499.  Landscape Architecture Design
Thesis
Spring, Summer. 5¢(1-8) Senior
majors.

Demonstration of analytical, creative and tech-
nical competencies in the development of
methods and/or concepts leading to design
solutions for contemporary landscape architec-
ture problems.

VETERINARY MEDICINE VM

(COLLEGE OF)

500A. Introduction to Veterinary

Medicine 1

{S§SM 501.) Suymmer, 2(2-0) Admis-
sion to professional veferinary program.
Species and breed identification, predisposition
for specific diseases, basic care and feeding,
restraint and handling of small domestic ani-
mals, unusual pets, and laboratory animals.

500B. Introduction to Veterinary
Medicine I
Fail. 2(2-0) Second-term Veterinary
Medicineg students.
Large animal practice present and future. Fumn-
damentals of equine conformation, gaits, shoeing,
feeding and routine medical care. Economics
and management factors in diseases of food
animals.

S500C. Introduction to Veterinary

Medicine I

(LSM 503.) Winter. 4(3-3)
term Veterinary Medicine students.
Physical and systemic examination of the various
domestic and laboratory species. Common re-
straint procedures, clinical skills, diagnostics
and an approach to clients are included.

Third-

500D. Iniroduction to Veterinary
Medicine IV
(SSM 502.) Spring. 4(3-3) Fourth-
term Veterinary Medicine studenis.
Anesthetic principles, agents and techniques.
Basic surgical prineiples, including aseptic
technic, hemostasis, wound healing, suturing and
suturing materials. Fundamentals of radiology.

S00E. Introduction to Veterinary
Medicine V

Spring.  3(3-0)
inary Medisine students,
Emphasis on behavior of animals relating to
disease prevention and treatment. Lectures,
discussions and demonstrations on veterinary
ethology including animal communications, re-
production, restraint, handling, housing and
feeding habits,

Fourth-term  Veter-

501. Client Commaunication

(500.) Spring. 1(0-2)
Veterinary Medicine students.
Communication and interviewing skills as the
basis for establishing and maintaining effective
client relationships.

Fourth-term

502. Metabolic Diseases,
Endocrinology and Epidemiology
Summer, 4(4-0) Fifth-term Veter-
inary Medicine students.

Biochemical and physiological basis of meta-
bolic and endocrine diseases of animals including
diagnosis, treatment and management, Prin-
ciples of epidemiology and their application in
the study of diseases in animal populations.

]

504, Urinary and Hematopoietic
Systems
Summer. 6(4-8)
inary Medicine students.
Integrative approach to the understanding of
the urinary system in health and disease of
animals. Pathogenesis, diagnosis, and clinical
management of diseases of the hemopoietic and
lymphoid organs and tissues.

Fifth-term Veter-

510. Survey of Infectious Agents

Fall. 4(4-0) Sixth-term Veterinary
Medicine students,

Host-micreorganism  relationship in diseases of
animals; laboratory diagnosis, treatment, con-
trol, and public health sigpificance will be
emphasized.

512, Nervous System

Fall., 3(2-1) Sixth-term Veterinary
Medicine students.

Normal and abnormal neural strueture and
function in animals with emphasis on clinical
neurology and neuropathology.

514, Cardiovascular and

Respiratory Systems

Fall.  7(5-8) Sixth-term Veterinary
Medicine students.
Pathogenesis, diagnosis, and management of
cardiovascular and respiratory diseases of

animals; anatomical, physiological, and pharma-
cological principles providing basis for medical
and surgical treatment will be emphasized.

516, Reproductive System

Fall. 5(4-3) Sixth-term Veterinary
Medicine students.

Reproductive diseases of animals with emphasis
on genital structure and function, endocrine
interrelationships, methods for examination of
mammary gland and reproductive tract, diag-
nesis, and treatment.

518, Diagnostic and Surgical
Procedures
Fall. 2(0-8) Sixth-term Veterinary

Medicine student.
Demonstration and performance of some pro-
cedures applicable to nervous, reproductive, and
respiratory systems.

520.  Veterinary Public Health
Winter. 3(3-0) Seventh-term Veter-
inary Medicine students,

Fublic health aspects of veterinary medicine;
the nature of laws, ordinances, and regulations;
and veterinary medicine’s role in the protection
of the environment, ecology, and ensurance of
food hygiene,

822,  Digestive System and Nutrition
Winter. 9(6-8) Seventh-term Veter-

inary Medicine student.

Pathogenesis, diagnosis, and treatment of

diseases of the alimentary tract and digestive
organs of animals, Recogmition and rational
therapy of nutritional diseases in animals.

524.  Integumentary System

Winter, 4(3-3) Seventh-term Veter-
inary Medicine students.
Diseases of the integumentary system of

animals with emphasis on laboratory examina-
tions, interpretations of pathological features,
diagnosis, and treatment.

Zoology — Descriptions
of
Courses

526,  Musculoskeletal System [
Winter. 4(2-8) Seventh-term Veter-
ingry Medicine students.

Diagnosis and treatment of musculoskeletal
diseases of animals with emphasis on path-
clogical changes, radiclogical technics, and in-
terpretation of radiographs. Surgical procedures

applicable to small animals will be demon-
strated.
530.  Veterinary Toxicology

Spring.  4(4-0) Eighth-term Veter-
inary Medicine students,

Pharmacological basis and pathological features
of diseases of animals caused by common toxic
chemioals with emphasis on clinical manifesta-
tions, diagnosis, prevention, and treatment.

832.  Visual and Auditory Systems
Spring. 3({2-3}) Eighth-term Vefer-
inary Medicine students.

Methods of examination, diagnosis, and treat-
ment of diseascs involving the eyes or ears of
animals with emphasis on the anatomical,
physiological, and pathological features.

Musculoskeletal System IT

Spring. 5(2.9) Eighth-term Veter-
ingry Medicine student.

Diagnosis, prognosis, and management of
musculoskeletal diseases of the equine with
emphasis on anatomical relationships to normal
and abnormal function. Surgical procedures ap-
plicable to equine and ruminant will be per-
formed,

534,

336.  Orthopedic Surgery

Spring, 6(4-6) Eighth-term Veter-
inary Medicine students.

Principles of orthopedic surgery and anatomical
relations of the musculoskeletal systems in the
canine and feline,

538. Velerinary Medical History,
Ethics, Jurisprudence, and
Epidemiology
Spring.  2(2-0)
inary Medicine students.
Historical background, ethical principles, and
legal responsibilities of the veterinary medical
profession.  Epidemiological problems will be
resolved and discussed.

Eighth-term  Vefer-

ZOOLOGY ZOL
College of Human Medicine
College of Natural Science

College of Osteopathic Medicine

Resource Ecology and Man
For course description, see Interdis-
ciplinary Courses.

IDC,

Nature and Man

Spring. 4(2-6) Three terms of nai-
urgl selence; not open fo zoology majors.
Relates man to his natural environment, Chief
emphasis on identifying characteristic animal
life in broad areas of nature and how man fits
or misfits into these. Lectures, laboratory and
field trips illustrate this relationship.

Jol1.
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Descriptions —~ Zoology
ot
Courses

302.  Vertebrate Life of the Past

Fall. 3(3-0) One course in physical
or Hiological science or Juniors. Interdepari-
mental with and administered by the Geology
Department. .

Fossil vertebrates from fish to man.

303.  Introductory Animal Systematics
Fall. 4(4¢-0) BS 212, LBC 344 con-
currently, not open to zoology majors. Students
may not receive coredit in 303 and 305 or 303
and 381,
A general survey of the animal kingdom. Topics
include origin, evolution and diversity of in-
vertebrate and vertebrate groups, their systematic
and present status.

304. Biology, Behavior and Man
Winter. 3(3-0) Juniors; not open to
zoology majors.
Examines philosophical and biological issues
which make the study of animal behavior rele-
vant to man. Emphasizes history of animal
behavior, current theories, and experiments re-
lating biological and environmental determi-
nants of adaptive and non-adaptive behavior
patterns.

305. Biology of Verlebrales

Fall. 473-3) BS 212. Students may
not receive credit in both 305 and 303.
Primarily concemed with natural history of
vertebrates. Topies include morphological char-
acteristics, ecology, zoogeography, and taxonomy
of vertebrate animal groups. Laboratory in-
volves recognition of representative species
within the various classes.

314. Comparative Anatomy of
Vertebrates
Fall, Winter. 5(3-6) BS 212.
Comparative anatomy and evolution of verte-
brates, The dogfish and a mammal dissected in
the laboratory.

317.  Principles of Development

Fall, Spring. 3(3-0) B § 212.
Development of animals, especially vertebrates.
Principles are illustrated by modem experimen-
tal studies of developmental problems.

318.  Principles of Development
Laboratory
Fall, Spring. 2(0-6) 317 or conctir-
rently; B § 212,
Principles of development illustrated by analysis
of the ontogeny of selected organisms.

341,  Human Heredity

Fall, Winter, Spring, Summer.  4(3-3)
Three terms of Natural Science; Sophomores;
not open to zoology majors. Students may not
receive credit in more than one of the follow-
fng: 341, 441.
Inheritance of human, physical, physiclogical,
and psycholegical traits, and forces that influ-
ence human evolution. Foundation is laid on
which applications of heredity in fields of edu-
cation, sociology, anthropology, psychelogy, den-
tistry, and medicine must rest, Course includes
field trips to state institutions.

344. Introductory Animal
Systematics Laboratory
Fall. 1(0-3) 303 concurrently. In-
terdepartmental with and administered by Ly-
man Briggs College.
Laboratory examination of form and function
of representative vertebrate and invertebrate
animals.
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381, Fundamentals of Inveriebrate
Zoology
Winter, 4(3-3) BS§ 212. Studenis
may not receive credit in both 381 and 303.
Form and function of representative inverte-
brates. Meets requirements for a course in In-

vertebrate Zoology. Students expecting to obtaims:

advanced degrees in Zoology or those more in-
terested in a systematic or ecological approach
should elect Zoology 481.

389.  Animal Ecology
Spring. 4(3-4} B § 212 or concur-
rently.
Animals in relation to their environment. Fac-
tors affecting the distribution and abundance of
animals. Interrelationships between climate, soils,
vegetation, geologic history and animal life.
Population characteristics as related to reproduc-
tion and mortality factors.

391, Zoological Problems

Fall, Winter, Spring, Summer. I to 8
credits. Meay re-enroll for a maximum of 12
credits.  Juniors; B S 212; 6 credits in zoology;
approval of department,
Advanced work in morphology, field zoology,
genetics, mammalogy, ornithology, or ichthy-
clogy.

400H. Honors Work
Fgll, Winter, Spring. Variable craedit.
Juniors.

401,  Comparative Physiology 1

Fall. 4(3-4) PSL 240 or B § 212
and CEM 132. Interdepartmental with and
administered by the Depariment of Physiology.
A comparison of osmoregulation, digestion, res-
piration, and other physiological processes in a
wide range of organisms.

402,  Comparative Physiology 11
Winter, 4(4-0) 401 or approval of

department. Interdepartmental with the De-

partment of Physiology.

A comparison of sensory, motor, endocrine and

other integrative mechanisms in animals,

404.  Biological and Ecological
Concepis for Engineers and
Mathematicians
Winter. 3(3-0) Approval of depari-

ment. Interdepartmental twith Systems Secience.
Biological and ecological congepts important to
formal analysis of living systems, vital proper-
ties, processes, and limitations; population dy-
namics, selection, competition, and predation;
ecological community structure and function;
industrialized ecosystem,

408.  Freshwater Ecology

Summer. 6 credits, BS 212 or ap-
proval of department, Given at W. K. Kellogg
Biological Station. Interdepartmental with Bio-
logical Science and the Department of Botany
and Plant Pathology and administered by
Biological Science.

The ecology of freshwater ecosystems, their
biotic structure, and the functional interrelation-
ships of environmental variables regulating pop-
ulation dynamics, productivity and community
structure, Extensive field investigations,

410,  Terrestrial Ecology

Summer. & credits. BS 212 or ap-
proval of department. Given at W. K. Kellogg
Biological Station. Interdepartmental with Bio-
iogical Science and the Department of Botany
and Plant Pathology and administered by Bio-
logical Science.
Factors determining distribution and abundance.
Interrelationship of plants, animals, and en-
vironment. Extensive field investigations of
several types of terrestrial communities in light
of current theory.

412.  Principles of Animal Behavior

Summer. 4(4-0) For teachers of hi-
ology. Not applicable toward major in zoology.
Evolutionary, hormonal, and neurclogical bases
of animal behavior,

413.  Animal Behavior
Spring. 4(4-0) B § 212.

Description of the known behavior of the various
vertebrate and invertebrate phyla with emphasis
upon adaptive significance, Thus, special at-
tention will be given to mating, defensive, and
nutritive behavior. The genetics and ontogeny
of behavioral patterns will be presented where
known. Behavior will be related to the ecology
of various animal populations.

414, Biological Mechanisms of Animal
Behavior
Winter of odd-numbered years. 3(3-0)
or 5(3-6) 413 recommended.
Consideration of neurological and hormonal
mechanisms controlling behavior. Emphasis will
be upon mammalian systems, and will deal with
the assumptions which underlie ecurrent con-
cepts in the biology of behavior.

415.  Ecological Aspects of Animal
Behavior
Fall. 4(4-0) 4I3.

Consideration of orientation, navigation and
homing behavior, food preferences, habitat se-
lection, exploration, behavioral periodicity, com-
munication, social organization and the embry-
ology of behavior. In both vertebrates and in-
vertebrates.

417.  Advanced Developmental
Biology
Spring. 3(3-0) or 5(3-6) 317.
Molecular and cellular biology of development.
Complementary labroratory exercises with em-
phasis on experiments,

420.  Ecology of Animal Parasites
Summer. 8§ credits. BS§ 212 or ap-
proval of departinent, Given at W. K. Kellogg
Biological Station. Interdepartmental with the
departments of Microbiology and Public Heelth
end Fiskeries and Wildlife and edministered
by the Department of Microbiology and Public
Health.
Parasitism of animals by protozoa, helminths
and anthropods with emphasis on the interrela-
tionships of host-parasite associations with the
natural environments.

425.  Marine Ecology
Winter. 3(3-0) 381, 303.

Relation of marine organisms to their envirom-
ment. Food webs, productivity, diversity and
adaptations, Estuarine, coral reef, open water
and sea foor communities. Harvesting, aqua-
culture and marine food resources,

430. Vertebrate Paleontology

Winter. 4(3-3) 314, or approval of
department, Interdepartmental with and edmin-
istered by the Geology Department.
Fossil vertebrates with emphasis on the evolu-
tion of major groups. Laboratories om modem
techniques and on the identification and inter-
pretation of fossils.

437.  Intvertebrate Paleoniology

Fall. 4(3-4) GLG 202 or ZOL 381
or approval of department. Interdepartmental
with and administered by the Geology Depart-
ment,
Systematies and evolution of marine inverte-
brates; uses of fossils in correlation and delinea-
tion of geologic time; structure and morphology
of fossils as related to evolutionary develop-
ment.



438.  Palececology

Spring. 4(3-4) GLG 202 or ZOL
389 or approval of department. Interdepari-
mental with and aedministered by the Geology
Department.
Distribution and abundance of marine fossils;
response of skeletal morphology to environ-
mental conditions; uses of fossils in reconstruct-
ing ancient climates and depositional environ-
ments.

441.  Fundamental Genetics

Fall, Spring. 5(5-0) B § 212, Stu-
dents may not receive credit in more than one
of the following: 341, 441.
Survey of principles of heredity in animals,
plants, and mieroorganisms. Serves as single
course in genetics for majors in any of the bio-
logical sciences, and as prerequisite for further
work in genetics,

442.  Advanced Genetics

Winter. 3(3-0) or 5(2-9) 441; MTH
108 or 111 recommended.
Population genetics and the genetic analysis
of evolution. Optional laboratory with in-
dividual research projects.

443.  Developmental Genetics

Spring. 4(4-0) 441 and 317.
Mechanisms of gene action, Role of genes in
the embryology, morpholegy, and physiclogy
organisms.

456.  Foundations of Developmental
Biology
Winter of odd-numbered years. 3(3-0)
317; 417 recommended.
Reading and discussion of original research
which posed significant problems of modermn
developmental biology.

460, Field Ormithology

Summer. 3 credits, B 8 212 or ap-
proval of department. Given at W. K. Kellogg
Biological Station.
The study of birds of the regional area, with
emphasis on field techniques in relation to
problems in avian identification, ecology and
behavior.

461.  Ornithology

Spring. §(3-6) 305,
Principles of classification, structuge, distribu-
tion, migraticn, life histories, and habits. Lab-
oratory and field identification of birds by size,
form, color, song and habitat.

471.  Ichthyology

Spring. 31(2-3) FW 301 or ZOL 305
or 314, Interdepartmental with and admin-
istered by Fisheries and Wildlife Depariment,
Classification and natural history of fishes, Em-
phasis on food, game, and forage fishes.

4768.  Limnology

Winter. 3(3-0) B § 212. Interde-
partmental witk and administered by the Fish-
eries and Wildlife Department.
Ecology of lakes and streams with special
reference to physical, chemical, and biological
factors affecting their productivity.

477.  Limnological Methods

Winter, 3(0-9) 481; F W 476 con-
currently; ENT 301, 302 recommended. In-
terdepartmental with and administered by the
Fisheries and Wildlife Department.
Methods and instruments of limnological field
investigation on lakes and streams.

479.  Soil Zoology

Fall. 4(2-6) BS 212.
Ecology and biology of soil-dwelling animals,
with emphasis placed on protozoa, annelids and
arthropods.

480. Biolozy of Fresh-Water and
Terrestrial Invertebrates
Summer, 6 credits. 381 or BS 212
and approval of department. Given af W. K.
Kellogg Biological Station.
Systematics and ecology of invertebrates with
emphasis on the local fauna.

481. Invertebrate Zoology

Fall. 5(3-6) 381 or B § 212 and
approval of department,
Biology of invertebrates with special reference
to their natural history, classification, distribu-
tion, and economic importance,

482.  Biology of the Protozoa

Winter., 3(3-0) or 5(3-8) B § 212.
Morphology, physiology and natural habitats of
protozoa.

483,  Physiological Ecology

Fall. 4(3-3) BS 212.
Physiological aspects of basic ecological princi-
ples and concepts,

484,  Herpetology

Spring. 5(3-6) 305 or 314.
Classification and natural history of amphibians
and reptiles, with emphasis on Michigan
species.

486. Mammalogy
Fall. 4(2-6) 305 or 314.

Classification distribution, natural history of
mammals, with emphasis on Michigan species.
Field studies, preparation of study specimens.

489.  Animal Distribution
Winter. 3(3-0) 441; 3588 recom-
mended,

Principles and patterns of animal distribution.
Emphasis on major faunal regions, centers of
origing, and concepts relating to the distribution
of modem vertebrates.

491.  Quantitative Biology

Fall. 4(4-0) STT 423 or approval
of department.
Application of biometrical technigues to biologi-
cal problems,

492,  Cytochemisiry
Spring. 4(3-3) BS 212,

General principles of microscopy, microtomy,
fixation, embedding and sectioning of animal
tissues; study of various cellular organelles and
the localization of lipids, carbohydrates, pro-
teins, nucleic acids and variocus hydrolyte
enzymes in the cells,

495. Undergraduate Seminar

Fall, Winter, Spring. 1{1-0) May re-
enroll for a maximum of 3 credits. Juniors, and
approvel of department.
Reading and discussion of articles relating to
economic, social and environmental impact of
new discoveries in biologieal sciences.

487.  Principles of Endocrinology
Winter. 4(4-0) One wear organic
chemistry; 317, Interdepartmental with the De-
partment of Physiology.
Hormonal principles, illustrated by experimental
chservations, in vertebrates and invertebrates.
Emphasis on cellular endacrinology, Group dis-
cussion, background in organic chemistry and
cell biology strongly recommended. Term paper
required.

Zoology — Descriptions
of
Courses

817.  Ecology of Zooplankton

Summer of every third year, Given in
1974. 3 credits. Given at W. K. Kellogg Bio-
logical Station.
Biology, distribution, and abundance of plank-
tonic animals with special emphasis on life
tables, filtering rates, food selection, production
dynamics, fish predation, niche and species
diversity.

820.  Behavior of Animal Populations
Fall, 4(4-0) 413 and written approval

of department,

Behavior on the ecological level. Characteristics

of populations rather than individuals will be

stressed. Evolution will be considered on the

population level,

821. Oniogeny of Behavior

Winter. 4(4-0) 317, 413.
Changing patterns of behavior during the de-
velopment of individual animals; effects of ex-
perimental control of external environment, and
neurological and chemical intervention upon
behavior.

822.  Behavior of Aquatlic Animals
Fall. 4(3-3) 413;: F W 476 recom-

mended.

Emphagis will be upon vertebrates, Approach

will be primarily ecological on adaptation to

special aquatic environments.

823.  Neurological and Hormonal
Correlates of Animal Behavior
Spring.  4(4-0) 414, 415.

Lectures, papers and discussions on the neural

and hormonal determinants of animal behavior,

Emphasis will be placed upon tmammalian

behavior.

825. Tropical Biology: An Ecological

Approach

Winter, Summer. 12 credits. Ap-
proval of department and acceptance by Organi-
zation for Tropical Studies. Interdepartmental
with and administered by the Botany and Plant
Pathology Department.
An introduction in the field te the principles of
ecology as they operate in the tropics, especially
concerning the tropical environment and bicta,
ecologic relations, communities and evolution in
the tropics, Given in Costa Rica by Organiza-
tion for Tropical Studies.

830. Advanced Vertebrate Zoology
Winter, 4(4-0) May re-enroll for a

maximum of 12 credits. 305; twe years of

undergraduate zoology and aepproval of depart-

ment.

Advanced vertebrate biology including system.

atics, ecology, distribution, morphology.

833.  Advanced Invertebrate

Pdlenntology

B. QUANTITATIVE PALEONTOLOGY

Spring. 3(2-4}) 437 or 438, Inter-
departmental with and administered by the
Geology Department.
Application of mathematical tools to pale-
ontological preblems, including statistical ap-
lications and numerical taxonomy; computer ap-
plications.

C. PALEOECOLOGY

Spring.  32-4) 437 or 438. Inter-
departmental with and administered by the
Geology Depariment,
Advanced problems in the distribution and
abundance of fossil invertebrates; morphological
adaptations to environmental pressures.

I}, Fossi. MORPHOLOGY

Spring. 3(2-4) 437 or 438. Inter-
departmental with aend administered by the
Geology Department,
Skeletal morphclogy of fossil invertebrates,
emphasizing the multivariate morphometric ap-
proach and other modern methods of morph-
ological analysis.
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of
Courses

834. Advanced Vertebrate
Paleontology
Winter of even-numbered years. 3(3-0)
430 or approval of department. Interdepari-
mental with an administered by the Geology
Department.
Recent advances and controversial issues in
vertebrate paleontology including origin, clas-
sification, phylogeny, and stratigraphic relation-
ships of fossil vertebrates.

839.  Population Ecology

Summer. 6 credits. Approval of de-
partment. Given at W, K. Kellogg Biological
Station. Interdepartmental with the Betany and
Plant Pathology Depariment.
An experimental-field approach to the study of
populations and communities. Selected topics
will deal with population growth, compesition,
predation, community structure and specics
abundance. This course is intended to comple-
ment 892.

843. Ecosystem Analysis, Design and
Management
Spring. 3{3-0) SYS 442 or ZOL 404.
Interdepartmental with and adminisiered by
Systems Science.
Groups of students from various biological and
non-biological disciplines will synthesize and
analyze models of selected biological systems.
Projects should yield information relevant to
solution of contemporary ecolegical problems.

844.  Problems in Human Genetics
Spring. 5(5-0) 441 or approval of
department.
Methods used in the study of human genetics
and their application to medical, physiological
and social problems. Laboratory consists of field
trips and independent study selected by the
student in consultation with the instructor.

845. Organic Evolution

Winter. 4(4-0) 441 and a course in
comparative biology.
A historical view of evoluticnary thought, =
presentation of the evolution of prebiolegical
systems and a critical evaluation of the evolu-
tion of genetic systems.

847. Analysis of Gene Organization
and Transmission
Winter of odd-numbered years. 4(4-0)
441 and approval of department.
Formal and molecular analysis of gene organiza-
tion and transmission in higher eucaryotes. In-
tended for graduate students with background
in genetics and/or cytogenetics.

850.  Ultrastructure

Fall. 4(2-6) BOT 427.
New developments in instrumentation and tech-
niques of electron microscopy and their practi-
cal application in studying morphological and
physiolegical changes in various organ systems,

857.  Experimental Morphology
Spring.  4(3-1} 317.

Analysis of mechanisms of morphogenesis, par-

ticularly as these oceur in post-gastrular stages
of development. The significance of tissue inter-
actions in developing and regenerating systems
will be emphasized.

858. Neurcembryology
Spring. 4(4-0) 318 and approval of
department.

Experimental analyses of morphogenesis of ver-
tebrate nervous systemns.

859.  Analysis of Hormone Action
Spring. 4(4-0) 317 or approval of
department. Interdepartmental with the Physi-
ology Department.
Discussion of recent work on the molecular and
developmental aspects of hormone action in
vertebrates and invertebrates. Selected topics to
vary from year to year.
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865. Advanced Neurcbiology

Winter. 3(3-0) BPY 825. Interdepart-
mental with the departments of Biephysics, Bio-
mechanics, Physiology and Psychology and ad-
ministered by the Department of Biomechanics.
Basic organization, structure and function of
neural networks comprising sensory, motor, and
autonomic systems including examples from
invertebrates and vertehrates.

871. Ecology of Fishes

Summer. 6 credits. Approval of in-

structor or 389 or FW 473, Given at the
W. K. Kelloge Biological Station. Interdepart-
mental with the” Department of Fisheries and
Wildiife,
Exploration of ecological problems with par-
ticular emphasis on growth, foocd and habitat
selection, population biclogy and niche relations.
Field and experimental investigations of fish
communities.

878, Comparative Limnology

(478.) Summer. 6 credits. Approval
of department. Given at W. K. Kellogg Bio-
logical Station. Interdepartmental with the
Botany and Plant Pathology Department.
Theoretical concepts and methods of analysis
of environmental parameters influencing pro-
ductivity of freshwaters, Comparative field in-
vestigations of lakes, streams, and other aquatic
habitats.

881. Biclogy of the Arthropoda

Winter, 5(3-8) 481 or approval of
department, Interdepartmental with the Ento-
mology Department.

Ecology, life cycles, morphology, taxonomy, and
distribution of arthropoda other than insects.

882. Cellular Morphogenesis

Foll. 2(2-0) One course in bicchem-
istry, approval of department.
Selected topics on the structure, biological proe-
esses and differentiation of living cells.

883. Laboratory in Cellular
Morphogenesis
Fall. 2(0-8) Approval of departmend.
Laboratory work in cellular morphogenesis ac-
companying 882,

884. Invertebrate Neural Systems

Fall of odd-numbered vyears. 4(3-3)
Biochemistry and neurophysiology recommended.
Nervous systems in the invertebrates, including
sense organs, effector organs, cemtral aervous
systems and integrative mechanisms.

885.  Vertebrate Neural Systems I
Fall of odd-numbered years. 5(3-4)
Approvel of department; ANT 815 and BPY
825 recommended. Interdepartmental with the
Biophysics, Physiology and Psychology Depart-
ments and administered by the Psychology De-
partment.
Structure and function of major component
systems of wvertebrate brains, their evolution,
ontogeny and comparative analysis in mammals,
birds, reptiles, amphibians and fish. Interrela-
tion of behavioral, anatomical and physiological
studies.

856. Vertebrate Neural Systems II
Winter of even-numbered years. 5(3-4)
PSY 885, Interdepartmental with the Psy-
chology, Biophysics, and Physiology Depart-
ments,
Continuation of 885, Major component systems
of vertebrate brains, their evolution, ontogeny,
and comparative analysis in mammals, birds,
reptiles, amphibians and fish. Interrelation of
behavioral, anatomical, and physiological stud-
ies.

890.  Special Problems

Fall, Winter, Spring, Summer. 1 to
15 credits. Two years of undergraduate zool-
ogy. Approval of department.
Consideration of current problems.

891. Current Topics in Ecological
Research
Fall, Winter, Spring, Summer. 1 cred-
it. May re-enroll for & meximum of 4 credits.
Approvel of department. Given at W. K. Kel-
logg Biological Station.
Discussions and special problem work; current
theoretical views and investigations; treatment
of the dynamics of energy and biomass in
terrestrial and aquatic ecosystems; methods of
analysis.

892.  Dynamics of Biologic
Populations
Winter. 5(4-3} 491; one course in
ecology or approval of department.
Quantitative analyses of the dynamics, produc-
tion, regulation, energetics and distribution of
animal populations.

893.  Fertilization and Early
Embryogenesis
Fall, 3(3-0) Developmental biology,
biochemistry and approval of department. 894
recommended congurrently,
Developmental biology of early stages of animal
life, emphasis on physiclogy and bicchemistry
of marine invertebrate eggs.

894. Methods in Cellular and
Developmental Biology
Fall. 3(1-6) Cellular and develop-
mental  biology, biochemistry and approval of
department.
Theory and practice of research methods in
cellular and developmental biclogy, with em-
phasis on physicochemical approaches.

895.  Seminar Topics

Fgll, Winter, Spring. 1 credit per
term. May re-enroll for ¢ maximum of 6 cred-
its. Approval of department,
Graduate level seminars on current research top-
ies in biology.

898. Animal Community Ecology
Winter of odd-numbered years. 4(4-0)

892, approcal of instructor.

Patterns and processes in animal communities

with emphasis on structure, species diversity
and stability.

899.  Research

Fall, Winter, Spring, Summer. Varl-
able credit, Approval of deparfment,
Research for the master’s degree in genetics,
morphology, mammalogy, wildlife management,
ornithology, fisheries bioclogy, limnology, quan-
titative hiology, invertebrate, experimental em-
bryology, animal behavior, herpetology.

999.  Research
Fall, Winter, Spring, Summer. Vari-
able credit. Approval of depertment.

Research for the Ph.D. demree in genetics,
morphology, mammalogy, wildlife management,
ormithology, fisheries hiclogy, limnelogy, quanti-
tative biology, invertebrate, experimental embry-
ology, animal behavior, herpetology.



