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Fig. 1. Photo of sampling site.
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6. On the Hardness of Welded Tuff from Shikotsu Caldera

By Fumiaki TARAHASHI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Welded tuff shows a characteristic variation in the stage of development of welding
along a section of one pumice flow unit. Many field observations of welded tuff have
been achieved and many experiments of synthesizing welded tuff from powder of pumice
have been performed too. The degree of welding is investigated qualitatively by the
naked eye or under the microscope and quantitatively by the variation of bulk density
(porosity). Though the variation of porosity shows the degree of welding, physical
meaning of welding can not be explained completely only by variation of porosity. By
welding the mechanical properties of material change sensitively. Mechanical properties
are not connected with porosity linearly.

The variation of hardness of welded tuff with depth was measured with a Shore
hardness meter. The samples were taken from Shikotsu pumice flow deposits at Tokiwa
in southern Sapporo. The Shore hardness meter was employed because it is indicative
of resistivity to the limited breakage on the sample surface.

The pieces of welded tuff at 7 meters from the top of the deposits (sample No. 7)
were kept at 850°C under uni-axial pressure of 1.1 kg/cm? for various durations of time
up to 70 hours. The pressure was estimated from average bulk density of the tuff at
4 to 7 meters from the top. The hardness remained almost constant when, when the
duration of heating did not exceed 18 hours. The Shore hardness increased gradually
when the duration of heating was increased from 18 hours to 48 hours. For the dura-
tion of heating over 48 hours the hardness became independent of the duration.

Consequently, four pieces from sample No. 7 were kept at 800°C, 830°C, 840°C and
850°C respectively for 48 hours under the same pressure. The Shore hardness was
measured as 23 at 830°C, 27 at 840°C and 46 at 850°C. These values agree with those
of samples No. 8 or No. 9, No. 9 or No. 10 and No. 13 respectively.

It may be concluded, therefore, that the temperature in the welded part of the
deposits at Tokiwa had been kept at a range from 830°C to 850°C for more than 48
hours. However, it is generally known that the temperature of welding can be lowered
bér adding of water vapor and also known that the glass in pumice flow contains 0.15%~
0.3% H;O. By considering these factors, we may say that the real temperature at the
time of deposition might be lower than 830°C-850°C.



