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Attention
*k Do not open this booklet before a sign for start.
sk Use respective sheets for each question as [1] and (1) to (7) for question [2].

* Use one sheet only for each question. You can use both sides of sheet.



HEkE/L RS (Earth Evolution Sciences)
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Answer the following examination questions, [1] and [2] in respective sheets.
Limitation of the length of the answer for each question is not settled. You can use

both sides of sheet. For [2], select two questions from seven questions.

& [1]. Examination Question [1]
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Answer the following questions concerning your ongoing research or a research topic

related to Earth Evolution Sciences.

1. Title of your research or the research topic.

2. Purpose of your research or the research topic.

3. Details of your research or the research topic.

4. Significance of the research and the expected contributions for science fields and/or in
public.

5. Describe the title(s) and author(s) of scientific paper(s) or textbook(s) concerning a
scientific field which you are learning (or are interested in), and summarize the point

of argument.



& [2]. Examination Question [2]
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Choose two questions from the following seven questions, (1) to (7), and answer using

respective sheets.

R1(1). Question (1)
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Explain how the following fossils have contributed to the studies of the oceanic plate
stratigraphy in Japan

radiolarians, conodonts, fusulinids

R1(2). Question (2)
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Explain three of the following terms.

diagenesis, turbidite, lagoon, sorting, weathering, wacke, ravinement surface

R1(8). Question (3)
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Explain how to determine a shear direction and a shear sense from fault rocks.

R1(4). Question (4)
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Explain two of the following terms in detail.
1. hyaloclastite
2 . pahoehoe lava
3. index minerals of metamorphic grade
4

. P-T (pressure-temperature) path of metamorphism

R1(5). Question (5)
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Answer either questions 1) or 2), but not both.
1) Describe properties and characteristics of minerals comprising the Earth’s crust
and mantle.

2) Explain cation substitutions in ionic crystals in detail.

R1(6). Question (6)
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Figure 1 shows phase relation of the system Fe-O-S at 600K (327°C). Answer questions Q-1 to Q-3.
Q-1. Answer mineral names and their chemical formulae for Mineral-A and Mineral-B in the figure.

Q-2. Explain about optical characteristics for Mineral-A and Mineral-B under reflected light

microscope, especially the method of discrimination.



Q-3. Answer two types of ore deposit that produces Mineral-A as a dominant Fe-mineral.
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Figure 1. Stability of Fe-S-O minerals as a function of sulfur and oxygen fugacities.

R1(7). Question (7)
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Answer one question from 1), 2) or 3), but not two or over.

1) Some mammalian taxa such as whales and sirenians have been adapted to life in
water. It is indicated for instance by their streamlined body shape. Point out other
(at least two additional) evidence of aquatic adaptation for such mammals (or one of
such mammals) with short explanation.

2) Describe how to make a route map using clinometer and walking when doing



geological survey.

3) Zircon U-Pb dating has been regarded as one of the most major dating methods in
geology for the last a few decades. Explain the reasons Dwhy zircon U-Pb dating is
useful, and @why zircon U-Pb dating had not been applied previously.



