
212. General Biology 
Not Winter, Sp_ring, Summer. 4(4-2) 

open to students with credit in LBS 140. 
Principles of biological diversity: taxonomy and 
systematic;,, comparative physiology, and ecol­
ogy. 

400. Biological Science for Teachers 
Fall. Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 12 cred­
its. Teacher certification with science maior or 
minor. 
A course for in-service teachers, topics will be 
selected from actual classroom problems of the 
participants. Stre;,~ will be placed on field. labo­
ratory and inquiry teaching. 

405. Topics in Biological Science 
Fall. Winter, Spring, Summer. 1 to 4 

credits. May reenroll for a lrtaximum of 8 credits 
if different topic is taken. Approval of depart­
ment. 
Presentation of single topics from the biological 
sciences by senior faculty and guest lecturers. 
Topics are selected to facilitate development of 
strong biological science programs in schools. 

418. Pield Biology for Teachers 
Fall, Winter, Spring, Summer. 4 cred­

its. Biology course or approval of department. 
Field investigation and interpretation of prairie, 
dune, forest and wetland communities. An eco­
system approach to ecological concepts. Natural 
history and identification of key species. Field 
trips required. 

420. Seminar in Recent Advances in 
Biological Science 
Fall, Winter, Spring, Summer. I to 3 

credits. May reenroll for a maximum of 6 credits 
if different topic is taken. Approval of depart­
ment. 
A series of lectures by senior faculty of topics on 
the history, development, the most recent 
advances and the possible future and limits of the 
Biological Sciences. 

460. Ornithology for Teachers 
Summer. 3 credits. !\course in biology 

or approval of department. ,\lot open to Zoology 
majors. Given at W. K. Kellogg Biological Sta­
tion. Interdepartmental with and administered 
by the Department of Zoology. 
Distribution, breeding cycles, migration, food 
and feeding habits, voice and other important 
areas of avian biology. Emphasis on field identi­
fication and natural history. 

499. Research 
Fall, Winter, Spring. 2 to 4 credits. 

May reenroll for a maximum of12 credits. 
Approval of director of biologica sciPilce pro­
gram and student's adviser. 
Undergraduates are invited on an individual 
basis into research laboratories of facultv in bio­
logical departments of the coilege. Aft€r three 
terms of research, a presentation in thesis form is 
produced and defended. 

800. Problems in Biological Science 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 18 cred­
its. B.S. degn:'e in biological science. 

805. Outdoor Endronmental Studies 
Fall, Winter, Spring. Summer. 1 to 4 

credits. May reenroll for a maximum of 9 credits 
if different topics are taken. B S 418 or ZOL 460 
or approval of department. 
Emphasis on environmental understanding. 
Development of educational materials through 
team research and testing. Trials of materials 
with elementary, middle, secondary school or 
college students. 

899. ..Waster's Thesis Research 
Fall, Winter. Spring. T/ariable credit. 

Approval of department. 

BIOMECHANICS BIM 

College of Osteopathic Medicine 

.500. Basic Concepts in Biomechanics 
Winter. 2(2-0) 1\dmis.~ion to a college 

of medicine or approval of department. l11terde­
partmental with the College of Osteopathic 
Medicine. 
Basic concepts of biomechanics and their rela­
tionship to functional anatomy and osteopathic 
manipulative therapy. 

.590. Special Problems in Biomechanic.~ 
Fall, Winter. Spring, Summer. 1 to 8 

credits. lvlay reenroll for a maximum of 32 cred­
its. Approvr.Jl of department. 
Each student will·work under direction of a fac­
ulty member on an experimental, theoretical or 
applied problem. 

60 I. Osteopathic ,Uanipulatit:e 
Medicine Clerkship 
Fall, Winter, Spring, Summer. 6 cred­

its. May reenroll for a maximum of 12 credits. 
Grade Pin all co11.rses offered in terms 1 throu,r;h 
8. 
Advanced training in the diagnosis of muscu­
loskeletal dysfunctions and application of osteo­
pathic manipulative techniques in patient care. 

620. Directed Studies 
Fall, Winter, Spring, Summer. 1 to 6 

credits. May reenroll for a maximum of 24 cred­
its. Appmval of department. 
Individual or group work on s.pecial problems 
related to biomechanics, neuromusculoskcletal 
system primarily. 

800. Special Topics 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll fora maximum of9credits. 
Approcaf of deportment. 
Independent study in topic;, of biomechanics. 

810. Biokinematics 
Fall. 3(3-0) Approval of department. 

Motion of the human body including detailed 
studies of body joint and linkage motion. 

811. Biokinetic.\· 
Winter. 3(3-0) BIM 810. 

Application of Newtonian mechanics to prob­
lems of force transmission and related motions in 
the muscular-skeletal system. 

812. Theory of Ti'lsue Mechanics 
Spring. 3(3-0) Approval of depart­

ment. 
Introduces the concepts of stress and strain in 
tissue and the dependency of mechanical param­
eters on biological factors. 

8.50. Research Seminar 
Fall, Winter, Spring. 1(1-0) May 

reenrol/for a maximum of 3 credits. Approval of 
department. 
Discussion of current research topics in biome­
chanics with strong clinical application. 

Biomedical Engineering- Descriptions 
of 

Courses 

890. Independent Study 
Fall. \Vinter. Spring, Summer. 1 to B 

credits. Afay reenroll for a maximum of 32 cred­
its. Approval of dl'partment. 
Individual or group work related to biome­
chanics and/or neuromusculoskeletal system. 

899. Mader's Thesis Research 
Fall, Winter. Spring, Summer. Varia­

ble credit. Aiay reenroll for a moximnm of 12 
crrdits. Approval of department. 
Conduct research for master's thesis. 

BIOMEDICAL 
ENGINEERING 

College of Engineering 

BME 

4I 0. Electronic Instrumentation in 
Biology and ;\.fedicine 
Fall. 4(4-0) I'vfTH 112, Pl!Y 238 or 

approval of instructor. 
Electronic components and circuits. Physiologi­
cal measuremenb. Transduction of physiologi­
cal events to electrical signals. Detection of 
physiological event;, by electrical impedance 
measurements. Ultrasonic techniques in bio­
medical systems. Biomedical application;, of 
Jasen. 

41I. Electric Theory of Nert'CS 
\Vinte; of odd-1wmbered years. 4(4-0) 

MTH 310; PH1 288. 
Neurophysiology: basic organization, structure. 
function and e!eclrical activitv of neurons. Sub­
threshold membrane pher1omena: Nernst­
P!anck equations. constant field membrane 
model, electrotonus. Membrane action poten­
tials: voltage clamp experiments, Hodgkin-Hux­
ley equations. computer simulation. 

414. Clinicallnstrumentation 
Winter of even-numbered years. 3(3-0) 

RAIE 410. 
Ultrasound theory and applications in medicine. 
Photoelectric, piezoelectric and temperature 
tramducers. Detection of physiological events 
by impedance measurements. Radiology and x­
ray techniques. hotopes and nuclear medicine. 
Lasers in medicine. Field trips required. 

424. Mflterialsin Biomedical 
Engineering 
Winter. 3(3-0) PSL 240 or PSL 431 or 

approval of department. 
Basics of materials science. Biocompatibility of 
metals, polymers and ceramics. Internal and 
external prosthetic materials. 

4.11. Biological Transport Mechanisms 
Spring. 3(3-0) MTII215. 

Mechanisms which govern tramport or momen­
tum, heat and ma.<.s. Application to mathemati­
cal description of transpo~t processes in 
biological systems and to solution of biomedical 
problems. 

481. Tissue Biomechanic.~ 
Fall. 3(3-0) ANT 316 or approval of 

department. 
Fundamentals of continuum mechanics in rela­
tion to morphological classification of tissue. 
Mechanical properties of connective and muscle 
tissue. 
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of 
Courses 

499. Independent Study 
Fall, Winter, Spring, Summer. 1 to 4 

credits. May reenroll fora maximum of9credits. 
Approval of instructor. 
Individual reading and research under the 
superYision of a member of the Biomedical Engi­
neering Committee. 

BOTANY AND 
PLANT PATHOLOGY BOT 

College of Agriculture and Natural 
Resources 

College of Natural Science 

201. Plants, People and the 
Environment (N) 
Fall, Spring. 3(3-0) 

Relevance of plants to modern society. Basic 
botanical concepts and socially significant 
groups of pl<intS. Natural resource exploitation. 
Plants as they relate to human population 
growth, food production. and energy resource 
depletion. 

205. Plant Biology 
Fall. 3(3-0) High school chemdry and 

high school algebra. 
An introduction to plant science for students 
seeking a general kno\vledge of the principles of 
plant biology as well as for prospective plant sci­
ence majors. 

206. Plant Biology Laboratory 
Fall. 1(0-3) BOT 205 or concurrently. 

Physiological experiments and hands-on study of 
plant diversity at the cellular, tissue and whole 
plant level. 

301. Introductory Plant Physiology 
Winter, Spring. 4(2-4) GEM 141 or 

GEM 151; GEM 161; BOT205 orB S210or LBS 
141. Introductory organic chemistry recom­
mended. 
General principles of plant physiology relating 
plant structure to function. Topics include cell 
physiology, water relations, effects of light and 
temperature, respiration, photosynthesis, min­
eral nutrition, and hormone action. 

302. Introductory JUorphology 
Winter. 4(2-4) BOT 205 orB S 212 or 

approval of department. 
Structures and life cycles of representative plant 
groups showing progressive evolutionary devel­
opments. 

318. Introductory Plant Systematics 
Spring. 4(2-3) BOT 302 orBS 212 or 

approval of department. 
Plant diversity with emphasis on identification, 
classification, nomenclature, and evolutionarv 
relationships of vascular plants. · 

335. Fossil Plants, Their History and 
Paleoecology 
Spring. 3(3-0) One course in geology or 

botany or biology or approval of department. 
Interdepartmental with and ad:ministered by 
the Department of Geology. 
History of plant~ through geologic time; their 
form and evolution; how and where found, 
identified and reconstructed; their use in deter­
mining ancient geographic patterns, paleoen~ 
vironments, paleoclimates and community 
structure. Field trip. 
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336. Economic Plants 
Winter. 3(3-0) 

Histories, characteristics, and origins of plants 
used in industrial processes, drug manufacture, 
and agriculture. Nontechnical to broaden stu­
dent's cultural interest in plants. 

400. Aquatic Plants 
Fall. 3(2-3) BOT 318 or BOT 302. Stu­

dents may not receive credit in both BOT 400 
and BOT423. 
Aquatic plants, their classification, ecology and 
economic importance. Relationships to prob­
lems in fisheries, in \vildlife management, and to 
role in limnology. Experience for student in 
plant ecology, aquatic biology, and water sani­
tation. 

40011. Honors Work 
Fall, Winter, Spring. 3(0-6) Approval 

of department; Seniors. 

401. Special Problems 
Fall, Winter, Spring. Summer. 1 to 4 

credits. J\!fay reenroll for a maximum of 16 cred­
its. BOT 302, Seniors, approval of department. 
Students with special ability may carry on labo­
ratory research or study of published literature 
on a selected topic. 

402. Introductory Mycology 
Fall. 4(2-6) B S 212 or LBS 140 or 

approval of department. 
Survey of the fungi including characteristics, 
habits and diversity. Background course for biol­
q,ry students or those expecting to specialize in 
microbiology, mycology, plant pathology, or 
other field~ involving fungi. 

40.5. Introductory Plant Pathology 
Fall. 4(2-4) BOT 302 or B S 212 or 

approval of department. Students may not 
receive credit in both-BOT 405 and BOT 407. 
General principles of plant pathology including 
detailed study of selected diseases as examples of 
important group.~. 

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

approval of department. Interdepartmental 
with the Department of Microbiology and Pub­
lic Health. 
Characteristics, habits, and laboratory identifi­
cation of fungus diseases infecting humans. 
Emphasis on laboratory techniques and mor­
phological characteristics of the various 
mycoses. 

407. Diseases of Forest and Shade Trees 
Spring. 4(3-2) BOT 301; BOT 302; 

BOT 318 or FOR 204. Students may not receive 
credit in both BOT 405 and BOT 407. 
Diseases which affect trees in forests, parks, sub­
urbs and nurseries, and methods of control. 

409. Plant Disease Control 
Winter of odd-numbered years. 3(3-0) 

BOT405. 
Principals and methods in controlling plant dis­
ea~es. Considerable emphasis is placed on the 
chemistry of fungicides, and their role in con­
trolling plant disea~es. Other factors affecting 
disease epidemiology are covered. 

411. Systematic Botany 
Summer. 4(2-6). B S 212. BOT 302 or 

approval of department. Students may not 
receive credit in both BOT 411 and BOT 425. 
Taxonomy, identification, and evolutionary 
relationships of vascular plants, illustrated by 
the local flora; extensive field studies. 

413. Environmental Plant Physiology 
Winter. 3(3-0) B S 210 or LBS 141 or 

BOT205. 
Major topics include plant-soil-water relation­
ships, gas exchange, and stress physiology. 
Minor topics include mineral nutrition and 
energy budgets. 

414. Plant Physiology: Metabolism 
Fall. 5(3-4) GEM 241; B S 210 or LBS 

141 or BOT 205; BOT 301. 
General principles underlying plant metabolic 
processes. Nutrient requirements, photosynthe­
sis, translocation, respiration, nitrogen metabo­
lism, and structures associated with these 
processes. 

415. Plant Physiology: Growth and 
Development 
Spring. Summer of even-numbered 

years. 5(3-4) BOT 414 or approval of depart­
ment. 
Growth and development in plants. Topics 
include the chemistry and effects of hormones, 
tropisms, thermoperiodicity, reproduction, 
vernalization and photoperiodism, photo­
morphogenesis, dormancy, and biological 
clocks. 

421. Field Studies of Freshwater Algae 
Summer. 3 credits. Students may not 

receive credit in both BOT 421 and BOT 447. 
One year of botany or zoology or approval of 
department. Given at W. K. Kellogg Biological 
Station. 
An ecological approach to the study of freshwa­
ter algae. Algal taxonomy, morphology, life his­
tories and distribution. Emphasis on 'ecological 
indicator' groups. Extensive field collections. 
Methods of collection, preservation, and enu­
meration. 
Approved through Spring 1987. 

423. Aquatic and Wetland Plants 
Summer. 3 credits. Students may not 

receive credit in both BOT 423 and BOT 400. 
BOT 302, B S 212 or approval of department. 
Given at W. K. Kellogg Biologica? Station. 
Extensive exposure to plants in aquatic environ­
ments. Emphasis on systematics, morphology, 
evolution and community relations. Survey of 
diverse wetland and aquatic habitats with 
numerous field trips. 

425. Field Plant Systematics 
Summer. 4 credits. B S 212 or approval 

of department. Students may not receive credit 
in both BOT 425 and BOT 411. Given at W. K. 
Kellogg Biological Station. 
Classification, evolUtion, distribution and biol­
ogy of vascular plants. Emphasis on field recog­
nition, indentification. Numerous field trips to 
diverse habitats for common, rare, native and 
introduced plants. 

427. Cell Biology 
Fall. 4(4-0) BCH 200 and one year of 

general botany or general zoology. 
Organization and structure of the cell, with 
emphasis on eukaryotes. Structure and function 
of the nucleus and cytoplasmic organelles. An 
introduction to molecular biology. 

434. Plant ATUltomy 
Fall. Summer of even-numbered years. 

4(2-4) BOT 302. 
Principles underlying the differentiation and 
growth of vegetative plant structures with spe­
cial emphasis upon their functional and develop­
mental genetic relationships. 


