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The Component and X-ray Diffraction of Subashiritainai Lava Cave
of a World Most Height Class, Fuji Volcano.

ABSTRACT

The Subashiritainai lava cave is on the northeastern skirt of the Fuji
Volcano, at latitude 35°22'01"N and longitude 138°45 33" E. The above sea
level of the Subashiritainai lava cave is 2630m. Major chemical composi-
tions of the Subashiritainai lava cave are revealed by XRF (X-Ray
Fluorescence) analysis. These values are the same as those of lava cave,
and lava cave from IC (the specimens inside the cavern), OC(the speci-
mens the outside of the cavern) and UC (the specimens the upper part of
the cavern) may belong to alkali-basalt. Average contents of major
elements (wt.%) for the lava cave from IC, OC and UC are as follows :

Si0:=51.20, TiO:=1.30, Al,0,=17.90, Fe.0, =10.90, MnO= 0:17,

MgO=4.86, Ca0=9.90, Na.0=2.80, K.0=0.68, P,0.=0.26 in IC.

Si0;=51.30, Ti0.=1.33, Al,0,=18.00, Fe.0.=11.00, MnO=0.17,

Mg0=4.73, Ca0=9.80, Na.0=2.71, K.0=0.75, P,0,=0.27 in OC

Si0:=51.00, TiO:.=1.27, Al,0,=17.50, Fe,0,=11.30, MnO=10.17,

MgO=5.64, Ca0=9.54, Na.0=2.70, K.0=0.67, P.0.=0.25 in UC.

It can be suggested that these facts are related to the chemical composi-
tion formation, the crystal structure and lattice constants on the lava
stream samples in Subashiritainai lava cave by X-ray diffraction method.
X-ray observation on the crystal structure of these materials are triclinic,
orthorhombic, cubic and monoclinic system. Where, in the monoclinic
system, it is found that the lattice constants (Am, Bm and Cm axis), and
axis angle (A m) are,

Am=9.774A, Bm=8.936A, Cm=5.191A and BAm=116.37° in 1C,

Am=9.7TA, Bm=8.907TA, Cm=5.178A and Bm=116.36° in ocC,

Am=9.761A, Bm=8920A, Cm=5.174A and BAm=116.26° in UC.

key words: Fuji Volcano Cave, X-Ray Fluorescence Analysis, X-Ray
Analyses, Lattice Constants, Monoclinic System
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Tablel Measurement condition of X-ray fluorescence analysis of
Tree-Molds on Aokigahara Lava in Fuji Volcano

Si Ti Al Fe Mn Mg Ca Na K P

MeER | PET | LiF | PET | LiF | LiF | TAP | Ge | TAP | Ge Ge

B | F-PC| SC |F-PC| SC SC |F-PC|F-PC|F-PC|F-PC|F-PC

“‘;‘Ef{(‘“ 108 | 408 | 408 | 108 | 10 | 40 | 108 | 1008 | 1080 | 208

BG 20 |20%2| 20 [20%2|20%2| 20 20 50 20 20

2RI b K a X B MR RhE

HEHE 50kV REREEN T0mA

74— Out PALIIRES 30mm ¢
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PHA Wbk X B sy -
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Fig.1 The X-ray Diffraction Pattern of Lava Sample (IC) from Subashiritainai Cave in Fuji Voleano
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Fig.2 The X-ray Diffraction Pattern of Lava Sample (IC) from Subashiritainai Cave in Fuji Voleano
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Fig.3 The X-ray Diffraction Pattern of Lava Sample (IC) from Subashiritainai Cave in Fuji Volcano
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Table2 The X-ray data (Miller index, lattice distance, half-with and relative
intensity) of lava samples from Subashiritainai cave in Fuji volcano.

777 W om A T Wom

= IR T3 [ SO 11T S vl 73 VT 51 S o M B0 73 W S L #I'N'ﬁifi
B 1| @ ao 1/1 d AC) /L] 4 ae 11,
1] 0 2 o]ad661 0217 16| 44404 0244 16| 44491 0306 13

2 2 2 032110 0447 1000 | 3.2451 0515 21.3 | 3.2066  0.301 100.0
3 |-2 2 1] 3.0094 0337 29.7 1 3.0075 0,290 29.3 | 3.0035  0.322 22.0
4 3 1 0129530 0471 23.3 | 29511 0.525 224 ] 29417 0411 21.0

51-3 1 1129135  0.381 14.0 | 29117 0472 14.8 | 29062  0.380 12,5
6 I3 0]28412 0.268 10.3 | 28359  0.211 17.6 | 28377  0.249 1.7
711 3 1| 25687  0.329 12.3 | 2.5686  0.248 14.2 | 25701  0.222 9.9
8 -2 0 2]25363 0688 30.7 | 25225  0.545 311 ] 25212 0.443 243
9 1-1 1 2124701 0.289 13.6 | 24729 0379 49124728  0.354 4.7
0] 3 1 1122829 0.424 6.1 ] 2.2828  0.401 471 2.2829 0.233 5.5
11]1-3 1 2]22673 0312 4.4 ] 2.2641  0.244 4.7 1 2.2641  0.169 48
12 1 1 2122297 0450 291 2.2297  0.555 2.8 | 2.2266 0441 2.1
131 3 3  0]22067 0.861 17122079 0811 1.9 | 2.2036 0431 1.2
41-3 3 1] 21407 0317 18.0 | 2.1397  0.285 17.5 | 2.1388  0.269 17.4
15 1-4 2 1]21007 0367 9.5 2.1026  0.387 8.4 121008 0.355 5.6
16 4 2 02038 0.554 5.5 | 2.0386  0.551 5.0 | 2.0404  0.357 3.9
171 0 4 1] 20188 1.207 3.0 | 2.0137  0.624 2.2 12,0239 0463 28
181 2 1 0] 1.9902  0.327 341 1.9886  0.219 25| 19877  0.223 3.0
91 5 1 0] 1.8350  0.504 741 1.8344  0.370 7.2 1.8343 0479 6.7
20 |—-3 3 2] 1.8138 0.647 25| 17978  0.156 5.2 ] 1.8131  0.760 1.6

17565 0483 58|

21 1 5 0] L7509 0402 6.9 | 1.7496  0.363 5.7

21-5 3 1| 1.6537  0.216 0.9 ] 1.6242  0.696 7.7 16269  0.369 10.3
23] 4 1 0] 1.6263  0.456 13.4 | 1.6143  0.682 16| 1.6148  0.695 2.7
24 |—-2 2 3] 16154 0.903 48| 1.5824  0.234 1.3 ] 1.6045  0.161 2.7
25 5 1 1] L6055  0.157 3.7 | 15701 0.224 1.7] 1.5838  0.243 1.5
26 6 0 0]1.5834 0.287 1.8 | 1.5605  0.147 L1 | 1.5696  0.163 1.4
27 3 5 015710 0.319 10| 1.5439  0.409 3.1 1.5406  0.512 2.2
28 |-6 2 1| 15410  0.377 2.8 1.5382  0.446 29| 1.5123  0.157 1.5
29 0 6 0] 14895 0493 10,4 | 1.4912  0.563 7.9 1.4895  0.538 5.6
30 2 6  0]14158 0.569 4.0 | 1.41564  0.522 3.6 | 14185  0.556 3.2
31 -3 5 2114106 0.760 3.0 ] L4105  0.607 3.2°1 14109 0.700 3.5
32 117 1 2113223  0.281 3.9 13219 0.337 3.5 13219 0.492 2.5
3]1-4 6 1] 1.2591  0.194 1.8 ] 1.2559  0.465 L7 ] 12702 0.182 1.2




RS T 2 B KL, BUEIPIRT OIS} & X SRl

(/10 SN (115 N A ] N 1 )
U®0.76014 (—352) [fiD 8 D DfifEETH 5, OC (Fig.2) T, KAl
0.515(¢ (220) ifi. @0.525( (310) ifi. @0.545(% (—202) ffi. @0.555 (3
(112) ffi, ®0.61113 (330) ffii, ®0.5511% (420) ffii, (D0.6241% (041) ifij.
®0.69613 (—531) (fil, ©0.6821F (440) ffi, 00.563(% (060) (fi, @D0.522 3
(260) ifi$s & U8@20.60714 (—352) HID120HIEE TH 5, OC (Fig.2) T
. CEAlEDO0.76013 (—332) ffi. @0.695(% (440) ffi, @0.512(% (350) ffii.
@0.5381% (060) [fi. B0.5561F (260) i L 0®0.70012 (—352) [fijd 6>
DI TH 5,

2.4 XBREHFICHEDTZ - RERORMERMEY

AT ET » o KRB OEMEMTORERM . KDEED TH B,
OXFOEER (Cu)y @%EMAY » b(1deg.), OWELZY v F(1deg). @
HWIE (50k V). @F R (300mA), @kl (20.70), @ZX2U v
b (0.15mm), @+ ¥ 7 ¥ 7R (0.020°), @7 % » F £ v b (FEAELUK] &
Wy =), WERSE (2° /min), T =4 # — % — (RINT2000[Lff = = #
A—%—) BLU@F— 0BV XRoME (1.54056 A) TH %,

3 TEERSTOFREERMEE

AUENGATRN YT 2 SO0MEEW~ 2 iz, FRliIcB T 5 3 kx>~
TN w7t AGEIBNIC 513 2 S TR ONOE X BT IS X 5 25K
% Table3 1=/ L1z, PR T, W Eho X LEH#o LMk bR L™, 28
ENER OS] Si0.5348.0~51.3wt.% CFE51.15wt.%) T, LKEHTH
bo W HINCA SN AR OEEROFIN G CHEMISHEDIEL BV, TD
hTERN OB IR, TiO., MnO, K.Olz2WTIHEWiiZ, SiO., Fe
04, CaOiz > W TI>EWVAE b2, B LIRS 1 2 785 5 LK S H o Sk
A, ALERNTRR O blabkic KIRETTH 5, il 7 1 B,
MEBICERIES b U Y LB LD ) Y ADOMEDBMENS T VA Y KRG EIET v
#1) KEkE & OBIRE 3 Kuno (1966) 12k 26D ThH 2, Lihi-T, W

10




(RIS TH B K ZUENBNFR O & XS
GRS I By NI, A% BB, =)

Table3 Representative XRF analysis results (wt.%) for the lava (IC, OC
and UC) samples from Subashiritainai cave in Fuji voleano.

wt.% | WA (C) @R (DO HR ke (Ue) -4 oKl
Si0. 51.2 5.3 5l 5115 | 48.00~51.30 |
TiO. 1.3 .33 1.27 13| 1.03~ 1.97
ALLO 17.9 18 17.5 17.75 | 15.83~19.03
Fe.0, 10.9 1 11.3 1115 | 1.60~13.70
MnO 0.17 0.17 0.17 017 | 0.15~ 0.29
 MgO 1.86 .73 5.61 5.08 | 3.80~ 6.76
CaO 9.9 9.8 9.54 9.75 0.77~10.42
Na:0 2.8 2.7 2.1 2.74 | 2.20~ 3.16
K.0 0.68 0.75 0.67 0.7 [ 0.52~ 1.16
PO | 0 0.27 0.25 0.26 | 0.08~ 0.54
| Total | 9997 [ 100.06 | 100.04 .

DWELELT NN Y KR TH S T L0305, THOOIEE O &SRO
L5 HHEPLE QWD B S ORI F S € 2oz & - T, JEH
OfEEEE» LTI 2 b0 Lilbh s, 7, B & it oM & ok
G OKO R ERVEOBIGRD & & MGt 299 50 SERSMHE (R TR wt.
%) BT NV=TRINCLBHRTH B,
ICTH.

§i0.=51.20, TiO.=1.30, Al,O,=17.90, I

e 0, =10.90, MnO=0.17,
MgO=4.86, Ca0=990, Na.0=2.80, K.O=0.68, P.05=0.26,
OoCTlid.
S510:=51.30, TiO.=1.33, Al.O;=18.00, Fe.,O,=11.00, MnO=0.17.
MgO=4.73, Ca0=9.80, Na:0O=2.71, K.0=0.75, P:05=0.27,
UCTIZ,
Si0:=51.00, TiO,=1.27, Al.0,=17.60, Fe.0,=11.30, MnO=0.17,
MgO=5.64, Ca0=9.54, Na.0=270, K.0=0.67, P.0:=0.25,
FUEGATRI O LI Ok O &5 10CD (Tabled) 14,
No.18-1202 (Ca,Na) (Si,AD) 40, & 09 Anorthite © 8154 %.

No.10-0393m Na (Si Al) Oyt Albite © ~£45h %
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Fig.4 Polarizing microscope photo (open nicol and closs nicol : 47times)
of lava sample from Subashiritainai cave in Fuji volcano.

(Pore : 381, Ol : A S AL, PL: §#HEN)
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Tabled The qualitative analysis of search-match for the lava samples from
Subashiritainai cave in Fuji volecano

(;\?:j Chemical Formula Mineral Name R%{i:cl:iourw ]?nitzg& 4 Dge;scily S(f:gcqt‘g:e
18-1202 | (Ca,Na)(ALSi) Os Anorthite, sodian, intermediate 3.2 56 | 2.784 Triclinic
10-0393 | Na(SisADO+« Albite, disordered 5 60 | 2.608 Triclinie
41-1486 | CaAl:Sii04 Anorthite, ordered 5.1 56 | 2.761 Triclinic
20-0528 | (Ca,Na)(ALSi):Si:Os | Anorthite, sodian, ordered 6.5 68 | 2.759 Triclinic
41-1480 | (Na,Ca)Al(Si,AD)sO+ | Albite, calcian, ordered 8.3 62 | 2.644 Triclinic
41-1476 | KCI Sylvite 9.5 100 | 1.988 Cubic
19-0629 | Fe,04 Magnetite, Syn 9.6 23 | 5.197 Cubic
41-1483 | Ca(Mg,Fe+3,ADSi:04 | Augite, aluminian 13.8 11 | 3.298 | Monoclinic
24-0201 | Ca(Mg,Fe)Si 0 Augite 14.1 28 | 3.702 | Monoclinic
31-0795 | (Mg,Fe) :Si0 Forsterite, ferroan 16.9 10 | 3.141 | Othorhombic
09-0465 | (Ca,Na)(ALSi):Si;0s | Anorthite, sodian, ordered 22.6 85 | 2.769 Triclinic

Ll‘\?;fl Chemical Formula Mineral Name R%‘-i!f::igw ?&];;;;F Dge}sci:fy q(f,rﬁksf::(.
31-0795 | (Mg,Fe)SiO. Forsterite, ferroan 16.9 10| 3.141 | Othorhombic
41-1483 | Ca(Mg,Fe+3,A1Si,04 | Augite, aluminian 13.8 11| 3.298 | Monoclinie
19-0629 | Fes04 Magnetite, Syn 9.6 23 | 5197 Cubic
24-0201 | Ca(Mg,Fe)Si 0 Augite 14.1 28 | 3.702 | Monoclinic
18-1202 | (Ca,Na)(Al,Si) 0 Anorthite, sodian, intermediate 3.2 56 | 2.784 Triclinic
41-1486 | CaAl.Si 0, Anorthite, ordered 5.1 56 | 2.761 Triclinie
10-0393 | Na(Si:ADOs Albite, disordered 5 60 | 2.608 Triclinic
41-1480 | (Na,,Ca)AI(Si,Al)s04 | Albite, calcian, ordered 8.3 62 | 2.644 Triclinic
20-0528 | (Ca,Na)(ALSI):Si:04 | Anorthite, sodian, ordered 6.5 68 2.759 Triclinic
09-0465 | (Ca,Na)(ALSi);Si:04 | Anorthite, sodian, ordered 22.6 85| 2.769 Triclinic
41-1476 | KCl1 Sylvite 9.5 100 | 1.988 Cubic

%‘;fi Chemical Formula Mineral Name R;‘-?::gfy I}:t];é:y) 6 I?y/s?tv S({:is:':l!e
41-1476 | KCI Sylvite 9.5 100 1.988 | Cubic
10-0393 | Na(Si:ADO. Albite, disordered 5 60 | 2.608 Triclinic
41-1480 | (Na,Ca)AI(Si,Al);04 | Albite, calcian, ordered 8.3 62 | 2.644 Triclinic
20-0528 | (Ca,Na)(ALSi)Si:04 | Anorthite, sodian, ordered 6.5 68 | 2.759 Triclinic
41-1486 | CaAl:Si:04 Anorthite, ordered 5.1 56 2.761 Triclinic
09-0465 | (Ca,Na)(Al,Si):Si;04 | Anorthite, sodian, ordered 22.6 85 2.769 Triclinic
18-1202 | (Ca,Na)(ALSi) (O Anorthite, sodian, intermediate 3.2 56 | 2.784 Triclinic
31-0795 | (Mg,Fe) :Si04 Forsterite, ferroan 16.9 10 | 3.141 | Othorhombic
41-1483 | Ca(Mg,Fe+3,ADSi: | Augite, aluminian 13.8 11 | 3.298 | Monoclinic
24-0201 | Ca(Mg,Fe)Si:04 Augite 14.1 28 | 3.702 | Monoclinic
19-0629 | Fes0. Magnetite, Syn 9.6 23 | 5.197 Cubic

Plusd44 chemical composition to reliability factor
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Fig.5 Relation between X-ray density and relative intensity of lava
samples from Subashiritainai cave in Fuji volcano
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Fig.6 Plot of SiO. vs. (Na:O+K.0) contents of lava samples from
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Fig.7 Plot of SiO

Si0 2 (wt.%)

vs. K.0 contents of lava samples from Subashiri-
tainat cave in Fuji volcano. Division of basalts (with SiOQ.=48
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Fig.8 Relation between SiO. composition and color mineral (Fei0;,
MgO and CaO) contents of lava samples from Subashiritainai
f cave in Fuji volcano.
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