. ol-19
LSC Use Only: ' MAR28 UWUCC Use Only: b

Number: - . Number: __.___!;;z

]
Submission Date: C ~__ Submission Date:

- IRFRAI CTiT: ~ ‘
Sunmision — LLIBERAL §] L_'.,.-,:i;SAbtion Date: %E—_fa’/” iy
, Senake Npp 2f=24/oz

CURRICULLUM PROPOSAL COVER SHEET
University-Wide Undergraduate Curriculum Committee

I. CONTACT
Contact Person Keith Putirka Phone x5627
Department Geoscience

Il. PROPOSAL TYPE (Check All Appropriate Lines)
COURSE

Suggested 20 character title
New Course*

Course Numbeor and Full Title

Course Revision

/ Course Number and Full Title
g o Liberal Studies Approval

& |2 for new or existing course
& = Course Number and Full Title
o ol Course Deletion
(4p] — Course Number and Full Title
. ‘ég_ Number and/or Title

Ll Change , .

I C;C_)_ Old Number and/or Full Old Title
|

New Number and/or Full New Title
Course or Catalog Description Change

Course Number and Full Title
X PROGRAM: X Major Minor _Track

New Program*

Program Name
X Program Revision BS—Geology
Program Name

Program Deletion*

Program Name

Title Change BS Geology

Old Program Name
BS—Geology/Geology Track, Environmental Track

New Program Name

1. Appro\[als (signatures and date)

A zf;/(_g,”lp /,?AC/LM P
Departme

Curriculum Committee artment,Chair

e T D SO Ry

l_cj“élllege Curriculum Ca\rﬁmlite ! 9% N
1 loarf— I

Director of Liberal Studies (where applicable)  *Provost (whefe applicable)

MO ey C’&”" e A— 3"/5"‘0/



Geoscience Department: Program Revision
Part II. Description of Curriculum Change
1. Catalog Description

The catalog will be revised to read as follows:

Geology is a far-ranging science and encompasses various aspects of the Earth system, including the
oceans, the atmosphere as well as the solid Earth. Professional geologists are thus engaged in a wide
range of activities, depending upon their interests. The problems with which geologists are faced include
the evolution of life, the origin of volcanic activity, the assessment of volcanic and earthquake hazards,
the evolution of our planetary neighbors, and perhaps most importantly, the human impact on our
environment.

The department offers a degree in Geology that is divided into two tracks: Geology, and Environmental.
Either track gives students the necessary foundation to pursue a wide variety of career goals. In addition,
we offer degrees in secondary education for those students who are interested in teaching. The degrees
and courses in our program emphasize hands-on learning, including outdoor instruction and student-
oriented research. In addition to on-campus instruction and class-related field trips, the department offers
several regional geology field courses, which take place in Newfoundland, the Yellowstone region, the
Bahamas, and the American Southwest. In addition, there are coursework and research opportunities at
the Marine Science Consortium at Wallops Island, Virginia.

Our B.S. in Geology/Geology Track is designed for students who are interested in pursuing any of the
various sub-disciplines in Geology, including Oceanography/Marine Geology, Climate Change,
Volcanology, Paleontology, Meteorology and Geophysics. There is also considerable overlap between
geology and astronomy; it is primarily geologists who explore the evolution of other planetary bodies,
such as the Moon, Mars and Venus. Our curriculum reflects various interdisciplinary links and provides
the foundation needed to pursue a wide variety of career goals. Career options include teaching, graduate
school/research, and employment as a professional geologist (associated with a private business, an
environmental firm, or as a consultant for a federal or state agency).

The B.S. in Geology/Environmental Track is designed for students who wish to pursue a career in the
environmental field. In spite of our brief residence time our presence has had a significant, and in some
cases negative, impact upon our environment. Geologists play a key role in dealing with environmental
issues, and our Environmental Track prepares students to address various environmental problems.
Graduates from this track will be prepared for direct entry into jobs with federal or state agencies and
private environmental consulting firms, as well as postgraduate studies.

The Minor in Geology is designed for students who desire some background in Geology, in conjunction
with a degree in Business, or one of the social or physical sciences. The department also serves public
education by preparing qualified and certified teachers in the field of Earth and Space Sciences and
General Science Education.



2. Summary of Changes
2 (a) New Program'

Bachelor of Sclence—Geology/Geology Track

Liberal Studies: As outlined in Liberal Studies section, 56
with the following specifications:

Mathematics: MATH 121 or 123

Natural Science: CHEM 111-112 or CHEM 113-114
Liberal Studies Electives: MATH 122 or 124, no courses
with GEOS prefix

Major: 29
Geoscience Core:
GEOS 121 Physical Geology 3sh
GEOS 122 Physical Geology Laboratory 1sh
GEOS 131 Historical Geology 3sh
GEOS 132 Historical Geology Laboratory 1sh
GEOS 220 Mineralogy 3sh
GEOS 320 Igneous and Metamorphic

Petrology 3sh
GEOS 325 Structural Geology 3sh
GEOS 326 Field Geology 3sh
GEOS 380 Research Techniques in Geoscience 2sh
GEOS 411 Sedimentary Petrology . 3sh
GEOS 412 Stratigraphy 3sh
GEOS 480 Geoscience Seminar 1sh
Requirements for the Geology Track 23-24
PHYS111-121 Physics I Lecture/Lab 4sh
PHYS112-122  Physics II Lecture/Lab 4sh
GEOS330 Paleontology 3sh
GEOS362 Plate Tectonics 3sh
Controlled Electives: 9-10

Choose three courses from among the following:
MATH 216, MATH 241, GEOG 316, GEOG 415,
GEOS courses 300 or above (1)

Other Requirements: 0-6
Foreign Language Intermediate-Level (2, 3) 0-6sh

Free Electives: 9-16
Total Degree Requirements: 124

(1) Up to 3 credits of a summer field camp, internship or independent study,

all of which must be approved by the department, may be applied to

controlled electives.

(2) Intermediate-level foreign language may be included in liberal studies
electives

(3) Six credits of computer language may substitute for the foreign

language requirement: COSC110 and 310 (recommended), or other higher-level
COSC courses with department permission in consultation with the Computer



Science Department.

Bachelor of Science—Geology/Environmental

Track

Liberal Studies: As outlined in Liberal Studies section,
with the following specifications:

Mathematics: MATH 121 or 123
Natural Science: CHEM 111-112 or CHEM 113-114
Liberal Studies Electives: MATH 122 or 124, PHYS 111,

no course with GEOS prefix

Major:

Geoscience Core:

GEOS 121 Physical Geology

GEOS 122 Physical Geology Laboratory

GEOS 131 Historical Geology

GEOS 132 Historical Geology Laboratory

GEOS 220 Mineralogy

GEOS 320 Igneous and Metamorphic
Petrology

GEOS 325 Structural Geology

GEOS 326 Field Geology

GEOS 380 Research Techniques in Geoscience

GEOS 411 Sedimentary Petrology

GEOS 412 Stratigraphy

GEOS 480 Geoscience Seminar

Requirements for the Environmental Track

PHYS 121 Physics I Lab

BIOL 111 Principles of Biology I

GEOS 310 Environmental Geology

GEOS 331 Hydrogeology

GEOS 332 Geochemistry

Controlled Electives (1, 2):
Select three courses (3)
Biology Electives

BIOL 112
BIOL 250
BIOL 321
BIOL 322
BIOL 362

Principles of Biology II
Principles of Microbiology
Environmental Protection I
Environmental Protection II
Ecology

Chemistry Electives

CHEM 231
CHEM 233
CHEM 322
CHEM 323
CHEM 341

Allied Fields

Organic Chemistry I
Organic Chemistry II
Instrumental Analysis
Analytical Methods
Physical Chemistry I

GEOS courses 300 or above (4)
Introduction of Numerical Methods 3sh

COSC 250
GEOG 316

Introduction to Geographic

3sh
1sh
3sh
1sh
3sh

3sh
3sh
3sh
2sh
3sh
3sh
1sh

1sh
4sh
3sh
3sh
3sh

11-12

4sh
3sh
3sh
3sh
3sh

4sh
4sh
4sh
4sh
4sh

3sh

56

29

25-26



Information Systems 3sh

GEOG 415 Remote Sensing 3sh
MATH 216 Probability and Statistics for 4sh
Natural Sciences
PHYS 112-122 Physics II Lecture/Lab 4sh
SAFE 101 Introduction to Occupational
Safety and Health 3sh
Other Requirements: 0-6
Foreign Language Intermediate-Level (5, 6) 0-6sh
Free Electives: 7-14
Total Degree Requirements: 124

(1) Some courses have prerequisites that may be taken as free electives
(2) Students who plan to pursue graduate-level studies are encouraged to
enroll in PHYS112-122,

(3) Select one each from the Biology and Chemistry Electives lists, and a
third from any of the three elective lists.

(4) Up to 3 credits of a summer field camp, internship or independent
study, all of which must be approved by the department, may be applied
to controlled electives.

(5) Intermediate-level foreign language may be included in liberal studies
electives

(6) Six credits of computer language may substitute for the foreign
language requirement: COSC110 and 310 (recommended), or other higher-
level COSC courses with department permission and in consultation with
the Computer Science Department.



2 (b). Comparisons of current and proposed programs

Bachelor of Science—Geology

(Current)

Liberal Studies: As outlined in Liberal Studies 56-57
56-57 section with the following specifications:
Mathematics: MATH121 or 123

Natural Science: CHEM111-112 or CHEM113-

114

Liberal Studies Electives: MATH122 or

MATH124, no courses with GEOS prefix

Major: 4
Required courses

GEOS121 Physical Geology 3sh
GEOS122 Physical Geology Laboratory 1sh
GEOS131 Historical Geology 3sh
GEOS132 Historical Geology Laboratory 1sh
GEOS320 Igneous and Metamorphic Petrology 3sh
GEOS321 Mineralogy 3sh
GEOS325 Structural Geology 3sh

GEOS326 Field Geology or summer field course 3sh
(offered by other universities) (1,2)

GEOS330 Paleontology 3sh
GEOS362 Plate Tectonics 3sh
GEOS380 Research Techniques in Geoscience 2sh
GEOS411 Sedimentary Petrology 3sh
GEOS412 Stratigraphy or GEOS 327 3sh
Geomorphology ,
GEOS480 Geoscience Seminar 1sh
Controlled Electives: 9sh
GEOS courses 300 or above

Other requirements 8-14
Additional Science:

PHYS111-112 Physics I Lecture/Lab 4sh
PHYS 111-112 Physics II Lecture/Lab 4sh
Foreign Language Intermediate-Level (3, 4) 0-6sh
Free Electives 9-16
Total Degree Requirements: 124

(1) Summer field camp in Geology (5-9sh) is
strongly recommended.

(2) A maximum of 6 sh from approved summer field
camp may apply to a required core and controlled
electives.

(3) Intermediate-level Foreign Language may be
included in Liberal Studies electives.

(4) 6 sh of computer languages substitute for the
foreign language requirement: COSC110 and
COSC310 (recommended), or other higher-level

Bachelor of

Science—Geology/Geology Track
(Proposed)

Liberal Studies: As outlined in Liberal Studies 56
section, with the following specifications:

Mathematics: MATH121 or 123

Natural Science: CHEM111-112 or CHEM113-

114

Liberal Studies Electives: MATH122 or 124,
no courses with GEOS prefix

Major: 29
Geoscience core

GEOS121 Physical Geology 3sh
GEOS122 Physical Geology Laboratory 1sh
GEOS131 Historical Geology 3sh
GEOS132 Historical Geology Laboratory 1sh
GEOS220 Mineralogy 3sh
GEOS320 Igneous and Metamorphic Petrology 3sh
GEOS325 Structural Geology 3sh
GEOS326 Field Geology 3sh
GEO0S380 Research Techniques in Geoscience 2sh
GEOS411 Sedimentary Petrology 3sh
GEOQS412 Stratigraphy 3sh
GEOS480 Geoscience Seminar 1sh
Requirements for the Geology track 23-24
PHYS 111-121 Physics I Lecture/Lab 4sh
PHYS 111-121 Physics II Lecture/Lab 4sh
GEOS330 Paleontology 3sh
GEOQS362 Plate Tectonics 3sh
Controlled Electives: 9-10sh
Choose three courses from among the following:

MATH216, GEOG 316, GEOS courses 300 or above

o

Other requirements 0-6
Foreign Language Intermediate-Level (2,3) 0-6sh
Free Electives 9-16
Total Degree Requirements: 124

(1) Up to 3 credits of a summer field camp, internship
or independent study, all of which must be approved
by the department, may be applied to controlled
electives.

(2) Intermediate-level foreign language may be
included in liberal studies electives

(3) Six credits of computer language may substitute
for the foreign language requirement: COSC110 and
310 (recommended), or other higher-level COSC
courses with department permission in consultation



COSC courses with department permission in
consultation with the Computer Science
Department.

Bachelor of
Science—Environmental
Geoscience

Liberal Studies: As outlined in Liberal Studies

section with the following specifications:
Mathematics: MATH121 or 123

Natural Science: CHEM111-112 or CH113-114

Liberal Studies Electives: MATH122 or 124,

no courses with GEOS prefix

Major:

Required Courses:

GEOS121 Physical Geology

GEOS122 Physical Geology Laboratory
GEOS131 Historical Geology

GEOS132 Historical Geology Laboratory
GEOS310 Environmental Geology

GEO0S320 Igneous and Metamorphic Petrology
GEO0S321 Mineralogy

GEOS325 Structural Geology

GEOS331 Hydrogeology
GEOS332 Geochemistry
GEOS380 Research Techniques in Geoscience

GEOS480 Geoscience Seminar

Other requirements:

Biology Sequence:

BIOL111 Principles of Biology 1
BIOL250 Principles of Microbiology
Chemistry Sequence:

CHEM231 Organic Chemistry I
CHEM323 Analytical Methods

Controlled Electives:

56-57

29

3sh
1sh
3sh
ish
3sh
3sh
3sh
3sh

3sh

3sh
2sh

1sh

23-30

4sh
3sh

4sh
4sh

8-9

with the Computer Science Department.

Bachelor of

Science—Geology/Environmental
Track

Liberal Studies: As outlined in Liberal Studies
section with the following specifications:
Mathematics: MATH121 or 123

Natural Science: CHEM111-112 or CHEM113-
114

Liberal Studies Electives: MATH122 or 124,
PHYS 111, no courses with GEOS prefix

Major:

Geoscience Core:

GEOS121 Physical Geology

GEOS122 Physical Geology Laboratory
GEOS131 Historical Geology

GEOS132 Historical Geology Laboratory

GEOS220 Mineralogy

GEOS320 Igneous and Metamorphic Petrology
GEOS325 Structural Geology

GEOS326 Field Geology

GEOS380 Research Techniques in Geoscience
GEOS411 Sedimentary Petrology

GEOS412 Stratigraphy

GEOS480 Geoscience Seminar

Requirements for the Environmental Track
PHYS 121 Physics I Lab

BIOL111 Principles of Biology I

GEO0S310 Environmental Geology

GEOS331 Hydrogeology

GEO0S332 Geochemistry

Controlled Electives (1, 2):
Select three courses (3)
Biology Electives

BIOL112 Principles of Biology 11
BIOL250Principles of Microbiology
BIOL321Environmental Protection 1
BIOL322Environmental Protection II
BIOL362Ecology

56

29

3sh
1sh
3sh
1sh

3sh
3sh
3sh
3sh

2sh
3sh
3sh
1sh

25-26
1sh
4sh
3sh
3sh
3sh

11-12sh

4sh
3sh
3sh
3sh
3sh



BIOL112 Principles of Biology 1I

BIOL272 Conservation of Plant and Animal
Resources

BIOL321 Environmental Protection I
BIOL362 Ecology

CHEM322 Instrumental Analysis

CHEM341 Physical Chemistry 1

COSC110 Problem Solving and Structured
Programming

COSC250 Introduction of Numerical Methods
COSC310 Data Structures

GEOG314 Map and Photograph Interpretation
GEOG343 Geography of Fresh Water Resources

GEOG415 Remote Sensing
GEOG417 Technical Issues in GIS

GEO0S326 Field Geology
GEO0S327 Geomorphology
GEOS411 Sedimentary Petrology

GEOQS412 Stratigraphy

GEO0S432 Coal Geology

GEOS440 Subsurface Geology
PHYS111-121 Physics I Lecture/Lab (5)
PHYS112-122 Physics II Lecture/Lab (5)

One summer field course:
GEOS336 Geology of the Northern Rockies
GEO0S337 Geology of Newfoundland
GEOQS338 Geology of the American Southwest
GEO0S441 Carbonate Geology—Florida
(GEOS 441 incorrectly reads as 'GEOS 331’ in
current catalog)

Foreign Language Intermediate Level (2,3)

Free Electives

Total Degree Requirements:

(1) Students who plan to pursue and advanced degree
in environmental geoscience are strongly advised to
take the physics sequence as their controlled
electives.

(2) Intermediate-level foreign languages may be
included in Liberal Studies electives (3 sh).

(3) 6 sh of computer language may substitute for the
foreign language requirement: COSC110 and

4sh
3sh

3sh

3sh

4sh
4sh
3sh

3sh
3sh
3sh
3sh

3sh
3sh

3sh
3sh
3sh

3sh
3sh
3sh
4sh
4sh

3sh
3sh
3sh
3sh
3sh

0-6sh

124

Chemistry Electives

CHEM231 Organic Chemistry I
CHEM233 Organic Chemistry II
CHEM323 Analytical Methods
CHEM341 Physical Chemistry 1
CHEM322 Instrumental Analysis

Allied Fields
GEOS courses 300 or above (4)

COSC250 Introduction of Numerical Methods

GEOG316 Introduction to Geographic Information
Systems
GEOG415 Remote Sensing

MATH216 Probability and Statistics for
Natural Sciences

SAFE101 Introduction to Occupational Safety and
Health

PHYS112-122 Physics II Lecture/Lab

Other requirements:
Foreign Language Intermediate-Level (5,6)

Free Electives

Total Degree Requirements:

(1) Some courses have prerequisites that may be
taken as free electives

(2) Students who plan to pursue graduate-level studies

are encouraged to take PHYS112-122.

(3) Select one each from the Biology and Chemistry
electives lists, and a third from any of the three
elective lists.

(4) Up to 3 credits of a summer field camp, internship

4sh
4sh
4sh
4sh
4sh

3sh

3sh

3sh

3sh

4sh

3sh

4sh

0-6
0-6sh

124



COSC310 (recommended), or other higher-level
COSC courses with department permission in
consultation with the Computer Science
Department.

2 (b). Highlights of program changes

Current Program

1. BS—Geology and BS—Environmental
Geoscience

2. BS—Geology, Geology Track - changes in
the program

3a. BS—Geology, Environmental Track -
changes in the program

or independent study, all of which must be approved

by the department, may be applied to controlled
electives.

(5) Intermediate-level foreign language may be
applied to Liberal Studies Electives (3 sh).

(6) Six credits of computer language may substitute
for the foreign language requirement: COSC110 and
310 (recommended), or other higher-level COSC
courses with department permission in consultation
with the Computer Science Department.

Proposed Program
BS-Geology— Geology Track and Environmental Track

* We have combined our two Geology degrees into a single
degree program with different tracks. This strategy
emphasizes the similarities between the two programs, and
adds flexibility (facilitates future potential program
changes, i.e., the addition of other tracks, as faculty
interests and professional needs change).

* Compared to our existing program, BS—Geology, the
proposed changes are relatively few.

» We now require Field geology, since this gives students
needed field experience in east coast Geology, which is
crucial for students who will largely be working on the
east coast following graduation.

« MATH 216 (Prob. and Stats.) and GEOG 316 (Intro. dot
GIS) have been added as controlled electives. Data analysis
and GIS skills are rapidly becoming essential tools for
geologists. Students now earn credit toward the degree for
enroliment in such coursework.

» The new Environmental Track offers some significant
and substantial improvements over the existing the BS-
Environmental Geoscience.

» In brief, we have added coursework that is crucial for
success in graduate school, which is increasingly
becoming essential for advancement in the Environmental
field. Presently students are missing essential components
of the Geology GREs, and those students attending
graduate school are finding it necessary to make up GOS
coursework that most other universities have added to their
Environmental Geoscience Programs. This essential
coursework is added to the new track as a Geoscience Core.



3b. Hi-lights of changes in the
Environmental Program:

Other requirements:

Biology Sequence:

BIOL111 Principles of Biology I
BIOL?250 Principles of Microbiology
Chemistry Sequence:

CHEM231 Organic Chemistry I
CHEM323 Analytical Methods

This core summarizes the essential coursework needed to
practice Environmental Geoscience, and/or to meet with
success in a graduate-level Geoscience program.

* Since the Environmental field has grown and diversified,
we have also modified and augmented our controlled
electives section, with the added intent of requiring
students to sample various related (no-GEOS) disciplines
of interest.

Geoscience Core

* We have added Stratigraphy, Sedimentary Petrology as
required courses in the new Environmental Track.

* This move is in response to professional needs in the
Environmental field. Environmental geology involves the
reconstruction of paleoenvironments and paleogeography.
An understanding of sedimentary rocks, landforms and
stratigraphic principles is thus central to geo-
environmental analysis. Employers (and graduate schools)
are looking for students with such a foundation in
geology. To remain competitive in the modern geoscience
job market it is crucial that students obtain this geologic
background.

*GEOS 326 has been added to the program. Field geology
is involves the hands-on application of geoscience
principles taught within the program. Employers need
broadly trained scientists that have the ability to identify
and interpret geologic outcrops and GEOS 326 provides
this crucial experience.

Other requirements:
Foreign Language Intermediate-Level (1,2)

* We maintain BIOL 111 as a required course for the track.
All other BIOL and CHEM courses are moved from 'Other
requirements' to controlled electives. In the new program,
students are required to select at least one course from the
BIOL and CHEM electives list. Many employers are also
looking for breadth in other disciplines, and in many cases
prefer candidates with exposure to GIS or Safety science.
In the revised program we enforce breadth by requiring
students to select courses from several disciplines. Our
new program allows more flexibility and student choice,
and will thus allow students to build on a foundation in
the geosciences and explore associated fields of interest.


















