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1. Module Title: Physical Geology 

2. Module Code: PGE101 

3. Module Level: ---

4. Module Leader: Majaz Abdulrahman

5. Teaching Semester: First semester

6. Credit Rating for the module: 4

7. Prerequisites and co-requisites

Prerequisites: 

Co-requisites: 

8. Module Summary

This lecture/lab course provides an understanding of the dynamic nature of Earth. Emphasis will be on large-scale processes, such as plate tectonics, volcanism and seismicity. The theory of plate tectonics is introduced and used as the basis of understanding the fundamental geological processes that operate both on, and beneath the Earth's surface. We will also discuss the Earth's interior, properties of minerals, mineral groups, description, classification and mode of formation of the igneous, sedimentary and metamorphic rock groups and geological structures. Additionally, we will discuss the surficial systems including: weathering and erosion, surface water and groundwater, glaciers and deserts. 
Laboratory work includes identification of minerals, rocks, examination of topographic and geological maps. 


9. Module Aims
This course is designed to introduce students to the physical processes and materials that operate on the surface and within the Earth. 
This course presents an introduction to the composition and structure of the earth, its rocks and minerals, surface erosional and depositional features, and the agents that form them. Topics include plate tectonics, volcanoes, weathering and erosion, earthquakes, streams and ground- water, glaciers and geologic structures. 



10. Learning Outcomes
after completing this course, students will:
understand the tectonic movements and utilize the theory of plate tectonics and the three major types of plate boundaries to explain the distribution of mountain ranges, earthquakes and volcanoes in conjunction with these boundaries, and describe how plate tectonics is both a constructive and destructive force.
	Describe how earthquakes are generated and discuss the relationship between earthquakes and plate boundaries; Use seismographic records in order to locate the epicenter of an earthquake. 
	be familiar to the mineral groups and their physical properties and will be able to identify the common rock forming or ore- bearing minerals on the basis of their properties.
	 learn the concepts of volcanism, metamorphism and sedimentation processes and rock formations and will be able to describe and identify textural and compositional features of  the major rock types.
	Describe the difference between mechanical and chemical weathering and explain how agents of each destroy Earth’s crust. 
	learn the basic geologic structures and how to use the geological field equipments.
	learn the main geologic work done by streams, groundwater, wind and glaciers.
learn how to read and interpret topographic and geological maps




11. Syllabus

Chapter 1 (Introduction)
Classroom policies, Definition of geology, its divisions and some basic concepts, Position of Earth in solar system, Some rates and sizes associated with the Earth, its size, shape and density.  Temperature, pressure and magnetism within the earth. internal structure and composition of the earth.


Chapter 2 (Plate tectonic and Earthquakes)
Theory of Continental drift and its evidences
Plate tectonic theory, Plate boundaries and associated features
Earthquake, Definition, terminology, causes, Seismic waves. Recording of earthquakes. Location, intensity and magnitude of earthquakes, Tsunamis. 
 

Chapter 3 (Crystals and Minerals)
Crystal and unit cell, elements of symmetry, crystallographic axes, Crystal systems, Definition of mineral, mineral properties, silicate minerals, non-silicate minerals. 

Chapter 4 (Volcanoes and Igneous rocks)
Volcanoes, Types and characteristics of volcanoes: Shield volcanoes, cinder volcanoes, composite (strato) volcanoes. Definition of magma. Fractional crystallization. Partial melting. Bowen's Reaction Series. Igneous rocks. Common minerals in igneous rocks. Types and texture of igneous rocks.

Chapter 5 (Metamorphic Rocks)
Definition of metamorphism. Agents of metamorphism, Types of metamorphism, texture and classification of metamorphic rocks

Chapter 6 (Weathering and Erosion)
Mechanical weathering, chemical weathering, factors influencing weathering rates, Erosion agents. Soil formation and soil profile


Chapter 7 (Sediments and Sedimentary Rocks)
Sediments, formation of sedimentary rocks: erosion, transportation, deposition and lithification. Texture of sedimentary rocks,  Detrital rocks, Biochemical rocks, Chemical rocks, Sedimentary structures

Chapter 8 (Geological structures)
Stress, Brittle deformation, Ductile deformation. Broad outline and types of Folds, Faults and Fractures. Study of outcrop, identification of bedding.  Attitude of beds.

Chapter 9 (Hydrologic Cycle and Streams)
Hydrologic cycle, Stream profile, Base level, Stream load, Hjulstrom's diagram. Competency and capacity. Work of stream, meanders, alluvial fans, natural levees, deltas. Drainage patterns.

Chapter 10 (Groundwater)
Vertical distribution of groundwater. Water table, Water bearing properties of rocks: porosity and permeability. Movement of ground water and Darcy’s law. Types of aquifer. Concept of artesian wells and springs.

Chapter 11 (Glaciers and deserts)
Definition of glacier. Kinds of glaciers. The effect of temperature and moisture on glacial development. Composition of glaciers. Movement of ice. Causes for glaciation. Erosional and depositional landforms resulting from the action of glaciers. 
Desert and desert characters. Winds, wind deposition and wind erosions






12. Assessment Strategy

Method of Assessment: 
       1 x 3 h lectures and 1 x 3 h laboratory sessions per week.

Examination and grading 
Theory (70% of total course marks)
	The average of 2 written examinations will stand for 20% of the total course marks.
	A Final examination will stand for the remaining 45% of total course marks. 


Practical (30% of total course marks)
	The average of 2 written examinations will stand for 10% of the total course marks.
	Practical reports and homework will be 5%
	A final examination will stand for 15% of the total course marks.


The average grade of several practical reports will account for 5% of the total course marks. Each student has to submit a report about the laboratory work. The reports have to be approved by the lecturer in order to be granted admission for the final examination.



13. Summary description of assessment items

Assessment Type
Description of Item
% Weighting
Grading
Tariff
Week due
class attendance
All students are required to be presence during class sessions
5%
100
-

homework
Homework is due one week from the time of assignment at the beginning of
the lecture unless otherwise specified. No late homework will be accepted.
5%
100


practical works
prepare report and activity in lab works
5%
100


midterms exams
at least 4 midterms exam
25%
100
4 exams, 2 hours per exam

final exam (theory)

45%
100
3 hours

final exam (practical)

15%
100
1 hour









14. Learning Session Structure 


University Academic Week

Week beginning

Lecture Title & Content    

Assessments


1

2014/11/-
Introduction:
Terminology, solar system, physical properties, structure and composition of the earth



2

2014/11/-
Plate tectonics and EQs: Continental drift, evidences, sea floor spreading, plate boundaries, earthquake, seismic waves, magnitude of earthquakes


3

2014/11/-
Minerals:
Crystal systems, mineral properties, mineral groups







4

2014/11/-
Igneous Rocks:
Volcanoes, magma generation; texture, composition  and classification of igneous rocks


5

2014/12/
Metamorphic Rocks:
Agents of metamorphism, Types of metamorphism, texture and classification of metamorphic rocks




6

2014/12/-
Weathering and Erosion:
Mechanical weathering, chemical weathering, soil and its profile


7

2014/12/-

Assessment I

8

2014/12/25              
        To
2015/01/01


Winter Holiday

9

2015/01/-
Sedimentary rocks:
Texture, Detrital rocks, Biochemical rocks, 
Chemical rocks 




10

2015/01/-
Geologic Structures:
Stress, Folds, Faults, fractures 


11

2015/01/-
Streams:
Hydrologic cycle, erosional/depositional landforms, Drainage patterns



12

2015/01/-

Assessment II



13

2015/02/-
Groundwater:
Water table, porosity and permeability, Aquifers




14
      

2015/02/-
Deserts and Glaciers:
Kinds of glaciers. Causes for glaciation. Resulted Erosional and depositional landforms. 
Deserts, wind deposition and wind erosions


15

2015/02/

                                  Final Examination 





University Academic Week

Week beginning

Experiment    

Assessments


1

2014/11/-
Earth's Interior



2

2014/11/-
Locating the epicenter of an earthquake and finding its magnitude


3

2014/11/-
Minerals:
Identification of minerals
Physical properties







4

2014/11/-
Igneous Rocks:
Identification of Igneous rocks


5

2014/12/
Metamorphic Rocks:
Identification of Metamorphic rocks




6

2014/12/-
Geologic Compass and other field equipments


7

2014/12/-

Assessment I

8

2014/12/25              
        To
2015/01/01


Winter Holiday

9

2015/01/-
Sedimentary rocks:
Identification of Sedimentary rocks




10

2015/01/-
Topographic maps, Contouring. 


11

2015/01/-
Topographic maps, Contouring and cross sections



12

2015/01/-

Assessment II



13

2015/02/-
Geologic maps: Horizontal beds




14
      

2015/02/-
Geologic maps: Inclined beds

15

2015/02/

                                  Final Examination 








15. Learning and Teaching Methods
Teaching involves conventional lectures combined with coursework, tutorials, case studies, projects, practical and discussion classes. Methods of teaching and assessment in the early stages of the programs aim to ensure the acquisition of techniques and relevant knowledge, including practice in finding information and deciding whether it is relevant. Also, it is comprise review, evaluate, and recommend student textbooks and learning materials.
Therefore, in order to competence and more interest in the course class and also high quality of education, Lectures maybe delivered through the use of 
	white board 
	Powerpoint presentations 

Student Responsibilities 
	Attendance is important for you to sit in a exam. 75% at least. 
	To be Punctual to class (You may be marked absent or not allowed to enter). 
	To be attentive and engaged in class. 
	Do ask questions. 
	To spend adequate time understanding and learning in your own time. 
	Seek help when appropriate
	Preparing report after each lab.

The report should contain the following elements:
1:  Introduction: Provides background on the problem, including any relevant previous work or references, and outlines the objectives of the lab.
2:  Methods: Includes detailed description of what was done in the lab.  Pictures or diagrams are often helpful in this section.
3:  Results: Data collected during the lab.
4:  Discussion:  An interpretation of what the data mean, including how they relate to the objectives of the lab.  If I provide thought questions for a particular lab, it is appropriate to incorporate the answers into the discussion.  Note, this should fit with the prose of the paper and not be a list of questions with answers.
5:  Conclusion: Brief wrap-up of the report.  This section is often a summary of the most significant findings of the lab.
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17. Authored by

Majaz Abdulrahman Malko



