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Syllabus for Basic Marine Geology

LRI BEERHN

Module Code/tRFEAHG: 3422315

Module Title/IRFEAFR: Basic Marine Geology,/¥§i:Hh R At
Credit Weighting/24): 2

Periods per Week/J&%HK}: 4

Target Students/TH A%} 5: International Students/B§:4:

Pre—requisites/TEIRIEE None/7g
R:

1. INTRODUCTION/ R /4B

Marine geology is one of the four fundamental courses in modern marine sciences.
It is the prerequisite and the basis for further studies on marine chemistry, marine
biology, marine geophysics, and so on. This course includes: 1) the main
characteristics of ocean, the compositions and the tectonic structures of
lithosphere covered by modern seawater, the seafloor spreading and the plate
tectonics; 2) geological processes and marine geological processes, such as
hydrothermal processes, volcanic eruption, and so on; 3) the behavior of elements
and isotopes during marine geological processes; and 4) seafloor mineral resources
caused by marine geological processes.
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2. GENERAL AIMS& SPECIFIC LEARNING OUTCOMES/% S HixRTMESLEE

2.1 GENERAL AIMS/%:3] B#x

Marine geology is an important branch of marine science. It is one of the three
frontier subjects of modern geology. Marine geology studies the temporal and spatial
rules on the development, variations, and distributions of the earth’ s surface that
was covered by seawater. Through the introduction on plate tectonics, continental
margins, ocean structures, marine geological processes, seafloor mineral resources,
and related referencing, the students are expected to acquire the basic research
ability on marine geology. It is aimed to lay the solid basis for other marine science
subjects as well, such as marine chemistry, marine biology, marine geophysical

prospecting, marine geochemistry, and so on.
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2.2 SPECIFIC LEARNING OUTCOMES/TJlj & 4558

< Acquire the basic knowledge, concepts, and theories on plate tectonics,
continental margins, ocean structures, and marine geological processes;
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<> Understand the basic concepts and methods on geological surveys, geological
dating, elemental and isotopic geochemistry, and seafloor mineral
resources;
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<> Be familiar with the common vocabularies on marine geology. Be capable of



searching, reading, and reviewing marine geology references;
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<> Be aware of the research progress on marine geology. Be able to conduct
marine geology research;
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<> Have a strong spirit of teamwork via group reading and discussing.
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All the outcomes could be evaluated by discussions during class, homework

and peer assessment, presentation.
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3. CURRICULUM REQUIREMENT/& %2 Z K

This course will combine theory teaching and self-practicing by students
together. a. Lecture on key knowledge, Q&A. b. Do the extracurricular reading
according to the references and reading list; discuss the reading materials in
groups; write the course paper according to reading materials. c. Hold in-class
discussion on the course projects. d. Take an open—book examination at the end
of the semester. The specification on the assessment is listed as follows (Full
marks: 100) :
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B Attendance (16 marks): totally 16 times (2H8), 1 for each attendance;

FIHRAE: 16 X (2A8), &k 175, 16 7
B Homework (36 marks): totally 3 times, 10 for each time (The homework should

be completed on time);
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B Final project: write an essay with topics related to marine geology (18



points); give an presentation on research results (30 marks): present your own

research work:
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2. COURSE ARRANGEMENTS/#{ % % HE

Period Teaching
Week Outline Content
s method
Course
Introduction to Marine Geology
overview
Origin of the
Introduce the theories and hypotheses related to the
Earth, Ocean,
origin of the earth, ocean, and atmosphere
Week 1 and Atmosphere 4.0 Teaching
Ocean and Ocean | The basic characteristics of the five oceans, the
Floor features of the ocean floor
Methods to | Videos to show the fundamental methods to survey and
study the Ocean | study the ocean
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Period Teaching
Week Outline Content
s method
Relative age Determination of relative age
Methods to determine the absolute age, principles and
Absolute age
application of radiocarbon dating
Week 2 4.0 Teaching
Unconformity Disconformity, angular unconformity, nonconformity
Geological Carbon cycle, water cycle, nitrogen cycle, rock cycle,
cycles and tectonic cycle
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Period Teaching
Week Outline Content
s method
Week 3 Geological Major layers within the earth, folds and faults 4.0 Teaching




structures

Continental
2 Basic concepts and evidence of continental drift
drift
Seafloor
3 Concepts and evidence of seafloor spreading
spreading
Plate
4 Plate boundaries and tectonic cycle
tectonics
Describe the mechanism, characteristics, and typical places of oceanic
5 | Homework 1
obduction
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Period Teaching
Week Outline Content
s method
. Volcanic Distribution, characteristics, and hazards of
eruptions volcanic eruptions
Earthquakes Distribution, formation mechanism, hazards,
2 4.0 Teaching
L 4 and tsunami assessment, and forecast of earthquakes and tsunami
Wee
3 Elemental The behavior of trace elements and REE during
geochemistry geological processes
A Isotopic Isotopic composition and fractionation of C, 0, H.
geochemistry Some important isotopic tracers (He, Sr, Fe-:)
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Period Teaching
Week Outline Content
s method
) Coastal Coastal erosion by wave, tide, turbid current, and
processes marine organism; transportation by seawater
Coastal, shallow-sea, and deep—sea sedimentation
Marine processes ; the origin, classification, and
Week 5 2 4.0 Teaching
sedimentation distribution of sediments; the geochemical
characteristics of sediments; sedimentation rate
3 Global sea | sea level change in the geological time and in modern

level change

times, and their mechanisms
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Period Teaching
Week Outline Content
s method
Discovery, formation mechanism and distribution
1 | Introduction
patterns of seafloor hydrothermal processes
Chemical and isotopic compositions of vent fluids,
2 | Vent fluids
factors controlling the vent fluids 4.0 Teaching
Week 6 Chemosynthesis, biological community related to
3 | Ecology
seafloor hydrothermal vents
4 | examples 3 examples on seafloor hydrothermal systems
Describe the chemical composition and its controlling factors of vent fluids
5 | Homework 2
from Mid-Ocean Ridge hydrothermal systems
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Period Teaching
Week Outline Content
s method
Formation mechanism, distribution, and basic
1 | Gas hydrate
characteristics of gas hydrate
Formation mechanism, distribution, and exploiting
Manganese
2 perspective of manganese nodules and cobalt-rich 4.0 Teaching
nodules
Week 7 crust
Massive
3 Recent advances in the research of massive sulfides
sulfides
Describe the formation mechanism, chemical composition of hydrothermal massive
4 | Homework 3
sulfide
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Period Teaching
Week Outline Content
s method
Introduction Lab instruments, methods, and application examples to
of lab methods | study marine geology
Each student gives an presentation referring to an
international conference procedure (<8 min speaking
Presentations Teaching and
Week 8 2 + 2 min Q&A) 4.0
by students Discussion
Note: the grade of the presentation is decided by both
the other students (50%) and the teacher (50%)
3 Review and | Review the whole course and make a summary about the
Summary problems of each section.
Total Periods: 32
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