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College of Biological Sciences

Section I: GENERAL INFORMATION
ORGANIZATION AND OBJECTIVES

The excitement that now centers around the activities of biologists in uni­
versities and research institutes stems from the fact that many major problems
confronting mankind are biological in nature; the well-being of all of us is in­
timately tied up with their solution. It is evident that the talents of our most
able people must be brought to bear on these problems if they are to be re­
solved. This is because their resolution will require an understanding of, and
an ability to use, the most profound concepts in physics, chemistry, and mathe­
matics in addition to an appreciation of organisms when viewed at the molecu­
lar, cellular, organismal, and population levels. There is still great need for the
specialist in biology who works in a well circumscribed area but there is an even
greater need for the "integrator," that unique individual who has a depth of
knowledge in a range of areas and the capacity to work with highly complex
physical-chemical reactions in the milieu of dynamic systems.

During the last decade it has become apparent that knowledge of the struc­
ture and functioning of biological systems was increasing at such a rapid rate
that extensive revisions were needed in both the undergraduate and gradu­
ate bioscience curricula. In the course of discussions as to how these revisions
could be effected an all-University committee, with the counsel of an expert
panel from other universities, concluded that a College of Biological Sciences
should be established which would serve as a focal point for course offerings
and research in biology. Following the approval of the University of Minnesota
Faculty Senate, the proposal to establish a new college was submitted to and
approved by the Board of Regents. Thus, the first such college in the nation was
administratively and budgctarily established on September 1, 1965.

The college has three primary commitments in helping the University main­
tain excellence in scholarship among the broadest possible spectrum of the stu­
dent body: first, to provide bioscience courses for other collegiate units for the
purpose of general education as well as to assist in the development of majors
in fields which are based on a thorough grounding in bioscience; second, to
provide a substantial curriculum that leads to the granting of bachelor of sci­
ence degrees in bioscience; and, finally, to provide opportunities for research
and teaching at the graduate level that assures high standards and the main­
tenance of an excellent faculty.

DEGREE OFFERINGS

Undergraduate Programs

The bachelor of science degree is the only degree offered by the College of
Biological Sciences and it can be earned with honors if the student attains a
high level of excellence and satisfies other specified requirements. It is possible

4



Career Opportunities

to obtain the degree with a major in biology, biochemistry, botany, microbi­
ology, or zoology. Irrespective of the major, however, each student must com­
plete the same core sequence of courses in biology, the physical sciences, and
mathematics. Students with a grade point average of 2.50 or above may take
advantage of the opportunity to carry out a research problem during 1 or more
quarters of the senior year, under the guidance of a research adviser.

The core sequence of courses, listed on page 13 and described on pages
22, 23 was designed in recognition of the following considerations: (1) that
there is an underlying similarity in the functioning of all biological systems
when viewed at the molecular and cellular levels; (2) that to train students for
careers as biologists great emphasis must be given to training in the physical
sciences; and (3) that to maintain student interest core courses should be taught
so that they emphasize physical science methodologies in the solution of bio­
logically important problems.

Graduate Programs
Graduate study at the University of Minnesota is coordinated and admin­

istered by the Graduate School through the members of various graduate facul­
ties responsible for specific program areas of education, plus Graduate Group
Committees, and an Executive Committee of the Graduate School responsible
for graduate school policy and maintenance of academic standards. In this way,
members of departments, schools, and colleges throughout the University co­
operate in the offering of advanced study and training in a wide range of
academic fields. The faculty of the College of Biological Sciences play a major
role in offering graduate degrees in biological science areas. A student should
refer to the Graduate School Bulletin for details relating to general policies re­
garding admission requirements, registration procedures, general opportunities
for financial aid, and requirements for graduate degrees. In the College of Bio­
logical Sciences there are available graduate programs in biology, biochemistry,
botany, genetics, and zoology. The program in biology typically emphasizes one
of the following areas: cell biology, ecology, behavioral biology, developmental
biology, and evolutionary and systematic biology. However, unique programs
may be designed under special circumstances.

CAREER OPPORTUNITIES

The bachelor of science degree is designed to provide a student with a
background in the physical, mathematical, and biological sciences that will
give him a thorough basis on which to build should he choose to pursue a
graduate degree in bioscience or to enter the fields of medicine, veterinary
medicine, or education. Should a student choose to end his formal education
with the Bachelor's degree, he would have a sufficient level of sophistication
in biosciences and a liberal enough education to assume anyone of a variety
of office, laboratory, or field positions with governmental agencies and industry.
There are biology programs differing somewhat in depth of penetration offered
in other colleges of the University, the details of which can be found in the
College of Liberal Arts Bulletin, the Agriculture Bulletin, and the College of
Education Bulletin. Students who achieve the Master's or Ph.D. degrees, can
anticipate opportunities for employment in universities, junior colleges, high
schools, federal agencies, state agencies, and industry.
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Section II:

ADMISSION AND DEGREE PROCEDURES

ADMISSION REQUIREMENTS

General
The College of Biological Sciences is an Upper Division unit within the

University. Therefore, students nonnally enter the college at the beginning
of their junior year. Nevertheless as soon as students ascertain that they have
an interest in a major in biology they are urged to contact the college offices
at 307 Zoology Building or 123 Snyder Hall for advice and counseling. Course
work in the biological sciences is based on a sound preparation in the mathe­
matical and physical sciences as well as a broadly based preparation in the
liberal arts. Students may register most appropriately in the College of Lib­
eral Arts during their freshman and sophomore years and, with the advice and
counsel of a member of the biology faculty, take courses that will provide the
most adequate preparation for their Upper Division registration in the College
of Biological Sciences. Students should refer to the College of Liberal Arts
Bulletin for information regarding admission criteria.

A typical program for the freshman and sophomore years is as follows:
Fall Winter Spring

Engl 1 3 Engl2 3 Engl3 3
\fath 15 5 Math 42 5 Math 43 5
GeCh 4 5 GeCh 5 5 GeCh 6 4
Electives 3 Electives 3 Electives 3-5

16 16 15-17

\fath 44 5 OrCh 62 5 Bioi 52 4
OrCh 61 5 Electives 8-14 Bioi 60 4
Bioi 50 or 51 5 Electives 5-8

13-16
15 13-16

CBS Admission Procedures
Students will nonnally enter the College of Biological Sciences at the be­

ginning of their junior year. Specific requirements are:

1. Satisfactory completion of the equivalent of 75 quarter credits with at
least a 2.00 grade point average.

2. The completion of 30 credits in mathematics, physical and/or biological
sciences with at least a 2.50 grade point average in biological science
courses.

Transfer from Other Colleges Within the University - Obtain a "Transfer
of College Within the University" fonn from an Office of Admissions and
Records. Transfer application deadlines of September 1, December 1, and
March 1 have been set for the fall, winter, and spring tenns, respectively.
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Credit and Grading Procedures

Admission from Outside the University with Advanced Standing - Apply
to the Office of Admissions and Records, 220 Coffey Hall, St. Paul. Ordinarily
applications can be acted on before the transcript with the current quarter's
grades has been submitted. Thus if an application is made by May I, the
student should be informed of the action before June 1 of the same year. The
student will be admitted, subject to the satisfactory completion of his current
registration.

Adult Special Status

Adult special registration provides the opportunity for men and women to
undertake work in individual courses or groups of courses to meet special and
individual needs when they do not wish to apply the course work toward a
degree. However, subsequent admission to a degree program is possible on
recommendation of the college. In most cases, credit earned as an adult spe­
cial can be applied toward a degree. Only 1 quarter of work as an adult
special may be used toward a Graduate School degree. Admission is com­
pleted through the Office of Admissions and Records, Coffey Hall, St. Paul.
Applications should be filed well in advance of the quarter of entrance.

Human Rights

The University of Minnesota is guided by the principle that there shall
be no differences in the treatment of persons because of race, creed, color, or
national origin and that equal opportunity and access to facilities shall be avail­
able to all. This principle is particularly applicable in the admission of students
in all colleges, and in their academic pursuits. It is also applicable in Univer­
sity-owned or University-approved housing, in food services, student unions,
extracurricular activities, and all other student services. It is a guiding policy
in the employment of students either by the University or by outsiders through
the University and in the employment of faculty and civil service staff.

CREDIT AND GRADING PROCEDURES
Credits - The amount of course work is expressed in credits. Each credit

demands, on the average, 3 hours a week of a student's time: that is, 1 class
hour with 2 hours of preparation, or 3 hours of laboratory work.

Most students take about 15 credits of work each quarter. To take less
than 12 a student must secure permission of his adviser and of the college
office. If a student holds a job requiring more than 20 hours of work a week,
he is advised to take no more than 12 credits and if he must work 30 hours
or more, he should take less. In general it is unwise to work more than 15
to 20 hours a week while going to college.

The maximum number of credits for which a student may register is or­
dinarily 17. After 1 quarter of residence, registration for 18 credits is permitted
provided the student has a scholarship average of 2.50 for the quarter before
registration and no failure for the quarter immediately preceding registration.
Registration for credits in excess of these limits must be approved by the
college office.
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Admission and Degree Procedures

Examination for Credit - Credit for material mastered outside of class
(exclusive of high school work) may be obtained by special examination. A
student who believes that he is as well informed in a particular subject as
the students successfully completing the course should apply to the college
office for a special examination. If the application is approved, a special fac­
ulty committee will be appointed to administer the examination. The fee for
such an examination is $5. Usually no grade is assigned. A "student" is defined
as being registered in a degree program at the time he takes the examination.
The college may in some cases allow a student to carry less than 12 credits
in a quarter in which the student is preparing for such an examination.

Examination to Demonstrate Proficiency in Prerequisite Courses - If a
student wishes to carry a course for which he does not have the prerequisite
he may apply to the college office for permission to take an examination to
demonstrate his proficiency in the prerequisite. A satisfactory showing in the
examination will admit the student to the course but will not entitle him to
credit in the prerequisite course. There is no fee for this examination. If, by
some mistake, a student takes a course without fulfilling a prerequisite, he
may not later take this prerequisite course for credit except by permission of
the college office.

Independent Study - The student can find opportunities for independent
study in courses from a number of departments. A more formal and a more
expanded program of independent study, however, is currently under discus­
sion in the college. Any interested student can obtain more details from the
college office.

Credits in Graduate School - If a student is lacking not more than 9
credits for graduation, he may, upon petition, get graduate credits for a limited
amount of work taken as an undergraduate. No graduate credit will be given
unless he has made previous arrangements with the Graduate School. Courses
taken for graduate credit will not carry credit toward the Bachelor's degree.

With the permission of the college office, an undergraduate lacking not
more than 6 credits for graduation may be registered in the Graduate School
while completing requirements for the Bachelor's degree.

Courses Without Credit - Under certain circumstances, a student may
register for a course without credit with the permission of the instructor and
the college office. This will entitle him to participate in class activities to an
extent agreed upon in advance with the instructor. The usual arrangement,
when permission is granted, is for full participation with a final grade recorded
on the permanent record, but the credits and grade points do not count in
computing the grade point averages in the college. The procedure is particu­
larly useful for returning students who may wish to repeat a course for review.

Audited Courses - Auditing a course differs from taking it without credit
in that the student may not normally participate in the activities of the class
or take the final examination, and no grade is recorded. Moreover, he may
not later take for credit a course that he has audited. If a student wishes to
audit, he must obtain the approval of the college office. The course will count
as part of the academic load for fee purposes but not for determining credit
load.
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Credit and Grading Procedures

Grades - (See also P-N Grading System below) There are four permanent
passing grades, A (highest), B, C, and D (lowest), showing the quality of work
in a course. Though D is a passing grade, any D must be balanced by a
grade of B or better in order to maintain the C average required for gradua­
tion. A grade of F (failure) indicates that the student did not successfully
complete the course.

A temporary grade of I (incomplete) is assigned when the instructor has
insufficient information to permit a permanent grade. It indicates that some
required work is unfinished or that the student, though officially registered,
did not appear or left without officially canceling. If the student drops out or
cancels after the sixth week while failing, an F is assigned. A student receiving
an instructor's pemlission to make up an I must do so by the end of the
sixth week in the next quarter of his residence (unless, upon petition, the col­
lege office permits an extension of time). An I that is not made up becomes
an F. Instructors or departments may schedule examination make-ups at any
time during the 6-week period; students are responsible for learning of make­
up dates. An I may be made up while a student is not in residence.

A registration symbol W (withdrawal) indicates that a student has been
permitted to cancel officially without grade. It is assigned during the first 6
weeks irrespective of the student's class standing. After that time a W is
recorded only if he is doing passing work; if failing, he receives an F.

There is a symbol X which may be reported in continuation courses for
which a grade cannot be determined until the sequence is completed. When
the sequence is completed the X is changed to a permanent grade.

A registration symbol V (visitor) indicates registration as an auditor or
visitor.

P-N Grading System - The college is currently experimenting with a new
grading system, directed toward encouraging students to take a greater variety
of courses. Freed to some extent from the pressure of grades (legitimate and
realistic as those pressures may be in general) the new system encourages stu­
dents to pursue their learning more for its own sake, studying for personally
motivated inquiry rather than as a response to specific classroom demands.

P stands for "pass" and N for "no credit." Neither counts in the grade
point average, but credits of P count toward graduation. The dividing line
between P and N is approximately the same as that between D and F.

The decision to take a given course on the P-N system must be indicated
on the registration blank. The restrictions on who may elect P-N, how many
and what courses may be taken are as follows:

1. Except as qualified below, the student has the option of registering for
any course in the college on a P-N basis. Once registration is completed,
change to an A-F basis of grading is not permitted.

2. A candidate for the Bachelor's degree from the college may present a
maximum of 25 percent of the University of Minnesota residence course
credits offered for graduation (normally 45 of 180 credits) in courses in
which he has received a grade of P. Any or all portions of a sequence
course may be taken on the P-N basis. No waiver of prerequisite is
implied.
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3. A student may take no more than 6 credits per quarter (3 per Summer
Session term) in P-N graded courses except that honors courses which
might be offered only on a P-N basis may be in excess of the 6-credit
restriction.

4. Students may not register on a P-N basis for courses used to satisfy
college graduation requirements in mathematics, the physical or biologi­
cal sciences or for courses in their major unless such courses are offered
for majors on a P-N only basis. All other courses offered to satisfy re­
quirements may be taken on either A-F or P-N.

5. If approved by the major department, students may take mathematics
and physical science courses beyond those required by the college for
graduation under P-N with the consent of their major adviser.

6. Courses specified by departments as prerequisite for their major work
must be taken by prospective majors on the A-F basis rather than P-N.
Exceptions may be authorized by a department or the instructor in the
major course which follows.

7. Regulations concerning incompletes and cancellations, noted above,
apply as well to P-N registrations except that N (no grade) should be
read wherever F (fail) appears.

Grade Points - The quality of work is indicated by grade points. Grade
points are assigned to course grades as follows: to each credit with a grade
of A, 4 grade points; to each credit with the grade of B, 3 grade points; to
each credit with the grade of C, 2 grade points; to each credit with the grade
of D, 1 grade point. An F carries no grade points. Thus for a 3-credit course
completed with a grade of B a student would be assigned 9 grade points.

Grade Point Average - Grade point average is defined as the number of
grade points earned divided by the total number of credits for which grades
(A, B, C, D, F) have been recorded. A grade point ratio of 2.00 (C average)
is the minimum standard required for satisfactory progress toward degrees in
the college.

Satisfactory Progress - A student is expected to make "satisfactory prog­
ress" - a C average. A student who believes he is in difficulty should see his
class instructor or his adviser immediately rather than wait until he has re­
ceived a poor grade.

Scholastic Probation - Whenever a student's record indicates that he is
in serious academic difficulty, he is placed on probation. This is to alert him
to the urgent need to improve his grades and to afford him special assistance
in analyzing his problems. If a student on probation does not demonstrate
the likelihood of going ahead successfully in the college by showing significant
improvement, his registration in the college will be discontinued. A student
who believes that heavy outside work, extracurricular participation, or other
competing activities may be interfering with his academic achievement should
make immediate adjustments; such factors will not be acceptable as excuses
for failure to improve.

Students will be placed on probation because of frequent cancellations and
incompletes as well as below-average grades. If a student is admitted with less
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than a C average, his admission is probationary. A student will automatically
be on probation if anyone of the following circumstances prevail: a deficiency
in his grade point average continues beyond 1 quarter; he has been on proba­
tion previously and falls below a C average in either his CBS or all-University
course work.

Performance in courses taken on P-N will also be considered in determin­
ing a student's scholastic status in the college. A student is removed from
probation when he has a C average.

Exclusion from College - Students may be excluded from CBS under one
of the following headings:

1. Dropped fOT Low Scholarship - A student who fails to meet the terms
of his probation may expect to be dropped.

2. Hold fOT College Cleararu;e - Sometimes a student's scholastic difficulty
indicates that he should not continue for the time being even though the
record hardly requires official drop action. In such cases his later return
must be approved by !he college office.

3. Discontinued - If a student is pursuing an appropriate course but is
handicapped by conditions he cannot control (ill health, family emergen­
cies, etc.), he may be required to discontinue his registration until these
conditions have improved. When discontinuance takes place at any time
other than the end of the quarter, action by the college office can be
taken to assure that the course will be recorded as canceled without
grade.

Readmission to College - Students excluded from CBS are allowed to re­
turn only with the permission of the college office. Students classified as dis­
continued must present evidence that the conditions which hindered their work
have been remedied.

Petitions for readmission are normally considered only after an interval of
1 year. Such petitions mllst present specific evidence that the student is likely
to succeed with college work.

Extension courses or work in another college, taken while a student is
excluded from CBS require approval of the college office before they can be
used for credit toward graduation.

Students who return under the provision of the preceding paragraphs will
be automatically on strict probation. They may be dropped at any time that
their work is unsatisfactory.

Class Attendance - Every student has a responsibility for class attendance.
All departments hold students responsible for work in a course but differ
somewhat in their treatment of absences. The student must, therefore, learn
the policy of his particular instructor and (if he has a legitimate excuse such
as illness) arrange with him for making up the work. Either the instructor
or student may consult with the college office concerning the validity of the
excuse. Students who miss opening classes may lose their places in the courses
for which they are registered.

Final Examinations - The all-University final examination schedule is
published each quarter in the Class Schedule. Students are required to take
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examinations at the scheduled time. If any student has a conflict in examina­
tions or if he has three examinations in a 16-hour period, he should report
the problem to the college office prior to the beginning of the examination
period. This will permit adjustments to be made.

If a student misses a final examination, an I (incomplete) is assigned if he
was doing passing work and an F (or N) if he was not. An I not made up
will be changed to an F (or to N for P-N registrations).

Official Daily Bulletin - Students are held responsible for announcements
affecting them if they have been published in the Official Daily Bulletin in
the University newspaper, the Minne.sota Daily.

Repeating a Course - A student may, without special permISSIon, repeat
a course which he has failed; both the old and new grades will then stand
on the record. A student need not repeat a failed course, however, unless it
is prerequisite to other courses he wishes to take or is required for graduation.

A student may not, without permission from the college office, repeat a
course for which he has already received credit. When permission is given, the
college will determine how the second grade shall be counted in the grade
point average. Usually it does not count.

Canceling out of College - If a student should need to cancel out of col­
lege during a quarter or plans not to return in the succeeding quarter, he
should report to the Admissions and Records Office (Coffey Hall, St. Paul) to
check on his financial status, to cancel courses for the current or succeeding
quarter, to discuss his academic standing and possibilities of return or trans­
fer, to determine the grades to be awarded, to ascertain the wisdom of the
decision to cancel, to assess financial needs, to consider job placement, etc.
Failure to cancel officially will result in F's in all courses.

REQUIREMENTS FOR GRADUATION

Each of the undergraduate degree offerings of the College of Biological
Sciences is based on the undergraduate core curriculum. Students in each of
these degree programs must fulfill the all-college requirements listed on pages
13-14. In addition, they must complete at least 20 Upper Division science and
mathematics credits.

Candidates will be recommended for graduation when they have met the
following requirements:

1. Completion of the basic core curriculum.

2. Completion of a total of not less than 180 credits (including the liberal
education requirements listed below).

3. Completion of the last 2 quarters (30 credits) of the senior year while
registered in CBS.

4. Attainment of a grade point average of at least 2.00 (C) computed in
each of the following ways: (a) in all work presented from the Univer­
sity and in toto, and (b) in all work done while in CBS.

12
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All-College Liberal Education Requirements

As stated in the University Senate Minutes of June, 1965: "The University
of Minnesota believes that all of its students, whatever their area of specializa­
tion or their vocational goals, should hold in common the search for a liberal
education. In the broadest sense a liberal education is one which frees us from
the limitations placed by ignorance on our powers of judgment and choice.
More specifically, a liberal education asks of us that we seek control over the
general intellectual instruments for acquiring and communicating knowledge,
primarily the instruments of language and number; that we seek understanding
of the ways in which scientists contribute to man's knowledge of himself and
his environment; that we seek historical and philosophic perspective on the
nature of our own lives and the world in which we live; and that we seek
appreciation of the creative insights into life and nature provided by litera­
ture and the arts."

To help students achieve a liberal education, the College of Biological
Sciences expects each student to distribute some part of his course work in
areas of study other than those most closely linked to his specialized or voca­
tional interests. Minimum credit requirements in each area of study are listed
below.

Group A: Communication, Language, Symbolic Systems

1. English Communication Skills - Completion of 9 credits or exemption

2. Foreign Language - Completion of 15 credits preferably in one of the
following: French, German, or Russian, or demonstration of equivalent
proficiency as determined by the appropriate language department. Lan­
guage background from high school relates to the fulfillment of this
requirement. If 3 years are validated, the student need not take more
language. If 2 years of work are validated, the student need take only
5 credits at a higher level of the same language or 10 credits in a differ­
ent language. With 1 year, 10 coIlege credits are needed.

3. Linguistics, Rhetoric, Logic, Philosophic Analysis (no specific require­
ment)

4. Mathematics - Through integral calculus (Math 31 or 44)

Group B: Physical and Biological Sciences

1. The Physical Universe - Completion of 39 credits which include GeCh
4-5-6 (or GeCh 24 or 25 and AnCh 46, 47), OrCh 61-62; Phys 7-8-9
(or Phys 4-5-6)

2. The Biological Universe (CBS Core Curriculum):
BioI 50 - Animal Biology (5 cr) Physiology - Total of at least 5 credits in-
(or) Bioi 51 - Plant Biology (5 crl eluding laboratory chosen from the £01-
BioI 52 - Microbiology (4 cr) lowing:
Bioi 60 - Biochemistry (4 cr) Bioi 1l0-11l
Bioi 70 - Genetics (3 cr) Zool 10.5
Bioi 80 - Ecology (3 cr) Bot 91, 91A

Bot 141, 14lA
MicB 121, 122

Laboratory in two biology courses



Pol 35
Psy 1-2t, 10, 75, 90
SSci 1, 51
Soc 1, lA, ID, IH, 10, 53, 118,

120, 123

Pol A-B, D, E, 1-2, 7, 8, 25, 26, 30,
51, ,52, 53

SSci 2. 3, ,52, .53
Soc 2, 3, 14

Hum 1, 2, 3, 4, lA-2A-3A, 11, 12,
13, ,51 through 59, 61, 62, 63,
131, 132, 133

Jour 103
Rhet 31, 32, 33, 34

HEc 20,21
Mus 1 through 99 exclusive of 96H
Spch 4, 6,5, 66, 68, 69
Th 11, 12, 13H, 21 through 24, 34

-- - -- - ----------------------------------

Admission and Degree Procedures

Group C: Man and Society - Completion of at least 12 credits with a mml­
mum of 6 credits in each of two subcategories. The courses listed are some
of those which may be used to satisfy the requirements.

1. The Analysis of Human Behavior
AgEe 1,2,3
Anth lA, 2A, 42, 68, 80, 85, 90, 99
CD 80, 81
Econ 40, 65, 65T, 66, 66T, 75, 80
FamS 1, lA, 25

2. Analysis of Social, Economic, and Political Institutions
AgEe I, 2
Econ B, C, 1-2f, IT-2Tf, 20, 50A-B
Geog I, 4, 41, 61, 63
Jour 3, 90
Phil 4

3. The Development of Civilization: Historical and Philosophical Studies
ArnSt 90, 91, 92 Phil 3, 50, 51, 52, 53
Clas 1, 2, 3, 4, 5, 6 Pol 40
East and South Asian Language: Rhet 41, 42, 43, 61, 62, 63

lndc 1, 2, 3 Romance Languages: Fren 60, 61,
Econ 170 62; Ital 60-61-62; Span 60
Ger 68, 91, 93 through 64
Hist 1 through 24 Slavic and East European Language:
Hum 9, 21, 22, 23, 71, 72, 73, 99 Russ 75-76-77
Middle Eastern Languages: Arab 74-

75; 77-78-79; Hebr 74, 75, 77-78

Group D: Artistic Expression - Completion of at least 9 credits

1. Literature
ArnSt 90, 91, 92
Clas 42, 42A, 46, 80, 81, 82, 91,

92,93
Engl 21, 22, 23, 37, 38, 39
Ger 53, .54, 55

2. The Arts
Arch 21, ,51 through ,56
LA 62-63
ArtH 1 through 5, 47, 50, 56

through 60
ArtS 10, 11, 20, 26, 27, 28, 32,

33

Note - In addition to the above, it is required that students complete an
additional 9 credits chosen from any of the following areas:

Group A2, A3; Group C; and Group D

Honors Program

To be admitted to the Honors Program students should complete an ap­
plication form at one of the college offices as soon as they have been admitted
to the College of Biological Sciences. Ordinarily students who have a 3.00
overall grade point average and a 3.00 grade point average in courses in or
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prerequisite to the major are eligible to apply for honors. The application
must be approved by the student's major adviser.

Students must earn a minimum of 30 credits after their application has
been approved. The student's work is reviewed each quarter by the college
office to ascertain that his work continues to be of honors caliber.

In order to graduate with honors, a student must have completed the
following requirements:

1. Completion of at least 60 credits in Upper Division courses at the Uni­
versity of Minnesota.

2. Fulfillment of a minimum grade point average computed in all Uni­
versity of Minnesota courses and in all courses taken while in the College of
Biological Sciences. The degree of honors will be determined in the following
way: A 3.00 grade point average for cum laude; a 3.25 grade point average
for magna cum laude; and a 3.40 grade point average (plus approval of the
supervised research paper by an appointed faculty panel as of summa quality)
for summa cum laude.

3. Completion of two College Honors Seminars, either in the College of
Biological Sciences or the College of Liberal Arts.

4. Participation in a supervised research program for at least 1 quarter and
the organization of a paper summarizing his research which is acceptable to
the faculty member supervising this research.

STUDENT PERSONNEL SERVICES

Faculty Advisers - Each student in the College of Biological Sciences will
be assigned a faculty adviser. The student is encouraged to consult frequently
with his adviser regarding curricular planning and progress in specific courses
as well as any other matters which relate to his University experience.

Before seeing the adviser regarding curricular planning, the student
should study the relevant bulletins carefully and be prepared to present a
tentative program as well as a current copy of the transcript of credit already
earned at the University or elsewhere. If a student should wish to change his
adviser, this can be arranged through the college office, 307 Zoology Building.

College Offices - A student should always feel welcome to discuss any
questions or problems he may have with a member of the staff in either col­
lege office.

All-University Personnel Services - Several specialized personnel services
are provided by the University for all students. (See General Information Bul­
letin for details. )

CLA Placement Office: 17 Johnston Hall.

Financial Help: Office of Student Financial Aid, 107 Armory.

Foreign Students: Foreign Student Adviser, 717 East River Rand.

Health Problems: University Health Service Building or the St. Paul Camplls Health
S't'Tvice.

Housing: Student Housing Bureau, 209 Eddy Hall; for married students, 180 Wes­
brook Hall.
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Legal Problems: Legal Aid Clinic, 214 TNM.

Part-Time Job (on or off campus): Student Employment Service, 30 Wulling Hall.

Personal Problems: Student Counseling Bureau, 101 Eddy Hall.

Speech and Hearing Difficulties: Speech and Hearing Clinic, 110 Shevlin Hall.

Student Activities: Student Activities Bureau, 110 TNM; Coffman Union Program
Office, 229 Coffman Memorial Union; or the St. Paul Student Center.

Study Skills Improvement: Reading and Study Skills Clinic, 101 Eddy Hall.

Veterans' Benefits: 105 Morrill Hall.

Scholarships - Undergraduate scholarships are available to seniors major­
ing in biochemistry. For all-University scholarships, information can be ob­
tained at 107 Armory on the Minneapolis Campus.
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Section III:

CURRICULAR REQUIREMENTS
AND COURSE DESCRIPTIONS

Course Numbering - Courses numbered 1-49 are intended primarily for
freshmen and sophomores; courses numbered 50-99 are open to juniors and
seniors; those numbered 100-199 are open to juniors, seniors, and graduate
students unless otherwise indicated. Courses over 200 are for graduate students
only.

New Course Numbering System - The University will change to a new
numbering system in the fall of 1970. In this bulletin, the present system is
used, with the new course numbers listed in parentheses in the course descrip­
tion section.

In the new system, the first digit indicates the level of the courses as
follows:

1-001 to 1-998 - open to freshmen and sophomores
3-001 to 3-998 - open to juniors and seniors
5-001 to 5-998 - open to juniors, seniors, and graduate students
8-001 to 8-998 - open to graduate students only

A final digit "0" will identify courses which may be repeated. The num­
ber "970" indicates "directed study." The numbers "800-898" following the
first digit indicate courses offered in Lake Itasca Biology sessions.

Abbreviated Departmental Prefix - The abbreviated prefix of 3 or 4 letters
before the course number indicates department's name.

Symbols - The following symbols are used throughout the descriptions of
courses and carry no page footnotes:
t To receive credit, all courses listed before dagger must be completed
l Students may enter any quarter preceding double dagger
~ No credit is given if credit has been received for equivalent course listed after section

mark
IT Concurrent registration is allowed with the course listed after paragraph mark

#Consent of instructor is required
6 Consent of department is required

Class Scheduling - Students should consult the Class Schedule for each
quarter to learn the hour and place of specific courses.

BIOCHEMISTRY (BioC)
Faculty Advisers - Departmental staff

A major in biochemistry is designed for students who contemplate gradu­
ate study in biochemistry or the biochemical aspects of biological, medical, or
agricultural sciences. It also will provide the courses which prepare the chem-
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ist for a biochemical position in industry at the bachelor of science leveL The
curriculum differs from that leading to the bachelor of chemistry degree
largely in that substantial training in the biological sciences is included at the
expense of additional courses in analytical, inorganic, and physical chemistry.
The program is a carefully planned sequence of required courses with a small
number of free electives.

In addition to the general requirements for graduation from the College of
Biological Sciences, the bachelor of science degree in biochemistry requires:

Physical chemistry - 6-15 credits
Analytical chemistry - 8 credits
Additional organic chemistry - 6 credits
Biochemistry§ § - 8 credits
Mathematics - 3 credits
German is the foreign language of choice

SAMPLE CURRICULUM - BIOCHEMISTRY MAJOR'

Fall
CeCh 4
Engl 1
Math 15
Elective

Math 44
OrCh 61
Bioi 50 or 51

Phys 7
Cer 1A
OrCh 65
Bioi 70

FIRST YEAR

Winter Spring
5 CeCh 5 5 CeCh 6 4
3 Engl2 3 Engl3 3
5 Math 42 5 Math 43 5
3 Elective 3 Elective 3-5

16 16 15-17

SECOND YEAR

5 Math 558 3 OrCh 63 3
5 OrCh 62 5 Bioi 52 4
5 Electives 5-8 Bioi 602 4

BioI 612 I
15 13-16 Electives 3-5

15-17

THIRD YEAR

5 Phys 8 5 Phys 9 5
5 Cer 2A 5 C.... 3A 5
4 AnCh 46 3 AnCh 47 5
3 Bio] 80 3

15
17 16

§§ Stndents who expect to undertake a graduate program in biochemistry sheuld enroll in
BioC 141, 142, 145, and 146 (12 cr) instead of BioC 51 and 52 (8 cr). Students with
a grade of A or B in BioI 60 and 61 are exempted from BioC 5l.

1 This sample is intended only as a guide to aid in scheduling the required COurses so that
prerequisites are satisfied. CeCh 24 and 25 may substitute for CeCh 4, 5 and 6 and Math
21, 22, 23, 31 and 32 also provide adequate preparation in mathematics.

, Transfer students may elect to take BioC 51 and 52 instead of Bioi 60 and 6l.
3 Students may with the consent of the adviser substitute PCh 107 and 108 plus 12 credits

in physical or biological science for the physical chemistry courses shown and Math 55.
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FOURTH YEAR

PCh 1013

Electives

Fall
4

12

16

WinteT
PCh 1023

PCh 1053

·BioC 51'
BioI 110-111
Electives

4
1
4
5
3

17

Spring
PCb 1043

PCh 1063

BioC 52'
Electives

4
2
4
6

16

COURSE DESCRIPTIONS - BIOCHEMISTRY

If,s (1-301). Elementary Biochemistry I. A survey course of organic and biochem­
istry comprising lectures and discussions on the chemistry of carbon com­
pounds which occur in nature. Special emphasis will be placed on the compo­
sition, structure, and properties of the major components of plant, animal, and
bacterial cells. (5 cr, §OrCh 61; prereq GeCh 5 or equiv) Glass

2w (1.302). Elementary Biochemistry II. Introduction to the reactions of organic
compounds in the living cell. Survey of metabolic pathways, energy considera­
tions, and biosynthetic processes with emphasis on those aspects essential to
an understanding of plant and animal nutrition and physiology. (4 cr; prereq 1)

51w,52s (5-001,5-002). Introduction to Biochemistry. Introduction to the funda­
mentals of the composition, chemical properties, reactions, and interactions of
biological materials; these are illustrated in part through laboratory exercises
performed by the student. (4 cr per qtr; prereq OrCh 62 or #; 3 lect, 3 lab
hrs per wk)

53f (5-011 ). Dairy Biochemistry. Discussion of problems in the biosynthesis and
physical and chemical properties of the constituents of milk. (3 cr; prereq 63
except with #, 52) Jenness

63f (5-015). Dairy Biochemistry Laboratory. (2 cr; prereq 52, 53, #) Jenness

98 (3-094). Undergraduate Seminar. Discussion and reports. (1 cr; prereq sr bio­
chemistry major)

99 (3-990). Undergraduate Research. Research problems for B.S. thesis (optional).
( 1-3 cr; prereq sr biochemistry major)

101 (5-970). Directed Studies. Offered to enable students to make up certain de­
ficiencies in background course work. (1-3 cr; prereq sr biochemistry major)

119f (8-251). Physical Biochemistry. Hydrodynamic, optical, and thermodynamic
methods for study of macromolecular structure in solution, particularly proteins.
Quantitative aspects of conformation changes. Lectures and assigned reading.
(3 cr; prereq PCh 101 or equiv, #) Lovrien

141£, 142w, 143s (5-741,5-742,5-743). General Biochemistry. (Same as MdBc
141, 142, 143) Course offered jointly by Department of Biochemistry (Biologi­
cal Sciences) and Department of Biochemistry (Medical Sciences). Integrated
series of lectures on chemical nature, properties, biochemical reactions, and
intermediary metabolism of components of biological systems. (3 cr per qtr;

" Students may with the consent of the aJviser substitute PCh 107 and 108 pIns 12 credits
in physical or biological science for the physical chemistry COurses shown and Math 55.

'Students with a CPA of 3.00 or better and who expect to undertake a graduate program
in biochemistry or a related field may choose to enroll in BioC 141, 142, 145 and 146
(12 cr). Students with a grade of A or B in BioI 60 may be exempted from BioC 51.
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prereq 145-146 except with 6, 1 yr organic chemistry and cr in physical
chemistry or ~PCh 101, 107 and #)

145£, 146w (5-745,5-746). General Biochemistry Laboratory. Laboratory work
paralleling and required o£ all who are registered in BioC 141-142 or MdBc
141-142 except with permission o£ department heads. (3 cr per qtr; prereq
U41-142, 4 cr in analytical chemistry and #) Staff

147s (5-747). Advanced Biochemical Techniques. LabC'ratory in modern methods
for study of enzymatic and metabolic reactions. (3 cr; prereq 146 or MdBc
146, 1fBioC 143 and #) Warner

148s (5-748). General Biochemistry Laboratory. For students in chemistry and
chemical engineering. (2 cr; prereq 142, 4 cr in analytical chemistry and #)
Chapman

151w, 152s (5-001,5-002). Introduction to Biochemistry. Same as BioC 51-52 ex­
cept that a term paper is required. (4 cr per qtr; prereq OrCh 62 and #)

153£ (5-0II ). Dairy Biochemistry. Same as BioC 53 except that a term paper on
a special topic is required. (3 cr; prereq f.163 except with #, 52 or 152)
Jenness

163£ (5-015). Dairy Biochemistry Laboratory. (2 er; prereq 52 or 152, 053, Z)
Jenness

For Graduate Students OnlyOO

204£ (8-225). Tracer Techniques

220w (8-261). Advanced Protein Chemistry

221 (8-211). Advanced Carbohydrate Chemistry

222s (8-231). Advanced Lipid Chemistry

223s (8-221). Advanced Enzyme Chemistry

224£ (8-271). Vitamins

225s (8-241). Metabolism of Nucleic Acids

295 (5-094). Graduate Student Orientation

296 (8·094). Research and Literature Reports

297 (8-250). Special Topics in Biocbemistry

298 (8-194). Graduate Seminar

299 (8-990). Graduate Research

BIOLOGY (BioI)
~1ajor Advisers for the College of Education - Professors Williams, Jenness, Snustad, Soulen
Major Advisers for College of Biological Sciences - May be selected from among CBS

faculty

The bachelor of science degree in biology is designed to provide the stu­
dent with the opportunity to obtain a broadly based but thorough under­
graduate education in the biological sciences. For graduation, in addition to

O. See Graduate School Bulletin for descriptions of 200 courses.
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the core course requirements for graduation, the biology major must complete
20 additional Upper Division credits in the mathematical, biological, and
physical sciences. The distribution of these credits is determined by the stu­
dent in consultation with his adviser. A prospective biology major should begin
his physical science requirements in general chemistry and mathematics very
early in his college career. A sample curriculum listed below will give some
indication of how to spread requirements. It must be realized that many varia­
tions of this sample are possible.

A bachelor of arts degree with a major in biology is available through the
College of Liberal Arts. The core course requirements for this degree are the
same as for the B.S. degree. However, the B.A. student must fulfill the addi­
tional CLA requirements that are outlined in the CLA Bulletin. A student
interested in teaching biology at the secondary level should consult with the
College of Education where a specialized curriculum is available or with one
of the advisers noted above.

SAMPLE CURRICULUM - BIOLOGY

FIRST YEAR

Fall Winter Spring
Engl 1 3 Engl2 3 Engl 3 3
Math 15 5 Math 42 5 Math 43 5
GeCh 4 5 GeCh 5 5 GeCh 6 4
Electives 0-3 Electives 0-3 Electives 3

13-16 13-16 15

SECOND YEAR

Math 44 5 OrCh 62 5 BioI 60 4
OrCh 61 5 Electives 10 BioI 52 4
BioI 50 or 51 5 Electives 6-8

15
15 14-16

THIRD YEAR

Phys 7 5 Phys 8 5 Phys 9 5
Ger 1 5 BioI 70 3 Ger 3 5
Electives 5 Ger 2 5 Electives 4-6

Electives 3
15 14-16

16

FOURTH YEAR

Biology lab 2 BioI 110 3 Electives 14-16
Electives 13 Biology III 2

BioI 80 3 14-16
15 Electives 7

IS
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COURSE DESCRIPTIONS - BIOLOGY

If,w,s-2f,w,st (1.001/1-002). General Biology. Study of plants, animals, and mi­
crobes. Includes introduction to ecology, physiology, classification, cytology,
energetics, genetics, development, and evolution. (5 cr each; prereq high school
chemistry recommended; 1 quiz discussion, 3 lab hrs per wk, tutorial room
available to students needing help; 3 lect on CCTV)

49 (1-051). Principles of Biology. Introduction to biology including cell theory,
energy relations, reproductions, inheritance, and evolution. (3 cr; prereq
GeCh 5 or 25)

50 (3.011). Animal Biology. Survey of types of animals; emphasis on the varied
ways in which different animals have solved similar problems. (5 cr; prereq
GeCh 5 or 25) W Herman, Gilbertson

51 (3-012). Plant Biology. Comparative study of growth, development, and func­
tion of plants; emphasis on adaptations which have evolved in various groups
of plants providing suitable means of support, transport of materials, nutri­
tions, and reproductions; evolution and diversity of plant life. (5 cr; prereq
GeCh 5 or 25) Cushing, Abbe

52 (3-013). Microbiology. Lectures and laboratory exercises in taxonomy, anatomy,
physiology, biochemistry, and eCQlogy of microbes. Emphasis is on the fun­
damental properties of bacteria. Lectures also include descriptions of the
major groups of the bacteria as well as of the remaining protista. (4 cr,
§MicB 153; prereq 50 or 51, OrCh 62) Dworkin, Klein

60 (3-021). Biochemistry. Introduction to the biochemistry and biophysics of cells
with emphasis on enzyme catalysis, cellular energetics, biosynthesis of cellular
constituents, and cellular regulatory mechanisms. (4 cr; prereq 50 or 51, OrCh
62) Dagley

61 (3-025). Laboratory in Biochemistry. (1 cr; prereq 60 or ~60) Chapman,
Warner

GCB 67 (GCB 3-025). Laboratory in Genetics. (2 cr; prereq 70 or GCB 66 or
~GCB 66)

70 (3-031). Genetics. Introduction to the principles and mechanisms of heredity,
with emphasis on the structure and functioning of the genetic material and its
relation to breeding behavior, development, and population structure in pro­
caryotic and eucaryotic organisms. (3 cr, §GCB 66; prereq 60) Woodward, R
Hcrman

80f,w,s (3-041). Ecology. Interreactions of environmental influences and individual
organisms; population growth and regulation; the nature, organization, and
development of ecological systems. Thtj role of modern man in the biosphere.
( 3 cr; prereq 1 qtr calculus and BioI 70, or #) Staff

81w,s (3-045). Laboratory in Ecology. (1 cr; prereq 80) Wright, Tester

98 (3-950). Undergraduate Seminar. Semiuars will describe the principles of many
different experimental techniques. The purpose of the seminars is to acquaint
students with the uses, limitations, and sensiti vity of physical, chemical, and
biological techniques used by the biologist. (1·2 cr; prereq 2.50 GPA and #)
Staff

1l0w,s (5-051). General Physiology. A quantitative approach to the study of cell
function with an emphasis upon those cellular properties which are common
to all biological systems. (3 cr; prereq 60, Math 44 or 23, Phys 9 or 6) Sheri­
dan, Rhea
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ll1w,s (5·055). Laboratory in General Physiology. (2 cr; prereq 110 or VI0)
Sheridan, Rhea

115 (5.501). Biochemical Evolution. Lectures and assigned reading on molecular
evolution covering prebiotic evolution and the phylogeny of important func­
tional molecules and biochemical systems in living organisms. (3 cr; prereq 5
cr biochemistry) Kirkwood, Jenness

120 (5·061). Developmental Biology. The study of developing systems and of the
control mechanisms of development, from the molecule to the organism. (3 cr;
prereq 70) Spratt

121 (5·065). Laboratory in Developmental Biology. (2 cr; prereq 120 or 1[120)
Spratt, Stetler

131 (5.601). General Cytology. Introductory analysis of structure and related func­
tions of cells and organelles, nucleus and cell walls will be discussed in mla­
tion to their ultrastructural and physiological characteristics. (3 cr; prereq 10
cr in biology, botany or zoology, elementary genetics or #) Johnson, Cunningham

132 (5.605). General Cytology Laboratory. Application of fine techniques to the
observation of intact cells at isolated organelle systems. (2 cr; prereq 131 or
U31, or #) Staff

199 (5.990). Research. (Cr ar)

For Graduate Students Only

297 (8.950). Special Topics in Biology

BOTANY (Bot)
Faculty Adviser - Professor Gorham

The program for the B.S. degree in botany provides the opportunity for
a student to obtain a comprehensive and well-balanced undergraduate educa­
tion in biology while achieving some degree of concentration in the plant sci­
ences. In addition to completing the core curriculum, students are required to
take one course from each of the following groups, plus one additional course
of his own choosing:

Group A (taxonomy) - Bot 52 or 116su

Group B (anatomy or cytology) - Bot 53 or 120 or Bioi 131-132

Group C (physiology) - Bot 91, 91A or 141, 141A

Group D (plant kingdom) - Bot 104

In selecting elective courses, students must satisfy the Liberal Education
requirements listed on pages 13 and 14.

The sample curriculum listed below will give some indication of how to
spread requirements. It must be realized that many variations of this sample
are possible.
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SAMPLE CURRICULUM - BOTANY MAJOR

FIRST YEAR

Fall Winter Spring
Engl 1 3 Engl2 3 Engl3 3
Math 15 5 Math 42 5 Math 43 5
GeCh 4 5 GeCh 5 5 GeCh 6 4
Electives 0-3 Electives 0-3 Elective 3

13-16 13-16 15

SECOND YEAR

Math 44 5 OrCh 62 5 Bioi 60 4
OrC1l 61 5 Electives 8-11 BioI 52 4
BioI 50 or 51 5 Elective 3

13-16 Bot 52 3
15

14

THIRD YEAR

Phys 7 5 Phys 8 5 Phys 9 5
Ger 1 5 BioI 80 3 Ger 3 5
BioI 70 3 Electives 3 Electives 4-6
Electives 1-5 Ger 2 5

14-16
14-18 16

FOURTH YEAR

Bot 104 5 BioI 110 3 Bot 91-91A
Electives 4-6 Electives 10 (or) Bot 141-141A 5
BioI 131 3 BioI 111 2 Electives 9-11
BioI 132 2

15 14-16
14-16

COURSE DESCRIPTIONS - BOTANY

lOs (1-009). Minnesota Plant Life. Nontechnical survey of all the groups of plants
native to Minnesota with special reference to identification and distribution.
(3 cr; suitable for nonmajors) Morley

12w (1-012). Plants Useful to Man. Survey of the roles which plants have played
in man's biological and cultural development. Lectures and demonstration
of material. (4 cr; for majors or nonmajors) Lawrence

52f,s (3-201). Elementary Taxonomy. Introduction to taxonomy of ferns, gymno­
sperms, and flowering plants, with representative material drawn largely from
Minnesota spring flora. Families of plants and their relationships; floral struc­
ture and function; taxonomic terms; nomenclature; literature; methods of col­
lection and identification; two or three field trips. (3 cr; prereq BioI 2 or 51)
Morley

53w (3-109). Plant Anatomy. Structure and development of plants with especial
reference to vascular plants. (5 cr; prereq Bioi 2 or 51) Hall

55f (3-125). Morphological Methods. Introduction to techniques basic to anatomy,
morphology, and cytology. (3 or 5 Cl"; prereq 53, and #) Abbe
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9If,s (3-131), Survey of Plant Physiology, A study of the physiological principles
underlying the processes which occur in living plants, with emphasis on higher
plants. Growth and development, mineral nutrition, water relations and solute
metabolism, respiration, and photosynthesis. (3 cr; prereq Bioi 2 or 51, GeCh
5 or 25) Soulen, Linck, and staff

91Af,s (3-132), Plant Physiology Laboratory. A laboratory course to accompany
Bot 91. (2 cr; prereq 91 or f91)

98f,w,s (3-950), Undergraduate Proseminar. A discussion of biological topics of
current interest. (1 cr per qtr; prereq major in biological science, #) Staff

99f,w,s (3-990). Research Problems. Individual research for undergraduate majors.
(1-5 cr per qtr; prereq major in biological science, #) Staff

10lf,w,s (5.970), Basic Botany, Individual work in some special discipline. (Cr
ar; prereq Bioi 2 or equiv and #) Staff

103f (5-Il5), Plant Embryology. Early stages of somatic development with empha­
sis on vascular plants. (3 cr; prereq 104 or #) Abbe

104f (5-101). Survey of the Plant Kingdom. A brief consideration of evolutionary
relationships throughout the plant kingdom, especially as illustrated by life
histories. (5 cr; prereq Bioi 2 or 51) Abbe

106w (5-211). A Survey of Angiosperm Families. Detailed study of the character­
istics of the orders and families of flowering plants on a worldwide basis. (5
cr; prereq 52 or #; offered 1969-70 and alt yrs) Morley

108f (5-207). Pteridophytes. Classification of living ferns and fern allies with
special attention to temperate North America; terminology; keys; geographic
distribution; distinguishing characters of families, genera, and species. (3 cr;
prereq 52 or #; offered 1969-70 and alt yrs) Ownbey

110f (5-208). Gymnosperms. Survey of the taxonomy and phylogeny of the gymno­
sperms with special emphasis on living representatives. (3 cr; prereq 52 or #;
offered 1970-71 and alt yrs) Ownbey

112su (5-805). Aquatic Flowering Plants. The higher plants of aquatic and marsh
habitats. Identification and collection; association of species; relations to the
habitat; adaptive morphology and food value to wildlife. (5 cr; prereq 52 or
#; offered in Itasca Biology Session)

114w (5-212). Principles of Angiosperm Phylogeny. Evolutionary relationships
and the various means of judging them within the angiosperms. Laboratory in­
vestigation of representative examples. (3 cr; prereq 52 or #; offered 1970-71
and aIt yrs) Morley

115s (5-205). Flora of Minnesota. The vascular plants of the state; taxonomic and
floristic relationships; geographical distribution and variation; collecting and
identification; field trips. (4 cr; prereq 52 or #) Ownbey

116su (5.80l). Summer Flora of Minnesota. A survey of the flowering plants and
ferns of the state with particular reference to the local flora. Collection and
identification of species; distribution in Minnesota; literature and taxonomic
methods. (5 cr; prereq 52 or #; offered in Itasca Biology Session)

117su. Agrostology. The study of grasses, based primarily on those of the Lake
Itasca region; morphology, classification, relationships, identification. (5 cr;
prereq 52 or #; offered at Itasca)

1198 (5.321). Experimental Cytology. Discussion and experimental analysis of suit­
able current, specialized phases of cytology. The use of microscopical and cyto-
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chemical analytical methods to study cells in vitro and in viw. (3 or 5 cr;
prereq Bioi 131)

121w (5-11l). Developmental Plant Anatomy. Microscopic structure of vascular
plants with particular attention to development in the root, stem, and leaf. (5
cr; prereq Bioi 2 or 51 or equiv) Abbe

125f (5-119). Morphogenesis. Development of form and structure in ontogeny and
phylogeny; phenomena and genetical factors involved. (5 cr; prereq 10 cr in
botany or biology) Abbe

126f (5-255). Prepleistocene Palynology. A survey of pollen and spores primarily
from Mesozoic and Tertiary deposits. Techniques of sample preparation; nO­
menclature and identification of fossil pollen and spores; their use in strati­
graphy. (3 cr; prereq 165; offered 1970-71 and alt yrs) Hall

127f (5-105). Morphology of Vascular Plants. Vegetative and reproductive struc­
ture of living and fossil vascular plants. Their evolutionary relationships
based on phylogenetic principles. (5 cr; prereq 104 or #) Abbe, Hall

128s (5-251). Phyletic Paleobotany. The morphology, anatomy, and evolution of
fossil plants, especially those occurring in the late Paleozoic. (3 cr; prereq #)
Hall

129f (5-253). Floristic Paleobotany. A study of fossil floras from the late Paleozoic
to the present; emphasis on macrofossil remains, especially leaves, and their
use in stratigraphy, paleoclimatic and paleoecologic interpretations. (3 cr;
prereq #; offered 1969-70 and alt yrs) Hall

141s (5-141). Survey of Plant Physiology. A critical study of the physiological
processes which occur in living plants, with emphasis on higher plants. Growth
and development, energy relations, mineral nutrition, water relations, respira­
tion, photosynthesis, and nitrogen metabolism. (3 cr; prereq BioI 2 or 51,
course in organic chemistry, physics) Frenkel

141As (5-142). Plant Physiology Laboratory. A laboratory course to accompany
Bot 141. (2 cr; prereq 141 or U41)

150f (5-231). Introduction to the Study of Algae. Structure, reproduction, and life
histories of major algal divisions. (5 cr; prereq 10 cr in botany or biology or
#; offered 1970-71 and alt yrs) Brook

151£ (5-233). Biology of Algae. Aspects of the biology of the algae, dealing with
their culture, cytology, and ecology, and their importance in limnology, fisher­
ies, public health, and water supplies. (5 cr; prereq 150 or #; offered 1969-70
and alt yrs) Brook

155su (5-811). Freshwater Algae. Morphology and taxonomy of freshwater algae;
collection and identification of local algae. (5 cr; prereq 10 cr in biology or
#; offered in Itasca Biology Session)

157su (5-815). Bryophytes and Pteridophytes. Field and laboratory study of the
mosses and liverworts of Minnesota. (5 cr; prereq 10 cr in biology or #; offered
in Itasca Biology Session)

159su (5-821). Lichens. Taxonomy, ecology, and floristics of the lichens of north­
ern Minnesota; identification, sampling methods, microchemistry as a taxonomic
tool. (5 cr; prereq 10 cr in botany or zoology or #; offered in Itasca Biology
Session)

165w (5-301). Pollen Morphology and Taxonomy. Ontogeny, comparative mor­
phology, and classification of pollen grains and pteridophyte spores, and their
relation to the systematics of vascular plants. Analysis of the pollen and spore
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content of the atmosphere. (3 cr; prereq 10 cr in botany or biology or #; offered
1970-71 and alt yrs) Cushing

169s (5-305). Quaternary Phytogeography and Palynology. Historical problems in
interpretation of distribution of modern plant species. Applications of Pleisto­
cene and recent pollen and plant macro-fossil analysis to phytogeography. Field
and laboratory methods, pollen statistics. (5 cr; prereq 165 and BioI 80 or #;
offered 1970-71 and alt yrs) Cushing

182f (5-182). Plant Physiology. The plant cell and its organelles, metabolism, in­
cluding photosynthesis, and genetic control of physiological processes, with
emphasis throughout on the dynamic aspects of these processes. (3 cr; prereq
5 cr in biochemistry) Soulen, Olson

183w (5-183). Plant Physiology. A discussion of membrane phenomena, water rela­
tions, mineral metabolism, and translocation in plants. (3 cr; prereq Bioi 2 or
51, OrCh 42 or 62, physics)

184s (5-184). Plant Physiology. The growth of higher plants, including regulation
by hormones, light, and temperature. (3 cr; prereq Bioi 2 or 51, OrCh 42
or 62, physics) Brun and staff

185w (5-185). Physiology of Photosynthetic Microorganisms. Comparative physi­
ology of photosynthetic bacteria and of algae, and its biochemical aspects. The
response of the organisms to light, temperature, and other environmental condi­
tions. Control of cell growth and development; autotrophic and heterotrophic
growth. Structure and function of cellular organelles. Relationships to non­
photosynthetic organisms; evolutionary considerations. (3 cr; prereq #; offered
1970-71 and alt yrs) Frenkel

186w (5-150). Measurement of Plant-Environment Interactions. An advanced la­
boratory course dealing with measurements using intact plants, including water
balance, energy budget, and gas exchange between plants and the environ­
ment. (Cr ar; prereq #) Sucoff and staff

187f,w,s (5.160). Methods of Plant Analysis. In-depth experimental laboratory ap­
proach to microscopic analysis, sample preparation, fractionation, isolation, and
measurement of plant compounds employing modern methods of plant physi­
ology. Discrete and independent units in: (a) Primary Plant Metabolites (Li;
offered spring 1970 and alt yrs); (b) Plant Proteins and Amino Acids (Olson,
Soulen; offered winter 1970 and alt yrs); (c) Plant Hormones and Tissue Cul­
ture (offered winter each yr); (d) Photosynthesis and Photosynthetic Pigments
(Frenkel; offered spring 1971 and alt yrs); (e) Phytochrome (Koukkari; of­
fered spring 1971 and alt yrs); (f) Plant Nucleic Acids (Li; offered spring
1971 and alt yrs); (g) Analysis of Cell Structure (Stadelmann; offered winter
1971 and alt yrs). (Cr ar; prereq #) Weiser and listed staff

188f (5-190). Research Perspectives in Plant Physiology. A laboratory course in
which the student undertakes a well-defined problem of limited scope. (1-4
cr; prere'] #) Behrens and staff

For Graduate Students Only

280w (8-286). Radioisotope Techniques Applied to Biology

281s (8-281). Growth and Differentiation of Plants

282f (8-282). Advanced Topics in Plant Metabolism

283w (8-283). Structural Physiology

285w (8-285). Photosynthesis
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297f,w,s (8.970). Special Topics

298f,w,s (8-950). Seminar

299f,w,s (8-990). Research Problems

Other Courses of Interest to Botany Majors

plPa 105. Introduction to the Study of Fungi

PlPa 132. Biology of Fungi

BioC 204f (8-225). Tracer Techniques

Agro 252. Cytogenetics

ECOLOGY AND BEHAVIORAL BIOLOGY (EBB)

The Department of Ecology and Behavioral Biology participates in teach­
ing the core curriculum. Students with a special interest in ecology and/or
behavioral biology will take their undergraduate degrees in biology and in­
clude in their programs a suitable selection of advanced courses appropriate
to their interests.

COURSE DESCRIPTIONS - ECOLOGY AND BEHAVIORAL BIOLOGY

50w (1-001). Introduction to Ecology. Interrelationships between environmental in­
fluences and plants and animals, including man; population growth and regula­
tion; the nature, organization, and development of ecological systems. The
role of man in the biosphere. (3 cr; prereq open to jrs and above, but not to
biology majors) Brook

SIs (1-002). Ecology and Man. Man's impact on and his exploitation of the en­
vironment. Stresses human limits in terms of population, natural resources, and
waste disposal. (3 cr; prereq Ecol 50, BioI 80 or #) Megard

82s (3-011). Field Ecology. Field trips stressing local habitat types and instruments
used in ecological research. (1 cr; prereq Bot 50 and 51) Staff

99 (3·990). Research Problems. Individual research for undergraduate majors in
biology. (1-6 cr; prereq #) Staff

101 (5-091). Fundamentals of Ecology. An introductory course in ecology designed
to enable students to make up deficiencies in background course work. (Cr ar;
prereq /:, or #) Staff

11Os (5-022). Animal Behavior. Survey of effector mechanisms, their nervous and
endocrine control, and behavior patterns of animals. (3 cr; prereq Zool 105 or
BioI 110 or equiv and #) McKinney

IIIw (5-023). Behavioral Adaptations. Lectures and discussions on current prob­
lems in areas of overlap between ethology, ecology, and evolution with special
emphasis on social systems, spacing mechanisms, and communication. (3 cr;
prereq BioI 80 and Ecol 110 or equiv and #) McKinney

119su (5.812). Aquatic Ecology. Conditions for life in the water and distribution
of aquatic animals. (5 cr; prereq 15 cr inc! BioI 2 or 50; offered in Itasca
Biology Session) Underhill

28



Ecology and Behavioral Biology

120 (5-813). Advanced Limnology. Current topics in Iimnological research with
emphasis on the analysis of aquatic productivity. Lectures, laboratory, and
field work. (5 cr; prereq Ecol 119 or equiv; offered in Itasca Biology Session)
Megard

124 (5-024). Environmental Measurement and Analysis I. The use of the con­
tinuity principle in relating meteorological parameters to biologic systems and
the modeling of environmental interactions with organisms. (3 cr; prereq I yr
physics, I yr calculus) Maxwell

125 (5.025). Environmental Measurement and Analysis II. The elements of a
measuring system and the determination of meteorological parameters to study
the physical relationships between an organism and its environment. (4 cr;
prereq Ecol 124) Maxwell

130f (5-014). Ecology of Plant Communities. Patterns in development, structure,
interrelationships, stability of plant communities. (5 cr; prereq BioI 80)
Cushing

131w (5-015). Structure and Function of Ecosystems. Energy exchange and cycles
of water and nutrients, in relation to biological productivity and development
and regulation of ecosystems. (5 cr; prereq BioI 80, 81, introductory chemistry
and physics, or #; offered 1969-70 and alt yrs) Bray

1335 (5-016). Ecological Plant Geography. Ecological principles of plant distri­
bution and landscape analysis, vegetation regions of North America, interpre­
tation of regional vegetation patterns. (3 or 5 cr; prereq BioI 80 or #; offered
1969-70 and alt yrs) Cushing, Lawrence

1355u (5-814). Community Structure and Function. Communities represented in
Itasca Park and vicinity and their dynamic relationships. Relationships of local
communities to the flora as a whole. Use of modern methods of community
analysis and measurement of environmental factors. (5 cr; prereq BioI 80 or
#; offered in Itasca Biology Session) Bray, Tester

136su (5.815). Field Ethology. Studies of behavioral evolution, motivation, and
ontogeny stressing the relationship between environment and behavior by using
field research techniques. (5 cr; prereq BioI 50 or equiv...Zool 75-76 or 13.'5
recommended; offered in Itasca Biology Session) Gring

137s (5.017). Ecological Life Histories of Plants. Influence of environmental fac­
tors on each developmental stage of life cycle under natural conditions. Indi­
vidual species assigned for study at Cedar Creek Natural History Area. Weekly
half-day field trips. (5 cr; prereq BioI 51, 80, 81, Bot 91A and #; offered
1970-71 and alt yrs) Lawrence

138su (5-018). Wetland Ecology. Nature, origin, and development of lake, marsh,
swamp, and bog ecosystems; environmental control and productivity. (5 cr;
prereq 15 cr in biological subjects, introductory chemistry, or #...Biol 80
recommended) Gorham

139s (5.019). Paleoecology. Nature of fossil evidence; problems and techniqucs for
the reconstruction of past habitats, populations, communities, and ecosystems.
Examples from various parts of the geologic column and from various groups
of organisms. (3 cr; prereq 8 cr in geology, BioI 80, or #; offered 1970-71
and alt yrs) Cushing

152su (5-816). Ecology of Freshwater Algae. Aspects of algal ecology in lakes
and ponds; phytoplankton, benthos, and periphyton; also in streams, bogs, soils,
and other terrestrial habitats. Laboratory instruction in relevant research tech­
niques. (5 cr; prereq Bot 150 or 155 or #; offered in Itasca Biology Session)
Brook
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162su (5-817). Vertebrate Ecology. Field work on populations and their relation­
ships to local environments; habitat analysis and ecological research methods.
Individual and team research projects, field trips, and lectures. (5 cr, §Ent
162; prere'l Bioi 80 or equiv; offered in Itasca Biology Session) Siniff, Tester

163 (5-818). Quantitative Ecology. Lectures, discussions, and field studies on popu­
lations, communities, and ecosystems. Emphasis on methods of sampling and
measuring ecological parameters and on data analysis and interpretation. (5 cr;
prereq 9 cr in ecology) Bray, Siniff

170s (5-021). Physiological Ecology of Animals. Current problems of distribution
and abundance of animals in the natural environment. (4 cr; prereq BioI 110
or Zool 105 and Bioi 80...statistics recommended...#) Schmid

195su (5-890). Problems in Ecology and Behavioral Biology. Advanced work on
special topics suited to the needs of individual students. (Cr ar; prereq #;
offered in Itasca Biology Session)

For Graduate Students Only

298 (8-390). Seminar

Other Courses of Interest to Students in Ecology and Behavioral Biology

Ent ll8f (5-400). Experimental Ecology

Ent 20 I w (8-300). Experimental Ecology Laboratory

Ent 202s (8-305). Insect Ecology

For 158su (5-153). Theory and Practice in Environmental Measurement

Ceo 128f (5-601). Limnology

Ceo 228w (5-602). Advanced Limnology

Ceo 230 (5-603). Methods of Analysis of Natural Waters

Soil 127s (5-612). Ecology of Soil Microorganisms

Soil 140su (5-532). Soils and Ecosystems

Zool ll6w (5-ll6). Population Dynamics

GENETICS AND CELL BIOLOGY (GCB)

The Dcparhnent of Genetics and Cell Biology participates in teaching the
core curriculum. Students with special interest in genetics and/or cell biology
will take an undergraduate degree in biology and include in their program a
suitable selection of advanced courses appropriate to their interests.

COURSE DESCRIPTIONS - GENETICS AND CELL BIOLOGY

51£ (3-012). Cell Biology. Dynamic aspects of cell structure and macromolecular
organization with emphasis on current research. (3 cr; primarily designed for
students other than CBS majors and CLA biology majors; (prereq Bioi 2 or
49... CeCh 4 ...or 20 cr in math and physical science)
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---",). Genetics. The mechanisms of heredity, their implicatio?s f~r bio·
---•.<1 populations and applications to practical problems. (3 cr; pnmanly de·

"ned for students other than CBS majors and CLA biology majors; prereq
lJ3iol 2 or equiv)

67f,w,s (3.025). Laboratory: Genetics. Genetic problems are explored using both
prokaryotic and eukaryotic organisms. The laboratory is scheduled for one
meeting per week with an equivalent amount of time reserved for independent
work. (2 cr; prereq 66 or BioI 70 or ~Biol 70)

68s (3·002). Human Genetics, Social Affairs. An introduction to human genetics
with special emphasis on the study of individuals, families, populations, and
races with respect to differences in intelligence, behavior, disease, and other
matters of social concern. For students in programs not directly related to the
biological sciences. (3 cr, §66 or BioI 70)

97 (3·970). Independent Study. Individual study on selected topics or problems
with emphasis on selected readings and use of scientific literature. (Cr ar; pre·
req #)

99 (3·990). Laboratory Research. Individual projects on selected topics and prob­
lems. (Cr ar; prereq #)

131w (5.062). Cellular Regulation. Control of the biosyntbesis and function of
macromolecules. Topics to be discussed will include the induction and repres­
sion of enzyme synthesis, constitutivity, the specific activation and inhibition
of enzyme activity by metabolic effectors, regulation of RNA and DNA syn­
thesis, regulation of chromosome replication, steady states of growth and
transitions between steady states of growth, control of cell division, and the
cycle of cell duplication. Much of the discussion will center on research with
microbial systems; but where possible, work with higher organisms will be
introduced. (3 cr; prereq #)

132s (5.082). Membranes and Interfaces. The thermodynamics and statistical me­
chanics of interfaces; the electrical properties of interfaces; experimental
methods for the study of gas/liquid and liquid/liquid interfaces; interfaces in
biological systems; cell membranes; the plasma membrane; the mitochondrial
membranes; special membranous systems within cells; methods for isolation
of membranes; chemical reactions at interfaces; the dynamic properties of
interfaces; model membrane systems; the cell surface region and cell-contact
relations. (3 cr; prereq #)

140f,s (5-031). Intermediate Genetics I. The mechanics of inheritance. Compara­
tive organization of genetic material in prokaryotic and eukaryotic organisms.
The use of mutation, complementation, and recombination as operational cri­
teria for genetic analysis. (3 cr; prereq BioI 70 or GCB 66 and BioC 52,
BioC 142 or BioC 152, or #)

141w (5.032). Intermediate Genetics II. The action of the gene in molecular,
cellular, and organismal development. The mechanisms of storage of genetic
information, modes of information transfer and mechanisms of regulating these
processes in various biological systems. (3 cr; prereq 140)

142s (5·033). Intermediate Genetics III. Genetic variation in quantitative traits
with special attention to fitness. Causes of change of equilibria in gene
quencies, heterosis and inbreeding depression, consequences of natural
artificial selection. (3 cr; prereq 140 and Biom 101)

151£ (5.012). Cell Biology. Same course as GCB 51. (2 cr; offered for grad
dents for reduced cr; not open to grad students in cell biology)
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162f (5:042). Popul.ation, Quantitati~e Genetics. Selection with~
latlOn chances III gene frequencies and means of quantitative
formation required for predicting effects of selection and relat.
Emphasis is on logical analysis. (3 cr, §Agro 252; prereq 142.~.LPopu.
recommended) fl).

166f,w,s (5.022). Genetics. Same course as GCB 66. (2 cr; offered for grad ~

dents for reduced cr; not open to grad students in genetics)

167f,w,s (5·025). Laboratory: Genetics. Same course as GCB 67. (1 cr; offered
for grad students for reduced cr; not open to grad students in genetics)

175s (5-043). Human Genetics. Inherited characters in man. particularly in relation
to medicine, with some reference to the relation of genetics in marriage and
to social conditions. (3 cr; prereq 66 or #)

176w (5-044). Methods in Human Genetics. Methods for research in human
genetics. Importance of appropriate statistical techniques. Use of genetic con­
cepts in exploring new problems. Individual study of current problems and
group discussion. (3 cr; prereq 175 and PubH llOA or equiv and #)

For Graduate Students Only

231£ (8-082). Cytoplasmic, Cellular Motility

234w (8-083). Cellular Growth Kinetics

246w (8-910). Seminar: Genetics

297f,w,s (8-060). Current Topics

298 (8·900). Seminar

299 (8-990). Research

MICROBIOLOGY (MicB)
Faculty Advisers - Professors Bemlohr, Brand, Dworkin, Johnson. Rogers, Schmidt

The 4-year curriculum which leads to the degree of bachelor of science
with a major in microbiology more than fulfills the requirements for a prac­
ticing microbiologist and also prepares a student for graduate work at any
university.

The field of microbiology embraces a multitude of areas of fundamental
and applied research. Microbiologists have in common an interest in the basic
role played by microbes such as bacteria, fungi, and viruses in the world in
which we live. The microbiologist may be interested in basic biological mecha­
nisms, such as DNA replication or the regulation of protein synthesis, which
are currently under study employing microorganisms. He may seek answers to
fundamental problems in the human and animal diseases such as the mecha­
nism of viral and bacteriological infection, immune mechanisms and auto­
immune disease, and viral-induced cancer. Numerous aspects of agriculture
are under investigation by microbiologists such as specific fungal and bacterial
ymbionts essential for maximal growth of some plants, and bacteria and fungi
sential for maintenance and production of natural soil fertility. Micro-
.ologists are also active in many industrial and pharmaceutical fields involving
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production and discovery of new antibiotics, manufacture of cheeses, beer,
wine, etc., pasteurization in canning and food processing, and even decon­
tamination of space vehicles.

In addition to the areas of research open to microbiologists, he may be­
come a teacher and yet play a role in advancing our knowledge of science.
Even if he selects a career outside of microbiology, he will find his training
in this field invaluable in many related areas of biological research, industry,
medicine, and public health.

In addition to completing the biology core curriculum and liberal educa-
tion requirements, a student must take the following:

MicB 116, 116A, 121
Two of the following: MicB 102, 103, 110, Ill, 124
At least 5 credits of AnCh 57A, B; or AnCh 46, 47
A sequence in physical chemistry is highly recommended

(i.e., PCh 101, 102, 103)

The sample curriculum listed below wiII give some indication of how to
spread requirements over the 4 years. It must be realized that variations of
this sample are possible.

SAMPLE CURRICULUM - MICROBIOLOGY MAJOR

Fall
Engl 1
Math 15
GeCh 4
Electives

Math 44
OrCh 61
BioI 50 or 51

Ploys 7
BioI 70
BioI 71
AnCh 57A,B
Electives

FIRST YEAR

Winter Spring

3 Engl2 3 Engl3 3
5 Math 42 5 Math 43 5
5 GeCh5 5 Geeh 6 4
3 Electives 3 Electives 3-5

16 16 15-17

SECOND YEAR

5 OrCh 62 5 BioI 60 4
5 Ger 1 5 BioI 61 1
5 Electives 5-8 Bioi 52 4

Ger 2 5
15 15-18

14

THIRD YEAR

5 Phys 8 5 Phys 9 5
3 BioI 80 3 Bioi 110 3
2 MicB 121 3 Bioi III 2
5 Ger 3 5 Electives 5-6

0-3
16 15-16

15-18

MicB 1241

PCh 101
Electives

3
4

7-9

14-16

FOURTH YEAR

MicB 116, 116A
PCh 102
Electives

5
4
6

15

MicB 1111

PCh 103
Electives

5
4

6-7

15-16

1 Other microbiology courses may be substituted.
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COURSE DESCRIPTIONS - MICROBIOLOGY
(College of Medical Sciences)

53w,soo (3.103). General Microbiology. Lectures, demonstrations, and laboratory
instmction in the morphology, physiology, taxonomy, and ecology of bacteria.
Practical applications of fundamental principles. (5 cr; prereq soph with C
avg in courses prereq to major sequence, or jr with 10 cr in chemistry and 5
cr in biological sciences, or #) Schmidt, Johnson

102s"" (5-232). Medical Microbiology. Pathogenic bacteria, fungi, and vimses in
relation to disease; principles of infection, pathogenesis, and immunity; micro­
biological techniques for laboratory diagnosis and antibiotic determination. (4
cr; for other than medical students; prereq 116) Johnson

102As (5-233). Medical Microbiology. Additional lecture and laboratory instruction
on current diagnostic microbiological techniques. (2 cr; prereq n02, med
tech students, # for others)

103s (5-612). Ecology of Soil Microorganisms. (Same as Soil 127) Soil as a
microhabitat; the nature of the microbial population of soil; interactions
among microorganisms in the soil ecosystem; and significant activities of
soil microorganisms. Lectures and laboratory. (4 cr; prereq 53 or 153, or
BioI 52 and #; offered 1970-71 and alt yrs) Schmidt

1l0w (5-311). Microbial Genetics. Genetic mechanisms in bacteria, bacteriophages,
fungi, protozoa, and algae. Mutagenesis; selection; adaptation; cytoplasmic in­
heritance; patterns of genic recombination; fine stmcture of genetic material.
(3 cr; prereq Bioi 70 or #; offered 1970-71 and alt yrs)

lllfOO (5.611). Advanced Microbiology. Advanced laboratory in comparative mor­
phology, taxonomy, and physiology of bacteria. For microbiology majors and
others interested in biological and chemical aspects of microbes. Stresses en­
richment, isolation, identification, cultivation, stmcture, and function of micro­
organisms. (4 cr; prereq 53 or 153 and 121 or #; offered 1969-70 and alt yrs)
Dworkin

116w (5-216). Immunology. Host-parasite interactions; nature of antigens and anti­
bodies; chemical basis of serologic specificity; qualitative and quantitative as­
pects of antigen-antibody reactions; theories of antibody production; cellular
antigens and blood grouping; nature of complement and its role in immuno­
logic phenomena; mechanisms of hypersensitivity; hypersensitivity-like states
and immunologic diseases; homotransplantation and tumor immunity; me­
chanisms of natural and acquired immunity. (3 cr; required of all microbiology
majors; prereq BioI 52 or MicB 53 or MicB 153) Muschel

116Aw (5.217). Immunology Laboratory. (2 cr; required of all microbiology ma­
jors; prereq n 16) Muschel

121w (5·321). Physiology of Bacteria. Chemical and physical organization of bac­
teria as related to function; growth; energy metabolism including oxidations
and fermentations; nutritional requirements; antimicrobial agents; autotrophic
mechanisms; and microbial differentiation. (3 cr; required of all microbiology
majors; prereq Bioi 60, BioI 70 or ftBiol 70, 8 cr in organic chemistry) Rogers

124f (5.424). Biology of Viruses. Stmcture, composition, and properties of bac­
terial and mammalian vimses; their interactions with cells and effect on host
cell metabolism; biochemistry of viral replication; techniques employed in the
study and diagnosis of viral infections; viral tumorigenesis. (3 cr; prereq 53 or
153 and 121) Plagemann

0<> Microscope required. Students may obtain use of microscope by purchasing $3 micro­
scope cards from the bursar.
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152f,w,s (5·970). Special Problems. (Cr ar; prereq #) Staff

153f.... (5.105). Biology of Microorganisms. Lectures and laboratory exercises in
taxonomy, anatomy, physiology, biochemistry, and ecology of microbes. Empha­
sis is on the fundamental properties of bacteria. Lectures also include descrip­
tions of the major groups of the bacteria as well as of the remaining protista.
(4 cr, §Biol 52; prereq OrCh 62, BioI 49 or BioI 2) Dworkin

ZOOLOGY (ZOO/)
Faculty Adviser - Assignment made in 307 Zoology Building or 123 Snyder Hall

The curriculum which leads to a degree of bachelor of science in zoology
offers a broad and thoroughgoing education in biology and will also serve as
preparation for graduate work in zoology. In addition to completing the core
curriculum, students are required to take a minimum of 13 credits in zoology.
In selecting elective courses, students must satisfy the liberal education re­
quirements listed on pages 13 and 14.

The sample curriculum listed below will give some indication of how to
spread requirements. It must be realized that many variations of this sample
are possible.

SAMPLE CURRICULUM - ZOOLOGY

FIRST YEAR

Fall
Engl 1
Math 15
GeCh 4
Elective

3
5
5
3

16

Winter
Engl 2
Math 42
GeCh 5
Electives

3
5
5

0-3

13-16

Engl 3
Math 43
GeCh 6
Elective

Spring
3
5
4
3

15

Math 44
OrCh 61
BioI 50 or 51

Phys 7
Ger 1
BioI 70
Electives

SECOND YEAR

5 OrCh 62 5 BioI 60
5 Electives 8-10 BioI 52
5 Zoology

13-15 ElectivE's
15

THIRD YEAR

5 Phys 8 5 Phys 9
5 BioI 80 3 Zoology
3 Ger 2 5 Ger 3

1-5 Electives 3-5

14-18 16-18

4
4

3-5
3

14-16

5
3-5

5

13-1.5

00 Microscope required. Students may obtain use of microscope by purchasing $3 micro­
scope cards from the bursar.
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Curricular Requirements - Course Descriptions

FOURTH YEAR

Zoology
Biology lab
Electives

Fall
5

1-2
6-10

12-17

Winter
Zoology
BioI 110-111
Electives

3-5
5
5

13-15

Spring
Biology lab
Electives

1-2
13-15

14-17

COURSE DESCRIPTIONS - ZOOLOGY

52f (5-052). General and Comparative Embryology. Embryological development
of vertebrate forms. (5 cr; prereq BioI 2 or 50) Spratt

65f,s (5·066). Histology. Microscopic structure of tissues and organs. (5 cr; not
open to regular 3-yr premed or predent students; prereq BioI 2 or 50) Olson

71s (5-071). Principles of Invertebrate Biology. The bas;c characteristics of the
invertebrates (exclusive of insects) with emphasis on functional, adaptive, and
evolutionary principles. Laboratory will include original research. (5 cr; pre­
req Bioi 2 or 50) Williams

75w, 76s (5.076,5.077). Introductory Ornithology. Laboratory and field course in
structure, classification, distribution, migration, habits, habitats, and identifica­
tion of birds. (3 or per qtr; prereq BioI 2 or 50) Wamer

93£ (5.093). Introduction to Animal Parasitology. Elementary course dealing with
parasitic protozoa, worms, and arthropods, and their relation to diseases of
man and animals. (5 or; prereq BioI 2 or 50) Wallace

96f (5-096). Organic Evolution. Survey of evidence for and causes of evolution.
(3 cr; prereq Bioi 2 or 50) Merrell

98f,w,s (3-980). Undergraduate Seminar. A discussion of biological topics of current
interest. (I cr per qtr; prereq sr, major in biological sciences, #) Staff

99f,w,s ( (3-990). Individual Work in Some Special Discipline. (Cr ar; prereq BioI
2 or 50 and #) Staff

105£ (5·104). Comparative Animal Physiology. An introduction to animal physi­
ology, emphasizing functional aspects of organ systems from a comparative
viewpoint. (5 cr; prereq BioI 2 or Bioi 50, OrCh 62 or #) Schmid

107f (5-107). Protozoology. Introduction to taxonomy, morphology, physiology,
development, and genetics of free-living protozoa. (4 cr; prereq #; offered
1969-70 and alt yrs) Kerr

112w (5·112). Advanced General Physiology. Topics of current interest in physi­
ology. (3 cr; prereq BioI llO or Zool 105 or equiv and #) Schmid, Sheridan

114f (5·114). Sensory Physiology. Survey of general properties of receptor organs
with an emphasis on visual, auditory, and mechano receptor units. (3 cr;
prereq BioI 110 or Zool 105 and #; offered 1970-71 and alt yrs) Sheridan

115su (5·814). Natural History o£ Invertebrates. Taxonomic and ecological survey
of local fauna, detailed and independent ecological study of several taxonomic
groups. (5 cr; prereq 15 cr in zoology; offered at Itasca)

116w (5·116). Population Dynamics. Seminars and lectures on verbal mathematical
population theories; emphasis on relationship to laboratory and field data. (2 cr;
prereq BioI 80 or #...Math 44 recommended; offered 1969-70 and alt yrs)
Williams
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117w (5.117). Theoretical Biology. A considcration of the role of semantic and
mathematical theory in biology, including philosophical foundations and meth­
odology. Detailed examples drawn from various fields of biology. (3 cr; prereq
#; offered 1970-71 and alt yrs) Williams

121s (5-121). Ichthyology. Taxonomy and habits of North American fishes, especi­
ally those of upper Mississippi drainage. (3 cr; prereq IS cr incl BioI 2 or
BioI 50)

122f (5-124). Vertebrate Biology. Survey of the vertebrates. Their biology, tax­
onomy, and distribution. (3 cr; prereq BioI 2 or BioI SO and #) Underhill

123f (5-125). Vertebrate Fauna Laboratory. Survey of the vertebrate groups native
to Minnesota and neighboring states. (2 cr; prereq 122 or equiv and #)
Underhill

124w (5·126). Vertebrate Anatomy Laboratory. Comparative study of vertebrate
systems. (3 cr; prereq 122 or equiv and #) Underhill

135su (5·834). Field Omithology. Field and laboratory studies of ecology and life
histories of the birds in the Itasca Park region. (,5 cr; prereq IS cr in zoology;
offered in Itasca Biology Session)

140w (5.134). General and Comparative Endocrinology. A survey of the stmcture
and function of invertebrate and vertebrate endocrine systems. (3 cr; prereq
BioI SO, BioI 60, OrCh 62, or t; offered 1970-71 and alt yrs) Herman

141s (5-135). General and Comparative Endocrinology Laboratory. Individual la­
boratory investigations of selected problems of endocrinology. Topics to be
arranged by consultation with instmctor. (2 cr; limited to 10-15 students;
prereq 140, #; offered 1970-71 and alt yrs) Herman

143su (5-843). Animal Parasites. Parasites of local fauna with special reference to
helminths. (05 cr; prereq IS cr incl BioI 2 or BioI 50; offered in Itasca Biology
Session)

145w (5-144). Parasitic Protozoa. Structure, life histories, and economic relations
of protozoal parasites of man and animals; laboratory diagnosis. (3 cr; prereq
IS cr incl Bioi 2 or Bioi SO and 11) Wallace

146s (5-146). Experimental Parasitology. Discussion sessions and laboratory investi­
gations designed to illustrate the relationships between metazoan parasites and
their hosts. (3 cr; prereq 93 or #) Gilbertson

148w (5-148). Topics in Comparative Endocrinology. Discussion of selected areas
of current research. Specific areas to be covered will vary from year to year
and will be announced in advance. (2 cr; prereq 109 or 11) Herman

164f (5-164). Fine Structure of Animal Cells. Cell stmcture and function is ap­
proached on an organelle basis, emphasizing ultrastructural research. Topics
will include macromolecular synthesis, bioenergetics, cell movement, and cell
division. (3 cr; prereq BioI 131 or equiv and #; offered 1969-70) Johnson

165f (5-165). Advanced Cytology Laboratory. Microscopy, cell cultures, and radio­
isotope applications will be introduced. Primary emphasis will be on individual
projects. These may include autoradiography, cell fractionation, or electron
microscopy. (2 cr; prereq 164 or f164 and #; offered 1969-70) Johnson

171w (5-171). Genetics and Speciation. Application of genetic principles to prob­
lems of speciation and evolution. (3 cr; prereq 15 cr biology incl Bioi 71)
Merrell
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For Graduate Students Only

2715 (8-271). Topics in Ecological Genetics

283f (8.282). Physiology of Development: Chemical Embryology

284f (8-283). Physiology of Development: Differentiation

285f (8-284). Physiology of Development: Endocrines in Development

298f,w,s (8-970). Graduate Seminar

299f,w,s (8-990). Graduate Research

Related Courses Recommended from Other Colleges

AnSc 150w (AnSc 5-314). Behavioral Physiology

Ent 74s (Ent 3-175). Introductory Entomology

Ent 125f (Ent 5-025). Insect Morphology

Ent 126w (Ent 5-026). Embryology and Development of Insects

Ent 127s (Ent 5-027 ). Insect Metabolism and Coordination

Ent 130f (Ent 5.275). Principles of Systematic Entomology

Ent 144f (Ent 5-275). Medical Entomology

FW 77w (FW 3.277). Mammalogy

VAna 120w (VAna 5-120). Essentials of Vertebrate Development and Structure

VPP 109s (VPP 5-310). General Endocrinology

VPP lllf (VPP 5.311). Reproductive Physiology

VPP 134w (VPP 5-313). Avian Physiology
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