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Jun-ichi KITAHARA : Chemical Composition and its Relation to
Refractive Index and Lattice Constant in the Chromites

from the Tari District, Tottori Prefecture
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2. 7 DLEILDILEFER

7 v AL OEMS L 2 idFet Mg, 3 fidCr, Al, FeTh %, 7 o 88013 (Fe, Mg)
(Cr, Al, Fe)esO4 TEbIh, ACILVECET 5,

EEEISEMBTHORFHDOEN

a)

LEADHAMETIE RO. ReO5 2 8 DFEH LT 2o JUTHM D 12D SHHER b b HATHE
FOEEBETOHERD 12, BILAMERD b EMOODFIHERD, HAT 5 BERIEHY
DIy FHZE] & BAMEFHO 2 liErEs 8@, 3MoREioHEy, 16EFET Il
THEFHEZHEH Uz, Stevens ) 137 0 2 %2F T 2 LEADHMETHOD 3 HETOEED
BICELT 29 2=ZAKTEDL, 702280 RRAKE2 6BCOEL TV, ZAFK
DLEFD E Did CroO3 D%y chromite, FHAIZ Al O3 DEU spinel, F#AX FesOs D
Z\> magnetite Tdh 2., COZAERRIETORNMBFHAORETED RD I/ VA RS=A
FBRE—ET %,

b) I DLEKD/ VLS
70 LERELDBAIRFHROBE TN 5, Stevensd) {T L A spinel = ATI magnesiochromite
Al
= Mg — ATI , ferrochromite = gzii —Mg, magnetite = Fe2 + Mg — g;——
Fe3 . - _
=5 OREMANT /v ARSEFET 3 LB 1 RICRIRICE 3,
B 1 £ 7o LgEo s v e
L o# # W K & 5
No. | 1 2 3 4 5 | 6 7 8 9 10
Spinels 46.9 50.6 51.2 50.6 46.9 52.5 55.0 43.1 57.5 46.4
Chromite 48.8 45.0 44 4 45.0 46.9 44 4 43.1 51.3 40.6 455
Magnetite 1.3 4.4 4.4 4.4 6.2 3.1 1.9 5.6 1.9 8.1
Spinel (MgAl,0,), Chromite ((Mg, Fe)Cr,0,) and Magnetite (FeFes0y4)
4 gh o 34 3k
No. 11 12 13 ‘ 14 15 16 17 18 19 20 21
Spinel 58.5| 55.0| 56.2| 51.2| 53.1| 56.2| 52.5| 55.6 | 55.0 | 53.1| 58.7
Chromite 39.3| 43,1 425 45.7| 41.9| 41.9| 43.8| 406 | 40.6| 43.2| 36.9
Magnetite 1.9 1.9 1.3 3.1 5.0 1.9 3.7 3.8 4.4 3.7 4.4
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No. 22 23 | 24 25 26 27 28 29 30 i 31
Spinel 53. 51.3 58.1 53.8 53.1 38.7 51.9 56.2 54.4 49 4
Chromite 43.7 42.5 40.0 44 .3 44 4 53.2 425 419 42.5 42.5
Magnetite 3.1 6.2 1.9 1.9 2. 8.1 5.6 1.9 3.1 8.1
2 8 W oo
No. 32 33 34 35 36 v 37 38
Spinel 57.5 53.1 50.6 43.2 412 51.3 54.4
Chromite 40.0 43.7 44 4 48.7 49 4 42.5 43 .4
Magnetite 2.5 3.2 5.0 8.1 9.4 6.2 2.5
4 g oo
No. 39 40 j a | £ | 3 44 45 6 | 47
Spinel 56.9 50.6 54 .4 50.6 51.9 59.4 58.7 44 .3 50.6
Chromite 419 425 42.5 44 4 43.1 36.9 36.9 52.6 45.6
Magnetite L2 | 6.9 3.1 i 5.0 5.0 3.7 4.4 3.1 3.8
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BobDTH 5, CitNos. 2,4 Nos. 7,12 Nos. 16,29 Nos. 21,45 Nos. 22, 33 Nos. 30, 41 Nos.
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spinel 72U ZNUTIEVODEEMTH 5, FE8KIZ 7 o AFHLD /v L KT T 5 EIFERE
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SEWTE Y v L8800V LRSS, BIFR, BTEREEN
O  HLEDHRER 310 BEFFEICK W ERIEAZZTIZ LD @ HLkOTEE
+  FLEAEDUEES VAN RN

WFEHBOBEREZRT EOTHH, CORETELBFEECE TRBITHEITENS,

MNEEED 7 0 LgkHE 5 8) 9101 pAER /L AZAER (EIR) it s & Wyo
ming M Casper mountain FE(D chromian magnetite & Manitoba ¢ Bird river EE®D
ferrian chromite %[iE< &, KER43HS aluminian chromite Tdh %2, N Caribbean Province

FE®D spinel |% chromian spinel Tt aluminian chromite T&d 3,
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ugal 0 90 76 50 30 10 Fez04
HNEFE Y v 28850 2 v LR ZAKR
HEEE 7 v LDy
O Kenai Peninsula, Alaska (average). < Bird River, Manitoba A Casper Mountain,
Wyoming (average) + Pacific Coast (average) 4 Caribbean Province (average)
India o Zhob Valley, West Pakistan @ Bushveld, Central Trasvaal, South Africa
(average) »  Still Water, Eastern Tranvaal, South Africa (average)

3. VDLBHEOELMBER. EERUVCHERBEORER (FE)
RICHIRED 47 fAD 7 v 2 BRBIIC DT, EHERTHEE R LR OBIR 2 BEf U Ta T,
a) REILLKUMEDY 0 LK

WIED 7 o b2 ENT S &, HifEkOIHEDOE D MNos. 1, 2, 3, 4, 5, 8, 10) &k
kDD § D (Nos. 6, 7, 9) &b AlLOs Bz, f- THREH (MgAlkOy s iz
Vo THCRUTEEE (FeO + FexOs) 135, Bkl (FesOy) AT 3 10 BIBELIADII
O DRFLEDID S DL Y BEEEIEATN S, 7 0 AGHOBERIESHILERORE
BCBIRTH 5. FA—#ifE» 6EE LI Nos. 2, 3, 4, 6D Cry Oz Ei3iF L (37.0~38.5%)
LT %, Cra0s ®%uy No.1 (39.29%), No.8 (42.07%) i3, {alh b §LtkoilED 4 OT,
BRIRBITIRV b OEUE BIPRIL T, RG2S DM Tvwd, thdd Cr Og
BRBIEM KO DL h—FITE U,
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b)  [RARSEIL 34 HILED Y O A

PLAADHREICET 5 Nos. 11, 12, 13, 16 i3 &8kE (FeO+FexO3) H472<, G- TH
BAFDT DL, RBARSHBHENZ S, BEZPRIFOTVIZV, FEDOUGITEL ET
% Nos. 14, 15, 21 REHEHZ{, WHIARSCES, BHEEL KRSV, TGO L Did—
MR RBEERDH Disiods, No. 21 D&AE CreOs 825 A7sd, AlOg %<, REGRS
DEBNE DT 3, FhlEDHHS Ui Nos. 17, 18, 19, 20 i3 &#kEh Ry b RS~
%<, MFMI oD, An s BREEICES TV, LD L ORAERKIIT, [ERETK
BREDVRE B2 E2NT, ARMLD (FeO + Fe,03) DSHEHLIZE DL BA LN 3,
TiO: DERBIEMANDHEI L DB TH 255, WEHOTHBHRIBL b ZOEAHD 5,

c) EHWRIUTSHEDY O LT

RiT 7 54 No. 22~ No. 31 @ 10 fHic >\ Tsgah L & 56

INBDI o a2 BT 2 E IROL ST 5, THEUTET 2 BIREE & BRIRSE % M5
5&, Cry03 BEBIHEMHEEL DEL, T (FeO + Fep O3) BIIHIZE D5, $ifADH
JERCEET 5 Nos. 24, 25, 26, 29, 30 (3BT RRERDHE L, RISz,
BE RS BEL Do, WEHICET % Nos. 22, 23, 28 3 REAEMKSHD L, Wk
BN L, BER2 5 TICBER AREL Vi#ATH S, TFTEL No. 27 Tik, Cr0s
B3, AkO; 037, MArBRROBS%2ET 5, LAERYIZERE & EAEG SO L
Zh» 5% 1LRRAET, Als O3 BIZRY £ 80, FREED No. 31 IZHHEH 5 BRLEED
HEAZS I TEBRLUIZLDEEALN, BIETRT L HIC, HRED DI ULTRERTH
%,

4 HRIUEREDY O LA

FIYLEE 7 o L8kGE No. 32 ~ No. 38 @ 7 o0 THICEB L & 5.

BV 7 0 LS TIITIEED b BN X C BICET B No., 3213, ABBLL, TBEE
B b EE TRy, FEEDIFED 3 D Nos, 34, 35, 36, 37 b, ZDUHTET 2 $ D Nos, 33,
38 4 AHBIAZ K, TED L OOHHEL, Uk b EEREILELTAS,

e) FEWRIUTEIED S O LFKEE

PUTHYIHEED No. 39 ~No. 47 D 9 D 7 v LT OV TIRNE 5,

FRUIEED 7 v A8 L2 BT 2 &, SAEOITNRIRICET 32 No. 39 1 82007124,
BERE LDV, CObOR, REGEADE, BEEESHDE0. HEOKCET 5
No. 41 it, BHEMLBDO L DL b oDl BEEE D K. SAEDLED $ D (Nos. 40,
42, 43) IZEHE I BELES b 2L, BELEA TV S, LRITTNETADE D (Nos. 4,
45, 46, 47) BHIECEZ L e aths, LEO L OR, FEHIZEATHZV, BEAEAZLL
2N 5B ILiFRAZ ZRICHES No. 4713 Cr05 % H#MNE L &ieo
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4. D a@Eis, HETIEREHRHEOBER (FH)

Nos. 19, 21, 26, 27 ® 7 v L#FLOLEMRE 2N b & AT 2 SRIEHY & O OBGE%
B LUEHLTAH2ERDL S Th b,

BLAADHT T, HRRIEHEYICE 7 o 2830 AlOs BE{, AOs OZWBIE T TAUK
bDEBALN D HADLGEH TIX, HRRIEIYICE FeO+FeO3 »% <, N7 v agkfiic
b e AR BIMER LoD d 2R, HEBEGEY S AlLOs O—EHBITLILEZEALND LD
bdDo LAEADHIETETIE, SERIEHMICY 7 0 o8 SHEODLVONH 5. —FIT
PRRBLO T DIBIRIL & b BREN DL, HREVEFE Loob 28, HERIEO AL S Fobs
7o LSFLCETUICEEA LGN B,

5, /O L # % @ Cr/Fe
WHEED 7 0 L gk§LD Cr/Fe DEIZE2FITRTHEY TH o
a) [EEIILKTEED Cr/Fe

KGO LR DI D> 5 EE L7 73k Tid Cr/Fe =2.0~3.0, ¥fid» 5 L 72 33EITIZ
Cr/Fe=2.8~3.6 Th %, WFHL H W DI5HS Cr/Fe Ak E W, LFEHTHIHILTE Cre
Og BiIRH B AWV, FeO+FeO3 BIZIFEDHH L b Z T &35,

b)  RERSEIUSAKIIES 0 LD Cr/Fe

SEHED D 3 3EITIE Cr/Fe =2,7~3.1, [DEHO 4 MBI T Cr/Fe =2.0~2,2, #iH
RN E T AD 4ERITIE Cr/Fe = 2.3~2.9Tdh 3, Ihh b5 k51, Cr/Fe thighR
WHWBE L DR E WV BRI b DI RS E TG E O I Th 5. 34 KD LED
Cr/Fe 3 AYOMEE DA S, $id 7 0 LPIRHOBEIICERT 505, Cr/Fe Ot
5, 34 KFIDFLEI RGOS L b BIATH 5 T L2335,

B/ 2K SZEMHEY o LD Cr/Fe
[T O/ 1T B NI 71 R

Noo | 1 | 2 3 4 5 | 6 | 7 | 8 9 | 10
Cr/Fe | 26 | 23| 3.0 | 27| 23| 28 32| 24| 36| 2.0
& gl 34 2k 5
Noo | u ||| uwls w7 1 1m0 |2
Cr/Fe 29 | 3.1 | 3.0 20!20}27 28 | 23 | 24 27! 22

|
E oW o# b 7 5 4
Noo | 2 | 3 [ 2 | 25 [ 2% | 2 | 28 | 2 | 30 | 3

|
Cr/Fe ‘ 27 | 24 3.0[ 2.9 2.4‘ 2.21 2.2 | 2.3( 2_6| 1.7




REVRZ BEHTTE 7 v L $kELO(LAEHEAS 5 ONT 2 OB, BTEEE 0BEK 27

4 8L W omobt
No. 32 ] 33 s | 3 36 I 37 33
I - | | I
Cr/Fe 28 | 22 | 22 | 22 | =24 | 19 | 23
ol S TR S )
No. 39 40 a1 ] 42 43 4 45 46 47
Cr/Fe 2.4 2.2 27 | 26 2.4 1.9 2.0 3.1 2.7

e) ERIMINTSHES O LHHD Cr/Fe

7 B OO RS 5 FE Utz 5 3BTk Cr/Fe =2,3~3.0 Th %, SLAEDISED 2 3,
Bhdfai § Cr/Fe =2.2, $LiADIBHITIEN 258K Tik Cr/Fe =2,4~2.7 Tdh %, —IT
- Cr/Fe H3GHEL b HRHDHTI/NS V. IS SEH U BBRILE @ Cr/Fe
DLPEENZ E, BIEDADBKREL,

d) ERSENEREDY O LD Cr/Fe

BGEE 7 © & $:850 Cr/Fe DML 0GHD 4 3HEITIE 1.9~2.4, THEEIC 5T ki
2.8, I d 2 KT 2.2~2.3 TH 3, WHFED LD LD D Cr/Fe DHITE LWL END
SO DITE O EREADELT 272D TH 5 5,

e) FEREEWPEDS O LSO Cr/Fe

FREDEED 7 v A k8D Cr/Fe Hid @G ERd 5 K Tix 1.9~2.6, TFIITIT 2 BT

2.7~3.1, ¥HERTIX 2.7, BRIRTiX 2.4 TH %, Cr/Fe 130D b DIILFELITITANB DL b
INE L, URERD b DIXIFER L b R XU,

LHAIZER L TOT, 25 0HEDIGEHD Cr/Fe ERERPEH~NS E, 2.6, 2.4,
2.2ThH 3, Thbohybn, FEi, 7HROBICELEVBELIZEEZLZON S,

6. U/ 0 AL & 8 » Mg/Fe

LHEHREED 7 v L LD Mg/Fe I 3FITRTHEY Th %,

[EHESEILAWIAED No. 8 I KUIAED 7 v L8850 5 b AlL,Os 2 & 7L, 23.65%,
Mg/Fe =0.7 THh %, No.9 Tix, AlOs B b %< 34.19%, 2D Mg/Fe =1.8 TH 5,
B 3 £ SEMGEs v L850 Mg/Fe
VA O/ S 11 B NI ) 7
No. 1 2 3 | a4 | 5 | 7 8 9 10
Mg /Fe 11 09 | 14 | 13 ] 009 | L4 | 07 | 18 | 0.9

2 gl 34 K b
No. || 12 | 13| M| 15| 16 | 17 | 18 19 [ 20 | a1

Mg/Fe ilA‘lA‘lAlOﬁ 09 | 12| 15| 11 12| 12| 11
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HOoW OB oL 7 B #

No. 22 23 24 25 %6 | o7 28 29 30 31
Mg/Fe | 11 12| 15 13 [ 11 ] 09 10 10 12| 08
2 8l BBt
No 2 | 33 | 55 | 36 37 38
Mg/Fe | 14 | 09 | 09 09 | 09 | 03 1.0

gl A TL R -SRI ) B
No. 39 0 a4 3| u t 45 46 47
Mg/Fe | 1.0 0.9 ] 11 12 L1 L0 | L0 14 | L1
[EHBSE L 24K FED No. 1413 AlLOg Bh34d 75 27.58%, Mg/Fe »3/h3uy, CreO3 8D

73, No. 19 T3 AlOg
Zz® MgO »sEfhc

Bigus Nos. 18, 21 Tix, AlOs B3 %1 »35, Mg/Fe iz nhiEk
EnPiznvic b s 9, Mg/Fepk& <, ThIZERIEHEY» % o,
b2z Th 3%,

ERFLL 7 HHD No. 24 Tix AlOs 0% <, Mg/Fe [bi K3, HLZ D Cr03 &i3
iz, No. 31 Tid AlOs &7, Mg/Fe § /&, Nos. 26, 27 T3 EEBRIESLY 2 % b
> TWBH 5, 70 sggiiiiy O Mg/Fe HLiZF /NI,

ERFLLEER D No. 321k AlOs 2MboatElL b £<,
&, fhoiHklo Mg/Fe 3—#ic/hat,

EANGLIL AR Nos. 44, 451 AlOg EWZ DY, CrOs Bz <,
Vo BIL ALOs B475<, Cr03 BOZWEHEIR Mg/Fe HibK W,

FEE» BB L 51T, CrO3 BDOAL Y EDSVEE TR, AlOs BORITH T T Mg/Felt,
WEE 5. '

Mg/Fe % K Xu, No. 32 %%k

Mg/Fe 13/ &

1. U 0LBImOMRER (FHE)

WHIGEE 7 0 L SRPLD EITERS X O TFEE) oW THIICEE L,

LA BED EE RS, s LY v ABREL, BISSLOERED B W @, zhZh
1.715, 2.00(calc), 2,12, 2,42 Th 5, {f> T HEL Y v afki e 7 v & SO HRICE
Fhhid, (Mg, Fe)CreGy OEHTEIZ 2.06 & 72 5, BEEO SVIEE L HEIOBITRILE 8
MOBEFRCIZI—HT 55, BEHZE000BHFEX HEIMI Y (K, T ITEWAST
& LT (MgFe)Cra0Oy, MgalgOy, FeO4 %58 A 12129, (Mg, Fe) CryOy4iT 4513 5 MgCrsOy,
FeCreOy DWALTHIR Y EBD IS fxfﬁfﬁ{fbi, S MOEHELE HFEME L 13131 —FT 5705,
MgCrs04 %3 FeCreOy4 & b VAT, %@J{E&il; h &< 7:: %o

LEER»LELIZ B A%ﬁ"@%?fﬁﬁ 38. 188A ~8. 224A T, —RRITIGI DS F g iz
WU L h R E W, 0B TE (Mg, Fe)Cro04 i3 hiA 72 {, MgAlOs ahiin &, #%
FEEIZNE D,

=4
53R



BHURZ Bl HEE 7 v L SO & T2 DRITER, BTEEE OB 29

SREEORTAARIE, AR 8.086A, %4/ o L gk 8.3058, 7 0 LZHS.3UA, HEk
98.3T4A TH 5B, o T MgCraOy 53 & FeCraOy it 4EET 5 (Mg, Fe)CryO,
DIRFIEEZ 8.325?\ L2535, (Mg, Fe)CroOy 2T E Liztc, MgCroOy & FeCraQy
DR HER Y BD/2OEETIE, 58 KoM EE & EHIE S 23 —8T 5.

"8, Summary

The chromite deposits in the Tari district are the differentiation products of the ultra-
basic magma and lenticular or massive. They extend nearly parallel to the longer axis
of serpentinite. The ore is now taken from the Ogiri and the 34-m levels of Hirose mine
and No. 7, Minami, and Chiugiri levels of Wakamatsu mine. Generally massive ore pre-
vails in the inner portion and porphyritic one in the outer portion. The chromium con-
tent of 47 samples of the ore from the district is low, ranging from 31.22 to 41.33% Cr,
Ogs. The norms of the inner portion of the ore body except the portion metamorphosed

by gabbro, the outer portion, and edge are as follows :

Inner portion Outer Portion Edge
Spinel (MgAl,Oy) 53,8 — 58.5 38.7 — 59.4 52,5 — 57,5
Chromite (Mg, Fe)CrsO, 39,3 — 43,1 36.9 — 53,2 40,6 — 44.4
Magnetite (FeFexOy) 1,3 — 3.1 25 — 94 1,9 — 4.4

It is ascertained that the inner portion is the highest in the spinel composition and
the lowest in the magnetite composition, that the edge is high in the spinel composition
and low in magnetite composition, and that the outer portion is low in the spinel com-
position and high in the magnetite composition.

As the triangular diagram representing norm shows the chromite in the district belongs
to chromian spinel, which is rare in Japan as well as in foreign countries.

The thin section of the chromite from the inner portion and the edge is mostly yellow
to orange, while the chromite in the outer portion having been metamorphosed the thin
section is usually black.

The ratio Cr/Fe of the chromite in the district is 1,7—3,6. It is generally greatest in
the inner portion and smallest in the outer portion. The ratio Mg/Fe is 0,7—1.8. In the
chromite whose CryOg content is not very variable the ratio Mig/Fe is controlled by the
quantity of AlyOs.

The index of refraction of the chromite in question is 1,86—1,89 and the color of the
thin section of the chromite is yellow to light red, inclining to red with increase of the
index.

The net plane indices of the chromite are 220, 311, 400, 511 or 333, 340, 622, 444, 731
or 551, 800, 662, 840, 931, and 844. The lattice constant ag=8,188—8,224A and it becomes
greater in proportion to the quantity of CryOgz and Feo+Fe;Os. The lattice constant of
the sample shown in the triangular diagram for the norm of spinei group is approx-
imately the same with the measured number like the index of refraction when MgCr,Oy
and FeCry0Q4 do not greatly differ.
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