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Cornell University

GRADUATE EDUCATION AT CORNELL

Graduate education at Cornell is based on the principle that 110 objec-
tive of a university lies deeper in its tradition or SErlngs higher in"its
aspiration than does the nurture of scholarship, The advancement of
learning, the methods of learning, and the criticism of learning occupy
the highest reaches of university life and work. Graduate education
brings Into fruitful contact the most distinguished scholars and the most
advanced students, that learning may be shared and that wisdom may
be at least glimpsed. . _ o

The Graduate School(s)rowdes an environment within which scholarly
capability is encouraged to emerge, thrive, and transmit itself, The
School arranges a set of conditions con?en|a| to the student who is pre-
pared to profit from the availability of advanced courses of study; the
opportunity for sustained reflection; the companionship of active, full-
time fellow students; the most hl%hly developed libraries, laboratories,
and other facilities for research; the prospect of independent discovery
or recovery, of evaluation or revaluation; the daHY presence of distin-
Emshed teachers; and the hope of attaining a firmly based structure of
nowledge and a free and independent habit of Jud(f;ment. ,

Freedom and independence are key qualities of scholarship, and
?raduate studies at Cornell are ordered so as to preserve them for both
eacher and student, The Cornell principle is that scholars are begotten
by other scholars, that judgments are formed by assomatqu with the
best judges, that |earn|ng lives in the unbroken succession of the learn-
ers and the learned, that genuine scholarship is always humane and
rests ultimately on personal teaching and personal learning, that success
in graduate sfudies must consist of satisfying the professor rather than
a mute schedule of requirements. Graduate School standards are hlgh,
but the¥] are maintained there not by the Rronouncements of an office
]puth_ratder by the men after whom such standards are themselves
ashioned.

The Cornell graduate student selects not only the study he wishes to
pursue, but also"the scholar under whose tutelage he wishés to pursue it.

5



6 ADMISSION

The candidate himself, no one else, makes the choice. Some candidates
when they apply for admission have in mind the man or men with
whom they wish to study. Those who do not are granted, under a tempo-
rary adviser, a semester in which to form an acquaintance and to come
to a decision. The supervising professor is called the student’s chairman.
The chairman and his associate or associates, also chosen by the student,
form the student’s Special Committee. All such matters as the outlines
of stud?/], the observation of progress, the setting of general examina-
tions, the conduct of the thesis, and other exercises leading to a grad-
uate degree are determined within this small circle—the Student and
the professors he has selected to direct him. So successful is this arrange-
ment and_so strongly does Cornell believe in it, that the Special Com-
mittee enjoys extraordinary freedom and independence in conducting
the student to his degree. The Graduate School sets no course require-
ment, no credit-hours requirement, no grade requirement. Within the
broad a(t;_reements of the Graduate Faculty concerning residence, oral
examinations, and thesis, the student will be recommended for his
deﬂree whenever his Special Committee judges him ready to receive it.
When the Committee is satisfied, the requirements are.

The Cornell Graduate School has an enrollment of 3,300 students,
and the Graduate Faculty consists of about 1,100 members. In contrast
to many other graduate “schools, approximately 98 percent of the stu-
dents are full-time degree candidates, with the majority in programs
leading to the Ph.D. degree. . _

The responsibility for administration of Flolmes and procedures, in-
cluding the general requirements, the establishment of Fields and sub-
Lects for study, admissions, and maintenance of records is placed in the
ands of the dean and his staff under the guidance of the General
Committee of the Graduate School. These matters are described in
detail in The Code of Legislation, copies of which may be obtained by
enrolled students from the Graduate School Office and which are also
available for consultation in other academic and administrative offices
of the University.

~The University expects that all graduate students at Cornell Univer-

sity shall, at all ‘times, act with a mature and morally responsible atti-
ttir(]ie, recognizing the basic rules of society and the common rights of
others.

ADMISSION

An applicant for admission to the Graduate School must (1) hold a
baccalaureate degree granted by a faculty or university of recognized
standing or have completed studies equivalent to those required for a
baccalaureate degree at Cornell (22 have adequate preparation for
graduate stud% in his chosen field of instruction, (3) have fluent com-
mand of the English language, and 54) present evidence of promise in
advanced study and research. Students from United States colleges and
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universities should be in the top third of their graduating class. Other
gu?llflcatlons being equal, preference will be given to applicants under
ory. -

Abpplications for admission should be requested from the Graduate
School, Sage Graduate Center, Cornell University, Ithaca, N.Y. 14850.
Two letters of recommendation should be sent’ from the ap?hc_ant’s
major instructors. Official transcripts from all the institutions of higher
learning attended, and where required, the Graduate Record Examina-
tion or the Miller Analogies Test scores complete the application.

All applications from ‘residents or citizens of the United States or
Canada must be a,ccomﬁanled by a 315 nonrefundable fee. Applicants
from other countries who have been accepted for admission must pay
this fee hefore registration. .

Fellowship and_admission a&pll_cants are ur?ed to take the Graduate

Record Examinations E_GREg ptitude (Verbal and Quantltatlvez Tests
of the Educational Testing Service no later than December, and to have
the scores sent to the Cornell Graduate School as Part of their applica-
tion materials. Information about the times and places of test adminis-
trations may be obtained directly from the Educational Testing Service,
Princeton, New Jersey 08540. The Field |IStIﬂ%S, pp. 53 ff, should be
consulted for Fields regumng the scores of hoth the Aptitude Test and
the pertinent Advanced Test. . _
F(_)re|dgn applicants whose native language is not English and who have
received their secondary or advanced education in the En(gll_sh lan-
guage should submit to” the Graduate School a statement to this effect
signed by a responsible officer of a United States Embassy or Consulate
or by an aﬁproprlate official of the educational institution involved.
If English has not been the medium of instruction, applicants must
take the Test of English as a Foreign Language by arrangement with
Educational Testing Service, Princeton, New Jersey 08540. This testing
program is available throughout the world. The test is glven four times
a year; information on times_and places may be obtained directly
from the address given above. The test score must be reported directly
by the testing organization to the Graduate School; since this test is
diagnostic, no final action on applications will be taken until the scores
have been received. Admission to those applicants whose scores indicate
unsatisfactory command of English may be denied, or it may be made
contingent upon evidence of improvement.

CATEGORIES OF ADMISSION

DEGREE PROGRAMS. It is expected that most applicants for admis-
sion intend to pursue a program for an advance degree. Applicants may
sgecn‘y candidacy for the Master of Arts or Master of Science or one of
the professional Master’s de_(grees listed on pp. 26-30. However, since
Cornell has a strongi commitment to doctoral work, most students are
encouraged to enroll in a doctoral program. In some fields, students
registered in a_doctoral program may be required to seek a Master’s
degree as an initial step in the program.
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Only under unusual circumstances will anyone who already holds an
advance degree be permitted to apply for the same degree.

PROVISIONAL CANDIDACY. Under circumstances in which it is
difficult to evaluate the academic background of 8ua|_|f|ed applicants,
they may be admitted to provisional candidacy. Ordinarily only one
semester of study in provisional candidacy is permitted, and the student
who fails to %uallfy for candidacy at the end of that time may be re-
quested to withdraw from the University.

NONCANDIDACY. When staff and facilities are available, the Grad-
uate School will admit some applicants who do not intend to work
toward an advanced degree at Cornell but who have sFeuaI objectives
for formal study or scholarly work at the graduate level, provided they
satisfy all the ‘entrance requirements expected of degree candidates.
Registration in noncandidacy is restricted to two semesters.

CHANGE OF STATUS. A student who wishes to change his status
from nondegree candidacy to regular candidacy or from one degree or
Field to another, or who, after receiving the Master’s degree, wishes to
undertake candidacy for the doctorate, must submit to the Dean of the
Graduate School a written request giving reasons for the proposed
change. Provisional candldaC){ is automatically reviewed at the end of
each ‘semester; therefore, no Tetter is necessary.

DEGREE REQUIREMENTS

THE SPECIAL COMMITTEE. The general degree requirements of
the Graduate School are kept at a minimum in order to give the student
maximum flexibility in choosing a desirable program of studies. Since
progress in graduate study depends so much on the individual student’s
situation, there are no course or grade requirements imposed by the
Graduate School. The student’s program is developed with the aid and
direction of a Special Committee chosen by the student and is designed
to fit his specific needs and desires, Satisfactory progress toward the
degree is judged solely by the Special Committee rather than by any
arbitrary standards |m_[)osed by the Graduate School.

The Special Committee under which a Master of Arts or a Master of
Science candidate carries on his work is composed of a chairman who
represents the major subject, and one representative of an apProprlate
minor subject. The Special Committee of a doctoral student is com-
posed of @ chairman, representing the major subject, and two other
members representing other areas of interest. The chairman of the
Special Committee directs the student’s thesis research. Some Fields of
study require two minor subjects for doctoral programs while others
require only one, but all Ph.D. Special Committees have three members.

he Field and the major subject, as well as the chairman of the
Special Committee, are selected” by the incoming student. It is his
Er_lvnege to ask any member of the Graduate School Faculty in the
ield of his major subject to serve as his chairman. The chairman in
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turn advises the student about minor subjects and faculty members who
mlght represent them on his Special Committee. The choice of major
and minor subjects and the formation of the Special Committee must
be recorded in the Graduate School Office within two weeks of the
be%l_nnlng_ of residency. However, since the student may be uncertain
of his aspirations at that time, he is encouraged to change the member-
ship of his Special Committee as his aims become more definite.
_In some of the larger Fields of the Graduate School the difficulty
in makm? a wise selection of a Committee is so great that the Field
Representative or other faculty member may serve temporarily as the
ch_%tlrman while the student seeks a permanent chairman and Com-
mittee.

The members of the Special Committee direct the student’s program
and decide whether he is making satisfactory progress toward the
degree. They conduct and report on oral examinations, and they ap-
prove the thesis. The Committee and the student constitute an ‘inde-
ﬁendent working unit. All members of the Graduate School Faculty,
owever, are free to participate in the scheduled examinations and
review the theses of candidates for degrees. .

The or?amzatlon of the Graduate School at Cornell is based on a
concept of fields of study independent of colleges and departments. It is
thus possible for a graduate student to take courses in any division of the
University and to choose major and minor subjects without regard to
organizational lines.

RESIDENCE

The Graduate Faculty regards study in residence as essential. Although
a person working off campus may attain .Fr_oflmency in a technique or
even in a field of knowledge, he may fail in other ways to attain the
breadth of knowledge necessary for scholarly work. ‘In addition to
contact with the libraries and physical facilities of the University, he
needs the daily acquaintance, company, aid, and stimulus of others
engaged in similar pursuits, He should form the habit of attending
le%tureg, seminars, and meetings of groups in whose activities he takes
interest.

Full-time study for one semester with satlsfactor){ accomplishment
constitutes one_residence unit. The Graduate School Faculty requires
that each candidate for a Master’s degree earn two units of ‘residence,
and for the Ph.D. degree, six units of residence. However, a longer
time s generally required to obtain the degree.

A student must complete all the requirements for the Master’s degree
in four years and for a doctoral degree in seven years. _

A student in a doctoral Brogram may earn no more than two units
for work done in Summer Research, Summer Session, and the Division
of Extramural Courses. At least four of the six required units must be
earned as a full-time student, earning three-quarters of a residence unit
or more each term, and two of the last four units must be earned in
successive terms of full-time study on the Cornell campus.
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TRANSFER OF RESIDENCE. Candidates for the Master’s degree may
not count study in other ?raduate schools as part of their residence.
Candidates forthe doctorate may be permitted to count study for the
Master’s degree as equivalent to" two residence units; those who have
received traming of an exceptional quality and amount may petition for
more. No commitment regarding this may be made until after the stu-
dent has entered into residence and his Special Committee has had
opportunity to éudge his accomplishments. The residence transferred
must not exceed that which would have heen earned under similar
circumstances at Cornell. Credits for study as an undergraduate or as a
special student, even in courses designed primarily or wholly for gradu-
ate students, will not be allowed.

SUMMER SESSION. To receive residence credit for the Summer Ses-
sion, the candidate must register in botli the Summer Session and the
Graduate School and must file a statement of courses satisfactory to his
Special Committee. A student may, with his Special Committee’s prior
approval, earn one-half of a residence unit by completmg} eight hours or
more of credit in the eight-week session, or two-fifths of a unit for six
hours or more in the six-week session.

Requirements for Master’s degrees ma?/, upon approval of the appro-
priate g_raduate Field, be completed solely during the summer period if
Instruction in the chosen major and minor subjects is offered. Only
two residence units for study in the Summer Session may be accepted
in fulfillment of requirements for the doctorate. Residence may he
transferred for study during one Summer Session preceding matricula-
tion in the Graduate School if this study is an integral part of the
graduate program subsequently undertaken, and if the transfer is recom-
mended by the student’s Special Committee and approved by the dean
of the Graduate School.

SUMMER RESEARCH, To encourage students to continue their studies
during the summer period, no tuition or fees are charged for summer
research if the student has been registered during the previous academic
year. Substantial funds are also_available for summer fellowship and
research asmstantshlp support. There is a special summer fellowship
program for students who have held teachm? fellowships during the
Prevmus academic year. Students have access to the regular services of
he University Clinic and Infirmary during the summer without charge.
Under certain conditions, students'may also accumulate residence credit
in summer research.

PART-TIME STUDIES, Essentially, all graduate students at Cornell
are full-time students. If employment is necessary, students may hold
positions requiring up to ten hours of work per week without reduction
of residence credit. Teaching fellows and research assistants whose duties
require up to twenty hours a week can obtain full residence credit.

Part-time employees are eligible for residence units as follows.
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Employment Residence Units Allowable per Semester

Contributory in
the major field _
Total clock of study and  A'oncontributory
hours per iceck  on campus but on campus  Off campus

0-10 hours Tunit hunit 1 unit
11-20 hours hunit unit 4 unit
21-30 hours Y& unit o unit (See below)

Those employed for more than twenty clock-hours per week off
campus, or more than thirty clock-hours per week under any circum-
stances, may earn a maximum of two-fifths of a residence "unit per
semester through registration in the Division of Extramural Courses,
but this will be permitted only on the basis of %etmon approved prior
to the time that the work is undertaken. For the degree of Master of
Arts or Master of Science a maximum of one unit, and for the degree of
Ph.D. a maximum of two units of residence may be earned in this way.

To accumulate residence units for course work completed th[ouPh the
Division of Extramural Courses, fifteen credit hours are the equivalent of
one residence unit, and six credit hours the equivalent of two-fifths of a
unit—the smallest fraction that will be recorded by the Graduate
School toward fulfillment of residence requirements. Detailed informa-
tion concerning extramural courses and relglstratlon procedures may be
obtained from the Division of Extramural Courses, B-20 lves Hall.

EXAMINATIONS

The Special Committee conducts the examinations that are required
for the degree. At the discretion of the Special Committee these ex-
aminations may be ent_lre(ljy oral or both oral and written. The following
examinations are required. , o _ _
For the Master’s degree: A final examination is required, which
under certain conditions may be combined with the Admission to (Ph.D.)
Candidacy Examination. _ o
_For the doctoral degrees: (1) A comprehensive Admission to Can-
didacy Examination for formal admission to doctoral candidacy is re-
quired. This examination may not be taken until two units of residence
credit have been accumulated; it must be attempted before the begin-
ning of the student’s seventh unit of residence. Two units of residence
must be credited after this examination. (?_A final examination, which
IS an_anly concerned with the doctoral dissertation, is required,
~In Fields that so desire, the Special Committee may, after the Admis-
sion to Candidacy Examination has been taken, nominate the student
for a Master’s degree without the requirement of a thesis whether or not
admission to candidacy for the Ph.D. has been apProved. The degree
wotdd be awarded aftér the completion of four units of residence.
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In some Fields a qualifying examination is given at an early date
to determine the student’s fitness for advanced study and to help the
Special Committee plan his program. , ,

When the candidate has completed the thesis, he presents it to the
Special Committee for the final thesis examination. This examination is
oral and covers subject matter related to the thesis topic.

FOREIGN LANGUAGE REQUIREMENTS

Each Field of instruction has its own foreign language requirements
which it considers most useful to the particular area of study. Any
Special Committee may, at its discretion, require knowledge of Toreign
Ianguag_es beyond the announced requirements. _ o
andidates required by Fields to demonstrate readlné; ability in
French, German, Russian, or Spanish must pass the Graduate School
Foreign Language Test given by the Educational Testing Service,
Princeton, N. J. 08540, and administered by the Graduate School. A
charge is made to cover the cost of administering each test. As an alterna-
tive, candidates may P_ass the reading part of the CEEB college language
test with a score Satisfactory to the Division of Modern Lan%ua es.
Students who take examinations in languages other than French, Ger-
man, Russian, or Spanish, or in a speakmg nowledge of any language,
should arrange with the Graduate School Office for assignment to a suit-
able examiner. Arrangements to demonstrate a hlg_her level of pro-
ficiency in a foreign language, as required by some Fields, may also be
made at the Graduate School Office. o
A student may petition the dean to transfer a language examination
taken elsewhere to his record at Cornell. , _
Courses designed to aid graduate students in Iearnlnﬁ how to read
French, German, Russian, and Spanish are given bY the Division of
Modern Languages in cooperation with the Graduate School Faculty.

THESIS

Candidates for the de(t;ree, of Master of Arts or Master of Science are
required to submit a thesis in fulfillment of the requirements for the
degree (except as stated on p. 11). Some Fields also require a thesis for
professional Master’s degrees. Candidates for the doctoral de_gree must
complete a thesis which constitutes an |maP|nat|ve contribution to
knowlled%_el. The faculty requires publication of Ph.D. theses by abstract
or microfilm.

FINANCIAL SUPPORT

Extensive financial resources are available to Cornell graduate students
to help them defray the cost of their education. ApJJrommateI 3,000
of the 3,300 graduate students receive financial aid in the form of
fellowships, teaching assistantships, and research assistantships.
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In many cases the stipends awarded to graduate students are not hl%h
enough to cover living expenses completely. A great deal depends on the
level of subsistence to which the individual has become accustomed and
the sacrifices that he is willing to make for his education. Experience
has shown that married students with dependent children have par-
ticular financial difficulties. The minimum subsistence income which
such students need is about $4,000 plus tuition and the General Fee
per academic year. Since stipends are frequently lower than this figure,
It may be necessary for the student to find other sources of supple-
mentary income such as loans in order to complete his studies.

Since the demands of graduate study are so great, students are dis-
couraged from trying to Support themselves by Unrefated employment.
No sgecial forms are available for financial aid. The applicants should
check the ti/pe or types of appointment for which he wishes to be con-
sidered on the application for admission form.

TEACHING FELLOWSHIPS

The duties of a teaching fellow normally involve classroom and labo-
ratory instruction of undergraduates and, as such, play a major role in
the educational process and the academic atmosphere of the Uidversity.
Since a large majority of Cornell’s graduate students eventually seek’a
career in teaching, the experience gained from these apFomtments is an
invaluable part of the student’s development, In most Fields of study
students are encouraged to spend some time in teaching, and in a few
Fields the faculty believe the experience so important that they require
it of all students in doctoral programs. An appointment as a"teaching
fellow is_usually in the student’s major Field or in one that is cIoseIK
related. The duties require from ten to twenty total clock-hours a wee
of the student’s time, depending out the Field: A teachmg fellow whose
duties are in his major Field of interest and do not exceed twenty hours
is eligible for full residence credit. Salary for a fifteen-hour week will be
$2,700 with a slightly higher amount for longer hours, supplemented
by a scholarship which covers tuition and the General Fee. A si)eual
summer feIIowshlf) program is also available for teaching fellows.
Because of possible problems in communication with undergraduates,
applicants from non-EnPhsh-s_peaklng countries are not normally ap-
pointed as teaching fellows in their first year at Cornell. Teaching
appointments are made by deﬁartment chairmen. Applications for these
positions should be made’to the Field Representative of the Field offer-
Ing the major subject of interest to the student,

RESEARCH ASSISTANTSHIPS

The duties of a research assistant involve work on a research project.
The work performed is frequently apPhcabIe_ to the student’s thesis re-
search and is under the directiori of the chairman of his Special Com-
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mittee. The student is required to spend twenty hours a week, but if the
research is in the Field of his major interest he can earn full-time resi-
dence credit. In many Fields of study such appointments are normally
made after completion of at least one year of graduate study.

FELLOWSHIPS

A fellowship prdinarigy is awarded in open competition to a full-time
student who is a candidate for a higher degree (usually a Ph.D.), [m-
marily on the basis of scholastic ability and promise of achievement as
a Praduate student. The award is made as a tax-exempt gift, and it usu-
aI%/ not only covers tuition and the General Fee but also may provide a
substantial stipend for living exPenses during tenure. However, if the
combined anticipated income of the student and his spouse for the
¥ear from September 1, 1970, to September 1, 1971, exceeds $8,000, the
ellowship may be adjusted accordingly. A student who holds a fellow-
ship is free to ‘select his own research project, subject to the approval of
his Special Committee, and his primary ‘responsibility is to pursue his
studies for his de%ree. The award of the fellowship ‘does not obllqa_te
the holder to render services to the University, except that in certain
fields some teaching is required of all graduate students for the sake of
experience and training, nor is the holder of a fellowship committed in
any way with resHect to future employment. The holder of a fellowship
may accept no other apﬁomtment or employment without permission of
the” Fellowship Board; however, teaching responsibilities will usually be
anroved as a routine matter if they contribute to the student’s gradu-
ate program and do not exceed ten clock-hours of work per week.

More” than 450 fellowships are under the direct supervision of the
Cornell Graduate Fellowship Board or of academic units of Cornell. The
range of stipend (in addition to tuition and the General Fee and, in
some cases, dependency allowances) for different categories of feliow-
ships available to first-year students is indicated below.

Cornell Andrew D. Whlte_FeIIowshlgs—SZ,SOO-SB,OOO

Cornell Graduate Fellowships—$2,00

Cornell Fellowships from Special Endowments—=$1,000-$2,000

Industrial Fellowships—S1,500-32,500

‘Many other fellowships are offered to students majoring in certain
Fields of studr, and some of these are noted in the descriptions of the
Fields. (See also Summer Fellowship Support, F 16.) -
A program is under way at Cornell for students in the humanities and
in selected Fields of the Social sciences (Anthropology, Economics, Gov-
ernment, Linguistics, P%chology, and Soc_lologyf. Its"aim is to reduce the
time required for a Ph.D. degree. This is to be accomplished th,rou%h
a Qreatly enlarged program of support, without any sacrifice in the
academic standards or requirements for the degree. Incoming students
in the Fields covered by the program will be quaranteed support for
four years, mcludln_FI the summer foIIowm? the first academic year. In
most Ccases, there will be fellowship support for three of the yedrs, widi
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increasing stipends accompanied by full tuition and the General Fee.
One year, or in a few cases up to two years, of teaching fellowship will
provide both support and valuable experience and training. Dependency
allowances will be available. About 90 percent of those in the prO?_ram
will be given modest summer scholarships to_enable them to confinue
their studies throughout the year. This gartlcular program is assured
only for students entering in the fall of 1970 or before. o

Many private and federally supported fellowships are also adminis-
tered by the Graduate School. National Science Foundation Trainee-
ships, as well as National Defense Education Act (NDEA) Title IV
Fellowships, are available to United States citizens. The application
deadline for these is February 1 for the foIIome_ academic year;
candidates for these fellowships are nominated by the Field, having been
chosen from among those students applying. NDEA Title IV Fellow-
ships offer three years of support to doctoral students who intend to
enter a teaching career. (Since completion of a Ph.D. program at Cornell
normallx re%unes four years, and hecause the Frogram is aimed at
prosF)_ec ive teachers, NDEA Fellows are normally expected to gain
teacflng ex)perlence and have support during one of the years as teach-
ing fellows.

g[he purpose of the NDEA Title VI (NDFL) Fellowship program is
to encourage individuals taking advanced training in languages and in
associated area studies designated as being of critical importance to the
United States. For area studies, see Pp. 32-42. Applicants who are inter-
ested in NDFL Fellowship support must so indicate when requestlnﬁ
their application materials for admission. National Institutes of Healt
Traineeships are available and are offered by Fields which have been
awarded such grants. o o o

A space is provided on the admission application form in which the
student may indicate the type of support for which he wishes to he
considered. "No special fellowship application form is required.

Prospective graduate students should also consider applying for fel-
lowships awarded on a national basis by the National Science Founda-
tion, the Atomic Ener?y Commission, the Public Health Service, the
Woodrow Wilson National Fellows |(§) Foundation, and the Ford
Foundation. These programs have deadlines for applications, some as
early as December 1 Applicants should check on the date pertinent to
the fellowship. In some cases it is ?ossmle for winners of NSF and AEC
awards and for PHS Fellows to hold half-time appointments as teaching
fellows for an additional stipend. o

New York State provides several forms of financial support. The
Herbert H. Lehman Fellowship program is open to applicants whose
interest is in social sciences or public or international affairs, and the
Fellowship is open to applicants from all states. These Fellowships are
awarded on a comﬁetmve basis and may be used onlg in New York
State institutions; they provide each recipient with $4,000 for the first
gear of graduate study and $5,000 for each subsequent year. New York
tate residents are ell?lble for Regents College Teaching Fellowships or
Regents Fellowships for Doctoral Study in Arts, Science, and Engineer-
ing. Applications for these must be made by December 1 on forms
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obtained from the_Re%ents Examination and Scholarship Center, New
York State Education Department, Albany, New York 12224,

As agreed upon by some of the members of the Council of Graduate
Schools in the United States, the reqular time for notification of award
from Cornell of fellowships and scholarships for the succeeding aca-
demic year is April 1.All" fellowship and scholarship apdphcatlons re-
ceived by February 1 will be considered for April awards, and every
effort will be made to notify each applicant approved for award no
later than April 6 as to whether he has a fellowship or is named as an
alternate. It is hoped that the awardees will notify the Graduate
School no_later than April 15 of their acceptance or rejection of the
award; failure to do so will be considered a declination. Applications
received after February 1 will be considered only if vacancies occur.

SUMMER FELLOWSHIP SUPPORT

The Graduate School Faculty believes that graduate education, in con-
trast to undergraduate _pro%rams, should be on a year-round basis to
enable students to obtain their degrees in a reasonable period of time.
The majority of Cornell Ph.D. students are, therefore, supported over
the summer” period through research asslstantshli)s and fellowships.
Normally the summer period is devoted to informa studz and research
rather than to course work, and no tuition or fees are charged.

Two extensive summer fellowship programs based on financial need
are n_oteworth?]/: One involves awards to_those students who have been
full-time teaching fellows. The other involves fellowship support to
students who are in the final sta%es of their thesis preparation. It is
expected that some 250 summer Tellowships will be awarded for the
summer of 1971 under these two programs. Another 1,300 students will
be supported as research assistants, and 250 students will be on twelve-
month fellowships.

RESIDENCE HALL ASSISTANTSHIPS

Assistantships in University residence halls are available for men and
women graduate students in any academic field. They are most appro-
priate for graduate students who desire experience in working with
under%radua_te students and University staff while contributing” finan-
cially to their own study. _ _ _ ,
“In” the women’s area el?htee_n assistantships are available, offerin
living expenses and a geary stipend. Details of the assistantships an
aPphcauon forms may be obtained by writing to the Office of the Dean
of Students, 133 Day Hall. A personal interview is desirable but not
always required. - _

In" men’s housing two types of positions are available, the head
residency and resident advisorship. There are head residencies for single
and married men. A head resident receives his apartment, a stipend of
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$700, payment of one-half tuition and fees, and a board ﬁackage which
varies according to his marital status. Resident advisorships are avail-
able to single men and provide room, a $500 stipend, payment of one-
half tuition and fees, and twenty meals weekly in_University facilities.
There are eight head residencies and resident “advisorships. These men
work in counseling, guidance, and programming, and direct the activities
of undergraduate residence counselors.

Applications should be addressed to the Office of the Dean of Stu-
dents, 133 Day Hall; the deadline for application is January 15. A
personal interview is required for acceptance for a position.

PRIZES

Several University prizes are open for competition to all students, in-
cluding graduate students. The Committee on Prizes of the University
faculty publishes an Announcement of Prize Competitions, which may
be obtained from the Visitor Information Center, Day Hall.

Two other prizes are open exclusively to graduate students:

THE GUILFORD ESSAY PRIZE. Until at least 1971 a sPemaI prize of
S120 will he asmgned annually to that graduate student who, in_the
judgment of the Graduate Facultg/, writes the best English prose. Each
competitor must submit, at or before 12 m. of the "last Monday in
November, specimens of his English prose, preferably prepared as a
normal part of his training in candidacy for an advanced degree.

THE PHILOSOPHY PRIZE. A prize of S50 is awarded to the graduate
student who submits the best paper embodying the results of research
in the Field of Philosophy. The subject of the paper may be historical
or critical or constructive. It may be concerned either with problems of
pure ph||050ﬁhy or with the philosophical bearing of the concepts and
methods of the ‘sciences. Papers must be submitted on or before the first
day of May.

Papers submitted in comgetition for either prize must be ty?ewritten
on bond paﬁer (a clean ribbon copy), double-spaced, at_least 1,500 and
not more than 5,000 words in length, and signed with an assumed
name, the real name and address of the competitor being enclosed in a
sealed_ envelope, superscribed with the assumed name. They are to he
degosllted in the Office of the Graduate School. A student may not
submit more than one paper.

LOANS

Only graduate students duly registered in a degree-granting program
are ‘eligible for loans. Provisional or noncandidate Students are not.

Cornell utilizes university, state, and National Defense Loan pro-
grams. The total amount of loan recommended, regardless of source, is
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based upon the financial need of the student as analyzed by the Univer-
sity Committee on Financial Aid. . .

Applications for_all tyPes_of loans are available at the Office of
Scholarships and Financial Aid, 109 Day Hall,

PART-TIME EMPLOYMENT

Opﬁortunmes for part-time work are often available in connection
with departmental research prercts. or other activities. Applications for
this type of work should be made directly to the department concerned.
A candidate may find employment in research or other work closely
allied to his academic interest valuable. On the other hand, progress in
candidacy is difficult when a student attempts to support himself wholly
or partially by work unrelated to his studies. It usually is sounder
economy to borrow from the Office of Scholarships and Financial Aid
and keep employment to a minimum. However, the University main-
tains a part-time”employment service in that office.

EMPLOYMENT FOR WIVES OF STUDENTS

Cornell University offers many nonacademic positions for working wives
through the Personnel Division, B-12 Ives Hall. Types of work include
secretarial and clerical work, work for technicians in the various labo-
ratories, library work, limited nursing positions, and some administrative
p05|t|ons._AE)pI|catons may be made through the Personnel Division
upon arrival on campus.” Applicants for academic positions should
apPIy to the specific departments in which they are interested.

n" addition to the University positions, the “Ithaca area offers oi)por-
tunities for similar positions in small industrial plants, Ithaca Collgge,
the local hospital, and various businesses, as well as for teaching posi-
tions in the public school system and some Rjrofessmnal positions in
service agencies. Apﬁllcants should go to the New York State Employ-
ment Office for further information regarding these opportunities.

GENERAL INFORMATION

COURSES AND GRADES. The Graduate School is not a course-
offermg agency. Therefore, students wishing information about courses
or grades should inquire at the Office of the Registrar. However, the
Graduate Faculty has ruled that a course may not be dropped or
changed from credit to audit after the tenth week of classes.

ACTIVITIES FOR GRADUATE STUDENTS. Cornell is in a small
academic town in central New York State. It has the advanta?es of a
small-town atmosphere but at the same time has many cultural aspects
that rival those of any large city. A significant concert program brmgs
internationally famous artists to Ithaca. Dramatic programs, talks Dy
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visiting lecturers, and art exhibitions fill the weekly calendar of the
Umvermtg and present such a wide choice of events that a student can-
not possibly attend all in which he is interested. _ o
~There are places for graduate students in many extracurricular activi-
ties shared by undergraduates; among others “are intramural sports,
drama, Glee Club, Sage Chapel Choir, publications, music, and folk
dancing. A Graduate Student Activities Committee is active In schedul-
ing weekly social events. A Graduate Wives’ Club has had a an% tradi-
tion of activity for the wives of graduate students. Willard Straight Hall
and the Sage” Graduate Center provide facilities for graduate groups
and aid in planning special functions for them. N
~Cornell United Religious Work (CURW) includes a range of activi-
ties for graduate students. Its offices are in Anabel Taylor Hall, which
serves as headquarters for chaplains who represent several denomina-
tions and who may be consulted by students.

Cornell’s location in the Finger Lakes Region of New York State
stimulates outdoor activity. Many swimming and boating facilities are
available. In addition, Cornell operates a private eighteen-hole golf
course; indoor and outdoor swimming facilities; mdoqr_skatm% rink;
tennis, handball, and squash courts; gymnasium; and riding stables all
of which are open to graduate students. A variety of ski resorts also
operate nearby, _ _

Almost all fields of study sponsor weekly seminars for their faculty
and graduate students.

COUNSELING. The University maintains a variety of counseling
services available to graduate sfudents. A student’s primary academic
counselors are the members of his Special Committee. _ _

Other counselors who are able to help in matters of various kinds will
be found in the Office of the Dean of Students, the Office of Scholar-
ships and_Financial Aid, the International Student Office, the Gannett
Medical Clinic, and the Sage Graduate Center.

INTERNATIONAL STUDENTS. Cornell has, since its foundintI],
welcomed students from abroad. Currently 1,120 foreign students
re]cp?eslgntmg eighty-seven countries are pursuing study in a variety
of fields.

_In addition, each year over one hundred faculty members spend some
time abroad in study and research, often in close association with
foreign universities. ‘This creates within the University community
opportunities for students from other countries to meet and exchange
ideas with members of the Cornell facult%/, who often have first-hand
k?ow,tedge of several countries and understand and appreciate a variety
of cultures.

Special Frograms within the Graduate School Permlt study in depth
of particular areas such as Africa, Asia, Southeast Asia, Latin America,
and the Near East. Students from those areas have an opportunity to
contribute to such pro_%rar.ns, _ _ _

The Ithaca community is in a natural setting which allows for enjoy-
ment of many recreational activities. In addition, varied cultural and
intellectual activities are sponsored by the University. Tours of the
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community are conducted at the beginning of the fall semester. A group
of Cornell faculty and Ithaca families maintain a Host Family Program,
in which foreign-students are invited to share in some aspects of Ameri-
can family life in the Ithaca community. Because the University popula-
tion is a varied one, the community ifself, although not Iarﬂe,_t_ends to
have a more cosmopolitan atmosphere than most other small cities, and
the student can usually find an outlet for a wide variety of interests.

The University maintains an International Student Office at 142 Day
Hall. Students from abroad are asked to report to this Office upon
arriving in Ithaca and are invited to consult the staff on any questions
they may have. The Office works in close association with academic
advisers ‘and sponsors, and also with persons involved in a number of
student and community programs in efforts to enrich the international
and cultural life of Cornell.

HEALTH REQUIREMENTS ON ENTRANCE

The following health requirements for entering graduate students have
been adopted by the Board of Trustees of Cornell University. The
I’GSFOHSIbIhty for fulfilling these requirements rests upon the student;
failure to do so may result in loss of the privilege of registering the
following term.

IMMUNIZATION. A satlsfa_ctor% certificate of immunization against
smallpox, on the form s_upﬁlled y the University, must be submitted
before registration. It will be accepted as satisfactory only if it certifies
that within the last three years a successful vaccination has been per-
formed. If this requirement cannot be fulfilled by the student’s home
physician, opportunity for immunization will be offered by the Cofnell
medical staff during "the student’s first semester, with the cost to be
borne by the student. If a student has been absent from the University
for more than three years, immunity will be considered to have lapsed
and a certificate of revaccination must be submitted.

The University Health Services strongly recommend that all graduate
students be immunized against tetanus before entering the University.
Students may, however, obtain initial and all booster tetanus toxoid
immunizations at the Gannett Clinic for a nominal charge.

HEALTH HISTORY. Graduate students, when accepted, must submit
health histories on forms supplied by the University. These should be
returned promptly to the Gannett Medical Clinic. A University physi-
cian will review the material before it becomes part of the student’s
permanent health record. All information given is confidential. After
arrival at Cornell, if the medical history indicates a need, a student
will be giveu an appointment to consult & physician at the Clinic. When
a student has been away from the University for more than a year, he
][nust, upon reentrance, submit an interim health history on a University
orm.
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X RAY. Every student is required to have a chest x ray. Opportunity
to satisfy this"requirement is given during the student’s first week on
campus. The cost of the x-ray examination is included in the General
Fee. When a student who has been away from the University for more
than a year wishes to reenter, he must, ‘at his own expense, once more
fulfill the chest x-ray requirement.

HEALTH SERVICES AND MEDICAL CARE

Health services and medical care for students are centered in two
Cornell facilities. The Gannett Medical Clinic (outpatient department),
10 Central Avenue, and the Sage Infirmary.

Students are entitled to unlimited visits at the Clinic. Appointments
with individual doctors at the Clinic may be made by calling or coming
in person. (An acutely ill student will bé seen promptly whether he has
an appointment or not.) Students are also entitled to laboratory and
x-raK examinations indicated for diagnosis and treatment, hospitalization
in the Sage Infirmary with medical care for a maximum of fourteen days
each term, and emergency surgical care.

On a voluntary basis, insurance is available to supplement the services
provided by the ‘General Fee. For further details see the Announcement
of General'Information. If, in the opinion of the University authorities,
the student’s health makes it unwise for him to remain in the Univer-
sity, he may be required to withdraw.

If a student prefers to consult a private physician rather than go fo
the Clinic, or to have the services of a private doctor while a patient in
Sage Infirmary, he must bear the cost of these services.

LIVING ARRANGEMENTS

DORMITORY ACCOMMODATIONS. The University has established
Sage Hall as a graduate residential center. Its dormitory facilities accom-
modate approximately 75 men in the north side of the building and
115 women in the south side. The Graduate Center, which is available
for use by graduate students and facul(tjy,,also contains a cafeteria seatin
200, study rooms, and Ioun?es. In addition, Cascadilla Hall has accom-
modations for approximately 160 single ?_raduate men. .

Apﬁ)hcatlons or dormitory accommodations may be obtained any time
after January 1for the coming academic year bP/wrltmg the Department
of Housing and Dining Services, 223 Day Hall.

FAMILY ACCOMMODATIONS. The University has three apartment
developments for married students and their families. They are Cornell
Quarters, Pleasant Grove Apartments, and Hashrouck Apartments, with
housing for a total of 420 families. All apartments are unfurnished. For
further information and aggllcatlon, write to the Department of Hous-
ing and Dining Services, 223 Day Hall.
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OFF-CAMPUS HOUSING. The Department of _Hou_sin% and Dining
Services, 223 Da¥ Hall, maintains files of voluntarily listed accommaoda-
tions for use of students and staff members who call at the office.
Because the list of available accommodations is constantly changing, it
is not practical to mail listings, nor is it feasible to maintain a waiting
list of persons seeking accommodations.

MOTOR VEHICLES

The University does not encourage student use of motor vehicles but
recognizes that in certain cases it m_aY be necessary. University requla-
tions apply to all types of motor vehicles, including automobiles, motor-
cycles, motor bikes, and motor scooters.

Every student who owns, maintains, or for his own benefit operates
a motor vehicle in. Tompkins County, must register it with the Safety
and Security Division, even though that vehicle may be also registered
by faculty, officers, or employees. All students must register motor
vehicles within the prescribed” time for University registration at the
begmnmq of the fall term (exception: students who are not then subject
to this rule but later become subject to it must register vehicles witbin
five d%ys after becoming so subject). Nonre?w_tered vehicles may not be
parked on campus at any time. Students en erln(}; the University for the
Spring semester or reenterln? after a period of absence must register
motor vehicles with the Safefy and Security Division at the time of, or
within the time for, general registration.

~ Every student who has a motor vehicle must complr with the follow-
ing requirements: (1) the student must be Ie%ally qualified to operate a
motor vehicle in New York State; d(zz the vehicle must be registered in
New York State or legally qualified to be operated on the highways of
New York State; (3) the vehicle must be effectively insured against
public liability for personal |n]ur¥ and property damage for the mini-
mum of §10,000-$20,000-$5,000, Tor the duration of such registration
and while the vehicle is under the control of the registering student;
(4) the student reglstrau_on fee covering the fall and spring terms, or any
part thereof, is $4 and is due and payable in the Treasurer’s Office on
the same date as tuition and other fees. In case of late registrants, the
fee will be due within a week after such registration. A fine is levied
if the vehicle is not registered within the specified time.

No student may park his motor vehicle on the campus from 8:00 a.m .
to 5:00 p.m. Monday through Friday, or from 8:00 a.m. to 1:00 p.m.
Saturdays. Certain areas are restricted twenty-four hours a day; such
areas include “no parking” zones, dormitory _Farklng_areas, and areas
listed as limited at all times to holders of specific permits.

Special area parking permits are issued only after careful consideration
by the Safety and Security Division Office.

The student’s registration in the University is held to constitute an
agreement on his part that he will abide by all its rules and regulations
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with (e?a(d to traffic and parking or suffer the penalty prescribed for
any violation of them. .

Correspondence regarding motor vehicles should be addressed to
the Board on Traffic Control, G-2 Barton Hall.

CAREER, SUMMER PLANS, AND
PLACEMENT CENTER

The Career, Summer Plans, and Placement Center at 14 East Avenue is
a clearing house for jobs in business, .|ndustr¥], government, and teach-
ing, as well as for study programs leading to the professions. It serves as
an information center for careers, teacher placement, fellowships, tech-
niques of job hunting, and summer experiences (work, study, travel,
service projects). More than a thousand recruiters visit the campus each
year representing employers and graduate schools. Students and faculty
may be kept up to date on the activities of the Center by registering to
receive its Newsletter. Alumni may be served by either the Job Bulletin
or the Registrants Available Bullefin. Through the sugport and coopera-
tion of the Cornell Club of New York and the Cornell Society of
Engineers, a placement office is maintained in New York City primarily
for-alumni living in that area.

TUITION AND FEES

Tuition and feesl become due when the student registers. Any student
who fails to pay his tuition, fees, and other indebtedness to the Univer-
sity at the Treasurer’s Office within the prescribed period of grace will
be dropped from the University unless the treasurer has granted him an
extension of time to complete’ payment. The treasurer 1s permitted to
grant such an extension when, In"his judgment, the circumstances of a
particular case warrant his doing so. For any such extension the student
IS char?ed a fee of $5. A reinstatement fee of $10 is assessed a?amst any
student who is permitted to continue or return to classes after being
dropped from the University for default in payments. The assessment
may be waived in any instance for reasons satisfactory to the treasurer
and the registrar when such reasons are set forth in a written statement.

Students registering at any time during the last ten weeks of any
term are required to pay tuition at the rate of 10 percent of the reqular
tuition of the term for each week or fraction of a week between the day
of registration and the last examination day of the term. _

Tyition or fees may be changed by the frustees at any time without
previous notice.

REGISTRATION DEPOSIT. Every applicant for admission must make
a deposit of $35 after receiving notice of acceptance, unless he has

1 All statements in this section are prepared by the University treasurer, who alone is
authorized to interpret them.
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previously matriculated as a student at Cornell University. This deposit
IS used at the time of first registration to pay the matriculation fee, chest
x ray, and examination-book charge, and covers certain expenses inci-
dental to graduation if the student receives a degree. The deposit will
not be refunded to any candidate who withdraws his application after
May 10 or more than fifteen day(s after his admission approval. This fee
is not covered by University fellowships, scholarships, or assistantships.

TUITION. Tuition is $200 a term for all students registered in the
Graduate School whose major chairman ison the faculty of the statutory
divisions2 of the University. Those with major work n the School of
Nutrition, the Field of Education, and the Division of Biological Sci-
ences also ga¥ $200 a term, All students in other divisions must paK
tuition of $910 a term. Tuition is payable at the beginning of eac
term.

Upon recommendation by the appropriate college dean and by action
of the controller, a member of the teaching or scientific staff of one of
the statutory schools or colleges may obtain waiver of tuition in the
Grl?duate School if his major field of study is in a statutory school or
college.

Assistants in statutory schools or colleges who are on twelve-month
appointments and who are registered for Summer Research for credit
in the Graduate School may be recommended for waiver of tuition
during the summer iJerJod under the above limitations. This waiver of
tuition does not apply if the student registers in the Summer Session or
is not doing productive work for the department.

Any student who is to receive less than full residence credit because
of his emFonment should apply for proration of tuition on forms pro-
curable at the Graduate School Office. Tuition is based on residence
eligibility. See pp. 10-11.

GENERAL FEE. A fee of $287.50, payable at the be inningi of each
term, is required of each student registered in the Graduate School
whose major chairman is on the faculty of one of the statutory divisions,3
the School of Nutrition, the Field of Education, or the Division of
B|0Iognlcal Sciences. All others pay a fee of $265.00. This General Fee
contributes toward the services supplied by the libraries, Clinic and
Infirmary, and the student union in Willard Straight Hall, and pays, a
Pog,tlon of the extra cost of laboratory courses and general adminis-
ration.

A student who is regularly registered in the Graduate School for either
one or hoth terms of the academic year and has paid the above fee i
entitled to these services while in residence during the summer imme-
diately following the academic year without payment of an additional
General Fee. If such a student reglsters with the University during the
summer, he is liable for payment of any tuition and other fees, and

2. The statutory divisions are the Veterinary College, the Colleges of Agriculture and
Human Ecology, and the School of Induystrial and "Lahor Relations. )

3. The statutory divisions are the Veterinary College, the Colleges of Agriculture and
Human Ecology, and the School of Industrial and "Labor Relations.
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must present his ID card at the time of payment of these charges in
order to claim exemption from payment of the General Fee. _

A graduate student who returnsto the University to present his thesis
and to take the final examination for an advanced degree, all other
work for that degree having been previously completed, must register as
a “Candidate for Degree Only” and pay a fee of $35.

OTHER FEES

THESIS FEE. Each doctoral candidate m,ust,pa?/ $30 at the time of
deposmn% the approved thesis and abstract in final form. This fee covers
the cost of preparing a master microfilm of the entire thesis; of publish-
ing_the abstract in the bimonthly periodical Dissertation Abstracts: of
mailing the microfilm and abstract to the microfilm publisher; a_md of
binding both copies of the thesis for deposit in the University Library.

LIMITED REFUNDS. Part of the tuition and General Fee will be
refunded to students who officially withdraw or take a leave of absence
during the first nine weeks of a term. A student arranges for a leave of
absence or withdrawal at the Graduate School Office. Students who
withdraw are charged tuition and the General Fee at the rate of 10
percent for each week or fraction of a week from registration to the
effective date of withdrawal. No charge is made if the student begins his
leave of absence or withdraws within six days of registration. No part of
the registration or matriculation fee is refundable.

SUMMER SESSION. Graduate students who attend classes in the Sum-
mer Session must register both in the Graduate School and in the
Summer Session; they must pay the tuition and fees listed in the
Announcement of the Summer Session.

SUMMER RESEARCH. Students registered for Summer Research pay
one-half of the General Fee for a registration period of not more than
eight weeks and the full fee for a Ionger registration period unless they
were reqularly registered in the Graduate School during the previous
academic year. For those students ehglble for and desiring residence, a
prorated fuition is charged in accordance with the fraction of a resi-
dence unit to be earned, based on the tuition in effect for the subsequent
academic term.

IN ABSENTIA. A graduate student registered in absentia will pay a fee
of $35 each term.
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ADVANCED PROFESSIONAL DEGREES

Advanced professional degrees are designed as preparations and training
for a special profession.4 The admissions, requirements, and curricula
for such deqrees, as approved by the Graduate Faculty, are announced
by the faculty of a professional school or college, which, for this pur-
pose, acts as a Division of the Graduate Faculty. Degrees are awarded
upon recommendation of the Division to the Graduate Faculty. Detailed
information regarding admission or academic requirements for any
professional degree is included in the Announcement of the separate
school or college in which the degree is offered. Inquiries addressed to
the Graduate School will be forwarded to the proper official. The
professional degrees listed below are approved by the Graduate Faculty.

AGRICULTURE

MASTER OF AGRICULTURE (M.Agr.). This de?ree is intended for
professional agriculturists seeking qpportuth to sud¥ in depth some
subject or problem which is pertinent to their profession. Detailed
g}f%rmtatlﬁn”may be obtained from Director Herbert L. Everett, 192
oberts Hall.

ARCHITECTURE, FINE ARTS, CITY AND
REGIONAL PLANNING

The following three degrees are administered by the Division of Archi-
tecture, Fine Arts, and Planning of the Graduate School. Inquiries
should be addressed to the listed professor. _

For more detailed information on these degrees, as well as those in
architectural structures, architectural history, and art, see also the
Announcement of the Graduate School: Hunianities.

MASTER OF ARCHITECTURE (M.Arch.). Training in urban design.
Only graduates of a five-year professional ‘program In architecture or
graduates of a program in city planning or landscape architecture are
admitted as candidates. (Professor Colin' Rowe.)

MASTER OF FINE ARTS (M.F.A.). Advanced training in the practice
of painting, sculpture, or graphic arts. (Professor Jason  Seley.)

4. The following are advanced degrees which are also first degrees of a school or
college and therefore are not subaect to the jurisdiction of the Graduate Faculty. For
information regarding them, address the school or college indicated.

Master of Engineering (Aerospace) ... Graduate School of Aerospace Engineering
Master of BuSiness Administration 1 Graduate. Schoolof Business and  Public
Master of Public Administration J Administration

Doctor of Law aw_Schoo )
Medical Colleqe, New York City

Doctor of Medicine -
Doctor of Veterinary Medicine Veterinary College
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MASTER OF REGIONAL PLANNING (M.RP.). Trainin? for a
professional career in the field of city planning or regional planning.
(Professor Kermit C. Parsons.)

COMMUNICATION ARTS

Master of Communication Arts (M.C.A.). The focus of this program is
more on the strategic application of communication knowledge and
technology, rather than on technical competence in media operation.
The curriculum is designed for those students who wish to work with
agencies in which organized public communication is a key concern.
mphasis is placed on three key elements: (Il) analysis of what is known
about the communication process, (ZL exploration of the potential of
current and new communication techniques and technology, and (3)
appblicatlon of the first two elements to specific communication
problems.

EDUCATION

Two professional degrees are administered by the Field of Education
of the Graduate School. The programs leading to each of the degrees
include courses, seminars, projects, and mvestl%atlons which will develop
the student’s ability to perform acceptably the professional duties re-
quired of the several types of educational Specialization.

MASTER OF ARTS IN TEACHING (M.A.T.). This program is
designed for and limited to those preparing for teaching in elementary
and secondary schools. The student and his Special Committee will select
those courses and seminars in his teaching specialty and in Education
which are deemed most appropriate for developing competence as a
teacher. The student will be required to demonstrate his or her teachlng
skill ‘in a supervised field experience. Completion of a twelve-mont
program, or two and two-fifths residence units is required. Graduates
of a teacher-training program are not eligible for this degree.

DOCTOR OF EDUCATION (Ed.D.). The Brogram for this degree is
desue_ned to prepare the candidate within a broad cultural context for
positions of professional leadership in education. The program of studies
must include advanced work in each of the following: educational psy-
chologiy,_ history or philosophy of education, educational measurement
and statistics, and research ineducation. At least fifteen hours of credit
must be earned in courses other than those in Professmnal education. A
minimum of sixty-five credit hours beyond the Bachelor’s degree is
required, of which_ thirty-five hours should be completed beyond the
Master’s degree or its equivalent. A candidate is required to complete a
minimum of five residence units beyond the Bachelor’s degree and a
year of directed field experience.
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Professional Teaching

MASTER OF SCIENCE FOR TEACHERS (M.S.T.). This is a co-
ordinated program of training in the biological and physical sciences
for practicing teachers. Each degree candidate must satisfy a broad core
program in mathematics and science and complete advanced work in his
selected Field of study. This degree is administered by the Division of
Professional Teaching of the Graduate School. Detailed information
may be obtained from the Graduate School Office, Sage Graduate Center.

ENGINEERING

The degree of Master of Engineering is administered by the Engineering
Division of the Graduate School. Specially oriented %raduate programs
of study are in the areas of agricultural, chemical, civil, electrical, indus-
trial, materials, mechanical, and nuclear engineering, and in engineering
phtysms. The following titles designate the professional Master’s degrees
offered in engineering: Master of Engineering (Agn(_:ultural), Master of
Engineering %Chemlcal), Master of Engineering (Civil), Master of Engi-
neering (Electrical), Master of Englneerlng_(Englneerln([; P_h)(sms), Master
of Engineering (Industrial), Master of Engineering EMa erials), Master of
Engineerin(l] (Mechanical), Master of Engineering (Nuclear). The Grad-
uate School of Aerospace Engineering administers the Master of Engi-
neering (Aerospace) degree program.

The general requirements for the degrees listed above are:

L A minimum of thirty credit hours of advanced technical course
work in the specific field or in related subjects.

2. A minimum of three credit hours (included in the above) of
engineering design experience involving individual effort and formal
report.

3. A minimum grade point average of 2.5 and a minimum final grade
of C minus for all courses counting toward the degree.

There are no residence requirements, although all course work must,
in general, be completed under Cornell University staff instruction. The
degree requirements must normally be completed within a period of
four calendar years.

Graduates of Cornell University who hold Bachelor of Engineering
degrees may be granted up to fifteen hours credit for advanced courses
taken during their fifth undergraduate year, provided they enter the
Master of Engineering program not later than the fall term following
(tjhe sixth anniversary of their receiving the Bachelor of Engineering
egree.

The Announcement of the College of Engineering should be consulted
;prldfurther details on the professional Master’s programs in the various
ields.
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ENGLISH

MASTER OF FINE ARTS (M.F.A.). The degree of Master of Fine Arts
In creative writing is designed to prepare candidates for careers in pro-
fessional writing or in the teaching of creatlve.wrltm?. The program is
administered by a specially appointed committee of the Department
of English, acting as a Division of the Graduate School.

INDUSTRIAL AND LABOR RELATIONS

MASTER OF INDUSTRIAL AND LABOR RELATIONS (M.ILL.R.).
The four-semester program leading to this degree provides a basic course
of graduate study for those with professional interests in industrial and
labor relations and further provides limited oRportumtles for specialized
professional study where broad competence has been established. This
degree is administered by the Division of Industrial and Labor Relations
of the Graduate School. More information may be obtained bg writing
%_o: GraltduatHe F”|eld Representative, School of Industrial and Labor Rela-
ions, lves Hall.

LAW

The following two degrees are administered by the Division of Law of
the Graduate School. The Announcement of the Law School should
be ctonsulted for a complete description of the program and require-
ments.

MASTER OF LAWS (LL.M.). This degree is intended primarily for the
student who desires to increase his knowledge of the law by working in
a specialized field.

DOCTOR OF THE SCIENCE OF LAWS (J.S.D.). This degree is
intended primarily for the student who desires to become a proficient
scholar by original investigation into the functions, administration,
history, and progress of law.

MUSIC

The following two degrees are appropriate for mature composers who
seek further professional tralnln% as well as knowledge of the other arts
and humanities, both to enrich their creative perspectives and to prepare
them for the teaching of composition and theory at the university level.

MASTER OF FINE ARTS (MF.A)

DOCTOR OF MUSICAL ARTS (D.M.A)

These degrees are administered by the Department of Music, actin([;_ 8
a Division of the Graduate School for this puri)ose. More informafion
may be obtained from Professor Robert M. Palmer, 218 Lincoln Hall.
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NUTRITIONAL AND FOOD SCIENCE

The following two degrees are administered by the faculty of the
Graduate School of Nutrition acting as a division of the Graduate
School. More information may be obtained by writing to: Secretary,
Graduate School of Nutrition, Savage Hall.

MASTER OF NUTRITIONAL SCIEN_CE_(]M.N.S.). This program
emphasizes fundamental study in the basic_bio oPlcaI sciences that can
lead to specialization in such”areas as nutritional biochemistry, human
and clinical nutrition, experimental or animal nutrition, and public
health and international nutrition. The program is open to students
who have had no previous course work in nutrition. For candidates
interested in the biological sciences, the program serves as a valuable
E[ellmmary for graduate study for the Ph.D. degree in such areas as
iochemistry and" physiology, as well as human or animal nutrition.

MASTER OF FOOD SCIENCE (M.F.S). The fundamental sciences
chemistry, bIOChemI.StrY_, and bacteriology, that are involved in food
processing and utilization, are emphasized. Electives are available to
meet individual needs in engineering, economics, marketing, business
administration, and international programs. The specialized training
serves as a preparation for technical work as related to the food industry
or for more advanced graduate study.

The Announcement of the Graduate School of Nutrition should be
consulted for further details on the professional Master’s degree pro-
grams.

THEATRE ARTS

MASTER OF FINE ARTS (M.F.A). The degree of Master of Fine Arts
in theatre arts is intended for students who wish to increase their pro-
fessional competence as actors or directors through a studio-oriented
program. It is administered by the Department of Theatre Arts, acting
as a Division of the Graduate School for this purpose.

VETERINARY MEDICINE

DOCTOR OF SCIENCE IN VETERINARY MEDICINE (D.Sc. in
V.M.). This degree is characterized by a professional rather than a gen-
eral research objective, and it is designed especially for experienced
persons in the "basic and clinical sciences who néed more specific,
advanced, scientific, and ﬁ_rofessmnal knowled%e in order to equip_them-
selves for careers in teaching and research, This degree is administered

by the Division of Veterinary Medicine of the Graduate School.
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SPECIAL RESOURCES FOR RESEARCH
AND ADVANCED STUDY

The descriptions below are limited to major general facilities at the
service of graduate students in any of a variety of fields of instruction.
In_addition, substantial collections and facilities, in many instances
unique, have been assembled for the use of graduate students. Although
the ‘facilities cannot be described adequately in this Announcement,
some of them are mentioned in the statements given under the Fields
of Instruction on pp. 53 ff.

CORNELL UNIVERSITY LIBRARIES

The libraries are among the principal facilities in the University’s Frq-
gram of graduate studies. The total number of volumes at Cornell is
now over 3,000,000 and that f|?ure increases by about 175,000 each year.
For the convenience of students and faculty, the h0|dln?8 are organized
into a controlled system of distinct libraries. Some of the libraries are
large; some have limited holdings. Some are general, some selective.
Each library, whether within one of the colleges or housed in a building
of its own, Is situated where its books and its facilities lie most easily
available to those who use them most. The libraries, whatever their
nature, have been developed over man% years by scholarly librarians and
P.rofes.sors with the view of achieving breadth and depth in the central
ibraries, utility and coherence in the specialized ones.

The University’s libraries offer support for qraduate studies at several
levels. They provide basic readings in virtually all subjects, collateral
studies for classroom and seminar instruction, and hl?hv specialized
materials for advanced students. An unusually rich collection of refer-
ence works, both modern and antiquarian, ‘expedites both the daily
studg and dissertational research. Of journals and periodicals, about
35,000 titles are available, most of them in complete runs, some of them
in multiple copies, all of them immediately available. Special depart-
ments are maintained for maps, microtexts, documents, newspapers and
other such collections. o . o

To most graduate students, Olin Library, designed primarily as a
research library, becomes the most familiar. Qlin leraryr, completed
in 1961, offers every modern library facility for its readers. The building
is completely air-conditioned, scientifically lighted, comfortably fur-
nished, and organized for efficient operation. It provides easy access to
the hook stacks, convenient photocogymg facilities, and a comfortable
lounge area for graduate students. Congestion is eliminated not only
because of architectural design but also because undergraduates have
their own open-stack library in a separate building. A graduate student
whose work has advanced to the writing sta?e may apply for use of a
carrel ad_]ommﬁ the book stacks in order to facilitate completion of his
dissertation. Ofin Library is open in term time from 8:00 a.m . to 12:00
p.m. weekdays, and from 1:00 p.m. to 12:00 p.m. Sundays.
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Within Olin are a number of special collections likely to be of
ﬁartlcu_la_r interest to advanced students of the social sciences and the
umanities. The Department of Rare Books houges several distinguished
collections, among them books and manuscnpts_relatln%_ to Dante,
Petrarch, Wordsworth, Joyce, Shaw, and other literary figures. The
Noyes Collection is rich in American historical documents, especially
those pertaining to Lincoln and the Civil War. Students in the social
sciences will also find extraordinarily interesting manuscripts and_books
in the collections of slavery and abolition, of witchcraft, of the French
Revolution, and of the life and times of Lafayette. Long familiar to
professional scholars are the Wason Collection on China and the
Chinese, the Old Icelandic Collection, and collections on Jaﬂan and
Southeast Asia. The History of Science Collections include the Adel-
mann Library of Embryolo%y and Anatomy, and the library of the
French scientist, Lavoisier. The Collection of Regional History and
Cornell University Archives is @ manuscript depository with total hold-
ings of more than 14,000,000 items. These manuscripts relate to all
aspects of the economic, political, and social history of this region and
the areas historically connected with it. Here, too, are the documents
and manuscripts relevant to the founding and development of Cornell
University. In addition to the collections in Olin Library, many of the
college and department libraries also contain materials un|(1ue in their
respective fields. Curators and reference librarians in all the libraries are
avat|la.blle for counsel concerning the availability and use of research
materials.

~The University libraries in aggregate consist of Olin Library, as men-
tioned, Uris Library for undergraduates, the Physical Sciences Library,
the Mann lerarg{ of Agriculture and Home Economics, and the
libraries of the fol pwm%colleges_ and schools: Fine Arts, Business and
Public Administration, Engineering, Hotel Administration, Industrial
and Labor Relations, Law, Medicine %n New York City), and Veterinary
Medicine. Added to these are the libraries of academic divisions and
departments, together with those of the Agricultural Experiment Sta-
tion at Geneva, New York.

INTERNATIONAL STUDIES PROCXRAMS
Center for International Studies

The Center for International Studies has as its primary function the
coordination and support of the international “activities of Cornell
University. In addition to its role as a link between the activities of the
specialized programs, the Center endeavors to facilitate and encourage
research and teaching dealing with international affairs and to serve as a
focal point for their discussion. The Center brings to Cornell \(|5|t|ng
faculty, postdoctoral research fellows, and distinguished academic an

professional personnel in the area of international affairs who give
Interdisciplinary courses and seminars. Through the use of the perma-
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nent Cornell faculty, the Center is developm% a teachlnﬁ program at
the under?ra_duate and graduate levels where it can usefully add to the
reqular offerings of separate schools and departments. _

tudents interested in for_el_(];.n area studies or in international prob-
lems will find that_the flexibi |t¥ of both u.nderf;raduate and graduate
requirements permits considerable latitude in selecting subjects. Appro-
priate courses of stud¥ can be selected from the reqular offerings of
various departments of the University. For example, In the College of
Arts and Sciences the Department of Government offers instruction in
comparative government, international relations, and international law
and organization; in the Department of Economics there are offerings in
international economics, economic development, and international
trade. The College of Agriculture offers courses in the economics of
a%rlcultural development, international agriculture, and rural sociology.
The School of Business and Public Administration offers courses in
international development and comparative administration. The School
of Industrial and Labor Relations offers courses in international and
comparative labor relations. o .

The graduate student seeking specialized foreign-area knowledge may
arrange a minor in one of the_mterdgsurlmary area programs.” Asian
Studies or Latin American Studies. It is also possible to gurs_ue an area
interest in African Studies, European Studies, or Soviet Studies.

The continued growth of tire international programs has been accom-
panied by the creation of an outstandmgi_ and” comprehensive infra-
structure “of staff, library, language facilities, and other necessary
resources.

The work of the Center and of associated programs and activities is
more fully described in the Center’s Annual Report of International
Studies at' Cornell University and the Announcement of the Center for
International Studies. Further information may be obtained from the
Center’s office in 217 Rand Hall.

African Studies

ADVISORY FACULTY COMMITTEE ON AFRICAN STUDIES:
Thomas Poleman, chairman; Douglas Ashford, Harold Feldman, Milton
Konvitz, lan Macneil, Chandler Morse, Kathleen Rhodes.

Cornell University has substantial facilities for graduate study and
research on Africd. Many members of the faculty in a variety of fields
are qualified by research experience in Africa to provide instruction or
gmdance to students who wish to specialize in some aspect of African
tudies, who plan to work there, or who are interested in a general or
comparative knowledge of the area. Instruction and training In general
linguistics are available for students expecting to deal with™ tribal
E{eoples, and sBeuaI courses on particular African languages (e.g., Iho
oruba) have been given in recent years. Courses are regularlg offered
on the cultures and somal,s?/stems of Africa and on the problems of
economic, political and social development of the area. The University
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libraries provide a good working collection of books, documents, maps,
newspapers, and periodicals on Africa of sufficient scope to enable stu-
dents and staff to carry on regional research. A representative %roup of
African students is attracted to Cornell each year, most of whom are
eaﬁer to discuss African life and problems with interested students from
other areas.

Inquiries should be directed to: Professor Thomas Poleman, Chair-
man, Committee on African Studies, Warren Hall.

China Program

FACULTY: Knight Biggerstaff, Nicholas C. Bodman, Nai-Ruenn Chen,
Chuen-tang Chow, John C. H. Fei, Ta-Chung Liu, John McCoy, David
Mozingo, Charles A. Peterson, Harold Shadick, Judith M. Treistman,
Martie W. Young.

The China Program provides comprehensive Praduate-level training and
sponsors a wide range of research. The faculty represent the following
fields: anthropology, economics, government, history, history of arf,
linguistics, and literature.

_Graduate students in the program take a mae'or in one of the fields
listed above. They are expected at an early sfage to attain sufficient
mastery of the Chinese Iangua%e.to permit use of Chinese sources in their
courses and seminars and In their research.

The focus of much of the research and teaching in the Program is
the sometxt polity, economy, culture, and arts of modern and contem-
porary China. Students with this concentration are also expected to
develop a general knowledge of traditional institutions and culture.
Students majoring in history concentrate on medieval or modern China;
no chronological limits apply to those in the history of art, linguistics,
or literature.

The China Program supports three projects: political organization,
social chan%e, an Personallt_ development; economic development
within a Chinese cultural setldg; and" linguistic studies in Southeast
China and in the southwest border regions. Research Assistantships are
available to advanced graduate students working in these areas, and
occasionally in other fields as well. London-Cornell Studentships are
open to advanced Ph.D. candidates in the social sciences and humanities
who are in the China Program. They are tenable for stud_¥, during an
academic year at the London School of Economics and Political Science
or at the ‘School of Oriental and African Studies of the University of
London. Stipends include air fares and tuition and fees.

London-Cornell Field Research Grants are open to Ph.D. candidates
whose interests directly concern problems of social chan?e in East Asia,
Grantees may conduct'dissertation research in any part ot East Asia, and
stipends for this purpose include travel and research expenses.

National Defense Foreign Language Fellowships and Foreign Area
Training Fellowships are ‘tenable in” the Program. Graduate students
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may also a%ply for other assistantships, fellowships, and scholarships
offered by the ‘University and by its departments. _ _

Additional information on the Program and the various fellowships
and awards may he obtained by writing to: Director, China Program,
100-A Franklin "Hall.

Program on Comparative Economic
Development

The Program on Comparative Economic Development at Cornell Uni-
versity was founded in 1966 by a group of economists in the Department
of Economics, the Department of Agricultural Economics, and the
School of Industrial and Labor Relations. Its primary purpose is the-
oretical and empirical research into the causes and forces of economic
development, emphasis being placed on the multiplicity and diversity of
forms of the development phenomenon. .

Several secondary benefits derive, or are expected to derive, from the
activities of the Program. One is the educational feedback in the form
of seminars, guest lecturers, and the availability of research scholarships
to graduate students in the Department of Economics. Further, arrange-
ments are belngz made for the establishment of regional research and
educational centers in selected focal development countries. o

The Program is not restricted to economists. On the contrary, it is
h,oFed that as time goes on cooperation will be obtained from other
fields. In fact, the philosophy of a wider basis of development science,
not restricted to economics, 1s intended to become the central strength
of the Program. . _ N

Additional information may be obtained by writing to; Professor
Ta-Chung Liu, Director of the Program. Goldwin Smith Hall.

International Agricultural
Development Program

Cornell University provides unusual scope and facilities for graduate-
level study and research concerning development of the critical agri-
cultural sector of newly developing nations. An integrated program of
research and graduate _trammP IS available in the various bIQ|0Flca|
physical, and Social sciences fields which are relevant to agricultural
development. _ o _ _

A student preparing for work in international agricultural develop-
ment majors Iin a specific Field. In addition to basic preparation in that
Field, he'may minor in the Field of International Agricultural Develop-
ment. The Student may take courses which help him in applying his
knowledge to the special conditions of newly developing nations, con-
sult with experienced faculty members in regard to such application,
and pursue a research PI’O]ECI for his dissertation which is relevant to
the special problems of newly developing countries. In much of this
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work the program in agriculture draws upon the strong international
programs in other colleges of the University, including the area study
programs and the varied offerings in modern languages.

Faculty experience in overseas work is continuously developed
throu?h work in College of Agriculture overseas programs and indi-
vidual consulting assignments. Several faculty members, who devote
themselves full time to research and teaching in international agricul-
tural development, have built special programs of research and continu-
mga contact with particular Seographlc areas. The environment for the
International Agricultural Development Program is further enhanced
by more than 250 foreign graduate students majqungg in the various
fields of studies represented by the College of Agriculture.

Substantial expansion has recently taken place in the international
program of several departments. Most departments have a number of
assistantships and teachmP fellowships deagned to finance graduate
students while they work closely with the teaching and research pro%ram
in international agricultural development. Doctoral candidates in these
departments, who are interested in international agricultural develop-
ment, generally do field research in newly developing countries for their
doctoral dissertations.

Additional information may be obtained by writing to: Professor
K. L. Turk, Director, International Agricultural Development Program,
102 Roberts Hall.

International Legal Studies Program

The Cornell Law School offers a Frogram of concentrated study in
international legal subjects. The full program is ordinarily pursued by
J.D. candidates in their second and third years of regular law study, but
all the courses in the Field are_qpen to graduate students in faw. Some
of the courses are offered by visiting faculty members who come to the
Law School under its ﬁrogram for distinguished foreign professors. A
number of foreign scholars and students also come to Cornell for
research and stu?/ in the comparative and international law fields.
Other activities of the International Legal Studies Program have in-
cluded faculty seminars in comparative law, summer conferences in
public international law, and a program of speakers and seminars open
to students. In addition, the Law School sponsors a small number of
fellowships for foreign students to pursue graduate work in law.

For more detailed information, see the current Announcement of the
Law School, the current Annual Report of the Center for International
Studies, and the current Announcement of the Center for International
Studies. Further information may be obtained by writing to: Professor
Robert A. Anthony, Chairman, Graduate Study Committee, the Cornell
LawdSchol(l)I, or to the Director, Center for International Studies, 217
Rand Hall.
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Latin American Studies Program

FACULTY: Donald K. Freebairn, director; Charles Ackerman, Frederick
B. Agard, Solon Barraclough, Jerome S. Bernstein, Dalai Brenes, Loy
Crowder, David Davidson, I'om E. Davis, Martin Dominguez, Matthew
Drosdoff, Charles L. Eastlack, Rose K. Goldsen, Thomas Gregor, Eldon
Kenworthy, Anthon}/ G. Lozano, Thomas F. Lynch, Robert E. McDowell,
James 0. Morris, John V. Murra, Thomas Poleman, Bernard Rosen,
Donald F. Sola, J. Mayone Stycos, H. David Thurston, William W.
Whyte, Lawrence K. Williams, Frank W. Young.

The Latin American Studies Program enables the graduate student to
develop specialized competence in the history, culture, social organiza-
tion, and language of Latin American countries. The student majoring
in a relevant discipline can minor in Latin American Studies.

Forty courses directly Ipertaining to Latin America are offered by the
Departments of Agricultural Economics, Agronomy, Animal Science,
Anthropology, Economics, Government, History, Housmg and Design
Industrial and Labor Relations, Romance Studies, Rural Sociology, an
Sociology. The courses constitute the basis for formulating programs
leading to a graduate minor in Latin American Studies. Normally, five
or six semester-long offerlng_s satisfy the formal course requirements.
In addition, the degree candidate minoring in Latin American Studies
must exhibit proficiency in reading and ‘speaking either Spanish or
Portuguese.

Applications for scholarships, fellowships, or teaching fellowships
should be made to the department in which the student is taking his
major. Students minoring in Latin American Studies qualify for NDEA
Title VI Modern Language Fellowships. Application forms may be
obtained from the Graduate School.

Summer research travel grants and support for on-campus course work
during the summer are available to selected graduate students through
the Latin American Studies Program. Although thesis research may be
supported by the Program, support should first be sought from the
Foreign Area Training Fellowship Program, the Social Science Research
Council, Fulbright-Hays, the Doherty Foundation, and the Organization
of American States.

Because of the considerable volume of research on Latin America
currently being carried out by Cornell faculty members, students will
normally be afforded the opJ)or;unity of participating in ongoing
projects while in residence and will generally be expected to do field
work in Latin America at some stage of their graduate training. Major
research projects are under way in the fields of Andean community
development, comparative economic development, fertility and popula-
tion, descriptive linguistics, and urbanization.

Additional information may be obtained by writing to: Donald K.
Freebairn, Director, Latin American Program, Rand Hall.
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Near Eastern Studies

ADVISORY FACULTY COMMITTEE ON NEAR EASTERN
SKTthDY: Isaac Rabinowitz, chairman; A. Henry Detweiler, Alfred E.
ahn.

Students wishing to relate the work of their major or minor subjects to
Near Eastern area or language studies should seek advice or information
from the Faculty Committee on Near Eastern Studies. In a number of
Fields, the University’s resources for specialized _%raduate study and
research on countries of the Near East are of considerable value."Mem-
bers of the Committee can provide su[qges_tlons regarding relevant
courses in various subjects, assistance in planning research on the Near
East, and guidance in applying for area training or research fellowships.
Inquiries should be addressed to: Professor Isaac Rabinowitz, Chairman,
Beﬂartment of Semitic Languages and Literatures, 173 Goldwin Smith
all.

South Asia Program
(Bhutan, Ceylon, India, Nepal, Pakistan, Sikkim)

STAFF: Gerald Kelley, director; Messrs. Douglas E. Ashford, Harold R.
Capener, Arch T. Dotson, Gordon H. Fairbanks, Harold Feldman,
James Gair, Leighton W. Hazlehurst, Michael Hugo-Brunt, Kenneth
A. R. Kennedy, John W. Mellor, Stanley J. O'Connor, Morris E. Opler.

The increasing importance of the peoples of the Indian subcontinent
and of the role they play in world affairs enhances the need for provid-
ing opportunities in America for training and research in the field of
Indie studies. The South Asia Program at Cornell, dealing primarily
with India, Pakistan, Ceylon, and Nepal, is organized and equipped to
help meet this need. Since 1948 it has sPor]sored a_series of research
projects on India and Ceylon, and it has trained a distinguished group
of younger American and”South Asian scholars in South Asian area and
language studies. The Program faculty includes members from agricul-
tural economics, anth.ropology, govérnment, history of art, human
development and family studies, business and public administration,
rural sociology, city and .redgmnal planning, and Iangua?es and lin-
guistics. Sanskrit, Pali, Hindi, Urdu, Telugu, and Sinhalese are lan-
guages reqularly offered at Cornell. Cornell participates in the
interuniversity summer program which provides Instruction in other
South Asian " languages and selected social sciences and humanities
disciplines each summer on the campus of a member eastern university.

Qualified graduate students interested in specializing in the study of
South Asia minor in Asian Studies with concentration on_South Asia
in South Asian art history, or in South Asian linquistics. The_doctorai
candidate must have a reading knowledge of Hindi or, dePendlng upon
;Shet?]u%a[ea of his specialization, some other important language of
outh Asia.
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RESEARCH AND FIELD TRAINING

The doctoral dissertations of students in the South Asia Program are
normally based on research done in India, Pakistan, Ceylon, or Nepal.
Students” field research may benefit from advice and guidance in the
field by a program staff member. At least one member of the faculty of
the South Asia ProFlram has been in South Asia for each of the last
several years. Cornell is a charter member of the American Institute of
Indian Studies, which was organized to facilitate studY and research in
India by American advanced students and by faculty specializing in
various “aspects of Indian civilization and contemporary affairs. The
University also maintains close links with a number of research agencies,
Bro?rams, and institutions of higher learning, such as the Deccan College
osgraduate Research Centre, Delhi University, Osmania University
(Hyderabad), and universities in Ceylon. Staff members of these institu-
tions have provided valuable assistance to Cornell students working in
India. There are opportunities for graduate students to become asso-
ciated with Cornell-sponsored research in_South Asia or to carry on
independent research abroad. Every effort is made by the P_rogram_s_taff
to aid qualified students to obtain financial support for a field training
or research project in one of the countries of the area.

Research intérests under the South Asia Proglram are focused largely
on recent or contemporary developmental problems of the countries of
the area—on changes taking place in the economic, political, social,
religious, artistic, and intellectual [ife of the region. A long-term research
proLect in Ppogiress in India is prlmarll?]/ concerned with the ramlfymﬁ
problems of introducing technological changes and the influence of Suc
changes when adopted. For this research fro ram, faculty and students
in anthropology have carried on, since 1949, an extended and varied
series of rural and urban community studies in several different re?lons
of India from the Deccan into the Ilmala?/an foothills. A maﬂor related
project, the Cornell International A?_HCU tural Developmen Pr_o%ram,
which 1s supported by Ford Foundation funds, is concerned with the
development of the entire agricultural sector of the Indmn,econ_omk/.
With Ford Fpundatlon.suppor_t, Cornell is assisting Delhi University to
become a major center in the field of Imqmstl_cs. At the same time, other
studies in urban renewal and regional planning, public administration,
the role of government in cultural change, and recent movements in_the
arts and in religions and ideologies are”in progress under faculty direc-
tion. Cornell is also making a Special study of the Sinhalese Iangua%e
and of linguistic problems of Ceylon, a nation so far much neglected y
American scholars. Research is also under way on Oriya and Telugu,
important regional languages of India. The néw nations of South Asia
present so many problems for study that the areas of m;zuwy open to
students and staff members are limited only by availability of research
means.

FELLOWSHIPS AND ASSISTANTSHIPS

Fellowship and_ assistantship_awards are available to qualified graduate
students minoring in Asian Studies with a concentration on South Asia.
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The South Asia Program fellowships are open to incoming graduate
students with South Asia interests, and should be ai)plled for bY writing
to; Director, South Asia Program, 221 Morrill Hall. These fellowships
are normally given to provide sugplementark/ support for student re-
search projects, at Cornell or in the field. Sfudents in the South Asia
Program are also eligible for assistantships in their major discipline
departments, for fellowships and scholarships offered by the Cornell
Graduate School, for National Defense Foreign Language Fellowships,
and for Foreign Area Training Fellowships. Additional information on
financial aid may be obtained by writing to the director, at the address
given above.

Southeast Asia Program

FACULTY: John M. Allison, Benedict R. Anderson, Arch T. Dotson,
John M. Echols, Frank H. Golay, Alexander B. Griswold, D. G. E. Hall,
Robert B. Jones, Jr., George McT. Kahin, Stanley J. O’Connor, Robert
A. Poison, Robert M. Quinn, Lauriston Sharp, James T. Siegel, John U.
Wolff, 0. W. Wolters.

The Southeast Asia Pro?ram possesses substantial facilities for study and
research on the graduate level and Frowdes exceptional opportunities
for general or specialized work on all of Southeast Asia in various disci-
plines of the humanities, social sciences, and some natural sciences, as
well as in interdisciplinary area seminars. Instruction in the major lan-
ua%es of the area Is an integral part of the graduate training of the
outheast Asia Program. Much basic and pioneering research remains to
be done in this area, and the Southeast Asia Program is organized and
equipped to help meet such needs. _ o

Special intensive instruction in Southeast Asian languages is available
durln% summer sessions. Entering graduate students mtendmg to study
one of these languages are encouraged to begin such study ,urlnﬁ the
summer preceding registration in the Graduate School. Inquiries should
kF))e made as early as possible to the director of the Southeast Asia

rogram. . . . .

Southeast Asia Program fellowships are available on a comgeunve
basis to graduate students. They carry stipends of up to $3,200 plus
tuition and General Fee, and are available only to qualified candidates
for advanced de%re_es at Cornell. Competition for these awards is open to
citizens of the United States or Canada, nationals of Southeast Asian
countries, and, in exceptional cases, natignals of other countries.

The fellowships are available to applicants who are able to demon-
strate a serious scholarly interest in Southeast Asian studies; who show
the greatest promise of becoming qualified regional experts with spe-
cialization in a relevant discipline of the humanities, social sciences, or
certain natural sciences; and who are admitted to the Cornell Graduate
School for advanced work in such a discipline. Previous experience in
Southeast Asia or in the study of that area is not necessarily reguwed.
It is important that the applicant be able to show that advanced work
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in a major subject offered at Cornell, combined with work in the South-
east Asia Program, will make his future professional activities more
effective; this requirement is particularly important for a student in the
natural sciences.

Fellowships are normally awarded for one academic year. If the
student’s work during the first year has been of h|?h caliber, reappoint-
ment is sometimes possible. In" such cases, formal reapplication is ex-
pected from the student. The primary purpose of these awards is to
encourage graduate students to acquire a substantial knowledge of
Southeast Asia while majoring in one of the discipline fields of the
Graduate School. Accordin I{, they are usually offered onIY to students
who take a minor in Asian Studies and participate fully in the Southeast
Asia Program. The recipient of a fellowship ma%/ be asked to devote 'Uﬁ
to six hours a week under faculty supervision to work connected wit
the Program.

London-Cornell Studentships are available for advanced Ph.D. candi-
dates in the social sciences and the humanities who have already had at
least one year of resident study in the Southeast Asia Program. These
fellowships are tenable for study during an academic year at the School
of Economics and Political Science or the School of Oriental and African
Studies in the University of London. Stipends range up to $3,000 plus air
fares and tuition and fees. London-Cornell Field Research Grants are
open to Southeast Asia Program Ph.D. candidates in.the social sciences
and humanities after they have had apﬁroprlate training at Cornell, or
at Cornell and London. They are tenable for up to twenty-two months
for the purpose of dissertation research. Recipients of London-Cornell
Field Research Grants may conduct research in any part of Southeast
Asia. Stipends range up to $12,000 for twenty-two months including
travel and research expenses.

Cornell-Philippines Field Research Fellowships are available, under
a grant from the Rockefeller Foundation, for advanced graduate stu-
dents who plan to write dissertations in the social sciences or the hu-
manities, based upon field research in the Philippines. Fellowship
support is for ten to fifteen months in the Philippines and includes
living costs, local transport, and roundtrip transportation from the
United States for the graduate student and dependent wife or hushand.

National Defense Foreign Language_ Fellowships, Title VI, are offered
by the United States Office of Education for study during the academic
year, the summer, or both. Application should be made to Sage Gradu-
ate Center, Cornell University. Information about Foreign Area Train-
ing Fellowships, administered by the Social Science Research Council,
may be obtained by writing to the Foreign Area Fellowships Program,
444 Madison Avenue, New York, New York 10022. Graduate students
may also apply for other fellowships, teaching fellowships, assistantships,
and scholarships offered by the University and its departments.

Additional information on the Program and the various fellowships
and awards may be obtained by writing to: Director, Southeast Asia
Program, 108 Franklin Hall.
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Soviet Studies

COMMITTEE ON SOVIET STUDIES: George Gibian, chairman; Urie
Bronfenbrenner, M. Gardner Clark, Walter Galenson, Richard Leed,
Walter Pintner, Myron Rush, George Staller.

OTHER FACULTY MEMBERS IN SOVIET STUDIES: Patricia
Carden, Frederick Foos, Antonia Glasse, Boris Glasse, Martin Horwitz,
Augusta Jaryc, Alla Novosilzova, Hugh Olmstead, Nicholas Troizkij,
Marla Wykoff.

The University offers a number of courses and seminars on the Soviet
Union as well as ﬁre-1917 Russia. Instead of a separate area proFram
E[aduate students have a choice of majors and minors in the estab ished
ields of the Graduate School. Some of the subjects focus on area
%)euallzat!on: Russian history, Russian literature, Slavic linguistics.
ther subjects combine area specialization with a nonarea framework:
comﬁalratlve government, economic planning, regional planning, social
sychology.
d yGradu%){e students pursuing Soviet Studies in any of these subjects are
expected to attain proficiency in the Russian language either before
entering the Graduate School or soon thereafter. _ _

The University’s academic activities related to Russia are coordinated
by the Committee on Soviet Studies. The Committee also sponsors a
colloquium for faculty members and graduate students in Soviet Studies.
In the Soviet StudieS Graduate Study in the John M. Olin Library,
magor reference works and key current periodicals from and about the
U.S.SR. are brought together. o

The Committee on Soviet Studies selects a limited number of ?rad-
uate students each year as research assistants. The Russian section of the
Division of Modern Languages and the Department of Russjan Litera-
ture also appoint several graduate students annuallly as t_eachlnﬁ fellows
in the Russian language. For other teachmﬁ fellowships, fellowships
and scholarships, students a’\FBIg directly to the Graduate School or to
the department concerned. A Title IV and Title VI Fellowships are
available in various subjects.

FACULTY SPECIALIZATIONS

economics: M. Gardner Clark, Walter Galenson, George J. Staller

nistory: Walter M. Pintner

languages and linguistics: Frederick Foos, Boris Glasse, Richard
Leed, Mrs. Augusta Jaryc, Alla Novosilzova, Hugh Olmsted, Marla
Wykoff

literature: Miss Patricia Carden, George Gibian, Miss Antonia
Glasse, Martin Horwitz, Hugh Olmsted

political science: Myron Rush

psychology: Urie Bronfenbrenner

Inquiries about fellowships and other aspects of Soviet Studies should

be addressed to: Professor George Gibian, Chairman, Committee on
Soviet Studies, Goldwin Smith Hall.
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OTHER PROGRAMS AND STUDIES

American Studies

COMMITTEE ON AMERICAN STUDIES: S. Cushing Strout, chair-
man; Archie R. Ammons, LeGrace G. Benson, Jonathan P. Bishop,
Stuart M. Brown, Jr., Douglas F. Dowd, Robert H. Elias, Robert T.
Farrell, Heywood Fleisig, Paul W. Gates, Rose K. Goldsen, Andrew
Hacker, Baxter L. Hathaway, Richard I. Hofferbert, Michael G. Kam-
men, Michael Kaufman, Walter LaFeber, Thomas W. Leavitt, John E.
Martin, James H. Matlack, Dan E. M_cCaIl, James R. McConkey, Andrew
J. Milnor, Arthur M. Mizener, Richard Polenberg, Albert S. Roe,
Clinton Rossiter, Joel H. Siloey, Walter J. Slatoff, James M. Smith,
Fred Somkin, Gordon F. Streib, Robin M. Williams, Jr.

Although there is no formal program leading to a degree in American
Studies, candidates for the doctorate in English and history will find
ample opportunity to do_interdisciplinary work in conjunction with a
major in American Studies within their’ field. There are members of
the staff in both fields who are professionally trained and currentl?/
active in the studly of the interrelationships of American intellectual,
literary, and social history, so that a student concentrating in American
literature or American history may take advantage of the freedom per-
mitted by Graduate School requlations and, in collaboration with his
Special Committee, readily build an individual doctoral program that
systematically embraces more than a smgle discipline. Inquiries con-
cerning opportunities in this area should be addressed to: Professor
g. _Cﬁsngi Strout, Chairman, American Studies Committee, Goldwin
mith Hail.

Brookhaven National Laboratory

Cornell is one of nine eastern universities participating in Associated
Universities, Inc. (AUI), Operating under contract with the Atomic
Energy Commission, this corporation has the resgonsmlllty for the
management of Brookhaven National I__aboratqu. The Laboratory F_ro-
vides unusual research facilities for studies in blo_oFy, chemistry, applied
mathematics, medicine, physics, high energy particle physics, and reactor
and nuclear en%meermg. o ,

_Graduate students ma¥ participate in research at Brookhaven by asso-
ciation with Cornell staff members who are engaged in research at the
Laboratory. Members of a variety of science departments at Cornell
are currently involved in programs at Brookhaven. The Laborator){ also
offers temporary summer appointments to a limited number of selected
graduate and undergraduate students in science or engineering.

Center for Environmental Quality Management

The Center for Environmental ?uality Mana&ement brings together the
faculties of the Cornell Medical College in New York and the various
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colleges and schools in Ithaca to study the manifold questions of environ-
mental health in both urban and rural settings.

Current approaches to the modification and control of the environ-
ment, in concentrating on limited objectives such as air quality control,
disease control, water quality control, pest control, food sanitation,
occupational health, etc., have had limited success since they have been
unable to take into account the interdependence of environmental
health problems. The character and the urgency of the total environ-
mental quallt}/ problem facing us appears insoluble short of an overall
approach that will enable decision makers to consider simultaneously
the significant variables and relationships relevant to the management
of environmental quality.

Scientific management throu?h systems analysis has begun to make it
possible to consider these mulfiple” relationships within die_framework
of common objectives and subject to predetermined constraints. It pro-
vides mechanisms by which various innovations can he examined in
terms of their short'and long-term effects upon the environment. Such
an approach provides rational bases for establishing environmental
qualll y goals and for the allocation of scarce resources to achieve these
goals.

The Center is frequently able to provide predoctoral and post-doctoral
fellowships for students interested in pursuing research topics in environ-
mental health. For information regarding sPecmc programs, write to:
Professor Walter R. LY,nn, Director, Center for Environmental Quality
Management, 302 Hollister Hall.

Center for Housing and Environmental Studies

The purposes of the Center for Housm% and Environmental Studies
are to aid and quide basic research in the field of man’s shelter and
environment, to facilitate graduate study, and to aid the flow of infor-
mation amqn? colleges and"departments and between the University and
sources of information off campus. A small central staff assists in the
initiation and conduct of projects.

The facilities of the Center for Housing and Environmental Studies
are available to faculty members and graduate students in all Fields.
Through the Center,” students who cut across traditional lines of
research may draw upon the knowledge and experience of specialists
in such various subject areas as design, materials, equipment, structural
methods, environment, family living, economics and finance, govern-
ment, and health. The Director of the Center is Professor Glenn H.
Beyer, West Sibley Hall.

The Division of Urban Studies of the Center has a broad range of
research projects, with concentration in the areas of regional develop-
ment, planning and heuristic gaming; and also has several publication
series. The Division is under the direction of Professor Barclay G.
Jones, associate director for urban studies.
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Center for Radiophysics and Space Research

The Center for Radiophysics and Space Research unites research and
graduate education carried on by several academic departments in the
space sciences. It furnishes administrative support and provides facilities
for faculty members and graduate assistants who are engaged in space
researcli activities, and it offers oaportunlty for graduate students to
undertake thesis work Ieadmé; to the degrees of Master of Science and
Doctor of .PhI|OS_Oth.. A student’s major professor can be chosen from
the following Fields in the Graduate” School: Aerospace Engineering
Applied Physics, Astronomy and Space Sciences, Chemistry, Electrical
En]gme_erlng, Physics. . . .
hesis research in the following areas is now possible: .

(a) Astronomy and astrophysics. Astronomical aspects of cosmic rays
?amma-radl_atlon, X rays, neutrinos; cosmology; experimental studies and
heory relating to the surface of the moon and the planets; processes in
the interstellar gas; solar-system magnetohydrodynamics; stellar statistics;
theory of stellar structure, stellar evolution, nuclear processes in stars.

(b) Atmospheric and |onother|c radio mvestlgatwns. Dynamics of the
atmothere; incoherent electron scattering; study of refraction, scatter-
ing, attenuation due to the inhomogeneous nature of the troposphere
ana ionosphere; theory and observation of propagation of radio waves in
ionized media such as'the ionosphere. o

é(_:) Radar and radio astronomy. Distribution and classification of
radio sources; radar investigations of the moon and planets; solar radio
observations; studies of gaseous nebulae. _ _

(d) SP_ace vehicle instrumentation. Instrumentation relating to lunar
exploration; magnetic field measurements; tenuous gas and particle flux
measurements; infrared observations from rockets. _

The facilities of the Center include the lunar surface and electronics
laboratory ou1 the Cornell campus, the radio astronomK and ionospheric
laboratories dose to Ithaca, and the Arecibo lonospheric Observatory
in Puerto Rico. At Arecibo an extremely sensitive radio telescope and
an unusually powerful space radar are “available for use by qualified
raduate students. In addition, certain facilities of Sydney University,

ustralia, are available through the Cornell-Sydney University Astron-
omy Center (see p. 46).

Center for Research in Education

The Center for Research in Education provides an institutional focus
within the University for the interests of faculty members from different
disciplines in educational research and development. In addition, the
Center attempts to stimulate investigation of socially significant educa-
tional problems and to train students in educational research. At F_res_ent,
research projects in adult-child interaction and cognitive socialization,
in language development and literacy, in science education, and in early
school learning are under way. Research programs in mathematics edu-
cation and in"undergraduate "education are Being planned.
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The Center provides predoctoral and postdoctoral training through
research assistantships, training grants, and postdoctoral fellowships. For
information write to: Professor Alfred L. Baldwin, Director, Center for
Research in Education, Rand Hall.

Cornell-Sydney University Astronomy Center

The Center is an interuniversity organization designed to create a Ia,rqer
POOl of facilities and skills for research in astronomy and related fields
han would be separately available to either university. Graduate stu-
dents can be interchanged between the two institutions whenever appro-
priate for the research work in which they are engaged. Both univer-
sities recognize research supervision extended by the sister unlyersni/,
and the time spent by a student on thesis work ‘in the sister university
can be accepted toward residence requirements with the proviso that
the approval of the home research supervisor is given and also that the
home university bylaws are not contravened.

The facilities available through the Center, in addition to those of
Cornell’s Center for Radiophysics and Space Research, are the one-mile
b%/ one-mile Mills Cross situated at Hoskinstown, New South Wales; the
stellar intensity interferometer situated at Narrabri, New South Wales;
the Criss-Cross, the Shain Cross, and Mills Cross situated at Fleurs, New
South Wales; the Wills Plasma Physics Department, the Basser Com-
puting Department, the Falkner Nuclear Department, and the facilities
of the cosmic ray group at the University of Sydney. The Center includes
H. Messel, R. Hanbury Brown, W. N. Christiansen, C. B. A. McCusker,
and B. Y. Mills from the University of Sydney faculty.

Further information can be obtained from: Professor T. Gold, Joint
Director, CorneII-SEjdr]ey University Astronomy Center, Space Science
Building, Cornell University.

Developmental Studies

Specialization in this area normally involves participation in a program
jointly sponsored b¥ the Fields of Human Development and Family
Studies, and Psychology. The program presently emphasizes cognitive
development. Students interested in the program’ should appIF}/ to either
the Field of Human Development and Family Studies or Psychology.
Tramlng in research skills in both Fields is recommended. "Students
admitted to the program fulfill the requirements of whichever Field they
enter. Current research interests of the faculty include development of
language, perception, thinking, intellectual “development in' natural
settings, conceptual and affective behavior in infancy, cognitive socializa-
tion, and biological maturation. For further information see the de-
scription of the Fields of Ps_}/chology, and Human Development and
Family Studies, or write to either Fiéld Representative.
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Division of Biological Sciences

I'he Division of Biolo%icaI.Scier}ces was established in 1964 to bring
together into a single administrative unit a number of investigators an
teachers representing a broad spectrum of interests in basic blologr. Its
members bold appointments in one or more of four schools and colleges
but serve the University as a whole through the Division. The Division
is responsible for all the undergraduate teaching of biology, including
the establishment of requirements for the major in its various branches.
It also has the primary responsibility for the promotion of research in
basic biology, and its"members engage in graduate teachmq throu?h
participation in ap{)roprlate Fields in the Graduate School Faculty.
At present the following subject areas are represented by separate
sections of the Division: "biochemistry and molecular biology; ecology
and systematics; genetics, development, and ph%/smlogy; microbiology;
and neuroblologny_ and Dbehavior. A number of graduate fellowships,
teaching fellowships, research assistantships, and traineeships are avail-
able through the Division. For further information, write to Professor
Robert Maorison, 201 Roberts Hall.

Materials Science Center

The Materials Science Center (MSC) at Cornell is an interdisciplinary
laboratory created to promote research and graduate student training
in all phases of the science of materials. The subjects of study repre-
sented in the MSC program are applied thsics, chemistry, electrical
engineering, materials engineering, materials science, mechanics, metal-
lurgy, and physics.

The extent of the henefits a graduate student may derive from the
MSC program depends on the actual research he Pursues. If the student
chooses to follow the more conventional course of becoming a specialist
in one specific area, the MSC program could help him by providing new
equipment, financial assistance through research assistantships, or, in
some cases, the help of a technician to carry out routine measurements.

If the student wishes to follow a program of considerably more
breadth than usual in his research training, the MSC program provides
an additional advantage. Several central facilities have been set up
where more specialized apparatus such as crystal-growing furnaces, high-
pressure equipment, x-ray and metallography equipment, electron
microscopes, etc., are available to all MSC members and their students.
In addition to the e(iuipm_ent, expert advice on its use and the inter-
pretation of the results will be available. In these central facilities, it
Is expected that the student will come in contact with students from
other disciplines, resulting in a mutually profitable interaction.

The Office of the Director of the Materials Science Center, Professor
R. E. Hughes, is in Room 627, Clark Hall.
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Military Science, Naval Science, and
Aerospace Studies

(ROTC, NROTC, and AFROTC)

The advanced course in military science (Army ROTC)[, naval science
(Naval ROTC), and aerospace studies (Air Force ROTC) is open to
raduate students who have satisfactorily completed a basic course in
OTC or who enroll in a two-year ROTC program. Successful com-
pletion of the two-year advanced ROTC course will (1ualn‘ a graduate
student for appointment as a second lieutenant in the United States
Army, Air Force, or Marine Corps Reserve; or ensign, United States
Naval Reserve: or as second lieutenant in the Re(t;ular Army or Air
Force. Interested graduate students should consult the Announcement
of Officer Education and apply to: Professor of Military Science, Pro-
fBess?r olf_I I\lllaval Science, or Professor of Aerospace Studies (ROTC),
arton Hall.

Plasma Physics

Established in 1966, the Laboratory for Plasma Studies at Cornell
enables students and faculty members to deal with plasma, electron, and
laser physics on a unique, interdisciplinary basis. In the future, plasmas
will provide power for our cities, will power spacecraft, will help us to
explain the composition of the universe, and may unlock the energy
resources of the sea. Nothing less than an integrated scientific and
,tecfhnqlbolgmal approach to these and other vital areas of plasma research
is feasible.
The unified, interdisciplinary approach to plasma studies has added
a new dimension to education at Cornell enabling the University to
Elve the best counsel to graduate students who want to combine their
nowledge of some field of science or engineering with work in plasma
studies. Frogram now exists whereby graduate studY. in plasma ph%/sms
is offered to students in_ aerospace engineering, applied phﬁsm_s, chem-
|str8/, electrical engineering, mechanical eng_meerm%, and’ physics.
raduate research assistantships are available through the Cornell
Laboratory for Plasma Studies as well as from several departments within
the University. It is also possible to obtain positions as postdoctoral
research associates with the Laborator?/. Prospective graduate students
should also consider aEpIymg for fellowships awarded on a national
basis by the Atomic Energy” Commission and the National Science
Foundation. The deadlines Tor these programs are usually in the fall
for the following academic year. For further information, write to:
Brofessol_q |Fl’eter L. Auer, Director, Laboratory for Plasma Studies,
pson Hall.

Statistics Center

The methods of statistics find important apﬁlications in many diverse
fields of research. It is therefore necessary that (I) subject matter spe-
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cialists be able to obtain assistance in using or developing statistical
theory, (ZL students who intend to do research work in a particular field
which makes extensive use of statistical methods receive adequate train-
mgrm statistics, and (3) individuals be trained as statisticians. _

he staff members of the various schools and colleges of Cornell Uni-
versity who are interested in the development and application of statis-
tical methods are associated with the Cornell Statistics Center. A major
responsibility of the Center is to provide a focal point to which indi-
viduals, projects, and departments may come to receive assistance and
guidance with respect to the statistical aspects of research and training

pro&rams._ . : -
I ﬁ ?lctmg director of the Center is Professor Philip J. McCarthy,
ves Hall.

Center for Water Resources and
Marine Sciences

The Center is an mterdlscg)hnar organization serving the entire Uni-
versity at the graduate study and research level. Its purpose is to pro-
mote "and coordinate a comprehensive program in water resources
planning, development, and management in Such areas as the sciences,
engineering, a([mculture, law, economics, government, regional plan-
ning, and public health. . .

Its responsibilities are to undertake water resources research in en%r
neering, in the physical, biological, and social sciences, and in the
humanities; to encourage and contribute to graduate studies in water
resources: to coordinate research and training activities in water re-
sources; to encourage new combinations of disciplines in research and
training which can be brou%ht to bear on water resource problems;
to disseminate the results of research; and to develop and operate
cer&trtal facilities which may be needed to serve participants in research
and training. . _

Correspondence concerning the Center should be directed to: Pro-
fessor L. B. Dworsky, Director, Center for Water Resources and Marine
Sciences, Hollister Hall. . _

Correspondence related to graduate study in the Field of Water
Resources should be directed to: Field Representative, Professor C. D.
Gates, Hollister Hall.

SPECIAL_FACILITIES AND SERVICE
ORGANIZATIONS

New York State Agricultural Experiment Station
at Geneva

The New York State Agricultural Experiment Station was established
in 1880 to promote,a?rlculture through scientific investigations and
experimentation. It is located at Geneva, fifty miles from “Ithaca, and
has been under the administration of Cornéll University since 1923.
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Professors on the Geneva staff are eligiible to serve as members of the
Special Committees of graduate students along with professors on the
Ithaca campus of the University. Normally the graduate training pro-
vided at Geneva consists of reséarch experience and supervision of the
student’s work on a thesis problem. The formal course work of the
student’s training program is given on the Ithaca campus. Students who
Plan to do part of their graduate work at Geneva should corresFond with
their major advisers or with the dean of the Graduate School concern-
mgrregu ations as to residence, Special Committees, etc. . _

he Station is equipped to care for graduate students in certain
specific lines of research, viz., chemistry, economic entomology, food
technology, microbiology, plant pathology, pomology, seed investiga-
tions, and vegetable crops. Ample facilifies are available for graduate
research under laboratory, greenhouse, pilot plant, insectary, orchard,
and other field conditions. = _

Certain J}hases of the investigations now being conducted at the
Station and other problems for which the facilities of the Station are
suitable may be used as thesis problems by graduate students.

The director is Professor D. W. Barton,"'who may be addressed at the
New York State Agricultural Experiment Station, Geneva, N. Y. 14456.

Office of Computer Services

The principal computing facility at Cornell is an IBM 360 Model 65
located at Langmuir Laboratory at the Cornell Research Park. The
system is e%mpped for remote access of several kinds, and the operating
system is designed so that yerY few users find it necessary to visit
!_anl?mulr. The primary terminals are hl%h-speed reader-printers located
in Upson, Clark, and Warren Halls. While these are remote job-entry
and delivery devices rather than conversational terminals, they permit
convenient access, job turnaround-time in terms of minutes, and the use
of on-line files. Each of these terminals is the core of a small computing
center, with auxiliary equipment, consulting assistance, reference mate-
rial, and work spacé. In addition to these high-speed terminals, tele-
ty[)ewrl_ter terminals are available to individual projects that require
interactive capability. _ _

Two IBM 1800 computers that control various real-time laboratory
devices are also linked directly to the 360/65. These machines provide
gr%phllcal input-output capability and an analog-digital interface.

his computing system Is busy but not saturated, and use by graduate
students is encouraged. o _ .

The Office of Computer Services is responsible for the operation of
this system and for ‘the provision of consulting and programming
assistance. The Office cooperates with the Department of Computer
Science in providing courses in programming and computing tech-
niques. Both organizations employ a number of graduate students on
a33|stantsh|ﬁs and part-time appointments for this work. _

For further information write to the Office of Computer Services,
Langmuir Laboratory.



RESOURCES FOR RESEARCH 51

University Press

Cornell University Press, founded by Andrew D. White in 1869, was
the first university press in America and is among the leaders in number
of volumes published annually. The Press publishes scholarly books on
nearly every academic subjlect, serious nonfiction of general interest, and
advanced or experimental textbooks for universities. The imprint of
Comstock Publishing Associates, a division of the Press, is placed on
certain books in the biological sciences. The Press also publishes a
Baperbound series, Cornell Paperbacks. More than 20 percent of the
00ks published by the Press in recent years were written by members
of the Cornell University faculty. All printing for the Press is done
under c_ontract_bk{ various book manufacturing” firms; the Press has no
production facilities of its own.

Visual Aids

The University owns and operates the Photo Science Studios, which
create or cooperate in the creation of photographic studies and visual
aids of all kinds. . _

_ The extension services of the New York State Colleges, which form
integral parts of the University, disseminate knowledge through an
intensive program of publication, photography, and recording super-
vised by professional staffs. Materials produced by graduate students may
find outlets through these channels.

Other Research Units

Some other research units allied witli the University, either as wholly
owned and operated divisions or as wholly or partially autonomous
organizations with which the University has a working agreement, are
the Sloan-Kettering Cancer Research” Institute in New York City,
through the Graduate School of Medical Sciences, and the Veterinary
Virus Research Institute in Ithaca. . o

Cornell is also one of fourteen foundmﬁ_ members of the University
Corporation for Atmospheric Research which, under National Science
Foundation support, operates the National Center for Atmospheric
Research at Boulder, Colorado. In addition to Brookhaven National
Laboratory, Cornell, as a member of Associated Universities, Inc., has
access to the facilities of the National Radio Astronomy Observatory in
Greenbank, West Virginia. _ .

Further opgortumtles for formal study, field work, and independent
research by Cornell %ra_duate students ‘are available in many institu-
tions, laboratories, and libraries both in the United States and” in other
countries. For example, the Cornell-Harvard Archaeological Exploration
at Sardis, Turkey,,and the Museum of Northern Arizona at Flagstaff
Arizona, both Frowde opportunities for field research related to doctoral
work of Cornell graduate students. Information on that kind of arrange-
ment is available directly from the Field Representatives.
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GRADUATE SCHOOL OF MEDICAL SCIENCES

The opi)ortunlty. for graduate work leading to advanced general degrees
was first offered”in the Medical College in 1912 in cooperation with the
Graduate School of Cornell University. In June 1950, the trustees of
Cornell University entered into an agreement with the SIoan-Ketter_m%
Institute for Cancer Research whereby a new division of the Medica
College, namely, the Sloan-Kettering Division, was created for the pur-
pose of offering additional opportunities for graduate study toward
advanced degrees, thus extending the areas of the basic sciences.

That expansion of the New York City component of the Graduate
School resulted in the establishment in January 1952, of the Graduate
School of Medical Sciences which, with the approval of the faculty of
the Graduate School of Cornell University, was given the full responsi-
bility for administrative matters related to the advanced general degrees
%ra,nted,tfor study in residence at the New York City campus of Cornell

niversity.

DEGREES. The general de?rees of Ph.D. and M.S. are awarded for
advanced study and scholarly, independent research in the fields of
anatomy, biochemistry, biomathematics, biophysics, biostatistics, cell
biology, genetics, microbiology, neurobiology and behavior, pharma-
cology, and physiology.

FACILITIES. The facilities for graduate work at the Graduate School
of Medical Sciences include those of the Medical College and of the
Sloan-Kettering Division. The five buildings of the Medical College,
extendm?( along York Avenue from Sixty-eighth to Seventieth Street in
New Yor Cltfy, contain the lecture rooms, student laboratories, library,
and research facilities for graduate and undergraduate work. The Sloan-
Kettering Division is located in the_SIoan-Kette.rlnR‘ Institute and the
Kettering Laboratory on East Sixty-eighth Street in New York City, and
in the Walker Laboratory in Rye, New York. The special facilities and
experienced investigators of the Sloan-Kettering Division offer ample
opportunltY for advanced graduate work in the basic science aspects of
research related to cancer and allied diseases.

FINANCIAL ASSISTANCE. Predoctoral fellowships are available to
ualified applicants. The fellowships may be renewed yearly E_rowdlng
the academic performance of the fellowship holders is ‘sa |sfactorr
T_eachmg fellowships and research assistantships are available to (1ua I-
fied é;ra_uate students in some departments of the Medical Co Ie(f;e.
In addition to a stipend, the costs of tuition and fees are defrayed for
those students receiving financial assistance.

FURTHER INFORMATION. Information on financial assistance and
the entire program of the Graduate School of Medical Sciences is pro-
vided in the Announcement of the Graduate School of Medical Sciences.
Requests for that Announcement should be addressed to the Graduate
School of Medical Sciences, Cornell University, Medical College, 1300
York Avenue, New York 10021.



FIELDS OF INSTRUCTION

REPRESENTATIVES. Since instruction in the Graduate School is primaril
individual, those interested in becoming students are encouraged to com-
municate with individual members of “the facult¥ with whom  they may
want to study. Personal interviews in advance of formal application for
admission are. especially encouraged. For the benefit of those who are not
acquainted with anroprlate members in the Field or Fields of their interest,
each Field has selected a representative, as director of graduate studies, to
whom inquiries may be addressed.

AGRONOMY

Faculty: Martin Alexander, W, H. Allaway, Richard W. Arnold, David R.
Bouldin l\\lAy,Ie, C. Brada/, Marlin G. Cling, Bernard E. Dethier, Matthew
Drosdoff, William B. Duke, Reeshon Feuer, Daniel D. Fritton, David L.
Grunes, Joseﬁh F. Hodgson, W, Keith Kennedy, Harry A. Kerr, Warren W.
Knapp, Ralph E. Krenzin, Joe Kubota, Douglas'J. Lathwell, Edgar R. Lemon,
Dean L. Linscott, Robert F. Lucey, Harry A MacDonald, Robert D. Miller,
Hugh F. Mulligan, Robert B. Mu%grave, Ralph L. Obendorf, Gerald W. Olson,
Michael Peech, William S. Reid, Thomas W. Scott, Robert R. Seaney, Earl L.
Stone, Jr., Fred N. Swader, Madison J. Wright, Paul J. Zwerman.

At Geneva: Berv'amin E. Clark, Willard F. Crosier, Anwar A. Khan, LeRoy W.
Nittler, M. T. Vittum.

Field Representative: Douglas J. Lathwell, 803 Bradfield Hall.
MAJOR AND MINOR SUBJECTS

Field Crop Science Seed Technology (M.S. only
Meteorology when a majar)
Soil Science

ADMISSION REQUIREMENTS. Scholastic records of applicants are judged
bK the extent and quality of previous training in chemistry, bIOIO?ICEﬂ sciences,
physics, mathematics, and geology, emphasis depending on the intended ,ma!or
subject. All En I|sh-sPeak|ng applicants, where possible, must submit the
results of the Graduate Record Examination. A pas,smq grade in a test of
English proficiency Is required of applicants whose native language or previous
medium of instruction was not English, , ,

Plant Breeding, which at many ‘nstitutions is included in Agronomy, is a
separate but cloSely related Field" at Cornell. Students primarily”interested in
plant breeding can apply to that Field, or can choose it as a minor subject.

Ordinarily, Students complete a Master’s program before being accepted for
a doctoral program, but direct admission to a doctoral prograni is permitted
when students-are exceptionally well prepared.

LANGUAGE REQUIREMENTS, There_ is no general language requirement
for either the M.S. or the Ph.D. in the Field. A Candidate’s Special Committee
may require language to be included in the student’s program.

EXAMINATION REQUIREMENTS. The Graduate School requires all Ph.D.
candidates to take an_Admission to Candidacy and a Final Thesis Examina-
tion. These are described on p. 11 of this AAnouncement.
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OPPORTUNITIES FOR GRADUATE STUDY AND RESEARCH. Since
1968, the Field has occupied one of the most modern and diversified agro-
nomic research facilities in the world. An air-conditioned eleven-story resedrch
tower and adjoining wings incorporate fully equipped laboratory,” teaching,
office, and supporting spaces for work in”field crop science, Soil science,
mete,orolotgé, and seed fechnology. The Field of Plant Breeding and the
Section of Genetics, DeveIoRment, and Physiology of the Division of Biological
Sciences occupy a part of the tower and Wwings.

Graduate students_have access also to newly constructed growth chambers
and greenhouge facilities on the campus. The Agronomy Department operates
three’ main field stations near Ithaca, representative “of major agricultural
regions of the state, to provide sites and equipment for field experimentation.

eed technology studies are conducted also in new quarters at Geneva;
students may arfange to work there while enrolled at Ithaca. Some members
of the Field are staff members at the U.S. Plant, Soil, and Nutrition Labo-
ratory (USDA) on the campus. , .

Minors may be elected from a large number of Fields. In addition to
physical, biological, and social sciences, these include water resources, soil
engineering, soil and water engineering, and International agricultural devel-

opment. . .
pA limited number of students can do most or all of their research overseas
under special agreements between Cornell and certain other institutions.

Special Interests of the Faculty

FIELD CROP SCIENCE AND SEED TECHNOLOGY

Crop chemistry: Professors Duke, MacDonald, Obendorf.

Crop ecology: “Professor Musgrave.

Cr\tl)\}),phr}ysmlogy: Professors” Duke, MacDonald, Musgrave, Obendorf, and
right.

Crop preservation: Professors Musgrave and Wright.

Crop production: Professors Krenzin, Lucey, and” Seaney. ,
Seed technology:. Professors Clark, Crosier, Khan, MacDonald, and Nittler.
Weeds and hérbicides: Professors Duke and Linscott.

METEOROLOGY

General meteorology: Professors Dethier and Knapp.
Climatology and mlcrocllmatologg: Professor Dethier.
Agriculturdl micrometeorology: “Professor Lemon,
Physical meteorology: Professor Knapp.

SOIL SCIENCE

Soil chemistry: Professors Grunes, Hodgson, and Peech. . ,

Soil fertility:” Professors AIIawaY, Bouldin, Lathwell, Reid, Scott, and Vittum.

Soil microbiology: Professor Alexander. ,

Soil morphology, genesis, and cartography: Professors Arnold, Cline, Feuer,
Kubota, and Olson. ,

Soil physics: Professors Fritton, Lemon, and Miller,

Soil and water conservation: Professors Kerr, Swader, and Zwerman.

Sozlinanl[\j/lmﬂtgee{nswdles In aquatic environments: Professors Bouldin, Lathwell,
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Soils of the tropics: Professor Drosdoff.
Forest soils: Professor Stone.

Courses

401. GEOGRAPHY AND APPRAISAL OF SOILS OF THE TROPICS

Spring term. Credit three hours. Mr. Drosdoff. )

Character, geographic distribution, production potential, and management
requirements “of “soils_ of tropical rain forests, tropical savannahs, troRlcaI
deserts, and tropical highlands, including soils under paddy culture. Empnasis
Is on_the 1dentification” of soil propertiés associated with the principal kinds
of soil, bases for predicting their occurrence, and bases for their interpretation
in terms of production, potential and management requirements. Lectures are
used to introduce principles whose applications are treated by problem-
solving, discussion, and independent study of the literature. Students who
have Not had the equivalent of 301 will be expected to become familiar with
standard nomenclature of field properties of soil by individual study.

402. CHEMICAL METHODS OF SOIL ANALYSIS

Spring. term. Credit three hours. Prerequisite: 200 and Chemistry 236 or

equivalent. Mr. Peech. , _ , .
Lectures, laboratory exercises, and demonstrations designed to familiarize

the student with different chemical techniques for studying soils.

[403. ORGANIC SOILS]

Fall term. Credit two hours. Offered in alternate years. Prerequisite: 200. Not
offered in 1970-71.

404. FOREST SOILS
II:\/?” St%erm. Credit two hours. Given in alternate years. Prerequisite: 200.
r. Stone.
Ecology of forest soil including relationship to soil development, forest
land use, and hydrology. Occasional field trips to be arranged.

405. SOIL MINERALOGY

Fall term. Credit three hours. Given in alternate years. Prerequisite; 200 and
one year each of college chemlstra/ and physics, or consent of the instructor,

A ‘study of the minerals found in soils, their structures, properties, and
weathering characteristics, and a study of some methods used' in making
mineralogical determinations.

406._USE OF SOIL INFORMATION AND MAPS AS RESOURCE
NVENTORIES]

Fall term. Credit two hours. Given in alternate years. Mr. Olson. Not offered
in 1970-71.

408. SOIL PHYSICS, LABORATORY
Fall term. Credit two hours. Prerequisite: 200. Mr. Fritton.
Experimental methods used in soil physics.

422. TROPICAL AGRICULTURE

Spring term. Credit two to four hours, depending upon student preparation,
participation, and related courses taken. Prerfquisite: a course covering
elementary botany and permission of the instructor. Mr. MacDonald.
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Designed to provide some knowledge and understanding of the tropical
environment and its agriculture. Topics include the agriculture, principal
crops, and cropping prablems of the tropics and subtro?lcs. Particular stress
is given to (a) agricultural ecology, (b2 agricultural patterns, traditions, and
problems, (c) economic crops, their botany, adaptation, cultural requirement,
Improvement, management, protection, productjon, and use, and (d) resources,
limitations, and opportunities for tropical agricultural development and im-
Erovement. Independent study of the literature is encouraged and facilitated.

ectures supplemented by illustrations, demonstrations, and discussions.

431. AQUATIC PLANT ECOLOGY AND MANAGEMENT

Fall term. Credit three hours. Prerequisite: Biological Sciences 101-102 or
103-104, or equivalent, and permission of the instructor, Mr. MuIIPan.

Environmental factors affecting the growth and distribution of freshwater
plants as a basis for their management. Includes taxonomY and life cycles of
common emergent, submerged, and floating plants. Several field trips ‘will be
conducted during laboratory periods.

450. SPECIAL TOPICS IN SOIL SCIENCE

Fall and spring terms. Credit one to six hours, Staff.
. The topics t0 be treated will be arranged at the beginning of each term for
individual study or for group discussions.

451. SPECIAL TOPICS IN FIELD CROP SCIENCE

Fall and spring terms, Credit one to six hours. Staff. =~
_ The topic to be studied will be arranged at the beginning of each term for
individual study or for group discussions.

461. REGIONAL AGRONOMY STUDIES

Fall term. Credit four hours. Prerequisite: 111 and 200 or permission of the
instructor. Enrollment limited and must be approved b){ the instructor in
charge during preregistration. A three weeks’ field stud¥, rip will take place
during the preceding August. Enrollment in consecutive years permitted.
CroPs and soils staff, , _ o _
_Study of crops, soils, agriculture, agricultural institutions, and agricultural
industries of major agricultural regions of the United States. The purpose Is
to give breadth of understanding of the Field of Agronomy and perspective
of ts applications, Study tours cover different major regions of the United
States 1n” consecutive years. Bus transportation IS’ provided. Students must
finance meals and Iodg{mg, costs of which will be held to a minimum. Durin
the trip, each student iS required to keep complete notes of basic subjec
matter for seminars, discussion, and assignments during the fall semester. A
term paper is required of each student.

481. SPECIAL STUDIES IN SOILS OF THE TROPICS

Spring term. Credit three hours. Prerequisite: 200 and 301 or equivalent and
approval of the instructor. Enrollment limited, Mr. Drosdoff. .

_An eight-day field trip to a tropical area will take place during the 8reced-
ing January intersession. Preregistration is required by December 1 Consult
the professor in charge regarding financial arrangemerts.

[501. SOIL CHEMISTRY]

Fall term, Credit three hours. Given every other ){ear, alternating with 507.
Prerequisite: 200 and a one-year course in introductor phf/smal chemistry, or
consent of the Instructor. Mr. Peech. Not offered in 1970-71.



AGRONOMY 57

503. MORPHOLOGY, GENESIS, AND CLASSIFICATION OF SOILS
Spring term. Credit three hours. Given every other year, alternating with 524.
Prerequisite: permission of the instructor. "Mr. Arfold. , _

Principles of soil classification, reactions and processes of soil (]](EHESIS, and
development and significance of major qroups ot soils of the world. One all-
day field trip will take place on a date to be arranged.

506. ADVANCED SOIL MICROBIOLOGY

Fall term. Credit one hour. Prerequisite: 306 or permission to register. Mr.
Alexander.

Discussions of current topics in special areas of soil microbiology. Particular
attention is given to biochemical problems in microbial ecology.

507. SOIL PHYSICS, LECTURES

Fall term, Credit three hours. Given everK other year, a_Ite_rnatin? with 501
tF’orrereh%J|s,{/|te”:|62r00 and one year of college physics, or permission of the instruc-

As_tul'dy of physical properties and processes of soil, with emphasis on basic
principles.

513. CROP ECOLOGY

Spring term. Credit two hours.. Given everal other year. Prerequisite: Agron-

o,mY 00, 111, and Biological Sciences 240. Class meetings twice weeklh% for the

first eight weeks of the “semester, for two hours per meeting. Mr. Musgrave,
An éxtension of 313 and a study of special techniques used to obtain and

analyze physiological data on crop plant responses to environmental conditions

oceurring in the’ field.

[514. GRASSLANDS AND GRASSLAND RESEARCH]

Fall term. Credit three hours. Offered in alternate years. Prerequisite; 312,
Plant Breeding 200, and Blol?\?lcal Sciences 240, or eqdivalent, and permission
to register. MF. MacDonald. Not offered in 1970-71.

[524. SOIL FERTILITY, ADVANCED COURSE]

Sgrin% term. Credit three hours. Given every other year, alternating with
503. Prerequisite: a ma#or 0r minor in agronomy or permission of the Instruc-
tor. Mr. Bouldin. Not offered in 1970-71.

560. RESEARCH IN SOIL SCIENCE
Fall and spring terms. All members of tire professional staff.

561. RESEARCH IN FIELD-CROP PRODUCTION
Fall, spring, and summer terms. All members of the professional staff.

690. SEMINAR

Fall and spring terms. Required of graduate students majoring or minoring
In the Department.

METEOROLOGY

The following courses carry Meteorology numbers.

411. BASIC THEORETICAL METEOROLOGY I

Fall term. Credit three hours. Prerequisite: one year each of calculus and
physics. Mr. Knapp.
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Survey of the fundamental laws governing the atmosphere, basic units and
coordinate systems, thermodynamics of dry and moist air, and hydrostatic
equilibrium and stability.

412. BASIC THEORETICAL METEOROLOGY I
?\frin;? term. Credit three hours. Prerequisite: 411 or consent of the instructor.

r. Knapp.

R_evieV\Ppof,vector operation, continuity equation, equation of motion, kine-
matics of fluid flow, variation of wind and pressure_ in the vertical, surfaces of
discontinujty, mechanisms of pressure change, vorticity and circufation, wind
structure in” the planetary boundary layer, and energy” concepts.

438. ATMOSPHERIC POLLUTION

Spring term. Credit three hours. Given in odd-numbered years. Prerequisite:
one year each of calculus and physics. Mr. Dethier. ,

Nature of air pollution, its dispersal by atmospheric processes, and its
effects upon the atmosphere and biosphere.

[447. PHYSICAL METEOROLOGY]

Fall term, Credit three hours. Given every other year aIternatin?\Jwith 449,
Preig(_)gl?llte: one year each of calculus and physics. Mr. Knapp. Not offered
in 1970-71.

449, PHYSICS OF CLOUDS, RAIN AND RAINMAKING

Fall term, Credit three hours, Given every other year, alternating with 447,
Prerequisite; one year each of calculus an ?_hysms. Mr. Knapp.

Lar?e scale physics of clouds; condensation processes; growth of cloud
particles, natural f)rempnatlon processes; artificial stimulation”of precipitation;
radar studies of clouds and precipitation.

550. SPECIAL TOPICS IN METEOROLOGY AND CLIMATOLOGY

Fall or sprm? term. Credit one or more hours. Prerequisite: permission of the
instructor. Staff. _ _ _

_ Study of meteorological topics more advanced than or different from those
in other courses, selected according to the students’ background and desires.

562. RESEARCH IN METEOROLOGY
Fall and spring terms. Credit one or more hours. Thesis research. Staff.

691. SEMINAR IN METEOROLOGY
Not offered every semester. Prerequisite: permission of the professor in charge.

at. . : :
Subjects for the seminar will be announced well in advance.

ANIMAL BREEDING

Facult?_({: StePhen E. Bloom, Robert W. Bratton, J. H. Bruckner, Randall K.
Cole, Robert W. Everett, Robert H. Foote, Charles R. Henderson, Robert E.
McDowell, Paul D. Miller, L. Dale Van Vleck.

Field Representative: C. R. Henderson, Morrison Hall.

MAJOR AND MINOR SUBJECTS _ _
Animal Breeding Animal Genetics
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Students entering a program of study in the areas of animal breeding and
g_enetlcs are expected to "have had good, basic undergraduate training in
iology, chemistry, and mathematics. Previous experience with large animals
or_with poultry is desirable_but not absolutely essential. , o
_There 'is no”specific foreign language requirement in the Field, but indi-
vidual faculty members of “the Field” may require one or more languages
depending upon the student’s area of specialization and previous tralnln% In
languages. Graduate students are required to do some teaching during their
course "of study. _ , _ o ,

The Admission to Candidacy and Final Thesis, Examinations required by
the Graduate School are described on p. 1 of this Announcement.

Special Interests of the Faculty

Professors Everett, Henderson, Miller, and Van Vleck: research and teaching,
statistical genetics, with particular emphasis on selection programs for
improvement of large animals.

Professors Bratton and Foote: research and teaching in_reproductive physi-
ology and related areas, and the use of various téchniques in the genetic
improvement of populations.

Pr(t)fes,sor McDowell: research and teaching in livestock breeding in the
ropics.

Prgzensestocrg Bloom, Bruckner, and Cole: research in the area of avian cyto-

ICS.
Superior facilities are available for graduate student tra,inin% in each of
these areas. Students are expected to participate actively in these research
programs and generally are provided assistantships.

Courses
ANIMAL SCIENCE 420. QUANTITATIVE ANIMAL GENETICS

ANIMAL SCIENCE 520. EXPERIMENTAL METHODS IN
QUANTITATIVE GENETICS AND ANIMAL BREEDING

ANIMAL SCIENCE 620. SEMINAR IN ANIMAL BREEDING
POULTRY SCIENCE 420. POULTRY GENETICS

POULTRY _SCIENCE 430. CYTOCHEMISTRY AND
CYTOPHOTOMETRY

In addition ,facultél members assist in two seminars: Animal Science 601
and Poultry Science 609,

ANIMAL SCIENCE

Faculty: Harry R. Ainslie, Robert C. Baker, Andrf Bensadoun, Warren F.
Brannon, Robert W. Bratton, J. Herbert Bruckner, H. Wilmot Carter, Randali

. Cole, Carl E. Coppock, J. Murray Elliot, Robert W. Everett, Robert H.
Foote, William Hansel, Charles R. Fenderson, Harold F. Hintz, Douglas E.
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Hogue, John K. Loosli, Robert E, McDowell, Alexander M. Meek, William G.
Merrill, John 1. Miller, Paul D. Miller, Roger P. Natzke, Malden C. Nesheim,
Ellis A. Pierce, Wilson G. Pond, J. Thomas Reid, Glen H, Schmidt, Milton L.
Scott, Samuel T. Slack, Sedgwick E. Smith, James R. Stouffer, Hugh F. Travis,
George W. Trimberger, Kenneth L. Turk, Peter J. Van Soest, Ari van
Tienfoven, L. Dale Van Vleck, Willard J. Visek, Richard G. Warner, George
H. Wellington, Robert J. Young.

Field Representative: J. K. Loosli, 149 Morrison Hall.

MAJOR AND MINOR SUBJECTS

Animal Breeding Animal Science
Animal Nutrition Dairy Husbandry
Poultry Science (Major only for M.S.)

To be admitted into graduate study in the Field of Apimal Science a
student should have demonstrated a high order of schola,rshlf) at the under-
graduate level and should have had a ?ood selection of animal science cqurses
and as many physical science and bio og?/ courses as possible. It is desirable
but not esseéntial that a student who selects a Poultrx science major have some
trammlg and experience in pouItrY subject matters. A major in poultri/_ science
is available only at the Master’s level.”A student who expects to continue his
graduate program in poultry science heyond that level should consider select-
ing a major in the Fields of Animal Breeding, Food Science, Nutrition, or
Phiysiology where he will work under the direction of appropriate faculty
members in the Department of Poultry Science. Further information regarding
these Fields will be found elsewhere in this Announcement. )

There is no Field requirement regarding foreign languages; the choice of a
foreign Ianguaﬂge is left to the individual's Special Committee. .
fPth.D.tcandl ates are required to have teaching experience for a minimum
of two terms.

No particular examinations are required by the Field of Animal Science.
The Admission to Candidacy and Final Thesis Examinations required by the
Graduate School are descried on p. 11 of this Announcement.

FINANCIAL AID. Available to students in the Field is the F. B. Morrison
Fellowship in Livestock Feeding: $2,000 plus tuition and General Fee.

Research and Study Opportunities

The Field of Animal Science is well staffed and equipPed,to offer research and
study opportunities in the following areas of specialization.

Anlrrtljalvbree\(}lm . Professors Bratton, Everett, Foote, Henderson, P. D. Miller,
and Van Vleck.

Animal nutrition: Professors Elliot, Hintz, Hogue, Loosli, Merrill, Pond, Reid,
Smith, Van Soest, Visek, and Warner. ,
Animal; physiology: Professors Bratton, Foote, Hansel, McDowell, Schmidt,

Travis, and Visek. ,
Beef husbandry: Professor J. 1. Miller, _ ,
Dairy husbandry: Professors Ainslie, Carter, Coppock, Elliot, Meek, Merrill,
Natzke, Schmidt, Slack, Trlmber%er, and Turk.
Meats: Professors Stouffer and Wellington.
Sheep husbandry: Professors Brannon” and Hogue.
Swine husbandry: Professors Pierce and Pond.
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Students who desire a Boultry science major will work under the direction
of a faculty member in the Départment of Poultry Science. Inquiries can be
directed to Professor R. J. Young. Faculty specializations follow.

Animal breeding: Professors Bruckner and Cole.

Food_ science: Professor R. C. Baker.

Nutrition: Professors Nesheim, Scott, and Young.
Physiology: Professors Bensadoun and van Tienhoven.

Courses

A. ANIMAL SCIENCE

400. LIVESTOCK PRODUCTION IN THE TROPICS

Sfmng term. Credit three hours, Prerequisite: 100, 112, or 220, or permission
of the instructor, Mr. McDowell. _ _ ,

A discussion of the present and potential roles of domesticated animals as a
source of food, power, and fiber in tropical areas of the world, The effects of
climate on animal performance; the physiology of heat regulation in animals;
problems of p_rowdm(% feed supplies In’the tropics; systems of breeding; man-
agement practices as they affect reproductive performance; animal health and
performance traits; the” relative efficiency of livestock in the tropics; and
economic considerations in livestock production will be summarized.

401. SPECIAL STUDIES IN LIVESTOCK OF THE TROPICS

Spring term. Credit three hoyrs, Prerequisite: 220, 400, 410 and Biological
SDC|enc”es 413, or permission of the instructor. Enrollment limited. Mr. "Mc-
owell.

Initial briefings will be at end of examination week of the fall term
followed by an ejght- or nine-day field st,udg trip to a tropical area during
January intersession. Preregistration required by December 1 Consult pro-
fessor in chtarge regarding financial arrangementS for travel and other course
requirements.

410. PRINCIPLES OF ANIMAL NUTRITION

Fall term. Credit three or four hours. Prerequisite: a course in human or
veterinary physiology, and a course In organic chemistry or biochemistry, or
permission of the Instructor. Messrs, Loosli, Nesheim, Hintz. , -

The chemistry and physiology of nutrition and the comparative nutritive
Eeqtu%r,ements for maintenance,” growth, reproduction, egg production, and
actation.

420. QUANTITATIVE ANIMAL GENETICS
Fall term, Credit one, three, or four hours. Prerequisite; 220, Biological
\S/Calr?n%elsecf( 1, or permission of the instructor. S and U grades optional. "Mr.
A consideration_of the problems involved jn the improvement of animals,
especially farm animals, through the agrPll,catlon of the theory of quantitative
genetics ‘with emphasis on_thé selection index. _
The purpose of the optional (arranged) hour is to give graduate students
and qualified undergraguates an introduction to methodS of research in
quantitative genetics and animal breeding.

424. ANIMAL GENETICS
Fall term. Credit two hours. For veterinary students only. Mr. Van Vleck.
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Principles of genetics; sex determination and sex linkage; inheritance of
characteristics in domestic animals, with special referencé to lethal genes,
genetic resistance to disease and quantitative characters; progeny testing,
genetic relationships and inbreeding.

427. FUNDAMENTALS OF ENDOCRINOLOGY
Fall term. Credit four hours. Prerequisite; a course in human or veterinary
phz\smlogy or permission of the Instructor. Mr. Hansel.

general course in the physmlog[y of the endocrine glands and the roles
played by each hormone in the regufation of normal body processes.

440. ADVANCED REPRODUCTIVE PHYSIOLOGY

To be taught one term each year by a visiting professor. Credit three hours.

Consult MT. Hansel for details. o _ ,
Depending on the qualification of the visiting professor, subjects may in-

clude neuroendocrinology, biochemistry related to reproductive physiology, or

biochemistry of the gametes.

451. PHYSIOLOGY AND BIOCHEMISTRY OF LACTATION

Spring term. Credit three hours. Given if ten or more students register. Pre-

requisite: a course in physiology or 427. Mr. Schmidt. ,
\n advanced course in the “anatomy of the mammary gland, the physjo-

logical mechanisms of milk secretion, and the biochemical” synthesis of milk

constituents in laboratory and farm animals.

490. MEAT TECHNOLOGY

Spring term. Credit three hours. Prerequisite: 290 or permission of the
instructor. Mr. Wellington.

_The character of muscle as a food, muscle structure, meat product formula-
tions and production, methods for meat product quality control, product
testing and improved meat packaging. The basic principleS of meat preserva-
tion, processing, and meat product development through laboratory demon-
stration and practice in the pilot meat plant in Morrison Hall.

500. RESEARCH
Fta!clf and spring terms. Credit by arrangement. All members of departmental
staff.

505. BIOCHEMISTRY OF GASTROINTESTINAL FERMENTATION

Fall term. Credit two hours. Prerequisite: quantitative analysis, Animal Science
410 and Biochemistry 431, or permission of the instructor. S and U grades
optional. Mr. Van Soest. , . ,
“Gastrointestinal fermentations in relation to utilization of cellulosic mate-
rlalts_tas foold. Chemical composition of plants and factors affecting their
nutritive value.

510. SPECIAL TOPICS IN ANIMAL NUTRITION
511. LABORATORY WORK IN ANIMAL NUTRITION

520. EXPERIMENTAL METHODS IN QUANTITATIVE GENETICS
AND ANIMAL BREEDING N . .
Fall term. Credit three hours. Prerequisite: Plant Breeding 514 or a course in
mathematical statistics.. Mr. Henderson. , _
Estimation of genetic and environmental parameters required to design
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efficient selection programs. Particular emphasis is given to interpretation of
experimental and survey data with unequal subclass numbers and to predic-
tion of genetic progress resulting from alternative selection methods.

601. SEMINAR IN ANIMAL SCIENCE

Fall and_spring terms. Credit one hour. Required of all graduate students
taking either @ major or a minor subject in animal science. Staff.

610. SEMINAR IN ANIMAL REPRODUCTION AND
ENDOCRINOLOGY

Spring term. No credit. Open to graduate students with a major or minor in
physiology.

619. SEMINAR IN ANIMAL NUTRITION
Fall term. Credit one hour. M 4:30.

620. SEMINAR IN ANIMAL BREEDING

Fall or spring term. Credit one hour. Open to graduate students with a major
or minor in animal breeding.

BIOLOGICAL SCIENCES 414. MAMMALIAN PHYSIOLOGY
(Consult the course listing in this Announcement for the Field of Physiology.)

ADVANCED NUTRITION SERIES
(Consult the course listing in this Announcement for the Field of Nutrition.)

B. POULTRY SCIENCE
The following courses carry Poultry Science numbers.

420. POULTRY GENETICS

Spring term. Credit three hours. Offered in alternate years. Prerequisite: a
coursé in genetics and permission of the instructor, Mr.Cole. ,

A survey of inherited characters in domestic birds, cy,tol_ogP/, linkage, in-
breeding, ‘hybrid vigor, resistance to disease, 1gen,et|c principles in poultry
breeding, physiology of avian reproduction, infertility, ‘embryonic mortality,
and avian endocrifology.

425. COMPARATIVE PHYSIOLOGY OF REPRODUCTION OF
VERTEBRATES

S#erg term. Credit three hours. Prerequisite: Animal Science 427 and consent
of the instructor. Mr. van Tienhoven. o ,

Sex and its manifestations, endocringlogy of reProduc_tlon, interactions he-
tween endocrine and nervous systems. The” labaratory will provide an. oppor-
tunity for students to design and execute experiments with limited objectives.

430. CYTOCHEMISTRY AND CYTOPHOTOMETRY
Spring term. Credit three hours, Prerequisite: Biological Sciences 347 or the
equivalent and consent of the instructor. Mr. Bloom. o

An advanced course dealing with methods for studying qualitative and
guan,tltatlve aspects of nucleic*acid and protein chemistry of individual cells:
pecial attention is given to methods of quantitative cytophotometry. Student
participation involves presenting “lecture-seminars” and  conducting experi-
ments oriented to solving specific biological problems.
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440. ANATOMY OF THE FOWL

Fall term, Credit three hours, Offered in alternate years. Prerequisite: Bio-

Iogflcal Sciences 102 or 104 and permission of the instructor. Mr. Cole.
he lectures, supplemented by laboratory periods for study and dissection,

are designed to acquaint the student with the anatomy of the fowl.

[450. POULTRY MEAT AND EGG TECHNOLOGY]

Spring term. Credit threg hours. Offered in alternate years. Prerequisite:
Chemistry 303 or equivalent, and Biological Sciences 290. Mr. Baker. Not
offered in 1970-71.

ADVANCED NUTRITION SERIES
(Consult the course listing in this Announcement for the Field of Nutrition.)

511 RESEARCH IN NUTRITION o .
Fall or sFrmg term. Credit and hours to be arranged. Registration by permis-
sion of staff member concerned, Messrs. Scott, Young, and” Nesheim, )

. For students desiring experience in planning, conducting, and reporting
independent research projects in poultry nutrition.

609. SEMINAR IN POULTRY BIOLOGY

Fall and spring terms, For graduate students. Th 4:15. Rice 300. Members of
the Departmental staff. , _
A survey of recent literature and research in poultry biology.

619. SEMINAR IN ANIMAL NUTRITION
Fall term. Credit one hour. M 4:30.

BIOCHEMISTRY

(See also the listing under Medical Sciences, p. 105 of this Announcement.)

Facult% William J. Arion, Joseph M. Calvo, Louise J. Daniel, Stuart Edelstein,
June Fessenden-Raden, James L. Gaxlor Quentin H. Gibson, Richard J.
Guillory, Gordon G. Hammes, Leon A, Hepﬁ)el, George P. Hess, Robert W,
Holley,” Andre T. Jagendorf, Elizabeth B. Keller, Richard E. McCarty, Donald
B. McCormick, A. Leslie Neal, Walter L. Nelson, Efraim Racker. Gottfried
Schatz, Harold A. Scheraga, John F. Thompson, David C. Wharton, Harold H.
Williams, David B. WilSon, John F. Wootton, Lemuel D. Wright, Ray Wu,
Roger G. Young, Donald B. Zilversmit.

Field Representative: Ray Wu, G17, Wing Hall, New Wing.

MAJOR AND MINOR SUBJECT
Biochemistry

ADMISSION REQUIREMENTS. Prior training in the physical sciences
should include calculus, physics, and chemistry sequences through introductory
physical chemistry; some "knowledge of thé basic prmmPles of blolog%/ IS
deSirable, but this can, if necessary, eacguned as past of the course of Study
to be prescribed. The Graduate Record Examination Aptitude Test and
Advanced Test in Chemistry or Biology are reouired.
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LANGUAGE REQUIREMENTS. There is no language requirement for the
Master’s degree. For_the Ph.D. degree, the requirement is proficiency in one
language (German, French, Russian, Japanese).

TEACHING. Ph.D. candidates are required to teach for two semesters during
their graduate training.

MINOR SUBJECTS. Appropriate minor subjects may be chosen from among
those offered in biological sciences, chemistry, physics, and mathematics.

EXAMINATIONS. Ph.D. candidates are expected to schedule an oral Admis-
sion to Candidacy Examination upon completion of the subject matter
recommended by ‘the Special Committee, and an oral examination on the
thesis and related material.

Research and Study Opportunities

A wide variety of research ORportu,nities,is provided in modern, well-equipped
laboratories. Faculty research specializations are summarized in the list below.

William J. Arion: role of phospholipids in membrane function and structure;
regulation of liver microsomal enzymes. , , ) )
Joseph M. Calvo: control of metabolic pathways in bacteria; bact,erlallgenetlcs.
Louise J. Daniel; biochemical functions of vitamins Bl and folic acid, inter-
relationship of vitamins and trace elements. ] )

Stuart J. Edelstein: structure and, function of polypeptides.and proteins.

June Fessenden-Raden: enzymes in oxidative phosphorylation, immunological
approaches to oxidative phosphorylation and mgmbrane structure.

James L. Gaylor: biosynthesis of sterols and steroid hormones, control mech-
anisms of Sterol bioynthesis. , . .

Quentin H. Gibson: haemoproteins, flavoproteins, rapid reaction spectropho-
tometry, and Physma_l methods in enzyme Kinetics. .

Richard J. Guillory: biognergetics of muscle contraction. o

GordoH G. Hammies: biophysical chemistry, especially enzyme Kinetics and
mechanisms.

Leon A. Heppel; structure and metabolism of nucleic acids, cell permeability
in microorganisms. , _ S o

George P. Hess: protein-mediated reactions, biological specificity and control
mechanisms. ] ) o

Robert W. Holley: blochemlstrY of nucleic acids. , o

Andre T. Jagendorf: electron transport and,phosphor%/Iatlon mechanisms in
chloroplasts, synthesis of chloroplast proteins and their physiological con-

trols.
Elizabeth B. Keller: enz%/mes, cofactors, and ribosomes |nJ)rote|n biosynthesis.
Richard E. McCarty: photosynthetic phosphorylation and electron transpart.
Donald B. McCormick: enzymes concerned with transformation of vitamins
and coenzymes. _ , , ,
A. Leslie Neal: metabolism of plant pathogenic organisms and malignant cells.
Waflter”L. Nelson: biochemical mechanisms associated with functional states
of cells.
Efraim Racker: mechanism of enzyme action, control mechanism, structure
and function in mitochondria and chloroplasts, mechanisms in bioenergetics.
Gottfried Schatz: yeast mitochondria synthesis.
Harold A. Scheraga: physical chemlstrK of proteins.
John F. Thompson: nitrogen and sulphur metabolism of plants.
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David C. Wharton: cytochrome oxidase, met,alloenzgmes,_ electron transport.

Harold H. Williams: “biochemistry of proteins and amino acids, selenium
metabolism in microorganisms. ~ . , )

David B. Wilson: biocherical genetics, physical chemistry of enzymes.

JoPn 't: Wootton: enzyme chemistry, refationships befween structure and
unction.

Lemuel D. Wright: biosynthesis of biologically active compounds, mevalonic
acid metabolism, biotin metabolism.

Ray Wu: nucleotide sequence of phage DNA, control of enzyme and DNA
synthesis in mammalian cells, L _
Ro%er G. tYoung: mechanism of action of insecticides, fat and wax metabolism

ot insects.
Donald B. Zilversmit: mechanism of fat absorption, lipid transport, cell
membranes.

Combined graduate programs may be arranged with the following members
of the staff of the Geneva Experiment Stafion: L. M. Massey, Jr., L. R.
Mattick, R. S. Shallenberger, J. P. VanBuren.

Courses

All courses carry Biological Sciences numbers.

531-532. GENERAL BIOCHEMISTRY, LECTURES

Fall and spring terms. Credit four hours a term. Prerequisite: Chemistry 358
and Physmal chemistry, or permission of instructor, Lectures, M W F §°9:05.
Fall term: Mr. Calvo and staff. Spring term: Mr. Guillory and staff.

An integrated treatment of the fundamentals of blo_chemlstr};. Fall semester:
P_rotems, enz¥mes and_ the nature of enzymatic catalysis; carbohydrate metabo-
ism; energetics. Spring semester: nitrogen metabolism; lipid metabolism;
biosynthesis of macro-molecules.

533. GENERAL BIOCHEMISTRY, LABORATORY

Fall term. Credit three hours. Prerequisite: Chemistry 358 and 388 or 390.
Must be taken with or following 53L. Laboratory, T "or Th 9:05-4:25. One
discussion period to be arranged. Messrs. Nelson, Mc_Carty, and Wharton.

Selected experiments on carbohydrates, lipids, proteins, amino acids, nucleic
acids, and metabolism (cellular Rartl,culates,, kinetics, general enzymology) will
be given to illustrate basic biochemical principles, THe course will emphasize
the “quantitative aspects rather than qualitative identifications.

536-A. ADVANCED BIOCHEMICAL METHODS, LABORATORY

Spring term, Credit two hours. Prerequisite: 533. Graduate majors in biochem-
|5th only. Miss Keller and Mr. Wu. ,
esearch techniques in biochemistry and molecular biology.

536-B. ADVANCED BIOCHEMICAL RESEARCH

Spring term. Credit two hours. Prerequisite: 536-A. Graduate majors in bio-
chemistry only. Mr. Racker and staff, , ,
Research work in the laboratory of staff members on a rotating basis.

537-538. ADVANCED BIOCHEMISTRY, LECTURES

Fall and_spring terms. Credit one to three hours. Prerequisite: 531 and 532,
or permission “of instructor. Students may take one or more sections of the
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course, as each section can be taken without attending a preceding section.
T Th 9:05. Staff, _ . .

This course will be comprised of advanced lectures in three of the following
subtj)ects per term (different subjects will be selected for different years):
carbohydrates and lipids, proteins and enzymes, biochemistry of membranes,
mechanism of coenzyme function, mechanism of enzyme action, nucleic acids,
protein synthesis, control mechanisms, bioenergetics; etc.

631. RESEARCH SEMINAR IN BIOCHEMISTRY

Fall and spring terms. Credit two hours for the two terms. Grades will be
given at the end of the spring term. M 8-9:30 p.m. Mr. Racker.
_Required of all graduate students excedpt first-year students majoring in
biochemistry. The Course may be repeated for crédit.

633-634. GRADUATE SEMINAR IN BIOCHEMISTRY

Fall and s rin% terms. Credit one hour. Prerequisite; 531 and 532. Staff.
Original publications in the areas of courses 537-538 will be assigned to

students for reporting and discussion.

639. BIOCHEMISTRY SEMINAR
Fall and spring terms. No credit. F 4:15. Staff.

_Lectures on” current research in biochemistry presented by distinguished
visitors and staff.

BOTANY

Faculty: Harlan P. Banks, David M. Bates, Robert T. Clausen, Roderick K.

Clayton, William J. Dress, John W. Ingram, Jr., Andrd T. Jagendorf, John M.
Klnﬁ_sbury, Richard P. Korf, Lee N. Miller, Harold E. Moore, Jr., Hugh F.
Mulligan; Ralph L. Obendorf, Jim L. Ozbun, Loyd E. Powell, Jr., Roger M.

S[J_answmk, Adrian M. Srb, Peter L. Steponkus, Frederick C. Steward, Harry T.

aln\?\?HJttjrk’ John F. Thompson, Harold B. Tukey, Jr., Charles H. Uhl, Robert
. Whittaker.

At Geneva: John Einset.
Field Representative: David M. Bates, 467 Mann Library.
MAJOR AND MINOR SUBJECTS

Cytologly Plant Ecology

Generdl' Botany Plant Morphology and Anatomy
Paleobotany Plant Physiology

Phycology Plant Taxonomy

ADMISSION. 1t is recommended that applicants provide scores of the
Graduate Record Examination.

Degree Requirements

Except under unusual circumstances each candidate for the Ph.D. will take a
prescriptive examination administered by his Special Committee during the
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first semester of residence. The Graduate School requires each candidate to
take the Admission to Candidacy and Final Thesis Examinations, which are
described on p. 1 of this Announcement. The language requirement for the
Master's degree is college entrance French and/or “German or proficiency in
one language other than the native language, before completion of the second
residence unit; for the Ph.D. degree, profiCiency in two languages other than
the native Ianﬁuag{e. Proficiency 15 to De regarded as a reading Comprehension
which meets the standards set by the Graduate School Language Board, except
that in cases Where,Ergjghsh is allowed as a language, a reading and speaking
ability will be required.

An adequate knowledge of the structure, functions, and classification of
glants is required of all candidates with major subjects in the Field of Botany,

andidates also should have basic training ‘in chemistry, physics, geolog%/, and
mathematics. Additional basic requireménts for the ‘major subjects “follow.

CYTOLOGY AND CYTOGENETICS. An adequate knowledge of cytology and
two of the following: genetics or Plant breedmR, R/llant morphologsy, and
ane&to&nyl,_l pbaﬁlt physiology, or plant taxonomy. A. M. Srb, H. T. Stinson,
and C."H. Uhl.

GENERAL BOTANY. Additional requirements will be determined in each
individual case. Not approved as a major for the Ph.D. degree.

PALEOBOTANY. Additional training in plant morphology and anatomy and
%detﬂ(uate knowledge of paleobotany and general stratigraphic geology. H. P.
anks.

PHYCOLOGY. Individual programs stressing mycology, invertebrate zoology,
oceanography, |Imn0|Qﬂy, plant.morphology, plant™"physiology, taxonom¥,
cytology, or genetics will be required as appropriate to each student’s interests
and purposes in studying the algae. J. M. Kingsbury and H. F. Mulligan.

PLANT ECOLOGY. Additional trajning in plant ecology and adequate
knowledge_ of plant physlology, genetics, morphology, _taxonom&, soil science,
and statistics as aEproprlate 0 each student’s career objectives. R. T. Clausen,
L. N. Miller, H. F. Mulligan, and R. H. Whittaker.

PLANT MORPHOLOGY AND ANATOMY. Additional training in plant
mothoIogy and anatomy and plant taxonomy and adequate knowledge of
cytology, genetics, or paleobotany. H. P. Banks.

PLANT PHYSIOLOGY. Additional training in plant physiology and adequate
knowledge of chemistry, a general knowledge of mathematics and physics,
and training in bacterlologg, fgenetlcs, m;ioolo%%/, plant pathology, or “soils.
R. K. Clayton, A. T. Jagendorf, L. N. Miller, R. L. Obendorf, J. L. Ozbun,
L. E. Powell, R. M. Spanswick, P. L. Steponkus, F. C. Steward, J. F. Thompson,
and H. B. Tukey, Jr.

PLANT TAXONOMY. Additional training in plant taxonomy and ecolo
and an adequate knowlec\jlge of genetics and statistics. D. M. Bates, R. T.
Clausen, W. J. Dress, J. W. Ingram, Jr., R. P. Korf, and H. E. Moore, Jr.

For summer research grants and assistantships in botany at the Museum of
Northern Arizona, consult the Field Representative.
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Courses

All courses carry Biological Sciences numbers unless otherwise noted.

COURSES OPEN ONLY TO GRADUATE STUDENTS

541-542. PLANT PHYSIOLOGY, ADVANCED LECTURE COURSES

Fall and spring terms. Credit three hours a term. Prerequmte: 240 or equiva-
lent; 541 15 désirable but not required for 542. Mr. Steward, ,

Fall term: cells and cell physiology; properties of protoplasm, its mem-
branes and organelles; relatioris of Cells, tissues, and organs to water and
solutes; water relations and stomatal behavior; |nor%an_|c plant nutrition; the
essential nutrient elements. Spring term: plant metabolism and or(t;,anlc nutri-
tion (photosynthesis, respiration, nitrogen metabolism); translocation; physi-
ology of growth and development.

543, PLANT PHYSIOLOGY, ADVANCED LABORATORY

Fall term. Credit four hours. Primarily for graduate students doing work in
plant_ physiology, but open to others if spaCe permits, Prerequisité: organic
chemistry, biochemistry, Biological Sciences 240, or equivalent. Preregistration
recommended. Staff. , _ ,

An introduction to some modern methods in experimental plant biology.

545. PHYSICAL APPROACHES TO PROBLEMS OF PHOTOSYNTHESIS
Fall term. Credit three hours. Given in alternate years. Prerequisite: Chem-
ﬁtrycllozltor 108, Mathematics 112, Physics 208, or pérmission of the instructor.

r. Clayton.

E_mph%sis is on physical and photochemical mechanisms and physical ex-
perimental approachés. Photosynthetic organisms, their photochemical ap-
P,arat,us, metabolic pathwa%/s and mechanisms for,energ?/ conversion; descrip-
ive introduction to the physics of excited states in molecules and molecular
aggregates; optical and photochemical properties of chlorophyll and of the
[iVing p,hotosxnthetlc tissue; contemporag investigations of the photosynthetic
mechanism. At the level of Molecular Physics in” Photosynthesis by Clayton.

547. GENERAL PHOTOBIOLOGY
Fall term. Credit three hours. Given in alternate years. Prerequisite: same as
for 545. Mr. Clayton. . . . o

A su_rve)é,of systems of current interest in p,hotoblolog)r], including photo-
synthesis, bioluminescence, vision, photoperiodism, and “the action of ultra-
violet on nucleic acids. Physical concepts and methodologies are emphasized.

548. PLANT PHYSIOLOGY: ASPECTS OF METABOLISM
Spring term. Credit three hours.. Given in alternate years, Prerequisite: 240
%:na?ty Sghdcgteﬁlstry 353, or equivalent. Messrs. Jagendorf, Thompson, Mc-
Selected areas ofJJIant biochemistry will be reviewed in the context of the
plant life cycle and responses to thé environment. Probable topics include:
metabolism “and storage function of lipids, carbohydrates, organic acids;
proteins and ngments; nitrogen and sulfur assimilatiori; hormone metabolism:
respiration, photosynthesis, development and replication of mitochondria an
chloroplasts; cell ‘wall composition and properties. Emphasis will be on
operation of control mechanisms.
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549. PLANT PHYSIOLOGY: TRANSPORT PHENOMENA

Fall term. Credit three hours. Given in alternate years. Prerequisite: 240 or
equivalent. Mr. Spanswick. , _

An advanced course dealing with the transport of ions, water, and organic
materials in plants, Mechanisms of ion transport. Relationships between ion
transport and metabolism. lon uptake and transport in higher Plants. Phloem
transport, Water relations of single cells and whole plants: Water relations of
crops and natural communities.

g%lEERSPECTIVES IN PLANT PHYSIOLOGY: ADVANCED LECTURE

Fall term. Credit two hours, or may be taken without credit. Mr. Steward.

This lecture course is an alternative, wholly or in part, to the sequence
541 and 542. Normally it will not be offered when the more comiJIete
sequence is qlven. The" course will review salient topics in plant thsm 093(
their Presen, status, historical development, and the problems  they still
present. Topics considered will change somewhat from year to year but will
normally include some treatment of cell physiology, ofganic and inorganic
nutrition, metabolism, growth, and developnient.

643. SEMINAR IN PLANT PHYSIOLOGY

Fall and spring terms, Credit one hour if requested. Required of %raduate
gttugfents taking work in plant physiology and open to all who are interested.
aff.

Reports on current research in plant physiology by visitors, staff, or
advanced graduate students.

645. CURRENT TOPICS IN PLANT PHYSIOLOGY

Fal(lj,tan%tspfring terms. Credit two hours per term. Course may be repeated for
credit. Staff.

Seminar reports by ?raduate students on current literature in experimental
plant physiology or Tefated areas.

647. SPECIAL TOPICS IN PLANT TAXONOMY

Fall and spring terms. Credit one hour per term. Prerequisite: permission to
register, Lecture and_ discussion. Messrs. Moore, Dress, Intl]ram, and Bates.

A series of four topics, one presented, each term, designed fo provide profes-
sional background n biosystematics, literature of taxonomic botany, nomen-
clature, and” tropical famifies of phanerograms.

A. Families of Tropical Phanerograms. Fall term, 1971 The families of
flowering plants encountered solelg or chiefly in tropical regions will be con-
sidered in lectures, discussions, and demonstrations with the aim of providing
basic_poin{s of recognition for and an understanding of diversity and rela-
t,\l/lonshlps In these families for the student venturing into the fropics. Mr.

oore.

B. Literature of Taxonomic BotanY. Spring term, 1972. A survey of the basic
reference works in taxonomy from_ the pre-Linnaean literature drawn on by
Linnaeus to contemporary ?ubllcatlons, with comments on the peculiarities of
the books (when appr_oi),rla e), and on publication dates, typographic devices,
and intricacies of bib |09raph|c citation. Lectures, demonstrations, discus-
sions, and problems. Mr. Tngram.

C. Nomenclature. Fall term, 1970, An _anaI){sis of the International Code of
Botanical Nomenclatures and its application to various plant groups. Lectures,
problems, discussion. Mr. Dress.
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D.  Biosystematics. Spring term, 1971 A consideration of bios&/stematic ap-

proaches to taxonomy, including chemical, numerical, cytological and statistical
methodologies as well as a review of classic studies. Mr. Bates.

663. SEMINAR IN EVOLUTION AND ECOLOGY OF VASCULAR PLANTS

(F:ellll term. Credit one hour. Prerequisite: 464 or permission to register. Mr.
ausen.

An examination of primary Prqblem,s concerned with the classification,
evolution, and environmental relationships of vascular plants.

662. POPULATION ECOLOGY (FIELD OF ECOLOGY AND
EVOLUTIONARY BIOLOGY)

665. ENVIRONMENTAL PHYSIOLOGY (FIELD OF ECOLOGY AND
EVOLUTIONARY BIOLOGY)

667. COMMUNITY ECOLOGY (FIELD OF ECOLOGY AND
EVOLUTIONARY BIOLOGY)

668. ECOSYSTEMS (FIELD OF ECOLOGY AND EVOLUTIONARY
BIOLOGY)

PLANT PATHOLOGY 569, 579, 589. ADVANCED MYCOLOGY
PLANT PATHOLOGY 649. CURRENT TOPICS IN MYCOLOGY

UNDERGRADUATE AND GRADUATE COURSES

344. BIOLOGY OF THE ALGAE
Spring term. Credit four hours. Mr. Kingsbury.

345, PLANT ANATOMY
Fall term. Credit four hours.

347. CYTOLOGY
Fall term. Credit four hours. Mr. Uhl.

349. PLANTS AND MAN
Fall term. Credit three hours. Mr. Bates.

371. TAXONOMY OF VASCULAR PLANTS
Fall term. Credit four hours. Mr. Clausen.

440. CYTOGENETICS
Spring term. Credit three hours. Mr. Uhl.

444, MORPHOLOGY OF LOWER VASCULAR PLANTS
Spring term. Credit four hours.

446. MORPHOLOGY OF HIGHER VASCULAR PLANTS
Spring term. Credit four hours.
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448. PALEOBOTANY
Spring term. Mr. Banks.

463. PLANT ECOLOGY
Fall term. Credit four hours. Messrs. Whittaker and Miller.

464. EVOLUTION AND ECOLOGY OF VASCULAR PLANTS
Spring term. Credit four hours. Mr. Clausen.

AGRONOMY 431. AQUATIC PLANT ECOLOGY AND MANAGEMENT
Fall term. Credit three hours. Mr. Mulligan.

PLANT PATHOLOGY 309. COMPARATIVE MORPHOLOGY OF FUNGI
Fall term. Credit four hours. Messrs. Korf and Lorbeer.

COMMUNICATION ARTS

Faculty: Jack A. Barwind, Jose&h B. Bugliari, Royal D. Colle, Robert H.
Crawford, Chester H. Freeman, Russell D."Martin, Charles C. Russell, Victor
R. Stephen, William B. Ward.

Field Representative: Royal D. Colle, 390 Roberts Hall.

MAJOR SUBJECT
Communication Arts

The Field offers graduate tralnlng leading to a Master’s in Communication
Arts. The graduate Rrofessmnal egree program in- Communication Arts
places emphasis on three elements: ,(ll) an analysis of the communication
Frocess, (2) exploration of the potential of current and new communication
echniques and technology, and (3) appllcatlon of these elements to specific
communication problem3. Focus of the program IS more on the strateg_lc
application of communication knowledge and technology, both mass media
and interpersonal, than on technical competence in media operation.

ADMISSION REQUIREMENTS. Normally, each applicant must meet the
minimum requirements for the Cornell Graduate School. In cases of applicants
whose academic records are outdated or are not pertinent to the profession,
evidence of superior Performanc,e In the professional field, normally for at
least three years, would be considered in combination with evidence” bearing
on intellectal and personal development, undergraduate record, test scores
special course work' taken after completion of the bachelor’s degree, and
similar documentation.

An undergraduate major in communication is not required, but candidates
may be asked to take an extra semester of work to make up deficiencies.
Candidates may have a variety of undergraduate degrees, including com-
munication_ arts, the humanities, and the Social, biological, agricultural and
thS|caI sciences. It is expected, however, that applicants for the program
will have some competence In one Qr Several areas of communication throu%h
course work or experience, or will be willing to spend time be¥ond the
normal degree requirements to gain this conpetence. The extent of this
competence will be decided on a case-hy-case basis.
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LANGUAGES. No foreign languages are required by the Field. However
some professional opportunities may be dependent on the knowledge of
one or more foreign languages. Upon evaluation of goals, the candidate
and the chairman of his Committee determine the desirability for including
languages in the program.

EXAMINATIONS. The Field requires only the examinations listed by the
Graduate School on p. 11 of this Announcement.

RESEARCH. The faculty in thjs Field holds research interests in the follow-
Ing areas; press, telecommunication, international communication, inter-
personal communication, visual communication, and sociopolitical dimensions
of the mass media.

Conrses

Specific programs are designed to fit the needs of each candidate. Information
on time, location, and content of these courses Is provided in the Announce-
ment of the College of Agriculture.

The following courses are open to graduate students.

200. THEORY OF HUMAN COMMUNICATION
Fall term. Credit three hours. Mr. Barwind.

214. HISTORY OF MASS MEDIA
Spring term. Credit three hours. Mr. Crawford.

215. INTRODUCTION TO MASS MEDIA
Fall term. Credit three hours. Mr. Russell.

301. ORAL COMMUNICATION

FMaIIt,or spring term. Credit three hours. Messrs. Barwind, Freeman, and
artin.

302. ADVANCED ORAL COMMUNICATION
Fall or spring term. Credit two hours. Messrs. Barwind, Freeman, and Martin.

303. DISCUSSION
Spring term. Credit three hours.

311. RADIO AND TELEVISION COMMUNICATION
Fall term. Credit three hours.

312. ADVERTISING AND PROMOTION
Spring term. Credit three hours. Mr. Russell.

313. MAGAZINE WRITING
Spring term. Credit three hours. Mr. Ward.

315. NEWS WRITING
Fall term. Credit three hours. Mr. Crawford.

316. SCIENCE WRITING
Spring term. Credit three hours. Mr. Crawford,
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318. RADIO WRITING AND PRODUCTION
Spring term. Credit three hours.

319. TELEVISION WRITING AND PRODUCTION
Fall term. Credit three hours.

401. COMMUNICATION LAW
Spring term. Credit three hours. Mr. Bugliari.

403. COMMUNICATION AND SOCIETY
Fall term. Credit three hours.

404, PHILOSOPHY OF HUMAN COMMUNICATION
Spring term. Credit three hours. Mr. Barwind.

430. VISUAL COMMUNICATION
Spring term. Credit three hours. Mr. Stephen.

431. ART OF PUBLICATION
Fall term. Credit three hours. Mr. Stephen.

The following are graduate-level courses.

501. INTERNATIONAL COMMUNICATION

Fall term. Credit three hours. Mr. Colle. o
_Analysis of the purposes, techniques, and effects of or%anl_zatlons involved
in’ cross-national . communication, with _particular emphasis on the mass
media. Also considered are the iInternational conventions and other agree-
ments that pertain to international communication.

512. SEMINAR: INTERPERSONAL COMMUNICATION

Spring term. Credit three hours. Staff. o

A stu,dY of recent advances and research in_listening, conference, small-
roup interaction, and nonverbal communication. New developments will
e examined as they relate to business, administration, and education.

521. SEMINAR: UNITED STATES COMMUNICATION

Fall term. Credit three hours. Mr. Colle. L _

An_examination of the structure of communication in the Unijted States
focusing particularly on the organization, content, controls, and audience
of the print, broadcast, and film”media. Selected media of other nations are
mctluded in" the analysis to provide a perspective on the United States
system.

524. COMMUNICATION IN DEVELOPING NATIONS

Fall term. Credjt three hours. Mr. Crawford.,

An examination of existing communication patterns and systems and
their contributions to the development process. Special attention is given
to the interaction between communication development and national
development in primarily agrarian societies.

526. COMPARATIVE MASS MEDIA
Spring term. Credit three hours. , _ , ,

A Study of the mass media in several national settm?s with particular
attention”to the structure, controls, audience, and content of press and
telecommunications.
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531. STUDIES IN COMMUNICATION

Fall term. Credit three hours. Mr. Crawford. , o
An analysis of classic_and contemporary research in communication, em-
phasizing both the findings of the studies and the methods of investigation.

543. FRONTIERS IN COMMUNICATION

Fall term. Credit three hours. Staff and invited specialists. | ,

A study of current developments in communication, with an emphasis
on the creative application of the newest methods, materials, and technology
in visual, print, film, oral, and telecommunication media to the contemporary
and future problems in communication, Examples include the afnpllcatlo_ns
and implications of satellite communication, multimedia "self’ teaching
systems, mobile printing technology, facsimile, computer retrieval systems,
fieat-power radio, electronic video fécorder, laser heams, etc.

550. ADVANCED COMMUNICATION SEMINAR

Spring term. Credit three hours. Mr. Crawford. ,
A Course designed to give students the opportunity to study and work
on special probléms in communication.

595. DIRECTED GRADUATE STUDY
Fall and spring terms. Credit three hours. Staff.

CONSERVATION

Faculty: Clarence A. Carlson, Alfred W, Eipper, John L. Forney, Douglas L.
Gilbert, Lawrence S. Hamilton, Oliver H. Hewitt, Richard J. McNeil, “Aaron
N. Moen, Robert R. Morrow, Ray T. Oqlesby, Arthur M. Phillips, Jr., Edward
C. Raney, Milo E. Richmond,” Daniél Q. Thompson, Dwight A Webster,

Bruce T. Wilkins.

Field Representative: 0. H. Hewitt, 209 Fernow Hall.

MAJOR SUBJECTS MINOR SUBJECTS

Aguatic Science Aguatic Science

Fishery Science , Fishery Science

Natural Resources Conservation Forest” Conservation ]
Wildife Science Natural Resources Conservation

Wildlife Science

ADMISSION. To undertake study in the biologjcal subjects the student should
be well prepared in biological Sciences and Should have or must acquire a
foundation in the specialized area of st,udY which he_intends to pursue. A
strong background in the other biological and physical sciences is h,|ghIP/
desirable, and_a working knowledge of Statistical methods is important in all
fields. To major in natural resources. conservation, the student should come
with training” In some scientific discipline which he proposes to use in an
integrative wafy to focus on natural resource problems, and he should prefer-
ale have professional job experience. ,

pplicants to this Field, are requested to submit the results of the Graduate
FF)erelgtoerd Examination Aptitude Test, and Advanced Test in Biology if appro-

LANGUAGE REQUIREMENT. For the Ph. D, degree, the language require-
ment will be determined by the student’s Special Committee.
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EXAMINATIONS. An oral qualifying examination is given to Ph.D. candi-
dates early in residence to exploré possible deficiencies”in educational back-
round. This is followed b}/ the comprehensive Admission to Candidacy
Examination taken after most of the course work has been completed. There
is a final examination on the thesis subject. For the Master's degree, there is a
final examination on subject matter and thesis.

Special Interests of the Faculty

Anadromous and marine fisheries management: Professor Raney.

Aguatic science and Ilmnology: Professor” Ogleshy.

Fishery science: Professors Carlson, Eipper,” Forney, and Webster.

Forest” conservation: Professors Hamilton and Morrow. o

Natural resources conservation: Professors Hamilton, McNeil, and Wilkins.

Nutrition and physiology of fishes: Professor Phillips.

Outdoor recreation: Professor Wilkins, _ .

Wildlife science: Professors Gilbert, Hewitt, McNeil, Moen, Richmond, and
Thompson.

Courses

AQUATIC SCIENCE

443, ECOLOGICAL ASPECTS OF WATER RESOURCES MANAGEMENT
Fall term. Credit three hours. Limited to thirty students. Mr. Ogleshy.

Basic structural and dynamjc aspects of freshwater and estuaring ecosystems
are reviewed. The nature and modes of action of stresses Imposed by man_on
these systems and their significance to management decisions are then studied.
Studenfs will become acquainted with some of the more important laboratory
and field study tools.

FISHERY SCIENCE

439. FISH ECOLOGY
Fall term. Credit three hours. Prerequisite: Biological Sciences 270 or permis-
sion of the instructor. Mr, Carlson. ~ N )

Interactions between fishes and their living and nonliving environment and
applications of ecological P_rmuples to, fish population. research and man_a?,e-
ment; competition, predation, parasitism, commensalism, and other_ biolic
interactions involving fishes; adaptations, behavior, distribution, and life his-
tories of major taxonomic groups. The ecology of Xoun%_ fishes 15 stressed,
and the student is introduced to the literature™of fishery Diology.

440. FISHERY SCIENCE

Fall term. Credit three hours. Students with majors outside the Field must
have_permission of the instructor tq register. Mr. Webster,

Principles and theories involved in dynamics of fish f)opulatl,ons. Methods
of obtaining and ,evaluatlnq statistics of growth, population size, mortality,
yield, and production as well as investigational aspects of fishery biology.

441. FISHERY RESOURCE MANAGEMENT

Spring term. Credit_three hours. Prerequisite: 439 and 440 or permission of
the instructor. Mr. Eipper.
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_Principles and problems in the management of freshwater and marine
fishery resources, considered in relation to problems of human population and
management of other natural resources; multiple use, evaluation, and alloca-
tion of water resources, with particular reference to fisheries; characteristics
of fishery resources and their exPlonatlon; applications of fishery science to
the mariagement of fish stocks through maintenance and. improvement of
habitat, fish population manipulation,”and regulation of fishing.

442. BASIC PRINCIPLES OF FISH CULTURE

Spring term, Credit two hours. Prerequisite: general zoology and a course in
chemistry. A course in ,blochemlstm{_ or physiology is desirable. Mr. Phillips.

A study of the nutrition, metabolism, arid physiology of hatchery fish and
principles of hatchery management.

600. SEMINAR: MAJOR FISHERY INVESTIGATIONS

Spring term. Credit one hour. Given in alternate years. Prerequisite: permis-
sion of the instructor. Staff. .

A comparative review of major fishery investigations of the world. A study of
pertinent literature and special topics will be assigned.

601. SEMINAR ON SELECTED TOPICS IN FISHERY BIOLOGY
Fall or spring term. Credit one hour. Staff.

NATURAL RESOURCES CONSERVATION

420. OUTDOOR RECREATION

IE/IaH Wrm Credit two hours. Prerequisite: 201 or permission of the instructor.
r. Wilkins.

Factors involved in allocating natural resources for outdoor recreation are
considered. Characteristics of public and private administration of recreation
areas are studied and trends in outdoor recreation explored.

510. PERSPECTIVES ON CONSERVATION

Fall term, Credit two hours. Mr. Wilkins. , o ,

A seminar based upon extensive readings of articles hlﬁhllghtmg varying
philosophical api)roaches to the conservation of natural reSources. Views
espoused by deve ogmentahsts, preservationists, naturalists, economists, welfare
economists, and urban planners will be considered.

511 INTERNATIONAL NATURE CONSERVANCY

Fall term, Credit two hours. Messrs. Hamilton and McNeil.

A seminar devoted to exploring international programs of nature con-
servancy, extinct and endanq(red species, floral and” faunal protection in
various™ countries, natural park systems, protection vs. management, the rele-
vance of United States experience, and the role of naturé conservancy in
resource development of emerging nations.

602. SEMINAR IN NATURAL RESOURCES PLANNING AND
DEVELOPMENT

Spring_term. Credit two hours. Mr. Hamilton. )

Aninterdisciplinary graduate seminar. Theme varies from year to year
to include such topics as small watershed planning, multiple use management
urban_fringe problems, outdoor recreation, land=use planning methods, and
river basin"development. Field trips and invited resource specialists.
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604, SEMINAR ON SELECTED TOPICS IN NATURAL RESOURCES
CONSERVATION
Spring term. Credit one hour, Mr. Brumsted and staff.

Primarily for students majoring or minoring in natural resources con-
servation.

WILDLIFE SCIENCE

304, WILDLIFE ECOLOGY

Fall term. Credit three hous. Prerequisite: Biological Sciences 270. Mr. Moen.
Consideration of the basic interspecific, mtras?emflc, and physical relation-

ships between the organism and its environment. Laboratories and field trips

provide opportunities for student participation in environmental analyss.

310. WILDLIFE MANAGEMENT
Spring term. Credit three hours, Prerequisite: 304. Mr. Hewitt.

Practical application of methods and techniques in the man_age,ment of
game species. Intended for students interested in professional wildlife man-
agement. Includes several all-day field trips.

401. WILDLIFE ECOLOGY: NUTRITION

Fall term. Credit one hour. Prerequisite: 304 (or concurrent registration), a
Rﬁurse in physiology, or permission of instructor. Limited to ten Students. Mr.
0en

_Fieid and laboratory exercises provide opportunities for student participa-
tlontln analyzing nutritional relationships between the animal and its environ-
ment.

402. WILDLIFE ECOLOGY: BEHAVIOR

Fall term. Credit one hour. Prerequisite: 304 (or concurrent registration), a
(,:\;l)urse in physiology, or permission of instructor. Limited to ten Students. Mr.

0en.

_Field and laboratory. exercises provide opportunities for student ParticiPa-
tion in analyzing relationships hetween animals, between an animal and the
physical comporients of the environment, and through time.

406, WILDLIFE ECOLOGY: WINTER STRESS. o
Spring term. Credit one hour. Prerequisite: physics, 304,a course inphysiol-
ogx,,or permission of instructor.  Limited toten’ students. Mr, 0€n. .
Field ‘and laboratory exercises provide opportunities for student participa-
tion in analyzing the” thermal environments of animals.

409. WILDLIFE MANAGEMENT LABORATORY
Fall term. Credit one hour. Prerequisite: 304 (or concurrent registration). Mr.

ewitt, o .
_ Field methods in wildlife research and management, for students majoring
in wildlife science.

410. ADVANCED WILDLIFE MANAGEMENT

Spring term. Credit one hour.Prerequisite: 304; must be taken with 310.
essrS. Hewitt and Brumsted. , o o
Includes lectures in 310, plus Practlcal application of methods in wildlife

research and management. For students majoring in wildlife science.
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505. HABITAT ECOLOGY AND MANAGEMENT

ﬁmr%ghterm. Credit one hour. Prerequisite: 304 or permission of instructor.
r. Thompson. , o

An analysis of the role of habitat manipulation in wildlife ecology and
management. Field exercises will be included.

603. SEMINAR IN SELECTED TOPICS IN WILDLIFE SCIENCE
Fall or spring term. Credit one hour. Staff.

RESEARCH

Either term. Credit to be arran?ed. Problems are undertaken in any of the
areas of study in the DePartmen , but adequate preparation in the specialized
area and permission of the instructor are prerequisites.

492. MAMMALOGY
Mr. Richmond.

493. AQUATIC SCIENCE
Mr. Ogleshy.

494. FISHERY SCIENCE
Messrs. Carlson, Eipper, Forney, Phillips, and Webster.

495. WILDLIFE SCIENCE
Messrs. Hewitt, McNeil, Moen, and Thompson.

496. FORESTRY
Messrs. Hamilton and Morrow.

498. NATURAL RESOURCES
Messrs. Hamilton, McNeil, and Wilkins.

DEPARTMENTAL SEMINAR

610. CONSERVATION SEMINAR

Fall and spring terms. Without credit. Stall. , ,
serDIaSthﬁsmns of literature and current research in the broad field of con-
vation.

ECOLOGY AND EVOLUTIONARY BIOLOGY

Faculty: M. Alexander, H. W, Ambrose, J. P. Barlow, C. O. Berg, A. L. Bloom,
W. L. Brown, T. J. Cade, C. A. Carlson, R. T. Clausen_ L. C. Cole, W. C.
DI|8€F G. C. Eickwort, T. Eisner_ S. T. Emlen, H. E. Evans, P. P. Feeny,
J. G. Franclemont, G. G. Gyrisco, J. W. Hudson, W, T. Keeton, J. M. Kings-
bur){, R. P. Korf, J. P. Kramer, D. A, Lancaster, G. E. Likens, W. N. Mc-
Farland, L. N. Miller, A, N. Moen, H. E. Moore, H. F. Mufh?an, R. T
Oglesby, L. L. Pechuman, D. Pimentel, F. H. Pough, E. M. Ra fensper%er
E” C. Raney, R. B. Root E. L. Stone, M. J. Tauber, D. ? Thompson, B. V.
F{ra\lills'\l\(l;h'tt'kum' L. D. Uhler, D. A "Webster, J. W. Wells, J. H. Whitlock,
. H. Whittaker.
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Field Representative: Lowell D. Uhler, Langmuir Laboratory.

MAJOR AND MINOR SUBJECTS

Aquatic Ecology (including limnology, Paleoecalogy
marine. ecology and oceano?raphy) Parasitology
Community an Ecqsy{stem Ecology *~ Population” Ecology

Environmeéntal Physiology Terrestrial Ecology =~
Evolutionary Biology Vertebrate ZooIp% (including
General Ecdlogy herpetology, ichthyolo

mammalogy and ornlt(h](})llogy)

REQUIREMENTS. Applicants are strongly urged to present scores on the
Graduate Record Examinations Aptitude and Advanced Bjology Test.
_Language requirement for the Master’s degree is college entrance pro-
ficiency (or the equivalent) in one language. Language requirement for the
Ph.D. d_e?ree IS proficiency in_two languages or superior ability in one.

A written qualifying examination in ecolo?y and evolutionary biology must
be taken, before ‘the student can schedule an Admission "to Cardidacy
Examination, A Final Thesis Examination is re(iuwed by the Graduate Schodl
and is described on p. 11 of this Announcement. ) ,

Students obtain teaching experience as teaching assistants in one of several
basic or advanced courses.

Special Interests of the Faculty

Members of the faculty will be especially interested in directing research in
the areas mentioned below, although research will not be limited to these
areas. Prospective students will find”it to their advantage to correspond with
staff members whose interests are most closely related to"their own In advance
of the time they plan to apply.

M. Alexander: microbiological ecology.

H. W. Ambrose: behavioral ecology 0f mammals.
P. Barlow: plankton ecology an oc,eano?raphy.
0. Berg: bionomics of freShwater inverfebrates.

L. Bloom: coastal geomorphology. ,

L. Brown: systematics of ants and evolutionary theory.

. Cade: environmental biology of vertebrates.

. Carlson: ecology of freshwigter fish, )

. Clausen: systematics and distribution of flowering plants and ferns.
. Cole: population ecologr.

C. Dilger: vertebrate_ethology. )

. EicKwort: systematic behaVlor and ,morpholoqy of bees and mites.
isner; chemical basis of behavior in invertebrates.

. Emlen: behavioral ecoIoPy of birds and amphibians.

. Evans: vertebrate development and gross anatomy.
. Feeny: chemical ecology of insect-plant relationships.
. Franclemont: systematics of Lepidoptera.

G. Gyrisco: insect eco,logp/.

. Hudson: physiologica ecologY of mammals.

T. Keeton: bird behavior and ar

. Kin sburY: phycologdv. _ o

. Korf: systematics and evolution of fungi, lichens, and mycetozoa.
. Kramer: ecology of Insect pathogens.

. Lancaster: be
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G. E. Likens: limnology. , _
W. N. McFarland:, comparative and environmental physiology of vertebrates.
L. N. Miller: physiological i)lant ecology. ,
A. N. Moen: environmenta fnhysm,logy of mammals and birds.
H. E. Moore: systematics of flowering plants.
H. F. Mulligan: aquatic plant ecology.
R. T. Oglesby: aquatic ecosystems and pollution problems.
L. I.. Pechuman: ‘systematicS and ecology of diptera.
D. Pimentel: popufation ecology and genetics.
F. H. Pough: herpetol,o?y. _

E. . Raffénsperger: biology of the diptera.
R.

E

M.

D.

B.

C.

L

D.

J.

J.

R.

Raney: syStematics, ecologY, and behavior of fishes.

. Root:” comparative popula
. Stone: forest soils and nutrient cycles in natural vege

Tauber: insect ecology.

Q. Thompson: wildlife ecoquY. o
Travis: parasitology and bidlogy of biting diptera.

lLJJhI: chromosomes and cytotaXonomy.

—Pos2

ion and community ecology.t,
ation.

<o

- Uhler: insect ecology.  ~ .
. Webster: population” dynamics of fishes. .
.Whe,lls: systematics and’ ecalogy . of recent and fossil corals.

T=>0=xT

. Whitlock® experimental epidémiology and endemiology.
H. Whittaker: plant communities.

Courses

All courses carry Biological Sciences numbers unless otherwise indicated. This
listing is not final: students should consult with their advisersto determine
what the actual offerings for 1970-71 will be.

270. BIOLOGY OF THE VERTEBRATES

Spring_term, Credit four hours. Prerequisite; 101-102 or 103-104. Staff.
An~introduction to the evolution, classification, life history and ecology

and behavior of vertebrate animals. Laboratoré/ and field work are concerned

with. structure, classification, taxonomic methods, biology of local sPeues,,and

studies of selected aspects of vertebrate life, including food habits, activity

cycles, behavior, and physiological adaptation.

344. BIOLOGY OF THE ALGAE

Spring term. Credit four hours. Mr. Kingsbury. , _ o
An’introduction to the freshwater and marine algae including consideration

of their ecology_as members of the plankton and_ benthos andtheir impor-

tance to man. The laboratory, utilizing field material and cultures from an

extensive |IVIﬂ% collectjon, IS designed” to illustrate lecture topics, rxgrowde

familiarity with algae in the field,"and introduce the student fo techniques

used in isolating, culturing, and studying algae in the laboratory.

361. GENERAL ECOLOGY

Fall or spring term. Credit three hours. Prerequisite: 101-102 or 103-104 or
the equivalent. Fall term, Mr. Feeney. Spring term, Mr. Root.
Principles concerning the interactions between organisms and their environ-
ment. Influence of competition, social behavior, predation, and other factors
on population size and dispersion. Role of energy flow and mineral cycling in
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determining the structure and  productivity of ecosystems. Succession and
classification of natural communities. Influerice of clinate and past events on
the diversity and stability of commupnities in different regions of the world.
Interspecific .competition” and the niche, concept. Chemical interactions be-
tween organisms. Application of ecological principles to human problems.
Modern évolutionary theory will be stréssed throughout and attention given
to conflicting ecological hypotheses.

362. LABORATORY AND FIELD ECOLOGY

Fall term. Credit two hours. Prerequisite: permission of instructor. Enrollment
limited. Mr. Cole and others.

_ A laboratory and field course to accompany or follow 361 for students who
intend to conCentrate in the area of ecology. This course will give the students
a first-nand contact with ecological technigues.

364. FIELD MARINE BIOLOGY

Credit two hours. Prerequisite: a full ?/ear of college biology. A special course
offered on Star Island, off Portsmouth, N. H., in June. Messrs. Anderson,
Gilbert, Hewitt, Raney, Barlow, and Kingsbury (in, charge).

Living material and”habitats will be emphasized in m,troducmgz students to
the maaor disciplines of marine biology and in rounding out the student's
knowle Re of these tOPICS as presented at inland locations, For more details,
see the Announcement of the Summer Session or consult Mr. Kingshury.

371. EVOLUTION AND TAXONOMY OF VASCULAR PLANTS
(F:?elll Steergm. Credit four hours. Prerequisite: 281 or permission to register. Mr.
usen.
An introduction. to the evolution and classification of vascular plants, with
attention to prmuPles, methods of identification, and literature. In the first
part of the term, trips are held in laboratory periods.

460. MARINE ECOLOGY

Spring term, Credit three hours. Prerequisite; 361, 461, organic chemistry,
and permission of the instructor. Enrollment limited, Mr. Barlow. |

A consideration of the oceanogradphlc aspects of the marine environment.
For graduate students and_advanced undergraduates. Lectures and seminars,
with“demonstrations and field trips to be arranged.

461. OCEANOGRAPHY

Fall term. Credit three hours. Prerequisite: college physics and chemistry;
college mathematics desirable. Mr. Barlow. ,

Designed to present a general description of the physical aspects of the
oceans as a background for further studies in marine” science. Laboratory,
which will meet for about_half the term, will be devoted to field demonstra-
tions of equipment, analysis of some typical oceanographic observations, and
work with simple models.

462. LIMNOLOGY

Spring term. Credit four hours. Prerequisite: 361, organic chemistry, and

one year of college physics or permission of instructor. “Mr. Likens. ,
A study of processes‘and mechanisms in the bloloqy, chemistry, and physics

of inland waters tau?ht from a functional and analytic point of view. Labora-

tories devoted to both field studies and experiments on model systems.
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462A. LIMNOLOGY, LECTURES

Spring term. Credit three hours, Prerequisite: 361, organic chemistry, and one
year Of college physics, or permission of instructor. Mr. Likens.
The lecture portion of course 462.

463. PLANT ECOLOGY

Fall term. Credit four hours. Prerequisite: 101-102 or 103-104 or equivalent.
Messrs. W hittaker and Miller. , o , o

Principles of ‘plant,—enylronment interactions_in relation to the distribution,
structure, and functioning of plant communities. These principles will be
i[lustrated by analyzing in the field representative plant communities and
their environments.

464. EVOLUTION AND ECOLOGY OF VASCULAR PLANTS
?\friné; term. Credit four hours. Prerequisite: 371 or permission to register.
r. Clausen. . : R
A study of the variation, evolution, and ecological distribution of vascular
plants. Laboratory_ periods in the later part of tfie term are devoted to study
of natural populdtions in the field.

469. BIOLOGY OF FISHES

Fall_ term, Credit four hours. Prerequisite: 101-102 or 103-104 or 270, or
equivalent. Mr. Raney. _ , o

~An introduction to the study of fishes; their structure, classification, evolu-
tion, distribution, ecology, physiology, and behavior. Lahoratory studies on
structure, identification, Classification,"and nomenclature. Field studies of local
Species.

470. ICHTHYOLOGY

Fall term. Credit four hours. Given in even-numbered years. Prerequisite:
469 or permission of the instructor. Mr. Raney. , _
Lectures on_advanced aspects of the biology of fishes including systematics,
ecology, and life history, and selected topics from the literature. Laboratory
studié$ of the orders, major families, and pr|n9|pal_%enera, and of systematic
procedures. Field studies of the ecology and life history of local species.

411. MAMMALOGY

Fall term. Credit four hours. Pre,re(iuisite: 210 or equivalent work in verte-
brate biology and permission of instructor. Mr, Hudson. ,

Lectures on the evolution, classification, distribution and adaptations, both
phgsmlogolcal and morphological, of mammals, Laboratory and field work on
cology, behaviar, physiology, and taxonomy of recent mammals with emphasis
on the North American fauna.

472. ORNITHOLOGY

Spring term. Credit four hours. Prerequisite: 270 or equivalent work in verte-
brate "biology and permission of instructor. Mr. Lancaster,

Lectures “Cover._various aspects of the biology of hirds including anatomy,
physmlogg, classification, evolution, migration and orientation, behavior, ecdl-
ogy and “distribution. Laboratory will include studies of external and internal
marphology, pterylosis, molts and plumages, skin identification of birds of
New York'and families of birds of the world. Several demonstration periods
will emphasize hybridization, evolution, adaptive radiation, mimicry, and
geo,graph,lc variation. Field work includes jdentification of hirds and familiari-
Zation ‘with some techniques used In field research.
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475. EVOLUTIONARY THEORY

Fall term. Credit four hours. Prerequisite: 281; a course with some taxonomic
content in botany or zoology is desirable, or else some experience with making
%nd maintaining’ a persondl collection of some plant or animal group. M.
rown.
Lectures and class discussigns on organic evolution, with primary emphasis
on the mechanisms of speciation and adaptation. The course begins'with a few
lectures on taxonomic methodology.

480. POPULATION GENETICS

Spring term. Credit three hours. Prerequisite: 281 or equivalent and per-
mission of the instructor., Mr. Wallace. , ,

A study of factors which influgnce the genetic structure of Mendelian popu-
lations and which are involved in race formation and speciation.

512. COMPARATIVE PHYSIOLOGY

Spring term. Credit four hours. Prerequisite: 413 or 414 and biochemistry or
the equivalent. o o )

. A comparison of the principal p,hysmlo?lc,al functions of vertebrates and
|nv%r_ttebrates with emphasis on their adaptations to different environmental
conditions.

516. SPECIAL TOPICS IN COMPARATIVE PHYSIOLOGY

Sprm? term. Credit to be arranged. Prerequisite: consent of the instructor.
Enrollment limited. Mr. McFarland. . . )

_Detailed consideration of selected topics in comparative physiology. Prepara-
tion of demonstration experiments stressing technique and individual research
problems will be included. Topics vary flom year to year.

561-562. QUANTITATIVE ECOLOGY

Throughout the year. Credit_four hours a term. Offered in alternate years.
Prerequisite: one” year of biology and permission of instructor. Organic
chemistry and some college mathématics are desirable. Mr. Cole,

A quantitative course on selected ecological topics, including the origin and
interpretation_ of habitat differences, toleration and response physiology, popu-
lation dynamics, construction and uses of life tables, spatial distribution
patterns,”and approaches to the quantitative analysis of biotic communities.

565. SPECIAL TOPICS IN LIMNOLOGY

Fall term. Credit three hours. Prerequisite: consent of the instructor. )

_ A laboratory_and seminar course. Advanced discussion and experimentation
in specific topics in limnology. Content variable from year to year, but in
genera_l dealing, with topics related to the production”and métabolism of
iological assoCiations in"inland water.

571. ADVANCED TOPICS IN VERTEBRATE BIOLOGY

Fall term. Credit two hours. Prerequisite: advanced. courses in vertebrate
klzlloldogy and permission of instructors. Enrollment limited. Messrs. Cade and
udson.
Seminars on selected topics of vertebrate ecology, behavior, physiology, and
systematics with an emphasis on review of current literature.

661. SEMINAR IN POPULATION AND COMMUNITY ECOLOGY

Fall term. Credit one hour. Prerequisite: a course in ecology and permission
of instructor. Mr. Root.
Topic to be announced.
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662. POPULATION ECOLOGY
Spring term. Credit three hours. Prerequisite: one course each in ecology and
ph%slo_lo y and consent of instructor. Mr. Cole. , _

ritical examination of the properties and dynamics of populations. Em-
pha5||s tQn population theory, experimental approaches and analysis of natural
populations.

663. SEMINAR IN EVOLUTION AND ECOLOGY OF VASCULAR PLANTS
Fall term. Credit one hour. Prerequisite; 464 and Statistics 510 or 511 or
equivalent, or permission_of instructor. Mr. Clausen, o

A consideration of primary problems concerned with the classification,
evolution, and environmental” relationships of vascular plants.

665. ENVIRONMENTAL PHYSIOLOGY

Fall term. Credit three hours. Prerequisite: one course each in ecology and
phgsmlogy and copsent of instructor. Messrs. McFarland and Miller. ™

onsideration of the responses of organisms to environmental variables.
Emphasis on similarities and differences in molecular and organismal mech-
anisms by which plants and animals cope with their environments.

667. COMMUNITY ECOLOGY

Fall term. Credit three hours. Prerequisite: 662 or equivalent recommended.
Messrs. Whittaker and Barlow. o ,

The structure and dynamics of biotic assemblages emphasizing the relation-
sth,between trophic Structure and energ{y flow. Com?aratlve aspects of ter-
restrial, marine and freshwater communities will be stressed.

668. ECOSYSTEMS

Spring term. Credit three hours. _ ,

Analyses of energy. flow, biogeochemistry and model systems. Emphasis on
thethdynamlchp{oper ies of ecosystems congidered from simple systems to the
earth “as a whole.

AGRONOMY 306. SOIL MICROBIOLOGY

Sprin% term. Credit three hours. Prerequisite: 200 or 290. Mr. Alexander.
A study. of the major_groups of soil microorganisms, their ecological inter-
relationships, and the biochemical functions of the soif population.

AGRONOMY 404. FOREST SOILS
AGRONOMY 506. ADVANCED SOIL MICROBIOLOGY

BIOLOGICAL SCIENCES 421. COMPARATIVE VERTEBRATE
THOLOGY

Fiield of Neurobiology and Behavior)

|IOLOGICAL SCIENCES 523. ECOLOGICAL ASPECTS OF ANIMAL
EHAVIOR
d

Field of Neurobiology and Behavior)

[OLOGICAL SCIENCES 622. SEMINAR IN ECOLOGICAL ANIMAL
BEHAVIOR

(Field of Neurobiology and Behavior)
CONSERVATION 439. FISH ECOLOGY

oo —S Ml

o
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ENTOMOLOGY 33L. INTRODUCTORY INSECT TAXONOMY
ENTOMOLOGY 351. INTRODUCTORY PARASITOLOGY
ENTOI\_|/_IOLOGY 531. TAXONOMY OF THE SMALLER ORDERS OF

532. TAXONOMY OF THE IMMATURE STAGES OF
533. TAXONOMY OF THE COLEOPTERA AND
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Y 553. ADVANCED PARASITOLOGY (INSECT

ENTOMOLOGY 672. ENTOMOLOGY AND LIMNOLOGY SEMINAR
PLANT PATHOLOGY 309. COMPARATIVE MORPHOLOGY OF FUNGI

ENTOMOLOGY AND LIMNOLOGY

Faculty: Clifford Q. Berg, James L. Brann, William L. Brown, Jr., Jeffrey M.
Camhi_James E. Dewey, George C. Eickwort, Thomas Eisner, Paul P. Feeny,
John G. Franclemont, George” G. Gyrisco, Warren T. Johnson, William 1.
Keeton, John P. Kramer, Donald J. Lisk, John G. Matthysse, Roger A. Morse,
Arthur A. Muka, Hugh F. Mulligan, Richard D. Q'Brien, Ray T. Ogleshy,
Charles E. Palm, Robert L. Patton, L. L. Pechuman, David Pimentel, Ed%ar_M.
Raffensperger, W. Arthur Rawlins, Richard B. Root, Edward H. Smith,
Maurice J. Tauber, B. V. Travis, Lowell D. Uhler, Dwight A. Webster,
Christopher F. Wilkinson, Roger G. Young.

Off Campus: J. Alfred Adams, Paul J, Chapman, Alexander C. Davis, Ralph
W. Dean, Edward H. Glass, F. David Judge, Siegfried E. Lienk, Paul .C.
Lippold, Wendell L. Roelofs, George A. Schaefers, Maurie Semel, E. Frederick
Taschenberg, Haruo Tashiro.

Field Representative: Clifford O. Berg, 40 Comstock Hall.

MAJOR AND MINOR SUBJECTS

Apicultyre Insect Physiology
Economic Entomology Insect Taxgnony
Entomology (minor“only) Insect Toxicology
[nsect Biochemistry Insecticide Chemistry
Insect Ecolo%y lenologg

Insect Morphology Medical "Entomology

Insect Pathology Parasitology
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Graduate study in the Field of Entomology and Limnology includes all
phases of the bidlogy of insects including biochemistry, ecology, morphology,
i)hysml_ogy, and Iséystematlcs as well as apiculture and economic entomology.
n"addition, the Field has strong graduate pro%rams n llmno_loqy, toxicology,
and parasitology (including msect,pathology?. eneral biologjcal concepts are
studied usmlg insects and” other invertebrates. Insects are “ideally suited as
experimental”animals in a wide, variefy of blolo?mal investigations because of
their numbers and ease of manipulation in the Taboratory and in nature.

To undertake graduate study, the student should be well prepared in the
fundamentals of “biology, chemistry, physics, mathematics, and humanities.
In completln% his graduate study, the student will have_a sound foundation
in fundamenfal knowledge and ‘research methodology. Each student will be
provided individual guidance by the Field faculty. .

Special facilities for study and research include the outsta,ndm? Comstock
Entomological Library, an” extensive insect collection, an insecfary, green-
houses, hioclimatic chambers, field stations, natural preserves, and Aumerous
well-equipped laboratories, Brochures describing the facilities and activities
are available from the Field Representative.

LANGUAGE REQUIREMENT. The minjmum requirement for the Doctor
of Phllososnhy,degree IS_one a Rroprlate language to be determined by the
student’s Special Committee. The Committee will also specify the level of
proficiency (ETS or CEEB). A student in some, specialized areas of study (e.g.,
systematic entomolo?y) may exlgect to be required to demonstrate {Jrofluency
I two appropriate Tanguages. No foreign language is required for the Master
of Science degree.

EXAMINATION REQUIREMENT. The Field requires a ﬁrescrlpt!ve ex-
amination for both Master’s and doctoral candidates, usually held durmg the
first semester of work. It Iprowdes an opportunity for thé student and his
Committee to plan a complete course program. The Graduate School requires
the Admission to Candidacy and Final® Thesis Examinations of all Ph.D.
candidates. These examinations are described on p. 11 of this Announcement.

EIINANCIAL AID. Special Field Fellowships which are available are listed
elow.

Allied Chemical Corporation FeIIpwsh|?. $2,000 Plus tuition and General Fee.
Available to_candidates in the Field of Entomology and Limnology in alter-
nate years. Candidates must be United States citizens, preferably in the final
year of the doctoral program.

Comstock Scholarship. §100 plus tuition and General Fee.

Traineeshigs are also avajlable in environmental biology and entomology
and In environmental toxicology.

Specializations of the Faculty
ECOLOGY

Behavior: Professors Canthi, Eickwort, Eisner, Morse, Roelofs, and Tauber,
Ecalﬁ%: Professors Berg, Feeny, Gyrisco, Palm, Pimentel, Root, Tauber, and
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Apiculture: Professor Morse.

Application equipment: Professor Brann.

Floricultural insects: Professor Tauber.

Forape,msects: Professors Gyrisco and Pimentel. , ,

Fruif insects: Professors Chapman, Dean, Glass, Lienk, Schaefers, Smith,
and Taschenberg. _

Household insects and insects affecting man: Professor Raffensperger.

Insects of ornamentals: Professors W. T. Johnson and Tashiro.

Livestock insects: Professor Matthysse.

Medical entomolong: Professor Travis. ,

Vegetable insects: "Professors Adams, Davis, Judge, Muka, Rawlins, and Semel.

LIMNOLOGY

Aguatic entomology: Professors Berg, Pechuman, and Travis.
Limnology: Professors Berg, Mulligan, Ogleshy, Pimentel, and Webster.

MORPHOLOGY
Morphology: Professors Eickwort and Eisner.

PARASITOLOGY

General parasitology: Professors Kramer and Travis.
Insect pathology: Professor Kramer.

PHYSIOLOGY AND BIOCHEMISTRY

Biochemistry: Professors Camhi, Patton, Wilkinson, and Youn(?.
Physiology: “Professors Camhi, Patton, Smith, Wilkinson, and" Young.

SYSTEMATICS

Acarology: Professors Eickwort, Matthysse, and Travis.

GePnerﬁI systematics: Professors Brown, Eickwort, Franclemont, Keeton, and
echuman.

Systematics of ants: Professor Brown.

Systematics of hees: Professor Eickwort,

Systematics of Diptera: Professors BerE and Pechuman.

Systematics of Le_Fldoptera: Professor Franclemont,

Systematics of millipeds: Professor Keeton.

TOXICOLOGY

Analytical technolo%/: Professors Lippold and Lisk.
Bioagsay:. Professor ewe}/. o

Biochemical as[nects: Protessors Wilkinson, and Youn%
General toxicology: Professors Lisk, Wilkinson, and Young.
Selective toxicants: Professor O'Brien.

Synergists: Professor Wilkinson.
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Courses

GENERAL ENTOMOLOGY

210. INTRODUCTORY ENTOMOLOGY

88r|n8 term. Credif three hours. Prerequisite: Blol,o?mal Sciences 101 and 102,
103-104, or equivalent. Mr. Raffensperger and _assistants, ,

A survey of the structure, biology, and classification of insects; an introduc-
tion to the_study of insects as a major segment of the biological communltﬁ,
with attention t0 representative species of economic importance and the tech-
niques and consequences of their control. Laboratory exercises in anatomy
and biology and practice in the techniques of insect identification.

212. INSECT BIOLOGY

Fall term. Credit three hours. Prerequisite or parallel: B|0Io?|cal Sciences 101
and 102, 103-104, or equivalent. Mr. Eickwort and assistanfs. )

,De,slqned to introduce the science of entomology b%/ focusing on the basic
principles of the systematics, morphology, physiology, behavior, and ecologP/ of
Insects. The laboratory in early fall includes field"trips to study and collect
Insects in their natural environment.

518. TECHNIQUES OF BIOLOGICAL LITERATURE

Fall term. Credit two hours. Given in alternate years. Mr. Franclemont.

History of the development of entomological liferature and a critical study
of the hiologists” works of reference and the,gr,mmples, of zoological nomencla-
ture. Practice in the use of indices and bibliographies, and practice in the
preparation of the latter.

APICULTURE

262. BIOLOGY OF THE HONEY BEE

Fall. term. Credit one hour. Prerequisite: Biological Sciences 103-104 or
equivalent. Limited to ten students. Registration only by permission. Fifteen
laboratories by arrangement in September and Octobr only. Mr. Morse.

_A laboratory and “field course In which the classical experiments on the
vision, chemical senses, and language of the honey bee, as described by von
Frisch, are repeated. Laboratories include demonstration of the sex attractant
swarm orjentation, the natural nest, and a study of wasp, bumble bee, and
other social Insect nests.

562-563. SPECIAL TOPICS IN BEEKEEPING

Throughout the year. Credit three hours a term. Registration by permission.
By appointment. "Mr. Morse. , , o
A ‘technical_course designed for advanced studies and covering scientific
investigation in all phases of the subject. Special attention Is given to m-
proved methods of apiary and honeyhouse management and the (?repa,ratlon
of honey for market. Current literafure on beekéeping is assigned, reviewed,
?i%?d etyi%lsuated by students. Lectures and discussions™ are supplemented by

BIOLOGICAL CONTROL

577. BIOLOGICAL CONTROL AND INSECT BEHAVIOR

%gubgerrm. Credit three hours. Prerequisite: consent of the instructor. Mr.
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Participants will critically review theory and method of biological control
of pest species, with emphasis on the role’of behavior.

ECOLOGY AND LIMNOLOGY

471, AQUATIC ENTOMOLOGY AND LIMNOLOGY

Spring term. Credit three hours. Prerequisite: 210 or 212. Biological Sciences
3oL 15 recommended. Mr. Berg. , , ,

A field and laboratory study. of the bionomics of freshwater invertebrates,
The course includes cHaracteristics of freshwater habitats, identification of
insects and other invertebrates found in them, understandmg of life cycles,
and consideration of the ecological relationships among organisms in various
aquatic biotopes.

595. ENVIRONMENTAL BIOLOGY

Fall term. Credit three hours. Permission to register is required. Weekly
discussions by arrangement. Mr. Pimentel and staff. _

Principles ‘of the “interaction between living systems and their resources
are considered. Particular emphasis will be given ‘to current problems in the
management of our natural resources inclu |n%,new approaches in the map-
ggegl,ent ofdlnsect populations. Biological and bioenvironmental controls will
e discussed.

[672. ENTOMOLOGY AND LIMNOLOGY SEMINAR]

Fall term. Credit one hour. Offered in alternate years. Prerequisite: 471 or
Biological Sciences 462, and permission of the instructor. Mr. Berg. Not
offered in 1970-71. o

Discussions and analyses_ of current concepts and problems in limnology
and aquatic entomology, including the critical study of selected reference
works and research papers.

BIOLOGICAL SCIENCES 361. GENERAL ECOLOGY (ECOLOGY AND
EVOLUTIONARY BIOLOGY)

Fall or sprm% term. Credit three hours._ Prerequisite: Biological Sciences
101-102 or 103-104 or equivalent. Messrs. Feeny and Root. , ,

Principles concerning the interactions between organisms and their environ-
ment. Influgnce of competition, social behavior, predation, and other factors
on population size and dispersion. Role of ,energ?/ flow and mineral cycling in
determining the structure and productivity 0f ecosystems. Succession and
classification of natural communities. Influerice of cliniate and past events on
the diversity and stability of communities in different regions of the world.
Interspecific _competition”and the niche_concept. Chemical interactions be-
tween organjsms. Application of ecological Prmmples to human problems.
Modern évolutionary theory will be stréssed throughout and attention given
to conflicting ecological hypotheses.

BIOLOGICAL SCIENCES 462 AND 565. LIMNOLOGY, AND SPECIAL
TOPICS IN LIMNOLOGY

(Consult the listing for the Field of Ecology and Evolutionary Biology.)

BIOLOGICAL SCIENCES 661. SEMINAR IN_ POPULATION AND
%IOOI\ﬂ(I\JAéJYNITY ECOLOGY (ECOLOGY AND EVOLUTIONARY

Fall term. Credit one hour. Prerequisite: a course in ecology and permission
of the instructor. Mr. Root. , , ,
Discussion of recent advances in population and community ecology.
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ECONOMIC ENTOMOLOGY

441, PRINCIPLES OF ECONOMIC ENTOMOLOGY

Fall term, Credit three hours. Prerequisite: 210 or 212 or_equivalent. Enroll-

ment limited, Lectures, laboratory, several all-afternoon field trips arranged.
Principles in the management and control of insect populations.

541. EXPERIMENTAL METHODS IN ECONOMIC ENTOMOLOGY

Fall term. Credit three hours. Given in alternate years. Prerequisite; 210 or
212 or equivalent, and Plant Breeding 510. Enrollment limited; permission to
register required. Lectures, laboratory, and field trips. Mr. Gyrisco.

An advanced course dealing with the principles and methods of insect
control and experimentation. "Emphasis will be placed on the use of and
instrumentation’ for work in modern methods of insect control, biology and
applied ecology. Field plot designs, field techniques, analysis of data, practical
samplingmethods, regulations” concerning. pesticide residues on field crops
and in milk and meat, and effects of pesticides on Pollmators will be stressed.
Soil mlsects, small grain insects, and forage insects will be used largely as
examples.

545-546. ECONOMIC ENTOMOLOGY

Throughout_the year. Credit three hours eacli term. Prere(iumte: 210 or 212
and pérmission t0 register (see M. Gyrlsco%. Lecture and [aboratory. Messrs.
Brann, Dewey, Glass, Gyrisco, Lisk, “Matthysse, Muka, O’Brien, Pimentel,
Rawlins, Morse, Feeny, Johnson, Tauber, and Wilkinson. o

An advanced special topics course dealing primarily with the principles
and problems of economic entomol,og¥ such™ as insect population dynamics,
natural control of insects, residues in”food crops, nature, of chemical control,
application equipment, insect transmission of plant diseases, plannmgi ex-
periments, insects of fruit, insects of livestock, uses of aircraft In pest treat-
ments, pesticide laws and requlations, insects of ornamentals and greenhouse
Crops.

MORPHOLOGY

322. INSECT MORPHOLOGY
Fall term. Credit four hours. Prerequisite; 210 or 212 or permission of
instructor. Mr. Eickwort. , , ,
An introduction to the external and internal anat0m¥ of insects, with
emphasis on the comparative and functional aspects. The laboratory s
devoted largely to dissection.

PARASITOLOGY

3B1A. INTRODUCTORY PARASITOLOGY
Every s ring term. Credit four hours. Prerequisite: Biological Sciences 101—
102, "103-104, or equivalent; Entomolo?y 210 or 212 and Biological Sciences
371 recommended. Limited to twelve students Fer section. Mr. Travis.
An introduction to the symbiotic way of life among animals, primarily
the protozoan, helminth, and arthropod species of temperate and tropical
areas. Special emﬁhasLs is given to the recognition of selected symbiotic
species and how they live with their hosts.
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351B. INTRODUCTORY PARASITOLOGY, LECTURES

Every s rindq term. Credit two hours. Prerequisite: Biological Sciences 101—
102, "103-104, or equivalent. BIO|OFIC&| Sciences 371 recommended.
This course Is the same as the fecture portion of 351A,

551, ADVANCED PARASITOLOGY (PROTOZOA AND HELMINTHS)

Fall term. Credit three hours. Given in alternate years. Prerequisite: 351 or
equivalent. Mr. Trayis, , , .

A continuation of 351 for graduate students interested in the parasitic
protozoa,and helminths. Practical experience with methods of collection and
preparation; detailed studies on recognition and life cycles. Special emphasis
IS given to the parasites that are transmitted by arthropods in the tropics.

[552. ADVANCED PARASITOLOGY (MEDICAL ENTOMOLOGY)]
Fall term. Credit three hours. Offered in alternate years. Prerequisite: 351
and 212 or equivalent. Mr. Travis. Not offered in 1970-71, ,

A continuation of 351 for Praduat_e students interested in medical or
veterinary entomqlogy. Practical experience with methods of collection and
preparation; detailed” studies on reco%mtlon, life cycles, and control. Special
emphasis I given to causative agents, vectors, and Intermediate hosts of
disease-producing organisms. The stud)é examples  include species ofworld-
wide distribution, especially those of the tropical areas.

553. ADVANCED PARASITOLOGY (INSECT PATHOLOGY)

Spring term. Credit three hours, Prerequisite: a course in entomology and a
cours¢ in a microbiological science and permission of the instructor. By
apE\omtment. Mr. Kramer. o , _ _

survey of the microbial and zooparasitic diseases of insects with emphasis
on the natural history of the pathogens., Pathogens considered include viruses
rlctﬁettsmde, bacteria, " spirochetes, fungi, protozoa, nematodes, and selected
arthropods.

PHYSIOLOGY

483. INSECT PHYSIOLOGY S _
Fall term. Credit four hours. No prerequisite; biochemistry, physics, and a
course_in animal physiology recommended. Mr. Patton. ,

An introductory to intermediate course in the physiology of insects.

TAXONOMY

331, INTRODUCTORY INSECT TAXONOMY
Spém term. Credit three hours. Prerequisite: 210 or 212. Messrs. Franclemont
and Brown.

An_introduction to_the systematics and distribution of insects. Laboratory
practice in the identification of orders, families, and. representative genera
of insects; methods of collection and preparation of insect specimens.” Field
trips are taken in the late spring.

[531. TAXONOMY OF THE SMALLER ORDERS OF INSECTS]
Fall term. Credit three hours, Offered in alternate years. Prerequisite: 331.
Mr. Brown. Not offered in 1970-71. o

Lectures on the classification, evolution, and bionomics of the orders and
families of insects, exclusive of the larger orders of Holometabola. Laboratory
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studies on the literature and on the characters and classification of representa-
tive genera and sgeues. Continuation of taxonomy of Holometahola is in
Entomology 532, 533, and 534.

532. TAXONOMY OF THE IMMATURE STAGES OF HOLOMETABOLA

Fall term. Credit three hours. Given in alternate years. Prerequisite: 531 or
permission of the instructor. Mr. Franclemont, ,

Lectures on the structure and habits of insect larvae. Laboratory studies of
the literature, comparative morphology, and identification of the immature
stages of the Holometahola.

533. TAXONOMY OF THE COLEOPTERA AND LEPIDOPTERA

%/FrmFg term. Credit three hours. Given in alternate years. Prerequisite; 331,
r. Franclemont. . ] o

Laboratory studies on the literature and on the characters and classification
of representative genera and species of these orders,

[534. TAXONOMY OF THE DIPTERA AND HYMENOPTERA]

ﬁfring term. Credit three hours. Offered in alternate years. Prerequisite: 331,
r. Brown. Not offered in 1970-71.

BIOLOGICAL SCIENCES 475 EVOLUTIONARY THEORY (ECOLOGY
AND EVOLUTIONARY BIOLOGY)
Fall term. Credit four hours. Prerequisite: Biological Sciences 281; a course
with some taxonomic content in_botany or zoology is desirable, or else some
experience with making and maintaining a personal collection of some plant
or animal group. Mr. Brown. _ _ . _
Lectures and class discussions on organic evolution, with primary emphasis
on the mechanisms of speciation and” adaptation. The course begins with a
few lectures on taxonomic methodology.

TOXICOLOGY AND INSECTICIDAL CHEMISTRY

590. INSECT TOXICOLOGY AND INSECTICIDAL CHEMISTRY

Spring term. Credit four hours. Given in alternate a/ears, Prerequisite: general
chemlstr% and organjc chemistry. Messrs. Lisk and Wilkinson. o

. The chemistry of insecticides ‘and their metabolism and mode of action in
insects and. mammals. Analytical techniques in residue evaluation and labora-
tory techniques in evaluating effects on' insects.

FLORICULTURE AND ORNAMENTAL
HORTICULTURE

Faculty: James W. Boodley, John F. Cornman, Raymond T, Fox, George L.
Good, Robert W. Langhans, Robert G._Mower, Rabert J. Scanned, Jofin G.
Seeley, Peter L. Steponkus, Harold B. Tukcy, Ur.

Field Representative: James W. Boodley, 8 Plant Science Building.

MAJOR SUBJECT MINOR SUBJECT
Floriculture and Ornamental Floriculture and Ornamental
Horticulture Horticulture (whep the major
subject is in another F|eld)I
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Entering graduate students are expected to have adequate preparation in
elementary horticulture, botany, ﬁlan_t physiology, genetics, pathology, agron-
om1y, ento,molog?/, mathematics, chemistry, and ‘physics.

here is no angua?e requirement for the Master’s dePree. For the Ph.D.
degree, a student must have a reading proficiency in one [fanguage other than
his native language. French, German, Russian, ‘or a substifute approved by
his_Special Committee maY be selected,

The thesis for the Master’s deﬁree IS to be based on results of a research
project. Requirements for the Ph.D. degree include, selection of two minor
subjects, passmg a quallfylng_examlnanon_usuallz given before the termina-
tion of the third residence unit, an Admission to Candidacy Examination nor-
maIIK given upon conclusion of course work, and a Final Thesis Examination
on the dissertation and related material.

Members of the staff are concerned with the following specialities.

Greenhouse crops: Professors BoodIeP/, Langhans, and Seeley.
Landscape design: Professor Scannell.

Nursery crops: "Professors Tuk_eY and _Good.

Ornamental horticulture prsm ogy: Professor Steponkus.
Plant materials: Professor Mower.

Turfgrass: Professor Cornman.

Studies relating to physiology, propagation, nutrition, and culture may be
undertaken as résearch “for an’ advancéd degree and should be approached
from the standpoint of the basic sciences. Consequently, it is appropriate to
select minor subjects from_ such areas as physiology, anatomy, morphology,
taxonomy, Pathology,_ genetics, agronomy, entomology, agricultural economics,
and agricultural engineering. , o ,

For"a Magster’s degree in landscape. design, studies involving the use of
plant materials and” problems of design relating to landscape service for
small properties may be suitable, in which case it is expected that the student
will have an adequate backgro_und in the basic principles of horticulture and
plant science as well as in design and drawing. S

For graduate course listings,” consult the Pertment Field listings in _this
Announcement. The Department of Floriculture and Ornamental” Horticul-
ture does not offer courses for graduate students only. However, graduate
students may take selected undergraduate courses in the Department.

FOOD AND NUTRITION

Faculty: Gertrude D. Armbruster, Marjorie Devine, E. Elizabeth Hester, Leo
Lutwak, Nell Mond)ﬁ Ma_rly A. Morrison, Katherine J. Newman, Jerry M.
\F}wers, Daphne A. Roe, Thomas J. Schoch, Jean T. Snook, Charlotte M.
oung.

IEliellld Representative: Gertrude D. Armbruster, N-206 Martha Van Rensselaer
all.

MAJOR AND MINOR SUBJECTS
Food N

Food and Nutrition

Nutrition

ADMISSION REQUIREMENTS. A candidate who wishes to major in this
Field and whose previous studies include preparation in basic courses in food
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science and human nutrition, general and organic chemistry, biochemistry,
,baoterlolo%y, and physmlo%y may begin studies toward an ddvanced degrée
immediatély. A student whose preparation is deficient in one or more areas
will be required to make up the_ deficiencies. Preparation in analytical chem-
istry, physics, and mathematics is strongly recommended. All applicants are
requested to submit results of the Graduate Record Examinations.

LANGUAGE REQUIREMENTS. The Field makes no specific. Ianguage_ re-
guwement. The Special Committee will ask that a Ph.D. candidate atfain a
eqree of proficiency in a language or in some other subg_ect matter area in
which a degree of Competence is"important to his educational goals.

EXAMINATIONS. Each M.S. candidate must pass an oral examination on
his, major and_minor subjects and on his thesis. Two examinations are re-
%uwed for Ph.D. candidates and are administered by the Special Committee.
he comprehensive Admission to Candidacy Examination s given to judge
competence in_subject matter. It may be oral or oral and written. An oral
Final Thesis Examination 1s required in defense of the thesis.

AIMS AND OPERATIQNS. The graduate program in this Field is designed
to_give in-depth study in the fundamental knowledge of food or nutritional
sciences and in methods of research. Emphasis Is Rlaced on the apFllcatlon of
the physical, biological, and social sciences to_the basic principles of food
and ‘nutrition. Depending upon the student’s interest, in nutrition, he may
choose to obtain laboratory experience with nutritional problems using either
animals or human beings, or field experience applying the social sciénces to
nutrition; in foods, he”may obtain experience_in applying principles and
laboratory techniques learned in organic chemistry, biochemistry, and bac-
terlologg/ to_problems, with varigus foods and food components. With the aid
of the "Special Committee, specific programs are planned to fit the objectives
of each student and to develop o,rlgmal thinking and independent research.
_ Astudent may select from a variety of courses, seminars, and experiences in
independent study in many Fields. For a student admitted to the Ph.D.
degree program, a conference with membhers of his Special Committee is
arfanged shortly after admission to assess his competence, discuss his interests
and goals, and “plan the direction of future work.

Minor su,b{ects for a student majoring in this Field may be selected from
a wide variety of other Fields, consistent with the studerit’s objectives. Sug-
gested minors in addition to those within the Field include biochemistry,
physiology, bacteriology, botanP/, statistics, anthropology, sociology, education,
and other areas of human ecology. At least_one minor chosen by a candidate
for the Ph.D. degree must be i "a basic science related to the major.

Special Interests of the Faculty
HUMAN NUTRITION

Professor Devine: nutrition education. ,

Professor l.utwak: mineral and energy metabolism.

Professor Morrison: utilization of protein and amino acids.

Professor Newman: nufrition as related to chemical and physical growth.
Professor Rivers: ascorbic acid metabolism. _

Professor Roe: sulfur metabolism in the human subject.

Professor Snook: effects of diet on pancreatic enzymes.

Professor Young: body composition studies.
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FOOD SCIENCE

Professor Armbruster: interrelationships of plant tissue properties and
product quality. _

Professor Hester: protein-polysaccharide complexes.

Professor Mond%: enzyme and lipid chemistry in plants.

Professor Schoch: starch chemistry.

Inquiries, should be addressed to the Graduate Field Representative. Food
and Nutrition, Martha Van Rensselaer Hall.

Courses

Following is a recent, but not a final listing of courses. Students should check
with departments as to definite offerings, Times, and places.

441, NUTRITION AND DISEASE

Sprmg term. Credit three hours. Prerequisite: 332 or equivalent. Miss Rivers.
Study of the physiological and hiochemical anomalies in certain diseases and
the principles underlying nutritional therapy. Indeﬁendent survey of the
technical literature in"this field. Some laboratory work on nutrient composi-
tion of food, physiological response to different diets, and methods to deter-
mine dietary patternsof individuals.

445. COMMUNITY NUTRITION AND HEALTH

Fall term. Credit three hours. Prerequisite: 246, and 332, or permission of
the instructor. Miss Rivers. , o -

Study of the biological and environmental dimensions of human nutritional
problems_in contemporary society; the application of basic concepts of food
and nutrition to the improvement of man’s health, evaluation of federal,
state, and community programs focused on im rov_mg man’s nutrition. Labo-
ratory work_includes ;a) developing materials for field studies and evaluation
and {b) projects and fiéld trips'in nearby communities. Field experiences will
be selected and developed to expose students to food and nutrition problems
of man over the life span.

446. SCIENCE OF FOOD

Fall term. Credit three (lectures only) or. four hours. Prerequisite: 246 and a
college course in organic, chemjstry ‘or biochemistry. Students who have had
limited laboratory experience in comparative foods should register for four
hours. Misses Hester and Armbruster, Mr, Pichel. .
_Smentlflc(frmmples underIng modern food theqry and practice. The rela-
tion to food quality of (a) the physical and  chemical proPer_tl_es of proteins
lipids, carbohydrates, leavening agents and pigments; (b) stability of colloidal
systems; (%) chemical compodition. and physical structure of “natural and
processed foods, Laboratory experiments deSigned. to illustrate the effect of
varé/mgz ingredients and freatment on the quality characteristics of food
products.

447. SCIENCE OF FOOD, LABORATORY _

Fall term. Credit one hour. Prerequisite or parallel: 446. Miss Armbruster

and Mr. Pichel. i ) , ,
Laboratory experiments designed to illustrate the physico-chemical be-
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havior of colloidal and crystalline systems and chemical reactions of food
components.

456. EXPERIMENTAL FOOD METHODS

Spring term. Credit three hours. Prerequisite; 446. A course in statistics and
447 are_desirable but not required. Miss Armbruster,

Application of the scientific method in  the desu?_n and performance of
experimental food problems and in the interpretation and evaluation of
results. Independent laboratory problems.

500. SPECIAL PROBLEMS FOR GRADUATE STUDENTS

Fall and spring terms. Credit to be arr,an?ed. For students recommended by
their chairman and approved by the instructor in ,charﬁe for independent,
advanced work. Experience in résearch laboratories in the Department may
be arranged. Department faculty.

501-504. ADVANCED NUTRITION SERIES
(Consult the course listing in this Announcement for the Field of Nutrition.)

514. READINGS IN NUTRITION
gﬁ(r)ionkg term. Credit three hours. Prerequisite: 332 or the equivalent. Mrs.

Critical review of literature on selected topics in the area of nutrition.
Emphasis is on human nuytrition. Topics_ are changed each term so the course
may be repeated for credit with permission of the instructor.

515. SEMINAR IN PERSPECTIVES IN FOOD AND HUMAN NUTRITION

Fall and sprmF terms. Credit three hours, Mrs. Devine,

_An introduction to food and nutrition for graduate students who have had
limited or no work in this area. The seminaf utilizes the lecture and discus-
sion of 115A as a basis for supplementary readings and critical review of
research on selected nutritional” problems.

516. READINGS IN FOOD

fFaIIItterm. Credit two hours. Prerequisite: 446 or equivalent. Department
aculty. . : i : -

A critical review of selected topics in the current literatyre. Emphasis is on
experimental data and basic scientific_principles underlying modern theory
and practice relative to food quality. Topics are changéd €ach term so the
course may be repeated for credit.

524. RESEARCH METHODS IN HUMAN METABOLIC STUDIES

Spring term. Credit three hours. Pre,re(iulsne: 332 or eguwalent,,laboratory
experience in blochemlsiry or quantitative analysis, and permission of the
Instructor, De?artment aculty. . ,

Principles of human metabolic research; experimental design of human
studies; dietary considerations; methods,of,collectmg| and analyzing biological
material; and ‘evaluation. Laboratory will include Pannm and management
?efce% metabolic study, and the collection and analyses of blood, urine, and

526. SPECIAL TOPICS IN FOOD

Spring term, Credit one or two hours. Department faculty. ,
A fwo-ypit course jn which students may register for one or both units.
Topics will be variable.
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599. MASTER’S THESIS AND RESEARCH

Fall and spring terms. Credit to be arranged. Registration with permission of
the instructor,”Misses Armbruster, Hester, Mondy, Morrison, Newman, Rivers
%nﬁ \r(]oung; Mrs. Devine, Mrs. Snook and Mrs. Roe; Messrs. Lutwak and
choch.

605. SEMINAR IN FOOD AND NUTRITION

Fall and spring terms. Credit one hour, Department faculty, =~
In the fall Semester primary emphasis will be given to “nutrition; in the
spring, to food science.

699. DOCTOR’S THESIS AND RESEARCH

Fall and spring terms. Credit to be arranged. Registration with permission of
the instructor."Misses Armbruster, Hester, Mondy, Morrison, Newman, Rivers
%nﬁ \ﬁoung; Mrs. Devine, Mrs. Snook, and Ms. Roe; Messrs. Lutwak and
choch.

GRADUATE SCHOOL OF NUTRITION 100. INTERNATIONAL
NUTRITION PROBLEMS, POLICY AND PROGRAMS

Spring term. Credit three hours. Registration by permission. Mr. Latham.

A review of food and nutrition problems, policy, and programs especially
as they relate to developing countries. Emphasis’is placed on the need to
coordinate the efforts of various_government departments including those of
agriculture, - eduycation, economics, health and community development.
Among topics discussed are planning and evaluation of applled nutrition
programs; education and training. i nutrition; the importance. of social
and” cultural factors; methods of “increasing_the use of protein-rich foods;
assessment of nutritional status; the role of FAO, WHO, UNICEF and other
agencies; action in case of famine; the integration of nutrition with other
projects of disease control in developing countries.

GRADUATE SCHOOL OF NUTRITION 392. CLINICAL AND PUBLIC
HEALTH NUTRITION

Spring term, Credit three hours. Prerequisite: a course in nufrition, physiol-
ogy, and hiochemistry. Registration by permission of the instructor. ”Miss
oung and Mrs. Roe. ) o
Designed to familiarize the student with some of the applications of
nutrition to clinical and public health problems.

GRADUATE SCHOOL OF NUTRITION 520. GENERAL NUTRITION
Fall term. Credit three hours. Prerequisite: taken with or following Biological
Sciences 431 or equivalent. Mr. Lutwak and staff. o

This course is offered to students whose p,rlnué)al academic training, has
been In a field other than nutrition. It is designed. to meet their need for a
bastlctbut intensive introduction to the principlés, history, and applications of
nutrition.

FOOD SCIENCE AND TECHNOLOGY

Faculty: Robert C. Baker, Paul A._Buck, Norman C. Dondero, Robert K.
Finn, “John D. Hartman, Robert F, Holland, Lamartine F. Hood, F. M.
Isenberg, William K. Jordan, J. E. Kinsella, Frank V. Kosikowski, Richard A.
Ledford, Richard P. March, Nell Mondy, H. Brooks Naylor, Neil L. Norcross,
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Norman Potter, John W. Sherbon, W. Frank Shipe, Laura L. Smith, James R.
JStoufferC DWh\{ Vadehra, Jeremiah J. Wanderstock, George H. Wellington,
ames C. White.

At Geneva: Terry Acree, Malcolm C. Bourne, Donald L. Downing, L. Ross
Hackler, Geza Hrazdina, Robert L. LaBelle, Louis M. Massey, Jr., Leonard R,
Mattick. James C. Moyer, Willard B. Robinson, George D. Saravacos, Robert
S. Shalle_nber?er, Donald F. Splittstoesser, John R. Stamer, Keith H. Stein-
kraus, Gilbert Stoewsand, Jerome P. VanBuren, Walter F. Wilkens.

Field Representative: Robert C. Baker, 100 Rice Hall.
MAJOR AND MINOR SUBJECTS

Dairy Science Food Science peneral)
Foo Ch_emlsm{ International Food Development
Food Microbiology Water and Waste Water

Microbiology

ADMISSION REQUIREMENTS. There are no specific requirements for

admission. The student should have oo_d_tramm? in biology,. chemistry,

microbiology, and biochemistry. Prior Training in Tood science is desirable

B}Jotgpfr;l n%s?]%ntlal since the student can make up deficiencies with satisfactory
Ing.

MAJOR AND MINOR REQUIREMENTS. Candidates for the M.S. degree
are required to register for one major and one minor subject. Candidates for
the degree of Ph.D. can register for’a major and two minor subjects or substi-
tute a demonstrated proficiency in one of the foIIowmg languages for one of
the minor subjects: ~ Danish, “Dutch, Finnish, French, German, Japanese,
Norwegian, Russian, Spanish, or Swedish._The minor_subjects are chosen
outside of the Field of Food Science and Technology. The choice of minor
subjects is enormous and includes such sub[|eots as animal science, biochem-
Istry, butsmess, chemistry, marketing, physiology, organic chemistry, vegetable
crops, etc.

EXAMINATIONS. For the MJS. degree there is. a final examination on
subject matter and thesis. A qualifying examination is required of Ph.D.
candidates early in residence to explore deficiencies in educational back-
ground;, this may be combined with_the final examination for the Master’s
e?ree if aEproved by the student’s Special Committee for the Ph.D. Candi-
dates for the Ph.D.” also take a comprehensive Admission to Candidacy
Examination when most of the course work has been completed and a Final
Examination on the thesis.

The Field of Food Science and Technology offers excellent opportunities
for graduate study, mcIudmg a wide yarletY of courses as well as excellent
research facilities. The members of this Field are associated with many dif-
ferent departments of the University. Research on meat, for example, is
carried on in the Departments of "Animal Science and Poultry Science:
research on potato processm?, in the Department of Vegetable Crops. All
course work Is taken on the Ithaca campus, but graduate Students may elect
to conduct their research at the Exﬁ)enment Station in Geneva, where’a new
pilot plant and laboratories are available. A smaller pilot plant located on the
Ithaca campus supplements the very adequate research facilities of the depart-
ments specializing in the various faw materials.



100 FOOD SCIENCE AND TECHNOLOGY

Courses

210. FOOD ANALYSIS

Spring term. Credit two hours. Prerequisites: Chemistry 104 or 108. Lecture

and [aboratory. Mr. Ledford. . . .
The course is designed to acquaint the student with a variety of chemical

and bacteriological tests used by the food analyst.

302. DAIRY AND FOOD ENGINEERING
Fall term, Credit four hours. Offered in alternate l\xears. Prerequisite: Physics
101 and 102 or equivalent and Food Science 100. Mr. Jordan.

Engineering aspects of dairy and food plant operations.

[303. LIPID TECHNOLOGY]

Fall term. Credit three hours. Offered in alternate years. Mr. Kinsella. Not
offered in 1970-71,

311. CONCENTRATED, DEHYDRATED, AND FROZEN FOODS
Bp{gng term. Credit four hours. Offered in alternate years. Messrs. Jordan and
otter

Deals with the principles and practices of condensing, drying, and freezing
food materials. Such aspects as raw material selection, preparation, proc_essmg
unit operations, packagimg, and_ storage properties of foods will be considere
in, the,hPht of curren processm? methods, and as related to the chemistry,
microbiology, and technology of the ingredients and final products.

313. STERILIZATION PROCESSES

Spring term. Credit three hours. Offered in alternate Kea,rs. Prerequisite:
Chemistry 353 or equivalent, Biological Sciences 394, and Physics 102. A course
in_calculus and a course in biochemistry are recommended.” Mr. Buck.

_ The principles of food preservation and the fundamentals of food process-
ing from raw materials to finished product. Heat transfer, unit operations,
and. unit processes employed b)é the canning industry will be emphasized, but
sterilization by any means such as heat, chemicals, hP/smaI destruction, and
filtration will" be “demonstrated. The effects of lethal energy treatment of
bIO|0?IIC&| fluids and systems on desirable components such as nutritive factors
and flavor components will be considered along with the cost of operation.
The laboratory involves actual participation “in plant operations in the
processing and” preservation of various food products, and field trips.

314, MILK AND FOOD SANITATION AND PLANT OPERATIONS
Fall term. Credit four hours, Given in alternate years. Prerequisite: 100 and
Biological Sciences 394. Mr. White and assistants. .

The biological and chemical control of milk and food processing. Federal
state, and local requirements for the production, collection, and processing of
milk and food. The control of sanitation, composition, and production in the
food plant is outlined, with special attention to the fluid milk industry.

[401. FOOD FROM FERMENTATIONS]

Fall term. Credit five hours. Given in alternate years. Prerequisite: beginning
courses in mlcroblolqu and ordganlc chemistry” or biochemistry are ‘recom-
mended. Messrs. Kosikowski and Ledford. Nof offered in 1970-71.
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[403. INTERNATIONAL FOOD DEVELOPMENT]

Fall term. Credit three hours. Given in alternate years. Mr. Kosikowski. Not
offered in 1970-71.

[412. AQUATIC MICROBIOLOGY]
Spring term. Credit three hours, Given in alternate years. Prerequisite: intro-

ductory bacteriology (Biological Sciences 290 or equivalent, or Soil Science
306). Mr. Dondero."Not offéred in 1970-71.

413. ANALYTICAL METHODS

Spring. term, Credit four hours. Given in alternate years. Prerequisite:
'\B/llolo |catl) Sciences 210, one term of either organic chemistry or hiochemistry.

r. Sherbon.

A study. of the anaI?/tlca,I methods important to the food industry, The
emphasis”is on_understanding_the basic analytical chemistry applied”in th
various tests. General topics include sampling, gravimetric and volumetric
methods, optical methods, electrochemistry, and “the use of basic statistics.

420. SENSORY QUALITIES AND EVALUATIONS OF FOODS

,Sprmq_te,rm. Credit three hours. Prerequisites: 210 or equivalent and a course
in statistics, Mr. Shipe and assistants.

Deals with the factors affectm(i_t_he color, odor, flavor, and texture of foods
and the evaluation of these qualities, The techniques and interpretations of
both objective and subjective evaluations are discussed. The laboratory exer-
cises involve the evaluation of a variety of foods.

[501. FOOD PROTEINS]

Fall term, Credit three hours. Given in alternate years. Pr,erquuisite: Bio-
logical Sciences 431 or equivalent. Mr. Vadehra. Not offered in 1970-71.

502. FOOD LIPIDS

Fall term. Credit two hours. Given in alternate years. Prerequisite: Biological
Sciences 431 or Food Science 303. Mr. Kinsella, = o

_The structural nature, composition and distribution of lipids in food mate-
rials of both plant and animal origin, The chemistry of these lipids, as the

influgnce the storage stability and “edible quality of foods will be discussed.
Particular emﬂhasw will be placed on enzymes, lipase and lipoxidase, and the
Parameters Wwhich govern_their activities ‘in_foods. The role of lipids in the
lavor chemistry of Toods is discussed in detail.

[503. FOOD CARBOHYDRATES]

Sprjnq term. Credit two hour's. Given in alternate years. Prerequisite: Bio-
logical Sciences 431 or equivalent. Mr. Hood. Not offered in 1970-71.

504. ADVANCES IN DAIRY CHEMISTRY
Fall term. Credit two hours, Given in alternate years. Prerequisite: qualita-
tive and quantitative analysis and organic chemistry. Mr. Ledford.

To acquaint students ‘with advanced information on dairy chemistry.
Emphasis is placed on the current literature.

[512. INSTRUMENTAL METHODS]

Spring term. Credit five hours. Offered in alternate é/ears. Prerequisite: Food
?8'7%‘0761 413 or permission of the instructor. Mr. Sherbon. Not offered in
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[514. THE BIOCOLLOIDAL CHEMISTRY OF FOODS]

Spring. term._Credit three hours. Offered in alternate years. Prere?uisites:
%%ogllcal Sciences 431 and 433 or the equivalent. Mr. Buck. Not offered in

600. SEMINAR

Fall and spring terms. Credit one hour. Attendance required of all food
science graduate students.

BIOLOGICAL SCIENCES 394. DAIRY AND FOOD MICROBIOLOGY
Elprilng term. Credit four hours. Prerequisite: Biological Sciences 290. Mr.
aylor.

A systematic study of the major families of microorganisms of importance
in dairy and food science, with emphasis on the role these organisms pIaY In
food preservation, food fermentations, and public health. The laboratory
work Includes practice in the use of general and special methods for micro-
biological testing and control of dairy and food products, as well as practice
in the isolation and characterization of organisms found In foods.

Also available to students in Food Science and Technology are courses
from_other Fields described in. this Announcement or the Announcement of
the Graduate School: Social Sciences, such as Agricultural Economics, Animal
Science, Biochemistry, Business and Public Administration, Industrial and
Labor Relations, Microbiology, Pomology, and Vegetable Crops.

GENETICS

(See also the listing under Medical Sciences, p. 106 of this Announcement.)

Faculty: Antonie Blackler, Peter J. Bruns, Jose?_h M. Calvo, Gerald R. Fink,
Ross J. MaclIntyre, Adrian M. Srb, Harry T. Stinson, Charles H. Uhl, Bruce
Wallace, Stanley A. Zahler.

Field Representative: Adrian M. Srb, 219 Bradfield.

MAJOR AND MINOR SUBJECT
Genetics

Applicants are urged to submit scores of the Graduate Record Examination
Aptitude and Advanced Biology Tests. L
_The foreign Ian?uaﬁe re%uwement; Predoctoral students majoring in genet-
ics are expected {0 Nave had training at the college level In_af least one
foreign language, The completion as an undergraduate of eight or more
semesSter hours in one language with an overdll B avera(%e or better i
accepted as evidencg for gro |C|encY in that Ianguagse. The student who has
had ‘insufficient training_before entering Graduate "School has these alterna-
fives: &1) completion at Cornell of any full year (six-semester hours per term
basic foreign language course approved By his Sgemal Committee or (
satisfying for one” language therequirements set by the Graduate Schoo
Language Board. Thé languagerequirement for each foreign Eredoc,toral
student " will be decided on”an” individual basis by his Special Committee.

Shortly after its formation, the student’s Special Committee meets with the
student “in order to examine his past training and research interests and to
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recommend a course of study. The Admission to Candidacy Examination,
?lven,at the end of his second year in residence, is a comprehénsive examina-
lon in which the student’s formal training, familiarity with the literature,
and intuitive research ability are tested. This and the Final Thesis Examina-
tion are required by the Graduate School (see p. 11 of this Apnouncement).
All graduate students in the Field will have some teaching experience
during " their course of study. . , i )
_ Faculty members in the "Field of Genetics have widely different research
interests”ranging from molecular through cytological, physiological, and evo-
lutionary genetics. The student should choose “a professor whose interests
coincide” with his own.

Courses

All courses carry Biological Sciences numbers unless otherwise indicated.
Starred courses are not generally regarded as graduate courses, but may be so
regarded in special cases.

280. HUMAN GENETICS*

Sprmﬁ term. Credit three hours. Prerequisite: 101-102 or 103-104, Students
v,\%ho Sabve had 281 may register only with the permission of the instructor.

r. Srh.

An introduction to biological heredity through consideration of the ?enetlcs
of man. Advances in the science of genetics are having a profound effect on
man’ understanding of himself and on his potential_ for_influencing his
?resent and future well-being. The course is intended prlmarllz/ to contribute
0 the student’s, general education in these matters, and although certain
aspects of genetics will be considered with some rigor, the course is not
designed to“serve as a prerequisite to advanced course$ in genetics.

281. GENETICS

Fall or spring term. Credit four hours. Prerequisite: 101-102 or 103-104.
Students who™have _had 280 may register only with the permission of the
instructor. Messrs. Bruns, Fink, MacIntyre, and assistants. o

A %eneral, study of the fundamental” principles of genetics. Discussion. of
?,ene ransmission, gene action and interaction, gene_ linkage and recombina-
ion, gene structure, gene and chromosome, mutations, genetic aspects of
differentiation, genes In populations, breeding systems, ‘extrachromosomal
inheritance. Animals, plants, and microorganisms are used in the laboratory,
which also includes, as -independent study, inheritance in Drosophila.

347. CYTOLOGY
FMar” beﬁlm Credit four hours. Prerequisite: 101-102 or 103-104 or equivalent.

The principal topics considered are proto_i),lasm, cells and their companents,
nuclear and cell division, meiosis and" fertilization, and the relation of these
to the problems of development, reproduction, taxonomy, and heredity. Both
plant and animal materials are used.

440. CYTOGENETICS
Win&hlterm. Credit three hours. Prerequisite: 347 and 281 or equivalent.

An advanced course dealing mainly with the cellular mechanisms of
Paergg(l)% and including recent Tesearchés in cytology, cytogenetics, and cyto-
xonomy.
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480. POPULATION GENETICS

Spring term. Credit three hours. Prerequisite: 281 or equivalent. Mr. Wallace.
A study of factors which influence the genetic structure of Mendelian
populations and which are involved in race formation and speciation.

482. PHYSIOLOGICAL GENETICS

Spring term. Credit three hours. Prerequisite: 281 and a course in organic
chemistry. Mr. Srb. ,

The nature and activities of chromosomal and nonchromosomal genetic
material are considered in relation to the functional attributes of organisms.

489. RESEARCH IN GENETICS AND DEVELOPMENT*

Fall or spring term. Credit to be arranged. Prerequisite: permission of the
professor under whom the work is to be taken. Staff.

Practice in planning, conducting, and reporting independent laboratory
and/or library research programs.

495. MICROBIAL GENETICS

Fall term. Credit four hours. Prerequisite: 281 and 290 or permission of the
instructor. Mr. Zahler. o , ] )

Genetics of bacteria and their viruses with emphasis on the mechanisms of
genetic phenomena.

495A. MICROBIAL GENETICS, LECTURES

Fall term. Credit two hours. Prerequisite: 281 and 290 or 290A. Mr. Zahler.
The course is the same as the lecture portion of 495,

680. CURRENT TOPICS IN GENETICS

Throughout the year. Credit two hours a term. Preference given to majors in
tsrgeffFleId of Genetics. No auditors. Enrollment limited t0 twenty students.
aff.

A seminar course with critical presentation and discussion bY students of
original research papers in a particular area of current interest. Content of
the” course and staff direction will vary from term to term and will be an-
nounced a semester in advance.

See also courses listed in the Fields of Animal Breeding, Animal Science,
Biochemistry, Physiology, and Plant Breeding.

INTERNATIONAL AGRICULTURAL
DEVELOPMENT

Faculty: Douglas E, Ashford, Fredrick T. Bent, Carl W. Boothrtlz?/d Paul A
Buck, Marlin'G. Cline, Royal Colle, Howard E. Conklin, Robert H. Crawford
Loy V. Crowder, Tom E."Davis, Matthew Drosdoff, Reeshon Feuer, Donald
K. Freebairn, Frank H. Golay, Robert F. Holland, William K. Jordan,
William C. Kelly, George C. Kent, Richard P. Korf, Frank V. Kosikowski,
Douglas J. Lathwell, J. Paul Leagans, Gilbert Levine, John K. Loosli, Harry
~MacDonald, John G. Matthysse, Robert E. McDowell,_John W, Mellor,
Philip_A. Minges, Henry M. Munger, Robert B. Musgrave, Thomas T. Pole-
man, Jr, Robert A. Poison, Kenneth L. Robinson, Milton L. Scott, Daniel G,
Sisler, Robert M, Smock, Earl L, Stone, Jr.. Robert D. Sweet, H. David
Thurston, Frederick K. T. Tom, George W. Trimberger, Kenneth L. Turk,
Donald H. Wallace, Frank W. Young.
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Field Representative: Kenneth L. Turk, 102 Roberts Hall.

MINOR SUBJECT
International Agricultural Development

_ This Field is intended primarily for students who are preparing for service
in foreign countries. The students will seek depth of knowledge by majoring
in a biological, physical, or social science. The minor subject draws™ from
several disCiplines with the objective of assisting the studentS in understand-
ing the special conditions and problems of newly developing economies.
While this minor is planned specifically for student$ majoring in one of the
graduate fields of agriculture, other qualified students” are “welcome: It is
intended for studentS from other countries as well as for those from the
United States. Students will register for seminars, courses, and special prob-
lems offered by the several _deEartments and collegies. ] , o
A student m|,n0r|n([1 in this Field is encquraged to gain speaking proficiency
in a language likely o prove most useful in this area of service i addition t0
meeting"the langudge requirements in_his major Field. =~ = ,

A stident may not minor in this Field if he is minoring in Asian Studies
or Latin American Studies, and he mar not select a professor for_this minor
who also serves on the Graduate Facu t?/ In the student’s major Field.

A complete_listing of the courses offered by the Field of International
A rlcFItural gvelo ment Is found in the Announcement of the Graduate
School: Social Sciences.

MEDICAL SCIENCES (GRADUATE SCHOOL OF
MEDICAL SCIENCES)

(See p. 52 of this Announcement.)

Requests for information re?,ardmg the Fields in_the Medical Sciences should
he addressed to Professor Julian R® Rachele, Assistant Dean, Graduate School
of Medical Sciences, Cornell University, Medical College, 1300 York Avenue,
New York, N.Y. 10021.

Anatomy

Graduate students interested in pursuing analyses of biological systems in
terms of spatial relations, form, their dévelopment, functional modulation,
and chemical significance at levels of organization, ranging from_the macro-
molecular to the or%amsmm may find major or minor ‘sponsorship for study
in the, Field of Anatomy. Instruction by the graduate faculty is available i
the disciplines of light and electron™ microscopy, microtomy and ultra-
microtomy, histochemistry, cytochemistry cytospe,ctrophotometrP/,_ceII frac-
tionation” autoradiograply, X-ray and electron  diffraction analysis, electri-
(cjellslseacnt%ionhlstologlcal methods in ‘neuroanatomy, and gross and microscopical

Biochemistry

The Field of Biochemistry in the Graduate School of Medical Sciences pro-
vides the, Ph.D. candidate with the, on,ortun,lty,and facilities for thesis
research in various areas of hiochemical investigation such as: enzymology;
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mechanism of enzyme action; intermediary metabolism; physical chemistry
and structure of proteins, nucleic acids, @nd other macromolecules; neurg-
chemistry; hormone chemistry and action; molecular biology; and_synthesis
and biochemical action of chemotherapeutic compounds.” The Field also
offers courses and seminars concerned with advanced topics in the_chemistry
and biochemistry of carbohydrates, lipids, nucleic acids, and proteins and In
the methodology of physicdl biochemistry.

Biomathematics

A new program of applied mathematics in biology is offered by the Bio-
mathematicS Division to students whose primary iriterests are mathematical
or theoretical, but who wish to concentrate onbiological applications. Pro-
grams Ie_admg% to the Ph.D. degree are flexible to suif the particular area of
application of the Individual sfudent, and appropriate courses-of study in the
reIeve(ljnt |aspects of biology, chemistry, physics, and medicine are planned
accordingly.

Biophysics

Graduate work toward the Ph.D. degree in the Field of Biophysics and the
M.S. degree in the Field of Radiation Physics is offered, as well as oppor-
tunities “for postdoctoral research |n_b|,0ph%s_|cs. Active research proglrams are
being conducted in fundamental radiation Diophysics, including cellular radio-
biology, and in the biophysics of membrane transport.

Biostatistics

The graduate program in the Field of Biostatistics offered by the Biomathe-
maticS Division applies the quantitative methods of the theory of probability
and statistics to biological or medical problems. The use of madern computers
IS an integral part of the program which leads to the Ph.D. degree.

Cell Biology

The Field of Cell Biology deals with the_ structure and chemical composition
of or?ﬁnejles, with the synthesis of their macromolecular components, and
with the integrafion of their separate functions in the economy of the whole
cell, The techniques emplo%/ed include cell structure, electron microscopy,
radloautography, isolation o Qrganelles,bly differential centrifugation, enzym-
ology, and biochemical analysis. The Field is concerned with the alterations
of Ultrastructure associated ‘with differentiation, with disease, and with the
Initiation, control, and modification of growth in normal and neoplastic cells.

Genetics

Courses, seminars, and opportunities for research training in the Field of
Genetics are available in several different areas including cytogenetics, human
biochemical and cell genetics, mammalian developmental ?enetlcs, microbial
genetics, nucleic acid Chemistry and biochemistry, and virology.
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Microbiology

The Graduate School of Medical Sciences offers a widely diversified Field of
study in Microbiology covering both medically-oriented and more general
aspects of the sciencé. To provide this coverage, the Field draws on both
facuItY and facilities in various departments and divisions of the Medical
School and the_Sloan-Kettering Institute. Courses, seminars, and thesis re-
search _are available in the ‘areas of general and medical bacteriology
mlcr(iblal chemistry and physiology, virology, immunology, genetics, and
mycology.

Neurobiology and Behavior

Seminars, courses, and research experience are designed fo Present an inte-
grated, multidisciplinary apﬁroach to_graduate training in the neuroloPlcaI
and behavioral sciences wit em?,hasm on _neurochemistry, neu,ro%hysm 0gy,
and neurpﬁs chology and perception. Special facilities are available for Te-
search with humans and with experimental primates.

Pharmacology

Pharmacology is concerned with the interaction of exogenous chemical
substances I living structures. Training is offered in the concepts and tech-
niques of this science. Opportunities for thesis research include the influence
of druqs and chemicals on biochemical systems; the peripheral, autonomic,
and vo untarY nervous systems; the central nervous system; the cardiovascular
system; and the _kldney. Also there is olnp_ortunlty for using modern concepts
0 org_amc chemistry fo a a

nalyze the re
and Diological activity.

tionship” between Chemical structure

Physiology

Predoctoral and postdoctoral facilities are available for studies of function in
intact animals, whole organs, subunits of organs, isolated cells, and sub-
cellular systems. Supervision is provided by a staff whose specific areas of

interest niay be obtained from the Announcement of the Graduate School of
Medical Sciences. Advanced course work Is also available.

MICROBIOLOGY

(See also the section at the top of this page.)

Faculty: Martin Alexander, Eugene A. Delwiche, Norman C. Dondero, Robert
K. Firin, A. Jane Gibson, Russéll E. MacDonald, H. Brooks Naylor, Harry \V.
%%%Ifzeyr Jr., Lawrence 1. Slobin, D. V. Vadehra, Paul J. VanDemark, Stanley A.
At Geneva: Donald F. Splittstoesser, John R. Stamer, Keith H. Steinkraus.

Field Representative: R. E. MacDonald, 410 Stocking Hall.
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MAJOR AND MINOR SUBJECT
Microbiology (See also the Field of Veterinary Medicine, p. 150,

Applicants for admission are_required to submit scores for the Graduate
Record Examination Aptitude Test, _ _

Although candidates for the M.S. degree will be admitted for graduate
(sjtudy, preference for admission will be”given to candidates for the Ph.D.
eqree,

tudents planning graduate study in the Field of Microbiology. should have
preparation’ In geénéral chemistry, qualitative and quantitative analysis,
organic. chemistry, physics, and_ introductory courses in the biological sciences.
In”addition, training in physical chemistry and calculus is desirable. Defi-
ciency in any of the subg,ects listed does not necessarily preclude admission,
but it may increase the time necessar)ﬁto earn a_degree. o

The Ianquage re?uweme,nt in the, Field of Microbiology may be satisfied
té’y demonstration of a reading profn:lenca/ in one language, including French,
erman, Russian, or a language approved by the student’s Special Committee,
kI)Ey passing the Educational” Testing Service Graduate Foreign Language
xamination. o _

Qne semester or more of teaching is required of all qraduate students.

Other Field requirements for candidates for the doctoral degree are those
of the Graduate School as outlined on p. 1L

Research and Study Opportunities

Well-equipped laboratorigs are available. Branches of microbiological re-
search_ In which the staff is experienced and especially interested” include
bacten%)hagy, genetics, morphology and, cytologx, physiclogy and biochemis-
try, and syStematic and applied microbiology. ‘Among speCific interests are:

Bacterial photoslylntléesis: J. Gibson.
. a

Bacterlopha%y: N I%/Ior. ,
Food .micro |olog%}: H. B. Naylor, D. F. Splittstoesser, J. R. Stamer, K. H.
Steinkraus, D."V. Vadehra.

Immunology: L. 1. Slohin. o , )

Industrial “fermentations and bloenglneermg: E. A Delwiche, R. K. Finn,

Microbial ecology: M. Alexander, E. A, Delwiche, H. W.  Seeley,Jr.

Microbial genefiCs and differentiation:S. A. Zahler.

Microbial nutrition: H. W. Seeley, Jr., _PJ. VanDemark.

Microbial ph%smlog\);: E. A. Delwiche,). Gibson, R. E.MacDonald, H. W.
Seeley, Jr,, D. V."Vadehra, P. J. VanDemark.

Soil mICFObI0|0qu M. Alexander.

Water and wasté microbiology: N. C. Dondero.

Courses
All courses carry Biological Sciences numbers unless otherwise indicated.

390A. ADVANCED BACTERIOLOGY LECTURE

Fall term. Credit three hours. Prerequ,isite:,organic chemistry and 290, or

permission of the instructor. Biochemistry is desirable and may be taken

concurrently. Mr, MacDonald, . _ .
A study” of the comparative physiological and ecological relationships
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among bacteria and some related organisms. A number of groups, of bacteria
will be discussed in detail as well a5 factors which influence their ability to
survive in nature, In addition, a number of lectures will be devoted to” the
hllsto,rfy (t)'f bacteriology and to the theory and development of bacterial
classification.

390B. ADVANCED BACTERIOLOGY LABORATORY

Fall term. Credit three hours. Prerequisite: registration in 390A and permis-
sion of the instructor. Mr. MacDonald. . .

Techniques for the isolation, cultivation, and detailed study of selected
groups of organisms. Some of the more standard techniques of physiological
Study will be introduced.

490A. MICROBIAL PHYSIOLOGY LECTURE

Spring term. Credit three hours. Prerequisite: ,Blochemlst,(X 431 or equivalent;
iological Sciences 390 or ?_ermlssmn of the instructor. Mrs. Gibson.
A swdy of the organization of physiological processes in microorganisms,
including” a study of structure, enerqy-yleldmg mechanisms, macromolecular

biosynthesis, and”of growth and regulation.

490B. MICROBIAL PHYSIOLOGY LABORATORY

Spring term. Credit three hours. Prerequisite: a %rade of B—or better in 390,

coregistration in 490A, and permission of Instructor. Mrs. Gibson.
Experiments on material covered in 490A will be used to introduce stu-

dents to modern techniques used in_physiological research, such as the use of

radioisotopes, large-scale growth of mlcroor%amsms, and the isolation and

characterization of specific’ cellular components.

495A. MICROBIAL GENETICS LECTURE

Fall term. Credit two hours. Prerequisite: 281 and 290, or permission of the

instructor. S and U grades optional. Mr. Zahler. _ ,
Genetics of bacteria and their viruses, with emphasis on the mechanisms

of genetic phenomena.

495B. MICROBIAL GENETICS LABORATORY
Fall term. Credit two hours. Prerequisite or parallel: 495A and permission of
the instructor. Mr. Zahler, , . o

Laboratory methods in the genetics of bacteria and their viruses.

496. CHEMISTRY OF MICROBIAL PROCESSES

Sprm%,term. Credit two hours, Prerequisite: beginning courses in general
microbiology, biochemjstry, and organic chemistry. Mr. Delwiche.

Selected “topics pertalnm? to, the énergy metabolism, oxidative and fermen-
tative abilities, and hiosynthetic capacities of microorganisms, Where possible
and approprlate the subject matter deals with the various microbial forms in
a comparative sense.

498. VIROLOGY

Spring term. Credit three hours. Given in alternate years. Prerequisite: 290
grr]]g Calrrr?'rc aeerlmlssmn of the instructor. Mr. Naylor, assisted by Messrs. Ross
ichael.

590. METHODS IN ADVANCED BACTERIOLOGY

Either term. Credit tw? hours. Prerequisite: permission of the instructor.
Limited enrollment. Staff.
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Intended to acquaint advanced students with some of the more important
techniques used in the study of bacterial {)hysmlo y. Emphasis will be placed
on the use of radioisotopes; growth, structure, and function of cells.

596. MOLECULAR IMMUNOLOGY

Spring term. Credit two hours. Prerequisite: an introductory course in bio-
chemistry and permission of the instructor. Mr. Slobin.

A stu qu the immune response with particular emphasis on the structure
and evolution of immunoglobulins, the nature of antigen-antibody inter-
actions and the molecular biology of antibody biosynthesis.

691. GRADUATE SEMINAR IN MICROBIOLOGY

Fall and sdpring terms. Credit one hour per term. Staff.
Required of all graduate students majoring in microbiology.

699. MICROBIOLOGY SEMINAR

Fall and spring terms, Without credjt. Staff, =
Required of graduate students majoring In microbiology and open to all
who are interesfed.

AGRONOMY 506. ADVANCED SOIL MICROBIOLOGY
VETERINARY MEDICINE 941. SEROLOGY
VETERINARY MEDICINE 944. IMMUNOCHEMISTRY

VETERINARY MEDICINE 945. ANIMAL VIROLOGY AND TISSUE
CULTURE METHODS

NEUROBIOLOGY AND BEHAVIOR

(See also the listing under Medical Sciences, p. 107 of this Announcement.)

Faculty; Harrison W, Ambrose, Jack W. Bradbugy, Jeffrey Camhi, Robert R.
Capranica, William C. Dilger, Thomas Eisner, Stephen T. Emlen, Edgar L.
Gastelger, Perry W. Gilbert; Bruce P. Halpern, Howard C. Howland, William

T. Keéton, Eric H. Lenneberg, Richard D. O'Brien, Frank Rosenblatt, Miriam

TM_. Shalpeter, Martin E. Seligman, Fred Stollnitz, Daniel N. Tapper, Ari van
ienhoven.

Field Representative: Daniel N. Taner, 147 Radiation Biology Field Laho-
ratory. Department of Physical Biology, Veterinary College.

MAJOR AND MINOR SUBJECTS

Neurobiolo?y (including neurop.hysiolo?y, neurochemistry, sensory physiology,
neuroana om?/, theory of brair functions)
Behavioral Biology (inCluding ethology)

Applicants must present scores on the Graduate Record Examination
Aptitude Test and one of the advanced sciences tests.

LANGUAGE REQUIREMENTS. For the Ph.D. degree, the Field requires
two languages at ordinary proficiency or one at higher proficiency.



NEUROBIOLOGY AND BEHAVIOR 111

OTHER REQUIREMENTS. The Field of Neuro,biolog,)( and Behavior re-
quires each student to attend an_ orientation meeting with his Special Com-
mittee. This meeting is held during the first semester of study and gives the
student and his Committee an opportunity to discuss and plan a course and
research program. The Admission to Candidacy and the Final Thesis Ex-
aminations reqlmred by the Graduate School aré held at a later date.

The Field also appoints a fourth member to each student's Special Com-
mittee. At least_one of the minor Committee members must not be a
member of this Field. . . _ o

The Field requires each student to acquire teaching experience during his
graduate training at Cornell.

Research Areas

Members of the faculty in the Field of Neurobiolo Y and Behavior will be
especially interested iri directing research in the following areas, although
research” will not be limited tothese areas.

H.b w Ambrose: ecological aspects of animal behavior; social and orientation
ehavior.

J. W. Bradbury: social behavior of animals. = o

J. Camhi: neurophysiological aspects of behavior; insect orientation.

R. R CaFranlca: mechanisms of animal communication; sensory physiology.
W. C. Dilger; comparative_ aspects of vertebrate behavior.

T._Eisner:” biocommunication; insect behavior and physiology. _
S.T. Emlen: ecological aspects of vertebrate behavior; mechanisms of orienta-
tion and naw?a on. .
E. Gasteiger: electrical activity of the nervous system; systems analysis.

P. Gilbert:"biology of the elastnobranch fishes; functional vertebrate anatomy.
B. Halﬂern: sensory psychobiology: taste mechanisms.

H. C. Howland: béhavioral physiology; mathematical hiology.

W. T. Keeton: orientation behavior; "évolution of behavior.

E. H. Lenneberg: functional development of the nervous system; speech
mechanisms. _

R. D. O'Brien: neuropharmacolog%; neurochemistry.

F. Rosenblatt: neural networks; physiology of memory.

M.s gt%lrﬁeter: electron microscopy; “functional ultrastructure of the nervous
y )

F.
D.
A

E. Seligman: animal learning.. .
Stollnitz: discrimination learning in anates. , _

. Tapper. sensory Ph smlogy; receptor and central integration processes.
van Tienhoven: neuroéndocrinology.

Courses

All courses carry Biological Sciences numbers unless otherwise indicated.

320. NEUROBIOI.OGY AND BEHAVIOR

prinﬁ; term. Credit three hours. Prerequisite: 101-102 or 103-104. Mr. Eisner

in cfiarge), and other faculty. . . . _
Evolution of behavior, cueing of behavior, social and non-social behavior,

neuroanatomy, neurophysiology, neurochemistry, neural networks, memory.
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421. COMPARATIVE VERTEBRATE ETHOLOGY

Fall term. Credit three hours, Prerequisite: 101-102 or 103-104 and permis-
sion of the instructor. Mr, Dllger., ,

A survey of the methods an ﬁrmclples of vertebrate etholo[qy for students
specializing in this field or for those in other branches of zoo o?y wishing to
broaden their k_nowledqe of animal behavior. Emphasis is placed on “the
causation, function, biological significance, and evolution of species-typical
behavior. The laboratorie3 are désigned to give firsthand knowledge of the
material covered in lectures.

427, SENSORY FUNCTION (PSYCHOLOGY 427)
Fall term. Credit three hours. Prerequisite: 320 or equivalent. Messrs. Halpern
and Tapper. _

Sensory receptors and the central nervous system transformation of afferent
activity will be considered in relation to human and animal psychophysical
data dnd to the adaptive significance of behavior. The receptor will be ex-
amined in terms of anatomy, b|ochem|stry,,bloph?/slcs of transduction, and
the central nervous system’ control of peripheral input. Information and
signal detection theories will be applied.

427-A. SENSORY FUNCTION, LABORATORY

Fall term. Credit two hours. Prerequisite: 427. Enrollment limited to fifteen
students, Messrs. Halpern and Tapper. ,

Fx,;gerlments on the principles of receptor function and afferent neural
activity.

520. COMPARATIVE NEUROLOGY

Spring term. Credit four hours. Prerequisite: permission of the instructor.

A comparative study of the vertebrate nervous system with emphasis. upon
the primate. Studigs include dissections of the brain and the identification of
nuclei and, tracts in sections of the brain and spinal cord. Functional aspects
of anatomical relations are stressed.

521-522. BRAIN MECHANISMS AND MODELS

Throyghout the year. Credit four hours a term. Prerequisite: calculus,
introductory biology or psychology, and consent of the instructor. Acquaint-
ance with modern"algebrd and “probability theory is desirable. Mr. Rosen-

att.
Fall term: review of fundamentals of neurophysmlo(g;y;,p_sychologlcal and
physiological criteria for brain models; computers and digital automata in
relation "to brain mechanisms; review of representative models; theory of
elementary perceptrons. Spring term: theory of multilayer and cross-coupled
?,erceptron,s;, reco?mtlon of témporal patterns; problems of figure organiza-
ion, cognitive sets, sequential programs, and other problems of advanced
models; “contemporary theories of memory.

523. ECOLOGICAL ASPECTS OF ANIMAL BEHAVIOR

Fall term. Credit three hours. Prerequisite: 320 and 361 or equivalent, or
permission of the instructor, Messrs, Emlen and Ambrose. ,
A discussion of the interrelationships of animal behavior and ecology, with
emphasis placed upon the following todplcs: behavior adaptations to the
environment; ecological significance ‘of diverse social systems; spatial rela-
tIODShIBS (habitat Selection, homing, orientation, and navigation); role of
social behavior in population regulation; evolution of altruistic” behavior.
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524. BEHAVIORAL NEUROPHYSIOLOGY

Spring term. Credit three hours. Prerequisite: 320 or equivalent. Mr. Camhi,
A $tud¥ of the relationship between animal behavior and the activity of
individual nerve cells, considered empirically. Review of electrical properties
of excitable tissue. Predictions from the study of animal behavior. Sensory
coding of environmental energies. Principles “of integration. Integration of
sensofy inputs. Neural control of muscle contraction. Correlating nerve
activity and behavior, problems and prospects. Examples will be chosen from
throughout the animal kingdom, with slight preference for invertebrate phyla.

524-A. BEHAVIORAL NEUROPHYSIOLOGY LABORATORY

Spring, term. Credit two hours. 524 must be taken concurrently. Enrollment

limited to fifteen students. Mr. Camhi. - ,
Experiments in neurophysiology, often related to specific behavior patterns.

620. SEMINAR IN NEUROBIOLOGY ANI) BEHAVIOR
Either term. Credit one hour. Primarily for senior undergraduates. Staff.

622. SEMINAR IN ECOLOGICAL ANIMAL BEHAVIOR

Sp_ringI term. Credit one hour. Prerequisite: courses in animal behavior and
animal ecology and permission of the instructor. Mr. Ambrose.

PSYCHOLOGY 323. PHYSIOLOGICAL PSYCHOLOGY
PSYCHOLOGY 326. COMPARATIVE PSYCHOLOGY
PSYCHOLOGY 465. MATHEMATICAL BEHAVIOR THEORY

NUTRITION

Faculty: Richard H. Barnes, Andre Bensadoun, Cyril L. Comar, Carl E.
CopEock, Marjorie Devine, J. Murray Elliot, James L. Gaylor, L. Ross
Hackler, Harold F. Hintz, Douglas E” Hogue, Lennart Krook, Michael C.
Latham, Frederick W. Lengemann, John K Loosli, Leo Lutwak, Donald B.
McCormick, William G, Merrill, Mary A. Morrison, Malden C. Nesheim,
Katherine J. Newman, Wilson G. Pond, J. Thomas Reid, Jerry M. Rivers,
Daphne Roe, Milton L. Scott. Ben E. Sheffy, Sedgwick E. Smiith, Jean T.
Snook, Hugh F. Travis, Darrell R. Van Campen, P-J. Van Soest, Willard J.
Visek, Richard G. Warner, Robert H. Wasserman, Lemuel D. Wright,
Charlotte M. Young, Robert J. Young.

Field Representative: Robert J. Young, 200 Rice Hall.

MAJOR AND MINOR SUBJECT
Nutrition

ADMISSION REQUIREMENTS. Applicants must meet the general require-
ments for admission to the Graduate School and should be well prepared in
the basic sciences. Preparation is highly desirable in analytical and" organic
chemistry, %ene_ral biology or zoology _genetics, mathematics, physics, physiol-
ogy, and” a Toreign language. Some deficiencies in hackground preparation can
be" made u&) after admjssion, but this usually prolongs the time necessary to
complete degree requirements.
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LANGUAGE REQUIREMENTS, There is no language requirement specified
for the Master’s degree. There_ is no language requirement set by the Field
for Ph.D, candidates; the requne_ments or_the individual student for study
in a foreign Ian?uage are determined by his Special Committee, particularly
if he does not offer"adequate foreign language training on admission.

EXAMINATIONS. The Special Committee conducts all examinations. For the
Master’s degree, the student must present an acceptable thesis and be
examined in one major and one minor subject at the end of his_course of
study. For the Ph.D. degree, two minor subjects are required. The Field
requires a qualifying exdmination in addition to the two examinations re-
quired by the Graduate School (see p. 11).

AIMS AND OPERATIONS OF FIELD OF NUTRITION. The or?amzatlon
of the Field coordinates the programs in nutrition in the several separate
colleges and units of the University including the Colleges of Agriculture,
Human Ecology, Veterinary Medicine, and the Gradyate School of Nutrition.
Strong programs in. animdl nutrition, nutritional biochemistry, and human
and clinical nutrition, including international nutritign, are. maintained
within this framework. A professional degree of Master of Nutritional Science
Is administered by the Graduate School of Nutritign. Students interested in
this program should consult the Announcement of the Graduate School of
Nutrition and should direct their correspondence to the secretary of the
Graduate School of Nutrition, Savage Hall.

Research and Study Opportunities

According to their special interests, candidates may acquire training in bio-
chemistry, food technology, histology, nutrition, patholoqr, physiology, and
other aréas of science andtechnology. Students are generally advised {0 select
either biochemistry or physiology “as a minor for“the Master’s degree and
both of these subjects as 'minor$ for the doctorate. However, othér minor
subject matter areas may be selected, depending upon the students’ interests.

A wide latitude is allowed in the selection of the research problem for the
degree. Studies can be of a fundamental or applied nature and with applica-
tion to animal or human nutrition, including international nutrition.

Within the broad Field of Nutrition, faculty interests encompass a wide
range of research specializations. These include the following specific cate-
gorles; proteins and amino acids, fats, energy metabolism, vitamins, minerals,
Igestion, absorption, nutrient transport, nutritional atholo?y, endocrine-
nutrition interrelationships, and nutrition education. Each of"these special
subjects can be studied with a variety of animal species.

Clinical and human nutrition studies: Professors Barnes, Devine, Latham,
Lutwak, Morrison, Newman, Rivers, Roe, Snook, Visek, C. M. Young.
Nonruminant nutrition studies with dogs, horses, laboratory animals, mink,

oultry, swine: Professors Barnes, Bensadoun, Comar, Devine, Elliot, Gaylor,
ackler, Hintz, Hogue, Krook, Lengemann, Loosli, McCormick, Nesheim,
Pond, Reid, Rivers, Scott, Sheffy, “Smith, Travis, Van Campen, Visek,
Warner, Wasserman, Wright, R. J. Young.
Ruminant nutrition studies with beef cattle, dairy cattle, sheep: Professors
Coppock, Elliot, Hogue, Krook, Lengemann, Loosli, Merrill, Reid, Smith,
Van Soest, Warner.
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Courses

Consult indjvidual Field listings in this Announcement for those courses
offered outside the Field of Nutrition.

ANIMAL SCIENCE 410. PRINCIPLES OF ANIMAL NUTRITION

ANIMAL SCIENCE 510. SPECIAL TOPICS IN ANIMAL NUTRITION

Fall term. Credit one hour. Registration by permission. My. Smith and staff.
A discussion of selected advanced topics in animal nutrition.

ANIMAL SCIENCE 511. LABORATORY WORK IN ANIMAL
NUTRITION

Spring. term. Credit three_hours. Prerequisite: quantitative analysis and 410,
or equivalent, and permission of the instructor. Sand U optional.” Mr. Warner,

Each student enga?es in a series of short research PrO]ects with experimental
animals, such as Tafs, rabbits, and sheep. Both classical and modern tech-
niques of animal experimentation are tauqh,t._ The apluhcanons of biochem-
ical methods to the solution of animal nulrition problems are stressed.

ANIMAL SCIENCE 619. SEMINAR IN ANIMAL NUTRITION

Fall term. Credit one hour. Open to students with their_major or minor in
the Field of Nutrition. Registration by permission. Nutrition staff,

A critical review of the literature and other topics of special interest to
students in animal nutrition.

FOOD ANDNUTRITION 441. NUTRITION AND DISEASE
FOOD ANDNUTRITION 442. ADVANCED HUMAN NUTRITION
FOOD AND NUTRITION 512. NUTRITION AND GROWTH
FOOD ANDNUTRITION 514. READINGS IN NUTRITION

FOOD ANDNUTRITION 524. RESEARCH METHODS IN HUMAN
METABOLIC STUDIES

FOOD AND NUTRITION 602. SEMINAR IN NUTRITION

GRADUATE SCHOOL OF NUTRITION 100. INTERNATIONAL
NUTRITION PROBLEMS, POLICY, AND PROGRAMS

Spring term. Credit three hours. Registration by permission. Mr. Latham.

A review of food and nutrition problems, policy and programs especially
as they relate to developing countries. Emphasis is placed on the need to
coordinate the efforts of various government ministries or departments in-
cluding those of agriculture, education, economics, health and commun_lté/
development. Among topics, discussed are_planning and evaluation of applie
nutrition programs; “education and training in nutrition; the importance of
social and cultural factors; methods of increasing the use of protein-rich
foods; assessment of nutritional status; the role of FAO, WHO, UNICEF and
other agencies; action in case of famine: the integration of nutrition with
other projects of disease control in developing countries.

GRADUATE SCHOOL OF NUTRITION 292. NUTRITION SEMINAR
Spring term. Credit one hour. Mr. Barnes and faculty.
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GRADUATE SCHOOL OF NUTRITION 392. CLINICAL AND PUBLIC
HEALTH NUTRITION

GRADUATE SCHOOL OF NUTRITION 520. GENERAL NUTRITION

Fall term. Credit three hours. Prerequisite: Biological Sciences 431 (or con-
current reglstra,tlon? or equivalent. Lectures. Mr. Lutwak and staff, |

This colrse is offered to students whose p,rmué)al academic training has
been n a field other than nutrition. It is designed to meet their need for a
b?sm tb'ut't intensive introduction to the principles, history, and applications
of nutrition.

POULTRY SCIENCE 415. POULTRY NUTRITION

S#)ring term. Credit one hour. Prerequisite: Animal Science 410 or permission

of thé instructor. Mr. Nesheim. o o N
Intended to provide a discussion of applications of principles of nutrition

to feeding poultry. Feed formulations ‘will be stressed, with emphasis on

linear programming and computer formulation.

POULTRY SCIENCE 511. SPECIAL TOPICS IN NUTRITION

Fall or spring term. Credit to be arranged. Registration by permission of
staff members concerned. Messys. Nesheini, Scott and R. J, Young. _

_ For students desiring experience in planning, conducting, and reporting
independent research projects in poultry nutrition.

ADVANCED NUTRITION SERIES

A series of nutrition courses offered jointly by the DePartm_ent of Food and
Nutrition, College of Human EcoIoHy; Department of Animal Science and
Department of Poultry Science, College of Agriculture; and the Graduate
School of Nutrition. Prerequisjte: coufses in nutrition, physiology and bio-
chemistry to include |ntermed|ar¥ metabolism. o

_The subjects covered include the biochemical and physiological bases of
digestion, absorption, transport, and metabolism of nutrients; Species differ-
ences where applicable; historical as well as current concepts of nutrition.

FOOD AND NUTRITION 501. PROTEINS AND AMINO ACIDS
Fall term. Credit two hours. Miss Morrison.

POULTRY SCIENCE 502. LIPIDS AND CARBOHYDRATES
Fall term. Credit two hours. Mr. Bensadoun.

ANIMAL SCIENCE 503. NUTRITIONAL ENERGETICS
Spring term. Credit two hours. Mr. Reid.

POULTRY SCIENCE 504. MINERALS AND VITAMINS
Spring term. Credit two hours. Mr. Scott.

PHYSIOLOGY

(See also the listing under Medical Sciences, p. 107 of this Announcement.)

Facult){: Andre Bensadoun, John Bentinck-Smith, Emmett N, Bergman,
Robert W. Bratton, Alison P. Casarett, R. K. Clayton, C(\grll L. Comar, Alan
Dobson, Thomas Eisner, Robert H. Foote, Edgar L. Gasteiger, Perry W.
Gilbert, Bruce Halpern, William Hansel, J. W. Hudson, F. A Kallfelz,
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Frederick W. Lengemann, Samuel L. Leonard, Leo Lutwak, William N. Mc-

Farland, Robert S, Morison, Louis L. Nangeroni, Richard D, O'Brien, Robert
L. Patton, Frank Rosenblatt, Miriam M. Salpeter, Glen_H. Schmidt, Alvin F.

Sellers, Charles E. Stevens, Daniel N. Tap;\)l\elr,, Ari van Tienhoven, Willard J.

\élseIZglRober,E H. Wasserman, William A, Wimsatt, John F. Wootton, Donald
. Zilversmit,

Field Representative: C. E. Stevens, D-132, Veterinary College.

MAJOR AND MINOR SUBJECTS

Cellular Physiology Physical Biology,
Comparativé Physiology Vertebrate Physiology

See also listing under special interests of the faculty for major area subjects.
Minors may be Selected from such areas as biochemistry, biometry, chemistry,
ecologiy, electrical en%meermg, genetics, histology, microbiology, nutrition,
pathology, physics, and psychology. ,

All applicants, where possible; should submit the results of the Graduate
Record Examination Athltude and Advanced Biology Tests. Students prepar-
ing for work in the Field of Physiology are urged to obtain a good knowledge
of” biology, chemistry, hiochemistry, and physics. Calculus,” statistics, and
genetics are also advisable. ,

There is no foreign language requirement for the Master’s degree. For the
Ph.D. degree, the Field requifes a single language other than Enqllsh, chosen
by the Special Committee In the area of study of the student, at the minimal
prqf|0|enc¥ level prescribed by the Language Examination Board. This re-

uirement must be fulfilled by the time the student takes his Admission to

andidacy Examination. The “Special Committee may, in certain instances,
Irequ|re a second language or a higher level of proficiency for a single
anguage.

I%,a%dltlon to the examinations specified by the Graduate School, the Field
requires that doctoral candidates pass a qualifying examination. This should
he taken before two residence units have been”eatned. The Field requires of
each_maéor at_least one semester of teaching, except in instances where the
Special Committee deems it inadvisable or inappropriate. , _

A doctoral candidate in Physiology must have two minor subjects with a
representative from each on Ris committee. At least ong of the minor com-
mitfeemen must not be a member of the Field of Physiology. An additional
(\)/%)tlpnhg Sr%?(r)réber will be appointed to the candidate’s Committee by the Field

ystology.

Special Interests of the Faculty

Behavioral physiology: Professars Eisner and Gilbert.

Cardiovascular physiology: Professors Bergman, Dobson, and_Sellers.

Comparative neurology “and neuropharmacology: Professor O’Brien.

Comparative phiésmlogy: Professor McFarland. ,

Endocrmoloqy: rofessors Hansel, Leonard, and van Tienhoven.

Environmental physiology: Professor Hudson.

Enz>(mology:, Proféssor Wootton.

Gas romtest(JnaI Eh siology: Professors Bensadoun, Dobson, Sellers, Stevens,
Visek, ana Wasserman. , _

Hlstolog%, cytology, and electron microscopy: Professors Salpeter and Wimsatt.

Insect physiology:” Professors Eisner and Patton.
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Lipid transport and metabolism: Professors Bensadoun and Zilversmit,

Metabolism: Professors Bergman, Lengemann, Lutwak, and Visek.

Neurophysiology: Professors GastelgBer, Gilbert, Rosenblatt, and Tapper.

Pathological pF}/smIogy: Professor Bentinck-Smith.

Photobiology; Professor Clayton. _

Physiologyof lactation: Professor Schmidt.

Psychology: Professor Halpern.

Radiation” hiology and physical biology: Professors Casarett, Comar, Kallfelz,

Len%emann, and_Wasserman. i

Reproduction: Professors Bratton, Casarett, Foote, Gilbert, Hansel, Leonard,
van Tienhoven, and Wimsatt.

Ruminant physiology: Professors Bergman, Dobson, Sellers, and Stevens.

Vertebrate physiology: Professors Gilbert, Nangeroni, Sellers, and Wimsatt.

A prospective student is urged to correspond with the professor in the
above list whose interests are Nearest his own.

Courses

BIOLOGICAL SCIENCES 414. MAMMALIAN PHYSIOLOGY

Spring term. Credit six hours. Registration by permission. Prerequisite: a
year of blol_ogt;cal science. CourseS in_biochémistry, histology, and ’\%ross
anatomM/ desirable. Lectures, M W F 8 Discussion, S°10:10. Laboratory, M W
1:25. Messrs. Visek (in charge), Bensadoun, Gasteiger, and. Hansel. ,
A general course in mammalian physiology Including circulation, respira-
tlort1, digestion, metabolism, renal function, endocrinology, and the nervous
system.

BIOLOGICAL SCIENCES 513. EXPERIMENTAL ENDOCRINOLOGY
(Consult the Announcement of the College of Agriculture.)

BIOLOGICAL SCIENCES 516. SPECIAL TOPICS IN COMPARATIVE
PHYSIOLOGY

(Consult the listing for the Field of Ecology and Evolutionary Biology.)

BIOLOGICAL SCIENCES 520. COMPARATIVE NEUROLOGY
(Consult the listing for the Field of Neurobiology and Behavior.)

BIOLOGICAL SCIENCES 521-522. BRAIN MECHANISMS AND MODELS
(Consult the listing for the Field of Neurobiology and Behavior.)

BIOLOGICAL SCIENCES 427. SENSORY FUNCTION

Fall term. Credit three hours. Prerequisite: Biological Sciences 320 or equiva-
lent. Lectures, T Th 10:10. Messrs, Halpern and Tapper.

Sensory receptors and the central nervous system transformation of afferent
activity will be considered in relation to human and animal psychophysical
data and fo the adaptive significance of behavior. The receptors will be
examined in terms of anatomy, biochemistry, biophysics of transduction, and
the central nervous system control of peripheral inpdt. Information and signal
detection theories will be applied.

BIOLOGICAL SCIENCES 547. GENERAL PHOTOBIOLOGY
(Consult the listing for the Field of Botany.)
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ANIMAL SCIENCE 427. FUNDAMENTALS OF ENDOCRINOLOGY
CIENCE 451. PHYSIOLOGY AND BIOCHEMISTRY OF
FBQ{R'QJIVE PHYSIOLOGY OF
EXPERIMENTAL PHYSIOLOGY FOR

CIENCE 425. COM
CTION OF VERTEB
D

E 914.

RY MEDICINE 916. PHYSIOLOGY, BIOCHEMISTRY, AND
OLOGY

VETERINARY MEDICINE 917. PHYSIOLOGY
VETERINARY MEDICINE 918. PHYSIOLOGY
VETERINARY MEDICINE 920. ELEMENTS OF PHYSICAL BIOLOGY

VETERINARY MEDICINE 921. RADIOISOTOPES IN BIOLOGICAL
RESEARCH—PRINCIPLES AND PRACTICE

VETERINARY MEDICINE 922. BIOLOGICAL EFFECTS OF RADIATION
ICINE 923. BIOLOGICAL MEMBRANES AND

§|3_INE 924. FUNCTIONAL ORGANIZATION OF

PLANT BREEDING AND BIOMETRY

Faculty: Ronald E. Anderson, Lo% V. Crowder, Herbert L. Everett, Walter T.
Federer, Clarence O. Grogan, Neal F. Jensen, Carl C. Lowe Henr){ M.
Munger, Royse P, Murph)ﬁ, illiam D. Pardee, Robert L. Plaisted, Douglas S.
Robson, J. Neil Rutﬁer, obert R. Seaney, Shayle R. Searle, Daniel L. Solo-
mon, N. Scott Urquhart, Donald H. Wallace.

At Geneva: Donald W. Barton, John Einset, Robert C. Lamb, Gerald A.
\l}\/l/g)r/x Donald K. Ourecky, Richard W. Robinson, George L. Slate, Roger D.

Field Representative: Neal F. Jensen, 420 Bradfield Hall.

MAJOR AND MINOR SUBJECTS

Plant Breeding Plant Genetics
Biometry

Plant breeding and plant genetics cannot be a major-minor combination
within the Field; however, genetics (Field of Genetics) may be a minor.
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ADMISSION REQUIREMENTS. Applicants to this Field should be well
grounded in the Tundamentals of the natural sciences and should have had
courses in advanced chemistry, blolo?y,, calculus, and physics. Students in-
tending to_specialize in biological stafistics will find it fo their advantage to
have additional training in mathematics.

FIELD REQUIREMENTS. The language requirement for each student will
be determined bé’ the Field following & recommendation from the chairman
of the student’s Special Committee. This may range from no foreign language
training to fluency in one or more languages. "All students must pass an
Enghsh proficiency examination as specified by the Field. .

Examinations réquired by the Graduate School are described on p. 1 of
this Announcement.

Research Areas

Students interested in crop improvement throu?,h breeding, the genetics of
higher plants, population d}lnamlcs, 0r quantitafive inherifance studies with
higher plants may choose plant breeding or plant genetics as a major. Prob-
lems for research’ may involve studies of breeding “methods, the application
of genetic principles to breeding, and the correlation of knowledge from other
areas such as biochemistry and_statistics_ in attacks on problems affectin
yield, qualltY_, adaptability, and disease-insect resistance. The Departmen
now has active research “projects with, most of the important field and
vegetable crops of New York, and certain materials from these projects are
available for graduate students’ problems. Plant genetics as a major subject
generally involves, research problems more specifically aimed towards ‘the
analysis” of hereditary and evolutionary phenomena;” almost any suitable
biological materials can be used. , o

Students with mathematical interests in the development and application
of statistical models in biology may elect a biometry major. Research prob-
lems may be purely theoretical studies, computer Simulation studies, novel
statistical analyses "of real data, or may involve a combination of these
approaches to” various topics, e9 such” as estimation and sampling, the
design and analysis of experiments, statistical genetics, quantitative ecology,
or épidemiology. The department now has active research projects in thése
and other areas of statistics and bjomathematics. . . " .

Students ,maformg In plant breeding or plant genetics will find it necessary
to remain in Ithaca during the summer or to make arrangements. elsewhere
for qrowm and studying the material used in connection with thejr research
Prob ems. Special provisions are available for students interested in_interna-
A|0nal_ agriculture- who would like to do their thesis research in Latin

merica.

Members_of the staff will be especially interested in directing research in
the areas listed, aIthoug,h research will ‘not be limited to those areas. Staff
listed under plant breeding direct thesis research on the ?enetlcs of the crop
plants with which they are primarily concerned. Staff listed under biometry
direct theses on various aspects of statistical and mathematical genetics.

Biometry: W. T. Federer, statistics and experimental design; D. S, Robson,
stafistics and bigmetrical genetics; S. R. Searle, statistics and”computing; D. L.
Solomon, statistics and biomathematics; N. S. Urquhart, statistics and multi-
variate analysis.

Plant Breeding: R. E. Anderson, sugarbeets; C. C. Lowe and R. P. Murphy,
forage crops; W. D. Pardee, extension and pure seed programs; C. 0. Grogan,
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corn; N. F. Jensen, small ?rainS' H. M. Munger and D, H. Wallace, vegetable
croPs; R. L. Plaisted, potatoes; L. V. Crowdef, international agriculture; J. N.
Rutger, dry beans.

Courses

PLANT BREEDING

503. METHODS OF PLANT BREEDING |

Fall term. Credit three hours. Prerequisite: Biological Sciences 101-102 or
103-104 and 281, and a course in at least one of the following: field crops,
vegetab]e crops, floriculture, or pomology. Mr. Munger. , _

rinciples and practices of Plant breeding. Each “of the possible variety
forms is described, and the methods of producing them are discussed.

504. APPLIED METHODS AND TECHNIQUES I

Fall term. Credit two hours. Given in alternate years. Prerequisite: 503 or
pterﬁmlssmn of the instructor. S and U grades exclusively. Mr. Crowder and
staff.

Designed to acquaint students with the field, ,ﬁre,enhouse, and_Iaborato_rK
techniques used in plant breeding research. Will include experience wit
modes of pollinatjon, male sterility and incompatibility factors, |mmun0,I0ﬁy,
ponPImdy, chemical mutagens and ionizing radiation as related to higher
plants, in vitro embryo culture, seed dormancy, viability, processing, "etc.

505. APPLIED METHODS AND TECHNIQUES Il

Fall term. Credit two hours. Given in alternate )ﬁars. Prerequisite: 503 (or
taken concurrently). S and U grades exclusively. Mr. Wallace and staff.
Familiarization "and exercises. with laboratory and greenhouse equipment,
methods and procedures used in plant breeding research. Will include ex-
perience with protein, amino acid, and other™ constituent analyses; color
pigment, sugar, and Ehysmal (differences; conduct of taste panels; use of

growth chambers; creation of disease epiphytotics; computer analysis, etc.

506. INTERNATIONAL CROP BREEDING AND IMPROVEMENT

Spring term. Credit two hours. Given in alternate years. Prerequisite: 503 or
consent of the instructors. Messrs. Crowder and MacDonald.

Discussion of plant breeding principles and procedures that have been
evolved and applied in breeding certain fqroups of crops, based on mode of
Polll_natlon and the predominant type of gene action, especially as. related
0 situations found in different parfs of thé world. Particular attention will
be given to alternate approaches in breeding and crop improvement programs
in ,develolmng countries and to cropping “systems and agronomic practices
which influerice crop productivity, Specific réference matefials and examples
will be drawn_from ‘current activities in tropical agricultural regions. Student
participation is expected.

507. RESEARCH ORIENTATION

Spring term. Credit two hours. Prerequisite: consent of the instructor. Mr.
Grogan and staff. , _ ,
Desugned to acquaint the student with the various facets of research in
plant ,reedln(t;. Particular attention will be given to the organizations en-
ga?e,d in plan breedm% sources and kinds of Support, preparation of project
outlines and reports, the philosophies of selected past and present plant
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breeders, real and hypothetical research problems, varietal release procedures
and _policies, _Freparatlon of a publication, aids in oral presentation, and
seeking a position.

512. EXPERIMENTAL METHODS

Spring term. Credit two hours. Given in alternate years. Prerequisite: 511 or
consent of instructor. Mr. Lowe. o ) ,

Use of statistical methods and aﬁ)pllcatlon of experimental designs and
plot tehchmques to problems in plant breeding and related agricultural
research.

515. METHODS OF PLANT BREEDING I

Sprln? term. Credit two hours. Given in alternate years. Prerequisite: 503 and
Statistics and Biometry 511, or equivalent. Messrs.” Plaisted and Rutger.

An introduction to ‘quantitative genetics and its application_to the under-
standln% of various plant breeding and selection procedures, Topics covered
will be the estimation and understanding of coefficients of inbreeding, genetic
components of variation, heritability, géneral and specific combining ability
and. genetic advance, Special attention is given fo the developnient and
utilization of populations with maximum genetic diversity.

516. ADVANCED TOPICS IN PLANT GENETICS AND BREEDING
Fall term. Credit one hour. Given in alternate years. Two-hour lecture and
workshop discussion to be arranged. Mr. Jensen“and invited paricipants.
Study in de?_th of advanced research and other topics of special relevance
to plant genetics and breedm(i. Examples of research topics are: somatic
hybridization, host-pathogen re atlons,hlps, parameters of yield, mutation or
radiation breeding, uses, of male sterility, world germ-plasnt resources, mass
selection, plant comfetltlon and population dtynamlcs. A feature of the course
will be the accumulation of a series of position papers on challenging sub-
jects. Topics will be handled as subject units with lectures, discussions, visit-
Ing specialists and outsjde readings. Individual students will be given the
reSponsibility for preparing a comprehensive position paper for class criticism.

450. SPECIAL PROBLEMS IN RESEARCH

Fall, spring, or summer term. Credit one or more hours by arrangement with
instructor.” Members of the departmental staff.

622. SEMINAR

Fall and sprin? terms. Without credit. Members of the departmental staff
and graduate students.

STATISTICS AND BIOMETRY

200. DATA COLLECTION AND INTERPRETATION
Spring term. Credit three hours.

407. COMPUTER TECHNIQUES FOR STATISTICS AND BIOLOGY

Fall term. Credit two hours. Prerequisite or corequisite: an introductory
course in statistics. Mr. Searle. , - ,

Introduction to uses of computers in_ statistics: calculation of elementary
statistical analyses, techniques of sampling and simulation, and availability
of library programs. CUPL, the Cornell University Pro?rammmg Language,
will be faught and used for problem solving; use may also be made of some
library programs.
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408. STATISTICAL ANALYSIS |

Fall term. Credit three hours. Prerequisite: Mathematics 112 or consent of
instructor. Mr. Solomon. , _

Statistical theory is developed for the analysis of discrete data. The con-
cepts of statistical inference, are introduced with emPhasw on discrete distri-
butions and their applications in_biology. Concepts and techniques from
probability theory including conditional™ probability, moments J)robablllty
generating functions, and Markov chains are Introduced as needed.

409. STATISTICAL ANALYSIS Il

Spring term. Credit three hours. Prerequisite: 408. Mr. Solomon.
Thé concepts developed in 408 are extended fo the, analysis. of data from
continuous distributions. Emphasis on biological applications is maintained.

411. STOCHASTIC MODELS IN BIOLOGY

Spring term. Credit three hours. Given in alternate years. Prerequisite: 409.
Discussion é)erlod arranged. o

An introduction to stochastic processes in blologa/. The necessary mathe-
matics and statistics will be introduced as needed. Recurrent events;, random
walk models, Markovian processes, hirth-and-death processes, epidemic proc-
esses, competition and predation, diffusion processes, and other models
currently used in ,bIO|Ot%ICEl| theory will be discussed and applied. Special
emphasis will be given the various processes applied to genetics.

412. DETERMINISTIC MODELS IN BIOLOGY

Spring. term. Credit three hours, Given in alternate years. Prerequisite: 409.

An“introduction to deterministic mathematical models in biology. The
application will be from the biological viewpoint. The necessary” mathe-
matics will be introduced as needed. Finite differences, differential equations,
logistic, growth and decay, and other deterministic models corresponding to
those introduced in 411 will be discussed.

417. MATRIX ALGEBRA IN BIOLOGY AND STATISTICS
Fall term, Credit three hours. Prerequisite: equivalent of one year of college
algebra. Mr. Searle. , S o
Elements of matrix algebra with applications in biology and statistics.
Arithmetic procedures and other matrix operations; rank “and linear inde-
pendence, latent roots and vectors, solving linear equations, generalized in-
verses, direct sums and products. Use of matrices in regression analysis and
linear statistical models.

510. STATISTICAL METHODS |

ll:JaII It]errp. Credit four hours. Prerequisite: permission of instructor. Mr.
rquhart.

1qhe distributions of statistics encountered in biological and other fields are
considered from the point of view of elementary probability notions and by
sampling from known populations, The results, with principles of experi-
mentation, are applied to_the conduct of experiments and interpretation of
results. Topics include point and interval estimation, tests of hypotheses and
of significance, the treatment of discrete data, methods involving rank sum
procedures, the consideration of normal pogulatlons, the one-way analysis of
variance and simple linear regression. Empnasis is placed on basic staistical
principles, criteria for selection of statistical techniques and the application
of these techniques to a wide variety of biological situations.
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511. STATISTICAL METHODS Il

Bprmg %erm. Credit four hours. Prerequisite: 510 or equivalent. Mr.
rquhart.

the_work of 510 is continued. Topics include multiple and curvilinear
regression, .complex analyses of variance and covariance, The analysis of
variance discussion considers treatment designs, single degree of freedom
contrasts, the simpler experimental designs, “samplifg errors, fixed, mixed
and random models, and the effect of disproportionate numbers. When
apPropr_late, the computer is considered as the reasonable way to have
calculations done.

513. DESIGN OF EXPERIMENTS |

Eaél term. Credit four hours. Prerequisite: 409 and 511, or equivalent. Mr.
ederer,

_Principles and techniques of experimentation; theoretical concepts; exten-
sions and variations of the comRIeter randomized, randomized complete
block, and latin square designs; the factorial experiment and confounding;
fractional replication includifg response surface designs, lattice designs, cross-
over designs, augimen_ted and other designs; covariance analyses; efror rates;
test and “interval estimation for ranked” means; sample size; variance, com-
ponent analyses; unequal number analrses; the place of orthogonality in
design: andda(ljvanced statistical methodology under various fixed, mixed, and
random models.

514. DESIGN OF EXPERIMENTS I

Spring term. Credit four hours. Prerequisite: 513. Mr. Federer.

_ A continuation of the work in 513 with emphasis on the role of confound-
ing in experimental and treatment designs. Generalized forms of analyses and
construction are presented, followed by a discussion from selected topics on
long-term ~ experiments, combination of results from several experiments,
seguentlal_ experimentation, variance component analyses, estimation pro-
cedures, linear hypotheses, heritability studies, multivariate analyses, unequal
numbers analyses, and related topics.

517. LINEAR MODELS

Spring term. Credit three hours. Prerequisite: 417, 511, and Math 370 or 371.
Sand™U grades. Mr. Searle. _ o _
_Introduttion to multinormal variables and distribution of quadratic forms;
linear statistical models, estimable functions and testable hypotheses; regres-
sion models, experimental design models, variance components models, ‘and
combinations thereof.

518. SPECIAL TOPICS IN SEQUENTIAL SAMPLING, BIOASSAY,

NONPARAMETRIC STATISTICS, ETC.

Spring term. Credit three hours. Prerequisite: 511 or equivalent. Mr. Robson.
Topics include the principles and meth,odolo?y of bioassay, discriminant

functions, sequential analysis, nonparametric methods, mark-recapture meth-

ods, and path analysis.

519. STATISTICAL GENETICS
%ﬁ)rinRg term. Credit three hours. Prerequisite: 513 and Mathematics 371,
r. Robson.

An introduction and application of the theory of Markov chains to mating
systems including selling, sibbing, backcrossing,” and random mating, with a
discussion of genetic variance component analysis.
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499. SPECIAL PROBLEM IN STATISTICS AND BIOMETRY

Fall, spring, or summer term. Credit one or more_hours by arrangement with
instructor.” Prerequisite: permission to register. Biometrics Unit" staff.

PLANT PATHOLOGY

Faculty: Durward F. Bateman, Steve V. Beer, Carl W,_Boothroyd, Robert S.

Dickey, A. Watson Dimock, R. Kenneth Horst, Warren T. Johnsan, Edward D.

Jones, George C. Kent, Richard P. Korf, James W. Lorbeer, William F. Mai,

Roy L. Milfar, Lester C, Peterson, William F. Rochow, A, Frank Ross, Otto E.

\S/\?rml_tz, Arden F. Shcrf, Wayne A. Sinclair, H. David Thurston, Robert E.
ilkinson.

At Geneva: Alvin J. Braun, Samuel W. Braverman, Robert M. Gilmer, John
B. Glltpatrlck, John J. Natti, William T. Schroeder, Michael Szkolnik, Jerry K.
eymoto.

At Farmingdale: Martin B. Harrison, Charles E. Williamson.
At Riverhead: Robert C. Cetas.
Field Representative: Durward F. Bateman, 351 Plant Science Building.

MAJOR AND MINOR SUBIJECTS

Plant Pathology
Mycology

A stydent majoring in one of these subjects is generally advised not to
minor in the other.

ADMISSION REQUIREMENTS. The applicant must hold a baccalaureate
degree from an accredjted college or university. Broad training in the bio-
qulcal and_ physical sciences IS €ssential; coursé work or experience in plant
pahologg is not required. Admission is based on quality of undergraduate
work and promise as a graduate student, rather than on numbers and types
of courses completed. The applicant must present his scores on the Graduate
Record Examination Aptitude Test.

LANGUAGE REQUIREMENTS. There is no general forei?n language re-
quirement for the M.S. and Ph.D. degrees; however, compelence in one or
@ore fﬁrelgn languages may be required by the chairman of the Special
ommittee.

EXAMINATIONS, Every student majoring in ,Plant pathology or mycology
Is_expected to take anoral, or oral and written, qualifying examination
within the first twelve months after reglstratlon. This examination, required
by the Field, is designed to assist the student and his Committee in chartmg
the student's program of study. A candidate for the M.S. degree will be hel
responsible for a“terminal thesis and subject matter examination. A student
in "the Ph.D. degree program must pass a comprehensive Admission to
Candidacy Examination, designed to test his knowledge of subject matter
pertinent” to the doctoral degree. It may be oral, or oral_and written, and
will be adminjstered by the Remal Committee. An oral Final Examination
on the thesis is required for the Ph.D. degree.

FINANCIAL AID. A number of fellowships and scholarships are available,
and many assistantships are awarded by the Department.
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Research and Study Opportunities

Excellent onortunltles for graduate studg( and research are offered in all
Bha,ses of plant pathology and mycology. Students become familiar with the
asic principles of disease as caused by the maior ?roup_s of plant atho_Fe,ns
(bacteria, fungl, nematodes, and viruses). Excellen _e?,mpment and facillties
are availaple or research under the guidance of specialists in the department.
Summer field trips with staff members give students experience in diagnosing
diseases and in_observing up-to-date control practices. All students are en-
couraged to assist with téaching in the elementary course in plant pathology
and to become familiar with extension techn.l(i.ues.. .

Students electing plant pathology as a specialization may work with any of
several staff members in crop-oriented research, e.g., diseases of forage, fruit,
ornamentals, potatoes, vegetables, shade trees and “shrubs, small grains, corn,
and turf grasses; or they may specialize in research programs in specific_areas
of plant pathology, e, bact,erloloqy, epidemiology nematologP/, physiology
of disease, virology, and tropical plant pathology. Students will also find"a
stimulating program_ of research and teaching ‘I mycolo%y. Major students
ma)[/ concéntrate’ their research in cytology, genetics, morphology, physiology,
or taxonomy. . _ _ .
_An outstanding mycological and J)Iant, pathological herbarium, superior
library facilities, "excellent’ controlled-environment™ facilities, modern equ-
ment,” and cooperation with faculties of related fields enable students
follow a broad range of research programs.

Further information concerning the Field is given in a brochure Graduate
Study n Plant Pathology and Mycology at Cornell, which may be obtained
by_writing the Field Representative.

The major interests of the staff members follow.

D. F. Bateman: teaching and research, disease and pathogen physiology.

S. V. Beer: research, fruijt diseases, disease physiology. _

C. W. Boothroyd: teaching, general plant pathology; research, corn diseases,
soil-borne pathogens. _ ,

R. S. Dickey: teaching and research, phytopathogenic bacteria.

A. W. Dimock: research, soil-borne pathogens, relation of environmental

R.

w

0

factors to disease development and disease control.
K. Horst: extension and research, diseases of florist and ornamental plants.
.CIT.bJohnﬁon: extension, pests of trees and shrubs on home grounds, 4-H
ub work.

E. D. Jones: extension and research, diseases of potatoes, potato certification,
foundation seed programs. ,

G. C. Kent: teaching,"advanced plant_pathology; research, diseases of cereal
crops, pathological hlstolml]y, epidemiology.

R. P. Korf: teaching, myco o?y; research, ‘taxonomy, morphology, cytology,
ecology, and physiology of fungi. _ _

J. W. Lorbeer; teaching, mycology; research, diseases of vegetables, soil-borne
pathogens, funﬁal genetics, epidemiology. ,

W. F. Mai: teaching, nematolog(?/; research, etiology and control of diseases
caused by nematodes, nematode physmlogY and “taxonomy.

R. L. Millar: teachin L?eneral lant’ patho
fection, diseases of field and forage crops. _

L. C. Peterson: research, development of disease-resistant potatoes, potato
diseases, diseases caused by Phycomycetes. . o

W. F. Rochow: research, virus diseases of cereal crops, aphid transmission of
plant viruses.

ogy; research, ‘physiology of in-
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A. F. Ross: teaching, plant virology; research, viruses and virus diseases,
interaction of plant viruses. )

0. E. Schultz: extension, diseases of potatoes, grain, and forage crops.

A. F. Sherf: extension, vegetable diseases. _

W. A. Sinclair: teaching, extension and research, diseases of trees and shrubs.

H. D. Thurston: teachmlg and research, tropical plant diseases and control.

R. E.twlllkmson: research, diseases of vegetable crops, virus diseases, disease
control.

Off-campus: o _ o

A. ). Braun: research, small fruit diseases, nematology, virology, fungicides.

S. W. Braverman: research, %Iant introductions, disedse resistance.

R. C. tCetas: research, vegetable and potato diseases, fungicides, breeding for
resistance.

R. M. Gilmer: research, deciduous fruit diseases, virology.

J. D. Gilpatrick: research, fungus diseases, fungicides. , _

M.f B. Hta_rrlson: research, diseases caused by nematodes, turf diseases, soil
umigation.

. J. Natti: research, ve%etable diseases, fungicides, breeding for resistance.

W. T. Schroeder: research, vegetable diseases, fungicides, breeding for resist-

[

ance.

M. Szkolnik: research, fruit diseases, fungicides, systemics. .

C. E. Williamson: research and extension, diseases of florist crops, nematol-
o;gy, soil fumigation.

J. K- Ueymoto: Tesearch, virology.

Courses

301. ELEMENTARY PLANT PATHOLOGY

Every fall and alternate spring terms. Credit three hours. For graduates who
have had 110 formal course work in plant pathology. Prerequisite: Bjological
Sciences 101-102 or 103, or equivalent. Lecture, T Th 11:15. Plant Sciencé 37.
Laboratory, T W Th or F 2-4:25. Plant Science 341. Conferences to be
arranged, " Mr. Boothroyd. , ,

_An”introductory colrse dealing with the nature, cause, and control of
disease in plants.” Representative “diseases of cultivated crops are studied in
the laboratory.

309. COMPARATIVE MORPHOLOGY OF FUNGI

Fall term. Credit four hours, For graduates who have had no formal course
work in myc,oloqy. Prerequisite; a one-_?[ear sequence of _botang or equivalent,
and Rermlssmn 0 register. Lecture, T Th 9:05. Plant Science 336. Laboratory,
T Th 125 4:27. Plant Science 326. Mr. Lorbeer.

An introductory course in mycology. Emphasis is placed on morphology
rather than on taxonomy.

[401. BIOLOGICAL ASPECTS OF PLANT DISEASE]
Spr,ingi term. Credit four hours. Given in_ alternate years. Prerequisite: Bio-
logical Sciences 101-102 or 103-104 or equivalent, intfoductory chemistry and
%ermlssmn to register. Lectures, T Th 11:15. Plant Science 27._Laboratory,
Th 2-4:25. Plant Scignce 341. Mr. Millar. Not given in 1970-71. ,
Examines the ecological, cytolo ical, _physiological, biochemical, qenetlc,
entomological, epidemiological and sociological ‘aspects of disease. ‘In the
laboratory emphasis is on illustration of these aspects. through experimenta-
tion utilizing fungi, bacteria, nematodes, viruses, and insects.
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403. PATHOLOGY OF TREES AND SHRUBS

Sprintl; term. Credit three hours. Prerequisite: a course in introductory plant
athology and fermlssmn to reqister. Lecture, W F 10:10. Plant Science 336.
aborafory, F 1:25-4:25. Plant Science_ 342. Mr. Sinclair.

For students who desire some specialized knowledge of diseases of trees and
shrubs and their diagnosis and control.

501. ADVANCED PLANT PATHOLOGY

Fall term. Credit four hours. Prerequisite: a_course in_introductory plant
athology and permission to register. Lecture, T Th 11:15. Plant Science 336.
aboratory, T Th or W F 2-4725, Plant Science 342. Mr. Millar. ,
Designed to acquaint the student with the basic principles and techniques

of the “science of phytopathology and to, provide an adequate foundation for

successful prosecution of research in this area.

502. PRINCIPLES OF PLANT DISEASE CONTROL

Spring term. Credit three hours. Offered in_alternate years. Enrollment
limited to twenty-four students. Prerequisite: 501 or equivalent, and permis-
sion to reﬁlster. Lecture, T 11:15. Plant Science 336. Laboratory and discus-
sion, T Th 271:25, Plant Science 342. Mr. Kent. ,

_For graduate students who expect to teach_or perform research in educa-
tional institutions, experiment stations, or agricultural chemical companies in
connection with the development and use 0f plant disease control materials
and methods, Emphasis is placed upon the philosophies_underlying the four
principles of plant disease control: exclusion, eradication, protection, and
immunization. Attention is given to the existing bod%,of,knowledge upon
which present disease control practices are based. Objectives are 'to help
students interested in plant protection equip themselves not only to apply
GXISUUOQ methods and materials but to improve “PO” them bty developing
new ideas, etc., especially in situations where control of planf diseases re-
quires new approaches.

505. PLANT VIROLOGY

Fall term. Credit three or five hours; in special cases, permission may be
obtained to enroll for lectures only (two_hours_credit). For students with
majors or. minors in plant Pathology and, in special cases, for other graduate
students interested in viro ogg._Prereuzumte: 501 or permission to “register.
Lecture, T Th 10:10. Plant “Science 336. Laboratory, F 1:25-4:25. Virology-
Nematology Laboratory. Mr. Ross. . o _

Designed to provide advanced graduate students with basic information on
the plant viruses and on the diseases they cause.

[506. PLANT NEMATOLOGY] .

Spring term. Credit three hours. Offered in alternate years. For Praduate stu-
dents with majors or minors in plant pathqlog>{5 and, in special cases, other
students interested in nematology. Prerequisite: 501 or permission to_ register.
Two lectures and one or thréé two-hour moming laboratory periods %er
week. Lectures, Plant Science 336. Laboratory, Virology-Nematology Labo-
ratory. Mr. Mai. Not offered in 1970-71. -

Anatomy, .morphology, and taxonomy of plant parasitic forms and non-
?arasmc soil-inhabjting forms of nematodes are studied. Plant pathogenic
orms also are considered from the standpoint of host-pathagen relationships,
host ranges, life cycles, and the symptoms they cause. Principles and methods
of control are discussed.
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507. BACTERIAL PLANT PATHOGENS

Spring term. Credit two_hours. Offered in alternate years. For graduate stu-
dents with mabors or minors in plant patholo?y; othiers by Fermlss,lon only.
Prerequisite; 501 or permission to regilster. Lectdre, F 9:05."Plant Science 336.
Laboratory, F 2-4:25. Plant Science 304, Mr. Dickey. . ,

_Designed to provide students with basic information on  bacterial plant
diseases and phytopathogenlc bacteria. The laboratory will include some of
the more important techniques used in the study of batterial plant pathogens.

[508. DISEASE AND PATHOGEN PHYSIOLOGY]

Fall term. Credit three hours, Offered in alternate years, For graduate stu-
dents with ma%ors or minors in plantfatholo%' otfiers by permission only.
Prerequisites: 501, Biological Sciences 240 and 231, and permission to register.
Lecture, F 9:05, Plant SCience 336. Laboratory, F 1:25-4:25 and one gerlod to
be arranged. Plant Science 344, Mr. Bateman. Not offered in 1970-71,

Designed to provide students with insight into the mechanisms of patho-
genesis and altered metabolism of diseased plants.

531. SPECIAL PROBLEMS IN MYCOLOGY OR PLANT PATHOLOGY

Fall or spring term, or both. Credit three or five hours each term. Registra-
tion by permission. Three to five weekly laboratory periods of three hours
each. Staff members. , ,

For work in mycology, modern techniques and the experimental approach
are stressed In areas stch as physiology, developmental morphology, genetic
systems, or cytotaxonom?/. _ _

For work in plant pa,h,oIQPy, for minor thesis or problems, or for students
wishing to develop familiarify with modern techniques in some phase of the
sclence:

[541. PHILOSOPHY OF PLANT PATHOLOGY]

Fall term. Credit two hours. Offered in alternate years. Designed for Ph.D.
students majoring in plant athologg. Prerequisite: 501, 569, and at least two
other courses from 502, 505, 506, 507, and 508, or permission to register.
Conferences, M W 8-9:55. Plant Science 422. Mr. Kent. Not offered in 1970-71.

Examination of the concepts of plant pathology as they relate to the
approach to basic and applied research problems; teaching, and extension.

[569. ADVANCED MYCOLOGY]

Fall term. Credit three hours. Given in alternate years, Prerequisite: 309 or
e%uwalent, a _course mgenetlcs, and permission_of ‘the instructor. Lecture, M
10:10. Plant Science 336. Laboratory, M W 1:25-4:25. Plant Science 336. Mr.
Korf. Not offered in 1970-71. , ,

Part of a three-course sequence (569, 579, and 589) designed especially for
students specializing in mycology or plant. pathology. Each course is inde-
pendent, and the sequencé may be taken in any order. Emphasis is placed
on taxonomy, but other aspects’of mycolq?y are émbraced. Practice in identi-
fication of Specimens is stressed, as 15 critical evaluation of keys and mong-
graphs. Field work is required. Higher Basidiomycetes are covéred in detail.

[579. ADVANCED MYCOLOGY]

Spring| term. Credit four hours. Given in alternate years. Prerequisite, time,
and place same as for 569. Mr. Korf. Not_offered in 1970-71,

Part of a three-course sequence (569, 579, and 589) described under 569.
Emphasis is placed on taxonomy and on mechanisms of variation in fungi,
Optional field trips will be announced. Rusts, smuts, Phycomycetes, and
Fungi Imperfecti are covered in detail.
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589. ADVANCED MYCOLOGY

Fall term. Credit three hours. Gjven in alternate Years. Prerequisite: 309 or
Its equivalent, a course in genetics, a course in plant or animal taxonomy,
and permission of the instructor. Lecture, M 10:10. Plant Science 336. Labo-
ratory, M W 1:25-4:25, Plant Science 326._Mr. Korf.

Part of a three-course sequence (569, 579, 5892 described under 569. Em-
Ehasm is placed on_taxonomy and taxonomic methods, and on nomenclature.
ield work is required. Ascomycetes are covered in detail.

645-654. CURRENT TOPICS

Fall and spring terms. Credit to be arranged. For graduate students with
E’pleutalsmterest‘lszzm a particular area. Prefequisite: ‘permission to register.
ant Science 422, . .
Weekfy discussions of current topics in special areas of plant pathology
and mycology. Students will be required to do extensive reading of currernit
literature and to present oral and written reports.

645. PLANT VIROLOGY
Messrs. Ross and Rochow.

646. PLANT NEMATOLOGY
Messrs. Mai and Harrison.

647. BACTERIAL PLANT PATHOGENS
Mr. Dickey.

648. PHYSIOLOGY OF PLANT DISEASES
Messrs. Bateman and Millar.

649. MYCOLOGY
Mr. Korf.

650. DISEASES OF VEGETABLE CROPS
Messrs. Lorbeer and Wilkinson.

653. PATHOLOGY OF TREES AND SHRUBS
Mr. Sinclair.

654. DISEASES OF FLORIST CROPS
Mr. Horst.

655. PLANT DISEASES IN AGRICULTURAL DEVELOPMENT
Mr. Thurston.

656. ENVIRONMENT AND DISEASE DEVELOPMENT
Mr. Dimock.

661. SEMINAR

Fall and spring terms. Credit one hour. Required of all graduate students
}&kmg}l work in" the department. T 4:40-5:40. Plant Sciencé Seminar Room.
r. Mai.

671. PLANT PATHOLOGY COLLOQUIUM

Fall and spring terms. Credit one hour. First and third Thursdays 8-10 P.M.
Plant Science Seminar Room. Staff and graduate students.
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BIOLOGICAL SCIENCES 498. VIROLOGY
(See the listing in this Announcement for the Field of Microbiology.)

POMOLOGY

Faculty: G. D. BIanFied, L. L. Creasy, L. J. Edgerton, M. B. Hoffman, G. H.
Oberly, L. E. Powell, Jr., R. M. Smock, J. P. Tomkins.

At Geneva; J. C. Cain, J. N, Cummins, Q. F. Curtis, Jr., J. Einset, C. G.
Forshey, W. J. Render, R. C. Lamb, D. K. Ourecky, N. J. Shaulis, R. D. Way.

Field Representative: L. J. Edgerton, 120 Plant Science Building.

MAJOR AND MINOR SUBJECT
Pomology

GENERAL REQUIREMENTS. An applicant to_ this Field need not have
done his undergraduate work in horticulture. 1t is important, however, that
he have a good background in the basic sciences and an interest in fruit
?Iants. A knowledge of botanical and chemical subjects is particularly help-
ul. During_his gfaduate work the student Is expected to become well ac-
quainted with the Field of Pomology and with other Fields closely allied to
his thesis problem. A candidate, for the M.S. degree is required to pass a
final examination. A student registered in a Ph.D. degree program must take
a qualifying examination in addition to the examinations required by the
Graduate School (see p. 11).

MAJOR AND MINOR SUBJECTS. Pomology. is approved as & major subject
and as a minor subject when the majoris in ‘another Field.” However,
pomology, vegetable Crops, and floriculture are generally not permitted as
major-minor combinations.

LANGUAGE REQUIREMENT. There is no general foreigin language re-
quirement_ for the M.S. and Ph.D. degrees; however, competence in one or
r&wgrrnem{totg%lgn languages may be required by the chairman of the Special

Research and Study Opportunities

Cornell University has two Departments of Pomology under its jurisdiction:
one on the main” Ithaca campus and one on its Geneva campus flfl)[/) miles
away at the New York State Agricultural Experiment Station. Members of
these Departments are currently engaged in a great variety of research
projects concerning qrowth-r,egulatlng substances,” post-harvest physzO%,
mineral nutrition, cold hardiness, rest period, root Initiation, root stocks
fruit set and_development, fruit breeding, plant pigments, and general
cultural practices. Students satisfy their codrse work requirements atIthaca
but, depending on their thesis problem, may conduct their research at either
the Ithaca or the Geneva campus. Ordinarily one to two years are required
to meet the requirements of a Master's degreé and three to“four Years for the
Pr}.D. degree, although individual studentS may progress at a faster or slower
rate.
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Courses

401. ADVANCED POMOLOGY . .
Fall term. Credit three hours. Offered in alternate years. Prerequisite: 101
and 102 and Botany 235. Lectures, M W F 8. Mr. Hoffman.

A comprehensive stud)r1 of the sources of knowledge and opinions as to
practices in pomology. The results of experiences and research pertaining to
pomology are discussed, with special reference to their application in“the
solution of problems in commercial fruit-growing.

501. SPECIAL TOPICS IN EXPERIMENTAL POMOLOGY

Spring term. Credit three hours. Offered in alternate years. Messrs. Blanpied,

Equerton, Qberly, Powell, Creasy, and Smock.

_ The student 1s expected to Teview cntlcallx and to evaluae the more
ases of pomolo?mal research.

important original papers relating to various Ph ; lo ealch
e topic are fully considered.

Recent experimental methods applicable to

502. RESEARCH . N
Fall, spring, or both terms, Credit two or more hours a term. Prerequisite:
40%1. CMessrs. Edgerton, Hoffman, Smock, Blanpied, Oberly, Powell, Tomkins,
and Creasy.

600. SEMINAR

Fall and sFring terms. Without credit. Required of students taking 502, and
graduate students in pomology. T 11:15. Members of the Departmental staff.

PSYCHOLOGY

Faculty: Henry A. Alker, Alfred L. Baldwin, Harley A. Bernbach, Jack
Bradbury, Urie Bronfenbrenner, Richard B. Darlington, William_C. Dilger,
EleanorJ. Gibson, James J. Gibson, Herbert F. Ginsberg, Bruce P. Halpérn,
Stephen C. Jones, William W. Lambert, Eric H. Lenrieberg, Harry Levin,
James B. Maas, Robert B. MacLeod, Leo Meltzer, Ulric Neisser, Dennis 1.
Regan, Henry N. Ricciuti, Bernard C. Rosen, Thomas A. Ryan, M. E. P.
Seligman, Fred Stollnitz, George J. Suci, G. W. Wilcox.

Field Representative: Eleanor J. Gibson, Morrill Hall.
MAJOR AND MINOR SUBJECTS

Developmental Psycholo History and Systems of Psycholo
Diffe[eﬁtial Psychglogy gaynd Psycho- Mathe¥nat|cal gsgchologe( yenowoRy
logical Tests Personality and Social Psychology
Experimental Psycholog%/ Physiolagical _Psychology

Experimental Psychopathology Psycholinguistics

The following are available only as minor subjects:
Comparative Psychology

General Ps choloqy

Industrial Psychology

Apﬁlicants for admission in ,Psy,choIoX are required to submit scores
for the Gradyate Record Examination (g,dvanced est in Psychology and
Aptitude Test) and for the Miller Analogies Test. An undergraduate major
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in ps choIoPy is desirable, but not re%mred.,Reoords of applicants are
Jud?e in férms of performance in mathematics and natural sciences as
wel ?sd in psychology. Candidates for a terminal Master’s degree are not
accepted.

Special requirements of the Field, such as a statistics or Iangua?e require-
ment, are determined by a Conference consisting of the graduate students
and. the faculty in the” Field. The, student selécts his proqram of stud
individually, in" consultation with his Special Committee. All students will
have some supervised teaching experience during their term of study. ,

The examination for Admission to Candidacy is normally taken dur,mq
the third year of graduate work and is both written and oral, The Fina
Examination for the Ph.D. is an oral defense of the thesis. All oral
examinations are administered by the Special Committee with the addition
of one member appointed by the' Field Representative.

RESEARCH FACILITIES. The top_two floors of Morrill Hall contain offices,
classrooms, and teaching laboratories of the Field. Graduate and faculty
research is conducted at” the Cornell Research Park, at White Hall, and &t
Liddell Laboratory. _ o

Most experimental research using human subjects is done at the Research
Park. A large newly equipped shop Is also located there. _

White Hall provides special rooms for research in problems of perception
and cognition and well equipped, one-way observation rooms for_experi-
ments in_ social psychology. ooperation af the local schools permits field
research in the aréa of Developmental Psychology. o

e Howard S Liddell LaboratorY of Comparative and Physiological

Psycholo%y includes an electrophysiological laboratory, shops, darkroom,
suf er)(, istology laboratory, and facilities for research”with monkeys, dogs,
and other laboratory animals.

FINANCIAL AID. In addition to ?eneral fellowships open to all Fields, teach-
mP feIIowsths and research_assistantships, the following fellowships are spe-
cifically for students in this Field:

NATIONAL INSTITUTES OF HEALTH TRAINEESHIPS IN
EXPERIMENTAL AND SOCIAL PSYCHOLOGY

Stipend $1,800 to $2,400 plus tuition and General Fee.

JOHN WALLACE DALLENBACH FELLOWSHIP IN EXPERIMENTAL
PSYCHOLOGY

Stipend $2,700 pins tuition and General Fee.

Areas of Specialization

DEVELOPMENTAL PSYCHOLOGY

A. L. Baldwjn, U. Bronfenbrenper, E. J. Gibson, H. P. Ginsburg, E. Lenne-
berg, H. Levin, H. Ricciuti, and G. J. Sucl.

_ Specialization in this area normall¥ involves participation in a Program
1P|ntly sponsored by the Fields of syc_hology and Human Development,
he ,Program which emphasizes cognitive development, may be entered
via either Field, Training in research”skills in both™ Fields is recommended.
Current research interestS of the faculty include development of language,
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perception and thinking, intellectual development in natural settings, con-
ceptual and affective behavior in infancy, behavioral maturation, and cog-
nitive socialization.

DIFFERENTIAL PSYCHOLOGY AND
PSYCHOLOGICAL TESTS

H. A. Alker and R. B. Darlington.

Training within the Field of Psychology emphasizes psychometric theory—
test theory, scaling, and factor analysis—and its applications both in psy-
chological” research. and in practical” settings. Excellent relations are main-
tained with the Fields of Education and Human Development and Family
Studies, where training in the use of specific tests is offered.

EXPERIMENTAL PSYCHOPATHOLOGY
H. A. Alker and M. E. P. Seligman.

This area is concerned primarily with research on animal subjects
relating to the effects of stress upon emotional behavior, disruption of
performance, and "experimental neurosis,” and the relation of these phenom-
ena to human psychopathology.

EXPERIMENTAL PSYCHOLOGY

H. A Bernbach, E. J. Gibson, J. J. Gibson, B, P. Halpern_E. Lenneberg,
H. Levin, J. B. Maas, R. B. MacLeod, U. Neisser, T. A Ryan, M. E P
Seligman, F. Stollnitz, and G. W. Wilcox.

Experimental psychology is the stud¥ of basic processes in both humans
and “animals: _learning, “memory, mofivation, perception, sensitjvity, s and
thmkmq. An individual studenf will usually develop a special interest in
one of these basic processes, although he should be familiar with the whole
area. Both experimental method and the facts and theories derived from
experimental observation are stressed. Some of the problems now under
Investigation are the nature of discrimination, attention, the perceiving of
the environment, perceptual learning and development, the transmission of
{ylsual and acoustic) information, the development of concepts, the forma-
ion of learning sets, classical and instrumental conditioning, the acquisition
of helplessness” and " fear, stress and emotion, memory, and the ability to
respond to symbols.

HISTORY AND SYSTEMS OF PSYCHOLOGY
H. A Alker, R. B. MacLeod, M. E. P. Seligman.

This, area is usually studied as aminor in conjunction withmajor
specialization in one of the substantive subjects of psycho_IoFy. Studentswho
m,aJor In history and systems are expected "to take a substantial“minor in
history or philoSophy of science. A readlnqunowledge of the relevant foreign
languages is considered essential for both majors™and minors.
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MATHEMATICAL PSYCHOLOGY
H. A. Bernbach and G. W. Wilcox.

The objective of thls,subAeqt as a major is to train psychologists to develop
theories and relations in_their chosen ‘area_of interest,"and to express these
in mathematical form. The ?eneral requirements for majors are a very
strong minor in the empirical content area of their choicg, a dissertation
that combines original empirical work in the content area with the, appli-
cation of mathematical models, computer experience, and training in
mathematics at roughly the M.A. level. " _

The minor program is intended to give students the mathematical tools
necessary to support their major area of interest. Courses In mathematics
will generally be recommended in addition to departmental courses in
mathematical” behavior theory and methodology.

PERSONALITY AND SOCIAL PSYCHOLOGY

H. A. Alker, U. Bronfenbrenner, S. C. Jones, W. W. Lambert, L. Meltzer,
D. Regan and B. Rosen.

Students may place varying emphases on personality and on social psy-
chology, even “concentrating ‘exclusively upon one or” the other asRect, If
they Wish. Staff research interests in personality include: aggressive behavior,
anxiety and defenses, experimental psychodynamics, persofality assessment,
and emotional communication. Social psychology is taught jointly by members
of the Gradyate Fields of Psychology “and Sociology. Majors “admitted via
Psychology often choose one minor within Socm]ogx. Other relevant minors
include anthropology, child development, or?amza ional behavior, and sta-
tistics. Some current research interests of the faculty include: character
development in the Soviet Union, nonverbal communication, new approaches
to observation methodology, mterPerson,aI evaluations, quilt and persuasion,
attitude change, and cross-cultural studies of socialization.

PHYSIOLOGICAL PSYCHOLOGY
J. Bradbury, B. P. Halpern, and E. Lenneberg.

The student is expected to develop his skill in a variety of bloloqlcal
techniques as well as to become firmly grounded in the experimental analysis
of behavior. Students are advised to Rave one of their minor subjects” in
physiology, biochemistry, neurobiology and behavior, evolutionary Dbiology,
ve er_mar%/, medicing, of physics. ReSéarch interests Include brain-behavior
relationships and sensory pSychophysiology.

PSYCHOLINGUISTICS
E. J. Gibson, E. Lenneberg, H. Levin, R. B. MacLeod, U. Neisser.

This area combines aspects of psychology and linguistics. in the study of
the psychological representation of I_anq,uage, the acqumtlon of Iangua?e,
and Its use in cognition and communication, Some of the interests currently
pursued In the Department are: the effects of linguistic structure on lingujstic
and nonlinguistic behavior, the generality of language processing mechanisms
in other mental operations, the nature of the Switching mechanisms in
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dialect and language choice, the acquisition of reading skill, and the genesis
of ttl]argjguage investigated by means of developmental and comparative
methods.

Students majoring in psycholinguistics frequently select general linguistics
as a minor.

COMPARATIVE PSYCHOLOGY
J. Bradbury, W. C. Dilger, M. E. P. Seligman, and F. Stollnitz.

Comparative psychology is the study of similarities and differences in
the behavior of varjous Species, Staff résearch interests include evolution of
behavior, primate behavior, classical and instrumental conditioning, dis-
crimination learning and perception, and pathological behavior.

GENERAL PSYCHOLOGY
Staff.

General psychology is designed as a minor for students ma*oring in some
other Field, who wish to study some special combination of topics which
overlaps with several of the areas listed above.

INDUSTRIAL PSYCHOLOGY
J. B. Maas and T. A. Ryan,

This area may he elected as a minor subject by students in Ps choIoPy
or other Fields Such as Industrial and Labor Relations, Business and Public
Administration, and Engineering. The emphasis is on research methods and
results concernm? the “efficiency of performance, development of skill in
complex tasks, effects of environment and methods of work, motivation,
job satisfaction, and the evaluation of performance.

Courses

301. AN INFORMATION PROCESSING APPROACH TO PSYCHOLOGY

Fall term. Credit three hours. Pre,re(iumte: one year of mathematics or a
ph?/smal science or consent of the instructor. Mr. Bernbach. ,
ntroductory treatment of_human behavior as the behavior of an infor-
mation processing system. Topics. covered include input and coding . of
Information (detection and perception), storage and retrieval of informdtion
learning and memory), and output processes ?sknl_learnlng and performance),
Iso covered is a treatment of behavior as a choice among alternatives and

the bases of such choices (motivation).

305, PERCEPTION . . .
Fall term. Credit four hours. Prerequisite: two courses in psychology in-
cluding 101. Mr. Neisser. _ : L

The™basic P enomena of visual and auditory perception studied in terms
of the stimulus variables on which they depend and of the mechanisms
involved. Topics include the detection of weak stimuli, perceptual constancy
agd t|IItL_15|on, visual and auditory space perception, motion, and perceptudl
adaptation.
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306. LEARNING
Spring term. Credit four hours. Prerequisite: 101 or equivalent. Mr. Stollnitz.
The fundamental conditions and prmmples of learning, both animal and
human. The basic phenomena of operant conditioning, human verbal and
motor. learning, discrimination Iearnm?, and serial learning will be, studied
experimentally. Traditional and_contemporary theories of learning will
be reviewed, “and selected experimental Titerature will be discussed” with
special emphasis upon recent developments in the field.

307. MOTIVATION

Fall term. Credit four hours. Prerequisite: 101 and 201, or 306, or consent

of the instructor. Mr. Alker. o o N
Factors controlling the initiation, direction, and intensity ~of activity.

Methods of research With emphasis upon experimental and statistical controls,

Evaluation of evidence on ‘major theories, of motivation such as instinct

theory, psychoanalysis, and behavioristic drive theory.

309. DEVELOPMENT OF PERCEPTION AND ATTENTION
ﬂ)rin%,term. Credit four hours. Prerequisite: 305 or consent of instructor.
rs. Gibson. . . . . .
Selection and processing of stimulus information—aobjects, Space, events,
and coded stimuli—in evolution and in individual development: theories
of perceptual learning and experimental methods of studying them.

[311. FEELING AND EMOTION]

Fall term, Credit four hours. Prerequisite;_ nine hours in psychology or
consent of the instructor. Not offered in 1970-71.

313. COGNITIVE PROCESSES

Fall term. Credit four hours. Prerequisite: six hours of psychology or con-

sent of the instructor. . _ .
An examination of the mental processes involved in Ianqua,ge learning

and use, concept formation, and problem solving, and the relation between

language and thinking. Students are required “to carry out a supervised

experimental or observational study.

323. PHYSIOLOGICAL PSYCHOLOGY
Fall term. Credit four hours. Prerequisite; 101 or equivalent, 201 or a 300-
level laboratory course in psychology, Biological Sciences 101-102 or equiva-
lent, and Chemistry 103-104 ‘or equivalent. Mr. Halpern. _

An examination of neuroendocrine and neu_rorg)hysmloglcal functions re-
lated to emotion, learning, eating, and perception.

[324. PSYCHOBIOLOGY]

Spring term. Credit four hours. Prere(%uisite,: a 7%rade of at least B in
323 and consent of the instructor. Not offered in 1970-71.

325. ABNORMAL PSYCHOLOGY
Fall term, Credit four hours. Prerequisite: nine hours of psychology, or
consent of the nstructor. _ . o

An introduction, to the study of disordered behavior. Description of
magor syndromes, mvestlgatlons and theories of etiology, and approaches to
treatment will be covered.
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[326. COMPARATIVE PSYCHOLOGY]

Spring term. Credit four hours. Prere?uisite,: 101, or Biological Sciences
320, or consent of the instructor. Not offered in 1970-71.

L335. PSYCHOLOGICAL PROBLEMS OF ADVERTISING AND MARKET
ESEARCH

SFring term. Credit four hours. Prerequisite: 101 and 350. Mr. Maas. Not
offered in 1970-71.

350. STATISTICS AND RESEARCH DESIGN

Spring term. Credit four hours, Prerequisite: 101 Mr. Darlington. =

Devoted about e,quall)é to elementary apﬁ)lled statistics (Doth estimation
and hypothesis testing) through one-way analysis of variance, and to general
problems in the design and analysis of research projects.

381, SOCIAL PSYCHOLOGY (Sociology 381)

Either term. Credit four hours. Prerequisite: three hours of psychology and
three hours of socml,o?y. Mr. Lambert. , _

Analysis of the history, concepts, methods, and theories used to describe
and, conceptualize the ways in_which peQPIe react to one another in social
settings and in the lahora or)(. Students will work individually_or as teams on
Frogects, using experimental or other empirical .methods.” The topics for
ecfures and reading will include socialization, attitude change, communica-
t|on(,j interpersonal ‘influence, impression formation, leadership, and propa-
ganda.

385 THEORIES OF PERSONALITY (Sociology 385)

Fall term. Credit four hours. Prerequisite: 101 or 1020r consent ofthe
instructor. Mr. Lambert. o _
A critical survey of the concept of personality in literature, the social
sciences, and psychology. A number of the modern specialists will be dis-
cussed at some “length, and recent empirical and_experimenta] work that
has grown out of their thought will be. analgze_d. The empmcal relation_of
personality notions to some” philosophical Deliefs and literary production

will be considered. The emphasis will be mainly upon “normal” personality.

387. PSYCHOLOGICAL ASPECTS OF POLITICAL BEHAVIOR
ESOCloIogy 387) N o
Fall term, Credit four hours. Prerequisite: a course insocial psychology, or

consent of the insfructor. Mr. hAIker. ,
A survey covering the authoritarian per ]

fective deferminants” of “left" and “right” ideology, characteristics of active

political participants. Machiavellianism, stress and”political decision making,

need for power, and political attitude change. An empirical, hypothesis-testing

approach’ will be adopted.

401, PSYCHOLOGICAL TESTING I .

Fall term. Credit four hours. Preregmsne: six hours in psychology and a

course in _elementar%/ stafistics. Mr. Darlingtop. , , ,
Emphasis is on the logical and mathematical problems in the interpretation,

evaluation, and constriction of tests. No training given in administering

tests.

402. PSYCHOLOGICAL TESTING Il

ﬁ)ring term. Credit four hours. Prerequisite: 401 or consent of the instructor.
I arllngaté)n. o .
A more advanced treatment of the topics discussed in Psychology 401,

personality, political Paranoia, af-
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410. INDIVIDUAL DIFFERENCES AND PERSONALITY

Spring term. Credit four hours, Prerequisite: seven hours of psychology, or
consent of the instructor. Mr. Alker. ~ , ,

Survey of theory and research concerning_ individual differences in person-
ality, intelligence, creativity, anxiety, learning, perception, motivation, atti-
tudes, and attitude ha,n%e. Emphasis will be given to the applicability of
ditferent research techniques.

412. RESEARCH DESIGN IN PERSONALITY AND SOCIAL
PSYCHOLOGY

Spring term. Credit four hours. Mr. Darlington.

[414. PRACTICUM AND SEMINAR IN PSYCHOLOGICAL TESTING]

,SIFring term. Credit four hours. Prerequisite: 402 and consent of the
instructor. Not offered in 197071,

416. PSYCHOLOGY OF LANGUAGE

Spring term. Credit four hours. Prerequisite: 313 or consent of instructor.
An“advanced treatment of the nature of the human capacity for language,
the reading process, social and psychological aspects of blllngzuallsm, Speech
%eerﬁte Imemerg'@.gs production. Instruction™ will be supplemented by experi-
XErcIses.

423. BEHAVIORAL MATURATION (Biological Sciences 423)

Fall term. Credif three hours. Prerequisite: familiarity with psychological
tl_heer?r{é%ser%f learning and development and one year of" college ‘biology. "Mr.

Emergence of behavior will be studied in the light of developmental bi-
ology, including. behavior genetics, neuroembryologg and morphogenesis,
Phys(?al maﬁlratlon f the Drain, transformation and allometry as well as
etarding Influences from the environment.

424. BRAIN AND BEHAVIOR (Biological Sciences 424)

Spring _term. Credit four hours, Prerequisite; familiarity with theories of
perception, memory, and physiological psychology, or “permission of the
Instructor. Mr. Le neber?, . .

A theoretical introduction to human neurqlogy,for psychologlsts. This
survey of clinical symptoms and their etiology is désigned to enable students
to make use of disease for research purposes.

426. EXPERIMENTAL PSYCHOPATHOLOGY

gglr_in[%ar}erm. Credit four hours. Prerequisite: consent of instructor. Mr.
i .

T%e ap?li,cation, of experimental methods to behavior. disorders, A survey
of current_investigations of etiology and treatment with special emphasis
upon a scientific approach to pathology.

427. SENSORY FUNCTION (Biological Sciences 427)

Fall term. Credit three hours. Prerequisite: Biological Sciences 320 or
permission of instructors, My. Halpern and Mr. Tappér. _

Sensory receptors and the central nervous system transformation of
afferent,actlvn}/ will be considered in relation to "human and_animal psy-
chophysical data and to the adaptive significance of behavior. The receptor
will’ be examined in terms of anatomy, biochemistry, biophysics of trans-
duction, and the central nervous system’ control of peripheral input. Offered
In alternate years.
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427A. SENSORY FUNCTION LABORATORY (Biological Sciences 427A)

Fal| term, Credit two hours. Prerequisite; 427 (or concurrent replstratlon)
and permission of instructors. Enroliment limited to fifteen studenfs. Messrs.
Halpern and Tapper. | ,

Experiments on the principles of receptor function and afferent neural
activity. Offered in alternate years.

429. PSYCHOPHYSICS AND SCALING

Spring term. Credit four hours. Prerequisite: one year of calculus and a
coursé in experimental psychology, or consent of the”instructor. Mr. Wilcox.

Emphasis on the theory and "application of quantification procedures In
psychology. Topics include subjective magnitudes, audltor?{ and visual dis-
crimination, sensitivity, detection theory, data theory, scaling methods. Of-
fered in alternate years.

461. HUMAN LEARNING AND MEMORY

ﬁ)rmé] term. Credit four hours. Prerequisite: 101, 201 or 301, or equivalent.
r. Bernbach. ) ) ,

Basic processes of human learning and memory,,partlcula,rl¥ for simple
verbal material. Emphasis on the storage and rétrieval of information as
the fundamental unit.

462. DISCRIMINATION LEARNING

Fall term. Credit four hours. Prerequisite; 306 or equivalent. Mr. Stollnitz,
Theories of discrimination learning will be examined in the light of

data.. Discrimination performance of human and nonhuman subjects in

acquisition, reversal, transfer, and Iea(nlngl-set experiments will be included.

Laboratory work will emphasize individual projects.

465. MATHEMATICAL BEHAVIOR THEORY

Fall term. Credit four hours. Prerequisite: one year of calculus. Mr. Wilcox.

The purpose of this course is to give a brief ‘overview of current deveIoF-
ments in mathematical psycholo?y and to develop techniques for the appli-
cation of mathematics to psycho ogAcaI_ theory. Topics covered include choice
behavior, decision theory, slychop ysics, mémory and learning theory, and
information processing models of behavior.

466. THEORIES OF VISION

%péing term. Credit four hours. Prerequisite: consent of instructor. Mr.
ibson.

471-472. STATISTICAL METHODS IN PSYCHOLOGY

Througzhout the ¥ear. Credit four hours, each term. Prerequisite: 201 or
consent of the instructor; 471 is prerequisite to 472. Mr. Ryan. ,

An analysis of the methods for treatln% varigus kinds “of psychological
data. Fall” term: tests of significance and confidence limits, dnalysiS of
variance and correlation. Spring term. complex designs in analysis of
variance, analysis of trends and “covariance, multiple and curvilinear cor-
relation, introduction to factor analysis.

476. INSTRUMENTATION FOR PSYCHOLOGICAL RESEARCH
Fall term. Credit three hours. Enrollment limited to ten students. Prereq-
uisite: consent of the nstructor. Lecture and laboratory totaling three
hours. Messrs. Wilcox, Stollnitz, and staff. = _ .

Principles and use of basic circultry, digital |ORIC, amplifiers and trans-
ducers, mechanical and optical devices, photography.
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480. ALTITUDES AND ATTI TUDE CHANGE (Sociology 480)

Spring term. Credit four hours, Prerequisite: three hours of psychology and
three “hours of sociology. Mr. Regan. _ ,

hA systematic survey of theory” and research on attitudes and attitude
change.

481, ADVANCED SOCIAL PSYCHOLOGY (Sociology 481)

Fall term. Credit four hours, Prerequisite: a course in social psychology
or consent of the instructor, Mr. Regan. , _

Emphasis,_is on the empirical study of social psychological phenomena,
Students will be introduced to empirical laboratory and field methods used
insocial Psycholo y. Substantive problems will provide the focus for the
demonstration anduse of these techniques.

483, SOCIAL INTERACTION (Sociology 483)

Fall term. Credit four hours. Prerequisite: written consent of the instructor,
three hours in psychology, and three hours in sociology. Mr. Hayes..

A field and ldboratory course d,ealln% with the “major dimensions of
interpersonal perception “and behavior. The relation of these dimensions
to self-conception, social roles, group structures and dynamics is examined.
Contemporary research is stressed in the readings. Student projects are
an integral part of the course.

484, EXPERIMENTAL GROUP DYNAMICS (Sociology 484)
Spring term. Credit four hours. Prerequisite: a course in statistics and a
coursé in social or experimental ps%cho ogy. Mr. Meltzer. ,

A practicum. Supervised research experience in the design, execution,
and analysis of experimental research on topics such as group cohesiveness,
group Pr,essures, group goals, leadership, group, performance, and inter-
personal influence and commupication. Students will read and discuss experi-
mental studies as well as pertinent theoretical articles.

486. GROUPS AS SOCIALIZING AGENTS (Sociology 486)

Spring, term. Credit four hours. Prerequisite: two courses in psychology
or_sociology. Mr. Bronfenbrenner.

The course critically examines existing theory and_ research on_the role
of groups .in_shaping the behavior and Values of their members. Particular
attention is focused on such processes as modeling, socialreinforcement, and
pressure to conform in enduring social structures suchas the family, the
Peer group, work teams, and business orgamzatlon_s. Students are expected
0 work independently in assembling and evaluating material relevant to
particular issues.

[488. INDIVIDUAL AND SOCIETY IN THE SOVIET UNION]

Spring term. Credit four hours. Prerequisite: consent of the instructor. Will
be conducted as a seminar. Mr. Bronfenbrenner. Not given in 1970-71.

489, SELECTED TOPICS IN SOCIAL PSYCHOLOGY (Sociology 489)

Either term. Credit ~four hours. Prerequisite: consent of the instructor,

t,\f)lrreejohnoe%rs of psychology, and three hours of social psychology or sociology.
A small djscussion seminar dealing with issues in both social and person-

allt?]/ psychology. Initial discussions Will focus on specific areas of the field

such as “interpersonal evalugtion, attitude change, and group processes. Sub-

sequently the discussions will become more general and” raise such questions



142 PSYCHOLOGY

as what major themes social psychologists are or should be studying and
what the appropriate units of analysis ‘of social behavior are.

[490. PERSISTENT PROBLEMS IN PSYCHOLOGY]
Fall term. Credit four hours. Not offered in 1970-71.

496. SUPERVISED STUDY
Either term. Credit two hours. Staff.

BIOLOGICAL SCIENCES 320. NEUROBIOLOGY AND BEHAVIOR

Spring term. Credit three hours. Prerequisite: Biological Sciences 101-102
or 103-104. Messrs. Camhi, Eisner, Emlen, Gilbert; Halpern, Howland,
O'Brien, Rosenblatt, and Mrs. Salpeter.

BIOLOGICAL SCIENCES 421. COMPARATIVE VERTEBRATE
ETHOLOGY

Fall term. Credit three hours.,Prere(iuisite: Biological Sciences 101-102, or
103-104 and permission of the instructor. Mr. Dilger.

BIOLOGICAL SCIENCES 521-522. BRAIN MECHANISMS AND MODELS

Throughout the year. Credit four hours a term. Prerequisite: one year of
calculus and one” year of biological sciences or psychology, and Consent
of the instructor. Mr. Rosenblatt,” with assistance of guest lecturers.

Graduate Courses and Seminars

Primarily for graduate students, but with the consent of the instructor
may be” taken "by qualified undergraduates. Approximately five tgrad,uate
courses or seminars will be offered each term, the ‘selection t0 be determined
by the needs of the students. Prior to the regjstration priod, the list of
courses and seminars for the following term will be posted, specifying in-
structors, topics to be covered, and hours of meeting. Only grades of Sor U
will be given in the courses listed below.

901-502. GENERAL SEMINAR FOR BEGINNING GRADUATE
STUDENTS

Either term. Credit three hours.

511-512. PERCEPTION
Either term. Credit four hours.

513-514. LEARNING
Either term. Credit four hours.

515-516. MOTIVATION
Either term. Credit four hours.

517-518. LANGUAGE AND THINKING
Either term. Credit four hours.

519-520. COGNITION
Either term. Credit four hours.
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521-522. PSYCHOBIOLOGY
Either term. Credit four hours.

523-524. PHYSIOLOGICAL PSYCHOLOGY
Either term. Credit four hours.

525-526. MATHEMATICAL PSYCHOLOGY
Either term. Credit four hours.

531-532. HISTORY OF PSYCHOLOGY
Either term. Credit four hours.

541-542. STATISTICAL METHODS
Either term. Credit four hours.

543-544. PSYCHOLOGICAL TESTS
Either term. Credit four hours.

545-546. METHODS IN SOCIAL PSYCHOLOGY
Either term. Credit four hours.

547-548. METHODS OF CHILD STUDY
Either term. Credit four hours.

561-562. HUMAN DEVELOPMENT AND BEHAVIOR
Either term. Credit four hours.

575-576. PERSONALITY
Either term. Credit four hours.

577-578. INDUSTRIAL PSYCHOLOGY
Either term. Credit four hours.

581-582. EXPERIMENTAL PSYCHOLOGY
Either term. Credit four hours.

583-584. PROSEMINAR IN SOCIAL PSYCHOLOGY (Sociology 583-584)

Either term. Credit four hours. , , ,
Critical analysis of the major current theories and research in social

psychology.

585. SOCIAL STRUCTURE AND PERSONALITY (Sociology 585)

Fall term. Credit four hours. Mr. Rosen.

A discussion seminar examining the impact of structural factors on
personalléy development, and on “the ways in which individual internal
states and” behavior patterns affect the functioning of social systems.

591-592. EDUCATIONAL PSYCHOLOGY
Either term. Credit four hours.

595-596. THE TEACHING OF PSYCHOLOGY
Either term. Credit four hours.

601-602. PRACTICUM IN THE TEACHING OF PSYCHOLOGY
Either term. Supervisor and credit hours to be individually arranged.
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611-612. PRACTICUM IN RESEARCH

Either term. Apprenticeship in research with individual staff members. The
problem, the supervisor, and credit hours are to be individually arranged.

621-622. THESIS RESEARCH
Either term. Supervisor and credit hours to be individually arranged.

681-682. SEMINAR IN SOCIAL PSYCHOLOGY

Either term. Credit four hours. o
Research oriented analysis of selected topics in social psychology.

683. RESEARCH PRACTICUM IN SOCIAL PSYCHOLOGY
Fall term. Credit four hours.

685. SEMINAR: SOCIAL PSYCHOLOGY OF MODERNIZATION
(Sociology 685)

Spring term, Credit four hours. Mr. Rosen. ,
An~analysis of the interacting effects of social structure and personality
on social change in developing countries.

687-688. SOCIAL PSYCHOLOGY AND PERSONALITY COLLOQUIA
(Sociology 687-688) o
Either term. Credit two_hours. Mr. Meltzer and visiting staff,

Weekly lectures by visiting and Cornell faculgl, sponsored by the Inter-
departmental Progrdm in Social Psychology and Personality, are open to
the general public” Graduate students may €arn credit by reg,ular attendance,
reading_selected wrltln%s by each speaker, and writing” an “integrative term
paper. Each semester the colloquia will concentrate on”a new theme.

STATISTICS

Faculty: Robert E. Bechhofer, Isadore Blumen, Lawrence D. Brown, Mark
Brown, Ro_?,er Farrell, Walter T. Federer, Ivor Francis, Harry Kesten, Jack
Kiefer, Philip J. McCarthy, Narahari U, Prabhu, Douglas S. Robson, Shayle
R. Searle, Daniel Solomon, Frank L. S?ltzer, Howard M. Taylor 3rd, 'N.
Scott Urquhart, Lionel Weiss, Jacob Wolfowitz.

Field Representative: Isadore Blumen, 360 Ives Hall.

MAJOR SUBJECT
Statistics

MINOR SUBJECTS

Provisions _for minoring in statistics are given in the descriptions of the
Fields of Operations Research, Industrial and Labor Relations, Mathematics,
and Plant Breeding and Biometry contained in the Announcements of the
various areas of the Graduate School.

ADMISSION REQUIREMENTS. Since one of the principal aims of graduate
work in the Field of Statistics s that of training Individuals who will have
a thorough knowledge of the theoretical basis of modern statistical method
and will” have demonstrated ability to make 3|?n,|f|cant contributions_ to
this theory, applicants should ordinarily have obfained nearly the equiva-
lent of an” undergraduate major in mathematics. It is strongly ‘recommended
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that applicants resident in the United States during the year before entering
the Graduate School present scores on the Graduate Record Examination
Aptitude Test.

LANGUAGE REQUIREMENT. There is no foreign language requirement
for the M.S. degree. A candidate for the Ph.D. degree "must demonstrate
reading ability in_one language besides English, chosén from among French,
German, or Russian.

PROGRAM OF STUDY. A student majoring in the Field of Statistics must
complete a graduate sequence of courses in mathematical statistics which
has been approved by his Special Committee. Other course work will be
chosen from among the offering of the members of the Field, as listed below.
A doctoral student in the Field ,ordlnanlty has_two minor subjects but
may, In consultation with the chairman of his Special Committee, choose
to work in one minor subject. One minor subject will often he in an area
of interest to the student “in which the methods of statistics find extensive
application. A second minor is usually devoted to mathematics, computing,
ora similar subject.

PH.D. EXAMINATIONS. In addition to the Admission to Candidacy Exami-
nation, which will ordinarily be administered by the student's Special Com-
mittee during or at the end of the third dyear of graduate study, and the
Final Examination on the thesis, the student will” be given a” qualifyin
examination. This examination will occur shortly after the first year o
?raduate stud%/. [t will serve to determing the “ability of the candidate
0 pursue doctoral studies and to assist the Special Committee in developing
a program of study for the candidate.

TEACHING AND RESEARCH INTERESTS OF THE FACULTY. In
extremely broad terms, the teaching and research interests of faculty members
are in the following general areas:” biglogical apallcanons of probability and
statistics (Federer, “"Robson, Searle, Solomon, “Urquhart); engineering and
%peratlons research applications of probability and statistics (Bechhofer, M.,
rown, Prabhu, Taylor, Weiss); mathematical theory of probability and
statistics (L, D, Brown, Farrell, Kesten, Kiefer, Spitzer, Wolfowitz); " social
sclence ap?llcatlons of probability and statistics (BJumen, Francis, McCarthy).
Some of the more specific dreas of current interest are: analysis and
probability theor% (M. Brown, Kesten, Spitzer); desqn and analysis of
experimerits (Bechhofer, Federer, Kiefer, Robson, Searle, Urquhart, Wol-
fownz{' high "~ speed computlnﬁ (Searle); mathematical theory” of staistics
0

gFarre |, Kiefer, Solomon, Wo witz); multiple decision procedures (Bech-
ofer?,; multivariate analysis (Blumen, Francis, UrquhartF}; nonparametric
statistics (Blumen, Weiss);” queuing and inventory theoryé rabhu?; sampling

s (Kiefer, Weiss);

thequ (McCarthy, Robson); _sequential sampling metho
cal control theory "(Taylor); statistical Genetics (Federer, Robson,

statisti
Searle).

Conrses

Descriptions of the following courses may be found in the Announcements
of the various_areas of the “Graduate School under the Fields with which
they are identified: in those sections reference is also made to several ad-
\t/anced seminars, both formal and informal, whose content varies from year
0 year.
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ADVANCED UNDERGRADUATE AND MASTER’S LEVEL
COURSES

Operations Research

9460. INTRODUCTION TO PROBABILITY THEORY WITH
ENGINEERING APPLICATIONS
0DU

R
9470. INTRODUCTION TO STATISTICAL THEORY WITH
ENGINEERING APPLICATIONS

9512. STATISTICAL METHODS IN QUALITY AND RELIABILITY
CONTROL

9570. INTERMEDIATE ENGINEERING STATISTICS

Industrial and Labor Relations

310. DESIGN OF SAMPLE SURVEYS

311, STATISTICS I

410. TECHNIQUES OF MULTIVARIATE ANALYSIS

411. STATISTICAL ANALYSIS OF QUALITATIVE DATA

Mathematics
371. BASIC PROBABILITY
472, STATISTICS

Plant Breeding and Biometry

411, STOCHASTIC MODELS IN BIOLOGY

417.  MATRIX ALGEBRA IN BIOLOGY AND STATISTICS
510. STATISTICAL METHODS |

511. STATISTICAL METHODS Il

ADVANCED MASTER’S AND DOCTOR’S LEVEL COURSES
Operations Research

9560. APPLIED STOCHASTIC PROCESSES

9561. QUEUING THEORY

9562. INVENTORY THEORY
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9565. TIME SERIES ANALYSIS
9571. DESIGN OF EXPERIMENTS
9572. STATISTICAL DECISION THEORY
9573. STATISTICAL MULTIPLE DECISION PROCEDURES

Industrial and Labor Relations
610. ECONOMIC AND SOCIAL STATISTICS
614, THEORY OF SAMPLING

Mathematics

571. PROBABILITY

572. STATISTICAL ANALYSIS

574. ADVANCED PROBABILITY
575. INFORMATION THEORY
673. ANALYSIS OF VARIANCE
674. DESIGN OF EXPERIMENTS
675. STATISTICAL ESTIMATION
676. DECISION FUNCTIONS
677-678. STOCHASTIC PROCESSES

Plant Breeding and Biometry
513. DESIGN OF EXPERIMENTS |
514, DESIGN OF EXPERIMENTS I
517 LINEAR MODELS

518. SPECIAL _TOPICS IN SEQUENTIAL SAMPLING, BIOASSAY
NONPARAMETRIC STATISTICS, ETC.

519. STATISTICAL GENETICS

VEGETABLE CROPS

FacuIKy EImer E. Ewing, John_D. Hartman, Francis M. R. Isenberg, William

elly é) A. Minges, Peter L. Minotti, Henry’ M. Munger, Edwin_B.
QOyer, Jlm L zbun, Roger F. Sandsted, Raymond Sheldrake Robert D.
Sweet Leonard D. Topoleski, Donald H. Walface.

At Geneva: Donald W. Barton, Michael H. Dickson, Gerald A. Marx, Nathan
H. Peck, Richard W. Robinson, Stanton Shannon, Morrill T. Vittum.
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At Riverhead: Stewart L. Dallyn.

Field Representative: Edwin B. Oyer, 148 Plant Science Building.

MAJOR AND MINOR SUBJECT
Vegetable Crops

ADMISSION REQUIREMENTS. Admission to the Field is based on the
quality and nature of the applicant’s prior training as well as on letters of
recommendation. It is not necessary for the previou$. training to have been in
hortjculture. More jmportant is a good background in biological and agricul-
tural sciences together with an interest in eConomic plants.”Farm experience
is an advantage.

LANGUAGE RE?UIREMENTS. Although there is_ no specific foreign lan-
guage requirement by the Field, the Special Committee may recommend_ or
require proficiency i a foreign language in individual instances, depending
on the candidate’s objectives and previous training.

EXAMINATION REQUIREMENTS. For the Ph.D. degree the Field requires
three oral examlnanons:_quallfylnp,, Admission to Candidacy, and a Final
Examination on the thesis. In Cerfain cases the Special Conimittee may re-
quire additional examinations. ,

The qualifying examination is taken early in the program, preferably no
later than the Second term of residence, and is utilizéd in planning the
student’s future course of study. Those in a Cornell M.S. degree program
can utilize the final examination for that degree as a qualifying examination,
prowdedt,a representative of the second minor subject participates in the
examination,

The Admission to Candidacy Examination covers %rlmarl_ly_ course work.
It must be taken at least two”terms in advance of the antiCipated date of
completion of_the thesis investigation. _ ,

The Final Thesis Examination Is taken upon completion of the written
presentation of the thesis research.

TEACHING EXPERIENCE, All MS. and Ph.D. degree candidates in the
Field of Vegetable Crops will be encouraged to obtain teaching experience
before the granting of the degree.

Research and Study Opportunities

Research and study in this Field involves the application of scientific knowl-
edge and methods” to the solution of problems in the production, handling,
rocessmg, and marketing of vegetables, including potatoes and dry beans.
he graduate program provides training not onY in research but also_in
,teachln_?, and extension._Many staff members do_teaching and/or extension
in addifion to research. They may be selected as Special Committee chairmen
or members. Assistantships ‘are available for training in research, teaching,
and extension, , , _

Members of the staff are competent to direct research in many subjects
and problems. The following is a partial listing of their interests.

Pro%s(jsggiolﬁelly, Minges, Oyer, and Sandsted: vegetable crop physiology and
Prgfessors Barton, Dickson, Marx, Munger, Robinson, and Wallace: breeding,
genetics, and variety performance.
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Professor Sweet: chemical weed control, o ,
Professor Isenberg: postharvest physiology, biological aspects of handling
and marketing vegefables. _ ,
Professor Hartman: ‘biological and food technologflcal aspects of marketing,

bjective and subjective” measurement of color, Tlavor, and texture.

Pro edssorts_rt{eldrake: greenhouse crops; structure, systems, soil management,

nd nutrition,

ProfetsgolttTopolesklz youth extension work, pollen physiology and incom-
atibility,

Prg essor Y/lttum: climatology and soil-plant-water relationships. .

Professor Peck: mineral nufrition, fertilization, and cultural practices.

Professors Ozbun and_Shannon: bjochemistry, nutrition, and physiology.

Professor Minotti: mineral nutrition, muck” studies, breeding, . )

Professor Dallyn: potatoes—blackspot, storage, sprout infiibitors, cooking
quality. Othér vegetables—cultural methods, fertilization, irrigation, chem-
ical weed control. , , ,

Professor Ewing: potatoes, especially the interrelations among plant growth
sul&st?nges, enzyme and nucleic acid metabolism, and changes in “plants
and tubers.

D OO

Courses

Specific course, requirements are determined on an individual basis b}é the
Special Committee. The courses listed below are usually taken by Ph.D.
degree candidates. For those with little sgeuallzed course ‘work In vegetable
crops, additional courses at the 100-200 level are suggested. (See the
Announcement of the College of Agriculture for details.)

401. VEGETABLE CROP PHYSIOLOGY

Fall term. Credit five hours. Prerequisite: 211 and Biological Sciences 240 or
equivalent. Lecture, M W F 1L:15. Laboratory, M 2-4:25. Discussion period
arranged. Mr. Kelly. , o

The physiologicdl bases of cultural practice and the application of these
principles’to problems in vegetable production. Original literature_is used to
Illustrate the principles involved. Experimental material is studied in the
laboratory to amplify Iecture,_top_lcs. Subjects discussed include: mineral
nutrition”as influenced by fertilization programs and crop sequence; nutrient
Interactions and induced deficiencies; growth and development; flowering;
fruit setting; growth correlation; senescénce; sex expression; photoperiodism;
vernalization; “and environmental factors affecting growth.

412. POSTHARVEST HANDLING AND MARKETING, ADVANCED
COURSE

Fall term. Credit four hours. Lectures, T Th 11:15. Laboratory, T or W
2-4:25. Mr. Hartman. , , o )
Principles and procedures involved in the distribution, processing, and
%uallty maintenance of vegetables from harvest to the ultimate consumer.
evelopment, validation, and use, present and prosgectlve, of instrumental
measurements, of color, texture, and flavor in vegetables. Specifications, pur-
poses, and utilization of quality standards by food and health-control gov-
ernmental agencies, by food nanufacturers, ‘and by research orq,anlzatlons.
Laboratories” include ‘some field trips to see commercial operations. The
course has the same lectures and laboratories as 212, but requires discussion
periods and special readings and reports.
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413. KINDS AND VARIETIES OF VEGETABLES

Fall term. Credit three hours. Given in even-numbered years. Prerequisite:
permission_to regnlster; notify the instructor of intention to take this course
early in September. Lecture and laboratory, Th F 2-4:25. Two days of
laboratory work preceding the beginning of regular instruction are required.

r. Minges.

Des_lgn%d to help students achieve proficiency in the evaluation of vegetable
varieties through stud¥ of their origin, characteristics, adaptation, and usa%e.
An important part of the course Is the study of crops in the field. The
vegetable seed industry is also discussed.

429. SPECIAL TOPICS IN PLANT SCIENCE EXTENSION

Spring term. Credit one hour. (Additional credit by special arrangement.)
Offeréd in even-numbered years. Lecture, F 8. Discussion period to be
arranged. Mr. Mmges. , , o )

DeSigned for students in the several plant science specialties who wish to
acquire a knowledge of extension activities In preparation for careers in
extension and assoCiated work, such as research and technical work in both
public and commercial organizations, Topics are related to extension in
other countries as well as In the United States. Staff members from other
Plant Science Departments collaborate in teaching the course.

501. RESEARCH METHODS IN APPLIED PLANT SCIENCE

Spring term. Credit_three hours. Given in odd-numbered years. Prerequisite:
ermission of the instructor. Lecture, M W 9:05. Discussion, F 9:05. Mr.

elly.
T%e, Plar_mmg of .research programs as influenced b¥ various economic
administrative, political, and geographic environments. The advantages and
limitations of conventional, experimental designs as they apply to ~specific
research problems. Discussions include a critical interpretation of experi-
mental results from the literature. Many topics are directly applicable to the
student’s thesis research program.

601. SEMINAR

Fall and spring terms. Required of graduate students taking either a major
or minor in this Department. Th 4:30. Members of Departmental staff.

610. SPECIAL TOPICS IN VEGETABLE CROPS

Fall ‘and spring terms. Credit to be arranged. For graduate students with
S eglal interest”in plant physiology. Prerequisite: permission to register. Mr.
zbun.
Weekly discussions of cuyrrent topics in plant physiology as related to
vegetable crops. Students will be required to present oral réports on current
literature and to prepare and present a research proposal.

VETERINARY MEDICINE

Faculty; Max J. G. Appel. William J. Arion, Arthur L. Aronson, James A.
Baker, John Bentinck-Smith, Emmett N. Bergman, Clyde I. Boyer, Jr., Dorser
W. Bruner, Bruce W. Calnek, Samuel G. Campbell,” Leland €. Carmichael,
Alison P. Casarett, Leroy Coggins, Cyril L. Comar, Peter H. Craig, John F.
Cummm%s, A. Gordon Danks, Donald D. Delahanty, Alexander dé_Lahunta,
Alan Dobson, Henry O. Dunn, Howard E. Evans, Julius Fabricant, Francis H.
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FOX, Edgar L. Gasteiger, Jack C. Geary, Jay R. Georgi, James H. Gillespie,
Robert E. Habel, Ste?hen B. Hitchner, Robert F. Kahrs, Francis A. Kallfelz,
John M. King, Robert W. Kirk, Lennart P. Krook, Kyu M. Lee, Frederick W.
Lengemann, I-"hlllp P. Levine, George Lust Kenneth McEntee, Louis L.
Nangeroni, Neil L. Norcross, Fernando M. Noronha, Malcolm C. Peckham,
George C. Poppensiek, John Post, Charles G. Rickard, SteEhen J. Roberts,
George E, Ross, Jr., 0. Wolfgang Sack, Herbert F. Schryver, Fredric W. Scot,
Alvin' F. Sellers, Ben E. Sheffy, Charles E. Stevens, Daniel N. Tapper, John B.
Tasker, John C. Thompson, Jr., Robert H. Wasserman, John H. Whitlock,
Alexander Winter, John F. Wootton,

Field Representative: Lennart P. Krook, E-311 Veterinary College.

MAJOR AND MINOR SUBJECTS
Animal Physiology Veterinary Medicine

Immunochémistry Veterinary Obstetrics_and Diseases of
Parasitology , the Reproductive Organs
Pathogenic’ Bacterlplolgy. Veterinary Pathology
Ph|¥5|c,al Biology (including Veterinary Pharmacology

adiation Biology) Veterinary Surgery
Veterinary Anatomy Veterinary Virology

An applicant from a_country other than the United States or Canada i
requested to include in_his Credentials the results of the Graduate Record
Examination Aptitude Test unless that examination is not given in reason-
able proximity to the student’s home. When the Graduate Record Examina-
tion Is not available, students are requested to submit instead the results of
the College Entrance Board Examination (Scholastic Aptitude Tests). In the
clinical areas, only candidates with the D.V.M. degree are accepted for
graduate work. ) ) ,

For the Master’s degree a reading knowledge of an appropriate language is
desirable but not required. A candidate for the degree of Ph.D. myst demon-
strate reading ability in at least one language Other than English at the
minimum level established by the Language Board of the Graduate Faculty.
This_ language requirement must be completed before the Examination for
Admission to Candidacy. The student’s Special Committee. selects the lan-
guage apﬁroprlate to his area of study and can require additional languages
?r a higner degree of proficiency in" order to achieve professional compe-
ence.

In addition to the Admission to Candidacy and Final Thesis Examinations
required by the Graduate School, all Ph.D’ degree candidates must pass a
Ruall_fyl,ng examination required by the Field. The latter precedes the

dmission to Candidacy examination and usually occurs during the second
semester of work. , _ _

Facilities for graduate study and research in all areas of basic and applied
veterinary medicine offer many unl(ﬂue opportunities, In addition to the
excellent” University libraries, the College has a specialized collection of gver
33,000 volumes and 570 current periodicals. A large and varied clinic
representing all domestic animals is available as a source of material. In
addition to' the animal quarters, pastures, and laboratories on .the main
campus, the College operates several farms and research facilities within
close proximity. These Include the virus disease lahoratories, poultry disease
facilities, sheep and cattle disease farms, and the_radiation biology laboratory.

Graduate students may work for the M.S, or Ph.D, dePrees, or"the D.Sc, in
V.M. (Doctor of Science’in Veterinary Medicine). The [atter degree is char-
acterized by a professional rather”than a research objective. (See the
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Announcement of the New York Veterinary Collﬁl?e for a full description of
the requirements.) A student who holds thé D.V.M. degree from a recognized
college in the United States or Canada may transfer one year’s residence
credit for that work toward the Ph.D. degree.

Courses
ANATOMY

Professors Cummings, de Lahunta, Evans, Habel, Sack.

Facilities are provided for graduate studly in all branches of the science of
anatom% as they pertain to domestic and ,aborator){, animals and wild verte-
brates. | tud){)_and research are encouraged in other Tields of veterinary science
and animal biology which employ morphological techniques in the determina-
tion of experimental results. Students have ‘the opportunity to gain valuable
experience and stimulation by taking part in teaching activities.

The basic requirements for a major in veterinary anatomy include: (1)
satisfactory completion of the professional courses™ in. gross, mlcro_scolmc,
neuro-, and developmental anatomy of the domestic animals, or equivalent
formal instruction; (2) participation in the departmental seminars; (3) ad-
vanced course work Selected from the offerings of the University to suit the
SRemal objectives of the student; (4) a theSis which gives evidence of a
t otrjtl)ugh review of the literature and’a competent treatment of the research
problem.

505. NEUROANATOMY

Spring term. Credijt two hours. Mr. de Lahunta.
A morphological and functional study of the central nervous system of the
domestic animals.

507. DEVELOPMENTAL ANATOMY AND HISTOLOGY
Fall term, Credit four hours. Prerequisite: course work equivalent to that
required for admission to the Veterinary College, glus completion of, or con-
current registration in, 501 or 900, or Zoology 321. A limited number of
nonveterinary students will be admitted by “permission of the instructor.
Messrs, Cummings, de Lahunta, Gray. , ,

Students are provided with serial Sections of the chick and pig for labora-
tory use. The biology of the cells and tissues is illustrated with material taken
from the domestic ‘animals.

508. MICROSCOPIC ANATOMY

Spring term. Credit four hours. Prerequisite: 507 flus completion of, or
concurrent registration in, 502 or 900 or Zoology 322. A limited number of
nonveterinary” students will be admitted by pérmission of the nstructor.
Messrs. Cummings and Gray. .

The_ microscopic structure of the organs and the morphologic evidence
of their function are described and illustrated with preparations from the
domestic animals.

605-606. ADVANCED ANATOMY

Fall and spring terms. Credit to be arranged. Prerequisite; 501, 502, 507, and
508 or similar_preparation in comparative anatomy and histology. Messrs.
Habel, Evans, Sack, and de Lahunta. o

An opportunity for advanced study under personal direction.
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900. VERTEBRATE MORPHOLOGY

FMaII IEerm. Credit three hours. Prerequisite: a course in zoology or biology.
r. Evans,

Designed primarily for graduate students in animal husbandry, nutrition
conservation, and zoology.” Laboratory assignments Iinclude the dissection of
the dog, cow, and chicken.

AVIAN DISEASES
Professors Calnek, Fabricant, Hitchner, Levine, Peckham.

_The facilities for research in avian diseases on the campus include offices,
dla?nostlc and general laboratories, and a disease isolation building holdl,nF
forfy-one tight pens. A poultry disease research farm located on Snyder Hill,
thrée miles” from the _camBus contains a well-equipped laboratory” buildin
and many small isolation ,mldmgs for work with less contagiqus diseases.
disease-free breeding flock is also"maintained for production “of chickens and
fertile eggs. Field material from the_ Ithaca and the four regional branch
du%gnostlc laboratories is readily available.

he Veterinary College, in cooperation with the Long Island Duck Re-
search Cooperative, Incorporated, operates a fully equped diagnostic and
research |aboratory for duck diseases at Eastport, Long Island. Living quarters
at the laboratory ‘are available for graduate students and investigators.

750. DISEASES OF POULTRY

Spring term. Credit three hours. Mr. Levine. o _
Diseases of domestic poultry and other birds are studied with special em-

?hasw on differential diagnosis and control. Fresh and preserved specimens

preorr_%dthe Poultry Diagnostic Clinic are presented during the laboratory
1od.

896-897. CLINICS ANCILLARY

Fall and spring terms, o _

A poultry disease diagnostic clinic open five and one-half days per week
receives specimens from' the surrounding area submitted by “poultrymen,
veterinarians, and poultry service men. Post-mortem examinations and micro-
biological techniques aré employed to arrive at a diagnosis and to render
assistance for disease control on”the farm.

ADVANCED WORK. Graduate students taking a minor in avian diseases
may take advanced work with credits to be arranged.

g@&&ERQNIMAL MEDICINE, OBSTETRICS, AND

Professors Danks, Delahanty, Fox, Geary, Hintz, Kahrs, McEntee, Norcross,
Roberts, Schryver, Winter, and Research Associate Dunn.

Courses are offered covering the general subjects of medicine, obstetrics,
rad_loIoPy and sur?er,y. The patientS in the Ambulatory Clinic, the Large
Animal Surgical Chinics, and the Mastitis Control Program supply an abun-
dant source of valugble research material that is studiéd in cooperation with
other departments in the College. This is particularly true in” bacteriology,
virology, parasitology, pathology, neurology, and metabolic diseases.
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_The Department has strong research programs in_mastitis, especially in the
field of immunochemistry, reproductive diseases of cattle, and nutrition in
relation to bone and joint diseases of horses. .

_ The graduate program is de5|[qned to provide training in research methods
in preparation for & career in feaching or research.

740. EPIDEMIOLOGICAL METHODS

Fall term. Credit two hours. Mr. Kahrs. _

A lecture course dealln? with health and disease from a herd, flock, com-
munity, or population standpoint and emphasizing the, use of knowledge
about”etiology, transmission, and distribution of disease in the development
of preventive’ measures and control programs.

938. REPRODUCTIVE PATHOLOGY
Fall term of even-numbered years. Credit two hours. Prerequisite: 630, 631,
632, and 633. Mr. McEntee. * ,

This 1s an advanced course in reproductive pathology of both male and
female domestic animals with equal emphasis on"gross and microscopic lesions
of their genital tracts.

944, IMMUNOCHEMISTRY
(See description under the heading of Microbiology, p. 155)

970-971. ADVANCED WORK _IN REPRODUCTIVE PATHOLOGY AND

BACTERIOLOGY, MEDICINE, OBSTETRICS, AND SURGERY

Fall and ,sprngterms. Credit one to three hours, as arranged. Messrs. Mc-

Entee, Winter, Roberts, Fox, Delahanty, Schr}éver, Hintz, and Dunn. ,
Properly  prepared  students may undertake Special problems or receive

special assignments in the field ‘of reproductive pathology, microbiology,

equine nutrition, medicine, obstetrics, and surgery.

The, remainder of the courses offered by the Department of Large Animal
Medicine, Obstetrics, and Surgery are primarily desu[;ned for the veterinary
undergraduate student. Since” most of these Students are inatleast their
fifth or sixth year of college, the offerings are at a graduate level:most —of
them have as” prerequisiteS many basic ‘undergraduate Veterinary College
courses and are not Penerallgwo en to nonveterl,narl)gl %raquate students. See

the Announcement of the Néw York State Veterinary College or consult the
professors offering the courses for more detailed information.

670. FUNDAMENTALS OF ROENTGENOLOGY

671, 770. OBSTETRICS AND GENITAL DISEASES

7171, 772, 870, 871. DISEASES OF LARGE ANIMALS

773, 774, 775 GENERAL AND SPECIAL SURGERY AND SURGICAL
EXERCISES

872. JURISPRUDENCE, ETHICS, AND BUSINESS METHODS

MICROBIOLOGY

Professors Appel, Baker, Bruner, Cam\/{;bell, Carmichael, Gillespie, Lee, Lust,
Norcross, Poppensiek, Scott, Sheffy, Winter.
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The laboratories are well equipped with modern apparatus providing
opportunity for advanced work for students who are properly prepared in
pathogenic” microbiology, immunity, immunochemistry, and virology.

340. PATHOGENIC BACTERIOLOGY

S .ri?g term of odd-numbered years. Credit four hours. Messrs. Gillespie and
inter.
Includes microbiology, virology, and immunology.

941. SEROLOGY

Spring term of even-numbered years. Credit two hours. Limited to ejght
students, with preference given to ?raduate students. Permission to register
must be obtained before the end of the recede (fall) term. Prerequisite:
340 or 640, and 641. Messrs. Bruner and Campbell. .
Includes. complement _fixation, —conglutination complement absorption,
hemagglutination inhibition, precipitation, fluorescent antibody techniques,
neonatal isoerythrolysis, and the antigenic analysis of Salmonella cultures.

942-943. ADVANCED WORK IN BACTERIOLOGY, VIROLOGY, OR
IMMUNOLOGY

Fall and sprin% terms. Credit one to three hours, by arrangement.
Special problems or special assignments for properly prepared students.

944, IMMUNOCHEMISTRY

Sprm% term, Credit three_hours. Registration by permission. Mr. Norcross.

Lectures include quantltatl,ve aspécts of the” antibody-antigen reaction,
physical and chemica é)ropertles, of antibodies and antigens, thé mechanisms
of "hypersensitivity, and tissue immunity. Laboratory éxperiments illustrate
the Phen,omena covered in the lectures and familiarize the student with
selected immunochemical techniques.

945. ANIMAL VIROLOGY AND TISSUE CULTURE METHODS

Spring term of odd years. Credit one to four hours, by arrangement. Three
credif hours for two lectures and, one_discussion section; one Credit hour for

one laboratory period. Prerequisite: 340 and/or 630 and 640, except under
S eualhugcumsances. Permission to register required. Messrs. Lee and
armichael.

Lectures will include the biology of animal viruses with em?hasm on topics
of general significance. Lahoratory exercises emphasize methods of tissue
culture presefvation of cell lines, and the application of tissue culture
methods to virology.

946. MICROBIOLOGY SEMINAR

Fall and spring terms. No credit. Mr. Winter. Required of all graduate
students majoring or minoring In microbiology.

PATHOLOGY

Professors Bentinck-Smith, Boyer, Coggins, Georgi, King, Krook, Noronha,
Post, Rickard, Tasker, Whitlock.

The lahoratories are well equipped for advanced work in pathological
anatomy, histochemistry, para,snolo?y, tissue culture, and electron microscopy.
The Department operates diagnostic facilities in which a large number of
specimens for pathological, microbiological, and serological exdminations are
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submitted. Emphasis is placed on necropsy and clinical pathology, nutritional
pathology, parasite ecology, laboratory animal disease, and cancer research.

630. GENERAL PATHOLOGY, LECTURES

Fall term. Credit two hours. Prerequisite: 507 and 508 or the equivalent: at
least one year’s work in anatomy and %hysmlogy also is desirable. In special
cases of students who are majoring_ in |ologby and. eﬁpe,ct to take no further
work in pathology, these prerequiSites may e waived in part; however, 630
will not then bé"accepted as a prerequisite for other courses. Mr. Rickard.

631. GENERAL PATHOLOGY, LABORATORY

Fall term. Credit two hours. Prerequisite: 630 must be taken simultaneously
or have been completed previously. Mr. Rickard.

632. SPECIAL PATHOLOGY LECTURES ,
Spring term. Credit two hours. Prerequisite: 63L. Mr. King.

633. SPECIAL PATHOLOGY LABORATORY

Spring term. Credit three hours. Prerequisite: 632 must be taken simultane-
%JstKQr have been completed previously. Work in hematology is included.
r.”King.

635. ANIMAL PARASITOLOGY

%/Frm\%l term. Credit two hours. Prerequisite: a course in zoology or biology.
r. Whitlock. ] , ,
A systematic study of the helminth and arthropod. parasites of domestic

animals, with particular_emphasis on the identification and bionomics of

the forms of veterinary importance.

636. CLINICAL PATHOLOGY

Spring term. Credit two hours. Messrs. Bentinck-Smith and_ Tasker.

The application of the techniques of hematology, urinalysis, cytology,
semen examinations and other laboratory procedures” in diagnosis; the bio-
chemical chan?es in the blood and other fluids in disease; the study of
pathological alterations in clinical cases.

731 APPLIED PARASITOLOGY

Fall term. Credit three hours. Open only to veterinary students. Prerequisite:

635. Mr. Georgi, o o ,
An organized study of the parasitic diseases of domestic animals, with

P,artlcu_lar emphasis on the features of diagnostic importance. Special atten-
ion will be ?Jven to the laboratory and postmortem  techniques that are of

value in applied parasitology.

930. PATHOLOGY SEMINAR

Fall and spring terms. No credit. Required of all graduate students in
pathology.

931. PATHOLOGY OF NUTRITIONAL DISEASES

Spring term. Credit three hours. Desi%/?edwrimarily for graduate students of
nutrition. Prerequisite: 630 and 631, Mr. Krook.

932-933. ADVANCED WORK IN ANIMAL PARASITOLOGY

Fall and spring terms. Credit one to three hours, by arrangement. Prerequi-
site: 635, Messys. Whitlock and Georgl. , o
Special problems concerned with the parasites of domestic animals.
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936-937. ADVANCED WORK IN PATHOLOGY

Fall and sprin? terms. Credit one to three hours, by appointment.
Special problems or special assignments for properly prepared students.

938. REPRODUCTIVE PATHOLOGY

Fall term of even-numbered years. Credit two hours. Prerequisite: 630, 631,
632, and 633. Mr. McEntee.

939. INTRODUCTION TO LABORATORY ANIMAL MEDICINE

Spring term of even-numbered years. Credit two hours. Registration by
permission. Mr. Boyer. O )

A graduate course designed primarily to emphasize the use of laboratory
animals as tools in biological research. Dogis, cats, mice, rats, guinea pigs,
hamsters, rabbits, nonhuman primates, poultry and several unusual species
will be considered. The course will provide an introduction to management
and disease control, as well as information on certain aspects of the com-
parative anatomy, ecology, behavior, and genetics of these animals. The
selection of species for reésearch as well as an appreciation of the scope and
methodology of the field of laboratory animal medicine will be covered.

PHYSICAL BIOLOGY

Professors Casarett, Comar, Craig, Gasteiger, Kallfelz, Lengemann, Tapper,
Thompson, Wasserman.

Master’s degree and doctoral candidates may. be accepted with a major in
physical blologg (or radiation biology). Emphasis is given to the development
of ‘methods and application of phySical concepts to groblems of normal and
abnormal metabolism. Excellent facilities are available for work with labo-
ratory and domestic animals and_especially in all aspects of the use and
effects of radiation. Currently active research areas include: fission product
metabolism; biological effectS of radiation; mineral metabolism; transport
processes; central “nervous system physiology; receptor physiology; use of
radioisotopes in blO|0%IC&| and clinical research; problems of Tadioactive
contamination of the Tood chain. o ,

Candidates are expected to have a strong background in biological sciences
and either to have had, or to be in a position to take, one year of the
following courses: physical chemistry, physics, biometry, and calculus.

It is recommended “that those candidafes for the Master’s degree who ex-
Fect to become candidates for the doctorate study one or more foreign
anguages.

920. ELEMENTS OF PHYSICAL BIOLOGY

Fall term. Credit three hours. Prerequisite: basic courses in physics, chemistry,
blology, and calculus, or consent of the instructor. Mr. Comar and staff.

LeCtures on atomic and molecular aspects of matter; informational macro-
molecules, membrane and fransport phenomena; Irreversible thermody-
namics; Rhotoblology; biological coding and control; kinetic analysis and
control theory.

921. RADIOISOTOPES IN_ BIOLOGICAL RESEARCH—

PRINCIPLES AND PRACTICE

Spring term. Credit four hours. Prerequisite: a course in guantitative chem-
istry and permission of the Instructor.” Mr. Lengemann and staff.
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Lectures, demonstrations, and laboratory on the fundamentals of atomic
energy procedures and applications to biological research.

922. BIOLOGICAL EFFECTS OF RADIATION

Fall term. Credit three hours. Mrs. Casarett. _ . _

Lectures and demonstrations on radiation physics, radiation chemistry,
radiation effects at the cellular level, radiation effects in multicellular
or%a{nsms, genetic effects of radiation, and radioprotective and radiomimetic
substances.

923. BIOLOGICAL MEMBRANES AND NUTRIENT TRANSFER

Spring term. Credit two hours. Prerequisite: animal or plant physmlo%y,
quantitative and organic chemistry, physics, and cansent of instructor; cellular
ph 5|0l0?y and elementary physical chemistry desirable. Mr. Wasserman.

n intfoduction to elementary biophysical properties of biological mem-
branes, theoretical aspects of permeability and transport, and mechanism of
transfer of inorganic and organic substances across intestine, placenta, kidney,
erythrocytes, bacteria, and other biological systems.

924. FUNCTIONAL ORGANIZATION OF THE NERVOUS SYSTEM

Fall term, Credit three hours for lecture, two hours for laboratory. Prerequi-
site: _phlysmIog)’, organic chemlstr?/, physics, and/or consent of thé instructor;
phgsma,chemlstry and neuroanatomy” desirable. Mr. Gasteiger.

unction of the nervous system ‘will be considered primarily from an
eIectrthysmIoglcaI viewpoint. Where appropriate, important “studies of
reflexo ogx, chémical and feedback control, and comparative anatomy will be
utilized. "Laboratory studies will include. electrical activity of cells,” reflexes,
decerebrate rigidity, acoustic microphonic response, subcortical stimulation,
and evoked and spontaneous cortical activity.

926. PHYSICAL BIOLOGY GRADUATE SEMINAR
Fall and spring terms. Credit one hour. Mr. Comar and staff.

927. SEMINAR: SPECIAL TOPICS IN PHYSICAL AND RADIATION
BIOLOGY

Fall and spring terms. Credit three hours. Mrs. Casarett.

PHYSIOLOGY, BIOCHEMISTRY AND PHARMACOLOGY

Professors Arion, Aronson, Bergman, Dobson, Nangeroni, Sellers, Stevens,
Wootton.

Opportunities are offered for study toward the M.S. and Ph.D. degrees in
the areas of physmloaglcal chemistry,” physiology, and p_harmacologny. reas of
active research Include enzyme kinetic Studies, absorption from fne digestive
tract, carbohydrate and fat metabolic studies in ruminants, chelation of
heavy metals’in the animal body, chelate toxicity, electrolyte metabolism in
dlgrestlve tract disease in rumingnts, and gastric "blood flow.

_The M.S, degree is advised prior to undertaking work for the Ph.D. degree
in the majority of instances. The minor subjects for the Master’s and Ph.D.
degrees aré taken in departments outside the Field of the major.

511. PHYSIOLOGY
Spring term. Credit three hours. Prerequisite: 510, 501, and 502, or Veterinary
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Medicine 900, or Biological Sciences 321-322 and Biochemistry 401. Messrs.
Dobson, Nangeroni, Stevens, Bergman, Sellers. o ,

Physiology of cells, muscle, nefve, nervous system, digestive system, urine
secretion, and temperature regulation.

610. PHYSIOLOGY

Fall term. Credit three hours. Prerequisite: 511, Messrs. Sellers and Bergman,
Phydswltogy of blood, lymph, circulation, respiration, endocrine organs, and
reproduction.

612. PHARMACOLOGY

Sﬁrin_g term. Credit six_hours. Prerequisite: Anatomy 501, 502, 505, 507, 508;
Pnysiology 510, 511, 610, 611; Pathology 630 and”631, or consent of the
instructor, Mr. Aronson, ) , o .

The primary emphasis of this course is on the physiological disposition
and mechanism of action of drugs.

613. TOXICOLOGY

Spring term. Credit one hour. Prerequisite: consent of the instructor. Mr.
Aronson.

910. SPECIAL PROBLEMS IN PHYSIOLOGY
Fall term. Credit to be arranged.

911. SPECIAL PROBLEMS IN PHYSIOLOGY
Spring term. Credit to be arranged.

912. RESEARCH
Fall term. Credit to be arranged.

913. RESEARCH
Spring term. Credit to be arranged.

914, EXPERIMENTAL PHYSIOLOGY FOR GRADUATE STUDENTS

Fall term, Credit three hours. Alternate years. Prerequisite: 510, 501, and

502, or 900, or Biological Sciences 321-322 and Biochemistry. 401. Coregistra-

tI\I/IOrn I{Inan6glgroann'd consent of the instructor are required. Registration limited.
. I

915. METHODS IN PHYSIOLOGICAL RESEARCH

Spring term. Credjt four hours. Prerequisite: Biological Sciences 414 and a
course in bigchemistry, or 914, or equivalent and consent of the instructor.
Enrollment limited. Mr. Sellers and staff. o o

The course will emPhasue principles and ap‘pllcatlon of thsmloglcal meth-
ods for measurement of organ and tissue functions related to” digestion,
absorption, distribution, metabolism, and excretion.

[916. PHYSIOLOGICAL DISPOSITION OF DRUGS AND POISONS]
Spring term. Credit three hours. Prerequisite: a course in biochemistry and
consent of instructor. Not offered 1970, , ,

_Lectures on the absorption, distribution, metabolism, excretion, and selec-
tive toxmtfy of _drugs as well as consideration of environmental aspects on the
problem of toxicology.
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917. PHYSIOLOGY

Spring term, Prereqluisite: Physiology 510, Anatomy 501 and 502, or Anatom
900 or Zoology 311, and Biochenistry 433. (Laboratory: register for 9143/.
Messrs. Bergman, Sellers, Stevens, Dobson, and Nangeron.

_Lectures and demonstrations on cellular thsmIogy, muscle, nervous system,
digestive system, urine secretion, blood and lymph.

918. PHYSIOLOGY

Fall term. For graduate students. Credit three hours. Prerequisite: Physiology
511, Messrs. Bérgman and Sellers.

Lectures and demonstrations on circulation, respiration, endocrine organs,
temperature regulation, and reproduction.

SMALL ANIMAL MEDICINE AND SURGERY
Messrs. Kirk, Ross.

Graduate students may elect to work for the M.S. degree, the Ph.D. degree
or for the D.S¢. in V.M. Femal subjects of study include general and advanced
caning medicine, general canine “surgery, cdnine orthopedic_surgery, and
breeding diseases. of small animals. Basic work in any one of theSe, “special
areas will be reviewed, and advanced work will be given on an assignment
basis. Minor subjects are required in one or more areas of the basic stiences.

Because of the close integration of the Small Animal Clinic with the
De?ar_tment, it is possible for the graduate student to have access to research
material for whatever project he might like to undertake. The facilitjes are
adequate for graduate stud% and research through the cooperation of other
departments within the College.

Z00LOGY

Faculty: John M. Anderson, Antonie W. Blackler, LaMont C. Cole, Howard
E. Evans, Perry W. Gilbert, Jack W. Hudson, Samuel L. Leonard, Edward C.
Raney, Bernard V. Travis, William A. Wimsatt.

Field Representative: William A. Wimsatt, G-45 Emerson Hall.
MAJOR AND MINOR SUBJECTS

Animal Cytology . Embryo_logly

Comparative and Functional Endocrinology
Anatomy Hlstolo%y

Ecology Invertebrate Zoology

ADMISSION REQUIREMENTS. Applicants must submit scores of the Grad-
uate Record Examination Aptitude and Advanced Biology Tests. It is im-
portant that the tests be taken as early as possible in the Year of application
and that scores be submitted not later than mid-February.

All applicants should have completed the equivalent” of a well-rounded
college major in zoology and should have some foundation in the particular
Phase of z0ology they desire to pursue. Courses in organic chemistry, elemen-
ary Physms, and calculus should also. have been completed. “Although
exceptional students may be admitted without having finished one or more
of these requirements, they should then expect to remain in residence beyond
the minimum period to make up the deficiencies.
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LANGUAGE REQUIREMENT, For the Master’s and Ph.D. degrees, profi-
ciency is required in French, German, or Russian; other languages may be
used only by special permission. For foreign students whose native language
Is not ENglish, there Is no language requirement for the Master’s degre¢, but
proficiency in French, German, of Russian is required for the Ph.D" degree.

EXAMINATION REQUIREMENTS. Examinations for graduate candidates
are described on p. 1L of this Announcement.

TEACHING. All candidates are expected to perform in a teaching capacity
for @ minimum of two semesters.

Research and Study Opportunities

The Field of Zoology offers excellent opportunities for graduate study and
research in all phdses of zoology, but particularly “in the descriptive
and experimental aspects of the f0 Iowm(% special subjects: comparative and
vertehrate anatomY with emphasis on the Tunctional arg)roa,chl developmental
blolo?y, endocrinology, general ecologg, h|stoloqy and descriptive embryology,
invertebrate zoology, ?arasnology,, and systematics and biology of fish.
 Membpers of the staff are especially qualified to direct reséarch in subjects
listed, but research need not be limited to these subjects. Faculty research
interests are broad; in general they may be summarized as follows:

J. M. Anderson: general and comparative anatomy of invertebrates, with
emphasis on the” functional histology and histochemistry of Qr([]an systems.
A.de é|OBI%%lFllter: origin of sex cells"and nucleocytoplasmic inferaction in
v .

L. C. Co?e: general ecology, with special emphasis on population phenomena
and the mathematical theory of populations.

H.meEmE(\)/ ntsr:]ec%g] arative verfebrate morphology and the prenatal develop-

P. W, Gilbert; vertebrate functional anatomy, i.e., correlation of habits and
activities of vertebrates with their morphology; hiology of elasmobranch
fishes with emphasis on reproductive patterns and. sense organs. _

J. W. Hudson: environmental physmlo?,y, comparative ph%/smlogy, respira-
tion, hibernation, temperature regulafion, particularly of mammals.

S. L. Leonard: general endocrinology with special emphasis on the anatomical,
physiological,” and biochemical "aspects of the mechanisms of hormone
acfion, reproduction, growth and metabolism. _

E. C. Raney. systematics, life_history, and behavior of Eastern North Ameri-
can freshwater and shore fishes. ,

B. V. Travis: biology and control of arthropods affecting man, taxonomy of
parasitic protozoa. , o . .

W. A Wimsatt: histology, histophysiological and histochemical approach to
problems of reproduction, comparative placentation, and hibernation.

Courses

Courses of graduate interest may be found throu%hout,the University. For
examples in biological sciences, consult other Diological Fields in this
Announcement or in the Announcement of the College of Agriculture.
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Agronomy, 53 _

Anatomy,  105: Comparative and
Functional, 160; at the Graduate
School of Medical Sciences, 105;
Plant Morphology and, 67, Vet-
erinary, 151

Animal Breeding, 58, 60

Animal Cytology, 160

Animal Genetics, 58

Animal Nutrition, 60

Animal Physwlogg/ 151

Animal Science, 59

Apiculture, 86

Aquatic Ecology, 80

Aquatic Sciencé, 75

Bacterl_olo?y _Pathogenic, 151

Behavioral Biology,” 110

Biochemistry, 64 at the Graduate
School of Medical Sciences, 105;
Insect, 86

Biomathematics at the Graduate
School of Medical Sciences, 106

Biometry, 119

Blgﬁhgslcs at the Graduate School of
‘Medical Sciences, 106

Biostatistics at the Graduate School
of Medical Sciences, 106

Botany, 67: General, 67

Brain’ Functions, Theory of (Neuro-
blolog)i), 110

Cell Biology at the Graduate School
of Medical Sciences, 106

Cellular Physiology, 117

Communication Atfs, 72

C%r(r)lmumty and Ecosystem Ecology,

Comparative and Functional Anat-

Comgarati,ve Physiology, 117

Comparative Psychology, 132

Conservation, _75; Forést, 75; Natural
Resources, 75

Cyt,ology, 67: Animal, 160

Dairy Iusbandrg, 60

Dairy Science, 9

Devélopmental Psychology, 132

Differential Psyctiology “and Psycho-
logical Tests,” 12

Ecology, 160; Community and Eco-

system, 80: General, 80; Insect, 86;
Marine, 80; Plant, 67; Population,
80; Terrestrial, 80 ,

Ecology and Evolut|ona%y Biology, 79

Economic Entomology, 86

Embryo_loqy, 160

Endocrinology, 160 _

Entomology, 86 Economic, 86; and
Limnology, 86: Medical, 86

Environmental Physiology, 80

Ethology (Behavioral Bialogy), 110

Evolgn%ary Biology, 80;” Ecology
ana,

Experimental Psycholog%, 132

Experimental Psychopathology, 132

Field Crop Scierce, 53

Fishery Science, 75 )

Floriculture and Ornamental Horti-
culture, 93

Food, 94

Food Chemls_tr?/, 99

Food Microbiology, 99

Food and Nutrition, 94

Food Science (General), 99

Food Science and Technology, 98

Forest Conservation, 75

General Botany, 67

General Ecolog)r, 80

General Psgcho ogqy, 132

e

Genetics, 102; at fhe Graduate School

of Medical Sciences, 106; Animal,
58; Plant, 119
Herpetology 6Vertebrate Zoology), 80
Histology, 16

H%%ry and Systems of Psychology,

Horticulture, Floriculture and Orna-
mental, 93

Ichthyology (Vertebrate Zoology), 80

Immunochemistry, 151

Industrial Psychology, 132

Insect Biochemistry, 86

Insect Ecology 86

Insect MorpRalogy, 86

Insect Pathology, 86

Insect Physiology, 86

[nsect Taxonomy, 86

Insect Toxicology, 86

Insecticide Chemistry, 86
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International Agricultural Develop-
ment, 104, 105

International Food Development, 99

Invertebrate Zoology, 160

Limnology, 86; (Aguatic Ecology), 80

Mammalogy (Vertebrate Zoology), 80

Marine Ec,ologyé1 (Aguatic Ecology), 80

Mathematical slycholog%/, 132

Medical Entomo ogy,

Me1%|5cal Sciences, Graduate School of,

Medicine, Veterinary, 150, 151; at the
Graduate School” of Medical Sci-
ences, 105

Meteorology, 53

MICI’ObIO|Og?/, 107, 108; at the Gradu-
ate School of Medical Sciences, 107;
gFé)Od’ 99: Water and Waste Water,

MycoIoPy 15 .
Natural” Resources Conservation, 75
Neuroanatomy (Neurobiology), 110
Neuroblology and Behavior, 110; at
the Graduate School of Medical
Sciences. 107 ,
Neurochemistry (Neurobiology), 110
Neur_ophysmlogi/ (Neurobiology), 110
N%tnrtljtlognzl’ 94, “113; Animal, 60:"Food
Oceanography (Aquatic Ecology), 80
Qrpitho ?g (Vertebrate Zoology), 80
Paleoecology, 80
Paleopotany, 67
Parasitology, 80, 86, 151
PathoPemc Bactenolong, 151
Pathology, Insect, 86; Plant, 125; Vet-
ermarr, 151 )
Peﬁ%nalty and Social Psychology,

Pharmacolo?y, at the Graduate

Schoo] of" Medical Sciences, 107,
Veterinary, 151

Phyc,ololg)g, b7

Physical Biology, 117, 151

Physiological sycho,log)f, 1
Ph swlo%, 116;” Animdl, 151; Cellu-
ar, 111: Comparative, 117 Envi-

ronmental, 80; at the Graduate
School of Medical Sciences, 107,
Insect, 86; Plant, 67; Sensory (lNeu-
robiology), 110; Vertebrate, 117

Plant Bréeding, 119

Plant Breeding and Biometry, 119

Plant Ecology, 67

Plant Genefics, 119

Plant Morphology and Anatomy, 67

Plant Pathology,” 125

Plant Physiology, 67

Plant Taxonomy, 67

Pomology, 131

Populafion, Ecologa/, 80

Poultry Science , ,

Psgchologlcal Tests, Differential Psy-
hology and, 132

Psycholinguistics, 132 ,

Ps%chology, 1322 Comparative, 132,
evelopmental, 132 Differential,
and, Psychological Tests, 132 Ex-
perimental, 132 Experimental PSX-

ch_oPathology 132, General, 132,

His orY an S¥stems of, 132 Indus-

trial, 132 Mathematical, 132: Per-
sonality and Social, 132 Physio-
logical; 132 , ,

Ra1d5|1at|0n Biology (Physical Biology),

Resources, Natural Conservation. 75

Seed Technolog*, 53 ,
Sensory  Physiclogy (Neurobiology),

So%e;zl Psychology, Personality and,

Soil Science, 53

Statistics, 144

Taxonomy, Insect, 86; Plant, 67

Terrestrial Ecology, 80

Theory of Brain” Function (Neuro-
biology), 110

Toxicology, Insect, 86

Vegetable Crops, 147, 148

Vertebrate Physmlogg 17

Vertebrate Zoology, 80

Veterinary Anatomy, 151

Veterinary Medicirie, 150, 151

Veterinary Obstetrics and Diseases of
the Reproductive Organs, 151

Veterinary Pathology, 1b1

Veterinary Pharmacology, 151

Veterinary Surgery, 151

Veterinary Virology, 51

Water and Waste Water Microbiol-

99&". 9

Wildlife Science, 75

Zoology, 160; Invertebrate, 160; Ver-
tebrate, 80



General Index

Activities for graduate students, 18
A({mlssu])_{] to” Candidacy Examina-
ion, . o
Admission: a};pllcatlons for, 6; cate-
qories of, [; requirements for, 6:
See also individual fields of study
Advanced degrees offered, 7, 26
African Studies, 33 ,
Agricultural Experiment Station (Ge-
neva, New York), 49
American Studies, 43 o
Application: fee, 7; for admission, 6;
for_fellowships, 13
Arecibo lonospheric Observatory, 45
Assistantships; research, 13 residence
credit, as affected by, 13; residence
hall, 16; teaching (fellowships), 13
Brookhaven National Laboratory, 43
Calendars, 1969-70, and 1970-71, see
pages following General Index
Candidate for Degree Only (fee), 25
Career, Summer Plans, Placement, 23
Categories of Admission, 7 _
Center for Environmental Quality
Management, 43 ,
Center “for Housing and Environ-
mental Studies, 44 ]
Center for International Studies, 32
Center for Radiophysics and Space
Research, 45 , _
Center for Research in Education, 45
Center for Water Resources and Ma-
rine Sciences, 49
Change of status, 8
Chind Program, 34
Clinic, 20,2
Comell-Sydney University Astronomy
Center, 46 ~
Counseling Service, 19
Courses and Grades, 18
Degree programs, 26; advanced, 7
Deqree requirements, 8, see also in-
Ividual Fields of study
Development Studies, 46
Division of Biological Sciences, 47
Educlatlonal Tesftfmg Serw?en? ’
mployment; effect on fellowshi
12; foect, on residence credit, ?l
opportunities for part-time, 18 0
portunities for wives of gradua

S,
X

s
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students, 18; see also Research as-
sistantships, and Teaching fellow-
ships -

English Proflmenc " ,

Examinations:  Admission to Candi-
dacy, 11 Final (Master’s degree),
11;"Final (Thesis) (Ph.D. degree,

11; foreign Iangiuage, 12; Graduate

Record, 7: qualifying, 12; see also
individual Fields of “study

Extramural study, 9, 10, seé also Em-
ployment, ,

Fees: “Application, 7; Candidate for
Degree Only, 25; extension for pa%-
ment of, 23; General, 24; for heal
services, 21, 24; In absentia, 25;
refund of, 25; registration deposit
23, Summer Session, 25, Summer
Research, 25 thesis, 25; see also
Tuition o )

Fellowships: application for, 13; noti-
fication date, 16: teaching, 13; see
also individual Fields of Study

Field Representatives, 53

Fields of Instruction, 53; see also the
Index of Fields and Major and
Minor Subjects

Final Examination, 11

Financial support, 12

Foreign language,_ 12

Foreign students, 7, 19.

Gannett Medical Clinic, 20, 21

General Fee, 24

General Information, 18

Grades and Courses, 18

Graduate Center, 19

Graduate Record Examination, 7, see
also individual Fields of study

Grazduate School of Medical Sciences,

5
Graduate work taken elsewhere, 10
Health: history, 20; requirements, 20;
services, 21 °
lef:;her Proficien

xamination,
In absentia study, 25 _
Insurance: medical, 21, motor vehicle,

clyz Foreign Language

22
International Agricultural Develop-
ment Program, 35



International Legal Studies, 36

International students, 7, 19

International Student Office, 19

International studies programs, 32.

Language: examination in, 12 in-
struction in, 12 substitution of, 12

Latin American Studies Program, 37

Lehman Fellowships, 15

Libraries, 31

Living arrangements, 21

Loans, 17

Materials_Science Center, 47

Military Science, Naval Science, Aero-
space Studjes, 48

Motor Vehicles, 22 .

Natlon?]l Center for Atmospheric Re-
search, 51 ,

National Defense Education Act Fel-

lowships, 15

NaH, nal Science Foundation Fellow-
Ips, 15

Snips, .
Near Eastern Studies, 38
Noncandidates, 8 _
Office.of Computer Services, 50
Part-time studies, 10, see also Em-

ployment ,
Photo Science Studies, 51
Placement, Career, Summer Plans, 23
Plasma Physics, 48
Prizes, 17 . _
Program on Comparative Economic
Development, 3
Professional degrees, 26
Prorating of tuition, 24
Professors-at-Large, 3
Provisional Candidates, 8
Qualifying examination, 12
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Refunds of tuition and fees, 25

Regents Fellowships, 15

Re |s|trat2|gn as Candidate for Degree

n 1 5 .

Regisz/ratlon (deposit fee, 23

ReSearch assistantships, 13

Residence credit, 9; ellglblllty as af-
B?Ct%S by employment, 11; transfer

Residence hall assistantships, 16

Resources for research and advanced

stu%/, 3

Sage Graduate Center, 19

Sc ,olarshlgs, 14, see also individual
Fields of study

South Asia Program, 38

Southeast Asia Program, 40

Soviet Studies, 42 .

Special Committee, 8; chairman of, 8

Special facilities and service organi-
zations, 49-51

Statutory Divisions, 24

Statistics Center, 48

Summer Plans, Career, Placement, 23

SuEnGmer research, 10; fellowships for,

Summer Session, 10
Teaching fellowships, 13
Test of "English as a Foreign Lan-

guage, 7
Thesis, 12; fee, 25 _
Transfer of residence credit, 10
Tuition, 23; prorating of, 24: refund
of, 24: Summer Session, 25: Sum-
mer Research, 26; see also Fees
University Libraries, 3L: Archives, 32;
special” collections, 32
University Press, 51



Graduate School Calendar, 1969-70

FALL TERM

Registration, new students

Registration, old students

Fall term instruction begins, 7:30 a.m.

Last day for filing statement-of-courses form and change-
of-committee form and for new students to file nomi-
nation-of-committee forms o ]

Last day for old students to take Admission-to-Candidacy
Examinations in order to have them considered as of
the beginning, of the term i

Lasnguagﬁ Examinations: French, German. Russian, and

anis

LasP day for change of course registration

Thanksgiving recess: Instruction “ends, 110 p.m.
Instruction” resumes, 7:30 a.m. )

Language Examinations: French, German, Russian, and
Spanish

Fall term classes end, 110 p.m.

Christmas recess _ _

Last day for completing all requirements for January
degrees ) ]

Indef)endent study period begins

Final examinations begm

Final examinations en

Intersession begins

SPRING TERM

Registration, new students

Registration, old students ]

Lagguage examinations: French, German, Russian, and

anis

LasPday for filing fellowship and scholarship applications
for the following year

Sprm% term instruction be%ms, 7:30 am.

Last day for filing statement-of-courses form angd change-
of-committee form, and for new students to file nomi-
nation-of-committee forms o )

Last day for old students to take Admission-to-Candidacy
Examinations to have them considered as of the bé-
ginning of the term

Sprln? récess: Instruction suspended, 1:10 p.m.
Instruction resumed, 7:30 a.m.

Last day for change of course registration ]

Language examinations: French,” German, Russian, and
Spanish

Spring term classes end, 1:10 p.m.

Independent study period beging

Last day for completing all réquirements for June degrees

Final examinations hegin

Final examinations en

Commencement

SUMMER

Summer Research period begins
Registration for Summer Session

Last day for filing statement-of-courses form ang change-
of-committee form and for new students to file nomi-
nation-of-committee forms )

Language examination: French, German, Russian, and
Spanish_

Summer Session ends . )

Last day for completing all requirements for September

eqrees )
Sumimer Research period ends
166

1969-70
Sept. U
Sept. 12
Sept. 15
Sept. 26
Oct. 15
Nov. 1
Nov. 2
Nov. 26
Dec. 1
Dec. 6
Dec. 20
Dec. 20
Jan. 16
Jan, 5
Jan. 12
Jan. 20
Jan. 21
Jan. 29
Jan. 30
Jan. 3L
Feb.

Feb.
Feb. 13
March 1
March 28
April 6
April 10
Ma 2
Ma¥ 16
May 18
May 22
gﬁyﬁ 25
2

e
June
Julwe 2% Eg-we
July e
July
July 18
Aug. U
Aug. 28
Sept. 1



Graduate School Calendar, 1970-71 (Tentative)

FALL TERM

Registration, new students

Re?mtratlon, old students

Fall term instruction begins, 7:30 a.m.

Last day for filing statement-of-courses form and changc-
of-committee form and for new students to file nomi-
nation-of-committee forms o )

Last day for old students to take Admission-to-Candidacy
Examinations in order to have them considered as of
the beginning of the term o

Last day for change of course_registration

Thanksgiving recéss: Instruction™ ends, 110 p.m.
[nstructiony resumes, 7:30 a.m.

Fall term classes end, 1:10 p.m.

Christmas recess _ _

La etgrde%)é for completing all requirements for January

Indef)endent study period begins

Final examinations begin

Final examinations en

Intersession begins

SPRING TERM

Registration, new students

Registration, old students ) )

Last day for filing fellowship and scholarship applica-
tions for the following year

Sprmg term instruction e?ms, 7:30 am.

Last day for filing statement-of-courses form and change-
of-committee form and for new students to file nomi-
nation-of-committee forms o )

Last day for old students to take Admission-to-Candidacy
Examinatigns to have them considered as of the bé-
ginning of the term

Sprm? recess: Instruction suspended, 1:10 p.m.
Instruction resumed, 7:30 am. =

Last daY for change of course registration

Spring term classes end, 1:10 p.m.

Independent study period begins,

Ladst dag for completing all requirements for June
eqgrees

F!naP examinations be%ln

Final examinations en

Commencement

SUMMER

Summer Research period begins
Registration for Summer Session

Last day for filing statement-of-courses form and_change-
of-committee form and for new students to file nomi-
nation-of-committee forms

SLummder S]gssmn en?s. ! . or S )
ast day for completing all requirements for September
3egre3/s preting L P

Summer Research period ends
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1970-71
Sept. 10
Sept. 1
Sept. 14
Sept. 25
Oct. 15
Nov. 20
Nov. 25
Nov. 30
Dec. 19
Dec. 19
Jan. 8
Jan. 4
Jan. 1
Jan. 19
Jan. 20
Jan. 28
Jan. 29
Feh.

Feb.

Feb. 12
March 1
March 27
April 5
April 9
May 15
May 17
May 24
May 24
June 1
June 7
June 2
June 2
June 30
Jul

Aug. 3
Au%. 30
Sept. 10

8-week
6-week

|



