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rstlHiuYvwxRycH?F(1)z(3)YPpqN 

 

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. 

{|}~ 

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   1   , 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   2   of heat with a high specific   3   . The main way in which heat is transferred downwards is not 

conduction, but turbulent mixing. 

The oceans are   �!  below depths of a few   4   meters, because light is not transmitted far through waterN 

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   5   essential to living organisms. Many marine animals are noisy and as water 

transmits   6   very well, it is used for communication. 

 

! ! (����Seawater: its composition, properties and behavior”! The Open University) 

 

 

(1)! u|x����GFZ67����H����H��DEFG���qN 

 

(2)!   �! ��! �! D�GQ�Z�jY"u|���E���c<�qN 

 

(3)! ! 1! ��! 6  D�GQ�Z����jYycj ��¡¢�qN 

 

heat, thousand, hundred, solvent, conductor, nutrients, organisms, sound, currents,   
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! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! ! !        ¥ 2007f 8g 23h 

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. ¦§�¨©ª«��¨q¬DRk­�H)*®D¯°�±�H[²D³p�`N

Enclosed you will find mineral re-crystallization project and we do hope that you will kindly correct or add to the protocol 

as necessary. 

"I 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. #Secondly, 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. ´µ¶F`ZH©¨H�·x`Nq²�¸µ¹F��`N 

 

º»¼+½�¾u¿U�GHÀÁ2 

Ichiro Aso, Ph.D. 

 

(1)! yÂ�¥zºYiÃ�q 

(2)! yÂ�"U#YÄÃ�q 

(3)! [H¤XQRÅÆÇ©F��ZÈÉxRÊËÌÍÇDÎÏ¨ÐH�PpqN 
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Rocky Mountain National Park 

¥ÒËÓÔQÕÖ×ØÙÚÛÜÝÞH|xßÐà�FÔHáEx`N 

 

Mills Lake is in Glacier Gorge area in the southeastern part of the Rocky Mountain National Park, and ¦ÕÖ×Ø

ÙÚÛÜÝÞHâU·���¨ Enos MillsD»JYã�Gäå���¨NHe 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.” 

 

���Rocky Mountain National Park (by David Dahms), Essentials of 

Geology (by Frederick K. Lutgens & Edward J. Tarbuck)��æçN 

 

avens, èF[wé 

  

(1)! yÂ�¥,¦HÄuYiÃ�qN 

(2)! (A)-(D)D�ê��jYëy��¡wx<�qN 

! ! ! life, geology, where, protection, USA, deal, fossil, however 
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r\tëyHuYv·R?F (1)z(4) DPpqN 

  炭酸カルシウム（CaCO3）鉱物が水に溶け込む反応を検討しよう．CaCO3鉱物である calciteの溶解反応は，次の式で表

される．なお，ここでは化学種 iのモル濃度
i
m と，活動度

i
a は等しいとする． 

  CaCO3 ←→ Ca2+ + CO3
2- 

 この反応式の反応定数は， !+= 2

3

2
COCacal
amK  で表される． 

 一方，二酸化炭素が水に溶け込む反応では，CO2の溶解に続いて pHに依存して最大二段階の解離が起こる． 

 

(1) 二酸化炭素の溶解反応と，その後の解離反応の反応式を答えよ． 

(2) (1)の各反応の反応定数を，各化学種の活動度と二酸化炭素分圧

 

P
CO

2

で表せ． 

(3) 中性付近では，二酸化炭素の主要な溶存化学種は HCO3
-である．このときの Ca2+の飽和濃度を +2

Ca
m とし，二酸化炭素

分圧との関係について記述せよ． 

(4) 火星の大気圧を 10hPa，大気組成を CO2 95%，地球の大気圧を 1000hPa，CO2濃度を 352ppmとする．もし火星の

気温が地球と同程度であったならば，それぞれの大気と接する中性の水に対する Ca2+の溶解度を比較せよ． 
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(1)! lHi�jDIJ`ZKLcbYc<�qN 

! ! ! ! a. Sodium:  b. Chlorine: c. Phosphorous: 

        d. Potassium:   e. Iron:  f. Gold: 

        g. Tin:  h. Tungsten:  i. Arsenic: 

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

 

(2)! MNOúPYQR�¨STRUV�WLQOúPXeH(�Z 12YZ©[\`ZNk��Y]D^ÏG_c�qN

+]! 1
H2

16
O2 

 

(3)! `abcPHKL[\óQRdHq¬�efYWFG�gÐ��GFZ����qN 
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oîp!ëyHqrYs;÷Dãt�qNSTDqÏGQIuxã`[UN!

! ! +v2wJHxeyÙHzy{/+|}!�úRf.2~!z�=Hg��+�}!�úR���2!

! ! +�2ý÷;Pg+|}!�úR���2~!yÙ���u+�}!�ú! ��2!

!

oñp!��HxTyÙD�5É�zyt�Y � E§�Rk���Ht�Yc��R�ÉR=É��H��R��©����

Y���qN!

 

 

r�tëyH?F(1)U(2)DPpqN 

(1) WV��g=Dµ�Z�e�WH���DEFG���qN 

(2) 6ãå�DµFGWV��g=QR V��g=U¡¢�GRq¾£¤�¥/�e�WY�ZNkH]U�GR6ã

å�xHUl¦§H�¨©§���ZN6ãå�x�¨`ZWV��g=|HUl¦§Hä©Y 1E§�ZUªDR

�«6ãå�xUl¦§©R V��g=U¸�¬WV��g=|D­®D�¨`ZH����qN 
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°±²�H³´³µ¶·¸¹²�H¸¹ºµ¶DQR»¶+sand beach2©�¨�GFZN 

 

(1) ¼½R/h¾©¿ÀD_Á�¨STR»¶H�g=H£¸©6.|DÂ[��ZÃ¸�QÄFNëyHWjYWFG

kH3ÅY�¬qN 

 

! ! ÆÇ�WRÈÉ�g=+;s�g=2 

 

(2) ÊËÌH6.|x»¶H�g=YÍÎ`Z¨ÏH¤©�¾U�ZÐÑDEFG�¬qN 
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[[x 
 
 ØÙ;Ú�x  ÛÜ;Ú�y  3Ý;Ú�z 
 +ØDÞ2  +ÜDÞ2  +_DÞ2 
 ØÙßj�u  ÛÜßj�v  3Ýßj�w 
 {à�t  Óá�p  #Óâó�ã 
 F°ÿ°ä;åØ8�f 
 
U`ZN 
 
(1) 67#ÓHÔ<HßÐæ"É��ÕÉdÖA×QRÓáçóèUF°ÿ°è©,;Í��GFZA×x§ZNxeéR

y eék���DEFG[HèH,;Í�Yã`êYÜGqN�¨[Hq¬�ëìÉdÖA×D§Z#ÓH0�Yí
UF¬�N 

 
(2) (1)xîÏ¨ 2EHêYk��� zxïðRñè$e1êUTò�RuUãRvUãDEFGHêD�ó�qN�¨[
��HêDqÏGã��ZqrYíUF¬�N 

  

(3) (2)xîÏ¨êHÐE=3ÉJôY���qN 
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!

û�¨6üDðý`Z6.HI¡DRþÿ�ï�!."Hæ¾#YWFZ[U©£FN����©�RO$æ¾#©%&

�ÐO${à#Y'�GFZUQ(p�FN 

 

(1) �«RO${à#Y'��F[U©)[ZH�*3ÅY�¬qN 

(2) 67+YQpZ_xRO{à#Q,Ã-x§ZNþÿ�ï�!."YWFGR.F/óxO${à#Y0N`Z¨Ï

HefY�¬qN 

 

 

rMMt6ø{1D)½¨2=H#�34H56U�GQp��GFZ[UY\]§�Rk���H7�U2=÷H��DE

FG���qN 

 

 

rM\th"H6ø{1Hý¯98¯�YQpZ_xR679YlH\EDð�ZU`ZN 

! ! MN:U�G#;)<H=!���Z69 

! ! \N#;)<H=!U/>)<H=!��eZ69 

_H\EH69YÍÎ`Z{DQR=!?6.HYZ�Ák��HqrR."R6ø67HÐÑ©��x§ZN69TU

Dk��HÐÑY§�qN 
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