
UNIVERSITY OF MINNESOTA 
Graduate School 

Minutes of the Executive Committee Meeting 
Thursday, May 19, 1977 

11:30 a.m., Dale Shepherd Room, Campus Club 

Members Present: Faculty representatives--Larry L. McKay, Peter J. Reed, 
Lanny D. Schmidt, Burton L. Shapiro, John C. Weidman, 
Mahmood A. Zaidi; student representatives--Karen Hawley, 
Teresa Howe, Kathy Murphy; administrative representatives-
Deans Warren Ibele, Chair, Edward Foster, Kenneth 
Zimmerman; civil service representative--Melissa Hanger; 
staff--Andrew Hein, Harry Lease, Shirley McDonald, DeeAnn 
Olsen, Myrna Smith; Beverly Miller, secretary. 

I. FOR ACTION 

A. Approval of Minutes of Meeting of April 19, 1977 

The minutes of the meeting of April 19, 1977 were approved unani
mously. 

B. Vocational-Technical Education--Special Services Agreement 

The Special Services Agreement was adopted by the Minnesota State 
Board for Vocational Education and the Board of Regents in 1975. 
Subsequently, the Department of Vocational-Technical Education 
submitted a proposal to the Graduate School to authorize the grant
ing of graduate credit for courses completed through this special 
program. Approval of the proposal was recommended in the spring 
of 1976 by the Education and Psychology Policy and Review Council, 
but was tabled at the April, 1976 meeting of the Executive Commit
tee pending the report of the Committee Concerning Opportunities 
for Graduate Study (Odland Committee). 

Professor Weidman, in addressing the motion to approve the proposal, 
said that he had reviewed the minutes of the discussion of the pro
posal in the Education and Psychology Policy and Review Council in 
1976. He noted that approval was recommended by a vote of 6 to 5, 
and that a number of questions had been raised on quality control 
which he did not believe had been answered. He suggested that 
there were alternatives available. A free standing degree program, 
in accordance with the provisions of the Odland Committee report, 
could be proposed; or the M.Ed. degree which is awarded by the 
College of Education, rather than the M.A. route, could be used. 
Dean Foster asked whether for salary purposes there was any dis
tinction between the M.Ed. and the M.A. degree. Professor Weidman 
said that there was not. Professor Reed expressed concern that 
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such programs are being developed with independent funding and 
are being conducted outside the normal channels of control. 
Dean Zimmerman pointed out that, though Professor Weidman had 
spoken in terms of the master's degree, the proposal itself included 
the doctorate. The motion was put to the vote and was disapproved 
unanimously. (Copy of pertinent correspondence attached with these 

minutes.) 
C. Supporting Program Option for Ph.D. and Related Fields Option for 

Masters' in Clinical Medical Degree Programs 

Professor Shapiro explained that a clarification of program re
quirements for students majoring in clinical fields was being 
requested. He pointed out that although the 1975-77 Graduate 
Pro rams in the Health Sciences Bulletin states that a tradi
tional one fie d minor is required of such students, this 
contradicts action taken by the Health Sciences Policy and Review 
Council in 1973. It was proposed that the rule be changed to 
agree with that action which stipulated that the option of a 
supporting program for the doctorate, and related fields for the 
master's, was available to students in clinical fields as well 
as in the basic medical sciences. For clinical majors, however, 
it is to be specified that students may not offer, for the minor 
or as part of the supporting program or related fields option, 
courses in any of the fields traditionally considered as clinical 
fields; in Dentistry this excludes the use of courses in any of 
the dental specialities except Oral Biology. This proposal was 
approved unanimousl¥. (Copy of pertinent correspondence attached 
with these minutes.) 

II. FOR INFORMATION 

A. Report from the Council of Graduate Students 

Ms. Hawley reported that COGS has been concentrating on the ef
fects of retrenchment on faculty and graduate assistants. They 
are concerned about holding up appointments for next year and 
have written President Magrath. COGS is also working on the 
Student Handbook they have proposed. Dean Zimmerman asked 
whether information about what is proposed could be circulated 
to Graduate School staff for comment. Ms. Hawley said that this 
would be done. The matter of the tuition proposals which were 
brought to the April meeting for discussion was raised and Ms. 
Hawley expressed COGS' continuing concern for students who would 
be caught in the transition period. There was a discussion of 
the possible effects of the proposals on program planning and 
timely completion of degree requirements. 
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B. Report from Policy and Review Councils Regarding Proposal for 
a Change in Graduate School Regulations on Transfer of Credit 

Professor Shapiro reported that the Health Sciences Policy and 
Review Council has referred this item to a subcommittee for 
review and recommendation. Professor Reed said that Language, 
Literature, and Arts members have been asked to discuss it with 
their colleagues in the program. Language, Literature, 
and Arts members had expressed concern over the possible weak
ening of the adviser role resulting from such a change. The 
proposal will be discussed further in the Council. The Physical 
Sciences Policy and Review Council found nothing critically 
wrong with the proposal, according to Professor Schmidt. 
Questions had been raised about the application to foreign 
institutions; the change in the undergraduate transfer rule; 
and the effect so far as Adult Specials are concerned. It 
will be discussed further. Professor McKay reported that 
the Plant and Animal Sciences Policy and Review Council had 
endorsed the proposal. The Council is concerned that the 
Graduate School should continue to monitor the quality and 
standards for work offered for graduate degrees. Professor 
Weidman said that the Education and Psychology Policy and 
Review Council had discussed the issue briefly and that it 
would be on their agenda again. 

There was a brief discussion of the issues raised in double
counting credits for two or more degrees; the problem of 
"accredited" as opposed to "recognized" graduate schools was 
described. 

C. Report on Graduate School Constitution Bylaws 

Dean Zimmerman reported that discussion was fairly advanced 
in all Councils. Since approval of bylaws requires a majority 
vote in each of the Councils, final approval may not be possible. 

D. Constitutional Amendment for Duluth 

Dean Ibele explained that the proposed amendment would recog
nize the Duluth Graduate Faculty Committee as a special body 
to represent the Duluth fields within the Graduate School 
governance system; the chairman of the committee would become 
a voting member of the Executive Committee. A constitutional 
assembly must adopt the amendment. An assembly will be called 
in the fall immediately after the adoption of a bylaw (being 
drafted) governing representation to the assembly. 
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E. Legislative Fellowship Support 

Dean Ibele reported that the Graduate School has been informed 
that the Legislature has approved additional graduate fellowship 
support in the amount of $550,000. This brings legislative 
fellowship support for graduate students to a total of $771,000 
annually. In discussing how best to make use of the fellowship 
money the Fellowship Committee had considered the usefulness 
of fellowship packages which would support a student during the 
first year on fellowship money; would then rely on assistantship 
support in the second and third years with additional fellowship 
money for the dissertation period. Dean Ibele gave credit to 
the initial Bush Foundation grant of two million dollars, 
which resulted from a proposal drafted by Dean May Brodbeck 
and Assistant Dean Ken Zimmerman, for stimulating legislative 
interest in fellowship support. He said that the recent leg
islative request was greatly assisted by the support it received 
from the governor and from individual legislators. 

F. Regents Approval of the Duluth Proposal to Disestablish the 
Programs in Botany and Zoology 

Dean Ibele reported that the Regents had approved at their 
February meeting the proposal to disestablish the existing 
graduate programs in Botany and Zoology at Duluth and to add 
a Plan A option for the graduate degree in Biology on that 
campus. (Copy of proposal attached with these minutes.) 

The meeting was adjourned. 

Respectfully submitted 

Beverly D. Miller 
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i 
i Department of Vocational and Technical Education°ffiCE OI IHE DEAN 

TWIN CITIES 

May 12, 1977 

Dean Warren E. Ibele 
Graduate School 
321 Johnston Hall 
University of Minnesota 

Dear Dean Ibele: 

· College of Education 
Peik Hall 
Minneapolis, Minnesota 55455 

Thank you for giving Dr. Pucel and I the opportunity of appearing 
before the Executive Committee last month to explain our proposal. 

As you know, we are requesting that the Graduate School grant 
the transfer of graduate level and quality courses taken 
through our Special Services Agreement to Graduate School 
programs. 

A special registration procedure, developed with Admissions 
and Records, now allows Department courses taken under the 
Special Services Agreement to be considered day school courses, 
with student course records placed on regular University 
transcripts. In order not to restrict the flexibility of 
graduate students who enroll in these courses, we are asking 
that graduate level and quality courses taken under the 
Agreement be applicable to the Graduate School programs offered 
through the Department of Vocational and Technical Education.* 
The specific proposal follows: 

Upon approval of the advisor and the appropriate Director of 
Graduate Studies, a student would be able to include the 
following within a graduate program offered through the Depart
ment. It is assumed that the courses will be of graduate level 
and quality. 

*Ph.D. in Education, Ph.D. in Vocational Education, Ed.D. in 
Vocational Education, Ed.D. in Industrial Education, Ed.S. in 
Business Education, Ed.S. in Distributive Education and Masters 
degrees in Agricultural Education, Business Education, Distribu
tive Education, Home Economics Education, Industrial Education. 
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1. The 12 credits possible through CEE; 

2. All courses in the Department offered through Special 
Services, except 8-000 level courses; 

3. With the restriction that at least 9 credits toward a 
Masters Degree be taken through the regular day school 
program at prevailing tuition rates and fees for regular 
on-campus courses; 

4. With the restriction that no more than one-third of the 
credits toward a doctorate and no more than one-half of 
the credits toward a specialist certificate can be taken 
through Special Services. 

5. (Items 2-4, above, would remove the m1n1mum registration 
requirement for the Masters degree of three quarters at 
the equivalent of full-time tuition.) 

Thank you for considering this proposal. Please call if I can 
clarify it. 

1cer~ly, 0 
4·""1 lJ~i 
i~rome Moss, Jr. 
Professor and Chairperson 

JM:md 
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UNIVFRSITY OF MINNESOTA Gr.lciiJ,llc Scl1ool 

1\VIN CIIILS illliilSillll I Lill 
fv1111118dj)Oiis, 1'>1illflCSOfil 551\55 

ll ~larch 1977 

Professor Jerome Moss, Jr. 
Chairman, Department of Vocational 

and Technical Education 
125 Peik Hall 

Dear Professor Moss: 

You v1ill recall that on /\pril 13, 1976, tile Graduate School Executive Commit
tee tabled your proposal stemming from the Special Services /\greetnent until 
such time as it received and acted upon the report of the Ad Hoc Committee 
Concerning Opportunities for Graduate Study. Discussion of-there port and 
adoption of a major part of it have taken place in meetings of the Graduate 
School Executive Committee during winter quarter. Hence the Executive Com
mittee is prepared to reexamine your proposal at its next 111eeting which will 
be held in room 626 of the Campus Club on Tuesday, April 19 at ll :30 a.m. 
You and Professor David Pucel are invited to attend this meeting to speak 
to your proposal. 

Since there has not been discussion for about a year, I ask that you and 
Professor Pucel be prepared to explain tile proposal in as ntuch detail as 
possible. It would be appropriate for tile tv1o of you to sketch the general 
context of the proposal ,.to spell out the leading features contained in it 
including tlte specific implications of the four points raised in your letter 
to me of January 12, 1976, and to field questions that might arise from mem
bers of the Executive Committee. 

To that end, I ask that you respond in writing to issues such as the following:* 

- ·~-. -~. ~- ..... 

Courses and Pro rams--The number, kind, level, size and location 
and distribution o-f courses; the extent to v1hich it \'lould be 

possible for students to obtain a completely external degree at 
the rnaster 1 s level; the relationship of this proposal to the M.Ed. 
degree; the student make-up of the courses as betv1een graduate and 
non-graduate students; the arrangements v1ith respect to related 
fields and minors; the degree to \'lhich pro~1rams v10uld be specially 
tailored to vocalional education teacher needs; the course evalua
tion procedures anticipated; and the anticipated approacl1 to the 
monitoring of course prercqui:.ite requiretnents. 

Students--The anticipated number of students requesting graduate 
credit; the nun1ber of present graduate students ~vho \'JOUld use the 
progrant; the nutnl)er of nevJ au111issions ex1H~ctcd a.s a result of tile 
pruposul; and the anticiputed distriLJution of potential and actual 
grauuatc studet1ts a11tong tnajor's and degree levels. 
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Facul_!y_--The arrangements with respect to overload and inload teach
ing (including remuneration); the relative use of temporary and 
regular faculty and their graduate faculty ranks; and the source 
and expected quality of the adjunct faculty. 

Other-- The adequacy of the faci 1 i ties and graduate teaching_ resources 
at the off-campus locations; and the specific administrative and fis
cal arrangements planned. 

Thank you fo0 your assistance. We look forward to the April 19 session. 

Sincerely yours, 

0autrl~~ 
t·Jarren E. Ibele 
Dean 

\·JE I: KCZ: s s 

cc: Professor David Pucel 

*If v1e could have your comments by April 13, this \•Jould enable us to make 
the necessary copies and prepare for the discussion. 
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Dean l·larren E. Ibele 
Graduate Schoo 1 
321 Johnston Hall 
University of Minnesota 

Dear Dean Ibele: 

''"I'•Hinwnl nf Vor;iliorldi <HHI I rcl111ic,li LrlrtCd!torl 
( rllrge of f..drrc<ilioll 

I '•·tk fi;J!I ..:;~A,lUA!t SCHCOL 
r.-1inrlC'i1polis. MinnesoL1 55tl55 

January 12, 1976 

om a or n:t rXNl 

This letter is a proposal on behalf of the Department of Vocational and 
Technical Education to the Graduate School to grant the transfer of graduate 
level and quality courses taken through our new Special Services Agreement to 
Graduate School programs. 

Appendix A contains a copy of the five year agreement which has been entered 
between the Minnesota State Board for Vocational Education and the Board of Regents. 
This agreement finances the Special Services activities and allows students to 
enroll in Special Services courses using the CEE rates. However, the courses will 
be offered throuqh the College of Education, Department of Vocational and Techni
cal Education rather than CEE. 

A special registration procedure, developed v1ith Admissions and Records, will 
al101·1 Departmental courses taken 1Jnder the agreement to be considered day school 
courses and student course records will be placed on regular University transcripts. 

In order not to restrict the flexibility of graduate students who might en
roll in these courses, we are asking that graduate level and quality courses taken 
through this program be applicable to the Graduate School programs offered through 
the De~artment of Vocational and Technical Education (Education Ph.D., Vocational 
Education Ph.D., Vocational Education Ed. D., Industrial Education Ed.D., Specialist 
Program in Business Education, Specialist Program in Distributive Education, an~ 
the ~laster's DeC]rees in Agricultural Education, Business Education, Distributive 
Education, Home Economics Education and Industrial Education). 

The proposal is as follows: Upon approval of the advisor and the appropriate 
director of graduate studies, a student would be able to include the following 
within a graduate program offered through the Department. It is assumed that the 
courses included will be of graduate l_evel and quality. 

l. The 12 credits possible through CEE; 

2. All courses offered through Special Services, except 8-000 level courses; 



Bet~ccn 

l:Ul:t/ESOTA STATE DO/,__F~D FO!~ VOCATIO:.:AL EDUCATim~ 

and 

T 0 l' r 0\' I D f. S ::' E C L\L SIS:'? 0;:: T \'OC.\ T I o:; AL T L\C! U::?. t:::rJ C.\TI O:i 

U1HVT.LSITY Or ~-\I(;-';jESOTA (T'.IT:-; CITIIS CA~".l'US) 
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Purposes 

.The purposes of this agrceQent are to: 

1. Affirn a nutual belief in the need for excellence in ·and incre.:~sed 

emphasis upon the vocational teacher education services~ provided by the 
"'/ 

University of Hinnesota·, T·..:in Cities C2.Dpus, .and to cor::::Ut ourselves to 

the continued growth and ioprovecent of those services; 

2. A'::kno•..;leclge a particular need in the State for special kinds of 

vocational teacher educatioe1 services 2.11d for extra resources (in additio:: 

·to those regularly given to the University by the Legislature) in order 

to provide those special services; 

.. 
3. · Indicate so~e of the additional resources that will be allocated 

imnediately to support special vocational teacher education services. 

Soeci~l Voc.J.tio~.Jl 'Teac1-:~r· Educ2.tic:1 S:'r .. ;ic~s 

Tne kinds of special services that are req ui reel in the State, for >.,rhlch 

extra resources are to be. made av2.il2blc to the D~partne.nt of Vocation.J.l and 

Technical Eclucation, College of Educa tio~1, are those •.:hich arc not typically 

'supported by thr.; Univer~;ity of Hinnesota in the non-vocational tc2.chcr education 

fields, and include: 

1. Group or indiviclu2.l instruction in off-c<e.::.lpu:> locations, or at 

unusu2.l tiRes, or for spcciz.~l grou?s of studr~nts; 

- : 



•. 

2. lion-instructional services, such as developwcnt, evaluation .<:~nd 

dissemination of curricul~ and instructio~al Qaterials, testing, and 

coordination, SU?e rvis ion and consul tatio~. 

The Depart2::!:1t a: Voca ':icr.al c?...~d Technical Educa~io:1. uill nc.;otiate direc.tl; 

with adclnistrators of vocational progr2.os in the State to provide the kind and 

runount of the above kinds of special teacher education se0-ices needed ·by those 

progra:;:1s. The totality of special services· to be provided uryder this Agr~er::~nt 

\Till be limited by the. aoount of extra resources made available. to the Departr::ent 

of Vocational and Technical Edu~atio~. 

Resources Contri~uted bv the State Eoard for Vocational Education 

For. the purpose of providing s~ecial se~-ices, and as a long range investoent 

in and an incentive for the improvement of vocational teacher education at the 

. ' 

University of }linnesota, the State Board for Vocational Education will guarantee 

the Departoent of Vocational w&d Technical Education at least $200,000 an:~ually fc 

a period of five years beginning July 1, 19 75.1 Additional aooun ts may be s uppli( 

annually as the need for services and the availzbility of funds dictate. Payment 

vill be made quarterly to the University for the net cost of special services 

actually rendered. 

University of Hinnesota Suouort . . . 
~. its "part, the University of tlinnesota ~ill assi~ high priority to the 

continued improveoent of all vocational teacher education services through its 

Depart~ent of Vocational and Technical Education. As one consequence of this pric 

and as direct assistance in support of special services~ ~he follo~ing resources ~ 

be made available, and concessions ~ill take effect, imoediately: 

lAsstl:!line that the funds legaily .-:~vailnble to the State Board for Vocationnl 
.Educ<:~tion for vocational teacher education · .. :ill be no less th,:m the <:...""JOtu1t ava\Ltb 
in FY 1973. Should the 2.::::ot=:t available £c1ll b~lc·..; the IT 1973 figure, the $20-J,C 
uill be pror<:~ted acco~dingly. 

If this Agrecc~nt is not to be renet.:ed in its present fom fol:" subseo_u<?nt fj 
year periods, written notice uill be given at least eighteen montl1s in advance of 
teroination of a five-year period. 



... 0 ... ,..:.·~ '-V·''-'-' u.:. Li,c .spc clal voc:1lLon.:1l teacher cducaticia scrvic~i.: 

will. include direct costs, such as a) ~;aL.,xy and frin~e benefits of 

personnel -.:ho provic!c the services (includinr; adL1ini.stration, coordination, 

clcr~cz.l, etc. tic.~), b) travel, a,rtd c) St.!?plies) corem.<icatioe1.s, duplicati 

rental .311d purchase of ec;uip:nent, etc. The University •..;.i..ll absorb the. crtti 

indirect cost and oiscellarteous fee.s.2 

.. 2. Students will be charged by the University of Minn~sota at the. rate 

extant in the DepzrtQent of Extension Classes for instruction ~hen personne 

of the .Department of Vocational a..."l.d Technical Education teach cou:-scs for 

credit through the. regular "day 11 prograr:1 of the University in off..:caffi?US 
'. 

I 

locations or at unusual tiEes or to special groups of students. ~fuen the 

Cnairperson of the Departcent of Vocational and Technical Education and th~ 

Assistant Co~issioner of Vocational Education, }linnesota Depar~ment of 

Education, agree, there oay be no charge ti1<:idc to individual students for 

such credit ·courses. 

3. The inco~e derived by the University from charges to students (in 

accord with i tern 2, above) will be de due ted fro!il. the chargeable costs of 

providing special vocational teacher education services before payment is 

. 
requested from the State Board for Vocational Education • 

. 4. The D2.partment of Vocation2.l and Technical Education J:;:ay use up to 

forty (40) percent of the $200,000 cnnual guarantee to employ additional 
" 

permanent (tenura track) acadeillic staff meDbers. 
·. 

5. Academic staff of the ~p~rtrr.ent of Vocation~l and Tcchnic~l Education 

may be ct:Jployed on an overload) at a rate equivalent to the General Extcnsio•· 

' 
rate, up to a oaxi;::tum cquiva~ent ·to teaching one [our (!,) credit course per 

quarter averaged over the year. 

2 such fees include incidcnt.Jl fee, late fcc, cr_edential ex.J.:lination fee, etc. 
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The DcpdrtLJ.~nt of Voc0.tional ·;;..nd Technical Education 'Will o;;.ke an annual. 

report to the State Bo0.rd for Vocational Education stating: 

1. The extent of the resources provided by the University of }linncscta .to 

vocational teacher educati9~, 'With pdrticular reference to the aLJ.ount 

allocated to support special services; 
.. 

2. ·The amoUQt of resources provided by the State Board for ·vocational 

Education under this AgreeLJ.ent; 

3. The kinds and awotmts of. ~pecial services 'Which have been provided 

by the Departoent of Vocational and Technical Education under.this 

Agreerrlent; 

4 •. 1m evaluation of those special services. 

For 

Board of P,egeo, ts 

, 

. ··• 

-

. 
' I For, 
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FJir< Cllll S r,lr•dlf·,ll Scilflnl 

Dr. Burton L. Shapiro 
Professor, Oral Biology 
17-226 A 
Health Sciences Building A 
University of Minnesota 

Dear Burt: 

I! ')90 Mdyo Mrrno1 1;il 13uilcling 
•1 ?0 Dcl<lw<Hf' St reef S. E 
l\1inncJpolis. Minnesota 55·155 

(612) 373 8785 

Dcccmbct· (), 1976 

Re: Minor Supporting Ph.D. Programs in 
Clinical Medical Fields 

This is just a note to call to your attention a matter that probably should 
be referred to the Program Revie\.; Committee for their evaluation and possible 
action. The problem relates to an inconsistency in the Graduate Health 
Sciences Program Bulletin (1975-1977) relating to the question of a Ph.D. 
Traditional Minor vs. a Supporting Program in the Clinical Medical areas. 
On page 15 of the Bulletin it is stated: "Ph.D. students majoring in a 
Clinical ~!edical field must offer a traditional minor, rather than a supporting 
program in a basic medical science''. This statement is inconsistent with 
programs th.:1t h.-1ve been ;1pproved by the Graduate School and in point of fact 
inconsistent with a number of PI1.D. degrees that have been awarded over the past 
several years. Obviously then tl1is issue needs to be promptly reviewed and 
an appropriate plan of action determined, namely, approval of this concept 
and its consistent enforcement by the Graduate School or deletion of this 
requirement for the Clinical Medical Field Ph.D. 

ELS: mlm 
CC : S.N. Chou, ~!.D. 

l'rofcssor of Neurosurgery 

Dr. llnclre\v J. llcin 

Sincerel~, 

"l /:.-•/ .· 2. ~,..,.....---

Edward L. Seljeskog, M.D. 

Assistant Dean, Graduate School 

HE_/\LlH SCIENCES 



Excerpt from Health Sciences Policy and Review Committee Minutes of March 19, 1973 

II. Bulletin Statement Regarding Hinor/Supporting Program Requirements 
for the M.S. and the Ph.D. Degrees in Clinical Branches 

Since the Graduate School was editing the Health Sciences Bulletin for the 
academic years 1973-75, the committee was asked to revieH the proposed statement 
that the ~1.S. minor and the Ph.D. minor/supporting programs in clinical areas 
must be in "a fundamental laboratory field." 

A consensus Has reached that "a non-clinical field" in place of "a funda
mental laboratory field" 1wuld be appropriate. Thus, 18 to 24 quarter credits 
in a non-clinical field(s) Hould be required of the majors in clinical areas 
for their Ph.D. minor/supporting programs. 
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CLS CC Number ~ 

Department Approval 3/15/76 

CLS CC Approval 

Graduate School Approval ---

To: CLS.Curriculum Committee 

From: Departnent of .Biology 

Subject: Request to Drop Existing Plan A Graduate Programs in Botany and 
Zoology and to Add a Plan A Graduate Program in Biology 

I. Catalog Description 

See Section VIII, Part D of attached 

II. Content of New Course (Program) 

See Section II of attached 

III. Methods of Teaching and Evaluation 

See Section VII of attached 

IV. Instructional Haterials 

These will vary depending upon the course 

V. Reasons and Supporting Information 

See Section II, Part A and Section V of attached 

vr. Effective bate 

Immediately upon final approval by Board of Regents 

VII. Instructional Staff 

See Section~ VII, Part A of attached 
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, 
I. INTRODUCTION 

Since the inception of its MS program, the Department of Biology has offered 
Plan A Programs in Botany and Zoology. While this proved to be quite adequate 
during the early stages of our program, with increased graduate student en
rollment (25 students during Fall, 1975) certain basic limitations appeared 
in this initial design. This was especially evident with those students 
seeking graduate work in either environmental biology (ecology) or molecular 
biology. For these individuals, major emphasis in zoology or botany was not 
fully adequate since the courses they desired had both zoological and 
botanical aspects. To major in either zoology or botany conferred upon their 
graduate program a degree of specialization which was both impractical from 
the standpoint of program design and which was also inconsistent with their 
graduate objectives. It therefore seemed desirable to offer a Plan A Program 
which would allow an emphasis of study more reflective of the rather varied 
interests of our students. After considerable study of the programs at 
several other institutions, it became evident that modern biology appears to 
include four basic concentrations: botany, zoology, environmental biology, 
and cellular and physiological biology. Although one possibility would be to 
retain the present Plan A Programs in botany and zoology and simply add addi
tional Plan A Programs in environmental biology and cellular and physiologi
cal biology, this was deemed unsatisfactory. The primary reason for this 
decision being one would then have a relatively small graduate faculty (21 
members at present) supervising no less than five separate graduate programs 
(four Plan A and one Plan B) with the concomitant problems of faculty ap
pointments in any or all of these programs. Also b~r choosing this alternative, 
one would have to contend with how each of these programs relate to each other. 
Since the Department already has, and intends to retain, a Plan B Biology 
Program, it was felt that creation of a single Plan A Biology Program was a 
far better alternative. Not only would this reflect the current unifying 
nature of biology, but it would also greatly simplify faculty appointments 
(a single appointment in biology) and the administration of the entire gradu
ate program. 

Retaining the present Plan B Biology will continue to accommodate those stu
dents seeking a broadly based program in course work without having to per
form the intensive specialization necessary in a thesis research project. The 
proposed Plan A Biology will appeal to those students for whom the research 
experience is desired and whose biological interests center upon specific 
areas. Under this Plan A Biology, a student would select one of four major 
areas of concentration; zoology, botany, environmental biology, or cellular 
and physiological biology. For each area of concentration, specific courses 
would be allowed reflecting the full scope of that area. Minors and related 
fields could, as has been the case, be elected from departments other than 
Biology, or such minors and related fields could be taken within the Depart
ment of Biology. 

II. PROPOSED PROGRAM--MS PLAN A BIOLOGY 

A. Objectives 

1. The unification of current biological thinking will be stressed through 
a single program in biology but diversification will be allowed through 
the selection of one of four different areas of concentration. 
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2. In the past, it has often been difficult, both at the departmental 
level as well as at higher administrative levels, to formulate ac
ceptable Plan A graduate programs in which these programs showed a 
major emphasis in either botany or zoology. This was largely due to 
the existence in our Department of several courses which had both 
zoological and botanical components. Therefore, it was perplexing to 
determine whether such courses were fully appropriate for the zoology 
or the botany major. This new program will have certain areas of 
concentration (environmental biology, cellular and physiological 
biology) where such courses will be eminently appropriate. Thus, it 
is anticipated that this proposed Plan A Biology will greatly 
facilitate the future construction of graduate programs. 

3. This new program will also attempt to simplify the types of appoint
ments of our graduate faculty. Previously appointments could be in 
biology and/or botany and/or zoology. Needless to say, this greatly 
compounded the difficulty in the selection of advisement committees 
and committee chairmen in order to meet graduate school regulations. 
Moreover it was unclear as to whether those faculty with only botany 
graduate appointments should have a voice in the administration of 
the zoology program and vice versa. This was especially trouble
some since the majority of the graduate faculty were members of a 
single Department of Biology. Lines of authority and voting rights 
were thus obscure. Therefore, another objective of this new program 
will be a simplification in the status of all graduate faculty. All 
present graduate faculty would have to have an appointment in biology 
and all future appointments would also be in only biology. 

4. Finally, this proposal will attempt to facilitate the manner by which 
future changes may be made in our graduate programs. In time, certain 
areas of biology may greatly lose their importance and essentiality 
and/or new areas of emphasis may emerge. With a single Plan A Biology 
Program it should be a relatively simple procedure to eliminate certain 
areas of concentration and/or add new ones. Since the basic framework 
of the Plan A program would not be altered by these changes, their 
implementation both with respect to time and administrative approval 
should be greatly enhanced. 

B. Admission Requirements 

This proposed Plan A Biology program will retain the admission requirements 
presently followed. Besides meeting the requirements specified by the 
graduate school, the following Departmental stipulations will apply: 

1. At the time of admittance, an applicant must have taken ten quarter 
credits in introductory biology and twenty quarter credits in advanced 
biology. 

2. Undergraduate biology courses should include genetics, ecology, and 
cell biology. If any of these courses are missing their taking may 
be required during the first year of graduate study, contingent upon 
performance in the Graduate Advisement Examination (see #4). No 
graduate credit would be given for such remedial courses. 

3. Undergraduate courses should also contain inorganic and organic chem
istr~, mathematics through introductory calculus, and introductory 
phys~cs. If some or all of these courses are lacking, remedial action 
may be required during the first year of graduate study. 
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4. Although not strictly an admission requirement, all graduate students 
upon entry must take the Departmental Graduate Advisement Examination. 
This examination test proficiency in general botany and zoology, in 
genetics~ in cell biology, and in ecology. If any deficiencies are 
indicated, these must be rectified within the first year of graduate 
study. 

C. Biology Courses available for Graduate Credit 

1. Biology 5155. ORGANIC EVOLUTION. (3 cr; prereq 10 cr in general 
biology; 3 hrs lect) Hofslund. History, opposition, evidence, causes, 
and conclusions. 

2. Biology 5213. PLANT ANATOMY. (5 cr; prepre 10 cr in general biology; 
3 hrs lect, 4 hrs lab; offered 1975-76 and alt yrs) J. Carlson. 
Origin, development, and structure of tissue systems of vegetative and 
reproductive organs of vascular plants. 

3. Biology 5215. HISTOLOGY. (5 cr; prereq 10 cr in general biology; 2 
hrs lect, 6 hrs lab; offered when feasible) 
Microscopic structure of the vertebrat~ body. 

4. Biology 5221. CYTOGENETICS. (5 cr; prereq 3153 and 3243 or #; 3 hrs 
lect, 6 hrs lab; offered 1976-77 and alt yrs) Hedman 
Lecture and laboratory experiments dealing with genetic recombination 
gene conversion, chromosome structure, gene evolution, and other 
selected topics in advanced genetics. 

5. Biology 5235. DEVELOPMENTAL BIOLOGY. (5 cr. §3513; prereq 3153 or 
3243 or #; 3 hrs lect, 4 hrs lab) Firling 
Principles of animal and plant development, including; gametogenesis, 
fertilization, cleavage, gastrulation, organogenesis, embryonic 
adaptations, metamorphosis, regeneration, and plant growth and dif
ferentiation. Laboratory study of invertebrate and vertebrate mor
phogenesis with emphasis on amphibian, chick, and pig embryogenesis. 

6. Biology 5253. BIOCHEMICAL GENETICS. (3 cr; prereq 3153 and 3243; 3 
hrs lect; offered 1975-76 and alt yrs) Hedman 
Survey of current concepts concerning gene structure, gene regulation, 
and gene expression. 

7. Biology 5403. GENERAL MICROBIOLOGY. (5 cr; prereq 10 cr in general 
biology, 10 cr in general chemistry, a course in organic chemistry 
or #; 3 hrs lect, 6 hrs lab) Fluegel 
Classicial and current information on bacteria, viruses, yeasts, and 
other microorganisms. 

8. Biology 5411. MORPHOLOGY OF NONVASCULAR PLANTS. (5 cr; prereq 10 cr 
in general biology; 3 hrs lect, 4 hrs lab) J. Carlson 
Phylogeny, structure, and life histories of algae, fungi, mosses, and 
liverworts. 

9. Biology 5412. MORPHOLOGY OF VASCULAR PLANTS. (5 cr; prereq 10 cr in 
general biology; 3 hrs lect, 4 hrs lab) J. Carlson 
Phylogeny, structure, and life histories of ferns, fern allies, and 
seed plants. 
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10. Biology 5413. GENERAL HYCOLOGY. (4 cr; prereq organic chemistry or 
#; 2 hrs lect, 4 hrs lab; offered when feasible) Fluegel 
Life histories, ecology~ physiology, morphogenetic studies~ control, 
and practical uses of the fungi. 

11. Biology 5421. PLANT DIVERSITY. (5 cr, ~5411, ~5412; prereq 10 cr 
in general biology or #; 3 hrs lect, 4 hrs lab; offered summer only) 
J. Carlson 
Laboratory and field studies on the phylogeny, structure, and life 
histories of algae, fungi, moses, ferns, fern allies, and seed plants; 
emphasis on Hinnesota species. 

12. Biology 5443. PLANT PHYSIOLOGY. (3 cr; prereq 3243 or # ••• concurrent 
regis in 5444 by undergrad students; 3 hrs lect; offered 1976-77 and 
al t yrs) Ahlgren 
Study of plant function with emphasis on the higher plants. Bio
chemical and physical aspects of plants, their growth, nutrition, 
metabolism, and relationship to light, water, and other environ
mental factors. Research paper required of graduate students. 

13. Biology 5444. PLANT PHYSIOLOGY LABORATORY. (2 cr; prereq concurrent 
regis in 5443; 3 hrs lab; offered 1976-77 and alt yrs) Ahlgren 
Experimental basis for interpretation of certain physiological 
phenomena in plants, research problems, methods, and techniques in 
plant physiology. Research problem required of graduate students. 

14. Biology 5461. PLANT TAXONOMY. (5 cr; prereq 10 cr in general biology; 
3 hrs lect, 4 hrs lab) Monson 
Introduction to taxonomy of vascular plants with emphasis on seed 
plants; representative families; terminology;literature; use of 
keys. 

15. Biology 5463. ADVANCED PLANT TAXONOMY. (4 cr; prereq 5461 or#; 
3 hrs lect, 2 hrs lab; offered 1975-76 and alt yrs) Monson 
Principles of plant-classification; literature of systematic botany 
with emphasis on bibliographic tools; methods of collection, 
preservation and study of vascular plants. 

16. Biology 5465. FLORA OF MINNESOTA. (4 cr; prereq 5461 or #; 2 hrs 
lect, 4 hrs lab; offered summer only) Monsen 
Collection, identification, classification, and relationships among 
flowering plants of the state. 

17. Biology 5467. AQUATIC FLOWERING PLANTS. (3 cr; prereq 10 cr in 
botany or #; 2 hrs lect, 4 hrs lab; offered summer only) Monson 
Higher plants of aquatic and marsh habitats; identification; 
adaptive morphology; food value to wildlife. 

18. Biology 5514. PHYSIOLOGY OF DEVELOPMENT. (5 cr; prereq 3153 or 
3243 or 5235 or #; 3 hrs lect, 6 hrs lab) Firling 
Selected topics in the analysis of development; fertilization, 
morphogenetic movements, induction, cytodifferentiation, gene 
expression and its control, abnormal development, and aging. Labora
tory study of growth and differentiation using surgical, tissue 
culture, cytological, and biochemical techniques. 
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19. Biology 5515. COMPARATIVE ANATOMY OF INVERTEBRATES. (5 cr; prereq 
10 cr in general biolo~;; 2 hrs lect, 6 hrs lab; offered 1975-76 and 
alt yrs) Krogstad 
Review of the invertebrate groups with emphasis on morphology 
phylogeny. 

20. Biology 5517. COMPARATIVE ANATOMY OF VERTEBRATES. (5 cr; prereq 
10 cr in general biology; 3 hrs lect, 4 hrs lab) Odlaug 
Review of vertebrate groups with emphasis on phylogeny. 

21. Biology 5523. NATURAL HISTORY OF INVERTEBRATES. (4 cr; prereq 10 cr 
in general biology; 2 hrs lect, 4 hrs lab and field) Krogstad 
Collection, identification, life histories, and ecological relation
ships of local invertebrates; emphasis on aquatic species. 

22. Biology 5524. NATURAL HISTORY OF VERTEBRATES. (4 cr; prereq 10 cr 
in general biology or #; 2 hrs lect, 4 hrs lab) Hofslund 
The way of life of vertebrate animals, including the study of their 
origins, principles of taxonomy, population dynamics, and adaptations 
to living within their environment. 

23. Biology 5526. ICHTHYOLOGY. (4 cr; prereq general ecology or#; 2 
hrs lect, 4 hrs lab) H. Collins 
Physiologic, taxonomic, ecologic, economic, and behavioral aspects 
of fishes. Laboratory emphasis on fishes of the Great Lakes region 
including field-conducted independent study. 

24. Biology 5527. ORNITHOLOGY. (5 cr; prereq 10 cr in general biology; 
3 hrs lect, 5 hrs lab and field) Hofslund 
Laboratory and field identification of birds, their migration and 
habitats; biological, taxonomic, and economic considerations. 

25. Biology 5528. MAMMALOGY. (4 cr; prereq general ecology or#; 2 hrs 
lect, 4 hrs lab; offered 1976-77 and alt y~s) H. Collins 
Origin, taxonomy, distribution, physiology) ecology, and behavior of 
mammals; laboratory and field work in techniques of collecting, 
preparing specimens, and identification of Minnesota species. 
Independent field project on mammal ecology. 

26. Biology 5541. ANIMAL PHYSIOLOGY: INTERNAL COMMUNICATION. (5 cr. 
§5241; prereq 3243 or #; 3 hrs lect, 4 hrs lab) Haller, L. Heller, 
Pozos 
An overview of animal physiology with emphasis on organ system 
fun~tioning, especially as related to internal communication systems 
of marr~als (neural and endocrine). 

27. Biology 5542. ANH1AL PHYSIOLOGY: COORDINATED ORGAN SYSTEMS. ( 5 cr, 
§5241; prereq 5541 or #; 3 hrs lect, 4 hrs lab) Haller, L. Heller, 
Pozos 
In-depth study of the physiology of organ systems (muscle, circulatory 
respiratory, renal, and gastrointestinal) and their interrelations. 

28. Biology 5561. INTRODUCTORY ENTOMOLOGY. (5 cr; prereq 10 cr in 
general biology; 2 hrs lect, 6 hrs lab and field) Krogstad 
Structure, life history, ecology, classification, evolution, 
principles of control, and the significance of insects in our 
society. Field collections. 
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29. Biology 5564. ANI~~ PARASITOLOGY. (5 cr; prereq 10 cr in general 
biology; 3 hrs lect, 4 hrs lab) Odlaug 
Common protozoan, worm, and arthropodan parasites of vertebrates; 
parasites considered from taxonomic, morphological, and physio
logical, and physiological viewpoints; methods of transfer from 
host to host, symptoms of parasitic diseases, economic importance to 
man, and general methods of control; laboratory techniques useful 
in determining the presence of parasites. 

30. Biology 5565. HELMINTHOLOGY. (3 cr; prereq 5564 or#; 2 hrs lect, 
4 hrs lab; offered 1976-77 and alt yrs) Odlaug 
Worm parasites of man and other animals, their structure, life 
histories, and biological relationships. 

31. Biology 5573. FISH BIOLOGY. (4 cr; prereq 5526; 2 hrs lect, 4 hrs 
lab; offered 1976-77 and alt yrs) H. Collins 
Biology of fish populations. Analysis of problems concerned with 
commercial and sport fisheries and their management. Laboratory 
analysis of methods for studying fish growth, food habits, population 
estimation, and mortality rates. Field trips. 

32. Biology 5575. ECOLOGY OF BIRDS. (4 cr; prereq 5527; 2 hrs lect 
4 hrs lab) Hofslund 
Relationships of birds to their environment. Individual and group 
field and laboratory studies with an introduction to specific 
ornithological techniques. 

33. Biology 5583. ANH1AL BEHAVIOR. (3 cr; prereq 10 cr in general 
biology; 3 hrs lect) H. Collins 
Description of the known behavior of the various vertebrate and 
invertebrate phyla with emphasis on adaptive significance and the 
genetics and ontogeny of behavioral patterns. Special attention will 
be focused on mating, aggressive, nutritive, and nurturing behavior. 
Behavior related to ecology of animal populations will be presented. 

34. Biology 5584. ANIHAL BEHAVIOR LABORATORY. (2 cr; prereq concurrent 
regis or prior cr in 5583; 4 hrs lab) H. Collins 
Laboratory analysis of animal behavior. Student projects will be 
assigned for demonstration of behavior principles. 

35. Biology 5671. ECOLOGY OF AQUATIC INVERTEBRATES. (4 cr; prereq 5561 
or 5523; 2 hrs lect, 4 hrs lab and field; offered 1976-77 and alt 
yrs) Krogstad 
Stu~ies of planktonic and benthic invertebrates in different 
enviornments; methods of sampling, determination of population 
density, detailed taxonomic studies and the preparation of sci
entific reports appropriate for an environmental impact statement. 

36. Biology 5771. FRESHWATER ECOLOGY. (3 cr, §5773; prereq 10 cr in 
general biology and general chemistry or #; offered summer only) 
H. Collins 
Analysis of freshwater lake and stream ecosystems. Laboratory and 
field examination of aquatic communities. Interrelationships of 
biological, physical, and chemical parameters. 
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37. Biology 5772. ECOLOGY OF MINNESOTA I. {10 cr; prereq 10 cr in gen
eral biology and #; offered summer only, 8:00-5:00 MTWThF [4 wks]) 
H. Collins, Monson 
Biology of the prairie~ mixed hardwood forest, boreal forest, and 
transition zones including both aquatic and terrestrial ecosystems. 
A mobile laboratory will be utilized. 

38. Biology 5573. LIHNOLOGY. (4 cr; prereq 3773, 3774, organic chemistry 
or #; 2 hrs lect, 4 hrs lab) Gerhart 
Biological, chemical, and physical aspects of lakes and streams. 
Extensive laboratory and field analysis of the ecological relation
ships between aquatic organisms and their environment. 

39. Biology 5775. PLANT ECOLOGY. (5 cr; prereq 3773, 5461, and Math 
1110; 3 hrs lect, 4 hrs lab; offered 1976-77 and alt yrs) Kotar 
Plant-environment relationships; local and North American 
communities; succession; abiotic factors and their measurement. 

40. Biology 5777. ECOLOGY OF ANIMAL POPULATIOl:S. (3 cr; prereq 3773 and 
#; 3 hrs lect; offered 1975-76 and alt yrs) Krogstad 
Concepts of population structure, growth) competition, predator-prey 
reltionship, life tables, and sampling; review of current literature. 

41. Biology 5779. ECOLOGY OF ANI~ffit POPULATIONS LABORATORY. (2 cr; 
prereq concurrent regis in 5777 or #; 4 hrs lab; offered 1975-76 
and al t yrs) Krogstad 
Laboratory, field, and independent studies in animal populations. 

42. Biolo~J 5801. MICROTECHNIQUE. (4 cr; prereq 10 cr in general 
biology and #; 2 hrs lect, 6 hrs lab ar; offered 1975-76 and alt 
yrs) J • Carlson 
Methods of preparing materials for microscopic study; freehand and 
paraffin procedures; practice in methods of fixation, sectioning, and 
staining of botanical and zoological materials; principles of 
photomicrography. 

43. Biology 5871. WATER POLLUTION BIOLOGY. (3 cr; prereq 5773 or#; 
2 hrs lect, 2 hrs lab) Gerhart 
A consideration of the responses of aquatic organisms, communities, 
and ecosystems to pollutants and human use. 

44. *Biology 8900. TOPICS IN BIOLOGY. (cr ar 1-5) 

45. Biology 8960. GRADUATE SEMINAR. (1-3 cr; prereq A) 
Reports on recent developments in biology and on research projects 
in the department. 

46.**Biology 8990. GRADUATE RESEARCH. (cr ar; p~2req #) 

*Subject to approval. Proposal has been submitted. 

**A proposal has been submitted requesting that the grading system for this course 
be mandatory S-N. 
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D. Graduate Requirements for Proposed Plan A Biology 

1. A minimum of 20 credits must be taken in a specific area of concentra
tion. These 20 credits to be selected from those courses listed as 
being appropriate for the selected area of concentration. This would 
constitute a graduate major. 

2a. At least 8 graduate credits must be taken in one or more related fields. 

a. If desired, some or all of these 8 credits can be taken outside of 
the Department of Biology. 

b. If desired, some or all of these 8 credits can be taken in an area 
of concentration other than the major area of concentration. If 
this is done, no course may be used which is also listed in the 
major area of concentration. 

c. However, if environmental biology is selected as the major area of 
concentration, some or all of these 8 credits may be taken within 
the major area of concentration. In this one instance, environ
mental biology would serve both as a major and as an internal re
lated field. 

or 

2b. At least 9 graduate credits must be taken in a minor field. 

a. If desired, all of these 9 credits may be taken outside of the 
Department of Biology. 

b. If desired, all of these 9 credits may be taken in an area of con
centration other than the major area of concentration. If this is 
done, no course may be used which is also listed in the major area 
of concentration. 

c. However, if environmental Biology is selected as the major area of 
concentration, these 9 credits may be taken within this major area 
of concentration. In this one instance, environmental biology would 
serve both as a major and as an internal minor. 

3. A minimum of 6 credits of Biology 8990 (Graduate Research) must be 
taken. These credits cannot be applied toward the major, the minor, 
or a related field. 

4. A seminar must be given describing the thesis research. This seminar 
will be given before the Biology graduate faculty near the end of 
gradu~te study. 

5. A thesis must be written in full compliance with all graduate school 
regulations. 

6 A f . 1~£/rLd/ · · · ,_ · • ~na,1 an or wr~tten exam~nat~on must be tc~nn upon complet~on of the 
thesis. Satisfactory performance will be necessary for graduation. 
All necessary graduate school stipulations will apply for such examina
tions. 

7. Any other applicable graduate school requirements must be met. 
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E. Areas of Concentration and Their Appropriate Courses: 

l. Botany 

Course# 

Biol 5155 
Biol 5213 
Biol 5235 
Biol 5403 
Biol 5411 
Biol 5412 
Biol 5413 
Biol 5421 
Biol 5443 
Biol 5444 
Biol 5461 
Biol 5463 
Biol 5465 
Biol 5467 
Biol 5775 
Biol 5801 
Biol 8900 

2. Zoology 

Course # 
Biol 5155 
Biol 5215 
Biol 5235 
Biol 55ll.t 
Biol 5515 
Biol 5517 
Biol 5523 
Biol 5524 
Biol 5526 
Biol 5527 
Biol 5528 
Biol 5541 
Biol 5542 
Biol 5561 
Biol 5564 
Biol 5565 
Biol .5573 
Biol 5575 
Biol 5583 
Biol 5584 
Biol 5671 
Biol 5777 
Biol 5779 
Biol 5801 
Biol 8900 

Title 

Organic Evolution 
Plant Anatomy 
Developmental Biology 
General Microbiology 
!1orphology of Nonvascular Plants 
Morphology of Vascular Plants 
General Mycology 
Plant Diversity 
Plant Physiology 
Plant Physiology Laboratory 
Plant Taxonomy 
Advanced Plant Taxonomy 
Flora of Minnesota 
Aquatic Flowering Plants 
Plant Ecology 
Microtechnique 
Topics in Biology 

Title 

Organic Evolution 
Histology 
Developmental Biology 
Physiology of Development 
Comparative Anatomy of Invertebrates 
Comparative Anatomy of Vertebrates 
Natural History of Invertebrates 
Natural History of Vertebrates 
Ichthyology 
Ornithology 
Mammalogy 
Animal Physiology: Internal Communication 
Animal Physiology: Coordinated Organ Systems 
Introductory Entomology 
Animal Parasitology 
Helminthology 
Fish Biology 
Ecology of Birds 
Animal Behavior 
Animal Behavior Laboratory 
Ecology of Aquatic Invertebrates 
Ecology of Animal Populations 
Ecology of Animal Populations Laboratory 
Hicrotechnique 
Topics in Biology 

Credits 

3 cr 
5 cr 
5 cr 
5 cr 
5 cr 
5 cr 
4 cr 
5 cr 
3 cr 
2 cr 
5 cr 
4 cr 
4 cr 
3 cr 
5 cr 
4 cr 

1-5 cr 

Credits 

3 cr 
5 cr 
5 cr 
5 cr 
5 cr 
5 cr 
4 cr 
4 cr 
4 cr 
5 cr 
4 cr 
5 cr 
5 cr 
5 cr 
5 cr 
3 cr 
4 cr 
4 cr 
3 cr 
2 cr 
4 cr 
3 cr 
2 cr 
4 cr 

1-5 cr 
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3. Environmental Biology 

4. 

Course # 

Biol 5155 
Biol 5403 
Biol 5411 
Biol 5412 
Biol 5421 
Blt;.~l. 5tt1~3 

Biol 5444 
Biol 5461 
Biol 5465 
Biol 5467 
Biol 5515 
Biol 5517 
Biol 5523 
Biol 5524 
Biol 5526 
Biol 5527 
Biol 5528 
Biol 5541 
Biol 5542 
Biol 5561 
Biol 5564 
Biol 5573 
Biol 5575 
Biol 5583 
Biol 5584 
Biol 5671 
Biol 5771 
Biol 5772 
Biol 5773 
Biol 5775 
Biol 5777 
Biol 5779 
Biol 5871 
Biol 8900 

Cellular 

Course # 

Biol 5215 
Biol 5221 
Biol 5235 
Biol 5253 
Biol 5403 
Biol 5443 
Biol 5444 
Biol 5514 
Biol 5541 
Biol 5542 
Biol 5801 
Biol 8900 

;"Microbial 
*Microbial 

Title 

Organic Evolution 
General Hicrobiology 
Morphology of Nonvascular Plants 
Morphology of Vascular Plants 
Plant Diversity 
rl.ant Physiology 
Plant Physiology Laboratory 
Plant Taxonomy 
Flora of Minnesota 
Aquatic Flowering Plants 
Comparative Anatomy of Invertebrates 
Comparative Anatomy of Vertebrates 
Natural History of Invertebrates 
Natural History of Vertebrates 
Ichthyology 
Ornithology 
Mammalogy 
Animal Physiology: Internal Communication 
Animal Physiology: Coordinated Organ Systems 
Introductory Entomology 
Animal Parasitology 
Fish Biology 
Ecology of Birds 
Animal Behavior 
Animal Behavior Laboratory 
Ecology of Aquatic Invertebrates 
Freshwater Ecology 
Ecology of Minnesota 
Limnology 
Plant Ecology 
Ecology of Animal Populations 
Ecology of Animal Populations Laboratory 
Water Pollution Biology 
Topics in Biology 

1un. 
and Physiologt Biology 

Title 

Histology 
Cytogenetics 
Developmental Biology 
Biochemical Genetics 
General Microbiology 
Plant Physiology 
Plant Physiology Laboratory 
Physiology of Development 
Animal Physiology: Internal Communication 
Animal Physiology: Coordinated Organ Systems 
Microtechnique 
Topics in Biology 

5558 Hicrobial Cell Genetics 
8556 Animal Virology 

Credits 

3 cr 
5 cr 
5 cr 
5 cr 
5 cr 
3 cr 
2 cr 
5 cr 
4 cr 
3 cr 
5 cr 
5 cr 
4 cr 
4 cr 
4 cr 
5 cr 
4 cr 
5 cr 
5 cr 
5 cr 
5 cr 
4 cr 
4 cr 
3 cr 
2 cr 
4 cr 
3 cr 

10 cr 
4 cr 
5 cr 
3 cr 
2 cr 
3 cr 

1-5 cr 

Credits 

5 cr 
5 cr 
5 cr 
3 cr 
5 cr 
3 cr 
2 cr 
5 cr 
5 cr 
5 cr 
4 cr 

1-5 cr 
2-3 cr 

4 cr 
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*These two courses from the Department of Microbiology are included 
in this area of concentration because of their relevance and because 
no comparable courses exist within the Department of Biology. 

III. SAHPLE GRADUATE PROGRAMS UNDER NEW PROPOSED PLAN A BIOLOGY 

A. Major Botany; Minor Zoology 

1. Major: Biology 5411 (Morphology of Nonvascular Plants) 
Biology 5412 (Morphology of Vascular Plants) 
Biology 5461 (Plant Taxonomy) 
Biology 5775 (Plant Ecology) 

2. Minor: Biology 5526 (Ichthyology) 
Biology 5527 (Ornithology) 

3. Note that since Biology 5155 (Organic Evolution) is 
listed in both the area of Botany and in the area of 
Zoology, Biology 5155 would not be an acceptable course 
to fulfill minor requirements. Biology 5155, however, 
would be an acceptable major course if this student had 
desired. 

B. Major Zoology; Related Fields Chemistry and Botany 

1. Major: Biology 5235 (Developmental Biology) 
Biology 5526 (Ichthyology) 
Biology 5564 (Animal Parasitology) 
Biology 5573 (Fish Biology) 
Biology 5583 {Animal Behavior) 

2. Related Fields: Biology 5213 (Plant Anatomy) 
Chemistry 5332 (Biochemistry) 

3. Note that since Biology 5155 (Organic Evolution) is 
listed in both the area of zoology and in the area 
of botany, Biology 5155 would not be an acceptable 
course applicable towards the related field of 
botany. 

C. Major Environmental Biology; Minor Zoology 

1. Major: Biology 5403 (General Microbiology) 
Biology 5461 (Plant Taxonomy) 
Biology 5775 (Plant Ecology) 
Biology 5777 (Ecology of Animal Populations) 
Biology 5779 (Ecology of Animal Populations 

Laboratory) 

5 credits 
5 credits 
5 credits 
5 credits 

20 credits 

4 credits 
5 credits 
9 credits 

5 credits 
4 credits 
5 credits 
4 credits 
3 credits 

21 credits 

5 credits 
5 credits 

10 credits 

5 credits 
5 credits 
5 credits 
3 credits 

2 credits 
20 credits 
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2. Minor: Biology 5541 (Animal Physiology) 5 credits 
Biology 5542 (Animal Physiology) 5 credits 

10 credits 

3. Since the two courses taken in the minor are not listed 
as applicable courses in the major area of concentration, 
both courses are appropriate for the minor. 

D. Major Environmental Biology; Minor Environmental Biology 

1. Major: Biology 5411 (Morphology of Nonvascular Plants) 5 credits 
Biology 5412 (Morphology of Vascular Plants) 5 credits 
Biology 5461 (Plant Taxonomy) 5 credits 
Biology 5775 (Plant Ecology) 5 credits 

20 credits 

2. Minor: Biology 5526 (Ichthyology) 4 credits 
Biology 5527 (Ornithology) 5 credits 

9 credits 

IV. JUSTIFICATION FOR INTERNAL MINOR AND RELATED FIELD I!~ EWviRONMENTAL BIOLOGY. 

If a student selects environmental biology as a major ~rea of concentration, 
there exists the possibility of also taking an internal minor or related field 
in this same area. This is not possible if any of the other three areas of 
concentration are selected as the major area. It is felt, however, that this 
option should exist for this area of environmental biology. The reasoning 
used to reach this conclusion is as follows: 

A. A student selecting environmental biology as a major should take courses 
in botany and zoology as well as in ecology. Since such courses relate 
directly to environmental biology, they should be listed as being appli
cable towards this major. 

B. The Department feels that it is proper that any course(s) taken toward the 
minor or related field(s) should not be a course listed as applicable to
wards the major. This point was indicated in some of the sample programs 
described. 

C. However, the preceding point (B) may then cause considerable difficulty in 
selecting a minor or related field for a student seeking a major in 
environmental biology. Since most of the courses listed in the area of 
botany and in the area of zoology are also included in the area of 
environmental biology, these courses could not then be used to fulfill 
minor or related field requirements. Consequently, this student may then 
be forced to take minor or related field courses not wholly consistent 
with his graduate objectives. This appeared to be a rather severe re
striction. 

D. Therefore, it was concluded that an internal minor or related field should 
be allowed for the area of concentration in environmental biology. Because 
of the rather diverse nature of courses applicab~P. in this area, the risk 
of over specialization appears minimal. As an indication of this consider 
sample programs A and D in the preceding section. In both of these two 
programs precisely the same courses are taken. If one accepts the validity 
of Program A it then would be difficult to reject the appropriateness of 
program D. If the primary purpose of a minor or related field(s) is to 
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confer breadth to a graduate program, it would appear as if this objective 
could be still achieved by allowing an internal minor or related field in 
envit~onmQntal biology. 

V. NEED FOR PROGRAM 

A major impetus for this proposed Plan A Biology program has eminated from con
versations with graduate students over the past year and from faculty awareness 
of the limitations of present Plan A programs. As was stated previously two 
groups of graduate students had encountered considerable difficulty in design
ing suitable graduate programs consistent not only with existent degree re
quirements but, also, with their own objectives. Of special note is that these 
two groups represented two of the more rapidly emerging areas of biology-
ecology and cellular biology. Since well over half of all biology graduate 
students in Fall Quarter, 1975 (approximately 14 out of 25) were interested in 
one of these two areas, it became apparent that some revision was in order for 
the Plan A programs. 

This proposal retains certain features of previous Plan A programs in bctany 
and in zoology but brings these two disciplines, together with those of ecology 
and cellular biology, under the umbrella of a single Plan A Biology program. 
Although this new program will greatly aid in the design of graduate programs 
and be more consistent with the anticipated interests of future students, there 
is another, more implicit, feature contained within i·t. A single Plan A Biology 
program will convey the unity of modern biology in which all areas share a 
certain commonality of study and objective. Indeed, it is now recognized that 
there is more similarity between the extremes of cell biology and organismat 
biology than there is dissimilarity. For this reason this proposal will re
flect not only current biological thinking but, it is assumed, its future 
directions. 

VI. COMPARISON WITH SIMILAR PROGRAMS 

Embodied within this proposal is a degree of uniqueness when one considers the 
varied graduate programs within the University system. Due to the relatively 
small size of our graduate faculty it does not appear practical to offer in
dependent and distinct graduate programs in the various biological disciplines 
as is the case with several, much larger, departments on the Minneapolis and 
St. Paul campuses. Therefore, under the aegis of a single Plan A Biology, it 
is hoped that there will be no loss of graduate opportunities but yet, at the 
same time, stress the unity of biological systems--a feature often obscured 
when competing programs exist in different areas of biology. Since the only 
opportunity for graduate work in the biological sciences at the Duluth Campus 
is to be found in the Department of Biology, this duality of design and intent 
appears to be highly desirable. 
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B. Evaluation 

VIII. 

The previously listed graduate faculty will have the most immediate 
jurisdiction over this proposed Plan A Biology. This same faculty will 
also attempt periodic evaluations of this program and, when appropriate, 
forward recommendations for revision. The achieving of two of the 
objectives of this proposal -- ease in the design of graduate programs 
and the simplification of graduate faculty appointments--should be 
readily determined within the first year or two of the program. Another 
objective of this proposal was to create a program which could be rather 
easily altered to reflect changes in graduate student interest and in 
the science of biology itself. This will be an objective somewhat more 
difficult to monitor. Obviously in this regard graduate student input 
would be especially important and to this end, graduate students will 
be urged to comment upon the program through their participation in 
committee and faculty meetings. It is Departmental policy to have a 
graduate student representative attend all graduate faculty meetings 
when program policy is being established. Past experience has indicated 
that their's is a most significant contribution and it is anticipated 
that this will continue. 

It should also be noted that the graduate faculty consists of individuals 
from both the Department of Biology as well as the Departments of 
Biochemistry, Physiology, and Microbiology. Therefore, the total 
effectiveness of this proposed program will be assessed by a rather 
significant number of faculty not having a direct affiliation with the 
Department of Biology. This should enhance both objectivity and program 
breadth in evaluatory procedures. 

IMPLEMENTATION 

A. Initiation Date 

This Plan A Biology program will become effective immediately upon 
final approval by the Board of Regents. 

B. Faculty and Student Implementation 

1. Present graduate faculty have appointments ranging from A-1 to 
B. in botany and/or zoology and/or biology. Upon approval of this 
program, it will be necessary for all participating faculty to 
have a graduate appointment in biology and this should be attained 
by the initiation date. Since the new graduate constitution calls 
for the elimination of previous A-2 appointments, the Department 
will be reviewing the appointment levels of all its graduate 
faculty so as to conform to the new constitution. While this is 
being done, all present graduate faculty not previously having 
an appointment in biology will be considered for such an 
appointment. 
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All graduate students first registering after this program is 
given final approval by the Board of Regents will select either the 
existing Plan B Biology program or !he Plan A Biology program here 
proposed. 
All current graduate students vlill be allm.:ed to complete their 
studies under the present Plan A botany and PJ.an A zoology programs 
if they so desire. Or at their discretion current students may 
elect to continue their studies under the auspices of this proposed 
program. Vlhatever their choice may be) every effort will be made 
on their behalf to minimize the impact of implementing this proposed 
program. 

C. Budgetary Requirements 

This proposed program will be implemented with the current graduate 
faculty. Other than t:b.at due to normal faculty accretion., no signifi
cant increase in the instructional budget is expected or anticipated 
as compared to present levels. Likewise~ laboratory and library 
facilities while not fully satisfactory are sufficiently adequate at 
present to allm-1 for the implementation of this program. In short it 
is anticipated that the budgetary requirements for this proposed pro
gram would be no greater than would be expected if the present Plan A 
programs were continued. 

D. Conveying of Information 

v1hile this proposed program appears to possess significant advantages 
over the present situation, it must be admitted that there exists a 
slight problem in fully describing this program in the General 
Information Bulletin. A key element of this proposal is that each 
of the four areas of concentration will have a defined set of applicable 
courses. To list each area of concentration each with their appropriate 
courses in the bulletin would lead not only to E;x.tensive redundancy in 
course listing but, also, to excessive page sp~ce. Unless some other 
alternative is adopted~ the Department will ate~pt to convey the 
applicability of specific courses to specific areas through a 
supplementary booklet given to all graduate students. This same infor
mation, of course, will also be provided to all graduate faculty and 
to the graduate school. Another problem might arise when new graduate 
courses are added and certain others eliminated. Clearly whenever a 
new course is considered, it will be necessary to indicate for which 
area(s) of concentration this course is appropriate. This latter type 
of information will then constitute part of the course proposal. More
over; whenever course changes occur, a revised listing of applicable 
courses for each area ldll be provided to graduate students, faculty~ 
and to the graduate school. Admittedly this is a somewhat cumbersome 
way to provide full information concerning this program, but it 
currently appears to be the most feasible approach. 
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ABSTRACT 

Program Title: Establishment of a rlS Plan A Biology_!'_!_'?E'am to Replace 

Existing t'lS Plan A Zoolor;:y and Plan _:1\_E_o~_~y Program 

Proposing Unit: Department of Biology: University -~f :ii:lnc_sot"!-~uluth 

Date Submitted: July 30, 1976 Proposed Date of Implementation; Immediately upon 
final approval by Board of Regents, 

Need for the Program: 

Graduate students in our Department presently expressing an interest in 
environmental biology or cellular biology have experienced considerable difficulty 
in designing programs to meet the requirements imposed by the existing Plan A 
programs in botany and zoology. The breadth and scope of environmental biology 
and cellular biology do not conform strictly to botanical or zoological lines. 
Therefore, this proposed plan will attempt to meet the needs of these two groups 
of students who, most critically~ also reflect the more emerging areas of 
biological investigation. Moreover, there is a need in our graduate program to 
reflect the unity of all biological study be it on the cellular or the organismal 
level. Separate Plan A programs in botany and zoology do not~ therefore, convey 
this unity and it is anticipated that a somewhat broader Plan A Biology program 
will accomplish thi.s. 

Firm Supporting Data to Establish this Need: 

Over half of the present biology graduate studnets have interests and objectives 
in either environmental biology or cellular biology. This proposed program will 
clearly meet their needs while at the same time in no way interfere with the 
intents of those other graduate students whose interests are distinctly botanical 
or zoological in nature. Indicative of the pervasiveness of the unity in biologi
cal study) one could consider the interests of many of the graduate faculty. Those 
faculty involved with ecological studies or Hith cellular studies have had train
ing and e~perience in both boxanical and zoological disciplines. This proposed 
program. vllll enab~e these faculty to direct graduate research in a fashion more 
reflect1ve of thelr own inclination. 
Program Objectives: 

1. Conveyance of the notion that modern biology stresses the interrelationships 
of all biological disciplines. 

2. The enabling of graduate students and their committee to design programs 
more consistent with graduate study objectives and with graduate school 
stipulations. 

3. Simplification of graduate faculty appointments. 
4. Formulation of Plan A program in which future changes and revisions may be 

made with a minimum of effort and expenditure of time. 

Content of the Program: 

This·proposed Plan A Biology Program will contain four areas of concentration: 
botany, zoology, environmental biology, and cellular and physiological biology. 
For each area of concentration, a listing will be made of all appropriate 
courses. To major in any of these areas will require the taking of 20 credits 
drawn from those courses listed as being applicable for that specific area. 
Students may elect a minor or related field(s) from an area of concentration other 
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than their major provided that certain course restrictions are followed. 
Exception to this is made for those students choosing environmental biology as 
a major area. In this instance, the option exists of elec~ing an internal minor 
or related field within this same major area of environ21ental biology. All 
students in this Plan A Biology will also be required to register for 6 credits 
of Biology 8990 (Graduate Research). 

Number and Type of Students to be Served: 

As of Fall Quarter, 1975 there were 25 graduate students in biology graduate 
programs. Limitation of facilities and staff dictate that this number cannot 
be significantly raised at this time. Assuming, therefore" that within the 
near future there will be no more than 30 or 35 graduate students in biology 
programs, it is anticipated that about 75% of this number (20 to 25 students) 
will elect a Plan A Biology program. Of these 20 to 25 students, the majority 
are expected to select environ~ental biology or cellular and physiological 
biology as major areas of concentration. 

Number and Type of Students to be Served Five Years After the Inception of 
the Program: 

This should not be significantly different from what was stated in the preceding 
paragraph. 

Relationship of the Proposed Program to Existing Programs ~t th~ Offering 
Institution: 

The Department of Biology offers the only opportunity for graduate study in 
biology on the Duluth Campus. Existing graduate opportunities in botany and 
zoology will be retained in this proposed program together with added opportunities 
in environmental biology and cellular and physiological biology. 

Relationship of the Proposed Program to Any Other Similar Program Offered in 
the State in Both Public and Private InstitutJ..ons: ·- ·---· 

Graduate opportunities in the bioloeical sciences exist on other campuses of the 
University as well as at certain State Universities. While this proposed Plan A 
program will duplicate some of these efforts, the proximity of Lake Superior and 
certain wilderness areas gives the Duluth Campus the excellent chance to emphasize 
certain aspects of environmental biology not available in other parts of the state. 
This proposed program will, in part, give added stress to that area of biology 
encompassing environmental studies. 

Additional Faculty Members Needed During the First Ye~r of Operation: 

None 

Additional Faculty Hembers Needed Five Years After Its I~9eption: 

Other than faculty hired to replace those retiring or leaving the University, one 
additional faculty member may be needed as both the graduate and undergraduate 
enrollment of the Department increases. 

Equipment vlhich will be Needed to Initiate the Program: 

None 
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Equipment Needed During the Five-Year Period After Its ~nception: 

None 

The Indication of Any Additional Laboratory Facilities .1i~-e~-e~!_~_I~_!:_iate the 
Program: 

None 

The Indication of Any Additional Laboratory Facilities Needed D~jn~-~he F_ive-Year 
Period After Its Inception: · 

Space presently exists to accommodate the research activities of all graduate 
students. If graduate student enrollment increases by another 10 to 15 students 
one or more additional research laboratories will have to be found. 

A Specific Indication that Existing Library Holdings and the Current Level of 
Support will be Sufficient to Establish and I-Iaintain the l1!ew Program or an 
Estimate of the Additional Cost of Obtaining Sufflc1en~-~ibr~ry-:HoldiDgs:i:o 
Initiate the Program: 

The present library holdings of the u:-m Campus plus those available from the 
Minneapolis Campus are sufficient for the implementation and maintenance of 
this proposed program. 

Total Estimated Costs for Establishing the Progr~f? __ Ini.!=_i~_l_~y: 

None other.than those associated with increases in instructional and supplies 
budgets. 

Total Estimated Costs for Establishing the Progran: _ _!_E_i!_i~~}y -~~d_<?_I~ a Five-Year 
Basis: 

Increasing undergraduate enrollment in the Department of Biology will, in the 
near future,. require some addition to the instructional staff. This addition 
either in part or in its entirety, should be in the form of at least one and, 
preferably, two to three graduate teaching assistants. 

Suggested Sources for Any Additional Funds Required to E~!~_lj._s!l _ _!:_h~_ Ire~_ Progra~: 

Financial support for graduate students has been sought and will continue to be 
sought through various research grants to the graduate faculty. 


