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Paleontological Study of Edmund Naumann (1854-1927)
YAJIMA, Michiko *

Tokyo Medical and Dental University

Edmund Naumann came to Japan from Germany in 1875 to teach geology in the mining school. He taught geology at th
University of Tokyo, founded the Geological Survey, and made geological researches till 1885. His doctoral thesis of Die Faun:
der Pfahlbauten im Starnberger See in 1875 was paleontological work, but he wrote only 6 paleontological papers. The secor
paper of Ueber des Vorkommen der Kreideformation auf der Insel Yeso (Hokkaido) in 1880 and the third paper of Ueber das
Vorkommen von Triasbildungen im nordlich Japans were stratigraphical works. The fourth paper of Uber japanische Elephantel
der Vorzeit in 1882 was the original paper on Naumann elephant. The fifth paper of Fossile Elephantenreste von Mindanac
Sumatra und Malakka in 1887 and the sixthe paper on Stegodon mindanensis, eine neue Art von Uebergangs-mastodnten in 18
were written in Germany based on the specimens of the German and Bergian Museums.

Naumann also made the archaeological study on Omori shell mound and registered the samples into the Folk Museum in Wiel
Naumann, E. 1875. Die Fauna der Pfahlbauten im Starnberger See.Handlungen der Anthropologie. 7(1), 1-51. Braunschwei
——. 1880. Ueber des Vorkommen der Kreideformation auf der Insel Yeso (Hokkaido). Mitteilungen der OAG, lll, 21, 28-33.
——. 1881. Ueber das Vorkommen von Triasbildungen im nordlich Japans. Jahrbuch der

kaiserlich konig Geologischen Reichesanstalt Wien, 31, 4, 519-528.

——. 1882. Uber japanische Elephanten der Vorzeit. Palaeontographica 28: 1-39

——. 1887. Fossile Elephantenreste von Mindanao, Sumatra und Malakka.

Abh.Berichte des K. Zool. Anthropol. - Ethnograph. Mus. . Dresden, R. Friedlander & Sohn in Berlin, 11p., 1pl.

——. 1890. Stegodon mindanensis, eine neue Art von Uebergangs-mastodnten.

Zeit.Deut. Geol. Gesel., 42, 166-169.
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The history of the Japanese earthquake prediction study is a series of repetition
TOMARI, Jiro!*
none

In the history of conventional Japanese seismology, it has been told that the history of the Japanese earthquake prediction stu
began with "Blue Print” (Prediction of Earthquakes: Progress to Date and Plans for Furthere Development) made in 1962.

But the time of the Seismological Society of Japan made with foreigner teachers in 1880, something which should be called a
earthquake prediction study already existed. They're John Milne and Seikei Sekiya that it was its center. After Nobi earthquake
of 1891, Earthquake Investigation Committee established to set up earthquake disaster reduction plans. In its committee, a stu
of earthquakes prediction was raised in one of the two pillars along with a study about the earthquake-resistant improvement ¢
the structure. The history of the Japanese earthquake prediction study extends more than 130 years.

When | look at the history of the earthquake prediction study in temporal axes more than 130 years, an invisible thing is seel
until now. It is that the similar history has been repeated.

Whenever a big earthquake occurs, earthquake interest in prediction of earthquakes becomes lively, and the new institution
frame about earthquake studies is made. New researchers enter the earthquake prediction study with this, and the study prese
an active state. However, realization of the prediction of earthquakes is not an easy thing. Many researchers and the soci
interest cool down before long. Then a major earthquake hits again, and the history that the heat of the earthquake predictic
study revived seemed to be repeated.

About the method of the earthquake prediction study, repetition is seen.

As for what kind of research subject becomes popular, repetition is also seen.

Keywords: the history of the Japanese earthquake prediction study, Blue Print, the Seismological Society of Japan, Imperic
Earthquake Investigation Comittee, repetition
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Seitaro Tsuboi and the National Museum of Nature and Science
TOCHINAI, Fumihiko'*

IKanazawa Institute of Technology

The author has conducted a research on historical materials about Seitaro Tsuboi (1893 - 1986), one of leading geologists
his days. The materials have been collected by Multi-media and Socio-information Studies Archive (MSSA), where some of the
materials have been stored in MSSA Library and others in another building. Due to some reasons, the latter were transferred

the National Museum of Nature and Science in December, 2014.
Tsuboi was the director of the Museum between 1939 and 1945, who made his effort to preserve the Museum’s materials an
specimens during World War 1l. After his retirement, he had had sympathy towards the Museum, which would be discussed ir

the presentation.

Keywords: History of Science, History of Geology in Japan, Seitaro Tsuboi, National Museum of Nature and Science, Archive
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The origin of "Fujiwhara effect” which describes interaction between two close tropical
cyclones

YAMAMOTO, Akira '*
1 Japan Meteorological Agency

"Fujiwhara effect” which describes interaction between two close tropical cyclones including typhoons, is one of the few
eponyms in meteorology with Japanese name. It is known that this is named for Japanese meteorologist Sakuhei Fujiwha
(1884-1950) who served as Director of Central Meteorological Observatory of Japan from 1941 to 1947. The origin of this word
was investigated by bibliographic survey.

The interaction between two typhoons was first studied theoretically by Diro Kitao (Kitao, 1889). Fujiwhara published nu-
merous papers, including Fujiwhara (1923), about interaction between two vortexes in 1920’s and 1930’s with the knowledge o
Kitao’s studies in style of his own.

During World War 11, U.S. forces were damaged by typhoons several times including twice devastation of Third Fleet. This
was a motive that they established a center for typhoon tracking in Guam in June 1945 that performed aircraft reconnaissanc
and warning operation in North West Pacific.

Two typhoons (Susan and Ruth in U.S. name) that progressed slowly in the western Pacific between Okinawa and Japan, i
teracting each other, in late August 1945 postponed McArthur’s occupation plan of Japan for 48 hours. They could observe an
analyze the detailed motion of two typhoons by aircraft reconnaissance.

It is inferred that therefore some experts in meteorological services in U. S. gave this process the name of a chief of meteorc
logical service of the enemy and also a meteorologist who had studied interaction between vortexes.

References

S. Fujiwhara, "On the growth and decay of vortical systems,” Q. J. R. Meteorol. Soc., vol. 49, pp. 75-104, 1923.

D. Kitao, "Beitraege zur Theorie der Bewegung der Erdatmosphare und der Wirbelsturme (Zweite Abhandlung),” J. Coll. Sci.
Imp. Univ. Japan, vol. 2, no. 14, pp. 329-403, 1889.
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The Beginnings of the Numerical Prediction of Typhoons in Japan
ARIGA, Nobumichi*
IDept. of Science and Engineering, National Museum of Nature and Science

In 1959, the Japan Meteorological Agency (JMA) began its routine operation of weather forecasting with an electronic com-
puter. It was based on previous work carried out by researchers who had formed a study group called the "Tokyo NP group.” Th
present lecture attempts to describe the early developments of numerical prediction by those meteorologists in the 1950s. Part
ular attention will be paid to the prediction of the movement of a typhoon, the method for which was developed independently in
Japan.

Numerical weather prediction with an electronic computer was first conducted in 1950 in the United States. It was done by
a research group led by J. Charney at the Institute for Advanced Study in Princeton. The results of Charney and others great
impressed S. Syono, then professor at Tokyo University and an expert in dynamical meteorology. One of Syono’s students
K. Gambo, made contact with Charney and studied at Princeton from 1952 to 1954. The American success pushed Japane
meteorologists to investigate numerical prediction, and Syono organized the "NP group” at the end of 1953. Gambo became
de facto leader after his return to Japan.

One of the characteristics of the "NP group” was that the members came from both academic and practical institutions: Tokyc
University, the Central Meteorological Observatory (CMO, reorganized into JMA in 1956), and the Meteorological Research
Institute (MR, associated with CMO/JMA). As far as the prediction of typhoons was concerned, the main contributions in the
1950s were made by Y. Sasaki and K. Miyakoda from Tokyo University; E. Terauchi, Y. Nabeshima, and others from CMO/IMA;
and Y. Masuda from MRI. When the computer-aided forecasting at JIMA was begun in 1959, works for typhoon prediction were
prepared by Terauchi, Masuda, and others.

Before the advent of electronic computers, the forecasting of a typhoon was performed in empirical ways. Weather forecastel
had obtained some practical rules for the movement of typhoons, of which the primary one was that a typhoon is carried by :
general flow, i.e., the flow of atmosphere surrounding the vortex of a typhoon. Sasaki and Miyakoda incorporated this empirica
idea into the method of numerical predictions. By separating the vorticity field into that of the typhoon itself and the residue, they
succeeded in reproducing the course of some typhoons. Because of the lack of computational machines, they performed the
calculations by hand. Their result, published in 1954, was immediately deemed to be an important contribution made in Japan.

The Sasaki-Miyakoda method was soon adopted and extended by other meteorologists. At JMA, the method was tested f
several typhoons in 1955 and compared with other methods. In the next year, researchers at JMA could use the ETL Mark II,
relay computer constructed at the Electrotechnical Laboratory. Using this opportunity, Terauchi and his collaborators modifiec
their model to incorporate the effect of baroclinicity. On the other hand, the necessity of improving a barotropic model was
insisted upon by Masuda, who proposed in 1957 an alternative method whereby the stream function is employed. In performin
his computations, Masuda used another relay computer, the FACOM 128 of Fujitsu, as well as the FUJIC, a small electroni
computer developed at Fuji Photo Film. It was through these earlier efforts that IMA could launch the operational forecasting of
typhoons as soon as the IBM 704 was installed in 1959.

While the calculating tools changed from human hands to relay and electronic computers, the Sasaki-Miyakoda method, whic
was based on earlier empirical knowledge, provided a basic idea for modeling work through the 1950s. The early development c
the numerical prediction of typhoons shows a continuity, rather than discontinuity, before and after the emergence of electroni
computers.

Keywords: history of meteorology, numerical prediction, typhoon
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Living with Non-Spherical Earths: Co-Construction of Geodesists and the Concept of the
Shape and the Size of the Earth

MORISHITA, Shd*
LGraduate School of Human and Environmental Studies, Kyoto University

This paper will argue how the practice of geodesy make the concept of the shape and size of the earth and the sociality ¢
geodesists transformed, describing the genealogy of the practice and the contemporary situation of geodesy.

In science studies, scholars have presupposed that scientists are the group which share some attribution. For example, "t
people who exercise their reason and explore the truth of the world”, "the group who share the particular paradigm” and "the
social group who share some interests.” These presuppositions are introduced in order to explain how scientific knowledge |
constructed and how they become taken for granted.

However, these presupposition interfere of the understanding how people transform the attribution of the objects for explo.
ration and how people transform themselves by their exploration. Based on Actor-Network Theory, the anthropological theory
which is proposed by Michelle Callon, Bruno Latour and John Law, | will propose how people change ontological status of
objects and themselves, analyzing the case of geodesy.

The concept of shape and size of the earth is drastically transformed as time passes. In ancient Greek, people cannot perce
the whole entity of the earth and some philosophers made sophisticated reasoning and calculation system of the size of the ear
In contemporary period, artificial satellites perceive the entire figure of the earth. Some instruments even perceive the dynamic
which human body cannot perceive. In the process, the sociality of scientists are also transformed; from librarian to data analys
of artificial satellites. This paper will describe a part of the history and will analyze the sociality of geodesists in contemporary
Japan.

Keywords: Anthropology of Science, Geodesy, Co-Construction, Actor-Network Theory, the Size and Shape of the Earth, His-
torical Ontology
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tScie?hce of Science Communication: Technical Method and Mind Climate to be linked
ogether

UENO, Fuki* ; KUMAZAWA, Mineo? ; KUKITA, Minao? ; OTANI, Takahirc
LChukyo University?Tokyo Institute of Technology Nagoya University

Recent decades have transformed our societies into information societies, while increasing their democratization. The citizer
are now capable of gathering large amounts of information by themselves and attempt to make informed decisions on a variet
of social issues. Society-wide decision-making requires building a consensus among large number of individuals which, givel
the abundance of often contradictory or misleading information, is far from easy to achieve.

We consider the consensus-building process as requiring involved parties to achieve a level of understanding not only on logic:
grounds but also emotional ones. We believe the role of the latter is largely underappreciated in group consensus-building ar
emotions such as fear or distrust often play a much bigger role than the actual understanding on logical grounds. We call thes
emotional factors that influence society-wide behavior and thinking a current "mind climate”.

We believe that understanding how "mind climate” emerges in modern societies is essential to understanding how we builc
group-consensus. And although the term may seem intuitive, what exactly should be considered a part of "mind climate” need
to be defined first. We will report the results of our discussions aiming to clarify the concept of "mind climate” and introduce an
experiment we conceived to identify factors that are necessary for making consensus-building more efficient.

This work is supported by the Collaboration Research Program of IDEAS, Chubu University: IDEAS201404

Keywords: Science Communication
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Interdisciplinary research initiative in earth science during 1960’s and 70’s based on ora
history
HAYASHI, Yoshinari'* ; YAMADA, Toshihiro? ; KURITA, Kei® ; NOUCHI, Reft
IKansai Univ.2Chiba Prefectural Funabashi High Scha®@Ril, the Univ. of Tokyo;*!Nagoya Univ.
In order to advance scientific research requires researchers to challenge interdisciplinary research. In solid Earth scienc

from the 1960s to 70s, some such researchers had active experimental work. In this study, we collected oral histories of th
two outstanding researchers. We considered the dissimilarity and similarity of thought and actions that need to develop a ne

scientific research field.

Keywords: oral history, earth science, interdisciplinary research, Nagoya Univ.

1/1



Japan Geoscience Union Meeting 2015 0 ® "

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]ggg‘sgime

Union

MZZ45-09 Room:203 Time:May 24 14:30-14:45
From An Enlarged Conception of Earth Science to the Trans-Science: Professor Yasu
Shimazu and the History of Science
YAMADA, Toshihiro!'*
LChiba Prefectural Funabashi High School/ Research Fellow of the University of Tokyo

This paper examines the studies of earth science of Professor Yasuo Shimazu (b. 1926), the geophysicist at Nagoya Universi
in his 1970s. He presented a conception‘socio-geoscience’ in his book of 1970. The ‘socio-geoscience’ included three areas
sciences: earth science, ecology and economy, which he called ‘3E approach’, with the method of computer simulation. Thi:
‘enlarged’ earth science has a character that the American physicist Alvin Weinberg suggested ‘trans-science’ because of i

inclusion of decision-making of citizens. Also, the tendencies of environmental assessment and educational reformation in th
1970s will be discussed.

Keywords: socio-geoscience, controlling the environment, trans-science, Yasuo Shimazu, history of geoscience in the 1970s
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Our Place in the Universe - Reply to Smart’s question
AOKI, Shigeyuki*

LUniversity of Aizu

It was in 1987 that the Australian philosopher J.J.C. Smart delivered his public lectures on Our Place in the Universe. In his
response to the question , "What is our place in the universe?”, he said the answers could be given threefold, and concluded that
every sense of the question our place in the universe was no longer special. Is this answer still valid in light of the contemporan
context? This presentation will give some consideration to this answer.

Keywords: philosophy, cosmology, history of science
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The Sea of Japan as a trompe l'oeil: a brief review of the debate of the opening tectonic
of the Sea of Japan

MASHIMA, Hidehisa*
LCenter for Obsidan and Lithic Studies, Meiji University

The opening tectonics of the Sea of Japan is a classic geological issue of Japanese geology. There are two extreme mod
proposed for this issue, the double-door opening (DDO) model and the pull-apart model, respectively. The pull-apart model couls
logically explain geological features of the Sea of Japan, such as structural features of the Tsushima basin and the Tsuhima-Gc
Fault, even paleomagnetic declinations if strike-slip components of earthquake vibration caused by strong mechanical couplin
between the oceanic plates and Japan arcs are took into account. Nevertheless, the DDO model was predominantly adopted
Japanese geologists to use as a basic assumption to explain Cenozoic Japanese tectonics, even magmatism and seismicity.

The present DDO model was proposed based on paleomagnetic declinations in SW Japan (e.g. Otofuji & Matsuda, 198:
1984). Geological test of the model, however, is insufficient. For example, the DDO model advocators regard that the Pre
Cambrian Hida Zone in SW Japan is the northeastern extension of the Okchon Belt in Korea. Ichikawa (1972), however, ha
pointed out that it is the northern maximum of the reconstruction to regard the Oki (Hida) zone as an extension of the the
Yeongnam Massif at the south of the Okchon Belt, since there is no Pre-Cambrian zone at the south of the Hida Zone. Ichikaw
(1972) also mentioned that Matsumoto (1967) had implied that the Okchon Belt would not constitute to Japan. The DDO mode
advocators, however, did not pay any attention to these suggestions.

In fact, geological relationship between north Kyushu and SE Korea indicates that SW Japan did not significantly rotate with
respect to fixed Korea. Faults oriented to NNE-SSW strike both in the Sangun granites in north Kyushu and in the Bulgukse
granite in SE Korea (e.g. Inoue, 1982), which indicating that north Kyushu did not meaningfully rotate with respect to SE Korea.
Pre-Cretaceous strata show arraignment oriented to E-W both in north Kyushu and in western Chugoku district (Matsumoto
1951), which indicate that north Kyushu did not rotate against Honshu. Thus, SW Japan did not significantly rotate with respec
to fixed Korea.

In spite of its geological incompleteness, why did Japanese geologists so predominantly adopt the DDO model? In fact, th
present DDO model is a revival of the model originally proposed by Koto (1906) based on a rhomboidal shape of the Sea o
Japan. Koto (1906) related bending of Honshu with the crotch of the Korean Peninsula and proposed southeastward migratic
of Japanese Arcs. Terada (1927) inherited this hypothesis in the context of the continental drift. Kobayashi (1941) also did. The
model perpetuated as a paradigm by Japanese geologists, then was embroidered with paleomagnetic data in 1980’s. Thert
theory-ladenness, when researchers consider the opening tectonic of the Sea of Japan, since Koto is the authority at the ear
stage of Japanese geological community.

Matsumoto (1949) pointed out that geologists tend to give weight to geologic phenomena observed their living place. In othel
word, geologists tend to depreciate geologic phenomena at unfamiliar places. This would be applicable to the adaptation of th
DDO model. In the current plume debate, plume skeptics pointed of theory-ladenness and disparagement of geology for plum
advocators (e.g Anderson and Natland, 2005). The debate of the opening tectonics of the Sea of Japan, therefore, can be reg
as a typical geological controversy.

Keywords: the Sea of Japan, opening tectonics, theory-ladenness, paradigm
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Motivation of Science selection from Earth Science approach-The effect of Science clas
Wonder of the Jewel-

FUJIl, Mad'*
IDepartment of Earth Sciences Faculty of Science Ehime University

[Purpose of research] In Ehime University, [Women future development Center] was founded in 2010. The first event of
Science course selection support project for high school girls in Ehime University was held in 2011, which | myself joined. And
because of this event, | decided to apply to science course in Ehime University. After | entered Ehime University Super Scienc
Course (SSC), | joined [Science Himeko (female students)] project. From these experiences, | started research and investigati
on when and how the girls motivation for science course selection is made up.

[Introduction] Based on various environment and education, the situation to motivate to take science course differs. In my case
the first circumstance to be interested in science was one-year Science Education Center (SEC) when | was 5th grade of prima
school. In SEC, | participated workshop in Misaki Coast, had observation of insects and plants etc. accompanied by scienc
teachers in the same ward. In high school, | had many chances to join field training at Coasts and Forests, and astronomic
observation. These experiences strengthened my mind to choose science course. In general cases, what could be the m:
factors for girls to be motivated to select science courses? | assumed three points: 1) [Information] about natural science, Z
[Environment] as experiences in childhood and parent cooperation, 3) [Media] as tools to make the communication easier. Base
on these assumptions, | conducted three times of Science classes for girls and parents. | selected earth science topics that
relatively minor in school curriculum, had a lecture on Ehime related minerals and let them make jewelry art.

This research was supported by Research and Examination Project by Ehime University students (Project E) and its budget.

[Process of research]

1. To draw attention to the earth science, minerals were referred to as accessories for example.

2. We set the class in a holiday, and made it subject to parent and child participation, so that the art would be made cooperative
and can be brought home. The materials of the art were crystal, pearl etc.

3. In advertising posters, jewels and image characters were painted with pastel colors, so that younger children could fee
familiarly.

[Results] In every class, both younger children and parents concentrated on the lectures of minerals, and many questions we
asked. When making paperweights, children and parents are both interested in choosing stones. This was true even for tl
fathers. Questionnaires were collected from 31 pairs of them.

Part of the results: Parents enjoying science classes with their children: 73%

Many children are interested in sciences however they do not strongly wish to get scientific jobs: 29%. Other responses
Teacher/Designer 10%, patissier 6%, Not Clear 55%.

[Reflections]

Fliers had been distributed in many places where children gather, however the majority of guest families had got the informatior
from Ehime University web-site or related events. From this fact, it is inferred unless parents are interested in science thei
children are not given the chances of joining outside studying.

Minerals attract not only children but also parents.

Because children tend to like TV stars, celebrated female scientists should exist.

I would like to express my gratitude to Women future development Center [Science Himeko] to conduct science classes in thi

research.

Keywords: earth science, science club, mineral, gender, Ehime university
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