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Uraniferous Ore Deposits at the Ogamo Mine, Tottori Prefecture, with Special
References to the Identiﬁcation and Occurrence of Coffinite

by
Tadao Hamachi, Yoshihiro Sekine & Shunso Ishihara

Abstract

The Ogamo mine is noted for the second discovery of the hypogene uranium mineral in:
. metallic ore deposits in.Japan next to the occurrence of zeunerite in the pneumatolytic
vein deposits of Miyoshi mine,
The uranium mineral of the mine was 1dent1ﬁed as coffinite, U(S10,):-x(OH)sx, by the
X-ray powder " diffraction pattern, X-ray fluorescence analysis,- nuclear emulsion technique,
and optical properties under the transmitted and reflected light. The etch test under the:
reflecting microscope was also carried on, )
The coﬁ‘imte may be a tetragonal mineral of zircon ’cype and the X-ray powder diffraction

pattern shows that the main lines; 3. 47A, 4.66A and 1. 795A and the unit cell dimension of

a=6.94A and c=6.26A of the mineral concerned coincide well with those given by L. R.
Stieff, T. W. Stern and A, M., Sherwood, and others;

The deposit of the Ogamo mine occurs in argillized shear zone in medium-grained
biotite granite, and arsenopyrite dissemination zone and fissure-filling sulphide bearing quartz
" vein develop partly in the shear .zone. '

The deposit is assumed to have been formed in late Cretaceous. or early Paleogene age
with close genetical relation to aplitic biotite granite which intruded into the medium-grained
biotite granite near the mining area. .

The biotite granite of both walls suffered the variable grade of hydrothermal alteration ;

argillization, chloritization and s1hclﬁcat1on .

The coffinite is detected only in the arsenopyrite d;ssemmahon zone, in which the cof-
finite, together with bismutite (?), cements, penetrates and replaces the grains and fragments
of arsenopyrite and quartz, The fact may prove that the arsenopyrite and coffinite are depo-
sited i in the earlier stage of the whole mineralization of the deposits, - On the other hand, no
radioactive primary minerals are yet found in the later stage sulphide-quartz vein which is
composed of a small amount of pyrite, chalcopyrite, sphalerite and galena, and quartz gangue,
The occurrences of gold and silver minerals are not proved in the present study. No other
radioactive minerals of hypogene or supergéne origin, ' beside c’ofﬁnite have yet been identified
- in any part of the deposit, though autumte- and torbernite-like minerals have been' found in
the waste of the mine,

The radioactivity detected in the argillized shear zone may be caused by the secondary
sorption of uranium element or compounds in clay minerals of the shear zone,
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A B C D (Ogamo)
d(4) : d(A) . . s Mineral
(meas,) I (cale.) hkl ,d (A) . I |a(a) I d(a) I component
10.39 10 . o .
4,66 S 4,66 011 4,62 1b | 4.62 Ms 4,66 25 Coffinite
4,24 4% 4.26 37 Q’
3.86 1 3.73 30 Bi
: 3.67 30 Ars
3.47 S 3.47 200 3.46 4 3.48 S 3.47 34b Coffinite, Bi
, 3.336 8* 3.34 | 100 Q
3.173 2 3.22 28
o 2.901 ‘6b 3.14 30
2.78 W | 2,78 | 121 2.761 2 2.96 64 Bi
- | 2.73 38b | Bi
2.64 M 2.65 112 2.665 1 2.64 M 2.67 69 Ars
: 2,597 3 ’
2.46 F 2.45 220 2,453 6% 2.44 64 Ars
' 2.28 18 | Bi
2.18 W 2.17 031 2.225 2% 2.21 22 Bi
) i ) 2.125 5% 2.13 18b | Bi, Ars, Q
2.01 F 2.01 013 1.987 3* 1,943 |- 20b | Bi
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1.735 | 400 ‘ N
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. o 1.617 | 33 Bi
1.556 | F 1.552 420 1.537 6 ! 1.544 22 Ars, Q
©1.451 F 1.452 332 1.376 3* i
1.435 F 1.435 | 024 1.229 2 :
1,182 1 ]
A: Coffinite, Arrowhead Mine, Gateway Mining District, Mesa County, Colorado,
(Stieff, Stern, and Sherwood, Am, Min., Vol, 41, 1956)
B: Carbonized wood, Carlile deposit, Crook County, Wyoming, (Bodine, USAEC
. Ann, Rept., 1954) Cu/Ni, * B—¥# % = ZLWMELEOEFHE .
C: Coffinite, (Weeks and Thompson, USGS, TEI, Rept., 334, 1953, Bodine @ Ekic X Z>
D: Coﬁﬁmte Ogamo Mine, Ogamo, Kurayoshi City, Tottori Pref., Cu/Ni

Q: Quartz, Bi:

Bismutite, Ars: Arsenopyrite
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+ 4+
+ 4+ 4]
Bt RAR = o ihtiteEss B E RS
EF/ERh £ (BEKEZ 3 B tiesss)
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2y 7 374 EREC—KT D, T2y T4 FA
DI, - X TR OThoT, Stieff, Stern
¥ X0 Sherwood” DFFFEIC 2> Th , FED F2dILIE X
B KRR B O L ST B, 7o/ NiBgE

FO 3 HOBERENT O\ TR ORI T, 4.66 A
B L0347 A OITEFHULIICTED B, IMERORH
OHEHMEOS S = LIS TH B,

257 154 ML, K Weeks % X0 Thompson
Stieff et al.” HIC k0T, IEFFFON = VIO R#E
BRI USSR Lo T AL D3N TERY, Fh

CRAEST, MTEBARRT S o, B3RO XS D,
INBESEILEE =2 » 7 4 4 O BFESUL, - Arrowhead
SIUFED S DI L —F LT\ %o

7.3 XA .

BIFE LB N, D vEIOBAEEYEL, .
YIS VEIG PV A, BAHVIEYTVERITY YA
B RS & T A RIS ST 1Y, thorite, thorogummite
uranothorite 7¢ X4\ D,
BT, ¥ T VDRSS CTHOT, b VY ADEEL
N EAMAEEL XD, LichvoC, HiEnXEsesREl
FRBIC HI BB, £ 0 % N XERESAHTC X 5%
MESPHTRURICHE Uico ZORGERES 43555 X 08 7 T
Tt WITEFRMM S L AL D TH D, As, Bi, Pb, Uil
HERICE £ ha b D TH B, FREO Thico\ T,
Th Laes 1%, 0.956 A T b, Bi L, O\ HHED
J5ie peak M3F->N L DT, Z OREORETIE, 26

=27,45°0 peak HE LT Bi Thsh, Th THBHH
I EREI LI, UL, BiLei 3, Bi ORo
Bk ch b, Bi Lo, OFAEIL 7K A505 &
51, EbDTRDLNTHSMND (K Bi L 2
Bi L, & DMEEDOHEN, Bi OLOMBOBEELIE Y
ZLUGELERLY) PI VAR EASHEE LR VE

2£9) Geigerflex ©Y 22 & © stop counting € k=
THHER L7, B

-
[

# 3% Coffinite ¥ X UHEUO b 1 ¥ 2 EERIESW OB

Mineral a, (A) ‘ co (A) ’ A Co 1 ‘ Ref,
Coffinite (Ogamo mine) 6.94 6.26 0.902 Present Study
Coﬁ‘inite» (Arrowhead mine) 6.94 6.31 0,909 Stieff et al, (1956)
Coffinite (Synthetic) 6.977kX| 6.307kX Hoekstra, Fuchs (1956)
Thorite (Sicily) 7.03 6.25
Thorogummite (Manchuria) 7.08 6.28
Uranbthorite (New Zealand) 7.12 .6.32 Frondel (1953) 75)‘?’ 5UR
Thorogummite  (Texas) 7.068 6.260 0.8857
- ThSiO; (Synthetic) 7.117 - 6.295¢
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BIRBABEL DAY 2 VB, £ 57 4 b OFE & FERIC DT (R4E S5 DR A L IR S)

% 4% Coffinite (Ogamo mine) @

Element i observ ed)1 A » ‘ I
As Ko '| 34.1 1.17714 | scale out
Bi La: 33.1 1.144 400
W Le, | 317 | 1.008 | - 40
As KB, | 30.5 1,057 250
Pb Lg 1.007 |

Bi Lg, 0.977 3} 40
BiLg, | . 27.45 | 0,952 | 250
Ul | 2.5 | 0923 80
U Lay 26.2 0.911 i 250

(Analyzer, LiF #&#& (002) H o K& X %,
Background count : 30 counts per second,
full scale: 800 c/s)

800 ¢4 full scale

-AsK o

Bil oy

Uldy Bil g AsK g

25 ©30 N , 3‘5

HTH AME Coffinite © X #EHEAT

ELTE Lol LEeaoT, NBERIFE= » 7
174 FEE, b Y AREERTVRN T LD A
ThhH5e '

T4 aRIBCEDF=FFSHITT 4

PAME T ORI O ER HER L, Sricd s

NBYFY, T )Y ADEEEDEEYMS
NS, NBEERURESR ORI A Rk L, A h 7 O
7571 XD e KRR FTE L,

WA, BHEE 7 g A sl — T 02T
. 7R (2 v 2 7 ) EM type ET-2E 15 microns
G, BHEEIERD 5. C, BAHEEHOH B L D,
@t Ty PEREBX B D2 ~ 3, EREETH
Bre TR UCHERT A IEL TR, M1EMEEL

BRI 1L FD 111 Bl % FA ¢, #9 3~7 4 (18~20°C)
EEICIL F 5 m%?&&’}ﬂb P

NSO 2 5 T 4 F A DI~ T IS T Tk,
BUR 1, 2R3, BRICD mRB LK, Ehd T
HKLEE T B0 C, bismutite « [ DD $54 & 1%
ELTHBIdIL, HAEBE T COEE o= v 7 4
FA T OERE AHETS 2 kik, EhdTHEEETHD
7oo BRI OWT, e P T o 2 %R LS,
Ta=30~40 B8/, Te X, HFHER (Cm?), BFIHH

BBV Da T 7B TH D, e RPN

$, 46 pET B E OIS, ¥ RBOMBIE RS
HDONEHDTHIEL,;, VI VRITEEOREC LS «
T2 H 2 DD, HSBEEATRAE BT d B TV EID

EEY T VERKIET S e 7 v 7B, Yagoda® T X

HE, Uly 8y Te=1.32L3¥NTWbH, 29717
A+ OERRHY 7 v AR, #9180 i ey, iR
i34 < ODT?@W&EI %, Arrowhead $RIIDEETH
U&46W~%6mﬂWfphﬁB&ék’M 50~65
PL e % b, BIEVMBERILOBE D Te=30~40134
T ELRETH B0 S NEHHBH _RIC o RO A
FhT, HELLOR « FRFLETET 2EIC, EED

INTREME B A R e D ES R e - sk D, TR

FEISTETEOME 0 30 2 & 25, & 2D\ & SRR

B W bR 0L EEZDND, 1% L, B
Ll XA, NIBEELLGET DEEREE D O B B B

D & TRENT, Ta=66 LIEHIOZIL T\ 5,

7.5 BRSO RSREE
INIBEEILD = 5 7 4 74 ML, BN R A D PR
WRCUEERDT LR 2, Rz, BEREPEL
PEEIR AT O 7o ol L A3, TRILERE 39 6)
L0 RIS, AL OIECBEM L D b ENCTE
Stieff 12 XUEHI5.0 & STV 5,
ﬁmﬁ%ﬁ%ﬁm%ﬁ%ﬂy74%4}m,%me
WTHET S b, BRI DEEERT, bismutite DK%
Bz (KK 379, WRELEE X A2 X OBFENICTRIS
B (KK 4), % 7SR & W e O Fapk
IR L (RIRL ~ 3), —5IiZR35 X5 inksen
LT\ A & DFRGEHTR T, DEDOEZSEDIE N
LA ORI LEEBIEIE & A L5 B iLTe s,

7.5.1 kT B
w%%m03774f4b@ﬁﬁ%ﬁw T OIS
%, AR, B3 7w VRO BRI & I IER
ROBEEC, BB B~ IEG, BV T2 A
ETRBHIC L B SEMEIEDSRT, BIFRZ1.8 X

3E10) 2V T - b)Y ARUHEREALORE
i<k B,
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SVRUS—

HOE R AR &K

DAL, HEMBESFELIAS T, 297 154
riE, BBk bismutite®tll) (Bi,0,C0,) & B B4
BIEL T D, 29 7 174 M eELEUOMER 0E#
BEMER B A X 3 1273 '
S 7.5.2 FREFC R B EE
ARSI Db D =y 7 1 F A4 T OB,
S TR L, MBREELY SO THE LT
i, BIEFAPHESIESNR G, ShE, 297474
PR ELD TS, BEEAENDTHA S,
FAEIEING T, ML BRERET, NEEHS

Bobhiow, FEBEINY 7 vk - =V HvELL
COBRS, FAEIVLAEL, HHLARETHD, T3

= 2V R 5 FEHEIF IR 3 S s\ I BHERMK
EEEAUR L 2, 4155RT, _
U EOBRE, KM Fickd PRIz, Stieff et
al.” OFEI LIz vy 7 174 PRI LT\ B,
FHEBE TR 52 57 4 74 > OEERHC X
LIRARBROKI, % BEICAT L3 Thoo

#5F% IEEFEARIEC X 5 /NBIRLRE
Coffinite DJE AT

Reagent Etch reaction
HNO: (1 : 1)‘ Etches strongly along cracks and
: grain boundaries
HCI(1:1) Etches slightly with dark staining

KCN (20%%501,) | Negative

FeCl; (20%Sol.) | Stains dark brown
KOH (40%Sol,) | Negative

NaOH (20%Sol.) | Negative

HgClL, (5 %Sol.) Negative

Adqua Regia Etches strongly
H,0, (3 % Sol.) | Negative

R - TSR b N KB A S h, BTk
BSBELET S, Mo RIS Uik, B
#ric & 61?*%%@@%@7%, 257 474 OFRICSE

© O Lk Gross® L LTV B,

7.6 297 F4 FORECET SHEE
297 3 A ML, 1951 4E. La Sal No. 2 ¢k (Co-

lorado JI| Mesa %) THID CHR Ity 7 v §HMT,

Reuben Clare Coffin PCIZ—Y]A,"C“A;% b Thsb,
JER ThSiO, (thorite) Fiic, U DFEIENTEDHNBH T &

. b, USiO, f;é{h%ﬁm%ﬁ?wﬁ%@ﬁﬁm Gold-

schmidt I & D FPRIN WD THLH, 2w T IE

&11) FFEE T $sv~Tl&, Dbismutite 3R] LEE-,
iy, WEMSEC koTY, EEEKES - BEDE
TEFRBERILTHIIY,

(B 10% %3 %)
ERIGRERIC BT 5 Bah0 5 T viinc BT %

~ Stieff et al.®” OFFFEIC LY USIO, H1 (Si00) ! TAA

Y O—H (OH) ~ 1 Lo TEME TS0 LT,
25 7 1A b LR A RE S i,

Stieff et al.” DIFFRIC LiuE, = o 7 1 F A4 MR
TRRTRLC, hoSrL BAtk s LTET B C L 0\%
W Todh, EEEZCAIRGT - (LS « EERAUEIE S h
W, E AN Y 7 vEkE =5 7 44 b 2k
SRRIPREC, [ 73 I UL X R RITHT R & ASHHRIL
UEERDVEFN L S Qv Bo

EFEEDO N 2 vEIDKRSELET 57 7 v EC
VLU ASEEENCIL, DA 2 VRN L LTEED
SN BT BB, —J5 Thorogummite &N & 9 5.
—H (OH) 1 #+ v % afg L, BEploBREY BT 5
BRBEMI L SNBEMN S D, Frondel” DRFZEICHA T
by ROX5KEFENDD EINTW 5D,

I ‘/——Cyr’toiite
Thofite — Thorogummite
Uranothorite——Enalitet12)

" Coffinite (USiO,) —— Coffinite (U (SiO4) 1-x (OH) ;=)
IO AR UL, Y2y e v vk
W, b Y A DEEEREC 0 T, AFICER LT gnd =
NFEIHIET 5 ZF DR O (Si04) D —3F I’ 2 (OH)~ -
X oTEBMIRTWAELDTH b, ’

D ORI, LT S XEEERE G AR L
CEREE 3RITHE Lk S i TEBOEMUMEE R LT

P, BERCRETIUE, 207 4 F 4 MRS B
FoETIEE a0 d 0T B,

k=297 4974 OFEEE, (OH) OFELLO
WAL Y N L 5%, AR T BERR
RUBHC, TRERHMRA LT T, (EFSHFOD
WAAERT. LTI TR ME b Nile 2 te DT, (W&
PHETFI DT oy, UL Liedih, ik~ 7o
BR(XRRATHT, BRBEIHIBIES . &) b, /NMESEILEED Y
FHEESRE, 2y 7T A LEBESRANEL O
ThHbHo -

8. MERERLOTLIER

8.1 3y 7 1F4 FOEEIRE B
1951 %81c, La Sal No, 2 $5ICEIHC FER I L Th>

2£12) EIE D LEHER I, AREENC X Y 2 (Th,
) 0; « SiO,+ 4H,0' Bz bh <228, EE TR
metamict OEH B—HWEE LT3 ko5& bh,
Ch b0 XHEREREIBRE, SravETHY, F
% & (& uranothorite-enalite % % l_] e @513“’ » 5
LD EEZ I,
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Bifg 2 ANESEILEE=Y 7 4 4 FoRSEHEEER(E)
BIPA~ 3 0H277CF) GEE09A, #-17
F 275 7 OB MR 117 B 40 &

BB BRREEE

¥ K: av74F4 bF X bismutite
W Ok B %

2 &: #@hE

0 0.1 0.2mm

EMR 1 ARSELFE=Y 7 4 74 FORHEBREFER(E)
BIUOF=I0F 77 7(F) (REO09A, #~1+5
F 27 7 O IR 117 Ref 40 7))

B fE o BhRtEEh
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KK 3 AMBSLLE=Y 74 71 OB BEAMETH
725 D BB KGR, PINTICRIR S, AROWHR 2R T 500
av 7434 +¥%EC bismutite DHES

BIR 4 AMBSEIUEE= Y 74 >4 b ORSEMEEER
! BRRLRGE (B f) & E3EORE) L OBRRCET 2=V 74 74 b
2V 74 F4 MBS o—BE A LRP TS



BRANBELOEY 7 VR, Licay 7 174 b ORREEERICD - T (RS BR L BRAS)

2,737  Mize s PEROKRO Y 7 v ERIRAIC
FHINTEI, LK, Y2 75D Morrison [, =
E¥do Chinle B B4 5 VL7 (black ore) DFLER
(Mi Vida $511, Jackpile $5ll7s &) Wik < &<,

Shinarump B0 Denise No, 1 h1LOERERIC & BT

Bo THBOEERNTL, 297 4+ MRESEY
F vk - B - TR - PUTRERSL - JFENES, ANV
VML FHEEL, Tk UCOSEYE - RE ORI
AT LT\ B, F 7 Wind River Basin ORPEFHD
v 5 VLR, BRSO Dripping Springs 54
$H, ¥ 7- O1d Leyden FilRgiPE (Colorado) %7 A7
7 VAR S ER SN T b, —FHIRCET S
¥+ LTiL, Copper King(Colorado) i< Joachi-
msthal SEHDEIRFC LY T vike ETLT W5 =2
v 7 4 F A4 FAEBI TS (Stieff”?, Gross®, Ninin-

ger? LXILLB), 2w 7 VEFHEDOY 7 v—rF v
SREE DI RICBE U Ty, ESkinf B R T L0 a 5
DT, SEOBEY 7 Vihi L Ot &tk

3 ~Ti e T D VERRE XU T VB L

FERENBIC AT, BEEHKD R BL T,
HOKFREFIANBIE L, BT T Z OFORBELE S\,
2,7 14 PREDTERSK TS, 2 v 7 P
BEDZTH 30 2L 28 W THRSh, AREM
Jag Lc, BEY 7 viky &b @bt By
RLTEY, 297174 ME, BRIREOEH T
&, BUKMERERG L EL BN D, SHLICHRIOEL

59, BUKVENIRICES S 53 A B b 2 BN & -

ErLo)op 18

257 174 b OBUKAERSERL, TS Ofs
FC T 01T T\ e, Hoekstra & Fuchs”IZ X2
T 1956 SRIC g% S te, FEERE(FE, Uranium tetra-
chloride * Sodium metasilicate ®#% 1m €/1% 10 m
A DKICEN L, pH 8~10T FARKBATESHE
© NaOH ¥Wew Mz, ¥ VIREEE &) 3E AR
Inconel bomb tube .35 & 8 TERLEH T 250°C, 4
~5 AT %, GRSz v 7 1 F A4 ML, XS

FEFTERIRIC L O CTRIRED S O L1F & A L R—DEHF

BrRL, 2y 7174 P ERDOLNDBH, S0, H OH
T X D BRI T BTSN Tlal, Ll
9 7 4 FA PN ERO LS i Lo TaEEhic
Lk, FGHILEUKIERRSY Th D & L ITITBE
IR R - BV (WP
EROHEREDL R, NBICET 52 9 7 174
METRED b D TR T, HBLEEET DB OBIEGAE
PRFADEEIC AL LTc b D Th 5o

8.2 JEESRLOHEER
NS D EEIRDBERIC S TI T TS LAY, 8
ROMEEY AT, PEREEORREE, SLIEHM T
b, WO WERAFsbh s & b, THEE
S8k - TIOHIH TP S ico X DRIC, HEDFE
e - ek - PUMESEE - A R 5 HIEHIRDS,
FELALRRE IO S h e h O LIRS B,
TR~ L 5, T ONENRE, D TNE

T HOT, HHEERED X B LB RS

EENTH D, EMEEEORRE D b S EE LR
DHR T =y 7 474 bk, AIRLOTRALZEE -
FEOgERoTRES bR, XL, 2, 40K
MBRThH, WL D bR N TR LS DTS
Z)o

AEERNE, BukERTR T, iﬁiﬁ&@%lﬁmé‘éﬁ%}%
Y A FEEIEEICE Ly, IR b ORIkl
%ma&f,¢ﬁ$ﬁkvbﬁmﬁ%ﬁma%zgﬂé

RNEREEOL ETHBRERELDTHA T,
%%$ﬁ®ﬁ%&%m?%§%ukbﬁ,mgmﬁ®
e~ X 5, BERA L= e lEEs
BOKRTHD, TR BERNESY ER  EEREEE
BRSO TR, BB AT
B b\ REEE RO % { R b, v 7 VER(E

PERNE, © OB O BAC IR RBR AT
c AhDEFx bbb,

9. ¥ =

) ESERIA/NIBGBREE (BI7E 0 A HHn LI REKER) 1,
¢M%§arﬁ%¢@mim&mwa,:mt&msm
Sk — TSR YEHE 7 B O T LA IR B 7 5
KEGRIRCH T, AR BBEMERE T ER IR

EEEREREOEA L RAERY b >0, FERR

&vLﬁ%iﬁmiﬁémt$%ﬁﬁﬁvbﬁﬁkﬁ%‘
%f&éo
) BRI Y 7 VEYIE 2 97 4 FA T (Coffi-
nlte, U (Si0) 1-x (OH) ix) TH b0
(8) ZGUEED = » 7 4 F A Mk, SHRRE LickER
SRl XM REIRRER, XEEsre, -1 79
* 77 7O, THEFOREERECLY, B
HEOER L I —HTHrWHEERLTEY, 29717
A+ EEE L,
M)@@%ﬁ%ﬁm;a%ﬁﬁ@%m&otoﬁ@
C ECEBAE IR, B SSCIERa oSt
%‘:aa L, ﬂﬂ@ﬁ,ﬁkiiﬁlﬁ L7c\o
5) 2y 714 ME, ﬁZ\HJﬁEBZ@bEfE’]@%ﬁ@&I‘% ‘
OTRIRERSE « FRghgerc, Bismutite R 5 o
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WwEWERAR B10E B33

RO AR e LT, GRRERERE X O OB

REFHRL, * Ot 2T0s TR H v
LCEEL, SR — SRR R R LR
ZEAERDBNIC :
(6) SRFORMEOIE Y LT, FRAERTERED
ML, =vE Y RrA4 Mb BBAE SRk,
IHMEFEHNRD b h, BONICERMFEOM A & 1
R B, ME(EHFRsE ORI, e LTBEES X
VervEYRFA FThb, ,
(@7) /NIBEERORBHSHESSNE = » 7 4 74 P T

B, E BT AMOTIRBAT IR T B 0T,

VERBASLA TR, S HICRbILRERY 7 v 8hREek
1% XOWESH Y 7 VSRR STV B, R (bR
AL & AR BRI S bR TE BT, &

L OHEOBSBRTRE ST X By T v O REIORIT &

TIREDP DB BCETHL D LHL b b,
(FAFISL 411 AAR)
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