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GLAESTORO STATE COLLEGE

Proposal for a Geology Program

I. Introduction:

This proposal is sponsored by the Science Department and is
initiated hy the Department Chairman, Cr. Pokert Renlund, and the
geology teaching merbers of this department: Mr. Paul Dike,

Mr. Joseph Waring, Mr. Donald Zalusky. The latter three memhers
will act jointly as representatives of the Science Departrent in
matters which pertain to this proposal.

II.Department Chairman's ftatement:

2. Position of the program in the departmental curricular
structure.

The Science Department plans a decree program in each of the
following areas: bhioleoay, chemistry, geology and physics. This
proposal is concerned only with the geclogy program.

B. Sugcested time and scale of implerentation of the plan.

In order to permit students entering Glassboro in the fall of
1971 to formally enter a degree program in geology, the description
of the program should be included in the 1970 printing of the College
catalog and the procram should be approved prior to this printing.

Full scale implementation of the proogram could re initiated
immediately. Many students will have corpleted the prerequisites for
a number of the advanced courses which are nct directly bhased on
Ceology I and 1I, and would be akle to take advanced courses with the
basic course.

C. Adequacy of staff and resources for implerentation.

The Science Department has sufficient staffing for anticipated
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enrcllment in ceology for the initial one or two years of the prograrm.
2dditions to the staff would be made as the procram and enrollment
develop.

Py 1972, if building cdeveloprents as now projected are
carried through, there will }le sufficient teachinc spaces if they are
used judiciously. Equiprent and supplies are now adequate for the
initial presentation of courses beyond Geolocy I and II. &s enrollment
increases and the coursss develop, additional equipment and supplies
will be needed.

Ues v211 e made of Marine Consortium facilities in Cape llay
in certain courses, while the libraries and mwuseurs in Philadelphia
will be used by all the courses. Our library holdings will never be
completely adequate. Older puklications used for reference are not
available or else are exhorbitantly expensive. Cifts of old publica-
tions Ly retired scientists or by estates will slowly fill the gap.
New materials are constantly being added to the library holdings.

Geologically, Glassboro is in a fortunate position. Ve are
in one of the mcre interesting parts of the Atlantic Coastal Plains.
Relatively short drives take us to the Piedmont Plateau, the Triassic
Lowlands, the Fighlands, and finally the Folded Appalachtians. These

are all classic areas of study which will be utilized in various courses.
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cutline of the Proposed Geclouy Program

A. The Program

First Serester

Second Efemester

Freshman

(L.. & €. - Secondary)

Cormunications (comp.)
Soc. Sci./Psych. (fund.)
Fathematics (fund.)

Free Elective

Inorganic Chemistry I (fund.)

OR
Geology I (fund.)
K.P. and E. (comrp.)

(1.

Inora. Chemistry I (fund.)
OR

Geology I (fund.)

Calculus I (derived)

Geology (spec.)
Free Elective

Restricted Elective
Geology (spec.)
CGeology (spec.)
Restricted Elective
Eumanities (fund.)

Geology (spec.)
Restricted Elective
Free Elective

Soc. Sci./Psych. (funcd.)
INumanities (fund.)

3

3 Soc. Sci./Psych.
3 Art (corp.}

3 Free Llective

4 OR
Geolcgy II (derived)
1-1/2 E. P. and E.

17-1/2

Sophomore
& S. - Eecondary)

]

Inorg. Chem.

4 CR
Geology II (derived)
4 Caiculus II (derived)
5 Geoloay (spec.)
3 Free Elective
16
Junior

(L.”2. & S.)

4 Restricted Elective
3 Geology (spec.)

3 Geology (spec.)

3 Restricted Elective
3 Hurmanities (fund.)

4 Ceology (spec.)

3 Restricted FElective
3 Free Ilective

3 Fumanities (derived)
3 Free I'lective

Comrunications (comp.) 3
(€und.) 3
3
2

~

Inorg. Chermistry II (deriv.)
4

1-1/2
17-1/2

II (derived)
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First Serester Second Semester

Junior
(Secondary)
Ndol. & Learning Curric. & !Method in
(spec. prof.) 3 s.h. Sec. Sch. (spec. prof.) 4 s.h.
Restricted Elective 4 Restricted Elective 4
Fumanities (fund.) 3 Fumanities (fund.) 3
Geology (spec.) 3 Geology (srec.) 3
Soc. Sci./Psych. (fund.) _ 3 Restricted Elective 3
6 17
Senior
(Secondary)
Student Teaching (spec.prof.) 7 Issues in Foundation
Practicum (spec. prof.) 5 of Ed. (spec. Prof.) 3
Reading in Sec. Sch. Humanities (fund.) 3
(spce. prof.) _2 Hunmanities (derived) 3
Geology (spec) 3
Restricted Elective 3
14 15

The program as outlined for the Liberal Arts and Science
degree must not be interpretted ricidly. BAs a student's procram
develops it might be advisakle to shift some of the courses around.

A student planning to go to graduate school should have a reading
knowledge of at least one, preferahly two, of the following foreign
languages: French, German, Russian. DMost schools offering graduate
work in geology require at least one of the above languages, many
require two for the Master of Arts in Geology. The restricted
electives would be selected, with adviserent, from biology, cheristry,
physics, matheratics and basic drafting.

. Enithe SecgndarYﬁEarth.Sciénae'Teaching progtam the- -
réstricted elective  coutses are selectéd sith advismént from -
theTscienceés«

The choice of courses in both procrars would bhe guided
by the future plans of the studnet. The requirements for immediate
entry into industry are a little different to those for entry into
graduate school or teaching.

If an undeclared or transfer student should decidée on a

geology major at the end of his Sophomore vear, it would be



presured that the student would have completed most of the general
studies courses including Inorganic Chemistry I and II and
possibly another basic science course. It would then ke possible
for that student to corplete a geolocy major, even though he might
still have to take Geology I and II in his Junior year. Such a
student might find it necessary to corplete some of the General
Education courses in summer school.

The Secondary Science Teaching in Earth Sciences student should
consider the recuirements for teaching certification: The New
Jersey Departieic OF Fducation lists the following subject matter
requirements for the several science teaching certificates:

1. Physical Science: 24 s.h. of science, including physics
and cheristry.

3. Science: 30 s.h. of science includinc biology, chemistry,
and physics

3. General Science: 24 s.h. of science. -

4. TFarth Science: 24 s.h. of science including geology,
geography, astronory, and physiography.

Vith proper use of the restricted and free electives all
four certification areas can be readily satisfied with the program
as outlined.

The minimuri number of semester hours of geology required
for entrance to graduate studies in geology varies widely. Admission
to graduate studies in geology is based not only on the undergraduate
geology courses completed, but on the breadth and depth of correla-
tive work in all other areas of study, and, finally, the recormen-

dations cof his professors.
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E. Credit Distrikution

Liberal BArts and Scierce - Secondary

Stipulated

General Fducation 6C s.h.
A, Fundamental 20

(1) Social Science-Psychology °

(2) Lumanities 12

(3) I'athematics 3

(4) Science G
F. Derived 18

(1) Science

(2) Mathematics

(3) & -1 Sciences-Psych.

(2)y o ries

(=3 *Otie: choicaes®
C. Corpetence-Creativity 12

(1 Corrunications &

{(-y cooave Aats 3

(-5 ; soud P B 3
{1ierel Arts and Science
Prescribed Specialization 30 mex.
Supplenent! ~ry Cpecislization
(Restriciv.) Elewlaves 12 min.
Free electives g
Secondary
Specialization
A. Science 15
B. Profession 24
C. PRestricted Electives 15
Free Electives 12

C. Geology Offerings.

1. Introducticn.

rrovided

€3 s.
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20

21

18
24
14

12
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As stated earlier, in the projected development and crovth

Glassboro State College a number of new major programs have keen
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proposed. Arong these, Geclcgy has keer proposed as a rmajor area of
study in the Libkeral Arts and Sciences as well as Secondary School
Science teaching starting in 1271. It is vitally necessary that
certain courses be initiated if such a me’or program is to exist, be
of any value, and be acceptable to accrediting agencies and the
professions.
2. a. Present undergraduate offerings in Ceolocy:

55-100 Geology I - Physical Geology

55-101 Geology II- Introductory Historical Geoclogy

55-110 Principles of Earth Science

55-220 Selected Topics in Geology

55-421 V‘tistcrical Geology

55-423 Geology of Hew Jersey

Iy, Comrentary on present offerings listed in the catalogue:

Ceology I and II are basic introductcry courses required of
all geology majors in all colleces and universities. These are of
great value and interest to the non-major, non science student, also.

Principles of Larth fcience is for Elementary Education Majors
only. It is not open to geology majors.

Selected Topics in Geclogy was inserted in the catalogue at
the same time that similarly entitled courses were inserted for the
other sciences. This could be used, in spite cf its low number as a
Senior seminar or journal club, with lower classmen sitting in on the

discussions.
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Fistorical Geology is a good major subject, kut not vital.
Geology of New Jersey is of vital interest to fecondary School
Farth Science teachters in liew Jersey. It is an unimportant major
subject.
3. Packground
The exawmination of a nurher of catalogues of schools offering
a ceclogy major of any consequence will reveal that the following
courses are offered in addition to the introductory year course and
Ilistorical Geolocgy:
1. DMineralogy
2. <Crystallography
3. Optical lMineralogy
4. Petrography
5. Petrology
6. Invertebrate Paleontclocy
7. Structural Geology
8. Stratigraphy
9. Geomorphology
10. IMarine Geology
11. Economic Geology
12. Introduction to Georhysics
13. Field Geology
14. 2Advanced Fhysical Geclooy
15. Rocks and Minerals
In Ceology I and II a brief introduction to phases of all the

above sukbjects and others, is presented in orcer to build a Lroad
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foundation and to show the interrelationship of all the fields of
Geology to each other, to other sciences and to Man.

4. Descriptions of New Courses:

No attempt will be made to present a detailed account of the
presentation of each course. Nor will an apology for requesting each
course be offered. Fach course proposed is a valid, necessary, vital
field of study in Geclcoy. The instructors entrusted with the pre-
sentation of these courses will individually determine the precise
manner of presentation. Each instructor will lie bound by personal
pride, reputation, and training to produce the kest possible cocurse.
Lach instructor will be aware of the critical inspection by accredit-
ing agencies, the future developrent of his students and their assess-
ment of his work as they progress, and the immediate evaluation of
his fellow instructors.

1. Mineralogy: 5 s.h. laboratory and lecture

The rocks of the earth and the meteorites which plunge to
EBarth from outer space are made of minerals or matter which can kecome
minerals. Hence, a knowledge of the more comrmon rock-forming minerals
as well as the minerals of economic importance is a kasic need of any
geologist. IlMineralogy is a hobby of many laymen who find a course in
mineralogy hichly rewarding. In a course in mineralogy the student
not only learns to recognize the common winerals, but becomes adept in
the use of many techniques used in the identification of minerals.
Prerequisite: Inrnorganic Cheristry.

2. Crystallography: 3 s.h. Laboratory and lecture (alternate years)

The vast majority of minerals are crystalline - possessed of

an orderly internal atomic structure. This orderly internal atomic
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structure is frequently reflected in characteristic external ¢eoretric
forms called crystals. The study of these crystals - Crystallocraphy -
gives many clues concerning the rinerals. Crystallography is the mathe-
ratical study of the morphology of crystals. The student who is
fortunate enouch to have this course before }Mineralogy or Cptical
l‘ineralogy finds rany of the proklers encountered in these courses much
simplified. At the present time crystallography is used in the study
of various huran nrhysiclocical characteristics. The control of the
quality and purity of drugs, sugar and other items of importance to man
is controlled bhy the study of the crystallocraphy of these materials.
Prerequisites: Trigonometry, algebra, ceoretry (good high school
courses are accentakle.)

3. Optical Mineralogy: 4 s.h. laboratory and lecture.

The orcderly internal atomic structure of rinerals brings about
certain peculiar effects on transritted polarized light. The study of
these effects is Optical Mineralogy. Polarizing microscopes are used
for this study. The study of Cptical Mineralogy has the same "practical’
arplications to man and his endeavors as does crystallography. Pre-
requisites: Mineralogy, physics and a color sense capable of refined
and exacting development.

4. Petrography: 3 s.h. lakoratory

Rocks are what comnprise the crust of our Earth and all the other
planets, planetoids, meteors and satellites of our solar system. The
basic study of rocks must be divided into twec broad categories: (a)The
description, classification and narinc of rocks- Petrography. (b) The
study of the theory of the origins of the rocks- Petrology. Petrography
is hichly technical, requirinc careful study of physical features of
hand specimens and ideally, of the field conditions. Prerequisites:

Geoclogy I and II, lMineralogy and Optical Mineralogy.



5.Petrology: 3 s.h. lecture

The study of how rocks have been formed is in part a
theoretical study. Many laboratory physical-chemical studies of
mineral systems have been conducted. From these empirical,
controlled studies, backed by the study of field conditions, thcories
concerning the origins of rocks can be propounded. From these purely
theoretical, frequently academic studies, many conclusions regarding
the well being and economic development of man are derived.
Prerequisites: Geology I and II, Mineralogy. This is a case of
which came first: the chicken or the egg! Having presented
Petrography and Petrology on a rotating basis, I have had the
interesting expericnce of students complaining that the Petrography
made no sense without the Petrology first, and other students have
complained that Petrology made no sense without the Petrography.

The two should be a combined, in depth, year course.

6.Invertebrate Paleontclogy: 4 s.h. laboratory and lecture

Invertebrate Peleontology is the study of the animals
without backbones which have lived in the past. The study of these
organisms is vital to the understanding of the development of
present day life. The remains, traces, and evidences of animals
which have lived in the past (fossils) provide vital information
concerning the distribution of past lands, seas, and climates, as
well as the present day location of certain valuakle economic
deposits. The unravelling of the complexities of the history of
the earth is largely based on fossils. Prerequisitcs: Geology I
and II, Biology I and II or Zoology I and II or the equivalent.
For a Biology major the first prereguisite could be waived,

considering the importance of Paleontology to a fuller understanding

of life today.
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7.Structural Geology: 3 s.h. lecture

Few educated people are so totally unaware that in their
travels they have failed to see massive bodies of rock seemingly
jutting upward into the sky. Newspapers periodically display
shocking headlines anncuncing devastation due to various phenomena
of the Earth. These are only somec of the topics of Structural
Geology. Structurual Geology is the study of the architecture of
the continents and the forces which caused them to be the way they
are. The smallest crack, the faintest lineation in a rock is of
concern in the study of Structural Geology. along with the more
spectacular things to be seen in such places as the Delaware Water
Gap. For the geclogist this is the study of the skeleton and
articulation cf the Earth. Prerequisites: Geology I and II.

8. Stratigraphy: 3 s.h. laboratcry, lecture

In the study of the history of the Earth, the study of the
sequence of events is, of course, paramount. Where the sequence
of events can most clecarly be seen is in the sedimentary strata.
Ccareful study of the strata and their sequence is necessary to reach
a correct interpretation of events. Rather startling inversions
and contortions of the Earth's strata have taken place. These
inversions and contortions can be unravelled cnly with a basic
knowledge of stratigraphy. rerequisite: Geology I and II.

9., Geomorphology: 3 s.h. laboratory and lecture

Geomorphology is the study of present day land forms, or
landscapes, and their development in relation to the materials
underlying the areas and the climatic conditions of the regions.

This leads to a better understanding c¢f what has happened in the past
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and at the same time permits more exact projection into the future
development of an area. With the urban sprawl becoming greater
every year, it is necessary to know what the present characteristics
of a given arca are and how these will be affected by the works cof
man. Many communities are suffering physically today because of
the disregard of the geomorphology of the region and what the
community is geoing to do to the natural conditions. Prerequisite:

Geology T and II.

10 Marine Geologz;‘ 3 s.h. laboratory and lecture
e Oceanography is a field of study being approached from a

wide variety of points of view. Marine Geology is the study of the
physical features of the ocean bottoms and the line of contact
between land and sea. It is also the study of the interaction
between the seas and the lands. This is an area of great importance
to any society living near and dependent upon a large body of water
for an important part of its economy. Prerequisites: Geology I

and II

11 Economic Geology: 3 s.h. laboratory and lecture

Economic Geology is the study of mineral deposits, their
formation, their form, their location, and modes of exploitation.
Our present civilization is using the mineral wealth of the Earth
at an ever increasing unprecendented rate. New deposits must ke
searched for intelligently. No longer can we depend on the largely
accidental finds of the half educated "sour~dcugh."” Prereqguisite:

Geology I and II, Mineralogy.
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12.Introduction to Geophysics: 3 s. h. laboratory and lecture.

An important arsenal of tools for the economic geologist,
as well as the purely theoretical geologist, is supplied by geophysics
Geophysics permits us to explore, relatively cheaply, the invisible
regions beneath the surface of the earth. The final analysis, of
course, lies in drilling. Drilling is hideously expensive. Geo-
physical studies are being employed in trying to answer many questions
concerning the interior of the earth. Geophysical studies are also
proving to be valuable aids in defending man from some of the Earth's
more violent actions. Prerequisite: Geology I and II, Physics I
and II.

13Field Geology: 3 s.h. laboratory

Field Geology is a purely technical study of the tools of the
geologist and their use and application in the field. The geologist
must be able to make field studies, record and report his findings
for the use of other geologists. Prerequisite: Geology I and II,
and any other courses available before this.

14.Advanced Physical Geology: 3 s. h. lecture and seminar.

Advanced Physical Geology would repcat many of the areas dis-
cussed in Geology I, but with greater depth, applying the knowledge
gained in other advanced courses constructively. This would have to
be a senior course using all immediately preceeding courses as

prerequisites.

15.Rocks and Minerals: 3 s. h. lecture and laboratory

This would be a non-major course designed primarily for the
in-service elementary school teacher. Other non-majors would find

this a very interesting and rewarding course giving them a broader
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D. Rationale:

Classboro currently has no program for the training and
accreditation of Earth Science teachers. We cannot recommend any of
our graduates for certification in this area. However, a number of
our graduates are presenting Larth Science programs in secondary
schools, on the basis of one semester of General Geology (3 s.h.),
Physical Geography (3 s.h.), one other geography course (at the rost)
devoted to the cultural aspects, Astronomy (3 s.h.) and a shallow
spectrum of the other sciences. This is not an adequate background
for the teaching of earth science in the secondary schools. It might
be adequate for the lower elementary grades.

This represents a real gap in the training of teachers. l!Most
public school systems are now offering a course in earth science as
a preliminary, or even terminal science course. The teachers pre-
senting these courses should have the opportunity to be adequately
trained.

Aside from teaching, geology offers hkroad rackaground of
training for entering various areas of covernment work, law, business
and construction.

E. Proposal:

It is not suggested or proposed that all these courses be
presented immediately. We do not have the staff, students, space or
equipment to make it possible.

The proposal is that this program and these courses le approved
as a group so that they will be availakle for presentation as the

numbier of students and the staff increase.
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So far as equipment is concerned, we are now prepared to

teach all the courses excepting the following:

Optical Mineralogy

Introduction to Geophysics
We are acquiring, gradually, the special microscopes needed for Optical
Mineralogy. By student cooperation, Optical Mineralogy could be
presented now. A course in Geophysics could be presented, demonstrating
the principles with crude, home made instruments. Modern instruments
are sophisticated and expensive.

The more advanced, specialized courses, as fromr Numker 9
(Geomorphology, page 12) on, would ke presented in alternate years.
This would permit the student who selected Geology as a major early in
his career the widest possible spectrum, while the late comer would
still receive a broad selection of hichly useful sukjects permitting
him to continue on into graduate school anywhere or into useful,
rewarding positions in government and industry. Geology provides an
excellent background for the junior and higch school science teacher.

F. Appropriations:

Appropriations for equipment and supplies would not change
appreciably from the present amounts in the reogular college fkudget.
Most of the materials used in geology are repeatedly usable over a
period of years. The prime costs would be for expansion of the
collections and specialized equipment which are included in the regular
budget.

Salaries would be those of the present teaching staff with the
regular increments and with the salaries of new personnel who would be

needed with the normal growth of the student body.
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G. Projected Enrollment:

With the continued development of earth science courses in
the secondary schools, enrollment in the Seconcdary Education Geoclogy
program should develop rapidly. Large sections are undesirable in
geology courses, inasmuch as a good deal of individual attention is
required.

The prognostication would be for a total enrollment of 30 to
40 students in the advanced courses. Geology I and II may run as high

as three or four hundred as other programs in the collece develop.

H. Consultation:

The following have been consulted in the preparation of this

proposal:

Mr. Paul A. Dike
Mr. C. Joseph Varing

Mr. Donald W. Zalusky

Respectfully submitted,

Rokert N. Penlund, Chairman.



