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Do ey COURSE PROPOSAL p A
COURSE TITNI: Siratigraphy and Sedimentation / /1//>¢; ézf;le¢—_
DOTARTMENT: Physical Sciences
SPOMISOP: Dr, Donald W. Zalusky
ILEVETL,: Underoraduate; 400, 4 Cr. Hrs. (Lecture and Laboratory)

PRERIQUISITES: Geology I, Geology II (1914.100 and 1914.'11)

In addition to the preparz:ion of Earth Science teachers, the Fhysical
Sciences Department Ccr-entration in Earth Science currently serves as a spring-
board to the professisn € Grolngy for those desiring this vocation. Upon com-
pletion of the reocuired core aourses of tho Farth Science Concentraticn, students
may select additicnal offerings in g20leqy which permit them to acrieve th~o same
cnurse background generally proscribed in institutions which grant a Liheral Arts
degree in Geology wit’ the exception of a course in sedimentaticn and atratigraphy.
The addition of this course will permit a G.5.C. student to achieve the lroad
bhackygwound in the various branches of geclog; required by most graduszi: schools,
or peimit entry levei into the profession of geclogy.

We are cspable of presenting this course upon approval; and.: therefore, if
approved, wou.:d offer it in the Spring of 1980 and on a continuing bagi: ¢nze each
academic year thereafter. It is anticipated that the initial class errnllment
would b2 from eight to twelve students and future growth is no: se=zn to excecd one
section,

Dr. Donald Zalusky, the prcposer, will teach this course and is wel?
arquainted with the theory, practices, and techriques of sedimenta.icn and

stratigraphy. With the exception of some minor pieces of equipmcat the resources



to teach this course are on hand inasmuch as the items required ¢ve also utilized

in other g20lagy/oceanography courses in the bresant curriculim,

Ar. additional need is more computer terminal access which should, as wo
understand the situation, follow demonstrated usage and need,

Library haldings in this field are adequate for the undergraducte leve
journal holdings and other specialized bocks of Dr. Z2alusky will suppiemeni the
libxary. Naturally, annual acquisition of pertinent books must be mairtained.

Duve to the multitude of Earth Science offerings taught in one classroon/lahoratory .
the Physical Seiences Denartment is currently converting a smail rcom into a laboru-
tory for allied type courses which could also accommodate Sedimentation an’
Stratigraphy.

The majority of rcuks e¥posed at the curface of the earth, terrastrial and
marine, are stratificAd sedimzntary rocks. ‘Tthe malority of geologic endeavor
invoives the study ani analysic of the sediweont types, their origin, corrclat:ien
and geologic hisicry, Their importance leads te an earrly introduction (Geclogy I)
to tie physical processes isharent in the origin of the various sediment=ry tyres.
Much further consisieration is given (Geology II) to the role of tte age relation-
ships of strata ard +he techniques for interpretiry the eartin's history reccrd:d in
the zedimentary strata. Althovgh both sedimentation and stratigraphy are sub-
disciplines of geology with their owr: corps of specialists, all gevcralists must
possess cunziderable knowledge of these two fields in order to perforr mos:
geoiogical tas s, The matority of all geoclogists habitually are called wpron to
perform tasks requiring a thorcugh grounding in sedimentation and niratigraphy.

The processes, in broad cerms, of weathering, ercsion, transport ard
depesition of sediments which recult’ in the stratified ro~ks ir= = continuum of
nature an! permits the rationai combination of these two torics into ~no courve,

and is the modus cperandi of most cclleges and universities at toe v lergraduate

l,. Ve ]. +



The inelusion of Sedimentation and Stratigraphy in the Barih dolenoe
curriculim closes a gap in our program to provide well rounded Earth Sciunce
toachai s or professional training for those pursuirg a carear in geoligy.

fvaluation of student accomplishment will involve conventional testing
€ thooretical knowlelge and demonstratica of sound laboratory techniques znd
practires by “lab practicals”.

Spooific objasctives of the course are tO:

1. Develop ar understanding of the clastic and nonclnctic sediments,
their oricin, mode and method of transport, deposition, diagenesin’
an® lithification.

2. owveltn the ability to analyze and class: fy sedirentary rochs
throvgh lakmisazosy activities.

3. Develop the ebility to reconstxrucu onvircuments of deposition.

4. Utilize the precading objucvizas to correlate rocks and

interprel. ecrth histcry.
5. Provide field experience as an actvalisti component to supplement
an?® reinorce lecture and laboratory experiences.

6. Provide an entry to geclogic literature, scientific investigation
and the scientific method.

7. To introducz the student to the techniques of quantifying
natural phenomena and utilization f the computer tc model
and interpret data.

As indicated earlier, the addition of Stratigraphy anu Zodimentatlon to
the Carth Science offerings completes the iist of offerings genecrally roguixed in
most Geology degree programs. This course will permit the preparation of caruer
hound students asither o graduate programs or entry level in the profession. To
tle student committed to a career in the education field this coursu is a very

valuable complement tG previous COUrses in Geology as it not only presesnts &



irdformation and concerts but unifies much 67 what has gone befors,

Professor Paul Dike of the thsiéél Sciences Department was consulted &loult
Phe windon of unifying Stratigraphy and Sedimentation into one courve anl agices
that thiz is a natural marriage and one that has ample successful pracedent.

t

ine: peed for thiu course has been reviewed by the Earth Science Sevtien of

*

the Physicel Goisneces Department and received unanimous support.
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TOPICAL GCUTT.INE

Invroduetion
Scopa of Stratigraphy «nd Sedimentation
ihm Stratigraphic Coluinn

Evclution of Stratigraphic Classificetion
Prasent-day Classification
Toe Stratigranhie Commission

siratigrephic Procodures

Qutecrop Proszedures
Subsurface Procedures

ieperties of Sedluzzntary Rocks

Texture of Zedirertary Rocks
Texture of Clast.c Rockg

Terxtural Elemer.ts of Nonelastic Rocks
Mass Properties c¢f Sedimoatary Acgreqates
Color «f Sediments

Sedimentary Siruvcturcs

lompogsition of Sedimentary Rocks

Themical Composition of Sedimants

(.iassification and Lescription of Sedimentary Pocks

Modern Clissjificationg

Common Sedimertery Pamiliag

Descriptions of Selected Clacstic Sedimentaxry Rocks
Nonclastiz Sedirentary Rocke

Gedlmentary Pracecseg

We:thering
Transportation

Classification of Siream Lcads
Selective Trarsportation and Abrasion
Deposition of Ciastics

Depositlon of Nonclaatics

Sedimentary Environmants

Impartance of Sedimentary Environments in Stratigrap)y
fdimentary Processas and Their Products

Elements and Factors of the Envirconment

Favivnnoental Patterns

Agpiications of Envirormental Pattoernsg in Stratigraphy
Classification of Sed:rintary Environmer:s
Post~depositioral Changes in Sediment:s

Pecenstruction of ancient Envirsnments

G-

Procese and Response in Sodimentary Transportation and Daposiiiom
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Stratigraphic Paleontclogy

Nistribution of Organisms in Space
Diztribution of Organisms in Time
Classilication of Organisms

Stratigraphic Relationships

Lithosomes

Vertical Relationships
Lateral Felationships
Faciles

Principles of Correlation

Correlation of Lithostratigraphic Units
Correlation of Biostratigraphic Units
Time-Stratigrarhy Correlation
Correlation Charts

Sedimentary Tectonics

Sedimentation and Rate of Subsidence

Epeirogeny ard Orogeny

Develorment < f Geosynclinal Theory

Current Geusynciinal Theory

Tectonic Cycles and Associated Isnecous Activity
Tectonics and Sedinentary Environments

Stratigraphic Mars

Organization of Map Data
Classification of Stratigraphic Maps

Structure Contour Maps

Iscvpack Maps

Paleogeologic Maps

Facies Maps

Biofacies Maps

ARutomatic Data Pro.essing in Stratigraphic Maps

Stratigraphic Analysis

The Concepi of a Stratigraphic Model
Lithologic Associations

Clastic Associations

Nonclastic Associations
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430

Petrology (lecture)

Prerequisite: 1914.100, 1998.330

A discussion of the theory and significance of the formation and
occurrence of the rocks of the earth's crust and its extension to
Lunar and Martian materials. Concurrent taking of 1914.431
recommended.

431

Petrography (Laboratory) 2 s.h.

Prerequisite: 1914.100, 1998.330

A study of the classification of the rocks of the earth's crust and
the acquiring of the techniques and skills needed for the study of
rocks both megascopically and microscopically. Concurrent taking
of 1914.430 strongly recommended.
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GLASSBORO STATE COLLEGE
Department of Physical Science

Paul A. Dike, Chairman

Course Proposal - Petrography

Course Proposal Sponsor - Paul A. Dike

Department Chairman's Statement

A. Position of the course in the departmental curricular structure.

The Liberal Arts and Sciences program, Physical Science with Geology

Concentration is developing. Students are signed up for the program and more
inquiries are constantly being made. To broaden the geology concentration, and to
give the students a more thorough background, Petrography is vitally necessary.
This course is fundamental to the knowledge of any person claiming to have a
backgraund in geology.

The course would be a senior level, 2 semester hour, laboratory course.
The course could be implemented in the Fall of 1975.

8. Adequacy of Staff and Equipment

It would be desirable, but not absolutely essential, that 2 or 3 more

petrographic microscopes be purchased. We can present the course with the petro-
graphic microscopes now available. We have a slabbing rock saw, a polishing lap,

a finishing table, the necessary abrasives. The only items necessary to purchase
are certain oils for immersion work (a total of about $5.00) and replacing the
blank petrographic glass slides which have been used in Geology I for hardness
tools {not more than $20.00). We have three systematic rock collections totaling
300 specimens. One of the systematic collections of 100 specimens has demonstratio:
display specimens, student specimens thin-sections and a fully descriptive catalogue
There are over 1500 thinsections available for study as the result of a gift.

iir. Dike has presented this course at the University of Pennsylvania and

Temple University besides having training in the principles of this material at
Johns Hopkins University,Bryn Mawr College, and Rutgers University.

IvV.

Objectives of the Course

To provide the student with a knowledge of, and a certain expertise in, the

various techniques, both megascopic and microscopic, used in the examination
of the rocks.

To provide hands-on experience to accompany Petrology.

To familiarize the student with the physical characteristics of some of the mor

common rocks.

To give a solid basis for the classification of rocks.



V. Prerequisites

Geology I and II, Mineralogy. The student would be expected, although not
required, to take Petrology concurrently. A color blind person will be badly
handicapped, although it can be done.

VI. Details of Proposal (Course Description)

Lectures would be kept at an absolute minimum. At the beginning of the course
lectures on light theory and the behavior of light in the petrographic microscope
and in minerals would have to be given before the students tried to use the
microscopes. An occasional brief lecture would be generated by questions not
covered in Petrology.

Demonstrations of techniques would be vitally necessary to acquaint the student
with the petrographic microscope and the 10X handlens.

Hands-on experience would form the main body of the course. The materials
covered in this course can be learned only by personal contact and manipulation
after the theory of the techniques involved have been discussed and demonstrated.

Evaluation would be based on tests involving both megascopic and microscopic
examination and identification of rocks. A test would be conducted at the conclu-
sion of each rock unit and a final general test would cover the work of the entire
semester. A part of the grade would be based on the study of a thin section ground
by the student.

VII. Rationale

Petrography constitutes the "practical" approach to the study of rocks. Rocks
constitute the crust and interior of the earth and moon. Petrology permits one
to formulate theories and conclusions regarding the significance of rocks. Petro-
graphy permits one to identify, describe and classify the rocks. Without this
knowledge no theories or conclusions can be formulated which are of any value
whatsoever.

The techniques learned in this course will be of use in many subsequent
courses, both undergraduate and graduate. These techniques could also be vital to
industrial and government work.

VIII. Textbooks

Dike, Paul A., Examination of the HMinerals with the Petrographic Microscope,
(Private Pub. 1962).

Larsen, Eper S. and Harry Berman: The Microscopic Determination of the
Nonopaque !linerals, U.S.G.S. Bulletin 848, 1954.

dilliams, Howell, Francis J. Turner, and Charles ii. Gilbert: Petrography,
W. H. Freeman and Co., 1955.



IX. Outline of the Course

A. Introduction to the Petrographic Microscope

1. the parts of the microscope.
2. Nature of light
3. Optical character of ifaterials
4. Index of Refraction
5. Color and Pleochroism
G. Grain shape
7. Crossed polarization
Extinction
Birefringence
Elongation

8. Conoscopic Examination
Uniaxial Minerals
Biaxial Minerals

Dispersion

B. Review of the Rock Forming Minerals Using the Petrographic lMicroscope
1. Feldspars
Orthoclase
Microcline
Plagioclase
Oligoclase
Labradorite
Anorthite
2. Quartz
3. Hicas
Muscovite
Rintite
Phlogopite
4. Amphiboles
Hornblende
Actinolite
Pyroxene
Augite
6. Olivine
7. Chlorite
8. iagnetite
9
J

<
.

Hematite
Pyrite
11. Calcite
12. Dolomite
(lote: Section B will be reviewed while becoming acquainted with the items

in Section A)

C. Igneous Rocks
Introduction
The Gabbro Clan
The Alkali Gabbro Clan
The Ultramafic Clan and the Lamprophyres
The Diorite, Monzonite and Syenite Clan
The Granodiorite, Adamellite and Granite Clan



b. Metamorphic Rocks

Metamorphism, Its Petrographic Criteria and its Products
Harnfelses and Spotted Slates

3. Cataclasites, Mylonites and Phyllonites

4. Slates, Phyllites, and Schists of Low Metamorphic Grade

5. High-grade Schists, Amphibolites, Granulites and Eclogites

N =t

Sedimentary Rocks

1. The Origin of Sedimentary Rocks

2. The Composition and Texture of Sedimentary Rocks
3. Sandstones

4. Argillaceous Rocks

5. Calcareous Rocks

6. Idiscellaneous Sedimentary Rocks

Bibliography

Bouma, Arnold H., 1969: Methods for the Study of Sedimentary Structures,
Hiley-Interscience.

Carozzi, Albert V., 1960: Ilicroscopic Sedimentary Petrography, Wiley.

Carrens, Carl lilhelm, 1969: Introduction to iMineralogy Crystallography,
and Petrology, Springer.

Rogers, Austin F. and Paul F. Kerr, 1942: Optical Mineralogy, mcGraw-Hill.
Shand, Samuel James, 1947: The Study of rocks, Thomas Murby.
Wahlstrom, Ernest E., 1947: Igneous Minerals and Rocks, Hiley

Wahlstrom, Ernest E., 1955: Petrographic Mineralogy, Wiley.



D. Metamorphic Rocks

1. Metamorphism, Its Petrographic Criteria and its Products

2. Harnfelses and Spotted Slates

3. Cataclasites, Mylonites and Phyllonites

4. Slates, Phyllites, and Schists of Low Metamorphic Grade

5. High-grade Schists, Amphibolites, Granulites and Eclogites
E. Sedimentary Rocks

1. The Origin of Sedimentary Rocks

2. The Composition and Texture of Sedimentary Rocks

3. Sandstones

4. Argillaceous Rocks

5. Calcareous Rocks

6. Iidiscellaneous Sedimentary Rocks
Bibliography

Bouma, Arnold H., 1969: Methods for the Study of Sedimentary Structures,
Hiley-Interscience.

Carozzi, Albert V., 1960: [licroscopic Sedimentary Petrography, Wiley.

Carrens, Carl Wilhelm, 1969: Introduction to Mineralogy Crystallography,
and Petrology, Springer.

Rogers, Austin F. and Paul F. Kerr, 1942: Optical Mineralogy, icGraw-Hill.
Shand, Samuel James, 1947: The Study of rocks, Thomas Murby.
Wahlstrom, Ernest E., 1947: Igneous Minerals and Rocks, Hiley

Wahlstrom, Ernest E., 1955: Petrographic Mineralogy, Wiley.



GLASSBORDO STATE COLLEGE
Department of Physical Science

Paui A. Dike, Chairman

I. C-rurse Proposal! - Petrology
II. Course Proposal Sponsor - Paul A. Dike
I1I. Department Chairman's Statement
A. Position of the course in the departmental curricular structure

The Liberal Arts and Sciences program, Physical Science with Geology Concen-
tration is developing. Students are signed up for the program and more inquiries ar
constantly being made. To broaden the geology concentration, and to give the
students a more thorough background, Petrology is vitally necessary. This course
is fundamental to the knowledge of any person claiming to have a background in

geology.

The course would be a senior level 3 semester hour lecture course.
The course could be implemented in the Fall of 1975.

B. Adequacy of Staff and Equipment

No additional equipment would be needed for this purely lecture course.
Petrology is the study of the theory of rocks, their origin and mode of formation,
the interpretation of laboratory and field evidence.

The present staff is adegaately prepared to teach the course, Mr. Dike
has taught the course at The University of Pennsylvania and Temple University.
The materials of the course formed a major part of his work at Bryn Mawr College,
and a part of his work at Johns Hopkins University. Mr. Otoonil and Mr. Waring
have extensive background in the subject matter.

Petrology would be presented concurrently with Petrography, the two courses
being offered every other year, alternating with other upper level geology courses.
This would thus not put any additional burden on the staff and would give the )
students the opportunity to obtain a more highly diversified program.

IV. Objectives
To familiarize students with concepts of how rocks are formed.

To provide students with one of the basic keys to geology -- the interpretation
of rocks.

To acquaint the students with the broad general descriptions of rocks.

To acquaint the students with the significances of individual rock types and
rock relationships

T> acquaint the student with the history of the development of rock classi-
fication and theory.



V. Prerequisite

Geology I and II and Mineralogy are necessary for an inderstanding of the rocks.
VI. Details of the Proposal (Course Desgcription)

Lecture sessions will introduce the basic principles of the various phases of
petrology.

Student reports will be prepared and presented by the individual students on
topics assigned to them. This will give the students an opportinity to delve more
deeply into certain areas and force them to become familiar with the literature.

Evaluation will be based on tests and the reports.

VII. Ratipnale

Geology is concerned with the study of the Earth. A rather vital component of
the Earth is rock. A knowledge of the formation of rocks is rather essential for
a well rounded student of the Earth.

VIII. Textbook: Walter T. Herang, 1962: Petrology, McGraw-Hill Book Company or
some comparable text.

IX. Course Outline

A. Introduction
1. The Nature and Scope of Petrology
2. Classification of Rocks
3. Chemical Composition of the Earth's Crust
4. Phase Equilibria and the Phase Rule

B. The Igneous Rocks

1. The Mineral Composition of Igenous Rocks

2. Characteristics and Classification of Igneous Rocks
Volcanic and Plutonic Rocks
Textures and Structures
Classification of Igneous Rocks

3. Description of Igneous Rocks

4. Petrogenesis of the Igneous Rocks
The Earth's Concentric Zonal Structure
Magmas
Factors in Magmetic Evolution
Stages in Magmatic Consolidation
Crystallization in Silica Melts
Variation Diagrams
Igneous Rock Association

C. The Sedimentary Rocks
1. Composition, Fabrics, and Bodies of Sedimentary Rocks
2. Classification and Description of Sedimentary Rocks
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3. Sedimentation and Related Processes
Formation of Sediments
Transportation and Source of Sediments
Sedimentary Environments
Physicochemical Factors in Sedimentation
Diagenisis and Lithification
Tectonic Control of Sedimentation and Geosynclinal Cycles

D. The Metamorphic Rocks

1. Scope of Metamorphism

Metamorphism and Metamorphic Agents

Types of Metamorphism

Zones, Grades, and Facies of Metamorphism
2. C(Classification and Description of Metamorphic Rocks
3. Metamorphism, Magma, and Orogeny

Contact Metamorphism

Regional Metamorphism

The Petrochemical Cycle
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