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Cover photograph
Silica sinters exposed on the riverbed in Shikaribetsu, Hokkaido

Silica sinters, more than 4-5 meters wide and several tens meters long, develop along the small
creek in the west of Shikaribetsu Lake, Hokkaido. Wide variety of textures are observed in the floating
pebbles, including fine lamination with distinct color contrast, cast of bacterial colony, botryoidal
surface, reddish black ball inclusion, oolitic texture, and homogeneous milky white mass like
porcelain. The photograph was taken on October 3rd, 2013. Please refer to Okazaki et.al. (in this
issue) for details.

(Photograph by Yasuyuki Oppata and Caption by Chizuko Okazaki, Hiroharu Matsueda,
Yutaka Kanai, Naoki Mita, Masahiro Aoki and Yasuyuki Oppata)
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Yutaka Kanai (2015) A study on the analytical methods of uranium in the weathered carbonatite samples
from Brazil. Bull. Geol. Surv. Japan, vol. 66 (7/8), p. 159-167, 6 figs, 4 tables.

Abstract: Carbonatite ore deposits attract much attention as resources of Nb and rare earth elements.
Analytical method of uranium in weathered carbonatite ore deposit in Brazil was studied. The KOH fusion,
which is used for the determination of U in rock samples, is proved to be applicable to the decomposition
of such samples. The gamma-spectrometry is non-destructive and suitable for samples containing insoluble
minerals. The ICP analysis combined with acid decomposition might produce low results owing to the
insufficient decomposition of samples. The KOH fusion—fluorimetry method was applied to the weathered
carbonatite samples taken from Brazil and good results were obtained. U contents ranged from 10 to 1200
ppm, which are higher than the average contents of rocks and soils. U seemed to be concentrated during
the weathering process.

Keywords: Brazil, weathered carbonatite, uranium, analysis, KOH fusion, fluorimetry, gamma-spectrometry,

ICP spectrometry
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=F TRHFTICRELEOBRE L GEHEhTW3
H—=ARF 24 FOWNED—BRE LT, 7I3VILDH—K
F a4 FERICE T At IERO Y 5 v OERSHIE
IZOWTRRETL 72, Aathoy 5 v aiic v 3 Kigdt
1) AL, LS — R F & A b ORI T
BETH o7z, Hy~ie ok Tid, W% Ik
HTHRETE 5720, HEMHEIM % &4l o856 124
BETH B, BAG—ICPHNITIX, HEAtIED
IIRIRIE & R B AREME D & 5. KAL) 7 4 TR — At
KikETIVNDH—KF & A MK THE S h=ilkhe
WHLZEZ A, ROWEEAELNZ. v I VIREIZ10
ppm#A* 6 1200 ppmDHPH T, FHARL THEOFEHE L D &
EWVETH D, BALEFHC B O TREICERE L Tho 72
gDEEZ LN

1. FUBHIC

A —RF a4 MIKBURBBIES & & Wb, RERIEE
WaEEERREMET 5~ PLVEBEO KRS TH 5.
/2, A—AKFEA P EBTEHOHMEEAEFATED,
=4 7 (Nb), #HFICEREE), F2 (T, U VP,
v 7)), VY AL(Th), §Cu), Yravz)xe
PR XT3 (N, 1981; #i%, 1984). HFIZREEIC

B LTid, FEDOFHRLEE ORI > T H 24
WTHD, REEMEIRELTOH—KF 24 &1EH
DT 5 (HH, 1981).

1 —RF 24 PEREZEERT0 Y LS N
MAROFHE R KEEIZ AL TS, FHZT7 70 ZHEw
W, 77N AR R - T 7Y TN, T
VUM, vy 703 7¥E, AT LREELE, FFE
OHIIZ R LT B (P53, 2010). Th b idkBESR
FTHEDY 7 MFIZME L TR, vV PATERSH
T2d =R FRA T SR A AT B KRS A E R
&L TH%R EEBICEREL CTHh — R F 24 MRS &
NzEDEZEZON TS, 72, Tho6Dh—FKF %
4+ DIBKIEIE, REEHVEDTIIBEELWE S
2, BUED B KPEN L R % BlG U 72 2B AERT IR 2T
B E N7z DDBEFEIZ S < AL T2 (34, 2010).

WBHRAE R —KF 24 MIKE LTE, kA Y
Trh=TINDOYT VT v - SR, HENIIE~ A
Za—VE VKRR T IVLDT IV YK, haa v
PR 25 EDVHIS T B (R, 1984; 31, 2010). % Z
T, PEMRMEE & B HTOME A T, 1983475 34
b7z, 75 VLR (Departamento Nacional da
Producao Mineral (DNPM) of Brazil) & dL[ETH —HKF &
A NEROR T a Y = 7 M fTbh7z. ZOo7aYx
2 b TR, TIVILDH—FRFEA N EZIUPES G

PREEFRR AT WERERE Y v 4 —  HEEEREFZEEM (AIST, Geological Survey of Japan, Research Institute of Geology and Geoinformation)
" Corresponding author: Y. Kanai, Central 7, 1-1-1 Higashi, Tsukuba, Ibaraki 305-8567, Japan. Email: y.kanai@aist.go.jp
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Fig. 1
and Hirano (1990)). Coordinates are shown in south

BIRA X RIC, EIEEA - dHtifgrorm L4 L, £
D REIR - KA A& MBS fRIA L 72 (MITIL 1987). %
7z, TR &[RRI Y K D MO SR T B A AL AR T,
H—RF a4 FIRBROSMEDOWIZE LS L, 2ok
HaiTo ZThenrFay oo b OREKRRD—
&, AR - S IERES (V) & LT, B A
HVol.41, No 1L IZBRIZHE v 5 (il 21, Fujinuki,
1990)

B —RFH A4 M, EFEE L TBEOOEWND, REE,
P LDz, HETEOURThS IR ERIEICE Eh
TW5., KT, TO7ay s N THEI—FKF
A4 FRHI BT A UILRICHEB L, ZOXEHEHL »
129 2 72ICUDGIEE MG L72DT, ZOHFEIZD
WTHET 5.

2. ##t

e rlE, 79V 0dHh 2 a v (Catalao), 77 ¥ v
(Araxa), %V I L (Salitre), ¥ v 2 ¥ F V # (Jacupiranga)
THME Nz —KF 24 MEKRORKIT, 1ZFLALER
JAL L2238 TH 5. ZhZhOERONEN O B

[X| (Kamitani and Hirano, 1990) #81XIZ/RL 72, 75 ¥
AN ET B 7LV E—H —RF &4 AR

FRBHEREL D17 RIS X & HUE X (Kamitani and Hirano (1990) O3 X2 s RHFEG N 4

F
-+

% & %
X X

Granites in Jequiean cycle

Granites, remobilized in Trans-Amazonian
and Brazilian cycles

Gneissose granires undifferenciated

FEAL7Z).

Outline of sampling locations and geology (sampling points are added to the geological map by Kamitani

latitude and west longitude.

ICEALTED, Hray, 753V v, FU L, Vs
Yo VA OEAMIZZ 72783 Ma, 91 Ma, 79-83 Ma,
130 Ma & XT3 (MITH, 1987). Zh 6 OAEHKH»
5ERELL 7= RWIZE D AL 1 i e & 2 B 1RO MR L
7z, Hauayr 5108 (Cat*), 7 I v A 56
(Araxa-*), VU L2 5 105F (Sal-*), Yy orE¥T VA
75 6kEHIC-H) D, Ab¥TRABMTHS. ZThso
AEHED DI FAHTRLS T DAL, MARIRIZL TH
ricfikL 7=,

3. MG

MBI HZIE, Frciii X e & o ISl
IR DFFRIR A L 72, U DBOBKRIZ X BT
2, HAOSTHEEIEEA ST (EH - K3,
1970; Kanai et al., 1986) T/t #1{r->72. Tabb,
Kikkt 05 g% = v 7L BDIEIZHLD, KELA Y 7 L
(KOH) 4 gZMA TH Z/N—F — ETER L 72, W
ZK100ml & ANz ¥ —H —PIZ AR, Bl (H.S0:) (1
+1) 6 ml & DA TR, BIBILAKRZEK (H02) 2 MTA T
FWh U CORR A H0: 2 B 7=, AMLUCpHE L 7=
%, BRI A & VA BIHRIC L CUARSifEL, 6
NGRS (HCI) TPE¥ % 1 N HCI T L 72. 50 ml 4 2 7
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Table 1  List of samples and analytical results.
. s | c t U (ppm) Th (ppm) Nb,Og*  Ta,0g**
o. ample omments
P Fuluorimetry equ equ ICP* ICcP* (%) (%)
) (Th-234)
1 Cat- 03 32.2 24 340 0.48 0.00
2 Cat- 04 a little siliceous 363 350 420 0.42 0.00
3 Cat- 05 168 26 200 3.44 0.03
4 Cat- 06 abundant in P 417 360 380 640 120 0.00 0.00
5 Cat- 07  ore body 620 360 360 2.60 0.02
6 Cat- 07a abundant in U&Th 1224 1190 920 1.76 0.03
7 Cat- 08 ore body 132 135 80 0.50 0.00
8 Cat- 09 lateritization 101 150 120 65 710 1.02 0.00
9 Cat- 10 siliceous 10.4 13 40 0.51 0.00
10 Cat- 11 abundant in REE 462 340 460 425 760 1.29 0.02
11  Araxa- 01 ore body 33.1 40 30 28 1000 1.06 0.00
12 Araxa- 02  ore body 53.3 90 150 64 1100 0.00 0.00
13  Araxa- 03 barite 15.7 36 550 0.05 0.00
14  Araxa- 04  ore body 200 160 250 33 3700 4.17 0.11
15  Araxa- 05 lateritized soil 834 60 160 14 7700 4.59 0.00
16  Araxa- 06 lateritized soil 20.9 12 680 0.84 0.00
17 Sal- 01 lateritized soil 23.9 6.5 100 0.00 0.00
18 Sal- 02 lateritized soil 24.9 6.8 110 0.08 0.00
19 Sal- 03 P&Ti ore body 24.8 8 110 0.00 0.00
20 Sal- 04  P&Ti ore body 23.8 7.4 110 0.00 0.00
21 Sal- 05 P&Ti ore body 23.2 7.2 100 0.10 0.00
22 Sal- 06  P&Ti ore body 29.3 8.5 120 0.00 0.00
23 Sal- 07 P&Ti ore body 28.3 7.6 120 0.00 0.00
24 Sal- 08  P&Ti ore body 29.6 10 110 0.00 0.00
25 Sal- 09 P&Ti ore body 21.7 11 99 0.00 0.00
26 Sal- 10  P&Ti ore body 26.3 8.2 120 0.00 0.00
27 JC-01  jacupirangite 0.03
28 JC- 04 altered rock 0.08
29 JC- 05 Ca carbonatite 0.23
30 JC- 03 Ca carbonatite 0.40
31 JC- 08 ijolite 0.05
32 JC- 09 alkali altered rok 6.17

* 1 ICP analysis was conducted by the Technical Service Laboratories, Canada (MITI, 1987).
**: Analyses of Nb,Os and Ta,Os were achieved by T.Fujinuki (MITI, 1987).

T AR, TO—EEmEAEMIZ L THE L
7z, WM U 72z (1 I @Al (NaF + NaeCOs + KoCOs Dl
BRORIK) 2 g NA, HAN—F — ETHEMLTT v
ez L, WL kX877 fFRLE=xXLVy &
Aloka £l %! Fluorimeter FMT-4B % JI\ N TZ OHOE A2 MIE L,
U IR REAIORMEN L o P ORGSR L TUEER L
7o (EHAE) .

HEHREAE 121, Canberra £ BL[E #i 7Y Ge -3 K M
WEMA72S-85VILFF ¥ vV FIILTF T4 ¥ — (MCA) %
WA H AR bax ) —TfT-7-. &Eftzo
ol AR Z 5 & 5 1R &2 —~E iR L, &
B U 72, U238 RINDIRMEIE T & 5 Ra-226 & Z DIRA%TE
DI E 25 X501y A EREL TH S, I
FEO A v 2 #AFHIL 72, UIREE I, UDZIiRE & L
T U-238 RAINETE D Ra-226 & ht -1l 12 7 - 72Pb-214
(352 keV) R Bi-214 (609 keV) 2z E A 5 #H L 7zeq-U(y)
&, Th-234(63.2 keV) 2> 5 &5 L 7zeq-U(Th-234) D i &
AR 7z RSO UG 2 & R U 7z e ERHZ D
WTZENZE OO BGHHRETE LT, Z OGS
JE LA & RARROURIE & F i L 72,

4. BREEE

41 77> OIEEMEEDKRE

JAAL =R F 2 A4 b TIEIENbR Tak & &2 KEICHA
5728, WEOAEINEE M L 225510136k &
BIEREC 5. B2, NbR TaD ANEMEG 173
3L, SHTRRICEN TR+ TARERRTET 5
ZENEZLORN, 72, ThHDOILEA & VITAKS
LRTVDT, BERPTHIREERL, 56127
TEIPRDAENTLEIZ L EEZONS., 20728,
BN R DN TRE 17 - 7=,

Nb - TaG A MO kL LTiE, 7 v b KkHEE
(HF) - HoS0s Z3 i 23 5 & Ty % (Dolezal et al., 1968,
p.37, p.129). HEAMESIM A EOLBGAICE, @Ek b Y
7 & (Na02) Vi, 7 w{tF b Y 7 2 (NaF) % #ll, NaF +
THREE A ) v A (O ) v A 5 KeS:07) ISRz E A
W X T3 (Grimaldi et al., 1954, p.22, p.63). I YV
INA b= v 254 bR TIE NaO VRl iR IZ M 7
7 V&= & (NHiHF2) % 4 2 07661 & & % (Balaji
etal, 1984). F7z, Nb:Ta% &GO RNBEMRIMPDOTh
riZix, KHF2, Na:0z K:S:077% & & WA S 5 5
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Table 2

Analytical result of U contents in weathered carbonatite samples by use of KOH fusion—fluorimetry.

U content (ppm)

Sample Taken (g) - :
Dissolved Residue Total Average
No.3 Abundant 0.4617 167 0.37 (0.2%) 168 168
Cat-05 inNb&Ta  0.5308 169 0.62 (0.4%)* 169
No.4 Abundant 0.5503 410 2.90 (0.7%) 413 17
Cat-06 in P 0.7063 419 241 (0.6%)* 422
No.13 Abundant 0.5386 14.2 0.27 (1.8%) 14.5
: 15.7
Araxa-03 inSO,  0.5086 15.7 1.17 (6.9%)* 16.9
No.15 Abundant 0.5496 83.2 0.60 (0.7%) 83.8
' : 83.4
Araxa-05 in Nb&Ta  0.6050 81.7 1.18 (1.4%)* 82.9

*: Additional H,SO, was added for the decomposition of residue

(Dolezal et al., 1968; Grimaldi et al., 1954, p.182) .

ZDEIITHFE AWk Tid, rABEov )
B ERGIHEE - BRETE, FNRTEED 7 1k
WEFKL, UTIREITEh2zU (IV)Iid7 v Lo
R L THHTEX 20T, HFAEEAFHIL7ZUD T v
(LU 2 B D —> & L TRET L 7=, 7 2 Fatkhe
IENb - Ta &A RO EW No3 (Cat-05) # A 7. H4L
IZHL - 72 30RHZ HF 12 & 5 53 Rz 4 3 Rl 0 R L 7%
HEIZE 2 L, iR EZMZ TUDBETT & ik, Thg
WEABSEEL T, AT RS L, #IiZEE ok
A Vv RBE L TURER L. LaL, 7yt
e L TOUDmIEs D R &<, 2EKRTOREIR
0% Iz o7z, BZ 6L, 791t A v 5y
HERDOBRICHEE G2, IRERES LTS EDL
Ziohb.

—F, HAIL MK IS M8407 (1977)121%, A
D=FTRO2 v A VEREIPHESNTED, Th
12k 5 LB A KOHTIHE@M L, BOKTHEHL, HCIZ
MATEB#L =%, EDTA-2Na%Z A, 7V E=T7KT
AL T, ABL 2% HCI-HF RIS L, A4
VARSHBBIRIC R LTS 5 (H A IR 2, 1977).
b, HiAONbR Tald KOH AR CHETLL TH D,
ZHFEATROY I v Ok (2 H - kY, 1970; Kanai
etal, 1986) LIHILCTh 5. Fif & [FRRICQUET & AULH
Rz 728, KOH AR % SHIICMET L 7.

MRl BHZIE, Nb-TaBm A EOE WK & L TNo3
& No.15, POERRDEWVIEIE LTNo4, SO.DZn
BLE LTNo13 YT A b) 2, 2hzh 2k
D KOH IARE T & 246 U Do FIET ol L TIA
Wb U7z, WG ORENZ, AL TAREE AT
EJRAL LT, HCI- fil§f#& (HNOs) & U H2S0s4 ([ — 2 7kt

DB DR) & MATHIE - WE L7z H0: % WA
721212, KPR OUBHREIZHENY) VBT L I =2 AR
LT VEZT KT AES T, UERTIIEL 72, RPID
AR OU, WCIZAERE 2SI L ZZUIRE % Zh
FIEHEOBA & V& 5 L5 HE— BEASOEE T
HLU7Z ZTOSMMRES2RIRL 2. @FEOSATH
UDSHIFIRE FIWT, RNERES & LTREI NS
3R D02-69% (CEHELTIE16%) THD, /Y
FA M ERFIF0T% EMUTEXEEETH D Z LN
ML 7=, F72, % XALFEIC HS04 2 3814 3 & 3% Rl
R ENZH L & o720, HEAZEER S WA h 5 7.
BT, WEOERDHNIETS s ae & Hlr L
7=.

12, No.3(Cat-05) % FH\ Y TREAIER DO U % GOBHZ RN
Lo afryy, mERERS 72, H3RICZOMKE
INU72h, 97— 104 % DR E &> Tk D, Bifkil
RpfEohz. ZhonZ hrs, KiFRICE T 3R
B —RKF a4 B OUGEE LT, Aahuosgt
BEEHT A I L3R YEE LI SN,

42 I OHEHERIEICL D EE

FREBRIZIE T LT 78R, RN— 28, TV R E R
HBW, HYEAEZTILT 78 - N— ZEHE &
FEAD, RO E I, Thab b IEmE
THERTZSDT, M LAEETEHENTSHS. L
L, UDH VAT tax ) —Tif, EETRE
U-238 BAEIX 7L 7 7 MM T H v v #a it L e n
728, EEOEEIINEETH 5. 7 ORILFED Th-234 1%
N— Z BB THBEEDD, bEPENS (B3.7%) H
v 2 #1(63.29 keV) k4 % (NNDC, 2015). %7z, ¥
5V RHND FHIZ & % Ra-226 7 6 4§ 5 i F7an A% R D
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Table 3 Recovery of U for the weathered carbonatite sample (No.3; Cat-05)
Sample U(ug) Recovery
amount Y )
(9) Added Found Present (%
1 - - 168 -

0.1022 84.8 106 102 104

0.3202 84.8 141 139 101

0.5545 84.8 173 178 97

Fadk AVIBARZ ALY =K BUDGITRER. BEIREHBGRE A R
Table 4  Analytical result of U contents by gamma-spectrometry. Errors are statistic
counting errors.
U(%)
No. Sample Pb-214 Bi-214 Average Th-234
(352 keV) (609 keV) eq-U (y) eg-U (Th-234)

a Cat- 06 0.036 = 0.004 0.036 = 0.001 0.036 = 0.002 0.038 = 0.004
b Cat- 07 0.036 = 0.001 0.036 = 0.001 0.036 = 0.001 0.036 = 0.004
c Cat- 07a 0.120 = 0.001 0.118 + 0.001 0.119 = 0.001 0.092 = 0.008
d Cat- 09 0.015 = 0.001 0.015 + 0.001 0.015 = 0.001 0.012 = 0.002
e Cat- 11 0.034 £ 0.001 0.034 = 0.001 0.034 = 0.001 0.046 £ 0.005
f Araxa- 01 0.004 £+ 0.001 0.004 = 0.001 0.004 £+ 0.001 0.003 £ 0.003
g Araxa- 02 0.009 £+ 0.001 0.009 = 0.001 0.009 £ 0.001 0.015 £ 0.020
h Araxa- 04 0.016 £+ 0.001 0.016 = 0.001 0.016 £+ 0.001 0.025 £ 0.005
i Araxa- 05 0.006 £ 0.001 0.006 = 0.001 0.006 £ 0.001 0.016 £ 0.005

Pb-214 R Bi-214 D 4 ¥ < AR IZ UGG H O T2 5 )
B ->TEBD, v VvOERIZELSFHIATY
5. Wi DTh-2341% U-238 =¥ % LAz B < K4
B0, BREEMEN O ICRENBVREEET S, —
i, H%EDPLb-214 X Bi-21412, RABAEHREL » AL
EPH L TRa-226 £ 25 & DRI DOKETHEREAER & i
1, B (91600 y) O Ra-226 DR & K4 5. L
AL, U-238 % 5 Ra-226 D RIZRED A D B IR0 0 15k
fii (U-234 (2.455 X 10°y), Th-230 (7.54 X 10%y)) & $kir7=
WIZ, 100 PSR TR 72 AU R Al & 7 5 43,
ZOMIZRBRE L > TINS DIRMIESBEIL 720§
5 & Ra-226 13 U-238 &AL BAHEHIZ 22 6 Wi BEMEA &
5. ZOEAITIE, $%E D Pb-214 X Bi-214 13 U-238 D
RIS A2 ML T B LIRS 2,
ZOEIBEZEEEEBLTC, H—FF 24 PO
HYVHANRY Fax b)) =Tk, Ra-226 & BB IC
K5 72Pb214RXBi2l4 B ENr S/ LR L, Th-
234 535 NFEROMIH 2 5E 4 RIIRL /2. Pb-214

EBi24N L HM L 22 idHic R —K a2 R, mH
& Ra-226 & RWAHEHRIRREIZH 5 Z L AR E iz
2, Th-234 TEHIELUEREIE TR EIRBE H -
7. Pb-214 R Bi-214 &£ & » 55 5 N = RO F-Yffeq-
U(y) & Th-234 7 515 5 172 eq-U(Th-234) & D BIFRIX %
W2MNTR L7228, ¥ T VIRE DSV CiEV A E
VY. U-238 & Ra-226 O [E 28 4t JE -1 T db 2 TTREME &
H 57, AW TR L 7= R 0O Ge - Bk M 31,
40 keV 2 5 10 MeV £ TO T 1)L ¥ — §{iJH TH| Al fE &
305 L DD 3L F —HORIEIESAEL, Lrg
TR AR B B AL AE ED ) 4 X EL BB 120,
eq-U(Th-234) DEARL oD EL 6N 5.

YAy bax b)) =ik BEEEE, Usk
PR CTERTE ZHMEEAT 25, URFIRLMERM D st
Sl AR E LT B, WONTREE 2 4 T2k 5> Tk
BKIFALE-V -2 THEBOBRENKEL BD L E
ICHERTARXELRDH B,
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Fig.2  Relationship between eq-U(y) and eq-U(Th-234) by gamma-spectrometry. Error bars
indicate statistic counting errors shown in Table 4.

4.3 7T REEO B

AT LS —KF 2 4 FikFHZOWT, 2
DOPDOHIETHOENZUSNIERE, L0 THELE
WALz, U9 VIRED S B, KOHER—FE4 4 v %8
7 7 25— [ AR EOGE TR R U 72l i3 fluorimetry |
OWTHRL, HYyvfAxs bax b)) —FETOMIT,
eq-U(y) & eq-U(Th-234) /R L 7z, &7z, FMEHEREIC X
% ICP % H W\ 7220 Wit 5 (MITI, 1987), dF NI Nb & Tad
SRR (Fujinuki, 1990) & GH#IZ/R L7z, %35, Fujinuki
(1990) DFREHI AN TE & A< [Hl—TH 5 A, ICPHHTIC
U 2 HE A A AR TiEd 2 00, [H—BER
BTIEH WO T, HEPDETH S.
AWRIZBOTIRUDERLEE L TEOD»DO LK
HML2ZDT, ThbE BT L TAS, K74
KOH /ARl — L v v Ao ba X ) —, ICP
AT L 7268 %, BIXICHKRLUORLE #
V2 BRENE IR KR SORHC X U i EH BGERE  k &
W2 K E BN — BT 223, KOH il —
I X B ERIEE OBFRTIIMEZ 2 1 DO RfIEL,
ROHBEMZA L TW5. RIS, USEAEO EE ARG
WMT, v voEEICILSMH I N TV HRa-2265 5
4% Pb-214 R Bi-214 O # v < JxGHER & Fv 72 eq-U ()
i, IEFROGHBICRRIITT X, 72, WA S @RE I
JEWHECTHE T & 5728, WAV & G004
IZIFETh 5.

—7J5, ICPIZX 2 EEM TIZ, KOH AR —itke
NREFOLUAET LT 322 0. Zhid, ICPS)

IR R TERILT 5 Z L0y, HETESM %
GBI OBERILOMEFE TR RS AT & 7 % aTREN:
NdH B, RMitk-72FL16035. F4K(a)
I EEAME Y R 2 R TR DO —D L E 2 5 HNDO;
BHETHHLUZBBRERL 7225, NDIRE O E O
DOAKE LT, MINBATE %5 &5 2{KREDY Y b
VRO TR VMEE 55 TH D, NbIZBRT S
IO ENDO AR & A2 . B4 X (b)),
MBI OFRINZ S EH L =70y FERLZZ. U b Lk
K26 DIFIEERB LT IV v, HEaVEHKE»SD
OBt 2%, ICP A TIRVME & 2 > T 3. §IRIC
& 2B O SR DOIE S JHE D —D L HfiE Ehb.

44 FEAEH—FRFE214 b ERICE TR VRE
KR ICB T LI —FF 24 FRBOUIEE
(fluorimetry) 1%, 10 ppm#* & 1200 ppm O i FH I 53 #i L,
WHEROEAR THELD EE,ITEH VL L > TV
H—=FKF A VOBRILEETH S22 Ln b, Hh—FKTF X
4 MZEZENZUNBLRFRIC B O TRINCE ST
BREL, VGBI L T o280 FEZ N5, Rl
T MO KR —F 914 b LHETEUDREMA R
54, HEO®Yangwa R —F 44 bELROBITIE, U
29 ppm & & B 1E E DY T H - 77 (Kanai, 1992). — %,
ICP/3MTIZ & 2 ThIRFEE L, 40 ppm#A* 5 7700 ppm & &
HThsb. L2rL, UkThEDRiZiZekE U TIZHIIE
MBI S N s b o 72 (A OFHBIRE030.08 5 55
X&), D ULABKRTE IS 2042 L TED
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Chizuko Okazaki, Hiroharu Matsueda, Yutaka Kanai, Naoki Mita, Masahiro Aoki and Yasuyuki Oppata
(2015) Preliminary report on mineralogy and geochemistry of opals from the Shikaribetsu area, central
Hokkaido. Bull. Geol. Surv. Japan, vol. 66 (7/8), p. 169-178, 7 figs, 1 table.

Abstract: Opal boulders taken from the Shikaribetsu area, central Hokkaido, were preliminarily studied
on their occurrences, properties and chemical compositions. They suggested hydrothermal activities in the
past. Opals showed fluorescence of red, green, orange, yellow and blue colors. Some of them were enriched
in gold, silver, mercury, arsenic, antimony and tellurium compared with the crustal abundance of elements.

Keywords: Shikaribetsu, Hydrothermal system, Shikaribetsu volcano, Sinter, Opal, Fluorescence, Occurrence
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[j Alluvial deposits
Pleistocene terrace deposits
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Pyroclastic flow deposits

Younger volcanic products (Lava dome)

M

Older volcanic products

Pleistocene Shikaribetsu
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Fig. 1 Location map of the studied area and outline of geology. It was prepared after Yamagishi and Ando (1982),
Kiminami et al. (1990) and Maeda et al. (1990).

52 (a) BEHECTHE DN IR E (b) A/ S — LD FZHE.

Fig.2  (a) Siliceous sinter exposing in the stream and (b) outcrop of opal layer.
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Fig. 3 Map showing sampling locations (MI1-72, 82
~ 91, OK-1). Place names and sample numbers
are added to the GSI Maps (http://maps.gsi.go.
jp/#10/43.213554/143.279929).
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A FEIERUR O M.
(a) WalkEERE, (b) N2 7V 72 u=—OEW A & DFEHE, () (AVEIREESE (HTMNH-MI-88), (d) X
AP OAREER (RHIE) (OK-1), () FUNIREERE (HTMNH-MI-90), (f) Fa#HRkEETE (HTMNH-MI-89).

Fig. 4 Specimens of siliceous sinter showing various textures.
(a) Striped pattern sinter, (b) Sinter with a similar texture of bacterial colony, (c) Botryoidal sinter (HTMNH-
MI-88), (d) Sinter with reddish black ball inclusions (tip of arrow) (OK-1), (e) Oolitic sinter (HTMNH-MI-90), (f)
Sinter like a ceramic ware (HTMNH-MI-89).
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K, 2012). 72, ZOBKREHET HHEHETIE, 4K
WZE A S S HAPHEA TY ) BHAE L 72
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Eh5 (GEAMX(b)BM) . HAERLTET 5 HHETI,
TOCLLTFIZ T 57240 bk x5y 7ana
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BN B (A KOS (365 nm) () TS — )Ltk
(a), (b): HTMNH-MI-90, (c), (d): HTMNH-MI1-91, (e), (f): HTMNH-MI-72 (1) .

Fig. 5 Photographs of opal specimens under natural light (left) and UV (365 nm) light (right).
(@), (b): HTMNH-MI-90, (c), (d): HTMNH-MI-91, (e), (f): HTMNH-MI-72 (vertical section).
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AEHEE SR sk THEREL & 7= 7 S — L DM - HiER{LZE (Wi E )

Helxl LB & 1T - 72 HEE (2 5HTMNH-MI-82 ~ 87) .
L TFOBEEIX, ZhZhERE T &K/ T Thide.

Fig. 6 Photographs of opals (Nos. HTMNH-MI-82 ~ 87 from left to right) used for chemical analysis.
Upper; under natural light, lower: under UV light.
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Fig. 7

Chemical compositions of siliceous sinters normalized by the crustal abundance (Rudnick and Gao, 2003).

Nos.1 ~ 6 are the same as those in Fig. 6 (HTMNH-MI-82 ~ 87 in Table 1).
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