820,  Advanced Neuroanatomy:
Structure and Function of Cells
of CNS
Spring. 3 credits. ANT 815 and ap-

proval of instructor,
Correlated anatomy and physiolegy of CNS
cells and their processes including current con-
cepts and principles of cytology, ultrastructure,
development and plasticity, axonal transport
mechanisms, electrical properties and func-
tional connections.

865. Advanced Neurobiology

{BIM 865.) Spring. 4(4-0) BPY 827. In-
terdepartmental with Biophysics and the de-
partments of Physiology, Psychology, and Zool-
ogy.
Basic organization, structure and function of
neural networks comprisisng sensorv, motor,
and auntonomic systems including examples
from invertcbrates and vertebrates. Attendance
at neuroscience seminar is required.

891,  Concepts in Tumorigenesis
Winter of even-numbered years. 2(2-0)

Approval of instructor,

In depth evaluation of the current concepts in

tumorigenesis emphasizing the experimental

results from which these concepts evolved.

899,  Master’s Thesis Research
Fall, Winter, Spring, Summer. Vari-
able credits. Majors.

999. Doctoral Dissertation Research

Full, Winter, Spring, Summer. Vuri-
able credit. Majors.

ANIMAL HUSBANDRY

See Animul Science.

ANIMAL SCIENCE ANS

College of Agriculture and Natural
Resources

111.  Animal Industries Colloquium
(213.) Fell. K2-0)

History of animal agriculture. Current activites,

goals and limitations of animal industries and

agribusiness. Professional responsibilities and

ntilization of ucademic and non-academic expe-

riences.

211.  Principles of Animal Science
Spring. 5540) B § 211,

Animal industries and species. Principles of ge-

netics, reproduction, lactation, nutrition and

management. Systems of production and mar-

keting for farm animals,

217.  Evaluation of Animal and
Carcass
fA H 235.) Fall. 3(1-4} ANS 211 or con-
currently.
Evaluation of breeding stock, market animals,
and carcasses. Emphasis on production records
and soundness of breeding animals, guality
grading, vield grading and pricing market ani-
mals and carcasses.

232.  Dairy Production Laboratory
Fall, Spring. 1{0-3)

Physical characteristics of cows and facilities.

Anatomy, Experience in cstrous detection, milk-

ing equipment, feeds and rations and records.

Normal cow behavior,

242, Introduction to Horse
Management
(A H 214.) Fall. 331}
The horse industry in today’s society. Relation-
ship of form to function. Selection, breeding,
feeding, foot care, health, and management of
the pleasure horse.

252, Livestock Production
Laboratory
Fall, Spring. 1{0-3)
Species and classification of livestock. Anatomy.
Feeds and rations. Determining market value.
Managerial skills.
256.  Meats, Poultry and Fishery
Products T

fA H 242} Fall. 3{2-2) Interdepartmen-
tal with and administered by Food Science.
Principles of evaluation and nutritive value.
Identification of grades and cuts of beef, pork,
lamb and poultry products.

257A. Meat Evaluation and Grading

fA H 245.) Winter. 1{0-3) ANS 2I7.
Students may not earn more than 10 credits
from the following courses: ANS 257A, ANS
2578, ANS 337, ANS 3474, ANS 347B, ANS
357A, ANS 357B, ANS 357C.

Evaluation of beef, pork and lamb carcasses and
wholesale cuts according to industry and con-
sumer demands. Federal grading standards.
Field trips to meat packing operations required.

257B. Meat Evaluation and Grading

(A H 245.) Fall. 1 to 3 credits. ANS
2537A. Students may not earn more than 10 ered-
ils from the following courses: ANS 257A, ANS
2578, ANS 337, ANS 347A, ANS 347B, ANS
3574, ANS 3578, ANS 357C.
Evaluation of beef, pork and lamb carcasses and
wholesale cuts according to industry and con-
sumer demands. Federal grading standards,
Ficld trips to meat packing operations required.

261,  Infroduction to Pouliry

Produciion

(P 5 224) Winter, Spring. 3(3-0)
Poultry in the agricultural economy. Fundamen-
tal principles of anatomy and physiology. Man-
agement practices. Prevention and control of
disease.
262. Poultry Production Laboratory
Winter, Spring. 1{0-3)
Breeds of poultry, Processing poultry and prod-
ucts. Anatomy and physiology. Facilities, feeds
and rations. Evaluation and incubation of eggs.
Managerial skills.

313.  Principles of Animal Nutrition
{325.) Spring. 5(5-0) PSL 241, CEM
132, BCH 200 recommended.
Livestock feeds and nutrients. Functions of and
requirements for nutrients. Evaluation of feeds.
Feeding practices. Formulation of rations for
heef and dairy cattle, horses, poultry, sheep and
swine.

314.  Principles of Animal Breeding
(461., 361.) Winter. 3{(3-0) BS 2]l or a

course in Mendelian genetics.

Quantitative inheritance. Gene {requency.

Statistical tools used in animal breeding. Effcet

of selection and mating systems on animal popu-

lation.

Animal Science ~ Descriptions
of
Courses -

337.  Judging Dairy Cattle

(DRY 323.) Spring. 3(0-6) Students
may nrot earn more than 10 crediis from the
following courses: ANS 257A, ANS 257B, ANS
337, ANS 347A, ANS 347B, ANS 357A, ANS
3578, ANS 357C.
Desired type in dairy cattle. Judging and show
ring procedures. Competitive judging. Tears
selected to represent Michigan State University
in national competitiou.

F47A.  Judging Horses

fA H 335.) Spring. 2(0-6) ANS 217.
Stucdents may not earn more than 10 credils
from the following courses: ANS 257A, ANS
257B, ANS 337, ANS 3474, ANS 347B, ANS
35TA, ANS 357B, ANS 357C.
Evaluation of conformation. Productive and
functional merits of individnal herses. Field
trips to prominent equine establishments and
events required.

347B. Judging Horses

(A H 333.) Fall. 1{0-6) ANS 347A. Stu-

dents may not earn more than 10 credits from
the following courses: ANS 2574, ANS 257B,
ANS 337, ANS 3474, ANS 347B, ANS 357A, ANS
3578, ANS 357C.
Course is completed in the first half of the quar-
ter. Evaluation of conformation. Productive and
functional merits of individual horses. Field
trips to prominent equine establishments and
events required.

357A.  Judging Livestock

fA H 333.) Winter. ] to 3 credits, ANS
217 or approval of department. Students may
not earn more than 10 credits from the follow-
ing courses: ANS 257A, ANS 257B, ANS 337,
ANS 3474, ANS 347B, ANS 357A, ANS 357B,
ANS 357C.
Evaluation of conformation of cattle, pigs and
sheep. Productive and functional merits of indi-
vidual food animals. Field trips to prominent
livestock establishments required.

357B. Judging Livestock

(A H 335.) Spring. 1 1o 3 credits. ANS
357A. Students may not earn more than 10 cred-
its from the following courses: ANS 257A, ANS
257B, ANS 337, ANS 347A, ANS 347B, ANS
337A, ANS 357B, ANS 357C.
Evaluation of conformation of cattle, pigs and
sheep. Productive and functional merits of indi-
vidual food animals. Field trips to prominent
livestock establishments and to major livestock
events required.

357C. Judging Livestock

(A H 333) Fall. 1 to 3 credits. ANS
357B. Students may not earn more than 10 ered-
its from the following courses: ANS 257A, ANS
9578, ANS 337, ANS 347A, ANS 347B, ANS
357A, ANS 357B, ANS 357C.
Evaluation of conformation of cattle, pigs and
sheep. Productive and functional merits of indi-
vidual food animals. Field trips to prominent
livestock establishments and to major livestock
events required.

400.  Independent Study

{A H 415.) Fall, Winter, Spring, Sum-
mer. ! to 4 credits. May reenroll for a maximum
of 10 credits. Approsal of department.
Independent study in genetics, nutrition, phys-
inlogy, toxicology, meat science, or management
of poultry or livestock.

413. Toxicology of Food Producing
Animals
(450.) Spring. 4(4-0) PSL 240, BCH
200.
Fate and effects of toxic chemicals in food-
preducing animals: impact on animal produc-
tion, residues in food products, safety assess-
ment and control methods.
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Descriptions — Animal Science
of
Courses

415. Animal Reproduction
Laboratory
Winter. 1{(-3}) ANS 455 or concur-
rently.
Reproductive anatomy of mammals and poultry.
Estrous detection and synchronization. Artifi-
cial insemination, manual examination of repro-
ductive organs and embryo transfer. Evaluation
of semen. Reproductive management.

416.  Growth Biology of Meat

Animals

Spring of odd-numbered years. 3(3-0)
B S 211, PSL 241, BCH 200.
Fetal and posinatal growth and development in
meat animals. Bioenergetic, hormonal, nutri-
tional and metabolic aspects of growth. Criteria
for measuring growth of meat animals.

422, Beef Production and
Management
(A H453.)Fall, Spring. 4{3-2}ANS 211,
ANS 313 or approval of department.
Feeding, breeding management, marketing.
Emphasis on growth and development; costs
and returns; feed requirements; reproduction,
crossbreeding; performance testing; housing,
diseases. Practice in management skills.

432.  Dairy Production and

Muanagement

(DRY 315.) Spring. 4(3-3) ANS 232,
ANS 313, ANS 314, ANS 415, ANS 455.
Management practices and systems for dairy
herds. Systems for records, housing, milking,
reproduction, nutrition and health. Economic
and efficient use of inputs.

433. Ruminant Nutrition
Winter. 4(3-2) ANS 313.

Principles of ruminant nutrition and application
to actual feeding practices in commercial dairy
and beef operations. Rumen fermentaticn as re-
lated to feed utilization, growth, milk produc-
tion and milk composition.

434.  Dairy Cattle Breeding

(DRY 424.) Spring. 42-4) ANS 314,
Applications of population genetics to improv-
ing dairy cattle. Use of selection, aids to selec-
tion, and systems of mating to formulate breed-
ing plans, Inheritance of econemic traits. Breed
improvement programs.

435. Mammary Physiology

{DRY 444,) Fgfl. 4(3-2) PSL 241, BCH
200 or BCH 401. Interdepertmental with the
Department of Physiology.
Anatomy of mammary gland. Hormanal and
nervous control of mammary growth, initiation
and maintenance of lactation. Biochemistry of
milk secretion. Physiology of milking; physio-
logical, pathological and management factors af-
fecting lactation,

452.  Meat Science Laboratory

(A H 244., A H 344.) Winter, 2(0-5) ANS
456 or concurrently.
Exercises in meat animal slaughter, meat cut-
ting, whelesale and retail cut identification,
processing, inspection, guality control and mer-
chandizing.

454. Meat Animal Breeding
(A H 462.) Spring. 3(2-2) ANS 314.
Uses and effects of different breeding systems

with beef cattle, sheep, and swine. Formulating
breeding plans,
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435.  Principles of Animal
Reproduction
(DRY 443.) Winter. 4(5-0} PSL 241,
BCH 200 or BCH 401. Interdepartmental with
the Department of Physiology.
Processes of reproduction and endocrinology
with special emphasis on anatomy of reproduc-
tive systems, folliculogensis, gametogensis, re-
productive cycle, fertilization, sex determina-
tion, gestation and artificial regulation of these
reproductive events for economie benefit.

456.  Meat Science and Muscle
Biology
(A H 241., A H 341.) Winter. 4(4-0)
BCH 200, PSL 240.
Structure, composition and function of muscle,
its conversion to meat, animal growth and fat-
tening. Propertics of fresh and processed meat,
microbiology, preservatinn, palatability, inspec-
tion and sanitation, by-products, nutritive vaiue.

462.  Poultry Production and
Management
(P S 435.) Spring of even-numbered
years. 5(4-2) ANS 211 or ANS 261 or approval of
department.
Practical application of economic and manage-
ment principles to commercial poultry enter-
prises. Field trips required.

463. Poultry Nulrition

(P § 413) Fall. 43-3) ANS 313.
Factors affecting digestion and utilization of di-
etary ingredients, Nutrient requirements and
formulation of practical poultry feeds. Nutri-
tonal problems and assay methods, Food and
drug laws influencing poultry feeds.

464. Poultry Breeding and
Incubation
(P 5 424.) Winter of even-numbered
years. 4{3-2) ANS 314.
Genetic and biological factors affecting eco-
nomic characteristics including egg production,
egg size, hatchability, growth and viability and
factors involved in the hatching of eggs.

465.  Avian Physiology

(P 8§ 440.) Spring. 4(3-3) Approvel of
department. Interdepartmental with the De-
partment of Physiology.

Systemic physiology of birds emphasizing re-
spiration, circulation, temperature regulation,
the endocrines, and reproduction.

469.  Avian Diseases and Health

(P 8 454.) Winter of even-numbered
years. 43-2) MPH 200 or B 5 212 or approval of
department.
Microbiological concepts; causes, preventive
and therapeutic methods for poultry diseases,
laboratory diagnosis and experiments.

472, Sheep Production and
Managemeni
(A H 452.) Winter. 4(3-2) ANS 211, ANS
313 or aupproval of department.
Management of sheep enterprises. Using the
tools of selection, reproduction, nutrition, flock
health, housing and marketing to increase re-
turns, Practice in trimming, showing, and man-
agement skills.

482,  Swine Production and
Management
(A H 451.) Fall. 4(3-2) ANS 211, ANS
313 or epproval of department,
Historical aspects with emphasis on current
trends. Breeds, breeding, selection, nutrition
requirements, management practives, market-
ing, housing and environmental needs, disease

and parasite problems. Visits to representative
farms.

483. Swine Nutrifion

(A H 426.) Spring of odd-numbered
years. 3(3-0) ANS 313 or ANS 525; ANS 482,
Digestive and metabolic development and nu-
trient requirements of swine. Interactions of ge-
netics, disease, endocrinology and environment
with nutrition. Critical evaluation of swine
feeds and feed formulation. Recent swine nutri-
tion research.

488.  Animal Systems in International

Development

Winter. 4(4-0) ANS 211 or IDC 200 or
PAM 260 or approval of department,
Animal production systems in diverse climatic,
geographical and socio-econemic environments.
Emphasizes species efficiency in human food
production and resource use in Africa, Latin
America and Asia.

5253,  Animal Nutrition
Fall. 5{4-2) BCH 401

Principles of nutrition. Nutrients and their
metabolism. Nutritive requirements for mainte-
nance, gowth, reproduction, lactation and work.
Nutrient sources and their use in preparing
diets for domestic animals.

826.  Animal Nutrition

Spring. 4(4-0} One course each:
biochemistry, physiclogy; and approval of de-
partment,
Nutrition basic to animal feeding. Application of
chemistry and physiology to nutrition, Nutrient
requirements for normal body functions. Tech-
niques involved in nutrition research; readings
in current literatuze,

854.  Design of Animal Experiments
Spring. 4{4-0) STT 423,

Choice, implementation and statistical analysis

of experimental plans for research with animals.

Designs for reduction of experimental error.

Analysis of experiments with complex structure

or unequal subclass numbers,

835.  Analysis of Unbalanced
Multifactor Data
Spring. 4(4-0) STT 423.
Applied analysis techniques of field or survey
data with unbalanced subclass numbers in field
of biological sciences: predictions utilizing sev-
eral variables; estimation of effects of factors
and their interactions.

965.  Biometrical Genetics

Fall of odd-numbered years. #(4-0)
ANS 855 and one course in quantitative genet-
ics.
Geneties models for quantitative traits: estima-
tion of components of variance; correlation of
relatives; Selection Index theory; multi-factor

and multivariate responses in designed experi-
ments.

Animal Husbandry AH

827.  Research Methods in Nutrition
Fall. 2(2-0) Approval of department.
Experimental techniques in nutrition: ration
formulation, animal management, sampling
procedures, balance trials, bioassays, tracer

methodology, determination of nutrient re-
quirements,

890. Advanced Special Problems

Fall, Winter, Spring, Summer. 1 to 4
credits. May reenroll for @ maximum of 8 cred-
its. Approval of department,
Investigation of animal husbandry areas of spe-
cial interest to individual graduate students.



Master’s Thesis Research
Fall, Winter, Spring, Summer. Vari-
able credit. Approcal of department.

599.

9132, Seminar

Fall, Winter, Spring. 1 credit.
926, Comparative Nutrition-Lipids
and Carbohydrates
Winter of odd-numbered years. 4(4-0)
BCH 452 and a previous course on principles of
nutrition. Interdepartmental with and adminis-
tered by Human Nutrition and Foods.
Regulatory aspects of carbohydrate and lipid
metabolism as influenced by nutrition in mam-
mals. Emphasis on normal and abnonnal physi-
ological states such as obesity, ketosis and dia-
hetes.

937.  Comparative Nutrition-Protein
Metabolism and Decelopmental
Biology

Winter of even-numbered years. 4(4-0)
BCH 452, PSL 802 or concurrenily. Inter-
departmental with and edministered by Human
Nutrition and Foods.
Protein guality assessinent, protein status, pro-
tein  calorie  malnutrition, amino  acid
metabolism, protein turmover, digestion and ab-
sarption, hormonal control of protein
metabolism, developmental aspects of protein
metabolism and growth.

928. Comparative Nutrition-Minerals
Spring of even-numbered years. 3
credits. BCII 452, PSL 802. Interdepartmental
with Human Nutrition end Foods,
Forms and location in body, metabelic roles,
deficiency and toxicity signs, interrelationships,
requirements and biological availability of
SOUTCES.
929,  Comparative Nutrition-Vitamins
Spring of odd-numbered years. 3(3-0)
BCH 452 and a previous course on principles of
nutrition. Interdepartmental with Human Nu-
trition and Foods.
Chemical and physical properties, standards of
activity, occurrence, metabolic roles, antivita-
mins, deficiency and toxicity signs, require-
ments and factors affecting requirements.

963.  Genetics of Breed Improvcement
Winter of odd-numbered years. 3(3-0)

ANS 361, §TT 421,

Breed improvement. Changing gene frequency.

Genetic and environmental subdivision of

phenotypic variance.

964.  Breeding Systems and Plans

Spring of odd-numbered years. 3(3-0)

A I 9635.

Biometric relations between related animals.

Role of selection in changing populations. The

effects of different mating systems.

999. Doctoral Dissertation Research
Fall, Winter, Spring, Summer. Vari-
able credit. Approval of department.

Dairy Science DRY

850. Topics in Dairy Science

Fall, Winter, Spring. Variable credit.
Moy reenroll for credit. Approval of depart-
ment.

Topics from breeding, management, nutrition,
or physiology, changing from term to term to
include recent technical udvances.

Muster's Thesis Research
Fall, Winter, Spring, Sumnter. Vari-
able credit. Approval of depurtment.

899,

9235, Advanced Ruminant Nuftrition
Fall of even-numbered yeurs. 4(4-0}
BCIf 4528, PSL 80! or approval of department.
Microbiology, physiology and biochemistry of
ruminant digestion and the absorption and
metabolism of Tumen fermentation products.

945.  Physiology of Mammalian
Repraoduction
Winter of odd-numbered years. 4(5-0)
DRY 445 or PSL 443 or approcval of department.
Interdepartmental with the Department of
FPhysiology.
Chemistry and biosynthesis of reproductive
hormanes. Gonadal, hypothalamic aund pituitary
development of reproductive potential. Ovula-
tiom, fertilization, implantation and placentation
will be studied. Relationships of conceptus,
uterus and corpus lutcum. Parturition.

Dactoral Dissertation Research
Fall, Winter, Spring, Summer. Vuari-
able credit. Approval of department.

999,

Poultry Science PS

800.  Advanced Poulfry-Special
Problems
Fall, Winter, Spring, Summer. Vari-
able credit. Approcal of department.
Stuclies in any of the following: avian genetics,
management, nutrition, physinlogy, other arcas
of poultry science.

899, Master's Thesis Research
Fall, Winter, Spring, Summer. Vari-
able credit. Approcal of department.

999. Doctaral Dissertation Research
Fall, Winter, Spring, Summer. Vari-
able vredit. Approval of department.

ANTHROPOLOGY ANP

College of Human Medicine
College of Social Science

100. Human Evolution
Fall, Winter, Spring, Summer. 4(3-1}

Seientific fossil and archaeclogical evidence on
human cultural and biological origins; anticipa-
tion of culture in other animals; place of humans
among the primates; processes of organic evolu-
tion; modern human genetic variability; culture
as au adaptive mechanism; cultural develop-
ment to the dawn of civilization.

171.  Introduction fo Sociecultural

Anthropology (5)

Fall, Winter, Spring, Summer. 43-1)
Comparison of ways of life among primitive,
peasant and civilized pecples. Implications of
these styles of life for understanding of human
behavior in general and exotic cultures in par-
ticular.
22]. Introduction to Social and
Cultural Analysis
Fall, Spring. 4(3-1) ANP I71.

Busic theoretical framework of socie-cultural
analvsis: structural fimctionalism, evolutioniym,
and cultural ccology.

Anthropology - Descriptions
of
Courses

250. Culture, Environment and
Adaptarion (8)

Fall. 4(3-1)

Culture as an adpative process—as developed in
the million vears of human history and still in-
fluencing environmental quality, population
coutrol, and allocation of resourses in primitive
and modern societics.

IDC. Introduction to Contemporary
China

For course description, see Interdisci-
Minary Courses.

IDC. Contemporary Japan
For course description, see Interdisci-
winary Courses.
262. Status aof Women in Culture and
Socicty: A Comparative View
Fall, 3(3-0}
Cuomparative analvsis of the status of women
emphasizing non-Western  cultures  and
spcieties. Economie and domestic division of
labor between the sexes us a factor underlying
division of status, power and authoerity,

263. Ovrigin of Civilization:
Archaeology
Winter. 4(4-0)
The rise, development and spread of culture in
the period before written history. Archacologi-
cal evidence is wsed to trace the evolution of
culture as it has been reconstructed from the
excavation of prehistoric sites in the Old and
New World,

264. Creat Discoceries in
Archaeology
Winter. 44-0) )
Great discoveries in archaeology that have cap-
tured the public’s imagination and shaped the
discipline, from Olduvai Gorge to King Tut's
tomb.

265.  Vanished Peoples and Fost
Civilizations
Fali, Spring. 4(4-0)
Concepts of cultural evolution and origins of
civilization as found in popular literature rang-
ing from Atlantis to Chariots of the Gods.

266. War and Aggression

Fall, Spring. 3(3-0)
The question “What makes friends and what
makes enemies? is examined from the stand-
point of cultural anthropolegy. Violence-prone
cultures and peaceful ones are compared for fac-
tors influencing human aggression.

275. The Anfhropology of Asia
Fall. 4(4-0)

Several cultural complexes and culture types—
from hunting and gathering through complex
civilization—of East, Southeast, and South Asia.
The cultures and nature of their development
will be examined. Past and present signiticance
of cultural stability and change will be seenin a
comparative framework.

381.  The Africans and Their Cultures
Spring. 4(4-0)

Raciul and cultural problems confronting the Af-

rican peoples.

283.  Anthropological Perspectives on

Global Interdependence

Spring. 42-2) ANP 171.

Interwoven nature of cultural traditicns in the

modern world. Consideration of how people of

developing nations respond to the dominant

cultural forees of industrialized natiens.
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