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瑪瑙（メノウ）

縞模様を持つ玉随
玉随

均質

緑：クリソプレース

碧玉

緻密な玉随

装飾用珪石

主に石英虎目石

リーベック閃石の針状
結晶を石英で充填ない
し交代したもの

Sb2S3, 硫化アンチモン
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AsS, 硫化砒素 SbAsS3, 硫化アンチモン砒素

As2S3, 硫化砒素 SbAs10S18, 硫化アンチモン砒素

FeS2, 硫化鉄 MoS2, 硫化モリブデン

HgS, 硫化水銀 PbS, 硫化鉛

硫黄, S

炭素, C diamond
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What’s Mineral?
Rock
granite

Stone
Mikage stone

Mineral
・quartz
・potassium feldspar
・plagioclase
・biotite

Jadeite in jade
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Ohmi: The maximum 
bould exceeding 100t

NASA Photo ID: AS17-148-22727 
File Name: 10075945.jpg Film Type: 70mm Date 

Taken: 12/07/72 Title: View of the Earth seen by the Apollo 17 crew traveling toward the moon Description: View of the Earth as seen by the Apollo 
17 crew traveling toward the moon. This translunar coast photograph extends from the Meditierranean Sea area to the Antarctica south polar ice cap. 
This is the first time the Apollo trajectory made it possible to photograph the south polar ice cap. Note the heavy cloud cover in the southern 
hamisphere. Almost the entire coastline of Africa is clearly visible. The Arabian Peninsula can be seen at the northeastern edge of Africa. The large 
island off the coast of Africa is the Malagasy Republic. The Asian mainland is on the horizon toward the northeast.
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PHOTO NO.: STScI-PRC99-25 MAGNIFICENT DETAILS IN A DUSTY SPIRAL GALAXY In 1995, the majestic spiral galaxy NGC 4414 
was imaged by the Hubble Space Telescope as part of the HST Key Project on the Extragalactic Distance Scale. An international team of astronomers, led 
by Dr. Wendy Freedman of the Observatories of the Carnegie Institution of Washington, observed this galaxy on 13 different occasions over the course of 
two months. Images were obtained with Hubble's Wide Field Planetary Camera 2 (WFPC2) through three different color filters. Based on their discovery 
and careful brightness measurements of variable stars in NGC 4414, the Key Project astronomers were able to make an accurate determination of the 
distance to the galaxy. The resulting distance to NGC 4414, 19.1 megaparsecs or about 60 million light-years, along with similarly determined distances to 
other nearby galaxies, contributes to astronomers' overall knowledge of the rate of expansion of the universe. The Hubble constant (H0) is the ratio of how 
fast galaxies are moving away from us to their distance from us. This astronomical value is used to determine distances, sizes, and the intrinsic 
luminosities for many objects in our universe, and the age of the universe itself. Due to the large size of the galaxy compared to the WFPC2 detectors, only 
half of the galaxy observed was visible in the datasets collected by the Key Project astronomers in 1995. In 1999, the Hubble Heritage Team revisited NGC 
4414 and completed its portrait by observing the other half with the same filters as were used in 1995. The end result is a stunning full-color look at the 
entire dusty spiral galaxy. The new Hubble picture shows that the central regions of this galaxy, as is typical of most spirals, contain primarily older, yellow 
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鉱物とは何か？

• 国際鉱物学連合、新鉱物・鉱物名委員会

地質作用により自然にできた固体物質

雨は鉱物ではないが、氷は鉱物

水銀は液体だが鉱物

琥珀は有機物だが鉱物

化石を構成している物質は鉱物

では、歯や骨は鉱物？

岩石と鉱物

岩石

• 地球上層部（地殻および少なくとも上部マント
ル）を構成する物質

• 数種（まれに一種）の鉱物の集合体

鉱物種

• 含まれる元素の種類 （何が）

• 含まれる元素の比率 （どのくらい）

• 含まれる元素の原子配列（どのように）

色、形、硬さ、・・・・・物性（光学特性）

地球（宇宙）からの手紙

• 鉱物は地球(宇宙）語の単語

• 岩石は地球(宇宙）語の文章

• 原子は地球(宇宙）語の文字

• 原子は物質語の文字

不均一の世界

• 粒（鉱物）による違い

• 粒（鉱物）の内部における違い

• 原子レベルでの不均一
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「鉱物」という物質が語るもの

• 地球や宇宙の未知の世界 （マクロ）

• 分子や原子の未知の世界 （ミクロ）

A mineral substance is;
• a naturally occurring solid.
• formed by geological process.
Biogenic substances?

• the chemical composition
• the crystallographic property
Amorphous substances?

A mineral species is defined by;

New Minerals
• A mineral with

different composition or 
different crystallographic property 
(or both)
has a possibility to be 
a new mineral species.

• A proposal should be submitted to 
the Commission on New Minerals and Mineral 
Names, International Mineralogical Association 
[CNMMN, IMA]

• The proposal will be approved with more than 2/3 
‘yes’ voting by the members of CNMMN, IMA.

List of CNMMN 
Officers and Members 

Officers
• Ernst A.J. Burke, Chairman Netherlands
• Giovanni Ferraris, Vice-Chairman Italy
• William (Bill) D. Birch, Secretary Australia
Chairmen Emeritus 
• Joel D. Grice Canada
• J.A. Mandarino Canada
• Akira Kato Japan
Members 
• Daniel Atencio Brasil
• Vladimir Bermanec Croatia
• Andrei G. Bulakh Russia
• Michel Deliens Belgium
• Roger Dixon South Africa
• Pete J. Dunn USA
• Purificación Fenoll Hach-Alí Spain
• Nurit Taitel-Goldman Israel
• Stefan Graeser Switzerland
• Ulf Hålenius Sweden

• Ole Johnsen Denmark
• Paul Keller Germany
• Ivan Kostov Bulgaria
• Kees Linthout Netherlands
• Andrzej Manecki Poland
• Satoshi Matsubara Japan
• Jeffery Mauk New Zealand
• Gabor Papp Hungary
• Gian Carlo Parodi France
• Marco Pasero Italy 
• Franz Pertlik Austria
• Allan Pring Australia
• Gunnar Raade Norway
• Andrew (Andy) Roberts Canada
• Jiri Sejkora Czech Republic
• Ragnar Törnroos Finland
• Gheorghe Udubasa Romania
• Pavel Uher Slovakia
• Mark D. Welch United Kingdom
• Zuxiang Yu People's Republic China
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鉱物学
宇宙・地底からの

手紙

物質科学
化学的・物理的な

物性の理解

材料工学
社会に貢献する

素材設計

環境科学
地球の本質

の理解

Kozoite-(Nd), NdCO3OH, a new mineral from Saga Prefecture

つづく


