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Meeting Time: 

Mon 1:00 – 2:50 pm

Credits: 

2 hours (2+0)

Reference Books:

 Essentials of Oceanography by Alan Trujillo and Harold 
Thurman, Eight Edition (2005).

 Exploring Ocean Science by Keith Stowe, Second Edition 
(1996).

GEO 435 - Introduction



GEO 435 - Introduction

Objectives:
 Iintroduction. 

 Physical processes in the oceans.

 Waves, currents and tides. 

 Formation of ocean basins.

 Turbidity and deep sediment transport.

 Earthquakes and tsunamis. 

 Marine chemistry.

 Coastal processes.

 Life in the oceans.

 Ocean minerals resources.

 Changes in the oceanic ecosystem.
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Learning Goals:

By the end of this course, students will:

o Develop basic knowledge about marine science.

o Build up and recognize how oceans work.

o Analyse the important physical processes in the ocean.

o Be familiar with vocabulary related to marine science and 
ocean exploration.

o Recognize and evaluate recent ocean topics in the media.
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Grades:

Based on examinations and class participation 

as follows:

 Midterm Exam 1 15%

 Midterm Exam 2 15%

 Final Exam 40%

 In-class quizzes 10%

 Attendance and participation 10%

 Homework assignments 10%
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What I need from you:
• Your attendance:

– Never to be late more than 10 minutes before lecture
– Never play with your cell phone while giving lecture.
– Never talk to your friend while giving lecture.
– Never miss more 25% of the total lectures.

• Your participation:
– Involve in all group discussions and activities.
– Write down all important information in your notebook.

• Homework assignments:
– Answer all your homework assignments on-time.
– Never cheat from others.
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My advice to you:

 Group study.

 Ask questions.

 Don’t copy.

 Arrange your time.

 Always prepare a plan to achieve your targets.
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Introduction to Planet “Earth”:
• What is Oceanography.

• Divisions of Oceanography.

• The Four Principal Oceans, Plus One.

• The Seven Seas.

• The Difference Between Sea and Ocean.

• Age of the Earth. 

• Radius of the Earth.

• Earth’s Internal Structure.

• Difference Between Continental Crust and Oceanic Curst.
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Ocean = the marine environment
graphy = the name of a descriptive science

Oceanography is the scientific study of all : Definition
aspects of the marine environment.

Oceanography = Oceanology = Marine Science
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Marine Science study:

1. The water of the ocean.

2. The life within the ocean.

3. The solid Earth beneath the ocean.
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Divisions of Oceanography:

1. Geological Oceanography (Marine Geology): study the structure of sea floor.

2. Chemical Oceanography (Marine Chemistry): study the chemical composition and 
properties of seawater.

3. Physical Oceanography (Marine Physics): study the waves, tides, and currents.

4. Biological Oceanography (Marine Biology): study the ocean life.
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The Four Principal Oceans, Plus One:
Our world ocean can be divided into four principal oceans (plus an additional 
ocean) based on the shape of the ocean and the positions of the continents. 
They are:
1. Pacific Ocean.
2. Atlantic Ocean.
3. Indian Ocean.
4. Arctic Ocean.
5. Southern Ocean or Antarctic Ocean.
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Earth’s Surface:
Land (29.2%)
Ocean (70.8%)

Ocean Size:
Pacific (50%)
Atlantic (26%)
Indian (20.5%)
Arctic (3.4%)
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The Seven Seas:
1. the North Pacific.
2. the South Pacific.
3. the North Atlantic.
4. the South Atlantic.
5. the Indian.
6. the Arctic.
7. the Southern or Antarctic.
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Q. What is the difference between sea and ocean?
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OceanSea

Cover large areaCover small area

Large in sizeSmall in size

DeeperShallower

Open boundariesEnclosed boundaries



Q. How old is Earth?
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Based on the radiometric age dating, Earth is 4.6 billion years old.
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s center to its surface which ’Earth radius is the distance from Earth
mi).3959 (km6378 is about 
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A normal fault is a dip-slip fault in which the block above the fault has moved downward 
relative to the block below. This type of faulting occurs in response to extension and is 
often observed in the Western United States Basin and Range Province and along oceanic 
ridge systems. 
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Definitions
• Earthquake = Vibration of the Earth produced by 

the rapid release of energy

• Seismic waves = Energy moving outward from 
the focus of an earthquake 

• Focus =  location of initial slip on the fault; where 
the earthquake origins

• Epicenter = spot on Earth’s surface directly 
above the focus
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• Fractures, faults

• Energy released

and propagates in all 
directions as seismic 
waves causing

earthquakes.

focus
epicenter
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Types of earthquakes
There are many different types of earthquakes: tectonic, volcanic, and 
explosion. The type of earthquake depends on the region where it 
occurs and the geological make-up of that region. 
1. Tectonic earthquakes. These occur when rocks in the earth's 
crust break due to geological forces created by movement of tectonic 
plates.
2. Volcanic earthquakes occur in conjunction with volcanic activity. 
3. Collapse earthquakes are small earthquakes in underground 
caverns and mines. 
4. Explosion earthquakes result from the explosion of nuclear and 
chemical devices. 
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Q. Earthquakes, why and where do they occur?
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- It has long been recognized that earthquakes are not evenly 
distributed over the earth. 
- The eventual correlation of the earthquake pattern with the 
earth's major surface features was a key to the evolution of the 
plate tectonics theory. 
- The basic idea is that the earth's outermost part ( Lithosphere ) 
consists of  several large and fairly stable slabs of solid and 
relatively rigid rock called plates. 
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