER T E AL (1949),

Mukarvama (1959), i (1967) BIZ X »T LT LT
BER T3 X oie, MEREOBKERIC X 2L &ER
PEETAI LI > TAHEMCHHATE S,
FTTIL VB LB X S, BEH L TEGHON
i, FUB EEBR L ok, TofhoRitas, Zof
R P TRACERE S AA A OEE) L B EE 2 &
LOTHBZENELNTHS. LA LBKEKS L
K T AT HTF 7k & B 3 2 212 k- THRERMED
BUKEWR L 129, RECEERAARSE BELBRIRT
B5ZLitEoT, BT LHEIBREA T TH A
5. ki, ZOLEBEMEN ALO; BpHED L YK
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WwERAEFRAR

SVEIETT, H,O tldievdV AbieEwaLic
LEZLNS.
FTTRBRL S, MBI A VALE LR A
VipEER L1k, BPAMEES TR HBA BT BIT & 45,
SRR DA TCEAERRZER IR, LedoT, $h
EL LTOWMBEYA Y LD ERKIC OV T, AR
T L VSRS SR IR R ORI AHE D b A Y AL
FRR LB VL& -2 Th s 5 LEESNBRER
FERC. e, HAD A LD b IBREEROKH:
TORELCONDT 4 v I A N DPEERRIOKE Y
F Y VA TORBCESNEIEEZOCTH, KED
& U A O RS E F g EEARIORL TV %)
DOTEE. iR L LTCORFETIZHE « BEm b 4
U Ao IR E B H B H, WEOERSM
DENZOWTHE, Z0 XD IEKRBROENE .
—J5, L b A Y AL E AR LI BOKEEIRIE
FEOEE LR oo, RS pH &+ L F R
2, BEZFEL TV EEILNS. ZRIZRLT,
BAY ALENBEVEYD vt A MuE, SEHRTE
BN LT 5 REEE IR SN ALE SN T
HA5. ’

9. ¥

THETREARTEHAEREOBRL LT, H2H
ez OFERMOEEROME, SOk L BIFRE,
W L WREM O LR, FAR L LEEL oM
BERGR Y #H LM LTS, £, SRIERESH
TR, BOKEBEERBOWKIZSVWTY, bIBREOH
ENTENTZ.

LirL, BREIA Y VEREEOFIT 5 55 2 fhfk
ORBIZILBENTZLDTHY, REBIAY VKSR
X D IMERICIER T A 0IciE, B2 SRl
355 1 GhRDIER L EE O HBRHNIBRARTH 5.
1 SMEERE, TER CEESRDOEE L 1, B
OBBMEBERELEDEL DETEHE 2HE L IZB L7
BELOZ BT TIRADBATY S (Big-FEH, 1971).

E7e, Thbd 2 o0EEORETICIEL BIET B5/NEER
B, BREGR, BREE L OBz ov T LS BRE
PETHD., EEXLSEOTESE: LEESE2D, K
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Electron miroscopic photographs for kaolin minerals from Ore Body No. 2

A 54+ (1J-773)
Kaolinite

F4 v a4+ (1J-753)
Dickite

Plate 44
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1J-747 KEhor + ) V&Y

Kaolin mineral in 1J-747 specimen






