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14 Colby Road
Wellesley, Mass. 02181

April 11, 1969
Professor T.Y. Wu
Head, Department of Physics
State University of New York at Buffalo
Buffalo, New York 14214

Dear Professor Wu:

We are three Chinese geophysicist-seismologists, and we realize that the
Chinese Government in Taiwan is devoting much effort to promoting scientific
research and we would like to know the scope of such endeavor and see in what
capacity we can contribute in the development of seismology and solid-earth
geophysics. We understand that you are deeply concerned about the science
development program and we would like to seek your advice and support in our
effort. Two of us, T.L. Tengand F.T. Wu (8¢ = £, £ = 4%), finished our doctorates
(Caltech) three years ago and are currently teaching at the University of Southern
California and Boston College, respectively, and the third, Y.B. Tsai (32 2 #) is now
in his last year of graduate study at M.I.T.

The projects we propose, after careful thought, are oriented toward earthquake
detection (eventually earthquake prediction), study of the interior or structure of the
earth, and island arc tectonics. The choice of these fields is based on the facts that
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earthquake is one of the main hazards on the island and that Taiwan is located in an
area of great global tectonic interests. In addition, the proximity of Taiwan to the
Chinese mainland renders the facilities of the proposed projects uniquely useful in
detecting possible future underground nuclear explosion in Western China.

The facilities needed for the above mentioned research include updated seismic
stations, seismic trucks, a strain meter, tiltmeter, and electronic distance ranger.

Not all this equipment is needed right away. We think that the first step would be
updating the existing seismological network. Taiwan now has a rather extensive
network of fifteen stations. The majority of these stations were established by the
Japanese during the “Occupation Period” and they have not been improved since.
Only one station is equipped with modern instruments through a cooperative program
with the U.S. Government. The others are equipped with vintage seismometers and
unreliable timing systems. Thus the amplitude and the arrival times of waves cannot
be measured with accuracy and consequently, the “size” and the location of
earthquakes cannot be determined with the needed precision for correlation of seismic
activities with tectonics and understanding of the earthquake mechanisms. Ideally,
updating should include adopting modern electromagnetic seismometers, employing
telemetry (by telephone wires) and recording the seismic signal in a central location,
where the signals are placed parallel to each other and only one accurate clock is used
for the whole system. A center may be established to study the data thus obtained; the
manpower needed can perhaps be pooled from National Taiwan University, Taiwan
Weather Bureau, Taiwan Geological Survey and interested scientists at home and
abroad.

While an extensive net will enable us to monitor the larger earthquakes and their
aftershocks, seismic trucks (for trailers) or portable seismographs are useful in
locating very small earthquakes that are indicative of the tectonic activity of a
particular area, and can be used to map the crustal structure underneath the island.

The subsequent stages are to be designed to carry out detailed strain monitoring
in fault zones, aiming at establishing criteria for predicting earthquakes.

The whole program should take about five to ten years, and requires funds in the
order of US$500,000 to $1,000,000. Toward the end of this period, we hope that we
will be able to allay the earthquake hazards; that interests in science in general, and in
seismology and geophysics in particular, would be cultivated and that a large number
of research problems in geophysics will become obvious to young scientists.
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We feel confident in our ability to carry out the projects and would appreciate
knowing your opinion regarding the feasibility of this program. We have already
made some preliminary plans regarding the projects we hope to pursue; if financial
support can be made available we shall promptly complete the details and submit
them to you.

Sincerely yours,

Note: F.T. Wu is now serving as the correspondent.
FTW:eh Signed Francis T. Wu

This is a retyped copy of the original letter.
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State University of New York at Buffalo

DEPARTMENT OF PHYSICS AND ASTRONOMY FACULTY OF NATURAL SCIENCES AND MATHEMATICS

April 15, 1969
Drs. ET. Wu, T.L. Teng, and Y.B. Tsai
14 Colby Road
Wellesbey, Massachusetts 02181

Dear Drs. Wu, Teng, and Tasi:
I am most pleased to have received your letter of April 11.

The idea of developing seismological work in Taiwan is a very sound, and in fact,
significant one.

In our recent planning for the development of science and technology in Taiwan,
we have started an Institute of Oceanography Research, for which we have obtained a
research vessel from the United States. We intend to develop geophysics and
meteorology by strengthening these areas in Taiwan University. We have thought if
the seismological field, but have not started anything because of a shortage of
scientific personnel in this field. Your letter seems an answer to our prayer.

I would appreciate your letting me have the following information so that | have
some basis for planning and discussions with my colleagues in Taiwan:

1. First and most relevant of all, will you, or one of you, be available to:
a ) make a preliminary trip to Taiwan to draw up a concrete plan for the
project?

b) work in Taiwan for a longer period, say, six months or one year? and the
conditions (salaries and so on) to make that stay?

2. An estimated schedule for the project, and budgets (salaries, equipment, building,
travel, administrative) for the first two or three years.
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An annual budget of $100,000 for a period of the five years, while not outside
the reach of our total budget, requires some careful planning. I shall get in touch with
Taiwan as soon as | hear from you again.

I am enclosing a copy of an article that | prepared last summer, and the
manuscript of a lecture | am going to give next month. They are informative, | hope.

Yours sincerely,

Ta-You Wu
Encs.
TYW : jo
This is a retyped copy of the original letter.

PR £ 1969 47 4 7 15 H SRS AMRE BRPULEE - =Rt S
P QLILTESURA T £ B R AR BB -

HOCHSTETTER HALL, BUFFALO, NEW YORK 14214 TEL.(716)831-3132
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14 Colby Road
Wellesley, Mass. 02181

May 14, 1969

Professor Ta-You Wu

Department of Physics and Astronomy
State University of New York at Buffalo
Buffalo, New York 14214

Dear Professor Wu:
We are very much encouraged by your letter of April 15.

During the week of April 21-25, all three of us met in Washington, D.C. (at the
annual meeting of American Geophysical Union) and discussed at length our proposal
to develop Seismological research in Taiwan. We also met with several Japanese and
American seismologists who are currently carrying out projects similar to the one we
have in mind; the possibility of various forms of assistance from these scientists was
established.

In this letter, we wish first to answer your questions, and then outline our
preliminary plans for the next three years.

1. Regarding the preliminary trip:

Two of us (Teng and Wu) will be able to spend one month or so (preferably
mid-August to mid-September) this summer to:

a) Stop over in Tokyo to visit Japan’s Earthquake Research Institute. The scale of
their operation is closer to our estimate than the more expensive American
counterpart.

b) Meet with organization’s concerned:

i)  Taiwan Weather Bureau (now operating the seismic network)
i) Taiwan Geological Survey

iii) Universities

iv) Data Processing Center

10
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to find out the present set up of the seismological network, the personnel,
maintenance and data processing and discuss the possible course of action (A more
detailed operation budget will then be drawn).

c) Consult with the Ministry of Transportation and other Authorities, to find out
about the possibility of employing Telemetry for data transmission.

d) Start a station site-survey (for this purpose an initial fund of $2,000 will be
needed to purchase test equipment) — and to train Weather Bureau personnel to
follow up.

2. Regarding long term plans:

All or one of us will always be available for the Summer (4 months) to work in
Taiwan. Tsai is willing to spend a longer duration (1 to 2 years, starting from the
Summer of 1971) to engage in full time research in Taiwan on the seismic problems.
There are several other Chinese Seismologists in this country who are interested in
this project. We hope eventually to arrange some sort of schedule so that teaching and
research can be maintained at a certain level all the time. It is also conceived that,
initially, some necessary computer programs can be developed and data analysis can
be performed here.

3. Estimated Schedule and Budget (see attached list).

The budget is only preliminary and not in great detail. The equipment and cost
especially depends critically on the mode of data acquisition, be it telemetering or in
situ, magnetic or paper recording. As to the building and administrative budgets, it is
our contention currently that new organization will be created only if absolutely
necessary. The improved net perhaps should still be under Taiwan Weather Bureau,
with an additional group to handle research on earthquake location, crustal structure,
earthquake statistics and so on.  The fundamental geophysical research can be
carried out at Taiwan University and Central University. Thus, at least for the first
three years, the administrative and building requirements will be at a minimum.

11
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The material you sent us has been very helpful for us to understand the science
development program in Taiwan.

We are looking forward to hearing from you again.

Sincerely yours,

T.L. Teng
Y.B. Tsai
F.T.Wu

This is a retyped copy of the original letter.
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14 Colby Road
Wellesley, Mass. 02181

April 11, 1969
Professor T.Y. Wu
Head, Department of Physics
State University of New York at Buffalo
Buffalo, New York 14214

Dear Professor Wu:

We are three Chinese geophysicist-seismologists, and we redlize that the Chinese
Government in Taiwan is devoting much effort to promoting scientific research and we
would like to know the scope of such endeavor and see in what capacity we can contribute
in the devel opment of seismology and solid-earth geophysics.  We understand that you
are deeply concerned about the science development program and we would like to seek
your advice and support in our effort. Two of us, T.L. Tengand FT. Wu (3%~ &, £ = 4%),
finished our doctorates (Caltech) three years ago and are currently teaching at the
University of Southern California and Boston College, respectively, and the third, Y.B.
Tsai (3% #)isnow in hislast year of graduate study at M.I.T.

The projects we propose, after careful thought, are oriented toward earthquake
detection (eventually earthquake prediction), study of the interior or structure of the earth,
and island arc tectonics.  The choice of these fieldsis based on the facts that earthquakeis
one of the main hazards on the island and that Taiwan islocated in an area of great global
tectonic interests.  In addition, the proximity of Taiwan to the Chinese mainland renders
the facilities of the proposed projects uniquely useful in detecting possible future

underground nuclear explosion in Western China.

The facilities needed for the above mentioned research include updated seismic

stations, seismic trucks, a strain meter, tiltmeter, and electronic distance ranger.

Not al this equipment is needed right away. We think that the first step would be
updating the existing seismological network. Taiwan now has arather extensive network
of fifteen stations. The majority of these stations were established by the Japanese during
the “Occupation Period” and they have not been improved since. Only one station is

equipped with modern instruments through a cooperative program with the U.S.
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Government. The others are equipped with vintage seismometers and unreliable timing
systems. Thus the amplitude and the arrival times of waves cannot be measured with
accuracy and consequently, the “size” and the location of earthquakes cannot be determined
with the needed precision for correlation of seismic activities with tectonics and
understanding of the earthquake mechanisms. Ideally, updating should include adopting
modern electromagnetic seismometers, employing telemetry (by telephone wires) and
recording the seismic signal in a central location, where the signals are placed parallel to
each other and only one accurate clock is used for the whole system. A center may be
established to study the data thus obtai ned; the manpower needed can perhaps be pool ed
from National Taiwan University, Taiwan Weather Bureau, Taiwan Geologica Survey and
interested scientists at home and abroad.

While an extensive net will enable us to monitor the larger earthquakes and their
aftershocks, seismic trucks (for trailers) or portable seismographs are useful in locating very
small earthquakes that are indicative of the tectonic activity of a particular area, and can be
used to map the crustal structure underneath the island.

The subsequent stages are to be designed to carry out detailed strain monitoring in fault
zones, aiming at establishing criteriafor predicting earthquakes.

The whole program should take about five to ten years, and requires funds in the order
of US$500,000 to $1,000,000. Toward the end of this period, we hope that we will be able
to alay the earthquake hazards; that interests in science in general, and in seismology and
geophysics in particular, would be cultivated and that alarge number of research problems
in geophysics will become obvious to young scientists.

We feel confident in our ability to carry out the projects and would appreciate knowing
your opinion regarding the feasibility of this program. We have already made some
preliminary plans regarding the projects we hope to pursue; if financia support can be made

available we shall promptly complete the details and submit them to you.
Sincerely yours,

Note: E.T. Wu is how serving as the correspondent.
FTW:eh Signed Francis T. Wu
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Witz (2 F)
State University of New York at Buffalo

DEPARTMENT OF PHYSICS AND ASTRONOMY FACULTY OF NATURAL SCIENCES AND MATHEMATICS

April 15, 1969

Drs. ET. Wu, T.L. Teng, and Y.B. Tsai
14 Colby Road
Wellesbey, Massachusetts 02181

Dear Drs. Wu, Teng, and Tasi:
| am most pleased to have received your letter of April 11.

The idea of developing seismological work in Taiwan isavery sound, and in fact,
significant one.

In our recent planning for the development of science and technology in Taiwan, we
have started an Institute of Oceanography Research, for which we have obtained aresearch
vessel from the United States. We intend to develop geophysics and meteorology by
strengthening these areas in Taiwan University. We have thought if the seismological field,
but have not started anything because of a shortage of scientific personnel in thisfield. Your
letter seems an answer to our prayer.

| would appreciate your |etting me have the following information so that | have some

basis for planning and discussions with my colleagues in Taiwan:

1. First and most relevant of al, will you, or one of you, be available to:
a) make apreliminary trip to Taiwan to draw up a concrete plan for the project?
b) work in Taiwan for alonger period, say, six months or one year? and the
conditions (salaries and so on) to make that stay?
2. An estimated schedule for the project, and budgets (saaries, equipment, building,
travel, administrative) for the first two or three years.

An annual budget of $100,000 for a period of the five years, while not outside the
reach of our total budget, requires some careful planning. | shall get in touch with Taiwan as
soon as | hear from you again.
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| am enclosing a copy of an article that | prepared last summer, and the manuscript of a
lecture | am going to give next month. They areinformative, | hope.

Yours sincerely,

PP DU e
F A S

F

TaYou Wu
Encs.
TYW :jo

HOCHSTETTER HALL BUFFALO, NEW YORK 14214 TEL.(716)831-3132
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Wit = (= 8)
14 Colby Road
Wellesley, Mass. 02181

May 14, 1969

Professor Ta-You Wu

Department of Physics and Astronomy
State University of New York at Buffalo
Buffalo, New York 14214

Dear Professor Wu:
We are very much encouraged by your letter of April 15.

During the week of April 21-25, all three of us met in Washington, D.C. (at the annual
meeting of American Geophysical Union) and discussed at length our proposal to develop
Seismological researchin Taiwan. We aso met with severa Japanese and American
seismol ogists who are currently carrying out projects similar to the one we have in mind;

the possibility of various forms of assistance from these scientists was established.

In this letter, we wish first to answer your questions, and then outline our preliminary

plans for the next three years.

1. Regarding the preliminary trip:
Two of us (Teng and Wu) will be able to spend one month or so (preferably
mid-August to mid-September) this summer to:
a) Stopover in Tokyo to visit Japan’s Earthquake Research Institute.  The scale of their
operation is closer to our estimate than the more expensive American counterpart.
b) Meet with organization’s concerned:
i) Taiwan Wesather Bureau (now operating the seismic network)
i) Taiwan Geologica Survey
iii) Universities
iv) DataProcessing Center
to find out the present set up of the seismological network, the personnel, maintenance
and data processing and discuss the possible course of action (A more detailed
operation budget will then be drawn).
¢) Consult with the Ministry of Transportation and other Authorities, to find out about the

possibility of employing Telemetry for data transmission.
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d) Start adtation site-survey (for this purpose aninitial fund of $2,000 will be needed to
purchase test equipment) — and to train Weather Bureau personnel to follow up.

2.  Regarding long term plans:

All or one of uswill aways be available for the Summer (4 months) to work in Taiwan.
Tsai iswilling to spend alonger duration (1 to 2 years, starting from the Summer of 1971)
to engage in full time research in Taiwan on the Seismic problems. There are severa other
Chinese Seilsmologists in this country who are interested in this project. We hope
eventually to arrange some sort of schedule so that teaching and research can be maintained
at acertain level al thetime. Itisaso conceived that, initially, some necessary computer
programs can be developed and data analysis can be performed here.

3. Estimated Schedule and Budget (see attached list).

The budget is only preliminary and not in great detail. The equipment and cost
especially depends critically on the mode of data acquisition, be it telemetering or in situ,
magnetic or paper recording. Asto the building and administrative budgets, it is our
contention currently that new organization will be created only if absolutely necessary.
The improved net perhaps should still be under Taiwan Weather Bureau, with an additional
group to handle research on earthquake location, crustal structure, earthquake statistics and
soon. Thefundamenta geophysical research can be carried out at Taiwan University and
Central University. Thus, at least for the first three years, the administrative and building

requirements will be at a minimum.

The materia you sent us has been very helpful for us to understand the science

development program in Taiwan.

We are looking forward to hearing from you again.

Sincerely yours,

T.L. Teng
Y.B. Tsa
FT. Wu
Thisisaretyped copy of the original letter.
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gite (2 d):
2 Kuang Chow Str.
Taipel 100, Taiwan

June 21, 1997
Dear Dr. Teng:

It was aday in 1968 (evening?) when you visited me at my placein Le Brun Str. in
Buffalo. You told me that you and afew Chinese seismologists* would be willing to work
on an Earthquake program. Without much ado, | asked you to present a10 or 15 year plan
for such aprogram in Taiwan.

That was the ssimple, happy beginning of the Earth Science Research Institute of the
Academia Sinica and its work in the amost 30 years since that day.

Immediately you and your colleagues had drawn up a development plan including the
necessary facilities for observation stations. | had no difficulties in finding the needed funds
asthings were simpler in early days of our Science Development Program,; people trusted
me and | trusted my friends and colleagues. This was followed by your spending a semester
in Taiwan on your Sabbatical. Your visiting the old Japanese meteorological and seismology
stations all over the island, and planning additional new ones; the purchasing of the
facilities for the stations, and brought back Dr. % ;£ #= to start working. Progress was

amazingly rapid, especialy after 1973 when Dr. Tsai Yi-Ben came back from the States.

I’ ve always considered the Seismology Project of the National Science Council the
most happy, successful experience I’ ve had. Your devotion, the competence of your group
and smooth management of human factors all contribute to the progress. All this, and
especially your actual leadership in al these years have been appreciated not only by me,
but by all colleagues in the authorities.

When | took up the National Science Council and the Academia Sinicajob, | didn’t
have any grandiose plan. I've only simple beliefs: namely, (1) that I’ [l bring the best men |
can to work together, and (2) that 1’1l do the best | can to provide them with the best
working conditions so that they can develop to their maximum capabilities. Otherwise |
leave them completely free. The achievements made by you and your colleagues are a

personal reward to my simple philosophy, and your putting up a bust of mein the Instituteis
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something | shall feel a gratitude for in my life.

These and many other things | had wanted to tell you in al these years, but the letter
from your wife Evelyn gives me a chance to do so, although my writing is not adequate to
express my appreciation both for personal friendship and for what you have done for Earth
Sciencein Taiwan !

With my warmest wishes,
Yours,

Ta-You Wu
Typist Note:
*The four seismologists are: Francis Ta-Ming Wu, William H.K. Lee, Yi-Ben Tsai and
Tarliang Teng. Dr. Ta-You Wu was born in the city of Guanzhou on September 29, 1907
and is one of the most distinguished physicists, a great mentor and leader in Chinese
modern science devel opment.
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SEERET T T EmEREEY g, NARESREE

(1) Seismological and engineering researches of strong motion data in Taiwan: this session
ismainly for presentation and discussion of strong motion data processing and anal yses.

(2) International strong motion array programs: The principal object of this sessionisto

promote exchange and sharing the experience on strong-motion array.

(3) Strategies for future developments of SMART-1 array: The main purpose of this session
isto review the achievements of current array and make recommendation for the future

devel opment.
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Paris-Taipel Express (% %-o#4FE-32)
Frédéric Deschamps (§* & &)’

| joined the Institute of Earth Sciences too recently (precisely, in November 2011) to
have interesting stories to tell about the IES and its history. Regarding the history of the
scientific policy followed by the IES, my hiring illustrates the recent will of the IES to
extend its activities to the deep Earth structure and dynamics (the recruitment of Dr. Eh Tan
(3%-3%), in July 2012, points towards the same direction). | thought a more origina
contribution to this IES anniversary monograph would be to briefly retrace the history of the
link that exists between Earth Science communities from my home country (France) and
from Taiwan since about 30 years. | also found that it would be interesting to travel more

than 200 years backward in time for a (not that) short historical digression.
A Franco-Taiwanese connection

The tectonic context in Taiwan is unique. This has attracted the attention of many
geologists and geophysicists around the world, triggering in turn international
collaborations. Among others, came French geologists and geodynamicists. What's more
remarkable is that the partnerships developed by the Taiwanese and French researchers in
Earth Science proved to be particularly strong and successful ones, since collaborations
have been continuously running for more than 30 years, leading to many PhD theses,
publications (including special volumes in the internationa journal Tectonophysics), and
symposiums (Figure 1). In 2007, the Franco-Taiwanese partnership in Earth Sciences was
promoted to a LIA (Associated International Laboratory), to which the IES is actively
participating. All along these three decades, researches focused on understanding the system
of plate convergence that developed around Taiwan, the orogenic processes associated with
this tectonic context. Since a few years, scientific collaborations between Taiwanese and

French laboratories have extended to other topics, including deep Earth studies.

"herpb 7 R
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The Franco-Taiwanese partnership in Earth Sciences was initiated in the early 1980s.
Following the invitation of Prof. Chun-Sun Ho (# % %, who compiled the first geological
map of Taiwan), from the Central Geological Survey of Tawan (MOEA), geodynamicist
Xavier LePichon (who proposed the first global model of plate tectonics in 1968), and
geologists Jean Aubouin and René Blanchet, came in Taiwan in 1981 to attend a
US/Taiwan meeting. All three returned to France with the idea that there was here an
excellent opportunity for a long term collaboration with Taiwan. Soon after, in 1982,
Jacques Angelier, who was then professor at the University Pierre and Marie Curie (Paris 6,
UPMC), started a series of field trip in Taiwan together with his student, Eric Barrier. In
1986, Eric Barrier defended his PhD, entitled "Tectonic of an active collision belt: Taiwan".
Thiswas to be the first along series (25 as of 2012) of PhD thesis conducted in the frame of
the Franco-Taiwanese partnership. Prof. Angelier collaborated with several |aboratoriesin
Taiwan. InIES, he more closely worked with Prof. Yih-Hsiung Y eh (3 & %) to better

Figure 1. A historical view of the partnership between Taiwanese and French communities in Earth Sciences.
Collaborations started in the early 1980s, and have been continuously running since then. Institutes involved
in Taiwan include IONTU, NCU, NTOU, NCKU, and of course IESAS. On the French side, Earth Sciences
laboratories from University Pierre et Marie Curie (Paris 6), Montpellier, Nice, Aix-en-Provence, and the
Centre des Faibles Radioactivités are the main partners. As of 2012, this collaboration led to 25 PhD theses,
the organization of 6 symposiums, and the publication of 6 special volumes in the review Tectonophysics (a
volume published in 2001 is missing on this plot). Document kindly provided by Serge Lallemand.
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constrain the seismo-tectonics of Taiwan. Other |ES researchers were indirectly implied in
this collaboration through their own work. Thisis for instance the case of Shui-Beih Yu (&
-k %), whose trilateration measurements obtained in the early 1980s were used by Eric
Barrier for his PhD thesis. Another activity that started during the 1980s is paleomagmetism
and its application to the tectonics of Taiwan. Teh-Quei Lee (% 4% § ), originaly a
seismologist, switched his research topics to paleomagnetism. In 1985, he started a PhD,
which focused on the reconstructing the tectonic of the Taiwan Coastal Range, with both
Carlo Lg and Catherine Kissel, from the Centre des Faibles Radioactivites (CFR, in
Gif-sur-Yvette, a southern suburb of Paris), and Jacques Angelier and Eric Barrier in
UPMC. Teh-Quei defended is PhD ("Southward propagated diachronic clockwise rotation
of the coastal range") in early 1989. With the PhD thesis of Hao-Tsu Chu (% #z4e ), in 1990,
ended the first phase of the Franco-Taiwanese partnership in Earth Sciences, which so far

focused on the geology and tectonics of Taiwan.

The second phase of this partnership, starting at the beginning of the 1990s, would be
marked by an extension of scientific interests towards marine geophysics and geology.
Following a demand from Jacques Angelier, Serge Lallemand, professor at the University
of Montpellier, developed a full research program of marine geophysics to explore the
subduction zones around Taiwan, similar to the KAIKO project developed by Japan and
France in the previous decade. The long term (and still running) goa of these marine
researches is to finely map the structure of subduction zones around Taiwan and constrain
their dynamics, by collecting and analyzing a variety of geophysical data (seismic reflection,
bathymetry, gravity anomalies, kinematic data, earthquake focal mechanisms). Serge
Lallemand mainly worked with Char-Shine Liu (%] %3%), from IONTU, Chao-Shing Lee
(2 P-#), from NTOU, and S.-K. Hsu (Z¥#13# ), from NCU. His collaborations with IES
are more recent, starting in the mid 2000s. They concerned marine seismology, including
the deployment of OBS, and implied Ban-Yuan Kuo (3% & 42 ) and Wen-Tzong Liang (%
< 7). In the meantime, collaborations on inland topics intensified. Teh-Quei Lee (% &%)
continued his collaborations with Jacques Angelier, and Carlo Lg and Catherine Kissel.
Works included paleomagnetic measurements in various regions of Taiwan, and also
measurements of anisotropy in magnetic susceptibility mainly in the south-west and
north-east of Taiwan. Needless to say that researches on the tectonics of Taiwan continued
to play acentral role, asillustrated by the PhD thesis of Jian-Cheng Lee (% & 3¢ ), defended

in 1994, and which addresses the structure and active deformation of the Taiwan orogen
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using various data sets. After his PhD Jian-Cheng maintained a strong collaboration with
Jacques Angelier and his group, first as a postdoc in IES, then as a research fellow, still in
IES.

With the third phase of the partnership, covering the years 2000s, new actors appeared,
inducing a diversification of the research topics. More disciplines, not necessarily related to
the geology of Taiwan, were integrated in the partnership. In seismology, Ban-Yuan Kuo
(% 42) conducted a study on the Australia/Antarctic discordance together with Eric
Debayle, from the EOST Strasbourg. Also from EOST, Maxime Mouyen performed several
gravity transepts across the Taiwan high chain during the late 2000s, in the frame of his
PhD thesis. After his PhD, Maxime joined NCKU to work with Cheinway Huang (% £ &),
and he has just joined the IES (January 2013) as a postdoc to work on the Taitung volcano
project. The tectonics of Taiwan and marine geology remained favorite topics during the
2000s. Most recent works in marine geophysics, still initiated by Serge Lallemand, focused
on coring the sea bottom around Taiwan. The analysis of the physical properties of the cores
involves the multi-sensor logging system of the IES, Teh-Quei Lee (% 4& § ) being implied
in this last step. Collaborations with the University of Nice (UNSA), where Jacques
Angelier moved in 2003, started the same year. These works include the PhD thesis of
Rou-Fei Chen (ft A %), now an assistant professor at Chinese Culture University and
visiting scholar at IES, and of Laetitia Mozziconacci (§ % &), now a postdoc at |ES.
Rou-Fei started her PhD at UPMC and more specificaly studied the neotectonics and
geomorphology of western Taiwan, whereas the PhD of Laetitia, co-advised by Bor-Shouh
Huang (% 4p #& ) and Bertrand Delouis (UNSA), focused on the seismo-tectonics of Taiwan.
New collaborations also started with the CEREGE (University of Aix-Marseille),
particularly with Lionel Siame, who applies cosmogenic nucleides datation methods to
tectonic deformations. A key event of the decade 2000-2010 was the creation of the LIA
ADEPT (Associated International Laboratory on Active Deformation and Environment
Program for Taiwan) initiated in 2007 and renewed in 2011 which offered additional
facilities for visits and exchange of researchers. This decade, however, ended sadly, with
the death of Jacques Angelier in January 2010.

Interestingly, the most recent wave Franco-Taiwanese collaborative researches in Earth
sciences developed independently from the historical link. Maryline LeBéon (i& 32 34k), who
did her PhD at IPG Paris, started a postdoc with Jian-Cheng Lee (% 2 =) on the kinematics

of active faults during the late Quaternary. With new ramifications, scientific interests have
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also shifted to new topics, in particular towards deep Earth studies. Li Zhao (#f 2. ), whose
research interests include the seismic imaging of the Earth's mantle, developed a
collaboration with Prof. Sébastien Chevrot, from University of Toulouse. Aside this
collaboration, Cédric Legendre (f 4% 11 =) started a postdoc with Li Zhao, aiming to build
a detailed surface-wave tomography of Asia Since my arrival in IES, | (§ & #) have
worked on developing new collaborations to study the structure and dynamics of the Earth
mantle, in particular with Prof. Yves Rogister from EOST Strasbourg, whose expertise

focuses on the dynamics of the Earth's core.
A cultural link

Reading again the lines above, | have the feeling that what maintained the link between
Taiwanese and French research teams so strong for such a long time is much more than a
simple interest for the tectonics of Taiwan. There must be some deeper reasons, including
cultural ones. In 1998 and 1999 held in Paris an unprecedented exhibition, "Memory of the
Empire: Treasures of the National Palace Museum, Taipei”. More than 100 masterpieces
from the National Palace Museum, including ceramics, bronzes, and paintings, where
exposed in the Grand Palais. Academia Sinica played a significant role in the organization
of this event. In response, a special exhibition > "From Poussin to Cézanne: 300 years of
French paintings”, was organized in Taipei from November 2001 to February 2002,
gathering 80 paintings and drawings from 27 institutions and museum in France. Both
exhibitions have attracted thousands of visitors, underlying a mutual attraction of the
Taiwanese and French people for each other culture. One may object that the collection of
the National Palace Museum came in Taiwan with Chang Kai-Chek (3 4 #). Truel
Neverthel ess these pieces are in Taipel now, which is what matters. And with a slight touch
of provocation, | would even say that it is what saved them. | had the chance to attend the
"Memory of the Empire" exhibition, which made a strong impression on me. (although |
didn't have any connections with Taiwan at that time). Among the pieces that impressed me
the most were jade bi (2 &) and cong (3 %) from the Neolithic age (Figure 2), whose
supposed function was to communicate with the sky and the Earth. If this interpretation is
correct, jade bi and cong would, in some way, be among the first tools used by humans to
investigate the Earth, although the questions asked by Neolithic people may have been
radically different from the ones geoscientists ask today. Another piece from the National
Palace Museum collection that | appreciate a lot is the "Drunken Celestial”, a 13" century
painting in splashed ink from Liang Kai (% #5). I'm still wondering why "drunken”, and
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indeed neither the Chinese name (& & i * []), nor the French one (that can be translated
to "The hermit") mention this detail. For me the celestial represented by Liang Kai is just
expressing some intense inner happiness. The kind of happiness a scientist feels when he or
she has just solved a difficult problem. | will let the reader decide whether or not a cultural
link has facilitated the collaboration between Taiwanese and French researchers, since this

ismostly a matter of feeling. What is certain, however, is that historical links exist.

Figure 2. Three masterpieces of the National Palace Museum of Taipei. Left: ajade cong tube (2 3z) from
Liang-chu culture (late Neolithic age, ca. 3300-2000 B.C.). Middle: ajade bi disc (3 £) from Liang-chu
Culture (late Neolithic age, ca. 2900-2200 B.C.). Right: Drunken Celestial in splashed ink (& & i < §]),
early 13", by Liang Kai (2 ;') (The above three pictures are from the National Palace Museum.)

A short historical digression

The presence of French scientistsin Taiwan may, in away, be traced back as early as
the end of the 18" century, and the brief visit made by the navigator Jean-Francois de
LaPérouse and his expedition. The LaPérouse expedition was, like that of James Cook, a
true scientific enterprise, with detailed scientific goals in terms of physical geography,
botany, and ethnology (let's be honest, it also had some economical goals, as illustrated
below). The program designed by LaPérouse and king Louis XVI (who was well aware of
geographical problems of his time, and keen to finance expeditions to solve them) was more
particularly focused on the exploration of the Pacific region (Figure 3). To complete the
expedition, LaPérouse was granted two frigates, L'Astrolabe and La Boussole (The
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Astrolabe and The Compass). The scientific crew included an astronomer, a mathematician,
a physician, three biologists, a meteorologist, three illustrators, and a watchmaker. The
presence of a watchmaker is not surprising: one may not forget that the precision of the
measurements of longitudes, akey issue in achieving accurate geographical maps, relied on
the precision of the clocks taken on board. To measure longitudes, the expedition employed
the method designed by James Cook, which was based on the angular distance between the
Sun and the Moon at a given time. Comparison with ephemerides calculated for the
Greenwich meridian then gives, after tedious calculations, the longitude at the location of
the measure. Combined with this method, triangulations along the coast allowed drawing
accurate maps of the shores of the continents and islands explored. The results obtained by
LaPérouse in that field would definitively prove the accuracy of this method, as illustrated
by the high precison map drawn for the western shore of North-America. During the
preparation phase, Paul Monneron, chief engineer of the expedition, traveled to England to
get detailed feedback and advices from the three voyages of Cook (1768-1779). He
collected important information, in particular on the way to avoid scurvy. Monneron also
bought the scientific instruments needed by the expedition in England, reputed at that time
for the accuracy of these instruments. Interesting detail, the Royal Society lent, on the

recommendation of Joseph Banks, two inclination compasses to the expedition.

L'Astrolabe and La Boussole |eft Brest (France) on August 1% 1785, and during the next
year and a half explored the southern tip of South America, the south-eastern Pacific
(including Easter island, where the expeditions performed various observations and
measurements on the famous Moal statues), Hawaii, the western shores of northern America,
and finally the Philippines. After a two-month stop in Manilla (needed, in particular, for
reparations on the frigates) the expedition headed northwards on April 10™ and reached the
southern tip of Formosa (as Europeans called Taiwan at that time, and until recently) on April
22" 1787. LaPérouse anchored his two ships a the entrance of the bay of the fort of
Zedandia (now Fort Anping, % T + #, or #t j &£+ ), where stands the city of Taywan
(now Tainan, % = # ). At that time, Taywan was the capita city of Formosa and sheltered
the largest Chinese settlement of the island. The presence of sand banks all along the coast
prevented L'Astrolabe and La Boussole from approaching too close to the coast. In addition,
the two frigates could not enter the harbor of Taywan, whose waters are too shallow for large
ships. LaPérouse did not send any boat on shore, a decision motivated by the political
situation. In April 1787, Taiwan was till experiencing the Lin Shuang-Wen (4 & <)
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rebellion, and LaPérouse feared that his visit would be misinterpreted, either by the rebels or
by the Chinese garrison settled in the Penghu islands. Because the frigates could not enter the
harbor or even approach the coast, they would not have been able to protect a small boat and
its crew sent on shore, in case this boat would have run in troubles. A magor economical
concern of Europeans governments, in the end of the 18" century, was to open (this is an
euphemism) trade with China. From that purpose, Taiwan was often seen as akey location to
control. LaPérouseis very clear on that point: "The island of Formosa is of great importance,
and any nation possessing it [...] by keeping a strong garrison there, with a marine at the

Pescadores Islands, would obtain by fear everything they might demand of the Chinese”.

Figure 3. The route of the LaPérouse expedition around the world. The plain blue line indicates the route
followed by the expedition from its start in Brest (August 1% 1785) to its stop at Botany Bay (January-March
1788). The expedition briefly passed by Taiwan in April 1787. The dashed blue line shows the supposed route
of the expedition between Botany Bay and the Vanikoro isand, where the two frigates of the expeditions
wrecked. The yellow line indicates the route originally planned by the expedition after its passage in the
Solomon islands (© 2008 - 2013 Lapérouse Albi France, http://www.laperouse-france.fr/spip.php?rubrique?6)

He pointed out that the conquest of Taiwan should start with "gaining possession of the
Pescadore islands, where there is a good harbor to shelter the fleet" and from where "it
would not require more than five to six hours to cross the channel which separates these
islands from Formosa". LaPérouse however concludesthat it isnot clear whether the benefits
of maintaining a settlement there would overflow the costs needed to entertain this

settlement.
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L'Astrolabe and La Boussole then sailed towards the Pescadores islands (Penghu, i# %
¥ § ), carefully sounding the narrow canal between the north-eastern tip of the Pescadores
and the sand banks of Taiwan. In the Pescadores, he observed different types of rocks, some
of which looked like they were "cut by human hands". One may speculate that the rocks
LaPérouse described here are one of the columnar basalts that are dispatched throughout the
shores of the Penghu islands. The expedition then doubled the southern tip of Formosa, and
reached the Tabaco-ximaisland (now Orchid island, or Lan Yu, § &), of which LaPérouse
noticed that the upper part is covered by forest. It then sailed to the N.N.E. and reached the
Kumi island (today, Yonaguni-Shima, £2 7R & § ) on May 5. The crew performed many
soundings but could not reach the ocean bottom, even at 2 km from the coast, an indication
that the depth of the seafloor in this region dramatically increases southwards. No wonder, we
know today that Kumi island is part of a subduction arc (the Ryukyu arc). The
communications between the crew and the inhabitants of the Kumi island were restricted to
exchange of presents. Would the expedition have included an interpreter, La Pérouse may
have learnt, from the inhabitants, the disaster that stroke their island just 16 years ago. On
April 24" 1771, a tsunami destroyed the Ishigaki island (North-East of Y onaguni-Shima),
and to alesser extent the island of Y onaguni-Shimaitself.

Next on the expedition's route were Japan, the Kouriles Islands, The Katchamka
peninsula, and a north-south transit of the Pacific Ocean towards Australia with stops in
Tonga and Samoa Islands. The LaPérouse expedition, however, ended tragically. On March
15" 1788, the La Pérouse and his crew left Botany Bay (Australia), where they had rested
for about three months. That was the last time the expedition was seen. Luckily boards,
drawings, and samples collected so far were sent to France (where they arrived safely)
during the Australian stop. The detailed fate of LaPérouse and its expedition remains largely
enigmatic, even today, more than 220 years after its disappearance. In 1826, the merchant
Peter Dillon found the bell of L'Astrolabe on Vanikoro island (Solomon Islands) located
north of the Vanuatu. The inhabitants told Peter Dillon that two ships had wrecked there a
few decades ago. They also mentioned that some crew members survived the disaster, and
that part of the survivors built a small boat and left on sea again (where they disappeared).
The other survivors stayed on the island, and the last one may have died around 1820. Only
recently the wrecks of L'Astrolabe and La Boussole were clearly identified in the lagoon of
Vanikoro. Archeological researches started in the 2000s also confirmed that a few crew

members survived the wreckage and established a small fort on the island.
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Mapping the Earth'sinterior

The navigators of the 17" and 18" centuries, of which Jean-Francois de LaPérouse and
James Cook are two brilliant examples, had one main goal: mapping the world. Mapping
should be understood in a broad sense: physical geography, ethnography, biodiversity.
Around Taiwan, the LaPérouse and his expedition drew maps of the Lan Yu (f7 &) and
Y onaguni-Shima islands (£ 7% ). The governments that supported these expeditions had
of course economical afterthoughts: a refined map of the world and a good knowledge of
the peoples that inhabited it were essential to establish long term trades. The idea, widely
shared among the 18" century Europeans (including LaPérouse), that Taiwan was a key for
establishing and controlling trade with mainland China is a perfect illustration of this.
Nevertheless, scientific achievements of these expeditions are real. To the ones previousy
cited should be added embryos of atmospheric (meteorological records), oceanographic
(sounding sea bottoms), and geophysical (measurements of the direction of magnetic field)
researches, which today constitute part of the activities and interests of institutes like the
IES. Also today, the collected data are used to map various aspects and properties of the
Earth interior at different levels (sub-surface, crustal, or deeper in the mantle) and with
different precisions. In that respect, IES and other institutes of Earth Sciences around the
world are doing nothing else than continuing a way traced by Ferdinand Magellan, Abel
Tasman, James Cook, Jean-Frangois de LaPérouse, and many more.

Thefuture

What do the stories of LaPérouse and of the partnership between the Taiwanese and
French communities in Earth Sciences teach us (in addition, of course, to scientific
knowledge)? To my opinion, an important lesson is that broadening one's point of view isa
key ingredient for a successful and long lived enterprise. There is no doubt that the
expedition of LaPérouse achieved important scientific goals, by solving some geographical
issues and performing careful researches (as, for instance, in Easter island). It achieved this
because it was meticulously prepared, using the knowledge available at that time, and with
curiosity as a motivation. If the expedition ended as a disaster, it is mostly due to bad luck
(luck is, indeed, another key for success, but is more difficult to contral). It is also clear that
the quality of the research performed by the Franco-Taiwanese partnership benefited a lot
from bringing people with different expertise and culture to work together, which may in

turn have partly been motivated by mutual curiosity. Since its creation, the IES has
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constantly extended its field of expertise (the most recent one being the dynamics of the
lithosphere and of the mantle), and it is likely that more fields will be covered in the future.
From this point of view, the IES is doing avery good job. Another strategy, that, so far, was
not yet fully employed by IES is to broaden the cultural background of IES members.
Hiring more females and foreign scientists will increase the diversity of the IES, which is

likely to give a strong advantage in continuing to perform high quality scientific research.
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	會三十而立
	義本低我們幾屆。在MIT跟Kei Aki做地震學、震源物理。論為學，尤其論為人做事，義本是最有學養才華的。他早年MIT的畢業論文發表以來，五十多年了，是“among the most quoted seismological papers“。他同我們(大銘、Willie 及我)大概是在 1967年AGU春季大會時，在花團錦簇的Washington D.C. Sheraton Hotel 的草坪上認識的。四人幫初組成時，他毅然放棄國外高薪職位，回台挑起了這個“孵蛋” (王紀五語，見後)的工作，扛...
	世界上地震學家都管他叫Willie。Willie是在洛杉磯飛華府(早年~1966年 的AGU春季 meeting)飛機上認識的。當初以為他是日本人，不愛跟生人開口。所以第一次飛機上沒有交談。第二年在飛機上聽到他講廣東話。大銘同我才自我介紹，知道他在 UCLA(跟 Gordon MacDonald and Bill Kaula)及UCSD (跟 Freeman Gilbert及Walter Munk)，也做 Geothermal，還出了一本AGU monograph – Terrestrial ...
	而且他是像開機關槍一樣﹕沒有你插嘴的餘地。但是他又怕你不專心，或睡著了，隔不了三、五分鐘就會來一句﹕“Are you there﹖”。Willie 對吳大猷先生是很懷念、敬佩的。 吳大猷先生迷 Fritz Kreisler的小提琴。多年前有一陣Willie到處找Kreisler的CD 帶給他。近來Willie想要台灣(地球所或氣象局)好好做好歷史地震。第一步是要收集台灣歷史地震在世界上各處歷史老站的記錄，尤其在歐洲、日本與澳紐的。每一個地震記錄都需要人親自到歷史老站去尋找、掃描、收集。為了籌經費，...
	(2) 井下應變觀測與地震物理
	(3) 長時間尺度觀測與地震地質學
	He pointed out that the conquest of Taiwan should start with "gaining possession of the Pescadore islands, where there is a good harbor to shelter the fleet" and from where "it would not require more than five to six hours to cross the channel which s...
	L'Astrolabe and La Boussole then sailed towards the Pescadores islands (Penghu, 澎湖群島), carefully sounding the narrow canal between the north-eastern tip of the Pescadores and the sand banks of Taiwan. In the Pescadores, he observed different types of ...
	D. 拓展各項新的研究領域，使本實驗室具有世界級的競爭力：
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