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Davidson Honors College
John D. Madden, Dean

Curriculum

The Davidson Honors College is a
campus-wide association of faculty and
students united by a common concern
for academic and personal excellence. Its
mission is to foster intellectual and civic
values, and to support the best possible
teaching and learning circumstances for
participating faculty and students.
The College offers an academic and
social home to motivated and talented
students as they pursue their undergraduate education. Students from all
major areas in the College of Arts and
Sciences and the professional schools are
welcome, as well as students undecided
about a major. Honors is not a major in
itself, but an enhanced approach to fulfilling General Education requirements.
It i~ compatible with all undergraduate
majors.
The College offices, at the center of
the campus, provide a lounge, a study
room and computer work-stations for
student use. The Honors Students' Association sponsors a variety of social activities and community service projects
throughout the year. A special Honors/
International dormitory floor is available.
The Davidson Honors College also sponsors The University of Montana Volunteer Action Services, an office
co-ordinating local service-agencies with
campus resources, and supporting student-initiated responses to needs on the
campus and in the community.

As they pursue their undergraduate
education, students in the Davidson
Honors College are asked to focus on
three broad themes:
'. Community, which is ways of cooperative and altruistic behavior which
respect and support diversity;
• Communication, which is skill in
articulation and relationships;
• Leadership, which is a commitment
to service.
Honors students are encouraged to
pursue these themes inside the classroom
and out, in their work and their recre~tion, in volunteer .service, membership
~n clubs and orgamzations, participation
m campus and civic governance, in independent study, pursuit of their hobbies
and interests, and in formal course work.
They will be asked to reflect on their
experience in these areas and maintain a
portfolio illustrating their growth and
development (see Assessment following).
Honors courses are limited in enrollment
to 20-25 students and are conducted in a
discussion or seminar format, emphasizin!:? critical thinking, the development of
wntten and oral communication skills
direct contact with the faculty, and us~ of
origin.al texts or "hands-on", participatory
expenence. These courses are taught by
outstanding faculty selected according to
their department's standards of excellence. Course offerings will vary from
year to year and will represent many

academic departments and subject areas.
Honors courses will typically fulfill General ~ducation and many common major
reqmrements.
At the introductory level, some honors
courses are offered independently, and
some as Learning Communities. A learning community is a group of students
enrolled for a cluster of two or three
courses in a given semester (for example,
all of the group of 20 are enrolled in
American Government, Ethics, and Publi~ S~eaking): Each class meets separately
with its own mstructor at its own times,
but the same students are in all three
classes. In this situation, students tend to
develop a group identity, they discuss
issues more freely and openly among
one another, carry over issues from one
class to the next, and tend to learn in a
shared experience.
At the junior and senior level students
are offered a selection of honors seminars. Each of these courses is accessible
to advanced students from various disciplines, and focuses on some broad area
of public interest or intellectual endeavor. The aim of these seminars is to
pursue learning in a community of different methods, disciplines and expertise, to
integrate the student's knowledge and to
encourage him or her to develop personal stances toward the material and
issues under examination.
In their last year, students undertake
an hoRors thesis or project, assuming
responsibility, together with a faculty
mentor, for a significant initiative in the
civic or intellectual world. This project
may be coincident with a departmental
requirement, and is intended to demonstrate the competences and values developed over the course of an undergraduate education and to prepare
students to fulfill roles of intellectual,
moral, cultural or social leadership as
they realize their places in society.

Assessment of
Personal and
Academic Goals
A college education invites students to
formulate goals and reflect on their
progress toward attaining them.
Davidson Honors College students are
responsible for evaluating their aims and
attainments from year to year in collaboration with an advisor. Entering students
are asked to assess their abilities and
resources and begin to formulate interests and aims in light of the themes of
community, communication and leadership mentioned above.
Students are asked to develop strate-
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gies for pursuing these and other personal goals and to build portfolios reflecting their progress toward attaining
them. Portfolios should be reviewed
regularly with the advisor and periodically with College personnel.

Requirements
Davidson Honors College students are
required to complete a minimum of
seven honors courses, including;
-two clusters oflower-division courses
-two honors seminars at the upperdivision level. (an internship or independent study may be substituted for one of
the honors seminars)
-an honors thesis or project (may be
counted as one honors course)
It is strongly recommended that all
students include in their curriculum at
least one course or seminar or independent study project which includes an
experience of volunteer community
service.
To maintain good standing in the
College, students must take at least one
honors course per year and maintain an
overall cumulative grade point average of
3.0 or above. Academic progress is reviewed each semester: Those with strong
grades are commended, and those whose
grades are below the 3.0 standard are
given an academic warning and encouraged to discuss with their advisor strategies for improving their performance. A
student whose cumulative grade point
average falls below 3.0 is placed on academic probation and remains in this
status until the cumulative grade point
average rises to 3.0 or higher. Suspension
from the Honors College occurs when
the term grade point average of a student
on probation is below 3.0. A suspended
student may be reinstated when the
cumulative grade point average rises to
3.0 or higher.
Graduation through the Davidson

Honors College requires a cumulative
grade point average of 3.0 or higher, and
3.4 in the major field. Upon successful
completion of the foregoing requirements, students will receive their bachelor degrees as "University Scholars" in
their respective majors and have this
noted on their transcripts. Graduation
through the Davidson Honors College is
not connected with the distinctions "with
honors" and "with high honors" bestowed on the recommendation of major
departments in accord with certain grade
point average levels.

Scholarships
The Davidson Honors College administers the Presidential Leadership Scholarships for incoming freshmen, and
several other scholarship programs for
currently enrolled students. For further
information about these scholarship
programs, contact the Honors College at
the address following. Honors students
and those transferring from other institutions are eligible for the general scholarship program. For further information,
contact the Financial Aid Office.

Eligibility and
Application
Membership in the Davidson Honors
College is open to students who present
evidence of strong motivation and abilities. Ordinarily, these can be attested to
by standing in the upper 10 percent of
the high school graduating class, or ACT
composite scores of27 or higher or SAT
combined scores of 1150 or higher.
Transfer students should usually have a
grade point average of 3.4 or higher.
These criteria are not absolute and motivated students are encouraged to apply.
Applications are particularly invited
from nontraditional students, those from
minority backgrounds, and those whose
experience of formal education may not

111e Mansfield Center
Martin E. Weinstein, Director
The Mansfield Center honors the
public life of Mike Mansfield by offering
programs in modern Asian affairs and
ethics in public affairs. The modern
Asian affairs program is concerned with
modern historical, political, economic,
cultural and intellectual developments in
East Asia. The ethics in public affairs
program focuses on the ethical dimensions of governmental leadership, public
institutions and policies, and international affairs. Mansfield Center activities
in both programs include courses, conferences, special lectures, research
projects, internships and foeign ex-

changes. Courses are offered at both the
undergraduate and graduate levels, with
the consent of the instructor required.
Conferences and special lectures are
generally open to the public.
Courses taught by the Mansfield Center faculty are usually listed or cross-listed
with other departments or programs
such as history, political science, philosophy, or Asian studies.

Courses
U = for undergraduate credit only, UG =
for undergraduate or graduate credit, G
= for graduate credit. R after the credit
indicates the course may be repeated for

reflect their abilities and motivation.
Evaluation of all applications will consider not only numerical data but character and life experience as well.
Admission to the Davidson Honors
College is a separate process from admission to The University of Montana. To
obtain an application form, contact:
The Davidson Honors College
The University of Montana
Missoula, MT 59812
Phone: (406) 243-2541

Courses
U =for undergraduate credit only, UG =
for undergraduate or graduate credit, G
= for graduate credit. R after the credit
indicates the course may be repeated for
credit to the maximum indicated after
the R.
U 194 Honors Seminar Variable er.
(R-6) Prereq., consent of instr. Interdisciplinary offerings by various faculty.
Orientation to practical and theoretical
issues facing students entering college.
U 196 Independent Study Variable er.
(R-6) Prereq., consent of instr.
U 395 Special Topics Variable er. (R6) Experimental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings of current
topics.
U 499 Honors Thesis/Project
Variable er. (R-9) Prereq., consent of
thesis/project director and dean of
Honors College.

Faculty
Professor
John D. Madden, Ph.D., Yale University, 1975
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University College

credit to the maximum indicated after
the R.
U 195 Special Topics Variable er. (R6) Prereq., consent of instr. Experim~ntal
offerings of visiting professors, expenmental offerings of new courses or onetime offerings of current topics.
U 395 Special Topics Variable er. (R9) Prereq., consent of instr. Experimental offerings of visiting professors,
experimental offerings of new courses, or

one-time offerings of current topics.
VG 494 Mansfield Center Seminar
Variable er. (R-9) Prereq., consent of
instr.
G 595 Special Topics Variable er. (R12) Prereq., consent of instr. Experimental offerings of visiting professors,
experimental offerings of new courses, or
one-time offerings of current topics.

University College
Melanie Hoell, Director

Courses

The University College is the academic
home for exploratory students. It also
provides academic advising to freshmen
business administration, pre-psychology,
and pre-elementary education students.
University College activities include early
assessment of entering students' academic strengths and weaknesses, intrusive advising of students in academic
difficulty, placement of underprepared
students in appropriate developmental
courses, and creation of special sections
of established courses and of new
courses to meet the needs of entering
students.

U = for undergraduate credit only, UG =
for undergraduate or graduate credit, G
= for graduate credit. R after the credit
indicates the course may be repeated for
credit to the maximum indicated after
the R.
U 195 Special Topics 1·6 er. Restricted
to freshmen. Topics variable. Experimental offerings of visiting professors,
experimental offerings of new courses, or
one-time offerings of current topics.

Faculty
Professors
Philip West, Ph.D., Haivard University,
1971 (Mansfield Professor of Modern
Asian Affairs)
Deni Elliott, Ed.D., Harvard University,
1984 (Mansfield Professor of Ethics in
Public Affairs)

College of Arts and Sciences
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James A. Flightner, Dean
David E. Bilderback, Associate Dean
The largest and most broadly based academic unit of the University, the
College of Arts and Sciences fulfills the central purpose for which the University was chartered in 1893: "To provide the best and most efficient manner of
imparting... a liberal education and thorough knowledge of the different
branches of literature, science and the arts."
A liberal education gives students the means to test ideas, beliefs and facts.
It exposes them to a variety of academic disciplines that will broaden and
deepen their perspectives and enable them to continue the learning process as
educated citizens. It teaches them how to apply what they have learned. By
studying the ways of thinking and expression that are intrinsic to the arts,
humanities, and social and natural sciences, students are trained in scientific
methods, critical thinking, analysis, synthesis, and cogent expression, and are
helped to develop intellectual skills, humanistic understanding and aesthetic
appreciation. Such an education increases the usefulness of career planning
and specialization by laying a foundation for lifelong values.
A particular strength of the College is the diversity of its disciplines and
programs. This diversity makes possible a varied and flexible curriculum that
advances both general programs and specialized education on the undergraduate and graduate level. Another strength is the quality of the faculty. Its
members have a distinguished record of publication, service to professional
societies and national organizations, and participation in consulting, extension
and outreach programs. Their commitment to undergraduate liberal edvcation is underscored by the quality of the graduates the College has produced.
The pre-professional education received here has enabled The University of
Montana graduates to compete successfully for admission to law, medical and
graduate schools across the nation. A third strength of the College is its traditional recognition of student needs. This is reflected in close student faculty
relationships and in the continuous attention given by the College to the effect that policies, procedures, programs, and faculty and administrative structures have on students' educational experience.

College of Arts and Sciences - African American Studies/Anthropology
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African-American Studies
African-American studies at The
University of Montana deals with AfricanAmerican experiences and the development of racism's consciousness while
encouraging the growth of individual
identity within the process of community
development.
The following courses also relate to
African-American studies:
Anthropology
180S Race and Minorities
Communication Studies
495 Special Topics: Communication and Cultural Values in the
Classroom
Dance
107AJazz Dance I
Economics
332 International Economic Relations
Geography
lOlS Introduction to Human
Geography
321S Urban Geography
History
355 The Age of the Civil War: U.S.,
1830-1880
Political Science
326H Politics of Africa
Sociology
220S Race and Ethnic Relations

Courses
U =for undergraduate credit only, UG =
for undergraduate or graduate credit, G
= for graduate credit. R after the credit
indicates the course may be repeated for
credit to the maximum indicated after
the R.
U 195 Special Topics Variable er. (R6) Exper.imental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings of current
topics.
U 220H A Search for Identity 3 er. A
history of the African-American peoples;
provides a meaningful context within
which to study the Civil Rights Movement.
U 325 Sexism and Racism 3 er.
Offered alternate years. Explores the
experience of women and minorities
who face segregation and prejudice
through the oppressive application of law
and de facto law.
U 326 Violence and Nonviolence in
Human Relationships 3 er. Offered
alternate years. Study of the interrelated
problems of violence in our society, in
our homes and in our personal lives. The
course interrelates violence of socialization, child rearing and the problems of
race and sex discrimination.
U 368E Gandhi and King: Ethics of
Nonviolence 3 er. Prereq., lower-division

course in Perspective 5 or consent of
instr.
exa~ina~ion of the writings of
Gandhi and Kmg m search of the ethical
basis for their struggles for justice.
U 395 Special Topics Variable er. (R9)Prereq., consent of instr. Experimental
offerings of visiting professors, experimental offerings of new courses, or onetime offerings of current topics.
U 493 Omnibus Variable er. (R-6)
Prereq., consent of instr.
U 496 Independent Study
Variable er. (R-9) Prereq., consent of
instr.

J\n

Faculty
Professor
Ulysses S. Doss, Ph.D., The Union
Institute, 1974 (Emeritus)

Accounting
(See School of Business
Administration)

Deparbnent of Anthropology
Thomas A. Foor, Chairman
Anthropology is the study of the biological and cultural background of humankind. It is concerned with people,
cultures and societies on a worldwide
scale throughout time. It studies institutional arrangements under which people
live, their psychological adjustments to
different cultures, and their languages.
Emphasis is on non-literate societies, but
the field also includes human evolution
and human variation, archaeology and
the application of anthropological principles to an understanding of complex
civilizations. Bachelor of Arts and Master
of Arts degrees are offered in anthropology.

Special Degree
Requirements
Refer to graduation requirements
listed previously in the catalog. See
Index.

All students must take 33 anthropology
credits as follows:
a. Anth 220S Comparative Social Organization, 3 er.
b. Anth 250S Introduction to Archaeology, 3 er.
c. Anth 260N Introduction to Physical
Anthropology, 3 er.
d. Anth 370 Introduction to Linguistics,
3 er.
e. One upper-division course in two of
the four represented subdisciplines
in anthropology from the following
list (6 er.):
Linguistics-any upper-division
course except Anth 370
Social Anthropology-Anth 329S,
343,430, 481
Archaeology-Anth 353, 359, 450,
468
Physical Anthropology-Anth 360,
363,364, 468
f. Anthropology electives, 15 er.

h. In addition, one course in statistics
and a symbolic systems sequence are
required.

Suggested Course
of Study
Anthropology is a liberally based discipline and majors are urged to acquire a
broad background especially in the natural and social sciences and the humanities. Recommended areas of study are
biology, economics, English, geography,
geology, history, communication studies,
linguistics, Native American studies,
philosophy, political science, psychology,
religious studies, and sociology.

Requirements for a
Minor
To earn a minor in anthropology the
student must complete ANTH 220S,
250S, 260N and 370; one upperdivision,
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regional oriented course in social anthropology, archaeology, or linguistics; and
one upper-division, theoretical or topical
course in social anthropology, linguistics,
archaeology, or physical anthropology
for a total of 9 lower-division and 9
upper-division credits.

Courses
U = for undergraduate credit only, UG =
for undergraduate or graduate credit, G
= for graduate credit. R after the credit
indicates the course may be repeated for
credit to the maximum indicated after
the R.

Introductory,
Multidisciplinary
U lOlH Introduction to Anthropology
3 er. A survey of anthropology which
introduces the fundamental concepts,
methods and perspectives of the field.
The description and analysis of human
culture, its growth and change. The
nature and functions of social institutions.

Linguistics
UG 370 Introduction to Linguistics 3
er. Same as Enli 370, FLLL 370 and Ling
370. An introduction to the science of
modern linguistics and to the nature of
language.
UG 371 Morpho-Phonology 3 er.
Prereq., Anth 370. Same as Enli 371,
FLLL 371 and Ling 371. Study of
phonological and morphological systems
from as many as 20 languages, most of
them non-Indo-European; training in
how to do linguistic analysis as well as
linguistic theory.
UG 373S Language and Culture 3 er.
Prereq., Anth 370. Same as Comm 315S
and Ling 373S. Offered alternate years.
Technical study of relationships between
grammatical categories and world view.
UG 375 Analytical Techniques 3 er.
Prereq., Anth 370. Offered alternate
years. Same as Comm and Ling 375 or
equiv. Writing up linguistic data, <level-

oping techniques for the elicitation of
linguistic data working with a native
speaker of a non-Indo-European language.
UG 475 North American Indian
Linguistics 3 er. Prereq., Anth 370; Anth
371 recommended. Same as Ling 475.
Offered alternate years. Analysis and
characteristics of American Indian
languages in historical perspective.

Social Anthropology
U 220S Comparative Social Organization 3 er. Study of social organization of
non-western societies; emphasis on
variations in ecology, social stmcture,
economic, political and religious beliefs
and practices.
UG 323H Indians of Montana 3 er. The
history and culture of the Indian tribes in
Montana.
UG 326 Religious Belief Systems 3 er.
Offered alternate years. Theories and
practices concerning supernatural
phenomena found among non-literate
peoples throughout the world.
UG 327S Anthropology of Sex Roles 3
er. Offered alternate years. Desciiption
and analysis of the importance of sexual
differences in the patterning of role
behavior cross-culturally.
UG 328S Psychological Anthropology
3 er. Prereq., Anth 220S or consent of
instr. Offered alternate years. The study
of socialization, personality, cognition,
and mental health cross-culturally.
UG 329S Social Change in NonWestern Societies 3 er. Prereq., Anth
220S or consent of instr. Offered
alternate years. Study of the processes of
change, modernization and development.
UG 330H Peoples and Cultures of the
World 3 er. (R-9) Study of the peoples of
various geographic regions and their
cultures.
UG 340H Introduction to Far Eastern
Culture 3 er. The society, religion and

other aspects oflife in the Far East.
UG 341S Anthropology, the American
Indian, and Contemporary Issues 3 er.
Same as NAS 34 lS. Offered alternate
years. An examination of anthropology's
goals and development in relationship to
historical and contemporary issues faced
by American Indian people.
UG 343S Culture and Population 3 er.
Offered alternate years. The relationship
between population processes and
culture to the human condition; survey
data, methodologies, theories of demographic and culture change.
UG 430 Social Anthropology 3 er.
Prereq., Anth lOlH and 220S. The
principles and theories of social organizations and institutions.

Archaeology
U 250S Introduction to Archaeology 3
er. What archaeologists do and how they
reconstruct past human cultures.
Methodological and theoretical approaches to understanding and explaining past human societies.
U 25 lS Foundations of Civilization 3
er. Focus on the worldwide evolution of
human society from stone age huntergatherers to the beginnings of modern
civilization. Approached through the
colorful and exciting world of archaeologists and the sites they excavate.
UG 351H ArchaeologyofNorth
America 3 er. Offered alternate years.
The origins, backgrounds and development of Pre-Columbian American
peoples and cultures.
UG 352 Archaeology of Montana 3 er.
Offered alternate years. The origins,
distributions and development of
aboriginal cultures in Montana and
surrounding regions.
UG 353 Archaeological Survey 3 er.
(R-12) Prereq., Anth lOlH, 250S and
consent of instr. Offered any semester in
which field parties are organized. A field
course in Montana archaeology.
UG 354H MesoAmerican Prehistory 3
er. Offered alternate years. The development of civilization and prehistoric states
in the New World. Prehistoric lifeways
and the effects of European contact on
these cultures.
UG 357H Archaeology of the Southwestern United States 3 er. Offered
alternate years. The development of the
prehistoric communities in the southwestern United States from ancient times
to the dawn of history in the area.
UG 359 Seminars in Archaeology 3 er.
(R-6) In-depth research and discussion of
selected areas in archaeology.
UG 450 Archaeological Theory 3 er.
Prereq., Anth 250S. Historical trends and
current major theories and methods in
archaeology.
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UG 456 Historic Sites Archaeology 3
er. Prereq., Anth lOlH and consent of
instr. The location and evaluation of
historic sites in the Northwest.

Physical Anthropology
U 260N Introduction to Physical
Anthropology 3 er. An introduction to
human evolutionary biology including
processes of evolution, primate studies
hominid paleontology, and human
'
variation.
U 265N Human Sexuality 3 er. Same
as Biol 265N. Biological, behavioral, and
cross-cultural aspects of human sexuality
to help students place their own sexuality
~nd that of others in a broader perspective. Includes sexual anatomy, physiology, development, reproduction,
diseases, sex determination, as well as
gender development and current issues.
U 267N Human Genetics 3 er. Same
as Biol 267N. Genetics-related problems
that. c<?nfront individuals and society.
Vanation and natural selection in human
po~ulations Designed for non-biology
majors.
UG 360N Introduction to Biological
Anthropology 3 er. Prereq., Anth 260N
or consent of instr. Introduction to
human biological variations in time and
space, and to the theories which attempt
to explain their distributions.
UG 361 Culture, Health and Healing
3 er. Cross-cultural comparisons of
theories and concepts and health and
illness. Examination of the impact of
these concepts upon health practices and
treatment of disease around the world.
UG 362S Indigenous Peoples and
Global Development 3 er. Offered
alternate years. Examination of the
impact of global development on tribal
and indigenous peoples. Topics include
land issues, health, employment, and
cultural chang~ caused by global development. Exploration of how these societies
are resisting or adapting to their changing world.
UG 363 Osteology 3 er. Prereq., Anth
260N and consent of instr. Offered
alternate years. Lecture and laboratory
study of primate and human skeletal
anatomy. and fossils from a comparative
perspective.
UG 364 Forensic Anthropology 4 er.
Prereq., Anth 260N and consent of instr.
Offered alternate years. Lecture and
laboratory study of the human skeleton,
expecially aspects applicable to law
enforcement and archaeology.
UG 468 Biocultural Evolution 3 er.
Prereq., consent of instr. Offered
alternate years. Examination of how
cur~ent perspectives on evolution, the
fossil record, culture, and primate
behavior affect our understanding of
human nature.

General
U 180S Race and Minorities 3 er.
Analysis of the development and concept
of race as a social category and the
processes of cultural change within and
between ethnic groups.
U 198 Cooperative Education Intern·
ship Variable er. (R-12) Prereq., consent
of department. Extended classroom
exp~rier.ice which provides practical
application of classroom learning during
placements off campus. Prior approval
must b~ obtained from the faculty
supervisor and the Cooperative Education Office.
U 295 .special Topics Variable er. (R6) Expenmental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings relating to
current problems or new developments
in the discipline.
UG 381 Anthropological Data
Analysis 3 er. Prereq., college algebra or
consent of instr. Offered alternate years.
An analysis of the foundations of
anthropological scaling and measurement.
UG 382 Advanced Anthropological
Statisti?' 3 c~. ~rereq., introductory
course m statistics or consent of instr.
Offered alternate years. Application of
quantitative techniques to anthropological data.
UG 383 Anthropological Museology 4
er. Prereq., Anth 101H. Offered alternate
years. Introduction to anthropological
museums, museum work and museum
theory.
UG 387 Food and Culture 3 er.
Offered alternate years. Examination of
the ways culture shapes the satisfaction of
a biological need: food production,
preparation, choices, customs, taste,
taboos, beverages, spices and food
distribution around the globe.
UG 388 Native American Health and
Healing 3 er. Same as NAS 388. Offered

Department of Anthropology
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alternate years. Examination of traditional and contemporary uses of medicine in Native American societies. Issues
discussed will be the current health status
of American Indians, the relationship
between medicine and culture and
intro~uction to various techniques for
assessmg health status of American
Indian populations.
U 395 .special Topics Variable er. (R9) Expenmental offerings of visiting
professors, experimental offerings of new
cou.rses, or one-time offerings of current
topics.
U 398 Cooperative Education Intern·
~hip Variable er. (R-9) Prereq., 9 credits
m an~ropology; consent of faculty
supervisor and cooperative education
officer. Practical application of classroom
learning through internship in a number
of areas such as museology, culture
resource management, and forensics.
UG 480E Ethics in Anthropology 3 er.
Prereq., Anth lOlH and lower-division
course in Perspective 5 or consent of
instr. Offered alternate years. A review of
ethical problems in the four subfields of
anthropology. The ethical guidelines
adopted _the Ame?can Anthropological Association are discussed in terms of
case materials which present particular
ethical dilemmas.
UG 481 Culture and Theory 3 er.
Prereq., Anth lOlH and 220S. The
development of theory and method in
cultural anthropology to the present.
Var:ious archaeological, ethnological and
socio-psychological theories in the light
of historical anthropology.
~G ~9~ Seminars in Ethnology and
Lmgu1st1cs 3 er; (R-6) Prereq., consent of
instr. Offered alternate years.
UG 495 Special Topics Variable er. (R9) Pr~req., co!1~~nt of instr. Experimental
offenngs of visiting professors, experiI?ental o~erings of new courses, or onetime offenngs of current topics.

?Y
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UG 496 Independent Study Variable
er. (R-6) Prereq., consent of instr.
UG 570 Seminar in Linguistics 3 er.
(R-6) Same as Ling 570 and Enli 570.
Offered alternate years. Advanced topics
in linguistic analysis.
UG 580 Classical Evolution and
Neoevolutionary Thought 3 er. Prereq.,
graduate standing and consent of instr.
The major figures in the development of
19th century evolutionary theory, and in
20th century neoevolution.
UG 581 Theories and Concepts of
Cultural and Social Anthropology 3 er.
Prereq., graduate standing and consent
of instr. Major figures and concepts
associated with the diachronic,
synchronic, holistic, and hologeistic study
of culture and society.
UG 583 Theories and Concepts in
Physical Anthropology 3 er. Prereq.,
graduate standing. Comprehensive
review of major concepts, theories, and
recent publications in physical anthropology; designed to prepare graduates to
evaluate new hypotheses, and to design
and teach introductory physical anthropology.

UG 584 Seminar in Archaeology 3 er.
Topic varies.
UG 585 Seminar in Ethnology 3 er. (R6) Offered alternate years. Topic varies.
UG 589 Anthropological Research
Methods 3 er.Offered alternate years.
Field methods, case analysis techniques,
controlled comparisons and crosscultural methodology.
UG 595 Special Topics Variable er. (R9) Experimental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings of current
topics.
UG 597 Research Variable er. (R-9)
UG 598 Internship Variable er. (R-6)
Prereq., graduate standing and consent
of faculty supervisor. Practical application of classroom learning through
internship in a number of areas such as
museology, cultural resource management and forensics. Written reports are
required.
UG 599 Thesis Variable er. (R-6)

Faculty
Professors
Frank B. Bessac, Ph.D., University of
Wisconsin, 1963 (Emeritus)
Carling I. Malouf, Ph.D., Columbia
University, 1956 (Emeritus)
Anthony Mattina, Ph.D., University of
Hawaii, 1973 (on leave 1993-94)
Charline G. Smith, Ph.D., University of
Utah, 1970 (Emeritus)
Katherine M. Weist, Ph.D., University
of California, Berkeley, 1970

Associate Professor
Gregory R. Campbell, Ph.D., University of Oklahoma, 1987
Thomas A. Foor, Ph.D., University of
California, Santa Barbara, 1982 (Chairman)

Assistant Professors
John E. Douglas, Ph.D., University of
Arizona, 1990
Randall R. Skelton, Ph.D., University
of California, Davis, 1983
G.G. Weix, Ph.D., Cornell University,
1990

Asian Studies
Phlllp West, (Mansfield
Professor of Modern Asian
Affairs), Chair
The Asian Studies Program offers
undergraduates at The University of
Montana an opportunity to study Asian
cultures and Chinese and Japanese in
depth. Although the program encompasses the geographic areas of Southeast,
South, Central and West Asia, the focus
is on East Asia, with particular emphasis
on China and Japan.
The program is administered by the
Asian Studies Committee, an interdisciplinary group of faculty with teaching
and research interests in Asia. The committee works closely with the College of
Arts and Sciences, the Maureen and
Mike Mansfield Center and the Office of
International Programs at The University
of Montana.
Student<> may choose from two programs. The first is a major in Liberal
Studies with an emphasis in Asian Studies . The second program is a minor in

Art
(See School of Fine Arts)

Asian Studies to be combined with a
major in another discipline (for the emphasis, see the Liberal Studies section of
this catalog. Requirements for the minor
follow.)
Students admitted to either the emphasis or the minor program must register
with the Asian studies chair, who will
review the requirements and the course
of study and where appropriate suggest
another advisor. Students are encouraged to plan their course sequence at
least one year in advance.

Asian Studies Courses
Courses approved for the Asian studies
emphasis and minor are listed under two
designations: 1. Asian Studies; 2. other
disciplines: These courses are offered on
a regular basis. In addition, new and/ or
experimental courses are offered each
year in other departments under the 195,
395, and 495 designations.
Asian Studies
lOOH Introduction to Asian Studies
395 Special Topics
495 Problems in Asian Studies
Asian studies courses in other disciplines (for full descriptions of these
courses, refer to the individual departments):
Anthropology
330H Peoples of Southeast Asia

Chinese
101 Elementary Chinese
102 Elementary Chinese
201 Intermediate Chinese
202 Intermediate Chinese
3(}1 Advanced Chinese
302 Advanced Chinese
Economics
170 The Japanese Economy
336 U.S.-Asian Economic Relations
Foreign Languages and Literatures
280H Chinese Culture and Civilization
281H East-West Cultural Relations
380L Chinese Folktales
382L Twentieth Century Chinese
Fiction
Geography
242 South Asia/Land and People
267S East Asia
269S Middle East
365SJapan
366S China
History
180H East Asian Civilization
283H Islamic Civilization
284H Islamic Civilization
380H Modern China
381H Modern Japan
Japanese
101 Elementary Japanese
102 Elementary Japanese
195 Special Topics
200 Introduction to Japanese Culture
201 IntermediateJapanese
202 Intermediate Japanese

College of Arts and Sciences 301 AdvancedJapanese
302 AdvancedJapanese
306 Japanese for Business and
Tourism
31 lL Classical Japanese Literature
312LJapanese Literature from
Medieval to Modem Times
386 History of the Japanese Language
395 Special Topics
398 Coopperative Education
Internship
411 ModemJapanese Writers and
Thinkers
412 Introduction to ClassicalJapanese
500 Directed Readings
Liberal Studies
161H introduction to Asian
Humanities
Mansfield Center
195 Special Topics
395 Special Topics
495 Mansfield Center Seminar
Philosophy
255H Introduction to the
Philosophical Traditions of India
and China
375 Oriental Thought
Political Science
328H Politics of China
329H Politics ofJapan
Religious Studies
100 Introduction to the Study of
Religion
232H Buddhism
330H Religions of China
331H Religions ofJapan
Sociology
240S Japanese Society
242S South Asia/Land and People
244S Southeast Asia: Cross-Cultural
Survey

Requirements for a
Minor
The following are the requirements for
the minor:
1. Completion of a minimum of 18
semester credits in approved
Asian studies courses.
2. Completion of9 of the 18 semester
credits at the 300-level or above;
completion of 6 of the 18 semester

credits in the social sciences and 6 in
the humanities.

Courses
U=for undergraduate credit only, UG=for
undergraduate or graduate credit, G=for
graduate credit. R after the credit
indicates the course may be repeated for
credit to the maximum indicated after
the R.
U 100 Introduction to Asian Studies 3
er. An introduction to Asian ways of
thinking and realities today. Presented in
historical context, with focus on China
and Japan. Basic concepts include
political and social organization, cultural
themes as expressed in literature and art,
and Asian interactions with the United
States.
U 395 Special Topics Variable er. (R12) Experimental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings of current
topics.
UG 495 Problems in Asian Studies
Variable er. (R-6) Seminar designed for
students with an emphasis in Asian
Studies. Regional or temporal focus may
vary, depending on the discipline and
expertise of the instructor.

Faculty
Professors
C. Leroy Anderson, Ph.D., The Ohio
State University, 1962 (Sociology)
William W. Bevis, Ph.D., University of
California at Berkeley, 1969 (English)
Juliette T. Crump, M.A., George Washington University, 1975 (Drama/ Dance)
Richard Dailey, Ph.D., Pennsylvania
State University, 1968 (Management)
Evan Denney, Ph.D., University of
Washington, 1970 (Geography)
Maureen Fleming, Ph.D., Southern
Illinois University, 1969 (Management)
Louis D. Hayes, Ph.D., University of
Arizona, 1966 (Political Science)
Darshan Kang, Ph.D., University of
Nebraska, 1975 (Geography)
Dennis O'Donnell, Ph.D., Pennsylvania
State University, 1974 (Economics)
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Judith Rabinovitch, Ph.D, Harvard
University, 1981 (Foreign Languages and
Literatures)
Fred Reed, Ph.D., University of North
Carolina, 1972 (Sociology)
John Spores, Ph.D., University of
Michigan, 1976 (Social Work)
James Todd, M.F.A., The University of
Montana, 1970 (Art)
Martin Weinstein, Ph.D., Columbia
University, 1969 (Mansfield Center)
Philip West, Ph.D., Harvard University,
1971 (Mansfield Center)

Associate Professors
Ron Dulaney, Ph.D., Columbia University, 1973 (Economics)
Alan Sponberg, Ph.D., University of
British Columbia, 1979 (Liberal Studies)

Assistant Professors
Jill Belsky, Ph.D., Cornell University,
1991 (Sociology)
Timothy Bradstock, Ph.D., Harvard
University, 1984 (Foreign Languages and
Literatures)
Jim Burfeind, Ph.D., Portland State
University, 1984 (Sociology)
Alice Cheang, Ph.D., Harvard University, 1991 (Foreign Languages and Literatures)
Masanori Ichizawa, Ph.D, Boston College, 1985 (foreign Languages and Literatures)
Mehrdad Kia, Ph.D., University of
Wisconsin, 1986 (History)
Steven Siebert, Ph.D., Cornell University, 1990 (Forestry)

Adjunct Professor
Richard Gotshalk, Ph.D., Northwestern
University, 1957 (Philosophy)

Division of Biological Sciences
Delbert L. Kiigore, Associate
Dean for the Blologlcal
Sciences
The Division of Biological Sciences
offers courses and degrees, both undergraduate and graduate, in a wide range
of biological disciplines. Biological Sci-

ences offers bachelor degrees in biology
(with emphases in botanical sciences,
cellular and molecular biology, environmental biology, natural history, zoological sciences, biological education and
general sciences education), medical
technology, microbiology, and wildlife
biology (a cooperative program adminis-

tered by the School of Forestry). The
Division also advises pre-medical sciences
students, pre-agriculture/ horticulture
students, and students in paramedical
arts and offers a series of courses during
the summer months at the University's
Biological Station on Flathead Lake.
Graduate degrees offered by the Divi-
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sion of Biological Sciences include Master of Science degrees in biochemistry,
microbiology, and organismal biology
and ecology, and the Master of Science
for Teachers of Biological Sciences (with
thesis and nonthesis options). Doctor of
Philosophy degrees in biochemistry/
microbiology and organismal biology
and ecology are offered, also. For general
requirements for all graduate students
and for information regarding graduate
study in the biological sciences, contact
the Graduate School or the Division of
Biological Sciences.
Besides offering courses for its own
students, the Division of Biological Sciences is committed to offering modern,
meaningful courses that are designed to
meet the needs of non-science majors. In
addition to offering a number of introductory, no prerequisite courses to both
non-majors and majors, Biological Sciences offers courses designed especially
for non-majors: genetic engineering,
trailside botany, elementary microbiology, elementary medical microbiology,
human genetics, human sexuality, and
others.
Degree requirements and course descriptions are described in the next few
pages of this catalog except for the wildlife biology program listed under the
School of Forestry.

Faculty

Utah, 1961
Kerry R. Foresman, Ph.D., University
ofldaho, 1977
James R. Habeck, Ph.D., University of
Wisconsin, 1959 (Emeritus)
Walter E. Hill, Ph.D., University of
Wisconsin, 1967
Richard L. Hutto, Ph.D., University of
California at Los Angeles, 1977
Donald A. Jenni, Ph.D., University of
Florida, 1961
Ralph C. Judd, Ph.D., The University
of Montana, 1979
Delbert L. Kilgore, Ph.D., University of
Kansas, 1972 (Associate Dean, Division
of Biological Sciences)
Galen P. Mell, Ph.D., University of
Washington, 1961
Lee H. Metzgar, Ph.D., University of
Michigan, 1968
Charles N. Miller, Ph.D., University of
Michigan, 1965 (Emeritus)
Thomas W. North, Ph.D., University of
Arizona, 1976
Andrew L. Sheldon, Ph.D., Cornell
University, 1966
Richard P. Sheridan, Ph.D., University
of Oregon, 1966
Jack A. Stanford, Ph.D., University of
Utah, 1975 (Bierman Professor; Director
of the Biological Station)
John F. Tibbs, Ph.D., University of
Southern California, 1968

Professors

Associate Professors

Fred W. Allendorf, Ph.D., University of
Washington, 1975
MarkJ Behan, Ph.D., University of
Washington, 1963 (Emeritus)
David E. Bilderback, Ph.D., University
of Oregon, 1968 (Associate Dean, College of Arts and Sciences)
George L. Card, Ph.D., University of
Nebraska, 1966
H. Richard Fevold, Ph.D., University of

Kenneth P. Dial, Ph.D., Northern Arizona University, 1984
James E. Gannon, Ph.D., University of
Houston, 1981
Willard 0. Granath, Ph.D., Wake Forest University, 1982
Thomas Mitchell-Olds, Ph.D., University of Wisconsin, 1985
VickiJ. Watson, Ph.D., University of
Wisconsin, 1981

Assistant Professors
Ragan M. Callaway, Ph.D., University
of California at Santa Barbara, 1990
Dan C. DeBorde, Ph.D, Brown University 1976
Erick P. Greene, Ph.D., Princeton
University, 1989
Michael F. Minnick, Ph.D., Washington
State University, 1987
Kathleen C. Raymond, Ph.D., University of Wyoming, 1984

Research Professors
Jerry J. Bromenshenk, Ph.D., Montana
State University, 1973
Barbara E. Wright, Ph.D., Stanford
University, 1951

Research Associate
Professors
Dona F. Boggs, Ph.D., The University
of Montana, 1980
F. Richard Hauer, Ph.D., North Texas
State University, 1980
Penelope F. Kukuk, Ph.D., University
ofKansas, 1980

Research Assistant
Professors
Nancy M. Butler, Ph.D., University of
British Columbia, 1990
Christopher A. Frissell, Ph.D., Oregon
State University, 1992
Diana Pilson, Ph.D., Duke University,
1990
Roland L. Redmond, Ph.D., The University of Montana, 1984

Adjunct Faculty
Vernon R. Grund, Ph.D., University of
Minnesota Medical School, 1974
Craig A. Johnston, Ph.D.s, Michigan
State University, 1982
Charles T. Leonard, Ph.D., Medical
College of Pennsylvania, 1985
Thomas E. Martin, Ph.D., University of
Illinois, 1982

Biochemistry
Courses
U =for undergraduate credit only,
UG=for undergraduate or graduate
credit, G=for graduate credit. R after the
credit indicates the course may be
repeated for credit to the maximum
indicated after the R.
UG 381 Elementary Biochemistry 3
er. Prereq., Chem 222 or 262. A service
course directed toward health science
students. Basic biochemistry and its
relationship to other health sciences.
Chemistry and metabolism of
biomolecules. The energy relationships
in metabolism. Credit not allowed for

both Bioc 381-382 and Bioc 481-482.
UG 382 Elementary Biochemistry 2
er. Prereq., Bioc 381. Continuation of
Bioc 381. Emphasis is on metabolism of
biomolecules, photosynthesis and the
storage, transmission and expression of
genetic information. Credit not allowed
for both Bioc 381-382 and Bioc 481-482.
UG 385 Clinical Chemistry Labora·
tory 2 er. Prereq., Bioc 381 or 481.
Analysis of biological fluids by methods
currently used by most clinical laboratories. Discussion of the chemical principles of the chosen methods, along with
the factors involved in the evaluation of

the clinical status of the patient.
UG 481 Biochemistry 3 er. Prereq.,
Chem 262 or equiv., Chem 370 or 372 or
equiv. Primarily for science majors. The
chemistry and metabolism of
biomolecules, with emphasis on the
structure and function of proteins,
carbohydrates, lipids and nucleic acids
and the associated bioenergetics. Credit
not allowed for both Bioc 381-382 and
Bioc 481-482.
UG 482 Biochemistry 3 er. Prereq.,
Bioc 481 or equiv. Continuation ofBioc
481. Metabolism, especially macromolecule biosyntheses, the chemistry and
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regulation of the transfer and expression
of genetic information, protein synthesis
and molecular physiology. Credit not
allowed for both Biol 381-382 and Bioc
481-482.
UG 485 Biochemistry Laboratory 2 er.
Prereq., Bioc 481. Experiments are
designed to illustrate biochemical
principles and techniques. Primarily for
science majors.
UG 486 Biochemistry Laboratory 2 er.
Prereq., Bioc 482, 485. Continuation of
Bioc 485.
G 559 Plant Molecular Biology
Laboratory 1-3 er. (R-6) Prereq.,
molecular genetics. Same as Biol and
Mich 559. Laboratory methods in plant
molecular biology. Experimental
methods for study of DNA and proteins.
G 580 Molecular Biology Seminar I
er. (R-6) Prereq., graduate standing or
consent of instr. Same as Mich 580.
Consideration of areas of current
research interest in biochemistry and
molecular biology.
G 581 Physical Biochemistry 3 er.
Prereq., Chem 370 or 372; Bioc 482.

Offered alternate years. Techniques of
physical chemistry used in studying
biological structure and function of
macromolecules. Emphasis is on
spectroscopic methods, hydrodynamic
methods and x-ray and other scattering
and diffraction techniques.
G 582 Proteins and Enzymes 4 er.
Prereq., Chem 370 or 372 and Bioc 482.
Offered alternate years. The chemical
and biological properties of proteins
including their dynamic properties in
solution, their interactions with other
molecules, and their ability to catalyze
chemical reactions.
G 583 Lipids and Membranes 3 er.
Prereq., Chem 370 or 372 and Bioc 482
or equiv. Same as Mich 583. Offered
alternate years. The chemistry and
biochemical properties oflipids and their
functions in biological systems. The
structure and function of biological
membranes are emphasized.
G 584 Nucleic Acids 3 er. Prereq.,
Bioc 482 and Chem 370 or 372 or
consent of instr. Offered alternate years.
The structure and function of nucleic

acids with emphasis on their role in
transfer of genetic information,
mechanisms of biosynthcsis and
manipulation of nucleic acids for
recombinant DNA technologies.
G 585 Hormone Biochemistry 3 er.
Prereq., Chem 370 or 372 and Bioc 482.
Offered alternate years. The chemical
structure, metabolism and biochemical
actions of vertebrate hormones.
G 597 Research Variable er. (R-18)
G 599 Thesis 1-10 er. (R-10) Prereq.,
masters student in biochemistry.
Laboratory research for and preparation
of a masters thesis.
G 685 Advanced Biochemistry and
Molecular Biology Laboratory 1-3 er. (R9) Prereq., Bioc 482 or equiv. and
consent of instr. Introduction to research
techniques in biochemistry and
molecular biology.
G 699 Dissertation 1-10 er. (R-20)
Prereq., doctoral student in
biochemistry. Laboratory research for
and preparation of a doctoral
dissertation.

Biological Station
Jack A. Stanford (Bierman Professor
of Ecology), Director
The University of Montana operates its
Flathead Lake Biological Station as a
year-round research facility and summer
academic center in the field sciences. The
Station is located on 160 acres at Yellow
Bay on Flathead Lake, some 70 miles
north of Missoula near Kalispell and
Glacier National Park. Up to 110 students can board in rustic cabins and in a
new, winterized commissary and dorm/
apartment facility; several large academic
and office structures complement the
state-of-the-art Freshwater Research
Laboratory at this field campus.
During the annual 8-week summer
session, formal courses are offered which
emphasize field investigations of the rich
flora and fauna of the diverse aquatic
and terrestrial habitats found at or near
the Station. Faculty from UM and other
universities throughout the United States
and Canada teach the courses of the
summer program. The formal courses
each carry five semester credits for either
advanced undergraduate or graduate
academic programs and are offered two
and one-half days (20 hours) per week to
maximize opportunities for field study.
Advanced students are encouraged to
take up to 6 credits of independent research under the direction of one of the
FLBS faculty members. Credits are transferable to most universities in the United

States and Canada. Students must have
completed introductory courses in biology, botany, zoology and chemistry before enrolling in courses of the program.
Biology courses offered at the Biological Station are selected on a yearly basis
from the following:
352 Field Botany
353 Aquatic Flowe1ing Plants
354 Terrestrial Plant Ecology
355 Ecology of Mammals

356 Ecology of Birds
357 Ecology of Fishes
451 Phycology
452 Mycology
453 Lake Ecology
454 River Ecology
494 Seminar in Biology
497 Research
In addition to the summer courses, the
Biological Station offers opportunities
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for graduate studies in aquatic biology
and ecology. After formal admission to a
graduate degree-granting program, research programs leading to M.S. or Ph.D.
degrees can be designed by the student,
academic departments at the University
and the Director of the Station. Research
assistantships are often available for
students working on advanced degrees at
FLBS. Several scholarships are also available annually for students enrolled at
UM.

Biology
For students wishing to work in the
broad area of biology rather than one of
the more specialized fields offered by the
Division of Biological Sciences, the Division offers an undergraduate degree in
biology. Six emphases are provided in
the program.
The botanical sciences emphasis includes the study of various aspects of
plant life, such as form, structure, development, physiology, reproduction, classification, evolution and distribution. Plant
science is important for many professional fields such as forestry, wildlife
biology, pharmacy, agriculture, horticulture, plant pathology and plant breeding.
The cellular and molecular biology emphasis is for students wishing to concentrate on cellular and physiological aspects
of biology and is designed for those who
plan to continue studies at the graduate
level or in the medical sciences. In the
environmental biology emphasis, students combine a background in basic
biology with offerings in environmental
science. This emphasis also is intended
for those who plan to continue studies at
the graduate level. The natural history
emphasis requires one year of general
chemistry, but no coursework in mathematics or foreign languages beyond the
General Education requirement. The
emphasis in natural history is not suitable
for the student planning a traditional
career in the biological sciences. The
zoological sciences emphasis is a flexible
program, and students have the opportunity to concentrate their electives in
related areas such as ecology, environmental studies, wildlife biology, chemistry, botany, computer science, education
or other areas.
High School Preparation: In addition
to general University admission requirements, chemistry, 3 1/2 years of mathematics, and preparation in a modem
foreign language are recommended.

Special Degree
Requirements
Refer to graduation requirements listed

Enrollment Procedures
Students interested in participating in
the annual summer academic program
must apply before May 20. Application
fom1s arc available from the Director or
may be obtained in the Division of Biological Sciences office at UM.
Students interested in pursuing graduate work at FLBS should apply in writing
to Graduate Admissions, Division of
Biological Sciences, The University of
Montana, Missoula, 59812, or contact the

previously in the catalog. See index.
These general courses must be completed for a B.A. degree with a major in
biology: Biology 101N-102N, 103N-104N,
221, and 223. Exemption from Biology
101N-102N may be allowed.

Emphasis In Botanical
Sciences
Forty-five credits in biology including
the general requirements, Biol 165N,
222, 300, 301, 311-312, 340-341, and 344.
Math 117, 121, 150, 241; CS 170;
Chem 151N-152N, 154N, or 161N-162N,
164N-165N, 221-222, 223-224; Phys
101N-102N or 221N-222N also are required.

Emphasis In Cellular
and Molecular Biology
Thirty-eight to forty-two credits in
biology, biochemistry, and microbiology
including the general requirements, Biol
121N, 222, 300, 301, 440; Bioc 381-382
or 481482, Mich 300-301, and one
course chosen from Biol 344 or 345, or
Mich 450.
Math 117, 121, 150; CS 170; Chem
161N-162N, 164N-165N, 221-222, 223224, 341; Phys 101N-102N or 221N-222N
also are required. Students must complete 10 credits in a modem foreign
language or demonstrate a reading
knowledge in a modem language.

Emphasis In
Environmental Biology
Forty credits in biology, biochemistry,
and microbiology including the general
requirements, Biol 222, 300, 301, 340341, and two additional courses at the
300 or 400 level in Bioc, Biol, or Mich.
Math 117, 121, 150, 241; CS 170;
Chem 151N-152N, 154N; Phys 101N102N or 221N-222N also are required.
Student must complete 10 credits in a
modem foreign language or demonstrate
a reading knowledge in a modem language.

Director.
For detailed information about academic and research opportunities at the
Flathead Lake Biological Station, please
contact:
Director
Flathead Lake Biological Station
The University of Montana
311 Bio Station Lane
Polson, MT 59860-9659
(406) 982-3301

Emphasis In Natural
History
Thirty-seven to thirty-nine credits in
biology including Biol 121N-122N, 165N,
200N or 201N, 300, 311or312, 304-305
or 306-307, 309 or 310, and 489.
Chem 151N-152N, 154N arc required.
Students also must complete at least 20
credits in cognate areas of anthropology,
chemistry, geography, geology, foreign
languages, forestry, mathematics, physics
and wildlife biology. However, no more
than 10 credits from any one of these
areas can be applied toward the 20-credit
requirement. Students interested in combining natural history with other subject
areas may, with the permission of an
advisor, substitute 20 credits in Englishwriting, journalism, photography, art,
business management, or some other
field that would provide a unique learning experience.

Emphasis In Zoological
Sciences
Forty-four to forty-five credits in biology including the general requirements,
Biol222,300,301,302,303,309,340341, 345, 489, and 413 or 465.
Math 117, 121, 150, 241; CS 170; and
Chem 151N-152N, and 154N or 161N162N, 164N-165N, 221-222, 223-224 are
required. Students must successfully
complete one college year, or its equivalent, of a modem foreign language.

Teacher Preparation In
Biology
Emphasis in Biological EducationMajor Teaching Field of Biology: This
emphasis is designed for students seeking an endorsement in the major teaching field of biology. The general courses
listed above are not required for students
electing this emphasis.
A student must complete Biol 101N102N, 103N-104N, 170N, 221-222, 223,
301, 340-341, 344, 345, and Mich 300301.
Evst 101N; CS 170; Math 117, 241;
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Chem 151N-152N, 154N, 485; and C&I
426 also are required. Phys 101N-102N,
or Geol lOON and 106N, must be completed.
For endorsement to teach biology, a
student also must gain admission to
Teacher Education and Student Teaching and meet all the requirements for
certification as a secondary teacher (see
the School of Education section of this
catalog).
Biology qualifies for a single-field endorsement. However, there is a limited
demand in most Montana high schools
for teachers with a single endorsement in
biology, and students are advised to
complete the requirements for a second
teaching endorsement (major or minor).
Minor Teaching Field of Biology: For
an endorsement in the minor teaching
field of biology, a student must complete
Biol 101N-102N, 103N-104N, 121N122N, l 70N, 221-222, 223; Micb 300-301;
Evst 101N; C&I 426; CS 170; Math 117,
241; and Chem 151N, 485. A student
also must gain admission to Teacher
Education and Student Teaching and
must meet the requirements for certification as a secondary teacher (see the
School of Education section of this catalog).

Teacher Preparation in
General Science
Extended Major Teaching Field of
General Science: A student must meet
the requirements for a B.A. with a major
in biology with an environmental biology
emphasis by completing Biol 103N-104N,
221-222, 223 and 340-341; Astr 131N134N; Chem 152N-154N, 161N-162N,
164N-165N, 485; CS 170; Geol lOON,
Geog 330, Math 150 or 152; Evst lOlN
or Geol lOlN, and Phys 101N-102N or
221N-222N.
Highly recommended are Biol 345,
Micb 300-301, Phys 102N and Chem
lOlN.
For an endorsement in the extended
major teaching field of General Science,
a student must gain admission to
Teacher Education and Student Teaching, complete C&I 426 and meet the
requrement for certification as a secondary teacher (see the School of Education
section of this catalog.)

Suggested Course
of Study
Biology-All Emphases
Except Natural History
First Year
A
Biol 101N-102N-Principles
of Biology and Laboratory ........ 4
Biol 103N-104N-Diversity of
Life and Laboratory ................... Chem 151N-152N, 154N or

S

5

Chem 161N-162N, 164N-165NGeneral or College Chemistry. 3-5
*Enex 10 I-Composition .......... 3
Math 117-Probability and
Linear Mathematics .................. 3
Math 121-Precalculus ............... Electives and General
Education ................................. 1-3

5

4

Botanical Sciences
Emphasis
Second Year
Biol 221-222-Cell and Molecular
Biology and Laboratory ............ 5
Biol 223-Genetics and
Evolution ................................... Biol 165N-Rocky
Mountain Flora ........................... 3
CS 170-Computer Applications Math 150-Applied Calculus ..... 4
Math 241-Statistics ................... Electives and General Education4

4
3
4
6

16
Third Year
Biol 300-Biological Literature .. Biol 301-Developmental
Biology ....................................... Biol 311-312-Survey of Plants .. 5
Phys 101N-102N or
221N-222N-General Physics .... 5
Electives and General
Education .................................. 6

17

16
Fourth Year
Biol 340-341-Ecology and
Laboratory ................................. 5
Biol 344-Plant Physiology ........ Electives and General
Education ................................. 11

16

16

16

2
3
5
5
1

4
12

Cellular and Molecular
Biology Emphasis

16
Third Year
Bioc 381-382-Elementary
Biochemistry or
481-482-Biochemistry ............... 3

Biol 301-Developmental
Biology ....................................... Micb 300-301-General
Microbiology and Laboratory .. Foreign language ....................... 5
Electives and General
Education ... .. ... ... .. ..... .... .. .. ...... . 9

3
5
5

3

16 17
*Semester of enrollment depends on
beginning letter of student's last name.

Second Year
Biol 221-222-Cell and Molecular
Biology and Laboratory ............ 5
Biol 223-Genetics and
Evolution .................................... Biol 121N-Introductory
Ecology ...................................... 3
Chem 221-222, 223-224-0rganic
Chemistry and Laboratory .. ... .. 5
CS 170-Computer Applications Math 150-Applied Calculus ...... Electives and General
Education .................................. 3

39

4

17 15-16
Fourth Year
Biol 300-Biological Literature .... 2
Biol 440-Biological
Electron Microscopy ................ 2
Biol 344 or 345 or Micb 450Plant Physiology or Principles
of Physiology or
Microbial Physiology ................ - 2-4
Chem 341-Quantitative Analysis
and Instrumental Methods ..... 3
Phys 101N-102N or 221N222N-General Physics ............ 5
5
Electives and General
Education ................................ 6 7-8
16 16-17

Environmental Biology
Emphasis
Second Year
Biol 221-222-Cell and Molecular
Biology and Laboratory ................ 5
Biol 223-Genetics and
Evolution.; ...................................... CS 170-Computer
Applications .................................. 3
Math 150-Applied Calculus ......... 4
Math 241-Statistics ........................ Foreign language .......................... 5
Electives and General Education .. -

4

4
5
4

17 17
Third Year
Biol 300-Biological Literature ...... - 2
Biol 301-Developmental
Biology- ........................................ 3
Biol 340-341-Ecology and
Laboratory .................................... 5
Electives and General Education 11 11
16
Fourth Year
Two courses at the 300-400 level
in Bioc, Biol, or Micb .................. 3-5
Phys 101N-102N or 221N-222NGeneral Physics ............................. 5
Electives and General Education . 5-7

16
3-5
5
6-8

15 16
5
3
4

16

2-3
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Biol 413 or 465-Field Ecology
or Experimental Biology
Laboratory .................................. 2-3 Foreign language ............................ 5 5
Electives and General Education . 3-4 4

Natural History
Emphasis
First Year
Biol 101N-102N-Principles of
Biology and Laboratory ................ 4
Biol 103N-104N-Diversity of
Life and Laboratory ...................... Biol 121N-122N-Introductory
Ecology and Laboratory ............... 4
Chem 151N-152N, 154N-General
Chemistry and Laboratory ............ 3
*Enex 10 I-Composition ............... 3
General Education and cognate
requirements ................................. 2

5

5
7

16 17
*Semester of enrollment depends on
beginning letter of student's last name.
Second Year
Biol 165N-Rocky Mountain
Flora ................................................ 3
Biol 200N or 201N-Trailside
Botany or Montana Wildlife ......... 3
Biol 221-Cell and Molecular
Biology .......................................... 4
Biol 223-Genetics and Evolution .. - 4
General Education and
cognate requirements ................... 7 13
17 17
Third Year
Biol 300-Biological Literature ....... - 2
Biol 311or312-Survey of
Plants ............................................. 5
General Education and cognate
requirements ................................ 11 14
16
Fourth Year
Biol 304-305 or 306-3070rnithology or Mammalogy ........ Biol 309 or 310-Invertebrate
Biology or Entomology ............... 3-5
Biol 489-Seminar ........................... 1
Electives and General Education 9-11

16
4
12

15 16

Zoological Sciences
Emphasis
Second Year
Biol 221-222-Cell and
Molecular Biology ........................... 5
Biol 223-Genetics and Evolution .. CS 170-Computer Applications .... 3
Math 150-Applied Calculus ........... 4
Math 241-Statistics ......................... Electives and General Education ... 5
17
Third Year
Biol 300-Biological Literature ....... Biol 30 I-Developmental Biology .. Biol 302-Comparative
Vertebrate Embryology ................ Biol 340-341-Ecology and
Laboratory ..................................... 5

4
4
9
17
2
3
2

16
Fourth Year
Biol 303-Functional Vertebrate
Morphology .................................. Biol 309-Invertebrate Biology ....... 5
Biol 345-Principles of
Physiology ..................................... 2
Biol 489-Seminar ........................... Electives and General Education ... 8

16
4

1
11

15 16

Requirements for a
Minor
To earn a minor in biology, the student must complete a minimum of 25
credits in biology including Biol 101N102N, 103N-104N, 221 and 223 and 8
credits in biology or biochemistry at the
300-400 level. Exemption from Biol
101N-102N may be allowed with approval of an advisor in the Division. All
courses must be taken for a traditional
grade.

Courses
U =for undergraduate credit only, UG =
for undergraduate or graduate credit, G
= for graduate credit. R after the credit
indicates the course may be repeated for
credit to the maximum indicated after
the R.
U lOlN Principles of Biology 3 er.
Unifying principles of biological structure-function relationships at different
levels of organization and complexity.
Energy, substances, organisms. Reproduction, genetics, development, evolution, ecosystems, the inter-relationships
of the human species to the rest of life.
U 102N Principles of Biology Laboratory 1 er. Coreq., Biol lOlN. A series of
laboratory experiences illustrating basic
biological principles including growth,
reproduction, development, genetics and
physiological processes.
U 103N Diversity of Life 3 er. Survey
of the diversity, evolution and ecology of
life including prokaryotes, viruses,
protista, fungi, plants and animals.
U 104N Diversity of Life Laboratory 2
er. Coreq., Biol 103N. The diversity of
life including prokaryotes, viruses,
protista, fungi, plants and animals
including structure and evolutionary
relationships.
U 105N Elementary Microbiology 3
er. Coreq., Biol 107N recommended.
The structure, function and classification
of bacteria, molds, yeasts, rickettsiae and
viruses, and their practical significance to

agriculture, food, dmg, fermentation and
other industries. Credit not allowed
toward a major in microbiology.
U 106N Elementary Medical Microbiology 3 er. Infectious diseases, including
concepts of virulence, resistance,
prevention and control of microbial
diseases in the individual and in the
community. If laboratory experience is
desired, the student may enroll concurrei;itly in Biol 107N. Credit not allowed
toward a major in microbiology.
U 107N Elementary Microbiology
Laboratory 1 er. Prereq. or coreq., Biol
105N or 106N. Observation of live
microorganisms, their characteristics and
activities. Experience with microbiological techniques. Credit not allowed
toward a major in microbiology.
U 109 Survey of Microbiology 1 er. (R2) The field and subject matter of
microbiology.
U 120N General Botany 3 er. Introduction to the plant kingdom including
anatomy, physiology and ecology.
U 121N Introductory Ecology 3 er. An
introduction to ecological principles,
stressing the structure and function of
natural communities and examining
human's role in these ecosystems.
U 122N Introductory Ecology Laboratory 1 er. Prereq. or coreq., Biol 121N.
An introduction to field techniques or
ecosystem analysis.
U 165N Rocky Mountain Flora 3 er.
Elements of the evolution, geography
and natural affinities of flowering plants.
Identification using a manual of native
plants of Montana.
U l 70N Genetic Engineering 3 er.
Introduction to genetic engineering for
non-science majors. DNA, RNA, protein
synthesis, DNA manipulation, cloning,
mutations and the fundamental techniques used in genetic engineering.
U 195 Special Topics Variable er. (R6) Experimental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings of current
topics.
U 198 Cooperative Education Internship Variable er. (R-9) Prereq., consent
of Division. Extended classroom experience that provides practical application
oflearning during placement off
campus. Prior approval must be obtained
from the faculty supervisor and the
Cooperative Education Office.
U 200N Trailside Botany 3 er.
Introduction to plant associations
including interpretation of deserts,
plains, foothills, alpine and tropical life
zones. Field trips.
U 201N Montana Wildlife 3 er.
Prereq., one course in biology. Interpreting biological patterns associated with
selected Montana wildlife species,
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including mammals, birds, reptiles and
amphibians.
U 212N Anatomy and Physiology I 4
er. Introduction to basic cellular structure and function. The fundamental facts
and concepts of the anatomy and
physiology of the integumentary,
musculoskeletal, nervous and endocrine
systems.
U 213N Anatomy and Physiology II 4
er. Prereq., Biol 212N. The fundamental
facts and concepts of the anatomy and
physiology of the circulatory, respiratory,
digestive, urinary and reproductive
systems.
U 221 Cell and Molecular Biology 4
er. Prereq., Biol lOlN or equiv., Math
121, one year of college chemistry.
Description and analysis of biological
structures and processes at the cellular
and subcellular levels including molecular genetics, energy, metabolism and cell
differentiation.
U 222 Cell and Molecular Biology
Laboratory 1 er. Coreq., Biol 221.
Experimental approaches to the molecular biology of prokaryotic and eukaryotic
cells.
U 223 Genetics and Evolution 4 er.
Prereq., Biol 221. Principles and mechanisms of inheritance and evolution.
Population genetics, fossil record,
macroevolution, speciation, extinction,
systematics, molecular evolution.
U 265N Human Sexuality 3 er. Same
as Anth 265N. Biological, behavioral,
cross-cultural aspects of human sexuality
to help students place their own sexuality
and that of others in a broader perspective. Includes sexual anatomy, physiology, development, reproduction,
diseases, determination, as well as gender
development and current issues.
U 267N Human Genetics 3 er. Same
as Anth 267N. Offered alternate years.
Genetics-related problems that confront
individuals and society. Variation and
natural selection in human populations.
Designed for non-biology majors.
U 295 Special Topics Variable er. (R6) Experimental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings of current
topics.
U 298 Cooperative Education Internship Variable er. (R-9) Prereq., consent
of Division. Extended classroom experience that provides practical application
of learning during placement off
campus. Prior approval must be obtained
from the faculty supervisor and the
Cooperative Education Office.
U 300 Biological Literature 2 er.
Prereq., a minimum of 15 credits in
biology. Use of bibliographic resources,
preparation of manuscripts and presentation of seminars in the biological
sciences.

UG 301 Developmental Biology 3 er.
Prereq., Biol 221; Biol 223 recommended. An analysis of the origin and
development of form and patterns in
organisms, stressing the processes of
growth and differentiation in plants and
animals.
UG 302 Comparative Vertebrate
Embryology 2 er. Coreq., Biol 301. A
laboratory course emphasizing comparative embryological development of
vertebrates.
UG 303 Functional Vertebrate
Morphology 4 er. Prereq., Biol 103N,
104N and 223. Offered alternate years.
Phylogenetic and functional analysis of
vertebrate structure. Laboratory will
involve a review of organ systems from
preserved and prepared specimens
representing all of the vertebrate classes.
UG 304 Ornithology 3 er. Prereq., Biol
103N, 104N and 223. The classification,
structure, evolution, behavior and
ecology of birds.
UG 305 Ornithology Laboratory 1 er.
Coreq., Biol 304. The anatomy, taxonomy, natural history and identification
of birds. Students are expected to
provide themselves with binoculars for
required field trips.
UG 306 Mammalogy 3 er. Prereq., Biol
103N, 104N and 223. The evolution,
systematics, anatomy, physiology and
ecology of mammals.
UG 307 Mammalogy Laboratory 1 er.
Coreq., Biol 306. The anatomy, taxonomy, natural history and identification
of mammals.
UG 308 Biology and Management of
Fishes 4 er. Prereq., Biol 103N, 104N,
223 and one year of college mathematics.
Diversity, adaptations and ecology of
fishes. Analysis and management of fish
populations and communities. Credit not
allowed for Biol 308 and 357.
UG 309 Invertebrate Biology 5 er.
Prereq., Biol 103N, 104N and 223.
Structure, general biology and phylogeny
of the invertebrates.
UG 310 Entomology 3 er. Prereq., Biol
103N, 104N and 223. Offered alternate
years. The structure, classification, life
histories, distribution and ecology of
insects.
UG 311 Survey of Plants I 5 er.
Prereq., Biol lOlN, 102N. Morphology,
ultrastructure, systematics, physiology
and ecology of algae and lower fungi.
UG 312 Survey of Plants II 5 er.
Prereq., Biol lOlN, 102N. Structure and
function of vegetative and reproductive
organs of the higher fungi, bryophytes,
and vascular plants and their importance
in classification and evolutionary
thought.
UG 313 Plant Systematics 2 er.
Prereq., Biol 223 and Biol 165N. Prin-

ciples of plant evolution and classification. Analyzing variation in populations;
cytogenetic, chemical, phenetic and
cladistic methods. Credit not allowed for
Biol 313 and 352.
UG 314 Plant Systematics Laboratory
1 er. Prereq. or coreq., Biol 313 or 485.
Analysis of variation in plant populations
using morphological and molecular
methods.
UG 340 Ecology 3 er. Prereq., Biol 223
and one year of college mathematics.
Analysis of the distribution and abundance of plants and animals. Includes
individual, population and communitylevel processes (e.g., population growth
and regulation, competition, predation,
succession, nutiient cycling, energy flow
and community organization). Credit not
allowed for Biol 340 and 354.
UG 341 Ecology Laboratory 2 er.
Coreq., Biol 340. Methods of describing
and testing alternative explanations for
patterns in nature. The use of scientific
methodology in ecology.
UG 344 Plant Physiology 4 er. Prereq.,
Biol 120N, 221 or consent of instr. The
chemical and physical basis of water
relations, photosynthesis, mineral
nutrition, respiration, vegetative and
reproductive growth of plants.
UG 345 Principles of Physiology 2 er.
Prereq., Biol 221 or equiv. Fundamental
principles of coordination, respiration,
excretion, digestion, metabolism,
circulation and reproduction in vertebrates.
UG 352 Field Botany 5 er. Prereq.,
Biol 165N or equiv. Offered summers
only at Flathead Lake Biological Station.
Field characteristics of at least 50 families
of seed plants, emphasizing regional flora
and an extensive plant collection;
principles of classification and plant
evolution. Credit not allowed for both
Biol 352 and 313.
UG 353 Aquatic Flowering Plants 5 er.
Prereq., Biol 165N or equiv. Offered
summers only at Flathead Lake
Biological Station. Identification and
ecology of flowering plants from aquatic
habitats of western Montana.
UG 354 Terrestrial Plant Ecology 5 er.
Prereq., an introductory college course
in ecology. Offered summers only at
Flathead Lake Biological Station. The
interrelationships between plants and
plant communities and their natural
environment. Credit not allowed for
both Biol 354 and 340.
UG 355 Ecology of Mammals 5 er.
Prereq., Biol 223 or equiv. Offered
summers only at Flathead Lake
Biological Station. The identification,
natural history and behavior of
mammals.
UG 356 Ecology of Birds 5 er. Prereq.,
Biol 223 or equiv. Offered summers only
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at Flathead Lake Biological Station. The
identification, natural history, and
behavior of western Montana birds.
UG 357 Ecology of Fishes 5 er.
Prereq., Biol 223 or equiv. Offered
summers only at Flathead Lake Biological Station. The identification, natural
history, and behavior of fishes inhabiting
lakes and streams. Credit not allowed for
Biol 308 and 357.
UG 366 Freshwater Ecology 5 er.
Prereq., Biol 103N, 104N and one year of
college chemistry. Offered alternate
years. Physical and chemical dynamics of
lakes and streams. Diversity, distribution
and dynamics of freshwater organisms.
UG 385 Conservation Biology 3 er.
Prereq., Biol 223. Offered alternate
years. Application of the principles of
population biology and genetics to the
problem of conserving plant and animal
species.
U 386 Writing Skills for Biological
Sciences 3 er. Prereq., biological sciences
major. Development of writing skills for
dealing with subjects of importance to
biology.
U 395 Special Topics Variable er. (R10) Experimental offerings of visiting
professors, experimental offerings of new
courses, or one-time offerings of current
topics.
U 398 Cooperative Education Intern·
ship 1-12 er. (R-12) Prereq., consent of
the Division. Extended classroom
experience that provides practical
application ofleaming during placement
off campus. Prior approval must be
obtained from the faculty supervisor and
the Cooperative Education Office.
UG 400 General Parasitology 2 er.
Prereq., Biol 223. Parasitism as a biological phenomenon, origin of parasitism,
adaptations and life cycles, parasite
morphology, fine structure, physiology,
parasites and their environment.
UG 401 General Parasitology Laboratory 1 er. Coreq., Biol 400. Taxonomy,
morphology and identification of
parasitic protozoa, helminths and
arthropods.
UG 405 Animal Behavior 3 er. Prereq.,
Biol 223, senior standing or consent of
instr. The description and evolutionary
interpretation of animal behavior under
natural conditions. Laboratory involves
observation and recording of animal
behavior.
UG 410 Advanced Ecology 3 er. (R-9)
Prereq., Biol 340. Examination of current
ecological research, theories and controversies. The emphasis of specific offerings vary, but include such topics as
community, population or behavioral
ecology.
UG 411 Vegetation Ecology 3 er.
Prereq., course in ecology; upper-division

standing in a life science. The scientific
study of natural, terrestrial vegetation,
vegetation dynamics and phytosociology,
modem methodology for describing and
classifying vegetation types and survey of
the natural vegetation of North America.
Laboratory and field trips required ..
UG 412 Tropical Ecology 3 er.
Offered alternate years. Principles of
tropical ecology, with emphasis on plant
and animal ecology. The impact of
deforestation, agriculture and politics on
native cultures, world climate and
wildlife habitats presented along with
prognosis for the future.
UG 413 Field Ecology 3 er. (R-9)
Prereq., Biol 340 and 341, Math 241, or
equiv. and consent of instr. Firsthand
experience with the methods of developing and conducting research in field
ecology. Independent research projects
during an extended field trip required,
followed by data analysis, a written
report and an oral report during the
subsequent semester.
UG 414 Marine Biology 2 er. Prereq.,
Biol 103N, 104N and consent of instr.
Systematics and ecology of marine
animals of the Pacific Coast; requires a
five-day trip to Washington coast.
UG 415 Field Methods in Fisheries
Biology and Management 1-4 er.
Prereq., Biol 308 or 357; consent of instr.
Field instruction by practicing biologists
in techniques for evaluating and managing aquatic habitats and fish populations.
UG 438 Plant Development 3 er.
Prereq., Biol 344. Offered alternate
years. The regulation of growth and
development of flowering plants.
UG 439 Cytology 3 er. Prereq., Biol
221. Offered alternate years. Ultrastructure of cells and its relationship to
function.
UG 440 Biological Electron Microscopy 2 er. Prereq., senior standing or
consent of instr. Theory of electron
microscopy, recent developments in
transmission and scanning electron
microscopy. Limited experience with the
instruments.
UG 451 Phycology 5 er. Prereq., Bioi
103N or equiv. Offered summers only at
Flathead Lake Biological Station.
Morphology, taxonomy, physiology and
ecology of the freshwater algae.
UG 452 Mycology 5 er. Prereq., Biol
120N or equiv. Offered summers only at
Flathead Lake Biological Station. The
morphology, taxonomy and ecology of
the fungi and lichens.
UG 453 Lake Ecology 5 er. Prereq.,
Biol 223, Chem 162N and 165N, or
equiv. Offered summers only at Flathead
Lake Biological Station. The biogeochemical processes that characterize the
lakes and ponds of western Montana.

UG 454 River Ecology 5 er. Prereq.,
Biol 223, Chem 162N and 165N or equiv.
Offered summers only at Flathead Lake
Biological Station. The biogeochemical
processes that characterize the streams
and rivers of western Montana.
UG 460 Medical Physiology 3 er.
Prereq., Biol 212, 213, one year college
chemistry or consent of instr. Advanced
principles of normal and abnormal
physiology. Primarily for students in the
professional physical therapy program.
UG 465 Experimental Biology
Laboratory 2 er. (R-6) Prereq., senior
standing in biology or consent of instr.
Experimental approaches to the study of
fundamental concepts in the life sciences.
UG 470 Herbarium Curatorial
Techniques 1-6 er. (R-12) Prereq., Biol
165N. Techniques of curation of herbarium collections of plants and paleobotanical specimens including preservation,
storage and identification of species.
UG 485 Evolutionary Biology 3 er.
Prereq., Biol 223. Offered alternate
years. The mechanisms and study of
evolution. Natural selection, speciation,
transspecific evolution, construction of
phylogenies and philosophical issues.
UG 486 Population and Ecological
Genetics 3 er. Prereq., Biol 223. Offered
alternate years. Genetic structure of
populations. Dynamics of natural
selection and adaptation.
U 489 Zoology Seminar 1 er. Prereq.,
senior standing in biology or zoology. A
discussion of current zoological topics.
UG 494 Seminar in Biology 1 er. (R-3)
Prereq., consent of instr.
UG 495 Special Topics Variable er. (R10) Prereq., consent of instr. Experimental offerings of visiting professors,
experimental offerings of new courses, or
one-time offerings of current topics.
U 496 Independent Study Variable er.
(R-10) Prereq., consent of instr. Independent study under supervision of faculty.
UG 497 Research Variable er. (R-10)
Prereq., consent of instr. Semi-independent work under the direction of a
faculty member. May be repeated during
succeeding semesters.
U 498 Cooperative Education Internship 1-12 er. (R-12) Prereq., consent of
the Division. Extended classroom
experience that provides practical
application oflearning during placement
off campus. Prior approval must be
obtained from the faculty supervisor and
the Cooperative Education Office.
G 501 Research Facilities and Methods 1 er. Prereq., graduate standing in
biological sciences. An introduction to
the facilities, faculty and staff in the
Division of Biological Sciences. Reading
and discussion of the use of scientific
methodology in biology.
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G 503 Ecological Morphology 3-5 er.
Prereq., Biol 303 or equiv., undergraduate ecology. Offered alternate years.
Studies of animal structure and their
ecology. The relationship between form
and function in animal design emphasizing biomechanics, locomotion, feeding
mechanics and body shape integrating
ecology.
G 504 Advanced Animal Behavior 3
er. Prereq., Biol 405 or consent of instr.
Offered alternate years. The causation
and function of animal behavior, with
emphasis on the evolutionary aspects of
the behavior of animals in the wild.
G 505 Behavior Seminar 1 er. (R-6)
Prereq., graduate standing or consent of
instr. Review of recent developments in
animal behavior and behavioral ecology,
with emphasis on the evolutionary
significance of the behavior of individuals.
G 511 Behavioral Ecology 3 er.
Prereq., Biol 340, graduate standing, or
consent of instr. Offered alternate years.
Review and discussion of recent studies
dealing with behavioral '1Spects of
ecology, including such topics as territoriality, mate choice, social systems, habitat
selection, foraging theory and migration.
G 512 Population Ecology 3 er.
Prereq., Biol 340 or equiv. Offered
alternate years. A review of the principles
that govern population change and an
examination of current theories and
investigations.
G 513 Community Ecology 3 er.
Prereq .• Biol 340 or equiv., consent of
instr. Offered alternate years. Current
concepts of species interactions, succession, food webs, temporal and spatial
patterns and quantitative characterization
of community structure.
G 514 Systems Ecology 3 er. Prereq.,
Biol 340 or equiv., graduate standing or
consent of instr. Offered alternate years.
Biological productivity and biogeochemical cycling in local and global ecosystems,
including modeling and management.
G 515 Field Ecology 1-3 er. (R-6)
Prereq.• Biol 340 or equiv., graduate
standing, or consent of instr. Experience
with the methods of developing and
conducting research in field ecology.
Independent research projects are
required, which includes problem
definition, field research, data analysis,
written report and oral presentation of
results.
G 516 Plant-Animal Interactions 3 er.
Prcreq., graduate standing and consent
of instr. Offered alternate years. Ecology
and evolution of herbivory and seed
predation, plant defenses and pollination.
G 517 Advanced Vegetation Ecology 3
er. Prereq., upper-division course in
ecology or consent of instr. Offered

alternate years. Review and discussion of
recent advances in vegetation ecology.
G 518 Biogeography 3 er. Prereq.,
consent of instr. Offered alternate years.
Description of the distribution of plants
and animals at global, continental and
regional scales. Analysis of ecological and
historical factors influencing distribution
and association.
G 520 Ecology Seminar 1 er. (R-8)
Prereq., graduate standing. Examination
of current topics in ecology.
G 521 Evolution Seminar 1 er. (R-8)
Prereq., Biol 223. Examination of current
topics in evolution.
G 524 Physiological Plant Ecology 3
er. Prereq., Biol 340 and 344. Offered
alternate years. The physiological basis of
plant adaptation and response to the
environment.
G 530 Advanced Topics in Physiology
1-4 er. (R-8) Prereq., consent of instr.
Offered alternate years. Topics vary but
emphasize aspects of comparative or
environmental physiology of animals
and/ or plants.
G 541 Electron Microscopy Laboratory Variable er. (R-6) Prereq. or coreq.,
Biol 440 or equiv. Practical laboratory
experience in the preparation of various
biological materials, hands-on operation
of the transmission electron microscope.
G 543 Vertebrate Reproductive
Biology 3 er. Prereq., Biol 301, 345.
Offered alternate years. General vertebrate reproductive biology will be
discussed with an emphasis placed upon
the myriad of reproductive strategies
which vertebrates have evolved.
G 550 Biological Effects of PollutionConcepts 3 er. Prereq.• graduate
standing or consent of instr. Same as Evst
550. Sources and environmental fates of
pollutants. Biological responses at the
individual, population, community and
ecosystem level.
G 551 Biological Effects of PollutionMethods 2 er. Prereq., Biol 550. Same as
Evst 551. Designing and executing field
studies of pollution. Project oriented.
G 559 Plant Molecular Biology
Laboratory 1-3 er. (R-6) Prereq., molecular genetics. Same as Bioc and Micb 559.
Laboratory methods in plant molecular
biology. Experimental methods for study
of DNA and proteins.
G 560 Population and Ecological
Genetics 3 er. Prereq., Biol 223, Math
150. Offered alternate years. Genetic
structure and dynamics of populations.
Dynamics of natural selection, adaptation
and genetic drift.
G 561 Population Genetics Seminar 12 er. (R-12) Prereq., consent of instr. or
graduate standing. Current topics in
population genetics, evolutionary
biology, molecular evolution and related

topics.
G 562 Conservation Biology Seminar
1 er. (R-4) Prereq., graduate standing,
Biol 385 or equiv. Discussion of current
issues in conservation biology.
G 565 Population Management 3 er.
Prereq., Biol 340. Offered alternate
years. A critical examination of the
problems and options faced by managers
of biological populations. Current
harvesting theories are emphasized.
G 594 Seminar in Biology 1 er. (R-6)
Prereq., graduate standing or consent of
instr. A review and discussion of current
research in biology. Topics vary.
G 595 Special Topics 1-4 er. (R-8)
Prereq., graduate standing and consent
of instr. Experimental offering of new
courses by resident or visiting faculty.
G 596 Independent Study 1-4 er. (R-8)
Prereq., consent of instr. Credit for
independent research project unrelated
to thesis or dissertation.
G 597 Research 1-8 er. (R-12) Prereq.,
consent of instr. Library work involved
with preparation of a thesis or dissertation proposal.
G 598 Cooperative Education Internship 1-8 er. (R-8) Prereq.• consent of the
Division, graduate standing. Extended
classroom experience that provides
practical application oflearning during
placement off campus. Prior approval
must be obtained from the faculty
supervisor and the Cooperative Education Office.
G 599 Thesis 1-10 er. (R-10) Prereq.,
masters student in biology. Field and
laboratory research on, and writing of, a
student's masters thesis.
G 699 Dissertation 1-10 er. (R-20)
Prereq.• doctoral student in biology.
Credit for field and laboratory research
on, and writing of, a student's doctoral
dissertation.

44

College of Arts and Sciences

Medical Technology

Medical Technology
Michael Minnick (Assistant
Professor of Biological
Sciences), Advisor
Medical Technology is a combined
study of chemistry, physics, physiology
and microbiology. A medical technologist is capable of perform~ng, under the
supervision of a pathologist or oth~r
qualified physician o~ labo~tory dir~c
tor, the various chemical, microscopic,
bacteriologic and other medical laboratory procedures used in the diagnosis,
study and treatment of disease.
Four years are required to earn the
degree of Bachelor of Science in Medical
Technology. The first two years are devoted to the development of a sound
foundation in physics, chemistry and
biology. The last two years are designed
to develop efficiency in the fields of
microbiology and clinical methods. The
student is encouraged to obtain an understanding of social science and cultural
subjects.
To be certified by the Board of Registry a student, after satisfying the minimum course requirements, serves an
internship of at least 12 consecutive .
months in an approved school of medical
technology endorsed by the National
Accrediting Agency for Clinical La~ora
tory Sciences (NAACLS) and Amencan
Society of Clinical Pathology (ASCP) of
the American Medical Association.
Schools of medical technology are located in every state, the District of Columbia, Puerto Rico and the Canal Zone.
After completing the internship and
passing the Registry examination, the
student receives a diploma from the
Board of Registry with the professional
designation of Medical Technologist
M.T. (ASCP).
Medical technologists are in demand
in hospital laboratories, physicians' offices, research institutions and in federal
and state health departments. Although
certification is desirable, persons receiving the B.S. in Medical Technology are
also qualified bacteriologists and c~n
obtain positions in many laboratones as
technicians.
Medical technology schools require for
acceptance a minimum of three years of
college work. Most such schools now
expect the student to have had four years
of college work and the baccalaureate
degree, due partly to increasingly competitive conditions for acceptance to
internship.
The Division of Biological Sciences
offers two options leading to a Bachelor

of Science in Medical Technology degree. Under Option I the student receives a B.S. after about three and
one-half years of academic studies. at the
University and 12 mon~s of hospital .
practice. Following successful completion
of the 12-month hospital training, the
student will receive 20 hours credit toward the B.S. degree. Option II consists
of four years of academic studies at the
University, leading to a B.S. degree; then
12 months of hospital practice as requested by the Board of Registry. Option
II has a decisive advantage in giving the
student a broader preparation for medical technology and a more balanced
liberal education. It has the added advantage of preparing the student for further
study in medical technology at one of t?e
universities offering advanced degrees m
the field.
A frequently revised brochure and
other advisory materials on the program,
internships, the state professional society,
etc., are available (see advisor).
High School Preparation: In addition
to the general University requirements
for admission, it is recommended that
high school preparation include algebra,
geometry, trigonometry, chemistry, physics and a foreign language.

Special Degree
Requirements
Refer to graduation requirements
listed previously in the catalog. See index.
In addition to the General Education
requirements, the following co~rses ~re
required for the Bachelor of Scie~ce m
Medical Technology for both Options I
and II: Thirty-two or more credits in
biology and microbiology including Micb
300-301, 309, 310-311, 312-313, 420-42I
and 450-451.
Math 117, I2I;Biol 22I, 223; Chem
I61N-I62N, I64N-I65N, 22I-222, 223224, 34I; Phys 10IN-102N; Bioc 385 and
38I-382 or 481-482 also are required.
Option I-A stude~t must ~o~plet~ a
minimum of 10 elective credits m residence during the senior year. Successful
completion of a I2-month hospital trai~
ing in a hospital ~pproved by th~ Amencan Society of Chmcal Pathologists and
the faculty is required for which the .
student will receive 20 hours of credit
toward the B.S. degree.
Option II-The student receives the
B.S. degree after approximately four
years of academic study ~nd is i:i~t required to complete hospital trammg.

Suggested Course
of Study
Option II
First Year
A
Chem I61N-162N, I64N-I65NCollege Chemistry and
Laboratory ................................... 5
Math 117, I2I-Probability and
Linear Mathematics and
Precalculus ................................... 3
*Enex IOI-Composition .............. 3
Electives and General Education .. 5

S
5
4
8

I6 I7
*Semester of enrollment depends on
beginning letter of student's last name.
Second Year
Biol 22 I-Cell and Molecular
Biology ......................................... 4
Biol 223-Genetics and Evolution .. - 4
Chem 22I-222, 223-224-0rganic
Chemistry and Laboratory .......... 5 5
Math I50-Applied Calculus ......... 4
Micb 300-30 I-General
Microbiology and Laboratory ...... - 5
Electives and General Education .. 3 3
I6 I7
Third Year
Micb 309-Hematology .................. 2
Micb 310-311-Immunology and
Laboratory ................................... 4
Micb 406-Clinical Diagnosis .......... Chem 34 I-Quantitative Analysis
and Instrumental Methods .......... 3
Bioc 385-Clinical Chemistry
Laboratory .................................... Phys 10IN-102N-General
Physics .......................................... 5
Biol 400-Parasitology ..................... 2
Electives and General Education ... -

2

2
5
7

I6 I6
Fourth Year
Micb 3I2-3I3-Medical
Bacteriology and Laboratory ........ - 3
Micb 420-421-Virology and
laboratory ................................... 4
Micb 450-451-Microbial
Physiology and Laboratory .......... 3 I
Bioc 38I-382-Elementary
Biochemistry or 48I-482Biochemistry ................................ 3 2-3
Electives and General Education .. 6 9-10
I6 16
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Microbiology
Microbiology is the study of microorganisms, including the bacteria, yeasts,
molds, viruses, protozoa and other microscopic parasites. Special emphasis is
placed on their structure, function, interactions and relationships with humans.
A B.S. in microbiology is offered. Initial work provides the student with a
working knowledge of the basic principles of the physical and biological sciences and mathematics. The remaining
study is devoted to a more intense and
broadened training in microbiology and
ancillary fields, and may include independent study which offers the student an
opportunity to prepare for graduate
work.

Special Degree
Requirements
Refer to the graduation requirements
listed previously in the catalog. See index.
In addition to the General Education
requirements, the following courses must
be completed for the Bachelor of Science
in Microbiology: Thirty-two or more
credits in biology and microbiology including Mich 300-301, 310-311, 312-313,
404405, 420421, and 450451.
Math 117, 121, 150; Biol 221, 223;
Chem 161N-162N, 164N-165N, 221-222,
223-224, 341; Phys 101N-102N and Bioc
381-382 or 481482 also are required.

Suggested Course
of Study
First Year
A
Chem 161N-162N, 164N-165NCollege Chemistry and
Laboratory .................................... 5
Math 117-Probability and Linear
Mathematics ................................. 3
Math 121-Precalculus ................... *Enex 10 I-Composition ............... 3
Electives and General Education ... 5

S
5
4
8

16 17
*Semester of enrollment depends on
beginning letter of student's last name.
Second Year
Biol 221-Cell and Molecular
Biology .......................................... 4
Biol 223-Genetics and Evolution . Chem 221-222, 223-224-0rganic
Chemistry and Laboratory ........... 5
Math 150-Applied Calculus ..... ..... 4
Mich 300-301-General
Microbiology and Laboratory ...... Electives and General Education ... 4

4
5
5
3

17 17

Third Year
Mich 310-311-Immunology and
Laboratory .................................... 4
Mich 312-313-Medical
Bacteriology and Laboratory ....... Chem 341-Quantitative Analysis
and Instrumental Methods .......... 3
Phys 101N-102N-General
Physics .......................................... 5
Electives and General Education .. 3

3

5
8

15 16
Fourth Year
Mich 404405-Molecular Genetics
and Laboratory .............................. - 4
Mich 420421-Virology and
Laboratory ..................................... 4
Mich 450451-Microbial
Physiology and Laboratory ........... 3 1
Bioc 381-382 or 481482Elementary Biochemistry or
Biochemistry ................................. 3 2-3
Electives and General Education ... 6 8-9
16 16

Requirements for a
Minor
To earn a minor in microbiology, the
student must complete Mich 300-301,
310-311, 302 or 312-313 and eight credits
selected from Mich 306, 404, 418, 420421, 450-451; Biol 400, 401.

Courses
U=for undergraduate credit only, UG=for
undergraduate or graduate credit, G=for
graduate credit. R after the credit
indicates the course may be repeated for
credit to the maximum indicated after
the R.
UG 300 General Microbiology 3 er.
Prereq., Chem 151N or 221, Biol 221.
Microbial structure and function, growth
and reproduction, physiology, ecology,
genetics, environmental factors, control
of microorganisms and sterility, antimicrobial agents, microbial diversity.
UG 301 General Microbiology
Laboratory 2 er. Prereq. or coreq., Mich
300. Basic microbiology procedures and
techniques.
UG 302 Medical Microbiology 3 er.
Microbial structure and functions,
pathogenic microorganisms, virology,
immunology. Credit not allowed toward
a major in microbiology.
UG 306 Applied and Environmental
Microbiology 3 er. Prereq., Biol 105N,
107N or Mich 300-301. Food and
industrial microbiology, microbial
degradation of toxic and other environ-

mental waste, interactions of microorganisms with other organisms in the environment.
UG 307 Applied and Environmental
Microbiology Laboratory I er. Prereq. or
coreq., Mich 306. Experimental approaches to problems in food, industrial
and environmental microbiology.
Degradation of waste products, analysis
of food and other products. Quality
control procedures.
UG 309 Hematology 2 er. Prereq.,
junior level or consent of instr., Mich
300. Study of blood and diseases of the
circulatory system. Blood banking and
serology.
UG 310 Immunology 3 er. Prereq.,
Mich 300-301. Modern concepts and
methods in immunology.
UG 311 Immunology Laboratory 1 er.
Coreq., Mich 310. Modern techniques
for analysis of immune responses.
UG 312 Medical Bacteriology 2 er.
Prereq., Mich 310. A study of the
pathogenic bacteria and the diseases they
produce.
UG 313 Medical Bacteriology Laboratory I er. Prereq. or coreq., Micb 312.
Laboratory study of pathogenic bacteria.
UG 404 Molecular Genetics 3 er.
Prereq., Mich 300. Molecular biology of
the genetic system: mechanisms of gene
expression, replication, recombination,
mutation, regulation and in vitro genetic
manipulation.
UG 405 Molecular Genetics Laboratory 1 er. Prereq. or coreq., Mich 404.
Experiments in molecular genetics:
mutagenesis, recombination, recombinant DNA.
UG 406 Clinical Diagnosis 2 er.
Prereq., Mich 312-313. Principles of
blood chemistry, urinalysis, hematology
and other clinical parameters of disease
and health.
UG 407 Clinical Diagnosis Laboratory
I er. Prereq., Mich 312-313, 406. Clinical
diagnostic methods.
U 408 Seminar 1 er. (R-3) Prereq.,
senior standing in natural sciences.
Recent topics in microbiology and
related subjects.
UG 411 Epidemiology 2 er. Prereq.,
course in microbiology. Distribution and
determinants of infectious and chronic
diseases. Principles of epidemiologic
methods. Public health practices. World
health and disease problems.
UG 418 Medical Mycology 4 er.
Prereq., Micb 310 or equiv. Study of the
medically important fungi and the
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diseases they cause. Microscopic,
serologic and modern methods of
identification.
UG 420 Virology 3 er. Prereq., Micb
310. The general nature of viruses, with
emphasis on the molecular biology of
animal and human viruses.
UG 421 Virology Laboratory 1 er.
Prereq. or coreq., Micb 420. Propagation,
isolation and quantitatioµ of viruses from
different host systems: tissue culture and
embryonated eggs. Molecular characterization of viral components: protein and
nucleic acid.
UG 450 Microbial Physiology 3 er.
Prereq., Micb 300-301. Microbial
structure and function, physiological
diversity, microbial metabolism, role of
microbial activity in the environment.
UG 451 Microbial Physiology Laboratory 1 er. Coreq., Micb 450. Experimental approaches to analysis of microbial
structure, composition and metabolism.
G 500 Advanced Topics in Microbiology 2 er. (R-6)
G 502 Advanced Immunology 3 er.
Offered alternate years. Advanced topics
and immunological techniques used in
modern immunology.
G 505 Microbiology Literature 1 er.
(R-6)

G 509 Advanced Virology 3 er.
Prereq., Micb 420421. Offered alternate
years. Students are presented with
research papers that have been pivotal to
the understanding of important molecular or genetic concepts in virology.
G 510 Microbial Structure and
Function 3 er. Prereq., graduate standing. Offered alternate years. Ultrastructure and function of microbial cells.
G 520 Medical Parasitology 2 er.
Prereq., Biol 400 or equiv. Offered
alternate years. Epidemiology, pathology,
immunology, diagnosis and treatment of
protozoan and helminth parasites of
humans. Stresses current advances in
parasitology.
G 559 Plant Molecular Biology
Laboratory 1-3 er. (R-6) Prereq., molecular genetics. Same as Bioc and Biol 559.
Laboratory methods in plant molecular
biology. Experimental methods for study
of DNA and proteins.
G 580 Molecular Biology Seminar 1
er. (R-6) Prereq., consent of instr. Same
as Bioc 580. Consideration of areas of
current research interest in biochemistry
and molecular biology.
G 583 Lipids and Membranes 3 er.
Prereq., Chem 370 or 372 and Bioc 482
or equiv. Same as Bioc 583. Offered

alternate years. The chemistry and
biochemical properties of lipids and their
functions in biological systems. The
structure and function of biological
membranes are emphasized.
G 594 Seminar 1 er. (R-6)
G 595 Special Topics 1-3 er. (R-6)
Prereq., graduate standing. Experimental
offerings of visiting professors, experimental offerings of new courses, or onetime offerings of current topics.
G 597 Research Variable er. (R-18)
Prereq., graduate standing, one semester
residence.
G 599 Thesis 1-10 er. (R-10) Prereq.,
masters student in microbiology.
Laboratory research for and preparation
of a masters thesis.
G 685 Advanced Molecular Biology
Laboratory 1-3 er. (R-3) Prereq., graduate standing. Modem molecular biology
techniques.
G 686 Advanced Molecular Biology
Laboratory 1-3 er. (R-3) Prereq., graduate standing. Modem molecular biology
techniques.
G 699 Dissertation 1-10 er. (R-20)
Prereq., doctoral student in microbiology. Laboratory research for and
preparation of a doctoral dissertation.

Paramedical Arts
George L. Card (Professor of
Biological Sciences),
Advisor
The paramedical arts refer to the special qualifications and competencies
required in individuals who, because of
their academic and clinical training, aid
and assist physicians, surgeons and other
medical professionals in providing quality health care services. Not all persons in
allied health occupations must have academic training at the university level, and
a few clinical training programs are open
to applicants with only secondary school
diplomas. But the most rewarding and
responsible careers are those based on
one or more years of post-secondary
education.
Training programs are available at
many academic and medical institutions
leading to such occupations as medical
assistant, ophthalmic assistant, histologic
technician, medical laboratory technician, physician's assistant, radiologic
technologist, radiation therapy technologist, respiratory therapy technician and
respiratory therapist. These training
programs include both a classroom or
didactic component and an in-service or
clinical training component. Some or all
of the courses listed in the suggested
curriculum in paramedical arts may be

applicable toward the didactic component of a particular program. However,
any student contemplating transfer to
one of the above programs should consult the catalog of the receiving institution in order to plan a program which
the receiving institution agrees will satisfy
its requirements.
The curriculum suggested below meets
the University requirements for the Associate of Arts degree. (See the Associate of
Arts section of this catalog.) It includes
the fundamental courses in human biology, chemistry, mathematics, psychology,
and communications skills important for
the allied health professional, and also
satisfies many of the lower-division
course requirements for majors in the
biological sciences. Consequently, students in the paramedical arts curriculum
have considerable latitude for mobility to
and from baccalaureate degree programs.

Suggested Course
of Study
Curriculum in
Paramedical Arts
First Year
A S
Biol 106N-l 07N-Elementary
Medical Microbiology and
Laboratory ..................................... - 4

Chem 151N-152N, 154NGeneral Chemistry and
Laboratory .................................... 3
Comm 11 OS-Introduction
to Communication ....................... 3
*Enex 10 I-Composition ............... 3
Psyc lOOS-Introduction to
Psychology .................................... 3
Soc HOS-Principles of
Sociology ...................................... 3
Soc 208-Social Psychology ............. Electives and General Education ... 2

5
-

3
4

1716
*Semester of enrollment depends on
beginning letter of student's last name.
Second Year
Biol 212N-213N-Anatomy
and Physiology ............................. 4 4
Biol 221-222-Cell and
Molecular Biology and
Laboratory .................................... 5
Biol 223-Genetics and
Evolution ....................................... - 4
Math 117-Probability and
Linear Mathematics ...................... 3
Phar l lON-Use and Abuse
of Drugs ......................................... - 3
Electives and General Eduation ..... 4 5
1616
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Pre-Agriculture/Horticulture
Students planning to transfer to another institution in order to pursue studies in agriculture or horticulture may use
the suggested curriculum below in planning course work for the freshman and
sophomore years. Advisors familiar with
requirements at various agriculture
schools are available for advising in the
Division of Biological Sciences.
First Year
A S
Biol IOIN-I02N-P1inciples
of Biology and Laboratory .......... 4
Biol 121N-Introductory Ecology .. 3
Biol 120N-General Botany ........... - 3
Chem 151N-152N, 154NGeneral Chemistry and

Laboratory ................................... 3
*Comm I I IA-Introduction
to Public Speaking ....................... *Enex IOI-Composition .............. 3
Math 121-Precalculus ................... 4
Math 150-Applied Calculus .......... Electives and General Education .. -

5
2
4
3

17 17
*Semester of enrollment depends on
beginning letter of student's last name.
Second Year
Acct 201-Financial Accounting .... - 3
Biol 221-222-Cell and Molecular
Biology and Laboratory .............. 5
Biol 223-Genetics and Evolution . - 4

Econ ll 1S-112S-Introduction to
Microeconomics and
Macroeconomics ......................... 3
For 2ION-Introductory Soils ........ 3
Phys I01N-I02N or 221N222N-General Physics ................ 5
Electives and General Education ... -

3
5
2

16 17
Electives within the area of specialization:
Biol 165N-Rocky Mountain Flora
Biol 301-Developmental Biology
Biol 340-341-Ecology and Laboratory
Biol 344-Plant Physiology
For 240N-241N-Tree Biology and Tree
Identification Laboratory

Pre-Medical Sciences
Galen Mell (Professor of
Biological Sciences),
Director
The pre-medical sciences program
provides the basi~ trainii;ig student;s ~e
quire for careers 111 dentistry, med1cme,
veterinary medicine, optometry, and
podiatry.
Students may select any major as a
field of study which must include specific
preprofessional courses. When selecting
a major consider that your undergraduate years may be your last opportunity to
pursue in depth a nonscience subject of
interest. Professional schools are most
concerned with the overall quality, scope
and difficulty of undergraduate work.
Preprofessional courses a~e d~signed
to provide a strong foundation 111 th~
sciences, highly developed commumcative skills and a solid background in the
social sciences and humanities. The curriculum guide outlined below conforms
to the minimal course requirements
established by professional schools.
The minimal requirements should be
completed by the end of the third year of
study or prior to taking the admission
test required by professional schools.
Since specific subject requirements vary
among institutions, students should
discuss their academic plans with a premedical sciences advisor. Individuals with
weak math and science preparation
should consider a five year undergraduate program beginnin.g with reme~ial
courses in math, English, and read111g
skills.
Admission to a professional school is
very competitive. Students must maintain
a B-plus grade-point average in college if
they expect to be admitted. All required
courses must be taken for letter grades.

In addition, the applicant must place
high on an admissions test which has
been designed to measure basic academic ability in the natural sciences,
reading ability and problem solving skills.
The examinations are given twice a year,
usually in the spring and autumn, and
ordinarily is taken during the junior year.
Besides their academic accomplishments and admission exam scores, acceptance by a professional school is also
dependent upon letters of recommendation by the University's pre-professional
advisory committee and personal interviews conducted by the professional
school. It is important that students consult with their pre-medical sciences advisor and with their major advisor each
year to make sure that he or she can
satisfy the necessary requirements for
graduation within the time available. The
advisor can also discuss procedures,
counsel and support the student during
the process of applying to a professional
school.
High School Preparation: High school
students contemplating a pre-medical
sciences program should have three to
four years of mathematics, several years
of a modern foreign language, experience in chemistry and considerable background in literature and social science.

Suggested Course
of Study
Dentistry, Medicine,
Osteopathy, Optometry,
Podiatry, Veterinary
Medicine
First Year
A S
**Biol IOIN-I02N-Principles of
Biology and Laboratory .............. 4

Biol I03N-I04N-Diversity of
Life and Laboratory .................... - 5
Chem 161N-162N, 164N-165NCollege Chemistry and
Laboratory ................................... 5 5
*Comm 11 lA-Introduction to
Public Speaking ............................ - 2
*Enex IOI-Composition .............. 3
Math 117-Probability and
Linear Mathematics ..................... 3
Math 121-Precalculus .................... - 4
*Semester of enrollment depends on
beginning letter of student's last name.
**Exemption from Biol 101N-I02N may
be allowed.
Second Year
Biol 221-222-Cell and Molecular
Biology and Laboratory .............. 5
Biol 223-Genetics and Evolution .. - 4
Chem 221-222, 223-224-0rganic
Chemistry and
Laboratory or 261-262, 263-264 .... 5 5
Math 241-Statistics ........................ - 4
Third Year
Phys IOIN-I02N-General
Physics or 221N-222N ................. 5 5
Specific additional requirements:
The student must satisfy the University's General Education requirements.
Biochemistry (Bioc 381-382 or 481-482)
and microbiology (Micb 300-301) are
required by most dental and veterinary
medicine schools.
Highly recommended courses:
Biol 301-Developmental Biology, 3 er.
Biol 345-Principles of Physiology, 2 er.
Chem 370-Physical Chemistry for the
Life Sciences, 3 er.
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Department of Chemistry

Department of Chemistry
R.J. Field, Chairman
Chemistry is the science which involves
the study of atoms and molecules-their
structures, their combinations, their interactions, and the energy changes accompanying their interactions.
The Department offers the following
degrees: B.S., B.A., M.S., M.S. for Teachers of Chemistry and Ph.D.
A departmental honors program has
been established for chemistry majors
who attain a high scholastic record. The
program is based on independent study
and research under the direction of individual faculty members. Students may
enter this program as early as the spring
semester of their freshman year. In many
cases financial support is available on a
part-time research assistantship basis from
research grants obtained by individual
faculty members.
Prospective students desiring further
information on any part of the
department's program should write the
Chair, Department of Chemistry.
High School Preparation: In addition to
the general University admission requirements, it is wise to take two years of algebra, geometry, trigonometry, science
courses and a foreign language.
Refer to graduation requirements listed
previously in the catalog. See index.

Special Degree
Requirements
Bachelor of Science
Degree
Courses required for the B.S. degree
provide a solid chemistry background for
the professional chemist and for graduate
work in most areas of chemistry. These
requirements meet the latest standards of
the American Chemical Society.
Course
Credits
Chem 161N-162N-College
Chemistry .......................................... 6
Chem 164N-165N-College
Chemistry Laboratory ....................... 4
Chem 261-262-0rganic Chemistry ... 6

Business
Education and
Office
Administration
(See School of Education)

Chem 263-264-0rganic
Chemistry Laboratory ...................... 4
Chem 331-Chemistry Literature ...... 1
Chem 334-Scientific Writing ............ 3
Chem 341-342-Quantitative and
Instrumental Methods ...................... 6
Chem 371-372-Physical Chemistry ... 6
Chem 452-453-Inorganic
Chemistry ......................................... 6
Chem 455-Inorganic Chemistry
Laboratory ........................................ 2
Advanced Electives (from Chem
395,463,464,465,473,476,481,
485, 495, or 497, or with consent
of department, from advanced
courses in physics, geology,
biochem or math) ............................. 6
Cognate courses:
CS 101-Introduction to
Programming ................................... 3
Math 152-153-Calculus I, II .............. 8
Math 251-Calculus III ....................... 4
Math 311-0rdinary Differential
Equations and Systems or
Math 324-Linear Algebra ................ 3
Phys 221-222-General Physics ......... 10
Germ 111-112-Elementary
German (Reading Skills) .... ...... ...... . 10
Enex 101 ............................................. 3
Beginning mathematics course dependent on placement test.
Chemistry majors must use the traditional letter grade option in registering
for their required science and mathematics courses.
At the time of graduation a chemistry
major must have acquired a reading
knowledge of German equivalent to
completion of one year of a reading
course in German or three semesters of
an audio-lingual sequence. With departmental approval, a foreign language other
than German can be used to satisfy this
requirement.

Bachelor of Arts Degree
The courses required for the B.A. degree provide a minimum background in
chemistry, while allowing the student to
supplement his or her program with
courses that meet his or her specific
needs. The B.A. degree in chemistry is
designed to permit latitude for preparation in such interdisciplinary areas as
environmental studies, pre-medicine,
biochemistry, physical chemistry and
teacher preparation. It is strongly advised
that a student using this degree obtain
faculty advice in planning his or her program.
Course
Credits
Chem 161N-162N-CollegeChemistry ... 6
Chem 164N-165N-College
Chemistry Laboratory .......................... 4
Chem 261-262-0rganic Chemistry ....... 6

Chem 263-264-0rganic
Chemistry Laboratory .......................... 4
Chem 331-Chemistry Literature .......... 1
Chem 341-342-Quantitative and
Instrumental Methods .......................... 6
Chem 371-372-Physical Chemistry ....... 6
*Advanced chemistry electives .............. 7
Other required courses:
CS 101-Introduction to
Programming ....................................... 3
Math 152-153-Calculus I, II .................. 8
Math 251-Calculus III ........................... 4
Phys 221-222 or 101-102-General
Physics ................................................ 10
Germ 111-112-Elementary German
(Reading Skills) .. ........ .............. ......... .... 10
Enex 101-Composition ......................... 3
*Students using this degree for a physical chemistry emphasis should elect Chem
452 and 473, and advanced courses in
mathematics and physics. For biochemistry emphasis, students should choose
Biochemistry 481, 482, 485, 486 and
other courses in the life sciences. As
preparation for teaching at the secondary
level, students should take Chem 452 and
485, Biochemistry 381 and 382, and
teaching certification requirements including C&I 426. For other interdisciplinary programs, the student should
consult his or her advisor.
Beginning mathematics course actually
dependent on placement test.
Chemistry majors must use the traditional letter grade option in registering
for their required science and mathematics courses.
For graduation with a B.A. degree in
chemistry a student must have acquired a
reading knowledge of German or Russian
by completing two semesters of a reading
course. Alternatively, a student may fulfill
the language requrirement by completing
three semesters of any modem language
in the audio-lingual track. The department will waive the foreign language
requirement for a student who has completed this degree in preparation for
secondary teaching and who has met the
requirements for teaching certification,
including the student teaching requirement.

Teacher Preparation in
Chemistry
Major Teaching Field of Chemistry:
For an endorsement in the major teaching field of Chemistry, a student must
complete the requirements for the B.A.
degree with a major in Chemistry including Chem lOlN and 485. Students also
must complete Evst lOlN, Math 241, and
C&I 426, gain admission to Teacher Education and Student Teaching and meet
the requirements for certification as a

