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UNIVERSITY OF COLORADO

BOULDER, COLORADO BO302

COLLEGE OF ARTE AND SCIENCES

OFFICE OF THE DEARM

August 27, 1968

Professor David J. Rogers
Department of Biology
Hale 112

Dear Dave:

As you know, the All University Council on the Biological Sciences has
submitted to me some recommendations concerning restructuring of the
Department of Biology. While the Council has not yet arrived on a
concensus position regarding the relationship of faculty members in
Denver and Colorado Springs to the Boulder organization, it seemed
appropriate to me to submit the primary recommendations to the
Planning Committee of the Department of Biology for discussion and
reaction. Professor Lbve has passed on to me a recommendation of this
Planning Committee consisting of representatives of the proposed areas
in the discipline along with a representative from the old Planning
Committee to constitute a committee on reorganization which would advise
and assist Professor Lbve in implementing the reorganization. I am
pleased to concur with this suggestion, and would like to ask you to
serve as the representative from the program in Population Studies

on this committee.

Thanking you for your help in this matter, I am
Sincerely yours,

W.E. Briggs
Dean

jb

cc: Professor Live
Dean Wahlstrom
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MEMORANDUM

To: Professor David Rogers, Biology Department

From: R. Curtis Johnson, Chemical Engineering Department
Copy: Professor Kurt Schlesinger, Psychology Department
Subject: All-University Committee on the Biological Sciences
Date: June 5, 1968

After attending the last three meetings of the All-University Committee
on the Biological Sciences, I thought I would put down a few comments for
the consideration of your five-man committee which is in the process of
writing some revisions. It is difficult in the larger committee to get the
floor long enough to make a case and it is hard to say some of these things
without appearing to be a total s.o.b. when actually that is not the intention.
On the other hand, to avoid certain of the facts that seem self-evident to
us outsiders is to avoid getting down to the real issues of the case, There-
fore, it seems wise that we put down some terse thoughts that might be help-
ful in the considerations of your committee.

Regardless of the arguments which are made pro and con, I think there
are two statements which need to be made which sum up the situation, both
of these statements having been made by various people during the last six
hours of meetings.

1) The main reason the biologists on this campus wish to separate
from each other is that they can not live with each other.

2) The main reason that you (meaning all the biologists present)
have reacted unfavorably to the idea of retaining a department is that each
of your divisions would not have equal administrative rank with cellular,
molecular and developmental biology.

It is not easy to make these statements to some of you gentlemen who
are relatively new and have had nothing to do with the development of the
animosities which exist within the department and yet on whose backs fall
the monkey of pulling this thing out of the fire and making the science of
biology a meaningful one on this campus. I do not envy you your position
in trying to do this.

I would like to suggest that this procedure is one which sheuld be
allowed: there must be someplace within the Biology Department a man who
possesses these particular attributes: 1) everybody likes him, 2) he has
good administrative potential, and 3) he hasn't been here long enough to
take sides. I would suggest that a man like this be asked to serve an
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Prof. David Rogers
June 5, 1968
Page 2

interim period for about three years as a departmental administrator.
There is no implication in this, and this should be clearly stated to
him, that there will be any permanent administrative job, at least at
this time, for him here. He is being asked to step in to handle details
of reorganization while this reorganization is going on.

I would then divide the department into the three areas that you
have recommended but as sub-sections of the department, as is done
successfully in psychology and in chemistry. The department constitution
would be scrapped. Each group could operate as it wished in giving
instructions to a leader that it appoints.

The group leaders of each of these three groups and the departmental
administrator form the committee for dealing with the administration of
the university, for the allocation of resources into the sections of the
department, and the evaluation and hiring of new personnel.

I would encourage you, at the same time you are mapping this out, to
supply us with the budget information which we have asked for. It seems
incredible that a group this large would make the proposals for sweeping
reorganization without coming forth with the exact budget figures. I do
not mean that you have to come up with a figure for every sheet of paper
you use. What we're concerned with is, is it going to cost twice as much
to run the three departments or a department with three sub-sections than
it does to run the department without these? (My guess is that it wouldn't
cost that much more but I would have to see figures if I were in the
position of the people having to decide on the budget.)

There are two advantages to this, One is that if you have to produce
figures this means that you really have thought about budgets (and far
too few professors do think about budgets). And second, as I pointed out
at a recent meeting, I think the function of this committee is to furnish the
university with a good biology program. We have good biologists here. Just
because they can't get along with each other doesn't mean they aren't good.
We are honestly desirous of being as helpful as possible but we have to
have the facts in order to be helpful. One way in which we can be
helpful is to help you scream at the administration and say that the funds
which you have been supplied are totally inadequate for the purposes to
which they are to be applied and therefore we feel that more funds should
be allocated to your departments. Unless we have these figures, however,
we have no basis of comparison with the figures in other departments and
we can not honestly say whether you're being financially mistreated or
not, even though we believe you when you say that you are.
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I would also want to examine further the Kozloff committee's
recommendations regarding the School of Life Sciences because I think
this is a viable recommendation which should be followed very closely
and prepared for as an administrative entity that may come into existence
in the future. You may as well prepare your department to slip right into
that and perhaps at that point to break into separate departments if this
is what is still desired as of the time the new college would take shape.

There are several points in the Kozloff report and I have not had
time to examine the recent bulletins to see if there's any change in these.
These are not necessarily items for consideration by the committee, but
I would like to make these comments. It seems incredible to me that any
biology program would be considered good if the students did not go through
at least differential equations and did not carry chemistry at least
through the sophomore year, that is, organic. It also seems incredible
that one can presume to be a good biologist without being a good statistician
and I do not notice statistics courses being required. Also, one can not
be a good scientist of any kind at this point without being quite competent
in the use of computers and I do not see computer courses in the required
list of courses. Even though my last biology was taken (would you believe
30 years ago), in high school and consequently I can not speak with much
authority regarding modern biology, I still find it difficult to conceive
that one can be a decent biologist without having a heavy dose of mathematics,
computers, statistics and organic chemistry.

I hope that some of these ideas may be of some use to you. Again I
want to assure you that most of us are interested in seeing that you do
have a good biology program and we want to help you but we feel a strong
responsibility to the university in that any recommendations that we make
must be in the best interests of the university. We hope that these can
be made and that results can be achieved without hurting any one individual
or any group within biology, but I suppose, to be realistic, if we have to
make a choice between doing what is best for the university (meaning, at
least to me, what is best for the students in the university) as opposed
to what is best for certain members of faculties of biology, then I
suppose the faculty will have to suffer. I think with a little patience
we can make almost everybody reasonably happy and that's about the best
one can hope for.

Digitized by the Hunt Institute for Botanical Documentation

=T




TO: Professor David Rogers, Biology

FROM: R. Curtis Johnson, Chemical Engineering
CC: Kurt Schlesinger, Psychology

SUBJ: AUCBS

Date: July 11, 1968

I am now back in town and find myself even more crowded than before, so
I'm afraid I cannot really do justice to responding to your memorandum of June
10. I indicated to you on June 21 that I had received (and appreciate your
writing) this memorandum, and that I hoped to give it some concentrated
thought after I had returned to town from a trip.

Somehow, I still am not convinced of the case that you wish to present =--
that the departments as proposed are essential. I am in no position to say
that the subdivision of biology is sensible or not, and that is not my point.
My question is still whether these should represent three departments reporting
to the Dean, or three semi-autonomous subdivisions reporting to a head or
chairman who then reports to the Dean. There is some problem with being fur-
ther down the administrative ladder; on the other hand, it would appear better
to me to have the three semi-autonomous subgroups reporting to a man who had
some understanding of biology, and who was concerned with only those three
subgroups rather than reporting to the Dean who has 20 or 30 departments re-
porting to him and who does not have the background in biology.

1 am not sure whether the divisiveness which you refer to has been
"started by those who have pulled out'" or by other people. In other words,
Molecular and Cellular biology was apparently formed when it was evident
that the Biology Department as constituted at the time of the NIH proposal
could not possibly compete for NIH funds, whereas a new group could. As far
as I know, there were some biologists and some nonbiologists in the committee
that made this proposal, and did it successfully. I am not familiar enough
with the backgrounds or the legal or administrative structures of the other
groups, such as Artic and Alpine Research, Developmental Biology, and Be-
havioral Genetics in order to comment on why these have been formed as they
have been.

1 still feel that the strongest case will come when you react opposite
to what you have stated at the bottom of page 2. In other words, even though
the development of a Life Sciences School might be "beyond our charge", I
still feel that it might be the function of this committee, or at least the
wisest move, to make some recommendations in this regard. I do agree strongly
with you at the top of page 3 where you say, "Lf you look carefully into the
record, you will find this to be our central difficulty -- administrators
who do not wish to administrate'". (I attach a reprint of a little letter to
the editor entitled '"Managers Are No Good", that stirred up at least some
minor interest, and does express some of my opinions in this regard.)
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I am also in basic agreement with you in regard to your comments on
curriculum -- namely that flexibility is very important. In particular, I
would point out that I try to see to it that no two of our chemical engineers
are on the same program. Whether this happens or not, I don't know, but each
man is advised individually, his interests and abilities are evaluated, and
we then tailor a specific program to this man, at times throwing out so-called
sacred courses. So I'm all in favor of a flexible program.

I am concerned with your comments about organic chemistry, and I see the
logic to your statement that the type of organic that is taught may not be
applicable to biology. I think it is unfortunate if, as I recall, the bio-
chemistry courses offered later required organic chemistry as a prerequisite.
Is it possible that we should have a more elementary organic chemistry that
was directed toward biclogy rather than toward, say, petroleum chemistry?

I don't know -- I'm just tossing this out as a possibility. Some of our
troops have had trouble in the biochemistry courses. In fact, one of our
graduate students, a top-notch man, ended up with a D in biochemistry, which
shook us up considerably. On the other hand, we have a strong need for this
so we don't know what to do.

I gather from your last paragraph on page 3, continued on page 4, that
you weren't too happy with my meddling around with the program; I can say only
that I asked the questions I did concerning mathematics, chemistry, computers
and statistics because I felt they had to be asked., The best person to find
loopholes in a program is often one who is relatively unfamiliar with it,
and therefore unbiased by a knowledge of can't or shouldn't be done. Regarding
your statement that perhaps we couldn't have a decent engineer until he's had
biology, both general and ecological, I would resent someone telling me this
had to be done; however, in this particular case I agree with this statement,
and we're trying our best to get more of our engineers into these courses.
Actually, we're making major use of the biocengineering course taught by Igor
Gamow, but I am interested in finding an ecology course, since this, in
particular, will give our men a better appreciation of the problems they
create or solve by the design of proper waste-disposal systems associated
with chemical facilities. We're also trying to make decent citizens out of
our students and this is a difficult problem at times with tough curriculum
plus the four-year limitation.

I'm not sure that I've added too much to the exhange of correspondence
and information here. I'm sorry that I don't have the time to study it in
more detail now. I am looking forward to the recommendations which come out
of the five-man subcommittee, because I think the representation is broad
enough and at the same time the committee is small enough that maybe something
will get done. We're still on your side if we can just define it.

R. Curtis Johnson
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Professor David Rogers, Biology July 11, 1968

P. S. As I recall, from reading a proposal to the NSF for additional computing
facilities on this campus, you are quite active in that area. Your
vita, if I am correct, showed your obtaining a Ph.D. from Washington
University in 1951. That's the year I finished mine from Penn State
and went to Washington University to teach in chemical engineering.

RCJ

RCJ/gf
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IANAGERS are no good:
managers are MO GOOI

Pan Sin:
1‘r'r11n|,l.-. the futenl of this communi-
catiom is beal expressed by a slight ad-
justment of the title, using a good old
four-letter word fisst as an adjective,
then as an adverh.  We really should
call this “Damn Mapagers Are No
Good; Managers Are No Danm Good.”
Tuke any gaod, well-iespected, rea-
sonnbly successful technival or profes-
sional man.  Suppose you engage him
in conversation and suggest to him
that, because he is so suceesslul and
has gone througl a rigorous educa-
tional program and holds down
tough job, he must be pretty bright,
Thercfore lic should without wny dil-
ficulty be able to out-iddle Heifetz,
out-slug Cassius, or out-drive Parnelli.
This man being, as we said, reasonably
bright, would immediately say that he
is not trained or expericuced as a
violinist or Rgliter or a racer, and it is
ridiculous to sugzest that he should be
able to compete with these profes-
sionals on their own terms and teurd-
tory.  Now take any one of these sup-
posedly. bright chaps and suggest to
him that, because he is not trained
and not experienced in the area of
management, he would of eourse not
be a good manager, and he will be fm-
* mediately insulted. Of course he is
capable of mianaging anything that
. somebody asks him to manage!  After
all, it's just a matter of common sense.
(These are the same people who are
known to look down upon the profes-
sions of psychology as eommon sense
and philosophy as nonsense.)

In these apparently contradictory
statements there s a dilemma with
seripus consequences which threaten
many an othenwise successful opera-
tion. Now that I am back in teaching
1 am Frequently asked *What did you
learn in industry®®  One of my an-
swers, given only hall [acetiously, is
that, if T learncd any oue thing, it was
how not to run a business. I piuned

down for more details 1 can point out
thot T worked for one of the most
Forward-looki

, advanced, and stini-
jons of its lype at its
endous teclinical success,

and even bigger fnancial  flop,
Why? The answer to those of us

who were involved is fairly elear and
simple.  The management of our com-
pany equated, per se, the technical
gecomplishments or ability of individ-
vals o managedal ability.  Never once
did they recognize the necessity fur
training and psycholagical condition-
ing that is essential to a good business
opioy

fon. . NOVer Oneq Were promising :
Digitized by the Hunt I
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yoling mnagemont pers
oul and given special tr
pare them for ac ppgoment
Never was o good esaniple set by o
munager up the line for those Ticlow |
Lim to emulate.  The result 5 well
predicted,  The compiny weilt out of
the particular business, and other .
panies, fur Tess profivient fn the techni-
eal mspects, but much more manage-
ment-oriented, toak over the sales, the
men, and the ideas from my compiny,
Combining this technical talent with
managerfal  ability,
they are earrying on sucgessfully.
The first half of the title is a sta
ment which 1 have heard sy t
The word manager carries a sad con-

% o pre-

notation with many  teehnical - men. }

They refuse to admit it as an honorable
profession.  They scormn the people
wh enter it seripusly, They do every-
thing possible to get around the rules
and rezulations Inid down by manage-
ment. They aveid cooperation when-
ever possible and contribute to the
carly. demise of a company which
would otherwise be destined for bath
finuncial and technical success.

The second half of the title is a sheer
statement of fact. Beecause of the
plac L, in responsible management
positions, of prople who have obvious
intelligence and technical ability and
expecting them to function as business-
men, we do indeed end up with a

bunch of intelligent bools trying to
niake décisions for which they are
totally unqualifice, aud in reality they
are “no damn good

A I
The possilile inpact of these atti-

tudes and situations Is serious, indeed,
on our whole approach to American

_business, and in fact on our entire na-

tional economy. The men who are
failures in management at a particulur
company very frequently end up in a
floundering management at another
company, and some of them move
from company to company spreading
disaster like Typhuid Mary,

The people on the outside tend to
think life within the univessity is se-
rene; the intelleetual capacities of the
faculty transcend all petty dilferences;
the native intelligence and abilities of
thuse chosen to lead will overcome all
financial, business, and organizational
obstacles. It just ain’t so. As one
runs into his colleagues across the
country and compares notes on situa-
Hons which exist, one comies to realize
that much university administration is
a well-concenled fasco and thal man-
agement in the universily is little bet-
ter than, say, that of the aerospace in-
dustry (which, from esmversations and
dircct observation, rates very well at

the botton of the league, manage- |

mentwise), The interesting thing is
that the same attitudes whicl are prev-

! alent among e professional men in

industry are also prevalent, and per-

A Trilliant professor with 248 publica-
tioms and  reputation as an outstand.
ing lecturer is made a department
chiirman or dean.  Only later, ufter
the \'lcp.'lrlmmll fnances are cum-
pletely ruined, the appointments are

| loused up, and the Ales are a complete:

i shambles, do people come 1o realize

that this man couldnt fivure his way
out of a grocery store witliout the help
of his sivvear-old son.  The situation,
in general, exists, whether in political

! sclence, or music, or medicine, or en-

gincering.  The man selected is in
MY Ways mpp-asml to be a ﬁgure—
head. Ile is supposed (o maintain lis
scholastic  rating - among  his  peers
across the countey and perhaps put in
an incidental hour or 0, muybe on a
Sunday alternoon, keeping the afairs
of the departinent or college or divie
sion squared away and running like a
watch . . . like one with wooden

- wheels, mayle.

The tinte has come [or a clear reali-
zation that management is an impor-
tant and honorable funclion in its oan
right. People who choose to be man-
agers do so, recognizing that they may
have to make many unfortunate (from
the viewpoint of others) decisions.
They have to be the front man for an
organization which may not be work-
ing as smoothly as it should. Theyv
have to pass on to their troops the
word that the budget has just been
cut and somebody has to go. They
have to maintain order and diselpline.
They must see ahead and plan.  They
must interpret the feelings of their
prople to the administration and the
desires of the administration to their
people.  They must, whether they like
it or not, know something about fi-
naneial  affairs. They must  Koow
something about the psychology of
handling people.  They must know
what their market is, whether it is.
for products or students or reports or
what have vou, and they must see that
their organization produces this prod-
uct at the lowest cost and must delivee
it when it is needed.  These responsi-
bilities: are not to be taken lightly,
Even the smallest submnits of a uni-
versity' or a business may very well
operate on a quarter of a million dol-
lars. a year—a quarter of a million
dollars of state funds, federal Funds
private industty funds, donations [rom
hopeful alumni, doposits of custum-
ers—other  people’s money,  Man-
agers are, or are supposed b be, re-
sponsible.  Many have the desire, the
sincere wish, to produce.  Very fow
of their superiors scem to recognize
the necessity that this. desire must be
coupled with knowledze and under-
staneling.  Until it fs, managers will e
chimned, just becawse they are man-
agers, and because they are in Fict no
good,

R. Curris Jonxsox
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Report of the Commlttee on Formulation of
Recommandations to Dean Bricas

The AUCES racommands the followina reorganizational scheme for the
presant department of blology.

There should be one over-all department of biolegy, with three well-
dlfterentlated, semi-autonomous disciplinary aroups (committees, areas, or
divisions, but In this document hereinafter referred to as qroups) as
follows:

(1) Population Studles, deallng with theoratical and mathematical
approaches to populations and evolutionary problems;

(2) Organlsmic Blelogy, dealling with descriptive, comparative and
experimental studles of oraanlisms, with the main emphasis on physlolo-
anleal and morphological approaches;

(3) Environmental Bioloay, dealing with Interactions betwsen oraamisms
and thelr environments, Inéluding field, disfributional, taxonomic, and
experimental studlies.

There should be, as well, a core program, with a director who s,
ex-officlo, a member of the executive committee.

The admlnistration of the three groups and the core preqram should
be by an over-all chalrman and an executive committee of three, one chosen
+o represent each of the three disciplinary aroups. The member of each
aroup chosen for tha executive committee should be designated as Assocl-
ate Chalrman. Fach assoclate chalrman should be elected by the members
of the groups, and should have a tenure of four years.

The functions, duties and rights of the three aroups and the core
proaram should ba those established in the plans already submitted by the
aroups. FEach of the three aroups should be free to select Its own FTE's,

subject to approval by the executive committee, the chalrman, and the dean.
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The requirements and influence of Individuals of the three grouss Is made
known to the whole department by volce In thelr Individual groups, through
the associate chairman of the group. Rudgetary requests will be formulated
by each of the groups, and be approved through the same channels as the FTE
selectlon, with the chalrman formulatina the ovaer-all budget for the
department.

The chalrman of the department should not be a voting membar of any of
+he arouns. In administrative matters of the executive committee, the chalr-
man should have a vote, and his vote should break any tie.

The AUCBS recommends that the dapartment abrogate Its present stand-
Ing rules and estahllish new rules which will provide a more flexible
document for administration.

Further the councl| rocommends that the Dean Immadiately authorize
three new FTE's for the department, and that the dasianation and assianment
+o the qroups be mada by the executive committee and chairman of the
department,

end of recommendation

Note to Commlttee Members

| think +he above statements reflect the sense of ocur meetina Tuesday
a2fternoon. | do not anree with the set-up for tha chairman. | think such
an arrangement puts him In academic no-man's-land, an unenviable positlion.
Guties defined as above will make It very difficult to attract a candidate
of any stature. Because of the desire to maintain the sinale administrative
unlt, this sltuation arlses.

I+ geems to me valid, therefore, to have an alternative to the above

recommendations, which offers the Dean some room for cholce. The alternative
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| would Ilke to offer is the original plan made by the planning commlttee
which you have seen. That plan was deslqned with the problems of the chalr-
man In mind. |+ offers a solution tc the difficulties we encountered when
consldering the chairman's position as a hlologlst himself. I+ also has
the flexibllity which we considered desirable, particularly with recard

to the addition of new blolcglcal efforts on campus. That plan recognizes
the existence of the new MCD department, glving It a role to play In curri-
cular activlties, which the one above does not.

| hope we can conslder this alfernative at our next session.

Another item which | trust that we can agree upon In committes, to be
included as recommendations by the full councl!, concerns the size of the
budget for the department. As the saylng aoes, money Isn't everything, but
the next thing to It Is very far away. #An Infusieon of funds fo allow The
bioloalsts an opportunity to Improve thelr teaching and research will go a
long way towards solution to many of our problems. The budgeted sums for
the department are pltifully small. The equipment Is antlquated, and space
is not adequate for the work. |f some words can be sald about these matters,

| think we'll all be pleased.
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Report of the Committee on Formulation of

Recommendations to Dean Briggs

The AUCOBS recommends the following reorganizational scheme for the
present department of biology.

There should be established within the Department of Biology three well-
differentiated, semi-autonomous disciplinary divisions:

1) Population Studies, dealing with theoretical and mathematical
approaches to populations and evolutionary problems;

2) Organismic Biology, dealing with descriptive, comparative and
experimental studies of organisms, with the main emphasis on physiological
and morphological approaches;

3) Environmental Biology, dealing with interactions between organisms
and their environments, including field, distributional, taxonomic, and
experimental studies. b&‘“w M”‘ﬁi’(

The administration of the department should be by an over=at: chdirman
and an executive committee of thr;Q,agﬁém c?fés‘eq‘ghepresgnt each 'gf the

three disciplin visions. _In 211 degisigns of the utiv ittee
Mwﬁw ;:'ﬂm c.a:«o atlie EE%T’W’UG&

e chairman hases vote,

division

bers of his division, and should have a tenure of four years.

Each of the three divisions should be free to select its own faculty
and staff, establish its own curriculum, and formulate its own budget, subject
only to approval by the executive committee, the chairman, and the dean. The
requirements and influence of individuals of the three divisions are made
known to the whole department by voice in their individual divisions, through
the "associate chairman" of the division.

The AUCOBS recommends that the department abrogate its present standing
rules and that theh chairman and executive committee establish new rules
consistent with the new organization of the department.

We turn now to some problems raised by the above recommendations.

The Chairman: ('!‘a—-aﬂ-“ﬁ'- ap hra—witi—ir pabl ‘}ﬁ‘_;uumg—h:tr
mnaj.bm-taeep-k high level of suppori‘&i“im}v& to%’e? masd.
An attractive salary (by itself) is probably not sufficient, and must be
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sen for the executive committee should be designated as %
Chairman.™ Each-Yasseetate chairman" should be elected by the mem-




augmented by other items, such as specifically budgeted support for his own

research interests, including some staff and faculty appointments.

Support for the Department: In addition to support of his personal needs,

the chairman must be vigorously supported for the development of the whole
department. Actual guidelines concerning amounts of support cannot be
specified herein, nor should they be. It will be necessary for the meccming
chairman, working with the executive committee, to develop specific and

detailed proposals.

We specify other areas of critical importance:

Concrete plans for the renovation of the physics building to accomodate
the biclogy department should be initiated immediately., It must be recognized
that Federal money will probably not be available, and that State funds must
be allocated for this purpose. Included with the building renovation should
be allowances for modern equipment.

Further the council recognizes that there will have to be additions to
the faculty and to implement this the council recommends that the Dean
immediately authorize additions of three or more new FTE's for the department

Tmraddits: e e—phre—n Wadrman; and that the designaticn and assignment to
the divisions be made by the executive committee and chairman of the department.

The Core Program: The prospect of several independent departments of biolo-
gical science makes very pointed the need for a ccherent program of undergrad-
uate courses ("core"), comprehending all the biological sciences. Therefore,
we recommend that AUCOBS consider the appointment of a director, who will be

responsible for reconciling and correlating the needs of the various disciplines.

Center Relationships: These recommendations have not been specifically ad-
dressed to the problems arising concerning the relationships of the centers
to both departments (Bioclogy and the Molecular-Cellular-Developmental).
BETEmee “ew rules relating to these problems will have to be established to
accomodate the administration of the centers,we—=ecammend that AUCOES-Comeider
€ho _mosbeeSsEXteorangenents separakely aﬂ

2illne
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Report of the Committee on Formulation of
Recommendatlons to Dean Brigas
Q_N& Dr Bt

The AUCBS recommends the followlng reorganlzational scheme for the
present department of blology.

There should be one over-all department of blology, with three well-
differentlated, seml-autonomous disciplinary divislions, as follows:

(1) Population Studles, deallng with theoretical and mathematical
approaches to populations and evolutlionary problems;

(2) Organlismic Blology, dealing with descriptive, comparative and
experimental studies of organlsms, with the main emphasis on physlologlcal
and morphologlical approaches;

(3) Environmental Blology, dealing with Interactions between oraanisms
and thelr environments, Including fleld, distributional, taxonomlic, and
vexperimental studles.

There should be, as well, a core program, with a director who Is,
ex-officlo, a member of the executive commlttes.

The adminlstratlon of the three divisions and the core program should be
by an over-all chalrman and an executlve committee of three, ongchosen to
represent each of the three disciplinary divislions. In all decislons of the
executlive committee, the chalrman should have a vote, and hls vote should
break any tle. The member of each dlvision chosen for the executive committee
should be deslgnated as Assoclate Chalrman. Each associate chairman should be
elected by the members of the divisions, and should have a ftenure of four
years.

Each of the three divisions should be free to select Its own FTE's, estab-
Iish 14s own currlculum, and formulate Its own budget, subject to approval by

the executlve commlttee, the chalrman, and the dean. The requlrements and
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influence of Indlviduals of the three divislons Is made known to the whole
department by volce In thelr Individual divisions, through the assoclate
chalrman of the division.

The AUEBS recommends that the department abrogate Its present standing
rules and establish new rules which will provide a more flexible document for

administration.

The Chalrman: To attract aperson who will be capable of fulfllliing his
many responsibllities, a high level of support will have to be gquaranteed.
A high salary (by Itself) Is probably not sufficient, and must be augmented
by other items, such as budgeted support for hls own research Interests,
Including some staff and faculty appointments for hls research assistants,

technicians, etc.

Support for the Department: It Is absolutely essential that the other mem-

bers of the existing faculty be qiven considerable additional support, not
Just the Incoming chalrman. |f nothing Is done for members of long standing,
whose work equal ly merits support, then the appointment of an outstanding
chalrman will surely not serve the purposes of this recommendation. Actual
guldellines concerning amounts of support cannot be specified herelin, nor should
they be. It will be necessary for the Incoming chairman, working with the
executive conmittee, to develop speclflic and detalled budgets.

We may speclfy some of the areas of critical Importance. Concrete plans
for the renovation of the physics bullding fo accomodate the blology depart-
ment should be Initlated Immedlately. It must be recognized that Federal
money will probably not be avallable, and that State funds must be allocated
for thls purpose. Included with the bulldina renovation should be allowances

for modern equlpment.
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Further the counci| recommends that the Dean Immedlately authorize
three new FTE's for the department, and that the designation and assignment
4o the groups be made by the executive committee and chairman of the

department.
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TO: The members of AUCDES

FROM: ‘Alan P. Brockway ; X

SUBJECT: Recommendations relative 19 the Centers.
e

In developing the attached recommendations I have tried to pyovide
autonomy for the Centers in’ the deyelopment of curricula and the handling
of ETE's, while dlso trying to establish a formal velationship between the
Bivlogists at the Centers and those on the Bouldep Campus. It is anticipated
that this will provide a formal mechanism whereby ceordination and ¢o=
operation in the development of curricula in/Biolegy at Poulder and at the
Conters will he encouraped. Although many of the prablems G each Cenbee
are wiigque, there dre many aspects which must- corcany both the Centers and |
‘the Houlder campus, e.g., development of degree requirements. Hence wa
must be cognizant of and have a voice in the activities at Houlden &s thay
mist in our activities. This is necessitated since many of our studants’
take courses offered on the Boulder campus unavailable at the Centers. At
the same time we can develop curricula for the 'typss of students we have.

I have suhgestedlthatrcancurrent appointments he aviilable since the
pevrsonnel at tle Centers are active in cne formal area or another and will

have (ur alveady have) undergraduate op graduate students. This will pravide: -

d mechanism to have a formal say in the devalopment and vevision of depree
Tequinements which will affect the program of the faculty, Further a formal
alliance with colleagues in ones specialty will serve to help uc pacpiiit
top-caliber pepsonnel. y -

b
This plan does leave unresolved any formal reiationship_betueen the

Genter Divisions and the Depantment of Melecular, Cellular and Develop-

mental Biology. I feel that some formal participation in the astivitiss

of this department should be developed, especially whers wa will undoubredly

have both undergraduate and graduate students in these apsss. This is ]

probably something that should be 'developed with Keith Porter and not

‘something ‘that the AUCOBS can decide at this paint.

o
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The AUCOBS recommends that the sections of the Department of

o Biclopgy st the Colorado Springs Center and the: Denver Center
each be made semi-autonomous divisions of the Department of

Biclogy with the same rights ag the Divisions of Population

Studies, Organismic Biology and Environmental Biology.
i N .

The AUCOBE further recommends that the members of these Centep

Divisions may have, when mutually desireable, concurrent appoint-

ments (the nature of which to'be determined by the division in-

volved) in one of the three Doulder Divisions.

TAe AUCOBS furrher recommends that consideration be given to the
rélatianships Letween these two Center Divisions and the Department
of Molecular, Cellular and Developmental Biology with rospect especially

‘to curriculum development.
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UNIVERSITY OF COLORADO aus

BOULDER. COLORADO B0302

= ki July 17, 1968

Dean William E. Briggs
College of Arts and Sciences
Hellems 102

Campus

Dear Dean Briggs:

At its last meeting on June 16, 1968, the All University Council
of the Biological Sciences unanimously adopted the enclosed set of
recommendations for the reorganization and strengthening of the Biology
Department. It is our belief that the adoption of these recommendations
would provide an administrative framework which would allow this depart-
ment to function more efficiently and to grow into a fine department--
a course of events of great benefit to the college and the University.

We respectfully submit these recommendations to you.

Sincerely yours,

Prsiiasar”
Kurt Schlesinger

Chairman, AUCOBS

Enc.

KS/nl
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Recommendation of the All University Council of the Biological Sciences:

" The All University Council of the Biological Sciences recommends the
following reorganizational scheme for the Department of Biology.

There should be established within the Department of Biology three well-
differentiated, semi-autonomous disciplinary divisions:

1) Population Studies, dealing with theoretical and mathematical approaches
to populations and evolutionary problems; &

2) Organismic Biology, dealing with descriptive, comparative and experi-
mental studies of organisms, with the main emphasis on physiological and
morphological approacﬁes;

3) Environmental Biology, dealing with interactions between organisms
and their environments, including field, distributional, taxonomic, and
experimental studies.

The administration of the department should be by an executive committee
comprised of a Department Chairman and three Division Chairmen, one chosen
to represent each of the three disciplinary divisions. In all decisions of the
executive eommittee, the Division Chairmen and the Department Chairman shall
each have one vote. In case of a tie, the Department Chairman's vote shall
be decisiye. Each Division Chairman should be elected by the members of his
division and should have a tenure of four years.

Each of the three divisions should be free to select its own faculty and
staff, establish its own curriculum, and formulate its own budget, subject only
to approval by the executive committee, the Department Chairman, and the Dean.
The requirements and influence of individuals of the three divisions are made
known to the whole department by voice in their individual divisions, through

the Division Chairmen of the divisions.
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The AUCOBS recommends that the department abrogate its present standing
rules and that the Department Chairman and the executive committee establish
new rules consistent with the new organization of the department.

We turn now to some problems raised by the above recommendations.

The Chairman: The three Division Chairmen shall constitute the Search

Committee of the Biology Department and shall be charged to seek out and recom-
mend the best qualified individual as Chairman for the Department of Bialégy.
This Search Committee shall seek the advice and consent of the AUCOBS in its
selection. A high level of support for the Chairman will have to be guafanteed.
An attractive salary (by itself) is probably not sufficient, and must be
augmented by other items, such as specifically budgeted support for his own
research interests, including some staff and faculty appointments.

Support for the Department: In addition to support of his personal needs, the
Chairman must be vigorously supported for the development of the whole depart-
ment. Actual guidelines concerning amounts of support cannot be specified
herein, no® should they be. It will be necessary for the Department Chairman,
working with the executive committee, to develop specific and detailed pro-
posals.

We specify other areas of critical importance:

Concrete plans for the renovation of the physics building to accomodate
the biology department should be initiated immediately.. It must be recognized
that Federal money will probably not be available, and that State funds must
be allocated for this purpose. Included with the building renovation should
be allowances for modern equipment.

Further, the council recognizes that there will have to be additions to
the faculty,and to implement this the council recommends that the Dean immediately

authorize additions of three or more new FTE's for the department, and that the
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designation and assignment to the divisions be made by the executive committee
and the Department Chairman.

The Core Program: The prospect of several independent departments of biological
science makes very pointed the need for a coherent program of undergraduate
courses (''core'"), comprehending all the biological sciences. Therefore, we
recommend that AUCOBS consider the appointment of a director who will be
responsible for reconciling and correlating the needs of the various disciplines.
Center Relationships: These recommendations have not been specifically
addressed to the problems arising concerning the relationships of the centers

to both departments (Biology and the Molecular-Cellular-Developmental). New
rules relating to these problems will have to be established to accomodate the
administration of the centers. The AUCOBS is continuing its examination of

the relationships of the Denver and Colorado Springs Centers to the Department

of Biology and the Department of Molecular-Cellular-Developmental Biology.
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AND THE DEPARTERNT ¥ BIOROOU

1, PFaculty:

The Bislugy fasulty st the ceaters shall ba, os Qndividusls, regular
membors of eitber the Departmsat of Molesulax, Cellulur snd Developuent:zl
Bielogy or tha Departmsat of Biolegy. Appointments, pramotioas ond temiw
shall be initiated by the Conter Biclogy feculty apd processed im menor—
danse with the sstsblished procedures of the appropriate daparmaent.,

8. Csater Programai
Progrems, incloding ourriculve matters, FrE utilization, eto., wild
be devoloped by ﬂmm_muuu the ndvics sad counsel
dmm:-—otmw-mw-.

3, Ceater Chairment
Contor Bleology fseuity shall be sppoimted upan

Tho chairmss of eash
consultatiea with

the recommesdstion of sach Center Biology faculty ia
tnmammm:w.
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“ The Aﬁl University Council of the Biologiral Sciences recommends the
bxmu%nuzmx echena for the Department of Biology.
2 P M% should be established within the Department, of Biology three well-
differentiated, tni-lu_tou_-ou disciplinary divisions:(sA PO e D) /T 15
1) Populstion uuésa.'dnuu vith theoretical and mathematical approaches
o mudeu and evolutionary problems; i g

r . N 2) Organiswmic Biology, denling with deseriptive, comparative and experi-

-am. studies of - m. with the main emphasis oo physiolosicnl and
Hrpholo'i.ul mmdu;

3) mlto'—uu.l. Biology, dealing with interactions between organisms
sod their envitonments, including fisld, distributional, taxonomic, and
experimental étudies. e

adainigtration of the department should be by an executive commitrea

AT ‘. * e Bech ll the tm ﬁvtm M.ld be frae to selegt its own faculty and
lhﬂ. -mu-h lto U. edﬂcnlu, m formulate its own budget, subject only
to’ mtwﬂ. b" the mgu cdlt;, the Department :luirlun. and the Dean,
The rqui.r-nu and inllm'ol individuels of the three divisions are madc

_ known to the vhole department by woice in their individual divisions, through

the Division Cheirmen of the divisions.
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The AUCOBS recommends ?hn: the department abrogate its present standing
T A
rules and that the Department Chairman &nd the executive committee establish
new rules consistent with the new organidition of the department.
o

‘We turn now to some problems raised by the sbove recommendations.

The Chairman: The three Division Cheirmen shall constitute the Search
Committee of the Biology Department snd shall be charged to seek out and recom-
-mend the best qualified individusl as Chairman for the Department of Biology.
m.lsurch Committee shall seek the advice and comsent of the AUCOBS in its
selection. A high level of support fs’;r the Chairman will have to be guarantesd,
An attractive salary (by itself) is probakiy not sufficient, and must be
augmented by other items, jauch'ss 'spaciuuny Iyud;itcd support for his own
research interests, including some -tazf and faculty appointments.

Support for the Department: ‘In add&:ion to support of his personal needs, the
ﬂutmn must be vigorously tupportad tor the dnalopmnt of the whole depuart-
ment. Actual guidelines une.n:ln; amounts of suppo;:t cannot be specified

! lmin, n’ should they be. It will be necessary for the Department Chsiman_,
,f wrkin; vith the executive cosmittee, to develop specific and detailed pro-

; ; puuh.

=

We spacify other areas of critical importance:

Concrete plans for the removaticn of the physics building to accomodate
the biology department should ba initisted immediately. It must be recognized
that Federal money will probably mct be available, and that State funds must

- be allocated for this purposes Included with the building removation should
be allowances for modern equipmant.
Further, the council recognizes that there will have to be additions to

the faculty,and to implement this the council recommends that the Dean Immediace!

authorize additions of three or more new FTE's for the department, and that the
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g designation and assignment to the divisiéns be mads by tha executive commitiee
end the Depsrtmeat Chaitman. :
The Core Proaren; .
science nlhl very pointed the msed for a coherent progranm of undergraduite

The pmpur. of saveral independent depsrtments of biclogical

courses ("core"), comprehending a.ll the bislogical sclences. Therefore, ¥
secommend that AUCOBS consider the sppointment of a director who will Le
responsible for :mdua; sod correlating the nesds pf the various disciplines.
.wm Mn recompendations have ot beea epacificelly
-ﬂnlld to the problems u'l.lil. concerning the nhtlnnlb!pc of thn centers
qse:hmm& (Btology and mwmﬁl). Mew
"gules relsting to thess problems will have to be established to sccomodate the
mnnuu, of ‘the centers. mm is unumﬂ’ its examiuation of

the relationships of the Dsnver snd enhulo Spﬂ.l]; Canters to :_!u Department
of Biology snd the Departmesd of lhl:cdat—hnul.r"blnlopennl Biology.
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October 4, 1968

MEMO TO: Members of the All University Council on the Biological Sciences
FROM: Furt Schlesinger, Chairman

There will be a meeting of the Council on Tuesday, October 15, 1968,

at 2:30 p.m. in the Business Building, Room 209.

The attached material will be covered at the meeting.
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3.

RELATIONSHIPS OF THB DEKVER AND COLO0RARD BPRINGS CENTERS
0 THE DEPARTMENT OF MOLECUIAR, CELLILAR AND DEVELOPMENTAL BIOLOGY
ArD THZ DEPAETIENT OF BIGLOGY

Faculty:

The Biology faculty at tho centers chall beo, a8 individunlis, regular
members of oither the Department of Molecular, Celiular and Davelopmental
Biolegy or the Departaent of Biology. Appointments, prozotions and tenura
shall be initiated by the Centeor Biology faculty nnd processed ia cccor=
donce with the esteblished procodures of the appropriate departnent.

Conter Programs:

Pregra=s, including curriculum matters, FI& utilization, etc., will
be developed by each Center Biology faculty with the advice ond counsel
of the chairmen of the two Boulder Departments.

Center Chairmen:

The chairmon of esch Center Piology faculty ghell be oppointed upon
ths rocosmendotion of each Center Biology faculty in consultation with
the chairmen of the two Boulder Dopartments.
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To: R. Curtis Johnson, Chemical Ennineerinn
From: Dave Roners, Bioloay
Copy: turt Schlesinger, Psycholoagy

Subject: ALCES

Date: June 10

| appreciate your lona and useful memo of June 5, and feel certain tha

from what was sald In the meeting of the AUCHS you would Indeed come to the

i concluslons which you have reached. And In essence,tthe subcormittes agrees
with your proposal. FBut as you pointed out In your memo, one does not net a -

chance to get across in a lonical way one' own full ldeas, and that cer‘tainl?

has been the case In this committee, where we began arqguing agalnst something

before there was any chance to present anything about the proposals. Since

ruch of the Information about budgets, etc., already resides [n +he hands of
Dean Briggs, we had thought that he would have placed the Information béfuﬁh';?_
the commlittee mesbers. i
But rather than qoine Into the omissions, let ma glve you some backaround
for the present state of affalrs which | have learned since coming to this
institution last July. First of all, | an In agreement with you about the
need for a unlfled approach to bioloay, and felt that It was & pity that we
had to conslder a program which looks |ike divisiveness at +his stage of the

qema. There was for a long tlme, a very conslderable effort on the part of

+he members of the bilolony department to Keep the varlous parts of the flsld
toqather. However, division benan outside of the dapartment, fostered by
others than members of the department. Oulte some timo back, the Instltute |
for Arctle and Alnlne Research was developed, than an Ipstitute for Devaelop-
mental Biclogy and following this an Institufe for Rehavloral Genetlcs was

developed. [Diochemistry Is outside the Department, as well as molecular
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genetics, over which there Is no control in the blology department. All of

these, which were seemingly formed because of need to focus atfention on

soma area, now con*ulﬁ people who teach hlology, have Jelint appolntments
in bioloay, or are In some other way connected to the department, but their \
alleqlance Is elsewhere, and thelr programs grow, depending on, thelr success
in galning larqer budgets from the graduate school, and from ou?slds-grnnﬁs; ]
The |atest development was the formation of a Department of Cellular and :
Molecular Flology, agaln formed by Influences outside the department, to
attract funds from the NIH. 3

The point Is that we have already divided bloloay on this campus. |
would qladly recommend that all blology ba put back under one umbrella, P
department; |f | was so nalve as to think that these that pulled out uoulﬁ ]
anrece to come back tonether again. But you are well aware that there is no
| chance to pull these varlous organizational structures back Inte the depart-
ment. Therefore, 1f we follow the pattern which Is already established on
this campus, we must follew the plan which was submitted to this committee
and to Dean Brlgas. This the only logical approach.

So | suggest to you that the reasops you |isted as main are not main
at all. 'B::‘:g-iy people who are acalnst the division are those cutslde, who
moved outside, and are not central fo the arnument. To know this Is trus,
please note the peonle who are ;{oinn the arquling. They are the ones who
started the process of division on campus. And it Is they, not we, who fear

equal voting richts.

With reqard to the Kozloff commlttee recommandations, we cannot concern
ourselves with the development of @ "Life Sclences" school because that Is
beyond our charge. |f the full committes, which is supposedly advisory, L

wishes to make such a recommendatlion, we will ‘have the same problems ¥hat we
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have had riaght alonn, namaly, an adninistration at the hiahar levels not

ready 4o tackle 1t. |f you lock carefully Into the record, you will find 'H
+h1s to be our cantrz!l difflculty - administrators who do not wish te e
administrate.

V1th renard to vour commonts on curriculum, let me make the followinn
obsarvations: (1) the varlations In kinds of bicloglcal endeavor are far v
qreater than In chemlstry, physles, or enaineerina; (2) to Insist that all
bloloaists taka the same charistry, physics, and math as you have stated, Is ¥
to laonore some other currlcular requirements which are just as critical; (3) e

wo cannot be s Inflaxible In our requirerents that we do Injustice to

cartaln tynes of kicloay; and (4) we hava far areater numbars of requirements -

In other selances than de chemistry, physles, or enalnearing, - I
Lot me say that, whan nppllcable, wa réquire sore of tho courses you
have llsted, but wa de not have one-track currlcule. Also, much of the chan-
Istry offerlnos ara not useful to bloloalsts; for example, much of organlc
cheiilstry 1s hydrocarbon and synthetic chenistry wlth exarplas from the
petrofeun Industry, not appllcable to biology. In matharetlcs, to say that &
wa must have dlfferantial mauations Is simniy not to understand that hlolegl=
cal problems may bo of a sert thet are not amanable to solutlon by such efforts,
and we nead to point ocur students to other types of math which have only
Just now been added to the offerinas of the math Jdepartments across the
country. We are stuck with Inflaxitila curricula In other departments, and
wo say that other departments, such as chemistry and math, need to moslfy
thelr approaches [ we are to derfve beneflt from them.
| could make a sunaestion to veou In epalneering, saylng that you cannct
possibly be a docent ancineerionless you have had kiology, both aeneral and
ascolonlcal, but | am sure that vou would rosent my litrusion on your prwrosa-

+lves for such declsion makino. Let us therafore sssura that we as bloleglists
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factory arounding In the sclaences approprlate fto thslr needs, but as you
you nust depend on somaona's Judasrant In the fiald as to those needs.

Your mamo closes with a paranranh which | much appreciate. And | can
‘only ajree that we want to do what 15 best for the unlversity. | trust that
. ‘you will now see that what we have croposed has an Identical objectlve, and
Is not, as assurad, based on personal oreludlices of Individuals In the

~ dapartmant,

Di
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May 22, 1960

MEMO TO: Members of the All University Council on the Biological Sciences
FROM

Kurt Schlesinger, Chairman

Meeting: All University Council on the Biological Sciences
Date: May 28, 1968 (Tuesday)
Time: 2 M
Place: UMC 155
END OF MEMO

A copy of the Academic Plan for the Department of Biology is available
in Hellems 102 if you wish to review it.
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Some Thoughts on the Status of the Biology Department

TO: The Members of the All University Council on the Biological Sciences
FROM: Michael Yarus, Biochemistry Division Representative, AUCOBS.

DATE: May 28, 1968

A stronger, broader program in the biological sciences is needed
at the University of Colorado; this will require the provision of additional
faculty, the renovation of obsoclete space, and perhaps the construction of new
laboratories., Depth in currently active areas should be acquired and I, for
one, would like to see expansion into the relatively neglected areas of physiology
and genetics. The problem before this Council, as 1 interpret it, is to conceive
the means by which the Department of Biology may efficiently develop using
available resources. Would it speed its own development by disintegration
into three pieces? [ don't think so.

I have read the literature describing Biology's proposed schism,
looking for the substantive reasons which would justify the establishment of,
not one, but two, or three new academic departments, with all that implies
about the demands of these departments on the resources of the University of
Colorado. I have not found these reasons. The citation of the universities
which have divided biology, for instance, could be countered by the citation of
a far larger number of '""progressive institutions' which apparently feel that
the future of biology lies in fusion of disciplines, not in continuing fission,

In fact, a great deal of weight is put on just this sort of fusion of interests in
the biology proposal itself, in the many references to the possible productivity
of liasons with Federal agencies, IAAR, and so on. However, it is quite
possible that outside agencies would find co-operation with a larger, more
widely competent academic Biology Department just as appealing, if not more
so. Furthermore, the lines of division proposed in the circulated literature
are indistinct, indeed. Do people interested in the dynamics of populations

of organisms (population studies) really belong in a separate department

from those interested in the interactions of organisms with factors in their
environment (environmental biology), including interaction with other
organisms? Would it be an efficient use of our means to establish a new
Department of Organismic Biology which states its purpose as the study of
"Metabolic, Homeostatic, Developme ntal, and Neural Mechanisms', when

we have just acquired a Department of Cellular, Molecular, and Developmental
Biology and an Institute of Behavioral Genetics, whose programs already lie
in this area? I don't think so.

Lastly, I cannot resist observing that, during the discussions of
the status of a new Division of Cellular and Molecular Biclogy, the Department
of Biology itself argued that "formation of additional departments in biology..
would be divisive, and, since all biology is intellectually related, it would
not be a natural division.! (cited in the report of the All- University Life
Sciences Committee, p. 21, June, 1966).

In addition to the proposal for its own tripartition, the Biology
Planning Committee (pg. 2 of their circulated report) suggests the formation
of a Council on Biology, composed of the chairmen of the three new depart-
ments, their counterpart from the Department of Cellular, Molecular, and
Developmental Biology, and one other person to be selected, The Council
on Biology would '"...be concerned with overall coordination of curricula,
financial policy, building planning, and space utilization...'" The formation
of a new Council on Biology on the basis of the assumed division seems to
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me an atrocity based on an error, It short-circuits many functions of this
present Council, while disenfranchising many of us who certainly are also
concerned about '...coordination of curricula, financial policy, building
planning, and space utilization,..''. Incidentally, because of the planned
distribution of voting power it arrogates control of all biological sciences
to the members of the present Biology Department. I find it hard to believe
that this proposal is serious, promising, as it does, to spread the very
divisions which have hindered the Department of Biology outward to all
biological sciences at C.U. In any case, I urge rejection of the whole plan,

If I can summarize the feeling I derive from considering the
evidence, including statements of members of the Department of Biology,
the Biology Department Academic Plan 1972-73, and the All-University Life
Sciences Committee Report of June, 1966, I would say that the present
department is so divided along personal and political lines that its parts
cannot work together; that indeed, it prefers to pulverize itself rather than
to continue to try to do so, I argue against the formation of new departments.
On the other hand, I should like very much, as we all would, to have a
strong Biology Department here. Therefore, I phrase the problem in the
following way: A method of allowing the Department of Biology a period of
unified, concerted development is needed, along with the resources it needs
during this period to strengthen its program. What follows are three
suggestions for concentrating the executive power in the Department, so
that Biology at C.U. may evolve rapidly within its present exoskeleton,

; To improve Biology and make it more unified, new positions
will be needed, no matter what scheme is adopted, Perhaps if the University
agrees, IOF.T. E. might be provided in the next three years. In addition,
one might anticipate about five vacancies from retirement and so on.

These 15 positions would be filled, and other decisions bearing on the develop-
ment of the Department would be made by one of the three following agencies:

Proposal A: A meritocracy, composed of the current personnel
of the Department is given executive power for, let us say, five years. At
this time, the Department votes democratically whether to change its
executive structure. The meritocracy is constituted by giving additional
voting power to those members who contribute most to the Department,

For example, the following arbitrary, but defensible formula might be used:
All faculty have one vote: in addition, one additional vote is allowed for

each scientific paper accepted for publication in the preceeding two years,
plus one vote for each $10,000. (or other figure) research grant money
received, in the current year plus one vote for each acceptable Ph.D. thesis
arising from the faculty member's work within the preceeding two years.

The aggregate voting power wielded by any person under this scheme

would be the result of three relatively independent judgements of his effective-
ness as a scientist; the first by his colleagues on editorial review boards,

the second by the granting agencies, and the third by younger scholars,

While having its practical and aesthetic drawbacks, this plan has the appealing
feature of awarding power to those who have worked well in the present
Department,

Proposal B: A new Director is recruited by the combined efforts
of the current Department and AUCOBS, and is given exclusive responsibility
for improving the Department, along with the authority to carry out his plans.
He directs the allocation of new resources, makes appeointments, and so
forth. At the end of five years, the Department votes democratically to
change its organization or not. In the meantime, the hypothetical Director
reports to AUCOBS, which keeps the University informed of progress.
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Finally, I should state explicitly that I see no reason why the
Department of Biclogy should not reorganize itself along any lines it
chooses, whatever form its executive finally takes., This reorganization
is assumed in the final suggestion.

Proposal C: The Department, by a means internally
decided, divides into three areas, each of which elects its own spokesman,
The divisional spokesmen, concert with a newly recruited director, who
would be acceptable to these three and to AUCOBS, administer the re-
organized Department, Deadlocks are broken, if they occur by AUCOES.

I hope these suggestions can serve as starting points for the
discussion of acceptable alternatives to the multiplication of existing
departments,

Respectfully,

Michael Yarus, Chemistry Dept.
Ext. 6095 or 6929
Chemistry 327
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BIOLOGY DEPARTMENT

196 7-68 Expen ditures

CODE 1 (faculty) $233,350, 18.80 FTE
CODE 2 (Assistants) 55,200,
CODE 3 (Staff) 49,805, 9.42 FTE
CODE 4 (Hourly Wages) 3,063,
CODE 5 (Supplies & Expenses) 44,257,
CODE 8 (Equipment) 18,600,

1966-67 Expenditures

CODE 1 (Faculty 201,450, 18,50 FIE
CODE 2 (Assistants) 61,384,
CODE 3 (Staff) 43,940, B.75 FIE
CODE 4 (Hourly Wages) 3,580.
CODE 5 (Supplies & Expenses) 26,411,
CODE 8 (Equipment) 31,046,

1965-66 Expenditures

CODE 1 (Faculty 198,250, 17.00 FIE
CODE 2 (Assistants) 61,080,

CODE 3 (Staff) 35,370, 7.50 FIE
CODE 4 (Hourly Wages) 1,699,

CODE 5 (Supplies & Expenses) * /qf dog by

COBE 8 (Equipment) * 11,75’0.(1—

#1t is possible that these figures can be obtained from the departmental Statement
of Accounts for the F¥ 1965-66.
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BIOLOGY DEPARTMENT

967-68 Expenditures

CODE 1 (faculty)

CODE 2 (Assistants)

CODE 3 (Staff)

CODE 4 (Hourly Wages)

CODE 5 (Supplies & Expenses)

CODE 8 (Equipm\nt)

1966-67 Expenditures

CODE 1 (Faculty

CODE 2 (Assistants)

CODE 3 (Staff)

CODE 4 (Hourly Wagas)

CODE 5 (Supplies & Expenses)

CODE 8 (Equipment)

1965-66 Expenditures

CODE 1 (Faculty

CODE 2 (Assistants)

CODE 3 (Staff)

CODE 4 (Hourly Wages)

CODE § (Supplies & Expenses)

CODE 8 (Equipment)

$233,350,
53,200,
49,805,
3,063,
44,257,

18,600,

201,450,
61,384,
43,940,

3,580,
26,411,

31,046,

198,250,
61,080,
35,370,

1,699,

18.80 FIE

9.42 FIE

18,50 FTE

8,75 FIE

17.00 FTE

7.50 FIE

-
* /(// Lo b

* 29, 7800

6/18/68 JUN |

*It is possible that these figures can be obtained from the departmental Statement

of Accounts for the E¥ 1965-66.
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oy 2, 1968

MEMO TO: Members of the All University Council on the Biological Sciences.

FROM: W. E. Briggs, Dean, College of Arts and Sciences.

There will be a meeting of the Council on Tuesday, May 14, 1968 at 2 PM in the
University Memorial Center, Room 159A.

The following material will be discussed:

Based on a proposal by the Planning Committee of the Department of Biology,
the voting Faculty of the Department hereby formally recommends:

1. That the following three new Departments be established as a replace-
ment for the present Department of Biology, as soon as possible:

a. Department of Population Studies
b. Department of Organismic Biology
c. Department of Environmental Biology

2. That these Departments, and the Department of Cellular, Developmental and
Molecular Biology be kept separate only at the upper and graduate levels,
whereas all students planning to study any kind of biology at this
University be required to complete a Biology Core Program of two years
before formally entering any of the four Departments.

3. That the present sections of the Department of Biology at the Centers in [
Denver and Colorado Springs be made autonomous Departments of Biology, |
though their Faculty should be given an opportunity of joint appointment
in a department of their choice in Boulder.

The Planning Committee and the Department of Biology also are in favor of |
that a Council on Biology be established to supervise and assist on problems
of common interest to all the Boulder Departments. Final decision on this
ought , however, to wait until the establishment of the new Departments has
been completed, since its organization and responsibilities need to be
discussed in closer detail.




L T T

Report of the Department of Biology Planning Committee FEB
INTRODUCT I ON

The balance between change and stablility In the biologlcal sclences at the Univer-
sity of Colorado must be welighed carefully, and this commitiee has attempted to be
certain that any recommended changes be meritorious, and not taken for some whim
or fancy. The strength of our present efforts must not be dissipated, and at the
same time we must allow for the orderly modifications which will be necessary fo
meet the new challenges of our science. The Department of Blology has long had

a strong direction in environmental biology, and this area is now In a national and
International upsurge. Maintenance of vitallty in this area is Iimperative. Like-
wise, afforts In morphoiogical and physlological biology have had a useful and slg-
nificant history In the Deparfment. These areas should be placed In a more favor-
able light, with thelir activities being appreciated fully, and challenged to new
growth. Alded by new tools and new dlrections, these areas have the potentiallty
for continued effective contributions to teaching and additions to knowledge.
Everything possible must ba done to encourage the achisvement of such potentiality.
Perhaps the newest ares of development in blology on the Boulder campus has yet to
be defined precisely, and Its boundaries are not fully established. This area,
variously called quantitative, or theoretical, or mathematical, with the words
ecology, genetics, or systematics, or evolution appended, now has a sufficlent
number of Inferested Investigators on the faculty fo be considered as requiring its
own fdentity.

The need for new emphasis on lower levels of biological organization has already
been recognized and the major cutline of Its functlons delineated in the estab-
lishment of the Department of Cellular, Molecular, and Developmental Biology within
the College of Arts and Sclences.

The desire to accomplish modifications with the greatest economy and orderly trans-
fer from present status to new administrative structure, has been another goal of
this committee. The recommendations have attempted to Indicate how we may approach
the modifications without belng unreallstic in development of a new organizational
pattern. Unless we can achleve the changes recommanded below without a major In-
vestment In new staftf and administrative positions, we cannot expect approval of
changes by the Administration of the University.

Above all, the committee has been cognlzant of the necessity to meet the objectives
of the University In Its requirements to traln professional blologlsts, To help In

{contlnued)
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the production of new knowledge through research, and fo contribute to the edu-
cationaj programs of the University. The organizational changes recommended
are designed with these objectives in mind.

ORGANIZATION

The committee proposes that from the present Depariment, three Departments be
formed, thus, In essence adding only two to the existent number of Departments.
These three are: (1) Organismic Blology, (2) Environmental Blology, and (3) Popula-
+lon Studies. The overall organization of blologists would include, with the three
Departments |isted above, the Department of Callular, Molecular, and Developmental
Biology on the Boulder campus, with the Denver and Colorado Springs Center facul-
ties being Independent of the Boulder groups as far as curricuis and administra-
tive actiyities are concerned. However, the members of the bioiogical facultles

of the Centers could be glven jolnt appointments in the Boulder Departments, should
they so desire. In addition to the curricuiar offerings of the Departments, there
must be a core program, developed along well-coordinated Interdepartmental |ines.
The Chalrmsn of the four Departments, plus the Director of the Core Program (ex
offlcio) would form @ Council on Blology for the Boulder cempus. This Council
would be concerned with overall coordinatlon of curricula, financial policy, bulld-

Ing planning and space utilization, and administration of Interdepartmental acti-
vities, facilities, and statf personnel.

Suggested definitlons of the Departments and their disciplinary content are glven
as follows:

(1) Organismic. Descriptive, comparative, and experimental studies of organisms,
with the main emphasls on physiclogical and morphological approaches.

(2) Environmental. Interactions between organisms and thelr enylronments, In-
cluding field, distributional, taxonomic, and experimental studies.

(3) Population studies. Theoretical and mathematical approaches to populations

and evolutionary problems.

These Departments are thought of as being organized in relationship to the approach-
es to blologlical knowledge and research, rather than to the taxonomic groups. The
definitions glven above are broad enough so that, for example, an ecologist who
becomes interested In an adaptive physiology problem would feel no pressure to
change Departments. And yet, should circumstances develop where persons on ona
faculty feel that thelr work would better fit info another Department, machinery

{continued)
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should be provided to consider such a move.

In addition to the several Departments, which are the curricular agencies, there
are several Institutes and the Museum, which are engaged In blological research
and whose staffs are contributing to the blological teaching and curriculum de-
velopment. These should remain autonomous,.bup—whes—theds—parsonnel have laint
B0 P PR e e g o |

fertre—sblob-pertoim o TTotr—interssts, TITh entities should not become degree-
granting units and should not establish curricula outside the Departments.

There are two ways In which the efforts and activities of the Departments will be
coordinated: a Councll on Blology, and a Core Program.
Rach Jf

The Councll on Blology would be composed of the Chalrmen ofhﬂw four Departments
plus the Director of the Core Program (ex officic). This group of persons would

: elect one of its own membership to serve as Chairman of the Counci! on a rotat-
Iing basis. The Council would be concerned with problems of significance to all
of the Departments. As examples, we suggest the following: establishment of
curricular patterns Involving prevention of course dupilcation; purvue over cours-
es which might be offered for credit in all Departments; establlishment of priori-
tles In the addition of staff; development of curricula for teacher training
at the undergraduate and master's degree levels; general development of and ad-
ministration of common facilities, such as stockroom, Instrument shop, greenhouses
and graphics laboratory; planning and utilization of space and facilities; and
establ ishment of overall fiscal policles for the Departments so that none will be
short-changed. It must also have authority fo some preliminary screening of grad-
uate students and helping the undecided graduate students to find the right niche.

The Core Program Is thought of as a series of courses which would be required of
all majors In the Departments involved, It would be so developed to satisfy the
needs of the Departments at the basic level. It should also insure that, regard-
less of the area Into which a student decides to major, he will have the appro-
priate background. All Departments would contribute teaching personnel, both

In regular Faculty and in Teaching Assistants. The Core Program will have to be
developed on the basis of what we now have, with provision for healthy progress
toward something much better, and allowance for modiflication as the course of

| biology itself changes.

The Director of the Core Program must be a regularly appointed faculty member In
one of the four Departments.

(continued)
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In addition to the basic Core Program, there should be other Interdepartmentally
authorized courses at the advanced undergraduate and graduate levels. We might
envisage a Senlor Honors Seminar as one such course, At the graduate level
courses in blomathematics, Instrumentation, history of blology, philosophy of
blology, etc., would fall in such a category. The Council on Biology would

be expected to encourage any such developments which would tend to Increase the
effectlveness of curricula and research.

DEPARTMENT AND CURRICULUM DEVELOPMENT

The members of the present Department must choose thelr Departmental affillation
on the basis of their teaching and research Interests. When such a choice has
been made, they are not necessarily "stuck" to that Department Indefinitely, but
could choose to be considered for transfer to another Department. No officlal
cholce will be required by any faculty member until the Administration has ap-
proved this proposal In principle.

Thereafter, the persons who have selected membership In a particular Department
should start to construct thelr curriculum and establish thelr own basis of or-
ganization. It Is llkely that one member of each group could be selected as a
temporary Chalrman during the changeover period. Committees could be selected to
work on problems which will be faced by the Departments. But the major preroga-
tives for the members should lie within the membership of the Departments, and
not be dictated by outside interests. The new Departments would be informal
units In the old Department of Biology during the Time of transition, probably a

year or year-and-a-half. During thls time the old Department would be phased out,

and additlons to staff would involve only the new units. Once the Departments
are actually authorized, then a2 more formal pattern for each can be established
quickly and the Councli| can start Its operations. Further, It would be expected
that In the establishment of balance In the development of the Departments, the
Council would provide a major coordinating voice, and would insure that all De-
partments be allowed to grow In such a manner as fo Insure that biology as a
whole Is well-represented

The Planning Commlittee should serve as a focus for contlinued planning, organiza-
tion, and advice until it can be supplanted by the Council.

In concluslion, thls committee has attempted to give the widest possible latitude
for orderly growth of a vital, growing science. We must insure that the fradi-

(continued)
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tlonally valld areas of biclogy are sustalned while at the sama Time we encourage
effective proliferation into other areas, some of which have yet to be definsd.

We must Insure these activities both In the research programs and curricular offer-
Ings of the Departments. What Is needed now is the support and active partici-
pation of the members of the present Department of Blology faculty in the develap-
ment of plans for the future.

David Rogers

Phyllls Schultz

Paul Winston

Charles Norris (ex officio)
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AIMS

I. To give breadth and denth +o student's undeérstandings of the bicleglecal
aspects of populetions.

2. Te investigate interactions of organisms within and betwesn populations.

3. Te investigate inheritance patterns of organisms on The population level.

4, To develop predictive models for synthesizing information abouT populations.
5. To make evoluticnary analyses of populations.

6. To carvy through from theoretical developments to practical appllcations
of knowledge gained.

STATEMENT OF PURPOSE

Population studies require the broadest approach possible o produce full
understanding. They regquire a restructuring of certaln efforts within the
fields of bloiogy, psychology and sociology. FProblems In the area have been
recognized by indlviduals for some time, buf these problems were of such extreme
comp fexity that they were not amenable o analysis under the structures of pra-
viously strona discipllnary divisions. Concepts of populations exist In bio-
legical, psychologleal and sociological terms each with some elemants In common
with the other disciplines. For example, behavioral psychologlets are now
making intensive studlas of the genetic basis of behavior, an area much Investi-
gated by bicloglical geneticlsts. Similarly, sociclogists are Investigating the
effects of environmental influences on human populations, In studies not too
different in concept from fhose of biclogists whese interests lead them fo study
Influences of environment on bacterial populations. Likewise, psychologlsts are
peginning To discover that a logical, hierarchical framework for their discus-
sions of different populations musi be modelled on similar hlerarchical structures
Imposed on organisms by biologists. These examples indicate that cerfain psycho-
logists, sociologists and biologists are working in one problem area, and all
heve the primary objective of undarstending populations of living organisms, man
being the major concern.

I+ behooves us, then, to establish within a deparimental framework, a
common maeting ground which will aliow much greater freedom to cross disciplinary
boundaries than has heretofora existed. We intend that this department focus on
populations, without ragard for the traditional separations, merging the various
types of Thinking in a more productive manner. This type of endeavor, therefore,
leans heavily on thepretical and mathematlcal modelling, whereby It can be eas-
ily discovered what thinking processes can be generally epplied +o populations,
including man.

Formation of such a department as outllnad would rasult In one of the
country's outstanding population study groups.
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CURRICHILUM

Since most of tha courses of the old Uepariment of Biclogy are not de-
signed for the objectives of the new Depariment of Population Studies, most of
+he courses of the new Dapartment will have to be designed as new. Howevar,
during its first year of existence the following old courses will be transiorred
+o the new Deparimeni, though later they may need to be replaced or modified:
GeneTics (Biol. 351), Ouantitaiive Genetics (Biol. 412), Taximetrics (Biol 531),
Modern Theorles of Evolution (Bicl. 8511, Plant Biosystematics (Bot. 551}, Plant
Cytology (Bot. 681), Behavioral Genetics (Zool. 410, 432), and Behavioral Eco-
logy (Zool. 544). We visualize The need for nsw courses [n varlous approachas
to genetics and cytology, genetic biogeography and palynology, thscretical
ecology, biostatistics, biomathematics, etc. at the undergraduate and graduate
lovals. AT least some of the courses (such as biomathematics ought fo be
offared during the first yesr of existance of the new Depariment.

Students who want to speciallize in Fopulation Studies at the undergraduate
leval will be required to cemplete the iwo-year core course In biclogy before
entering. In addiilon, they wlll be required to take certaln courses in mathe-
matics, and in other physical and biological flelds which are pertinent fo thalr
underatanding of thelr approach fo population studies. Tha upper level teaching
in this Department will stress ective participation in research work and give
the studsnts oppertunities fo gain depth and breadth in the subject. All upper
leve! students will, also,be required to take part In Departmenial seminers,
which will replace present journel clubs for tralning graduats students in pres-
entatlon of problems and papers. In addition, depariment colloguie-will Take
fhe place of The present seminars as occasions for additional education of the
studsnts through special lectures by faculiy and inviled lecturers.

PERSOHNEL

Faculty

The Depariment of Population Studles will commence with the following
faculty: David W. Crumpacker, Brij M. Kepoor, Estella Leopold (professor-adjoint),
Askall L8ve, and David J. Regers. In additicn, John Rattenbury of the Univer-
sity of New Zealand will *esch & course in evolution during next fall, as a
Visiting Professor. We aexpect other joint appointments from various members of
the Institute for Behaviora! Genetics, +the Unlversity Museum, and the Institute
for Arctic and Alpine Research. :

Although the new Depariment can function and rsach a certain degree of ex-
cel lence with the avallable faculty, IT Is evident that new faculty will be nead-
ad to make the course offerings mest the minimum requirement of a medsrn depatri-
ment reachina for the highest goals in teaching and research in its field.

Threa faculty appolniments are neaded tc continue the present work of one
of the strongest ol in *he present population studies groups, now desig-
pated as the Teximetrics Laboratory. Thesa positions are: theoretical
BY (s . These posittans ere presently
s under Rogers, but af the same
gram of The Univarsity, tesm-tezching
should bes appolinted to faculty
+ 20%) from outside grants.
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leo snflcinate the nead for tha following FTE's in the next five years:

¥ - theoretical, interestad in models of populations,
fcal background.

I. Populetion biolog
with s¥rong mather

2, S#¥atistician - strong Training In mathemstics and stetistics, prefarably
with some formal degree in blology.

3. Biomathematicizn - backaround and fraining In combinetorial mathamatics,
wlth intersst in biolegical problems as a stimulus for investigating use-
ful mathematical proceduraes.

4. Evoluticnary bicchemist - interested in baslc molecular structures
(protein polymorphism, for exsmple) as they influence snd produce
useful models of popuiations.

5. Population biologist - inferested in the siudy of populations using
radictalematry.

Population biologist - interested in the micrometeorclogical problems
of populations.

o

These last six positions are llsted In a descending order of immadizte
needs. That is, we need the first three of these positions for next year's op-
erastions, in order to meet our comitments to the whols fleld of biology. The
next three positions are vitel fo continued work, but any one of the fhres
could be brought on in order, depsnding upon the availability of candidates
and concurrence of the existing faculiy.

Staff Nesds

Since the faculty of the Department of Population Studies wili be consldar-
ably more productive than the present Depariment of Biology (average publications
per year and person in 1967: 6.5, as compzred o 1.9 of the present Department
and 1.0 for the ofher members of the present faculty), Its need for sscretarial
help will be greater. Since David Rogers has a secretary pald from his grant,
+he Department would not need more than fwo skilled secretaries the first year.
One technician, to teke care of living plants and animals, ls nsedad to begin
with but other supporting staff will likely be needed when the Department has
ceme info full action. Some such personnel will undoubtedly ba paid by outside
funds.

As fo the graduate student support, we assume that the present number of
Teaching Assistants of the Department of Biolegy will be evenly dividsd between
‘the new Departments, which then will furnish the core course with 11s peeds of
Teaching Assistants. Additional graduate students will be supported through
Individual or trainlng grants, and by zid of University funds in ganaral
competition.
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SPACE

: Space for The Dspartment of Populaticon Studies will have to be ocuiside

*he Hale Bullding, since the two other new Depariwsnis will nesd zll of The
space’ now occupied by the present Fecuity in Hale. We propose that The space
which Biology now has on loan from the Instifute for Arcilc and Alpins Ressarch
in the Armory be %ransferrad to the Department of Population Studies. In agdi-
4+ion we request that the secend floor, prasently used by the Depariment of
pance ba remodelled for the nesds (offices, lmboratories, lecture room, and
rooms for graduate studenits) of the Depariment of Population Studlies and the
Instifute for Arctic and Alpine Rasearch. This wil! provide sufficlent spaca
for the work and growth of the new Depariment temporarily until space bacomes
avallable In the planned Life Sciences Building. Ths new Depariment and INSTAAR
can be expected to cooperate very clossly In several investigetions and ussl the
sama facilitles; and so It would be very approprisie to have both locatad in
the same bullding on The campus.

Space Reguirements: Estimeted Neads for the Mext Five Years

1. Laboratory
a, Teaching
Principles of Geneftlcs 1350 square feet
Quantitativa and Population Genetlcs 450
Behavioral Genetics 450
Plant Cyvology and Biosystematics 450
Praparation lab for all genetics 810
Taximetrics and Documentation 900
Evolutionary Bicchemistry 600
Auxi liary Space 450
b. Research Laborafories
One for each FTE, 14 1540
Grad. Student, 30 1950
Research Assoc., 10 1 150
Auxi [ 1ary Space 1855
¢. Herbarium Space 675
d. Data Processing Equipment Room 600
e, Instrument Rocm 400
f. Greenhouse and growth chambers 1800
g. Animal Rooms (small mammals and insect growth
chambers, includes cage washing) 1000
h. Auxlllary Space 1420

2. Classroom Facil itias
a. Lectura room (with demcnstration facilities
storarcom) for 200 studenis
b, Three small Classrooms (30 students)
¢. One Seminar Room (30 places, conferences and faculty mesting.)

Oifice Space

14 Faculty of
Gne Chairman's O
Ona Admin. A

? Soc

Wi

e as Officas 200

10

Digitized by the Hunt Tnstitute for Botanical Documentation




za LN

CURRICULUM
Undargraduate Graduate
Principles of Genetics ¥ Taximetrics #
Quantitativa Ganetics ¥ Plant Biosystematics #
Behavioral Gsnetics * Plant Cytology *
Molecular Genetics ® Modern Theories of Evofution ¥
Population Genetlcs * Theoratical Population Biology®
Genetic Biogeography * Palynolagy
Biostatistics Mathematical Hodalllng of Blolog-

ical Systems (Joint with Organlsmic)
Finite Biomathematics
Evolutlonary Blochemistry

# Courses now offarsd. The remeining named courses are meraly suggestive, and
depend upon the FTEs who will joln us.
No mention of cross~disciplinary work is made at This time, but apprepriate
departments on campus will be consulted before any decision on new curricula.

For example, population studies should Include demegraphic studies, now in the
Department of Seciology.
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Proposals for Tha establishnent of a Depariment of Organismic Bloleay

The Department of Organismic Blology will be concarned primarily with
the atiributes of organisms as Individials, The overriding rezascin for such
an approach lies in the fact that the study of The organlsm and its parts,
end development and functions thercof forms a coherent whols in which the
Integrated Interests of the foculty end students will provide a s¥inulating
and effective envirenment of teaching and reszarch. The crgenism is more Than
an arfthmetic sum of I4s callular and molscular components, and et the sama
tima is a structurad and funciloning unit, so That It Is essantial thal the
concerns, experimsntal and obssryvationsl desions, and Instrumenietion be

- somewhat different from those of the other Deparimanis In tha biclegy group.

" It 1s because there would ba distinct academlc sdvantages fo biclogy as a
whole, 1f provision Is mada for such an organization, that we urgs Its
accaptanca.

The atiributes of organisms with which the Depariment will conesrn
Itself are as follous:

I. Hetabolic muchanisms for the objalning, Fransport, and utilizatlion
of maveriais and energy for sustenanca, arowih, and specialized
activitles of the Individual, tegether with mechanisms for removal

i of wasves.

2. Homzozstetic mechenisms, which enabla 1he organlism To rtintain relative
constancy in internal states whlle thare may be alteraticns in +na
environmantal conditions.

3. Chemlcal and neural response machanisms by which organisms respond
- 0 environrenial changas In pa“?ﬂrnnd teshlon, ofien dasignated as
behavioral responses.

4, Developmantal machanisms, especially those which occur at more advanced
stagss, In which There are inferactions botwean dovelopmental procasses
as they cccur In inclplent organs,

in all of the areas which have bzan indlcated above, there wll! be 2 major em-
phasis on the cemparative aspects of those uf?rib;.u., as They relate to
adaptations, while af the same time there will be continued atteniicn o the
teztures which are cummon to all animais end plants, as they have evolved during
. the history of 11f8 on the sarth.

Undergraduate teachling program

A1l undergraduate majors In the Depariment of Organismic Biolagy will ba
expectod fo complete the Core Frogram In Biolegy. This progrem will be designad
Yo propare students In all of the Dzpartmenis of the blelogy group for advancad
work, end all| Depariments wil! participare In the presentation of the Program.
The faculty of the Dapartmant of Organlsmic Blology will confribute signlficantiy
In %his effort. Af¥or the completion of the cors progrem, majors wili eleet
courses in the Dzpariment of Organismlc Blelogy and In other Departments of tha
biology group, as u=li as cou In other ts of the Collega. Tha
courses elocted must form a c ent and meaningful pattern, and the studsnt's
program must be bascd on edvice and approval of an advisor In the Department.
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Nevertheless, thare wlll be enough freadom of cholce for a siudant so that he
wlll bo able to probe fairly deeply Into soms particular aspsci of orgenismlc
blelogy. A progrem of Independent study will be daveloped, enabling the
suparior sfudents fo engego in guidad ressarch, s¥arting in The junior year
and becoming a major ssgmant of tho senior year's program.

Tha Deparimsnt of Organismlc Biology will present necessary sarvica coursas,
for studenis who are engaged in professional degres progrems. Soma of these
servica courses will also ba eleciad by students who deslra broad ¥raining
preparaiory to carcers In secondary school teachlng, and to thesa who ara majors
In other Deparimonts, especially those In the biology group.

Graduata Program

Graduate studenis in the Departwent of Organismic Blology wil) be expeciad
to select courses which will provide them with a thorough grounding in sous
aspact of Organismic Blology, as wall as such courses In other Daparinents which
will Encrease the effectlivensss of iheir programs. The graduate siudent will
be expecied o engago In Investlgative activities which wiil result In 2 contri-
bution ¥o blological knowledgs, In the form of a dlssertation. Emphasls wil!
be placed on candidacy for the dociorate.

Becauso a major proporiion of the graduzte students in the Dapartment will
enter the profession of toaching In colleges and unlversities, all candidates
will be expocted o have experience In tfeaching. The Dapartment will bs expocted
fo contribute graduate students to the pool of teaching assistents for 4he Core
Progrem, as well &s having ¥eaching asslstants for its cwn program.

As The facully and research space and facllities incresse, there will ba
progrems for posi-doctoral programs, which will greatly Increase The effoctives-
ness of the undergraduate and graduate ressarch programs. Training grants for
predocioral graduate studanis will be sought.

The Dspariment will seek active ccoperation with other Depariments In tha
biology group, as well as appropriaie Deparimants throughout +ha University,
such as the Depariment of Acrespace Engincering, the Department of Psycholcgy,
and the Doparimenis of Anstomy and Physiology of fhe Scheo! of Uzdicine. In
addition, The Depariment wiil seek To cooperate with oiher units in +he Univer-
slty, such as the Musoum, the Institute for Arctic and Alpine Ressarch, and
the Institute for Bshavioral Genetics, when it is possible to estadlish Jolnt
efforts. [Flnally, the Capartuwent will cen¥inug what has been startsd this year
In terms of cosparation uiih non-Universivy agencies in The area. Ths start
has besn made with Vha group at Fitzsimons Hospital, headad by Professor-
AdJoint J. P. Hanncn, and we shall seak to estab!lish ralationships with the
siate and federal fish and wildlife sarvices, and with tha biclcalecal group av
the Hartin Company. By such efforts, and with expanded opporfunities for
speciallzed faciiities, 1T Is sxpscied that the graduate and feculty ressarch
pregrems wlll be groutly augrmented. In all such efforts the focus wil! ba on
The organism's adaptive machanlsms, especlally o rigorous environmental stressas.

All the Dspartmants in the Biolegy group will llkely become Involved wora
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slgnl ficantiy In providing advancad fraining for sscendary school fdeachers and
communidy college (junlor collaga) feschars. This Dapariment will sirive to
provide as much help as possibile for such efforts, working with the Facuity of
School of Education. We also onTicipate incressing our effectivensess in Thls
srea bocause +The Directer of +the BSCS, Professor Willlam Mayer, will be a
member of this Depariment.

Cotrsas for +he Departmznt of Orgenismic Biology (¥ suggested new coursas)

A. Undergraduata
). Essentials of Animz! Physiology - now given - mostly as a sarvice cotrse
2. Infroduction to Huzen Anatomy - now glven as service course

3. Comparative Vertebrate Anatomy and Embryolegy = should ba continusd,
espsclally for those who wlil net be speciallzing in anims! morpholegy.

#4, Comparatlive Vertebrate Morphology - should be deveiopad as a full-year
new coursa, combining anztomy, embryology and microanatosy. Only for
thosa specializing in morpholegy. Will require additional staifing.

5. Invertehrate Zoology - currently Taught by member of Environmental
biology group. In Time, new staff will ba nesded,

%6, Invertebrate Morpholegy, Embryclegy, and Micreanatomy - should be
davoloped In peraile! with No. 4, sbove, Wil nead staff eventually.

7. Introduction to Entomology - should bs continusd. Now faught by
wamber of Enviconmantal Bioiegy Depariment.

8. Cell Physlology - should be centinued, Now faught by msmber of Organismic
Blology Dspartment. Might be set up as team-taught with members of
Celiular & Molecular Depariment, or token over by Tha® group.

5. Comparative Vertabrate Physlology - as now taught, or Incressed to 4
hours.

. 10. Comparative Invertebrata Physlology - should be davaloped at undargraduate
level, Incorporating much of what is now In the graduate courzs, and be
taught by person who now teaches thal course. Leval charnged.

_ ®l1. lInsect Physiclcgy - should ba develospd as a new course, In parallsi with
9 and 10 above. HMNew staff nacessary.

12. Plant Morphology - fvo somesters, as at present. The feaching of this
coutsa Is now shared betwasn a mamber of vhis Department and one 1n The
Environmantal Blology Deparimant.

I3, Piant Physiology - should be convinued, and porhaps expanded. Now Taught
by a man of +he Envircnmanial Blology Depariment, and prebably wlll
be continued.
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. help wlth team ¥

14, Plant Embryology -~ should be raguiarly presenied. MNow faught by a
renbar of tha Fopulatien Studies Depariment.

15, [Indapendent Study - Research projecis Yo be carried oul by undergiad-
vatas. Candidates wlll start thelr work ln association with rore
advanced graduate studenis during ths junler year, and by sanlor yoor
wlll bo able eff ctively 1o work on a project of thair oun.

Graduate

There will have fo be consliderable attentlion to res!lgnment of the patierns

of the graduate curriculum. Howaver, wo can suggest a few of the coursas,

some of which are belng offered currentiy, and others of which are projecied.
1, Experimental embryolegy of vertebrates - as now faught

*2. Experimental embryology of invartebrates - should be developad

#3, Experimental anaiysis of plant differentiation - nem = sieff neaded

4. Advenced Plant physiolcgy - as now taught or expanded., Now aiven by
mambar of Environmenial Biolegy Deparitment.

5. Endocrinolcgy - should be dsveloped as @ laboratory course at 500 ievsl.
Might well be foltowed by an advanced endocrinolegy courss,

6. Maurephysiology -~ should ba daveleoped as with No. 5, sbove. Might be
establ ishad more strongly by collaboration with Department of Psychology,
Department of Chemistry (1. Wilsen), and Asrospace Enginesring.

%7. Physiology of Altituds - naw coursa
*8, Physlology of Arid Lends - new course

*9, A sorles of coursss involving effects of envireamental strasses In
animals and plants - now courses

{NOTE: the Fitzsimons group, as wall as reguiar resident faculty wouid
be excelient for this.)

10.. Algoiogy - as ncw teught
Il. Hycology - as nocd Taught

#12. Advanced courses in variebrate and invertebrate comparative anatomy and
aembryclogy - nhow courses
in addl¥lion, membars of thls Deparimsnt would be able ¥o oifer courses or
hing In coursas which couid ba used for all of The Departments
In “he Blology group. Svogestions for These are:

History of Biclogy - now Taughi by member of this Depariment
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th strass on elecironics, hes
'«  Should be expandod and

Insirumentairlion ~ s ona- Somasic
gen Taught by & ramber of
Yeem tavght.

Siathematfcal modalling of blological systens. Hew coursa, vhich could
Involve psopla firem sevaral Bepariinenis, Including Aerospece Enginsaring.
Population Studies, and Bahavicral Ganetles.

Staffing:

‘M 4s obvious from vhe currlcular sugoestions abova that the Depariment of
Organlismic Blolegy, if 17 is 7o achiova sush geoals as have besn Indbeated, would
have o grow. ¥hile B will b2 possible o maks sone nodast baginnings with the
advent of Profasscr Hobari Smith nexr yoar, and vith Profossor-Adjoint Hannon and
Professor fayer baing able vo particlpate more fully, thore will still be savare
restrictlions uwiil more steff Is added. Wo might suagesh Yhat onz FIE per voar
be addad, ovor a span of {ive ysars, and ‘hen a reovaiuatlon preparad fo determing
The future,  In tho additicons of siaff, there should be en attempt %o balanca
additions baiween well-asiebiishad senlor sclentisis.and dhose who have racently
finishod docioraie or posi-deciorate programs. 1T will ba nacessary vo' ha oppor-
funistle 1n recruiiment, so fhat Instend of saylng: "This year we nust recruit &

kind of blelegis®,™ we will says "ihis yeur we wlll recruii The
best kind of person we can find in he field of or or
__» S0 that over a parlod of years wo wili be able o Till ¥ia escential
Spots ih 1he Deparfumant.

The scope of organismic biology as we bave dafinad 1T Is abil] so broad ihat
no Departiment could achlsve complete coverags. Thus In owr reeruiimeni: of
feculty, +vha Csparfimant uill attempt Yo resiricy lis reaserch Intorests, and Thus
The graduate teachliny snd raegsarch progrems, to thosa aspects whleh appear o bo
the most feasiblo for achlevemsnt of success. The folfowing appzar Yo us o be
the aspscis wnich have Tha greatest promisa:

I, Adsptive machanlsys by whlch organisms are sble fo malntaln Thamsaives as

Individuals In #the faca of rloorous envirenmenial siiasses. .

2. |Integrativa mochanisms, both chemical and nsural, which maliniain coordinatad
funcvions of tha oroanism as a whole.

3. lIntegrative mechanlsms which provide for coordinated paiteras of developmsnt
during the differantiation of organs.

Budgot:

% ts cbvicus thai faculty salary budgets would hava o increass, In propar-
tlen o the numbors added zad Yhe lncremants $hat normalty come with effoctive
sgrvice in Vesching and research. Bui over end above Tho salary budgais feor
faculty, “iiere will hova To ba major Hitures Tor Teaching and réssarch
agulpment. 7T ently 7o sacure as mush In Tha way
and roseaipch equipment as pessible
‘o get s hsip from private sources,
suopoi®,  Tha Instremeniation which
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Is absolutely essential for effective work In phiysiology, for exaiple, 1s expensive.
¥a'wlll hava fo have oxtensive purchases of sophisticated ieaching and ressarch
equipment In this arsa, Likewisa, tho space nacassary to house personnal znd
equipmant, iF it Is To bs sffsctive in tesching and research, will have Yo be
expandad greatiy. A lass preminent but necassary part of the Total budget will

be for supplies and expenses, which are showing rapld Increases in cost,
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Organizatlon of a Department of Environmental Blology

The broad area of the blological sclences Is currently burgeoning
and proiiferating to a marked degree, perhaps more rapldly than any other fleld
of knowledge. !n retrospect, we now think of the perlod between (915 and 1940
as the period of major advances In chemlstry, from 1940 to 1960 as the genera-
tlon of major advances In physics. We are now In the early stages of the Era
of Blology, - a perlod which Is being marked by many major fundamental and ap-
plled blological concepts. The growth of the biological sciences may perhaps

be [llustrated by & single example: Blological Abstracts published 14,500 ab-

stracts for the year 1926. The total for 1967 was 125,000 (These figures do

not Include medical and medical-related publications.) Blological Abstracts

now covers more than 7,400 blological periodicals, - a fantastic avalanche of
Information In the |ife sclences. Some of us who are interested In broad areas
of blology must try to keep up with significant contributions In more than 100
technical journalis.

Although there Is much to be sald for the close and cooperative co-
ordination of Lower Division Biology coursework In the form of a Cors Curricu-
lum, the large, growlng campuses are becoming lru:reaslngl; aware of the Inadvisa-
bltity of trylng to keep all blologists In a single large and heterogeneous de-
partment at the Upper Division and Graduate levels. As a result, theare is a
rapldly growlng country-wide movement to reorganize biologists Into several or
many functionally substantive departments, offen as a separate college, school,
or division of a university. Indesd, on many campuses where a reorganization
has not already been effected, such plans are belng considered for the near fu-
ture. Following are examples representing various parts of tha United States:

The new University of Callfornia campus at Irvine has a Division of Blological
Sciences wlth four departments organized on a functional blclogy basis.

The University of Georgla has a Divislon of Blologlcal Sclences with nine de-
partments.
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The University of Indlana has & Divislon of Biclogical Scliences wlth five de-
partments.

The Unlversity of North Carolina has ten blological departments.
The University of Pittsburgh has five blologlical depariments.

Kansas State Unliversity has Just reorganized the blologists into four new de-
partments.

Utah State Unlversity has just reorganized the biologists into about elght new
departments.

Cornel! University has thirteen biological departments (some are agriculturai)
in Its Division of Biologlcal Sciences.

Penn State University has a new Division of Blologlcal Sclences with many separate
departments.

The University ot Utah has five blologlcal departments.

Last, but not least, Colorado State University has eighteen blological depart-
ments (some agriculfural).

A small circle of environmental blologlsts at the Unlversity ot Colo-
rado has been Interested for nearly two years In the establishment ot a depart-
ment of Environmental Blology. The recent majority decislon, In the Department
of Biology, to divide the present department info three substantive blologlcal
disciplines brings our hopes for separate status closer to realization and Invites

the present proposal.
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Teaching and Ressarch Encompassed by

Environmental Blology

The life sclences, as waell as chemistry, physics, psychology, geo-
logy, and geography, are all divided Infto major sub-discipline areas. Chemis-
try, for example, has areas of organic, Inorganic, physlcal, physlological, blo-
chemistry, radlochemlstry, analytical etc. etc. with broad overlapping. In the
same manner, any sub-disclpline In the blologlcal sciences overiaps other sub-
disciplines. Nevertheless, most blological sub-disciplines have distinctive
areas of endeavor and rather definite parameters which set them off clearly
from adJacent sub-disclpiines. Accordingly, we can define the teaching and re-
search areas of Environmental Blology as follows:

A. Environmental Blology is concerned with the Interrelationships
of organisms and environment as manifested by natural
cycles (growth, longevity, blooms), rhythms, community
developmant, community structure, intraspecific relations,
Interspecific reiations, geographical distribution, and
migrations.

8. It Is concerned with these phenomena under natural conditions as
well as under experimental conditions In the fieid and
laboratory. These studies may be primarily radiobiologi-
cal, environmental physiologlcal, energy flow, stc. orlented.
The proposed Department will give some special stress fo
studles best described as physicloglcal ecology - a sub-
disciplina of recent emphasis In environmental studies,
which has acquired Ifs greatest definition and dian In the
past few years.

c. I* Is concerned with the description, determination, and measure-

ment of environmental conditlons.
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D. It Is concerned with adaptations and reactions of organisms to

factors of the environment.

E. It Is concerned with man's use and misuse of the scosystems of
the worid, as well as with man's pecul iar position as an
Interacting organism.

Alternately, environmental blology Is gensrally directly concerned
with such sub-dlsciplines as morphology, anatomy, functional activites of organ
systems, genetics, molecular blology, cellular biology, deveiopmentai bioclogy,
and the description of (new) faxa per se. On the other hand, an environmental
blologist usually finds that tralning In certain of these areas Is necessary
as background, Just as he offen requires background training In chemistry,

physles, or geology.
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Justiflcation

From the standpolnt of the great diversity of our biological and geo-
graphical surroundings, we are In a unique position among American universities
for envlronmental studles. We have only to utllize more fully what we have in
order to profit from our position. We need support and encouragement, but we do
not require multimiilion dollar laboratories. The Unlversity of Colorado Dept.
of Blology provides historical support for the creation of the new Department.
1 the "old" Department of Blology Is known for anything, it Is the area of En-
vironmental Biology. In the past, the majority of research papers emanating from
Blology have been In Environmental Blology. The majority of graduste studenis
are working In this area. Ten of the present Blology Faculty are members of
the Ecologlcal Soclety of America! A separate department of Environmental Blo-
logy will, by Its more restrictive nature, eultivate more meaningful and viable
tles with the Arctic and Aipline institute, ESSA, NCAR, members cf the englineer-
Ing faculty (e.g., pollution orlented), and with the Increasing number of environ=-
mentally-directed people In Geology and Geography. Certaln of these malti-
lateral |lalsons have been Investigated already, and the response has been most
promising.

The Increasing numbers of environmentally Involved establishments and
individuals in the Bouider area and In the Unlversity argues for the wisdom of a
Unlversity department of Emwironmental Blology and |s prophetic of the growing
Importance of this reglon as an environmental center for the Nation.

We are convinced, therefors, that a Department of Environmentai Blo-

logy Is a most loglcal unlt of reorganization. That This contention Is part and
parcel of the growing signlflcance and worid-wide awareness of environmental

blology may be Illustrated by the following |tems:

Digitized by the Hunt Institute for Botanical Documentation




6

A. Editorials in newspapers, magazines, and technical journals (e.g.,
Science) clearly point up the coming domination of blology
by environmental biology.

B. Greatly Increased attention Is being given to marine, fresh-water,
terrestrial, and alr pollution by Federai, State, and private
agencles. This Is fundamental environmental blology. (A
Tralning Program In aquatic and pollution blology Is currently
being drawn up by several environmental blologists In the Dept.
ot Blology.)

C. The estabiishment of ESSA Is an officlal national recognition of en-
vironmental biology. ESSA does not now cover blology per se,
but doss Include much oceanography, and It Is only a question
of time (perhaps five years) befors ESSA will enormously ex-
pand Its activities In biological directions. Many unlver-
sitles are already quietly looking forward to further cooperat-
fng with ESSA when blological investigations are added to the
activities of this agency.

D. The world-wide IBP, to last at least ten years, Is primarily an en-
vironmental biology undertaking. Many universities are already
cooperating, and several University of Colorado blologists are
currentiy formulating plans to Join this endeavor from the
standpoint of the productivity of mountain terrains.

E. For many years the National Science Foundation has recognized the basic
unity of environmental blology by having a large Sectlon on
Environmental Biology. In a comparable fashion, the National

Institutes of Health have made a great many awards In the area

of fundamental environmental biology. (One member of the present

Blology faculty Is currently drawing up a proposal In environ-

mental blology to be submitted to NIH.)
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F. The world-wida attentlon belng accorded to the Increasingiy critical
shortages of water and food by countless governmental and pri-
vate orgenizations Is basic recognition of the Importance of
environmantal blology.
G. About 15 majJor U.S. universities are cooperating in a galaxle of major
environmental blology research projects. The establishment of a
Department of Environmental Biology at the Unlversity of Colo-
radio would greatly enhance our chances of being asked to par-
ticipate.
H. It now appears that the tradition-bound Mational Academy of Sclences
Is about to add & significant number of outstanding environ-
mental blologists to its membership (Sclence, 19 Jan. 1968.)
The organization of a new Department of Environmental Blology at the
University of Colorado would follow the example set at a surprising number of
progressive Instltutions and campuses, Including the following few examples:
The Environmental Biology Unit at the Du Pont Savannah River plant.
The Environmental Blology Unit of the AEC at Henford, Washington.

The new Depariment of Environmental Blology at the University of California (ir-
vine),

The new Dept. of Environmental Sclences at the University of MNorth Carollna.
The new Department of Environmental Blology at Kansas State Unlversity.

The new Department of Environmental Blology at Utah State University. (This De-
partment has a separate budget !ine In the State Leglslature's budget.)

New Environmental Blology departments on at least two outstate campuses of the
University of Wisconsin.

A new and reorganized Environmental Blology Department is under strong considera-
tion at Corne!l Unlversity.

The University of Georgla has a large Environmental Biology Institute.

There is absolutely no question that the announcement of the estab-

{1shment ot a new Department of Environmental Blology at the Unlversity of Colorado
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would attract much attention and approbation throughout the country. (Many of
our colleagues will doubtless react by saylng "Well, It's about time!"™) The De-
partment will attract a substantial number of undergraduates and Increasing num—
bers of graduate students. Faculty membership In such a Department should also go
far toward heiping us get NIH, NSF, etc. grents.
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Pmsgacfus
Faculty: In its first year of operations, the Department of Envlron-

mental Bloiogy would Inciude 8 to |0 members of the present Dept. of Blology plus
| or 2 assoclate members from the Denver and Colorado Springs centers. Bacause
the basic course In Animal Ecology would presumably no longer ba taught (owing

to the transfer of one faculty member to another department where he would not
offer this course), we must have one new Junior faculty member to be added to the
Environmental Biology Faculty. in the succeeding six years we should add at
least three new faculty members. If a group In the Environmental Biology Depart-
ment Is successful In its appllication for a training grant from the Federai Water
Pollution Control Adminlstration (now In preparation}, then the salarles of two

of these men would first be pald out of the grant, and then phased Into the Unl-

versity budget.
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Lepartmantal Curriculum Yor an Undergraduate Major [n Environmental Blology
Required L.D. sclence courses to ba taken outside the Life Sclences

Chemistry (one year)
Physics (one year!

Il. General Blology 8 credits
Other L.D. Core Currlculum
courses In the Life
Sclences about 6 credits

I11. Lower and Upper Division courses to be offered specifically In the De-
partment of Environmental Blology. (The specific courses to be declded
by the needs and plans of the Indlvidual students.)

Principles of Ecology

Animal Ecology

Piant Ecol

Field Zmlg

Parasitology

Aquatic Invertebrate Zoology at least 20 credits
Invertebrate Zoology
Ecosystems of North America
Blogeography

Ornithology

Introduction to Blostatistics
Independent Study

IV.  Pertinent courses to be taken In other departments In Blologlcal Sclences
and In Geography and Geoiogy.
at least 6 credits

Courses to be offered at the Graduate Level

Journal Club Comp. Animal Physiology
Master's Thesis Anal. & Prep. Papers In Blol.
Doctoral Thesis Soli Deveiopment & Morph.
independent Study Radiation Bloiogy*

Animal Geography Population Dynamics
Peripatetic Biclogy Blology of Rooted Aquatic Plants*
Seminar In Animal Bshavior Ecological Plant Physiology
Recent Advances In Animal Ecology

lchthyology

Dynamlcs of Mountaln Ecosystems

Stream Blology

Limnol

Biclogical Oceanography®
Benthic Biology®

{* - new courses to be offered as soon as possibie,)

for the Environmental Biology Group,

19 11 69 . R. W. Pennsk X
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MEMO TO: Maorbers of Tha All University Council on The Blulogical Sciences.

FROM: David J. Rogers, Professor of Elology

This is 2 reworked prospecius for +he Population Studies Dapartment, made

necessary by changes 1o potential faculty members.

Please substituta this copy for the one sent out by Dean Brigas last weeak.




DEPARTMENT OF POPULATION STUDIES

AIMS

i |. To give breadth and depth to student's undsrstandings of the hiological
aspects of populations.

i 2. To investigate interactions of organisms within and between populations.

To iInvestigate inheritance patterns of organisms on the population level. -
4. To develop pradictive models for synthesizing information about populations.
5. To make evolutionary analyses of populations.

6. To carvy through from iheoretical develepments to practical applications . _:J
of knowledge gained. |

STATEMENT OF PURPOSE

Papulation studies require the broadest approach pessibie fo produce full
understmnding. They reaulre a restructuring of certain efforts within the. {
fields of blclogy, psychology and socloloay. Problems in the srea have been |
racognizad by individuals for some time, but these problams were of such extreme .
comp lexlty that they were not amanablis to anslysis under the siruciures of pra-
viously strona disciplinsry divisions. Concepis of populations exist In blo-
logical, psychological and sociologlcal tarms each with some elements in common
with the other disciplines. For example, behsvioral psychologlets are now
making Intensive studles of the ganetic besis of behavior, an area much fnvesti=
gated by biologlecal geneticists. Similarly, scciolegists are ipvestigating the
ettects of environmentsl Influsnces on human populations, in studies not foo
different in concept from those of biologists whose Interests lead them To study h
Influences of environment cn bactsrial populations. Likewlse, psycholeglsts are
beginning to discover that a loglcal, hierarchical framework for their discus-
sions of differont populations must be modelled on similar hierarchical structures
imposed on organisms by biologisfs. These examples indicate that carfaln psycho-
logists, socialoglsts and biplogists are working in one problem area, and all
have the primary objective of undersitanding populations of Iiving organisms, man
being the major concern. .

I+ behooves us, then, to ssiablish within 2 deparimental framawork, @
common meeting ground which will allow much creater freedom To cross diselplinary
boundaries than has heretofors existed. We intend that Thls depariment focus on
populations, without regard for the fradiiional separstions, merging The various
types of thinking in a2 more productive manner. This typs of endeavor, therefors,
leans heavily on theoretical and mathematical modalling, whersby it can be eas-
ily discoverad what thinkIng processes can be generally spplied to.popuiations,
including men.

finent as outlinad would rasult In one of ths

Fermation of such a depa

1
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Since most of the courses of the old Deperteant of Blology are not de-
signed for the objectives of the new Depariment of Population Studles, most of
+ha courses of ths new Deporiment will have o be designed as new. 'HowWever,
during its first year of sxisfence the following old courses will bs transterred
o the new Depariment, though later they may need to be replaced or modlfled:
Genetics (Blol. 3511, Ouantitative Genetics (Blal. 412), Taximatrics (8iolk 5311,
Modarn Theorles of Evolution (Biol. 651), Plant Biosystematics (Bot. 551}, Plant
Cyfology (Bot. 681Y, Behavioral Genefics (Zool. 410, 432), and Bshavioral Eco-
logy (Zool. 544). We visuallize the need for new courses In varlous zpproaches
fo genetics and cytolegy, genetic biogsography and palynology, theareticsl
ecology, blostatistics, blemathematics, etc. at the undergraduate and gradusie
levels. At least some of the courses (such as biomathematlcs ought to be
offered during the first year of existence of the new Depariment.

Students who want to speclalize In Fopulation Studles at the undergraduata
Jeval will be requirsd to complete the Two-year core ccurss in blology before
entering. In eddition, thay will be required to take certaln courses: In methe-
matics, and in oftier physical and biological fislds which are parilnent to fheir
undarstanding of their approach to population studies. The upper level feaching
in this Department will stress active parficipation in research work and glve
the students opportunitiss to gain depth and breadth in the subject, All upper
leval students will, alsc,be required to take part In Departments! seminars,
which will replacs prasent Journal clubs for tralning graduate students In pres-
antatlon of problems and papers. In addition, department colloquia will Take
the place of the present seminars as occasions for additional education of ths
students through special lectures by faculty and Invited lecturers.

PERSONNEL

Facul

The Depariment of Populatien Studies will commence with the following
faculty: David W. Crumpacker, Brij M. Kapoor, Estella Leopold (professor-adjoint),
Askall LBve, 2nd David J. Rogers. In addition, John Ratienbury of the Unlver-
sity of New Zealand will tesch a course in evolution durlng next fall, as a
Visiting Professor. We expect other joint appointments from varicus meibars of
+he Institute for Bshavioral Genetics, the University Museum, and the Institute
for Arctlc and Alpine Ressarch.

AlThough the new Dapartment can function and reach a cerfain degres of ex-
cellance with the avallable faculty, It is evident that new faculty will be need-
ad to make the course offerings mest the minimum reguirsment of & madern depart-
ment reaching for the highest goals ‘in teaching and resgarch In Its flald.

Thraa faculty appointments are negded To continue The prasent work of one
of the strongest alements In the present population studies groups, now deslg-
nated es The Taximetrics : theoretical
systematist, blomathe ttans are prasent
fillad by st ors worklng of . but et the smme
+ima ars par tlng in 1h
in Blology ]

Thesa po
under R




ntlicinsta the nead for the following FTE's In the next five ysors: -

|. Population biologlst ~ theoretical, Interested in models of popujations,
with strong mathemetical background. i

2. Statistician - strong frainlng In mathematics and stetistics, preterably
with soma formal degree In bloleay, ] L

3. Biomathematiclan - backaround and training In combinatorizl mathematics, 15
with Intarast in biclogical problems as a stimulus for Investigating use- 1
ful mathematical procsdurass.

4, Evslutionary biochemist - interested in basic molscular struciures
(protein polymarphism, for example) as they influence and produce -
useful models of populations. o

5. Population biologist - interested In the study of populations using )
radiotelematry. y .

o

Population biclegist - interasheéd in the micrometeorclogical problems -
of populations. o

These last six positions are listed In a descending order of immediate v
needs. That Is, we need the first Three of these positions for next year's op-
erations, in order To meet our commitments fo fhe whole field of tiology. The
next three positlons are vital to continued work, but any one of tha Three
could be brought on In order, depanding upen the avallability of candldates
and concurvenca of the existing faculty.

Staff Needs

Since the faculty of the Dapariment of Population Studies will be consider-
ably more productive than the present Depariment of Blology (average publications
per year and person in 1967: 6.5, as compared To 1.9 of the present Department
and 1.0 for the other members of the present faculty), Its need for secrstarial
help will be greater. Since David Rogers has a secretary pald from his grant,
+he Depariment would not nesd more than two skillad sscrefaries the first YEEr,
One techniclian, to tzke care of living plants and animals, is nssded to begln
With but other supporting staff will Ilikely be neaded vhen the Department has
ceme Info full sction. Soma such personnel will undoubtadly be paid by outslde
funds. I

! As o the graduste student support, we assume that the present number of
Teaching Assistants of the Department of Biology will be evenly divided befwesn
the new Dapartments, which then will furnish the core courss with 115 needs of
Teaching Assistanfs. Additional graduate students will be supported Through
individual or training grants, and by aid of University funds in general
cenpetition.
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SPAGE

Spuce for The Department of Population Studiss will have fo bs outsida
*he Hale Bullding, since the itwo other new Depariments will neso all of tha
space now occupied by the present Faculty in Hale. We prupose that fha space
which Biology now has on loan from the Institute for Arciic and Alpine Research
In the Armory be transferred to The Depariment of Population Studies. In addi-
Tion we request that tha second floor, presently used by The Dapariment of
pance bs remodelled for the needs (offices, laboratories, lecture room, and
rooms for graduate siudents) of the Depariment of Fopulation Studies and tha
Institute for Arctic and Alpine Research. This will provide sufficient spaca
for the work and growth of the new Department temporarily until space bBscomes J

G

avalliable In the planned Life Sclences Building. The new Depariment and INSTAAR
can be expectad to cooperate very closaly in several investigations and usa the
same facllitles; and so it would be very apprepriate to have both locatad in

the same bullding on the campus.

Space Requirements: Estimated Neads for the Next Five Years

L. Laboratory '
a. Teeching )
== Principles of Genetics 1350 squsre teed
i Quantitative and Pepulation Genetics 450
o Behavioral Gsnetics 450
Plant Cytology and Blosystematics 450
Preparation lab for all ganatics 816
Taximetrics and Documentation 900
Evolutionary Blochemistry 600
Auxi liary Space 450
b. Research Laborafories
One for sach FTE, 14 1540
Grad. Student, 30 1950
Research Assoc., 10 1150
Auxi|lary Space 1856
c. Herbarium Space 675
d. Data Processing Equipment Room 600
e. Instrument Room 400
f. Greenhouse and growth chambers 1800
G- Animal Rooms (small mammals snd Inssct growth
chambers, Includes cage washing) 1000
h. Auxiiiary Spacs 1490

r
.

Classroom Facilitiles

a. Lecture room (with demenstraticon facilfies
storaroom) for 200 students

b. Threa small Classrooms (30 stu

¢, Ong Saminar Room (30 places, con

5. Office Spaca
I4 Feculty offi
One Chalrmen's
One Admin. A
2 Secretari

|0 e ssocinteas Qffices
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sl Undsrqredu-‘.«‘te Graduate

v = Principles of Genetics ® Taximairics ®

i 1'. Quantitative Genetics * Plant Blosystematics ®

I Behavioral Genetics * Plant Cytology ®
. ] Moleculer Genetics * Modarn Theories of Evolution ®
:-}I Population Genatics ¥ Theorotical Population Blology®

: Genetic Biogeography ¥ Palynology

'_I Biostatistics sathomatical Model ling of Biclog-

) lcal Sysfems (Jolnt with Organismic)
Finite Biomathematics
Evolutionary Blochemistry

'4 # Cources now offered. The ramaining named courses are meraly suggestive, and
g _‘_ depend upon the FTEs who will joln us.
'. Mo mention of cross-discipiinary work is made at fhis time, but appropriate

departments on campus wil| be consulted before any decision on new curricula.
For example, population studies should include demographic.studies, now In the
Dapartment of Scciology.
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BASIC CORE PROGRAM

PROPOSED
FOR
ALL BIOLOGY MAJORS
AT THE
UNIVERSITY OF COLORADO o
[f“\/ / //
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UNIVERSTYY OF COLORADO
BIOLOGY DEPARTMERT

@ Hay, 1968
T0: Ppculty of the Dopartment of Biology

FROM: Dr, Willism Mayer Dxr, Pavid Norr»ig

Dr, Jack Carter Dr, Olwen 7illiam
Dr. Glen Paterson Dr, J, Windell

Dz, Charles XNorwyis

SUBJECT: EEPORT FROX THE BICLOGY CORE CURRICULUM AD ROC COMMITTEE

GEXGRAL INFORMATION

1, The proposed core will involve no immediate alterations in ocur presunt
curricnlum.

Z. This core would not be initlated befors 18G2-1870 academic year, Thia witl
allow time to finalize ell plons and corrsct all bulletins,

3. Principals of Ecology and Genetics are currently being offered and would
refuire only minor slteraticns, The othexs will bs developed by teans of
interonted depavrtmental faculty and/or new faculty who are specialized in
each avea, These teams will work im coovdination with the core coomittee.

4, The oniy Tequest of the present faculty st this time is to specify the
individua! fopics, ete, from physies, math end chemistry that n student must
lnow and will use in each course you now teach (form attached).

NEW ARTS & SCIERCES RBQUIREMSNTS: (Taken f£vom psge 5 and 6 of ths most recent
Axts & Sciences Bulletin)

A, COLLECE REQUIRSMENTS
The following five yequirements apply to =il Bachelor of Arts ond Bachalor

of Fine Arts students., For reguirements epplving to Bachelor of Sciecnce candidates,
soe alphobetical listing of the specifie enrrienlum in the section on Coursen
and Programs.

1. mhmonities

2, DNatursl Sciences

3. Bocial Scignces
in anch of these three, 2 two-scmestor course coubinations are required, Liste
of courses that will satisfy the requirvements will be availsble prior to the
beginning of the Iail term,

4, Toreign Lenguage

5. Physical Edueation

B. MAJOR REQUIREMINTS

¥or the Bacholor of Aris degree, students sre roguired to present a mininum
of 30 semester homts of € giade or botter, 16 of which must be in upper division
conrses, Tihe gryade aversge for all work in the major ficld must be at lesst C., ot
more than 46 homrs in the major depariment may be counted toward the 124 hours
required for gradustion,
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SOME TEOUGHTE CONCERNING BECUINRMERTS CUTSIDES THE DEPARTEENTS

The committee discussed nt length the problom of reguired eoursos im pddition
to those taught in the various blology departments, It wes sgrsed that eagh of
the foar departments should be free to set their specific requirements. It was
folt that each depariment will undoubtedly require one yeex each of chemistry,
physics and mathematics and that the gtudents' backgrounds and interests sro
fmctors to be considersd jin the spoecific coursss that should be selscted.

It was unmivously ngrood, however, that requiring ono your of emch of the sbove
is not the solution to modern biological scademic training. Hence; it wam
recommended that:

1. The biclogy department faculty indicate in writing (pee nttnched foom)
wmmmnwmmtmmmmmmwmm
division (L00 & 200}, upper divimion <200 5 400) aod 00 level comses.

2. Once this infosmation i= compiled, negotintions will be arramged with
the sppropidgie persons in the Chemistsy and Physics Depoviments o
discuse Lhe noods and roquivements oi owr studento xegawding biologi-
cal physics and biological chemlstry.

A majority of eosmiftes wemboers felt thet at the undexgreduate level,
the need for the students to elect @ course in biostatistics mny ba moxe valueble
with 8 one year backgwourd in mothematics than mathematics with caleuius,

ADVISING SYSTER 1M BIOLOGY

Students najoring in biclogical sclence will be idemtiiied in each of the
cora courses (and can idontify themselves io the department at emy time). All
nemes will be submitted to the Advising Coordinator, Dr, Jemes Smith. Each
of the four depertments and the cove progrem will appoint as many wndergraduate
gtudent sdvisors &s neeessary, Or, Smith will assign each student to mn
sppropriate deparimental adyisor, It is reconmended that students discmss their
scadomic progras with thelr assigned sdvisor at loast once during each scedemic
yesr, Each asdvisor may koep @ veoord of all student visits.
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Proposed "CORE" Cuvriculum in Biology ~ University of Coloredo

Eavirvomientel Blology

puevelopmentel Biology

(Proposed Departwents)
Department Depertment of Department Papartment
of Cellulsy, Molegular and od of
Organienic Biology Popuiation Studies

: m-%‘;cé_r.e.& 4

1\

(|
A : Principles of
Principles of Principles of Principles of Principles ol Evolution and
Development Physiology Genetics g;:iogy fBystematics
B =P B___-% B351-9? ? 5___-?
Genarel Blology
BLOZ2-4
B1, Bol,
Gouornl Biology 10g=¢
Biol-4
Bi. Soi.
103-4
(Pumbey of hours of
lecturoe given in
Genoral Biology on
the ehove subjecta)
(Plent & 5 O’Isnt & 6 e

sndmpl)
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B10OLOGY MAJOR

This major will be given only with the 20-hours-in-education
plan and is provided only for the convenience of sfudents going
into secondary school teaching. Others should consider a regular
major in Botany or Zoology. Required courses In the new major will
be:

Biol, 101-102 General Biology, or scores 8 hrs.
of 4 or 5 on the Advanced
Placement Test in Biology,
or Biol. Sci. 103-104,

Biol. 351 Genetics 3 hrs.
Zool. 322 Human Physiology 3 hrs.
Zool. 232 Field Zoology 3 hrs.
Bot. 231 Field Botany 3 hrs,
Bot. 311 Plant Morphology 4 hrs.

TOTAL REQUIRED HOURS: 24 hrs.

Candldates for this degree will also elect 5 additional upper
division hours In Botany and/or Zoolegy, and will minor in Chemistry
and one other fleld to be decided In consultation with the Biology
advlsor. In addition, all candidates are requlred to present math=
ematlcs rather than philoscphy as a graduation requirement,
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BOTANY MAJOR REQUIREMENTS, Department of Biclogy, University of Colorado

Major First Minor

General Biology (Biol. 101-102, or B8 hrs. Zoology 6 hrs.
Biol. Sci. 103-1C4, or Advanced (Specific courses to
Placement in Biology, scores of ba decided on consul-
4 or 5) tation with Department

Genetics (Biol. 351) 5 advisor)

Field Botany (Bot. 231) 3

Morphology of Non Vasc. Planfs Second Minor
(Bot. 311) 4

Plant Physiology (Bot. 421) 4 Chemistry B8-10 hrs.

Plant Ecology (Bot. 441) 4 {Preferzbly Chem. 10l

or 103 or 105 and 104
or 106)

In addition to the six courses |isted above, each Botany major, in con=
sultation with his deparfmental advisor, should choose one of the four
fol lowing sequences:

A. College Bacteriology (Bact. 201) 4 D. Ecosystems of N.A.
Organic Chemistry 8 (Bot. 442) -3
(recommended electives include Physics, Class. of Flowering
Calculus, and Biochemistry) Plants (Bot. 312) 4

Morph. of Vasc. Plants

(Bot. 312) 3
(recommended electives
include Geomorphology,
Blostatistics, and Soll
Science)

B. Morph. of Vasc. Plants (Bot. 312) 3
Developmental Pl. Anatomy (Bot.561)3
Class. of Flowering Flants

(Bot. 431) 4

C. Morph. of Vasc. Plants (Bot. 312) 3
Col lege Bacteriology (Bact. 201) 4
Algology (Bot. 411) or 3

Bryology (Bot. 513) or
Lichenology (Bot. 512)

General Information

Majors must take Mathematics (rather than Philosophy) 2s a graduation
requirement.

The following are suggested electives outside the Department of Biology:
Physics, Geology, Paleontology, Statistics, Calculus, Climatology, Geography,
Conservation, and Radiochemistry.

German, French, and Russian are especlally recommended as languages
which might be selected to fulfill the language requirement for the B.A.
degree. These languages have especially large scientific literatures and
are particularly useful for the student who expects fto go into graduate
work.
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BOTANY MAJOR REQUIREMENTS (cont.)

Page Two

A student may have no more than 45 hours in his major field to count
in the 124 hours required for graduation. Sixteen of these 45 hours
must be in upper division courses in the major field. Majors must have
at least 30 Botany hours of "C" or better.

Botany for Distributed Majors

|f Botany is the field of specialization or one of the two other fields
in the distributed plan, a minimum of 30 or 12 credits, respectively, is
required toward the fotal of 60 for all three fields. A specific program
should be worked out with the Botany departmental advisor.

Distributed majors should choose their courses from the list for the
major field; that is, a student with a distributed major in Botany should
choose his courses from the list of six primary courses required for
Botany majors, not just any Botany course listed in the Bullefin. The
same applies for distributed students with a Zoology or Botany minor.
There is no Biology minor.
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Z0OLOGY MAJOR REQUIREMENTS, Department of Blology, University of Colorado

A. CORE COURSES FOR ALL ZOOLOGY MAJORS :
General Biology (Biol. 101-102) or Biol. Sci. 103-104
Genetlics (Biol. 351)
Principles of Ecology (Biol. 241)

Vertebrate Comparative Anatomy & Embryology (Zool. 313)
Cell Physiology (Biol. 421) or Human Physiology (Zool. 322)
(All majors must have at least one year each of college

chemistry and mathematics)

B. ONE OF THE FOLLOWING SEQUENCES:

{80 S

Evolutiona Blolgziix
Invertebrate Zoology (Zool. 411) or Parasitology

(Zool, 211) or Entomology (Zool. 212)
Two courses in taxonomy
Departmental elective

Environmental Biology
Animal Ecology (Zool. 441)
Recent Advances in Animal Ecology (Zool. 546)
Taxonomy course
Invertebrate Zoology (Zool. 411) or Parasitology
(Zool. 211) or Entomolegy (Zool. 212)
Departmental elective

Genetics
Vertebrate Physiology (Zool. 421)
Cell Physiology (Biol. 421) (core course)
Two advanced courses In genetics
Departmental elective

Developmental Biol
Experimental Embryology (Zool. 561)

Cell Physiology (Biol. 421) (core course)
One course in advanced genetics
Departmental elective

Functional Biolg¥
Vertebrate Physiology (Zool. 421)

Cell Physiology (Biol. 421) (core course)
Biochemistry or Plant Physiology (Bot. 421) and

Microbial Physiology (Bact. 520)
Departmental elective

C. Two minors, as follows:

l.
2.

A minimum of & hours in Botany and/or Bacterlology.
A minimum of 6 hours in one of the following areas:
Chemistry, Geography, Geclogy, Physics, Psychology,

"‘UINDIQ

3-5

2-5

LER

Mathematics.

D. Additional electives to be decided in consultation with the advisor,
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ZOOLOGY MAJOR REQUIREMENTS (cont.)
Page Two

General Information

Majors must take Mathematics (rather than Philosophy) as a graduation
requirement.

German, French, and Russian are especially recommended as languages which
might be selected fo fulfill the language requirement for the B.A. degree.
These languages have especially large scientific literatures and are particularly
useful for the student who expects to go into graduate work.

A student may have no more than 45 hours in his major field to count in the
I24 hours required for graduation. Sixteen hours of these 45 hours must be
in Upper Division courses in the major field. Majors must have at least 30
Zoology hours of "C" or befter.

Zoology for Distributed Majors

If Zoology is the field of specialization or one of the two other fields
in the distributed plan, a minimum of 30 or 12 credits, respectively, is
required toward the total of 60 for all three flelds. A specific program
should be worked out with the Zoology departmental advisor.

Distributed majors should choose their courses from the list for the major
field; that is, a student with a distributed major in Zoology should choose his
courses from the list required for Zoology majors, for distributed students
with a Zoology minor. There Is no Biology minor.
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1pes-68
GERSRAL BICLOGY

Bl01 BEIEF STISARY CUTLINE

Approx.
Hours of
Lectuxa
m.-...’-.-.-.'..-.‘.-l..I- -.‘t..II.C-...."‘...I....II. 5
Hivexnity
Chpvacteristics of Riving Things
Taxonomy

BIOLOGY OF OBGANIC HOLMCULES ssssssrsnvssrerasisissarsnsatattanninses 5

Yats, Carbohydrates, Proteins, Amino Acids
Enzymes
Origin of Easth and Life
CRLLULAR BIOLOGY s anevesnsosnsassssassssnsdsnstsparssonessnsqsonsne 10

Coll Theoly

Stracture and Funetion

Bicphysics

Cherscteristics of Enexgy

Energy Transfornations

Coll Respiration

Photosynthesis

Cell Reproduction -~ Mitosis and Eolosis

OEMETEC BIOIOGY, s cesauransssassssscansennnstsaunsarvaansnesatsssns a3
Mendelian
Biochamicnl {olocular)

DEVEIOPMIDTAL BIOLOGY veesrensnsisrasonsonnstasisassnsssvennioans 6
Bidbryology of Staxfish, Chick
Anatomy and Physiology of Humsn Beproduciion
Experimental Bubryology

OROTIOTAN BIOLOGT cavsssonassnisrsnsnissasssssnssssomnsssinases =8
Bacterie, Bivegreen Algeo, Algae, Protozos, Slime Molds, 40 hours of

lecture

Fungl, Lichens
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1268-89
GEFERAL BEOLOGY

H102 BRYUF SUNMARY CQUTLINE

MIl‘lltlrtl't.!t“lnll“l N R R RN 1
SBYRIERIC BIGUOST

ANTNAL BURYEY (InverteDTates)...ssevesistassasnsasssncsarssnna ]
Porifers, Coclenterats, Platyhelminthes, Nematods,
Anzelida, Arthropeds, Mollusen, Zchinodermata

ARTEAL STURVEY (Vertebintes)aiuissssasrisnsssranasnrsrnisnnnny 2
Chordstn, Hemickerdatn, Urcehordata, Cephelockordate,
Vertebratn, Agnothe, Placodermi, Chondrichthyes,

Osteicthyes, Amphibie, Reptilia, Aves, Mempulis

ANIMAL PHYD IOLOGY (ﬂ}mm)........-.--,u-uun...-...-.co- [
Digestive, Boert and Clronlatory, Respirstory,
tory, E¥pdeorine, Nervous and Euscegiar Homeoatacis

PIANY SURVEY W)-t---o-.uo-0t.o.o-.n-.-o-.oﬁnl-.o-- -]
Liverworts, Truo Hosses, Clud Fosses, Hormetails, Pemns,
Gymnosperns, Anglosporms

PIANT PHYSXOLOOY conssosasesssnssasnsusinsssestnunssonesannoen T
Transiocation, Tronspiration, Trophisma, Phytchormones,
Photoinduction

HREAVIOAAL BIOTOOT . sasessearoreervertssovtsatersensasssaassnansan 4

The Hature of Behavior, Trophismas, Taxes, and Reflexes
Inberitance ond Ioaming in Behavior

Types ol Learning

Hotivation, Types ol RBelossers

Communieation, Evoluiion of Behavior, Orientation Behavior

POPULATYON AND COMMUNITY BOOLCOY .. vevornsnsssnsanntantssnsransnnas 7
The Physical Envircmment, The Ylow of Energy snd Heterials,
Interspecific Interesctions, Populations as Units of Stzue-
tare end Functioen, Coummunity Change, Biogeograpiy, Pellution

EVOLUTIONARY BIDIOGY sossensesttosantssensnvasanspsrnanssosvsnsonse 3

Bvolution as change in the genetic makeup of populations, 40 h"""‘?‘ of
CGenedic variation, tho geno pool, the rate of natural selec- lecture

tion ndaptation, spocles and specintion, the coucept of phy-
logeny, phylopeny and classilfication
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GEAEMAL BILLOGY B1OL

nGa
0/47-9/%0
0/28-9/37
§/30-10/4
10/7-10/11
10/14-10/13
10/21+10/88

10/20-11/1

11/4~01/8
1171141716
11/18-11/23
Aa/u-12/6
12/8-14/13
13/16~12/20
1/6-1/10

a BEEHETME 33 215="f

FALL 1905-00

SANORATONE

Intreduction

Biology of Ovganie Molocules
Hicroscopy ond The Netrzie Systex
Collp and Their Orgasizstion
Osooregulation

TRAN

Paper Chromstography of Plapt Plgments
nnd Amine Acids

Fhotosyutiotic fate apd Aespirstion
Cell Beprofiwetion

IXAM

Genatics

Devolopmmtal Dioiogy

Plology of Moners & Protista

RRAR

I. Monday, October 14

1. Moodny, Movember 11
111. Mondny, Decosber 9
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Iz
LXL

XX
Eix
Xixx
v
vV
Ivi

DATE

3/8-2/7
Z/10-2/14
2/1T-2/21

A/A1-~4/28
4/28-5/2
§/6-5/8
5/13-5/16
5/19-8/24

LECTURE EXAMS: I.

i1.
11,

OEHREAL BIOLOGY D102

BPAING 1868

IABQRATORY

introduction

Porifera, Coelenterata, Platyhelminthes
Fematods, Anmelidn, Mollusce
Ciustacon, Insects, Eckinodermats
14 BXAH E

Axplii bt an

Vertebrate Anatomy

Vertebrate Anatomy

SPRING VACATION

£nimel Behavior

LA EXAM XX

Dlant Anatouy

Plant Developzont

Divamaity in Planis - Bryophyta
Diversity in Piants - Tracheophyia

LAB EEAM IIT

Pridey, February 28
¥riday, Morch 28
Fednesday, April 30
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BABIC CHEMISTRY ERQUIRFD

Enviromnentol
Profosoor Dept: Oxgaanimmia
Population

List those concepis Zrom Chemistry that stndents must Imow and will sctually USE
in esch of your courses, List each course separately., Use extra sheets il

necesbary.

LOWER DIVISION:
COOESE NO, HAME

COURSE X0, HAME

UPTER DXVISION:

e COURSE NO. HAME

- COURSE MO, HAND
B0O LEVEL:

COURSE EO. AL

Digitized by the Hunt Institute for Botanical Documentation




T

[ e R e S

Report of the Dspartment of Blology Planning Committee

INTRODUCTION

The balance between change and stability in the biclogical mgﬂ; #‘E
must be weighed carefully, and this committee has attempted to be certain 22 JF'CJ
that any recommended changes be meritorious, and not taken for some whim :
or fancy. The strength of our present efforts must not be dissipated, and
at the seme time we must allow for the orderly modifications which will
be necessary to meet the new challenges of our sclence. The Depariment of
Blotogy has long had a strong direction In environmental blology, and this
area Is now In a national and International up-surge. Malntenance of vitality
in this area Is imperative. Likewiss, efforts Inm%‘)ﬂ
syshemedic biology have had a teag, usefu{)aml s?gnlflmf Msfory in the i
Department. These areas should be placed In a more favorable light, with M‘hﬂ

thelr activities belng appreciated fully, and challenged to aew growth. -2

Alded by new fools and new directions, these areas have the potential ity
for continusd effective contributions Fo teaching and addlﬂcns; to knowledge.
Everything possible must be dene to encourage the achlevement of such poten—
tlallty. Perhaps the newest area of development In biology on the Boulder
Campus has yet to be deflned precisely, and I1s boundaries asre not fully esta-
blished. This area, variously &alled quantitative, of theoretical, or mathe-
matical, with the word eéology, or systematics, i evul;;;n"".ppanm now hes
a sufficlent number of Interssfed Inmﬂgnm on the fmlfy to be con:!-
dared as requiring its own Identity.

The need for new emphasis on lower levels of biological organization
has already been recognized and The major outline of Its functions dollnea-

ted In The establishment of the Department of Cel lular, Molecular, and

Davelopmental Blology within the College of Arts and Sclences, I can
contributetathe a*{! blolagical effort of +he University in e
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mannér. | the University Is successful In-lts afforts to attract Prafessor
gr ! hﬂ\'ﬁ. N L

Kefth Po Yo be chalman of +ha1- Department.

The desire to accomplish modlfications with the—teesisdiswephion, mﬂlﬁb =0

7 oty
economy;and orderly transfer from present stetus fo new administrative struc- | .
= = S

ture, has been another goal of this committee. "'/Un!us we can achleve the
changes recommended below without a major lnvestment In new staff and admini-
strative positions, we cannot expect approval of changes by the Administration
of the University. mﬁ recommen a‘l'lo?s Mw-d:h—_i indicate

how we may approach the mdlﬂcaﬂons m unml!sﬂe In development

N

\.

“of-a new organizational pattern.
Above all, the committee has been cognizant of the necessity to meet
the objectives of the University In its requirements to train professional
biologists, to help in the production of new knowledge through rch,

Wormyers
M 4_\

to contribute to the gmmmmal education programs of the

mmmmwmw

Wurrlmln

The organizatlonal changes recommended are designed with these objectives In
mind,
ORGANIZATION
The committes proposes that from the dmq present Dapartment, three
Departments be formad, thus, In essence adding only two to the prasemtly
exlstent number of Depariments. These three are: |. Orgenismic Blology,
2. Environmental Blology, and 3. Population Studles. The overall organiza-

tion of blologists Theq would Include, with the three Departments !isted
above, the Department of Catlular, Molecular, and Deveiocpmental Biology on

the Boulder Campus, with the Denver and Colorado Springs Center facultles

belng independent of the Boulder groups as far as curricuia and administra-
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tive activities are concerned. However, the members of the blolegical faculties
of the Centers could be given joint appointments in the Boulder Departments,
should they so daslm,a"mﬁwﬁvbmm be
ayeldmipber  In addition to the curricular offerings of the several Departments,
there must be a core program, developed along well-coordinated Interdepartmental
lines. The chalrmen of the four De{:arfments, plus the Director of the Core
Program (ex officlo) would form a Counci! on Bloloa for the
Boulder Campus. This Council| would be concerned with overall coordination of
curricula, financial policy, building planning and space utilization, administration
of Interdepartmsntal acﬂvlﬂaiaﬁ- facitities, and staff personnel.

Suggested, but-by—no-memmesbinmdy def initions of the Departments and

thelr disciplinary content are given as follows: fz.?

tli mnlmlc. Dascrlpﬂve;-d..maps ive studies of Tn!m. metuding k«ZZ
> - o ! I J 21
il e [

2) Envlmmnfar.\ln‘reracﬂons betwesn organisms and thelr an\'lronmanf’v Bl
) 5@ Z
approaches popuﬁTlons I/rj

Thesa Depariments are thought of as being orgenized In relatlonship to

Including both flelqﬂs'l'udles &
(L Bt bt ,,-}./_ AZL4 *
(3) F_ogulaﬂonl‘atudl-as——meore fcal and mfhemtfea

and evolutionary problems.

the approaches to bleloglcal knowledge and research, rather than to e
taxonomic groups ml. Tha definitions glven sbove are broad
enough so that, for example, M uho becomes interested In an adsp-
tive physiology problem would feal no pressure to change Departments. And yet,
should clrcumstances develop where persons on one faculty feel that thelr work :
would better It Info another Department, machinery should be provided to:fsﬁ“ EERea
such a move.

The field of orgenisamlc big » as hereln defined, Is of extrems Importance

on this 1'.’@1»4:;;11T and evan though It is of ﬂw klnds of bialogy which enmmpasses
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many of the classical approaches of biology, more staffing is needed represent-
ing studies of Imor‘;ir? groups of organisms which are not now being Investigated
on this campus. CIassN\:al taxonomy and morphology are essential backgrounds for
very large segments of b\\ology of other kinds. This area must be strengthened
by additional staffing. ] Iso this Department would provide an effective place

for persons who are often ken of as functional and develcpmental anatomists.

Environmental blology Is an area for which the Unlversity of Colorado

has unique advantages which t be exploited, While 1T is true that large
amounts of Information have accumuiated, and some importent general izations
have been proposed concerning of Interaction betwsen organisms and
thelr cnvlrullunh in the Boulder ion, there must be more kinds of fleld
Information accumulated and analyzey. Appropriate use of sophisticated tools
avallable will greatly increase the efficacy of fleld studles. In addition,
the svaltabllity of modern Instrumentation, by which rigorously conirolied
experiments can be carried out and the analyzed, will enable physiologists
particularly Interested In adaptive mechanisms fo provide much more In the way
of significant knowledge:
Population studies wiil be concerned targely with Investigations of
populations and thelr evolution and characteristics at varicus levels. Though
much of such work will requive the employment of the modern methods of genetlcs
and blogeography combined with:theoretical ecology, méthematical analysis
and model ing will play & l(arge fole. For this the ‘effective use of computers
Is essential, because thelr use can provide for mgn"ly offlcient storage and
refrieval of many kinds of data which formerly could nof be handled efficlently.
Growth and change In populations; evolution below, af, *\d above the specles
tevel; analysis of factors which influence genetic stabliity and change;
and behavioral Interactions of envlmMTal and genetic fac‘ron in plants and

anlmals, including men, cen bs expected to protit from the use of theorstical,
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genet| eakl‘;‘and math ic approaches.

In additlon to the several Dapariments, which are the curricular agencies,

there are several Institutes and the Museum, which are engaged In blologi
AL~
research and whosa staffs mey ks contributing to *wa blological -I'eechlngf\
These should remain autonomous, but when their personnel have joint appointments “Q?;/
b

in the regular Departments, they Then have representation in the affairs which 1?\

pertaln to their Interests. Such entitles should not become degree-granting
units, and should not establish curricula outside the Departments.

There are two ways in which the efforts and activities of the Depariments
will be coordinated: a Council on Biology, &nd a Core Program.

The Council on Blology would be composed of the Chalrmen of the four
Departments plus the Director of the Core Program (ex officio). This group
of persons would elect one of [ts own membership to serve as Chalrmen of the

LY BT o~ see(D
mn/‘ :

" . The Council would be
concorned vith prodlems of Yo 811 of the Depatfusnts. As examples, we
suggest the following: establishment of currfcular patterns Involving prevention
of course duplication; purvue over courses which might be offered for credit In
ali Departments; establishment of priorities In the addition of staff; develop~
ment of curricula for teacher fraining et the undergraduate uud master's degres
levels; general development of and administration of common facllities, such as
stockroom, Instrument shop, greenhouses and graphics laboratory; plenning and
utilization of space and feci!ities; and establishment of overall fiésc | policles
for the 5®esal Departments so that none will be short-changed. It must also
have authority for some preliminary screening of graduste students Yend helping
the undsclided graduate students to find the right niche.

The Core Program Is thought of as & sories of courses which would be
required of all majors in tThe sewasgl Deparfments involved, It would be so
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doveloped as to satisfy the needs of the sevemed Depariments at the basic leval.
It should also Insure that, regardiess of the srea Intoc which & student decides
to major, he will have the appropriate background. H—is—thought—of, further,
m—am_?_o-mﬂmﬁn Departments would contribute teaching personnel, both
in regular Faculty and In teaching assistants. We-all—want the—preducts—of the
curricula of the-Depertments $o be biologists; who—see—thetr—own-spectal_tlolds
+ The Program will have to be

(PP = /8

developed on the basis of what we now have, B&t with provision for heaithy

progress foward something mwsb Mﬂar@d al lowance for modification as the

course of blology Itseif changes. It INkely would st of a freshman course

or courses, plus some additions; under no tances should it involve more
than four semesters of required cours

that students, who are not

and a% _the same time should provide
or engaged In the teacher
, and perhaps then be
prepared some other courses in the Depariments, as necessary for their
m \

The Director of the Core Pl"ogmAnuH be & regulerly appointed faculty
member In one of the four Depariments.

training curricula,

In addition to the baslic Core Program, there shuuld be other Inter-
departmentally aufmrlm-mnu@)w at the advanced undargraduate and
graduate levels. We might envisage a Senipr Honors Seminar as one m/cof{,,b.a_
mﬂt the graduate I-valﬁnu In biomathemetics, Instrumentation,
history of bilology, phllosophy of biclogy, etc., would fall In such a category.
The Council on Blology would be expected Yo encourage any such developments

which would tend to Increase the effectiveness of curricuia and research.
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DEPARTMENT AND CURRICULUM DEVELOPMENT
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particutar Department should start o construct thelr curriculum and establish
thelr own basis of organization. It is llkely that one member of each group
could be selected as a temporery,-and.quide-gppdéigiel, chalrman during the
changeover period. Committess could be selscted to work on problems which wili
be faced by the Departments. But the major prerogatives for the members should
ile within the membership of the Departments, and not be dictated by outside
interests. The-chenges TETISEETy TOr development of The new departmental
.organizetion SHOUTE THT b5-36Fupt; ~but The new Departments would be informal units
in the cld Department of Blciogy during the time of transition, probably a

year or year-and-a-half. -la 1h13 time the old Department would be phased ouf,
and additions to staff would Involve only the new units. Once the Depariments
are actually authorized, then o more formal pattern for each can be established
quickly and the Councl! can start Its operations, £ $he haslc spadewori has
-badtedone. Further, it would be expected that In the establishment of balance

In the development of the Departments, the Councll would provide a major coordin-

ating voice, and would insure that all Departments be =l lowed To grow In such a

‘ I menner as to Insure that biolegy as a whole is wel Dﬂpnnnm,%
riority
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In concliusion, this conmittee has attempted to give the widest possible
latitude for orderly growth of a vital, growing science. We must Insure that
the traditionally valid areas of biology are sustained while at the same time
we encourage effective prolliferation Into other areas, some of which have yet
to be defined. We must insure these activifies both In the research programs
and curricular offerings of the Dspariments. What Is needed now Is the support -
and active participation of the members of the present Departwent of Blology
faculty in the development of plans for the future. Uniess-ewerypersonwiH

accep ; .
e ——

/;LM//fuuwf /% Zﬁz ﬁwy\, e
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the first year of existence of the new Depariment.

Students who want to specialize in Population Studies at the undergrad-
uate level will be required to complete the two-year core course in biology
before entering. |In addition, they will be required to take certain courses
In mathematics, and [mother physical and biclogical fields which are per-
tinent to thelr| understanding of their appreoach fo population studies. The
upper level teaching in this Department will stress active participation in
research work and give the students opportunities to gain depth and breadth
in the subject. All upper level students will, also,be reguired to take
part in Departmental seminars, which will replace present journal clubs
for training of graduate students in presentation of problems and papers.

In addition, department colloguia will take the place of the preseni seminars
as occasions for additional education of the students through special lectures

by faculty and invited lecturers.

PERSONNEL

Faculty

The Department of Population Studies will commence with the following

faculty: David W. Crumpacker, JohaSefries_—leohe=M_—fmien, Brij M. Kapoor,

Estel la Leopold, Askell L8ve, and Davld\Rogars. In addition, John Rattenbury
of the University of New Zealand will teach a course in evolution during next
fall, as a Visiting Professor on sabbatical leave. We expect other joint
appointments from various members of the Institute for Behavioral Genetics,
the University Museum, and the Institute for Artic and Alpine Research.
Although the new Departiment can function and reach a certain degree
of excellence with the avallable faculty, it is evident that new faculty will
be needed to make the course offerings meet the minimum requirement of a

modern Department reaching for fthe highest goals in teaching and research in
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PERSONNEL

Facul ty

The Department of Population Studies will commence with the following
faculty: David W. Crumpacker, Brij M. Kapoor, Estella Leopold (professor-
adjoint), Askel| LBve, and David J. Rogers. |In addifion, John Rattenbury of
the University of New Zealand will teach a course in evolution during next
fall, as a Visiting Professor. We expect other joint appointments from
various members of the Institute for Behavioral Genetics, the University
Museum, and the Institute for Artic and Alpine Research.

Although the new Department can function and reach a certain degree of
excel lence with the availab. le faculty, it is evident that new faculty will
be needed to make the course offerings meet the minimum requirement of a
modern Department reaching for the highest goals in feaching and research in
its field.

Three faculty appointments are needed to continue The presenf work
of one of the strongest elements in the present population studies groups,
now designated as the taximetrics laboratory. These positions are: theoret-
ical systematist, biomathematician and programmer. These positions are
presently filled by staff members working on grant funds under Rogers, but
at the same time are participating in the educational program of the Univ-
ersity, team-teaching in Biology 531, Taximetrics. These staff members should
be appointed to faculty status though they may continue fo be paid (at
least 50%) from outside grants. We also anticipate fthe need for the fol lowing
FTE's in the next five years:

|. Population biclogist - theoretical, interested in models of popu-
lations, with strong mathematical backaground.

2. Statistician - strong training in mathematics and sfatistics,
preferably with some formal degree in biolecgy.
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3. Biomathematician - background and fraining in combinatorial
mathematics, with Interest in biologlcal problems as a stim-
ulus for investigating useful mathematical procedures.

4. Evolutienary biochemist - interested in basic molecular structures
tprotein polymorphism, for example) as they influence and produce
useful models of populations.

5. Population biclogist - Interested in the study of populations
using radiotelemetry.

6. Population biologist - interested in the micrometecrological
problems of populations.
/MT-SJK
These\posiflons are listed in a descending order of Immediate needs,
That is, we need the ftirst three of these positions for next year's opera-
tions, in order to meet our commitments o the whole field of biology. The
next three positions are vital to continued work, but any one of the fhree

could be brought on in any order, depending upon the availability of candi=

dates and concurrence of the existing faculty.
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its fields. This will assist us in getting outside funds for research, train-
ing and bullding up facilities that now are not met with in Boulder.
Staff Needs

Since the faculty of the Department of Population Studies will be con-
siderably more productive than the present Depariment of Biology (average
publ ications per year and person in 1967: 6.5, as compared to .9 of the
present Department and 1.0 for the other members of the present faculty),
its need for secretarial help will be greater, Since David Rogers has a sec-
retary paid from his grant, the Department would not need more than two
skilled secretaries the first year. One technician, fo fake care of Iliv-
ing plants and animals is needed to begin with, but other supporting staff
will likely be needed when the Department has come inte full action. Some
such personnel will undoubtedly be paid by outside funds.

As to the graduate student support, we assume that the present number
of Teaching Assistants of the Department of Biology will be evenly divided
between the new Departments, which then will furnish the core course with
its needs of Teaching Assisfants. Additional graduate students will be
supported through individual or training grants, and by aid of University

funds 1n general competition.

Space
Space for the Depariment of Population Studies will have to be out-

side the Hale Building, since the fwo other new Departments will need all

of the space riow occupled by the present Faculty in Hale. We propose that
the space which Biology now has on loan from fhe Institute for Arctic and
Alpine Research in the Armory be transferred to the Department of Population
Studies. In addition we request that the second floor presently used by
the Department of Dance be remodelled for the needs (offices, laboratories

lecture rooms, and rooms for graduate students) of the Department of
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Population Studies and the Institute for Arctic and Alpine Research. This
will provide sufficient space for the work and growth of the new Department
temporarily until space becomes available in the planned Life Sciences
Building. The new Department and the Institute for Arctic and Alpine
Research can be expected fo cooperate very closely in several investiga-
tions and use the same facilities, and so, it would be very appropriate

+o have both located in the same building on the campus.
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PROPOSED CURRICULUM

Undergraduate Graduate
Principles of Genetics Lv) [&ib, Behavioral Ecology Seminar
Population Biology Theoretical Ecology Seminar

Cytogenetics
Population Genetic:

Biogeoaraphy

Taximetrics

Quantitative Genetics
Advanced Behavioral Genetics

Independent Study

Thesis

Advanced Taximetrics: Theoretical
Karylogy

Biosystematics

‘;’W Tagic Ecolgdicat Gemstics GQ
Miciaeco (bgy Experimental Population Genetics

Technidues in Cytogenetics Population Studies

Future Courses

Blostatistics

Advanced Biostatistics
Finite Mathematics

Topics In Biomathematics
Animal Behavior

Topics in Animal Behavior
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Personnel

Facul

The Department of Population Studies will commence with the following
faculty: David W. Crumpacker, Brij M. Kapoor, Estella Lecpold (professor-
adjoint), Askell IBve, and David J, Rogers, In addition, John Rattenbury
of the University of New Zealand will teach a course in evolution during
next fall, as a Visiting Professor, We expect other joint appointments
from various members of the Institute for Behavioral fGenetics, the University
Museum, and the Institute for Artic and Alpine Hesearch.

Althouzh the new Department can function and reach a certain degree
of excellence with the available faculty, it is evident that new faculty
will be needed to make the course offerings meet the minimim requirement

of a modern Departiment reaching for the highest goals in teaching and research

. d its field. ,\'h‘e :nticipata the need for the following add¥=dmmal FTE's

in the next five years:

1. Population biologist--theoretical, interested in models of
populations,with strong mathematical background.

2, Statistician--strong training in mathematics and statistics,
preferably with some formal depgree in biology.

3. Biomathematician--backeround and training in combinatorial

mathematics, mxmfsrxity with interest in biolopical problems

as a stimulus for investigating useful mathematical umckm

procedures,

.

L. Evolutionary biochemist--interested in basic molecular structures
(protein polymorphism, for example) as they influence and

produce useful models of populations,

5. Population biolorist--interested in the study of populations
using radiotelemetry.

6. Population biologist--interested in the micrometeorological
problems of populations,

These positions are listed in a descending order of immediate needs,
That is, we need the first three of these positions for next year's operations,

in order to meet our commitments to the whole field of biology. The next
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PERSONNEL

Faculty

The Department of Populatlon Studles will commence with the following
faculty: Devid W. Crumpacker, Bri] M, Kapoor, Estella Leopold (professor-
adJolnt), Askell L8ve, and Davld !. Rogers. In additlon, John Rattenbury of
the University of New Zealand wlll teach a course In evolution durlpng next
fall, as a Visiting Professor. We expect other Jolnt appolntments from
varlous sambers of the Instltute for Behavloral Genetlcs, the Unlversity
Museum, and the instltute for Artlc and Alpine Research.

Although the new Department can function and reach a certaln dearee of
excel lance with the avallable  faculty, 1t is evident that new faculty will
be neaded to make the course offerings meet the minlmum reculrement of a
modern Department reachlnc for the hlohest goals In teachlnc and research In
1ts flald.

Three faculty appelntments are needad to continue the prasent work
of one of the stronaest elements In the present population studles groups,
now deslignated as the taximetrics laboratory. These posltlons are: theorat-
ical systematist, blomathematliclan and programmer. These posltions are
presently fllled by staff members working on grant funds under Rogers, but
at the same +lme 2re partlclpating In the educational program of the lUnlv-
erslty, team-teaching In Blology 531, TexImetrics. These staff members should
be appolntad to feculty status though they may contlnue to be pald (af
least 30%)rom outside grants. We also anticipate the need for the following
FTE's In the next flve years:

I. Population blologlst - theoretlical, Interested In models of popu-
lations, with strong mathematical backqround.

2. Statlsticlan - strona tratnlng In methematics and statistics,
preferably with some formal deqree in blology.
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3. Blomathematlician - background and training In combinatorial
mathematics, wl+h Interest in blologlical problems as a stim=-
ulus for Investigating useful mathematical procedures.

4. FEvolutionary blochemist - intarested In baslc molecular structures
{proteln solymorphism, for example) as they Influence and produce
useful medels of populations.

5. Population Blolegist - Interasted In the study of populatlions
using radiotelemetry.

€. Population biclogist - Interested in the micrometeorologlical
oroblems of populations.

These positions are listad in a descending order of Irmediate needs.
That 1s, we need the flrst three of these positions for next ye
That is, we need the flrst three of these nosltéons for next year's opera-
tions
+lons, In order to meet our commitments +o the whole field of blology. The
next three posltlons are vital to contlnued work, but any one of the three
could be brought on In any cordsr, depending upon the avallabl i1ty of candlsnt

dates abd cdocurrence of the existing faculty.
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3. Blomathematiclan - backoround and training In combinatorial
mathematics, wlth Interest In blologlcal problems as a
stimulus for Investicating useful mathematical procedures.

4. Evolutionary blochemist - Interested In baslc molecular struc-

tures (proteln nolymorphlsm, for example) as they Influence and
nroduce useful models of populations.

5. Population biologist - Interested In the study of populations
uslng radlotelemtryy.

6. Population blologlst - Interested In the mlcormetecrolegical
problems of populatlons.

These positions are listed In 2 descending erder of Immediate needs.
That Is, we nead the flrst three of these positlions for next year's opera-
tlons, In order to meet our cemmitments to the whlde fleld of bloleay. The
next three positions are wvital to continued wrk but any one of the three

could be brought on In any order, dependlng upen the aval&ablll*v @5 candl=
dates and concurrance of the existing faculty.
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