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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.



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 the sheet. For [2], select two questions from seven questions.

& [1]. Examination Question [1]
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Describe your ongoing research project, or a research topic in Earth Evolution Sciences

that you are interested in, addressing the following points.

1. Title of your research project or the research topic.

2. Purpose of your research project or the research topic.

3. Details of your research project 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.

RI(1). Question (1)
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Select two taxa of fossils found in the Jurassic accretionary complexes in Japan and
explain their respective habitats, depositional environments, and significance in the

research on accretionary complexes.

R1(2). Question (2)
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Explain three of the following terms.
Biochemical (biogenic) sedimentary rocks, QFL diagram, thermohaline circulation,

imbrication, arenite, Herringbone structure (Herringbone cross-bedding)

R1(3). Question (3)
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Explain the causes of plate divergence and describe the geodynamic phenomena that

result from it.

Ri(4). Question (4)
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Explain two of the following terms in detail.

1. Hawaiian eruption

\V]

. holocrystalline
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. metamorphic facies

N

. retrograde metamorphism

R1(5). Question (5)
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Answer one of the following questions 1) or 2).
1) Select one technique used for crystal structure analysis of minerals, and describe
in detail its fundamental principle, analytical procedure, as well as the
advantages and limitations of the method.

2) Explain in detail the classification methods for minerals.

f3(6). Question (6)
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Describe what kind of information we can obtain from 143Nd/144¢Nd ratios in sediments or

sedimentary rocks.
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KD1), 2), 3) OWTAH 1RZRRL THREE L,

1) HAWFICBN T, AV ORTEEZE LT D72 DITIE, — AN T 521772 9,
GSYUESIHT DB 2 7 EFRIZONWT, e & b IFIREE., S22 & o lEEE
WTELE &

2) TUoETA MIEDX S BRAEMTHT-DH, FiUE X,

3) & DRSS 0> O LA T OFENRT —Z 3G A7z, 7235, Ma 1 100 77 4F (million years:
Myr) RiZE®RT2HMTH D,

o NN AR IETRT 2T - 2EEEZ D, THHIZOWNTO U-Pb HRMAIER ST
ToOLBY THD,

CEOaT EHE L E Z A, 250Ma, 440 Ma, 520 Ma, 1900 Ma ¥ L O 2500 Ma f+f
IR — 7 DR S Tz,

B BEFE R Y — 7 OENT — X 1% 238~265 Ma O#iPHZ < L, £ OV 252 Ma
ThoT,

CHEEOV LAERE LI E Z A, R 223~228 Ma OFPHIC/HOAN L, Fi% 225 Ma T
Hotz, o, aTICHARTHEIEWD Th/U bZ2R LT,

o HERL D K-Ar 1% 218 Ma /R LT,

FROFERT—2IZESE, TORMIZEB & & I K.
1) ZOBEADFESOHFEFEIT DD,

2) TOHEADERE— 7 ERITNDD,

3) T DXEA DK T B RAE R D AR RGE I R AT 4R 20,

Answer one question from 1), 2) or 3).

1) When we reconstruct evolutionary processes of organism in the context of
paleontology, we generally perform the cladistic analysis. Explain the concept and
merits of this method using the following terms: shared derived (or synapomorphic)
characters, the most parsimonious tree, and so on.

2) Explain what kind of organism ammonoids were.

3) The following chronological data were obtained from a meta-sedimentary rock. The
unit of “Ma” represents 1 million years (Myr) ago.

e All zircon grains in the rock have core-rim structure. U-Pb dating was applies
to them.

* When a large number of cores were measured, some age clusters were
recognized; around 250 Ma, 440 Ma, 520 Ma, 1900 Ma, and 2500 Ma.

+ The age data in the youngest and distinct cluster ranged from 238 Ma to 265



Ma, and the mean of them was 252 Ma.
+ When several rims were measured, the ages ranged from 223 Ma to 228 Ma,

and the mean of them was 225 Ma, with significantly lower Th/U ratio than the

cores.

oThe K-Ar age of biotite was 218 Ma.

Answer the following questions with reasons based on the above age data.
(1) Sedimentary age of the protolith
(2) Age of the peak metamorphism

(3) Minimum duration of the metamorphism



