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Abstract

This study uses five methods, such as
Archimedes density measurement, the BET
(Brunauer-Emmett-Teller), the MIP (mercury
intrusion porosimeter), the CMT (computed
microtomography) and petrographic image analysis to
obtain the vesicle size distribution, vesicularity,
connectivity and specific surface area of the vesicles
in basaltic bombs. Furthermore, the inner structures
of vesicles can be visualized in 2D and 3D using the
visualization software. The aims of this study are to
compare the advantage and disadvantage of different
methods and to understand the origin and eruptive
mechanism of basaltic bombs with vesicle size
distributions decreasing from the core to the rim.

The results show that the Archimedes method
can identify the percentage of open and close pores.
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The MIP and petrographic methods obtain quite good
data quality of vesicle size distributions. The BET is
good method to quickly determine the specific surface
area. The vesicle data obtained by the CMT and
petrographic methods can be used to visualize the
inner structures of vesicles in basaltic bombs. The
samples in this study are basaltic bombs, which came
from the Longkang volcano group, northeast China
and Tengchong volcano group, southwest China. The
measurements show that the vesicle sizes in these
basaltic bombs range from 2 mm to 3 nm, which
show a polymodal log-normal size distributions.
Mean diameter of bubbles decrease from the core to
the rim, but the distributions of the largest and
smallest bubbles are located in the core. The bubbles
distributed in top 1-1.5 cm thick of the rock surface
may be affected by the quench when the bombs
erupted out of the volcanic vent. These lines of
evidence suggest that the largest critical bubble in
basaltic bombs is probably in diameter of 15 nm and
the basaltic bombs have been suffered at least six
stages of bubble nucleation and growth. The data in
this study can be used to improve the bubble
nucleation and growth theories and simulation the
eruptive processes in basaltic magma in the future.

Keywords: Volcanic bomb, Vesiculated basalt,
magma, Nucleation theory, bubble growth,
vesicle  size  distribution,  vesicularity,
connectivity, specific surface area
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