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Message to Geological Society of Japan

It was a special honor to visit the Annual
Meeting of the Geological Society of Japan
(JGS) representing the IUGS and the
Mongolian Geological Society (MGS). Last
year the Agreement between two Societies
signed, and it was the first visit of the MGS
representative. JGS is a very old member of
the IUGS, jointing a great number of
Japanese geologists, and has pride in its
achievement and contribution to the
development of the international geological
community.

My visit was extremely important for the
future development of the MGS. This has
provided me with a chance to learn first-
hand about many of the important activities

R %2 L Dr. Ochir Gerel

in which JGS is involved. Thanks to the
work of all committees under the council
leadership and outstanding staff the JGS is
in very good shape. I learned a lot, and I
and the MGS will share the knowledge and
experience of JGS, and our cooperation will
extend.

The Annual Meeting I attended offers an
opportunity for participants to share their
researches in the form of oral talk and
posters, and also includes discussion on
many topics. I am very glad that many
topics and interesting results related to
Mongolian Geology presented and
discussed, and our young researchers
studying Master and PhD courses in Japan
attended this meeting.

MGS is planning to continue our
cooperation with the JGS in many research
topics, and large world programs like
Geopark, YES to extend and improve
scientific training, to establish important
contacts to facilitate scientific exchange and
collaboration.

Ochir Gerel,
Executive Committee of the Mongolian
Geological Society
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Subduction-Zone Metamorphism: From Zeolite- through Blueschist- and

Eclogite Facies to UHP Recrystallization (Life Path: From Water-Buffalo Boy
through Student/Post-Doc at NTU, UCLA & NASA to Stanford Professor)

BAtEFSERE

Juhn G. Liou (Louie) (Stanford University)

Mr. President, members of the Geological Society of Japan
(JGS), ladies, and gentlemen. This afternoon I would like to
give my talk in Japanese. However, I'm sorry as I have to
use English in spite of the fact that my name was given by
Japanese during the Second World War when Japan occupied
Taiwan. But my “Nihongo wa zenzen wakarimasen”.

I would like to describe both the evolution of science and
the development of my scientific career, particularly those
activities associated with Japan and Japanese geologists. As I
may run out of time, I should first point out that this award
that you have bestowed me should be shared with Prof. Gary
Ernst, Yotaro Seki, Shige Maruyama, Yoshi Ogasawara,
Tatsuki Tsujimori, and Ruth Zhang as they have been
working closely with me for many years. and have
contributed to nearly two-third of my 360 publications. These
4 Japanese are rising and superstars in the field of geological
sciences. I include a few appropriate quotes: Prof. Seki as a
Superman used to tell me, “Louie, don’t be a sleeping pig.”
Maruyama as a Super Iron-man, has always said that, “We
Japanese work 16 hours and you Americans work only 8
hours a day.” In his first visit to Stanford, he stated that “We
Japanese used microprobe and you Americans use

Fig.1. Petrogenetic grid of metabasalts deduced from
experimentally determined stabilities of lawsonite, laumontite,
wairakite, prehnite and pumpellyite in Ca0-Al1,03-Si02-H20
system (modified after Liou, 1971).
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microscope for petrological

study”. Ogasawara is a 7—

11 man as he showed up in

his office at 7 AM and not

returned home until 11 PM

and is “interested mainly in

diamonds and marble, but

not others”. Tsujimori is a

Spiderweb person as he has

always connected with the

internet no matter when and where he is. I can always rely
on him and Tatsuki would reply, “This is simple, let me do
it.” These quotes just signify that these colleagues work
extremely hard. To have been associated with these diligent
and intelligent Japanese geologists, I have learned and
benefited a lot, and I really appreciate their scientific
cooperation and friendship.

In addition to share my award with these four Japanese, 1
will also acknowledge a few other Japanese colleagues who
influenced and helped me a lot for my research. These
include but are not limited to Prof. Banno who first
introduced me the Sanbagawa metamorphic belt in 1978; it
was on this trip that I met young Shige Maruyama. I
acknowledge Profs. Seki, Oki, Sakai, and Hirano for a US—
Japan project, as well as Profs. Okamoto, Katayama,
Nakajima, Terabayashi, and Enami for my Stanford projects.
Particularly Katayama-san taught several Chinese colleagues
including Ye Kai and Liu Fulai about mineral-inclusion
studies of zircons from Dabie-Sulu UHP rocks.

Naturally I also appreciate many of my Stanford colleagues,
postdocs, and students; one of them is here today — Dr.
Moonsup Cho from Korea, and my Chinese and Taiwan co-
workers, and of course, my wife. For institutes, I thank
Stanford University, the US National Science Foundation and
the JGS.

In a tectonic model for the subduction of the Paleo — Pacific
oceanic plate beneath the Japanese Islands, the oceanic crust
together with pelagic sediments were subjected to a
progressive subduction-zone metamorphism from the zeolite-
through high-pressure (HP) to ultrahigh-pressure (UHP)
conditions, and eventually was transformed back into the
mantle. Some of these metamorphic rocks were exhumed to
the surface. I believe that our life is similar to such tectonic
process. Once we are born and become mature, we start to
experience youth through middle to old and ultra-old age, and
eventually die. In my talk, I would like to describe how I was
transformed from a water buffalo boy through a college
student at National Taiwan University, UCLA, and NASA,
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and to Stanford professor. I hope my personal experience
could inspire some young Japanese students to redouble their
efforts for the future.

I took care of few water buffalos for my family when I was
6 to 14 years old as I was raised in a very poor family during
the Second World War. For example, I did not wear shoes
until I was 8 years old and I had to do a lot of farm work in
the family rice field. As an 8-year old, I was hit by a water
buffalo and hospitalized for nearly one month. I was lucky
that I was not killed. After this accident, I did not do much
more faming, so I could concentrate to study and eventually
passed the stiff entrance examinations and admittance to the
best high school and University in Taiwan. In fact, the only
Taiwanese Nobel Prize winner graduated from the same high
school and university. I emphasize that luck is very, very
important. Your fate in the future sometimes depends on how
fortunate you are. Perhaps because I was not killed by the
water buffalo, I was able to get into the best schools. That's
rather good luck!

My hometown in Central Taiwan is the headquarters of
the only Chinese petroleum company in the island. As a
young boy, I envied many petroleum geologists who came to
my rice field to take their evening walk after 5 o’ clock in the
summer time while the farmers were still working until
sunset at 9 o’ clock. The life was so much different between
the geologists and farmers that I therefore dreamed to
become a geologist.

For my Ph.D. thesis, I worked on the stabilities of calcium
zeolites and the low-pressure limit of lawsonite at UCLA. My
thesis advisor was Prof. Ernst who was the first winner for
this JGS International Prize. Fig. 1 summarized a
petrogenetic grid of metabasites that resulted from my Ph.D.
thesis. It shows the stabilities of lawsonite, prehnite,
pumpellyite and two Ca-zeolites - laumontite and wairakite, in
the system, Ca0-Al:03-SiO2-H20. Naturally, such a
petrogenetic grid was challenged by geologists, suggesting
that such simple system could not be used to model natural
basaltic rocks. However, laumontite is an index zeolite-facies
mineral and wairakite is characteristic of geothermal systems
and mid-oceanic ridge basalts subjected to higher geothermal
gradients. Along cold subduction zones, laumontite-bearing
metabasalts transformed to lawsonite-bearing blueschists at
burial depths > 10 km and lawsonite is continuously stable to
depths of nearly 100 km, based on experimental studies by
Okamoto and Maruyama at Tokyo Institute of Technology
(TIT), and natural parageneses of lawsonite eclogite by
Tatsuki Tsujimori.

At UCLA in 1965, I met Dr. Seki who was a young postdoc
for George Kennedy. During my Ph.D. study, Seki-san
provided me with the starting materials for my experiments.
At that time, Seki and Ernst were working on a US— Japan
cooperative project on a comparison and contrast of the
Sanbagawa HP belt of Japan and the Franciscan complex of
western California. I learned a lot from both Gary and Yotaro
not only for the natural occurrences of zeolites, but also for
the formation of blueschist-facies rocks in subduction-zones.
At the same time, I also determined the stability relations of
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Fig. 2. Schematic cross-section contrasting the tectonic setting
of generation and exhumation of: (A) Alpine-type and (B)
Pacific-type HP-UHP belts (after Maruyama et al., 1996).

prehnite and learned from Shinji Kuniyoshi, who was a
UCLA student from Okinawa, on the burial metamorphism of
the Karmutsen metabasites of the Vancouver Island in
western Canada. These metabasites are pieces of an ocean
plateau (the Wrangler block) and occur a low-grade burial
metamorphic sequence from zeolite- to prehnite-pumpellyite
facies index minerals. In 1984, I conducted a Karmutsen
project at Stanford; both Shige Maruyama and Moonsup Cho
were involved.

At the end of 1968, I applied a post-doc position and
intended to study low-grade metamorphic minerals of lunar
basalts. As the lunar surface is covered with basaltic rocks,
zeolite-facies minerals should occur if water exists there. My
proposal was accepted before I received my Ph.D. degree.
However, to work at NASA, scientists need to be either a US
citizen or have permanent resident status. I waited for
almost a year before I got my green card. When I started in
July 1970, the Apollo 11 mission was completed and study of
the returned lunar samples indicated that there was no water
on the moon, hence no low-grade metamorphic minerals in
the lunar samples—although more recently water has been
proved to occur on some lunar surfaces—. Hence, I did not
get involved in the study of lunar samples. Instead, I worked
on (1) the stability of epidote and the greenschist to
amphibolite transition in my experimental laboratory, and (2)
some blueschist and ophiolite samples from East Taiwan
using the best microprobe at NASA; this preliminary
research led to have a successful US— Taiwan Project in 74-
80.

During my 2-year stay in NASA, the United States was at
the golden age. As a postdoc, I got lots of supports. I was
very productive in terms of publications. At the same time,
during the Apollo Mission, I have met many world-class
petrologists, geochemists, and geophysicists. Again, good luck
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Fig.3. Fig. 3. A P-T path and zircon growth model for Dabie-
Sulu eclogitic and gneissic rocks from the prograde through
UHP to retrograde stage with eximated exhumation rate at >
5 km/Ma (after Liu et al., 2002; Liou et al., 2009).

was with mel

In 1972, I was recruited to be a Stanford faculty member
and I have been there ever since. During my 38-year
teaching career I have enjoyed an excellent research
environment and was associated with many outstanding
students and faculty members. Today, I restrict my talk to
only to a few Stanford projects that involved with Japanese
colleagues and emphasize my long association with Profs.
Ernst, Shige Maruyama, and Ruth Zhang, In 1978 I spent a 6-
month sabbatical in Japan with a Guggenheim Fellowship
support hosted by Seki. He arranged me to have a field trip
to the Sanbagawa belt with Prof. Banno. It was during the
trip, I first met Banno-sensei and many of his students,
including Maruyama, Hirajima, and Enami. I was so
impressed with Shige and I invited him to be my postdoc in
1980. In fact, in that year I organized the first US— Taiwan
symposium on Sutures in Taipei after a successful completion
of 6-year US — Taiwan Project led by Profs. Ernst, John Suppe
and myself. I invited Profs. Miyashiro, Seki, Banno and Shige
to participate in the symposium and field trip to East Taiwan;
Banno-san was not able to attend. That was my first time to
have met Prof. Miyashiro. I was really lucky to have been
associated with these best Japanese metamorphic
petrologists.

During a US—Japan project on water-rock interactions
with Profs. Seki, Sakai, and OKki in 1984-87, 1 visited many hot
springs in northern Honshu and several geothermal fields.
Two most important scientific activities are (1) the Onikobe
geothermal field and (2) the Seikan undersea tunnel between
the Hokkaido and Honshu. To explore the geothermal energy
at Onikobe, the Japanese Electric Power Company had made
many drillings to the green-tuff formation and many
continuous cores were recovered. One of my Stanford
students completed his Ph.D. thesis on the effect of acidic
fluid on alteration of andesitic core samples. Seki together
with us published a monograph on the parageneses and
compositions of zeolite-facies and prehnite-actinolite facies
minerals (laumontite and wairakite), and the effects of acidic
fluids on the crystallization of Ca-Al hydrous silicates in
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contrast to the formation of clay + carbonate minerals.

In 1983 during our field trip to northern Japan, we also
visited construction of the Seikan undersea tunnel between
Hokkaido and Honshu. This tunnel lies at about 200 meters
below the sea level, and about 100 meters below the sea
bottom. The project was initiated during the 2nd World War
and the purpose was so that people could travel between
Tokyo and Sapporo within 5 hours using a Shinkashan
compared to more than 15 hours by train + ferry.
Constructions of pilot, service, and main tunnels were in
progress; we visited the pilot tunnel and collected samples for
our study of diagenetic minerals including dolomite
replacement after calcite. We studied both samples that we
collected and many drill hole cores that Seki has accumulated
before tunnel construction. We published a monograph in
1980. This was a very exciting eye-opening experience to see
such big undersea tunnel. In fact, I was told that it costs
more than $1 million dollars simply to complete 1 meter long
for the construction of tunnel. As these tunnels lie beneath
the sea bottom, it was hot and it involved several leakages of
seawater through green tuff and overlying sedimentary rocks
into the tunnel. They have to use many local fire engines to
pump out the gushing seawaters from the tunnel.

Next I will briefly introduce two types of HP-UHP belts
that Maruyama and other Japanese scientists were involved
in my Stanford projects: (1) the Pacific type Franciscan
complex in the Coast Range of California, and (2) Alpine type
Aksu blueschist belt of western China and UHP rocks from
the Dabie-Sulu belt of China and from the Kokchetav Massif
of northern Kazakhastan. Upon his arrival in 1980 as post-doc,
Maruyama proceed with numerous field and experimental
projects with my students and associates at Stanford. He first
systematically investigated parageneses and compositions of
minerals from low to higher-grade of blueschist-facies
metagraywackes at Pacheco Pass and metabasalts at Ward
Creek of California Coast Range. Subsequently one of
Maruyama’s students, Terabayashi-san undertook study of
the Franciscan complex in northern California for his Ph.D.
thesis in 1992. Three of us have compiled the distribution and
detailed descriptions of HP-UHP rocks in the world
(Maruyama et al., 1996). At Stanford, Maruyama also
completed several experimental P-T studies including the
greenschist-blueschist facies transition, prehnite-epidote
equilibria and heulandite-laumontite reaction with my student
Moonsup Cho. Three of us completed a benchmark chapter
on the low-grade metamorphism published in 1987 (Liou et al.,
1987).

In the 1980s, most blueschists were considered to be of
Phanerozoic ages as the ancient lithospheric plate was
considered too thin, hot and buoyant to be subducted;
moreover, preservation of ancient blueschists seemed to be
difficult as blueschist minerals require cold geothermal
gradients to be preserved. Hence, blueschists older than 600
Ma are extremely rare in the world. The first Metamorphic
Map of China published in 1986 shows a few Precambrian
blueschist belts including those in Aksu of western China and
the Qinling-Dabie Mountains of central China. Maruyama-san
participated our field excursion to examine the Aksu
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Precambrian blueschist belt in 1986. At Aksu, we found that
red-colored Sinian (Late Proterozoic) Sandstone formation lies
unconformably on the deformed blueschist-bearing Aksu
group. Such field relation suggests that metamorphism and
deformation of the Aksu blueschist and pelitic schist occurred
prior to the Late Proterozoic sandstone deposition. Nakajima-
san separated some phengitic mica from these Aksu pelitic
schists and yielded K-Ar ages of 690-720 Ma. The conclusive
field relation and radiometric ages were published in Geology
and Nature respectively in 1989 and 1992.

Fig. 2 is a schematic diagram showing the contrasting
tectonic settings of generation and exhumation of two types
of HP-UHP metamorphic belts. The top diagram shows the
Pacific type subduction of oceanic lithosphere and
development of an accretional complex, fore-arc basin and
huge magmatic arc. A transit from the Franciscan Complex
through the Great Valley Sequence to the Sierra Nevada
magmatic arc in northern and central California and the
Cretaceous Japanese active margins from the Sanbagawa
landward to the Ryoke belt are classic examples. The bottom
diagram is a classic example of the Collision-orogenic belt
between the Indian and Eurasian continent and occurs an
exhumed HP-UHP belt lacking coeval island arc magmatism.
HP-UHP rocks exposed at Dabie-Sulu of central-eastern China
and the Kokchetav massif of northern Kazakhstan belong to
this type.

In 1984, Christine Chopin and Dave Smith respectively
identified coesite inclusions in garnet and omphacite of UHP
eclogitic rocks in the Dora Maira Massif of western Alpe and
the Western Gneiss Region of Norway; this finding has
established the UHP metamorphism resulted from the
subduction of continental materials including granitic gneiss
+ passive-margin pelitic and carbonate sediments + minor
mafic-ultramafic rocks to depths greater than 100 km.
Subsequently, Sobolev and Shatsky (1990) discovered
microdiamond inclusions in garnet and further substantiated
the organic carbon and its host sediments from the
Kokchetav Massif of northern Kazahkstan were
recrystallized at subduction-zone depths > 150 km.

Right after we recognized the unconformity confirming the
latest Precambrian age of Aksu blueschists in 1985,
Maruyama, my student, Xio-min Wang, and I traveled to and
conducted a field study of the Dabie Mountains of central
China; this EW trending belt from Qingling through Dabie to
Sulu was mapped as the largest Precambrian blueschist belt
in China. To our surprise, the blueschist was poorly exposed
and is restricted only to a narrow small area in the southern
end of the Dabie Mountains. Instead, we saw abundant
eclogite blocks enclosed in gneissic rocks throughout the
central Dabie region. We systematically collected many
samples along highways during our first reconnaissance
fieldwork, and conducted petrographic observation of many
eclogite thin sections at Stanford. Wang with the help of
Maruyama and Enami-san, who was my post-doc for my
Salton Sea geothermal project, found many inclusions of
coesite and its pseudomorphs in both garnet and omphacite.
To be cautious, I sent few thin sections to of the Geophysical
Laboratory to use Raman spectroscopy to confirm our
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Fig4 . Mineral 180 profile of 100-5000 m depth of CCSD-Main
hole for eclogitic and gnessic cores showing the 180 depletion
down to 3300 m (after Zheng et al., 2010).

identification. Our finding of coesite was first submitted to
Nature in 1987, however, the paper was not accepted due to
the influx of manuscripts on the subject of cold fusion;
instead, we rewrote and submitted our manuscript to
Geology.

Since our paper was published in 1989, the Dabie
Mountains have become a classic UHP region and have
attracted many Chinese and international geoscientists to
conduct mineralogical, petrological, geochemical, and
geochronological investigations. Maruyama and his TIT
associates completed a variety of research projects; for
example, Dr. Tabata was the first to employ laser Raman for
the identification of mineral inclusions in various domains of
zoned zircons and also used for SHRIMP U-Pb age dating. His
and many other later results indicate that the zircon cores
with inclusions of quartz and plagioclase have inherited late
Proterozoic ages of > 680 Ma, whereas the coesite-bearing
mantle domains yield an age of 231 * 5 Ma; the zircon rims
with amphibolite-facies mineral inclusions yield ages of about
211 = 10 Ma (Fig. 3). These together with P-T estimates, we
established a consistent P-T-time evolution for the Triassic
subduction of the Yangtze craton beneath the Sino-Korean
craton. Subsequent studies of eclogites and country rocks
including gneisses, marble, quartzite indicate that inclusions
of coesite and its pseudomorphs are widespread not only in
eclogites but also in country rocks, hence in situ UHP
metamorphism of supracrustal rocks is evident. Finding of
microdiamond has also been reported by Chinese workers
and by Aral Okay in 1992; although such identification was
subsequently proved to be incorrect. Most importantly, age
determinations by several independent groups using a
variety of isotopic geochronology prove that the UHP
metamorphism of the Dabie-Sulu orogeny occurred in
Triassic time instead of during the Precambrian as had long
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been accepted by Chinese. The first book on Ultrahigh-
Pressure Metamorphism was edited by Coleman and Wang
in 1995. I led several field trips to visit Dabie UHP rocks
including an International Eclogite Field Conference in 1995
and the International Geologic Congress in 1996.

From many systematic studies of more than 2000 zircon
grains from the Kokchetav Massif described later, Maruyama
and Katayama concluded that zircon is the best mineral
container to record UHP metamorphism and to determine P-
T-time path for subduction and exhumation of an orogenic
belt. During my 3-month sabbatical at TIT in 1998-99, several
Chinese petrologists including Ye Kai and Liu Fulai visited
TIT to employ the same approaches to determine P-T-time
paths for UHP rocks in both the Dabie and Sulu belts of
central-eastern China. A comprehensive review of such study
of zircons from Dabie-Sulu UHP eclogites, para- and ortho-
gneisses, marble, quartzite, amphibolite and even ultramafic
rocks was published by Liu and Liou in 2010.

A Sino-Japan project lead by Prof. Banno of Kyoto
University and Prof. Cong of the Chinese Academia Sinica on
the Sulu UHP terrane of eastern China began 1987-83. Prof.
Banno and his associates including Profs. Hirajima, Enami,
Ishiwatari and Wallis conducted field mapping of selected
regions and reported detailed petrotectonic investigations of
many Sulu UHP rocks. Under the agreement of such
cooperative project, Ruth Zhang of the Chinese Academia
Sinica undertook fieldwork and petrological studies, and spent
several months using the microprobe at Kyoto University for
her Ph. D thesis under Banno's supervision. After she
completed her doctorate in 1989, she immigrated to the US
and was a Stanford post-doc/research associate until her
retirement in 2009. Because of her excellent training and
experience on HP-UHP rocks and her extraordinary
dedication to scientific research, our Stanford US-China
project on the Dabie-Sulu UHP terrane and the US-Japan-
Russian project on the Kokchetav Massif described below
were extremely productive.

One of the most exciting findings of the Dabie-Sulu UHP
rocks is the extremely negative delta *O values (< 9 per
mills) of metamorphic minerals from outcrops and drill hole
cores. The presence of anomalously low"™0 values suggest
that extensive meteoric water-rock interactions both prior to
and attending Snowball Earth conditions during mid-
Neoproterozoic rift magmatism, and limited fluid infiltration
during Triassic continental subduction and exhumation. Such
late Proterozoic water-rock interactions have also extensively
oxidized the protoliths, thus ferric iron-bearing minerals such
as epidote with inclusions of coesite are rather common,
whereas lacking elemental carbon, diamond could not
crystallize even under its conditions of P-T stability.

Detailed P-T estimates of Dabie-Sulu UHP rocks,
particularly garnet peridotites with possible occurrences of
majoritic garnet lie in a P-T region with a geothermal
gradient less than 5°C/km. These P-T conditions were not
previously recorded in metamorphic rocks, this P-T realm
having been considered to be a forbidden zone.
experimental geochemists have produced several UHP

However,
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hydrous phases at extremely high pressures and low
temperatures using piston cylinder or diamond cell
apparatus. We pointed out in our Science paper in 2000 that
these UHP phases are extremely difficult to be preserved;
where retained, they may occur as nano- to micro-size
inclusions in rigid minerals such as zircon or as exsolution
lamellae and require sophisticate facilities to determine.

Prof. Yoshi Ogasawara of Waseda University spent one and
half years at Stanford as visiting scholar in 1995-96. I
convinced him to join Stanford group to work on UHP
marbles from both China and Kazakhstan. In 1997, I brought
Maruyama and Ogasawara to visit Kazakhstan to negotiate a
joint project with Kazakhstan scientists from both their
Survey and the Academy of Science in Almaty. During our
short stay, we managed to make a field trip to Kokchetav, an
area that I had visited twice during the Stanford —Russian
project. The Kokchetav Massif is set in farmlands with
extremely poor exposures of HP-UHP rocks. Maruyama
suggested a drilling project and submitted a proposal to the
International Continental Drilling Program (ICDP) inasmuch
as Japan and US are the ICDP members. It was turned down
for 3 reasons: (a) no appropriate geologic map to show the
distribution of lithology, (b) no regional seismic and other
geophysical data, and (3) no commitment from the host
Kazakhstan country. Instead the ICDP ultimately approved
the first CCSD project for the Sulu UHP terrane in eastern
China.

Under a US-Japan-Russian-Kazakhstan cooperative project,
Maruyama organized a field mapping team with more than 8
students and associates and spent 3 field sessions (1998-2000)
to map the areal distribution of various metamorphic units
and to determine internal and bounding structural relation of
the massif. Some 7-8000 samples were collected during the
course of these field sessions. Laboratory studies of those
rocks include micro-structural analyses, petrographic
descriptions, mineral compositional analyses, P-T
determinations, geochemical studies of major and trace
stable isotopes,
characterization of zircons and included micro-assemblages.
During this period, Stanford, TIT and Waseda hosted several
visiting Kazakhstan geologists; 3 UHP workshops specifically
for the Kokchetav Massif were held at Waseda in 1997 and
2001, and at Stanford in 1998. These workshops at Stanford

and Waseda together with several International Eclogite

elements + geochronology and

Conferences every other year brought many international
colleagues to meet and discuss petrotectonic problems related
to continental subduction, collision, exhumation and mantle
dynamics. I co-chaired Task Group 6 and 8 of the
International Lithospheric Programs (ILP) for nearly 10 years,
and organized many UHP workshops and special issues on
UHP rocks; these activities are extremely significant for
scientific exchanges among most active young scientists; I
was lucky to be associated with many international friends
and received a lot of help and support from Japanese
colleagues.

Preliminary results of field and laboratory studies of the
Kokchetav Massif were published in an Island Arc Special
Issue (v. 9, no. 5, 2000) edited by Liou and Banno; two other

HAME %A News 13 (11)




Island-Arc special issues on UHPM were edited by Liou-
Banno-Ernst (v. 5, no. 2, 1995) and by Liou-Maruyama-Cong (v.
7, no.l, 1998). Comprehensive results of our research were
published in 2002 in a research book “The Diamond-bearing
Kokchetav Massif, Kazakhstan: Petrochemistry and Tectonic
Evolution of an Unique Ultrahigh-Pressure Metamorphic
Terrane” by University Academy Press of Tokyo. Prof. Nick
Sobolev and I subsequently established another US-Taiwan-
Russian Project to map lithologies of the Kokchetav
underground galley in 1999-2001 and to work on mineral
exsolution lamellae using analytical transmission electron
microscopy. The US-Japan project on the Kokchetav Massif
was very productive and educational; we have had excellent
multi-national scientific exchanges and cooperation in spite of
the fact that many Kazakhstan colleagues spoke only limited
English.

As I am running out of time, my comments on the input of
another young Japanese raising star, Prof. Tatsuki Tsujimori
will be briefed. He was a post-doc and visiting scholar at
Stanford from 2002 to 2006 and has engaged a variety of HP-
UHP research with me together with Bob Coleman
(Franciscan tectonic blocks, jadeitites), Ruth Zhang and Gary
Ernst (Dabie-Sulu UHP terrane and its eastern extension) and
two graduate students, Chris Mattinson and Uwe Martens.
Tatsuki went to Guatemala with Bob Coleman to study
jadeitite in 2003 and compared the mineral parageneses with
those in Japan. He returned and helped to establish a US-
Japan-Guatemala project for Martens’s Ph. D. thesis at
Stanford. He himself investigated Guatemalan lawsonite
eclogites and determined the P-T estimates to be close to
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those of the Forbidden Zone (Tsujimori et al, 2006). He has
also worked closely with other US scientists, including
George Harlow, Sorena Sorenson and Jinny Sisson in
structural, petrological and geochronological aspects of two
distinct eclogite-bearing terranes—serpentinite-host Pacific
type and gneiss-host Alpine type. Tatsuki has been
continuously working with US scientists and has helped his
Ph. D. student from Mexico in studying Guatemalan eclogites,
and to develop the best isotope geochemistry facility at
Okayama University Misasa.

In short, I am lucky to be associated with so many
outstanding Japanese geoscientists. I pointed out that Tatsuki
is a rising star and Shige is a superstar; I was very proud of
their performance as scientific leaders after their return to
Japan from Stanford. In fact, Shige has received the “Medal
with Purple Ribbon” in 2006, the highest honor in the history
of the Geological Society of Japan.

Finally, I would like to remind some of you young
scientists that (1) you are the master of your own future. (2)
Don’ t underestimate your own potential and talent and don’ t
be afraid to explore the unknown. (3) Work as hard as many
of my Japanese colleagues like Shige, Yoshi and Tatsuki. (4)
Don’t be afraid to make mistake because failure is the base
for your future success. (5) Your success depends on talent
and intelligence, hard work, diligence, as well as luck. I was
very fortunate in my career, and I hope that all of you will be
lucky, healthy and happy. I really appreciate the honor you
have bestowed me today.

Arigato gozaimashita.
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