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History of Geological Maps in Japan

1. Introduction

When a nation intends to modernize itself, investigation and understanding of its geology, i.e. compilation of its national geological resource inventory, is
one of essential undertakings of the government. Japan is no exception either. Geological Survey of Japan (GSJ) has conducted nationwide geologic survey
works since its establishment in 1882, publishing the outcomes as various kinds of geological sheet maps. This book intends to summarize the history and

development of geological maps in Japan, focusing on those of small-scale ones issued by mainly GSJ.

2. Early Geological Maps in Japan

In the dawn of Japanese geology, so-called “Oyatoi gaikokujin,” foreign experts hired by Japanese government in Meiji Era (1868-1912) played a big role.
One of the most famous such foreigners was Benjamin Smith Lyman (1835-1920), an American geologist who was hired by Meiji government. He led various
geological surveys over Hokkaido and educated many Japanese students as geologists. His “Geological Sketch Map of the Island of Yesso (or Ezo is an old
name of Hokkaido), 1:2,000,000, (1876) ” which clarified the major geological features of Hokkaido, the northern main island is the first regional geological
map issued in Japan. Among many of his contributions, the surveys of coal fields served as guidelines for the development of coal fields and the fossils he
collected opened the door to full paleontological study in Japan.

J. G. H. Godfrey was an English mining engineer invited by Ministry of Public Works in 1871. He visited mines across the nation and gave precious advice
for the development. His “Geological Sketch Map of Japan” (1878), which was appended to his paper on the geology of Japan, is the first comprehensive
geological map of Japan. It provided an outline of general features about the country’s geology.

“Geological Map of Yamaguchi Prefecture” with its explanatory text by Tokuzo Takashima is the first regional geological map originally created by
Japanese. Yamaguchi Prefecture is a westernmost area of Honshu (Main Island of Japan). Takashima, beginning to work for the Forestry Section, Department
of Geography, Ministry of Civil Service in 1878, studied geology under the guidance of Francisque Coignet, a French mining engineer who had been invited
by Satsuma Domain, Kyushu Island (southern main island) at the end of Edo Period and hired by Meiji Government later.

In the meantime, in 1877, the recommendation that the government should immediately establish a national geological survey as one of key industrial
infrastructures to grasp the country’s geology was made by German Ggeologist, Edmund Naumann (1854-1927), who was teaching geology and mineralogy at
Tokyo Imperial University, and Tsunashiro Wada, who was a research associate and later became the first director general of Geological Survey of Japan. The
following year, with the approval of the government, the Geology Section was created within the Department. In 1879, several geological maps such as
“Government geological report of Yamanashi Prefecture (central Japan) with the first geological map issued by the Geology Section) and “Government
geological report of 1zu Provence , Shizuoka Prefecture (central Japan) with 1:180,000 Geological Sketch Map of Izu Province)were compiled by Wada.

However, the systematic nationwide geological mapping had not progressed so much yet that Naumann sent a recommendation to Hirobumi Ito, Home
Minister at the time, once again. This recommendation, was translated into Japanese and summarized and sent to Sanetomi Sanjo, the Chancellor of the Realm
in May 1879. With the approval of the recommendation, the policy to conduct geological survey for nationwide geological map sheets at a scale of 1:200,000
was set as the basic mission of the organization.

Finally in 1882, Geological Survey of Japan was established under the direct control of Ministry of Agriculture and Commerce. Though it underwent various
organizational transitions, the task proceeded so smoothly that the outcomes were summarized in 1877 and the achievements such as “Geological Sketch Map

of Japan” by GSJ and others were presented at the 3rd International Geological Congress (IGC) in Berlin, Germany.

3. 1:400,000 Preliminary Geological Maps

The survey for preliminary geological maps at a scale of 1:400,000 was commenced in 1881 in order to give more priority to grasping general geological
features than improving accuracy. Naumann intended to systematically depict the geology of Japanese Archipelago in the preliminary geological maps,
foreseeing the benefits of applying a coherent common system to the future geological map sheets at a scale of 1:200,000. “Northeastern region” was
completed in 1886, and all the other areas except Hokkaido, i.e. eastern, central, western, southwestern regions, had been published by 1894. The publication
made great contributions to the development of modern geology in Japan.

Major geological features of Japan gradually became well-known, as studies based on these findings such as “Uber den Bau und die Entstehung der
japanischen Inseln” by Naumann (1885) as well as “Die japanischen Inseln---(in German, the first compilation of geology of Japanese Islands)” and

1:3,000,000 Geological Map of Japan (1890) by Japanese geologist, Toyokichi Harada (1860-1894) were accomplished.

4. 1:200,000 Geological Map Sheet

In 1905, GSJ belonged to the Bureau of Mines and shifted its focus from agriculture to mining and manufacturing. The survey for geological map sheets at a
scale of 1:200,000 remarkably proceeded. Started with “Izu” sheet created by Shogo Nishiyama, who studied under Lyman, in 1885, the project completed
with the publication of “Tsuruga” sheet in 1919. The present compilation of 1:200,000 geological maps is the secondary project started in 1954 and completed
in 2010.

It often occurs that there are discontinuities in geological expressions, geological borderlines, legends, colors, and so on even between two adjacent maps.
This is because each geological map is created based on the geological knowledge and information of the time, so maps of different age, even where they
border each other, are depicted in different way and are discontinuous though no geological fault or unconformity actually exists there. The need for seamless

(continuous) geological maps with unified legends has long been discussed.



Seamless geological map: In preparing the basic version of the seamless geological map, universal national legends had been created first referring to
1:1,000,000 Geological Map of Japan (3rd ed.) to apply them to the 1:200,000 geological maps. Then geological divisions, boundaries, and structures such as
faults and folds were harmonized among maps, which were then combined together. Geolocation features given by a geographical information system were
added to complete the map. The number of legends in the detailed version increased to 387, up from 195 in the basic version, enabling us to provide more

detailed geological information.

5.1:1,000,000 and 1:2,000,000 Geological Map of Japan

After the completion of the “1:400,000 Preliminary Geological Maps” consisting of five pieces of map, “1:1,000,000 Geological Map of the Japanese
Empire” was created on the “1:1,000,000 Topographic Map of Whole Japan” (published in 1896). It was presented at the 7th IGC meeting in Russia in 1897.
The Japanese version was issued for the public in 1899, followed by the publication of the explanatory text in 1900, while the English version was released in
1902. Those geological maps were presented at the 8th IGC meeting and the International Exposition in Paris, where the high printing technology was highly
evaluated as well as its content.

The successive publication of “1:2,000,000 Geological Sketch Map of Japan” issued in 1903 and revised in 1910, and “1:2,000,000 Mineral Map of
Japanese Empire” (Denzo Sato et al.,1911) made the details of the country’s geology known to the world.

These geological maps have been revised by GSJ as needed; “Geological Map of the Japanese Empire, 1:2,000,000 (2nd ed.)” (1926), “Geological map of
Japan, 1:2,000,000 (4th ed.)” (1971), and 1:1,000,000 (3rd ed.) (1992) are some of the examples.

GSJ have inherited these knowledge and skills for over a century, providing the latest comprehensive geological information to the public as appropriate.

History of GSJ Geological Maps
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History of GSJ (Geological Survey of Japan) Geological Maps

Field survey and original research to create GSJ Geological maps in Japan started at 1880. The 1:400,000 geological maps have been completed at 1901, and
1:200,000 geological maps have been completed at 1919. 1:75,000 geological map project started at 1917, but terminated at 1958. GSJ geological map project
now focuses on create 1:50,000 geological maps. Through the history of GS]J geological maps, scale of geological map becomes larger as social requirements for
geological maps become more multifaceted. The GSJ published compiled geological maps from 1:200,000 to 5,000,000 scales. Recently, The GSJ has completed
1:200,000 geological maps of Japan at the end of 2010 fisical year. Now the GS] tries to create advanced geological database due to development of 1:200.000

seamless geological map of Japan.
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T AV OB FFH T A~ (1835-1920) BERK L7-ALHEE DO HE K, T4~ 3B ARANOBTEEKL, REBAFEOTD The map, drawn by American geologist Benjamin Smith Lyman (1835-1920), is the first regional geological map in Japan.

LME S MO EREEZIT 72, A AROHEOMINIILHEEN IR ED, ZOHE KA H AR TRAYIO LR HEX E/eo7, He trained Japanese assistants as a geologist and conducted geological surveys for coal field development in various parts of
FEOFAET B ERR ] S TR 10 FICTfTan, Hokkaido, where geology in Japan was originated in Meiji Era. Explanatory text “A General Report of the Geology of Yesso” was

published in English in 1877.
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Geological Map of Yamaguchi Prefecture, 1:200,000 (1878)
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Tokuzo Takashima, who is also well known as a painter Hokkai Takashima, learned geology from Jean Francisque Coignet, a
French mining engineer and created this map on a scale of 1:200,000 at the request of Yamaguchi Prefecture. The geology is
classified into nine categories with captions both in Japanese and French. Despite the complex geology of the area, the map is
quite comparable to modern ones. Explanatory text was published in the same year.( from “Geological Atlas of Japan”, Geological
Survey of Japan, 1982)
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Geological Sketch Map of Japan (1878)
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J.G.H. Godfrey (1878) Notes on the
Geology of Japan. Quarterly Journal
of the Geological Society, no.135,
p.543 ThD,

Applying Lyman’ s classification in
the geological map of Hokkaido to
the other regions of Japan, British
geologist J. G. Godfrey created
this map, which became the first
Geological Map of Japan. The
geology is greatly generalized due to
very little geological knowledge at
that time. The map is cited from J.
G. H. Godfrey (1878), Notes on the
Geology of Japan. Quarterly Journal
of the Geological Society, no.135,
p.543.

o R B (WG 12 4F)
Geological Sketch Map of Izu Province,1:108,000 (1879)
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This 1:108,000 scale map, not
so much a geological map than
a topographic map, was created
by Tsunashiro Wada, the first
Director General of Geological
Survey of Japan, as an appendix to
the government report by Gentaro
Hashizume and T. Wada, published
by the Geographical Bureau of the
Home Ministry. It is a preliminary
survey map created for a future
project on nationwide geological
maps on a scale of 1:200,000.
Geological section is shown at the

bottom of the map.



5. 20 hro 1 WERIE (5] (WG 17 45) Geological Map of Japan, 1:200,000, IZU (1884)

ARNE, HRKERAIOME TR0, %ISR 15 EOMERE TR SLICERLZRAY OB 2 E T~ 18- This map compiled by Shogo Nishiyama is the first published one of old series “1:200,000 Geological Map” proposed by a

THEEINEIH 20 T O 1HERINES ) — X TRAINCHITENIZH O TH D, FILEEICL s TRES Iz, LR German geologist Dr. Edmund Naumann, who was a first professor of University of Tokyo in geology and contributed to the

TR HITEShThoTlz, establishment of the Geological Survey of Japan in 1882. Since then geological maps (1:200,000) were successively published
from Kanto District, central area of Japan.




6. 300 hro 1 HAREWER (Wik 23 4F) Geological Map of the Japanese Islands, 1:3,000,000 (1890)
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HVE R FTAINL % 8 4R BT, 130K HHH B (186071894) 23MERKL7- H AME X Th D, HE AT LB Geological Map of Japan drawn by Toyokichi Harada (1860~1894) who was a Japanese geologist and generalized the geology of

BIZHBRLIZRAY O7 2 2B D REE LT TR AR EREEEX ) (R B RREIT = DROME AR I Japan for the first time as early as 1890, eight years after the establishment of Geological Survey of Japan. The map is a part of
AENT-T, FEEROZ LD YEEEL UTERE A O RBNIIEEIN WD, ZIVIRKEZEGS LSS LD “Atlas: Agricultural Production of the Japanese Empire” (Imperial Geological Office i.e. the Geological Survey of Japan in those
DTHD, days) edited by a German Pedologist, Dr. Max Fesca who contributed to the soil survey in the Geological Survey of Japan and

depicts the major characteristics of the country’s geology (rock distribution) quite well, given that only few data were available for
that time. This picture is copied and newly colored.



7. BIHGE oMiRER (Wi 23 45)
Geotectonic division of Japan by Toyokitsi Harada (1890)
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Japanese Geologist, Harada’s idea that the Japanese archipelago
consists of two arcs, southern and northern, between which Fuji
(volcanic) Belt lies is represented in this map. He advocated
“connected—arcs theory” against Nauman’s mono arc theory,
whereas he agreed with Nauman in that Japan is divided into
the inner and outer zones. The map is taken from Harada's
“Die japanischen Inseln, eine Topographische—Geologische
Uebersicht” Verlag von Paul Parey, 1890.

8. FV=voliklER (Wik 26 4F)

Geotectonic division of Japan by Edmund Naumann (1893)
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Thb,

The map shows Naumann’s basic idea for the geological tectonics
of the Japanese Islands. He considered the archipelago a single
arc consisting of the inner and outer zones bordered by the
Median Line and that the rise of the Shichito mountains caused
the opening of central Japan, resulting in the formation of Fossa
Magna (great fracture). The map is taken from E. Nauman
(1893) Neue Beitrage zur Geologie und Geographie Japans.
Erganzungsheft, Nr. 108, Petermanns Mitteilungen, p.28.




9. 40 K01 PEEEIBER (Wi 28 4F)
A Preliminary Geological Map “Southwest District”, 1;400,000 (1895)
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10. 100 2o 1 KHAGENER (HAGERD) (Wi 32 4E)
Geological Map of the Japanese Empire, 1:1,000,000 (1899)
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This detailed geological map of Japanese Empire with the Kurils, the Nansei Islands and Taiwan separately shown at the right bottom on a scale of 1:2,000,000 was created by Kochibe
Tadatsune and nine others upon the completion of “Preliminary Geological Maps (consisting of five pieces of map)” at a scale of 1:400,000, when the survey for another ones at a
scale of 1:200,000 was about half way done. The 1:5,000,000 map inserted at the upper left shows the distribution of volcanoes and submarine topography. The explanatory text was

published next year.



100 540 1 KHASFERUER (G5 (WG 32 4F)
Geological Map of the Japanese Empire, 1:1,000,000 (1902)
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The English version with almost the same contents as the Japanese version was published in 1900 and 1902. It was sent tan exhibit to the International Exposition and the 8th

International Geological Congress in Paris. The publication and its high printing technology drew the attention of global geologists.




12. 200 5@ 1 KHAHERERE (Wi 36 4)
Geological Sketch Map of Japan, 1:2,000,000 (1903)

HEFRAFTICEVER SN 0, BIEERLTRANEPEENTOD, TRECE « KIS « Kb - A8 - AR - 56 A8 - B0 E - S IUACHTE - MR X S Tnsd,

The map was created by Geological Survey of Japan. The geology of Taiwan and the Kurile Islands are also represented. It is classified into Plutonic rock, Volcanic rock, Archaean,

Paleozoic, Mesozoic, Tertiary, Old Quaternary, Young Quaternary and Coral Reef.



13. 200 iAo 1 KHAGFEMER GF 2 ) (OKIE 15 4F)
Geological Map of Japanese Empire(2nd ed.), 1:2,000,000 (1926)
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FIESE T LR S TRIBEENIZH DT, FIRICEERDLIT5 MR FIT > TS, BIEN B E AT BOHIE A — L CRENTWAENEE THS,

Originally printed in 1903, the second edition covers all areas of the Empire of Japan including the Kurils, southern Sakhalin, Korean Peninsula and Taiwan with 25 rock types from

Pre—Cambrian to Recent shown in different colors. It was compiled when the survey for 1:200,000 maps had been almost completed. The map contains far more detail information than

the original and is academically valuable for the unified legends applied to both Korean Peninsula and Japanese Islands.



14. 300 55> ® 1 HAHVE X (WEF1 28 4F)

Geological Map of Japan, 1:3,000,000 (1953)
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The map, appended to “Geology and Mineral Resources of Japan” (Geological Survey of Japan, in English, 1956), was created by Masatsugu Saito who was the ninth Director General
of Geological Survey of Japan later, based on geological knowledge of pre— and during the World War 1I . It is the first comprehensive summary of the geology of Japan after the World

War II. The base map is normal polyconic projection, which is also used in the subsequent geological maps at scales of 1:2,000,000 and 1:1,000,000, instead of Bonne projection used

for earlier ones.



15. 200 o 1 HAHERESER (43 4E)
Tectonic Map of Japan, 1:2,000,000 (1968)
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The Japanese archipelago is divided into four tectonic units, each of which corresponds to each orogeny. The tectonic unit is further color-coded according to the structural stages
of the corresponding orogeny. The map, which was very epoch making at that time, was compiled by Hiroshi Isomi who was the 13th Director General of Geological Survey of Japan
later, in 1964 at the request of Commission for the Geological Map of the World (CGMW) and published with some appended data in 1968 by Geological Survey of Japan.




16. 200 o 1 HAHER (5548 (K46 4E)
Geological Map of Japan (4th ed.), 1:2,000,000 (1971)
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Originally published in 1956, Geological Map of Japan (1:2,000,000) had been revised several times. There is some improvement in the contents between the first and second editions,

while only minor changes from the second to the fourth edition, which consists of three maps, I (Hokkaido, Honshu, Shikoku and Kyushu, shown above), II (the Nansei Islands), and III (the
Ogasawara Islands).



17. 100 5o 1 HAMWER (G 2 ) (EA153 4E) Geological Map of Japan (2nd ed.), 1:1,000,000 (1978).
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GEOLOGICAL SURVEY OF JAPAN
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The second edition, consisting of four maps, was published for the first time in eighty years since the first printing in 1899, as the rapid postwar development of geology and the
explosion of geological information required the significant revision based on the latest knowledge. The mainland Japan is shown at a scale of 1,000,000, while Chishima (Kuril) Islands
(Kunashiri, Etorofu, Shikotan and the Habomai Islands), the Izu and Ogasawara Islands, and the Nansei Islands at 1:2,000,000. Figures inserted at the left top are “Quaternary
Volcanoes and Neogene Volcanic Field in and around Japan” and “Geotectonic Division of Japan(Pre-Neogene)” Compiled by Osamu Hirokawa et al.
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Geological Map of Japan (4th ed.), 1:5,000,000 (1982)
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The original map, published in 1960 and partially corrected in the second and third edition, was totally revised in the forth edition, simplified in accordance with the second edition
of the Geological Map of Japan, 1:1,000,000 (1978) and using normal polyconic projection instead of Lambert conformal conic projection. Though originally appended to “An Outline

of the Geology of Japan,” which was published to introduce the geology of Japan to foreign countries, the map was separately printed in the fourth edition. Compiled by Isao Imai and
Naoki Isshiki who were geologists in Geological Survey of Japan.
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The Legend was revised drastically based on the Plate Tectonics concept. For example, accretionary complexes were classified. The third edition, also consisting of four maps as well

as the second version, was published The mainland Japan is shown at a scale of 1,000,000, while Chishima (Kuril) Islands (Kunashiri, Etorofu, Shikotan and the Habomai Islands)), the

Izu and Ogasawara Islands, and the Nansei Islands at 1:2,000,000. Figures inserted at the left top are “Index Map” and “Distribution of Accretionary Complexes” .
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It is important for actual use of geological maps to harmonize the adjacent geological maps drawn by different data and ideas. The Seamless Geological Map of Japan is web accessible

digital geological map of Japan. Users can access it though the following web site. You can use it everywhere in the world and zoom it in and out easily on the web site.
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Kato, H., Wakita, K., Sugawara, Y., Miyano, S., and Miyazaki, K. (201 1)
“History of Geological Maps in Japan™ ,
Open-File Report of Geological Survey of Japan, No. 535
Geological Survey of Japan (GSJ),

National Institute of Advanced Industrial Science and Technology (AIST)
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