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Medical Scientist
Training Program

Students may combine study toward an
M.D. and a Ph.D. in genetics. Further
information about thia program can be
obtainad from the director of the
Medical Scientist Training Program in
the College of Medicine.

Departmental Ph.D.
Programs

The departments of Biochemistry,
Botany, Microbiology, and Zoology offer
degree programs in which students may
speciglize in a particular aspect of
genetics. See deparimental deacriptions
elsewhere in the Catalog for turther
information about these programs.

Courses

The following genetics courses are
available to graduate studenta:

99:150 Biochemistry of Informational

Molecules 3 s8.h.
99:223 Tapics in Molecular

Biology 1-2 8.h.
2:104 Cytogenetics 3 s.h.
2:180 Genetics and Biogenesis of Cell

Organelles arr.
2:215 Genetica Seminar 0-2 a.h.
50:175 Human Genetics 2 s.h.
81:170 Microbial Genetica 3 s.h.
61:175 Microbial Genetica

Laboratory 1 8.h.

81:179 Comparative Microbial Genetics

and Physiology as.h
61:270 Topics in Molecular Biology arr.

37:162 Population and Evolutionary

Genetics 3sh
37:1683 Behavioral Genetics 3s.h.
a7:185 Quantitative Genetics 3 s8.h.
37:170 Eukaryotic Molecular

Biclogy 3 s.h.
37:171 Molecular Genetics 4 a.h.

37:172 Topics in Molecular

Genetics 2 s.h.

37:175 Topics In Evolutionary
Genetics
37:176 Topics in Eukaryotic Molecular

Biology 2 a.h.
37:178 Advanced Genetica 2 a.h,
37:260 Developmental Genetica 2 s.h.

1-2 8.h.

Geography

Depariment chair: James B. Lindbarg

Faculty: professors John W. Fuller, James B.
Lindberg, Michasl L. McNulty, David R. Reynolds,
Gerard Rushton

profasscrs emeriti Clyde F. Kohn, HH. McCany
asaociate professors Rex D. Honey, Andrew M.
lanarman, Joel L. Horowitz, R. Rajegopal
assisiant professcrs Mary Ann B. Lese, Graham A,
Tobin

adfunct facully Maria P. Klugman

Degreea offsred: B.A.. B.S.. M.A., Ph.D.

Geography sseks to explain spatial
organization and areal differentiation
through detailed studies of significent
patterns and proceasas. The diacipline
is concerned with 'place’ or
'environment’ and ongoing forces which
promote change within and between
human and physical systems.
Geography is a composite acience, in
that a broad base of knowledge from
many related disciplines is required, as
well as an analytical acience which
sesks expianations of specific research
questions from a distinctly geographic
perspective.

Students who elect coursas in
geography find they develop insights
end methods of inquiry which are
particularly applicable to understanding
many of the complex problems
confronting different societies. For
instance, the distribution and
consumption of natural resources, air
and weter pollution, the growth and
development of urban areas, increasing
populations, transportation problems,
spatial inequalities, location of services,
and conflicis between nations are some
of the issues which will be dealt with
during geographical training.

Studies in geography also provide
studente with concepta and methods for
organizing such spatial units as urban
areas, marketing ragions, achool
diatricis, health service areas, drainage
basins, and areas of anvironmantal
concern. Thus, geographers can make
substantial contributions towards
understanding the bahavior of
individuals, of societies, and of their
relations with the environment.

Career opportunities for majors in
peography exist in many branches of
government and in business. There is a
demand for persons capable of dealing
with resource managemant, economic
development, market area analysis, and
other problems related to the
distribution and spatial interaction of
physical, economic, social, and political
phenomena.

Courses In geography are commonly
required of students preparing to enter
the teaching profesasion at the
elemeniary and secondary achool levels,
of students who want to work in urban
and regional planning, and as a
background for many related
professions, including law, health care,
environmental or transportation

engineering, and business
administration.

Undergraduate Program

The geography faculty has developad an
undergraduate instructional program
which provides educational opportunities
for a variety ot atudents: for the
nonmajor interasted in one or more
elective courses as they relate to a
libaral education; or for studenta
interasted in electing a cluster of
courses in conjunction with another
disclpline or for the B.G.S. degree; and
for atudents interested in acquiring a
major in geography. The department
also joins in significant interdepartmental
programs involving global, urban, and
environmental components.

Programs for the
Undergraduate Major

Students majoring in geography may
choose alternative programs depending
on their interests. The substantive
strengths of the department fall into
three areas: environmental studies,
urban and regional studies, and
internatlonal development studies.
Students may choose to develop
expertise in one of these areas, or they
may choose to develop an individualized
program within the curriculum offerad by
the department.

Students planning advanced training or
seeking careera in geography should
elect the Bachelor of Science degree.
Those who wish to pursue a liberal arts
objective are advised to elect the
Bachelor of Arts degree.

Requirements

All geography majora musat complete a
minimum of 26 semester hours of
geography course work, at least 16 of
which must be at the 100 level. Many
students will find that they will naed
more than the minimum requirements for
mastery of a specific subfield.

All geography majors must complete:

44:110 Spatial Organization
44:160 Undergraduate Seminar for
Geography Majors

and one of tha following statistical
courses:

225:127 Applied Statistical Methods
and Computations

228:25 Elementary Statistics and
Inference

228:101 Biostatistics

228:102 Introduction to Statistical
Methods

In addition, Bachelor of Science
astudents must complete a mathematics
requirement consgisting of:

22M:3 Mathematical Techniquea Il

or

22M: 10 Fundamentals of College
Mathematics |
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and

22M:20 Elementary Functions

or

22M:15 Mathematics for the Biological
Sciences

or

22M: 18 Calculus for the Biological
Sciences

or

22M:25 Calculus |

or

22M:35 Engineering Calculus |

and a computer science requirement
congisting of:

22C:7 Introduction to Computing with
FORTRAN

or

22C:16 Introduction 1o Programming with
PASCAL

With the consent of the geography
faculty, equivalent courses, which have
similar objectives as these, may be
accepted in fulfilment of the statistical,
mathematical, and computer
requirements.

Racommendations

Students majoring in geography are
advised to:

Take both the introductory level
courses 44:1 Introduction to Human
Geography and 44:2 Introduction to
Physical Geography during their
frashman or sophomore years;

Take firat 44:110 Spatial Organization
followed by 44:150 Undergraduate
Seminar for Geography Majors during
their senior year;

Take the statistical and mathematical
requirements as early as possible
because many advanced level
geography courses assume prior
knowledge of the subjects.

Students are also strongly
recommanded to take 22M:25 Calculus |
or its equivalent in fulfillment of the
mathematics requirement. Students
equipped with these skills will find
themselves with greater flexibility
regarding further geographic studies and
later career opportunities.

Courses for the Nonmajor

Students in the Collage of Liberal Arts
or other achools and colleges of the
University may find geography courses
meaningful to their own program of
study. The beginning-leval courses 44:1
Introduction to Human Geography, 44:2
Introduction to Physical Geography,
44:11 Introduction to Social Geography,
44:19 Contemporary Environmental
Iasues, and 44:30 introduction to
Economic Gaography are available for
general education credit in social
science, and serve as part of a liberal
education,

Other courses may also be attractive as
individual electives. These include 44;15
Introduction to Political Geography,
44:35 World Cities, 44:115 Locational
Conlflict, 44:128 Drainage Basin: Form

and Process, 44:162 The Third World,
44:191 Energy in Contemporary Society.

Students in related disciplines may take
groups of courses leading to a minor in
geography. Bachelor of General Studiea
students may also take a group of
geography courses as part of their
degree. The geography courses listed
below under the ditferent programs for
the major in geography will serve as a
guide to course selection. Additional
information about a minor in geography
is available in the departmant office.

Environmenial Studies

The undergraduate program in
environmental studies is designed for
students with career expectations or
personal interasts in rasource
managemant or environmental
protaction, or who have interests in
physical geography per se. The program
provides a knowledge of physical
processes in landform developmant,
atmospheric conditions, soil
development, and biotic communities. It
siresaes the interrelationships among
those processes and gives the student
knowladge necessary to assess the
impact of human activitias on physical
systema. Training in field observation,
quantitative analysis, computer methods,
and cartographic representation should
be included in this concentration.

Students concentrating in environmental

studiea should take 44:2 Introduction to

Physical Geography and 44:18

Contemporary Environmenta! Issues at

the beginning of their program. They are

advised to select additional geography

courses from among the following:

44:1 Introduction to Human Geography

44:30 Introduction to Economic
Geography

44:101 Weather and Climate

44:115 Locational Gonflict

44:120 Natural Hazards

44:122 Environmental Conaervation in
the United States

44:123 Geography of Natural Resources

44:124 Introduction to Global
Environment

44:125 Environmental Impact Analysis

44:128 Drainage Basin: Form and
Process

44:129 Water Resources Management

44:180 Field Studies

44:191 Energy in Contemporary Society

44:107 Maps and Mapping and 44:109
Computer Methods in Geographical
Analysis are strongly recommended.

Under the direction of an adviser,
students should select courses (at least
12 semester hours) from among one of
the following clusters:

Physlical Systams

12:5 Introduction to Geology

12:108 Introduction to Oceanography

12: 110 Introduction to Ramote Sensing

12:168 Hydrogeology

12:171 Geomorphology

523:150 Principles of Environmental
Engineering

623:181 Irrigation and Drainage
523:188 Hydrology
523:189 Water Resourcas Systems

Environmental Sclence

11:22 Ecology and Evolution

11:25 Chemistry and Physics of the
Environment

11:26 Technology and Man

2:11 Plant Diversity

2:95 Plants and Human Affairs

2:111 Plant Ecology

2:119 Plant-Animal Interactions

2:118 Field Ecology

2:132 Ecology

37:133 Topics in Ecology

a7:135 Quantitative Field Ecology

37:169 Quantitative Methods in Biology

Environmental Management

6E:1 Principles of Economics

BE:2 Principles of Economics

6E: 103 Microeconomics

B6E:105 Macroeconomics

BE:119 Economics of the Government
Sector

6E: 127 Natural Resources in the World
Economy: Control and Conflict

6E: 133 Econemic Growth and
Environmental Decay

BL: 100 Administrative Management

6K: 161 Individual Behavior in
Organizations

BK:163 Deasign and Management of
Organizations

102:101 Introduction to Planning and
Policy Development

102:102 Case Studies in Urban and
Regional Planning

102: 104 Introduction to Environmental
Planning

91:136 Resource Planning

§27:102 Technology of Environmental
Pollution Control

527104 Environmental Planning and
Asgessment

Urban and Regional Studies

Students with interests in urban and
ragional analysis will find this
concantration relevant, either as
background training for graduate work or
as preparation for entry-level positions
in government and private businesses.
This concentration focuses on the
problems and potentials of towns, cities,
and regions, and the decision-making
processes of individuals and institutions.
Dealing with such problems as
assessging sites for development
potential, locating pubiic facilities, and
gauging neighborhood change brings the
student inside the dynamic of
contemporary cities. Requisite skills in
quantitative analysis, cartography, and
computer usage are developed.
Opportunities for experience in working
with real problems are included.

Studenta concentrating in urban and
regional studies are advised to select
subatantive courses (at least 21
semester hours) from among the
following:

44:1 Introduction to Human Geography
44:2 Introduction to Physical Geography
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44:11 Introduction to Social Geography

44:15 Introduction to Political Geography

44:30 Introduction to Economic
Geography

44:35 World Cities

44:115 Locational Conflict

44:116 Urban Political Geography

44:125 Environmental Impact Analysis

44:130 Location of Services

44:131 Medical Geography: Health
Services

44:132 Industrial Location

44:133 Introduction ta Transportation

44:134 Urban Transportation

44:135 Urban Geography

44:138 The Inner City

44:137 Urban and Regional Modeling

44:139 Urban Problems

Also strongly recommended:

44:107 Maps and Mapping

44:109 Computer Methods in
Geographical Analysis

Under the direction of their advisers,

students should select courses in

ralated disciplines from the following:

113:119 Urban Anthropology

18:187 Afro-American History 1914-
Present

30:111 Municipal Government and
Politics

34.172 Social Dynamics of Urban Life

102:101 Introduction to Planning and
Policy Development

102:102 Case Studies: Urban and
Regional Planning

102:115 Regional Development Policy
and Planning

8E: 113 Health Economics

8E: 135 Regional and Urban Economics

6E: 137 Problems in Urban Economics

6M: 134 Marketing Research

International Development
Studies

The concentration in international
development studies is designed for
students interested in international
affairs; in the economic, social, and
political development of new and old
nations; in the solution of regional
problems that have global implications;
and in cross-cultural comparisons, This
concentration aims o give students a
deeper understanding of the world in
which they will live and work by
emphasizing the variety of cultures and
societies which exist outside of the
United Statea and to which our country
must relate.

Students concentrating in international

development studies are advised to

select courses (at least 21 semester

hours} from among the following:

44:1 Introduction to Human Geography

44:2 Introduction to Physical Geography

44:11 Introduction to Social Geography

44:15 Introduction to Political Geography

44.30 Introduction to Economic
Geography

44:35 World Cities

44:115 Locational Conflict

44:124 Introduction to Global
Environment

44:161 African Davelopment

44:162 The Third World

44:1685 The Changing World

44:19t Energy in Contemporary Society

Under the direction of an adviser,

students should select courses in

related disciplines from among the

following:

30:60 Introduction to World Politics

30:127 Policy Problema in industrial
Societies

30:150 The Political Economy of the
Third World

30:180 International Politics

30: 188 Politica of War and Peace

8E: 123 Political Economy of the Military-
Industrial Complex

BE:129 Economic Development of
Underdeveloped Areas

16:89 Culture and Politics of Latin
America

16:90 Introduction to Modern Latin
America

16:170 Modarn African History

168:196 China: Opjum War to Mao

Appropriate foreign language training
might also be a part of the student’s
degree program.

The department cooperates in the
interdisciplinary Global Studies Program.

Individual Programs

Students with more general interests

who wish to puraue a Bachelor of Arts

degree may design their own individual

programs of instruction with the help of

their advisers. Such programs must

include 26 semastar hours of

geography, at least 15 of which must ba

at the 100 tevel. Thay also must include

the following courses:

44:110 Spatial Organization

44:150 Undergraduate Seminar for
Gaography Majors

and

one of the following atatistics courses;

225:127 Applied Statistical Methods
and Computations

228:25 Elementary Statistics and
Inference

223:101 Bioatatistics

225:102 Introduction to Statistical
Methods

The Cooperative Education
Program

The Department of Geography is a
participant in the University's
Cooperative Education Program, which
provides oppoertunities for both
undergraduate and graduate students to
secure cooparative training assignments
related to their academic programs.

Graduate Program

The gogls of the department at the
graduate level are to prepare students
to carry on creative and productive
research in gecgraphy involving the use
of theory, modsiing, and formal
verification methods, and to prepare
studenta for poasitions in research,

teaching, or some area of applied
geography. The achievement of thase
goals is deamonstrated in large measure
by the demand for University of lowa
graduates to fill positions on college and
university faculties, in research-oriented
institutions, and in busginess and
government.

The department offers specialized
instruction in the teaching of geography
at the college level for those interested
in academic careers. Opportunities are
provided for all graduate students to
gain practical teaching experience
through service as departmental
teaching assistants or through other
supervised teaching duties.

Master of Arils

The department offers an M.A. program
that emphasizes the acquisition of
problem-solving skills. Within an overall
analytical framework, students develop
a broad area of competence that can be
tailored to meet the contemporary
demands of business, government, or
the teaching profession. Recent
graduates have obtained positions in
health planning, community planning,
transportation, and market research.
The M.A. degree is also frequently taken
by students whose ultimate goal is the
Ph.D. degree.

As aoon as possible during the first year
of reaidence, students, in close
consultation with their adviser and other
faculty members, develop a plan of
study for their degree program. Thia
should include a description of the
student’s intereata and should identity
clearly the general area (or areas)
within geography in which the student
wishes to concentrate. The program of
study should also emphasize relevant
prablem-solving methods, and
philogophy and aepistemology in
geography.

The M.A. degree requires a minimum of
30 semester hours of graduate work, of
which 15 semester hours must be 200-
level courses or above. Specific
requiremeants for the degree are:

At least 4 semester hours chosen from
among the mini-coursas 44:201-202
Geographical Analysis |-I;

Satisfaction of the departiment's B.S.
degree requirements in mathematics,
statistics, and computer programming
or ils equivalent (see abova);

44:208 Quantitative Analysis |

and

An additional 12 semester hours in
geography.

Additional courses in geography or
ralated fields complete the student’s
program,

Students who enter with sufficiant
background are frequently able to
complete the program in one full year.

The M.A. degree is available with or
without thesis. A maximum of 6
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semester hours of credit may be earned
for thesis work.

Students must pass a written and/or
oral final examination.

Doctor of Philosophy

The Doctor of Philosophy program is
designed to prepare students for
pogitions in college and university
teaching and in advanced research. It
provides programs of study leading to
(1) broad knowledge of a field of
geography and its literature as well as
{2) a specific field of compeience and
spacial expertise. The former might
represent the general area in which the
Ph.D. holder seeks employmant,
whereas the latter would represent the
area of active regearch involvement.

Students whose objective ie the Ph.D.
degree in geography are required to
complete 8 semesater hours of 44:201-
202 Geographical Analysis |-l and
44:208-209 Quantitative Analysis I-il.
The eight mini-courses comprising
44:201-202 should be taken within the
first two years in residence, and must
include mini-courses offered by at least
six different faculty members. The
courses 44:208-209 Quantitative
Analysis I-ll should be taken during the
first'year in residence. Students may
meet these requirements with a
satisfactory performance in written
examinations.

All doctoral students must alsc complete
two research seminars, preferably
during the second year in residence,
under the direction of different faculty
members. Unless excused by the
faculty, Ph.D. candidates are also
required to register for 44:350 Research
Seminar: Staff each semester while they
are in residence.

The remainder of the Ph.D. program
includes appropriate graduate couraes,
seminars, and independent research in
geography; couraes in disciplines
closely related to the student's
cobjectives and interests; and coursea
which satisfy the tool requirements.

Reaearch tool requirements for Ph.D.
candidates are the course 44:209
Quantitative Analysls It and another
appropriate course, as approved by the
faculty at the time the student declares
his or her specilfic area of
specialization.

By their fourth semester in residence,
doctoral students should submit a
written report that includes an
assessment of progress to date, an
outline of the area within gecgraphy in
which they intend to specialize, and a
proposed plan of study for the following
year.

Praferably during the second year in
rasidence, doctoral studenis who have
been admitted to the graduate program
without advanced credit must submit an
original research paper to the faculty,
with the approval of their advisera.

Students who have been admitted with
advanced graduate credit of 24
semester hours or more, are sncouraged
to submit this paper earlier. The faculty
will pass upon the merits of the
reaearch thus demonatrated. Students
become Ph.D. candidates when their
qualltying papers have been accepted.

All doctoral candidates are expected to
have supervised experiences as
classroom instructors and research
assistants before being awarded the
Ph.D. degree.

Regional Science

The depsartment also offers graduate
study in regional science. In addition to
the requirements for the M.A. or Ph.D.
degree In gecgraphy, students selecting
regional science as their field of study
are required to take courges in location
theory and analysis, ragional economic
development, methods of regional
analysis, microeconomic theory,
macroeconomic theory, and operations
research. Doctoral candidates in the
field of regional science alsc are
axpected to complete couraes in
philosophy and epistemology in
geography and in econometrics as well
as three courses in a field of
specialization such as location theory,
regional economic development,
environmental systems management,
transportation modeling and policy, or
population studies. Students may
choose to apply to the Department of
Economics to earn master's degrees in
economics in addition to their master’s
and doctorate in Geography, because
completing the regional acience
requiraments entails satisfying most
requirements for the master's in
economics.

Graduate Admission

In addition to the general rules and
regulations set forth in the Manual of
Rules and Reguillations of the Graduate
Collage, the department considers the
applicant’s undergraduate grade-point
average, eapecially of his or her Junior
and senior years; scoree on the
Graduate Record Examination Aptitude
Test; three letters of recommaendation;
and an essay in which the applicant
sets forth the reasons for wanting to
study geography at The University of
lowa.

An applicant with an undergraduate
grade-point average between 2.3 and
2.75 will be admitted only for the M.A.
degree and on the condition that he or
she achieves a grade-point average of
2.75 or betier on the first 12 semester
hours of graduate work as approved by
the department.

Foreign students, and those from
undergraduate institutions that evaluate
students on a basis other than grade-
point averages, wlli be considered

according to their ralative academic
standing in their respective ingtitutions.

Financial Assistance

A number of graduate appointments as
teaching or research assistants are
available. Awards are based on merit
and a atudent must ordinarily have
achieved a combinaed acore of 1100 on
the Graduate Record Examination verbal
and quantitative sections, and have a
3.0 undergraduate or graduate grade-
point average, to be appointed to an
assistantship. Applications for graduate
appointments should ordinarily be
received by February 15.

Facilities

The depariment possesses a unique
complete graphics hardware system in
the IMLAG PDS-4 mini-compuier that
supports a GRAF PEN GP-3 sonic
digitizer. The PDS-4 is a 24K system
with a CRT for on-line editing and an
accompanying software support
package, DIGIT SERIES, develioped
locally that allows for a broad range of
computer graphic applicationa. This
system is linked to one of four PRIME
750 syatems, each supporting 48
terminala and all linked to the IBM 370/
168. Complementing these hardware
systems are an increasing number of
sophisticated softwars packages that
will dramatically improve interactive
computing capabilities.

The Map Library contains more than
75,000 maps, a total of 2,050 atlases
and reference works, and about 80,000
aerial photographs, primarily of lowa.
The library is a depository for maps of
the U.S. Army Topographic Command,
formerly Army Map Service.

. The Geology Library contains

approximately 50,000 maps, including
both geologic maps and U.S. Geoilogical
Survey topographic maps. The
Department of Geography has its own
collection of topographic maps, maps of
large urban centers, and aerial
photographs for use by students in
laboratory exercises.

Courses

Most courses open to undergraduate
students may be taken in any order or
gimultaneously. it Is recommended,
however, that majors take 44:110 and
44:150 in that sequence. All courges
below the 100-level are open to
freshmen; 44:1, 44:2, 44:11, 44:19, and
44:30 are avallable for credit for the
general aducation requirement in social
sciences.

Primarily for Undergraduates
44:000 Cooperativa Education Training Assignment 0 s,

44:1 Infroduction to Human Geography 4sh
Application of geographic principles to contemporary
aocial, economic, and political problems; urban
growth; probleme of the ghetio; diffualon of
Innovations; tarritoriality and perception.
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44:2 Introduction to Physical Geography 4uh
Elementary principles of physical gsography: phyaica
of weather and climate, hydrological syatems,
geomorphological and geclogical forcas, padolagical
procasaes and spatial facters in vegetation
distribution; geographic explanation of physical

L t, with princip pplled to the human-
use aystem: snvironmental poltution and natural
hazards.

#4:11 Introduction to Social Geography 3sh
Spatlal conaiderationa of population growth and
distributlon; minaritiea within a population; povarty;
housing; soclal organization and disorganization;
social systama inaluding education, religion,
recreation, medical and social aervices; diffusion of
ideas and traite over space.

44:15 Introduction to Political Geography 3sh
Geographic principles applied to political and
aconomic problams at international, natlonal, and
local levels; topics includa ragional disparities in
social well-being, service outputs of govarmmeants,
political dimensions of environmental quality, apatiat
organization of political ayatama.

44:19 Contamporary Environmental tsauas 3sh
Problems associatad with population growth,

logy, and r consumptlon; protection of
natural, historic, and cultural rescurcesa; air pollution;
water poliution; enargy and anvironment; altemative
approaches to the resolution of anvironmental
probiema; real world case ajudies.

44:22 Environmantal Managament 3sh
Introduction fo snvironmental management iasnes;
intaragtion of the natural environment and the human
use system from a phyaical geography perapactive,
culminating in studies of current problema facing
socleties; toplca ranging from conaiderations of
physicel processes to land-use managament aspects
in differant environments; based on a seminar/lacture
format and designad for thoae in the honors program.

44:30 Introduction to Economic Geography ek
Location and apatlal organization of world's major
typas of economies; agriculturs, energy and minerals,
manutacturing, transporiation; trade and sarvice
centers.

4435 World Cities 3sh
Introductory courae an urban gaography examining
urbanization as a proceas through lectures, filma,
readinga, and discussions; specific concepts and
theoriea of urbanization through global patterns,
raogional wban aystems, and individual metropolitan
areas. Offered spring ssmestera.

44:100 Readings for Undergraduates T
Supervised readings in geography. Praraquisite:
consent of instructor.

For Undergraduates and
Graduales

44:101 Weather and Climate 3s.h
Spatial distribution of waather elements and
analyses of atmospheric procesess: wind circulation,
akr masa movement, atorm activity, and global
climatic conditions; application of principlea to urban
and foreet climatea, waather modification and
climatic changa. Prerequisite: 44:2 or consent of
instructor.

44:107 Maps and Mapping 2sh
Qualitias of a good map or diagram; types of mapa
or dlagrama for particular uses; major types of
cartagraphic presantations; avallable tools for
constructing meps and diagrams; procedures for the
compiiation of maps and diagrams; laboratory
axperisnces in compiling maps and diagrama,

44;108 Introduction to Quantitative Methoda In

Gaography
Applications of mathematical and statistical
tachniques in geography.

44:109 Computer Mathods in Geographical Analyels 2 s.h.
Use of computer mapping as a tool in geographle
snalysls; varioua mapping programs including
SYMAP, CALFORM, and others. Prerequiaite: 22C:7,
22C:18, or consent of inatrustor.

#4:110 Speilal Organization 3sh
Approaches to spatinl analysls of human activities
and natural processea. Offered fall samesters,

4:115 Locational Conflict 3sh
Behavioral and inatitutional bases of locational
conflict, with emphasis on microsconomic, public

cholce, and soclal justics perspectives, politicizing
procesaea, stratagies of resolution in selected
contexta: anviconmental managamant problems,
facility siting, service provision/taxation policy.
Prerequisite: 44:15 or consent of inatructor.

44:118 Wrban Political Geography 3ah

44:134 Urban Transportation 3ah
Interaction batwaan urban form and transportation;
public policias towards transport; tranaport
tachnologles for citles; snergy conaumption; planning
and management of transit aystems and road
networka; and urban freight transport related to

ic development. Same as 102:134.

Relationships batween Individual political behavior
and tha functional and geographical organization of
urban politicat systems; U.5. metropolitan areas and
the satisfaction of citizen preferances for public
goods and services.

44:120 Natural Hazards Juh
Human-physical anvironment interrelationships under
extrame geophysical conditions; causes,
charactariatics, and consequences of natural
hazards, such as earthquakes, tomadoas,
hurricanas, floods and droughts; human adjustmenta
to these events. Praraquisite: 44.2 or conaent of
inatructor,

44:122 Environmantal Conparvation In the United

Siatas ash,
The varied natural environmenta of the Unlted States,
and the problams arlsing from conflicting land uaes;
canaideration of public land use policy, environmental
impacts of different land uses, and groblems of
habitat pressrvation and endangared spacias.
Prerequisites: 44:2 and 44:18 or coneent of
instructor.

#4:123 Geography of Natural Resources deh
Nature and patterns of global diffsrences in the
natural reaource basa for agriculture and industry;
enviroamantal problems arlsing from rasource
davelapment.

44:124 Introduction to Global Environment 3ah
Survey of the major global ecosystems; the physical
and blological procesaas which create these
acoayatemna and prablema rasulting from the impact
of human activities on tham. Prerequlsite: 44:2 or
consant of instruetor,

44:125 Environmental lmpact Analysis d8.h
Envircnmental impact asssessmeant methodologlea;
emphasie on cost-banefit-risk analyais, overlay and
graphic techniques, optimal resourcae uasa, and
systom simulation; field trips to focal environmental
control facilities. Prerequisite: senlor atanding or
consant of instructor.

44:128 Drainage Basin: Form and Process 3sh
Hydrolagical principles, stream channel procosses
and fluvial geamorphology within the drainage basin
system; spatial and Yemporal variations in water
distribution, analysss of hydrological data, flow
mechaniams, sediment transport, forecasting
procedurea, hydrograph gonatruction and modeling.
Prerequisite: 44:2 or consent of instructor.

44:129 Water Rosources Managemant 3sh
Application of hydrological information In water
rasourcas management; aspects of water quantity
and quality, groundwater avatisbliity, water use and
treatment, resource development, political and
administrative issuea, basin management problems:
foraatry, agricultwre, wrbanization, floads and
droughts. Prerequisite: 44:128 or consent of
instructor.

44:130 Location of Services 3ah
Problems In the effactive apatlel organization of
public and private factlitles; cantral piace theory;
modeling spatlal choices batween service sites;
apatial outcomes of alternative behaviora! strategiea
for raorganizing sevvice systema; location-allocation
algorithms and their uss in planning and evaluating
tha spatial dellvery of aocial and economic ssrvices.

44:131 Nedical Geography: Heslth Services 23sh
Qeographical distribution of health resources and
aafvices; defining health.shortage areas; location
dacision-making by providers of health services,
optimal location of health services.

44;132 indusirial Location 3sh
Theory and practice of manutacturing location and Ite
application to differsnt industriea and types of
economy; investigations of selected case studies,

44:133 Inlroduction to Tranaportation Jsh
Ovarview of (1) tranaportation markets: intercity,
rural, and urban; (2} transportation modes: raliroads,
highways, air carriage, ant waterways; and {3)
discussion of regulation, finance, and physical
distribution Issuas. Same as 102:133.

44:135 Urban Geography 3eh
Models of urban growth and urban forma; apatial
paitarna of selected activitles; processea that
genarate theae pattems; current problama.

44:138 The Wner City 3sh
Rasidential segregation of minorities, apatial
structure of ghetto areas; environmental quality of
inner city nelghborhoods; apatial aspacts of
problama of ecanomic and social strees. Sama as
45:136,

44:137 Urban and Reglonal Modeling 3sh
Dascription, forecaating, and planning mathodology
applications to urban land use, population and
employment projections, regional economic growth,
tranaportation planning, and environmental
management.

44:130 Urban Probloms Ik
Geographical perspactive on problems of wrban life;
processes involved and policy implications of such
topica as sprawl, radevelopment, housing,
sagregation, transportation, crime, health care, air
pollution. Prerequisite: 44:135 or conaent of
instructor.

44:150 Undergraduate Seminer for Geograghy 2eh

Hajors

Participation in a term project and preparation of a
documented report, OHered apring semeatar only.
Prarequisites: 44:110, completion of departmental
atatistice raquirament, or consent of Instructor.

44:161 African Development ~ dth
Problame of aconomic, political, and spatial
Integration in Africa; pattems and processes of
economic development and nation-bullding. Same as
30: 148,

44:152 Tha Third World 3sh,
Geographical patterns and procezses of
underdevalopmant; spatial implications of colonlallam
and neocoloniallam; altemates concepta of spatial
planning In the Third World.

44:165 The Changing World 3ah.
Conceptualization of the world as an Increasingly
intarconnected system; similarities and differencas in
the ways diverss ragions are participating in tha
changing world.

44:167 The Geography of the Soviet Union Ish

44:170 The Worid of Wines 2ph
Production, distribution, and conaumption of wines
throughout the world, with emphaaia on quality of
wine as related to landforma, soils, weather
conditions; viticultural practices in the different
grape-growing areas.

44:180 Fleld Studies .
Problem definition and research deaign in a field
eeiting; sampling proceduras, collection of primary
data. data analyses and interpretation; topica
sncompasa the apactrum of geographic discipline.
Prerequisita: 12 semaster hows in geography or
consant of inetructor.

44:191 Energy ln Contemporary Sociely dah
Technical, legal, aconomic, and behavioral (saues in
anergy production, delivery, and use; emphasis on
orosa-disciplinary implications of anergy systema.
Prarequisite: junior, sanlor, professional, or graduate
status. Same as 527:101, 12:114, and 91:191.

For Graduates Only

#4:200 Readings am.
Graduate students Interested In purauing specific
topica of their choica may do so by registering for
suparvized readings in geography, Prerequiaite:
consent of instructor.

44:201 Geographical Analysis |

Fow mini-courses on selected toples of currant
Interesat to faculty; focus is on methodologicsl,
theoratical, and substantive issuea.

44:202 Geographical Anglysis i
Four minl-courses on selected toplca of currant
interest to faculty, Continuation of 44:201.

T4sh

sh
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44:208 Teaching College Geography 2h
Roles of college faculties; goals and objectives of
geography teaching; alternative instructional
methoda. avaluation nynlnml emphasis on

pplieation in the collag

44:208 Quantitative Analysis | 3ah
Probleme of drawing infarences from data in studisa
using simple measures; research design; commonly-
used measuras of statistical and apatial association;
iopic of atatistical inference and hypotheais testing;
slrnpla correlatuon and rogrnnmn analysis;
o ling. Preraquisite:

introductory statistics or consen! of Instrucior.

44:208 Quantitative Anslysis I dsh
Statistical and h ical analysls in current
geographical ressarch, with emphaals on problem
formulation and research design; muitiple corralation
and regression; analysis of variance; testing causat
models; sslacted lopica in multivariate analyaia,
secaling, and network analysis. Continuation of
44:208. Prerequisite; 44;:208 or coneent of instructor.

44:210 Philosophy snd Epistamology in Geography 2sh
Analysis of philosophies and methodologies of
modemn geography, with emphasis on
apistemological and ontological issuas; discuaslon of
poalitivism (empiricism), ita variants, and alternatives,
in light of past end Gurrent research.

44:215 Polltica-Economic Analysis in Geography 3sh
Theorlea of the political-economic organization of
space at the aubnational level, with an emphanis on
pofitical geography, public choice, social welfare,
and collactive decialion-making approaches;
locational confilct, philosophical and methodological
issues in public policy analyais.

44:21G Behavioral Analysis in Geography 21h
Various behavioral modei-building strategies
pertaining to spatial behavior and spatlal structure,
with emphasls on environmentel perceptlon
approaches. Praraquisite: 44:208 or consent of
instructor.

44:218 Drainags 8asin: Form and Process 23 1h
Theaoratical and empirical studies into hydrological
principles, st channel pr and fluvial
geomorphology In the drainage basin: spatial and
tamporal variations in water distribution, analyses of
hydrological data, How mechanisms, sediment
transport, lorecasting proceduras, hydrograph
conatruction and modeling. Preraquisite: background
in physical geography or consant of inatrucior,

44:219 Streaen Process and Water Resources 1-38h
Theoratical and empirical studiea in the application
of hydrological information to water resource
managemaent problems: aspects of water quantity
and quality, grouncdwater availability, water use and
treatment, resource devalopmant, political and
administrative issuea, basin management problema
including: foresatry, agriculture, urbanization, floada,
and droughts. Prarequisite: 44:218 or conaent of
inatructor.

44:222 Environmantal Consarvation and

23 sh,
The acologlical and aconomic problems of
presarvation of the natural environment; management
strategios of minimizing environmantal disruption and
reclaiming and reatoring environmanta. Prerequiaite:
consant of instructor,

44:223 Geography and Matwral Resources 23 sh,
The natural rasource base for agriculture and
industry with a panticular emphasia on environmentat
problems nrlsmn from resowce davelopment in the

L t of

lesaer d d world. P quisite:
inatructor.
44:225 Environmental Systems Analysis 23sh

Linear optimization and continugus system simulation
dels; recent licath in water

management, aolid-waste disposal, land management

planning, nutrient ¢ycling, facility siting. population

dynamics, epidemioclogy, forast management,

transportation, and natural reaource allocation and

efficiency. Prerequisite: conaent of instructor.

44:236 Travel Behavior In Urban Arses ish
Theoratical and conceplual basis of urban travel
behevior; currant modals of fraval bahavior:
interaction between intra-urban apatial structure and
travel behavior; new ressarch strategiss and
experimental bshavior models helpful for inaight Into
urban iravel behavior processes. Prarequiaite:
44:208 or consent of inatructor.

A44:237 \rban Spatlal Analysls 23
Research issues, tindings, and methodologles in
urban geography; spaiial aspacis of economic,
social, and political processes in urban settings:
preparation of review papers,

44:285 Tramsporiation Reguiation and Finance 3sh
Exploras public policy optiona for improving
passenger and commodity movamanis within and
between cities, as these policies relate to air, water,
and land-based transportation maodes. Same as
GE:278, t02:285,

44:275 Urban Growth in Developing Countries 3nh
Cross-cultural and interdiaciplinary analyals of
problems associated with urbanization and
development in the developing nations. Same aa
113:276, BE 234, 42:275, 34:275, 102:275, TF:275.

#4:280 Advenced Flsid Studiss am.
Problem daefinition and research design in a field
setting at the graduate level; sampling procedures,
collection of primary data, data analyses and
interpreiation. Topica may sncompass the spectrum
of the geographic discipline and can bae tailored to
individual requirements. Prerequisite: 44.208, 44:200
or gonaant of instructor.

#4:290 Mathods of Regional Analysis: Economic and
Demographic 23h
Meathods of regional acl in¢luding input, output
and econometric models; migration and multiregional
demographic modela; lpallll Inlurnctlon modallnu.
and intarragional
Emphasis on theorelical foundations “and on
applicationa to foracasting and Impact analysis.
Same as 8E:200, 102:200.

44:202 Locational Theoty 280,
Economics of iocatlon; location of the flrm;
{ranaportation coat and location: urban spatial
structure; and spatial price theory. Same as 8E:292,
102:282.

44:203 Locations! Analysis of Economic Bahavior Jah
Clasaical theoriss for locatlon of economic aclivities
contrasted with alternate approaches of spatial
analysia achool of economic geography;
contemporary efforts to develop behavioral models
of decision making contrasted with mathematical
programming and heuristic programming apgroachea
to soluticna of apatial allacation problema.
Prerequisite: 44:130, 44:208, or consent of
inatructor.

44:204 Geographic Perspactives on Development dsh
Theorelicel and empirical atudias of tha development
process, with Ipecnll amphnla an apatiel

implicati of attendant
upon development. Prarequisite: 44: .208 or consent
of Instrucior.

44:295 Reglonal Developmant: Theoty and Policy 24
Theories of regional growth and development; factora
contributing to regional problema and apatial
inequality; regional aconomic and demographic
trenda and their causes; objectivas, strategias, and
avaluation of ragional policy. Same as BE:295,
102:295,

#4:208 Reglonal Development: lathematical

Modala 2sh
Modals of regionsl growth and development; central
place associated with urbanization and development
and tha daveloping nationa. Prerequisitea: BE:203
and conaant of instructor. Same ag BE:288, 102:268.

#4:300 Saminar In Applled Problams dsh
Qeographic skilla, knowledge, and analytical
methods needed o solve real world problems
presanted in a case atudias format, including
problems in hurnnn geography, locational analysis,
and h Int: tiona. Praraquisitea:
44:208, 44:107, and 22C:7, or thelr equivalents.

44:308 Razaarch Seminar: ouumuﬂnmcm
Mathods, snd Modaling ar.

#4:315 Research Seminar: Locational Anatysis of Polltical

Behavior .
44:319 Research Seminar: Physical Geography am.
44:321 Research Saminar; Urbanization and

Environment .
#4:323 Reasarch Seminar In Natural Resources [,

#4:330 Research Seminar: Geographic Anatysls of Economic

Behavior [ 3
#4:331 Research Seminar: Location Theory ;r
44:325 Research Seminar: Urban T
44:336 Research Seminar: Urban Traval Behavior [
#4:350 Research Saminss: Stalf .
44:380 Flald Seminar ar.
44:390 Saminar in Reglonal Sclence an.
44:406 Research: The Tezching of Geography am.
44:419 Ressarch: Physical Geography &,
44:440 Resoarch: Enviconmental Systems Analysis am.
44:441 Research: Locationsl Analysis am.
44:442 Regoarch: Models of Spatial Behavior [ 2
A4:450 Thesls T,

Geology

Department chair: Richard A. Hoppin

Faculty: professors Richard G. Baker, Lon D. Drake,
Brian F. Glaniater, Philip H. Heckel, Richard A.
Hoppin, Gilbert Kiapper, George R. McCormick,
Hoimes A. Semkan, Keene Swett, Sharwood D. Tuttle
prolessor emeritus William M. Furnish

asaociate profesaors Robert L. Branner, Roberl 8,
Carmichael, C. Thomas Foaster, Jr.

assistant professor Eric H. Christiansen

adjunct professors G, Brian Bailey, George Hallbarg,
Donald Koch

adjunct assistan! professors Ann B. Foster, Brian
Witzke

ressarch associate Julie Goiden

Degreeas offerad: B.A., B.S., M.S., Ph.D.

Geology is the basic study and practical
apptication of all scientific diaciplines as
related to understanding the earth.
Geological concems include the earth's
origin, ita present appearance and
character internally and at the surface,
its alteration with time, the locating of
economic and energy resources, and
how man ig changing the earth for future
generations. The Department of Geology
has the customary subfields—
mineralogy, petrology, stratigraphy,
structural geology, paleontology,
sedimentology, economic geology,
geomorphology, glacial geology,
environmental geclogy—and also
includes applied geophysics,
geochemistry, paleobiclogy, and remote
aensing.

Career opportunities are available to
professional geologiats in industry
{espacially as related to the search for
petroleum and minerals), teaching, urban
planning, state and federal geclogical
surveys, and government, resource, and
research organizations. The master's
degree is regarded by most hiring
agencies as the working degree in
geology. However, an undergraduate
degree is fully satisfactory in certain
teaching, federal, and industrial
situations.

Many of The Univeraity of lowa's
geology graduates find employment with
the petroleum industry in exploration
geology and geophysica. Others
continue In graduate school or take jobs
with government or conservation



