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Honeycomb Weathering (Tafoni) of Sandstone and Environmental Factors in
Yonaguni Island, Okinawa Prefecture, Japan

Purpose and Methods

Tafoni is a large size honeycomb structure observed on sandstone surfaces especially in arid
and coastal Many geomor studies revealed that tafoni is formed by
physical disintegration in relation to salt weathering. This poster shows relationships between
tafoni geometry and environmental setting as a case of Yonaguni island, Okinawa, Japan.

Table 1 Study sites.

Line _Direction Distance (m)_Elevation (m) Geology

Uimestone (Quaternary)
NG i i Sandstone (Neogene)
NN 666 01-194
sanninudai [EEERSIENS 955
sz ssE 877

Sandstone (Neogene)
89-40.9 Sandstone and Mudstone (Neogene
127-43.6 Sandstone and Mudstone (Neogene)

Figure 1 Study area (aerial photo by Geospatial  Measuring and sampling were undertaken at Kubura (north facing slope) and
Information Authority of Japan). Yonaguni island is  Sanninudai (south facing slope). Landform cross sections were measured along
located at the westernmost part of the Ryukyu arc  observation lines (Kubura: N1 and N2; Sanninudai: 1 and $2), and geometrical data
where rocky coasts consisting of Neogene Yaeyama  of each tafoni (langth, wise and depth) were also measured aiong all fnes.
sandstone lle both along northem and soulhem  Compressive strangth was estimated by Schmidt hammer tests

facing siopes.

Climatic Er (East Asia

Figure 2 Seasonal changes in wind direction of
Yonaguni island from January to Decomber in 2018
) } » (data from Japan Meteorological Agency). Monsoon
i f- clearly changes in March and in September. Kubura
study site (north facing siope: Lines N1 and N2) is
strongly affected by winter monsoon. Sanninudai
/ g study site (south facing siope: Lines S1 and S2) is

' % t mainly infsenced by summer monsoor

Landforms and Sediments

Line N1 Line N2

Figure 3 Landform cross sections along 4
lines. Figure also shows compressive
strength of suface materials (estimated
from Schmidt hammer test) and distribution
of tafoni. Tafoni is formed on only
sandstone surfaces.

X2 HAHERESE R

Takayuki Ogata (Univ. of the Ryukyus) taka@edu.u-ryukyu.ac.jp

Distribution and Geometry
Lino Nt Line N1 LineS1 Line $2

bl

Figure 4 Number of tafoni along observation fines.
South facing slope (1 and $2)

°

North facing slope (N1 and N2)

Diameter (cm) Depth (cm) Diameter (cm) Depth (cm)

Distance (m) Distance (m)
Figure § Diameter and depth of tafoni along observation lines.

Distance (m) Distance (m)

Figs 4 and 5 show different geometry in the two study sites. Correlations betwoen the diameters and the depths are unclear along all fines.
The diameters and the depths indicate that Kubura study site (N1 and N2) produces larger and deeper holes than Sanninudai study site (S1
and S2). In Kubura study site, tafoni is formed on over 30 m distance from the coastiine because kmestone cliff (N1) and shore platform (N2)
are formed along the coast line (see Figure 3). In Sanninudai study site, tafoni s not distributed on over 40 m distance from the coastiine.

Slope Processes UneN2

Honeycomb WhCkrs .

e
Figuro 6 Weathering and ercsion of sandsion surace. Sope consists
of honeycomb structures and smooth surfaces suggesting different
geomorphic stages. The smooth surfaces lacking tafoni (made of hard
sandstone: ca. 40-50 N/mm? compressive sirength) possidly show a

Discussion and Conclusions

The north facing slope (lines N1 and N2) develops large size tafoni located at relatively long
distance from coastline, whereas the south facing slope (lines S1 and 32) forms only relatively
small size one even though at near tline. The physical prop are similar
in all observation lines. Geometrical data of tafoni suggest wave- splash effects controlled
mainly by winter strong monsoon.

HE 2019 FREDORA L —. FEEE v a3 "Geomorphology" THE I 7.

URL: https://confit.atlas.jp/guide/event/jpgu2019/subject/HGMO03-P01/detail
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