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835, Eukaryolic Molecular Genefics

Spring. 3(3-0) Interdepartmental with Micro-
biology. Adminislered by Microbiology.
P: BCH 462, ZOL 341. R: Open only to graduate stu-
dents in the colleges of Agriculture and Natural Re-
sources, Engineering, Human Medicine, Natural
Science, Osteopathic Medicine, and Veterinary Medi-
cine.
Gene structure and function in animals, plants, and
fungi. Basic aspects of modern human genetics and the
genetic basis for disease. Molecular genetic analyses.
Eukaryotic modeling systems.

841 Chromosome Structure and Genetics
Spring of even-numbered years. 3(3-0) Interde-

partmental with Zoology. Administered by Zoology.

K: Approval of depariment.

Classical and molecular genetics of chromosome struc-

ture and behavior in mitosis and meiosis. Synapsis and

disjunction, exchange, centromeres, euchromatin, het-

erochromatin and transposable elements.

851 Molecular Enfomology

Fall of odd-numbered years. 3(3-0} Interde-
partmental with Entomology. Administered by Ento-
mology.
Analysis of molecular processes unigue to insects, and
their potentials for genetic engineering.

880. Laboratory Rofation

Fall, Spring, Summer. I to 4 credits. A student
may earn a meximum of 6 credils in all enroliments for
this course.
R: Open only ta Ph.D. majors in (enetics.
Participation in research with faculty members.

890. Selected Topics in Genetics

Fall, Spring, Summer. 2 {0 5 credits. A student
may earn a maximum of 9 credifs in all enrollments for
this course.
P.ZOL 341.
Topic selected from molecular genetics, physiclogical
genetics, population genetics, quantitative genetics,
microbial genetics, somatic cell genetics, behavioral
genetics, human genetics, evolution, or radiclogy and
mutagenesis,

999, Doctoral Dissertation Research

Fall, Spring, Summer. 1 fo 12 credits. A stu-
dent may earn a maximum of 99 credits in all enroll-
ments for this course.
R: Open only to Ph.I}. students in Genetics.

GEOGRAPHY GEO

Department of Geography
College of Social Science

118. Introduction fo Econemic Geegraphy
Fall, Spring. 3(3-0)

Spatial distribution of resources, population, enter-

prise, trade, consumption, and production. Interaction

of those distributions at local to global scales.

151, Cultural Geography

Fall, Sprirg of ever-numbered years. 3(3-0)
Systematic approach to the spatial distribution of cul-
tural features, processes, and relationships.

203, Infroduction fo Meteorology

Fall. 3(3-0)
Fundamentals of meteorclogy. Energy balance, adi-
abatic processes, horizontal motion, cyclogenesis, and
severe weather.

206. Physical Geography

Fall, Spring. 3(3-0)
Geographic and functional interrelationships within
the physical environment: Earth-sun relationships,
weather, climate, seils, vegetation and landforms (ter-
rain characteristics).

A-B2

206L. Physical Geography Laborafory

Fall, Spring. 1 credit.
P: GEQ 2086 or concurrently.
Geographic aspects of weather, climate, suil, vegeta-
tion, and terrain. Interpretation and application of
maps and remotely sensed imagery,

221, Introduction to Geographic Information
Fall, Spring. 3(2-2)

Principles and methods of spatial data collection, han-

dling, analysis, and display. Intreduction to remote

sensing, geographic information systems, and cartog-

raphy.

SA: GEO 225

230. Geography of the United States and
Canada
Fall, Spring, Summer. 3(3-0)
Regional analysis. Evolution and status of environ-
mental, demographic, economic, and sociecultural pat-
terns and processes.

233, Geagraphy of Michigan
Fall of odd-numbered years. 3(3-0)
Physical and cultural geography of Michigan.

259. Geography of Recreation and Tourism
Fall of even-numbered years. 3(3-0)

Cultural, physical, and biotic factors affecting the dis-

tribution of recreation and tourism resources and par-

ticipation. 1.8. and international examples and case

studies.

306. Environmenital Geomorphology

Fall of even-numbered years, Spring. 3(3-0}
Relationships of running water, weathering, gravity,
ice, waves, wind, and biota (including humans) to ter-
rain and scils. Evolution of landscapes. Classical and
modern interpretations.

813, Introduction to Data Analysis for

Urban and Regional Planners

Fall 2(2-2} Interdepartmental with Urban
Planning. Administered by Urban Planning.
P: CPS 101 or CPS 131; UP 201.
Data gathering analysis, information presentation,
and basic techniques of urban planning. Application of
related computer programs and software.

314, Methods for Investigation of Urban
Systems
Spring. 3(2-2) Interdepartmental with Urban
Planning. Administered by Urban Planning.
P: I/P 313.
Models, approaches, and techniques for urban and
regional problem analysis and plan formulation.

324, Remote Sensing of the Environmeni
Fall, Spring. 4(2-4)

Features and interpretation methods of remotely-
sensed imagery, especially black-and-white and color
infrared airphotos. Basic features of radar, thermal,
and multispectral imagery. Interpretation for agricul-
ture, archaeology, fisheries, forestry, geography, land-
scape architecture, planning, and wildlife
management.

326. Thematic Carfography
Fall. 4(2-4)
P: GEO 221.
Principles and techniques of map malking. Decision
making in designing thematic maps.

335. Geography of Latin America
Fall. 3(3-0)

R: Not open to freshmen. Completion of Tier I writing
requirement.

Physical and human geography of Latin America. Cur-
rent development issues, especially people-environ-
ment interaction in urban and rural areas. Topics
include migration, urbanization, and industrialization.

336. Geograpky of Europe

Fall of odd-numbered years. 3(3-0)
R: Not open to freshmen. Completion of Tier I writing
requirement.
Major regions and nations, including their physical
resources, peoples, political structures, and economies.

337 Geography of East Asia

Spring. 3(3-0}
R: Not open to freshmen. Completion of Tier I writing
requirement.
Spatial patterns and processes of physical and human
geography in China, Japan, Korea, and Taiwan. Em-
phasis on development problems, especially since 1950,

338. Geography of Africa

Fall. 3(3-0)
R: Not open to freshinen. Completion of Tier I writing
requirement.
Physical and human geography of Africa. Current de-
velopment issues, especially people-envirenment inter-
action in urban and rural areas. Topics inclede
drought, agricultural patterns, hunger, rural develop-
ment, migration, and urbanization.

401 Geography of Plants of North America
Spring of even-numbered years. 3(3-0)

R: Not open to freshmen and sophomores.

Geography of Flants in North America with emphasis

on the Kast. Related ecological principles, soils, and

post-cretaceous geologic history. Some field instruc-

tion.

4062, Agricultural Climatology

Fall of even-numbered years. 3(3-0} Interde-
partmental with Biosystems Engineering.
P: MTH 116. R: Not open to freshmen and sophomeres.
Relatienships between climate and agriculture in re-
source assessment, water budget analysis, meteoro-
logical hazards, pests, crop-yield modeling, and
impacts of global climate change.

403. Microclimate and Iig Measuremeni

Foll of odd-numbered years. £ credits. Interde-
partmentol with Biosystems Engineering. Adminis-
tered by Biosystems Engineering.
P:MTH 116 R: Not open to freshmen or sophmores,
The climate near the Earth’s surface. Energy balance,
thermal radiation exchange, heat fluxes, temperature
sensors, wind speed and direction, humidity and eva-
potranspiration and their measurement.
SA:ATM 836

404. Synoptic Climatology

Falil. 4(4-0)
P: GEQ 203.
Global climate patterns and their controls. Relation-
ship between upper air flow and weather in the north-
ern hemisphere westerlies.

405. Applied Synoptic Climatoelogy:
Principles and Methods
Spring of odd-numbered years. 4(3-2)
P: GEO 404 or approval of department; MTH 116.
Dynamic and thermodynamic principles of atmos-
pheric science applied to the development and evolu-
tion of extratropical cyclones. Laboratory sessions
include analysis of current observations and satellite
imagery.

407. Regional Geomorphology of the United
States
Fall of odd-numbered years. 3{3-0)
P: GECQ 306 or GLG 201 or GLG 412 or ISP 203.
Geomorphic characteristics of physiographic regions of
the United States.



408, Soil Geomorphology Field Study

Fall. 4(2-4)
P:CSS 210 or GEQ 306 or GLG 201 or GLG 412 or ISP
203. R: Not open to freshmen and sophomores.
Common geographic relationships among soils, land-
forms, and vegetation in lower Michigan. Description,
analysis, and genesis of soils and landscapes. Surficial
processes. Field trips required.

£12. Glacial and Quaternary Geology

Spring. 4(3-2) Interdepartmental with Geo-
logical Sciences. Administered by Geological Sciences,
P: GLG 201 or GLG 301 or GEQ 306 or GEC 408. R:
Naotl open to freshmen and sophomares.
Glacial and Quaternary geology with emphasis on
North America and Europe. Laboratory focuses on
glacial processes. One weekend field trip required.

413, Urban Geography

Fall, 3(3-0) Interdepartmentel with Urban
Planning.
P: GEO 113. R: Not open o freshmen and sophomores.
Theories and models of urban spatial form. Underlying
structures and processes. Socio-gpatial dimensiens of
modern urbanism. Differentiation and lecational con-
flict in residential, commercial, and industrial space.

414, Geography of Transportation

Fall of odd-numbered years. 3(3-0) Interde-
partmental with Urban Planning.
P: GEQ 113. R: Not open {o freshimen.
Spatial principles of transportation. Theories of inter-
action, network structures, and location-allocation
models. Role of transport and transpert planning.

415, Location Theory and Land Use Analysis
Foll. 3(3-0} Interdepartmental with Urban

Plannring.

P: GEQ 113. R: Not open to freshmen.

Classical and neoclassical, static and dynamic models

of industrial location and spatial organization. Land

rent theory. Central place theory. Multi-locational or-

ganization. Growth transmission.

418, The Ghetfo

Fall of odd-numbered vears. 3(3-0} Interde-
partmental with Urban Planning.
P: GEO 413 or SOC 375 or UP 201 or IS8 320 or MC
343 or MC 384 or approval of department. R: Not open
to freshmen and sephomores.
Analysis of the ghettoincluding its spatial organization
and structure. Distribution of racial and ethnic popu-
lations. Emphasis on U.S. cities.

419. Geographical Information Systems in
Natural Regource Management
Spring. 4 credits. Interdepartmental with
Fisheries and Wildlife; Forestry; Resource Develop-
ment; Agricultural Engineering; and Park, Recreation
and Tourism Resources. Administered by Fisheries and
Wildlife.
P: GEC 221,
The application of geographic information systems,
remote sensing, and global positioning systems to inte.
grated planning and management for fish, wildlife, and
related resources.

423, Map Production and Design

Spring. 42-4)
P:GEO 221,
Manual and automated techniques. Design solutions,
map planning, overlay construction, user issues, typo-
graphy, color theory, and coler selection.

424, Advanced Remote Senzing

Fall. 4(3-2)
P: GEO 324. R: Not open to freshmen and sophomores.
Interaction of solar radiation with the atmosphere,
lithosphere, hydrosphere, and biosphere. Introductory
digital image processing. Earth-resources satellite sen-
sors, data products, and applications. Radar and ther-
mal remote sensing.

425, Geographic Information Systems

Spring. 4(3-2) Interdepartmental with Urban
Planning.
P: GEO 221.
Technical and theoretical issues in the design, evalu-
ation, and implementation of geographic information
systems for research and application.

428, Digital Terrain Analysis
Fall of even-numbered years. 4(3-2)

P: GEQ 324 or GEO 424; GEOQ 221. R: Open only to
Juniors or seniors.

Thearetical and technical issues of collection, manage-
ment, analysis, and display of terrain data. Application
of photogrammetry, geographic information systems,
and cartography.

435, Geography of Health and Diseage

Fall. 3(3-0)
B Not open to freshmen, sophomores, juniors.
Spatio-environmental concepts and fechniques applied
to health problems. Disease transmission cycles, com-
munity nutrition, and health-care planning.

452, Population and Development

Spring of odd-numbered years. 3(3-0)
P: GEO 113 or GEO 151 or GEO 230 or GEO 233 or
GEO 335 or GEO 336 or GEO 337.
Demographic issues related to economic development
and environmental sustainability in selected world
Tegions,

454, Spatial Aspects of Regional
Development
Spring of odd-numbered years. 3(3-0)
P: GEO 113, or GEO 151, or GEOQ 230, or GEO 233, or
GEQ 335, or GEO 336, or 337.
Spatial patterns and processes associated with re-
gional development in selected world areas,

459. Tourism in Regional Development
Spring of odd-numbered years. 3(3-0)

P: GE( 259 or PRR 213.

The role of tourism in regional development. Examples

from Michigan, and the United States and other na-

tions. Environmental considerations.

463, Introduction fo Quanititative Methods
for Geographers and Planners
Fall. 3(3-0) Interdepartmental with Urban
Planning.
P: Completion of University mathematics requirement.
R:QOpen only to majors in Geography, Urban Planning,
and Landscape Architecture.
Quantitative techniques in the analysis and classifica-
tion of spatial data.

478, Urban Transportation Planning

Spring. 3(3-0) Interdepartmental with Urban
Planning. Administered by Urban Planning.
FP:UP201, UP 314. R: Open only to majors in Geography
or Urban and Regional Planning or approval of depart-
ment,
Principles of decision-making in urban transportation
planning. Demand and supply analysis, social and en-
vironmental impacts, implementation programs. Use
of computer models.

480. Senior Seminar (W)

Fall, 3(3-0)
R: Open only to seniors in Geography. Completion of
Tier I writing requirement.
History, philosophy, and methodology of the geo-
graphic discipline as it has evalved within academic
and social contexts.

450, Independent Study

Fall, Spring, Summer. Iio 4crediis. A student
may earn a maximum of 12 credits in all enrollments
for this cottrse.
R: Approval of department.
Supervised individual study in an area supplementary
to regular courses,

Geography —Descriptions
of
Courses

492, Geographic Research Problems

Fali, Spring, Summer. Ito4 credits. A student
may earn a maximum of 12 credits in all enrollments
for this caurse.
R: Not oper {o freshmen and sophomores. Approvel of
department.
Supervised original research on selected aspects of

geography.

495. Field Study

Fall, Spring, Summer. 1to 4 credils. A student
may earn ¢ maximum of 8 credils in all enroliments for
this course.
R: Not open to freshmen and sophomores. Approval of
department.
Supervised field study in gecgraphy.

498, Internship in Geography

Fall, Spring, Summer. 1lo 4 credils. A siudent
may earn a maximum of 8 credits in all enrolliments for
this course,
R:Open orly to juniors and seniors. Approval of depart-
ment.
Individual experience in geography in an approved
organization.

806. Advenced Geomorphology

Spring of even-numbered years. 3(3-0)
Advanced study in geomarphology, surfidal processes
and soils.

809, Seminar in Physical Geography

Spring. 3(3-0) A student may earn a maximumnm
of 9 credits in all enrollments for this course.
Review of research on topics in physical geography
such as climatology, geomorphology, soils, or plant
geography.

813. Seminar in Urban and Econoemic
Geography
Spring. 3(3-0) A student may earn a maximun
of 9 credits in all enrollments for this course.
P: Two of GEOQ 413, GEO 414, GEO 415, GEO 416, GEQ
417, GEO 418.
Review of research on selected topics in urban and
economic geegraphy. :

814, Applied Research Methods for

Planning and Development

Spring. 3(2-2) Interdepartmental with Urban
Planning. Administered by Urban Planning.
P: 1P 813. R: Open only to graduate students in Urban
and Regional Planning, Public Administration, and
Geography.
Techniques in urban and regional planning analysis,
Forecasting models. Methods of urban project evalu-
ation.

819 Spatial Epidemiology and Medical
Geography
Springofeven-numbered years. 3(3-0) Inferde-
partmental with Humaen Medicine. Administered by
Human Medicine.
P: HM 810. R: Open only to master’s studenis in
Epidemiology or approval of college.
Concepts, techniquaes, and utilization of spatio-
epidemiologic analyses for human health.

823, Map Automation

Fall of even-numbered years. 3(2-2)
Use of computers in cartography. Cartographic algo-
rithms, interpolation, and line generalization. Pro-
gram intelligence. Cartographic data bases.

825, Geoprocegsing

Fall of odd-numbered years. 4(4-0)
Integration of digital remote sensing data, geographic
information systems, spatial analysis, and expert sys-
tems in solving research problems. Class research pro-
ject.

A-83
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H26. Seminarin Cartography and
Geoprocessing
Spring. 3(3-0) A student may earn o maximum
of 9 credits in all enrollments for this course.
Review of research in cartography, geographicinforma.
tion systems, and remote sensing.

B32. Environmental and Nafural Resource
Law
Fall. 3(3-0) Interdepartmental with Resource
Development, Agricultural Economics, Foresiry, and
Crap and Soil Sciences. Administered by Resource De.
velopment.
P:RD 430.
Origin and development of environmental law. Theo-
ries of power, jurisdication, sovereignty, property inter-
ests, poflution, and other bases for legal controls of
natural resources. Common law and constitutional
limitations on governmental power.

850. Seminar in Regional Geography

Fall of even-numbered years, Spring. 3(3-0) A
studen! may earn o maximum of 9 credils in all enrot!-
ments for this course.
Review of research on contemporary geographicissues
in different world regions.

B54. Economics of Planning and
Development
Spring. 3(3-0) Interdepartmental with Urban
Planning. Administered by Urban Planning.
FP: UP 801.
The physical urban environment and local economic
development.

B60. Methods and Modeling in Regional
Science
Spring. 3(3-0) Interdepartmental with Ke-
source Developmeni. Administered by Resource Devel-
opment.
P:RD 461,
Regional research techniques. Economicbase analysis,
input-output analysis, mathematical programming,
and econometric and simulation analysis.

865, Advanced Quantitative Methods in
Geography
Spring. 4(4-0)
P: GEO 465.
Statistical and mathematical approaches. Multiple re-
gression, principal components and factor analysis,
discriminant analysis. Related taxonomic methods.

867, Methods and Modeling in Regional
Science
Spring of even-numbered years. 3(3-0} Interde-
parimenital with Resource Developmen! and Urban
Planning.
P: EC 820, GEO 865; GEO 415 or RD 461.
Techniques for regional research: economic base analy-
sis, input-output analysis, mathematical program-
ming, and econometric and simulation analysis.

886, Research Design in Geography

Spring. 3(3-0)
Research and writing in geography. Identification of
geographic problems and their relative importance.
Structuring and stating hypotheses. Data acquisition
and tests for validity.

890. Advanced Readings in Geography

Fall, Spring, Summaer. 1 to 8 credits. A student
may earn a maximum of 12 credits in all enrollments
for this course. .
R: Approval of departmens.
Advanced independent readings.

892, Advanced Research in Geography

Feli, Spring, Summer. I to 4 credits. A student
may earn a maximum of 12 credits in all enrollments
for this course.
Advanced independent research.
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899, Master’s Thesis Research

Fall, Spring, Sumimer. I to 12 credits. A stu-
dent may earn & maximum of 30 credits in all enroll-
ments for this course.
R: Open only to graduate students in Geography.

986, Theory and Methods in Geography
Spring. 3(3-0}

R: Oper. only o Ph.D. students in Geography.

Historical development of the discipline within social

and inteflectual contexts. Current methodological and

philosophical approaches to geographic research.

999, Docitoral Disserfafion Research

Fall, Spring, Surmmer. 1 to 24 credits. A stu-
dent may earn a maximum of 36 credits in all enroll-
ments for this course.

GEOLOGICAL SCIENCES

Department of Geological Sciences
College of Natural Science

GLG

201  The Dynomic Earth
Fall, Spring. 4(3-2)

R: Not open to students with eredit in GLG 301.
Physical and chemical processes related to the past,
present and future behavior of the earth system, and
the energy systems that drive these processes. A study
of the earth’s materials, the earth’s surface and the
earth’s interior.

202, Physical and Biological History of the
Earth
Fall, Spring. 4(3-2)
P: GLG 201.
Origin of the Earth. Differentiation of the Earth's core,
mantle and crust. Lithospheric tectonics over geelogic
time. Origin and evolution of the Earth’s hydrosphere,
atmaosphere and climate. Origin and evolutionary his-
tory of biological life. Interactions of biological life with
the Earth’s endogenic and exogenic sy

301 Engineering Geology
Fall. 4(3-2)

R: Not open (o freshmen. Open only to College of Engi-
reering studenis. Not open to students with credif in
GLG 201.

Principles of geology as applied to civil engineering
practice. Minerals, rocks, surficial and internal proc-
esses, mitigation of destructive geological processes.
Air photos, topographic-geologic maps, cross sections.

302, Geology of Michigan
Spring. 3(3-0)
P: GLG 201 or GLG 301 or ISP 203.
Integration of the geological evelution of Michigan with
its social and economic development.

303. Oceanography

Fall, 4(4-0)
P: CEM 142 or CEM 152 or PHY 184 or PHY 232 or
CEM 141, PHY 183 or CEM 141, PHY 231 or CEM 151,
PHY {83 or CEM 151, PHY 231.
Physical, chemical, biological, and geological aspects of
oceanography: ocean circulation, waves, tides, air-sea
interactions, chemical properties of ocean water, ocean
productivity, shoreline processes, and sediments.

319. Introduction to Earth System Science
Fall, 3 credits. Interdepartmental with Ento-

molagy, Botany ond Ploni Pathology, Zoology, end

Sociology. Administered by Entomology.

P: Completion of one course in biological or physical

science,

Systems approach to Earth as an integration of geo-

chemical, geophysical, biological and social compo-

nents. Global dynamics at a variety of spatio-temporal

scales. Sustainability of the Barth system.

321 Mineralogy and Geochemistry

Fall, 443-2)
P: GLG 201 or GLG 301 or concurrently; CEM 142 or
CEM 152; MTH 124 or MTH 132.
Geochemical properties and processes in the origin,
modification, structure, dynamics and history of Earth
materials. Crystallography and crystai chemistry.
Mineral dassification and identification.

381 Vertebrate Life of the Past
Spring. 3(3-0) Interdepartmental with Zool-

ogy.
P: BS 110 0r BS 111 or juniors and above. R: Not open
Zoology majors. Not open to students with credit in GLG
433.

Evolution and diversity of fossil vertebrates from fish
t6 humans with em phasis on dinosaurs and Pleistocene
events.

332, Social Impact of Paleobiology

-8pring. 3(3-0)
P:ISB 200 ar ISP 203 or GLG 201 or BS 110; one ISS
and one IAH course. R: Completion of Tier I Writing
Requirement
Social impact and influence of paledbiclogical thought
and discoveries, from early ideas on the origins of
fossils to evolution as a dominant force shaping the
design of organic life. Involvement of palecbiology in
social Darwinism, ev olutionary humanism, evolution-
ary mysticism, and conflicts with creationists.

335, Plants Through Time

Spring of odd-numbered years. 3(3-0) Interde-
partmental with Botany end Plant Pathology. Admin-
istered by Botary and Plant Pathology.
P: BS 110 or BOT 105 or GLG 207 or LBS 144 R:
Jduniors and ebave.
Evolutionary history of plants, the development of eco-
systems, and the use of plant fossils in the reconstruc.
tion of ancient environments and climate.

851, Strrectural Geology

Fall. 4(3-2)
P: GLG 361, MTH 116.
Structural gecltogy. Mechanical behavior and kine-
matic history of the lithosphere. Stress and strain.
Deformation features such as folds, faults and miero-
structure. Methods of analysis and interpretation, One
weekend field trip required.

361 Petrology (W)
Spring. 4(3-2)

P: GLG 201, GLG 321. R. Completion of Tier I writing
requirement.

Evolution, origin, cccurrence and tectonic setting of
igneous and metamorphic rocks. Phase relations of
igneous and metamorphic systems. Studies of rocks in
thin sections.

8A: GLG 461

271 Plate Tectonics (W)

Spring. 4(3-2)
P:MTH 116; PHY 183 or PHY 183B or PHY 231 or PHY
2318, R:Completior of Tier I writing requirement,
Geophysical methods of studying the structure and
dynamics of the earth and planets. Plate kinematics
and global geodynamic processes, plate margin proc-
esses and evolution, marine geology.

411, Hydrogeology

Fall. 4(3-2)
FP: MTH 116. B: Not open to freshmen and sophomores.
Principles of the source, occurrence and movement of
groundwater emphasizing geologic factors and con-
trols,



