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The oceans and atmosphere originated mostly from inside the Earth. Water vapour and other gases have been progressively released from
the Earth's interior by a process of de-gassing that has been going on since the Earth formed about 4.6 billion years ago. The rate of
de-gassing has decreased through time, because the radioactive elements responsible for much of the Earth’s internal heat have been
decaying exponentially, and there is much less of these elements now than there was when the Earth formed. In short, the interior of the
early Earth was hotter than it is now; convection in the Earth’s mantle was more vigorous; and de-gassing was more rapid. It seems likely
that most of the water and atmospheric gases originally inside the Earth had been de-gassed by about 2.5 billion years ago, and that
de-gassing has continued ever since but at a progressively decreasing rate. Small amounts of water and atmospheric gases continue to be

expelled from the Earth’s interior even today.

The oceans and atmosphere together provide our fluid environment. The nature of that environment is controlled to a very large extent by
the special properties of a substance we take virtually for granted: water.

< HE >
It is easy enough, perhaps, to infer the existence of oceans from a drop of water, less easy to deduce that they have waves, tides and
currents, still less easy to predict patterns of water movement and water chemistry, and the nature of marine life forms. Nonetheless, a

knowledge of the properties of water does enable us to understand at least some of the major characteristics of the oceanic environment.

QUESTION
Most people know that the oceans are salty, cold, dark and teem with noisy life, and that they are never still. Explain these characteristics of

the oceans.

ANSWER

The oceans are because water is a very good , and rivers bring vast amounts of dissolved salts to the sea each year.

The oceans are below the surface layers (which nowhere extend deeper than a few hundred meters) because they are heated from
the top, and water is a poor of heat with a high specific . The main way in which heat is transferred downwards is not
conduction, but turbulent mixing.

The oceans are below depths of a few meters, because light is not transmitted far through water.

The oceans with life, partly because water is an essential and major constituent of all life forms on Earth, and partly because water
is a good solvent and seawater is therefore rich in the essential to living organisms. Many marine animals are noisy and as water

transmits E very well, it is used for communication.

(Hi#f : “Seawater: its composition, properties and behavior” The Open University)
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Dear Prof. Dr. Nelson:
Thank you very much for participating in Kumamoto symposium last year. I am quite encouraged by the results of
the discussions between you and Dr. Wells. o H 2R EE SN L OIZ, ZHOLDOMAEEICIZ VAT AD I AR E£T.
Enclosed you will find mineral re-crystallization project and we do hope that you will kindly correct or add to the protocol

as necessary.

»1 would like to say something about the practical points of the proposed experiments. Glaucophane, lawsonite and
plagioclase will be assayed by myself. Technical problems will be settled by the time of the experiments. zSecondly, I
would greatly appreciate if you could possibly arrange for someone to prepare thin sections of synthesized materials for

polarization-microscopy and embedded blocks for electron microscopy. These blocks will be sectioned for evaluation after

my return to Kumamoto. Thirdly, I would like to participate in the work with high pressure group so that direct effects of
pH upon high pressure hydrous minerals can be studied in laboratory.
Since most of my time should be devoted to work on the re-crystallization of minerals and possible participation in

high pressure group, I hope that these proposals meet with your approval. I am herewith enclosing my curriculum vitae
for your reference. Hoping our experiments will be profitable. ; BE2WVWTA2DNRT-D L ATYT. LALIBHEWVWLET.

o B (XF DA E L TORED)
Ichiro Aso, Ph.D.
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Rocky Mountain National Park
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Mills Lake is in Glacier Gorge area in the southeastern part of the Rocky Mountain National Park, and @2 » &% —
WARENZ AR O & 78 S 472 Enos Mills I E 23R L TAH T 5472, He came to the area in 1884 when he was only 14
years old and built a small cabin east of Longs Peak that still stands. Mills was a naturalist, author, innkeeper, and led

many guided hikes to Longs Peak. His most important work was his seven-year campaign for the (A) and preservation of
these mountains. Those efforts were rewarded on January 26, 1915, when President Woodrow Wilson signed the
legislation that created our tenth national park.

In the Rocky Mountain National Park, alpine tundra occurs above tree line (B) the climate is extremely harsh.
Fierce drying winds, bitter cold, intense ultraviolet light, thin soil, and a brief growing season let only specialized plants
and animals thrive. Alpine avens bloom on rocky fields of alpine tundra in summer. The parts of the plant above ground
are small, but the roots may reach down six feet into the mineral-rich subsoil. Soil is not a living entity, but it contains a
great (C) of life. It has accurately been called “the bridge between (D) and inanimate world.”

Hi# : Rocky Mountain National Park (by David Dahms), Essentials of
Geology (by Frederick K. Lutgens & Edward J. Tarbuck)?> & #RE.
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a. Sodium: b. Chlorine: c. Phosphorous:
d. Potassium: e. [ron: f. Gold:

g. Tin: h. Tungsten: 1. Arsenic:

j. Plutonium: k. Silver: l. Lead:
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