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KuxGl= /<~ BAEELTHRL TR Z &, =~ 7/<Br2ET Lot kR
BEELCHMBERSZ EotRionw2 & ThD, BHL I X THEBMEROERBICRIET KL
KHEDEZ % BUERGER ¢ “bridge density” oz & A\ CHR LA?, -2 TlY, F0EE
ﬁﬁﬁﬁﬁﬁﬁkﬁﬁ%ﬁOQ%#6%%EEEKOVTm%%EﬁE@i5K%§Tém%
ELET 5,

2. BEOHERUESR
HETTHEICEAOBELRGEE ) 3BE (1) 0 LR L L CZEEHEML, F0RE
TS CBREGHE T > TRRTELIREY,
Ine =—E,/RT+B, (1)
2T, E, 1BREGEOERIL= R AL ¥ —, RIIKHER B, 3EHTH S,
o, BOERORBERE ) AkATEHEINBEY,
In?=E,/RT+B, (2)
2T, E xEmBomEtE b= 0¥ —, B, XEETH B,
1), QXAFMUFEORTHDH Z D, FOROEEFRICOWT, HIZHFF ATHECLE LT
KB EERELDOAL L- ThEh, BEREE—HMAREOBFRRTRHEEA TV 57,
M), QKIVEE (T) *HEETH L,

In% = Aln(1/0)+B (3)

1) M. J. BUERGER; The Structual Nature of the Mineralizer Action of Fluorine and Hydroxyl,
Amer. Min., 33 (1948), 744-747,

2) T. MURASE; Viscosity and Related Properties of Volcanic Rocks at 800° to 1400°C, Jour. Fac.
Sci., Hokkaido Univ. Ser. VII (Geophys.) Vol. I, No. 6 (1962), 487-584.
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5 G. W. MOREY; The Properties of Glass, 2nd ed., Reinhold Pub. Corp. New York, (1954).
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Fig. 1. Log viscosity-temperature-water vapor pressure

relation for “Showa-Shinzan dome lava”.

6) BIH 5).
7} R. W. GORANSON; The Solubility of Water in Granite Magmas, Amer. J. Sci., 22 (1931), 481-
502.
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2kt % Stone Mountain granite glass O &R TV 5, [A U GORANSON® o> albite 12>
WTD 900°C DIERITETEZ L4 ZE LD T, Albite &2 TR (900°~1200°C) % Fv»
bo 0T, KERKEOYELEET HEA granite Bl O b O THEREROCEREEE
DHNTHB LD &b, HFLIRCRT XS, BEMHTIUF— as B & granite JLTICHEL
LT 0™, BETCHERBLELKEEELWEIR T2, b

Ino =—17.2/RT+1.75 (4)
In7 =845/RT—13.6 (5)
B b= &% —i% Kcal/mol TEL IR T 5,
F1x
Table 1.

Showa-shinzan C%I‘fr;‘;g% chenfxigig Stone Mountain Elidjyrtinskii
dome lava granIi)tesl (1?12 \?vorl d) granite granite
SiO; 69.74 70.18 73.39 72.58
AlO, 15.59 14.47 14.41 14.11
Fe, 03 1.52 1.57 0.09 0.57
FeO 2.59 1.78 0.70 1.53
MgO 0.85 0.88 0.27 0.65
CaO 3.63 1.99 1.05 1.72
Na,O 3.43 3.48 3.96 3.17
K,O 1.36 411 5.07 0.89
H,O .+ 0.67 ] 0.39 0.49
H,0- 0.23 jo% 0.05 0.08
TiO, 0.45 0.39 0.27 0.35
ZrO; —_ — tr. —
P05 0.22 0.19 0.57 0.11
Ci — — 0.03 —
S —_ — 0.02 0.03
MnO 0.08 0.12 0.01 0.04
BaO — — 0.06 —
F — — — 0.06
CO, — — — 0.02
Total 100.36 1_00.00 100.36 99.88

10)

11)

R. W. GORANSON ; Silicate-Water Systems: Phase Equilibria in the NaAlSi;Os-H,O and KAl
Si;0-H;0 Systems at High Temperatures and Pressures. Amer. J. Sci., 35 {1938), 71-91.
K. YAGI; Recent Activity of Usu Volcano, Japan, with Special Reference to the Formation of
Syowa Sinzan, Trans, Amer. Geophys. Union, 34 (1953), 449-456.
BAHRE-BNES-BF Bh7G#El; BRslhse® sy 2 KUBEs KU HRYHE - #Rk

SFIPISE, MEMHEARMES 170 5, M 3243 A (1-149).
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Log electrical conductivity-temperature-water

vapor pressure relation.
Full line; Levedev and Khitarov’s results.

Dotted line; the present estimations.

Fig. 2.
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f%f LEBEDEV & KHITAROV'® 23 Elidjyrtinskii granite (58 1 38) 1o\ THiis - fo EEks
R HBOLDIE 2MCER TR LI, BEEERD & KBEIEDO M ONERLEEH
KTHZE BICEDEAPKRECEDL L TVB LW HEEEILL—=FKLTV52, BXOD
Louk, hlhiESTw5, BCER, BFECRSVWTELY., ZoEEoELFERD, EBRRA
BoHER XOERDORBOREBOMBC L0 LELLRS, b, @) XoHEOL®
DERIIEE CELEABARECS 273, LEBEDEV } KHITAROV 0BT, FakEEE
TolXEE R L R & O RIFRBEH D, FLEHEFT TRV EBLR LD THE, 2O L
SELIC BRI H 2 L E 2 HRD 1 RIF, 1200C LU LOERNR I —~FK L TWBI L0b
HRAXH S, FIREFDERb=F L+ — (Le v. =23.05 K cal/mol) D HEIZDTH L
oz lidznz s, Lichi»> T, AURBTELREN LEERY Tz, fEZzodboon
mh X o—EN T B,

P bik, granite 4 F ok IEEIC SiO, WEA R EARHEMA X 5 545, basalt © X 57
L DRDCTURKOBRENTH TERMCHT 2 7oy, Lo USRI HT 2 KEKEDCR
BIPZEEZBRBOTY, BREEECOVWTHFEINIIVL0 LFRINS,

Enewv.
5
4_
3
2._
l_
\\
O \.‘_—_.—_—"_"_T__'j_——_) PHzO
0o | 2 3 4 5 x|Cam

IR EHEAT R LF— EKEREOBK (BB
24811 Lebedev & Khitarov o &8 (900°-1200°C /)
Fig. 3. Activation energy vs. water vapor pressure.
Full line; Levedev and Khitarov’s results

at 900° to 1200°C.
Dotted line; the present estimations.

12) E. B. LEBEDEV and N. I. KHITAROV; The Dependence of Electrical Conductivity of Granite
Melt and the Beginning of Granite Melting on High Pressure of Water, (in Russian), Geochimiya,
1964, No. 3, 195-201.
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KR, Rt RB—KAEZEB A R D & F i Av-7o bridge density »3AEHEICH 0, Bl
BEHORENTALK Si-O-Si o bridge L7g-> T2 & LT 525, RELTHLhbHN
Vv, TOARFLEIDEAERBLEOENDLRD THL Z LTHBRE, BIhIBETH 5,

7. Effect of Water Vapor Pressure on the Electrical
Conductivity of Molten Rocks

By Tsutomu MURASE

(Department of Geophysics, Faculty of Science, Hokkaido University)

The purpose of this paper is to make clear the electrical conductivity-water vapor
pressure relation for molten rocks which is of importance in connection with volcanology.

For molten rocks the electrical conductivity (¢)-temperature (1) relation (Eq. 1 & 4)
is of the same form as the viscosity (%)-temperature (7)) one (Eq. 2 & 5). Combing both
equation, we obtain the conductivity-viscosity relation (Eq. 3 & 6). If the relation is
applied to the molten rocks under water vapor pressure, the conductivity-vapor pressure
relation for molten rocks is derived from the data on the solubility of water in the rock
and the viscosity-vapor pressure relation.

The present paper discusses the effect of water vapor pressure on the conductivity
of “Showa-shinzan dome lava”. The chemical composition of the lava is similar to that
of granite. The solubility of water in albite-water system which is almost same as that
in the Stone Mountain granite glass is applied to the lava. The viscosity-vapor pressure
relation is estimated by the writer previously on the basis of the concept of bridge density.
The viscosity-isobar curves obtained is shown in Fig. 1. The viscosity-conductivity re-
lation Eq. 6 derives the conductivity-isobar curves as shown in Fig. 2. Fig. 3 shows the
activation energy-vapor pressure relation.

The estimation is compared with Lebedev and Khitarov’s experimental results in both
figure. Their results agree qualitatively with the present estimation, but there are some
difference between them at low vapor pressure and low temperature. No difference at
pressure of 1 atm and temperature above 1200°C suggests that a main source of the
difference may be the difference of the state of specimen under experiment, i.e., their
specimen is a crystalline state or a mixture of crystal and melt, and the present one is
a glassy or, molten state.

The dependence of conductivity on vapor pressure of basaltic rocks may be weak
since their dependence of viscosity on vapor pressure is weak.



