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Courses 

912. Theory of Plates 
Winter. 4(4-0! MMM SIS or C E 804 or 

approval of department; MTH 422. Inter­
departmental u:ith Civil Engineering. 
Bending: of thin ela~tic plates with ,·arious 
~hapes and boundal) condition~; application of 
energy principle~ and approxim<lte methods of 
solution; thick plates; large deflection theory; 
sandwich plates. 

91.5. Theory of Elasticity II 
Spring. 3(3-0) ,'\,fMM 8I3 or approval 

of department. 
Saint-\'enant bending and torsion. Problems in 
three-dimensional linear elasticity using the 
Galerkin vector and Neuber-Papkovich ftmc­
tions. 

918. Theon) of Viscoelasticity 
Fall of even-numbered years. 3(3-0) 

M.,HM 810; MTH 422 or appro1Jal of depart-
ment. 
Fundamental linear viscoelastic stress-strain re­
lations. Model representation. Three dimen­
sional and general dPformation law~. Corre­
spondence principle. Q1tasi-static, dynamic and 
buckling: problems. 

920. Theory of Vibrations II 
Winter of odd-numbered years. 4( 4-0) 

MTH 422; l'vf E 823 or approml of department. 
Interdepartmental u:ith the Department ofJJe­
chanical Engineering. 
Vibrations of one, two, and three dimensional 
models of clastic and inelastic continua. lnterac.~ 
tion phenomena. Stability. Variational methods. 
Applications to ;teronantics, aerospace, and 
undersea technology. 

921. Theon} of Vibrations 111 
Spring of odd-numbered years, Sum­

mer. 4( 4-0) MMM 920 or appro!;al of depart­
ment. Interdepartmental with the Department 
of Mechanical Engineering. 
Nonlinear oscillations. Resonance; subhar­
monics; self-sustained motions; stabilitv. 
Methods of Poincare, \"an der Pol, etc. Randoffi 
dhrations. Parametric excitations; ~tochastic 
processes; power spectra. Applications. 

942. Advanced Topics in the Kinetics 
of Phase Transformation 
Fall of odd-numbered years; Winter 

and Spring of et:en-numbered years. 3(3-0) Mau 
reenroll fora maximum of9 credits. 

999. Doctoral Dissertation Research 
Fall, Winter, Spring, Summer. Vari­

able credit. Appror;al of department. 

MICROBIOLOGY AND 
PUBLIC HEALTH MPH 

College of Human Medicine 
College of Natural Science 
College of Osteopathic Medicine 
College of Veterinary Medicine 

200. Elementary Microbiology 
Fall, Winter. 4(3-2) Three terms of 

Natural Science. Primarily for majors outside 
the College of Natural Science. 
Description of bacteria and related forms of mic­
roorganisms, their growth and nature, their ap­
plication in industry, and their control in public 
health. 
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234. Elementary Medical 
Microbiology 
Fall. 5(4-4) CEM 130, B S 211, ap­

pror;al of department. 
Sur\"ey of inunnnology and microbiology with 
emphasi~ on pathogenic microorganisms, an­
timicrobial agents, and laboratory diagnosis. 

301. lnfroductonJ Microbiology 
Fall, Winter, Spring. 3(3-0) CEM 242, 

CEM 244 or BCJJ 200. 
Fundamentals of microbiology. Hange~ of cell 
structure and acti\"itie~; nutrition, gro\vth, and 
importance ofmaJ·or microbial groups. 

."302. Introductory Microbiology 
Laboratory 
Fall, Winter, Spring. 2(0-4) l'rfPll 301 

or concurrently. 
\lethodology of microbiology including micros­
copy, ~taining, asepsis, cttltural media and quan­
tification. 

310. Food Safety and Microbiology 
Fall. 4(3-3) Juniors; GEM 132 or con­

currently or uppror;al of department. Not open 
to students with credit in FSC 440. Inter­
departmental with and administered by thp 
Department of Food Science. 
Ell"ects of flwd handling, preparation and serv­
ice on bod safety. \1icroorg:anisms in foods. 
sanitation, fOod borne di~ea~e and food ~cn·ice 
regulations. 

400. Bacteriology for High Sehoul 
Science 
Summer. 4(4-4) Bachelor's degree and 

teaching certificate. 
Fundamental concepts, experiments, and proj­
ech usefi.1l in secondary school science courses. 

400H. Honors Research 
Fall, Winter, Spring, Summer. 2 cred­

its. May reenroll for a maximum of l:l credit.<;. 
Appro~ul of deparment. 
A four-term research project with thesis. 

406. Medical Mycology 
Fall, Spring. 4(2-6) BOT 402 or ap­

proval of department. Interdepartmental with 
and administered bu the Department of Botany 
and Plant Pathology. 
Chamcteristic~, habits, <Wd laborator} id~ntifi­
cation of fungus diseases infecting humans. 
Emphasis on laboratory techniques and mor­
phological characteristics of the variou~ my­
coses. 

413. General Virology 
Winter. 3(3-0) MPH 427 or concur-

rently. 
Physical, chemical, and biological properties of 
the viruses. 

414. General Virology Laboratory 
Winter. 1(0-4) MPH 4I3 or concur-

rently. 
Laboratory procedures employed for cultivation 
and identification of vimses. 

416. General Parasitology 
Fall. 3(3-0) B S 210, B S 211, B S 212 or 

LBC 141. 
Life history, host-parasite relationships (includ­
ing physiology, immunology, immunopathology 
and pathology) and epidemiology of selected 
groups and species of protozoan, tremotode, ces­
tode and nematode parasites. 

417. General Parasitology Laboratory 
Fall. 2(0-4) MPH 416 or concurrently 

or apprond of department. 
Identification and life hi~tories of representa­
tive species of major groups of aniwal parasites. 
Selected concepts of host-parasite associations 
will be tested Pxperimentally. 

420. Ecology uf Animal Parasites 
Summer. 6 credits. B S 212 or ap· 

prowl of department. Git:en at W. K. Kellogg 
Biological Station. Interdepartmental with the 
departments of Fisherie~ and Wildlife, and 
Zoology. 
Parasitism of animals by protm:oa, helminths 
and anthropods with emphasis on the interrela· 
tionships of host-para~ite associations with the 
natural environmenh. 

421. Microbial Physiology and 
Genetics 
Winter. 4(4-0) MPH 301, MPH 302: 

BCH 401 or BCJI 452 or concurrently. 
Cell structure and function, macromolecular 
synthesis and control, genetic capabilities of 
micToorganisms. 

422. Microbial Physiology 
Laboratory 
Winter. 2(0-6) ,lo,fPH 421 or concur-

rently. 
Laboratory work based upon the subject matter 
in \1PH 421. 

424. Microbial Genetics Laboratory 
Spring. 2(0-6) 

Laboratory work in microbial genetics. 

42.5. Microbiallicology 
Spring. 4(4·0) MPH 301 or approval of 

department. 
Fundamental concepts of microbial ecology. 
Emphasis will be placed on aquatic and soil 
habitats. 

427. lmmunobiology 
Winter. 3(3-0) B S 212; BCH 200 or 

BCH 401. 
Biological and biochemical mechnanisms of the 
immune response. Emphasis is on concepts of 
immunity. 

428. lmmunobiology Laboratory 
Winter. 2(0-6) MPH 427 or concur-

rently. 
Basic lahoratol)· technique~ in immunobiology. 

429. Microbiology of Infectious 
Diseases 
Spring. 5(2-8) MPH 302, MPH 427. 

Biology, immunology, pathogenicity, and medi­
cal aspects of microorganisms associated with 
infectious diseases of man. Methods of isolation 
and identification are emphasized in the labora­
tol)·. 

4.31. Bacterial Diversity 
Spring. 5(3-4) MPH 421. 

Morphological and physiological properties of 
divene groups of bacteria, and how these prop­
erties relate to their ecological niche and impor­
tance. Representative grOups will be i~olated 
and characterized. 

437. Introductory ;\Jedical 
Parasitology Laboratory 
Fall, Winter. 2(1-4) MPH 416 or con· 

C!trrently or appro~al of department. Primarily 
for Medical Technology students. 
Laboratol)' diagnosis of protozoan, helminth, 
and arthropod infections of man. 



440. Food Microbiology 
Spring. 5{3-4) MPH 200 or MPH 301 or 

approval of department. Interdepartmental 
with and administered by Food Science. 
:\fajor groups of microorganisms of importance 
to the food industry are studied with emphasis 
on ecological, physiological, and public health 
aspects. 

442. Soil Microbiology 
Spring. 3(3-0) MPH 200 or MPH 301. 

Interdepartmental with the Department of 
Crop and Soil Sciences. 
:\h~:ior groups of microorganisms of importance 
in soils are studied with emphasis on ecological, 
biochemical, and physical aspects. 

444. Enciromnental Microbiology 
Spring. 3(2-4) MPH 200 or MPH 301. 

Flora, methods of testing, and purification of 
cn\ironmental air and water. Treatment and 
disposal of sewage. 

IDC. Biological Membranes 
For course descriptions, see Interdis­

ciplinary Courses. 

490. Special Problems in 
Microbiology 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 12 cred­
its. Approt;a/ of department. 
Tutorial instmction in laboratory or library re­
search for advanced undergraduates. 

511. Medical Microbiology and 
Immunology 
Spring. 1 to 6 credits. May reenroll for 

a maximum of6 credits. A biochemistry course. 
Enrollment in College of Human Medicine or 
appro1;al of department. 
Basie principles of microbiology (bacteriology, 
virology, mycology and parasitology) and im­
munology. Seif'cted type-infections relate these 
principles to dbease in man. 

512. Infectious Diseases 
Fall. 4(3-3) MPH 511, or approval of 

department. Interdepartmental with the De­
partment of Medicine. 
Infectiom diseases of man, including biology of 
the causative microorganism, epidemiology, 
pathogenesis. host-parasite relationships. clini­
cal and laboratory diagnosis, and clinical man­
agement. 

.521. Medical Microbiology and 
Immunology 
Winter. Variable credit. May reet1roll 

for a maximum of 6 credits. A biochemistry 
course. Enrollment in College of Osteopathic 
Medicine or approval of department. 
Basic principles of microbiology (bacteriology, 
virology, mycology and parasitology) and im­
munology. Selected type-infections relate these 
principles to disease in man. 

.5.'HA. Medical Microbiology: 
Immunology 
Winter. 4(3-2) Second-term Veterinary 

,\Jedicine students or appro~al of department. 
Basic principles of immunology (immnnobiol­
ogy and irnmtmochemi.~try) and their relation to 
disease in animals. 

5.'11B. Medical Microbiology: 
Bacteriology and Mycology 
Spring. 5(3-6) Third-term Veterinary 

Medicine students or approwl of department. 
Basic principles of bacteriology and mycology 
and their relation to disease in animals. 

.531C. Medical Microbiology: Virology 
Fall. 3(2-2) Fourth-term Veterinary 

Medicine students or appro1;al of department. 
General properties of animal viruses; 
pathogenesis, immune response and immunop­
rophylasis in viral diseases; principles of clini­
cal virolOgy. 

531D. Medical Microbiology: 
Parasitology 
Winter. 4(3-3) Fifth-term Veterinary 

Medicine students or approwl of department. 
Basic prtnciples of parasitology (protozoology, 
helminthology, and entomology) and their rela­
tion to disease in animals. 

618. Infectious Disease Clerkship 
Fall, Winter, Spring, Summer. 1 to 17 

credits. May reenroll for a maximum of34 cred­
its. H M 602 and MED 608 or H D 608. Inter­
departmental with and administered by the 
Department of Medicine. 
The clerkship emphasizes acquisition in depth 
of knowledge and skills essential in solution of 
clinical problems in infection~ and im­
munologic diseases. Integrated basic science 
input is affOrded through relevant seminars. 

800. Seminar 
Fall, Winter, Spring, Summer. 1(1-0) 

,\Jay reenroll for a maximum of 9 credits. Ap­
prot:al of department. 

810. Topics in Microbiology 
Fall, Winter, Spring, Summer. 2 to 4 

credits. May reenroll for a maximum of 10 cred­
its if different topic is taken. Approval of de­
partment. 
Topics will be selected from taxonomic subsci­
ences such as bacteriology, virology, protozool­
ogy, mycology, and helminthology; from trans­
ecting disciplines such as microbial genetics, 
immunology, physiology, and ecology. 

813. Molecular Virology 
Fall. 4(4-0) Background in biochemis­

try, and approval of department. 
:\1olecnlar nature and biochemistry of replica­
tion of bacterial and animal \'im~es. Emphasis is 
on current advances, research concepts, and the 
role of viruses in molecular biology research. 

821. Adranced Microbial Physiology 
and Genetics 
Fall. 4(4~0) MPH 421. 

Mechanism and regulation of physiologic and 
metabolic activities unique to procaryotes: fer­
mentation, photosynthesis, respiration; autot­
rophy; micro- and macro-molecular synthesis; 
cell division: membrane processes; gene trans­
fer, recombination, and DNA repair. 

826. Ecology of Animal Parasites 
Summer. 3 credits. MPI1416, appronll 

of department. Given at W. K. Kellogg Biologi­
cal Station. 
Interaction of parasitic animals (protozoa, hel­
miniths, and arthropods) with their natmal envi­
ronment, including host, biotic and physical as­
pects. 

827. Immunochemistry 
Spring. 3(3-0) MPH 427; BCH 452, or 

WL 441, and CEM 383 recommended. 
Strncture and reacti\"ity of antigens and an­
tibodies; synthesh of immunoglobulins. Em­
phasis is on current advances and research con­
cepts. 

Military Science -Descriptions 
of 

Courses 

828. Immunochemistry Laboratory 
Spring. 2(0-6) MPH 427; MPH 827 or 

concurrently. 
Laboratory based partially on subject matter of 
MPH 827. Experimental techniques used in 
immunological assays and immune systems. 

829. Host-Parasite Relationships 
Fall. 3(3-0) MPH 427, MPH 429 or ap­

proval of department. 
Pathogenesi.'> and host responses to selected 
bacterial, parasitic, and fungal pathogens. Em­
phasis is on current research models which 
exemplify a variety ofhost-parsite relationships. 

842. Advanced Soil Microbiology 
Spring. 3(3-0) MPH 425 or approval of 

department. Interdepartmental with the De­
partment of Crop and Soil Sciences. 
Biochemistry, biology, and community ecology 
of microorganisms indigenous to soil. Emphasis 
on current research problems. 

843. Soil Microbiology Laboratory 
Spring. 2(0-6) MPH 842 concurrently 

or approval of department. Interdepartmental 
with the Department of Crop and Soil Sciences. 
Fundamental techniques of dealing with mic­
roorganisms indigenous to soil. Metabolic activ­
ity of microorganisms. Interaction between mic­
roorganisms and plants. 

890. Special Problems in 
Microbiology 
Fall, Winter, Spring, Summer. 2 to 6 

credits. May reenroll for a maximum of 12 cred­
its. Approval of department. 

899. Master's Thesis Research 
Fall, Winter, Spring, Summer. Vari­

able credit. Approval of department. 

900. Topics in Microbiology 
Fall, Winter, Spring, Summer. 2(2-0) 

May reenroll if different topic is taken. Ap­
proval of department. 
Topics will be selected from taxonomic sub­
sciencs such as bacteriology, virology, pro­
tozoology, mycology, algology, and helminthol­
ogy; and from transecting disciplines such as 
microbial genetics, immunology, phy~·iology, 
and ecology. 

901. Experimental Microbiology 
Fall, Winter, Spring, Summer . .3(0-9) 

May reenroll for a maximum of 9 credits. Ap­
prot:al of department. 
Experiments, demonstrations, and discussions 
of current research programs in various areas of 
microbiology. 

999. Doctoral Dissertation Research 
Fall, Winter, Spring, Summer. Vari­

able credit. Approual of department. 

MILITARY SCIENCE MS 

All University 

041. General Military Science 
Application of leadership technique~, the deci­
sion making proce~s and staff planning. Military 
customs and traditions. Students will concur­
rently enroll in a selected non-Military Science 
eonrsp to fulfill military professional require­
ments. 
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