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KUMBRRCEL TOXKUKD B EEAOERIL, BAHEO—20FE L WHHTH- T,
T OB O TUIRER L L BRI T ¥ fo— 2 1E VERHOOGENY . BEERRO <
I KINRD B CIZBERENER SN DG5S T o EE L LTk, ~ 7~ DRMERR,
REES, HREA ADOEGERBIVCINALDO T AOHRECHTHENELNEL DD,
REID 22O FIWEOHBTH 5, FEFREIL TX, ERETOE, Wi kT 25
ERMOUENF T b T 5, BRERORTERNORIMNIKRER X5 THHDT,
SREZES XN ETe -7 BADERCETIERIKD TRTETH B,

2. BRAKUEDORERSN

ERETHEOKIEXBERL TLORAENZRE L, ThboRkhL, RO~/
CEFNRTHDERE Y AR HEB LTG5 0T, “dry melt” TH 5, EKEEHORE
i, BERYBCRL, Chx3|E EF5L20RFPPET S, Wb s Jolly A F
BFa A, BocBoERE 20mm, BX1 02mm €, BEEAERL 5213 0 HE IR
50mm THH, ARDRALL, ABKIUOBERS IOCBFATH S, ThbOIFERTIZEL
RicEzbRTw5%, FEREHNPWE S - BEFEEL, 1,250°C 235 1,500°C £ TTHh 5,

Jolly o€ A FVWHCREENYHET 2BEOLATVORN F i3, WMAFELTEAL
LREOHEHOEB S X A LT, RKDL5EDLIhS:

F = 2z(r+ 7)o (T)+z(ri—r) heg+D(T), (1)
SIT, nBIXO  WRONEEBSIOHNFE, ¢ BIV P 3KRAEHEBETH S, DX
BoOERfEo 5 R T, KA TRDIN5

- dh
D = Kr(r+r)1-7, (2)

22T, KIER, 7 3EMEROMERBCRECEKTH D, dh/dt 3BOLH~DOHE
THv, SEDOEBRTIT 0lemfsec DT TH -, TOMEEXFILPILTH I L%, EBEOH

*OBE, BEEMEAERN
1) J. VERHOOGEN ; Mechanics of ash formation, Amer, Jour. Sci.,, 249 (1951), 729-739.
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Table 1. Chemical components of volcanic rocks used for surface
tension measurements.

Etna* Qosima Tarumai Komagatake Ss}l-':;’;‘:

Element lava lava lava pumice bomb lava
(1939) (1950~51) (1909) (1929) (1929) (1944)

Si0, 48.20 52.45 57.40 61.41 60.74 69.74
TiO, 1.54 1.47 0.65 0.46 0.67 0.45
Al;O4 17.62 15.41 16.84 1542 15.89 15.59
FeyO; 4.39 3.38 3.68 2.64 3.01 1.62
FeO 6.67 10.03 5.96 4.93 5.26 2.69
MnO 0.16 0.11 1.08 tr. 0.10 0.08
MgO 4.63 4.62 3.28 2,34 2.65 0.85
CaO 9.80 9.73 6.60 6.70 6.83 3.63
SrO 0.23 — — — — —
BaO 0.08 — — — — —
Na,O 4.79 1.64 2.88 472 3.96 3.43
K0 1.28 0.34 1.21 1.10 0.76 1.36
P,0s 0.33 0.12 tr. — 0.12 0.22
H,0 0.03 0.66 0.36 0.54 0.43 0.90
S -— — 0.02 — 0.17 —
Total 99.75 99.96 99.46 100.26 100.59 100.36

Analyst F. Stella J. Ossaka S. Kézu S. Kozu S. Kozu K. Yagi

* - The authors measured surface tension of the 1910 lava of Etna.

EERETH - 1o, ZOMEEIIL, BRETR? 3K S/PDSCERTE 0, MEMEL &
5L, MEREAREMCHARL T, BETEL LD, TORDIE, KIREK K kv T,
D(T) oF%EBEL Co(T) kDb B L, EOEL H{EWHESBOND, OBk RTON
BINTHY, do xHiEcl2 N D OB a2~ T, WEEORGIZELTHLTT » » b
THLE2HDOL I AD, BROBKFOPRT, LTFEELEBYEIARORECRL,
RCZNBHRACEE BT S 2 L 2P ONTHRIET B, PEHEILESTHDONTW5, &
RNEDREMAEATERIL LSO, E2MOMBETHD, - OEECIE, Ko Es
EREINTWRWOT, BB X 5 KBE I Rbh s, ChbOEXRTRER, BHOK
B Lo TR D, —BRCAERRIETESE <, IRE TR, Bug, 20 L5 7k Jolly ¥4
IR L LZHETE, FRUEACHARD AHEELT TR, TOEMENXIET 5 Lit
TER, WEOHBOLVEHRECORERNZ, FEOBEACSWTRTE, B3RO
5IIsh, Ik T, RERDDOBEFRFUL TN TEBWTH Y, ATHD, * L THKR
HOGE L IXBEE, SO, DB I bR, ¥, BHAKUSLIUEsr HEOFIK KT 5 X
51, BE® “dry melt” 4, BFAD “dry melt” 4, *OEEENIBAELFALTH S,
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Log Viscosity & Log Surface Tension
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HEETELDWRBIC L - CTERETHEEINT A IK)((II:))
Wh, —C, SiO; LU ALO; DR AN B
T LRSI AE < T 0, NaO RAZAMM |

T5EPNIL T2 D FRY £ XU VOLARVIED D 0 ow e
SERE A E Lt DR 5 KT B, B5E WPLRES T OREES ORI

Tbd RTEAR
FEPERE R L OREED & RE & OBRIK Fig. 5. Schematic graphs of viscosity

D5 hERRTELIND and surface tension in relation

to temperature. Shaded zone

7 = Ce??/*7, (Andrade D) contains the observed values
of surface tension. Solid lines
(3) represent the viscosity curves :
— -3 . e S D: Dacite
6=G0CV, *(Te—T), (Ebtvds DR) A: Andesite
(4) B: Basalt
_ . " . K (L): Lava from Komagatake
2T GRIVGIERT, AU ¥720 T (L): Lava from Tarumai
ERAF ~, BIEALY < VER, Ve 35 F5, O: Lava from Oosima

Te 3EREHEHADHERT 5HEABETH S, 7tk 8) Xk, RRAED D CIEIBEKI O M2
B 59 1,2560°C LUFTUX B D 31t 7oy,

FRHEENE @) RO X5, FFED 23 FTHLHT A, BELEIL T D8I,
AT OB KA 505 8 3R LIcERER L b Tk, BRI ES R
FEZEXYRDIC W, ShieX UG EREIIE S RCRE 5 X 51, SiO, DEADORE
Lo TELIEENDD, 1o NayO 55 HO oL ERE OO S T & O
FLOBAELZHEDLISRFEHATIETHDN, ThbDHEIMEIHLTELLC &3
CEBRIT LHb R T 5, FlziE, SABATIERY |3 800°C, 500~1,000 bar © F-CHifkizsi3
5 H,0 DR %H~<1, EFEENCHT S HO ORI RLEERITHD R T To0 73,
KERNCHTS SiO, DEGOBEDHRI/IBALERCZEEEL2 DL, ThIDhIVL0
THHI EELDNID, Tihbb, BROFEDOERBENOK Xk, “dry melt” dFh i,

2) K. KANI; The measurement of the viscosity of basalt glass at high temperatures, 1I, Proc.
Imp. Acad. Japan, 10 (1934), 79-82.

3) M. P. VOLARVIC; Sur la viscosité des roches fondues, Compt. Rend. Acad. Sci., 202 (1936),
78-80.

4) G. SABATIER; Influence de la teneur en eau sur la viscosit¢ d’une rétinite, verre ayant la
composition chimique d’un granite, Compt. Rend. Acad. Sci., 242 (1956), 1340-1342.
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T, HIROEZAKIUEOREEN OFERERC KT, By FHKilk X OHHKILOFE
BLEREOEIZIZZE LA, Br BOREL v ERKILBEE OERMT, $1F
KRIhD L5, BAEALTHS, %, BADERIC < 7/~ OREEAE, REEH, B
FONRECHT DENENBEST 5 v ERTH L, <~ 7R BECkdd, BARRD
ik, RECERTHOIENELRTRIAHTHAHS LEEIND,

FHOARCET 5 M BRI S BOMETH 5,

4. Short Note on Measurements of Surface
Tension of Some Molten Volcanic Rocks

By Izumi Yokovama and Susumu lizuka*
(Department of Geophysics, Faculty of Science, Hokkaido University)

Surface tension of magmas has an important bearing on the mechanics of ash or
pumice formation as well as viscosity, temperature, water content of magma and ex-
plosion pressure.

The authors measured surface tension of several molten rocks (“dry melt”) by a
Jolly’s spring balance, of which thin ring was made of platinum. Almost all specimens
are lavas and pumice from Japanese volcanoes. Surface tensions of these molten rocks
range from 450 to 800 c.g.s. at the temperature between 1,250°C and 1,500°C, and their
temperature coefficients are all linear and negative. Surface tensions of rocks are in-
sensitive to the content of SiO; in contrast with the case of viscosity. It is also notice-
able that both lava and pumice of the same chemical component take almost the same
values of surface tension as the examples of the rocks from Volcano Komagatake.
Provided the original magmas contain the same quantity of volatile material, this fact
shows that it would depend on the external conditions such as explosion pressures,

whether magma takes the forms of lava or pumice.

* Present adress; Geological Survey of Japan.



