UNIVERSITY OF MINNESOTA
Graduate School
Minutes of the Executive Committee
Thursday, December 11, 1969
170 BA - West Bank 1:00 P.M.

Present: Professors Alfred Caldwell, Frederick Forro, Jack Merwin, David Thompson,
William Warner, William Wright, E. W. McDiarmid; Drs. Lewis Wannamaker,
R. Drew Miller; Deans Francis Boddy, Millard Gieske, M. Harry Lease;
Miss Beverly Miller, Assistant to the Dean; Graduate Student Representatives,
Manley Olson, Ellen Schaffer, and Stephen Carpenter; Dean Bryce Crawford,Jr.,
presiding; Shirley McDonald, Secretary.

1. Graduate Student Organization ~ Dean Crawford introduced Miss Ellen Schaffer
who will represent the graduate students in Zoology on the Executive Committee.

Mr. Carpenter, representing Art History, asked about the status of a question-
naire having to do with the payment of fees by students holding appointments
even though they have finished all course work. Miss Schaffer said that the
questionnaire is sponsored by ASTRA, and the results are being collated. The
Graduate School will be informed when results are available.

The dean reported that information about a National Graduate Student Association
proposed by the Graduate Students Association at UCLA will be sent to the
student representatives on the Executive Committee. An inquiry about graduate
student organizations at other institutions has been received from the Yale
University Graduate Student Senate. This will also be sent to the student
representatives.

fee be taken out of a general University fund. A statement on the history and
purposes of the fee was distributed earlier.

Dean Crawford asked if there has been any reaction to the proposal on use of
reprints of publications for the Master's and Doctor's theses, submitted for
consideration by Mr. Olness for the Agriculture student group. Professor
Wright said that the Social Sciences Group Committee believes that approval is
not really necessary; what is proposed can be accomplished through existing
rules. That committee did emphasize, however, that if the thesis is to be
presented in a form suitable for publication, raw data, bibliography, and other
archival materials should be appended to aid the thesis committee in its review
and to provide accessible storage for supporting materials. The group committee
suggested that information about this be disseminated, perhaps to all A-3 and

B members of the Graduate Faculty. And word to the students might be spread
through the Graduate Student Organization. Dean Boddy said that it must be
made clear that the research has been carried out under the supervision of the
student's adviser and before the article or the thesis is written. Dean Gieske
pointed out that Graduate School rules require permission by thesis readers

and advisers to publish prior to final approval of the entire thesis, and that
this has not presented problems. The discussion will be carried forward
pending review by the other group committees.

2. Meetings of Directors of Graduate Study, Admissions Officers, Graduate Deans
(Refer to Executive Committee Minutes, Nov. 20, 1969 - item 2) - An agenda
of suggested topics for the winter and spring quarter meetings was distributed
to the Executive Committee. Dean Crawford asked that these be considered by
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the group committees; the Directors -and Admissions Officers will also be
asked for their thoughts about the items. The agenda will then be re-worked
and sent out prior to the winter quarter meeting.

An Ad-hoc Committee on Admissions Policies - Dean Crawford said that some of

the points brought out in the fall quarter meeting of the Directors and Admissions

personnel might well be studied by an ad hoc committee on admissions policies.
This committee would review current policies; it would not make individual
case judgments, but develop general policy to cover atypical situations as
they arise. Such a committee could also explore ways to recruit the better
graduate students--departmentally and centrally. It was suggested that
validation studies of our admissions criteria be made. This ad hoc committee
might initiate such studies, not necessarily across the board, but by some
separate fields. Composition of the committee was discussed. 1t was agreed,
generally, that there be graduate student representation. Perhaps a post
doctoral student who received his training at another institution, might be
interested in comparisons, and a foreign student might also make a significant
contribution to the committee's deliberations. The dean said that he will
consult with the group committee chairmen regarding appropriate faculty from
their areas for membership and will also want suggestions for student member-
ship.

Proposed Doctor of Arts Degree - A number of institutions have been working
towards the development of a graduate program equal to the Ph.D. in the
mastery of the field, but not so completely oriented towards research nor so
narrowly focused as the Ph.D. This would probably be a three or four year
program of study with a moderate specialization, a synthesis of existing
materials rather than original research, and a teaching internship. Dean
Crawford said that the Council of Graduate Schools will have a statement soon
and this along with information about the programs at Carnegie Mellon University
and the University of Washington will be sent to the group committees, graduate
student representatives, and the Directors of Graduate Studies.

Dean Boddy saild that it will be important to have graduate student input;

Mr. Olson said that students would not wish to see just a change in the label
and parts of an existing program. Professor Forro expressed concern as to

the reaction universities would have toward this kind of degree. Dean Crawford
said that a university should not endorse it unless holders of the degree will
be eligible for appointment, retention, and promotion by that institution.

The Foreign Language Requirement (Refer to Executive Committee Minutes,

Oct. 8, 1969 - item 6 and Nov. 20, 1969 - item 5) - Miss Miller announced

that she has sent out the follow-up memo to departments which have not sent
proposals for the foreign language requirement for their fields. The proposals
are being referred to the group committees and, as they are approved, the
Graduate School will notify the departments so that they may begin to operate
under the new regulations. Some fields will wish to retain the present
requirement. A statement to that effect plus the reasons for the decision
should be sent to the Graduate School.

The Registration Permit (Refer to Executive Committee Minutes, June 4, 1969-
item 4) - In early December, a memorandum on the proposed Registration Permit
was sent to Executive Committee members. The memorandum reviewed the reasons
for the permit and outlines recommendations to be made to the various fields
as to what the guidelines should be in determining when to issue 'warning"
permits and "holds." Considerable discussion ensued with concern expressed
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about a set number of Incompletes and the timing for the submission of
programs. Members wondered if there should not be more flexibility since
many advisers would not wish to commit themselves on programs so early.

There might also be complications on the timing of departmental comprehensive
examinations and the submission of programs; in some departments, continuation
in the Ph.D. program depends somewhat upon performance on these examinations.

The Committee suggested that these items be adjusted as follows:
Incompletes - A total of 3, 6, 9, or 12 credits of "I" (or courses

with no grade) including courses in which a student may be offering
Plan B papers.

v

Master's Program: For the regular Plan A and Plan B degrees, to be
called for after 15 credits of completed work (or work registered for).

Ph.D. Program: To be called for at the end of 3, 4, or 5 quarters in
residence.

The adjusted memorandum will be sent to the Directors of Graduate Study. They
are encouraged to check with the group committee chairmen or the Graduate
School if they have questions or suggestions. The Graduate School may have

to decide the formulae which can be accomplished by the present use of the
computer facility.

Composition of Examining Committees - Internal Supporting Program

Professor Wright stated that the Social Sciences Group Committee asked him
to bring before the Executive Committee a question about examining committees
for students using the Intermal Supporting Program. One might argue that

if competency in the field is to be tested, the committee should consist of
five members from the major field. However, if narrowness is to be avoided
and university-wide standards maintained, there should be one person outside
the major on the committee. Also there is the technical problem of the
faculty person who holds a joint appointment on the Graduate Faculty; can he
serve on the examining committee ''wearing either hat?'" Dean Crawford said
that there would need to be a judgment made as to where the person's primary
loyalties lie. Committee composition will be one of the topics discussed in
future meetings of the Directors of Graduate Studies and this aspect will,
no doubt, receive attention.

Proposed Change in Graduate Programs in Chemistry (Refer to Executive Committee
Minutes, Nov. 20, 1969 - item 4C) - Dr. Wannamaker reported that the question
about possible overlap between the existing Biochemistry major and the Bio-
physical and Bio-organic Chemistry had been satisfied and that the Medical
Sciences Group Committee has no further reservations in respect to the unified
Chemistry program. Professor Forro expressed satisfaction regarding the
present situation, with the reservation that future developments could lead to
undesirable ''competition'" and that watchfulness was indicated; specifically
that good communication and mutual awareness should be urged on all three
departments involved.

Proposed Change in the Graduate Program in Political Science - The proposal
explains that this program represents modifications necessary in order to

keep in step with a discipline which is changing. The program emphasizes
training in a specialized subfield but provides, also, for a general background
to permit students to shift interest at a later date. Another facet is that
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of the comparative study of political behavior; the study is no longer

only American. There is a desire to expand cross-national comparisons in order
to better understand political institutions and put them into some kind of
comparative perspective.

The department will keep the option of the Master's degree for the time
being for a screening device. But the absolute requirement that the Master's
degree precede entry into the Ph.D. program has been removed which will
eliminate the delay which the better students have experienced. There will
also be a special program for a terminal Master's degree.

Professor Wright reported that there had been some discussion at an earlier
Social Sciences Group Committee meeting about the new methodology courses
developed in order to expand offerings in this area. The discussion centered
about the proliferation of statistics courses in a number of departments and
the need for centralization. But realizing the need for Political Science to
make plans and the fact that the new School of Statistics will be concerned
with coordinating statistics offerings, the group committee recommended that
the proposal be accepted. Dean Crawford asked Dean Gieske to check with
appropriate statisticians about these courses and with this understanding,
the Executive Committee approved the program changes in Political Science.

Proposed Graduate Programs

A. M.S. and Ph.D. with a Major in Ecology - a third version of the proposal
for programs in Ecology has been widely circulated and reviewed by faculty
and units interested in ecology and animal behavior.

The proposal enumerates areas of specialization which do not represent

all of the subfields possible with Ecology, but illustrate major foci of
interest of the present faculty: (1) Population Ecology: the study of
factors influencing the numbers of animals and plants in nature;

(2) Ecosystems: the study of the structure and functioning of communities
of animals and plants in relation to the environment; (3) Paleoecology: the
study of past environments; (4) Limnology: the study of lakes, streams and
rivers; (5) Physiological ecology: physiological adaptations of plants and
animals; (6) Eco-ethology:behavioral adaptations, social behavior, com-
munication in animals; (7) Behavioral physiology: neural and endocrine
mechanisms involved in animal behavior.l

The above fields are interrelated in various ways; the proposal describes
how they are also associated with allied disciplines. The relationship
of subfields within Ecology to other areas of knowledge is covered. The
proposal also explains the need for graduate programs in Ecology and
talks abour the trends in research. Information about Graduate Faculty
resources, facilities and equipment is included. Admissions procedures,
checks on student progress and general program requirements are outlined.
Typical Master's and Ph.D. programs are appended.

Professor Forro reported that following the review of the revised proposal,
the Biological Sciences and Agriculture Group Committees recommend that
the program be accepted.

The Executive Committee approved. A copy of the complete proposal is

bound with the permanent file of these minutes.

1 from the proposal
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B. Proposed M.S. and Ph,D. with a Major in Mycology - before the
Agriculture and Biological Sciences Group Committees.

C. M.S. and Ph.D. with a Major in Operations Research - Physical Sciences
and Social Sciences Group Committees are reviewing.

The meeting was adjourned.
Respectfully submitted,

Shirley McDonald,
Secretary

December 22, 1969
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October 13, 1969

Dean Bryce Crawford, Jr.
University of Minnesota
Graduate School

321 Johnston Hall
Minneapolis, Minnesota 55455

Dear Dean Crawford:

Enclosed is a copy of the description of the Political Science Department's
proposed new curriculum for our graduate program, I am writing to request
that you review this proposal which includes, as you will note, some
restructuring of fields and the proposed use of certain diagnostic exams

to waive requirements for the M,A, degree for our better students}and

to bring this proposal before the Graduate Group Committee for its review
and action.

Professor John Turner, former Director of Graduate Studies in the Political
Science Department, sits on the Social Science Group Committee and will

be able to make whatever formal presentation may be desired by the Group
Committee,

We believe that this new structure of ocur graduate program will make
graduate study in political science here at Mimnesota administratively
more efficient both for the faculty and for students and will provide

a more carefully thought out set of fields for graduate study4%6 accord
with the major concerns of the discipline,

If you have any questions regarding this proposed new program, for which
we seek approval, please don't hesitate to contact me,

Sincerely,

* N /" S /7

Eugene Eidenberg Y
Director of Graduate Studies

Ss




September, 1969

The Program in Graduate Instruction

Political Science

University of Minnesota

Political Science is a rapidly changing discipline. Several facets of the discipline which
were the esoteric interests of juct a few scholars ten years ago are today central concerns
of the discipline, As the discipline changes, it is necessary to make modifications in the
program of graduate instruction to provide students with the opportunity to keep abreast,
or even ahead, of the changing discipline without losing sight of the central problems.

The Department of Political Science is introducing a new graduate program beginning in the
Fall of 196S. While there were many reasons for making the modifications, three are of
central importance,

1, Specialization and General Training. One of the major purposes of the Ph.D, program
is to prepare scholars for tesaching and research in a specialized subfield of the
discipline. Thus it is necessary to provide course work and research opportunities
that allow the student, in consultation with his advisor, to pecome well qualified

in the specialized area of his choice. But in a rapidly changing field, such special-
ization is not enough. The exciting field of svecialization today may be of little
importance tomorrow. Therefore, a second important purpose of a Ph.D. program is to
provide a broad enough background to enable the scholar to shift his interests at
some future date on the basis of an intelligent assessment of the field. The program
outlined below is an attempt to provide for an optimal mix of specialized training
and general background.

A Comparative and International Outlook, In the past a good deal of political science
in the United States has been oriented around the empirical study of American government.
When the sub-field of political pehavior emerged as a central concern in the discipline
in the last decade, its data base was almost exclusively American, The new program
attempts to broaden this and to encourage the student to look at political phenomena

in a comparative as well as in an American perspective, We do not intend to downgrade
the study of American government but rather to enrich it, viewing it in a comparative
perspective, and at the same time to encourage studentc of foreign governments to

have some familiarity with the American scene,

..

A More Flexible Program, While the above objectives are important, there is a number
of ways in which they may be achieved. The new program is designed to increase the
number of options open to a student so that he can, in consultation with his advisor,
choose within broad limits the manmer in which he will put together his program.

M = s s Sy e sm am e W
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. For the purpose of facilitating the achievement of the above objectives, the discipline
of political science has been broken down into six fields, four of which way oe chosen
as first and second fields of concentration for purposes of the preliminary examination.
The fields of concentration are:

A. Political Theory

3. Political Processes and Behavior
C. International Politics

D. Law and Public Policy

ther fields in which students may not concentrate arc:
E. Area Courses

F. Methodology

Sece appendix to this report for a listing of cources by field.)
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II. Requirements for the Ph.D.

A. The major programs., Each student will be required to have 57 credits in his
. major program or the equivalent of 19 seminars. He will prepare himself in two

fields of concentration in which he will be examined in the preiiminary examin-
ations. In the first of these fields, he will normally be expected to take six
seminars, and in the sccond, he will normally be required to have four seminars,
but the student and his advisor can decide on some other division if they think
it is aporopriate in an individual case. In addition, he is required to complete
Pol. 200 and 201 during his first year of graduate work and is urged (although
not required) to complcte two additional seminars in methodology by the end of
his second year.

One or wore research seminars will oe offeraed in each of the fields of concen-
tration each year. The topics dealt with in these seminars will vary from year
to year, depending upon the interests of the students and the faculty. Students
will be required to take one research scwminar during the first year (normally
in the winter or in the spring quarter) and will be required to turn in their
rescarch papers before the beginning of the next academic ycar. (The timing of
this requirement is to allow the student, if hc desires, the opportunity to work
on the paper during the cummer between the {irst.and second year.) A second
rescarch paper, norially undertaken as part of another research seminar, must be
completed before the Ph.D. preliminary examination. Papers completed in these
research seminars would wost likely fit into M.,A. requirewents as Plan B papers
and could be expanded to meet the requirements of a Plan A masters thesic. (See
the description of M.A. program below.)

To summarize the norwal requirements for major program:

seminars in the first field

seminars in the second ficld

seminars in scope and methods (Pol 200 and 201)

research seminars

seminars elective (students are advised to take two of these in methodology

I and to take the other three outside of their two fields of concentration;

“Yoo S oy

in any event, at lcéast thrce seminars must be outside of the two fields
of concentration.)

B. The Minor or Supporting Program. The Graduate School requires that each student
complete a Minor or supporting program which consists of at least onc-sixth of
the total program taken in courses nuubered over 100, Normally, this weans 18
credits. A minor comsists of work done in a single department while a supporting
program consists of courses taken in scveral disciplines and which relate to and
support the major. If the student chooses the supoorting program, he nmay elect
to make a wmaximum of two courses in field E and/or F above a part of that support-
ing program (with the cxception of Pol 200 and 201). For example, if a student
decides that he wants to take a supporting program in East Asian studics to
support his major, he could take coursce in Anthropology, History and Geography
plus Pol. 222 (Japan) and Pol 223 (China). Pol 222 and 223 in this example would
not oe part of his u:a or program and thusc not part of the required 19 scninars.
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Foreign Languages and Research Tools, Each student must satisfy a foreign language
or research tool requirement. The Department provides four options:

1. The student must pass the reading exam offered by the relevant language
department in two foreign languages. (Course work may not be offered in

courses for graduate students whose final exams can be taken for the purpose
of meeting this requirement.)

2. The student may show advanced competence in a single language which is
related to his research interests. Advanced coupetence will normally mean
demonstrating that the language can pe used in field research.

3. The student must pass the reading exam offered by the relevant language
department and demonstrate cowpetence in a research tool. Nine credits in
a 100 level course or its equivalent will be considered demonstrated
competence.

4. The student musi show advanced competence in a research tool normally
equivalent to at least 18 creditg in 100 level courses.

The option that the student chooses and the specific way of weeting that option
wust pbe approved by his advisor and the Graduate Work Committee,

Preliminary Examinations. Two preliminary examinations will oe prepared in each
field >f concentration. One will be a more couprehensive exam to be taken by
those students who elect the field as the first field of exawmination and the other
to pe taken by all students who elect that field. Therefore, each student will

be writing three preliwminary examinations in his major--two in his first field
and one in his second. The exaus will be eight hours in the first field and

four hours in the second.

Examinations in the winor or related field will pe governed by Graduate Schonl
rules. Generally, students are examined in their minor field oy their minor
department, while students presenting supoorting programs are not generaily
examined. However, all students are examined in their winor or supworting
programn in the preliminary oral.
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l I11. Masters Programs

v

' - H
%

A. The Major Program: Plan A. The work leading io the Masier's degree under Plan A
consisis of a:t leasi three (3} quarters of graduate scudy, including: (a; in
addition to Pol 293 and 2)1, a+ leasi 13 credics in Poliiical Science; (b; at
leasi 9 credits in the minor department comprising eicher a 9 credit course of
a sequence of relaied courses totaling 9 credius; (c, a subscantial thesis based
upon independent research; (d, successful completion of a written examination in
two (2, subfields presenzed and a final oral examination covering these subfields
and the thesis.

B. The Major Program: Plan B. Candidaies for the Master's degree withoui thesis
mus% complete: (a}) in addition to P -1 203 and 271, at least 18-24 credits of
course work in Political Science seminars chosen from either itwo or three subfields;
(b} a minimum of from 18-24 crediis of course work in ai least two related
disciplines; (c) research papers as specified in the requirements of the Graduate
School (i.e. three (3} research papers done for seminars representing 9 credits of
course work); (d; a final written examination covering the two (2} subfields presented
and an oral examination covering these and the research paper. Courses clected in
Political Science togeiher with those in rhe related fields should constiiute an
integrated plan of study. HRormally, at least two (2) of the required research papers,
if submitted in 3 credii courses, or one, if submiitted in a 6 or 9 credit couuse,
should be prepared for courses in the field of concentration.

!Students working for a Masier's degree may no: register for course work in Pelitical

| Science beyond the Master's requirements until they are admitted to tche Ph. D. track

{ by rhe Department.
Special M.A. Program. Those students who en:er wiith the intention of seeking a
terminal M.A. degree, may elect to follow a special course work program in which some
199 level courses in Political Science are accepted foiv Master's credit. This special
program must be approved by the studeni's advisor and the Graduaie Work Committee of
the Department.

It should be unders:ood that ihis special terminal M.A, program will noi prepare a
student for che Deparimen:'s Ph.D. program. Those siudents who are uncerctain at the
start of their graduaite work as to iheir plans :o pursue a Ph.D. program are advised
not to elect this special terminal M.A. program. Students in this special program

are not required to take either Pol 201 or the first year diagnostic exam (explained
below). They will, however, take an M.A. exam at the completion of co rse and research

requirements for che M.A. degree. These s*-udents normally will follow the Plan B
program to cthe M.A. degree.

v
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I¥. ™Minor in Political Science

A. i.A. dinor in Political Science. Candidates for graduate degrees with Political

-

Science ac tha minor muct take at least one ° credit course or a group of related
courcec lying in either one or two subfieids and totaling ¢ credits. Either
graduate level or 100 level courses wmay we used.

B. Ph.D. iinor in Political Science. A candidate for the Ph.D. degree who eclects
political science as his minor shall prepare himself for examination in one or
two subfields, coupieting courses at least sufficient to satisfy the winor
requirements of the Graduate School. 1If he concentrates in one subfield he must
include 9 credits of 200 level courses; if he chooses two subfields he must
include one 3 credit 200 level course in each.

V. Independent Study.

The Department recognizes the‘special value of independent study for students interested
in pursuing a specific inquity under wore intensive direction than can normally be
provided in a seminar. However, the Department also is concerned that it wmaintain the
efficient use of its teaching resources, a goal that cannot ve realized if there is no
limit to the nuwber of independent study courses students take. Therefore, it is the
Departwent's policy to restrict independent study to a maximum of six hours for any

onc student, and the proposed prozram of independent study must de apsroved by the
Graduate Work Committee of the Departwment and thz droposed instructor. Any exception

to this requires the advance approval of the Graduate Work Committee and the student's

l advisor.

VI. Siudent Evaluation and Counseiing. All firct year students wust take a diagnostic
exain at the end of their first year of work. It is cexpected that students will take
this exam during the spring quarter of their first year. Students who take the exam
in the spring and who are not catisfied with the results or for other reasons may not
have taken the exawm in the Spring may, at their raquest, take the examination in the
fall. The diagnostic exaw will dDe a written test to ne followed by an oral exam if
in the discretion of the readers, this is necccsary to reach a final recommendation,

The faculty committee which will wake up and cvaluate the diagnostic cxamination will
se wade up of those who have taught Pol 200 and 201 to that group of students plus
one person from each of the four ficlds of conceniration who has given a research
seminar in that ycar. This coumittee shall evaluate the students' performance in the
diagnostic examination, in hic seminar work and in his research. On the basic of
this cvaluation, the student wiil be advised to take one of three courses of action:

i. enter direcily into a Ph.D. program, >y-passing the normal requireuents
for the Haster s degrece;

o]

2. enter into a Master's nrograa with the understanding that chis will wost
likely be a terminal Master's progran; however, at the completion of the
preliminary exawination and rescarch work for the M.A., this decision
would ve reconsidaored;

3. the student would bec advised to drop out of the graduate program.
The rcview and rccommendations of this committoe on what program each student should

enter shall oe presented to the department bcfore its last regular wmecting in the
spring quarter.

. 02
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No studeat shall be givem Departmental financial cupport for a third year in rz2sidence
unless he has completed either the diagnostic examination, the HMaster's preliminary
exauination, or the Ph.D. preliminary examination. Students entering the program
with a Master's degree may be requested by their advisor or bpy the Graduate Work
Committee to take the first year diagnostic examination either in the spring of their
first year or the fall of their second year.

A student, who on the bacgic of the diagnostic examination and on the basis of other
evaluations, is allowed to go directly into a Ph.D. »rogram, may apply for a ilaster's
degree after the completion of the Ph.D. preliws and the necessary research. In other
words, the research papers which are done as part of the research seminar: could be

used as Plan B papers (or, with expansion, as a Plan A ilaster’s thesis) and the Ph.D.
preliminary written and oral exawination could ve treated for this purpose as satisfying
the Graduate School requireuents for the i{aster’s degree examinations.

There will be a Spring evaluation of all graduate students of advanced standing, that
ig, all second and third year students. At this time, there will be a preliminary
review of the work of first year students based on their course work and Professors’
evaluations. The precunption of this review of first year students will be that each
one is doing satisfactory worl unlesc there is strong evidence to the contrary.

Students entering the graduate prograwn at the University of [linnesota with significant
graduate work and/or a acter’c degree from another institution must present transcripts
and copies of any significant research papers to his advisor. His advisor will make

the decision of which of the requirements of the sinnesota program have been met. This
ic particularly iwmportant in regard to the requirewents for Pol 200 and 201, and to the
requirements for a first year research seminar which yields a significant research paper.
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VII. Structure of Graduate Work. Each graduate student should hav2 & working undersienii~gz

of the functions and responsibilities of the several Department and University

surisdictions that make policy affecting graduate study here at Minnesota. Huch tic~
and frustration can be avoided if the student knows where to go to get questions

answered.
A, Advisors. Each student will be assigned an advisor within the Department. The

assignment will be made in accordance with the students preference, the subject
area within which he is working and an agsessuent of the zlvising responsibilities
already being assuwmed by the prespective advisor. The single most important

source of information, guidance, and support for the graduate student will :t2 Lis
Departmental advisor. He is the one with whom the c¢tudent should be in wmost
frequent contact. Because this relationship is so important to one's graduate
career, students chould not hesitate to seelt advise aud counsel from his advisor,
or to seek a new advigor if that is desirvable for aany re=ason. “ince the assign-
ment of the advisor depends on the student ‘s krowiedge of faculty, the Director
of Graduate Studies will sign first quarter registrotico forms.

<

Director of Graduate Studies. The office >f L2 wlicotor of Graduate Studies is
the major Departmental repository of recovds anu ~Jainistrative decision-naking
authority for the graduate program. Routine decigions aul information auvout
Departmental policy can be secured frow thic office. Zcch graduate student ought
to make an effort to visit the Director of Graductz £riolies o permit him the
opportunity of mecting each student individeaily.

>

¢
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Graduate Work Committee. The Graduate Work Committee ic 2 four memper coumittee
(three members plus the Director of Graduate Studies) wiich mzkes wost of the
decisions iwplementing devartmental policy ac it affects the graduate program.
This is the committee that receives and acic on all petitions seeking exceptions
and/or permission for particular matters affecting irndividual students. The
Graduate Work Committee ccreens applicationc for admission to graduate study in
political science, and otherwise acts in the Dapartuents nome €0 execute its
oroad policy. 1In addition, the Graduate ¥ork Committez is a body that cew initiate
policy changes by taking various reco-mendatinsng to the full Department for it-
consideration. If and when students want tc oring ‘nformation or proposals
regarding the operation of the graduate »rograi to :the attention of the faculty,
the Director of Graduate Studies or the Graduatz Work Committee are the lozical
recipients of such comuunications. The Departuient welco.aes the active and revulz:s
involvement of its graduate students with the operaticn of the prograwm. Every
student should feel free to share his concerns z>ou: the prozram with either the
Director of Graduate Studies, or membearc of the Grrdunte Work Committee. Two
students selected by their peers will serve on the Giadu~te Work Committee
Pparticipating in its actions on all questions ~-ve thosc invclving judgements
acout fellow students or prospective students.

Graduate Group Comuitice, The Social Scicnces Grevuite Group Committee, acting in

the name of the University Graduate School approves _vidus-e student programs and
departmental recomaendatinns to deviate from any Jinduste School rule. The
Graduate Group Commitice wu an inter-disciplinary cocial science faculty committee
acting in an advisory capacity to the aduinictratice of the Graduate School. The
Graduate Group Commitice, among its other duties, is responsible for assigning
faculty to graduate oral cxawination committeaes., <he Depariment has a Yoo T e
tive on the Croup Comuitice and he can be consulted on specific probleus.
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The Graduate Schocl. The Graduate School is the central administrative agency of

the graduate program, its Dean is Brycc Crawford. His office and that of the
Graduate School are in 316 Johnston Hall on the East Bank of the University. These
offices are open fron 8:00 a.n. to 12:00 noon, and from 1:00 p.m. to 4:00 p.m.
ifonday through Friday.

Petitions, As ic the case with any structurc of rules, there must be some flex-
ibility of interprctation and application. Any rule of the Department is subject

to waiver if the reasons behind such a request seem to the Graduate Worik Conmittee
to justify the exception. Any such request wmust come to the Graduate Work Conmittee
in written petition form (available from the Director of Graduate Studies) with

the advisory comments of the student's advisor attached.
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APPENDIX

PROPOSED COURSES BY APPROPRIATE AREAS

*0ld course nﬁmbering

riethodology (Not for exam in new programs)

Methods of Scientific Inquiry and Explanation 200
Methods of Justification 201
Methods of Data Analysis

Methods of Data Analysis

tiwz znd Statistics in Political Analysis

Comparative Methods 232

Political Theory

Development of Political Thought 205A
Development of Political Thought 205B
Development of Political Thought 205C
Classics of Political Thought . 208A
Classics of Political Thought 2088
20th Century Political Thought 210 A, B
American Political Thought 214 A, B
Contemporary Political Theory 212A
Contemporary Political Theory 2128
Contemporary Political Theory 212C
Formal Models

Theory of Pluralistic Politics 228
Theory of Authoritarian Politics 229
Tneory of Political Development 230
Selected Topics in Political Theory 216 A, B
Individual Reading 219 A, B, C
Research Seminar 216C

rolitical Processes and Behavior

Public Opinion and Political Participation’ 250
Political Parties 251
Interest Groups 252
Political Leadership 255
Political Psychology and Socialization 256
Legislative Process 260
Executive Process 261
Judicial Process 262
Organizational Behavior 253
Community Power Systems 264
Local Government 265
Cocuparative State Politics 267
Individual Reading 259 A, B, C
Research Seminar 258 A, B

>

* no number indicates a proposed new course




.
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International Politics

International Politics
International Politics
Regional Political Systems (?)
international Organization
International . Organization
International Law
International Law

Foreign Policy Making
Foreign Policy

Defense Policy

Individual Readings
Research Seminar

Law and Public Policy

Lrea

Administrative Law
Constitutional Law
Constitutional Law
Fundamental Concepts of Public Law
Jurisprudence

Law and Society

Law and Society

Public Policy

Public Policy

Public Policy
Intergovernmental Relations
Individual Reading

Research Seminar

Courses (Not for exam in new programs)

Western Europe

Western Europe

Soviet Union

Japan

China

India and South East Asia
Latin America

American National Government
Africa

Scandanavia

235A
235B

238A
2388
241A
241B
245
246

249 A, B, C
236

285

290A
290B
295A
2958

266

263
299 A, B, C
292

220A
220B
221
222
223
224
226

225




(NIVERSITY OF MINNESUTR -
Dept. of Ecology & Hehaviorsy Siciogy )¢147L¢4451’
Hovember 11, 1965 (W-

Ov. Bruce Crawford "
Dean of Gr&duate“SChGa%
321 Johnston Hall

Dear Dean Crawford:

I enclose a proposal to establish graduate degrees in Ecology at the Univer-
sity of Minnesota. I hopes that it can be reviewed by the gradusle group
committees in theivr December meeling.

Two sariier versions of thic proposal were prepared. The First was reviewed
by the Biological and Agricuitural Gaduate Group Commitiess in Aprii, 1969
and was judged unacceptable. The second version was widely circulated to in-
terestaed upnits within the University iu June 1569 and was critically reviewed
by virtually all fFaculty members with interests in ecology and &nimal behavior
This third versicn incorporates additions and corrections suggested by re-
viewars and provides a more detalled statement of the nature and scope of the
proposed degree programs. We balieve that it does not differ sufiiclently
from the second version to require additional review by departments which hare
already indicated their approvai. Howaver, the following faculty members

have reviewed this axpanded prepesal: R.D. Bright, A.E. Erickson, R. E.
Prillips, E.L. Schmidt, E. Gowhaw, W.H. Marshall.

Special attention has been given tu the following points on which we were
asked to elzborate:

1. The field covered by Ecology; trends in research and developing
theory; major journals and societies.

2. What 1s o be the fate of "Behaviorzl Blology"t Is it heing
buried by the amphasis on "Ecology"?
3. Facilities and squipment available; scurces of financial support.
4. How wlil the degree program be administersd? How will apolicanis
be evaluvated and how will the progress of each student be monitored?
5. Hhat {s the rationale used in formulating student programs?
€. How can z winor In ecology be arrangad?
7. What sorts of positions will gradusies fi11 after successful

completion of dagrass?

Could you plezase enciose copies of this lstter when the proposal is
circulated Tor review?

L}

loups sincgrely,
ALy A\
& ~ ] s

/ o# s A
Alan §f Evpo
Professar an

-t

cc:  Advisoary Committee meabers




PROPOSAL YO ESTABLISH GRADUATE DEGREES

IN ECOLOGY IN THE URIVERSITY OF MINNESOTA

Over the last ten years many facuity members at the University of Minnesota
have felt the need to bring more attention to the field of ecology, and attempts
have been made to encourage closer contact among ecologists located in various
departments and colleges. These attempts culminated in 1964 in a proposal to
establish Ecology as a field of graduate study. Later, with the creation of
the College of Biological Sciences, a more formal step was taken in the estab-
1ishment of a Department of Ecology and Behavioral Biology as a companion unit
to the Departments of Zooloay, Botany, and Blochemistry and the newly formed
Department of Genetics and Cell Biology. As we stand now, there is zn {nter-
departmental graduate faculty in Ecology (under the Bioclogy "umbrella") and a
Dapartment of Ecology and Behavioral Biology. Neither of these "units" includes
all the ecologists in the University, but they do represent focal points for
both graduate and undevgraduate training in the basic aspects of ecclogy and
behavioral biciogy. Currently staff from the Departments of Animal Science,
Botany, Entomology Fisheries and Wildlife, Soil Science, and Zooloay are in-
volved as well as faculiy from the School of Forestry, Limnological Research
Center and J.F. Bell Museum of Natural History.

A logical step in giving the field the prominence it should have in the
University is the estabiishment of graduate degrees. The urgent need to recog-
nize "Ecology” as a major and minor area of study at both the M.S. and Ph.D.

levels is indicated by heavy demand from both students and faculty.

The Field to be Covered by Graduate Degvees in Ecology

It is no easy matter to define the Vimits of this field of study; the

boundaries are vague, and are constantly changing as new fields of speciaiization




emerge and the advantages of novel interdisciplinary approaches and new tech-
niques are recoanized. Because of their fundamental interest in the interrela-
tionships between 1iving orvganisms and the physicai environment, ecologists
make use of knowledge derived from a great many discipliines. Indeed, the
range of possiblie relevant fields is almost unlimited, and ecology may be ex-
pected to become even more diverse in the future as interests develop in new
directions. The field is growing very rapidily and its future scope is diffi-
cult to predict.

At the moment, the following seven areas of specialization are recognized
for the Ph,D. written examination in Biology (Ecology). While they must not
be taken to represent all the possibie subfields within ecology, they serve to
{1lustrate the major foct of interests ?epresenteﬂ by our present faculty:

(1) Popuiation ecology: the study of factors influencing the numbers

of animals and plants in nature.

{2) Ecosystems: the study of the structure and functioning of commun-

ities of animals and plants in relation to the environment.

(3) Palececoloay: the study of past environments.

(4) Limnology: the study of lakes, streams and rivers.

(5) Physiological ecology: physiological adaptations of plants and

animais.

(6) Eco-ethology: behavioral adaptations, social behavior, communi-

catior in animals.

(7) Behavioral physiology: neural and endocrine mechanisms fnvolved

in animal behavior.

1t should be stressed that these fields are all interrelated in various

ways, some very closely, others remotely. Some are intimately associated with

allied disciplines e.q. phvsics, chemistrv, geology, pedolocy, and meteorology




in the case of ecosystems, paleoecology, and Timnology; various aspects of
systematics, genetics and evolution in the case of population ecology and eco-
ethology; biochemistry and anatomy in the case of physiological ecology and
behavioral physiology. But the complexity of the relationships among these
fields is compounded by the parallel existence of a bewildering array of re-
lated disciplines such as population genetics, geochemistry, water chemistry,
plant physiology, physiological psychology, comparative psychology, behavior
genetics, human ecology. Many of these fields are recognized areas of graduate
training or they are encompassed by departmental or program majors such as
those in Botany, Zoology, Geoloay, Physiology, Psychology, etc. In addition,
of course, research is carried out bv ecologists at various other levels with
specialized subfields identified by groups of organisms (algal ecology, microbial
ecology, avian ethology, primate sociologv), by techniques (biotelemetry, brain
stimulation, palynology, biochemical taxonomy), or by concepts or prucesses
(biogeochemical cycling, bioenergetics, orientatfon, perception, imprinting).

We have stressed the great diversity of subdisciplines which can be grouped
under "ecology and behavioral bioloay". There are unifving elements, however,
and evervone working in this field is aware of characteristics that distinquish
most ecologists and ethologists. The need to maintain close familiarity with
natural ecosystems through personal field experfence is widely recognized.
Thinking in terms of complex systems involving a great many {nteracting elements
is frequently looked upon as a challenge rather than a hopeless task. Asking
broad evolutionary questions in terms of the population, the species, or the
community comes as a natural outgrowth of familiarity with complex interactions
in the field.

To attempt to define these fields by pointing to the major journals and

societies can be misleading. Certainly we can mention such fournals as Ecology,
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In ail sub¥ields, however, many of the key papers appesr in & multitude of

diverse kinds of Jourunals, {or examnie those dealtino with special groups of
animals, The aifficulties of keeping abreast of rapidiy developing iniep-

disciplinary Fields 5 especiaily acute and, Tor those researchers stightiy
out of the mainsirezm, personal contacts with key wovrkars through covrespon-

dence or at meetinga provide the oniy hone. The sapicsion In published infor-
maticn is one of thz main rzasons for in sing specisiization. Attendance

at saveral key meetings zach ygar is elmost esssephiai. The meetings of the

Ecotoyical Scclety and Animal Behavio: Society, the Intarnational Etholocical
fonferences, and the International Lumslocinal Congresses ara freguent choicass,

but specialized symposia are bacoming very ocommon in all sudbflalds.

With such & vast field and s¢ many intervelated subdiscinlines, what s
to be gained by attempting to draw tham together under the rubiic "Ecciogy”?
Viable groupings of faculiy and students seem o grow naturally through the
need to axchange vicws and information of mutual interest and benefi{i. With
the current proliferation of “areas", “fields", and "programs" all feculty mem-
bars and graduata siudents have major decisions to make on where their prime
esphasis will oo, ancé the formation of the Departwment of Ecoloay and Ba-
havioral Biology there has been an vverwhelming demand from both undevgradustes
and graduate students for information, instruciion, and advice on matters re-
lating to ccology and anfmai behavior. This irtense intevest {5 understandsble
in view ¢f the relevance of thesc topic: to current huvon problems. Claarly
there is a demand from studznte to spectaitze In ecolegical and ethological

aspacts of biolegy. Advantages 9 the faculty in the form of mutual stimulation




and exchange of Information are obvious.

Reiationshin o Other Degree Programs @nd Arcas of Kiowiedgye

By thelr nature, most of the subfields within ecology depand heaviiy on
ether discipiines. Some of these reiationshine have been indicatad abgwe, OF
fundamental significance are the parent discipiines of Zoology and Botany, but
meny other fields ave invoived. Basic ecvlegical research is being carried
cut in several departments within the Institute of Agriculture and in a number
of other departments in the university. An earlier versien of this proposal
was circulated to ail interested units {Appendix I) and many comments were
recefvad. There were many sucgested correcticns and additions, which are in-
corporated heve, but in generz’ the proposal wis greetad favorably. Many de-
partments expressed enthusiasm for the propesal and indicated a desire to have
some of their students minor in Ecology.

Some comment 1s requirad on the relationship of the proposed degrees to
fields with strong emphasis on "appiied” zspects of =cology. It is impossible
to neglect the influence of men on his environment in considering present-day
ecosystems, and no sharp line can be diawn between "basic" and *applied” an-
proaches. In general; however, tha focus of the degree programs in Ecology
will be on fundamental biclogical problewms rather than on studies of & directly
practical nature. The nuiber of araduate students majoring in Geology, Anthro-
poiogy. Psychology. Public Health, Education, Soclelogy, Architecture, and
Civil Engineering are erpected o find an Ecology minor useful and appropri-
ate. Obviously, the same is true of students majoring in Zoology, Botany,

Entomoiogy Fisheries and Wildlife, and a number of other fields in the follege
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of Agriculture.

Behavioral Bialcy

The degree in Ecology would cover biclagi ¢l approaches to behavior and
would imply that the faculty and students are %gined primarily as bioclogisis.
There would be very 1ittie overlap with the gralite programs offered by the
Departments of Psychology and Anthropology and vhe Institute for Child Devel-
opment. In many ways these programs complement one¢ apother, and we have been
ancouraged in the development of degrees in ecology v the interest and en-
thusiasm of colleagues in these departments.

Research in behavioral biology has grown extremels rapidiy in recent years
(Fig. 1) and a large number of specialized subfields hive emerged. It is no
longer possible for one person to keepﬁabreast of reseaith in all these areas,
and considerable spscialization is a1r§ady apparent. Inlerdisciplinary pre-
grams invoiving other fields have develqped with exciting vesults (Fig. 2),
as fllustrated by the foliowing four examples.

(1) Physiologically-oriented biologists and experimeniyi psychologists
interested in mechanisms controliing behavior have come close to-
gether in vesearch on proeblems of motivation. In mist cases, thess
questions have led to experimental work using the tcchniques of
neurophysiclogists and endocrinologists.

(2) Ethologisté and comparative psychologists have conveiged on the
topic of "i{mprinting® -~ a rapid form of learning in/oived in the
orientation of parental following in newly-hatched precocial birds
and the orieﬁtation of sexual responses in juveniles. This is a
ycwng fleld with a promising future in relation to the precesses

of behavior development and learning.
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Fi. 1. —Cumslative man-mesthe devoted to Beld studies of ecology and hehavier of
nosbuman primates (after Allmann 1966). For the purpose of this tabulaiion, field studies
include studies in natural habitats, in artificial habitats to which animals have voluntarily
adapted but to which they are not confined by barriers (for example, Indian temple mon-
keys), and studies on quasinatural island colonies (for example, Cayo Santiago). It
does not include studies in zoos, indoor or outdoor fenced enclosures, or laboratories. It
is based on results of an inquiry sent to all known primate fieldworkers early in 1965 and
on reports in the literature. The results for 1965 are incomplete, hence are an underestimate.

The data indicate that the growth rate of research in this arca has been fairly steady
since 1955, with a doubling of actual (not cumulative) research activity every S years; the
incomplete data for 1965 were not counted in making this calculation. Thus, the growth
rate in this research area is now much faster than in scientific research as a whole, which
doubles about every 15 years (Price 1963). The amount ol research in this field during the
period 1902 threugh 196§ alens was greater than all the research that preceded it!

From: Social Communication Among ?rimates, edited by
Stuart A, Altmenn, 1967, University of Chicago
Press, p. xi.
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Learning 8 g
Imprinting 7 - = 7
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Bescriptive - 5 2 7
Ewolution of behavier 5 1 2 8
Vecalizeticns 6 T 1 1R
Oifactory meccgaition & 1 1 7
Orientation to eavironmont € 1 2 9
Behavicy genetics 5 - 1 [
Neurophyalology 19 - 2 i2
Exdocrinciogy 8 - - 8
Techniques 2 - - yi
Miscellsnaous 2 - 1 2
33 37 31 146
e T Labaratory. Faeld “Review “Total
Fasan 5 ) B 15
Sub-human primates 5 7 3 is
Roedents 20 - o 20
Other mammala 1% 9 1 25
Chicken 9 - - 9
Othey bivds 17 i3 2 30
Fish 1% ) - 16
Reptiles ¢ - - 2
Amphibiang - - o -
Ivsacis 8 3 - 12
93 39 7 6%
Fig. 2. Breakdowmw by topics and animsl groups of papers glven at the

XIth International Ethelogical Conference heid at Rennes,
Saptepber 2-10, 1369, Attendance st this Seventh Cenference
in 1981 was 171: thiz veor the nuvmber had risen to 4#00. A
simiiar vapid grewth has occurred in membership of the Animal
Behavicer Soziety, now tetailing e¢vsr 1000, By 1968, 98
graduats achoeis in North America were offaring programs in
enimal behavior.




(3) Ethologists have pioneered the application of comarative zoolegi-
cal methods to the study of human behavior, and an {mportant in-
terdisciplinary field is taking shape involving primate ethologists,
anthropoligists, comparative psychologists, and socfologists. This
field is in its infancy, but its potential significance is obvious.
The spectacular growth in the study of primate societies under
natural conditions (Fig. 1) is especially relevant here.

(4) Interest in (a) ecological adaptations (e.q. clutch-size, spacing
patterns) arising from studies of population regulation and (b)
behavioral adaptations (e.g. communication methods, social systems)
resulting from comparative ethological studies are beginning to
mesh intimately. It is now recognized that an understanding of
the adaptive significance of such phenomena as territoriality,
polygamy, brood-parasitism, individual variability in vocalizations,
and stereotypy in signal movements can come only from a combina-
tion of ethological and ecological approaches. Analyt1ca1 methods
are becoming increasingly sophisticated through the use of film
and tape, and experimental methods are now being appiied where pos-
sible.

Much 1s to be gained by coupling "behavioral biology” with "ecoiogy"”, as
is now the case in the departmental title. In particular, 1t will tend to
foster close 1{ason between animal ecologists and ethologists with mutual bene-
fits especially in the areas of population ecology and eco-ethology where al-
ready there are active programs at Minnesota. The great importance of the in-
terrelated problems of animal movements, population regulation, spacing mechan-
isms, social systems, and communication phenomena has been demonstrated to the

general public by such popular books as Ardrey's "Terrftorial Imperative” and




confirmed by the haated debates of recent years over the opposing views of
Lack and Wynne-Edwards.

Behavioral biologists are convinced of the need to consider all behavioral
phenomena in the light of the ecology of the species under study, and it is
this orientation that characterizes the ethological approach. In view of the
current trends in research to delve more and more deeply into experimental
analyses of smaller and smaller problems, there is an urgent need to maintain
balance by placing the small problems in the perspective of the whole animal,
the species, the popuiation, and the community.

There may come a time when it is desirable to divorce behavioral biology
lfrom ecology -- perhaps by establishing separate departments and degree programs.
For the moment, the 1{ason is welcomed by both students and faculty, and it
is certain to be productive. For this reason we prefer to include "behavioral
bfology" under the umbrella of "Ecology" as far as the deqree program is con-
cerned. However, this arrangement will be workable only if we recognize the
need to design individual graduate programs to fit the specfal interests of
each student. To force all students into a restrictive curriculum would be
disastrous and would ignore all the evidence presented here on the interdisci- )
plinary nature of the field as it {s advancing today. This will pose special 7
problems in the planning and monitoring of student programs.

The Need for Graduate Degrees in Ecology

There is scarcely any need to draw attention to the critical need for ed-
ucation, research, and action on the many problems arising from the human popu-
lation explosion. Basically these problems are of an ecological and behavioral
nature. Earlfer ripples caused by the writings of Malthus, Vogt, and others
have grown, within the last few years, to a tremendous ground-swell of public
concern. No biologist can deny the urgency of the crisis facing the world,




and many ecologists ave now devoting most of their energy to educational and
action programs with the objective of further arousing public concern. The
biological basis of the problem is familiar, but it {s remarkable that poli-
cies based on the fundamental facts of evoiution, natural selection, popula-
tion requlation, and ecosystem function have scarcely bequn to be fmplemented
in even the most “advanced” human societies. The need for graduates with ad-
vanced tratning in ecology and behavioral bieclogy is urgent, and increasing
demand for their services at every level is inevitable.

Graduates with M.S. and Ph.D. degrees in Ecoloqy can be expected to take
a variety of jobs. Teaching and research at the college and university level
will likely be the main source of employment. Most Ph.D.'s are 1ikely to be
active researchers. This type of training is in increasing demand from indus-
try and from federai, state, and private research and service organizations.

Well-tratned biology teachers who can present the ecological point of
view to students of all ages will undoubtedly be in increasing demand in the
years ahead. Training at both the M.S. and Ph.D. levels {is anpropriate, and
it seems certain that an increasing number of ecology araduates will be at-
tracted to this field.

Trends in Research

Any brief statement on the future of research on ecological and behavioral
problems is bound to be superficial. Modern methods of data coliection and
analysis are increasingly befng used. Sampling methods and statistical tech-
niques are being refined and mathematical models and computer programs are now
widely used. More and more field problems are pursued experimentally under
controlled conditions. Increasing precision in descriptive behavior studies
has come with the use of electronic recording methods and with the analysis of

RSP,
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sounds by audiospectrographs and of movements by movie fiim. Team research
has come to stay in many of the interdisciplinary areas, and systems analysis
is applied in diverse fields. The foilowing quotation from Robert L. Smith's
book "Ecology and Field Biology" gives one ecologist's view of some current
trends and interests.

For many years ecology has been criticized for a lack of quanti-
tative data and conceptual strength. This fault was due largely to
an early concentration on purely descriptive work and an obsession for
devaloping a new and unnecessary terminology, which (happily) is dy-
ing out. But modern ecology has shifted from description to a study
of function. The day of simply 1isting species and describing situa-
tions in a general way is past. No# the ecologist or field biologist
studies nutrient cycles, enerqgy flow, the diversity of species,
functional niches, population growth, socfal behavior, and so on.

He draws upon chemistry, physics, and especially mathematics to de-
velop new tools and methods to probe the ecosystem. The aquatic
biologist, the marine and terrestrial ecologists, the population
ecologists, and others who, walking separate ways, thought each had
1ittle in common with the other, are discovering that ecology does
contain some basic concepts relevant to all.

These principles gradually unfold in the chapters to follow.
As yet they have not been boldly elucidated or standardized as the
kind of basic laws that one finds in genetics or mathematics. In
time they undoubtedly will be; but as a sort of an introduction to
¥h$1mater1a1 to come, some of the principles might be stated as
o01Tows.

1. The ecosystem is the major ecological unit. It has both
structure and function.

2. The structure {s related to species diversity. The more
complex the structure, the greater is the diversity of specfes.

3. The function of the ecosystem s related to the flow of
energy and the cycling of materials through the structural members
of the ecosystem.

4. The relative amount of energy needed to maintain an eco-
system depends upon {ts structure. The more complex and matureit
is, the less energy 1t needs to maintain one unit of that structure,
or complexity (Margalef, 1963).

5. Ecosystems tend toward maturity; and in doing so they pass
from a less complex to a more complex state. This directional
change is called succession. Early stages are characterized by an
excess of potential energy and relatively high energy flow per unit
of biomass. In mature ecosystems, there is less waste and less ac-
::mu!a%ioa of energy because the energy flows through more diverse

annels.

6. When an ecosystem 1s exploited and that exploftationiis
maintained then the maturity of the ecosystem declines.
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projects a faculty numberiny thirty in the Department of Ecoloqy and Behaviora!
5iology {presently there avs ten ). On the basis of five araduate siudents
for aach professor this would mean that ebouv 150 students would be advised
by department members.

Five facuity members in othevr departments are now advising students mafor-
ing Tn Ecology and this number may be expected to increase substantially.
Thus 1n total as many as 200 students may be {nvalved by 1980.

It is difficult to predict whether the ratic of Ph.D. to M.S. students
will change in the futuvre since so many variables are invelved.

Demand for admittance s expected to continue to be heavy. Buring the
past yzar, seventy-seven applications for admission to the Graduate 'chool with

a major in Biclogy (Ecnlogy) were orocessed.

[y

Since the Bepartmnt of Ecology ana Behavicral Biology already existz, it
provides the logical focal point for the degree in Lcology. Al present thers
are nine fuil-time faculty members in the department. {ine other faculty mem-
bers are, or will shortly be. advising students majoring in Biology (Ecology).
¥e suggaest that these seventeen professors comprise the initial graduate faculty
in Ecology. (Their names and areas of ressarch interest are siven in Appendix [11.)

Other faculty members who wish to advise students for degrees in Ecology
will inform the Department lead, who will submit an application to the Graduate
School for their appolntment to the graduate faculty in Ecology. A)7 members
of the graduate faculty will be encouraged to take an active role in teaching
couries, arranging seminars, evaluating applicants, arrandging exams, and other
dutfes that go alonc with the rumning of graduate studies. Thus we hooe that

those ecologists from departments other than the Department of Ecology and
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Behavioral Biology who wish to do so will take a truly active role in admin-

istering degrees in Ecology.

Facilities and Equipment

Five members of the Department of Ecology and Behavioral Biology have
office and 1ab space in the Bell Museum of Natural History, and there is a
departmental office. Total space occupied is 1296 sq. ft. In addition, 35
graduate students majoring in Biology (Ecology) have working space in the
Museum (2055 sq. ft.). Future space needs will have to be worked out with
the new Museum Director in the 1ight of the Museum's needs. Hopefully, two
new staff members now being recruited can be accommodated in the buiiding.

A request for funds to construct a new building in the vicinity of the
Museum has been submitted. It is unlikely that this buiiding will be a
reality until 1974 at the earliest. Until that time physical facilities
available to the department on campus will permit only limited expansion.

The University and the Colleae of Biological Sciences are comitted to aiving
high priority to the new building.

Itasca State Park, in northern Minnesota, provides facilities for gradu-
ate training and research in a variety of habitat types. In summer, the Lake
Itasca Biology Session offers a wide range of courses with ecological and be-
havioral emphases and there are 1deal opportunities for field research experi-
ence. New winter{zed 1iving quarters are now being used by graduate students
conducting vear-round ecological studies.

Two research facilities at Cedar Creek Natural liistory Area are avaflable
to students majoring in Biology (Ecology). The automatic radio-tracking system
is used by many tvajnees studying with Drs. Tester, Sialff, and Hamér supported
by an NIH training grant in animal behavior. This system permits continuous

e g
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monitoring of the movements of as many zs 60 wild animals (mammals, birds
and fish) simultaneously and is providing data velevant to a veriety of eco-
logical and behavioral problems such as circadian rhythms, territoriality
and home range, predator-prey rvelationships, and disease ¢ransmission. The
telemetry system is largely automated, and computer programs have been de-
veloped. A full-time engineer and a programmer are employed.

The second research facility consists of three large flight-pens and
siz filming pens, which are being used for studies of soclal behavior in aguatic
birds. In these covered vens wild-caught, full-winged birds can be observed
and filmed under controiied conditions simuiating natural habitats. Compara-
tive and experimental studies are directed toward anzlyses of mate-selection,
territorial spacing, and ccmmunication; Hintering facilities for birds have
been developed at Carlos Avery Game Farm and on the Cedar Creek Area. A full-
time animal caretcker is employed.

A live-animal voom (417 sq. ft.) and an operating room (210 sq. ft.) in
the Museum curvently house fish and birds used in teaching animal behavior.
While wore animal space could be used, it is unlikely that this can be ar-
ranged within the Museum and Cedar Creek will remain the major site for ex-
tensive studies involving live animals until a new buliding is avatlable.
| Facuity members located in various bufldings on both campuses have spe-
cialized facilities avaiiable for students they ave advising 1n Biology (Ecology).
For example, Dr, Phillips in Animal Science has a well-equipped lab suitable
for a range of neurophysioclogical work and he alse has animal holding space
avajlable to him adjacent to Peters Hall. The Limnologfcal Research Center
has laboratories fully equipped for water chamistry, aigal physiology, and
paleoecology.

A good working library covering many facets of ecology and behavior is

being developed in the Museum. The original Museum 1ibrary was primarily
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ornithological in orientation but through the efforts of the full-time librarian
(Mrs. Peller) and her assistant the scope has besn widened comsiderably during
the last two years. The development of this 1ibrary will be supported jointly

by the Museum and the Department.
Administrative 0fficers

The Head of the Department of Ecology and Behavioral Biology will bear
final responsibility for overseeing the administration of degrees in Ecology.
The Divector of Graduate Studies will coordinate the reviewing of applications
for admission and assistantships and will monitor the progress of all students.
A committee of three (normally the director of graduate studies, the advisor
concerned and one other department member) will review all student programs,
petitions, etc. before they go to the Graduate School for review by the group

commi ttees.

Financial Support

Support for graduate students comes mainly from an NIH training grant and
a number of research grants (Appendix IV). Six teaching assistantships are
available to the Department of Ecology and Behavioral Biology. Nine new stu-
dents have no assistantship support at the moment. As the Denartment's under-
graduate teaching program expands, there will be a need for several additional
teaching assistantships.

Support for faculty research and graduate student stipends is currently
very good. It seems 1ikely that the importance of basic ecological and beha-
vioral studies will be increasingly recognized fn the years ahead and federal
funding for these fields seems assured. Awareness of the relevance of education
in these fields 1s apparent at every level of society and support is likely to

come also from private and business Sources.

et s,
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Further recruiting mevhave o wail until {he new building iz available,

and it would be difficult to 1ist the sequence in which vartous types of ecolo-

gists might be scucht at that time. AI1 present members of the graduste faculty
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more people To devalop fhe systems approach and nath cal modeliing. A

primata or human ethologist is Yikely {o bectome esseutial as this field con-
tirues to expand. Specializts in the aveas of animal orientzbion and navica-
tion, bigenargetics, radiation ecology, micrabial ecolegy, and endocrinoloqical

aspects of behavier would bo desirable.
Instruztion

In view of tha broed scope of ecology, course voquirsants for graduats
degress vwsh be flexibie. In the busic scliennas, endrance requivements fune
clude a year of calculus, physics, and chemistry. Statisties is required of &1l
graduzte students, and scue additional work o om: of {he basic selences shouid

;,,,\, & ‘ b (1 aea gt . Em ey T PR S, £ g e = P P
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in the mathematical ¥iald, Hiochemistry o zore uiher course in chemistry,
or thermodynamics or 2lectronics in physiss. Students whe have additicnal
background in the basic sciences and who have the interest and ability to
apply these studies to ecological problems will be enccuraged to pursue them
as part of their nrogram, at the expense of biological subjects. At least
one course in some aponlied aspect of ecology shculd be included in each Ph.D.
program, e.d. nublic health, sanitary engineevring, or wildiife management,
to orovide a backaround in the practical anplications of ecological studies.

There will be no lanauage requirement for the M.S. degree. Ph.D. stu-
dents will be expected to take one lanquage only and they will not be required
to have a distinct "research technique or collateral field!

Beyond these requirements the Ph.D. student must desian a ccurse program
that will prepare him nvoperly for the four fields he selects for his written
preliminary examination. Because of the diverse nature of ecology, and be-
cause courses in ecoiogy are taught in several different departments, the
listing of courses in a "major” and "minor" will often be somewhat arbitrary,v
especially 1f the "minor" is the "coherent program" authorized by the Graduate
School. The principal criterion for aporoval of the program is that it be
logically related to a student's objectives and that it provide adequate -
preparation for his preliminary examinations. Exampies of possible Ph.D.
programs are given below.

In addition to formal courses, seminars are reguliarly scheduled to pro-
vide opportunities foy semi-formal discussion of current research topics.

For example, an evening seminar conducted during winter quarter by the Limno-
logical Research Center is attended by ail students and facuity working in
limnology, as well as by numerous other students. A year-round evening seminar

in behavior is attended by students with a major interest in this area and a
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special effort 4o made Lo inciude spoabors with oiversy antevesvs.  Faodily
and graduate studante from Pesvchnicgy amnd Axtiroreiooy ragularty paviicipata,
Sther seminars or discussion grouns are arvranged 19 viant ecolowy 2nd naleo-
ecnlogy. The deparipental seminar s conducted durivg the nooa hour in cone-
junction with the Museunm,

A probiem of special significance in the training ¢f ecolouists and
ethologists is the need to provida first-hand field exnerience. The diffi-
arities are widely racognized (Appendix VI) but they are certain tn incresse
in the future. Major problems ave the great ameunt of time involived and the
need for small ciasses and individual instruction. Theve is an aspecially
acutz danger that students will have insufficient time for field work as
areas of specialization develop and the cdemands of course work and research
in the laboratory and Tibrary increase. UWe are extremaly fortunate in having
access to two major field stations and a staff member with responsibility for

field biology.

Exampies of Ph.D. Programs

Examole I. A student with interests and exrerience in working with nane
mais in the field for his M.5. wants to conduct Ph.D. research oa the biology

of foxes using telemelry technigues. In particulaer he wants to investigate

[

factors influencing nome rance size and shave in this species as {1t may bear
on poulation density. He might be advised to inciude the following especially
refevant courses in his major:

Eeol. 116 Population dynemics
Zecol. 118 Experimental scology
Ecol. 130 [coloay of plant conmun ti
Ecol. 131 Structure and functien of osystems
Ecol, 125
126 Environmenta! measuvsnent
Ecol. 1€2 Vertebrate Ecoloay




™ 0 BN B BN BN BE B BN BN B B BE B EBm Bm BE Y o

S
Pl
[ .
HRRY: 3
, .
: N
e : . - v Y H - - . A
f:",: S OLURDOINILT Yedia ViR IR RISt 8] L i R E R i
RV I A P > 4 Frm L T I T T I T B R B S T < A P T
tn atatisttes and com 3"9."‘?” (GG, AUDroneiate yan b Heaiuh Cauysey ) or oo

rdght Include such vourses in his mejor and aveange wopioeor o Wiladife YMenane-
. These choices weuld depend on the man's orientation and his plans for
future empinyment. Twoe pragrams of this type are showr in full in Jopendix V.

Exammle 11, A student with major intevests 1n HHonglogy micht be adwized

&

o inctude the following courses {n bis majoyr for i Fnob, This student
conas wiith a strongbackyround in shysics, cnemistry and gooiouy.

Ecol. 127 Ecol. of soll microorganisms

Ecol. 128 Limnolouy

Ecol. 131 Structuve and funciion of ecosytiers
Ecol. 138 Wetiand Fenlogy

Ecol. 138 ralepecolioqy

Ecol. 752 Eecolagy of Treshwater aluas

Ecol. 222 Advanced 1fmnolcay

Ecol. 220 Mathods for znzivsis of matura’ waters

Ecol, 119 Aguetic ecology

A miner o sueperting field wight be seranged in varicus wevs densnding
on the individual's orientalion a.g. couvses in sublic healih, geoloay, botany,

zontoqy, or chemistry. One exasple {3 given in Anpendix V.

anx;;; ‘1. A studsut with special talents and knowledge gained through

the obsevrvation of birds in the Tiald wanis to extend his M.S5. work on a museum

o b
3

problem in avian systematics to a more ecoicgical-bzhavioral topic for his Pn.u.
rasearch. He decldes to investigate the social behavicr and ecology of Twa
closely retatad sympatric speciss of shovebird, vocussing his attention on pro-
biems of specizs recogniiion and behavioral Y50iating mechanisms. He should

-

have advarced tvaining in systematics, evolution, acslegy, and ethology, ang

-

the follwing courses would vrobably be esnecially ralovant:
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Zool. 130 Principles of systematic entomoloqy
Zool 171 Genetfcs and speciation
Ecol. 130 Ecol. of plant communities
Eoml. 131 Structure and function of ecosystems
Ecol. 110 Animal behavior
Fcol. 111 Behavioral adaptations
Ecol. 136 Avian behavior
VAna, 220 Functional morphologv and adaptation
His supporting program would vary according to his orientatfon and the
strength of his earlier background. It could be heavily weighted, for example,
toward statistics, systematics, zoology,or psycholegy.
Example IV. A student with an M.S. i1n physiological psychology wants to
inftiate a Ph.D. program in Ecology. His specific goal is an investigation
of the neurophysiological basis of conflict bahavior and he decides to explore
brain-stimulation techniques. He has been attracted to the Ecology degree through
a broad interest in biology but his background in many aspects of bicloqy is
deficient. In addition to a program of make-un courses, the following might
be especially relevant:
Ecol. 170 Physiological Ecology
Ecol. 110 Animal behavior
Ec-1. 150 Behavioral physiology
Zool. 114 Sensory physioloay
Zool. 283 Physioloqy of development
VA 201 Comparative veterinary neurology
Probably such a student would want to develop a supporting program from

relevant courses in psychology.

Examples of M.S. Programs

Students afming ultimately toward a Ph.D. will usually plan their M.S.
oourse work with a research career in mind and will be expected to develop
thefr competence accordingly. Students terminating with an M.S. may have need
of very different course programs depending on their cbjectives. Many of
those destined to tsach ecoloay and animal behavior will have special need for

field courses. Samnle M.S. programs are included in Appendix V.
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Minor in Ecology

There is 1ikely to be considerable demand for a minor {n Ecology from
students majoring in other areas. The needs will vary accordina to the major
fields e.g. Botany, Zoology, Psychology, Anthropology, Entomology Fisheries
and Wild1ife, Forestry, etc. Basic ecology offerings and especially the
“Structure and Function of Ecosystems” course will be widely used. Initially
it will be necessary to design each minor program to fit the needs of each

student.

Evaluative procedures

Applications for admission to the degree program and for assistantships
are reviewed by the Director of Graduate Studies and circuilated to appropri-
ate faculty members. A recommendation to admit or reject is made by the
Director of Graduate Studfes in consultation with the faculty members who
reviewed the applfication. Letters of recommendation are sought and
interviews are arranged in many instances when this is feasible. All other
available means of evaluating the potential of applicants are used (transcripts,
evaluations from previous advisers, etc.).

The Director of Graduate Studies keeps a checkifst on each student from
the time of admission, to indicate progress in various requirements such as
prerequisite courses, examinations, etc. as well as the student's source of
financial support, his honors, and other information pertinent to his graduate
program. This chacklist is reviewed periodically with the student or his
advisor to assure normal progress and to anticipate potentfal difficulties,
The progress of all students s reviewed at an annual faculty meeting in

Janwary.

The qualifying examinatfon in general biology 15 ordinarily taken during
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the first year of residence. However, if a student enters the program from
some non-biological field such as chemistry, physics, or engineering because
of his special competence in the physical sciences he will be expected to
demonstrate a somewhat lovwer level of background knowledge in the major fields
of biology.

The qualifying examination will be based on the subjects listed in the
core curriculum. If a student has taken a course in one of these areas and
has gained a grade of B or better he will be excused that section of the
examination. The examination will be administered by a committee selected
from the graduate faculty in ec2logy.

For the Plan A M.S. degree, only the final oral examination of the Gradu-
ate School is required. For the Plan B M.S. degree, a one-day written examin-
atfon 1n ecology 1s given, with 1iberal choice (by the student) of general
questions that together touch on all fields of ecology. The M.S. degree can
be by-passed, on the recommendation of the adviser and the approval of the
Director f Graduate Studies, 1f the student has a sufficiently high record
in courses and 1f he shows promise in research.

The written preliminary examination for the Ph.D. degree consists of
approximately two days of questioning in four fields of ecology and behavi-
oral biology chosen by the student from among the following seven. The in-
tensity of the questions and the length of time for each field depends on
how the student ranks the four fields.

Population ecology
PalesecoToay
Limnology

E!gf;gg o:;] ecoloqgy
Behavioral physiology

A substitution of one of these fields may be approved by the Director of
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Graduate Studies if the student is prepared in another subjact, e.qg. radia-
tion ecology, biogeography, micruebial ecology.

Each of the seven fields of examination is represented by a committee
of the Ecology FTaculty. In preparing for the examination, the student con-
sults with the committee chairman to determine the scope of the field and te
obtain suggestions for supplemental reading. The questions are prepared and
read by at least two faculty members.

The preliminary oval examination fer the Ph.D. degree is administered by
the Graduate School.

After the Ph.D. student has selected his research topic, reviewed the
pertinent literature, and formuiated methods of approach, he presents the
thesis proposal in a seminar attended by at least three members of the Ecology
faculty and by interested graduate students. The purpose of the seminar is to
assist the student in planning his work, and to inform the faculty of stu-
dent research in its formative stage.

The final oral examination for the Ph.D. degree is administered by the
Graduate School.




Courses Relevant to Ecology and Behavioral Biology

It is impossible to give a complete 1ist of all courses which might be
relevant for graduate studies in these broad areas. Many of the following
are courses included in current M.S. and Ph.D. programs and they are likely
to be of value to many students in the future. Because of the great diversity
of possible graduate programs it is difficult to provide a meaningful 1ist
of "core courses”. Obviously, offerings from the Department of Ecology and
Behavioral Biology will be involved in all programs; in some cases they will
constitute the main part of the program, but in other cases there could be a
variety of courses from different departments. The sample programs give some

indication of the courses likely to be most widely used.

An.Sci. 134 Avian Physiology

Anthro. 170 Primate and Human Evolution

Anthro. 186 Dynamics of Human Communication
Anthro. 266 Theories and problems in human ecology
Bioch.141, 142, 143 General Biochemistry

Biom. 100 Statistical Analysis I

Biom. 101 Statistical Analysis II

Bot. 126 Pre-Pleistocene Palynology

Bot. 141 Survey of Plant Physiology

Bot. 155 Freshwater algae

Bot. 165 Pollen Morphology and Taxonomy

Bot. 280 Radiofsotope Techniques applied to Bioiogy
Child Psy.184 Sensory and Motor Development

Ecol. 50 Intreduction to Ecology

Ecol. 51 Ecology and Man

Ecol. 82 Field Ecology

Ecol. 110 Animal Behavior

Ecol. 111 Behavioral Adaptations

Ecol. 119 Aquatic Ecology

Ecol. 120 Advanced Limnology

Ecol. 130 Ecology of Platn Communities

Ecol. 131 Structure and Functicn of Ecosystems
Ecol. 133 Ecological Plant Geography

Ecol. 135 Community Structure and Function
Ecol. 136 Field Ethology .

Ecol. 137 Ecological Life Histories of Plants
Ecol. 138 Wetland Ecology

Ecol. 139 Paleoecology

Ecol. 150 - Behavioral Physiology

Ecol. 152 Ecology of Freshwater Algae

Ecol. 162 Vertebrate Ecology .

Ecol. 163 Quantitative Ecology

T
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Ecol. 170
Ent. 118

Ent. 129

For. 230
Fish. 151
Wildl. 161
Wildl. 162
For. 109

For. 143

Gen. C.B. 162

Gen. C.B. 140, 141,

142
Gen. C.B. 162
Geog. 151
Geol. 105
Geol. 106
Geol. 107
Geol. 108
Geol. 117
Hydrog. 116
Hydrog. 128
Microb. 153
P1. Path. 101

P1. Path. 105

P1. Path. 132
P1. Path. 156
P1. Path. 160
P1. Path. 170
P1. Path. 217
Psych. 127
Psych. 148
Psych. 149
Psych. 150
Psych. 151
Psych. 200

- Psych. 205

Pu. He. 110A,8B,C
Pu. He. 111A,8,C
Pu. He. 117A-B-c
Pu. He. 120D-E
Pu. He. 233

Pu. He. 234

Soc. 151

Sofl Sci. 127
Sotl Sci. 133
Soil Sci. 137

Vet. Anat. 130,

Yet. Anat. 131
Vet. Anat. 220

Vet. Paras. 103

Z00l.114
Zeol.115
Zool.317
Zo01.120
2001.121
2001.135
2001.171
Zool.271

«25.

Physiological Ecology of Animals
Experimental Ecology

Aquatic Entomology

Forest Synecology

Ecology of Fishery Populations
Wildlife Ecology and Management I
Wildlife Ecology and Management Il
Aerial Photo Interpretation
Management of Recreational Lands
Population and Quantitative Genetics

Intermediate Genetics

Population and Quantitative Genetics
Climatology

Introduction to Paleontology
Invertebrate Paleontology

Vertebrate Paleontology I

Vertebrate Paleontology Il

Pleistocene Geology

Glacial Geology

Limnology

Biology of Microorganisms

Plant Nematology

Introduction to the Study of Fungi
Biology of Fungi

Introductory Mycology

Aquatic Fungi

Plant Sciences and the World Food Supply Problem
Ecclogy of Plant Pathogens

Introduction to Behavioral Genetics
Fundamentals of Physiological Psychology
Neuropsychology of Motivation and Leaming
Perception

Animal Psychology

History of Psychology

Introduction to Psychopharmacology
Biometry I

Biometry Laboratory I

Environmental Biology

Biomedical Computing

Water Quality Investigation and Research Techniques -

Hater Quality Research

Comparative Socfal Organization

Ecol of Soil Microorganisms
Microclimatology _

Soils and the Ecosystem

Veterinary Neuroanatomy

Domestic Animal Behavior

Functional morphology and adaptation
Diseases and Parasites of Wildiife

.Sensory Physiology

Advanced Natural History of Invertebrates
Theoratical Biology

Vertebrate Structure and development
Ichthyology

Field Ornithology

Genetics and Speciation

Topics in Ecological Genetics
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Copies of the second version of this proposal were seni te the following

faculty members with the request that they circulate it for review within
t
their departments:

Dean Sherwood 0. Berg, Institute of Aariculture

Dr. Willfam F. Hueg, Jr., Agricultural Experiment Station and Dept.
of Animal Science

Dr. Landis L. Boyd, Agricultural Engineering Dept.

Dr. Herbert 4. Johnson, Dept. of Agronomy and Plant Genetics

Dr. E. Adamson Hoebel, Dept. of Anthropclogy

Dr. LaVell M. Henderson, Dept. of Biochemistry (St. Paul)

Dean Richard S. Caldecott, College of Biological Sciences

Dr. Eville Gorham, Dept. of Botany

Dr. Harold Stevenson, Institute of Child Development

Or. Sheldon C. Reed, Dight Institute for Human Genetics

Dean Robert J. Keller, College of Education

Dr. Alexander C. Hodson, Entomology, Fisheries and Wildlife

Dr. Richard G. Bond, Environmental Health

Dr. Frank H. Kaufert, School of Forestry

Dr. Frederick W. Forro, Jr., Dept. of Genetics and Cell Bioloqy

Or. John U, \lebb, Dept. of Geography

Dr. Tibor Zoltae, Dept. of Geology and Geophysics

Dr. Lawrence H. Meskin, Division of Health Ecology, School of Dentistry

Dr. Leon C. Snycer, Dept. of Horticultural Science

Dr. James J. Jernkins, Center for Research in Human Learning

Dean Willard W. Cochrane, Nffice of International Programs

Dr. Walter J. Breckenridge, James Ford Bell Museum of Natural History

Dean E. W. Ziebarth, College of Liberal Arts

Dr. Herbert E. Wright, Limnological Research Center

Dr. Hans F. Weinberger, School of Mathematics

Dr. Robert B. Howard, College of Medical Sciences

Dr. Dennis W, Watson, Dept. of Microbiology

Dr. John P, Baldalich, Minnesota Poliution Control Agency

Dr. Milton F. Kernkamp, Dept. of Plant Pathology

Dr. Gordon T. Heistad, Psychiatry Research

Dr. John C. Darley, Dept. of Psychology

Dr. Gaylord Y. Anderson, School of Public Health

Or. Elfo D. Monachesi, Dept. of Sociology

Or. Will{am P. Martin, Dept. of Soil Science

Dr. John T. Borchert, Center for Urban and Regional Affairs

Dr. Alvin F. Weber, Dept. of Veterinary Anatomy

Dean W. T. S. Thorp, Colleqe of Veterinary Madicine

Or. William C. Walton, Water Resources Research Center

Dr. Magnus Olson, Dept. of Zoology
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Appendix IV

Faculty Research Grants

On ecological studies of the Dynamics of planktonic biue green algae, with
special reference to their microstratification. AEC. Principal In-
vestigator: Alan J. Brook.

The effects of water flow and water temperatures on populations of attached
algae in springs, streams and rivers. Principal Investigator: Alan J.

Brook.

Research studies on the moose population on Agassiz Refuge utilizing bio-
telemetry. U.S. Dept. of Interior, Bureau of Sport Fishereis and Wild-
1ife. Principal Investigator: Donald B. Siniff.

Population Dynamics of Antarctic Seals. This research is a five-year study
on the status of the leopard, crabeater, Ross and Weddell seal of
Antarctica. Principal Investigator: Donald B. Siniff.

Development of equipment and methods in the fields of biotelemetry and data
analysis for waterfovl research. U.S. Dept. of the Interior, Bureau
of Sport Fisheries and Wildlife. Principal Investigators: Donald B.
Siniff and John R. Tester.

To determine and evaluate the influence of environment on vertebrate behavior
in natural ecosystems through use of recently developed techniques such
as biotelemetry and radionuclide tagging. Biomathematical approaches
such as model construction and systems analysis are being developed to
investigate situations in which many interrelated environmental factors
function 1n an integrated manner on individual organisms and populations.
NIH. Program Director: John R. Tester. Also involved are Donald B.
Siniff and Frank McKinney. -

Effects of fonizing radiation and other environmental factors on breeding
behavior, activity patterns and movement of selected vertebrates. AEC.
Joh?fg. Tester, Principal Investigator, and Frank McKinney, Donald G.
Siniff. ‘

Fixed action patterns and their role in communication. USPHS. Principal
Investigators: Frank McKinney and Richard E. Phillips,

An environmental measuring system for micrometeorological data to determine
how habitats effect weather components and the physical relationship
between environmental parameters and an organism within the habitat.
Principal Investigator: Robert K. Maxwell.

Population dynamics and movements of five species of squirrels in the Itasca
Biology Station. NSF. Principal Investigator: William H. Marshall.

Water quality, organic productivity and the distribution of organisms in Minn.
lakes. USDI. Principal Investigator: Robert 0. Megard.
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Effect of sewage effluents. USDI. Principal Investigator: Rchert O« Megard.
Study of Lake Minnetonka. Hurza. Engr. Princfpal Investigator: R, 0. Megard.

Relation of phosphorus in lake bottom deposits and pollutional history of
Minnesota lakes. USDI. Principal Investigator: Joseph Shapiro.

Community analysis in the littoral zone of lakes. FWPCA. Principal In-
vestigator: Herbert E. Wright, Jr.

Lake quaternary environmental history beyond the glacial border. NSF.
Principal Investigator: Herbert E. Wright, Jr.

.The late Wisconsin landscane in the Minmesota area. NSF. Principal In-

vestigator: Herbert E. Wright, Jr.

Coherent area program in limnology. NSF. Principal Investigator: Herbert
E. Wright, Jvr,

Diatoms in lakes and lake sediments as an fndex to environment. AEC,
Principal Investigator: Herbert E. Wright, Jr.
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UNIVERSITY OF MINNESOTA
GRADUATE SCHOOL

Master's Degree Program

Smith, Paul Dennis 135219
2321 30th Ave. S., Mpls., Minn. 55406
729-7648

Graduate of: Augsburg College, B.A. 1367

U. of M. Entrance Date: Sept. 1967 Degree Scught: M.S., Plan A

Mejor: Ecology Language: German

Minor: Blochemistry Grad. Credits Completed: 34

Major Courses Instructor Total Credits in Major: 23
Credit Grade

Bot. 155 Freshwater Algae Brook 5 A

Ecol. 196 Prob. in Ecclogy Brock 5 A

Ecol. 152 Ecol. of Algae Brook 5 A

gEcol. 196 Preb. in Ecology Brook 5 A

Ecol. 230 Anal. of Nat. Uater Shapire 3

Plar A Students ~ Thesis Title: "Studies of the effects of sewage effluents on phyto-
plankton productivity in experimental ponds.”

Minor or Related Field Courses Instructor Total Credits {n Minor: 19
Lredit Grade

Bioch. 141 Gen. Biochen. Kirkwood 3 8

Bioch. 142 Gen. @iochem. ¥old 3

Bioch. 143 Gen. Biochem. Gander 3

Biom. 100 Statistical Anal. Hicks 5 A

g8iom. 101 Statistical Anal. Mann 5

Adviser: Alan J. Brook

Examining or Thesis Committee: A, J. Brook
J. Shapiro
J.5. Anderson
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COMMENTARY

Tne EcorLoGists' TELESCOPE

Graduate education in ecology faces a dilemma.
On the one hand, a university is supposed to be
a community of interacting scholars. For this
reason, faculty and students have normally been
required to make: the university their headquar-
ters and most courses are taught there. On the
other hand, graduate training should have some
of the spirit of apprenticeship, with students learn-
ing and modifying the scientific methods they see
their teachers using. At the very least, since the
Ph.D. is a certificate of research ability, the stu-

. dent should spend most of his time in an atmo-

sphere of research. In most scientific fields, these

requirements are perfectly compatible; the physi-

cist or biochemist can best do his research in the

- laboratory and the student not only is an appren-

tice but also benefits from the community of
scholars, the library, and so forth. But much of
modern ecology has to be done in the field and
should be taught there. If they are required to
spend their time on campus, ecology faculty and
students cannot be doing much research. At the
most the student can spend only the summer
months learning by apprenticeship and can hope to
spend .other months in his later graduate years
alone in the field. '

The dilemma is not quite unique to ecology and
not all students suffer equally. Astronomers of
universities in smoggy cities have long had special
privileges and run much of their training at ob-
servatories temote from their home institution.

" But the lesson of the astronomers has not been

seized by ecologists. Even where winters are
warm and a diversity of nearby habitats is avail-
able, ecology is taught in large classrooms with
only an occasional inadequate field trip. A very
few students are lucky enough to spend a few

months at Organization for Tropical Studies

courses in Costa Rica and many more take a sum-

" mer course at Woods Hole or Friday Harbor, but

this is just a drop in the bucket. Most ecology

students spend nine months pacing the floors of
their home institution—or if they are lucky, com-
muting to the field from it as classes pernfit—
and three months living in the field. And the
faculty have only those three months to look for-
ward to.

What is the cure? Some sort of field station
seemus to be the answer. A field station with
enough resident faculty to offer a respectable se-
mester of courses (not only in ecology—also
geology, meteorology, etc.) open to undergrad-
uates. In the other semester and during the
summer the faculty could devote more of their
time to their own research and to graduate teach-
ing. Although a national institute of ecology has
been urged on other grounds,! it could not handle
the necessary number of students and faculty.
Rather, separate stations, perhaps even one per
university, are needed, although permission for
students of one university to study at another'’s
station should be routine in most cases.

What about the universities which are thus
deprived of ecologists just when the importance
of ecology is being recognized? This problem will
probably cure itself; by no means all ecologists
will favor such field stations and, as long as they
aren’t made to feel inferior by staying behind, will
keep ecology one of the components of the com-
munity of scholars.

This has been written as if all institutions should
move their ecology programs into the field. Of
course not all ecologists will—or should—agree
and not all institutions will—or ‘should—become
involved. But enough field training programs
should exist to handle the students and faculty
who would prefer them.

Robert MacArthur
Princcton University
1R H Whittaker’s “Commentary” in Ecology 50(2).
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