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{Sedimentary rocks and facies) Syllabus

1. Basic Information

. . Name in Chinese: Sedimentary rocks and
Course Name: Sedimentary rocks and facies

acies
Course No.: 160101T007 Total Credits:2
Total Hours: 32 Lecture Hours: 32
Lab Hours: 0 Computer Lab Hours:

) L Corresponding Majors: resource exploration
Offering College: Petroleum institute . .
engineering
Course Type: Elective Prerequisite: Physical geology
I1. Course Introduction

Sedimentary Rock and Sedimentary Facies is one of the important elective courses for the
major of exploration technology and engineering. Based on the previous petrology study, this
course will focus on the relevant knowledge of sedimentary facies. Through this course, we will
master the concept of sedimentary facies, the sedimentary characteristics and modes of different
sedimentary facies types and the identification methods of different sedimentary facies types, and
understand the relationship between different sedimentary facies types and oil and gas enrichment.

According to the laws of the primary sedimentary characteristics and time-space distribution
of sedimentary rocks, expounds the source of sedimentary rocks, sedimentary rocks of the
composition, structure and texture of sedimentary rock, the concept and classification of
sedimentary facies, clastic rock and carbonate rock the basic features of sedimentary facies,
sedimentary facies model, main identification marks and with the relationship between the oil and
gas distribution, sedimentary formation, sedimentary environment, sedimentary sand body of time
and space distribution,Restore sedimentary palacogeographic features and predict favorable
distribution areas of sedimentary minerals.At the same time, the comprehensive research methods
of sedimentary rocks and sedimentary facies are introduced.

This course requires students to acquire the following knowledge and abilities :(1) master the
basic concepts, theories and methods of sedimentology involved in oil and gas field exploration
and development research;(2) Have the basic ability to use the knowledge learned to conduct
sedimentary geology research and strong innovative thinking;(3) Strong team work and
presentation skills;(4) Have the ability of independent learning.

III. Course Objective

Through the course learning, students can master the basic concepts, basic theories, basic
methods and skills of sedimentary geology research, improve their ability to analyze and solve
problems, and lay a necessary foundation for future oilfield exploration and development geology
work.Upon completion of this course, the following basic requirements should be met:

(1) Correctly understand the basic concepts involved in sedimentary facies;

(2) Master the basic principles and methods of clastic and carbonate sedimentology;Master
the basic methods and skills of clastic and carbonate sedimentary differentiation;To master basic
methods for establishing sedimentary facies models of clastic and carbonate rocks.

(3) To use the knowledge and skills learned to determine sedimentary facies types, establish
sedimentary facies models, and guide oil and gas exploration and development.

(4) Have the ability to analyze and solve problems, strong innovative thinking, strong



teamwork and expression skills, and independent learning ability.

IV. Contents and Requirements

H
Teaching content, key points and o | Study
Chapter/teaching unit
difficult points ur | requirement
s
Sedimentary Rocks Part
Concept of sedimentary rocks ;
1. Sedimentary rocks and OUnderstand
Chapter 1 sedimentary petrology Basic characteristics of sedimentary [IMemorize
2
Introduction rocks ;
2. Classification of ) ) ) LUnderstand
) Classification of sedimentary rocks )
sedimentary rocks [IMemorize
1, the formation of the
Stages of parent rock weathering ; [Understand
original  material  of [IMemorize
Types of weathering products ;
sedimentary rock
2. Transportation and | Depositional differentiation of clastic
Chapter 2 . 4 ) [Understand
. sedimentation of | materials ;
Formation and [IMemorize
evolution of sedimentary rocks Changes in detrital material transport. 4
sedimentary The concept and main types of
rocks . OUnderstand
1. Main types of post-sedimentary processes;
.. LComprehe
post-deposition and | Concepts and effects of Compaction, nsive
Diagenetic stage )
cementation, metasomatism and analysis
dissolution
Chapter 3 » )
. 1. Composition of clastic OUnderstand
Composition Basic composition of clastic rocks ; 2 O .
) Memorize
of clastic rocks | rocks
Structural characteristics of clastic rocks
) ) LUnderstand
Chapter 4 | (difficult points) :
1. Structure of clastic ) ) LlComprehe
Structure  of (1) Clastic grain structure 2 )
) rocks ) » nsive
clastic rocks (2) interstitial structure )
analysis
(3) Pore structure
The main bedding types, characteristics
and environmental significance of clastic
Chapter 5 )
rocks ; [Understand
The structure | 1. Structure of clastic L
Characteristics and environmental 4 | UApplicatio
and color of
rocks n

clastic rocks

significance of plane structure such as
ripple mark and groove mode;

The characteristics and environmental




Teaching content, key points and o | Study
Chapter/teaching unit
difficult points ur | requirement
s
significance of heavy load structure,
enrolling bedding and generative
deformation structure;
[Understand
) Color types of Clastic rocks and their UApplicatio
2. Color of clastic rock ) o
Environmental Significance n
[IMemorize
[Understand
1. The conglomerate Main genetic types of conglomerate OMemorize
Classification principle and Scheme of OUnderstand
2. Sandstone, siltstone Sandstone OMemorize
Chapter 6 .
A N The composition, structure, structure, Understand
monograp ) ) )
) 3. Clay rock color, and classification of clay rock 4 | OMemorize
on terrigenous
clastic rocks Composition, structure, structure, and
color of volcanic clastic rocks
Classification and naming principles of [Understand
4. Pyroclastic rock volcanic clastic rocks; [OMemorize
Main rock types and genetic types of
volcanic clastic rocks
Sedimentary Facis Parts
1. Concept of sedimentary | Concept of sedimentary facies;
[JUnderstand
Chapter 7 facies Wolthau phase law ;
1
i i Law of the Correlation (or Succession) of
introduction 2, lithofacies, Wolsault ) Understand
Facies )
phase law . . [IMemorize
Faces modes and their Functions.
Sedimentary types and characteristics of
1.Concept, morphology, | alluvial fan facies;
Chapter 8 [JUnderstand
Alluvial formation condition, type | Formation conditions of alluvial fans; CMemorize
1
(diluvial) fan | and subfacies division Phase model and identification mark of
faci
acies alluvial fan;
2 . Relationship with oil | Relationship between alluvial fan facies
) OUnderstand
and gas and oil and gas
Chapter 9 OUnderstand
. 1. Classification of rivers Classification of Rivers 3 .
Fluvial [OMemorize




Teaching content, key points and o | Study
Chapter/teaching unit
difficult points ur | requirement
s
facies . o
2. Subfacies division and
sedimentary Subfacies, microfacies division and [Understand
. . . . LIMemorize
characteristics of | characteristics of fluvial facies ;
meandering river
The difference between braided river and
3. Sedimentary | meandering river ;
o ) ) LUnderstand
characteristics of other | Identification marks of fluvial facies; )
) ) ) ) [IMemorize
o Relationship between Fluvial facies and
major river types .
oil and Gas
1 . Lake sedimentary
Lake sedimentary environment and OUnderstand
environment and classification CIMemorize
classification
) Subfacies, microfacies division and
2. Sedimentary models o ) ) OlUnderstand
) characteristics of lacustrine facies; o
Chapter 10 and subfacies types of ) ) ) ) OApplicatio
. ) ) Sedimentary model and identification
Lacustrine terrigenous clastic lake I |n
) characteristics of lacustrine facies ;
Facies
3. Main reservoir sand
bodies and sedimentary ) ) o )
) Main reservoir sand bodies in lacustrine
facies assemblages ) ) ) o OUnderstand
) ) facies and their relationship with oil and )
4. Relationship between [LIMemorize
. . .| &as
lacustrine facies and oil
and gas
Main types of deltas and their general [JUnderstand
1. Concept and main types | characteristics; UApplicatio
and subfacies types Subfacies, microfacies division and
[IMemorize
characteristics of delta facies ;
Chapter 11 3 [Understand
Delta facies . . . . icati
. . The facies model and identification mark UApplicatio
2. Sedimentary facies
n
association and its | of delta facies ; .
lationshin with oil and COMemorize
relationship with oil an . . . .
P Relationship between Delta facies and oil CComprehe
gas .
and gas nsive
analysis
Chapter 12. 1. Concept and formation | The concept, formation conditions and . [JUnderstand
Gravity  flow [IMemorize

conditions of gravity flow

main types of gravity flow;




Teaching content, key points and o | Study
Chapter/teaching unit
difficult points ur | requirement
s
sedimentary Bauma sequence ;
. 2. Basic characteristics of . ) o OUnderstand
facies model Fan facies sedimentary model of turbidite )
o ) . ) CMemorize
turbidite Gravity flow sedimentary facies model
UUnderstand
Field Practice and DApplicatio
n
Field practice : 4
Exploration of Hongshan OComprehe
Lake nsive
analysis
V. Teaching Method

The basic geological theory is based on classroom teaching, the mineral and rock part adopts

the combination of classroom teaching and laboratory observation, and the structural deformation

part adopts the combination of physical specimens and models, so as to cultivate students' ability
of THREE-DIMENSIONAL space configuration.This course encourages students to read
reference books and literature extensively, and implements the teaching method of combining

classroom teaching, self-study, practical training and classroom discussion, so as to achieve the

learning purpose of teachers' intensive teaching and students' wide learning and more practice.

VI. Evaluation
Final exam: 60%
Homework: 30%
Attendance: 10%

VII. Textbook and Reference
Sedimentology (5th edition)

Edited by Zhu Xiaomin et al. Petroleum Industry Press, 2020




