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Attention

* Do not open this booklet before a sign for start.

* 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.



HiEREL R} (Earth Evolution Sciences)

TREOME[1])E L ORIICDO W T, Jl4 oERAKE v CEE L, ME0R
TS B HIRITER T 72\ Zeds. R[] 7 R 2 FEEIRCH 2,

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.
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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.
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Choose two questions from the following seven questions, (1) to (7), and answer using respective

sheets.
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Answer the following two questions.
1) Explain each of the words below in about two to three lines.
* specific name in the binomial nomenclature
* series in the chronostratigraphy
* chemostratigraphy
2) Explain the terrestrial invasion by vertebrates in Paleozoic, using the terms, ‘sarcopterygians’,

‘tetrapods’, and ‘amniotes’.

f(2) Question (2)
ROFEAI D6 3 DFA THHY X,
FikHL, v o, BIl-RESR, ~ v PN LA 7 BERREENERESS . AR

Explain three of the following terms in detail.
alluvial fan, coral reef, island arc-trench system, mud drape, terrigenous sedimentary rocks,

upwelling,
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Explain two of the following terms in detail.
1) moment tensor solution
2) principal stresses
3) Euler pole
4) Wadati-Benioff zone
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Explain two of the following terms in detail.

1) picrite basalt

2) chalcophile elements

3) clockwise and counterclockwise pressure-temperature paths

4) mineral equilibrium modeling
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Answer one of the following questions.
1) Explain the relationship between the bonding pattern inside a mineral and Mohs hardness with
examples.

2) Describe cation substitutions in silicate minerals in detail.
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Describe what kind of information we can obtain from ¥’Sr/*Sr ratios in sediments or sedimentary

rocks.

R1(7) Question (7)
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Answer one question from 1), 2) or 3).

1) When we reconstruct evolutionary processes of mammals, we generally perform the cladistic
analysis. Explain the concept and the merits of this method, using the terms, ‘shared derived (or
synapomorphic) characters’ and ‘the most parsimonious tree’.

2) List five exceptionally well-preserved fossils and explain the fossilization process of each.

3) The older limit of the numerical age of the newly named geologic time ‘Chibanian (Middle
Pleistocene)’ (0.774 Ma) was fixed by the zircon U-Pb age of the tuff bed. However, the
method was different from ordinary U-Pb dating method. Explain why and how different, using
the following terms.

28y, 296pp, 239Th, short-half-life radionuclide, disequilibrium



