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Measurement of Water Dissolved in the Groundmass Glass in the Ejecta of
the September 2004 Eruptions from the Asama Volcano, Central Japan

Kuniaki MakiNo*, Tatsuro TsSuGANE**, Takafumi SONEHARA®* and Yasuyuki Mrvake*

Infrared absorption spectra were taken to determine concentration of water dissolved in rhyolitic glass of
pumice, scoria and andesite fragments ejected by the Asama 2004 September eruptions. As the groundmass in the
fragments includes a lot of microlites of plagioclase and pyroxene, thickness of the volcanic glass itself is difficult
to measure directly. However, an absorption peak, assigned to volcanic glass, is observed at 1,850 cm !, and its
peak intensity obtained by a curve-fitting method gives the net thickness of the glass. This net thickness provides
the intensities of water per glass thickness without microlite contamination. The relationship between water
concentration and two absorption peak-intensity (3,570, 1,630cm ') is derived from infrared analyses of the
aphyric Wada obsidian, whose water content was determined by Karl Fischer titrator.

Following the above procedure, the water contents in the glass of the pumice of the September 1st eruption,
and scoria and andesite fragments of the September 23rd eruption are estimated to be 0.66, 0.1, 0.1-0.2 wt%,
respectively. The magma represented by the quenched marginal crust of the pumice preserves considerable
amount of water (0.66 wt%) for its shallow location beneath the crater floor, prior to the September st eruption.
The tensile strength of the cap rock presumably kept sufficient pressure in the top of the magma column to dissolve
water into the magma, whereas the magma providing the scoria and andesite fragments of the September 23rd
eruption lost most of water.
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2. S ERM

C OWFL Tl L 7KL E Y1, 2004 4E 9 H
1H& 23 HOBKTHRISNAAREYTHS. 910
E 23 HDEKE, WIEhbTvh =7 VIBKTHD, =
DEHYFEEZ ISR, VRO~ 7 <iREREY T
B oo, =55« (2005) IC L NI, MK D AT &2
W ERUFoL5b0THS. 9H 1 HOBEKAKT
i, BRI - THFrE o~ 7 < ORBH»2E S
NTHEE (BS 10mm PAN) 2F->7kcdb s, N~
< DSEEAEFEIE U o 7o DIT R E/N v ERICEI N Ty v 2
KRGS L2, 9 A 1 HIEK O 5o 285
DEIGIF TWtB ERBEONTVWE, TOEKTHRIES
NrLEER 38R A & Ris 2L s o T, SRl
KD = 7 =I5t - TR SN T W RIS EOB A &
EEsNS. —F, 9 H 23 HOBKOKREYIZED TS
LB 23 ) 7 (Y5 284 15wt%) T, 9 A
1 HoB A LR UAL2Ftkch 5. £, 9 H23 HOR
a6 9H 1 Ho® A &F UMbk e 6o, 91
H DK TREKLIENITIER S b e L ISR OB A
Efrtic ER LT E fo= 7 < FERO FUR IR RS 3
HLZzowiet LT, 923 HoE AT, 9H 1 Hic
GEIEEK L 7z < 7' < OBEAFEHERS L T TE L LlED
HRE, KSR~ s<IichERT B2 a0 7 ENEH
Lic &S h .

AWFZETIE, ARIOEKITHES < 7~ Ot 7 2 @RI
SWCERT L0, 98 1 HOBADKZY (B
S 3mm) &, 9 H 23 HOR 3 7 ERIER AR
LTkl s 2ogkasist L. 58, Iho0sy
FradkHE =55 « ft (2005) TIREZ NI bDTH 5.

F7o, BKEBIED 72 HEHE « 2K E LT, B
PYA 7854 b EFEALETHOVERBLAMFL
fo. EEMEEUREE U CREFIR/NEESFIER (B, R=AHD
FEERELEZHY, TOEKEEAN—IVT 4 v ¥y —IKS
G CER LIRS OBERR S L, CoRREAR
IR Dfrficd b, LINHIHERG & k3. Fi,
2%kt E LT, Long Valley caldera @ Lookout Moun-
tain FELEAEA (LLF Lookout HHAE) b L.

3. KA 2OEKEAESE

RERDLZRA « RS T 5 AP EKA 5 2 D EIKE
13, INBEZEMHE PR SLE (Newman er al., 1986;
Stolper, 1982; Yamashita ef al., 1997) TRH SNTWV 5.
N DIERIIIE 5 A &Ry, EREOEHYIT
b BT CRIEADEGSHSY), 223 ) 7 EZlEh i,
Prid, AR (FieREASEA~A 7854 ) &
KI5 2ADREGEIBIREN TH 5 DT, #5 2D

BIRES « =T

HanE L CHEST ST EREELW. LaL, KINch
NB KD ICHHARASEETEON S S R LY (fE
LEREA) OWINR <7 MVIZELZENSHT TR
DI E — 7 23 CE 5 DT, HIEFRNOH 5 2D
EROEAHD ZENTE S, T IT, NEELIcH SR
DRINE — 7 DETKOEHFEERUELT 5 Lick-
T, EMoH s 2BEIcHT koBAERD S & ET
3. 158, HECEE KLY 5 2 DKITiE, H,0 & OH A3
GENTHYD (Stolper, 1982), T D _fEHOKDOEEFE
O LTEKEET S, Z0&EETHKDFATIN

E—213, 3,570cm "IZASNBD, TOHKTIR H,O0
EOH X 2WIXE— 7 HELY X 5ICH,0 & OHIT X
BWIERDSEE TS % (Newman et al., 1986). it > T, 3,570
em ' ORIN E — 7 i EFEIFICHIETE 5 H,0c &
% 1,630 cm ' ORIV ¥ — 7 B A L CEKEEE
WD EIIE B, 7O HEKENR O EER R % (H
W, IR DRI R A e R~ R 2 B A D
fo. PEEESURL & L9 2 R REE L (Table 1) O &
KER, ZORRERIZER T — V7 4 v v —IK5EE
TEDT.

IRAMBIGHIE 1 IS L 722 & 49 0.1 mm DHRIK
A Z B 7 — ) D EWRIRA S OORREET (DL B
FT-IR: HZA%) ) Janssen MFT-2000 spectrometer) T 7
SN—=F pH A X:03-0.1mm P, FEEREE:32[E, &
WETHE L e, fEERROES I, 7Y vefs7a
* — % — (ID-C112B; Mitutoyo) TilllZE L #z. /KD FH
RIRINETH 5 3,570em TR oM 3 E— 7 OFREE L,
2,570cm ' & 3,760cm ' HEGESE, TNENY S
7oy RETHE - DESEIEROBINHRE & L
7z. H,0 1T X % 1,630cm ' OWLIN € — 7 BREE 1, WL X
RIMNED =T 74974745 &E (BB TE
Dz,

P, ey E — FEIE, BTHME JSM-
5200LVP; Jeol) DA% (£53 1000-1500) % HifR & L
THDAS, ST EicE&mlLicd s, K7 e s
5 4 (GSRO4: /4 « ftlh, 2006) Tfi##HT LK 7 (Table
. 9 1 HORATIE, A0 rTcbBBLkT 24
vol% D=4 7854 bEELTVS. A5 2kid T
FNF-LEl<w A s o 7o -7 7+ 54 %~ (EDX:
SEM (JSM-5310E; Jeol)-DX4 (EDAX) ¥ 2 5 4) T, il
EIC X 2BOLRD X REOREEZF LT, Mife—
4% 0.012mm IR T, MREE 15V, IR 700
PA TllE L 7 GHPESIFFEME, 717N, 2004 22 0). W
TN bIRECEE TP L 7 LF4 7R 9 (Table 2).

LI E o &IREDEM: & H A BRI S,
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Table 1. Modal composition and weight fractions of
the Wada and Lookout obsidians and of the
Asama pumice.

Table 2. Chemical composition of volcanic glasses in
the Wada obsidian and of the pumice, scoria and
andesite fragments from the Asama volcano.

Wada Lookout 9.1 Asama

obsidian obsidian pumice
vol% wt% vol% wt% vol% wt%
plagioclase  0.47 0.57 0.13 0.16 14.68 16.29
opaque 0.02 0.04 0.17 0.40 0.65 1.40
mafic 0.03 0.04 0.45 0.69 8.62 12.13
glass 99.48 99.34 99.24 98.75 76.05 70.19

area (mm?) 0.072 0.031 0.088

mafic: pyroxene™> biotite in the Wada obsidian. pyro-
xene in the Lookout obsidian and the Asama pumice.
For calculation of weight fractions, the following
density values (g/cm’) are assumed; plagioclase=
2.68, opaque (magnetite) =5.20, pyroxene=3.40, and
glass=2.33.

Area (mm?) is measured part for modal composition.
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Fig. 1. Infrared absorption spectra of groundmass
in 9.1 pumice, Wada obsidian, which is heated
and dehydrated, and each of plagioclase and
pyroxene powder. The groundmass of the pumice
shows complex spectra, which is constituted of
absorption bands due to (H,O+OH) at 3570
cm !, glass (1,850, 1,610cm '), H,O (1,630
cm ") and microlites (plagioclase and pyroxene).
In the Wada obsidian, absorption peaks due to
glass are appearant around 1,850 and 1,610
cm !, the latter is close to H,O band (1,630
cm '). There is not any characteristic peak for
powdered plagioclase and pyroxene from 1,500
cm ! to 2,200cm . bg: straight background
of glass absorbance peak.

9.1 9.23 9.23

Wada Lookout Ppumice Scoria Andesite
num. 13 10 39 7 21
Si0, 75.2(7) 75.2(8) 74.9(4) 73.4(9) 76.2(5)
Tio,  0.1(1) n.d. 0.7(1) 0.8(1) 0.7(1)
ALO;, 12.6(1) 14.1(1) 11.4(2) 13.0(3) 11.0(3)
FeO  0.6(1) 1.2(1) 3.3(2) 3.91) 2.5(1)
MnO  0.1(1)  n.d. 0.00) 0.0(0) 0.0(0)
Mg0  0.1(1) n.d. 0.4(1) 0.6(1) 0.2(1)
Ca0  0.4(1) 0.3(1) 1.5(1) 2.5(3) 0.9(1)
Na,0 3.7(1) 3.2(1) 3.01) 3.1(1) 2.6(2)
K,0  4.6(1) 4.8(1) 2.6(1) 2.3(1) 3.6(0)
total 97.4 98.8 97.9 99.7 97.7

Analyzed values (wt%) of NBS611 by EDS are
consistent with the recommended ones by NITS
within an error. For example, analyzed (error); SiO,
=72.0 (3) and Na,0=14.0 (1) and recommended;
Si0,=71.8 and Na,0=14.0.

num: number of analyses. ( ): standard deviation.
n.d.: not detectable.

31 EEHMOEKE

FEREERRL & L iR O S KEE A — VT 4
v v —7K5ET (MKC-510N; HESE T T.28) CllliE L7z,
FIHERAIE, <127 o54 FE2DEED (8 0.5vo0l
%) 12, B AEGYOHESE - NED» SFHIER
AN S AEEICHE L /2 (Table 1). 72720, <1270 3
A4~ OEKERIEEIHEET 1.007 75O TEKEN
ZEAEREDR IO, ikl Bl X 5 mEIK
M Z iR g 5 7o, FFE% 0.07-0.lmm ICZ A 2,
120°C ISR 72 N7 G21RIA T 24 BRI PR INEL L 7214, KE
ZRE Uz, KEORIFER, 1,000°C i fiEh L 724506
RN, HKEZANE 1 - B TR T &4 5
(BB LT 30 02, 15k, ERTRIK 5% OEFH%x
BEfF v )V AREHEVNBIC KD TSN 5 H,0 &
H, 32 TH,0 & LCHIET 5. MBGE T, DEOIK
HKED 75 7 0 O HIERIG EE TR DNy 7 75 9
v FIKEEAEGAROERKEP S DNy 7 759 v
FEEZZ LTI WK EZREOEKEE TS, Ny 205
v v FEOEEIC X 28721, /KR T 0.02mg F2EE
ThH5.

L TArT, MEREEMDC 45 LR TREICHERT
EHVEEKDBBET B EFLLMONTVS (eg.
Newman et al., 1986). ' 5 RITE& £ N B IKDHHEZE E
B BITiE, BARREEBEZETIE Uil L 7ok $vk s
TROKZICHZ T/ A — 7 — Tl 5 HEL—HEIT
& (Newman et al., 1986; Stolper, 1982; Yamashita et
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Table 3. Water concentration and data on Karl Fischer and infrared analyses in the Wada and Lookout obsidians.
Wada Lookout

grain grain (heated) plate grain plate

size (mm) 0.01-0.007 0.01-0.008 - 0.01-0.07 -

thickness (cm) - - 0.0148 - 0.0123

weight (g) 0.13657 0.12293 0.14890 0.27947 -

net water (mg) 914.4 9.6 - 325.9 -
water content (wt%) 0.67 0.01 0.675 0.12 0.124
err 0.01 0.01 0.008 0.01 0.004

method KF KF IR KF IR

heating temperature (°C) 1000 400 - 1000 -
ABS (3570cm’?) - n.d. 1.148 - 0.205
ABS (1630cm1)* - - 0.221 - 0.000

Variation of water content in the Wada obsidian is 1% as standard deviation.

KF: Karl Fischer titration method.

error. n.d.: not detectable.

al,, 1997), O ABFEICE T AR OBE KO
B>V T HHE SN TV A, Newman et al. (1986). I
X5 &, WEKOEELR R FodIid, WEBEEEK
45 2 30k O k%13 0.15-0.5 mm T, T fi I B
150°C, 55U TH 2 LN, A—7 4
vy =BT X BZKEAE TR, WEKOBEAICNAT

BT & 2 Fia Al K OREE D B 5. HECEE K
(L5 2 TlESEPIRE O & 5 1B & 2 3 ckoso
M2 IEHECE X 2 E REIFTERV. T A,

W 7K DR BA R fe OB Falkt A E 45 &,

NEBITKBERRA L2 2 0 IRFE L TXia%z4EL 5.

Dboc &axZELT, L kiRl o) 7s kg
EH =7 4 v —IKGET LIRS E B L <Ll
ToksicLTEDR.

FIHERG %, * / vHSETHIEELS5 VLT, kL
A 2 A Z tohpiRall 2 T in 2% 1,0000C T — v
7 4 ¥y —KDFHC L D EVKEENIE LR, SRED
B TR SHE BT 3,570 em ™! O WY GRE &
HIE U TR DE KON & 2HRT 5. &5
i, F—akl e —HPL EEMITiER, 120°C T 24 B
WIS ET, H—IV7 1 ¥ —IKSET 400°C F T
LIREKEFCRIEST 5. ZOFEE, H—L7 v+ —
MIEFITHE U 722213 0.07-0.1mm T, ZORETT
fiE INEGR DIETKIGRIERA (0.01%) LI TH b, »o
FEHCARE TV 7K 1,000°C OINE TR ITH
7K9 5 (Table 3). TD X5 LTRetz, Ritkatkhic &
BRI SRR D &7k &3 0.67 (1) % TH 5 (Table 3).

32 FIMERIGEE & SKEDEK

TR IZKICTR C RIS, KOEEE (H,0 (4
F7K) & OHHL) 1T & 0 N EL & WO iRk 5iis 5.

IR: IR spectroscopy based on the equation (4) (see text).
-: not determined. #: estimated by the curve-fitting as described in Fig. 4.

err: analytical

ZTDHLERPINE - 71, H,012Xk 3, 5,200, 1,630
L OHITX % 4,500cm ' TH Y, &51C3,570cm™!
TIEH, 0L OHIKCXZ2HEBELLBEBOBINSA SN S
(Newman et al., 1986; Stolper, 1982). Btk ¢ I,
5200cm ' (H,0) & 4,500 cm ' (OH) O WLINFREE > &
GIKEERD ZH, D2 5DWIIZTTV /2D 1 mm FE
JEDOBHEDSME - SN 5 (Newman et al., 1986). &7K
BMWEL 2RO~ 1 7054 F EEUSHEORETE,
Imm OREOHIRGRE I Ny 7 759 v FBEL S
DT 5,200cm " % 4,500 cm ! DI & — 7 132750,
Kb VI 0.1 mm B iRk E W, mORINEZRT
3,570cm ' & 1,630 cm ' OWLINGREE 4 5 (Fig. 1).

T 2 (H,0+O0H) DIRIMEIINHEE (3,570 cm ™)
E H,0 (1,600cm ") OUINGHREE I 5 kg L& DR
BRAEED BT, BKEORLZERD T — 5 Y EL
155, WEKFMEHTE S (Newman et al., 1986) Bk
B2, 71—v7 ¢ v v —IKFTOMMBVEE % 819
5 &C, FIHEREA OHIREE & BERSITin# L <,
Z OIHIKE EARABIN R (BOEE) & oBfRZFH~
7.

9, BB X0 KILA 5 Ah iR L 72Kk %E
H =7 4 ¥ —IKNETTRPD, T OREEM FT-IR
TEALL 2B Z M 5. BREE O 14 SA2HIE L =
DN AEWSEEE & Lz, T &5 75 BRPEIEVE 600,
700, 750, 850°C T 1Hfi 2 HZ & LC4lmE R L
(Table 4), ZIELRIEEAEUARE TR T & L, &
FNCHIHE R KR e E7KED 8 FIFEE L5, TEHE
KB & AR EREE & oI B ERBR A B o N S
(Fig. 2).

Pl ohhiikE & 3,570, 1,630 cm ™' O ARSIV R ZE

cm
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Table 4. Data from stepwise heating experiment on a
thin plate of Wada obsidian.

thickness (cm): 0.0148
weight (g): 0.14890

heatin
temporature (oc) 600 700 750 850

net water (mg) 174.8 184.7 226.2 185.4
water
content (wt%) 0:12 012 0.15  0.12

err 0.01 0.01 0.01 0.01
method KF KF KF KF
ABS (3570cm™) 1.015 0.832 0.584 0.358
ABS (1630cm)* 0.117 0.056 0.029 0.007

KF: Karl Fischer titration method. IR: derived from
infrared absorption intensity by the equation (4) (see
text).
fitting as described in Fig. 4.

err: analytical error. #: estimated by the curve-

fbir 5, E7kE ERANRINGREE & OB Z LI T D & 5
I L TR, H,O0 DEE%% Cmo, OH ® H,0 5 E
%% Con&td 5L, GKEC=Cmot+ConThHbD. H'5
2 OHALE (cm) H 72 D DWSEE abs (absss: 3,570 cm !,
absis: 1,630 cm ') EJKDREEITIZIRD & 5 RN H
% (Newman et al., 1986).

absss= (&1 Cio+&2-Con) -0/18.02 (1)
abSm:E}'CHzo',O/lS.OZ (2)
22T, o IEE (g/emd), e,6; TNLZN 3,570cm ™' D
H,0 & OH OWHEREL, €35 1,630cm ™! @ H,O OHEFR

. B/KE C(=Cmot+Con) % absys & abss TH X KT
&, (D, Qo

c:[iabsﬁ R )absu,}-w 3)
& &3 &3 o

L1125, -, BRBEIEERLREUR DR (Tables 3,
4) 5 EIKE C T T % absys & absis D REL ((mol -
em)/cm®) WED SN B, BNAFEEICK S E (3) i,

C=1(0.00096(1) - abszs+0.00090(6) - abs;e) - 18.02/0
4

L3, 2o @) X oitE s N FHERES & Look-
out BEEGOEKEE N — VT 4 v v —BIC X BHIES
KEZ Fig. 31RT L HIc—8d 5. 58, HWEsnT
W B IR EL e (Newman et al,, 1986) 5155115 (4)
RODBEL, absss & absie I L £ 1241, 0.00100 (2),
0.00080 (8) LH = hiZiF—Kd 5.

33 EKEAEICHTSEYA7054 FOFE

RABOEE R S & EKBEICHA T 5 (Lambert-

unheated
12 o ‘
10 o 600°C |
700°C |
o 0.8 ©
e 3570cm* 7500C
g 0.6 -
[
2 0.4
-2 ’ unheated -0-830°C
« 1
1630cm-
0.2 o cm grain
0.0 0 . .
0.0 0.2 0.4 0.6 0.8

Water (wt%) extracted by KF

Fig. 2. Variation of extracted water content and
absorbance (3,570 and 1,630cm™!) in a thin
plate of the Wada obsidian during stepwise
heating experiment. Filled circle shows water
content from grain fraction heated at 1000°C.

0.8 :
© Wada
1o + Lookout
- 0.6
a
X
-E 0.4 z
s f
5 |
8 0.2
0
0.0
0.0 0.2 0.4 0.6 0.8
Water (wt%) by KF
Fig. 3. Comparison between water contents of the

obsidians (Wada and Lookout) determined by
Karl Fischer titration and by infrared spectro-
scopy based on the equation (4) combining
3,570 cm ! absorbance with 1,630cm .

Beer HI|; Stolper, 1982) Z &5, (EEOE X OHE R O
HoFE A BN (em) WL L 72l & &7k EAHI S C
EMTEL, Larl, dTli~7z &k HicEHEHY o
A, =AM 7v 54 b (FicpEA ) Kby
5 ZADAEESIREM TH DT, KA T 2DIEKD
ExZBEPEFNTII2IEETERL. LiL, 1,850
em IO A S A - 2N Ed AL TEOE -
HREE (ABSi) 5= A 7054 N DFEELRVIZH T R
DIERDOES (d) Z3ROBENTE S,

H 5 20T X BRI O T 12 N 13 900-1,200 cm ™!
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Fig. 4. Comparison between observed IR spectrum
and calculated curve by curve-fitting procedure.
The fitting curve g. (x) is described as followed.
g (x)=ai-g1 (x)+ar-g2(x)tas-gs(x)Tas-gs
(x) +as-x+as (x; wave number (cm '), where
fixed curves of gi, g>, g3 and g4 are from glass,
H,O at 1,630cm !, plagioclase and pyroxene
spectra, respectively. Coefficients of a; (glass), a,
(H:0), as (plagioclase), as(pyroxene), and as
and aes are parameters to fit the observed IR
spectrum (g,) with the curve (g.). The peak
height (absorbance) of glass and H,O correspond
to a; and a,.

WKHONBD%, T ORINIZIKDBIGREE & HE L <l
{, HS5REKOWINYE — 7 ZFEIFICHIEST 2 &1 T
xmuwoT, fRboiz, 1,800em 'MiLicHIET 24 5
ADY T =7 EZRHT B, HIFETIE 1,400~2,100cm !
WY 7 E =7 PEKHBT 2 2 EBRISo TV D
(Shinoda and Aikawa, 1994) ®C, 1,800cm ' D+ 7' & —
7id=47m 54 b (BHRA, i) X 2NTH 5
AJREME S B 505, Bk L oA A OIINZ <7 b
VIT13 1,850 cm ™' DEEEUATITIC E B BN E — 7 (3
EAE LTSV (Fig. 1), #-T, 1,850ecm ' D 5 2 DILIY
v — 7 D SR ORIE A S G OB AR L IR
RoH S ZDEES (528 2#HELLEMNTE,
5 ZTEE N B IKO IR ERE 2 IERD A5 2 D
E& THIRLL TEKEDERNTE 3.

2,200~1,500 cm ' OISR T, H 5 = (1,850
& 1,610cm™ ) & H,0 (1,630cm ) @ 2 SOOI E — 7
LNy oy 75y v FIRIRDSA 55 (Fig. 1) OT, AIE
HAFERNRT VWA =TT 45747 LT, HIREB

—EREE

KU H,0 DRI E— gL RDLEETE, D
H=77 474 v7Iild, FEBITHIES N BN <7
MW7 4T 4 VT DRDOHEEN—-TET L, HFR
DHHEH — 71F, IEGIK U7 FIHERE A (400°C 2> 5
1000°C ~ &y 16 Hn 1 TR A ITHEY) OBRINGREE A o
BNy 7 75w v REZLS|ERYD I (Fig. 1). H,0
DHHEH — 7 (1,630cm 1) &, MMAFTOMHEELH S
OBV U 72 AR OWIN R <7 bV AR T&T
Bons. i, BHELRESGEEG OB L 2aR7h
BN Z =7 b vEZNENORES — T L4 5. D
b, BB XUAEEORES - TER G, HE L
2,200~1,500 cm ' DRI HH#R & i/ NE FeEE Tl 9 5.
H—=77 4 v T 1V 7iEREFig. 4139, BHEIR
2,200~1,500cm ' DH —T 7 4 F 4 VI TH T R (1,850
em ') & H,O (1,630cm ') ® 2 DI E — 7 5@fE (%
FHE) BiESNE. CokIcLTHLNLT S 2D
JEE (ABSy) ZES (d) ICHBIL, FIHEEA O LS
B/ 5 d (em)=0.0333 (1) - ABS;s & 75 % (Fig. 5).

“A 7054 AR ZRERSEGEEL
Ny s 75y v REDL S (Fig. 1). O XD BIEE
VIOIRADA 5 2D Y — 7 REHREICEE H 12 57]
el b 5. OB ERMES 5729, FHEA, EOG
K CEEE0.03mm) ZiEA L TKBr (B{br ) v &) %
HOA THERTE Ltz <L v b ZFHBEARRER O
WKEWTH 7 R E— 7 OREZ L% T (Fig. 6). #}
EG 16wt%, 184 9wt% OIS TR T4 KBr (<
BALICRL » I (0.018g, X 2.5mm) %, HREREA
(JE& 0.0066cm & 0.0043 cm) 12 &R THRAMRAIE L 72.
Z DR, KBr XL v b 2RARHIERE O 100, 75, 50
25, 0% LB X HICKREL, KBrXLy MTETNI D
LR T & B G O LR A AT L, a7 - k.
KBr XL v b ZERS ERAPIZ RS bLic /) 42
MEL 15 1eHRIERIEBRE 12508, RIEAPHA
DKL T DIRABIEHH 40% FREE £ T, IRAICK S
HIADE—7@E BEE) odFhid 1ELITckss
Z 5N (Fig. 6). IRIZ, =4 7054 FHBAT I
AOAEAERE U AR, BOHSIREURNE 13 0.0085 cm
WXL, WOBRE (1,850em ™) I & B IEBKRD # 5 R Rl
0.0073cm 72 5 0.0050cm Z(LL, =4 7054 v &F
ERGIC L O A —ThH B bbb, COXHK
EBRD #5 R E A9 1,850 cm ™! O WROLEE O Z TG
U CKD 3,570cm ' DS S Z(L L, M3 A
BRZEES (Fig. 7). O &3, BAREOS/KELE
H,0/0H B —ETHEI L&, H52DE—7 5
MEMTHZEERLTVS.
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0.6

x=0.0333(1)-y

0.4

0.0
0.00 0.005

Absorbance(1850cm-1)

0.010
Thickness (cm)

0.015 0.020

Fig. 5.
and absorbance (1,850cm ') of glasses from
Wada obsidian. Lambert-Beer’s law is confirmed
for obsidian glass.

Relationship between specimen thickness

1.2

1.0 @

Absorbance ratio (1850cm-")

0.8
0.0 0.1 0.2 0.3 0.4 0.5

Weight fraction of plagioclase and pyroxene
to obsidian glass

Fig. 6. Effect of powdered plagioclase and pyroxene
on absorption intensity (1,850cm ') of Wada
obsidian glass. The intensity is a relative
absorbance of the glass covered by a mixture of
KBr, plagioclase and pyroxene to the glass.
Below 0.4 in the weight fraction, the relative
absorbance is from 1.0 to 1.1.

4. ZREHMOEKE

BORBESY, 23V 7, RUEROGET S ADE
JKE T Fig. TISREN S & 5 ICBAFRRT D Tikb e
<, 23V 7, ZlEh TRV, BABRGEEY E 2T Y

TiEvA 7854 FORICIGEUTH I 2 DOBSEE (1,850
em™Y) & 3,570cm ! OIKDBSLENEE T 505, < Ol
FEHIZRE—ETHD, BARGHHS, 23 ) 7TEHN
S 2ADEKENTETH 5 T & ART. BARGRE
237, ﬁmaﬁ®amg®ﬁﬁﬁ%kasum¢
BOORES, 23 7, RER OIEICEKEDI

°
o

® 9.1 Pumice
9.23 Scorja
9.23 Andesite

o
>

Absorbance of water (3570cm-1)

Absorbance of glass (1850cm™1)

Fig. 7. Absorbance variation of water at 3,570 cm '

and glass at 1,850cm ' in groundmass of the

pumice, scoria and andesite fragments from the

Asama volcano. Each of plots corresponds to a

measured point with varied microlite contents.
The pumice and scoria show that absorption
intensity of water correlates strongly with that
of glass, and their groundmass glasses appear to
be almost constant in concentration of H,O and
OH.

Iz = 2N, 066 0.11, 0.10~0.18 wt% TdH %
(Table 6). BELDOFIAL 128013, BE 5 lmm&ia
PNEBEICAIEKDEE S 5 120 HE FRIE T E 0, %
AR SR O FRIEHIT W b F THE R EKEE R
L, FRIESBICHET 255 TR 0.60wt% & SKEIZ PP
K< 72 2 @RS R 5N 5 (Fig. 8).

5. EEAILOEAIERE ESKEE(L

LIk, BEoOBHEYIOXSIcws054 NMCELH S
AR EIREDH IS ME e~ T, Sl 5
EKERIEM LW, BKICE T 30N 2 &
EEIICERT A LI TERL. UL, AlRlof
ERERN D, UFOZ EDHERTE 3.

9 H 1 HITHEH U 7oKL oY v BRI A D s &S
NI 5y D A EKEPE L (0.66 wt%), 9 H 23 H
EHYIcd 523 ) 7 EZIER OEKEIZEW (0.1-
0.2wt%). AV FthoffIE/KE R, EEICH LA,

It LTI IE DK F D & 5 (McBirney ; 1963,
McMillan; 1994). 850°C D fALEHE A /v k 53 0.66, 0.2
wt% DIKEETITE, TNZNH 40, 10bar (Silver et al.,
1990) I LD EN BB E 152 GREN XD ST
BIEKE /NS B B0 TE SIcENL EOFESH D
MDoTWi I LI D), TOFNE, hIBEEE25g/
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Table 5.
absorbance in volcanic glasses of the pumice,

Representative water content with its infrared

scoria and andesite fragments from the Asama

volcano.

9.1 9.23 9.23
Pumice Scoria Andesite
water content (wt%) 0.640 (7) 0.106 (4) 0.154 (6)
ABS (3570cm™)  0.505 (4) 0.105 (4) 0.115 (4)
ABS (1630cm™)#*  0.082 (2) 0.035 (3) 0.014 (2)
ABS (1850cm1)# 0.202 (2) 0.289 (4) 0.185 (3)
net thickness (cm)  0.0067(1) 0.0096(1) 0.0062 (1)

residual 0.031 0.092 0.045

#: estimated by the curve-fitting as described in Fig. 4.
residual: X (g.—go)>. go: observed
fitting curve.

() : analytical error. Number of data is 579 for calcu-
lation of curve-fitting.

spectrum,  g.:

Table 6.
volcanic glass of the pumice, scoria and andesite

Average water content with its range in

fragments from the Asama volcano.

9.1 9.23 9.23
Pumice Scoria Andesite
average (wWt%) 0.66 0.11 0.14
range (wt%) 0.64-0.70 0.07-0.16 0.09-0.19
point 14 10 7
specimen 1 2 2

em® EAGE Ltc< 7 <HoBB LZ 200m (0.66 wt%),
40m (0.2 wt%) DES OEKEICHYT 5. LaL,
F oy 70y 7 OFREENZEDESIO D O %
HER: LT 72 TTREMEAS B B (Self et al., 1979) DT, D
BhEzblolicvwr~ BA<7 <) 13200m &0 b
FWVK O I e LRl s g v, Bha <7 <d&D
b23 ) T2 2DEKEDRLIB DI VDE, OIH
14-18 HOM D #EEKIc Lk > ThAR Lich D=7
<MHIAWBHORIYNTRITEBL->TOBERYD, @
2N TRIIPBELTI2ID XD ERICEE L
72, @WEKDOEDF v v 7oy 7 OF[EEMEED, 9 H
1 HIEKRT L O &9 H 23 HEKFTOH /NS o fote
W, BEVWOPOBENEZ SND. Sk, AT
WARIHHET, WhE R T OEKREERFINTEZEL
B Eick -, v/ <OEKETOSKES
B L, BEKISHBEL TR C - 73885 & o kit %
BIHBSHIET, ERI2004EEKOED < =0 |
T AR« DI GEE A K 0 T S s g
LTENTES EWFaN S,

) pumice portion
crust portion —

S
s 0.8 T s
S ° ° " .
§ 0.6 ©
5
o 04
c
Q
o
g 0.2
(3
=
0.0
0.0 1.0 2.0 3.0 4.0
Distance (mm) from rim
Fig. 8. Homogeneous distribution of water in the

glass of the crust portion of the pumice.

6. £ & ®

D KLUz T 2ERA 7 054 FDRES B AREDHR
AL R <7 S v, 75 ZOWINE — 27 2578 5
ZETRA 7 v 54 b DEFEERILICEHFD A 5 R
FHIBEMTES, DT EIT KD IKDOWSEREE A ELE
D5 RABETHLL THEY 5 RDEKELERT
5T EERLI

2) FiElofiEick &, 200449 H 1 HoERIKL
H OIEH U 7o v BRI B RER o D 4 5 A D ETKE 13
0.66wt% EHES SN, 923 HEKIckE 237
ERINERDOH 5 ADEKEIZO0.1, 0.1-02wt% TH
b, BOR 7 =OEmWEKEE, <7 v EEEEICBT
DETEEKAZSLESF vy 70y 7 OFEREDTT]
L C O e LT X 5.

E I

COWEAETTHRICHID, FEMKRFED 2004 1
7a Yy MEERE, ORISR E AL E T
7% B (2003-B-01) [7&-Kilicks i 2k o B rnZs
B L RIS K FROREBIITITE (RIBEERER ), HA
FAHRBLA R TUE RS GREIFIT (C): 17540435)
(AR ) o AR & R L 7o KT I o BF 9%
CEEFREERED ] 2GS E TV V.
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