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ADDRESS ON THE INFORMAL MEETING AT IGC

Hirotaka Ul
President of the Tectonic Research Group in Japan

Ladies and gentlemen, we Japanese structural geologists welcome all of you.

This get-together is to-get-know you each other with a litte! bit drink and to discuss carth scien-
ces, Japanese culture and so on. Before a drink, we have four lectures of titles as future perspectives
or IASTG or so. I appreciate Drs. Sue Treagus, Takesi Uemura, Casey Moore, and Paul Hancock.
These persons willingly accepted our tonight event. The fund of this get-together was offered by many
geologists. And Doshisha Universily kindly offered this beautiful room for us.

Well, I would like to introduce TRG], Tectenic Research Group in Japan, Someone says, TRG is
Totemo Rikouna Group in Japanese. It means so clever group in English, While the other says, TRG is
Totemo Rikutsuppoi Group in Japanese. [t means so quibbling group (chopping logic group) in English.

The purpose of this group is to exchange informations about field evidences, instruments of
lahoratories, and to discuss individual studies. Special symposium such as pull-apart basin or inver-
sion tectonics, $o on are wsually held. We issue Structural Geology (Kouzou Chishitsu in Japanese)
annually.

Now Japanese structural and tectonic geologists of about 400 persons join TRG]. This group is
not a society but rather loose community. It was founded in 1966. The first representative is Dr.
Toshihiro Kakimi being present in this room.

Well, I hope ladies and gentlemen enjoy tonight.

Thank you very much.
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PROBLEMS ON DEFORMATION FACIES

Takeshi UEMURA
Niigata University

Dr. Takagi-san, thank you very much for your kind introduction.

Ladies and gentlemen, friends and colleagues. Good evening everybody. As Dr.Treagus has ex-
plained just now, this evening is commemorative, indecd.

Our meeting is a get-together. but it is the first international meeting of structural/tectonic
geologists. In this meeting, this “Kyoto meeting” will be greatly appreciated in the future as the epoch-
making event in the history of structural/tectonic geology in the future.

As a member of the Tectonic Research Group in Japan, a promoter of this meeting, I would like to
extend a cordial welcome to all of you, who have come from various countries of the world.

And for myself, it is the first experience to speak at such a special meeting as a nominated speak-
er. When T think of it. T have to say on this occasion that I am not a structural or tectonic geologist
representative of Japan. Some friends of mine have compelled me to speak here. I would like to empha-
size that there are many excellent structural/tectonic geologists in Japan, in seniors and juniors, espe-
cially in our Tectonic Research Group in Japan.

Now, [ have to finish the prologue, I should not waste the precious time in this evening.

Well, | would like to talk about the deformation facies. I have presented in twice the related prob-
lem on IGC Sessions. The first was at Paris in 1980, and the second was at Moscow in 1984. Recent-
ly, in this April. at the annual meeting of the Geological Society of Japan, I have read the Presidential
Address entitled as "Facics of deformation structure®.

The principal idea and the total system of deformation facies was proposed in my previous paper
published in 1981. The reprints are here. If you are interested in, take it please.

Could I have the first slide please 7

Coneept of deformation facies is based on such a recognition. The facies must reflect both the de-
formation cnvironment and rheological properties of rocks to be deformed. The former is represented
by deformation grade for a definite rock, and the latter makes possible to discriminate the deformation
series at a definite environment. Mcan duetility and ductility contrast are available as indices to qual-
ify the grades and series of deformation, respectively.

The next slide please.

This shows main “facies structures”, their formative mechanisms and formative conditions in
terms of mean duetility contrast. The term “facies structure” follows the “facies fossil” in palaeontolo-
gy. and it is defined as key structure contributing to the interpretation of its deformation environment
as well as the rheological properties of rocks. On the basis of such an idea, various types of deforma-
tion structures in nature can be systematically classified, identified and correlated with each other.

The next slide please.

This is the “deformation facies diagram” with schematic illustrations of some facies structures.
The same type of diagram was once proposed by Donath and Parker (1964) to show the mechanism of

folding. There are lithological control in rock deformation. For instance, fault, joint and some cleav-
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ages can occur even in lithologically homogeneous rocks; however, folds and some other structures
cannot be formed unless the rocks are originally layered or anisotropic, namely, the rocks have ductil-
ity contrast.

As explained by the second slide, deformation series and deformation grade can be shown by
duetility contrast and mean ductility, respectively in this diagram.

Now then, the first problem is to revise the deformation facies diagram, and this is closely related
to the re-examination of principal mechanisms of facies structures described in terms of “mean ductil-
ity” and “ductility contrast”. Because, relative order of mean ductility and ductility contrast shown in
the diagram were those estimated from the formative condition of structure at that time. Accordingly,
this order may be changed with the progress of studies on the formative mechanism of structure, espe-
cially with the discussion of the rheological property of rocks at the deformation. You can easily point
out some problems to be discussed.

The next problem is to quantify the deformation facies diagram. Since the problem was already
mentioned and discussed in my former paper, it is not necessary to elucidate here, but still remains as
future problem.

The next problem is related to the principles in structural geology. 1 have proposed in 1986 that
there are two fundamental rules in structural geology, that is “exclusion principles of symmetry and
similarity”. The former is modified based on Sander's symmetry principle by re-examination of Curie’s
principle in physics by Paterson and Weiss (1961). It is briefly expressed that “in the tectonic pro-
cess, the symmetry of cause cannot be higher than the symmetry of effect”. Another principle is prop-
erly that of regulating the similarity condition of scale model experiments. Applying this principle
with some enlargement to the similar geologic structures in nature, it can be expressed that “the simi-
lar deformation facies cannot be formed under the conditions of different ductilities™. It gives perspec-
tive to discuss isofacies and anisofacies, identification and correlation of deformed structures
(Uemura, 1980, 1981), next slide.

My talk presented are closely related to most fields of structural and tectonic geology. We have
been making research of studies on the problems of history, mechanism, temporal sequence and spatial
zoning in the light of “deformation facies” in some metamorphic bebts in Japan. 1 regret, I have no time
to talk about them in this evening,

Thank you for your attention.
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