ATFEFRDET BT —E & FEH ICEB T

BR7E. HIRl, AR2EETDHILEHELE

Discovery of the Yamaot-69 Meteorites: A Firsthand Account
Masaru Yoshida, invited talk, Workshop on Antarctic Meteorites: Search, Recovery, and Classification.
July 26-27, 2008, Matsue, Japan  (FrplFEFEEEFLEK, 2008 4F 7 H 26 H)

Title: SI-1

I. Introduction: briefly (S1-2, importance of Yamato Meteorite discovery)

II. Prologue (S1-3)

1. Suggestion by Professor Gorai to Yoshida

i) S1-4, Professor Gorai who suggested to bring meteorite from Antarctica was the member of Special Committee of
Antarctic Research of Science Council of Japan. Yoshida, who had respected Prof. Gorai visited him just before the
departure to Antarctica in Autumn 1968.

ii) SI-5, Yoshida proposed Gorai, that he will bring some gift rocks from Antarctica. Gorai said “I am now not

interested in metamorphic rocks from Antarctica; rather, please bring me a gift of meteorite”.

2. (S1:6) Reason why Gorai happened to realize meteorite from Antarctica.

Gorai explained, “Because all are snow-covered white, and meteorites will be easily found”.

3. (S1-6) Background why Gorai suggested meteorite
Professor Gorai was a very advanced petrologist who was interested in the evolution of magma and the earth. His

interests in those days were ultramafic rocks and meteorites.

II. Discovery and collection of meteorites

1) JARE 10 inland survey program: glaciological survey (S1-7, 8, 9, 10, 11, 12, 13, 14, 15)

ii) First discovery of Yamato Meteorites, Figs. 3, 4, 5, Tbh-1 of Yoshida, 2003. (S1-16 onwards)

iii) Locations of the discoveries Fig. 8 (S1-20)

iv) Field note description of the first discovery: translation from field notes by Naruse and Ageta. Fig. 6, 9, Th. 2
of Yoshida, 2003 (S1-18, 19, 20) .

III. Storage and transportation of meteorites
i) (S1-24) Packing tape and soft-tip pen

ii) Packing in tin-can with other rock samples, for shipping

IV. Identification of meteorite and reports.
i) S1-25, The meteorites were passed to Prof. Gorai as gifts from Antarct6ica.
ii) Telegram and letters (English translation). S1-26, 27

Table of reports 1970-1971 (S1-29). Akahata report (S1-:30).

IV. Concentration mecamins, prediction of future collections, and start of the meteorite collection project
Understanding of concentration mechanism at those times. Fig. 10, S1-30, 31, 32, 33).

Akahata notes English translation (S1-34).

Extraction from Yoshida et al., 1971 (a paragraph) S1-34.

Start of the meteorite collection program by Geology Group of JARE. (S1-35)
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Importance of the First Discovery of
Yamato Meteorites in Planetary
Science

In December 1969 an inland survey team of JARE
discovered several meteorites in the Yamato
Mountains.

The discovery worked as the initiative of
successive meteorite search in Antarctica which
resulted in amounting huge collection of
meteorites and prompted drastic development of
solar material science.

It would be worth reporting, making as common
knowledge, and recording what happened at the
time of discovery, from the view point of the
history of science.

SI-2 XEEFEEREDEBEMLEAREDEZH




e Prologue: Some Initiatives
for the Discovery

Late Professor M. Gorai, who was the member of
Special Committee on Antarctic Research of Japan
Science Council, requested Yoshida, as a half joke,
to bring meteorite as a gift from Antarctica.
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Suggestion by Professor Goral to Yoshida

Yoshida visited Professor Gorai just before the departure to
Antarctica in November 1968 and proposed that he will
bring some rocks from Antarctica as a gift to Prof. Gorai.
Professor Gorai said

"I am now not interested in metamorphic rocks from
Antarctica: rather, I am now interested in ultramafic rocks.
Also please bring me a gift of meteorite”™.

Professor Gorai was the very intelligent, advanced and
active petrologist always having aimed to further study the
evolution of magma and of the earth, and had been very
much respected from Japanese young petrologists.
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e Reason why Gorai happened to
realize meteorite from Antarctica

» Gorai explained "Because all are snow-covered
white, and meteorites will be easily found”

e Background why Gorail suggested
meteorite

 His interests in those days were ultramafic rocks
and meteorites, for studying the evolution of the
earth. Actually he started to incorporate
meteorite science in his lecture in late 1950's.
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The Inland Field Program of
1969 JARE 250 km Triangulation
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JARE 10 Inland Survey Team

Scientists Logistic members

HqHandu Geologist o. Ishiwata  Mechanics
: I:lm"rushldu Geologist T?lkkawa Doctor
. EDT[-TI Geomorpho legist Sf}_:;{i-rl Media
- h: :'Haruse Glaciologist I:'Ij.ﬂgl'agi Mechanics
. Y jﬁgeta Glaciologist ‘:’iﬂi\la&da Mechanics

= (25) (28)
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)ccurrence of the No.1 meteorite
Field sketch by R. Naruse)

Blue ice or depth-hoar ice
p=0.7= (?)

Fhe ice here is not the insitu formation, but should be glacier ice
‘lew from inland. (if so, then the ice is not so deep-origin).

Ne tried to dig for about 20 cm, but found noting except ice.
Inly one sample shown on the figure occurred isolated.
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Dec. 21st 1969, Y., PR R

Field note by ;
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At 10:35, arrived at CV AN S A AT
point,  shifting  from L I dall ¥ " Y
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measurenent of only the
point 145 is completed, The following KRG0S has shortly arrived, and then we forwarded for OW point,
passing the measurement work to DEG0B. A such, the top is always the KC car. AF aboat 15000,
after rhwnq for 300 meters from -’.:l.-l', Naruse found and coflected 2 black massive block, mssrﬂ'v
mateorrle. . -

(I-:I.Erp-:rt of the note is -:hhrmﬂmd}
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Translation of a part of field | — 7
note description of Ageta, e e S P
Dec. 21st, 1969 :
o — = TF, 25 T ik IR

---------------------------------- L T s T pa J AT 'F'"-"i_‘ll"!‘
Soon after departing from 10-74 point, ;Lﬂ':_u ks
we encountered an irregular crevasse A ?'_{ ey
zone, From 10-76 point, we forwarded rer et pimd, |
to the left-hand nunatak, towards iﬁ: e .I
132030° from the line delineated from .;mi:_a_-.fﬁﬁiimg
76 to X. After driving 800 meters, a _":‘_’““*"""“1*"*
black rock something Ilike a ;aj-i,',ﬂ?i;’.f:;‘"'h -
pomeganate was found, and at i e iy

AR __”'_-IE'F""-
about 1.4km peoint, a rock - ’:?‘L;:;_::ﬁ#‘f*
something like feces was found. 3 _:*:_:-:-:: i::iw?hnr
................................. : P e " d:f >
EEdS i B B P BRI EPARARE AR ﬂ“ thE Wa'f ;‘J_‘::h?"tq::_":-“::fr-’
back, at about 500 meters before | = n R R
10-76, soil is found within ice. The ' .
tweo rocks (above) appeared to be

just settled on ice.
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SI-21 RESHZFEL 9N  (Yoshida et al., 1971 2°5)

List of meteorite collection in Dec. 1969
{Partly modified from the list given by Yoshida et al, 1971 and Yoshida, 2003)

Specimen Reporter  Location description in the | Field description by the

Ne. to Yoshida freld (N is magnetic ) | coffector. ltalic: description by
| Yashida.
1. 69122101  Naruse 400 m from ADTH to ADTG, 'ﬁkﬂiﬂhﬂﬂl’rﬁn with pan-
2 6922102 Ageta 800 m from AD1 3 to angarntnwli‘lm black rm:ll,
Totyakuiwa _hmalﬂ'u-ﬂu, rounded with
mﬂun‘ﬁh
3 69122108 Ageta 1.4 km from AD1 3 to Feces-like rock; peridotite-like
Totyakuiwa rock

......................................................................................................

4. 69122201 Ageta 500 mnorth from AOT4  Blackrmck
5. 69122301 Yoshida, 6.3k km from A013 toward ‘Black rock
Ageta ‘Motoiwa, and then 1.6 km |
‘toward AD14. This is 7.4 km

_———ee—ee e

6. 69122601 Ageta  Ca 15 km northwest of AD10. Black mck
1. 69122602 Ageta Ca 1.5 km northwest of AD10, Black rock
_only 1m apart from 2601,
8. 69122603 Ageta EIII m north from AO10 .__..E.E_!'!FE_'FEF..-.____..___-..--_-_-
9. 69122901 Ageta .3 km northwest of ADOS and | Black mck
| ‘then turned toward northeast |
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eStorage and transportation
of meteorites

Several meteorites were tied by packing tape,
making something like a necklace. Each necklace
was numbered on the tape by a felt-tip pen
(Photo).

All necklaces were kept in a cotton bag and kept in
a 18 litter tin can, mixed with other rock samples.

The tin can was transported to the Syowa Station
by the snow car, and then shipped to Japan.
During the transportation, the can was not open.
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Model example how the collected meteorites
were numbered
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Identification meteorites and
: moveme '

i) The collected meteorites were handed to Prof., Gorai by

Yoshida, both being suspected the possibility that at least
some should be meteorite.

ii) Professor Gorai weighed and taken photos of all the rock
samples, and then made thin sections and examined under

microscope. He realized that all samples are meteorite and
further, are of different lithology. Prof. Gorai promptly sent a
telegram (All were found to be meteorites!), and successively
wrote a letter to Yoshida (July 10th) (next slide).

iii) Yoshida responded Gorai through a letter indicating some
field details of the occurrence of the meteorites, suggestion
to concentration/occurring mechanism, storage and
belonging of meteorites, and plan of making a report with a

deadline of August 15th (next-next slide) .
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Early movement and Reporits related to the
Meteorite Discovery

1969. 12. Discovery of meteorile in the Yamato Mis.

1970.3. Return from Antarclica,

1970.6. meteorites were passed to Prof. Goral in June 1970.

1970.7. Goral Telegram “All are Meleorites!”.

1970.7.+ Wintering Report by Ando, "Collection of Meieorites”.
1970.8. Report in MAGMA by Gorai "Meteorite Museum in Antarctica.
1971.1. Polar Report by Yoshida et al. “Discovery of .......ccciiviinnne
1971.1. Newspaper Akahala, "Mystery of Nine Meleorite from AnL
1973. Two EPSL papers by Shima & Shima and Hintenbesger et al.
1975.10. Firs Symposium on Yamato Meteorites in Tokyo.
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Meteoribe “Museum® in Antarctica
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93“@]!1]&5:15 1 of Concentra
Mechanis Papnr?ed 1

» The existence of these shear moraine belts suggests that
the movement and structure of ice sheet of the area may
account for the concentration of the meteorites. High
frequency of the distribution of the meteorites may be thus
explained in connection with the movement and structure
of the ice sheet (Yoshida et al., 1971)

» The glacier is constantly moving and ice coming from inland
is thresholdered by the Yamato Mountains, thrusts up, and
melts from the surface, remaining meteorites, which fell
onto the inland ice field and sank within the ice sheet. As
such the meteorites were collected from very wide areas by
several thousands of years (Akahata News Paper, 1971).
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Possible mechanism of meteorite concentration (Yoshida, 1971)

x: Meteorite  ®: Morain boulders o Glacier ice  [//7/]: Basement rocks

There are two major points to consider the concentration mechanism ol meleorites
as follows. The area near by Yamato Mts is i) the ablation area due to radiation
heating effect of bared rocks, and I} Glacial ice flown from the inland of Antarclic
gontinent is thrusted up due to the threshold effect of the subglacial basement high.
Because of the above two elfects, old glacier ice is exposed and rocks (meteorites)
incloded in the ice concentrate on the surface of the ice where ice only is ablated.
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Meteorite v M panite

Hetearite Ablation
Fimld

Yamato Mts ]
— 3 -

. Snow cover
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Antarctic
Saa

= [io8 s heet » sss Meboorite
Flaw

Concentration Mechanism of Meteorites by Glacial Transportation

(Yanai, 1978)
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Prediction ofrf Future Collections

Iin 1971

Because of such mechanism of concentration of
meteorites, it is possible, that more meteorites
may be found in the area of bare ice to the east to
southeast of the Yamato Mountains. Even in the
present region, more meteorites may remain
undiscovered. From this view point, there may be
some other areas where the ice structure is the
same as the present region, having a possibility
of concentration of meteorites (Yoshida et al.,
1971, Polar Report).

Because of the concentration mechanism
mentioned above, much more meteorites will be
collected if we intentionally search them in the
area (Akahata News Paper, 1971).

SI-34 JFFDEAIRE FRIZ 20U TD 1971 EEDFEH



ite Collection

Concentration mechanism of meteorites has been
rightly understood since the discovery

Because of the concentration mechanism, a
possibility of future collection has been predicted
and it was a common understanding among
members of JARE Geology Group.

Based on the above understanding, the Geology
Group of JARE started the meteorite collection
program since 1975.
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