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Cave survey using LIDAR measurements with the iPhone Pro; an example of
Nanakubo-no-michiana Cave (limestone cave) in the upper reach of Aokura River,
Gunma Prefecture of central Japan
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Abstract: We conducted a Light Detection and Ranging (LiDAR) measurements using iPhone Pro for Nanakubo-
no-michiana Cave (limestone cave) , which contains an almost horizontal passage of approximately 12 m in length.
We used the three-dimensional (3D) scanning application Polycam for LIDAR measurements to obtain 3D data. In
addition, Cave Mapper was added to Blender 3.0.1 as a supplementary add-on tool for cave profile illustration. Cave
maps, including plan views, longitudinal- and transversal cross-sections, were created using Blender. LIDAR
technology on an iPhone is valuable for surveying caves, mainly when the cave features tight and cramped passages.
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Fig. 1. Location and geological setting of the study area with location of Nanakubo-no-michiana Cave. A) Geological outline in the

drainage basin of Aokura River. Simplified from Nakano et al. (1998). B) and C) Maps illustrating the study area with location of Nanakubo-no-michiana
Cave. Based map is a 1/25,000 digital topographic map published by the Geographical Information Authority of Japan.



174 INPTHRER « MRIHT 380 MKMW *

Fig. 2. Field photographs of Nanakubo-no-michiana Cave. A) Photo of cave entrance taken from the forest road. Limestone of approximately 12 m
in thickness is situated on top of basaltic volcaniclastic rocks. White arrows indicate the boundary between limestone and basaltic volcaniclastic rocks. B) Cave
entrance located at the base of a limestone cliff over 10 m high. Basaltic volcaniclastic rocks are distributed on both the vertical surface and above the limestone
cliff.

Fig. 3. Lithofacies of basaltic volcaniclastic rocks, including limestone clasts ranging from several centimeters to several meters
in length. See Fig. 4 for each location.
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Fig. 4. Topographic section from the riverbed thorough the forest road and Nanakubo-no-michiana Cave to the ridge. The entire

section was scanned with an iPhone 13 Pro.
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Fig. 5. Map of Nanakubo-no-michiana Cave. Black lines indicate position of longitudinal and transversal cross-sections. The cave interior was

scanned using an iPhone 13 Pro.
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