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Bring the World's Greatest
Geological Maps Closer to the People
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Making the world’s best and most detailed

geological maps

The creation of geological maps is one of the most important
projects in our Intellectual Infrastructure Development Plan. This
project aims to identify the geology of our country; put in place the
basic geological infrastructure needed to construct a secure and safe
society; and achieve sustainable development. To achieve these aims,
since 1882 GSJ has published many quadrangle geological maps at
various scales, including 1:50,000 and 1:200,000.

Japan is located in a plate subduction zone and has many active
faults and volcanoes. Its geology is far more diverse and complex than
that of many other countries, ranging from plutonic, metamorphic,
and sedimentary rocks of the early Paleozoic to Holocene sediments.
The maps of the 1:50,000 Quadrangle Series depict this complex
geology in fine detail, making them among the most detailed
geological maps in the world.

During the creation of a geological map, the geological history
of the area under investigation is gradually revealed. For example,
when we made the geological map of the Imajo and Takenami district
we were able to reconstruct the stratigraphy of the oceanic plate. We
also elucidated the complex history of the accretionary complex,
which is characterized by piling-up of the stratigraphy through the
development of many thrust faults.
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1:50,000 Geological Map of Imajo and Takenami. Dashed lines A-E show
the routes of the geological field surveys used to make the map.
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Examination of the geological cross-sections of the alluvial
plains depicted on a quadrangle geological map may reveal that the
thickness of the alluvium varies with the location. Areas where the
alluvium is thick are ancient valleys buried completely by alluvium.
The alluvium is composed of soft sediments and tends to shake
harder during an earthquake. Therefore, these thicker areas can
suffer increased damage in an earthquake, even if the area has no
topographic features that distinguish it from other areas. Such
underground information can help in deciding where to locate
various buildings.

Detailed geological maps therefore provide very helpful
information on a number of things.

Understanding the marine geology around Japan

Japan is surrounded by oceans. In recent years, to tackle issues
such as the occurrence of earthquakes and tsunamis caused by
offshore faults; the exploration of seabed resources; and the long-
term dispersion and accumulation of pollutants, there has been
increasing emphasis on the need to understand the geology and
geological phenomena in these surrounding marine areas. Maps
in the Marine Geology Map series are compiled after long and
exhaustive work: we collect samples and data on board a survey
ship for weeks and then analyze them in the laboratory. The Marine
Geology Map series at the scale of 1:200,000 includes two types of
map for each area, namely a geological map and a sedimentological
map. The former depicts the stratigraphy and geological structure,
as analyzed with the help of information on the distribution of
gravity and geomagnetic anomalies, which is also included in the
map. The latter shows the distribution of sediments on the sea floor,
the thickness and sedimentation rate of the sedimentary layer, the
sedimentation process, and the direction of sediment transportation.

We have completed a survey of all areas surrounding the four
major Japanese islands, from Hokkaido to Kyushu, and maps are
being published for these areas. Surveys of the area surrounding
Okinawa began in 2008. Ten areal maps will be published at the scale
of 1:200,000 for this region.
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Left: Marine sediment sampling by using a gravity corer. Various kinds of samplers such as grab samplers and dredges are used for marine
sediment and rock sampling, depending on the objects.

Right: Example of a marine geological map (Offshore of Cape Erimo), which is mainly based on seismic reflection profiles. It shows the distributions
of submarine strata and geological structure such as faults and folds.

8 4 GS) —Geological Survey of Japan—



The next generation of geological maps

A geological map is a visual expression of what the land has gone
through. Data are reconstructed and interpreted by assembling a
wide range of geological information based on the latest research
results. Therefore, it sometimes happens that the lines and colors of
adjacent maps do not match well and are discontinuous if they are
created by different geologists or at different times.

GSJ promotes the harmonization of traditional geological maps.
The Seamless Digital Geological Map of Japan (1:200,000) was
published after the unification of legends and reinterpretation of the
geology by using the latest knowledge; all of the nation’s geological
maps were integrated into one seamless geological map.

The map has been released on the Web and has won public attention
because it is very easy to access the information. Just click on the
geological map and a brief explanation of the local geology will be
displayed. Other geological databases, such as those on active faults
and volcanoes, can be overlaid on the map. The map is smartphone
compatible and can display current location information, too.

A major revision of the Seamless Digital Geological Map of Japan,
with six times the current number of legends, is currently under way.
All of these legends are being systematically revised on the basis of
the latest knowledge to make the map even easier to understand.

GeomapNavi, another online geological data service, is a
geological map display system that can overlay various earth science
maps, including the Seamless Digital Geological Map of Japan,
the Quadrangle Series, the Marine Geology Map, the Gravity Map
Series, the Geochemical Map, and many others. We aim to make
geological maps more user-friendly and as useful as weather maps
in everyday life.

Left: Making a Seamless Digital Geological Map
from 1:200,000 Geological Sheet Maps.
Geologic understanding of the whole area
of Japan is required.

Low: Seamless Digital Geological Map of Japan
(1:200,000). Fast display and easy handling
have been realized.
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