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Research on statistical observation of columnar joint form and its
origin by high precision 3D model by drone and potato starch
experiment
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Many columnar joints which were formed by volcanic activity. can be seen on the Izu Peninsula.
Therefore, we conducted research to statistically clarify the characteristics of the cross-sectional shape of
columnar joints formed by geometric patterns, and to clarify the relationship between statistics and a
mass of igneous rock formation conditions.

We did our research in three ways. First, we took an aerial photograph using a drone at Hutou coast in
Nishiizu, Shizuoka Prefecture. From that, we created orthographic images, created polygon data using
QGIS, and collected the number of corners and area fom the data. Graphing the data and comparing it
with last year's data, it was shown that the columnar joints surveyed last year had the most hexagons, but
the columnar joints at Hutou coast mainly formed pentagons, and the number of corners was widely
dispersed. From this, we thought that the columnar joints on the Hutou coast were formed of thin dikes,
and that the cooling condition was poor, which could cause variations in the angular distribution.

Second, we collected data on the angular distribution of various columnar joints around the world from
foreign literature, and examined their correlation with the Hutou coast and the columnar joints examined
last year. The literature shows that a burnt island dyke is a columnar joint formed of thin dikes, while
others are columnar joints formed of thicker rocks. Also, the columnar joint in foreign countries have more
hexagons, and the Hutou coast's kurtosis has lower levels than domestic and foreign columnar joint's
kurtosis. From these, we can see that columnar joints made in relatively thick lava or magma have more
hexagons and a higher kurtosis, but the columnar joints of thin dikes have a variable number of corners
and a lower kurtosis.

Finally, we tried to make columnar joint made of potato starch by drying the mixture of water and potato
starch in a container. In addition, when drying, a non-uniform cooling condition was reproduced by
applying a temperature gradient using an incandescent lamp. As a result of graphing the data obtained by
dividing the resulting columnar joint by voronoi division, the ratio of the hexagons to the total ratio under
all conditions was the largest. Therefore, focusing on the portion with a large temperature gradient, the
unevenly heated samples has a larger area as it is closer to the heat source, and is not affected by heat
when it is separated to a certain point. Furthermore, when comparing the portions close to the heat
source, the unevenly heated samples showed a larger variation in the number of corners than the
uniformly heated sample. From these, we thought that the uniformity of heating was related to the
distribution of the number of squares.
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From these experiments, we found that the columnar joints had more hexagonal distributions in thicker
rocks, and a greater variation in the number of corners in thinner rocks and dikes. We also found that the
cooling temperature becomes uneven due to the rock and dike, and the area also varies. In addition, the
same could be reproduced with potato starch.

Keywords: columnar joint, high precision 3D model

| T i Ebiphe oy B B AR 2 R Bk B PR 0 77— 2 & e | ‘ I, o R R D 7' — 2 & QR o RO 7' — 2 ¢ [

BELENONEEN ARHE

Burntismnd gyke

m. i

- -
1-1 2-2 -2
Fm icog 3009 3009 B W "L_
A2 o s hi"&" R
o s il
mwmoam | "TIISR I LU e = i )
ue

‘ 0, FEspkiofin 7 — 2 &, felhe ShoMEnodr 2 an, fius

LOWEE LT7 T 7L ‘

il

|
L:‘l]

||’l.ll||;

‘|||.|...|. \|..,‘ A J“l.”l‘h.

.|,._||H

(e

©2020. Japan Geoscience Union. All Right Reserved.

[P

- 004-P49 -



