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Figure 1
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Geological and locality map of loto based on Nagai and Kobayashi (2015) and Ossaka et al. (1990a).

In order to indicate geological formations and rocks with extremely small exposure scale,

the names are added to individual locations.
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Figure 2 Photographs of the Uzura stone samples. A ; The sample owned by Rissho University,
B ; Taken from a direction parallel to the platy plagioclase phenocrysts,
C : Volcanic glass contained in the plagioclase phenocrysts, D ; Olivine exposed on the sample surface.
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Figure 3 Photographs of texture and BSE images of the Uzura stone samples.
A ; Internal structure of the Uzura stone, B~D ; BSE images.
Pl: Plagioclase ; Mag: Magnetite ; Cpx: Clinopyroxene ; Ap: Apatite ; Ol: Olivine ; Gls: Volcanic glass.
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Table 1 Selected chemical compositions of plagioclase phenocrysts in three Uzura stone samples
by SEM-EDS line analysis.
No. 1 No. 2 No. 3
Line 2 Line 1 Line 1
Serial No. Rim Core Rim Core Rim Core
Major oxides (wt%)
SiO, 5853 58.10 5891 57.67 53.14 5821
ALO; 2551 2592 2547 26.62 26.12 2597
FeO* 0.58 071 0.86 047 057 0.77
MgO 0.09
CaO 7.07 757 712 797 772 763
Na,O 7.27 6.76 6.92 6.66 6.35 6.82
K,O 1.04 093 071 051 061 0.60
P,05
Total 100.00 100.00 100.00 100.00 100.00 100.00
Cations based on O=8
Si 2632 2613 2643 2.588 2610 2614
Al 1.352 1.374 1.346 1.408 1.382 1.374
Fe 0.022 0.027 0.032 0017 0.021 0.029
Mg 0.006 —
Ca 0.341 0.365 0.342 0.383 0.371 0.367
Na 0.633 0.589 0.602 0.579 0.596 0.594
K 0.059 0.053 0.041 0.029 0.035 0.035
P J— J— — J— — J—
Total 5.039 5021 5.006 5012 5014 5013
An 330 36.2 348 386 371 369
Ab 61.3 585 61.1 584 595 59.6
Or 58 5.3 41 30 35 35

*Total Fe as FeO. Normalized to total 100 wt%. End-member: An, anorthite ; Ab, albite ; Or, orthoclase.
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Figure 4 An-Ab-Or diagrams of plagioclase phenocrysts in three Uzura stone samples
by SEM-EDS line analysis and XRF analysis.
Two line analyses were performed on each particle of plagioclase phenocrysts. Dashed lines
in the legend show the boundary of each particle of plagioclase phenocrysts. Excerpted from
plagioclase phenocrysts with large number of analyses. An: anorthite; Ab: albite; Or: orthoclase.
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Figure 5 Variations in An component of plagioclase phenocrysts by SEM-EDS line analysis (No.1).
Two line analyses were performed on each of three plagioclase phenocrysts in almost orthogonal direction.
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Figure 6 Chemical composition of plagioclase
phenocrysts in three Uzura stone samples
by SEM-EDS mapping analysis.

This is displayed by replacing with RGB.
Na: red ; K: green ; Ca: blue.
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Table 2 Selected chemical compositions of
volcanic glass in the samples
by SEM-EDS point analysis.

Position M.G. GL
Major oxides (wt%)

SiO, 60.98 61.47
TiO, 0.85 0.74
Al,O4 17.20 17.35
FeO* 6.15 551
MnO 0.27 0.26
MgO 1.77 1.07
CaO 249 279
Na,O 540 5.88
K,O 438 446
P,O; 0.52 047
Total 100.00 100.00

*Total Fe as FeO. Normalized to total 100 wt%.
M.G., matrix glass ; G.I, glass inclusion in plagioclase.
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A (2020) (2B THE S A7 R UK HT i i SR S
DEEACFHE R L7z, REEKHT LA Z/ AT
OILHIERE FOKET L — b FICELTBY, #iES
L— k RICATE T A8 S & OB O#E & RS
VAL oY 5 O R A
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A AR BCASE S LI 72 2213500 bz v, FeO?,
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AEKINAT T AL L EENLEADBAOND. Tz,
AT T A LFREABSICEEINLKLT T A% E
a7 a, ML SI0,2%60~62 wt%, Na,0 %54~
6.2 wt%, K,07%38~46 wtd% ThH 4. ZHIKIIBW\T,
AEKINAT T A8 LOREABSICE TN KLT T A
D Na,0+K,0 13210 wtB 2% 5. L 725> T, Irvine
and Baragar (1971) \CX 27NV A ) E-JET VI )&
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e Matrix glass & Glass inclusion in plagioclase ® Glass by XRF analysis

Figure 7 Harker diagrams of volcanic glass in the samples
by SEM-EDS point analysis and XRF analysis.
Matrix glass and glass inclusion in plagioclase are based on SEM-EDS point analysis (No.1 ~ No.3).
Boundary line of the high-K and medium-K is cited from Le Maitre (2002). *Total Fe as FeO.
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e Obsidian in Nagano Pref. (Okuyama et al., 2020)

Figure 8 Total alkali silica (TAS) diagram of volcanic glass in the samples
by SEM-EDS point analysis and XRF analysis.
Matrix glass and glass inclusion in plagioclase are based on SEM-EDS point analysis (No.1 ~ No.3).
Dashed line dividing the alkaline and subalkaline fields is cited from Irvine and Baragar (1971).
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Table 3 Major and trace elements of glass
bead samples (plagioclase phenocrysts
and volcanic glass) by XRF analysis.

HERBRBEIZE, Vol.24(2022)

Table 4 Rare earth elements of glass
bead samples (plagioclase phenocrysts
and volcanic glass) by LA-ICP-MS analysis.

Plagioclase Volcanic glass

Major oxides (wt%)

Sio, 5845 58.36
TiO, 0.12 1.00
ALQO, 24.83 16.10
Fe, 05" 1.02 8.05
MnO 0.27
MgO 0.28 1.95
CaO 7.19 3.72
Na,O 6.77 5.73
K,0 121 4.24
P,0, 0.12 0.58
Total 100.00 100.00
Trace elements (ppm)

Ba 1161 1116
Cr n.d. n.d.
Co 6.4 13.0
Cu 0.26 31.73
Ga 223 194
Nb 1.3 88
Ni n.d. 1.6
Pb 70 16.2
Rb 153 83.6
Sc 294 9.63
Sr 1947 430
Th 1.3 115
\Y 225 136.2
Y 29 39.7
Zn 15 136
Zr 4.0 1936

*Total Fe as Fe,Os n.d., not detected. Normalized to
total 100 wt%.

ORI TIE T VA ) S s, Al (1937) %
AN (1990ab) 25T o 72 hin & O KILE O W 7845 R
ERMMTHD. T, REFREDRRSOESEFM
B, T IAICEENL KUK T AR L TSI0N
15 wt% R
FETNAEIHEEND., ZORME S5 ITHRET
5720012, K,O0&Na,0ZlFTHa b e, R ERE
H DOK,01341~47 wt%, Na,01338~41 wt% D #l ik
ME2A L (Binds, 2020), vV IaOKIUT T AD
K,0123.8~46 wt%, Na,07%54~62 wt% TZALL T\
L. MEDOKOMBIFEIZIZIZE A LZEFRD 5N n

R-1 JR-1 recommended

Plagioclase Volcanic glass value

La (ppm) 361 2372 19.16 19.7
Ce 5.83 4319 46.94 472
Pr 0.70 6.14 6.44 558
Nd 249 23.84 2413 23.3
Sm 0.38 449 6.00 6.03
Eu 059 0.98 0.28 0.30
Gd 0.27 3.06 5.32 5.06
Th 0.03 048 1.07 1.01
Dy 0.16 241 5.89 5.69
Ho 0.03 0.44 113 111
Er 0.08 1.32 3.69 361
Tm 0.01 0.19 057 0.67
Yb 0.08 1.35 415 455
Lu 0.01 0.22 0.72 0.71

< , Nazo+Kzo 7b§ 2 Wt%*%'f& < tc D TB V) ,

*Recommended value of JR-1 is cited from Imai et
al. (1995).

DI LT, Na,OIZBH S22 I ZaOKINT T ZA)
BHATWS,

B 3FKICXRFICE 27T A — Fabk (BHEAFBES
BIOREKLTTA) OFRSTB LOMEBITLIEOS
MR EZRT. B7HICBWT, KL I 2D EHS
TLRICHEHET S L, XRFIZ X 30 27 047 13 SEM-
EDSIZE B AA ¥ NIk LT, Si0h° 2 ~ 4 wt%,
ALO2Y 1wt Z L £, #1ZFe0* & CaOA 1 wt%
2, MgO»%07 wt% e HE A TWw5b. TiO, MnO, Na,0,
K,0, P,O;ICIFM VRO SN oz, —H, #
AWML, E4XIBWTXRFIZE B30 7 fEk &
SEM-EDSIZ & % 7 4 ¥ 4340 T b 7ML AY 21T — 3
LTBY, KRELEBEBRDOON o7, B3 RITR
L7=HT A — FREONL 7 5T, Ba, Gald
FHEARES EAFEKINT T ATRERETALNZ VI,
Co, Cu, Nb, Pb, Rb, Sc, Th, V, Y, Zn, Zrixfi#
KILF T ANZRELTBY, SrOAFHRABERGIZEEL
TW5.

B4 FIZLAICP-MSIZ X 279 A ¥ — Fatkl (81
ARG B L OREKILT S A) OFHHITCHE O ST F
ZRT. 4 RITIEFERIZHE L 72 SR JR- 1O f#
EFDOHERE LB L T B, JRAIDBIENE & HEREAE %
i35 &, WEMTIEPr%0.86 ppm <, Tm»%0.1
ppm i< o TV AR, Z0IE»OHTEITEIIBW
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Figure 9 Chondrite-normalized REE patterns of plagioclase phenocrysts and volcanic glass
in the samples by LA-ICP-MS analysis.
Value of C1 chondrite is cited from Anders and Grevesse (1989).

TR ENE & HEBEAE & DX 1L £10 % AN Z R L T
W5,

%9 KIZLAICP-MSIZ L A2 45T A — Falkk (#tE
AR B L OCHEXKLNT T R) OF HEITESITEL
Cla2 > F7 4 I (Anders and Grevesse, 1989) THi&
L L7 T HFE Ny — &R, NV 7RIS & A A
TR — 2L, FEABSICBWTHE LR Eud
EEEDVRO ENED, AHKIUAT T ATE, v7<D
SALERETHEADHBIE S AL S Eud
ARFIRO LNV, FIEABSS X OHEKLTZ

FEHIHTY oM ERL, B LEITE (La,
Ce, Pr, Nd, Sm, Eu) IZE &, HEALHITHE (Gd,
Tb, Dy, Ho, Er, Tm, Yb, Lu) 2.2 L W2 bLfEHm
ERT. 72720, REKILT T AZEATHEICB VT
IFEHARZEE A LTS, F/2, ALy T A ER
EABESICH LT, Euzbrw/BaTETEL 6 ~11
R, EHLTEFIOREZI~1TRAL T 5.

5]
EN

V. ER

T IR A LN REIDOFHRABEM L, WIRBISS
BTBIEE, TRy BTN THR SN LI, B
WROKRIWIT T A% WHT 5P HH E2HC, %6
BD). #EAESISKNAT T ADEH S NHBRIE,
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SR ET 5 2 L TREABESIC AV PAEUY A F
N7AERTH L REED R S LT w5 (Kawamoto,
1992). KIWFICALNLFEABESOZ I, i
LPER ST & AnR2sa 720 6 1) 222 THN L
MRS Z RS 525, 7Y I AICEERLFES
BESL IS An BT OEBIAVN S, BEZE 7 B R RS 1 1
FoOLNLEW BE5M). oz i, S LrERO
BRIZBWT, 7Y I AFOFEABG S < EHHM O
B LA Z L RRIET A, F72, BIRARETO
KINA T A EFHFELKINT T 2120313 & A EREZED 2 \»
s GBETH), #ESUERIZBVTIZIZFEEEY
IR SNz D i s s, AEKIUT T A DAL
RS ERNC X o T U722l ~ 7 < O T
Y, FAROHMBE AT 2 KILF T ADFHEA BN
WAEAEINTWDLZ RS, FHEABER O I3
SAUER ORI TH > 7z LHEE SN,

SEM-EDS & XRF O HHED 2OV THEET S 4. T
BORAIEKILIT T ADALFSHEIZIE SI0R ALO % &
TEWDPROOLNLN (BT, FE8M), FHEABM,
DHHHFERIITRE R ERIT LV (4 X). SEM-EDS
ST Y 740 3 BRHAR S 2 i 2 1) D LGl
EL7ZDTH Y, FEHHO TR AT % CHE
Thsb (#H1#£). —F, XREOHIZHE L 2m3Kl s
TR, BEOT T T AR L TZOMR 257



LDOTHAH. AFEKUTT A ZBazr 2T 550D AD
W, JAULDERDEND e D, B L 2 H 4072
BRZENSSRA LR, &A=m0%\Si0,% ALO;,
AR Y 7 F LAWREREZ ONE. AT,

AR T AL, DT TIED 5D ERIL, M,

YT UR, BKANEENTBY (BE3X), K
T A% BE LB ENS 08 % 5EECTE o
722 % %, XRF & SEM-EDS Db A5 R —3 L 74
W E Ebh s,

SRVGHT L7z SR O RILT 5 2D ER bR
g, BHE/NERIROAL T ER FIALE § 2 K8 IR B
W (B34, 2020) oMK E T 2 &, miEE
Si0,1215 wt% 2 L <, Na,0+K,012 2 wt% F & t5 4%
WA LNDL (ESIX). /2, WHEOKOMMIEI 4
Wt FETIZ L AL EDRDO LN LD LT, Na,0
IXRIEHD54~6.2 wtte TEILL, HELD 2WtHHEE A
TWa, —RIZEI BT 5 KGO K0 & O
X, ¥ MVIITEOESERORBREOENIZ X o THA
ENDBH (AE, 1976), Na,0mDOZELIZOWTIF &L
biroTwiwv, F7z, iR &R L NEFEHE I
BT AHZEOKIEEIZIET VIV EEET VI ) E
RO SN, WiHIENa,0H56~65 wtd% TZEILL, w7
VIADKILGT T A LFEKICNa,O ICE L b o T
W5 (FREE, 2018). fREE (2018) TiET ) LIk
TIVAVEDHMBEEIIODOVWTERLTVREHDOD, 0D
JFHIZOWTIEHL A EN T v, 7Y THOKI
HTANZDWTIE, HAFET LW O 5T %8 L C,
TV ITREER LY I OEESERHL 2L, &
SICHET T 2L EDH D725 ).

7T A — Pk (RHEABES B X OHEXILT
A) DIV GHC K B A THHITR Y — > (BBIM)
WFEHT AL, mME L O ICEATHICE A, BEATHEIC
ZLWZ ey I HDORRY 7L Twizk
HESNnd, 7Y IHEBE LI~ 7~ O3 LERE TR
EOoGESREE 254, BuldftEahmicEe L7
W, FHEMAIZEUICE A, AV MIEulZZ LW
ERTIENEESND. LaL, F9KrHIE,
ELREADOEUDIEREPRO LN 00, KL
FADEUDBEREFIZIZEALED LN, 22 &
X, AV MK L TREBLAFEGOREDT I TH D
AV MIEuBERFEZAE Uo7, FHEAYEES
WLV ML LH0A NV PEATLIET, 2
VMRS, BHERAZERELH L2 20~ ofl
A E LS N REEASE 2 S s, 2720, BHEA
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HaTicEIns kKilgs 2 L BEoKINAT S AT,
FeO*, MnO, PO;O&EHEIZHTRLICENED LN D
boo, FNLANO TR TEHRITITIER UMM ZRLT
WAL ENL (TR, AN OIS X BRI
(AR ] R

Stk 7Y TRHICE N DREALUAL OIS OWT
DM ARMED, S5 IZFEMZ BRI DWW THES L Tl
FETH .

VI £&8

N, REBICET 57 Y 7 AIZ2oWT, SEM-
EDS%X XRF, LA-ICP-MS % FI\:» CHM = IMET 247 -
2o YA, B LTREARS S KILT T A0S
W s, DEoOWHEL, EREL, Wkn, v I v
Az EATY S, ALFEITOMER, BEAHMIT 7
T, AT LER ORI Lz L HfEE S .
KW Z Z&7 v ) afllie f L, BE/ N EodL
TR EoKINT T 2 & L T Na,O 28 IR
Doz 7Y I ARERLCEEY 7 <i, LT
WZEHEE SN A Y, READOEEERID TN TH o7
EHEES NG,

E 2

ARG %MD B2 720 | SLIE R ERBR B AL B
By AT AFER O BEHIZIZIE, EBRLWSLOUE
o LRk 2 TR T CRIGS K7 5 THRE X o 72, [FSF
DERFEHBIZITAE AR L T 72nie, REok
BE e TR R AR 3 B Bk - SFAE O 4\ ZIE H E e
SHFZRICEST AT RS Ak wnwiz2niz, F72, AL
FZBWTIEBRE Y 27 AR O LAV F— 5 H0 X
TR EAT & EARE T HEMSE (SEM-EDS), #EX#
SHTEEE (XRF) BIX UL —H—7 7L —v 3 viFE
WEEESWEE (LAICP-MS) 2Hw/z Thoo
WEROEA B X ORSE - EHICE LTI Y A7 4%
BHERESMICHEL ) THw/z72vwTwns, ko
FAIGEATBILE L L5,
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Mineralogical study of “Uzura stone” from the loto,
Ogasawara Islands, Japan

WAKABAYASHI Masaki *

* Faculty of Geo-environmental Science, Rissho University

Abstract :

Mineralogical studies were conducted on “Uzura stone” from the Ioto, Ogasawara Islands, Japan using SEM-EDS,

XRF, and LA-ICP-MS. Three Uzura stone samples are mainly composed of plagioclase phenocrysts and volcanic

glass, and contains a small amount of magnetite, clinopyroxene, apatite, and olivine. As a result of chemical analysis,

the plagioclase phenocrysts in all of the samples are andesine, which is estimated to have crystallized at the end

of crystallization differentiation. The volcanic glass in the samples has an alkaline rock composition and is rich in

Na,O compared to volcanic glass on the northern extension of the Izu-Ogasawara arc. The source magma that

formed the “Uzura stone” is presumed to have been differentiated, but the amount of plagioclase crystallization is

presumed to be small.

Key words : Uzura stone, Ioto, trachyte, andesine, mineral chemistry
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