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Calendar, 1967-68
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 nom
ination of committee form 

Last day for old students to take Admission to Candidacy 
Examinations in order to have them considered as of 
the beginning of the term 

Language examinations: French, German, and Russian 
Last day for change of course registration 
Thanksgiving recess: Instruction ends, 1:10 p .m .

Instruction resumes, 7:30 a .m .
Fall t e r m  classes e n d ,  1:10 p .m .
Christmas recess
Last day for completing all requirements for January 

degrees
Independent study period begins 
Final examinations begin 
Final examinations end 
Intersession begins
SPRING TERM
Registration, new students 
Registration, old students 
Spring term instruction begins, 7:30 a .m .
Last day for filing fellowship and scholarship applica

tions for the following year 
Language examinations: French, German, and Russian 
Last day for filing statement-of-courses form and change 

of committee form and for new students to file nom
ination of committee form 

Last day for old students to take Admission to Candidacy 
Examinations to have them considered as of the begin
ning of the term 

Spring recess: Instruction suspended, 1:10 p .m .
Instruction resumed, 7:30 a .m .

Last day for change of course registration 
Language examinations: French, German, and Russian 
Last day for completing all requirements for June 

degrees
Spring t e r m  c la s s e s  end, 1:10 p .m .
Independent study period begins 
Final examinations begin 
Final examinations end 
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 nom
ination of committee form 

Language examinations: French, German, and Russian 
Summer Session ends
Last day for completing all requirements for September 

degrees
Summer Research period ends

1967-68 
Sept. 8 
Sept. 9 
Sept. 11

Sept. 22

Oct. 11 
Oct. 28 
Nov. 17 
Nov. 22 
Nov. 27 
Dec. 16

Dec. 27 
Jan. 3 
Jan. 8 
Jan. 16 
Jan. 17

Jan. 26 
Jan. 27 
Jan. 29
Feb. 1
Feb. 3

Feb. 9

Mar. I 
Mar. 23 
Apr. 1 
Apr. 5 
Apr. 20
May 10 
May 11
May 13 
May 20 
May 28 
June 3

May 29
June 17 (8-week) 
June 26 (6-week)

July 5 
Aug. 3 
Aug. 11
Aug. 16 
Sept. 12

(Please see inside back cover for the 1968-69 Calendar.)
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Cornell University

G RAD UATE ED U C A TIO N  A T  C O R N ELL
Graduate education at Cornell is based on the principle tha t no 
objective of a university lies deeper in its tradition or springs higher in 
its aspiration than does the nurture of scholarship. T he advancement of 
learning, the methods of learning, and the criticism of learning occupy 
the highest reaches of university life and work. G raduate 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.

The Graduate School provides an environm ent within which scholarly 
capability is encouraged to emerge, thrive, and transm it itself. T he 
School arranges a set of conditions congenial 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 highly developed libraries, laboratories, 
and other facilities for research; the prospect of independent discovery 
or recovery, of evaluation or revaluation; the daily presence of distin- 
quished teachers; and the hope of attaining a firmly based structure of 
knowledge and a free and independent habit of judgment.

Freedom and independence are key qualities of scholarship, and 
graduate studies at Cornell are ordered so as to preserve them for both 
teacher and student. The Cornell principle is that scholars are begotten 
by other scholars, that judgments are formed by associating with the 
best judges, that learning 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 studies must consist of satisfying the professor rather than 
a mute schedule of requirements. Graduate School standards are high, 
but they are m aintained there not by the pronouncements of an office 
bu t rather by the men after whom such standards are themselves 
fashioned.

T he Cornell graduate student selects not only the study he wishes 
to pursue, but also the scholar under whose tutelage he wishes to pursue 
it. The candidate himself, no one else, makes the choice. Some candi
dates when they apply for admission have in m ind the man or men with
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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. T he supervising professor is called the student’s chairman. 
T he chairman and his associate or associates, also chosen by the student, 
form the student’s Special Committee. All such matters as the outlines 
of study, 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
m ent 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. T he Graduate School sets no course require
ment, no credit-hours requirement, no grade requirem ent. W ithin the 
broad agreements of the Graduate Faculty concerning residence, oral 
examinations, and thesis, the student will be recommended for his 
degree whenever his Special Committee judges him ready to receive it. 
W hen the Committee is satisfied, the requirem ents are.

T he Cornell Graduate School has an enrollm ent 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 m ajority in programs 
leading to the Ph.D. degree.

ADMISSION
APPLICATIONS
T o be considered for admission to the G raduate School an applicant 
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, (2) have adequate prepa
ration for graduate study in his chosen field of instruction, (3) have 
fluent command of the English language, and (4) present evidence of 
promise in advanced study and research. Students from U nited States 
colleges and universities should be in at least the top third of their 
graduating class.

Applications for admission should be requested from the Graduate 
School, Sage Graduate Center, Cornell University. Two letters of recom
mendation from the applicant's m ajor instructors, official transcripts of 
record from all the institutions of higher learning attended, and, where 
required, the Graduate Record Examination or the M iller Analogies 
Test scores complete the application.

T he applications from United States citizens and from foreign appli
cants who reside in the United States or Canada must be accompanied 
by a $15 nonrefundable application fee. Foreign applicants residing 
elsewhere who have been accepted for admission must pay this fee 
before registration.
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Foreign applicants whose native language is not English and who 

have not received their secondary school or university education in the 
English language must take the Test of English as a Foreign Language 
by arrangem ent with Educational Testing Service, Princeton, New 
Jersey 08540, U.S.A., or the Michigan English Language Test by arrange
m ent with the English Language Institute, University of Michigan, Ann 
Arbor, Michigan 48104, U.S.A. T he test scores must be reported directly 
by the testing organization to the Graduate School as part of the essen
tial application information, and no final action on applications will 
be taken until the scores have been received. Both testing programs are 
available throughout the world. Inform ation on times and places for 
administration of the tests may be obtained directly from the addresses 
given above. Since these tests are diagnostic, admission to those appli
cants whose scores indicate unsatisfactory command of English may 
be denied or may be made contingent upon evidence of improved 
command of English.

If English has been the medium of instruction in the secondary 
school or university, a statem ent to this effect signed by a responsible 
officer of a U nited States Embassy or Consulate or by an appropriate 
official of the educational institution involved should be sent to the 
Graduate School.

All applicants for admission and fellowship consideration are urged 
to take the Graduate Record Examination (GRE) A ptitude (Verbal 
and Quantitative) Tests of the Education Testing Service, and to have 
the scores sent to the Cornell Graduate School as part of their appli
cation materials. Inform ation about the times and places of test adm in
istrations may be obtained directly from the Educational Testing Serv
ice, Princeton, New Jersey 08540. The Field listings, pages 48-152, 
should be consulted for Fields requiring the scores of both the A ptitude 
Test and the pertinent Advanced Test.

CATEGORIES OF ADMISSION 
1. Degree Programs
I t  is expected that most applicants for admission will pursue a program 
for an advanced degree. Except under unusual circumstances, those 
who already hold an advanced degree are not perm itted to apply for 
the same degree. Applicants may specify candidacy for the Master of 
Arts or Master of Science or one of the professional Masters’ degrees 
listed on pages 153-156. However, since Cornell has a strong commit
ment to doctoral work, most students are encouraged to enroll in a 
doctoral program. In some fields, students registered in a doctoral pro
gram may be required to seek a M aster’s degree as an initial step in 
the program.



2. Provisional Candidacy
U nder circumstances in which it is difficult to evaluate the academic 
background of qualified applicants, they may be adm itted to provisional 
candidacy. Ordinarily only one semester of study in provisional candi
dacy is perm itted, and the student who fails to qualify for candidacy 
at the end of that time may be requested to withdraw from the U ni
versity.

3. Noncandidacy
W hen staff and facilities are available, the G raduate School will admit 
some applicants who do not intend to work toward an advanced degree 
at Cornell but who have special objectives for formal study or scholarly 
work at the graduate level. In order to be adm itted for study in non
candidacy, the applicant must satisfy all the entrance requirements ex
pected of degree candidates. Registration in noncandidacy is restricted 
to two semesters.

8 DEGREE REQUIREMENTS

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 a request in writing to the Dean of the Graduate 
School asking for transfer to the new status. Reasons for the change in 
status should be given. Provisional candidacy is automatically reviewed 
at the end of each semester, and no letter is necessary in this instance.

DEGREE R EQ U IR EM EN TS 
T H E  SPECIAL COM M ITTEE
T he general degree requirements of the G raduate 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, grade, 
or credit requirements imposed by the Graduate School. T he student’s 
program is developed in conjunction with a Special Committee chosen 
by the student from the area of studies of interest and is designed to 
best fit the specific needs and desires of the individual student. Satis
factory progress toward the degree is also judged by the Special Com
mittee rather than by any arbitrary standards imposed by the Graduate 
School.

T he Special Committee under which a Master of Arts or a Master of
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Science candidate carries on his work is composed of a chairman who 
represents the major subject, and one representative of an appropriate 
minor subject. The Special Committee of a doctoral student is com
posed of a chairman, representing the major subject, and two other 
members representing other areas of interest. T he chairman of the 
Special Committee directs the student’s thesis research. Some Fields of 
study require two minor subjects for doctoral programs while for others 
only one is needed, but all Ph.D. Special Committees have three 
members.

T he selection of the Field and the m ajor subject, as well as the 
chairman of the Special Committee, is made by the incoming student. 
It is the privilege of the graduate student to ask any member of the 
Graduate School Faculty who is in the Field of his major subject to 
serve as his chairman. T he chairman in turn advises the student about 
m inor subjects and faculty members who might be appropriate to repre
sent them on his Special Committee. The choice of m ajor and m inor 
subjects and the formation of the Special Committee must be recorded 
in the Graduate School Office within two weeks of the beginning of 
the first term 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 
making a wise selection of a Committee is so great that the Field Rep
resentative or other faculty member may serve temporarily as the chair
man of the Special Committee while the student seeks a perm anent 
chairman and committee to supervise his programs of study.

The members of the Special Committee decide upon the student’s 
program of study and research and whether he is making satisfactory 
progress toward the degree. They conduct and report on oral exam
inations, and they approve the thesis. T he Committee and the student 
constitute an independent working unit. All members of the Graduate 
School Faculty, however, are free to participate in the scheduled exam
inations and review the theses of candidates for degrees.

T he organization of the Graduate School at Cornell is based on a 
concept of Fields of study which is independent of colleges and depart
ments. I t is thus possible for a graduate student to take courses in 
any division of the University and to choose m ajor and m inor subjects 
without regard to organizational lines.

EXAM INATIO NS
T he Special Committee conducts the examinations that are required 
for the degree. At the discretion of the Special Committee these exam
inations may be entirely oral or both oral and written. T he following 
examinations are required:

For the Master’s degree: a final examination, which under certain 
conditions may be combined with the Admission to (Ph.D.) Candidacy 
Examination.
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For the doctoral degrees: (1) A comprehensive Admission to Can

didacy Examination for formal admission to doctoral candidacy. This 
exam ination may not be taken until two units of residence credit have 
been accumulated and is normally taken in the second or third year. 
Two terms of residence must be credited after this exam ination. (2) 
A Final Examination, which is primarily concerned with the doctoral 
dissertation.

In some Fields a qualifying exam ination is given at an early date to 
determ ine the student’s fitness for undertaking advanced study and to 
enable the Special Committee to plan a program which will make him 
fam iliar with the requisite knowledge and techniques of his chosen field 
of study.

W hen the candidate has completed the thesis, he presents it to the 
Special Committee at the final thesis examination. This exam ination 
is oral and covers subject m atter related to the thesis topic.

FOREIGN LANGUAGE REQUIREM ENTS
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 foreign 
languages beyond the announced requirements.

Candidates required by Fields to demonstrate a reading ability in 
French, German, or Russian must pass the G raduate 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 alternative, candidates 
may pass the reading part of the CEEB college language test with a 
score satisfactory to the Division of Modern Languages. Students who 
take examinations in languages other than French, Germ an or Russian, 
or in a speaking knowledge of any language, should arrange with the 
Graduate School Office for assignment to a suitable examiner. Arrange
ments to demonstrate a higher level of proficiency in a foreign language 
as required by some Fields may be made at the G raduate School Office.

A student may petition the Dean to transfer a language exam ination 
taken elsewhere to his record at Cornell.

Courses designed to aid graduate students in learning how to read 
French, German, and Russian are given by the Division of Modern 
Languages in cooperation with the G raduate School Faculty. T here are 
two courses offered each term — one at the elementary and one at the 
interm ediate level — in each of the languages. Anyone registering for 
them is expected to attend regularly throughout the term, take all 
examinations, and  complete assigned work.

ELEMENTARY FRENCH, GERMAN, or RUSSIAN 151. T hree 
hours. M W  F (time to be announced).

IN TERM ED IA TE FRENCH, GERMAN, or RUSSIAN 152. T hree 
hours. M W  F (time to be announced).
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Candidates for the degrees of Master of Arts or Master of Science are 
required to submit a thesis in fulfillment of the requirements for the 
degree. In some fields a thesis is also required for professional Masters’ 
degrees. Candidates for the doctoral degree must complete a thesis which 
constitutes an imaginative contribution to knowledge. T he faculty 
requires publication of Ph.D. theses by abstract or microfilm.

RESIDENCE
T he Graduate Faculty regards study in residence as essential. Although 
a person working off-campus may attain  proficiency 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 con
tact 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 lectures, 
seminars, and meetings of groups in whose activities he takes interest.

Full-time study for one semester with satisfactory accomplishment 
constitutes one residence unit. T he 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, the time 
required to obtain the degree generally exceeds those minimum require
ments.

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 program may earn no more than two units 
for work done in Summer Research, Summer Session, and the Division 
of Extram ural Courses. At least four of the six required units must be 
earned as a full-time student, earning three-quarters of a residence un it 
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.

Transfer of Residence
Candidates for the Master’s degree may not count study in other gradu
ate schools as part of their residence. Candidates for the doctorate may 
be perm itted to count study for the Master’s degree as equivalent to two 
residence units; those who have received training of an exceptional 
quality and am ount may petition for more. No commitment regarding 
this may be made until after the student has entered into residence 
and his Special Committee has had further opportunity to judge his 
accomplishments. T he residence transferred must not exceed that which 
would have been earned under similar circumstances at Cornell. Credits 
secured during study as an undergraduate or as a special student, even
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for work in courses designed primarily or wholly for graduate students, 
will not be allowed.

Summer Session
T o receive residence credit through registration in the Summer Session, 
the candidate must register in both the Summer Session and the 
G raduate School and must file a statem ent of courses satisfactory to 
his Special Committee. T he completion of eight or more hours of credit 
in the eight-week session, or a minimum of six hours in the six-week 
session, will count as one-half or two-fifths of a residence un it respec
tively, if approved in advance and reported as acceptable by the candi
date’s Special Committee.

Requirem ents for Masters’ degrees may, upon approval of the appro
priate graduate Field, be completed solely during the summer period 
if instruction in the chosen m ajor and m inor subjects is offered. Only 
two residence units for study in the Summer Session may be accepted 
in fulfillment of requirem ents for the doctorate. U pon recommenda
tion by the Special Committee of a student and on approval by the 
Dean of the Graduate School, residence may be transferred for study 
done in one preceding Cornell Summer Session period if such study 
is attested to be an integral part of the graduate program subsequently 
undertaken.

SUMMER RESEARCH
T o  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 assistant- 
ship support. A special summer fellowship program is also available for 
those students who have held teaching fellowship appointm ents dur
ing the previous academic year. Students have access to the regular serv
ices of the University Clinic and Hospital during the summer without 
charge.

U nder certain conditions, students may also accumulate residence 
credit in the summer term.

Part-Time Studies
Essentially, all graduate students at Cornell are full-time students. In 
those cases where employment is necessary, students may hold positions 
requiring up to ten hours of work w ithout reduction of residence credit. 
Teaching fellows and research assistants whose duties require up to 
twenty hours a week are able to obtain full residence credit.

T he legislation with respect to eligibility of part-time employees for 
residence units is as follows.
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E m p l o y m e n t R e s id e n c e  U n i t s  A l l o w a b l e p e r  S e m e s t e r

Total clock
Contributory in 
the major field 
of study and Noncontributory

hrs. per week on campus but on campus Of) campus
0 - 1 0  h o u r s 1 u n i t 1 u n i t 1 u n i t

1 1 - 2 0  h o u r s 1 u n i t s/4 u n i t i/4 u n i t
2 1 - 3 0  h o u r s i/4 u n i t 1 /2  u n i t (See paragraph

below)

If the employment is more than twenty clock-hours per week and is off 
campus, or if it is more than thirty clock-hours per week under any cir
cumstances, a maximum of two-fifths of a residence un it per semester 
may be earned through registration in the Division of Extram ural 
Courses, but this will be perm itted only on the basis of petition ap
proved 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.

Therefore, under the circumstances described above, degree candidates 
may accumulate residence units for course work completed through the 
Division of Extram ural Courses. Instruction is offered in certain fields 
of study both on and off the campus. Fifteen credit hours are the equiv
alent of one residence unit, and six credit hours the equivalent of two- 
fifths of a residence unit — the smallest fraction that will be recorded 
by the Graduate School toward fulfillment of residence requirements. 
Detailed information concerning extram ural courses and registration 
procedures may be obtained from the Division of Extram ural Courses, 
B-20 Ives Hall.

FINANCIAL SU PPO R T
Extensive financial support is available to Cornell graduate students. 
Approximately 3,000 of the 3,300 graduate students have financial sup
port in the form of fellowships, teaching fellowships, and research 
assistantships.

Since the requirements of graduate study are so great, students are 
discouraged from trying to obtain financial support through employ
ment outside their academic interests.

No special forms are available for financial aid. T he applicant should 
check the type or types of appointm ent for which he wishes to be con
sidered on the application for admission form.
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TEACH ING  FELLOWSHIPS
T he duties of a teaching fellow normally involve classroom and lab
oratory instruction of undergraduates and, as such, play a major role 
in the educational process and the academic atmosphere of the U ni
versity. Since a large majority of Cornell’s graduate students eventually 
seek a career in teaching, the experience gained from these appoint
ments 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 im portant that they 
require it of all students in doctoral programs. An appointm ent as a 
teaching fellow is usually in the student’s m ajor field or in one that is 
closely related. The duties require from ten to twenty total clock-hours a 
week of the student’s time, depending on the Field. A teaching fellow 
whose duties are in his major Field of interest and do not exceed 
twenty hours is eligible for full residence credit. T he  rem uneration 
varies widely, but it is usually from $1,900 to $2,700 for an academic 
year and may be supplem ented by a scholarship which covers tuition 
and fees. A special summer fellowship program is also available for 
teaching fellows. Because of possible problems in communication with 
undergraduates, applicants from non-English speaking countries are not 
normally appointed as teaching fellows in their first year at Cornell. 
Appointments are made by departm ent chairmen. Applications for these 
positions should be made to the Field Representative of the Field of the 
m ajor study chosen.

RESEARCH ASSISTANTS
T he duties of a research assistant involve work on a research project. 
T he work performed is frequently applicable to the student’s thesis 
research and is under the direction of the chairman of his Special 
Committee. T he student is required to spend twenty hours a week, but 
if the research is in the field of his major interest he is able to acquire 
full-time residence credit. In  many Fields of study such appointm ents 
are not normally made to students in their first year of graduate study.

FELLOWSHIPS
A fellowship ordinarily is awarded in open competition to a full-time 
student who is a candidate for a higher degree. T he award is made 
as a tax-exempt gift, and it covers not only tuition and fees but may also 
provide a substantial stipend for living expenses during tenure. A stu
dent who holds a fellowship is free to select his own research project, 
and his primary responsibility is to pursue his studies for his degree. 
T he award of the fellowship does not obligate the holder to render 
services to the University, except that in certain fields some teaching



FINANCIAL SUPPORT 15
is required of all graduate students for the sake of the experience 
and training, nor is the holder of a fellowship committed in any way 
in respect to future employment. T he holder of a fellowship may 
accept no other appointm ent or employment without permission of 
the Fellowship Board; however, teaching responsibilities will usually 
be approved as a routine m atter if they contribute to the student’s 
graduate program and do not exceed ten clock-hours of work per 
week.

Fellowships are awarded primarily on the basis of scholastic ability 
and promise of achievement as a graduate student.

T he num ber of academic year fellowships awarded by the Graduate 
School is so extensive that it is impractical to present a listing. (See 
also Summer Fellowship Support, page 17.) Many other fellowships are 
offered to students majoring in certain Fields of study, and some of 
these are noted in the descriptions of the Fields.

A new program has been initiated at Cornell for students in the 
Humanities and in selected Fields of the Social Sciences (Anthropology, 
Economics, Government, Linguistics, Psychology, and Sociology). Its 
aim is to reduce the time required for a Ph.D. degree. This is to be 
accomplished through a greatly 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 guar
anteed support for four full years, including the summers following 
the first academic year. In most cases, there will be fellowship support 
for three of the years, with increasing stipends accompanied by full 
tuition and fees. One year, or in a few cases, up to two years, of 
teaching fellowship will provide both support and valuable experi
ence and training. Dependency allowances will be available. About 
90 percent of those in the program will be given modest summer 
scholarships to enable them to continue their studies throughout the 
year.

Many private and federally supported fellowships are also adm in
istered by the Graduate School. National Science Foundation and 
National Aeronautics and Space Adm inistration Traineeships are avail
able, as well as National Defense Education Act (NDEA) T itle  IV 
Fellowships. NDEA Fellowships offer three years of support to doctoral 
students who are U.S. citizens and who intend to enter a teaching 
career. (Since completion of a Ph.D. program at Cornell normally 
requires four years, and because the program is aimed at prospective 
teachers, NDEA Fellows are normally expected to gain teaching ex
perience and have support during one of the years as teaching fellows.)

T he purpose of the NDEA T itle VI (NDFL) Fellowship program 
is to provide encouragement to 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 pages 
28-38. Applicants who are interested in NDFL Fellowship support 
must so indicate when requesting their application materials for admis
sion. National Institute of Health Traineeships are available and are 
offered by Fields which have been awarded such grants.
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Prospective graduate students should also consider applying for fel

lowships awarded on a national basis by the National Science Founda
tion, the Atomic Energy Commission, the Public H ealth  Service, 
the Woodrow Wilson National Fellowship Foundation, and the Ford 
Foundation. T he deadlines for these programs are usually in the fall 
for the following academic year. In some cases it is possible for winners 
of NSF and AEC awards and PHS Fellows to hold half-time appoint
ments as teaching fellows for an additional stipend.

New York State provides several forms of financial support. T he 
H erbert H. Lehman Fellowship program is open to applicants from 
all states whose interest is in social sciences or public or international 
affairs. T he Fellowships are awarded on a competitive basis and may 
be used only in New York State institutions. Lehman Fellowships 
provide each recipient with $4,000 for the first year of graduate study 
and $5,000 for each subsequent year. New York State residents are 
eligible for Regents College Teaching Fellowships or Regents Fellow
ships for Doctoral Study in Arts, Science, and Engineering. Any of 
these must be applied for in the fall on forms obtained from the 
Regents Examination and Scholarship Center, New York State Edu
cation Department, Albany, New York 12224.

New York State also grants every resident who applies and is certified 
to be a full-time student a Scholar Incentive Payment which may be, 
for graduate students, from $100 to $300 per term in the first year, and 
from $200 to $400 per term thereafter, depending on required tuition 
and income. However, the Scholar Incentive Payment may not exceed 
the am ount that is $100 less than required tuition. Thus, in the state- 
supported divisions of Cornell University the m inim um  and maximum 
Scholar Incentive Payment is $100 a term in any year.

Because all state educational aid is expressly for the purpose of cov
ering educational costs, every w inner of a Cornell fellowship or scholar
ship covering tuition who also wins a state grant, or who is eligible to 
apply for a Scholar Incentive Payment, will have his Cornell award 
reduced by at least the am ount of the minimum Scholar Incentive 
Program award.

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

As agreed upon by some of the members of the Council of Graduate 
Schools in the United States, the regular time for notification of award 
from Cornell of fellowships and scholarships for the succeeding aca
demic years is April 1. All fellowship and scholarship applications 
received by February 1 will be considered for April awards, and each 
applicant approved for award will be notified not 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 G raduate School no later than 
April 15 of their acceptance or rejection of the award. Failure to do 
this by April 22 will be considered a declination. Applications received 
after February 1 may be considered only if vacancies occur.
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SUPPORT IN T H E  HUM ANITIES
Recognizing that the availability of financial support for continuing 
graduate students in the area of the Hum anities is less than in other 
areas, Cornell has made a particular effort to compensate for this in
equity by a special Cornell-supported program. Students in doctoral 
programs in the Humanities area who enter with financial support from 
Cornell, or with nationally awarded fellowships, are guaranteed support 
in the form of an assistantship or a fellowship for a four-year period, 
provided they are making satisfactory progress toward the doctoral 
degree.

SUMMER FELLOWSHIP SUPPORT
T he Graduate School Faculty believes that graduate education, in con
trast to undergraduate programs, 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 assistantships and fellowships. 
Normally the summer period is devoted to informal study and research 
rather than to course work, and no tuition or fees are charged.

Two extensive summer fellowship programs based on financial need 
are noteworthy. One involves awards to those students who have been 
full-time teaching fellows. T he other involves fellowship support 
to students who are in the final stages of their thesis preparation. 
I t is expected that some 200 summer fellowships will be awarded for 
the summer of 1968 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 
undergraduate students and University staff while contributing finan
cially to their own study.

In the women’s area one-third of the fifteen assistantships available 
are reserved for graduate students in the field of Student Personnel 
Administration. T en  assistantships, offering living expenses and a yearly 
stipend, are available to graduate women in other disciplines. Particu
lars and application forms may be obtained by writing to the Office of 
the Dean of Students, 133 Day Hall.

In  the m en’s housing area there are three types of positions, all requir
ing a personal interview. T here are a num ber of counselor positions 
available to single undergraduate and graduate men. Each counselor is 
responsible for a floor containing fifty-five freshmen. Counselor positions



carry free room for the first year and a §200 stipend in the second. T he 
eight head resident positions are open to m arried graduate students with
out children. Each head resident is responsible for a dormitory of 250 
men and five staff. T he head resident lives in a two-room apartm ent and 
receives a §700 stipend.

Applications should be addressed to the Office of the Dean of Stu
dents, 133 Day Hall. T he deadline for application for positions in m en’s 
dormitories is February 1.

LOANS
Only graduate students duly registered in a degree-granting program 
are eligible for loans. This does not include provisional or noncandi
date students.

Cornell utilizes university, state, and National Defense Loan pro
grams. T he total am ount of loan recommended, regardless of source, is 
based upon the financial need of the student as analyzed by the U ni
versity Committee on Financial Aid.

Applications are available at the Office of Scholarships and Financial 
Aid, 105 Day Hall. State loan applications may also be obtained at 
this office.
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PART-TIM E EMPLOYMENT
Additional opportunities for part-time work are often available in con
nection with departm ental research projects or other activities. Applica
tions for this type of work should be made directly to the departm ent 
concerned. If a candidate is employed in research or other work closely 
allied to his academic interest, he may find such employment aca
demically valuable.

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 Finan
cial Aid and keep employment to a minimum. However, the Univer
sity maintains a part-time student employment service in that office.

EMPLOYMENT O PPO R TUN ITIES FOR WIVES 
OF G RADUATE STU DEN TS
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 
laboratories, library work, limited nursing positions, and some adm in
istrative positions. Applications may be made through the Personnel 
Division upon arrival on campus. Applicants for academic positions 
should apply to the specific departm ents in which they are interested.
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In addition to the University positions, the Ithaca area offers oppor

tunities for similar positions in small industrial plants, Ithaca College, 
the local hospital, and various businesses, as well as for teaching posi
tions in the public school system and some professional positions in 
service agencies. Applicants should go to the New York State Employ
m ent Office for further information regarding these opportunities.

GENERAL IN FO R M A T IO N  
ACTIVITIES FOR G R ADUATE STU DEN TS
Cornell is in a small academic town in central New York State. It has 
the advantages 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 brings internationally famous artists to Ithaca. D ra
matic programs, talks by visiting lecturers, and art exhibitions fill the 
weekly calendar of the University and present such a wide choice of 
events that a student cannot possibly attend all in which he is interested.

There are places for graduate students in many extracurricular activ
ities shared by undergraduates; among others are intram ural 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 G raduate Wives’ Club has had a long tra
dition of activity for the wives of graduate students. W illard Straight 
Hall and the Sage Graduate Center provide facilities for graduate 
groups and aid in planning special functions for them.

Cornell United Religious W ork (CURW) includes a range of activities 
for graduate students. Its offices are in Anabel Taylor Hall, which 
serves as a headquarters for chaplains who represent several denomi
nations 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 pools; and indoor skating 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 near by.

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 students. A student’s primary academic counselors are. the 
members of his Special Committee.
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O ther 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 G annett 
Medical Clinic, and the Sage Graduate Center.

IN T E R N A T IO N A L  STU D E N T S
Cornell has, since its founding, welcomed students from abroad. C ur
rently 1,107 foreign students representing 84 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. T his creates w ithin the University community opportunities 
for scholars from other countries to meet and exchange ideas with 
members of the Cornell faculty, who often have first-hand knowledge 
of several countries and understand and appreciate a variety of cultures.

Special study programs within the G raduate School perm it study in 
depth of particular areas such as Africa, Asia, Southeast Asia, Latin 
America, and the Near East. Students from those areas have an oppor
tunity to contribute to such programs.

T he 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 
community are conducted at the beginning of the fall semester. A group 
of Cornell faculty and Ithaca families m aintain a Host Family Program, 
in which foreign students are invited to share in some aspects of Ameri
can family life in the Ithaca community. W ith the University popula
tion a varied one, the community itself, although not large, tends to 
have a more cosmopolitan atmosphere than most o ther small cities, and 
the student can usually find an outlet for a wide variety of interests.

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

HEALTH REQUIREM ENTS ON EN TRANCE
T he following health requirements for entering graduate students have 
been adopted by the Board of Trustees of Cornell University. Failure to 
fulfill these requirements may result in loss of privilege of registering 
the following term. T he responsibility for fulfilling these requirem ents 
rests upon the student.
IM M UNIZATION. A satisfactory certificate of immunization against 
smallpox, on the form supplied by the University, must be submitted
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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 requirem ent cannot be fulfilled by the student’s home 
physician, opportunity for immunization will be offered by the Cornell 
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.

It is strongly recommended by the University H ealth Services that all 
graduate students have immunization against tetanus before entering 
the University. All graduate students may, however, obtain initial and 
all booster tetanus toxoid immunizations at the G annett Clinic for a 
nominal charge.
H EA LTH  HISTORY. Students accepted for admission will be required 
to submit health histories on forms supplied by the University.
X RAY. Every student is required to have a chest x ray. O pportunity 
is given to satisfy this requirem ent during the student’s first week 
on campus. T he cost of the x ray exam ination is included in the 
General Fee. W hen a student who has been away from the university 
for more than a year wishes to re-enter, he must at his own expense, 
once more fulfill the chest x ray requirem ent, and he must also submit 
a new health history.

HEALTH SERVICES AND  MEDICAL CARE
H ealth services and medical care for students are centered in two 
Cornell facilities: T he G annett Medical Clinic (outpatient departm ent) 
and the Sage Hospital.

Students are entitled to unlim ited visits a t the Clinic. Appointments 
with individual doctors at the Clinic may be made by calling or com
ing in person. (An acutely ill student will be seen promptly whether he 
has an appointm ent or not.) Students are also entitled to laboratory 
and x ray examinations indicated for diagnosis and treatment, hos
pitalization in the Sage Hospital with medical care for a maximum 
of fourteen days each term, and emergency surgical care.

If a student requires medical attention when the Clinic is not open, 
an attending physician or emergency service is available at Sage Hos
pital. T he cost of these services is covered in the General Fee.

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

If a student prefers to consult a private physician rather than go 
to the Clinic, or to have the services of a private doctor while a patient 
in Sage Hospital, he must bear tbe cost of these services.
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LIVING ARRANGEM ENTS
D O RM ITO RY  ACCOMMODATIONS. T he University has established 
Sage H all as a graduate residential center. Its dormitory facilities accom
modate approximately 100 men in the north side of the building and 
105 women in the south side. T he Graduate Center, which is available 
for use by all graduate students and faculty, also contains a cafeteria 
seating 200, study rooms, and lounges. In  addition, Cascadilla Hall has 
been remodeled to accommodate approxim ately 160 single graduate 
men.

Applications for dormitory accommodations may be obtained any time 
after January 1 for the coming academic year by writing the Departm ent 
of Housing and Dining Services, 223 Day Hall.
FAMILY ACCOMMODATIONS. T he University, through the D epart
m ent of Housing and Dining Services, has three apartm ent develop
ments for married students and their families. They are Cornell Q uar
ters, Pleasant Grove Apartments, and Hasbrouck Apartments, with total 
housing for about 400 families. All apartments are unfurnished. For 
further inform ation and application, write the Departm ent of Housing 
and Dining Services, Room 223, Day Hall.
OFF-CAMPUS HOUSING. Because it is required that all students live 
in Cornell-approved housing, an office listing off-campus housing facili
ties is m aintained by the D epartm ent of Housing and Dining Services in 
Room 223, Edm und Ezra Day Hall. I t functions as a bureau of infor
mation, m aintaining files of voluntarily listed accommodations 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 m aintain a waiting list of persons 
seeking accommodations.

M O TO R VEHICLES
T he University does not encourage student use of motor vehicles bu t 
recognizes that in certain cases there may be im portant reasons why 
a student needs a m otor vehicle. University regulations apply to all 
types of motor vehicles, including automobiles, motorcycles, motor 
bikes, and motor scooters.

Every student who owns, maintains, or for his own benefit operates 
a motor vehicle in Tom pkins County, during the time the University 
is in session, must register such vehicle with the Safety Division Office, 
even though the vehicle may be also registered by faculty, officers, or 
employees. All students must register motor vehicles within the pre
scribed time for University registration at the beginning of the fall 
term (exception: students who are not then subject to this rule bu t 
later become subject to it must register vehicles within five days after 
becoming so subject). Students entering the University for the spring 
semester or re-entering after a period of absence must register motor
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vehicles with the Safety Division at the time of, or within the time for, 
general registration.

Every student who has a motor vehicle must comply with the follow
ing requirements: (1) the student must be legally qualified to operate 
a motor vehicle in New York State; (2) 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 injury and property damage for the minimum of 
§10,000 -  §20,000 -  $5,000, for the duration of such registration and 
while the vehicle is under the control of the registering student; (4) the 
registration fee covering the fall and spring terms, or any part thereof, 
is §4 and is due and payable in the T reasurer’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 a .m . 

to 5 p .m . Monday through Friday, or from 8 a .m . to 1 p .m . Saturdays. 
Certain areas are restricted twenty-four hours a day; such areas include 
“no parking” zones, dormitory parking areas, and areas listed as limited 
at all times to holders of specific permits.

Special area parking permits are issued only after careful considera
tion by the Safety Division Office. Extenuating circumstances (physical 
disabilities, etc.) are the basis for the issuance of these permits.

T he student’s registration in the University is held to constitute 
an agreement on his part that he will abide by all its rules and regula
tions with regard 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 Flail.

PLACEMENT
T he University Placement Service, 122 Day Hall, assists Cornell men 
and women who are ready for positions in business, industry, govern
ment, and other institutions by supervising the assembling and pre
sentation of personnel records and making arrangements for on- and 
off-campus interviews. G raduate students are advised to register with 
the office approximately a year before they will be available for 
employment.

T he Educational Placement Service, 320 W ait Avenue, performs a 
similar function for those whose vocation is teaching. Many of the pro
fessional schools and colleges m aintain separate placement offices for 
the special professions; their services are available to registered graduate 
students and alumni.
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T uition  and fees* become due when the student registers. Any student 
who fails to pay his tuition, fees, and other indebtedness to the 
University at the T reasurer’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. T he 
Treasurer is perm itted to grant such an extension when, in his judg
ment, the circumstances of a particular case w arrant his doing so. For 
any such extension the student is charged a fee of §5. A reinstatem ent 
fee of §10 is assessed against any student who is perm itted to continue 
or return  to classes after being dropped from the University for default 
in payments. T he assessment may be waived in any instance for reasons 
satisfactory to the T reasurer 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 per cent of the regular 
tuition of the term for each week or fraction of a week between the day 
of registration and the last exam ination day of the term.

Tuition or fees may be changed by the Trustees at any time w ithout 
previous notice.

FEES PAYABLE BY G R AD UA TE STU D E N T S  
Registration Deposit
A deposit of $28 must be made by every applicant for admission after 
the applicant has received notice of acceptance, unless the candidate has 
previously matriculated as a student at Cornell University. This deposit 
is used at the time of first registration to pay the m atriculation fee, chest 
x ray, and examination-book charge, and covers certain expenses inci
dental to graduation if the student receives a degree. T he deposit will 
not be refunded to any candidate who withdraws his application after 
May 22 or after twenty days of his admission approval. This fee is not 
covered by university fellowships, scholarships, or assistantships.

Tuition
T uition  is $200 a term for all students registered in the Graduate School 
whose major chairman is on the faculty of the statutory divisionsf of the 
University. Those with major work in the School of N utrition  also 
pay $200 a term. T uition  in the Field of Education is generally §200 
except in a few cases, where it is $772.50. All students in other divisions
• All statements in this section are prepared by the Treasurer, who alone is author
ized to interpret them.
t  The statutory divisions are the Veterinary College, the Colleges of Agriculture and 
Home Economics, and the School of Industrial and Labor Relations.
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must pay tuition of $772.50 a term. T uition  is payable at the beginning 
of each term.

U pon recommendation by the appropriate college dean and by action 
of the Controller, for each appointm ent in a statutory school or 
college, waiver of tuition in the Graduate School may be made to a mem
ber of the teaching or scientific staff, whose major field of study is in a 
statutory school or college.

Assistants in statutory schools or colleges who are on twelve-month 
appointm ents and who are registered for Summer Research for credit 
in the Graduate School may be recommended for waiver of tuition 
during the summer period 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 departm ent.

Any student who is to receive less than full residence credit because 
of his employment should apply for proration of tuition on forms pro
curable at the Graduate School Office. Tuition  is based on residence 
eligibility. See pages 11, 13.

General Fee
A fee of $275.00, payable at the beginning 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,* or on the faculty 
of the School of N utrition, or (in most cases) of the School of Edu
cation. All others pay a fee of $252.50. This General Fee contributes 
toward the services supplied by the libraries, Clinic and Hospital, and 
the student union in W illard Straight Hall, and pays a portion of the 
extra cost of laboratory courses and general administration.

A student who is regularly registered in the Graduate School for 
either one or both terms of the academic year and has paid the above 
fee is entitled to these services while in residence during the summer 
immediately following the academic year without payment of an addi
tional General Fee. If such a student registers with the University 
during the summer, he is liable for payment of any tuition and other 
fees, and 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 returns to the University to present his thesis 
and to take the final exam ination 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 must pay $30 at the time of 
depositing the approved thesis and abstract in final form. This fee
* The statutory divisions are the Veterinary College, the Colleges of Agriculture 
and Home Economics, and the School of Industrial and Labor Relations.
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covers the cost of preparing a master microfilm of the entire thesis; of 
publishing the abstract in the bimonthly periodical, Dissertation A b
stracts; of mailing the microfilm and abstract to the microfilm pub
lisher; and of binding both copies of the thesis for deposit in the 
University Library.
L IM ITED  REFUNDS. Part of the tuition and General Fee will be 
refunded to students who officially withdraw or take a leave of ab
sence during the first nine weeks of a term. A student arranges 
for a leave of absence or withdrawal at the G raduate School Office. 
Students who withdraw are charged tuition and the General Fee at 
the rate of 10 per cent for each week or fraction of a week from regis
tration to the effective date of withdrawal. No charge is made if the 
student withdraws within six days of registration. No part of the regis
tration or matriculation fee is refundable.
SUMMER SESSION. Graduate students who attend classes in the 
Summer Session must register both in the Graduate School and in the 
Summer Session; they must pay the tuition and fees listed in the A n 
nouncem ent 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 registration period of over eight weeks 
unless they were regularly registered in the G raduate School during the 
previous academic year. For those students eligible for and desiring 
residence, a prorated tuition is charged in accordance w ith the fraction 
of a residence un it 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.

SPECIAL RESOURCES FOR RESEARCH 
AND ADVANCED STUDY
T he descriptions below are lim ited 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 pages 48-152.

CORNELL UNIVERSITY LIBRARIES
T he libraries are among the principal facilities in the University’s 
program of graduate studies. T he total num ber of volumes at Cornell 
is now over 3.000.000. and that figure increases by about 175,000 each
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year. For the convenience of students and faculty, the holdings are organ
ized 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. T he libraries, whatever their 
nature, have been developed over many years by scholarly librarians and 
professors with the view of achieving breadth and depth in the central 
libraries, utility and coherence in the specialized ones.

T he University’s libraries offer support for graduate studies at several 
levels. They provide basic readings in virtually all subjects, collateral 
studies for classroom and seminar instruction, and highly specialized 
materials for advanced students. An unusually rich collection of refer
ence works, both modern and antiquarian, expedites both the daily study 
and dissertational research. Of journals and periodicals, about 35,000 
titles are available, most of them in complete runs, some of them in 
m ultiple copies, all of them immediately available. Special departments 
are m aintained for maps, microtexts, documents, newspapers and 
other such collections.

T o  most graduate students, O lin Libarary, designed primarily as a 
research library, becomes the most familiar. Olin Library, completed 
in 1961, offers every modern library facility for its readers. T he building 
is completely air-conditioned, scientifically lighted, comfortably fur
nished, and organized for efficient operation. It provides easy access 
to the book stacks, convenient photocopying facilities, and a comforta
ble lounge area for graduate students. Congestion is reduced 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 stage may apply for use of a 
carrel adjoining the book stacks in order to facilitate completion of his 
dissertation. Olin Library is open in term time from 8 a .m . to 11:30 p .m . 

weekdays and from 1 p .m . to 11:30 p .m . Sundays.
W ithin Olin are a num ber of special collections likely to be of par

ticular interest to advanced students of the social sciences and the hu
manities. The Departm ent of Rare Books houses several distinguished 
collections, among them books and manuscripts relating 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 pro
fessional scholars are the Wason Collection on China and the Chinese, 
Japan, and Southeast Asia collections, and also the Old Icelandic 
Collection. T he History of Science collections include the Adelmann 
library of embryology and anatomy, and the library of the French 
scientist, Lavoisier. T he collection of Regional History and Cornell 
University archives is a manuscript depository with total holdings of 
more than 14 million items. These manuscripts relate to all aspects of 
the economic, political, and social history of this region and the areas
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historically connected with it. Here too are the documents and m anu
scripts relevant to the founding and development of Cornell University. 
In  addition to the collections in Olin Library, many of the college and 
departm ent libraries also contain materials unique in their respective 
fields. Curators and reference librarians in all the libraries are available 
for counsel concerning the availability and use of research materials.

T he University libraries in aggregate consist of O lin Library, as 
mentioned, Uris Library for undergraduates, the Physical Sciences 
Library, the M ann Library of Agriculture and Home Economics, and 
the libraries of the following colleges and schools: Architecture and Fine 
Arts, Business and Public Administration, Engineering, Hotel Admin
istration, Industrial and Labor Relations, Law, Medicine (in New York 
City), and Veterinary Medicine. Added to these are the libraries of 
academic divisions and departments, together with those of the Agri
cultural Experim ent Station at Geneva, New York, and of the Cornell 
Aeronautical Laboratory at Buffalo.

IN T E R N A T IO N A L  STUDIES PROGRAMS  
Center for International Studies
T he 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 stimulate new 
research and development and to advise the University on contract 
commitments sponsored by government or private agencies. In  addition, 
the Center brings to Cornell visiting faculty, postdoctoral research 
fellows, and distinguished academic and professional personnel in the 
area of international affairs. T he Center for International Studies 
has no faculty, students, or curriculum of its own. Its research and 
other programs depend upon effective interaction with the faculty of 
the University’s existing schools, colleges, and departments. T he of
fices of the Center are located in Rand Hall.

T he student interested in a particular foreign area or in partic
ular international problems will often find that the faculty of his 
own major discipline includes specialists that provide appropriate 
instruction and academic guidance. For example, courses in the fol
lowing fields, among others, are regularly offered under the relevant 
departments: comparative government, international relations, inter
national law and organization, international and comparative labor 
relations, international economics and the economics of development, 
international agricultural development, international population prob
lems, and foreign languages and literatures.

T he student seeking specialized foreign area knowledge may focus 
on one of the following three major, broadly-based, interdisciplinary 
area programs: China Program, Latin American Studies, and South
east Asia Program. In  addition to these m ajor area programs, it is pos
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sible for the student to pursue an area interest in African Studies, 
South Asia Program, or Soviet Studies.

T he continued growth of these programs has been accompanied by 
the creation of an outstandingly comprehensive infrastructure of staff, 
library, language facilities, and other necessary resources.

Further inform ation about the Center may be obtained from the 
Director, 216 R and Hall.

African Studies
ADVISORY FACULTY CO M M ITTEE ON AFRICAN STUDIES: 
W illiam H. Friedland, Chairman; Eqbal Ahmad, Douglas Ashford, H ar
old Feldman, M ilton Konvitz, Chandler Morse, Stephen Muller, Thomas 
Poleman, Victor T urner, Frederick Tom, Mary Wood.
Cornell University has substantial facilities for graduate study and 
research on Africa. Many members of the faculty in a variety of fields 
are qualified by research experience in Africa to provide instruction or 
guidance to students who wish to specialize in some aspect of African 
studies, who plan to work there, or who are interested in a general or 
comparative knowledge of the area. Instruction and training in gen
eral linguistics are available for students expecting to deal with tribal 
peoples, and special courses on particular African languages (e.g., Ibo, 
Yoruba) have been given in recent years. Courses are regularly offered 
on the cultures and social systems of Africa and on the problems of 
economic, political and social development of the area. T he U ni
versity libraries provide a good working collection of books, documents, 
maps, newspapers, and periodicals on Africa of sufficient scope to 
enable students and staff to carry on regional research. A representative 
group of African students is attracted to Cornell each year, most of 
whom are eager to discuss African life and problems with interested 
students from other areas.

Inquiries should be directed to Professor W illiam H. Friedland, 
Chairman, Committee on African Studies, Ives Hall.

China Program
FACULTY: Knight Biggerstaff, Nicholas C. Bodman, Nai-ruenn Chen, 
Chuen-tang Chow, John W. Lewis, Ta-chung Liu, John McCoy, David 
Mozingo, Charles A. Peterson, H arold Shadick, Jud ith  M. Triestm an, 
A rthur P. Wolf, M artie W. Young.
Maurice Freedman, Professor of Anthropology at the University of 
London, will conduct a seminar in the fall semester.
T he China Program provides comprehensive graduate-level training 
and sponsors a wide range of research. T he faculty represent the follow
ing fields: anthropology, economics, government, history, history of 
art, linguistics and literature.



Graduate students in the program take a major in one of the fields 
listed above. They are expected at an early stage to attain  sufficient 
mastery of the Chinese language to perm it use of Chinese sources in 
their courses and seminars and in their research.

T he focus of much of the research and teaching in the Program is 
the society, polity, economy, culture, and arts of modern and con
temporary 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.

Several China Program fellowships are offered each year to first-year 
graduate students. They ordinarily carry stipends of $2,000 plus tuition 
and fees. Research assistantships are available from time to time. Lon- 
don-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 study during an academic year at the London School 
of Economics and Political Science or at the School of O riental and 
African Studies of 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 Ph.D. candidates 
in the social sciences and humanities who are in the China Program. 
They are tenable for up to 22 months for the purpose of dissertation 
research. London-Cornell Field Research grantees may conduct their 
field work in any part of East Asia where Chinese communities or 
materials on modern and contemporary China are accessible. Stipends 
range up to $12,000 for twenty-two months, including travel and re
search expenses.

National Defense Foreign Language fellowships and Foreign Area 
T rain ing fellowships are tenable in the Program. G raduate students 
may also apply 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 be obtained by writing to the Director, China Pro
gram, 103 Franklin 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 training is available in the various biological, 
physical, and social sciences fields which are relevant to agricultural 
development. All fields of study in the New York State College of 
Agriculture at Cornell University have faculty members with intensive 
foreign experience and have students training for overseas work.

A student preparing for work in International Agricultural Develop
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ment majors in a specific Field. In addition to basic preparation in that 
Field, he will m inor in the Field of International Agricultural De
velopment. T he student may follow courses which help him in applying 
his knowledge to the special conditions of newly developing nations, 
consult with experienced faculty members in regard to such applica
tion, and pursue a research project for his dissertation which is relevant 
to the special problems of newly developing countries. In much of this 
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 through 
work on College overseas programs, individual consulting assignments, 
and the ongoing research of faculty members and their students. The 
environm ent for the International Agricultural Development Pro
gram is further enhanced by more than 250 foreign graduate students 
majoring in the various Fields represented by the College of Agriculture.

Substantial expansion has recently taken place in the international 
program of the seven departments — agricultural economics, education, 
rural sociology, agronomy, animal science, p lant breeding and plant 
pathology. In  addition to many regular faculty members with extensive 
overseas experience, several members of these departm ents devote them 
selves full time to research and teaching in international agricultural 
development; they have built special programs of research and con
tinuing contact with particular geographic areas. T he departments have 
a num ber of assistantships and teaching fellowships designed to finance 
graduate students while they work closely with the teaching and research 
program in international agricultural development. Doctoral candidates 
in these departments who are interested in international agricultural 
development generally do field research in newly developing countries 
for their doctoral dissertations.

Similar expansion of international activities is under way in other 
subject m atter areas of the College of Agriculture. At present, most 
departments in the College also have departm ental assistantships and 
teaching fellowships which are open to outstanding students in those 
departments.

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

International Legal Studies
The Cornell Law School offers a program of concentrated study in 
the international legal field. The full program is ordinarily pursued 
by LL.B. candidates in their second and third years of regular law 
study, but all courses in the field are open to graduate students in law. 
Some of these courses are offered by visiting faculty members who 
come to the Law School under its program for distinguished foreign 
professors. A num ber of foreign scholars and students also come to
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Cornell for research and study in the comparative and international 
law fields. O ther activities of the International Legal Studies Program 
have included faculty seminars in comparative law, summer confer
ences in public international law, and a program of speakers and 
seminars open to students. In  addition, the Law School sponsors 
a small num ber of fellowships for foreign students to pursue graduate 
work in  law.

For more detailed information, see the current Announcem ent of the 
Law School, the current Annual Report of the Center for International 
Studies, and the current issue of “International Studies at Cornell 
University — Courses of Instruction.” Further inform ation may be ob
tained by writing to Professor Robert A. Armstrong, Chairman, G rad
uate Study Committee, the Cornell Law School, or to the Director, 
Center for International Studies, 217 Rand Hall.

Latin American Program
FACULTY: Tom  E. Davis, Director; Charles Ackerman, Frederick
B. Agard, Solon Barraclough, Jerome S. Bernstein, Dalai Brenes, Frank 
Cancian, M artin Dominguez, Matthew Drosdoff, Charles L. Eastlack, 
Donald K. Freebairn, Rose K. Goldsen, Richard Graham, Eldon Ken
worthy, Henry A. Landsberger, Thom as F. Lynch, Robert E. McDowell, 
James O. Morris, Thom as Poleman, Bernard Rosen, Donald F. Sola, 
J. Mayone Stycos, Terence S. T urner, W illiam W. Whyte, Frank W. 
Young.
T he Latin American Studies Program enables the graduate student to 
develop specialized competence in the history, culture, social organi
zation, and language of Latin  American countries. T he student m ajor
ing in a relevant discipline can m inor in Latin American Studies.

In addition to an interdisciplinary seminar, forty courses directly 
pertaining to Latin America are offered by the Departments of Agri
cultural Economics, Agronomy, Animal Science, Anthropology, Eco
nomics, Government, History, Housing and Design, Industrial and 
Labor Relations, Romance Studies, R ural Sociology, and Sociology. 
T he courses constitute the basis for form ulating programs leading 
to a graduate minor in Latin American Studies. Normally, five or 
six semester-long offerings 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 relevant departments. Ford Foundation support 
for the Program enables the University to award annually approxi
mately ten fellowships providing an academic-year stipend of $2,250 to 
supplem ent an award of tuition and fees. T he holders of the fellow
ships are designated Ford Foundation Fellows in Latin  American 
Studies. Students minoring in Latin American Studies also qualify for 
T itle  VI N.D.E.A. Modern Language fellowships. Application forms 
may be obtained from the G raduate School.
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Summer research travel grants are available to selected graduate stu

dents through the Latin American Studies Program, and to undergradu
ate and graduate students through the Cornell-Brazil Project.

Support for thesis research in Latin America may be obtained from 
the Foreign Area T rain ing  Fellowship Program, the Social Science Re
search Council, Fulbright-Hays, the Doherty Foundation, the Organi
zation of American States, and Cornell University.

Because of the considerable volume of research on Latin America 
currently being carried out by Cornell faculty members, students will 
normally be afforded the opportunity 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. M ajor 
research projects are under way in the fields of Andean community 
development, comparative economic development, fertility and popu
lation, descriptive linguistics, and urbanization.

Additional information may be obtained by writing to Professor Tom  
E. Davis, Director, Latin American Program, Rand Hall.

Near Eastern Studies
ADVISORY FACULTY CO M M ITTEE ON NEAR EASTERN 
STUDY: Isaac Rabinowitz, Chairman; J Milton Cowan, A. Henry Det- 
weiler, Alfred E. Kahn.
Students wishing to relate the work of their major or m inor subjects 
to Near Eastern area or language studies should seek advice or infor
mation from the Faculty Committee on Near Eastern Studies. In  a 
num ber of fields, the University’s resources for specialized graduate 
study and research on countries of the Near East are of considerable 
value. Members of the Committee can provide suggestions regarding 
relevant courses in various subjects, assistance in planning research 
on the Near East, and guidance in applying for area training or re
search fellowships. Inquiries should be addressed to Professor Isaac 
Rabinowitz, Chairman, D epartm ent of Semitic Languages and Litera
tures, 173 Goldwin Smith Hall.

South Asia Program
(Bhutan, Ceylon, India, Nepal, Pakistan, Sikkim)
STAFF: Gerald Kelley, Director; Messrs. Leonard P. Adams, Eqbal 
Ahmad, Douglas E. Ashford, H arold R. Capener, Arch T . Dotson, 
Gordon H. Fairbanks, Harold Feldman, James Gair, Michael Hugo- 
Brunt, Kenneth A. R. Kennedy, John  W. Mellor, Stanley J. O ’Connor, 
Morris E. Opler, Robert A. Poison.
T he increasing importance of the peoples of the Indian subcontinent 
and of the role they play in world affairs enhances the need for pro
viding opportunities in America for training and research in the field 
of Indie studies. T he South Asia Program at Cornell, dealing primarily 
with India, Pakistan, Ceylon, and Nepal, is organized and equipped to
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help meet this need. Since 1948 it has sponsored a series of research pro
jects 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. T he Program faculty includes members from agri
cultural economics, anthropology, government, history of art, child 
development and family relationships, business and public administra
tion, rural sociology, industrial and labor relations, city and regional 
planning, and languages and linguistics. Sanskrit, Pali, H indi, Urdu, 
Telugu, and Sinhalese are languages regularly offered at Cornell. Ar
rangements may be made for the intensive study of other South Asian 
languages at summer institutes held on different American university 
campuses each year.

Qualified graduate students interested in specializing in the study of 
South Asia m inor in Asian Studies with concentration on South Asia, 
in South Asian art history, or in South Asian linguistics. Advanced 
degree requirements for this minor are roughly comparable in terms 
of South Asian materials to those for the Southeast Asia concentrations 
given below. The doctoral candidate must have a reading knowledge of 
H indi or, depending upon the subarea of his specialization, some other 
im portant language of South Asia.

RESEARCH AND FIELD T R A IN IN G
T he 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 Program 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. T he 
University also maintains close links with a num ber of research agen
cies, programs, and institutions of higher learning, such as the Deccan 
College Linguistic Program and the Departm ent of Linguistics, Delhi 
University. Staff members of these institutions have provided valu
able assistance to Cornell students working in India. T here are 
opportunities for graduate students to become associated with Cornell- 
sponsored research in South Asia or to carry on independent research 
abroad. Every effort is made by the Program staff to aid qualified 
students to obtain financial support for a field training or research 
project in one of the countries of the area.

Research interests under the South Asia Program 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 life of the region. A long-term re
search project in progress in India is primarily concerned with the 
ramifying problems of introducing technological changes and the in
fluence of such changes when adopted. For this research program, 
faculty and students in anthropology have carried on, since 1949, an
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extended and varied series of rural and urban community studies in 
several different regions of India from the Deccan into the Himalayan 
foothills. A m ajor related project, the Cornell International Agri
cultural Development Program, which is supported by Ford Foundation 
funds, is concerned with the development of the entire agricultural 
sector of the Indian economy. W ith Ford Foundation support, Cornell 
is assisting Delhi University to become a major center in the field of 
linguistics. At the same time, other studies in urban renewal and 
regional planning, public adm inistration, the role of government in 
cultural change, and recent movements in the arts and in religions 
and ideologies are in progress under faculty direction. Cornell is 
also making a special study of the Sinhalese language and of linguistic 
problems of Ceylon, a nation so far much neglected by American 
scholars. Research is also under way on Oriya and Telugu, im portant 
regional languages of India. T he new nations of South Asia present so 
many problems for study that the areas of inquiry 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. T he South Asia Program fellowships are open to incoming gradu
ate students with South Asia interests. Stipends range up to $2,500 plus 
tuition and fees and should be applied for by writing to the Director, 
South Asia Program, 221 Morrill Hall. Students in the South Asia 
Program are also eligible for assistantships in their m ajor discipline 
departments, for fellowships and scholarships offered by the Cornell 
Graduate School, for National Defense Foreign Language fellowships, 
and for Foreign Area T rain ing  fellowships. Additional inform ation on 
financial aid may be obtained by writing to the Director, at the address 
given above.

Southeast Asia Program
FACULTY: Arch T . Dotson, John M. Echols, Frank H. Golay, Alex
ander B. Griswold, Robert B. Jones, Jr., George McT. Kahin, Stanley 
J. O ’Connor, Robert A. Poison, Lauriston Sharp, James T . Siegel, John 
U. Wolff, O. W. Wolters.
T he Southeast Asia Program possesses substantial facilities for study 
and research on the graduate level and provides exceptional oppor
tunities for general or specialized work on all of Southeast Asia in 
various disciplines of the humanities, social sciences, and some natural 
sciences, as well as in interdisciplinary area seminars. Instruction in 
the major languages of the area is an integral part of the graduate 
training of the Southeast 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.

Special intensive instruction in Southeast Asian languages is avail
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able during summer sessions. Entering graduate students intending 
to study one of these languages are encouraged to begin such study 
during the summer preceding registration in the Graduate School. 
Inquiries should be made as early as possible to the Director of the 
Southeast Asia Program.

Southeast Asia Program fellowships are available on a competitive 
basis to graduate students. They carry stipends of up to $3,200 plus 
tuition and fees, and are available only to qualified candidates for 
advanced degrees at Cornell. Com petition for these awards is open to 
citizens of the United States or Canada, nationals of Southeast Asian 
countries, and, in exceptional cases, nationals of other countries.

T he 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 
specialization in a relevant discipline of the humanities, social sciences, 
or certain natural sciences; and who are adm itted to the Cornell G rad
uate School for advanced work in such a discipline. Previous experience 
in Southeast Asia or in the study of that area is not necessarily required. 
I t is im portant that the applicant be able to show that advanced work 
in a m ajor subject offered at Cornell, combined with work in the 
Southeast Asia Program, will make his future professional activities 
more effective; this requirem ent is particularly im portant 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 high caliber, reappoint
m ent is sometimes possible. In  such cases, formal reapplication is ex
pected from the student. T he 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. Accordingly, they are usually offered only to students 
who take a m inor in Asian Studies and participate fully in the Southeast 
Asia Program. T he recipient of a fellowship may be asked to devote 
up to six hours a week under faculty supervision to work connected 
with the Program.

London-Cornell Studentships are available for advanced Ph.D. candi
dates in the social sciences and in 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 Or
iental 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 
appropriate 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
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students who plan to write dissertations in the social sciences or the 
humanities, 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 husband.

National Defense Foreign Language Fellowships, T itle  VI, are of
fered by the United States Office of Education for study during the 
academic year, the summer, or both. Application should be made to 
Sage Graduate Center, Cornell University. Inform ation about Foreign 
Area T rain 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 o ther fellowships, teaching fellowships, 
assistantships, and scholarships offered by the University and its de
partments.

Additional inform ation on the Program and the various fellowships 
and awards may be obtained by writing to the Director, Southeast Asia 
Program, 108 Franklin Hall.

Soviet Studies
CO M M ITTEE ON SOVIET STUDIES: George Gibian, Chairman; 
Urie Bronfenbrenner, M. G ardner Clark, Jack Fisher, W alter Galen- 
son, Richard Leed, W alter Pintner, Myron Rush, George Staller.
O T H E R  FACULTY MEMBERS IN SOVIET STUDIES: Patricia 
Carden, Frederick Foos, Antonia Glasse, M artin Horwitz, Augusta 
Jaryc, Hugh Olmsted, Nicholas Troizkij, Marla Wykoff.
T he University offers a num ber of courses and seminars on the Soviet 
U nion as well as pre-1917 Russia. Instead of a separate area program, 
graduate students have a choice of majors and minors in the estab
lished Fields of the Graduate School. Some of the subjects focus on 
area specialization: Russian history, Russian literature, Slavic linguis
tics. O ther subjects combine area specialization with a nonarea frame
work: comparative government, economic planning, regional planning, 
social psychology.

Graduate 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.

T he University’s academic activities related to Russia are coordinated 
by the Committee on Soviet Studies. T he Committee also sponsors a 
colloquium for faculty members and graduate students in Soviet Stud
ies. In the Soviet Studies Graduate Study in the John M. Olin 
Library, major reference works and key current periodicals from and 
about the U.S.S.R. are brought together.

T he Committee on Soviet Studies selects a limited num ber of grad
uate students each year as research assistants. T he Russian section of 
the Division of Modern Languages and the Departm ent of Russian 
Literature also appoint several graduate students annually as teaching
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fellows in the Russian language. For other teaching fellowships, fellow
ships and scholarships, students apply directly to the Graduate School or 
to the departm ent concerned. N.D.E.A. T itle  IV and T itle  VI fellow
ships are available in various subjects.

FACULTY SPECIALIZATIONS
e c o n o m i c s : M. G ardner Clark, W alter Galenson, George J. Staller. 
h i s t o r y : W alter M. Pintner.
l a n g u a g e s  a n d  l i n g u i s t i c s : Frederick Foos, Richard Leed, Mrs. 

Augusta Jaryc, H ugh Olmstead, Marla Wykoff.
l i t e r a t u r e : Miss Patricia Carden, George Gibian, Miss Antonia 

Glasse, M artin Horwitz, Hugh Olmstead. 
p o l i t i c a l  s c i e n c e : Myron Rush. 
p s y c h o l o g y : Urie Bronfenbrenner. 
r e g i o n a l  a n d  c i t y  p l a n n i n g : Jack C. Fisher.
Inquiries about fellowships and other aspects of Soviet Studies should 

be addressed to Professor George Gibian, Chairm an, Committee on 
Soviet Studies, Goldwin Smith Hall.

O T H E R  PROGRAMS A ND  CENTERS  
American Studies
CO M M ITTEE ON AMERICAN STUDIES: David B. Davis, Chair
man; Stuart M. Brown, Jr., Douglas E. Dowd, Robert H. Elias, Andrew 
Hacker, Clinton Rossiter, S. Cushing Strout, 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 
m ajor in the American area of their Field. T here are members of the 
staff in both Fields who are professionally trained and currently active 
in the study 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 perm itted by 
G raduate School regulations and, in collaboration with his special 
committee, readily build an individual doctoral program that system
atically embraces more than a single discipline. Inquiries concerning 
opportunities in this area should be addressed to Professor David B. 
Davis, Chairman, American Studies Committee, West Sibley Hall.

Brookhaven National Laboratory
Cornell is one of nine eastern universities participating in Associated 
Universities, Inc. (AUI). O perating under contract with the Atomic 
Energy Commission, this corporation has the responsibility for the
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management of Brookhaven National Laboratory. T he laboratory pro
vides unusual research facilities for studies in biology, chemistry, applied 
mathematics, medicine, physics, high-energy particle physics, and reactor 
and nuclear engineering.

G raduate students may participate in research at Brookhaven by 
association with Cornell staff members who are engaged in research at 
the laboratory. Members of a variety of science departm ents at Cornell 
are currently involved in programs at Brookhaven. T he laboratory also 
offers temporary summer appointm ents to a limited num ber of selected 
graduate and undergraduate students in science or engineering.

Center for Advancement of Education
T he Center for Advancement of Education represents the commitment 
of the total University to educational research and development. Mem
bers of the Center are drawn from various academic units. Projects are 
carried out under the auspices of the Center; such projects may increase 
to reflect the interests of faculty members. At present, research pro
grams in language development and literacy, in mathematics, and 
in science education are under way. In addition, a research program 
on the administration of higher education as well as on the under
graduate collegiate curriculum are being planned.

T he Center provides predoctoral and postdoctoral training through 
research assistantships, training grants, and postdoctoral fellowships. 
For inform ation write to the Director, Center for Advancement of 
Education, 320 W ait Avenue.

Center for Aerial Photographic Studies
Photographic interpretation has applications in agriculture, engineer
ing, geology, and city and regional planning. T he Center for Aerial 
Photographic Studies offers a broad program in various scientific fields 
for training personnel in aerial photographic interpretation. T he objec
tives are, first, to train scientists who will be able to use aerial photo
graphs for surveys and planning in fields where they are needed and 
second, through research to extend the use of aerial photographs into 
all fields which can be benefitted.

The Center comprises a staff of educators, scientists, and technicians 
experienced in research and the application of aerial photographs to 
their respective fields. T he program consists of primary courses in inter
pretation of aerial photographs, map reproduction, photogrammetry, 
cartography and map projections, together with specialized study in a 
particular field of the candidate’s choice, such as agricultural develop
ment, national resource explorations, city planning, or engineering 
project planning.

For more information, write to Professor Donald J. Belcher, Director, 
Center for Aerial Photographic Studies, Hollister Hall.
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Center for Housing and Environmental Studies
T he purposes of the Center for Housing and Environm ental Studies 
are to aid and guide basic research in the field of m an’s shelter and 
environm ent, to facilitate graduate study, and to aid the flow of infor
mation among colleges and departm ents and between the University 
and sources of inform ation off campus. A small central staff assists in the 
initiation and conduct of projects.

T he facilities of the Center for Housing and Environm ental Studies 
are available to faculty members and graduate students in all Fields. 
T hrough 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, equipm ent, structural methods, 
environment, family living, economics and finance, government, and 
health. T he Director of the Center is Professor G lenn H. Beyer, West 
Sibley Hall.

There are two divisions in the Center, one focusing on urban and 
the other on regional problems. T he Division of U rban Studies is under 
the direction of Professor Barclay G. Jones, Associate Director of the 
Center, West Sibley Hall; and the Division of Regional Studies is under 
the direction of Professor Jack C. Fisher, Assistant Director of the 
Center, West Sibley Hall.

Center for Radiophysics and Space Research
T he Center for Radiophysics and Space Research unites research and 
graduate education carried on by several academic departm ents in 
the space sciences. I t furnishes administrative support and provides 
facilities for faculty members and graduate assistants who are engaged 
in space research activities, and it offers opportunity  for graduate stu
dents to undertake thesis work leading to the degrees of Master of 
Science and Doctor of Philosophy. A student’s major professor can be 
chosen from the following Fields in the Graduate School: Aerospace 
Engineering, Applied Physics, Astronomy and Space Sciences, Electrical 
Engineering, Physics.

Thesis research in the following areas is now possible:
(a) Astronomy and Astrophysics. Astronomical aspects of cosmic rays, 

gamma-radiation, x rays, neutrinos; cosmology; experim ental studies 
and theory relating to the surface of the moon and the planets; proc
esses in the interstellar gas; solar-system magnetohydrodynamics; stellar 
statistics; theory of stellar structure, stellar evolution, nuclear processes 
in stars.

(b) Atmospheric and Ionospheric Radio Investigations. Dynamics of 
the atmosphere; incoherent electron scattering; study of refraction, scat
tering, attenuation due to the inhomogeneous nature of the troposphere 
and ionosphere; theory and observation of propagation of radio waves 
in ionized media such as the ionosphere.
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(c) 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) Space Vehicle Instrum entation. Instrum entation relating to lunar 
exploration; magnetic field measurements; tenuous gas and particle 
flux measurements; infrared observations from rockets.

T he facilities of the Center include the lunar surface and electronics 
laboratory on the Cornell campus, the radio astronomy and ionospheric 
laboratories close to Ithaca, and the Arecibo Ionospheric Observatory 
in Puerto Rico. At Arecibo an extremely sensitive radio telescope and 
an unusually powerful space radar are available for use by qualified 
graduate students. In addition, certain facilities of Sydney University, 
Australia, are available through the Cornell-Sydney University Astron
omy Center (see below).

Cornell-Sydney University Astronomy Center
T he Center is an inter-University organization designed to create a 
larger pool of facilities and skills for research in astronomy and related 
fields than would be separately available to either university. G radu
ate students can be interchanged between the two institutions when
ever appropriate for the research work in which they are engaged. 
Both universities recognize research supervision extended by the sister 
university, 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.

T he facilities available through the Center, in addition to those of 
Cornell’s Center for Radiophysics and Space Research, are the one-mile 
by one-mile Mills Cross situated at Hoskinstown, New South Wales; the 
stellar intensity interferom eter 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 Departm ent, the Falkner Nuclear Department, and the facilities 
of the cosmic ray group at the University of Sydney. T he Center includes 
H. Messel, R. Flanbury 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, Jo in t 
Director, Cornell-Sydney University Astronomy Center, Space Science 
Building.

Division of Biological Sciences
T he Division of Biological Sciences was established in 1964 to bring 
together into a single administrative un it a num ber of investigators 
and teachers representing a broad spectrum of interests in basic biology. 
Its members hold appointm ents in one or more of four schools and 
colleges but serve the University as a whole through the Division. The
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Division is responsible for all the undergraduate teaching of biology, 
including the establishment of requirem ents 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 teaching 
through participation in appropriate Fields in the G raduate School 
Faculty. At present the following subject areas are represented by sepa
rate sections of the Division: biochemistry and molecular biology: 
ecology and systematics; genetics, development, and physiology; micro
biology; and neurobiology and behavior. A num ber of graduate fellow
ships, teaching fellowships, research assistantships, and traineeships are 
available through the Division. For further inform ation, contact Dr. 
Robert Morison, 201 Roberts Hall.

Materials Science Center
T he 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. T he subjects of study repre
sented in the MSC program are applied physics, chemistry, electrical 
engineering, materials engineering, materials science, metallurgy, and 
physics.

The extent of the benefits a graduate student may derive from the 
MSC program depends on the actual research he pursues. If the stu
dent chooses to follow the more conventional course of becoming a 
specialist in one specific area, the MSC program could help him by 
providing new equipm ent, financial assistance through research as
sistantships, 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 equipm ent, x ray and metallography equipm ent, electron 
microscopes, etc., are available to all MSC members and their students. 
In addition to the equipm ent, expert advice on its use and the in ter
pretation of the results will be available. In  these central facilities, it 
is expected that the student will come in contact with students from 
o ther disciplines, resulting in a m utually profitable interaction.

T he office of the Director of the Materials Science Center, Professor 
H enri Sack, is in Room 627, Clark Hall.

Military Science, Naval Science, and 
Aerospace Studies 
(ROTC, N RO TC , and AFROTC)
T he advanced course in military science (Army ROTC), naval science 
(Naval ROTC), and aerospace studies (Air Force ROTC) is open to
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graduate students who have satisfactorily completed a basic course 
in RO TC or who enroll in a two-year R O TC  program. Successful 
completion of the two-year advanced RO TC course will qualify a 
graduate student for appointm ent as a Second Lieutenant in the U.S. 
Army, Air Force, or M arine Corps Reserve; or Ensign, U. S. Naval 
Reserve; or as Second Lieutenant in the Regular Army or Air Force. 
Interested graduate students should consult the Announcem ent of Of
ficer Education and apply to the Professor of Military Science, the Pro
fessor of Naval Science, or the Professor of Aerospace Studies (ROTC), 
Barton Hall.

Statistics Center
T he methods of statistics find im portant applications in many diverse 
fields of research. It is therefore necessary that (1) subject m atter spe
cialists be able to obtain assistance in using or developing statistical 
theory, (2) students who intend to do research work in a particular field 
which makes extensive use of statistical methods receive adequate train
ing in statistics, and (3) individuals be trained as statisticians.

T he staff members of the various schools and colleges of Cornell U ni
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 in
dividuals, projects, and departments may come to receive assistance 
and guidance with respect to the statistical aspects of research and train
ing programs.

T he Acting Director of the Center is Professor Philip J. McCarthy, 
Ives Hall.

Water Resources Center
T he Center is an interdisciplinary organization serving the entire U ni
versity at the graduate study and research level. It purpose is to promote 
and coordinate a comprehensive program in water resources planning, 
development, and management in such areas as the sciences, engineer
ing, agriculture, law, economics, government, regional planning, and 
public health.

Its responsibilities are to undertake water resources research in engi
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 areas con
cerned with water resources; to encourage new combinations of dis
ciplines in research and training which can be brought to bear on 
water resources problems; to disseminate the results of research; and to 
develop and operate central facilities which may be needed to serve 
participants in research and training.
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Correspondence concerning the Center should be directed to Pro

fessor L. B. Dworsky, Director, W ater Resources Center, H ollister Hall.
Correspondence related to graduate study in the Field of W ater 

Resources should be directed to the Field Representative, Professor
C. D. Gates, Hollister Hall.

SPECIAL FACILITIES AND  
SERVICE ORGANIZATIONS  
Cornell Aeronautical Laboratory
T he Laboratory, a separate corporation wholly owned by Cornell U ni
versity, is in Buffalo, New York. Applied and fundam ental research in 
the aeronautical sciences and allied areas is conducted in this com
pletely equipped laboratory under contracts mainly with government 
and industry. Close relationships, both research and educational, are 
m aintained with the campus in Ithaca.

New York State Agricultural Experiment Station 
at Geneva
T he New York State Agricultural Experim ent Station was established 
in 1880 to promote agriculture through scientific investigations and 
experimentation. It is located at Geneva, fifty miles from Ithaca, and 
has been under the adm inistration of Cornell University since 1923.

Professors on the Geneva staff are eligible 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 research experience and supervision of the 
student’s work on a thesis problem. T he formal course work part 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 cor
respond with their major advisers or with the Dean of the Graduate 
School concerning regulations as to residence, Special Committees, etc.

T he Station is equipped to care for graduate students in certain 
specific lines of research, viz., bacteriology, chemistry, economic ento
mology, food technology, p lant pathology, pomology, seed investiga
tions, and vegetable crops. Ample facilities are available for graduate 
research under laboratory, greenhouse, pilot plant, insectary, orchard, 
and other field conditions.

Certain phases 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.

T he Director is Professor D. W. Barton, who may be addressed a t the 
New York State Agricultural Experim ent Station, Geneva.
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Office of Computer Services
The principal computing facility at Cornell is an IBM 360 Model 65 
located at Langm uir Laboratory at the Cornell Research Park. The 
system is equipped for remote access of several kinds, and the operating 
system is designed so that very few users find it necessary to visit 
Langmuir. T he primary terminals are high-speed reader-printers lo
cated in Upson, Clark, and W arren Halls. W hile these are remote 
job-entry and delivery devices rather than conversational terminals, 
they perm it convenient access, job turnaround-tim e 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 equipm ent, consulting assist
ance, reference material, and work space. In addition to these high
speed terminals, teletypewriter 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 
graphical input-output capability and an analog-digital interface.

This computing system is busy but not saturated, and use by 
graduate students is encouraged.

T he Office of Com puter Services is responsible for the operation of 
this system and for the provision of consulting and programming as
sistance. T he Office cooperates with the D epartm ent of Com puter 
Science in providing courses in programming and computing tech
niques. Both organizations employ a num ber of graduate students on 
assistantships and part-time appointm ents for this work.

For further inform ation write to the Office of Com puter Services, 
Langmuir Laboratory.

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

T he 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.

University Press
Cornell University Press, founded by Andrew D. W hite in 1869, was the 
first university press in America and is among the leaders in number 
of volumes published annually. T he Press publishes scholarly books 
on nearly every academic subject, serious nonfiction of general interest, 
and advanced or experim ental textbooks for use in universities. T he 
im print of Comstock Publishing Associates, a division of the Press, is
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placed on certain books in the biological sciences. T he Press also pub
lishes a distinguished paperbound series, Cornell Paperbacks.

Other Research Units
Some other research units allied with 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.

Cornell is also one of fourteen founding 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, opportunities for formal study, field work, and inde
pendent research by Cornell graduate students are available in many 
institutions, laboratories, and libraries both in the U nited States and 
in other countries. For example, the Cornell-Harvard Archaelogical 
Exploration at Sardis, Turkey, and the Museum of N orthern Arizona 
at Flagstaff, Arizona, both provide opportunities for field research 
related to doctoral work of Cornell graduate students. Inform ation on 
that kind of arrangem ent is available directly from the Field R ep
resentatives.

GRADUATE SCHOOL OF MEDICAL SCIENCES
T he opportunity 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 Sloan-Ket
tering Institute for Cancer Research whereby a new division of the 
Medical College, namely, the Sloan-Kettering Division, was created for 
the purpose of offering additional opportunities for graduate study 
toward advanced degrees, thus extending the areas of the basic sciences.

T h at 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 granted for study in residence at the New York City campus of 
Cornell University.
DEGREES. T he general degrees 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, pharm a
cology, and physiology.
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FACILITIES. T he 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, 
extending along York Avenue from 68th to 70th Street in New York 
City, contain the lecture rooms, student laboratories, library, and 
research facilities for graduate and undergraduate work. T he Sloan- 
Kettering Division is located in the Sloan-Kettering Institute and the 
Kettering Laboratory on East 68th Street in New York City, and in the 
W alker Laboratory in Rye, New York. T he special facilities and ex
perienced investigators of the Sloan-Kettering Division offer ample 
opportunity for advanced graduate work in the basic science aspects 
of research related to cancer and allied diseases.
FINANCIAL ASSISTANCE. Predoctoral fellowships are available to 
qualified applicants. The fellowships may be renewed yearly providing 
the academic performance of the fellowship holders is satisfactory. 
Teaching fellowships and research assistantships are available to quali
fied graduate students in some departments of the Medical College. In 
addition to a stipend, the costs of tuition and fees are defrayed for those 
students receiving financial assistance.
FU R T H E R  IN FORM A TIO N . Inform ation on financial assistance and 
the entire program of the Graduate School of Medical Sciences is pro
vided in the Announcem ent of the Graduate School of Medical Sciences. 
Requests for that Announcem ent should be addressed to the Graduate 
School of Medical Sciences, Cornell University Medical College, 1300 
York Avenue, New York 10021.



FIELDS OF IN S T R U C T IO N
REPRESENTATIVES. Since instruction in the G raduate School is 
primarily individual, those interested in becoming students are encour
aged to communicate with individual members of the faculty with whom 
they may want to study. Personal interviews in advance of formal appli
cation for admission are especially encouraged. For the benefit of those 
who are not acquainted with appropriate 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: M artin  A lexander, VV. H . Allaway, R ich a rd  W . A rnold , D avid  R . 
B ould in , M arlin  G. C line, W in to n  Covey, Jeffrey E. Dawson, B ernard  E. 
D eth ier, M atthew  Drosdoff, W illiam  B. D uke, R eeshon F euer, George R . 
Free, Joseph  F. H odgson, H arry  A. K err, R a lp h  E. K renzin , Jo e  K ubota, 
D ouglas J . L athw ell, E dgar R . Lem on, D ean L. L inscott, R o b ert F. Lucey, 
H arry  A. M acD onald, M urray  H . M ilford , R o b e rt D. M iller, H ug h  F. M u lli
gan, R o b ert B. M usgrave, R a lp h  L. O bendorf, G erald  W . O lson, M ichael 
Peech, W illiam  S. R eid , T h o m as W . Scott, R o b e rt R . Seaney, E arl L. Stone, 
J r., M adison J . W righ t, P au l J . Zw erm an.

A t Geneva: B en jam in  E. C lark , W illa rd  F. C rosier, A nw ar A. K ahn, LeR oy 
W. N ittle r.
F ield  R epresentative: D avid  R . B ou ld in , 472 C aldw ell H all.
M A JO R  SUBJECTS M IN O R  SU BJECTS
Field  C rop  Science F ield  C ro p  Science
M eteorology M eteorology
Seed T echnology  (M.S. only) Seed T echnology
Soil Science Soil Science
ADM ISSION R E Q U IR E M E N T S . Scholastic records of s tud en ts  ap p ly in g  for 
adm ission to g rad u a te  w ork in  A gronom y are  ju d g ed  by th e  ex te n t an d  
q u a lity  of previous tra in in g  in  chem istry , biological sciences, physics, m a th e 
m atics, and  geology, em phasis d ep en d ing  on  th e  in ten d ed  m ajo r sub ject. T h e  
G rad u a te  R ecord  E xam in ation  is strongly  recom m ended . A passing g rade 
in  a test of E nglish proficiency is re q u ired  o f ap p lican ts  whose native 
language o r previous m edium  of in stru c tio n  was n o t English.

P la n t B reeding, w hich a t m any  in stitu tio n s  is in c lud ed  in  A gronom y, is a 
separa te  b u t closely re la ted  F ield  a t C ornell. S tudents p rim arily  in te rested  in  
p la n t b reed ing  can app ly  to  th a t F ield , o r can choose it as a m in o r subject.

O rd in arily , s tud ents  com plete a M aster’s p rogram  before b e in g  accepted  
for a doctoral p rogram , b u t d irec t adm ission to  a doc to ra l p rogram  is 
p erm itted  w hen students  a re  exceptionally  well p rep ared .
F O R E IG N  LANG U A G E R E Q U IR E M E N T S . Proficiency in  a foreign la n 
guage is n o t re q u ired  for th e  M.S. degree. F o r th e  Ph.D . degree th e  F ield  of 
Agronom y requ ires  a read in g  know ledge of one language o th e r th a n  English. 
T o  fulfill th is req u irem en t th e  s tud en t, in  consu lta tion  w ith  th e  C ha irm an  
o f h is Special C om m ittee, m u st choose am ong  R ussian , G erm an , Spanish ,
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F rench, o r Japanese. H e m u st pass th e  ETS E xam in ation , o r its eq u ivalen t, 
an d  a w ritten  tran sla tio n  test adm in is te red  by th e  G radu ate  L anguage B oard  
re q u ir in g  a h ig her level o f read in g  proficiency th an  th a t o f th e  ETS 
exam ination .
O P P O R T U N IT IE S  F O R  G R A D U A T E  STUDY AND R ESEA R CH. T h e  F ield 
w ill occupy, b eg inn ing  la te  in  1967, one o f th e  m ost m odern  and  diversified 
agronom ic research facilities in  th e  w orld. An a ir-cond itioned  eleven-story 
research  tow er an d  ad jo in in g  wings will in co rp o ra te  fu lly -equ ipped  labora to ry , 
teaching, office, an d  su p p o rtin g  spaces for w ork in  field crop  science, soil 
science, m eteorology, an d  seed technology. T h e  F ield  o f P la n t B reed ing  and  
th e  Section of Genetics, D evelopm ent, an d  Physiology of th e  D ivision of 
Biological Sciences will occupy a p a rt o f th e  tow er and  wings.

G rad u a te  stud en ts  have access also to  new ly-constructed  grow th cham bers 
and  greenhouse facilities on  th e  cam pus. T h e  A gronom y D ep artm en t operates 
th ree  m ain  field stations n ear Ithaca , represen ta tiv e  of m ajor ag ricu ltu ra l 
regions of th e  state, to  p rovide sites an d  eq u ip m en t for field ex p erim en ta tio n .

Seed technology studies are conducted  also in  new  q u a rte rs  a t Geneva; 
studen ts m ay arran g e  to  work th e re  w hile en ro lled  at Ithaca . Some m em bers 
o f th e  F ield  are staff m em bers a t th e  U.S. P lan t, Soil, an d  N u tritio n  L ab o ra 
to ry  (USDA) on  th e  cam pus.

M inors m ay be elected from  a large n u m b er o f fields. In  ad d itio n  to  physi
cal, biological, an d  ag ricu ltu ra l social sciences, these include w ater resources, 
soil eng ineering, soil an d  w ater eng ineering, an d  in te rn a tio n a l ag ricu ltu ra l 
developm ent.

A lim ited  n u m b er o f stud ents  can do  m ost o r all o f th e ir  research  over
seas u n d e r provisions of special agreem ents betw een C ornell an d  ce rta in  o th er 
in stitu tion s.

Special Interests of the Faculty
F IE L D  C R O P  S C IE N C E  A N D  SEED  T E C H N O L O G Y
C rop chem istry ; Professors Duke, M acD onald, O bendorf.
C rop  ecology: Professor M usgrave.
C rop  physiology: Professors D uke, M acD onald , M usgrave, O bendorf, an d  

W righ t.
C rop  preservation : Professors M usgrave an d  W righ t.
C rop  p roduction : Professors Krenzin, Lucey, and  Seaney.
Seed technology: Professors C lark , C rosier, K han, M acD onald, an d  N ittle r. 
W eeds and  herbicides: Professors D uke an d  Linscott.

M E T E O R O L O G Y
G eneral m eteorology: Professors Covey an d  D ethier.
M icrom eteorology: Professors Covey an d  Lem on.
C lim atology an d  m icroclim atology: Professor D eth ier.

SO IL  S C IE N C E
Soil chem istry: Professors Dawson, H odgson, an d  Peech.
Soil fe rtility : Professors Allaway, B ould in , L athw ell, R eid, an d  Scott.
Soil m icrobiology: Professor A lexander.
Soil m ineralogy: Professor M ilford .
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Soil m orphology, genesis, an d  cartog raphy: Professors A rnold , C line, Feuer, 

K ubota, an d  Olson.
Soil physics: Professors Lem on and  M iller.
Soil an d  w ater conservation: Professors Free, K err, an d  Zw erm an.
Soil an d  w ater studies in  aq u atic  env ironm ents: Professors B ou ld in , Dawson, 

L athw ell, an d  M ulligan.
Soils of th e  tropics: Professor Drosdoff.
Forest soils: Professor Stone.
O rganic soils: Professor Dawson.

Courses
401. SOILS OF T H E  T R O P IC S
S pring te rm . C red it th ree  hours. L ectures, W  F 12:20. C aldw ell 100. D iscussion, 
F  2:30—1:25. Professor Drosdoff.

C haracter, geographic d is trib u tio n , p ro d u ctio n  p o ten tia l, an d  m an ag em en t 
req u irem en ts  o f soils o f trop ical ra in  forests, trop ica l savannahs, trop ica l 
deserts, an d  trop ical h igh lands, inc lud in g  soils u n d e r paddy  cu ltu re . E m p h a
sis is on  th e  iden tification  of soil p roperties  associated w ith  th e  p rin c ip a l 
kinds o f soil, bases for p red ic tin g  th e ir  occurrence, an d  bases for th e ir  in te r 
p re ta tio n  in  term s o f p ro du ctio n  p o ten tia l an d  m an ag em en t requ irem en ts. 
L ectures are  used to  in trod uce  p rincip les whose app lica tio ns are  trea ted  by 
problem -solving, discussion, an d  in d ep en d e n t study  o f th e  li te ra tu re . In d i
viduals w ho have n o t h ad  th e  equ iv alen t o f A gronom y 301 w ill be expected  
to  becom e fam iliar w ith  s tan d ard  nom enc la tu re  o f field p ro pe rties  o f soil 
by self-study.
402. C H EM IC A L  M E T H O D S OF SOIL ANALYSIS
S pring  term . C red it th ree hours. P rerequ isites: A gronom y 200 an d  C hem istry  
236 o r th e ir  eq u ivalen t. T  T h  2-4:25. Professor Peech.

Lectures, labora to ry  exercises, an d  dem onstra tions designed to  fam iliarize 
th e  s tu d e n t w ith  d ifferen t chem ical techniques fo r s tudy ing  soils.
[403. O R G A N IC  SOILS]
F all term . C red it two hours. Offered in  a lte rn a te  years. P re requ isite : A gronom y 
200. Lectures, T  T h  9:05. Professor Dawson. N ot offered in 1968-69.

Physical an d  chem ical p roperties  of o rgan ic soils used for crop  p ro d u c
tion  an d  soil co ndition ing . O ne all-day S aturday  field tr ip .
404. F O R E S T  SOILS
Fall term . C red it two hours. G iven in  a lte rn a te  years. P re requ isite : A gronom y 
200. T  T h  8. Professor Stone.

Ecology o f forest soil in c lu d in g  re la tio nsh ip s to  soil developm en t, forest 
land  use, an d  hydrology. Occasional field tr ip s  to  be arranged .
405. SOIL M IN ER A LO G Y
F all term . C red it th re e  hours. G iven in  a lte rn a te  years. Prerequ isites: 
A gronom y 200 an d  one year each of college chem istry  an d  physics, o r consent 
of in stru c to r. Lectures, T  T h  9:05. L aborato ry , W  2-4:25. A ssistant Professor 
M ilford.

A study  o f th e  m inerals found  in  soils, th e ir  structures , p roperties, an d  
w eathering  characteristics, an d  a study  o f some m ethods used in  m ak ing  
m ineralogical determ in a tio ns.



AGRONOMY 51
408. SOIL PHYSICS, L A B O R A T O R Y
F all term . C red it one h o u r. S 8-10:30 o r as a rranged . C aldw ell 294. Professor 
M iller.

Exercises in  physical m ethods used in  soil investigations.
422. T R O P IC A L  A G R IC U L T U R E
S pring  term . C red it two to  four hours, d ep en d ing  u po n  s tu d e n t p rep ara tio n , 
p a rtic ip a tio n , an d  re la ted  courses taken. L ectures and  discussions, M W  F 
10:10. P rerequisites: a course covering elem entary  b o tany  an d  perm ission 
o f th e  in stru cto r. Professor M acD onald.

Designed to p rovide some know ledge an d  u n d erstan d in g  of th e  trop ical 
env iro n m en t an d  its ag ricu ltu re . T opics covered include th e  ag ricu ltu re , 
p rin c ipa l crops, and  crop p in g  problem s of th e  tropics an d  sub-tropics. P a r tic 
u la r stress is given to (a) ag ricu ltu ra l ecology, (b) ag ricu ltu ra l patterns, 
trad ition s, an d  problem s, (c) econom ic crops, th e ir botany, ad a p ta tio n , cu ltu ra l 
requ irem en t, im provem en t, m anagem en t, p ro tec tion , p ro du ctio n , and  use, 
an d  (d) resources, lim ita tions, and  o p p o rtu n itie s  fo r trop ica l ag ricu ltu ra l 
developm ent and  im provem ent. In d ep en d en t study  of th e  li te ra tu re  is 
encouraged and  facilitated . Lectures sup p lem en ted  by illu stra tions, d em o nstra
tions, and  discussions.
425. EC ON O M IC  C R O PS OF T H E  W O R L D , T H E IR  N A T U R E , 
P R O P E R T IE S , PR O D U C T S, AND USE
Spring term . C redit four hours. Prerequisites: courses in  field crop  p ro d u c 
tion  and  organ ic chem istry  o r b iochem istry  an d  perm ission of th e  in stru ctor. 
Lectures, M W  F 9:05. L aborato ry , W  2:30-4:25. Professor M acD onald.

A study of th e  agronom ic crops of th e  w orld  in  re la tio n  to th e ir  occurrence, 
ad ap ta tio n , cu ltu re , p ro du ctio n , and  use. Special a tte n tio n  is devoted  to  feed, 
food, fiber, oil, d rug, and  various o th er crops of a rid  and  trop ical regions. 
C rop processing, p ro du ct ex trac tion , an d  storage will be discussed. E m phasis 
will be on p lan ts an d  p la n t p roducts for th e  use o f m an.
431. A Q U A T IC  P L A N T  ECOLOGY AND M A N A G E M E N T  
Fall term . C red it th ree  hours. P rerequisites: Biological Sciences 101-102 or 
103-104 o r th e  eq u iv alen t and  perm ission of th e  in stru c to r. Lectures, T  T h  
9:05. W arren  232. L aborato ry , M 2-4:25. A ssistant Professor M ulligan.

E nv ironm en ta l factors affecting th e  g row th  an d  d istrib u tio n  of freshw ater 
p lan ts  as a basis for th e ir  m anagem ent, fncludes taxonom y and  life cycles of 
com m on em ergent, subm erged, an d  floating  p lan ts. Several field trip s  w ill be 
conducted  d u r in g  labo ra to ry  periods.
450. SPECIAL T O PIC S  IN  SO IL SCIENCE

Fall and  spring  term s. C red it one to  six hours. T h e  topics to  be trea ted  will 
be arrang ed  a t th e  b eg in n ing  of each te rm  for in d iv idu a l self-study o r for 
g ro up  discussions. T im e  to  be arranged . Staff.

451. SPECIAL T O PIC S  IN  FIE LD  C R O P  SCIENCE
Fall an d  sp ring  term s. C red it one to  six hours. T h e  top ic to  be s tud ied  will 
be arranged  a t th e  b eg inn ing  of each term  for in d iv idu a l self-study o r for 
g ro up  discussions. T im e  to  be arranged . Staff.

461. R E G IO N A L  A G R ON O M Y  STU D IES
Fall term . C red it fou r hours. P rerequ isites: A gronom y 111 an d  200 o r p e r 
mission of th e  in stru c to r. E n ro llm en t lim ited  an d  m u st be approved  by th e
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in s tru c to r in  charge d u r in g  p rereg is tra tio n . D iscussion, T  T h  12:20. A th ree  
weeks’ field study  tr ip  w ill take place d u r in g  th e  p reced ing  A ugust. E nro ll
m en t in  consecutive years p e rm itted . C rops an d  soils staff.

Study of crops, soils, ag ricu ltu re , ag ricu ltu ra l in stitu tio n s, an d  ag ricu ltu ra l 
in d ustries  of m ajo r ag ricu ltu ra l regions of th e  U n ited  States. T h e  purpose 
is to  give b rea d th  of u n d erstan d in g  o f th e  field o f agronom y an d  perspective 
o f its app lications. Study to u r covers d ifferen t m ajo r regions o f th e  U n ited  
States in  consecutive years. D u rin g  th e  sum m er field study  tr ip , each s tu d en t 
is req u ired  to  keep com plete notes of basic sub ject m a tte r  fo r sem inars, d is
cussion, an d  assignm ents d u rin g  th e  fall sem ester. A w ritte n  re p o rt o f th e  
field tr ip  is req u ired  of each s tud en t. Bus tran sp o rta tio n  is p rovided. S tudents 
m u st finance m eals an d  lodging, costs o f w hich  w ill be h e ld  to  a  m in im u m .
481. SPECIAL STU D IES IN  SOILS OF T H E  T R O P IC S  
S pring  te rm . C red it th re e  hours. P rerequ isites: A gronom y 200 an d  301 o r 
equ iv alen t an d  ap proval of th e  in stru c to r. E nro llm en t lim ited . L ectu re  an d  
discussion tim es to  be arrang ed . Professor Drosdoff.

An eigh t-day  field tr ip  to  a trop ical a rea  w ill take p lace d u r in g  the 
p reced ing  Ja n u a ry  intersession. P re reg is tra tion  is re q u ired  by D ecem ber 1. 
C onsult th e  professor in  charge reg a rd in g  financial a rrangem ents.
[501. SOIL C H EM ISTR Y ]
Fall term . C red it th ree  hours. Offered every o th e r year. P rerequ isites: A grono
my 200 an d  a one-year course in  in tro d u c to ry  physical chem istry , o r consent 
of th e  in stru cto r. Lectures, T  T h  S 10:10. Professor Peech. N o t offered in  
1968-69.

C hem ical an d  m ineralog ical com position  an d  chem ical p ro pe rties  o f soils, 
w ith  em phasis on  ionic e q u ilib r ia  in  soils.
503. M O R PH O L O G Y , GENESIS, AND C L A SSIFIC A T IO N  OF SOILS 
S pring  te rm . C red it th ree  hours. G iven every o th e r year, a lte rn a tin g  w ith  
A gronom y 524. P rerequ isite : perm ission of th e  in stru cto r. T  T h  S 10:10. 
Associate Professor A rnold.

P rinc ip les o f soil classification, reactions an d  processes o f soil genesis, an d  
developm en t an d  significance of m ajo r g roups o f soils o f th e  w orld . O ne 
all-day field tr ip  will take place o n  a d a te  to  be arrang ed .
506. ADVANCED SOIL M IC R O B IO L O G Y
Fall te rm . C red it one  h o u r. P re requ isite : A gronom y 306 o r perm ission to 
register. T  12:20. Associate Professor A lexander.

Discussions o f cu rren t topics in  special areas o f soil m icrobiology. P a r tic u la r 
a tte n tio n  is given to  b iochem ical p roblem s in  m icro b ia l ecology.
507. SOIL PHYSICS, L EC T U R ES
Fall te rm . C red it th ree  hours. G iven in  ev en-num bered  years. P rerequisites: 
Agronom y 200 an d  o ne year o f college physics o r perm ission of th e  
in stru cto r. Professor M iller.

A study  o f physical p roperties  an d  processes o f soil, w ith  em phasis o n  basic 
principles.
524. SOIL F E R T IL IT Y , ADVANCED COU RSE
S pring  term . G iven in  even-num bered  years. P re requ isite : a m ajo r o r m in o r 
in  agronom y or perm ission o f th e  in stru c to r. Lectures, T  T h  S 9:05. Associate 
Professor B ould in .
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A study  of selected topics in  so il-p lan t-fertilizer re la tio nsh ip s  w ith  em phasis 

on  concepts of soil fertility , in te rp re ta tio n  of ex p erim en ta l d a ta , an d  soil- 
fertilizer chem istry .

513. C R O P  ECOLOGY
Fall te rm . C red it two hours. G iven every o th e r year, a lte rn a tin g  w ith  A grono
my 514. P rerequisites: A gronom y 200, 111, an d  Biological Sciences 240. Class 
m eetings to  be twice weekly for th e  first e igh t weeks o f th e  sem ester for two 
hours per m eeting . T im es to  be arrang ed . Professor M usgrave.

An extension  of A gronom y 313 an d  a study  of special techniques used to  
o b ta in  and  analyze physiological d a ta  on  crop  p la n t responses to  en v iro n 
m en ta l conditions occurrin g  in  th e  field.

[514. GRASSLANDS AND GRASSLAND R ESEA R C H]
F all term . C red it th ree  hours. Offered in  a lte rn a te  years. P rerequ isites: 
A gronom y 312. P la n t B reeding 200, an d  B iological Sciences 240, o r th e ir  
equ ivalen ts, an d  perm ission to  register. M W  F 9:05. Professor M acD onald. 
N o t offered in  1968-69.

A study  of ecological factors u nd erly in g  th e  developm en t, m ain ten an ce , and  
m anagem en t o f d ifferent grassland types for d ifferen t uses, an d  th e  p rincip les 
an d  practices of grassland an d  forage-crop investigations. D ifferent grassland 
species, types, an d  associations will be discussed in  re la tio n  to ad a p ta tio n ,
p ro du ctio n , and  use. E m phasis will be on  research .

560. RESEA R C H  IN  SOIL SCIENCE
Fall an d  sp ring  term s. All m em bers o f th e  professional staff.

561. RESEA R C H  IN  FIE L D -C R O P  P R O D U C T IO N
Fall, spring , an d  sum m er term s. All m em bers o f th e  professional staff.

690. SEM INAR
F all an d  sp ring  term s. R eq u ired  of g rad u a te  s tud en ts  m ajo rin g  o r m in o rin g  
in  th e  d ep artm en t. T  4:30.

411. IN T R O D U C T O R Y  DYNAM IC M E T E O R O L O G Y
Fall te rm . C red it th ree  hours. P rerequisites: one year each of calculus an d
physics. Lectures, M W  F 8. Associate Professor Covey.

P roperties  o f a ir, h ydrostatic  stab ility , an d  convection, ra d ia tio n  in  th e  
ea rth 's  w eather system, and  a tm ospheric  circulations.

412. IN T E R M E D IA T E  DYNAM IC M E T E O R O L O G Y
Spring  te rm . C red it th re e  hours. P re requ isite : A gronom y 411 o r perm ission 
of th e  in stru c to r. M W  F 8. Associate Professor Covey.

C onsidera tion  of th e  atm ospheric  p a rt of th e  e a r th ’s w ea th er system. 
Review  o f a ttem p ts  to  find th e  governing  re la tio ns in  usefu l form  an d  to  
iden tify , m easure, an d  com pute th e  significant param eters.

413. M IC R O M E T E O R O L O G Y
Fall te rm . C red it th re e  hours. G iven in  even-num bered  years. P rerequisites: 
one year each of calculus and  physics. Associate Professor Covey.

W eath er and  clim ate n ea r th e  g ro un d , considered  from  th e  local p o in t of 
view. In te rac tion  of p lan ts  and  th e ir local physical env iro n m en t.



54 ANIMAL BREEDING
[414. T H E O R E T IC A L  C LIM A TO LO G Y ]
Fall term . C red it th ree  hours. G iven in  o d d -n um b ered  years. P rerequ isite : 
perm ission of th e  in stru cto r. T  T h  8 an d  F 1:25. Associate Professor Covey. 
N ot offered in  1968-69.

M athem atical m odels of large-scale an d  long-term  characteristics o f th e  
ea rth 's  w ea th er system. Some consideration  o f atm ospheres o f o th e r p lanets 
an d  theories o f c lim atic change.

415. H Y D R O M E T EO R O L O G Y
S pring  term . C red it th ree  hours. G iven in  o d d -n um b ered  years. Prerequ isites: 
one year of calculus an d  physics. Lectures, M W  F 9:05. Professor D eth ier.

A tm ospheric p a r t a t  th e  hydrologic cycle —  evapora tion , p rec ip ita tio n , an d  
tran sp ort.

550. SPECIAL T O PIC S  IN  M E T E O R O L O G Y  AND C L IM A TO L O G Y  
F all o r sp ring  te rm . C red it one o r m ore hours. P re requ isite : perm ission  o f th e  
in stru cto r. Staff.

Study of m eteorological topics m o re advanced  th a n  o r d ifferen t from  those 
in  o th e r courses. Subject m a tte r  depends o n  th e  b ackground  an d  desires of 
those enro lling .

562. R ESEA R C H  IN  M E TE O R O LO G Y
F all an d  sp ring  term s. C red it one o r m ore hours. T hesis research . Staff.

691. SEM IN A R IN  M E TE O R O LO G Y
N ot offered every sem ester. P rerequ isite : perm ission o f th e  professor in  charge. 
Staff.

Subjects fo r th e  sem inar w ill be an n ou n ced  well in  advance.

ANIM AL BREEDING
Faculty : R o b e rt W . B ra tto n , J . H . B ruckner, R an d a ll K. Cole, R o b e rt H. 
Foote, C harles R . H enderson , L. D ale V an Vleck.
F ield  R epresentative : C. R . H enderson , M orrison  H all.
M A JO R  AND  M IN O R  SU BJECTS 
A nim al B reed ing  
A nim al Genetics

Students en te rin g  in to  study  in  th e  areas o f an im al b reed ing  an d  genetics 
are expected  to have h ad  good basic u n d e rg rad u a te  tra in in g  in  biology, 
chem istry , an d  m athem atics. P revious experience w ith  large an im als o r w ith  
pou ltry  is desirable  b u t n o t absolutely  essential.

T h e re  is no specific foreign language re q u irem e n t o f th e  F ield , b u t in d iv id 
u al facu lty  m em bers of th e  F ield  m ay re q u ire  o ne o r m ore languages d e p e n d 
in g  u p o n  th e  s tu d e n t’s area  o f specialization  an d  previous tra in in g  in  
languages.

Special in terests  o f th e  faculty  are  as follows:
Professors H enderson  an d  Van Vleck: research  an d  teaching , s tatistical genetics, 
w ith  p artic u la r  em phasis on  selection program s for im p ro vem en t o f large 
anim als.
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Professors B ra tto n  and  Foote: research  an d  teach ing  in  rep rod u ctive  physiology 
and  re la ted  areas an d  th e  use o f various techniques in  th e  genetic im p ro ve
m en t of populations.
Professors B ruckner an d  Cole: research  in  th e  area o f p o u ltry  genetics.

Superio r facilities are  available for g rad u a te  s tu d e n t tra in in g  in  each of 
these areas. S tudents a re  expected  to p a rtic ip a te  actively in  these research  
program s an d  generally  are  p rov ided  assistantships.

Courses
A N IM A L SCIENCE 420. PR O B LEM S IN  G E N E T IC S OF A N IM A L 
B R EE D IN G
A N IM A L SCIENCE 520. E X P E R IM E N T A L  M E T H O D S  IN  
Q U A N T IT A T IV E  G E N E T IC S AND A N IM A L  B R E E D IN G
P O U L T R Y  SCIENCE 420. P O U L T R Y  G E N E T IC S 

In  ad d ition , faculty  m em bers assist in  two sem inars: A nim al Science 601 an d  
P ou ltry  Science 609.

ANIM AL N U T R IT IO N
Faculty: R ichard  H. Barnes, A ndre B ensadoun, C yril L. C om ar, C arl E. Cop- 
pock, J . M urray  E llio t, L. Ross H ackler, H aro ld  F. H in tz , D ouglas E. H ogue, 
R oland  M. Leach, Jr., F rederick  W . L engem ann, Jo h n  K. Loosli, Leo L utw ak, 
W illiam  G. M errill, M alden C. N esheim , W ilson G. Pond, J . T h o m as R eid, 
M ilton  L. Scott, Ben E. Sheffy, Sedgwick E. Sm ith , H ug h  F. T rav is, D arrell R. 
Van C am pen, A nd re  G. van Veen, W illa rd  J . Visek, R ich a rd  G. W arne r, 
R ob ert H . W asserm an, R o b e rt J . Y oung.
F ield  R epresentative: W ilson G. Pond , 252 M orrison H all.
M A JO R  AND M IN O R  SU B JE C T  
A nim al N u tritio n
ADM ISSION R E Q U IR E M E N T S . C and idates for adm ission to  th is F ield  m u st 
m eet th e  general req u irem en ts  for adm ission to  th e  G radu ate  School. In  
ad d ition , they should  be well p rep ared  in  th e  basic sciences.

For g rad u a te  study  w ith  n u tr it io n  as th e  m ajo r sub ject, p rep a ra tio n  is h ighly  
desirable in  analytical and  organic chem istry , general biology o r zoology, 
genetics, m athem atics, physics, physiology, and  a foreign language. Some 
deficiencies in  background  p rep a ra tio n  can be m ade u p  a f te r  adm ission, b u t  
th is  usually  prolongs the tim e necessary to  com plete degree requ irem ents.
LANG U A G E R E Q U IR E M E N T S . T h e re  is no language re q u irem e n t specified 
for th e  M aster’s degree. T h e re  is no language re q u irem e n t im posed by th e  
F ield  for candidates for th e  degree of Ph.D .; th e  req u irem en ts  for th e  
in d iv idu a l s tu d e n t for study  in  a fo reign language are d e te rm in ed  by  his 
Special C om m ittee.
EX A M IN A TIO N S. T h e  Special C om m ittee  conducts a ll exam inations. For 
th e  M aster's degree, th e  s tu d e n t m u st p resen t an  acceptab le thesis an d  be 
exam ined  in  one m ajo r an d  one m in o r sub ject a t th e  en d  o f h is course of
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study. F o r th e  Ph.D . degree, th e  F ield  requ ires  a q u a lify ing  ex am in a tio n  in  
ad d itio n  to  th e  two exam ina tions req u ired  by th e  G ra d u a te  School. T w o 
m inors are  re q u ired  of a ll s tud en ts  in  d octo ral p rogram s.
R ESEA R C H  AND STUDY O P P O R T U N IT IE S . In  p rep a ra tio n  for an  
advanced degree, candidates accord ing  to th e ir special in terests m ay acq u ire  
tra in in g  in  b iochem istry, food technology, histology, n u tr it io n , pathology, 
physiology, an d  o th e r areas of science an d  technology. C and idates fo r th e  
Ph.D . degree m ay be expected  to  study  a foreign language if  they have n o t 
offered ad equ ate  foreign language tra in in g  u p o n  adm ission. S tudents are 
generally  advised to  select e ith e r b iochem istry  o r physiology as a m in o r for 
th e  M aster’s degree an d  b o th  o f these subjects as m inors for th e  doctorate. 
How ever, o th e r m in o r sub ject m a tte r  areas m ay be selected, d ep en d in g  u p o n  
th e  s tu d e n t’s in te rest. Physical chem istry  an d  advanced  w ork in  o rgan ic 
chem istry  m ay be re q u ired  o f stud en ts  p a rticu la rly  in te rested  in  th e  
b iochem istry  of n u trit io n .

S trong research  program s in  an im al an d  clin ical n u tr it io n  are  m ain ta in e d  
a t C ornell U niversity  u n d e r th e  d irec tion  o f m em bers o f th e  G rad u a te  School 
F aculty  responsib le for th e  tra in in g  o f g rad u a te  s tud en ts  in  th is  area. A w ide 
la titu d e  is allow ed in  th e  selection o f th e  research  prob lem  for th e  degree. 
If  they desire, s tud ents  m ay select various phases o f established  projects w hich 
p e rm it them  to exercise o rig in ality  an d  ind ep en dence  o f th in k ing .

W ith in  th e  b road  F ield  of A nim al N u tritio n , faculty  in terests  encom pass a 
w ide rang e o f research  specializations. T hese  in c lud e  th e  follow ing specific 
categories: p ro teins  an d  am ino  acids, fats, energy m etabolism , v itam ins, 
m inerals, d igestion, ab sorp tion , n u tr ie n t tran sp o rt, n u tr it io n , an d  disease.

E ach o f these special subjects can be stud ied  w ith  a variety  o f an im al species.

Special Interests of the Faculty
R u m in a n t n u tr it io n  stud ies w ith  beef ca ttle , d airy  ca ttle , sheep. Professors 
C oppock, E lliot, H ogue, L engem ann, Loosli, M errill, R eid , Sm ith , W arner.
N o n ru m in an t n u tr it io n  stud ies w ith  dogs, labo ra to ry  an im als, m ink , pou ltry , 
swine. Professors Barnes, B ensadoun, C om ar, E llio t, H ackler, H in tz , H ogue, 
L each, L engem ann, Loosli, N esheim , Pond , R eid , Scott, Sheffy, Sm ith , T rav is, 
V an C am pen, Visek, W arner, W asserm an, Y oung.
C linical an d  h u m an  n u tr it io n  studies. Professors Barnes, L utw ak , van Veen, 
Visek.

Courses
A N IM A L  SCIENCE 410. P R IN C IP L E S  OF A N IM A L  N U T R IT IO N

A N IM A L  SCIENCE 510. SPECIAL T O PIC S  IN  A N IM A L  N U T R IT IO N

A N IM A L  SCIENCE 511. L A B O R A T O R Y  W O R K  IN  A N IM A L  N U T R IT IO N

P O U L T R Y  SCIENCE 511. R ESEA R C H  IN  N U T R IT IO N
Fall o r spring . C red it an d  h ou rs  to  be arrang ed . F o r g rad u a te  s tud en ts
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only. R eg istra tion  by perm ission of th e  staff m em ber concerned. Professors 
R. J . Y oung an d  M. L. Scott, Associate Professor M. C. N esheim .

For studen ts desiring  experience in  p lan n in g , conducting , an d  re p o rtin g  
in d ep en d en t research  projects in  p o u ltry  n u trit io n .
A N IM A L AND P O U L T R Y  SCIENCE 619. SEM IN A R  IN  
A N IM A L N U T R IT IO N
Fall term . C red it one h o u r. O pen  to  g rad u a te  stud en ts  w ith  th e  m ajo r F ield  
of study  in  A nim al N u tritio n . R eg istra tion  by perm ission. T  4:30. M orrison 
348. A nim al N u tritio n  staff.

A critical review  o f th e  lite ra tu re  an d  o th er topics of special in te re st to  
g rad u a te  students in  an im al n u trit io n .
G R A D U A T E  SCH O O L OF N U T R IT IO N  100. PR OBLEM S AND 
PR OG R A M S IN  IN T E R N A T IO N A L  N U T R IT IO N
Fall te rm . C red it fou r hours. R eg istra tion  by perm ission. Lectures M W  F 
11:15. Savage H all. Professor A. G. van Veen.

T o  acq u a in t studen ts  w ith  th e  p lan n in g  o f effective p rogram s an d  policies 
in  th e  areas of n u trit io n a l and  food science w ith  th e  pu rpo se  o f im proving  
n u trit io n  conditions in  develop ing  countries and  w ith  p ro p e r em phasis on  th e  
ro le of ag ricu ltu re  an d  pub lic  h ea lth . A m ong topics considered are  typical 
foods an d  diets in  d ifferen t p arts  of th e  w orld , assessment o f food and  
n u trit io n  conditions, p ro te in -rich  an d  o th e r p ro tec tive foods, food processing 
an d  p reservation  in  developing countries, food s tandards, an d  food contro l.
G R A D U A T E  SCH O O L OF N U T R IT IO N  292. N U T R IT IO N  SEM IN A R 
S pring te rm . C red it o ne h ou r. M 4:40. Savage 100. Professor R . H . B arnes and  
faculty.

ADVANCED N U T R IT IO N  SERIES
A series of n u tr it io n  courses offered jo in tly  by th e  D ep artm en t o f Food and  
N u tritio n , College of H om e Econom ics; D ep artm en t of A nim al Science, 
College of A griculture; D ep artm en t of P ou ltry  Science, College of A griculture; 
an d  th e  G radu ate  School of N u tritio n . Prerequisites: courses in  n u trit io n , 
physiology, and  b iochem istry  to  include in te rm ed ia ry  m etabolism  o r p erm is
sion of th e  in structor.

T h e  biochem ical an d  physiological bases of d igestion, absorp tion , tran sp o rt, 
an d  m etabolism  of n u trien ts ; species differences w here app licab le ; h istorical 
as well as cu rren t concepts o f n u tritio n .
FO OD  AND N U T R IT IO N  501. P R O T E IN S  AND A M IN O  ACIDS 
F all te rm . C red it two hours. M W  10:10. Van R ensselaer 339. Associate P ro 
fessor M. A. M orrison.
PO U L T R Y  SCIENCE 502. L IPID S A ND C A R B O H Y D R A T E S
Fall term . C red it two hours. T  T h  11:15. R ice 101. Associate Professor
B ensadoun.
A N IM A L SCIENCE 503. N U T R IT IO N A L  E N E R G E T IC S
Spring term . C red it two hours. M W  10:10. M orrison 163. Professor J . T . R eid .
P O U L T R Y  SCIENCE 504. M IN ER A LS AND V IT A M IN S
Spring  te rm . C red it two hours. T  T h  11:15. R ice 300. Professor M. L. Scott.
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Faculty : W arren  F. B rannon , R o b e rt W . B ra tto n , H . W ilm ot C arter, C arl 
E. C oppock, J . M urray  E llio t, R o b e rt H . Foote, W illiam  H ansel, C harles 
R . H enderson , H aro ld  F. H in tz , D ouglas E. H ogue, Jo h n  K. Loosli, R o b e rt E. 
M cDowell, A lexander M. Meek, W illiam  G. M errill, Jo h n  I. M iller, E llis A. 
P ierce, W ilson G. Pond , J . T ho m as R eid , G len H . Schm idt, Sam uel T . Slack, 
Sedgwick E. Sm ith , R o b e rt W . S palding, Jam es R . Stouffer, H u g h  F . T rav is, 
George W . T rim b erg e r, K enneth  L. T u rk , L. D ale V an Vleck, W illa rd  J . Visek, 
R ich a rd  G. W arne r, George H . W elling ton.
F ield  R epresentative : J . K. Loosli, 149 M orrison  H all.
M A JO R  AND M IN O R  SUBJECTS
A nim al B reed ing  A nim al Science
A nim al N u tr it io n  D airy  H usb an dry

A s tu d e n t to  be ad m itted  in to  g rad u a te  s tudy  in  th e  F ie ld  o f A nim al 
Science should  have d em o nstra ted  a h igh  o rd er of scholarship  a t th e  u n d e r
g rad u a te  level: shou ld  have h ad  a good selection of an im a l science courses, 
an d  as m any  physical science an d  biology courses as possible.

T h e re  is n o  F ield  re q u irem e n t reg a rd in g  foreign languages; th e  choice o f 
a foreign language is le ft to  th e  in d iv id u a l’s Special C om m ittee.

Research and Study O pportunities
T h e  F ield  o f A nim al Science is w ell staffed an d  e q u ip p e d  to  offer research  an d  
study  o p p o rtu n itie s  in  th e  follow ing areas of specialization:
A nim al B reeding: Professors B ra tton , Foote, H enderson , an d  V an Vleck. 
A nim al N u trit io n : Professors E llio t, H ogue, Loosli, M errill, P ond , R eid , Sm ith , 

Visek an d  W arner.
A nim al Physiology: Professors B ra tto n , Foote, H ansel, M cDowell, Schm idt, an d  

Visek.
Beef H usb an dry : Professor M iller.
D airy  H usbandry : Professors C arter, Coppock, E llio t, M eek, M errill, Schm idt, 

Slack, Spalding, T rim b erg e r, an d  T u rk .
M eats: Professors Stouffer an d  W elling ton.
Sheep H usb an dry : Professors B rann on  an d  H ogue.
Swine H usb an dry : Professors P ierce an d  Pond .

Courses
400. LIV ESTO C K  P R O D U C T IO N  IN  T H E  T R O P IC S
S pring  term . C red it th ree  hours. P re req u isite : A nim al Science 100, 112, o r 
220, o r perm ission o f th e  in stru c to r. L ectures an d  discussions, T  T h  10:10. 
M orrison 342. Professor M cDowell.

A discussion of th e  p resen t and  p o ten tia l roles o f dom esticated  an im als as a 
source of food, pow er, an d  fiber in  trop ica l areas o f th e  w orld . Physiological 
effects o f c lim atic an d  o th e r en v iro n m en ta l factors, b reed  an d  species ch a rac
teristics involving  ad ap tab ility , h ea t to lerance, an d  disease resistance, an d  
m an ag em en t in  re la tio n  to feed u tiliza tion  w ill be sum m arized. T h e  efficiency 
o f p ro d u ctio n  o f m eat, m ilk , wool, an d  eggs w ill be considered.
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410. PR IN C IP L E S  OF A N IM A L  N U T R IT IO N
Fall term . C red it two hours. P rerequ isites: a course in  h u m a n  o r veterinary  
physiology an d  a course in  o rgan ic chem istry  o r b iochem istry. Lectures, T  T h  
10:10. M orrison 342. Professor Loosli.

T h e  chem istry  and  physiology of n u trit io n  and  th e  n u trit iv e  requ irem en ts  
for grow th, rep ro d u c tio n , lactation , and  o th e r body functions.

420. PR OB LEM S IN  G E N E T IC S OF A N IM A L  B R EE D IN G  
Fall te rm . C red it one, th ree, o r fo u r hours. P rereq u isite : A nim al Science 220, 
Biological Sciences 281, o r perm ission of th e  in stru c to r. Lectures, T  T h  11:15. 
L aboratory , W  or I ' 2-4:25. M orrison 342. Associate Professor V an Vleck.

A consideration  of th e  problem s involved in th e  im p ro vem en t o f anim als, 
especially farm  anim als, th ro u g h  th e  ap p lica tio n  of th e  theo ry  o f q u a n tita tiv e  
genetics w ith  em phasis o n  th e  selection index.

427. FU N D A M E N TA L S OF E N D O C R IN O L O G Y
Fall te rm . C red it fo u r hours. P re requ isite : a course in  h u m a n  o r v ete rinary  
physiology o r perm ission of th e  in stru c to r. L ectures, T  T h  S 10:10. M orrison 
167. L aborato ry  to  be arranged . Professor H ansel.

A general course in  th e  physiology of th e  endocrine g lands an d  th e  roles 
played by each horm one in  th e  regu la tio n  of n o rm al body processes.

451. PHYSIOLOGY AND B IO C H E M IST R Y  OF L A C T A T IO N  
S pring term . C red it th ree  hours. P rerequ isite : A nim al Science 427 o r V eterin 
ary Physiology 310. A course in  b iochem istry  is recom m ended  before reg ister
ing  for th is  course. Lectures, T  T h  9:05. M orrison 163. L aborato ry , T h  2 :30- 
4:25. M orrison 174. Associate Professor Schm idt.

An advanced course in  th e  anatom y of th e  m am m ary  gland , th e  physiologi
cal m echanism s of m ilk  secretion, and  th e  b iochem ical synthesis o f m ilk  
constituen ts in  labo ra to ry  an d  farm  anim als.

490. M E A T  T EC H N O LO G Y
Fall te rm . C red it th ree  hours. Offered in  a lte rn a te  years. P re requ isite : A nim al 
Science 290 or perm ission o f th e  in stru c to r. L ecture T  9:05. M orrison 82. 
L aborato ry , T  T h  2-4:25. Professor W elling ton.

T h e  basic m ethods o f m ea t processing, fo rm ula tions, m ethods o f m ea t 
p ro d u ct testing, and  m ea t p ro d u c t d evelopm en t th ro u g h  study  an d  labo ra to ry  
experience.

500. R ESEA R C H
Fall an d  sp ring  term s. C red it an d  h ou rs  by  a rrang em en t. A ll m em bers of 
d ep artm en ta l staff.

ADVANCED N U T R IT IO N  SERIES
(C onsult th e  course listing  in  th is A nn o un cem en t for th e  F ie ld  o f A nim al 
N utritio n .)

510. SPECIAL T O PIC S  IN  A N IM A L N U T R IT IO N
Spring  term . C red it one  h o u r. R eg istra tion  by perm ission. T h  8. M orrison
342. Professor S. E. Sm ith.

A p resen ta tio n  an d  discussion o f th e  know ledge an d  techniques o f special 
fields of an im al n u tr it io n  w ith  p artic u la r  reference to  farm  anim als.
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511. L A B O R A T O R Y  W O R K  IN  A N IM A L  N U T R IT IO N  
S pring te rm . C red it th ree  hours. P rerequisites: q u a n tita tiv e  analysis an d  
A nim al Science 410 o r its eq u ivalen t, and  perm ission o f th e  in stru c to r. M W  F 
2-4:25. M orrison 342 an d  443. Professor W arner.

Each s tu d e n t engages in  a series o f sh o rt research  pro jects  w ith  e x p e ri
m en ta l anim als, such as ra ts , dogs, an d  sheep. B oth  classical an d  m o dern  
techniques o f an im al ex p erim en ta tio n  are  tau g h t. T h e  app lica tio ns of b io 
chem ical m ethods to  th e  so lu tion  of an im al n u tr it io n  p roblem s are  included .
520. E X P E R IM E N T A L  M E TH O D S IN  Q U A N T IT A T IV E  G E N E T IC S AND 
A N IM A L B R EE D IN G
Fall te rm . C red it th ree  hours. P rerequ isite : P la n t B reed ing  514 or a course 
in  m athem atica l statistics. T im e  an d  place to  be arrang ed . Professor H en d e r
son.

E stim ation  of genetic an d  en v iro n m en ta l param eters  re q u ire d  to  design 
efficient selection program s. P articu la r em phasis is given to in te rp re ta tio n  
of ex p erim en ta l an d  survey d a ta  w ith  u n eq u a l subclass num b ers  an d  to  p re 
d iction  of genetic progress resu ltin g  from  a lte rn a tiv e  selection m ethods.
601. SEM IN A R  IN  A N IM A L SCIENCE
Fall an d  sp ring  term s. C red it one h o u r. R eq u ire d  of all g rad u a te  students  
tak ing  e ith e r a m ajo r o r a m in o r sub ject in  an im al science. M 11:15. M orrison
348. Staff.
610. SEM IN A R  IN  A N IM A L R E P R O D U C T IO N  AND E N D O C R IN O L O G Y  
Spring te rm . No cred it. O pen  to  g rad u a te  studen ts  w ith  m ajors o r m inors in  
an im al physiology. T h  4. M orrison  342.
619. SEM IN A R  IN  A N IM A L N U T R IT IO N
Fall te rm . C red it one  h o u r. O pen  to g rad u a te  s tud en ts  w ith  m ajo r o r m in o r 
field of study  in  an im al n u trit io n . R eg is tra tion  by perm ission. T  4:30. 
M orrison 348. A nim al N u tritio n  staff.

A critica l review  of th e  li te ra tu re  an d  o th er topics o f special in te re st to  
g rad u a te  s tud en ts  in  an im al n u trit io n .

BIOCHEMISTRY
Faculty: Joseph  M. Calvo, Louise J . D aniel, Jam es L. G aylor, Q u e n tin  H . 
G ibson, R ichard  J . G uillory , G ordon G. H am m es, L eon A. H ep p el, George P. 
Hess, R ob ert W . H olley, A ndre T . Jag en do rf, E lizabeth  B. K eller, R ic h a rd  E. 
M cCarty, D onald  B. M cCorm ick, A. Leslie N eal, W alte r L. N elson, H arvey  S. 
Penefsky, E fraim  R acker, H aro ld  A. Scheraga, Jo h n  F. T ho m p so n , D avid  C. 
W h arto n , H aro ld  H . W illiam s, D avid B. W ilson, Jo h n  F. W o otto n , L em uel D. 
W righ t, R ay W u, R oger G. Y oung, D onald  B. Z ilversm it.
F ield  R epresentative : W alte r L. N elson, B-18 W in g  H all.
M A JO R  AND M IN O R  SU B JE C T  
Biochem istry
ADM ISSION R E Q U IR E M E N T S . P rio r tra in in g  in  th e  physical sciences 
should  include calculus, physics, an d  chem istry  sequences th ro u g h  in tro d u c 
tory  physical chem istry ; some know ledge o f th e  basic p rincip les of biology
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is desirable, b u t th is can, if necessary, be acq u ired  as p a r t of th e  course of 
study  to be prescribed.
LANGUAGE R E Q U IR E M E N T S . T h e re  is no language req u irem en t for th e  
M aster’s degree. For th e  Ph.D . degree, th e  re q u irem e n t is proficiency in  two 
languages (G erm an, F rench, R ussian , Japanese) o r th e  su b stitu tio n  o f a 
th ird  m in o r sub ject for one  o f th e  two language requ irem en ts.
M IN O R  SUBJECTS. A p p ro p ria te  m in o r subjects m ay be chosen from  am ong 
those offered in  biological sciences, chem istry, physics, an d  m athem atics.
E X A M IN A TIO N S. Ph.D . candidates are  expected  to  schedule an  o ra l q u a li
fying ex am ina tion  shortly  afte r selection o f a p e rm a n e n t com m ittee  and  
no t la te r th an  th e  second sem ester of g rad u a te  study, th e  o ra l A dm ission to 
C andidacy E xam in ation  u p o n  com pletion  o f th e  sub ject m a tte r recom m ended  
by th e  Special C om m ittee, an d  an  o ral ex am in a tio n  o n  th e  thesis an d  re la ted  
m ateria l.

Research and Study O pportunities
A w ide variety  o f research o p p o rtu n itie s  is p rov ided  in  m odern  w ell-equ ipped
laboratories. T h e  research specializations of th e  faculty  are  sum m arized as
follows:
Joseph M. Calvo: con tro l of m etabolic pathw ays in  bacteria; bac teria l genetics.
Louise J . D aniel: biochem ical functions of v itam ins B 12 an d  folic acid, in te r 

re la tio nsh ip  o f v itam ins an d  trace elem ents.
Jam es L. Gaylor: biosynthesis of sterols an d  s tero id  horm ones, con tro l 

m echanism s of sterol biosynthesis.
Q u e n tin  H . G ibson: haem opro teins, flavoproteins, ra p id  reac tio n  spectro 

pho tom etry , and  physical m ethods in  enzym e kinetics.
R ichard  J . G uillory: bioenergetics o f m uscle con traction .
G ordon G. H am m es: biophysical chem istry , especially enzym e kinetics and  

m echanism s.
Leon A. H eppel: s tru c tu re  an d  m etabolism  of nucleic acids, cell p erm eab ility  

in  m icroorganism s.
George P. Hess: p ro te in -m ed ia ted  reactions, bio logical specificity an d  con tro l 

m echanism s.
R ob ert W . Holley: b iochem istry  of nucleic acids.
A ndre T . Jagendorf: electron tran sp o rt an d  pho sp h ory la tion  m echanism s in  

ch loroplasts, synthesis of ch lo rop last p ro teins an d  th e ir  physiological con
trols.

E lizabeth  B. Keller: enzymes, cofactors, an d  ribosom es in  p ro te in  biosynthesis.
R ichard  E. M cCarty: p ho tosyn thetic  pho sp h ory la tion  and  electron  tran sp o rt.
D onald  B. M cCormick: enzymes concerned w ith  tran sfo rm ation  o f v itam ins

and  coenzymes.
A. Leslie Neal: m etabolism  o f p la n t pathogenic  organism s an d  m alig n an t cells.
W alte r L. Nelson: biochem ical m echanism s associated w ith  fu n ction al states 

o f cells.
H arvey S. Penefsky: re la tio n sh ip  betw een m olecular s tru c tu re  an d  function  in  

m itocho n dria l A T /P ase .
E fraim  R acker: m echanism  of enzym e action , con tro l m echanism , s tru c tu re  

an d  function  in m itocho n dria  an d  ch loroplasts, m echanism s in  bioenergetics.
H aro ld  A. Scheraga: physical chem istry  of pro teins.
Jo h n  F. T ho m pso n: n itrogen  an d  su lp h u r m etabolism  o f p lan ts.
D avid C. W harton : cytochrom e oxidase, m etalloenzym es, electron  tran sp o rt.
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H aro ld  H . W illiam s: b iochem istry  of p ro te ins  an d  am ino  acids, selenium  

m etabolism  in  m icroorganism s.
D avid  B. W ilson: b iochem ical genetics, physical chem istry  of enzymes. 
Lem uel D. W righ t: biosynthesis of biologically  active com pounds, m evalonic 

acid m etabolism , b io tin  m etabolism .
Jo h n  F. W ootton: enzyme chem istry , re la tio nsh ip s betw een s tru c tu re  and  

function .
R ay W u: regu la to ry  m echanism s in  ca rb oh y dra te  m etabolism , m etabolism  of 

ascites, tu m o r, and  H ela  cells.
R oger G. Young: m echanism  o f ac tion  of insecticides, fa t an d  wax m etabolism  

o f insects.
D onald  B. Z ilversm it: m echanism  o f fa t absorp tion .

C om bined  g rad u a te  p rogram s m ay be arran g ed  w ith  th e  fo llow ing m em 
bers o f th e  staff of th e  Geneva E xp erim en t S tation: D. B. H an d , F. A. Lee, 
L. M. Massey, J r., L. R . M attick , R . S. S hallenberger, J . P. V anB uren .

Courses
All courses carry  B iological Sciences n um b ers  unless o therw ise ind ica ted . 

531. G E N E R A L  B IO C H E M IST R Y , L EC T U R ES
Fall term . C red it fo u r hours. P rereq u isite : C hem istry  358 o r th e  eq u ivalen t. 
L ectures, M W  F S 9:05. R iley-R obb  125. A ssistant Professor Calvo an d  staff. 

A n in teg ra ted  trea tm en t of th e  fu n dam en ta ls  o f b iochem istry.
533. G E N E R A L  B IO C H EM ISTR Y , L A B O R A T O R Y
Fall term . C red it th ree  hours. M ust be taken  w ith  o r follow ing B iochem istry
531. P rerequ isites: C hem istry  358 an d  388 o r  390. L ab orato ry , T  o r T h  9 :05- 
4:25. W ing  107. O ne discussion period  to be arrang ed . Professor Nelson, 
A ssistant Professors M cC arty an d  W h arton .

Selected experim en ts  on  carbohydrates, lip ids, p ro teins, am ino  acids, nucleic 
acids, an d  m etabolism  (cellu lar particu la tes, k inetics, genera l enzymology) w ill 
b e given to  illu stra te  basic b iochem ical p rincip les. T h e  course w ill em phasize 
th e  q u a n tita tiv e  aspects ra th e r  th an  q u a lita tiv e  in den tifica tion .
534. ADVANCED G E N E R A L  B IO C H E M IST R Y , L E C T U R E S
S pring te rm . C red it fou r hours. Prerequisites: B iological Sciences 531 an d  
Physical C hem istry  390. L ectures, M W  F S 9:05. R iley -R obb  125. A ssistant 
Professor G uillo ry  an d  staff.

A b ro ad  trea tm en t of b iochem istry  a t an  advanced level.
536. ADVANCED B IO C H EM ISTR Y , LA B O R A T O R Y
S pring te rm . C red it th ree  hours. P rerequ isites: B iological Sciences 533 o r th e  
eq u iv alen t an d  B iological Sciences 534 (m ay be taken  concurren tly ). R eg is tra
tion  by perm ission o f in stru c to r before N ovem ber 1. L aborato ry , M W  1:25- 
4:25. A dd itio na l periods to  be arranged . W ing  106. Staff.

Research techniques in  b iochem istry  an d  m olecu lar biology.
537-538. ADVANCED B IO C H E M IST R Y , L EC T U R ES
F all an d  spring  term s. C red it o ne o r two hours p e r te rm . S tudents m ay take 
one o r m o re sections of th e  course for one to  fou r h ou rs  cred it, as each section 
m ay be taken  w ith o u t h av ing  taken  a p reced ing  section. P re requ isite : B io
logical Sciences 534. L ectures, T  T h  9:05. Savage 100. T h is  course w ill be
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com prised  of advanced lectures d iv ided  in to  fou r sections o f one h o u r cred it 
each. Fall te rm : Associate Professor G aylor, carbohydrates an d  lipids, one 
h ou r; Professor Hess, p ro teins and  enzymes, one h o u r. S pring  term : Professors 
H olley an d  H eppel, nucleic acids an d  con tro l m echanism s, one h o u r; Associate 
Professor M cCorm ick, coenzymes, one h our.
631. G R A D U A T E  SEM IN A R  IN  B IO C H E M IST R Y
Fall an d  spring  term s. C red it one h o u r p er term . W  8:35 p . m . Savage 100. 
Professor R acker.

R eq u ired  of all g rad u a te  studen ts  m ajo rin g  in  b iochem istry. T h e  course 
m ay be rep ea ted  for cred it.
639. B IO C H EM ISTR Y  SEM IN A R
F all an d  spring  term s. N o cred it. F 4:15. Savage 100. Staff.

Lectures on  cu rren t research  in  b iochem istry  p resen ted  by d istingu ished  
visitors an d  staff.

BOTANY
Faculty : H arlan  P. Banks, D avid M. Bates, D avid  W . B ierhorst, R o b e rt T . 
C lausen, R oderick  K. C layton, W illiam  J . Dress, Jo h n  W . Ing ram , J r ., A ndre 
T . Jagendorf, Jo h n  M. K ingsbury, R ich a rd  P. Korf, Lee N. M iller, H aro ld  E. 
M oore, J r., H ug h  F. M ulligan, J im  L. O zbun, Loyd E. Pow ell, J r ., E dgar M. 
Shantz, A drian  M. Srb, F rederick  C. Steward, H arry  T . Stinson, J r., Jo h n  F. 
T ho m pso n , H aro ld  B. T ukey , Jr., C harles H . U hl.
A t Geneva: Jo h n  Einset.
F ield  R epresentative : D avid  M. Bates, 467 M ann  L ibrary .
M A JO R  AND M IN O R  SUBJECTS
Cytology P la n t Ecology
G eneral B otany P la n t M orphology an d  A natom y
P aleobotany  P la n t Physiology
Phycology P la n t T axonom y

I t  is recom m ended  th a t app lican ts  to th e  F ield  of B otany p rovide scores of 
th e  G radu ate  R ecord  E xam in ation . E xcept u n d e r u nu su al circum stances all 
candidates for th e  Ph.D . will take a qua lify ing  ex am ina tion  to be adm in is te red  
by th e  s tu d e n t’s Special C om m ittee  d u r in g  th e  first sem ester of residence. 
T h e  language re q u irem e n t for th e  M aster’s degree: college en tran ce  F rench  
a n d /o r  G erm an  o r proficiency in  o ne language o th er th a n  th e  native 
language before com pletion  of th e  second residence u n it. For th e  Ph.D .: 
proficiency in  two languages o th er th a n  th e  na tive  language. Proficiency is 
to be regarded  as a read in g  com prehension  w hich  m eets th e  stan d ard s set by 
th e  G radu ate  School L anguage B oard, excep t th a t in  cases w here English 
is allow ed as a language a read in g  an d  speaking ab ility  will be requ ired .

General Requirem ents for All Degrees
An ad equ ate  know ledge o f th e  s tru c tu re , functions, an d  classification of 
p lan ts is req u ired  of all candidates w ith  m ajor subjects in  th e  F ield  o f B otany. 
C andidates also should  have basic tra in in g  in  chem istry , physics, geology, and  
m athem atics.
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Requirem ents for Major Subjects
A dditional basic req u irem en ts  for th e  m ajo r subjects a re  as follows:
CYTO LO G Y  AND C Y TO G E N ET IC S. An ad eq u a te  know ledge o f cytology 
an d  two of th e  following: genetics o r p la n t b reed ing , p la n t m orphology  an d  
anatom y, p la n t physiology, o r p lan t taxonom y. A. M. Srb, H . T . S tinson, 
an d  C. H . U hl.
G EN ER A L B O TA N Y . A dd itio na l req u irem en ts  will be d e te rm in ed  in  each 
in d iv idu a l case. N ot approved  as a m ajo r for th e  Ph.D .
PA LEO BO TA N Y . A dd itional tra in in g  in  p la n t m orpho logy  an d  anatom y 
and  ad equ ate  know ledge of p a leobo tany  an d  genera l s tra tig ra p h ic  geology. 
H . P. Banks.
PHYCOLOGY. In d iv id u a l p rogram s stressing mycology, in v erteb ra te  zoology, 
ecology, lim nology, p la n t m orphology, p la n t physiology, taxonom y, cytology, 
o r genetics w ill be re q u ired  as a p p ro p ria te  to  each s tu d e n t’s in terests  and  
purposes in  s tudying  th e  algae. J . M. K ingsbury.
P L A N T  ECOLOGY. A dd itional tra in in g  in  p la n t ecology an d  ad equ ate  
know ledge o f p la n t physiology, genetics, m orphology , taxonom y, soil science, 
an d  statistics as ap p ro p ria te  to  each s tu d e n t’s career objectives. R . T . C lausen, 
L. N . M iller, an d  H . F. M ulligan.
P L A N T  M O R PH O L O G Y  AND A NATOM Y. A dd itio na l tra in in g  in  p lan t 
m orphology an d  anatom y an d  p la n t taxonom y an d  ad eq u a te  know ledge of 
cytology, genetics, o r paleobotany . H . P. Banks an d  D. W . B ierhorst.
P L A N T  PHY'SIOLOGY. A dd itio na l tra in in g  in  p la n t physiology an d  ad e
q u a te  know ledge of chem istry , a general know ledge of m athem atics  an d  phys
ics, an d  tra in in g  in  bacteriology, genetics, mycology, p la n t patho logy , o r soils. 
R . K. C layton, A. T . Jagendorf, J . L. O zbun, L. E. Pow ell, E. M. Shantz, F. C. 
Steward, J . F. T ho m pso n , an d  H . B. T ukey , J r.
P L A N T  TA X O N O M Y . A dd itional tra in in g  in  p la n t taxonom y an d  ecology 
an d  an  ad equ ate  know ledge of genetics an d  statistics. D. M. Bates, R . T . C la u 
sen, W . J . Dress, J . W . Ing ram , J r., R . P. Korf, an d  H . E. M oore, J r .

For Sum m er R esearch g ran ts an d  assistantships in  bo tany  a t th e  M useum  of 
N o rth ern  Arizona, consu lt th e  F ield  R epresentative .

Courses
BIOLOGICAL SCIENCES COURSES AVAILABLE ONLY 
TO GRADUATE STUDENTS
541-542. P L A N T  PHYSIOLOGY, ADVANCED L E C T U R E  COURSES 
F all an d  sp ring  term s. C red it th ree  h ou rs  a te rm . P rim arily  for g rad u a te  
s tudents, b u t u nd erg rad ua te s  will be ad m itted  by p rio r ap p ro va l o f in stru c to r. 
P rerequ isite : Biological Sciences 240 o r its equ iv alen t; B iological Sciences 
541 is a desirable b u t n o t a req u ired  p rereq u isite  fo r 542. Lectures, M W  F 
10:10. P la n t Science 143. Professor Steward.

Fall term : Cells an d  cell physiology; p roperties  of p ro top lasm , its m em 
branes an d  organelles; re la tio ns of cells, tissues, an d  organs to  w ater and
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solutes; w ater re la tions and  stom ata l behav ior; ino rgan ic p lan t n u tr it io n ; 
th e  essential n u tr ie n t elem ents.

Spring  te rm : P la n t m etabolism  an d  o rgan ic n u tr it io n  (photosynthesis, 
resp ira tion , n itrog en  m etabolism ); translocation ; physiology of g row th  and  
developm ent.
545. PHYSICAL A PPR O A C H ES T O  PR O B LEM S OF P H O T O SY N T H E SIS  
Fall term . C red it th ree  hours. Given in a lte rn a te  years. P rerequ isites: C hem is
try  104 or 108, M athem atics 112, Physics 208, o r perm ission of th e  in stru c to r. 
Lectures, M 1:25, T  T h  10:10. P la n t Science 37. Professor C layton.

E m phasis is on  physical an d  photochem ical m echanism s an d  physical 
ex p erim en ta l approaches. P ho tosyn thetic  organism s, th e ir  pho tochem ical a p p a 
ra tus, m etabolic pathw ays an d  m echanism s for energy conversion; descrip tive 
in tro d u c tio n  to th e  physics of excited  states in  m olecules and  m olecular 
aggregates; optica l an d  photochem ical p ro perties  of ch lo rophy ll an d  of 
th e  living p ho tosyn thetic  tissue; con tem p o rary  investigations o f th e  p h o to 
synthetic m echanism . T h e  level of th e  course can  be judged  by consu lting  
M o lecu lar P hysics in P h otosyn th esis , R . K. C layton, B laisdell P u b lish in g  Co., 
W a lth am , 1965.
[547. G E N E R A L  PH O T O B IO L O G Y ]
Fall te rm . C red it th ree  hours. G iven in  a lte rn a te  years. Prerequ isites: sam e as 
for Biological Sciences 545. L ectures, M 1:25, T  T h  10:10. P la n t Science 141. 
Professor C layton. N ot offered in  1968-69.

A survey of systems of cu rren t in te rest in  photobiology, in c lu d in g  p h o to 
synthesis, biolum incscence, vision, p ho toperiod ism , and  th e  action  o f u l tr a 
v io let on  nucleic acids. Physical concepts an d  m ethodologies are  em phasized.
[548. P L A N T  PHYSIOLOGY: ASPECTS OF M ETA B O LISM ]
Spring te rm . C red it th re e  hours. G iven in  a lte rn a te  years. Prerequ isites: 
Biological Sciences 240 and  431, C hem istry  353, o r th e  eq u ivalen t. Lectures, 
M W  F 9:05. Room  to be arrang ed . Professor Jagendorf, Associate Professor 
T ho m pso n , A ssistant Professor M cCarty and  staff. N ot offered in  1968-69.

Selected areas of p la n t b iochem istry  w ill be review ed in  th e  co n tex t of 
th e  p la n t life cycle and  responses to  th e  env iro n m en t. P ro bab le  topics 
include: m etabolism  an d  storage fu n ction  of lip ids, ca rbohydrates, organ ic 
acids; p ro teins  an d  pigm ents; n itrog en  an d  su lfu r assim ilation ; horm one 
m etabolism ; resp ira tion , photosynthesis, d evelopm en t an d  rep lica tion  of 
m itochron d ria  and  chloroplasts; cell w all com position  an d  p roperties. 
Em phasis will be on o p e ra tio n  of con tro l m echanism s.
563. ADVANCED P L A N T  ECOLOGY
Spring term . C red it fou r hours. P rerequ isite : consent o f in stru c to r. O ne course 
each in  ecology, p la n t physiology, an d  soils is strongly  recom m ended . L ectures, 
M W  F 10:10. A ssistant Professor M iller.

Lectures an d  sem inars dea lin g  w ith  th e  physiological m echanism s an d  th e  
physical, chem ical, an d  biological processes w hich u n d e rlie  ecosystem s tru c
tu re  and  function . Some m ajo r topics in c lud ed  w ill be responses to  th e  
en v iro n m en t by in d iv idu a l p lan ts, popu la tio ns, an d  species an d  th e  cycling 
of energy, n u trie n ts , an d  w ater in  ecosystems.
587. PER SPEC TIV ES IN  P L A N T  PHYSIOLOGY: ADVANCED 
L E C T U R E  SERIES
Fall term . C red it two hours, o r m ay be taken  w ith o u t cred it. M W  F 10:10. 
P lan t Science 143. Professor Steward.
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T h is  lecture course is an  alte rn ative , w holly  o r in  p a rt , to  th e  sequence 

541 an d  542. N orm ally  it w ill n o t be offered w hen  th e  m ore com plete 
sequence is given. P rim arily  in tend ed  for g rad u a te  stud ents  b u t o pen  to 
qualified  u nd erg rad ua tes, th e  course w ill review  salien t topics in  p la n t 
physiology, th e ir  p resen t status, h istorical developm ent, an d  th e  p roblem s they 
still p resen t. T opics considered w ill change som ew hat from  year to  year b u t 
will norm ally  include som e trea tm en t of cell physiology, o rgan ic an d  in o r
ganic n u trit io n , m etabolism , grow th, an d  developm ent.
641. SEM IN A R  IN  T A X O N O M Y  AND ECOLOGY  OF VASCULAR PLA N T S 
Fall te rm . C red it o ne h ou r. P rerequ isite : B iological Sciences 442 o r p erm is
sion to register. L ecture and  discussion, M 11:15. P la n t Science 143. Professor 
Clausen.

A n ex am ina tion  o f p rim ary  problem s concerned  w ith  th e  classification 
an d  en v iro n m en ta l re la tionsh ips  of vascular p lan ts.
643. SEM IN A R  IN  P L A N T  PHYSIOLOGY
Fall and  sp ring  term s. C red it one h o u r p er term . R eq u ire d  of g rad u a te  
stud ents  tak ing  w ork in  p la n t physiology an d  o pen  to  all w ho are  in te rested . 
F 11:15. P la n t Science Sem inar R oom . Staff.

Discussion o f cu rren t p roblem s in  p la n t physiology; p resen ta tio n  o f repo rts  
on th e  research  of g rad u a te  stud ents  an d  m em bers o f th e  staff. T h e  course 
m ay be rep ea ted  for cred it.
P L A N T  P A T H O L O G Y  569, 579, 589. ADVANCED M YCOLOGY 
P L A N T  PA T H O L O G Y  649. C U R R E N T  T O PIC S  IN  MYCOLOGY

BIOLOGICAL SCIENCES COURSES AVAILABLE TO  
JUNIORS, SENIORS, AND GRADUATE STUDENTS
341. TA X O N O M Y  OF VASCULAR PLA N T S 
Fall te rm . C red it fou r hours. Professor C lausen.
343. B IOLOGY OF T H E  ALGAE
Fall te rm . C red it th ree  hours. Associate Professor K ingsbury.
344. B IO LOGY  OF T H E  ALGAE
S pring term . C red it th re e  hours. Associate Professor K ingsbury .
P L A N T  PA T H O L O G Y  309. C O M PA R A T IV E  M O R P H O L O G Y  OF F U N G I 
Fall term . C red it fou r hours. Professor K orf an d  Associate Professor L orbeer.
345. P L A N T  ANATO M Y
Fall term . C red it fou r hours. Associate Professor B ierhorst.
347. CYTOLOGY
Fall term . C red it fo u r hours. Associate Professor U hl.
349. PLA N T S AND MAN
Fall term . C red it th ree  hours. A ssistant Professor Bates.
440. C Y TO G E N ET IC S
S pring  term . C red it th re e  hours. Associate Professor U hl.
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442. T A X O N O M Y  AND ECOLOGY OF VASCULAR PLA N T S 
Spring  te rm . C red it fou r hours. Professor C lausen.
[444. M O R PH O L O G Y  OF L O W E R  VASCULAR PLANTS]
Spring te rm . C red it fou r hours. Associate Professor B ierhorst. N ot offered in  
1968-69.
446. M O R PH O L O G Y  OF H IG H E R  VASCULAR PLA N TS 
S pring  term . C red it fou r hours. Associate Professor B ierhorst.
[448. PA LEOBOTANY]
S pring term . Professor Banks. N ot offered in  1968-69.
463. P L A N T  ECOLOGY
F all te rm . C red it fou r hours. A ssistant Professor M iller.

CONSERVATION
Faculty: C larence A. Carlson, W . R o b e rt E adie, A lfred  W . E ip per, Jo h n  L. 
Forney, L aw rence S. H am ilto n , O liver H . H ew itt, R ichard  J. M cNeil, A aron 
N. M oen, R ob ert R. M orrow , A rth u r M. Phillips, Jr., E dw ard C. R aney, 
D aniel Q . T ho m pso n , D w ight A. W ebster, B ruce T . W ilkins.
F ield  R epresentative: W . R . E adie, 206 F ernow  H all.
M A JO R  SUBJECTS M IN O R  SU BJECTS
Fishery Science Fishery Science
N atu ra l R esources C onservation  Forest C onservation
W ild life  Science N a tu ra l R esources C onservation

W ildlife Science
ADM ISSION. T o  u nd ertak e  study  in  th e  biological subjects th e  s tu d e n t should  
be well p rep ared  in  biological sciences an d  should  have or m u st acq u ire  a 
fo u nd atio n  in  th e  specialized area of study  w hich he in tends to  pursue. A 
strong  background  in  th e  o th er bio logical an d  physical sciences is h ighly  
desirable, an d  a w orking know ledge of statistical m ethods is im p o rta n t in  all 
fields. T o  m ajo r in  n a tu ra l resources conservation , th e  s tu d e n t should  come 
adequately  tra in ed  in  an  ex isting  professional area of study  concerned w ith  
th e  m anagem en t of n a tu ra l resources, an d  he should  p referab ly  have p ro 
fessional job  experience.

A pplicants for g rad u a te  study  in  th e  F ield  of C onservation  are  encouraged  
to subm it th e  results of th e  G rad u a te  R ecord  E xam inations (A p titud e  T est, 
an d  A dvanced T es t in  Biology if ap p ro pria te).
LANG U A G E R E Q U IR E M E N T : For adm ission to th e  F'ield, college en tran ce  
foreign language o r six h ours o f college language. For th e  Ph.D . Degree, 
any ad d itio n a l language re q u irem e n t will be d ete rm in ed  by  th e  s tud en t's  
Special C om m ittee.
E X A M IN A TIO N S. An o ral qualify ing  ex am ina tion  is given to  Ph.D . ca n d i
dates early  in  residence to exp lo re  possible deficiencies in  ed u ca tio n al back 
g round . T h is  is followed by th e  com prehensive Adm ission to  C andidacy 
E xam in ation  w hich is taken  afte r m ost of th e  course w ork has been  com 
pleted . T h e re  is a F inal E xam in ation  on  th e  thesis sub ject. F o r th e  M aster’s 
degree, th e re  is a final ex am ina tion  on  sub ject m a tte r an d  thesis.
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Special Interests of the Faculty
A nadrom ous an d  m arin e  fisheries m anagem en t: Professor R aney.
F orest conservation: Professors H am ilto n  an d  M orrow .
Fishery science: Professors C arlson, E ipper, Forney, an d  W ebster.
N a tu ra l resources conservation: Professors H am ilto n  an d  M cNeil.
N u tritio n  an d  physiology of fishes: Professor P h illips.
O u tdo o r recreation : Professor W ilkins.
W ild life  science: Professors Eadie, H ew itt, M oen, an d  T ho m pso n .

Courses
NA TU R A L RESOURCES CONSERVATION
510. SELECTED  T O PIC S  IN  C O N SE R V A TIO N
F all te rm . C red it o ne h o u r. H ou rs  to  be arrang ed . Professor W ilkins.

A discussion sem inar, based u p o n  extensive read ings of artic les h ig h lig h tin g  
vary ing  p h ilosoph ical approaches to  th e  conservation  o f n a tu ra l resources. 
Views espoused by developm entalists, preservation ists, n a tu ra lis ts , econom ists, 
w elfare econom ists, an d  u rb a n  p lan n ers  w ill be considered.
511. IN T E R N A T IO N A L  N A T U R E  CONSERVANCY
F all term . C red it one o r two hou rs . F ernow  210. H ou rs  to  b e  arranged . 
P rim arily  for foreign studen ts  and  those in te n d in g  to p u rsu e  careers in  
in te rn a tio n a l developm en t. Professors H am ilto n  an d  M cNeil.

A sem inar devoted  to ex p lo rin g  in te rn a tio n a l p rogram s of n a tu re  con 
servancy, ex tinc t an d  endangered  species, floral an d  fau n a l p ro tec tio n  in  
various countries, n a tio n a l p ark  systems, p ro tec tio n  vs. m anagem en t, th e  
relevance of U n ited  States experience, an d  th e  ro le  of n a tu re  conservancy 
in  resource developm en t o f em erg ing  nations.
602. SEM IN A R  IN  N A T U R A L  R ESO U R C ES P L A N N IN G  
AND D E V E L O PM E N T
S pring  term . C red it two hours. W  2:30. P lace to  be a rrang ed . Professor 
H am ilto n .

A n in te rd isc ip linary  g rad u a te  s tu d e n t sem inar. Sem inar th em e varies from  
year to  year to  include such topics as: sm all w atershed  p lan n in g , m u ltip le  
use m anagem en t, u rb a n  fringe problem s, o u td o o r recreatio n , lan d  use p la n 
n in g  m ethods, an d  rive r basin  developm ent. F ie ld  tr ip s  an d  in v ited  resource 
specialists.

FISHERY SCIENCE
439. FISH  ECOLOGY
Fall term . C red it th ree  hours. P rereq u isite : Biological Sciences 270 o r  p e r 
m ission o f th e  in stru cto r. M W  F 10:10. P la n t Science 141. Professor Carlson.

In te rac tion s betw een fishes an d  th e ir  liv ing  an d  n on-liv ing  en v iro n m en t 
an d  app lications of ecological p rincip les to  fish p o p u la tio n  research  an d  
m anagem en t; co m petition , p red a tio n , parasitism , com m ensalism , an d  o th er 
b io tic in te rac tion s involving  fishes; ad ap ta tion s, behav io r, d is tr ib u tio n , an d  
life h istories of m ajo r taxonom ic groups. T h e  ecology of young  fishes is 
stressed, an d  th e  s tu d en t is in tro d u ced  to  th e  li te ra tu re  of fishery biology.
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440. FISH ER Y  SCIENCE
Fall te rm . C red it th ree  hours. S tudents o th er th an  m ajors in  th e  D ep artm en t 
of C onservation  m u st have perm ission of in stru c to r to  register. M W  F 12:20. 
Rice 300. Professor W ebster.

Principles and  theories involved in  dynam ics of fish populations. M ethods 
of o b ta in in g  an d  ev a lua ting  statistics of g row th, p op u la tio n  size, m orta lity , 
yield, and  p ro d u ctio n  as well as investigational aspects of fishery biology are 
included .

441. FISH ERY  R ESO U R CE M A N A G E M E N T
Spring term . C red it th re e  hours. P rerequ isite : C onservation  440 o r perm ission 
of th e  in stru c to r. Lectures, T  T h  11:15. Discussion to be arranged . R ice 101. 
Professor E ipper.

P rinciples an d  problem s in  th e  m an ag em en t of freshw ater an d  m arin e  
fishery resources, considered  in  re la tio n  to  problem s of h u m a n  p op u la tio n  
an d  m anagem en t of o th e r n a tu ra l resources; m u ltip le  use, ev a lua tion , and  
allocation  of w ater resources, w ith  p a rtic u la r reference to  fisheries; ch arac
teristics of fishery resources and  th e ir  ex p lo ita tio n ; app lications of fishery 
science to  th e  m anagem en t of fish stocks th ro u g h  m ain ten an ce  an d  im p ro ve
m en t of h a b ita t, fish p o p u la tio n  m an ip u la tio n , and  regu la tio n  of fishing.

442. BASIC P R IN C IP L E S  OF FISH  C U L T U R E
S pring te rm . C red it two hours. Prerequ isites: genera l zoology an d  a course in  
chem istry. A course in  b iochem istry  o r physiology is desirable. L ecture, M 
12:20. L aborato ry , M 2-4:25. Fernow  210. Professor Phillips.

A study of th e  n u trit io n , m etabolism , an d  physiology of h a tchery  fish and  
p rincip les of h a tchery  m anagem en t.

601. SEM INAR ON  SELECTED  T O PIC S  IN  FISH ER Y  BIO LOGY 
F all o r sp ring  te rm . C red it one h o u r. T im e  to  be arrang ed . Staff.

WILDLIFE SCIENCE
411. PR IN C IP L E S  OF W IL D L IF E  M A N A G E M E N T
Fall te rm . C red it th ree  hours. P rerequ isite : consent of th e  in stru c to r. Lectures, 
M W  F 10:10. R ice 101. Professor H ew itt.

F u n d am en ta l m echanism s of w ildlife p opulations; ecological, social, and  
econom ic aspects of w ildlife m anagem ent.

412. W IL D L IF E  M A N A G E M E N T  L A B O R A T O R Y
Fall term . C red it one h o u r. R eq u ired  of w ildlife science m ajors registered  
in  C onservation  411. F ield  an d  labora to ry , F 2-4:25, an d  several field trip s  
to  be arranged . Fernow  212. Professor H ew itt.

413. W IL D L IF E  M A N A G E M E N T  M E TH O D S
S pring  term . C redit th ree hours. P rerequ isites: C onservation  411 an d  412. 
L ecture, F 11:15. L aboratory , F 1:25-4:25. Fernow  212. Several all-day field 
trips. Professor H ew itt.

M ethods an d  techniques in  th e  m anagem en t of gam e species an d  th e ir 
p ractical ap p lica tio n  in  th e  field. In ten d ed  for studen ts  in te rested  in  p rofes
sional w ildlife m anagem en t.
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414. EC O N O M IC  V E R T E B R A T E  ZOOLOGY
S pring te rm . C red it two hours. P rerequ isite : B iological Sciences 270. W  F 8. 
Rice 300. Professor Eadie.

Economics o f am ph ib ian s, reptiles, b irds, an d  m am m als. Econom ic status, 
hab its , an d  con tro l o f in ju rio u s  species.

RESEARCH
E ith er te rm . C red it and  hours to  be arranged . P roblem s are  u n d ertak e n  in 
any of th e  areas of study  in  th e  d ep artm en t, b u t ad eq u a te  p rep a ra tio n  in  
th e  specialized area an d  perm ission o f th e  in stru c to r a re  p rerequ isites.
492. MAM M ALOGY 
Professor Eadie.
494. FISH ER Y  SCIENCE
Professors Carlson, E ip per, Forney, P h illips, an d  W ebster.
495. W IL D L IF E  SCIENCE
Professors E adie, H ew itt, M oen, an d  T ho m pso n .
496. FO R E ST R Y
Professors H am ilto n  an d  M orrow .
498. N A T U R A L  RESOURCES 
Professors H am ilto n  an d  M cNeil.

DAIRY SCIENCE
Faculty: N orm an  C. D ondero , R o b ert F. H olland , W illiam  K. Jo rd a n , Jo h n  E. 
K insella, F rank  V. Kosikowski, R ich a rd  A. L edford , R ic h a rd  P. M arch, H . 
Brooks N aylor, N eil L. Norcross, N o rm an  N . P o tte r, Jo h n  W . Sherbon, 
W . F rank  Shipe, J r., Jam es C. W hite .
F ield  R epresentative: W illiam  K. Jo rd a n , 106 Stocking H all.
M A JO R  AND M IN O R  SU BJECTS
D airy  C hem istry  D airy  M icrobiology
D airy  M anagem ent D airy  Science

Students in te rested  in  u n d ertak in g  a g rad u a te  career in  th e  F ield  o f D airy  
Science should  have ad equ ate  basic p rep a ra tio n  in  th e  a rea  in  w hich  they  
in te n d  to  specialize. P rio r tra in in g  in  d a iry  o r food science is desirable  
b u t n o t essential; deficiencies can be m ade u p  w ith  satisfactory  program ing .

In  general, g rad u a te  students  are expected  to  a tta in  a b ro ad  m astery  of th e  
substance of th e ir  m ajo r F ield  an d  to  d em o nstra te  th e  ab ility  to  p lan  an d  
conduct in d ep en d en t research.

T h e  F ield  offers studen ts  challeng ing  an d  in te re stin g  s tudy  an d  research  
o p p o rtu n itie s  in  fou r m ajo r areas.

S tudents m ajo rin g  in  d a iry  m anagem en t m ay look forw ard  to  study  an d  
research on  th e  ad m in is tra tio n  o f in d u stria l d a iry  m an u fac tu rin g  com plexes 
and  th e  o rganiza tion  of in te rn a tio n a l m ilk  d evelopm en t projects. S tudies 
lead in g  to  m inors in  econom ics, business ad m in is tra tio n , an d  in te rn a tio n a l 
ag ricu ltu ra l developm en t a re  encouraged.
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M ajors in  d a iry  m icrobiology m ay elect study  and  scientific investigations in: 

food developm ent from  m ilk  ferm enta tions, d airy  micology, im m unology, 
an d  labo ra to ry  co n tro l of spoilage an d  d isease-producing m icroorganism s. 
Courses in  basic m icrobiology and  pathogenic  bacteriology will sup plem ent 
those offered by th e  F ield  faculty.

S tudents m ajo rin g  in  d airy  chem istry  have a n u m b er of areas of in q u iry  
in  w hich to work, such as physiological, b iological, organic, an d  physical 
chem istry.

Sim ilarly, s tud en ts  w ith  a m ajo r in  d airy  science m ay choose from  a 
variety  of specialized activities, such as engineering, technology, an d  san itary  
and  env iro n m en ta l h ea lth , beg in n ing  w ith  m ilk  h an d lin g  processes on  th e  
farm  an d  ex tend in g  to  m ilk  processing in  th e  p lan t.
LANG U A G E R E Q U IR E M E N T  F O R  T H E  PH .D . D em onstrated  proficiency 
in  one language — French, G erm an, R ussian , Japanese, D utch , F in n ish , N o r
wegian, Swedish, o r D anish  — before th e  F in al E xam ination .

Courses
All courses carry  Food Science num bers unless o therw ise ind ica ted .

302. DAIRY  AND FO O D  E N G IN E E R IN G
Fall term . C red it fou r hours. Offered in  a lte rn a te  years. P rerequisites: Physics 
101 and  102 o r th e  eq u iv alen t and  D airy  Science 100. Lectures, M W  F 10:10. 
Laboratory , M 2-4:25. Stocking 119. Professor Jo rd a n .

E ng ineering  aspects of d airy  an d  food p lan t operations.
303. L IPID S
Fall term . C red it th ree  hours. L ecture d em onstra tions, W  F 11:15. Stocking 120. 
L aborato ry  practice, F 1:25-4:25. Stocking 209. A ssistant Professor Kinsella.

Sources, processing, and  p ro perties  of ed ib le  fats an d  oils are covered. 
Factors affecting th e  physical p ro perties  an d  chem ical com position  o f fa tty  
foods are  dem o nstra ted  using  bo th  lectures and  experim ents. A ll classes of 
lip ids are  considered.
310. SENSORY Q U A L IT IE S  AND EV A LU A TIO N S OF FOODS
S pring te rm . C red it two hours. T  T h  8:30-9:55. Stocking 120. Professor Shipe 
and  assistants.

Deals w ith  th e  factors affecting th e  color, odor, flavor, and  tex tu re  of foods 
and  th e  evalua tion  of these qualities. T h e  techniques and  in te rp re ta tio n s  
of b o th  objective and  subjective evaluations are discussed. T h e  labora to ry  
exercises involve th e  evaluation  of a variety  of foods.
311. C O N C E N T R A T IO N  AND FR EE Z IN G  PROCESSES
S pring term . C red it fou r hours. Offered in  a lte rn a te  years. Lectures, M W  
11:15-1:10. L aborato ry , M 1:25-4:25. Stocking 120. Professor Jo rd a n  an d  
Associate Professor P otter.

T h e  p rincip les an d  practice o f condensing, dry ing, an d  freezing food 
products.
313. S T E R IL IZ A T IO N  PROCESSES
Spring  te rm . C red it th ree  hours. Offered in  a lte rn a te  years. Prerequisites: 
C hem istry  353 o r eq u ivalen t, Biological Sciences 394, an d  Physics 102. R ecom 
m ended: a course in  calculus an d  a course in  b iochem istry. Lectures, M W
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10:10. Discussion, F 10:10. R iley-R obb  225. L aborato ry , W  2-4:25. R iley-R obb  
44. Professor Buck.

T h e  princip les of food p reservation  and  th e  fu n dam en ta ls  of food processing 
from  raw  m ateria ls  to  finished p ro du ct. H ea t transfer, u n i t  o perations, and  
u n it  processes em ployed by th e  can n in g  in d u stry  w ill be em phasized, b u t 
s teriliza tion  by any m eans such as h ea t, chem icals, physical d estru c tio n , and  
filtra tion  will be d em onstra ted . T h e  effects o f le th a l energy  trea tm en t of 
biological fluids an d  systems on  desirable  com ponents such as n u trit iv e  
factors and  flavor com ponents will be considered  along  w ith  th e  cost of 
o pera tio n . T h e  labo ra to ry  involves ac tual p a rtic ip a tio n  in  p la n t opera tio ns in  
th e  processing an d  p reservation  of various food products, an d  field trips.
[314. M ILK  AND FO O D  S A N IT A T IO N  A N D P L A N T  O PE R A T IO N S] 
S pring  te rm . C red it fou r hours. Offered in  a lte rn a te  years. P rerequ isites: 
D airy  Science 100 an d  Biological Sciences 394. L ectures, M W  11:15—1:10. 
L aboratory , 1:25-4:25. Professor W h ite  an d  assistants. N ot offered in  1968-69.

T h e  biological and  chem ical con tro l of m ilk  an d  food processing. Federal, 
s tate, and  local req u irem en ts  for th e  p ro du ctio n , collection , an d  processing 
of m ilk  an d  food. T h e  con tro l of san ita tio n , com position , an d  p ro d u c tio n  in  
th e  food p la n t is o u tlin ed  w ith  special a tte n tio n  g iven to  th e  flu id  m ilk  
industry .
B IO L O G IC A L  SCIENCES 394. DAIRY AND FO O D  M IC R O B IO L O G Y  
Spring  term . C red it fo u r hours. P re requ isite : B iological Sciences 290. Lectures, 
M W  12:20. Stocking 119. L aborato ry , M W  2-4:25. Stocking 301. Professor 
N aylor.

T h e  m ajo r fam ilies of m icroorganism s o f im p o rtan ce  in  d a iry  an d  food 
science are s tud ied  system atically w ith  em phasis on  th e  ro le  p layed  by these 
organism s in  food p reservation , food fe rm enta tions, an d  p u b lic  h ea lth . T h e  
labo ra to ry  w ork includes p ractice in  th e  use of general an d  special m ethods 
for m icrobiological testing  an d  con tro l of d airy  an d  food p roducts as well as 
practice in  th e  isolation  and  ch arac terization  of organism s fo u nd  in  foods.
[401. FO O D  FR O M  F E R M E N T A T IO N S ]
Fall term . C red it five hours. Offered in  a lte rn a te  years. P re req u isite : a 
b eg inn ing  course in  organ ic chem istry  o r b iochem istry  is recom m ended . 
Lectures an d  labora tories, T  T h  11:15-1:10 an d  1:25-4:25. Professor Kosi
kowski and  A ssistant Professor L edford . N ot offered in  1968-69.

T h e  chem istry , m icrobiology, an d  technology of ferm en ta tion s lead in g  to 
im p o rta n t foods. E m phasis is p laced on  m ilk  an d  cheese ferm en ta tion s b u t 
consideration  is given to  ferm enta tions re su ltin g  in  m ajo r foods from  all 
p la n t an d  an im al sources.

Line-flow processing an d  testing  practices designed to  acq u a in t th e  s tu d e n t 
w ith  princip les are  ca rried  o u t in  th e  labora to ry .
[403. IN T E R N A T IO N A L  FO O D  D E V E L O PM E N T ]
F all te rm . C red it th ree  hours. Offered in  a lte rn a te  years. Perm ission of 
in stru c to r req u ired . M W  2-4:25. Professor Kosikowski. N ot offered in  1968-69.

A study  o f p rogram s, technical problem s, an d  progress associated w ith  
d evelop ing  acceptab le m ilk  an d  food supplies in  critica l w orld  areas. P ro 
posals for increasing  w orld  p ro te in  resources for h u m an s  are  to  b e  discussed. 
Special a tte n tio n  is to  be d irected  to  th e  o rgan iza tion , o perations, re la tio n 
ships, an d  co n trib u tio n s  of U. N. technical agencies, FAO, U N IC E F, W H O , 
an d  governm ental an d  non-governm ental organ izations concerned  w ith  
th is specialization.
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404. C H EM ISTR Y  OF M ILK
Fall term . C redit th ree hours. Offered in a lte rn a te  years. Prerequ isites: q u a li
ta tive and  q u a n tita tiv e  analysis and  organ ic chem istry. H ours by arrang em en t. 
S tocking 120. Assistant Professor Ledford.

A study  of m ilk  constituen ts  and  physical p roperties. Deals w ith  m ilk  
enzymes, lactose, m ilk  fat, m ilk  p ro teins, an d  m in o r constituen ts.

410. FO O D  B IO C H EM ISTR Y
S pring term . C red it th ree  hours. P rerequ isite : B iological Sciences 431. Lectures, 
M W  F 11:15. R iley-R obb 105.

A discussion of some of th e  im p o rta n t non-m icrob ial changes in  foods, such 
as d en a tu ra tio n  and  th e  M aillard  b row ning  reaction . E m phasis is p laced on 
th e  occurrence, significance, an d  p rev en tion  o r con tro l of th e  changes as they 
affect the color, odor, flavor, tex tu re , o r n u tr it iv e  value of foods.

413. A N A LY TIC A L M E TH O D S
S pring te rm . C red it fou r hours. Offered in  a lte rn a te  years. P rerequisites: 
D airy  Science 210 and  one term  of e ith e r organ ic chem istry  o r biochem istry. 
Lectures, T  T h  11:15. Stocking 119. L aborato ry , T h  1:25-4:55. Stocking 209. 
Assistant Professor Sherbon.

A study  of th e  analytical m ethods im p o rta n t to  th e  food industry . T h e  
em phasis is on  u nd erstan d in g  th e  basic analytical chem istry  ap p lied  in  th e  
various tests. G eneral topics include sam pling, g rav im etric  an d  volum etric  
m ethods, optica l m ethods, electrochem istry , an d  th e  use of basic statistics.

[512. IN S T R U M E N T A L  M E TH O D S]
S pring te rm . C red it five hours. Offered in  a lte rn a te  years. P re requ isite : D airy  
Science 413 o r perm ission of th e  in stru c to r. A ssistant Professor Sherbon. 
N ot offered in  1968-69.

Deals w ith  in stru m en ta l m ethods w idely used in research  and  industry . T h e  
m ajo r em phasis is on  ch ro m atog raph ic  m ethods, spectroscopy, electrophoresis, 
an d  th e  use o f com puters in  ag ricu ltu ra l research . T h e  stress w ill be o n  th e  
p ractical use of th e  m ate ria l presen ted .

[514. T H E  B IO C O LL O ID A L  C H E M IS T R Y  OF FOODS]
S pring term . C red it th ree  hours. Offered in  a lte rn a te  years. Prerequisites: 
Biological Sciences 431 and  433 o r th e  eq u ivalen t. Lectures, M W  10:10. 
Discussion, F 2:30. L aboratory , W  2-4:25. Professor Buck. N ot offered in  
1968-69.

T h e  p rincip les of th e  science of colloidal systems an d  m icelles o f im p o rtance 
in  biology and  ag ricu ltu re  will be in trod uced ; th en  th e  am iscropic m orphology 
of cytoplasm , cell walls, p lastids, biological gels and  sols will be s tud ied  
and  th e  d a ta  ap p lied  to  food. Polysaccharides an d  polypep tides in  chain  
m olecules w hich som etim es reach  m icroscopical leng ths will be intensely 
studied. Special a tte n tio n  will be given to th e  s tru c tu ra l a rran g em en t of 
com plex polym ers. T h e  physical chem istry  of surfaces (inc lud ing  adsorption , 
ion-exchange, and  electric d ou ble  layer), flocculation, viscosity, swelling, and  
gel fo rm ation  will be discussed.

600. SEM IN A R
Fall an d  spring  term s. R eq u ired  of g rad u a te  stud en ts  in  th e  d ep artm en t. 
T im e  to be arrang ed . Stocking.
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ECOLOGY A N D  EVO LUTIONARY BIOLOGY
Faculty: M. A lexander, H . W . A m brose, J . P. Barlow , C. O. Berg, A. L. B loom , 
W . L. Brow n, T . J . Cade, R . T . C lausen, L. C. Cole, W . S. Cole, W . C. D ilger, 
W . R . Eadie, T . E isner, S. T . E m len, H . E. Evans, G. G. Gyrisco, D. J . H all, 
J . H udson , W . T . K eeton, J . M. K ingsbury , R . P. Korf, J . P. K ram er, D . A. 
L ancaster, W . N. M cFarland, L. N . M iller, H . E. M oore, H . F. M ulligan, 
L. L. Pechum an , D. P im ente l, E. M. R affensperger, E. C. R aney , R . B. R oo t, 
E. L. Stone, D. Q. T ho m pso n , B. V. T rav is, C. H . U hl, L. D. U hler, D. A. 
W ebster, J . W . W ells, J . W . W hitlock.
F ield  R epresentative : Jo h n  P. Barlow , L an gm u ir L aborato ry .
M A JO R  AND M IN O R  SUBJECTS 
A quatic Ecology (inc lud ing  lim nolo- Paleoecology 

gy, m arin e  ecology, an d  oceanogra- Parasito logy 
phy) P o p u la tio n  Ecology

C om m unity  an d  Ecosystem Ecology T e rre s tr ia l Ecology
E nv iron m en ta l Physiology V erteb ra te  Zoology (inc lud ing  herpe-
E vo lu tionary  Biology tology, ichthyology, m am m alogy
G eneral Ecology and  orn ithology)
R E Q U IR E M E N T S . A pplicants are strongly  u rged  to p resen t scores o n  th e  
G rad u a te  R ecord  E xam in ation  A p titu d e  an d  A dvanced Biology Tests.

Language re q u irem e n t for th e  M aster’s degree: college en tran ce  (or th e  
equ ivalen t) in  one language. L anguage re q u irem e n t for th e  Ph.D .: proficiency 
in  two languages o r su p erio r ab ility  in  one.

A w ritten  qualify ing  ex am ina tion  in  ecology an d  ev o lu tionary  biology m u st 
be passed before th e  s tu d e n t can  schedule a n  A dm ission to  C andidacy  
E xam in ation .

Special Interests of the Faculty
M em bers of th e  faculty  will be especially in te rested  in  d irec tin g  research  in
the areas m en tion ed  below, a lth ou g h  research  w ill n o t be lim ite d  to  these
areas:
M. A lexander: m icrobiology, ecology an d  b iochem ical ecology o f m icro 

organism s.
H . W . Am brose: b eh av io ra l ecology, p o p u la tio n  reg u la tio n , an d  social an d  

o rien ta tio n a l behavior.
J. P . Barlow: p lan k to n  ecology, organ ic p ro du ctio n , an d  b io logical ocean

ography.
C. O. Berg: lim nology an d  aq u atic  entom ology.
A. L. Bloom : P leistocene paleoecology, m o dern  coastal env iro n m en t.
W . L. B row n: general ev o lu tionary  theory , ex p erim en ta l system atics, an d  

system atics an d  biology o f insects, especially ants.
T . J . C ade: v erteb ra te  biology.
R . T . C lausen: taxonom y an d  ecology o f vascular p lan ts.
L. C. Cole: genera l ecology, p o p u la tio n  p henom ena, an d  m athem atica l theo ry  

of populations.
W . S. Cole: systematics an d  paleoecology, w ith  special reference to  F oram in i- 

fera.
W . C. D ilger: th e  evo lu tion  of behavior.
W . R . Eadie: m am m alogy, ecology an d  classification.
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T . Eisner: behav io r of inverteb ra tes, th e  chem ical basis of behav io r, b iocom 

m u nicatio n , m im icry.
S. T . Em len: an im al ecology an d  behav io r, p a rticu la rly  o rien ta tion .
H . E. Evans: v e rteb ra te  m orphology an d  evolution .
G. G. Gyrisco: p op u la tio n  dynam ics, pestic ide residues, and  env iro n m en ta l 

biology.
D. J . H all: ex p erim en ta l p op u la tio n  an d  com m unity  dynam ics, ecological 

theory , an d  biology of inverteb ra tes.
J . H udson: env iro n m en ta l physiology, com para tive physiology, resp iration , 

h ib ern a tio n , and  te m p e ra tu re  regu la tion .
W . T . Keeton: general evo lu tionary  theory  an d  biology of non insect a r th ro 

pods, an im al behav io r (especially hom ing  behav io r of birds).
J . M. K ingsbury: phycology.
R. P. Korf: systematics an d  evo lu tion  of fungi, lichens, an d  mycetozoa.
J . P. K ram er: protozoology and  insect pathology.
D. A. L ancaster: behav ior, ecology, and  system atic evo lu tion  of n eo trop ica l 

birds.
W . N. M cFarland: env iro n m en ta l physiology, com para tive v isual chem istry, 

and  resp ira to ry  and  osm otic adap ta tions.
L. N. M iller: physiological p la n t ecology, an d  w ater re la tions of p lan ts  an d  

p lan t com m unities.
H . E. M oore: evolu tion  and  system atics of angiosperm s, especially Com- 

m elinaceae, G esneriaceae, an d  Palm ae.
H . F. M ulligan: aquatic  p lan t ecology.
L. L. P echum an: b iogeography, insect systematics.
D. P im entel: ecology, and  p o p u la tio n  dynam ics an d  theory.
E. M. R affensperger: ecology of insects.
E. C. R aney: ichthyology, especially th e  behav io r, biosystem atics, an d  evo lu

tion  of fish.
R . B. R oot: com para tive ecology an d  com m unity  organization .
E. L. Stone: forest soils and  forest ecology.
D. Q. T ho m pso n: sm all an im al p o p u la tio n  dynam ics an d  arctic ecology of 

w etland  com m unities.
B. V. T rav is: m edical entom ology an d  protozoology.
C. H. U hl: chrom osom es an d  evolution .
L. D. U hler: ecology of gall insects.
D. A. W ebster: ecology an d  p o p u la tio n  dynam ics of tro u t and  salm on.
J. W . W ells: D evonian paleontology, paleoecology, an d  systematics of fossil 

an d  recen t corals.
J . H . W hitlock: parasitology, ex p erim en ta l epidem iology, an d  p op u la tio n  

physiology.

Courses
All courses carry  Biological Sciences num b ers  unless o therw ise ind ica ted . 
T h is  is n o t a final listing  of courses. S tudents should  consu lt w ith  th e ir  adviser 
concern ing  o th e r offerings. N ot all of th e  courses listed  below w ill be offered 
in  th e  academ ic year 1968-69.
270. BIOLOGY OF T H E  V E R T E B R A T E S
Spring term . C red it fou r hours. P rerequ isite : a year of biology. Lectures, M W  
10:10. L aborato ry , M W  o r T  T h  2-4:25. Professor Cade.

An in tro d u c tio n  to  th e  evolu tion , system atics, d is trib u tio n , life-history and 
ecology, and  behav io r o f v erteb ra te  anim als. L aborato ry  an d  field w ork deal
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w ith s tru c tu re , classification, taxonom ic m ethods, an d  th e  ecology, behav ior, 
an d  life h istories o f local species. Special labo ra to ry  an d  field exercises are  
devoted  to selected aspects of v erteb ra te  life.
AG RON O M Y  306. SOIL M IC R O B IO LO G Y
Spring  term . C red it th ree  hours. P rerequ isite : A gronom y 200 o r Biological 
Science 290. Lectures, M W  F 8. Professor A lexander.

A study  o f th e  m ajo r g roups of soil m icroorganism s, th e ir  ecological in te r 
re la tionsh ips, an d  th e  b iochem ical functions of th e  soil p o p u la tio n .
P L A N T  PA T H O L O G Y  309. C O M PA R A T IV E  M O R PH O L O G Y  OF F U N G I
E N TO M O L O G Y  331. IN T R O D U C T O R Y  IN SE C T  T A X O N O M Y
341. TA X O N O M Y  OF VASCULAR PLA N T S
Fall te rm . C red it four hours. P re requ isite : a course in  bo tany. L ectures an d  
discussions, T  T h  9:05. L aborato ry , T  T h  2-4:25. Professor C lausen.

An in tro d u c tio n  to th e  classification o f vascular p lan ts , w ith  a tte n tio n  to 
princip les, m ethods of iden tification , an d  li te ra tu re . In  th e  first p a r t  of th e  
term , tr ip s  are  held  in  labo ra to ry  periods.
343. BIO LOGY OF T H E  ALGAE
Fall term . C red it th ree  hours. P rerequisite : a year o f biology o r perm ission 
o f th e  in stru cto r. Lectures, M W  11:15. L aborato ry , M o r F 2-4:25. Associate 
Professor K ingsbury.

S tructure , ecology, physiology, re la tionsh ips, evo lu tion , an d  econom ic uses 
are  p resen ted  as ap p ro p ria te  to a d e ta iled  u n d ersta n d in g  of th e  b lue-green, 
g reen, yellow-green, golden brow n, an d  euglenoid  algae. L iving m ate ria l o f a 
la rge n u m b er of genera is p rovided  in  labo ra to ry  to  illu stra te  lecture  topics, 
to  d em onstra te  characteristics of algae o f p o ten tia l value in  research  on  general 
bio logical problem s, to  p rovide p rac tice in  techniques of iso lation  an d  cu ltu re , 
and  to  develop a w orking fam ilia rity  w ith  th e  local algal flora. B iologically 
im p o rta n t characteristics o f ponds an d  stream s are  b ro u g h t o u t in  re la tio n  to 
th e  algae p o p u la tin g  them .
344. BIOLOGY OF T H E  ALGAE
S pring term . C red it th ree  hours. P rerequ isite : a  year of biology o r perm ission 
of th e  in stru c to r. Lectures, T  T h  11:15. L aborato ry , M o r F 2-4:25. Associate 
Professor K ingsbury.

A co n tin u a tio n  o f Biological Sciences 343, covering th e  d iatom s, d ino- 
flagellates, b row n an d  red  algae, an d  em phasizing  th e  characteristics o f th e  
m arin e  en v ironm en t. Need n o t be preceded by course 343.
E N T O M O L O G Y  351. IN T R O D U C T O R Y  PA R A SIT O L O G Y
361. G E N E R A L  ECOLOGY
Fall o r sp ring  term . C red it th ree  hours. P rerequ isite : a year o f biology o r th e  
eq u ivalen t. L ectures, T  T h  9:05. Discussion, W  o r T h  1:25, 2:30, o r 3:35. 
A ssistant Professors R oo t an d  Feeny.

Princip les governing  th e  survival o f p lan ts  and  an im als in  th e ir  n a tu ra l 
en v iro n m en t are  discussed. P o p u la tio n  dynam ics are  stud ied  w ith  a tte n tio n  
given to com petition , social behav ior, p red a tio n , parasitism , an d  o th e r b io tic 
in teractions. C onsidera tion  is given to th e  flow o f energy an d  m inerals th ro u g h  
liv ing  systems an d  to th e  influence o f clim ate  on  th e  ab u nd an ce  an d  d is tr ib u 
tion  of organism s. T h e  roles of species d iversity, dispersal, an d  succession are
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focused on w ith  regard  to  n a tu ra l com m unities. T h e  o rganiza tion  o f species 
pop u la tio ns an d  com m unities is in te rp re te d  in  th e  ligh t of m o dern  evo lu 
tionary  theories.
362. L A B O R A T O R Y  AND FIE LD  ECOLOGY
F all o r sp ring  term . C red it two hours. P re requ isite : perm ission of th e  in stru c 
tor. L aborato ry , T  T h  2-4:25. Professor Cole an d  others.

A labora to ry  an d  field course to  accom pany o r follow Biological Sciences 
361 for students  w ho in te n d  to  concen trate  in  th e  area of ecology. E nro llm en t 
lim ited . T h is  course will give th e  students  a first-hand  con tac t w ith  ecological 
techniques.
374. FIE LD  M A R IN E  BIOLOGY
C redit two hours. P rerequisite : a fu ll year of college biology. A special course 
is offered on  S tar Island , off P ortsm ou th , N ew H am p sh ire , in  Ju n e . Professors 
A nderson, G ilbert, H ew itt, an d  R aney; Associate Professors B arlow  and  
K ingsbury  (in charge).

L iving m ateria l and  h ab ita ts  will be em phasized in  in tro d u c in g  students  
to  th e  m ajo r disciplines of m arin e  biology an d  in  ro u n d in g  o u t th e  s tu d e n t’s 
know ledge of these topics as p resen ted  at in lan d  locations. F or m ore details, 
see th e  A n n ou n cem en t o f th e  S u m m er Session  o r consu lt Professor K ingsbury.
A GRONOM Y 404. F O R E S T  SOILS
421. C O M PA R A T IV E  V E R T E B R A T E  E T H O L O G Y
(C onsult th e  course listing  in  th is  A nno un cem en t fo r th e  F ie ld  o f N eu ro 
biology an d  Behavior.)
C O N SE R V A TIO N  439. FISH  ECOLOGY
442. TA X O N O M Y  AND ECOLOGY OF VASCULAR PLA N TS
S pring term . C red it four hours. P rerequ isite : Biological Sciences 341. Lectures
an d  discussions, T  T h  9:05. L aborato ry , T  T h  2^1:25. Professor C lausen.

A study o f th e  princip les of classification, th e  fundam en ta ls  of geographical 
d is trib u tio n , an d  th e  ev o lu tionary  im p o rtance  of en v iro n m en ta l varia tion . 
L aborato ry  periods in  th e  second h a lf o f th e  term  are devoted  to th e  study  of 
n a tu ra l pop u la tio ns in  th e  field.
460. M A R IN E  ECOLOGY
S pring te rm . C red it th ree  hours. P rerequ isites: a year o f biology, chem istry, 
and  physics. Lectures, M W  F 9:05. Associate Professor Barlow.

In tro d u c tio n  to biological oceanography: th e  sea as an  en v ironm en t; 
physical and  chem ical characteristics o f m arin e  h ab ita ts  an d  th e ir  re la tio n  to  
b iogeography; organ ic p ro du ctio n , b iochem ical cycles, and  d is tr ib u tio n  of 
non-conservative p roperties; re la tio n  o f hyd ro grap hy  to fisheries and  d is tr i
b u tio n  of p opulations; oceanographic aspects of p o llu tio n  problem s.
461. O CEA N O G R A PH Y
Fall te rm . C red it th re e  hours. P rerequisites: in tro d u c to ry  chem istry  and  
physics. Lectures, T  T h  10:10. L aborato ry , T h  12:20-1:15. Associate Professor 
Barlow.

In tro d u c tio n  to  physical an d  chem ical aspects o f th e  oceans: geography  
and s tru c tu re  of ocean basins; o rig in  and  physical p roperties  of seaw ater; 
d is trib u tio n  o f salin ity  and  tem p era tu re , h ea t an d  w ater budgets, fo rm ation  
of w ater masses; c ircu lation , waves, an d  tides; shore processes, fo rm atio n  and
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d istrib u tio n  of sedim ents; discussion of cu rren t p roblem s in  oceanography. 
L abora to ry  w ork in  organ iza tion  an d  analysis of oceanographic observations.
462. LIM N O LOG Y
S pring term . C red it fou r hours. P rerequisites: B iological Sciences 361, o rgan ic 
chem istry , and  one year of college physics, o r perm ission of th e  in structors. 
L ecture, VV F 11:15. L abora to ry  F 1:25-4:25; S 8-11. A ssistant Professor H all.

A study of processes an d  m echanism s in  th e  biology, chem istry , an d  physics 
o f in la n d  w aters ta u g h t from  a fu n ction al an d  analytic p o in t of view. 
L aboratories devoted  to  b o th  field stud ies an d  ex perim en ts on  m odel systems.
463. P L A N T  ECOLOGY
Fall te rm . C red it fou r hours. Prerequ isites: Biological Sciences 101-102 or 
103-104 o r eq u ivalen t. L ectures, M W  F 10:10. L abora to ry  an d  field trip s, W  
2:30-4:20. A ssistant Professor M iller.

P rinciples of p lan t-en v iro nm en t in te ractions in  re la tio n  to th e  d is trib u tio n , 
s tru c tu re , an d  fu nction ing  of p la n t com m unities. T hese  p rincip les w ill be 
illu stra ted  by analyzing represen ta tiv e  p la n t com m unities an d  th e ir  en v iro n 
m ents in  various p arts  of th e  w orld.
469. BIOLOGY  OF FISHES
F all te rm . C red it fou r hours. Prerequ isites: Biological Sciences 101-102, 103— 
104, 270, o r th e  eq u ivalen t. Lectures, M W  9:05. L aborato ry , M W  o r T  T h  
2-4:25. Professor R aney.

An in tro d u c tio n  to th e  s tudy  o f fishes: th e ir s tru c tu re , classification, evo lu
tion , d is trib u tio n , ecology, physiology, an d  behav ior. L ab ora to ry  stud ies on 
s tru c tu re , iden tification , classification, an d  nom enc la tu re . F ie ld  studies of 
local species.
470. IC H T H Y O L O G Y
S pring term . C red it fo u r hours. P rerequ isite : B iological Sciences 270 o r th e  
eq u ivalen t. Lectures, M W  9:05. L aborato ry , F 2-4:25 an d  S 10:10-12:05. 
Professor Raney.

Lectures on th e  biology of fishes in c lud in g  systematics, ecology, life h istory, 
behav ior, an d  lite ra tu re . L aborato ry  studies o f th e  orders, m a jo r fam ilies 
an d  p rin c ipa l genera, and  o f system atic procedures. F ie ld  stud ies o f th e  
ecology an d  life h istory  o f local species.
471. MAM M ALOGY
F all te rm . C red it fou r hours. Prerequ isites: B iological Sciences 270 o r eq u iv a
len t work in  v erteb ra te  biology an d  perm ission of in stru c to r. Lectures, T  T h  
10:10. L aborato ry , F 2:30-4:25 an d  S 9:05-11:30.

Lectures on  various aspects of m am m alian  biology in c lu d in g  evo lu tion , 
d is trib u tio n , system atics, ecology, behav ior, an d  physiology. L ab ora to ry  an d  
field w ork on  th e  ecology, behavior, an d  life h istories o f local m am m als; th e  
taxonom y of recen t m am m als, w ith  em phasis o n  th e  N o rth  A m erican  faun a; 
an d  special topics.
472. O R N IT H O L O G Y
S pring te rm . C red it fo u r hours. P rerequ isites: B iological Sciences 270 o r 
equ iv alen t work in  v erteb ra te  biology an d  perm ission o f in stru c to r. L ectures, 
M W  11:15. L aborato ry , S 8-12:35. A ssistant Professor L ancaster.

Lectures cover various aspects of th e  biology o f b irds in c lu d in g  anatom y, 
physiology, classification, evolu tion , m ig ra tio n  an d  o rie n ta tio n , behav io r, 
ecology, d is trib u tio n , an d  ad ap ta tion s. L abora to ry  w ill in c lud e  studies of
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ex te rn al an d  in te rn a l m orphology , pterylosis, m olts and  p lum ages, skin 
iden tification  of b irds  of New York an d  fam ilies of b irds  of th e  world. 
Several dem o nstra tion  periods will em phasize h ybrid ization , evo lu tion , 
ad ap tive ra d ia tio n , m im icry , an d  geographic v aria tion .
475. E V O L U T IO N A R Y  T H E O R Y
F all term . C red it fou r hours. Prerequisites: a course in  genetics and  one 
of th e  follow ing courses: B iological Sciences 270, 371, 341, 343, o r 344; E n to 
m ology 212; P la n t Pathology 309; o r perm ission of in stru c to r in  w riting . 
Lectures, T  T h  11:15. Discussion, T h  12:20. Associate Professor Brown.

L ectures an d  class discussions on  o rgan ic evo lu tion  w ith  p rim ary  em phasis 
o n  th e  m echanism s of speciation  an d  ad ap ta tio n .
480. P O P U L A T IO N  G E N ETIC S
Spring  term . C red it th ree  hours. P rerequ isite : a course in  genetics o r th e  
equ ivalen t. Lectures. T  T h  11:15. Professor W allace.

A study of factors w hich influence th e  genetic s tru c tu re  of M endelian  
p op u la tio ns an d  w hich are  involved in  race fo rm atio n  an d  speciation .
A G R ON O M Y  506. ADVANCED SOIL M IC R O B IO L O G Y
512. C O M PA R A T IV E  PHYSIOLOGY
S pring  te rm . C red it fou r hours. P rerequisites: a course in  an im al physiology 
and  b iochem istry  or th e  equ ivalen t.

A com parison of th e  p rin c ipa l physiological functions of v erteb ra tes and  
in v erteb ra tes w ith  em phasis o n  th e ir ad ap ta tio n s  to  d ifferent env iro n m en ta l 
conditions.
516. SPECIAL T O PIC S  IN  C O M PA R A T IV E  PHYSIOLOGY 
S pring  te rm . C red it four hours. P rerequ isite : consent of th e  in stru ctor. 
E nro llm en t lim ited . For advanced students  in  biological sciences. L ecture, 
T h  1:25-4:25. Associate Professor M cFarland.

D etailed  consideration  o f selected topics in  com para tive physiology. P re p a 
ra tio n  of d em o nstra tion  experim en ts stressing tech n iqu e  an d  in d iv idu a l 
research  problem s will be included . T opics will vary from  year to  year.
523. EC O LO G IC A L ASPECTS OF A N IM A L  B E H A V IO R  
(Consult th e  course listing  in th is A nnouncem en t for th e  F ield  of N eu ro 
biology an d  Behavior.)
E N TO M O L O G Y  531. T A X O N O M Y  OF T H E  SM ALLER O R D ER S OF 
INSECTS
E N TO M O L O G Y  532. T A X O N O M Y  OF T H E  IM M A T U R E  STAGES 
OF H O LO M E T A B O L A
EN TO M O L O G Y  533. T A X O N O M Y  OF T H E  C O L E O P T E R A  AND 
L E P ID O P T E R A
E N TO M O L O G Y  534. T A X O N O M Y  OF T H E  D IP T E R A  AND 
FIY M EN O PTER A
EN TO M O L O G Y  551. ADVANCED PA RA SIT O L O G Y  (P R O T O Z O A  
AND H E L M IN T H S )
E N T O M O L O G Y  553. ADVANCED PA R A SIT O L O G Y  (IN SECT 
PA TH O LO G Y )
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561-562. Q U A N T IT A T IV E  ECOLOGY
T h ro u g h o u t th e  year. C red it fou r h ou rs  a te rm . Offered in  a lte rn a te  years. 
Prerequ isites: o ne year of biology an d  perm ission o f in stru cto r. O rganic 
chem istry  an d  some college m athem atics a re  desirable. L ectures, M W  11:15. 
L aborato ry , W  1:25-4:25. Professor Cole.

A q u a n tita tiv e  course on  selected ecological topics for advanced u n d e r
grad u ates  an d  g rad u a te  students. T opics include th e  o rig in  an d  in te rp re ta tio n  
of h a b ita t differences, to le ra tio n  an d  response physiology, p o p u la tio n  
dynam ics, construction  an d  uses of life tables, spa tia l d is tr ib u tio n  p a tte rn s , 
an d  approaches to  th e  q u a n tita tiv e  analysis o f b io tic com m unities.
563. ADVANCED P L A N T  ECOLOGY
(C onsult th e  course listing  in  th is A nno un cem en t fo r th e  F ie ld  o f B otany.) 
565. SPECIA L T O PIC S  IN  LIM N O LO G Y
Fall te rm . C red it th ree  hours. P rim arily  for g rad u a te  s tuden ts. P rerequ isite : 
consent of th e  in stru ctor. H ours to  be arranged . A ssistant Professor H all.

A labora to ry  an d  sem inar course. A dvanced discussion an d  ex p erim en ta tio n  
in  specific topics in  lim nology. C on ten t variab le  from  year to  year, b u t in  
genera l dea lin g  w ith  topics re la ted  to  th e  p ro d u ctio n  an d  m etabolism  of 
bio logical associations in  in la n d  w ater.
E N TO M O L O G Y  572. ADVANCED L IM N O LO G Y
622. SEM IN A R  IN  E C O LO G IC A L A N IM A L  B E H A V IO R
(C onsult th e  course listing  in  th is  A nnouncem en t fo r th e  F ield  o f N eurobiology
an d  Behavior.)
641. SEM IN A R IN  TA X O N O M Y  AND ECOLOGY OF VASCULAR 
PLA N TS
(C onsult th e  course listing  in  th is  A nnouncem en t fo r th e  F ie ld  o f Botany.)
661. SEM IN A R  IN  P O P U L A T IO N  AND C O M M U N IT Y  ECOLOGY
Fall term . C red it one h o u r. Prerequ isites: a course in  ecology an d  perm ission
of th e  in stru cto r. L ecture, M 7:30 p .m . A ssistant Professor R oot.

Discussion o f recen t advances in  p o p u la tio n  an d  co m m u nity  ecology. 
T h e  top ic  for 1968 will be th e  o rgan iza tion  o f n a tu ra l com m unities. P a r tic i
p an ts will p resen t repo rts  on  th e  evidence for recen t theories advanced  to  
ex p la in  th e  s tru c tu re  o f food webs, th e  re la tive ab u n d an ce  of species, an d  th e  
regu la tio n  of species d iversity  in  com m unities. T h is  course m ay be repeated  
for cred it.

ENTOM OLOGY A ND LIMNOLOGY
Faculty: C lifford O. Berg, Jam es L. B rann , W illiam  L. B row n, J r ., Jam es E. 
Dewey, George C. E ickw ort, T ho m as Eisner, P au l P. Feeny, Jo h n  G. Francle- 
m o n t, George G. Gyrisco, D onald  J . H all, N orm an  E. Joh nson , W a rre n  T . 
Joh nson , W illiam  T . K eeton, Jo h n  P. K ram er, D onald  J . Lisk, Jo h n  G. 
M atthysse, R oger A. M orse, A rth u r A. M uka, H u g h  F. M ulligan, R ic h a rd  D. 
O ’B rien , C harles E. Palm , R o b e rt L. P a tto n , L. L. Pechum an , D avid  P im ente l, 
E dgar M. R affensperger, W . A rth u r  R aw lins, R ich a rd  B. R oot, M aurice 
T au b e r, B. V*. T rav is, Lowell D. U hler, D w ight A. W ebster, C h ris to p h er F. 
W ilkinson , R oger G. Young.
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Off Cam pus: J . A lfred Adams, P au l J . C hapm an , A lexander C. Davis, R a lp h  
W , D ean, F oster L. G am brell, E dw ard  H . Glass, F. D avid  Jud ge , Siegfried E. 
Lienk, P au l C. L ippo ld , F reem an  L. M cEwen, W endell L. Roelofs, George A. 
Schaefers, M aurie  Semel, E. F rederick  T aschenberg .
F ield  R epresentative : C lifford O. Berg, 40 Com stock H all.
M A JO R  SU BJECTS M IN O R  SUBJECTS
A p icu ltu re  A picu ltu re
Econom ic Entom ology Econom ic Entom ology
Insect B iochem istry E ntom ology
Insect Ecology Insect B iochem istry
Insect M orphology Insect Ecology
Insect Patho logy  Insect M orphology
Insect Physiology Insect Pathology
Insect T ax on o m y  Insect Physiology
Insect T oxicology Insect T axonom y
Insecticide C hem istry  Insect Toxicology
Lim nology Insecticide C hem istry
M edical Entom ology Lim nology
Parasito logy M edical E ntom ology

Parasitology
G rad u a te  study in th e  F ield  of Entom ology an d  Lim nology includes all 

phases of th e  biology o f insects in c lud in g  biochem istry, ecology, m orphology, 
physiology, an d  systematics as well as ap ic u ltu re  an d  econom ic entom ology. 
In  ad d itio n , th e  F ield  has stro ng  g rad u a te  p rogram s in  lim nology, toxicology, 
an d  parasito logy (inc lud ing  insect pathology). G eneral biological concepts 
are s tud ied  using insects and  o th e r inverteb ra tes. Insects are ideally  su ited  
as ex p erim en ta l an im als in  a w ide variety  o f biological investigations because 
of th e ir  num bers  an d  ease o f m an ip u la tio n  in th e  labora to ry  and  in  n a tu re .

T o  u n d ertak e  g rad u a te  study, th e  s tu d e n t should  be well p rep ared  in  th e  
fundam en tals  of biology, chem istry , physics, m athem atics, an d  hum anitie s. 
In  com pleting  his g rad u a te  study, th e  s tu d e n t will have a sound  fo u nd atio n  
in  fu n d am en ta l know ledge an d  research  m ethodology. Each s tu d e n t w ill be 
provided  in d iv idu a l guidance by th e  F ield  faculty.

Special facilities for study  an d  research include th e  o u ts tan d in g  C om 
stock Entom ological L ib rary , an  extensive insect collection, an  insectary, 
greenhouses, b ioclim atic cham bers, field stations, n a tu ra l preserves, an d  
num ero us w ell-equ ipped  labora tories. B rochures describ ing  th e  facilities and  
activities are  available from  th e  F ield  R epresentative .
Foreign L anguage R e q u irem e n t:  T h e  m in im um  re q u irem e n t for th e  D octor 
of Philosophy  degree is one ap p ro p ria te  language to  be d e te rm in ed  by th e  
stud ent's  Special C om m ittee. T h e  C om m ittee  will also specify th e  level of 
proficiency (ETS o r CEEB). S tudents in  some specialized areas of study (e. g., 
system atic entom ology) m ay expect to  be re q u ired  to  d em o nstra te  p ro 
ficiency in two ap p ro p ria te  languages. N o foreign language is re q u ired  for 
th e  M aster o f Science degree.

Specializations of the Faculty 
ECOLOGY
B ehavior: Professors E isner, M orse, an d  T au b e r.
Ecology: Professors Berg, Feeny, Gyrisco, Palm , P im ente l, R oot, T au b e r, and  

U hler.
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ECONOMIC ENTOMOLOGY
A picu lture : Professor Morse.
A pp lica tion  eq u ip m en t: Professor B rann .
F lo ricu ltu ra l insects: Professor T au b e r.
Forage insects: Professor Gyrisco.
Forest insects: Professor N . E. Johnson .
F ru it insects: Professors C hapm an , D ean, Glass, L ienk, Schaefers, and

T aschenberg .
H ousehold  insects and  insects affecting m an: Professor R affensperger.
Insects of o rnam en ta ls: Professors G am brell an d  W . T . Johnson .
Livestock insects: Professor M atthysse.
M edical entom ology: Professor T rav is.
V egetable insects: Professors Adam s, Davis, M cEwen, M uka, R aw lins, and  

Semel.

LIMNOLOGY
A quatic entom ology: Professors Berg, H all, P echum an , an d  T rav is.
Lim nology: Professors Berg, H all, M ulligan, P im ente l, an d  W ebster.

MORPHOLOGY
M orphology: Professors E ickw ort an d  E isner.

PARASITOLOGY
G eneral parasitology: Professors K ram er an d  T rav is.
Insect pathology: Professor K ram er.

PHYSIOLOGY AND BIOCHEMISTRY
B iochem istry: Professors P atto n , W ilkinson, an d  Young.
Physiology: Professors P atto n , W ilkinson, an d  Young.

SYSTEMATICS
Acarology: Professors M atthysse an d  T ravis.
G eneral systematics: Professors Brow n, E ickw ort, F ranc lem o n t, K eeton, an d  

P echum an.
Systematics of ants: Professor Brown.
Systematics of bees: Professor E ickwort.
Systematics of D ip te ra: Professors Berg an d  P echum an .
Systematics of L ep idop tera : Professor F ranclem ont.
Systematics of m illipeds: Professor K eeton.

TOXICOLOGY
A nalytical technology: Professor L ip po ld  an d  Lisk.
Bioassay: Professor Dewey.
B iochem ical aspects: Professors W ilkinson  an d  Young.
G eneral toxicology: Professors Lisk, W ilkinson, an d  Y oung.
Selective toxicants: Professor O ’Brien.
Synergists: Professor W ilkinson.
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SPECIAL FIELD FELLOWSHIPS
A LLIED  C H EM IC A L  C O R P O R A T IO N  FE L L O W S H IP. $2000 plus tu itio n  
and  G eneral Fee. A vailable to  candidates in  th e  F ield  of E ntom ology and  
Lim nology in  1968-69. C andidates m u st be U.S. citizens, p referab ly  in  th e  final 
year of th e  doctoral program .
C O M STO CK  SC H O L A R SH IP. $100 plus tu itio n  and  G eneral Fee.
D O W  C H EM IC A L  COM PANY R ESEA RC H  A SSISTA N TSH IP. $3090 plus 
tu itio n .

Courses
GENERAL ENTOMOLOGY 
210. IN T R O D U C T O R Y  EN TO M O L O G Y
Spring  term . C red it th ree  hours. Prerequ isites: Biological Sciences 101 and  
102, 103-104, o r th e ir eq u ivalen t. Lectures, T  T h  9:05. Com stock 245. L ab o ra 
tory, M T  W T h  o r F 2-4:25. Com stock 100. Associate Professor R affensperger 
an d  assistants.

A survey of th e  s tru c tu re , biology, an d  classification of insects; an  in tro d u c 
tion  to th e  study  of insects as a m ajo r segm ent o f th e  biological com m unity , 
w ith  a tte n tio n  to  represen ta tiv e  species of econom ic im p o rtance an d  th e  
techniques an d  consequences of th e ir  co n tro l. L aborato ry  exercises in  th e  
anatom y an d  biology o f insects an d  p ractice in  th e  techniques of insect 
identification.
212. IN SE C T  BIOLOGY
Fall term . C red it th ree hours. Prerequ isites: Biological Sciences 101 an d  102, 
103-104, o r th e ir eq u ivalen t. L ectures, W  F 11:15. Com stock 145. L aboratory , 
W  T h  o r F 2-4:25. Com stock 100. A ssistant Professor E ickw ort an d  assistants.

D esigned to in trod uce  th e  science of entom ology by focusing on  th e  basic 
princip les of th e  system atics, m orphology, physiology, behavior, an d  ecology of 
insects. T h e  labo ra to ry  in  early fall includes special field tr ip s  to  study  an d  
collect insects in  th e ir  n a tu ra l env ironm en t.
518. T E C H N IQ U E S  OF B IO L O G IC A L  L IT E R A T U R E
Fall term . C red it two hours. G iven in  a lte rn a te  years. Lectures, T  T h  9:05.
Com stock 300. Professor F ranclem ont.

H istory  of th e  developm en t of en tom ological lite ra tu re  an d  a critica l study 
of th e  b iologists’ works of reference an d  th e  p rincip les of zoological n om en 
clature . Practice in  th e  use of indices an d  b ib liograph ies, an d  p rac tice in  th e  
p rep ara tio n  of th e  la tte r.

INSECT MORPHOLOGY
322. IN SE C T  M O R PH O L O G Y  AND H IST O L O G Y
S pring term . C red it fou r hours. P re requ isite : Entom ology 210 o r 212 o r 
perm ission of th e  in stru cto r. Lectures, T  T h  11:15. L aboratories, M W  1:25- 
4:25. Com stock 270. A ssistant Professor E ickwort.

T h e  princip les o f m orphology, as illu stra ted  by insects. T opics are  con
sidered  a t th e  anatom ical, histological, an d  cytological levels. E m phasis is 
p laced on  special p roblem s in  m orphogenesis, ad ap tive rad ia tio n , an d  fu n c
tional anatom y. T h e  various topics are considered  in  th e  lig h t o f m odern
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evo lu tionary  theory , and  an  effort is m ade to re la te  them  to  recen t b eh av io ra l 
an d  physiological w ork. T h e  labo ra to ry  is devoted  largely  to  d issection an d  
h istological techn ique .

INSECT TAXONOM Y
331. IN T R O D U C T O R Y  IN SE C T  T A X O N O M Y
S pring  term . C red it th re e  hours. P re requ isite : Entom ology 210 o r 212. L ecture, 
T  10:10. L aborato ry , T  T h  2^1:25. Com stock 300. Professors F ranc lem o n t an d  
Brown.

An in tro d u c tio n  to  th e  system atics an d  d is tr ib u tio n  o f insects. L ab orato ry  
p ractice in  th e  iden tification  of orders, fam ilies, an d  rep resen ta tiv e  gen era  of 
insects; m ethods of collection  an d  p rep a ra tio n  of insect specim ens. F ield  
tr ip s  are  taken  in  th e  la te  spring.
[531. T A X O N O M Y  OF T H E  SM ALLER O R D ER S OF INSECTS]
Fall te rm . C red it th ree  hours. Offered in  a lte rn a te  years. P rereq u isite : E n to 
m ology 331. L ecture, F 10:10. L aborato ry , F 2-4:25 an d  o ne o th e r  p eriod  by 
a rrang em en t. Com stock 300. Professor Brow n. N ot offered in  1968-69.

Lectures on  th e  classification, evo lu tion , an d  b ionom ics o f th e  o rders an d  
fam ilies o f insects, exclusive o f th e  la rger o rders o f H olom etabo la . L abora to ry  
stud ies o n  th e  l i te ra tu re  and  on  th e  characters an d  classification o f re p re 
sen tative genera and  species. C o n tin u a tio n  o f taxonom y o f H olom etabo la  is 
in  Entom ology 532, 533, an d  534.
532. TA X O N O M Y  OF T H E  IM M A T U R E  STAGES OF H O L O M E T A B O L A  
Fall te rm . C red it th ree  hours. G iven in  a lte rn a te  years. P re requ isite : E n to 
m ology 531 o r perm ission of th e  in stru cto r. L ecture, F  10:10. L aborato ry , 
F 2-4:25 an d  one o th e r period  by a rrang em en t. Com stock 300. Professor 
Franclem ont.

Lectures on th e  s tru c tu re  an d  h ab its  of insect larvae. L aborato ry  studies of 
th e  lite ra tu re , com parative m orphology, an d  iden tification  of th e  im m atu re  
stages of th e  H olom etabola .
533. T A X O N O M Y  OF T H E  C O L E O P T E R A  AND L E P ID O P T E R A
S pring  term . C red it th ree  hours. G iven in  a lte rn a te  years. P re requ isite : 
E ntom ology 331. L ecture, W  10:10. L aboratories, W  F 2-4:25. Com stock 300. 
Professor F ranclem ont.

L aborato ry  studies on  th e  li te ra tu re  an d  on  th e  characters an d  classifica
tion  o f represen ta tiv e  genera an d  species of these orders.
[534. T A X O N O M Y  OF T H E  D IP T E R A  AND H Y M E N O P T E R A ]
S pring  te rm . C red it th re e  hours. Offered in  a lte rn a te  years. P rerequ isite : 
E ntom ology 331. L ecture, W  12:20. L aborato ry , F 2-4:25 an d  one  o th e r by 
arrang em en t. Comstock 300. Professor Brown. N o t offered in  1968-69.

L aborato ry  studies on th e  li te ra tu re  and  on th e  characters an d  classification 
o f represen ta tive genera an d  species of these orders.

ECONOM IC. ENTOMOLOGY
441. G E N E R A L  EC O N O M IC  E N TO M O L O G Y
F all te rm . C red it th ree  hours. P re requ isite : Entom ology 210 o r 212 o r th e  
equ ivalen t. L ectures, T  T h  9:05. Com stock 145. L aborato ry , T  2-4:25. C om 
stock 100. Professor Gyrisco.

P rincip les an d  techniques in  th e  con tro l o f insects.
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545-546. EC O N O M IC  EN TO M O L O G Y
T h ro u g h o u t th e  year. C red it th ree  h ours each term . Prerequisites: E ntom ology 
210 o r 212 an d  perm ission to reg ister (see Professor Gyrisco). L ecture, T  
10:10-12:05. Com stock 145. L aborato ry , T  2-4:25. Com stock 100. Professors 
Berg, B rann , Dewey, Glass, Gyrisco, M atthysse, O ’B rien , an d  P im ente l; Associ
ate Professors N. E. Johnson , Lisk, McEwen, M orse, an d  M uka; an d  A ssistant 
Professors W . T . Johnson  an d  T au b e r.

A special topics course dea lin g  w ith  p rincip les an d  problem s of econom ic 
entom ology such as insect p o p u la tio n  dynam ics, n a tu ra l co n tro l o f insects, 
specificity of insecticides, n a tu re  o f chem ical con tro l, resistance in  insects, 
residues in  food crops, a ttra c tan ts  an d  repe llan ts, insect patho logy , in teg ra ted  
con tro l, parasites and  b iocontro l, p lan n in g  experim en ts, ex p erim en ta l design, 
an d  techniques an d  o th er special topics o f ap p lied  entom ology.

PARASITOLOGY
351A. IN T R O D U C T O R Y  PA RA SITO LO G Y
Every sp ring  te rm . C red it fou r hours. P rerequ isites: Biological Sciences 101— 
102, 103-104, o r th e ir  eq u ivalen t. Entom ology 210 or 212 an d  Biological 
Sciences 371 are also recom m ended. L im ited  to  twelve stud en ts  p er section. 
L ectures, M W  10:10. Com stock 145. L aborato ries, M W  or T  T h  2-4:25. 
Com stock 200. Professor T rav is.

An in tro d u c tio n  to  th e  sym biotic way o f life am ong anim als, p rim a rily  th e  
p rotozoan, h e lm in th , an d  a rth ro p o d  species of tem pera te  an d  trop ical areas. 
Special em phasis is given to  th e  recogn ition  o f selected sym biotic species an d  
how  they  live w ith  th e ir hosts.
35IB. IN T R O D U C T O R Y  PA R A SITO LO G Y , L EC T U R ES 
Every sp ring  term . C red it two hours. P rerequisites: B iological Sciences 101— 
102, 103-104, o r th e ir equ iv alen t. B iological Sciences 371 is recom m ended. 
L ectures, M W  10:10. Com stock 145.

T h is  course is th e  sam e as th e  lectu re  p o rtio n  of 351 A.
551. ADVANCED PA R A SITO LO G Y  (P R O T O Z O A  AND H E L M IN T H S )
Fall te rm . C red it th re e  hours. G iven in  a lte rn a te  years. P re requ isite : E n to 
m ology 351 o r its eq u ivalen t. L ectu re  an d  one labora to ry , T  1:25-4:25 an d  
T h  2-4:25. Com stock 200. Professor T rav is.

A co n tin u a tio n  of E ntom ology 351 for g rad u a te  stud en ts  in te rested  in  th e  
parasitic  protozoa an d  helm in ths. P ractical experience w ith  m ethods of 
collection, p rep ara tio n ; deta iled  studies on  recognition  an d  life cycles. Special 
em phasis is given to  th e  parasites th a t are tran sm itted  by a r th ro p o d s  in  th e  
tropics.
[552. ADVANCED PA R A SIT O L O G Y  (M EDICAL EN TO M O LO G Y ))
F all te rm . C red it th ree  hours. Offered in  a lte rn a te  years. Prerequ isites: 
E ntom ology 351 an d  212 o r th e  eq u ivalen t. L ectu re  an d  one labora to ry , T  
1:25-4:25 an d  T h  2^1:25. Com stock 200. Professor T rav is. N ot offered in  
1968-69.

A co n tin u a tio n  of Entom ology 351 for g rad u a te  stud en ts  in te rested  in  
m edical o r veterinary  entom ology. P ractica l experience w ith  m ethods of 
collection, p rep ara tio n ; d e ta iled  stud ies on  recognition , life cycles, an d  con
trol. Special em phasis is given to  causative agents, vectors, an d  in te rm ed ia te  
hosts of d isease-producing organism s. T h e  study  exam ples include species of 
w orldw ide d is trib u tio n , especially those of th e  trop ica l areas.
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553. ADVANCED PA RA SITO LO G Y  (IN SE C T  PA TH O L O G Y )
S pring term . C red it th ree  hours. P rerequisites: Entom ology 210 o r 212 an d  351 
o r th e ir equ ivalen ts, an d  perm ission o f th e  in stru c to r. By ap p o in tm en t. 
Associate Professor K ram er.

A survey of m icrob ial an d  zooparasitic diseases o f insects. T op ics in c lud e  
th e  causative agents, diagnosis, pathogenesis, p athogenicity , an d  epizootiology.

APICULTURE
262. B IOLOGY OF T H E  H O N EY  BEE
Fall te rm . C red it one h o u r. Prerequ isites: B iological Sciences 103-104 o r th e  
eq u ivalen t. L im ited  to ten  students. R eg is tra tion  only  by perm ission. F ifteen  
labora tories by arran g em en t in  Septem ber an d  O ctober only. Associate 
Professor M orse.

A labo ra to ry  an d  field course in  w hich  th e  classical experim en ts  o n  th e
vision, chem ical senses, an d  language of th e  honey  bee, as described  by von
Frisch are repeated . L aborato ries include d em o nstra tion  of th e  sex a ttra c tan t, 
swarm  o rien ta tion , th e  n a tu ra l nest, an d  a study  of wasp, b u m b le  bee, and  
o th er social insect nests.
[560-561. ADVANCED B EEK EEPING ]
T h ro u g h o u t th e  year. C red it th ree  h ou rs  a te rm . Offered in  a lte rn a te  years. 
Prerequisites: Entom ology 210 o r 212 an d  260 an d  previous beekeeping  
experience. By ap p o in tm en t. Associate Professor M orse. N ot offered in  1968-69.

An advanced course for those specializing in  ap icu ltu re . C onsiderable  tim e 
is devoted  to a study  o f th e  en tire  field of beekeeping. L ab ora to ry  w ork covers 
bee behav io r, ex te rn al an d  in te rn a l anatom y, disease diagnosis, honey  an d  
beeswax p ro du ctio n  an d  p rep a ra tio n  for m arke t, an d  th e  m an ag em en t of
colonies for p o llin a tio n  service.
562-563. SPECIAL T O PIC S  IN  B E EK E EPIN G
T h ro u g h o u t th e  year. C red it th ree  h ou rs  a term . G iven in  a lte rn a te  years. 
R eg istra tion  by perm ission. By ap p o in tm en t. Associate Professor Morse.

A technical course designed for advanced stud ents  an d  covering scientific 
investigation  in  a ll phases of th e  sub ject. Special a tte n tio n  is given to 
im proved  m ethods of ap ia ry  an d  honeyhouse m anagem en t an d  th e  p re p a ra 
tion  of honey for m arket. C u rre n t lite ra tu re  on  beekeep ing  is assigned, 
review ed, an d  evaluated  by students. L ectures an d  discussions are su p p le 
m en ted  by field trips.

ENVIRONM ENTAL BIOLOGY 
B IO L O G IC A L  SCIENCES 361. G E N E R A L  ECOLOGY
(C onsult th e  course listing  in  th is A nnouncem en t fo r th e  F ield  o f Ecology an d  
E vo lu tionary  Biology.)
471. A Q U A T IC  E N TO M O L O G Y  AND LIM N O LO G Y
S pring  term . C red it th ree  hours. P rerequ isite : Entom ology 210 o r 212. 
Biological Sciences 361 is recom m ended. L ecture, T  10:10. Com stock 145. 
L aborato ry , T  T h  2-4:25. Professor Berg.

A field an d  labo ra to ry  study  of th e  bionom ics o f freshw ater inverteb ra tes. 
T h e  course includes characteristics of freshw ater h ab ita ts , iden tification  of 
insects an d  o th er inv erteb ra tes  found  in  them , u n d erstan d in g  of life cycles, 
an d  consideration  of th e  ecological re la tio nsh ip s  am ong organism s in  various 
aq u a tic  bio topes.
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572. EN TO M O L O G Y  AND LIM N O LO G Y  SEM INAR
Fall term . C red it one h o u r. P rerequ isites: Entom ology 471 o r Biological 
Sciences 462, an d  perm ission of th e  in stru ctor. T im e  an d  place to  be arranged . 
Professor Berg.

Discussions an d  analyses of cu rren t concepts an d  p roblem s in lim nology 
and  aq u a tic  entom ology, in c lud in g  th e  critica l study of selected reference 
works an d  research  papers.
577. B IO L O G IC A L  C O N T R O L  AND IN SE C T  B E H A V IO R
F all term . C red it th ree  hours. C onsent of in stru c to r is req u ired . T im e  an d
place to  be arranged . Assistant Professor T au b e r.

P artic ip an ts  w ill critically  review  theory  an d  m etho d  of bio logical con tro l 
of pest species w ith  em phasis on  th e  ro le  of behavior. T h is  course m ay be 
rep ea ted  for cred it.
595. E N V IR O N M E N T A L  BIOLOGY
F all te rm . C red it th re e  hours. Perm ission to  register is req u ired . W eekly 
discussions by arrang em ent. Professor P im entel.

Principles of th e  in te rac tion  betw een liv ing  systems an d  th e ir resources are 
considered. P articu la r em phasis will be given to cu rren t p roblem s in  th e  
m anagem en t of o u r n a tu ra l resources in c lud in g  new approaches in  th e  m a n 
agem ent of insect popu la tio ns. B iological an d  b io en v iro nm en ta l contro ls will 
be discussed.

INSECT PHYSIOLOGY
483. IN SE C T  PHYSIOLOGY
Spring term . C red it fou r hours. No p rerequ isites; biochem istry, physics, an d  a 
course in  an im al physiology recom m ended. Lectures, M W  9:05. Com stock 
145. L aboratories, M W  2t-4:25. Insectary. Professor P atto n .

An in tro d u c to ry  to  in te rm ed ia te  course in  th e  physiology of insects p r i 
m arily  for g rad u a te  stud en ts  in  entom ology.

INSECT TOXICOLOGY AND INSECTICIDAL  
CHEMISTRY
590. IN SE C T  T O X IC O L O G Y  AND IN SE C T IC ID A L  C H EM ISTR Y  
Fall te rm . C redit four hours. G iven in  a lte rn a te  years. P rerequisites: general 
chem istry  an d  organ ic chem istry . L ectures, M W  F 9:05. Com stock 145. 
L aborato ry , W  1:25-4:25. Insectary  180. Professor Lisk an d  A ssistant Professor 
W ilkinson.

T h e  chem istry  of insecticides and  th e ir  m etabolism  an d  m ode o f ac tion  in  
insects an d  m am m als. A nalytical techniques in  residue evalua tion  an d  la b o ra 
to ry  techniques in  eva lua ting  effects on  insects.

FLO RICULTURE AND O R NA M EN TA L  
H O R T IC U L T U R E
Faculty: Jam es W . Boodley, Jo h n  F. C ornm an, R aym ond T . Fox, R o b e rt W . 
L anghans, R ob ert G. M ower, R o b e rt J . Scannell, Jo h n  G. Seeley, H aro ld  B. 
T ukey , J r .
F ield  R epresentative : Jam es W . Boodley, 15C P la n t Science B uild ing.
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M A JO R  SU B JE C T M IN O R  SU B JE C T
F lo ricu ltu re  and

Ornamental Horticulture
F lo ricu ltu re  and

O rn am en ta l H o rtic u ltu re  (w hen 
th e  m ajo r sub ject is in  a n o th e r 
Field)

E n te rin g  g rad u a te  s tud en ts  are  expected  to  have ad eq u a te  p rep a ra tio n  in  
e lem en tary  h o rtic u ltu re , bo tany, p la n t physiology, genetics, patho logy , 
agronom y, entom ology, m athem atics, chem istry , an d  physics.

T h e re  is no  language re q u irem e n t for th e  M aster’s degree. F or th e  Ph.D ., 
a s tu d e n t m u st have a read in g  proficiency (at a h ig h  level) in  o ne language 
o th e r th an  h is na tive  language. F rench , G erm an , o r a su b s titu te  ap p ro ved  by 
h is Special C om m ittee  m ay be selected.

T h e  thesis for th e  M aster’s degree is to  be based on resu lts  o f a research  
pro jec t. R eq u irem en ts  for th e  Ph.D . in c lud e  selection o f two m in o r subjects, 
passing a qualify ing  ex am ina tion  usually  given before th e  te rm in a tio n  of 
th e  th ird  residence u n it, an  A dm ission to  C andidacy  E xam in ation  n orm ally  
given u p o n  conclusion of course work, an d  a F inal T hesis E xam in ation  o n  th e  
d isserta tion  an d  re la ted  m ateria l.

M em bers of th e  staff are concerned  w ith  th e  fo llow ing specialties:
G reenhouse crops: Professors B oodley an d  L anghans.
N ursery  crops: Professor T ukey .
P la n t m aterials: Professor M ower.
T urfg rass: Professor C ornm an.

Studies re la tin g  to physiology, p ro paga tio n , n u tr it io n , an d  cu ltu re  m ay be 
u n d ertak e n  as research  for an  advanced degree an d  sho u ld  be ap p ro ached  
from  th e  s tan d p o in t of th e  basic sciences. C onsequently , i t  is ap p ro p ria te  
to  select m in o r subjects from  such areas as physiology, anatom y, m orphology , 
taxonom y, pathology, genetics, agronom y, entom ology, ag ricu ltu ra l econom ics, 
an d  ag ricu ltu ra l eng ineering.

F or g rad u a te  course listings, consu lt th e  p e r tin e n t F ield  listings in  th is  
A nnouncem en t. T h e  D ep artm en t o f F lo ricu ltu re  an d  O rn am en ta l H o rtic u l
tu re  does n o t offer courses fo r g rad u a te  s tud en ts  only. H ow ever, g rad u a te  
s tud en ts  m ay take selected u n d e rg rad u a te  courses in  th e  d ep artm en t.

Faculty: G ertru d e  D. A rm bruster, R ich a rd  H . B arnes, E lizabeth  A. D onald,
E. E lizabeth  H ester, E dw in J. K uta, Leo L utw ak, N ell M ondy, M ary A. M o r
rison, K atherin e  J . N ew m an, Je rry  M. R ivers, D ap h n e  A. Roe, Jean  T . Snook, 
A nd re  G. van  Veen, C harlo tte  M. Y oung.
F ie ld  R epresentative: E lizabeth  A. D onald , 377 M a rth a  V an R ensselaer H all.
M A JO R  AND M IN O R  SUBJECTS 
Food
Food and  N u tritio n  
N u tritio n
AIMS AND O P E R A T IO N S. T h e  program  o f g rad u a te  s tudy  in  th e  F ie ld  of 
Food an d  N u trit io n  is designed to give in -d ep th  study  in  th e  fu n d am en ta l 
know ledge of food o r n u tr it io n a l sciences an d  in  m ethods of research . 
E m phasis is p laced on  th e  ap p lica tio n  o f th e  physical, biological, an d  social 
sciences to  th e  basic p rincip les o f food an d  n u tr it io n . D ep en d in g  u p o n  th e
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s tu d e n t’s in te rest, in  n u tr it io n  he m ay choose to  o b ta in  labo ra to ry  experience 
w ith  n u trit io n a l p roblem s using e ith e r an im als o r h um an  beings o r field 
experience ap p ly in g  th e  social sciences to  n u trit io n ; in  foods he m ay o b ta in  
experience in  app ly in g  princip les and  labo ra to ry  techniques learned  in  
organ ic chem istry, biochem istry, an d  bacterio logy to p roblem s w ith  various 
foods an d  food com ponents. In  co n su lta tion  w ith  th e  Special C om m ittee, 
specific program s are p lan n ed  to  fit th e  objectives of each s tu d e n t an d  to  
develop o rig in al th in k in g  and  in d ep en d en t research.
ADM ISSION R E Q U IR E M E N T S . A can d id a te  w ho wishes to  m ajo r in  th is 
F ield  and  whose previous studies include p rep a ra tio n  in  basic courses in  food 
science an d  h u m an  n u trit io n , genera l an d  organ ic chem istry , b iochem istry, 
bacteriology, and  physiology m ay begin  g rad u a te  stud ies tow ard  an  advanced 
degree im m ediately . A s tu d e n t whose p rep a ra tio n  is deficient in  one o r m ore 
areas will be req u ired  to m ake u p  th e  deficiencies. P rep a ra tio n  in  analytical 
chem istry, physics, and  m athem atics is strongly  recom m ended.
LANG U A G E R E Q U IR E M E N T S . T h e  F ield  m akes no  specific language 
requ irem en t. T h e  m em bers o f th e  Special C om m ittee will ask th a t a Ph.D . 
can d id a te  a tta in  a degree o f proficiency in  a language o r in  som e o th er 
sub ject m atte r area in  w hich a degree of com petence is im p o rta n t to  his 
ed ucational goals.
E X A M IN A TIO N S. Each M.S. can d id a te  m u st pass an  o ral ex am ina tion  on  his 
m ajor an d  m in o r subjects an d  on  his thesis. T w o exam inations are req u ired  
for Ph.D . candidates an d  are  adm in is te red  by th e  Special C om m ittee. T h e  
com prehensive Adm ission to C andidacy E xam in ation  is given to  ju d ge  com 
petence in  sub ject m atte r. I t  m ay be o ra l o r o ral an d  w ritten . An o ral F inal 
T hesis E xam in ation  is req u ired  in  defense of th e  thesis.
RESEA R C H  AND STUDY O P P O R T U N IT IE S . S tudents w ith  a m ajo r or 
m in o r in  food o r n u trit io n  m ay select from  a variety  o f courses, sem inars, 
and  experiences in  in d ep en d en t study in m any Fields. Each s tu d en t p lans his 
program  in  consu lta tion  w ith  his Special C om m ittee  afte r consideration  of 
his previous background  an d  purpose in  g rad u a te  study. A conference o f th e  
s tu d e n t ad m itted  to  th e  Ph.D . p rogram  and  m em bers of his Special C om m ittee 
is arrang ed  shortly  afte r his adm ission to  th e  F ield  to  assess th e  com petence 
of th e  s tud en t, to  discuss his in terests  an d  goals, and  to p lan  th e  d irection  
of fu tu re  w ork. For studen ts w ith  a m ajo r in  th e  F ield  of Food an d  N u tritio n , 
m in o r subjects should  be selected from  a w ide variety  o f o th er Fields consis
te n t w ith  th e  s tu d e n t’s objectives. Suggested m inors in  ad d itio n  to  those w ith in  
th e  F ield  include b iochem istry, physiology, bacteriology, botany, statistics, 
an thropology, sociology, education , an d  o th e r areas o f hom e econom ics. A t 
least one m in o r chosen by candidates for th e  Ph.D . degree m ust be in  a 
basic science re la ted  to  th e  m ajor.

Special Interests of the Faculty
H U M A N  N U T R IT IO N :
Professor Barnes: ex p erim en ta l an im al n u tritio n .
Professor D onald: h u m a n  req u irem en ts  for v itam in  B0.
Professor Lutw ak: m in era l and  energy m etabolism .
Professor M orrison: u tiliza tion  of p ro te in  and  am ino  acids.
Professor N ew m an: n u trit io n  as re la ted  to chem ical an d  physical grow th.
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Professor R ivers: ascorbic acid  m etabolism .
Professor Roe: su lfu r m etabolism  in  th e  h u m a n  subject.
Professor Snook: effects o f d ie t o n  pan creatic  enzymes.
Professor van Veen: fe rm ented  foods.
Professor Young: body com position  studies.
FO O D  SCIENCE:
Professor A rm bruster: in te rre la tio n sh ip s  of p la n t tissue p ro pe rties  an d  p ro d u ct 

quality .
P rofessor H ester: p ro tein-po lysaccharide com plexes.
Professor K uta: lip o p ro te in  chem istry .
Professor M ondy: enzym e an d  lip id  chem istry  in  p lan ts.

In q u irie s  should  be addressed to  th e  G rad u a te  F ield  R epresen ta tive , Food 
and  N u trit io n , M arth a  Van R ensselaer H all.

Courses
Follow ing is a recent, b u t  n o t a final, listings o f courses. S tudents should  
check w ith  d ep artm en ts  as to  defin ite offerings, tim es, an d  p lans.
441. N U T R IT IO N  AND DISEASE
F all term . C red it th re e  hours. P rerequ isite : Food an d  N u tr it io n  332 o r 
equ iv alen t. D iscussion, M W  F 9:05. V an R ensselaer 121. Miss R ivers.

Study of th e  physiological an d  b iochem ical anom alies in  ce rta in  diseases 
an d  th e  p rincip les u n d erly in g  n u tr it io n a l therap y . In d ep en d e n t survey o f th e  
technical li te ra tu re  in  th is  field.
[442. ADVANCED H U M A N  N U T R IT IO N ]
Fall te rm . C red it two hours. P re requ isite : Food an d  N u tr it io n  332 o r eq u iv a
lent. M W  10:10. V an R ensselaer 339. R ecen t advances in  n u tr it io n . E m phasis 
on  h u m a n  n u trit io n . Miss M orrison. N o t offered in  1967-68.
446. SCIENCE OF FO OD
Fall term . C red it th re e  (lectures only) o r fo u r hours. P rerequisites: Food and  
N u trit io n  246 an d  a college course in  organ ic chem istry  o r b iochem istry. 
S tudents w ho have h ad  lim ited  labo ra to ry  experience in  com para tive foods 
should  register for fo u r hours. Lectures, T  T h  S 9:05. V an R ensselaer 339. 
For s tud en ts  registered  for fou r c red it hours, L aborato ry , T h  2-4:25. Van 
R ensselaer 358. Misses H ester an d  A rm bruster.

Scientific p rincip les u n d erly in g  m o dern  food theo ry  an d  practice. T h e  re la 
tion  to food q u a lity  an d  to  recom m end m ethods of food p rep a ra tio n  of (a) th e  
physical and  chem ical p ro perties  of p ro teins, fats, starches, sugars, leaven ing  
agents, an d  p igm ents; (b) th e  p roperties  o f tru e  solu tions an d  p rincip les  of 
crystallization; (c) colloidal systems—gels, sols, foam s, em ulsions. L abora to ry  
ex perim en ts designed to  illu stra te  th e  effect of vary ing  ing red ien ts  an d  p re p a 
ra tio n  p rocedures on  th e  q u a lity  of food products.
447. SCIENCE OF FO OD , L A B O R A T O R Y
Fall te rm . C red it one h ou r. P re req u isite  o r p ara lle l: Food an d  N u trit io n  446. 
L aborato ry , T  1:25-4:25. V an R ensselaer 358. Miss A rm b ru ster.

L ab orato ry  experim en ts  designed to  illu stra te  th e  physiochem ical behav io r 
of colloidal an d  crystalline systems an d  chem ical reac tions of food com ponents.
456. E X P E R IM E N T A L  FO OD  M E TH O D S
S pring  te rm . C red it th re e  hours. P re requ isite : Food an d  N u trit io n  446. A
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course in  statistics and  Food and  N u trit io n  447 are desirable  b u t no t 
requ ired . L aborato ry , M W  1:25-4:25. Van R ensselaer 358. Miss A rm bruster.

A pp lica tion  of th e  scientific m etho d  in  th e  design an d  perform ance of 
exp erim en ta l food problem s and  in  th e  in te rp re ta tio n  an d  evalua tion  of 
results. In d ep en d en t labo ra to ry  problem s.
500. SPECIAL PROB LEM S F O R  G R A D U A T E  ST U D E N T S 
Fall and  spring  term s. C red it an d  hours to  be arranged . For g rad u a te  studen ts  
recom m ended  by th e ir ch a irm an  and  approved  by th e  in stru c to r in  charge 
for in d ep en d en t, advanced w ork. E xperience in  research  labora to ries  in  th e  
d e p a rtm en t m ay be arranged . D ep artm en t faculty.
ADVANCED N U T R IT IO N  SERIES
(C onsult th e  course listing  in  th is  A nnouncem en t for th e  F ield  of A nim al 
N u tritio n .)
512. N U T R IT IO N  AND G R O W T H
Fall te rm . C red it two hours. P rerequ isite : Food an d  N u trit io n  332 o r eq u iv a
lent. T  T h  10:10. Van R ensselaer 301. Miss New m an.

In fo rm atio n  on grow th w hich is o f p a rtic u la r in te rest to  n u tritio n is ts . 
Survey of m ethods used in  s tudy ing  physical an d  chem ical grow th. R ela tio n  
betw een n u tr it io n  and  grow th. Offered in  fall term  of even-num bered  years.
514. READ ING S IN  N U T R IT IO N
S pring te rm . C red it th re e  hours. P re requ isite : Food an d  N u tr it io n  332 or 
the equ ivalen t. T  T h  11:15 an d  an  ad d itio n a l h o u r to be arrang ed . Van 
R ensselaer 301. Mrs. Snook.

C ritical review  of li te ra tu re  on  selected topics in  th e  a rea  o f n u trit io n . 
E m phasis is on h u m a n  n u trit io n . T opics are changed  each term  so th e  course 
m ay be repeated  for c red it w ith  perm ission of th e  in stru c to r.
516. R EAD ING S IN  FO OD
Fall term . C red it two hours. P rerequ isite : Food and  N u trit io n  446 o r th e  
eq u ivalen t. T  T h  11:15. Van R ensselaer 301. D ep artm en t faculty.

A critical review  of selected topics in  th e  cu rren t lite ra tu re . E m phasis is 
o n  exp erim en ta l d a ta  an d  basic scientific p rin cip les  und erly in g  m o dern  theo ry  
an d  p rac tice re la tive to  food q uality . T opics are  changed  each term  so the 
course m ay be repeated  for cred it.
524. RESEA R C H  M E T H O D S IN  H U M A N  M E TA B O L IC  STU D IES 
S pring te rm . C redit th ree  hours. Prerequisites: Food and  N u trit io n  332 or 
th e  eq u ivalen t, labo ra to ry  experience in  b iochem istry  o r q u a n tita tiv e  analysis, 
an d  perm ission of in stru c to r. L ectu re  an d  labora to ry , T  T h  2-4:25. Van 
R ensselaer 353. Mrs. Snook an d  d e p a rtm en t faculty.

P rinciples of h u m an  m etabolic research; ex p erim en ta l design of h um an  
studies; d ie tary  considerations; m ethods of collecting an d  analyzing biological 
m ateria l; an d  ev aluation . L aborato ry  will include p lan n in g  an d  m anagem en t 
of a m etabolic study, an d  th e  collection and  th e  a p p ro p ria te  analyses o f blood, 
u rine, an d  feces.
599. M A STER'S T H ESIS  AND RESEA RC H
Fall and  spring  term s. C red it and  hours to  be arranged . R eg is tra tion  w ith  
perm ission of th e  in stru c to r. Misses A rm b ru ster, D onald, H ester, M ondy, 
M orrison, N ew m an, R ivers, an d  Y oung; Mrs. Snook an d  Mrs. Roe; Messrs. 
B arnes, L utw ak, an d  van Veen.
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602. SEM IN A R  IN  N U T R IT IO N
Fall te rm . C red it one h o u r. T  4:40. V an R ensselaer 339. Miss D onald  and  
d e p a rtm en t faculty.
606. SEM IN A R  IN  FO O D
Spring  term . C red it one h o u r. T  4:40. V an R ensselaer 339. Miss H ester an d  
d ep a rtm en t faculty.
699. D O C T O R  S T H ESIS  AND R ESEA R C H
Fall an d  sp ring  term s. C red it and  h ours to  be arrang ed . R eg is tra tion  w ith  
perm ission of th e  in stru cto r. Misses A rm b ru ster, D onald , H ester, M ondy, 
M orrison, N ew m an, R ivers, an d  Y oung; M rs. Snook an d  M rs. R oe; Messrs. 
B arnes, L utw ak, an d  van Veen.
G R A D U A T E  SC HO O L OF N U T R IT IO N  100. PR O B LEM S AND 
PR O G R A M S IN  IN T E R N A T IO N A L  N U T R IT IO N
Fall term . C red it th ree  h ours (problem s section  only) o r fou r hou rs . R eg istra
tion  by perm ission. Savage 100. Professor van Veen.

Problem s section: T o  acq u a in t stud en ts  w ho have a satisfactory  know ledge 
o f n u tr it io n  w ith  th e  specific p roblem s o f h u m a n  n u tr it io n , food science, an d  
food supplies in  develop ing  countries; em phasis is p laced o n  th e  ro le  of 
ag ricu ltu re  an d  pub lic  h ea lth . A m ong topics discussed are  typ ical foods an d  
d ie tary  p a tte rn s  in  various p arts  o f th e  w orld , assessment o f food an d  n u t r i 
tion  conditions, p ro te in -rich  an d  o th er p ro tec tive foods, food processing an d  
preservation  in  develop ing  countries, food s tandards, an d  food con tro l.

P rogram s sections: T h e  p lan n in g  of effective p rogram s an d  policies in  th e  
areas o f n u trit io n  an d  food science for th e  p u rpo se  of im p ro v ing  n u trit io n  
conditions in  develop ing  countries.
G R A D U A T E  SC HO O L OF N U T R IT IO N  392. C L IN IC A L  AND 
PU BL IC  H E A L T H  N U T R IT IO N
Spring  te rm . C red it th ree  hours. P rerequisites: a course in  n u tr it io n , in  
physiology, an d  in  biochem istry. R eg is tra tion  by perm ission of th e  in stru c to r. 
For g rad u a te  studen ts  only. Savage 136. Professor C. M. Y oung an d  A ssistant 
Professor Roe.

D esigned to  fam iliarize th e  s tu d e n t w ith  som e o f th e  app lica tio ns o f n u t r i 
tion  to  clin ical an d  p ub lic  h ea lth  problem s.

FOOD SCIENCE AND  TECH NOLOG Y
Faculty: R o b e rt C. B aker, P au l A. Buck, N . C. D ondero , R o b e rt K. F inn , 
Jo h n  D. H artm an , R o b e rt H o lland , F. M. Isenberg , W illiam  K. Jo rd a n , 
F rank  V. Kosikowski, R ichard  L edford , N ell M ondy, H . Brooks N aylor, 
N. N. P o tte r, Jo h n  W . Sherbon, W illiam  F. Shipe, J r., L au ra  Lee Sm ith , 
R o b e rt M. Smock, Jam es R . Stouffer, A ndre G. van Veen, Je re m iah  J. 
W anderstock, George H. W elling ton, J . C. W hite .
A t Geneva: M alcolm  C. B ourne, L. Ross H ackler, D avid  B. H an d , R o b e rt L. 
LaBelle, F rank  A. Lee, Louis M. Massey, J r ., L eonard  R . M attick , Jam es C. 
M oyer, W illa rd  B. R obinson , R o b e rt S. Shallenberger, D on F. Splittstoesser, 
Jo h n  R . Stam er, K eith  H . S teinkraus, Jero m e P. V an B uren , W alte r F. W ilkens.
F ield  R epresentative: R . C. B aker, 112 R ice H all.
M A JO R  A ND M IN O R  SU B JE C T  
Food Science an d  T echnology
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E xcellent o p p o rtu n itie s  are  offered in  th e  F ield  o f Food Science and  

T echnology for g rad u a te  study. A w ide variety  of courses are  offered as well 
as excellent research  facilities. T h e  m em bers o f th is  F ield  are associated 
w ith  m any d ifferen t d ep artm en ts  o f th e  U niversity . R esearch on  m eats, for 
exam ple, is ca rried  on in  th e  D ep artm en t of A nim al Science an d  th e  D ep art
m en t of P ou ltry  Science; research  on  p o ta to  processing takes place in  th e  
D ep artm en t of V egetable Crops. All course w ork is taken on  th e  Ithaca  
cam pus, b u t docto ral candidates m ay elect to  conduct th e ir  research  at th e  
E xp erim en t S ta tion  in  G eneva w here a new  p ilo t p la n t an d  labora to ries are 
available. A sm aller p ilo t p lan t is located  on  th e  Ithaca  cam pus w hich 
supplem ents th e  very ad equ ate  research  facilities of th e  d ep a rtm en t specializ
ing  in th e  various raw  m aterials.

S tudents p lan n in g  g rad u a te  work in  Food Science and  T echnology  should  
have p rep ara tio n  in  food science, chem istry, m icrobiology, b iochem istry, o r 
eng ineering.

A qua lify ing  exam ina tion  is re q u ired  in  th e  F ield  of Food Science and  
T echnology  to d e te rm in e  th e  s tu d e n t’s need for fu tu re  course work. A n early 
d a te  for th is  exam ina tion  is considered  essential, an d  it  should  take place 
soon afte r one term  of course work is com pleted . T h e  qua lify ing  exam ina tion  
for th e  d octo rate  m ay be com bined  w ith  th e  final ex am ina tion  for th e  
M aster’s degree if approved  by th e  s tu d e n t’s Special C om m ittee for th e  Ph.D .

T h e re  is no language re q u irem e n t for th e  F ield  o f Food Science an d  
Technology. L anguage needs for th e  s tu d en t, if any, will be decided by his 
Special C om m ittee.

C andidates for th e  degree of M.S. are req u ired  to  register for o ne m ajo r an d  
one m in o r subject. C andidates for th e  degree of Ph.D . a re  re q u ired  to 
register for a m ajo r an d  a t least one m in o r subject.

T w o sep ara te  p rogram s are available a t th e  M aster’s level. S tudents m ay 
be ad m itted  for th e  general degree (M.S.) o r for th e  professional degree, 
M aster of Food Science (M.F.S.). T h e  M.F.S. p rogram  places less em phasis on 
research an d  m ore em phasis on  course work. A listing  and  descrip tion  of 
courses in  th e  M.F.S. p rogram  are  to  be fo u nd  in  th e  A n n ou n cem en t of 
th e  G raduate  School of N u tr itio n . A b ro ch ure  describ ing  th e  facilities and  
activities of th e  F ield  o f Food Science an d  T echnology  is available  from  th e  
F ield R epresentative.

Courses
COURSES AVAILABLE ONLY TO  GRADUATE  
STUDENTS
[404. C H EM ISTR Y  OF M ILK]
F all te rm . C red it th ree  hours. Offered in  a lte rn a te  years. Prerequisites: q u a lita 
tive an d  q u a n tita tiv e  analysis and  organ ic chem istry. H ours by arrang em ent. 
Stocking 120. Assistant Professor L edford . N ot offered in  1967-68.

A study  of m ilk  constituen ts an d  physical p roperties. D eals w ith  m ilk  
enzymes, lactose, m ilk  fat, m ilk  p ro teins, an d  m in o r constituen ts.
512. IN S T R U M E N T A L  M E TH O D S
S pring term . C red it five hours. Offered in a lte rn a te  years. P rerequ isite : Food 
Science 413 o r perm ission of th e  in stru c to r. L ectures, M W  F 11:15. Stocking 
120. L aboratory , M o r T  1:25-4:55. Stocking 209. A ssistant Professor Sherbon.

Deals w ith  in stru m en ta l m ethods w idely used in  research an d  industry . 
T h e  m ajo r em phasis is on ch ro m atog raph ic  m ethods, spectroscopy, elec tro 
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phoresis, an d  th e  use o f com puters in  ag ricu ltu ra l research . T h e  stress w ill be 
on  th e  p ractical use of th e  m ate ria l p resen ted .
514. T H E  B IO C O LL O ID A L  C H E M IST R Y  OF FOODS
S pring term . C red it th ree  hours. Offered in a lte rn a te  years. P rerequ isites: 
Biological Sciences 431 an d  433 o r th e  eq u ivalen t. Lectures, M W  10:10. D is
cussion, F 2:30. L aborato ry , W  2-4:25. Associate Professor Buck.

T h e  p rincip les of th e  science of colloidial systems and  m icelles o f im p o r
tance in  biology and  ag ricu ltu re  w ill be in trod uced ; th en  th e  am iscropic 
m orphology  of cytoplasm , cell walls, p lastids, an d  biological gels an d  sols will 
be stud ied  an d  th e  d a ta  ap p lied  to  food. Polysaccharides an d  polypep tides in  
ch a in  m olecules w hich som etim es reach  m icroscopical leng ths w ill be in te n 
sively s tud ied . Especial a tte n tio n  will be given to  th e  s tru c tu ra l a rran g em en t 
of com plex polym ers. T h e  physical chem istry  o f surfaces (inc lu d ing  ad so rp 
tion , ion  exchange, an d  electric d o u b le  layer), flocculation , viscosity, swelling, 
an d  gel fo rm ation  will be discussed.

COURSES AVAILABLE TO  JUNIORS AND SENIORS 
AND GRADUATE STUDENTS
[302. DAIRY AND FO O D  E N G IN E E R IN G ]
Fall term . C red it four hours. Offered in  a lte rn a te  years. P rerequisites: Physics 
101 an d  102 or th e  equ iv alen t an d  Food Science 100. Lectures, M W  F 10:10. 
L aborato ry , M 2-4:25. Stocking 119. Professor Jo rd a n . N o t offered in  1967-68. 

E ng ineering  aspects o f d airy  an d  food p la n t o perations.
303. FA TS AND OILS
Fall term . C red it th re e  hours. L ecture d em onstra tions, W  F 11:15. Stocking 
120. L aborato ry  practice, F 1:25-4:25. Stocking 209.

C erta in  phases of chem istry  an d  q u a n tita tiv e  analysis as ap p lied  to  th e  
q u a lity  con tro l and  im provem en t in  th e  p a la tab ility  an d  n u tr it io n a l values of 
m ilk  an d  o th e r fa t-con ta in ing  food p roducts, in c lu d in g  th e  influence o f th e  
p lan t an d  an im al.
310. SENSORY Q U A L IT IE S  AND EV A L U A TIO N S OF FOODS
Spring  term . C red it two hours. T  T h  8:30-9:55. Stocking 120. Professor Shipe
an d  assistants.

Deals w ith  th e  factors affecting th e  color, odor, flavor, an d  te x tu re  o f foods 
an d  th e  ev a lua tion  of these q ualities. T h e  techn iques an d  in te rp re ta tio n s  of 
b o th  objective an d  sub jective evalua tions are  discussed. T h e  labo ra to ry  
exercises involve th e  evaluation  of a variety  of foods.
[311. C O N C E N T R A T IO N  AND F R E E Z IN G  PROCESSES]
S pring  term . C red it fou r hours. Offered in  a lte rn a te  years. Lectures, M W  
11:15-1:10. L aborato ry , M 1:25-4:25. Stocking 120. Professor Jo rd a n . N ot 
offered in  1967-68.

T h e  p rincip les an d  p ractice o f condensing, d ry ing, an d  freezing food 
products.
[313. S T E R IL IZ A T IO N  PROCESSES]
S pring  te rm . C red it th ree  hours. Offered in  a lte rn a te  years. P rerequ isites: 
C hem istry  353 or eq u ivalen t, Biological Sciences 394, an d  Physics 102. A course 
in  calculus an d  a course in  b iochem istry  are  recom m ended . Lectures, M W  
10:10. Discussion, F 10:10. R iley-R obb 225. L aborato ry , F 2-A.25. R iley-R obb 
44. Associate Professor Buck. N ot offered in  1967-68.
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T h e  p rincip les o f food preservation  an d  th e  fundam en ta ls  o f food processing 

from  raw  m ateria ls  to  finished p ro du ct. H ea t tran sfer, u n i t  o perations, and  
u n it processes em ployed by th e  can n in g  in d u s try  w ill be em phasized, b u t 
s teriliza tion  by any m eans such as hea t, chem icals, physical destru ctio n , and  
filtra tion  will be d em onstra ted . T h e  effects of le th a l energy trea tm en t of 
biological fluids an d  systems on  d esirab le  com ponents such as n u trit iv e  factors 
and  flavor com ponents will be considered along  w ith  th e  cost of o pe ra tio n . 
T h e  labo ra to ry  involves ac tu a l p a rtic ip a tio n  in  p la n t opera tio ns in  th e  
processing an d  preservation  of various food products, an d  field trips.
314. M ILK  AND FO OD  S A N IT A T IO N  A ND P L A N T  O P E R A T IO N S  
S pring term . C red it fou r hours. Offered in  a lte rn a te  years. P rerequ isites: Food 
Science 100 an d  Biological Sciences 394. Lectures, M VV 11:15-1:10. L aborato ry , 
M 1:25-4:25. Stocking 120. Professor W h ite  an d  assistants.

T h e  biological and  chem ical con tro l o f m ilk  an d  food processing. F ederal, 
s tate, and  local req u irem en ts  for th e  p ro du ctio n , collection, an d  processing of 
m ilk  an d  food. T h e  co n tro l o f san ita tio n , com position , an d  p ro d u ctio n  in  th e  
food p la n t is o u tlin ed  w ith  special a tte n tio n  given to th e  flu id  m ilk  in dustry .
401. FO O D  FR O M  F E R M E N T A T IO N S
Fall te rm . C red it five hours. Offered in  a lte rn a te  years. P rerequisites: Food 
Science 100, 210, dairy  an d  food m icrobiology, an d  organ ic chem istry  o r b io 
chem istry. L ectures and  labora to ries, T  T h  11:15-1:10 an d  1:25-4:25. Stocking 
120. Professor Kosikowski an d  A ssistant Professor Ledford .

T h e  chem istry , m icrobiology an d  technology of fe rm enta tions lead in g  to 
im p o rta n t foods. E m phasis is p laced on  m ilk  an d  cheese fe rm enta tion s b u t 
consideration  is given to  ferm enta tions re su ltin g  in  m ajo r foods from  all 
p la n t an d  an im al sources.

Line-fiow processing an d  testing  practices designed to acq u a in t th e  s tu d e n t 
w ith  p rincip les are  ca rried  o u t in  labora to ry .
403. IN T E R N A T IO N A L  FO O D  D E V E L O PM E N T
Fall term . C red it th ree  hours. O ffered in  a lte rn a te  years. Perm ission of in stru c 
to r req u ired . M W  2-4:25. Professor Kosikowski. Stocking 119.

A study  of program s, technical problem s, an d  progress associated w ith  
develop ing  acceptab le m ilk  an d  food supplies in  critica l w orld  areas. Proposals 
for increasing  w orld  p ro te in  resources for hum ans are  to  be discussed. Special 
a tte n tio n  is to  be d irected  to  th e  organ iza tion , o perations, re la tio nsh ip s, and  
co n tribu tion s  of U. N. technical agencies, FAO, U N IC E F, W H O , an d  govern
m en ta l an d  non-governm ental organ izations concerned  w ith  th is  specialization.
410. FO OD  B IO C H EM ISTR Y
S pring  te rm . C red it th ree  hours. P re requ isite : perm ission o f in stru c to r. Lec
tures, M W  F 11:15. Stocking 218.

A discussion of some of th e  im p o rta n t non-m icrob ial changes in  foods, 
such as d en a tu ra tio n  an d  th e  M aillard  b row n in g  reaction . E m phasis is 
placed on  th e  occurrence, significance, an d  p reven tion  o r con tro l o f th e  changes 
as they  affect th e  color, odor, flavor, tex tu re , o r n u tr it iv e  value o f foods.
[413. A N A LY TICA L M ETH O D S]
S pring  te rm . C red it four hours. Offered in  a lte rn a te  years. P rerequisites: Food 
Science 210 an d  one te rm  of e ith e r organ ic chem istry  o r b iochem istry. Lec
tures, T  T h  11:15. Stocking 119. L aborato ry , T h  1:25-4:55. Stocking 209. 
A ssistant Professor Sherbon. N ot offered in  1967-1968.
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A study  of th e  analytical m ethods im p o rta n t to  th e  food in d ustry . T h e  

em phasis is on  u n d erstan d in g  th e  basic analytical chem istry  ap p lied  in  th e  
various tests. G eneral topics include sam pling, g rav im etric  an d  volum etric 
m ethods, op tica l m ethods, electrochem istry , an d  th e  use of basic statistics.

Courses are  also available  to  stud en ts  in  Food Science an d  T echnology  from  
o th e r Fields such as A gricu ltu ra l Econom ics, A nim al Science, B iochem istry, 
Business an d  P ub lic  A dm in istra tio n , M icrobiology, Pom ology, P ou ltry  Science, 
an d  V egetable Crops.

GENETICS
Faculty : Joseph  M. Calvo, G erald  R . F ink, Ross J . M acIn tyre , R ic h a rd  L. 
Russell, A drian  M. Srb, H arry  T . Stinson, C harles H . U hl, B ruce W allace, 
Stanley A. Z ahler.
F ield  R epresentative: B ruce W allace, 158 P la n t Science B uild ing.
M A JO R  AND M IN O R  SU B JE C T
Genetics

A pplicants are u rged  to  sub m it scores of th e  G rad u a te  R ecord  E xam in ation  
an d  A dvanced Biology Tests.

T h e  foreign language req u irem en ts  are: Ph.D . (m ajor), two; Ph.D . (m inor), 
one; M.S., none. Any foreign language in  w hich a sizeable genetics lite ra tu re  
exists is acceptable. C andidates for th e  M.S. in  genetics w ho in te n d  to  con
tin u e  for th e  Ph.D . a re  u rged  to  satisfy th e  re q u irem e n t for one language.

Faculty  m em bers in  th e  F ield  of G enetics have w idely d ifferen t research 
in terests rang in g  from  m olecular th ro u g h  cytological, physiological, an d  
evo lu tionary  genetics. T h e  s tu d e n t should  choose a professor w hose in terests 
coincide w ith  his own. N evertheless, candidates in  th is  F ie ld  a re  p rim arily  
geneticists an d  only  secondarily  specialists in  one of th e  several b ranches 
o f genetics.

Courses
All courses carry  Biological Sciences num b ers  unless o therw ise ind ica ted .

280. H U M A N  G EN ETIC S*
Spring term . C red it th ree  hours. Prerequisites: Biological Sciences 101-102 
o r 103-104. S tudents w ho have h ad  Biological Sciences 281 m ay register only  
w ith  th e  perm ission o f th e  in stru cto r. Lectures, M W  10:10. W arren  145. 
Discussion, F 10:10.

An in tro d u c tio n  to bio logical h e red ity  th ro u g h  co nsideration  o f th e  
genetics o f m an . Advances in  th e  science o f genetics are hav ing  a p ro fo un d  
effect on  m a n ’s u n d erstan d in g  o f h im self an d  o n  h is p o ten tia l for in fluencing  
h is p resen t an d  fu tu re  w ell-being. T h e  course is in te n d ed  p rim arily  to  
co n trib u te  to  th e  s tu d e n t’s general ed u ca tio n  in  these m atte rs, an d  a lth ou g h  
certa in  aspects of genetics w ill be considered  w ith  some rigor, th e  course 
is n o t designed to serve as a p rereq u isite  to  advanced courses in  genetics.
* N o t generally  regarded as g rad u ate  courses, b u t m ay be so regarded  in  special cases.
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281. G E N ETIC S
Fall o r sp ring  term . C red it fou r hours. Prerequ isites: Biological Sciences 101— 
102 o r 103-104. S tudents w ho have h ad  Biological Sciences 280 m ay register 
only w ith  th e  perm ission of th e  in stru c to r. Lectures, M W  F 8. P la n t Science 
233. L aborato ry , M T  W  T h  o r F 2:30-4:25, o r T  T h  o r S 8-9:55. P la n t Science 
41. Professor Stinson an d  assistants.

A genera l study  of th e  fu n d am en ta l p rincip les  of genetics. D iscussions of 
gene transm ission, gene action  an d  in te rac tio n , gene linkage an d  reco m bina
tion , gene s tru c tu re , gene an d  chrom osom e m uta tio ns, genetic aspects of 
d ifferen tia tio n , genes in  p opulations, b reed ing  systems, extrachrom osom al 
in h eritan ce . A nim als, p lan ts an d  m icroorganism s are  used in  th e  labora to ry , 
w hich also includes, as in d ep en d e n t study, in h eritan ce  in  D rosoph ila .
347. CYTOLO GY
Fall term . C red it fou r hours. Prerequ isites: Biological Sciences 101-102 or 
103-104 o r th e  equ iv alen t. Lectures, M W  9:05. P la n t Science 143. L aborato ry , 
M W  or T  T h  10:10-12:30. P la n t Science 219. Associate Professor U hl.

T h e  p rin c ipa l topics considered are  p ro top lasm , cells an d  th e ir  com 
ponents, n uc lea r an d  cell d iv ision , meiosis an d  fe rtilization , an d  th e  re la tio n  
of these to  th e  p roblem s of developm en t, rep ro d u c tio n , taxonom y, and  
heredity . B oth  p la n t an d  an im al m ateria ls  are  used.
[440. C Y TO G EN ETIC S]
Spring  term . C red it th ree  hours. P rerequ isites: B iological Sciences 347 an d  
281 or th e  eq u ivalen t. L ectures, M W  9:05. P la n t Science 143. L aborato ry , M 
or W  10:10-12:30. P la n t Science 219. Associate Professor U hl. N ot offered in  
1968-69.

An advanced course dea lin g  m ain ly  w ith  th e  ce llu lar m echanism s of 
hered ity  an d  in c lud in g  recen t researches in  cytology, cytogenetics, an d  
cytotaxonom y.
480. P O P U L A T IO N  G E N ETIC S
S pring term . C red it th ree  hours. P rereq u isite : B iological Sciences 281 o r the 
eq u ivalen t. Lectures, T  T h  11:15. P la n t Science 141. Professor B. W allace.

A study  of factors w hich influence th e  genetic s tru c tu re  o f M endelian  p o p u 
la tions an d  w hich are involved in  race fo rm atio n  an d  speciation .
[482. PH Y SIO LO G ICA L G EN ETICS]
Spring  term . C redit th re e  hours. P rerequisites: B iological Sciences 281 an d  a 
course in  organ ic chem istry. Lectures, M W  8. P la n t Science 143. Professor Srb. 
N ot offered in  1968-69.

T h e  n a tu re  an d  activities of chrom osom al an d  nonchrom osom al genetic 
m ateria l a re  considered in  re la tio n  to  th e  fu n ction al a ttr ib u te s  o f organism s.
489. R ESEA R CH  IN  G E N E T IC S AND D E V E L O PM E N T *
Fall o r sp ring  te rm . C red it an d  h ou rs  to  be arrang ed . P re requ isite : perm ission 
o f th e  professor u n d er w hom  th e  w ork is to  be taken. Staff.

P ractice in  p lan n in g , conducting , an d  re p o rtin g  in d ep en d e n t labo ra to ry  
a n d /o r  lib rary  research  program s.
495. M IC R O B IA L  G E N E T IC S
F all te rm . C red it four hours. Prerequisites: Biological Sciences 281 an d  290 
o r perm ission of th e  in stru c to r. L ecture, W  7:30-9:30 p .m . Stocking 218.

•N o t generally  regarded as g rad u ate  courses, b u t may be so regarded  in  special 
cases.
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L aboratory , T  1:25-4:25 an d  o th e r h o u rs  to  be arrang ed . Stocking 321. Asso
ciate Professor Zahler.

G enetics o f bac teria  an d  th e ir viruses w ith  em phasis o n  th e  m echanism s 
of genetic phenom ena.
495A. M IC R O B IA L  G E N E T IC S, L EC T U R ES
F all term . C red it two hours. P rerequ isites: B iological Sciences 281 an d  290 or 
290A. L ecture, W  7:30-9:30 p . m . Stocking 218. Associate Professor Zahler. 

T h e  course is th e  sam e as th e  lecture  p o rtio n  of B iological Sciences 495.
680. C U R R E N T  T O PIC S  IN  G E N E T IC S
T h ro u g h o u t th e  year. C red it two h o u rs  a  te rm . O pen  to  g rad u a te  students  
w ith  p reference given to  m ajors in  th e  F ie ld  o f G enetics. N o aud ito rs . 
E nro llm en t lim ited  to  tw enty  s tudents. M 10:10-12:05. Staff.

A sem inar course w ith  critica l p resen ta tio n  an d  discussion by students  of 
o rig inal research  papers in  a p a rtic u la r area of cu rren t in te rest. C o n ten t of 
th e  course an d  staff d irec tion  w ill vary  from  term  to te rm  an d  w ill be 
announced  a sem ester in  advance.
See also courses listed  in  th e  Fields o f A nim al B reeding, B iochem istry, 
Physiology, P la n t B reeding, an d  P ou ltry  Science.

MEDICAL SCIENCES (G RADUATE SCHOOL  
OF MEDICAL SCIENCES) 
Anatomy
G radu ate  students  in te rested  in  p u rsu in g  analyses of bio logical systems in  
term s of spa tia l re la tions, form , th e ir  developm en t, fu n ction al m o d u la tio n , an d  
chem ical significance a t levels o f o rgan iza tion  ran g in g  from  th e  m acro- 
m olecular to  th e  o rganism ic m ay find m ajo r o r m in o r sponsorsh ip  for 
g rad u a te  study  in  th e  F ield  of A natom y. In stru c tio n  by th e  g rad u a te  facu lty  
is available in  th e  d iscip lines of ligh t an d  electron  m icroscopy, m icrotom y 
an d  u ltram icro tom y, h istochem istry , cytochem istry, cy tospectrophotom etry , cell 
frac tionation , au to rad iog raph y , x  ray  an d  electron  d iffrac tion  analysis, e lec tri
cal an d  h istological m ethods in  neu ro an atom y , an d  gross an d  m icroscopical 
dissection.

Biochemistry
T h e  F ield  o f B iochem istry in  th e  G radu ate  School o f M edical Sciences provides 
th e  Ph.D . can d id a te  w ith  th e  o p p o rtu n ity  an d  facilities fo r thesis research  
in  various areas of b iochem ical investigation  such as: enzymology; m echanism  
o f enzyme action; in te rm ed ia ry  m etabolism ; physical chem istry  an d  s tru c tu re  
of p ro teins, nucleic acids, and  o th e r m acrom olecules; neurochem istry ; h o r 
m one chem istry  an d  action; m olecular biology; an d  synthesis an d  b iochem ical 
action  of ch em o th erap eu tic  com pounds. T h e  F ield  also offers courses an d  
sem inars concerned w ith  advanced topics in  th e  chem istry  an d  biochem istry  
of carbohydrates, lip ids, nucleic acids, an d  p ro teins  an d  in  th e  m ethodology  
o f physical b iochem istry.
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Biomathematics
A new program  o f ap p lied  m athem atics in  biology is offered by th e  B io
m athem atics D ivision to stud ents  whose p rim ary  in terests a re  m athem atica l o r 
theoretical, b u t who wish to concentrate  on  biological app lications. Program s 
lead ing  to  th e  Ph.D . degree are  flexible to  su it th e  p a rtic u la r a rea  of biological 
ap p lica tio n  of th e  in d iv idu a l s tud en t, and  ap p ro p ria te  courses o f study  in  th e  
re levant aspects of biology, chem istry , physics, an d  m edicine are p lan n ed  
accordingly.

Biophysics
G radu ate  w ork tow ard  th e  Ph.D . degree in  Biophysics and  th e  M.S. in  
R ad ia tio n  Physics is offered, as well as o p p o rtu n itie s  for postdoctoral research  
in  Biophysics. Active research  program s are  being  conducted  in  fu n d am en ta l 
rad ia tio n  biophysics, in c lud in g  ce llu lar radiobiology, an d  in  th e  biophysics 
o f m em b rane  tran sp ort.

Biostatistics
T h e  g rad u a te  B iostatistics program  offered by th e  B iom athem atics D ivision 
app lies th e  q u a n tita tiv e  m ethods o f th e  theo ry  o f p ro bab ility  and  statistics to  
biological o r m edical problem s. T h e  use o f m o dern  com puters is an  in teg ra l 
p a rt of th e  program  w hich leads to  th e  Ph.D . degree.

Cell Biology
Cell Biology deals w ith  th e  s tru c tu re  an d  chem ical com position  o f organelles, 
w ith  th e  synthesis of th e ir  m acrom olecular com ponents, an d  w ith  th e  
in teg ra tio n  of th e ir  separa te  functions in  th e  econom y of th e  w hole cell. 
T h e  techniques em ployed include cell s tru c tu re , electron  microscopy, ra d io 
au to g rap h y , isolation o f organelles by d ifferen tia l cen trifug a tio n , enzymology, 
and  biochem ical analysis. T h e  F ield  is concerned  w ith  th e  alte ra tio ns of 
u ltra s tru c tu re  w hich are  associated w ith  d ifferen tia tio n , w ith  disease, an d  w ith  
th e  in itia tio n , con tro l, an d  m odification  of g row th  in  n o rm al an d  neoplastic  
cells.

Genetics
Courses, sem inars, and  o p p o rtu n itie s  for research  tra in in g  in  G enetics are 
available in  several d ifferent areas includ in g  cytogenetics, h u m an  biochem ical 
an d  cell genetics, m am m alian  developm enta l genetics, m icrobial genetics, 
nucleic acid chem istry  an d  biochem istry, an d  virology.

Microbiology
T h e  G rad u a te  School of M edical Sciences offers a w idely diversified F ield  of 
study in  M icrobiology covering b o th  m edically -oriented  an d  m ore general 
aspects o f th e  science. T o  p rov ide th is  coverage, th e  F ield  draw s o n  b o th
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facu lty  an d  facilities in  various d ep artm en ts  an d  divisions o f th e  M edical 
School an d  th e  S loan-K ettering  In stitu te . Courses, sem inars, an d  thesis 
research  are  available  in  th e  areas o f genera l an d  m edical bacteriology, 
m icrob ial chem istry  an d  physiology, virology, im m unology, genetics, an d  
mycology.

Neurobiology and Behavior
Sem inars, courses, an d  research  experience are  designed to  p resen t an  in te 
g rated , m u ltid isc ip lin ary  ap p ro ach  to g rad u a te  tra in in g  in  th e  neuro logical 
an d  behav io ra l sciences w ith  em phasis o n  neurochem istry , neurophysio logy, 
an d  neuropsychology an d  percep tion . Special facilities are  available  for 
research  w ith  h um ans an d  w ith  ex p erim en ta l p rim ates.

Pharmacology
Pharm acology  is concerned w ith  th e  in te rac tio n  o f exogenous chem ical su b 
stances in  liv ing  structures. T ra in in g  is offered in  th e  concepts an d  tech 
n iques of th is  science. O pp o rtu n ities  for thesis research  in c lud e  th e  influence 
of drugs an d  chem icals on  b iochem ical systems; th e  p e rip h e ra l, au tonom ic, 
an d  volun ta ry  nervous systems; th e  cen tra l nervous system; th e  card iovascular 
system; an d  th e  kidney. Also th ere  is o p p o rtu n ity  for using  m o dern  concepts 
o f o rgan ic chem istry  to  analyze th e  re la tio n sh ip  betw een chem ical s tru c tu re  
an d  biological activity.

Physiology
P redoctoral an d  postdoctoral facilities a re  available  for studies o f function  
in  in tac t an im als, w hole organs, sub un its  o f organs, iso lated  cells, an d  sub- 
ce llu lar systems. Supervision is p rov ided  by  a staff whose specific areas of 
in te rest m ay be o b ta in ed  from  th e  A n n ou n cem en t of th e  G radu ate  School of 
M edica l Sciences. A dvanced course w ork is also available.

MICROBIOLOGY
Faculty : M artin  A lexander, E ugene A. D elwiche, N orm an  C. D ondero , 
R o b e rt K. F in n , A. J an e  G ibson, R ussell E. M acD onald, H . Brooks N aylor, 
H arry  W . Seeley, J r., Law rence I. S lobin, P au l J . V anD em ark, Stanley A. 
Zahler.
A t Geneva: D onald  F. Splittstoesser, Jo h n  R . S tam er, K eith  H . Steinkraus. 
F ield  R epresentative: P au l J . V anD em ark, 311 Stocking H all.
M A JO R  AND M IN O R  SU B JE C T
M icrobiology (See also P athogenic  Bacteriology, page 140).

A pp licants for adm ission are  re q u ired  to su b m it scores fo r th e  G rad u a te  
R ecord  E xam in ation  A p titu d e  T est.

S tudents p lan n in g  g rad u a te  s tudy  in  th e  F ield  of M icrobiology should  have 
p rep a ra tio n  in  general chem istry , q ua lita tiv e  an d  q u a n tita tiv e  analysis, o rgan ic 
chem istry, physics, an d  should  have in tro d u c to ry  courses in  th e  biological
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sciences. In  ad d ition , tra in in g  in physical chem istry  and  calculus is desirable. 
Deficiency in any  of th e  subjects listed does no t necessarily p rec lude adm is
sion, b u t it may increase th e  tim e necessary to  ea rn  a degree.

T h e  language re q u irem e n t in  M icrobiology m ay be satisfied by d em o n stra 
tion  o f (a) a read in g  proficiency in  two languages, in c lud in g  French, G erm an, 
Japanese, o r R ussian , by passing th e  E duca tional T es tin g  Service G radu ate  
Foreign L anguage E xam inations, o r (b ) proficiency in one language inc lud in g  
F rench, G erm an, Japanese, o r R ussian  (or o th er language approved  by the 
can d id a te ’s Special C om m ittee) a t a level of ach ievem ent sufficient to  pass the 
CEEB college language test, o r (c) proficiency in one language selected from 
French, G erm an , Japanese, o r R ussian  (or o th e r language approved  by the 
can d id a te ’s Special C om m ittee) a t a level sufficient to  pass th e  ETS G radu ate  
Foreign L anguage E xam in ation  an d  a C ornell-adm in istered  language ex am 
ination .

F ield  req u irem en ts  for candidates for th e  d octo rate  degree are  those o f th e  
G radu ate  School as o u tlin ed  on pages 8-11.

W ell-equipped  labora to ries a re  available. T hose branches of m icrobiological 
research in  w hich th e  staff is experienced  and  especially in te rested  include 
bacteriophagy , genetics, m orphology  an d  cytology, physiology an d  b io 
chem istry, an d  system atic and  ap p lied  m icrobiology.

Research and Study O pportunities
Some research  an d  study  o p p o rtu n itie s  re la ted  to  th e  specializations of the 
various faculty  m em bers are  as follows:
B acterial photosynthesis: J . G ibson.
B acteriophagy: H . B. N aylor.
Food m icrobiology: H . B. N aylor, D. F. Splittstoesser, J . R . S tam er, K. H .

Steinkraus.
Im m unology: L. I. Slobin.
In d u s tria l fe rm enta tions and  bioengineering : E. A. D elwiche, R . K. F inn . 
M icrobial ecology: M. A lexander, E. A. Delwiche, H . W . Seeley, J r .
M icrobial genetics an d  d ifferen tia tio n : S. A. Zahler.
M icrobial n u tr it io n : H . W . Seeley, J r., P. J . V anD em ark.
M icrobial physiology: E. A. D elwiche, J . G ibson, R . E. M acD onald, H . W .

Seeley, J r., P. J . V anD em ark.
Soil m icrobiology: M. A lexander.
W ater an d  w aste m icrobiology: N. C. D ondero .

Courses
All courses carry  Biological Sciences n um b ers  unless o therw ise ind ica ted . 

390A. ADVANCED B A C TE R IO L O G Y  L E C T U R E
Fall term . C red it th ree hours. Prerequisites: organ ic chem istry  and  Biological 
Sciences 290, o r perm ission o f th e  in stru c to r. B iochem istry  is desirable  and  
m ay be taken  concurren tly . Lectures, T  T h  S 9:05. Stocking 119. Associate 
Professor M acD onald.

A study  of th e  com parative physiological an d  ecological re la tio nsh ip s  am ong 
b acteria  an d  som e re la ted  organism s. A n u m b er of g roups of bac teria  will be 
discussed in  d e ta il as well as factors w hich influence th e ir  ab ility  to  survive 
in  n a tu re . In  ad d ition , a n u m b er of lectures will be devoted  to th e  h istory  
of bacteriology an d  to th e  theo ry  an d  developm en t of bac teria l classification.
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390B. ADVANCED B A C TE R IO L O G Y  L A BO R A T O R Y
Fall te rm . C red it th ree  hours. Prerequ isites: R eg is tra tion  in  390A an d  p e r
m ission of th e  in stru c to r. H ou rs  to  be arranged . Stocking 321. Associate 
Professor M acD onald.

T echn iq ues for th e  isolation, cu ltiv ation , and  d e ta iled  s tudy  of selected 
g roups o f organism s. Some of th e  m ore s tan d ard  techn iques of physiological 
s tudy  will be in troduced .
490A. M IC R O B IA L  PHYSIOLOGY L E C T U R E
Spring  te rm . C red it th ree  hours. P rerequ isite : B iological Sciences 390 o r 
perm ission of th e  in stru cto r. L ectures, T  T h  S 10:10. Stocking 119. A ssistant 
Professor G ibson and  staff.

A study  of th e  organ iza tion  of physiological processes in  m icroorganism s, 
inc lud in g  a study of s tru c tu re , energy-yield ing m echanism s, m acrom olecular 
biosynthesis, an d  of grow th  and  regu la tio n .
490B. M IC R O B IA L  PHYSIOLOGY L A B O R A T O R Y
S pring  te rm . C red it th ree  hours. Prerequ isites: a g rade of B— or b e tte r  in  
B iological Sciences 390, coregistration  in  490A and  perm ission o f th e  in stru c
to r. T im e  to  be arranged . Stocking 321. A ssistant Professor G ibson an d  staff.

E xperim en ts  on m ateria l covered in Biological Sciences 490A w ill be used 
to in trod uce  s tud en ts  to  m o dern  techniques used in physiological research , 
such as th e  use o f radioisotopes, large-scale g row th  of m icroorganism s, an d  
th e  isolation an d  charac terization  of specific ce llu lar com ponents.
495. M IC R O B IA L  G E N ETIC S
Fall te rm . C red it fou r hours. Prerequisites: B iological Sciences 281 an d  290 o r 
perm ission of th e  in stru cto r. L ecture, W  7:30-9:25 p .m . Stocking 218. L ab o ra
tory, T  1:25-4:25 an d  o th e r h ou rs  to  be arrang ed . Stocking 321. Associate 
Professor Zahler.

G enetics o f b acteria  an d  th e ir  viruses, w ith  em phasis on  th e  m echanism s of 
genetic phenom ena.
495A. M IC R O B IA L  G E N E T IC S, L EC T U R ES
Fall term . C red it two hours. Prerequisites: B iological Sciences 281 and  290 o r 
290A. L ecture, W  7 :30- 9:25 p .m . Stocking 218 . Associate Professor Z ahler.

T h e  course is th e  sam e as th e  lectu re  p o rtio n  of B iological Sciences 495.
496. C H EM ISTR Y  OF M IC R O B IA L  PROCESSES
S pring te rm . C red it two hours. Prerequ isites: b eg in n ing  courses in  genera l 
m icrobiology, biochem istry, an d  organic chem istry . Lectures, M W  11:15. 
Stocking 119. Professor Delwiche.

Selected topics p erta in in g  to th e  energy m etabolism , o x ida tive an d  fe r
m en ta tiv e ab ilities, and  b iosynthetic capacities o f m icroorganism s. W h ere  
possible an d  ap p ro p ria te , th e  sub ject m a tte r  deals w ith  th e  various m icrobial 
form s in  a  com para tive sense.
498. VIRO LOG Y
S pring te rm . C red it th re e  hours. G iven in  a lte rn a te  years. P rerequ isites: B io
logical Sciences 290 and  281 an d  perm ission of th e  in stru c to r. Lectures, T  T h  S 
11:15. Stocking 218. Professor N aylor, assisted by Professor Ross an d  Associate 
Professor C arm ichael.
590. M E T H O D S IN  ADVANCED B A C TE R IO L O G Y
E ith er te rm . C red it two hours. P rerequ isite : perm ission of th e  in stru c to r. 
L im ited  en ro llm en t. H ou rs  to  be a rrang ed . Staff.
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In tend ed  to acq u a in t advanced studen ts w ith  som e of th e  m ore im p o rta n t 

techniques used in  th e  study  of bacteria l physiology. E m phasis will be placed 
on  th e  use of radioisotopes; grow th, s tru c tu re , an d  function  o f cells.
691. G R A D U A T E  SEM IN A R  IN  M IC R O B IO LO G Y
F all an d  spring  term s. C red it one h o u r per term . T  4:30. Stocking 119. Staff. 

R eq u ired  o f all g rad u a te  stud ents  m ajorin g  in  m icrobiology.
699. M IC R O B IO LO G Y  SEM IN A R
Fall an d  spring  term s. W ith o u t c red it. T h  4:15. R iley-R obb  105. Staff.

R eq u ired  of g rad u a te  stud ents  m ajo rin g  in  m icrobiology an d  open  to  all 
w ho are in terested .
A G R ON O M Y  506. ADVANCED SOIL M IC R O B IO LO G Y  
V E TE R IN A R Y  M E D IC IN E  941. SEROLOGY 
V E TE R IN A R Y  M ED IC IN E 944. IM M U N O C H EM ISTR Y  
V E TE R IN A R Y  M E D IC IN E  945. A N IM A L VIRO LOG Y

NEUROBIOLOGY A ND BEHAVIOR
Faculty: H arrison  W . Am brose, Jeffrey C am hi, W illiam  C. D ilger, T ho m as 
E isner, S tephen T . E m len, E dgar L. G astciger, Perry  W. G ilbert, B ruce P. 
H alpern , W illiam  T . K eeton, R ich a rd  D. O ’B rien , F rank  R osenb latt, M iriam  
M. Salpeter, F red  S tollnitz, D an ie l N. T a p p e r, A ri van T ien h ov en .
F ield R epresentative : D aniel N. T ap p e r, 147 R ad ia tio n  Biology F ield  L ab o 
rato ry .
M A JO R  AND M IN O R  SUBJECTS
N eurobiology (inc lud ing  neurophysio logy, neurochem istry , sensory physiology, 

n eu roanatom y, theo ry  of b ra in  functions)
B ehavioral Biology (inc lud ing  ethology)

A pp licants m u st p resen t scores on  th e  G rad u a te  R ecord  E xam in ation  
a p titu d e  test an d  o ne of th e  advanced sciences tests.
LANG U A G E R E Q U IR E M E N T S : For th e  Ph.D ., tw o languages a t o rd in ary  
proficiency o r one at h ig he r proficiency.

Research Areas
M em bers o f th e  faculty  in  th e  F ield  o f N eurobiology  an d  B ehavior w ill be 
especially in te rested  in  d irec tin g  research in  th e  follow ing areas, a lth ou g h  
research  w ill n o t be lim ited  to  these areas:
H . W . Am brose: ecological aspects o f an im al behavior, social an d  o rie n ta tio n  

behavior.
J . C am hi: neurophysio logical aspects o f behav io r, insect o rien ta tio n .
W . C. Dilger: com parative aspects o f v erteb ra te  behavior.
T . E isner: b iocom m unication , insect b ehav io r an d  physiology.
S. T . E m len: ecological aspects o f v erteb ra te  behav io r, m echanism s of 

o rie n ta tio n  an d  nav igation .
E. G asteiger: electrical activity  of th e  nervous system, system analysis.
P. G ilbert: b iology of th e  elasm obranch  fishes, fu n ction al v erteb ra te  anatom y.
B. H alp e rn : sensory psychobiology, taste  m echanism s.
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W . T . Keeton: o rie n ta tio n  behav io r, evo lu tio n  of behav io r.
R. D. O 'B rien : neuropharm acology, neurochem istry .
F. R osenb latt: n eu ra l netw orks, physiology o f m em ory.
M. Salpeter: e lectron  m icroscopy, fu n ction al u llra s tru c tu re  o f th e  nervous 

system.
F. Stollnitz: d isc rim ina tion  lea rn in g  in  p rim ates.
D. N . T ap p e r: sensory physiology, recep to r an d  cen tra l in te g ra tio n  processes.
A. van T ien h ov en : neuroendocrinology .

Courses
All courses carry  B iological Sciences n um b ers  unless o therw ise in d ica ted .

421. C O M PA R A T IV E  V E R T E B R A T E  E T H O L O G Y
Fall te rm . C red it th ree  hours. Prerequisites: B iological Sciences 101-102 or 
103-104 an d  perm ission of th e  in stru c to r. Lectures, T  T h  9:05. L abora to ry  
to  be arranged . M r. D ilger.

A survey of th e  m ethods and  princip les o f v erteb ra te  etho logy  for stud en ts  
specializing in  th is  field o r for those in  o th e r b ranches o f zoology w ishing 
to  b ro ad en  th e ir know ledge of an im al behav io r. E m phasis is p laced  on  th e  
causation , function , biological significance, an d  evo lu tion  of species-typical 
behav ior. T h e  labora to ries are designed to  give firsthand  know ledge of th e  
m ate ria l covered in  lectures.
PSYCHOLOGY 323. PH Y SIO LO G IC A L PSYCHOLOGY 
PSYCHOLOGY 326. C O M P A R A T IV E  PSYCHOLOGY 
PSYCHOLOGY 465. M A T H E M A T IC A L  B E H A V IO R  T H E O R Y  
520. C O M PA R A T IV E  N EU R O LO G Y
S pring  te rm . C red it fou r hours. P rerequ isite : perm ission o f th e  in stru cto r. 
L ecture, T  T h  12:20. L aborato ry , M o r W  2-4:25.

A com para tive study  of th e  v e rteb ra te  nervous system w ith  em phasis u po n  
th e  p rim ate . Studies in c lud e  dissections of th e  b ra in  an d  th e  iden tification  of 
nuclei an d  tracts in  sections o f th e  b ra in  an d  sp in a l cord. F u n ctio na l 
aspects o f anatom ical re la tions are  stressed.
521-522. B R A IN  M ECHANISM S AND M ODELS
T h ro u g h o u t th e  year. C red it fou r hours a te rm . P rerequ isites: calculus, in tro 
d uc to ry  biology or psychology, an d  consent of th e  in stru c to r. A cquain tance 
w ith  m odern  algebra  an d  p ro b ab ility  theo ry  is desirable. L ecture, M T h  
3:25-4:15. M r. R osenb latt.

Fall te rm : review  o f fu n dam en ta ls  of neurophysio logy; psychological an d  
physiological c rite ria  for b ra in  m odels; com puters an d  d ig ita l au to m a ta  in  
re la tio n  to  b ra in  m echanism s; review  of rep resen ta tiv e  m odels; theo ry  of 
e lem entary  percep trons. S pring term : theo ry  of m u lti-lay e r an d  cross-coupled 
percep trons; recognition  o f tem poral p a tte rn s ; p rob lem s of figure organ iza
tion , cognitive sets, sequen tia l program s, an d  o th e r p rob lem s o f advanced 
m odels; co n tem porary  theories o f m em ory.
320. N E U R O B IO L O G Y  AND B E H A V IO R
S pring  term . C red it th ree  hours. P rerequ isites: B iological Sciences 101-102 
o r 103-104. Lectures, T  T h  S 11:15. M r. E isner (in  charge), Messrs. G ilbert, 
O ’B rien , D ilger, H a lp e rn , R osen b latt, an d  E m len .
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E volu tion  o f behav ior, cue ing  of behavior, social an d  nonsocial behav ior, 

neu roanatom y, neurophysio logy, neurochem istry , n eu ra l netw orks, m em ory.
427. SENSORY F U N C T IO N
Fall term . C red it th re e  years. P rerequ isite : Biological Sciences 320 or 
eq u ivalen t. T  T h  F 8. M r. H a lp e rn  an d  M r. T ap p e r.

Sensory receptors and  th e  cen tra l nervous system tran sfo rm ation  of afferent 
activity  will be considered in  re la tio n  to h u m an  and  an im al psychophysical 
d a ta  an d  to  th e  ad ap tive  significance of behavior. T h e  recep to r will be 
exam ined  in  term s of anatom y, biochem istry, biophysics of tran sd uc tion , 
and  th e  cen tra l nervous system con tro l of p e rip h e ra l in p u t. In fo rm a tio n  
an d  signal d etection  theories w ill be app lied .
428. SENSORY F U N C T IO N , LA B O R A T O R Y
S pring term . C red it two hours. P re requ isite : Biological Sciences 427. E n ro ll
m en t lim ited  to  fifteen s tudents. H ours to  be arranged . Messrs. H a lp e rn  an d  
T ap p e r.

E xperim en ts  on  th e  p rincip les of recep to r function  an d  afferent n eu ra l 
activity.
523. EC O LO G IC A L ASPECTS OF A N IM A L B E H A V IO R  
Fall term . C red it th ree  hours. Prerequisites: B iological Sciences 320 an d  361 
o r eq u ivalen t, o r perm ission of th e  in stru c to r. Lectures, M W  F 9:05. Messrs, 
Em len an d  Am brose.

A discussion o f th e  in te rre la tio n sh ip s  o f an im al behav io r an d  ecology, 
w ith  em phasis p laced u p o n  th e  follow ing topics: behav io ra l ad ap ta tio n s  to  
th e  env iro n m en t; ecological significance of diverse social systems; spa tia l 
re la tionsh ips (h ab ita t selection, hom ing , o rie n ta tio n , an d  nav igation); ro le  
o f social behav io r in  p o p u la tio n  regu la tio n ; evo lu tion  of a ltru is tic  behav ior.
620. SEM IN A R  IN  N E U R O B IO L O G Y  AND B E H A V IO R  
E ith e r term . C redit one h o u r. In tend ed  p rim arily  for senior u nd erg rad ua tes. 
H ours to be arranged . (O rganizational m eetings Sep tem ber 11 an d  Jan u a ry  
29, 9 p .m ., Com stock 145). Staff.
622. SEM IN A R IN  E C O LO G IC A L A N IM A L B E H A V IO R  
S pring te rm . C red it one h o u r. O pen  to  qualified  students  w ho have taken  
courses in  an im al behav io r an d  an im al ecology an d  have secured th e  p erm is
sion of th e  in stru c to r. M r. Am brose.

N U T R IT IO N  (see page 152) 
PHYSIOLOGY
Faculty: A ndre B ensadoun, Jo h n  B entinck-Sm ith , E m m ett N. B ergm an, 
R ob ert W . B ra tto n , Alison P. C asarett, R. K. C layton, Cyril L. C om ar, A lan 
Dobson, T h o m as E isner, R ob ert H. Foote, E dgar L. G asteiger, Perry  W . 
G ilbert, B ruce H alpe rn , W illiam  H ansel, F rederick  W . L engem ann, Sam uel L. 
L eonard , Leo L utw ak, K enneth  M cEntee, W illiam  N. M cFarland, R o b e rt S. 
M orison, Louis L. N angeron i, R ich a rd  D. O ’B rien , R o b e rt L. P a tto n , F rank  
R osenb latt, M iriam  M. Salpeter, G len H . Schm idt, A lvin F. Sellers, C harles E. 
Stevens, D an ie l N. T a p p e r, A ri van T ien h ov en , W illa rd  J . Visek, R o b e rt H. 
W asserm an, W illiam  A. W im satt, Jo h n  F. W ootton , D onald  B. Z ilversm it.
F ield  R epresentative : C. L. C om ar, C-124 V eterinary  College.
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M A JO R  AND M IN O R  SU BJECTS 
C ellu lar Physiology 
C om parative Physiology

Physical Biology 
V erteb ra te  Physiology

See also listing  u n d e r special in terests  o f th e  faculty  for m a jo r a rea  subjects. 
M inors m ay be selected from  such areas as b iochem istry, b iom etry , chem istry , 
ecology, electrical eng ineering, genetics, histology, m icrobiology, n u tr it io n , 
pathology, physics, and  psychology.

All app lican ts, w here possible, should  su b m it th e  resu lts  o f th e  G rad u a te  
R ecord  E xam in ation  (A p titud e  an d  A dvanced Biology Tests). S tudents p re 
p arin g  for w ork in  th e  F ield  o f Physiology are  u rged  to  o b ta in  a good 
know ledge of biology, chem istry , biochem istry, an d  physics. C alculus, statistics, 
an d  genetics a re  also advisable.

T h e re  is no  foreign language re q u irem e n t for th e  M aster's degree. For th e  
Ph.D . degree, th e  F ield  requ ires  a single language o th e r th a n  E nglish  chosen 
by th e  Special C om m ittee  in  th e  area of study  of th e  s tu d e n t a t  th e  m in im al 
level p rescribed  by th e  L anguage E xam in ation  B oard . T h is  re q u irem e n t 
m u st be m et by th e  tim e th e  s tu d e n t takes h is A dm ission to  C andidacy  
E xam in ation . T h e  Special C om m ittee m ay in  ce rta in  instances re q u ire  a 
second language o r a h ig h e r level o f proficiency for a single language.

In  ad d itio n  to  th e  exam inations specified by th e  G ra d u a te  School, th e  F ield  
requ ires  th a t doctoral candidates pass a qua lify ing  ex am ina tion . T h is  should  
be taken  before two residence u n its  have been earned .

A doctoral can d id a te  in  Physiology m ust have two m in o r subjects w ith  a 
represen ta tiv e  from  each on  h is com m ittee . A t least one o f th e  m in o r 
com m itteem en m u st n o t be a m em ber o f th e  F ield  of Physiology. A n a d d i
tion al vo ting  m em b er w ill be ap p o in ted  to  th e  c a n d id a te ’s com m ittee  by th e  
F ield  o f Physiology.

B ehavioral physiology: Professors E isner an d  G ilbert.
C ardiovascu lar physiology: Professors B ergm an, D obson, an d  Sellers. 
C om parative neuro logy  an d  neuropharm acology: Professor O ’B rien . 
C om parative physiology: Professor M cFarland.
Endocrinology: Professors H ansel, L eonard , an d  van  T ien h ov en .
Enzymology: Professor W ootton.
G astro in testinal physiology: Professors B ensadoun, D obson, Sellers, Stevens, 

Visek, an d  W asserm an.
H istology, cytology, an d  electron microscopy: Professors S alpe ter an d  W im satt. 
Insect physiology: Professors E isner an d  P atton .
L ip id  tran sp o rt an d  m etabolism : Professors B ensadoun  an d  Zilversm it. 
M etabolism : Professors B ergm an, L engem ann, L utw ak, an d  Visek. 
N europhysiology: Professors G asteiger, G ilbert, R osen b la tt, an d  T ap p e r. 
P athological physiology: Professor B entinck-Sm ith .
Photobiology: Professor C layton.
Physiology o f lactation : Professor Schm idt.
Psychology: Professor H alp e rn .
R ad ia tio n  biology an d  physical biology: Professors C asarett, C om ar, L enge

m an n , an d  W asserm an.
R epro du c tio n : Professors B ra tto n , C asarett, Foote, G ilbert, H ansel, L eonard , 

M cEntee, van T ien h ov en , an d  W im satt.
R u m in a n t physiology: Professors B ergm an, D obson, Sellers, an d  Stevens. 
V erteb ra te  physiology: Professors G ilbert, N angeron i, Sellers, an d  W im satt.

Special Interests of the Faculty
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A prospective s tu d e n t is u rged  to correspond w ith  th e  professor in  the 

above list whose in terests a re  nearest h is own.

Courses
B IO L O G IC A L  SCIENCES 414. M A M M A LIA N  PHYSIOLOGY 
S pring te rm . C redit six hours. R eg istra tion  by perm ission. P rerequisite : a 
year of biological science. Courses in  b iochem istry, histology, an d  gross a n a t
om y desirable. Lectures, M W  F 8. M orrison 167. D iscussion, S 10:10. L abo
ra to ry , M W  1:25. M orrison 174. Professors Visek (in charge), B ensadoun, 
G asteiger, an d  H ansel.

A general course in  m am m alian  physiology in c lud in g  circu lation , re sp ira 
tion , d igestion, m etabolism , rena l function , endocrinology, an d  th e  nervous 
system.
B IO L O G IC A L  SCIENCES 511. C E LL U LA R  PHYSIOLOGY
(C onsult th e  course listing  in th is  A nn o un cem en t fo r th e  F ield  of Zoology.)
B IO L O G IC A L  SCIENCES 513. E X P E R IM E N T A L  E N D O C R IN O L O G Y  
(C onsult th e  course listing  in  th is  A nnouncem en t for th e  F ield  of Zoology.)
B IO LO G IC A L SCIENCES 516. SPECIAL T O PIC S  IN  
C O M PA R A T IV E  PHYSIOLOGY
(C onsult th e  course listing  in  th is A nnouncem en t for th e  F ield  of Ecology and  
E vo lu tionary  Biology.)
B IO L O G IC A L  SCIENCES 520. C O M P A R A T IV E  N EU R O LO G Y
(C onsult th e  course listing  in  th is A nnouncem en t for th e  F ield  of N eurobiology
and  Behavior.)
B IO L O G IC A L  SCIENCES 521-522. B R A IN  M ECHANISM S AND M ODELS 
(C onsult th e  course listing  in  th is A nnouncem en t for th e  F ield  of N eurobiology 
an d  B ehavior.)
B IO LO G IC A L SCIENCES 427. SENSORY F U N C T IO N
Fall te rm . C redit th ree  hours. P rerequ isite : Biological Sciences 320 o r the 
equ ivalen t. Lectures, T  T h  10:10. Associate Professors H alp e rn  and  T ap p e r.

Sensory receptors an d  th e  cen tra l nervous system tran sfo rm ation  of 
afferent activity  will be considered in  re la tio n  to h u m a n  an d  an im al 
psychophysical d a ta  and  to th e  ad ap tive  significance o f behavior. T h e  
receptors will be exam ined  in term s of anatom y, biochem istry, biophysics of 
tran sd uc tion , an d  th e  cen tra l nervous system con tro l of p e rip h e ra l in p u t. 
In fo rm atio n  and  signal detection  theories will be app lied .
[BIO LO G IC A L SCIENCES 547. G E N E R A L  PH O T O B IO L O G Y ]
(C onsult th e  course listing  in  th is A nnouncem en t for th e  F ield  of Botany.)
A N IM A L SCIENCE 427. FU N D A M E N TA L S OF EN D O C R IN O L O G Y
A N IM A L SCIENCE 451. PHYSIOLOGY AND B IO C H E M IST R Y  OF 
L A C T A T IO N
P O U L T R Y  SCIENCE 425. C O M P A R A T IV E  PHYSIOLOGY OF 
R E P R O D U C T IO N  OF V E R T E B R A T E S
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V E T E R IN A R Y  M E D IC IN E  914. E X P E R IM E N T A L  PHYSIOLOGY  F O R  
G R A D U A T E  ST U D E N T S
V E T E R IN A R Y  M E D IC IN E  920. E LE M E N TS OF PHYSICAL BIOLO GY
V E TE R IN A R Y  M E D IC IN E  921. R A D IO ISO T O PE S IN  B IO L O G IC A L  
RESEARCH
V E T E R IN A R Y  M E D IC IN E  922. B IO L O G IC A L  EFFEC TS OF R A D IA T IO N
V E T E R IN A R Y  M E D IC IN E  923. B IO L O G IC A L  M EM BRAN ES AND 
N U T R IE N T  T R A N SFE R
V E TE R IN A R Y  M E D IC IN E  924. F U N C T IO N A L  O R G A N IZ A T IO N  OF 
T H E  NERV O U S SYSTEM

PLAN T BREEDING AND BIOMETRY
Faculty : R o n a ld  E. A nderson, Loy V. C row der, H erb e rt L. E verett, W alte r 
T . F ederer, C larence O. G rogan, Neal F. Jensen, C arl C. Lowe, H en ry  M. 
M unger, Royse P. M urphy , W . D. P ardee, R o b e rt L. P laisted , D ouglas S. 
Robson, J . N eil R u tger, R o b e rt R . Seaney, Shayle R . Searle, A drian  M. Srb, 
H arry  T . S tinson, N. Scott U rq u h a rt, B ruce W allace, D onald  H . W allace.
At Geneva: D onald  W . B arton , Jo h n  E inset, R ob ert C. L am b, G erald  A. M arx, 
D onald  K. O urecky, R ichard  W . R obinson , George L. Slate, R oger D. W ay.
Field  R epresentative: N eal F. Jensen , 162 P la n t Science B uild ing.
M A JO R  AND M IN O R  SUBJECTS
P lan t B reeding* B iom etrics
P lan t Genetics* Genetics*
T h e  language re q u irem e n t for each s tu d e n t w ill be d e te rm in ed  by th e  F ield  
follow ing a recom m endation  from  th e  C ha irm an  o f th e  s tu d e n t’s Special 
C om m ittee. All s tud en ts  m ust pass an  E nglish  proficiency ex am ina tion  as 
specified by th e  Field.

Students w ho are  in te rested  in  crop  im p ro vem en t th ro u g h  b reeding , th e  
genetics of h ig her p lan ts, and  p op u la tio n  and  q u a n tita tiv e  in h eritan ce  studies 
of h ig her p lan ts  will choose as a m ajo r p la n t b reed ing . P roblem s for research 
may involve studies of b reed ing  m ethods, th e  ap p lica tio n  o f genetic p rincip les 
to  breeding , and  th e  co rrelation  of know ledge from  o th e r areas such as 
b iochem istry  an d  statistics in  attacks on  problem s such as yield, qua lity , 
ad ap tab ility , an d  disease an d  insect resistance. T h e  d ep a rtm en t now has active 
research  projects w ith  m ost of th e  im p o rta n t field an d  vegetable crops of 
New York, and  ce rta in  m ateria ls  from  these projects are  available for g rad u a te  
s tu d en ts’ problem s. F or studen ts  who choose genetics as a m ajo r sub ject 
th e  research p roblem s generally  w ill involve analysis of h ere d ita ry  and 
evo lu tionary  phenom ena. A lm ost any  su itab le  biological m ateria ls  can  be 
u tilized, b u t th e  m ost read ily  available  ones will be those cu rren tly  being  
s tud ied  by th e  d ep artm en ta l staff in  genetic investigations. For those students  
to  whom  problem s o f ex p erim en ta l techniques an d  m athem atica l analysis 
o f biological d a ta  ho ld  th e  g rea te r appeal, th e  m ajo r sub ject w ill be 
biom etrics.
* Except that plan t breeding, plan t genetics, and genetics cannot be m ajor-m inor 
combinations.
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I t is adv isable th a t th e  s tu d e n t en te rin g  u po n  g rad u a te  w ork in  th is  F ield  

be well g ro un ded  in  th e  fun dam en ta ls  o f th e  n a tu ra l sciences. H e should  
have h ad  courses in  advanced chem istry , biology, calculus, an d  physics. 
S tudents in te n d in g  to  specialize in  biological statistics will find it  to  th e ir 
advan tage to have ad d ition al tra in in g  in  m athem atics.

S tudents m ajo rin g  in  p la n t b reed ing  o r genetics will find it  necessary to  
rem ain  in  Ithaca  d u rin g  th e  sum m er o r to  m ake satisfactory arrangem ents  
elsew here for grow ing an d  s tudy ing  th e  m ateria l used in  connection  w ith  
th e ir research problem s.

Research Areas
M em bers o f th e  staff w ill be especially in terested  in  d irec ting  research  in  
th e  areas listed , a lth ou g h  research will no t be lim ited  to  those areas.

Staff listed  u n d e r p la n t b reed ing  d irec t thesis research on  th e  genetics of 
th e  crop p lan ts  w ith  w hich they are  p rim arily  concerned. Staff listed  u n d e r 
b iom etry  d irect theses on  various aspects o f s tatistical an d  m athem atica l 
genetics.
B iom etry: W . T . F ederer, statistics an d  ex p erim en ta l design; D. S. R obson, 
statistics and  b iom etrica l genetics; S. R . Searle, statistics an d  com puting ; 
N . S. U rq u h art, statistics an d  m u ltiv a ria te  analysis.
Genetics: A. M. Srb, m icrobial genetics, physiological genetics; H . T . S tinson, 
genetics an d  cytogenetics of O en oth era  an d  maize; B. W allace, p o p u la tio n , 
evolu tionary , an d  ra d ia tio n  genetics.
P la n t breeding : R . E. A nderson, sugarbeets; C. C. Lowe, R . P. M urphy , 
an d  R . R . Seaney, forage crops; W . D. P ardee and  J . N eil R u tg e r, extension 
an d  p u re  seed program s; C. O. G rogan, corn; N. F. Jensen , sm all grains; 
H . M. M unger and  D. H . W allace, vegetable crops; R. L. P laisted , potatoes; 
L. V. C row der, in te rn a tio n a l ag ricu ltu re .

Prospective stud ents  will find it to  th e ir  advan tage to  co rrespond  w ith  th e  
staff m em bers whose in terests  are  m ost closely re la ted  to  th e ir  ow n some 
m onths in  advance of th e  tim e they  w ish to apply , since only  a lim ited  
n u m b er o f students  can be accom m odated.

Courses
PLANT BREEDING
503. M E TH O D S OF P L A N T  B R EE D IN G
Fall term . C red it th re e  hours. Prerequisites: Biological Sciences 101-102 o r 
103-104, an d  281, and  a course in  a t least one of th e  following: field crops, 
vegetable crops, floricu lture, o r pom ology. Lectures, T  T h  8. P la n t Science 
141. L aborato ry , T  2-4:25. Professor M unger.

A s tudy  o f th e  p rincip les an d  practices of p la n t breeding . Lectures, su p 
p lem ented  by periods in  th e  greenhouse an d  ex p erim en ta l fields.
505. P L A N T  B R E E D IN G -A P P L IE D  M E T H O D S AND T E C H N IQ U E S  
Spring te rm . C red it two hours. P rerequisites: sam e as for P la n t B reeding 
503, o r consent of th e  in stru c to r. L aborato ry , T  2-4:25. P la n t Science 336. 
Associate Professor Crow der.



110 PLANT BREEDING AND BIOMETRY
D esigned to acq u a in t students  w ith  th e  field, greenhouse, an d  labora to ry  

techniques used in  p la n t b reed ing  research. W ill in c lud e  experience in  th e  
p lan n in g  an d  conduct o f field exp erim en ts  an d  also acq ua in tan ce  w ith  
useful m ethods from  re la ted  fields of ag ricu ltu ra l research .
512. E X P E R IM E N T A L  M E TH O D S
S pring  term . C red it two hours. P rerequ isite : P la n t B reed ing  511 or consent 
o f th e  in stru cto r. Lectures, M W  F. T im e  to be arrang ed . P la n t Science 141. 
Professor Lowe.

Use of s tatistical m ethods an d  ap p lica tio n  of ex p erim en ta l designs an d  
p lo t techniques to  p roblem s in  p la n t b reed ing  an d  re la ted  ag ricu ltu ra l
research.
[515. M E T H O D S OF P L A N T  B R EE D IN G  II]
S pring term . C red it two hours. P rerequ isites: P la n t B reed ing  511 an d  503 
o r th e ir  equ ivalen ts. L ectures, T  T h  8. P la n t Science 141. Professor P laisted . 
N ot offered in  1968-69.

An in tro d u c tio n  to  q u a n tita tiv e  genetics an d  its ap p lica tio n  to  th e  
u n d erstan d in g  of various p la n t b reed ing  an d  selection  procedures.
519. S T A T IS T IC A L  G E N ETIC S
S pring term . C red it th ree  hours. Prerequisites: P la n t B reed ing  514 and  
M athem atics 371. T im e  an d  p lace of lectures to  be an n ou n ced . Professor 
R obson.

A n in tro d u c tio n  an d  ap p lica tio n  of th e  theo ry  of M arkov chains to  m atin g  
systems in c lu d in g  selling, sibbing, backcrossing, an d  rand o m  m atin g  w ith  a 
d iscussion of genetic variance com ponen t analysis.

DEPARTM ENTAL SEMINAR AND RESEARCH  
622. SEM IN A R
F all an d  sp ring  term s. W ith o u t cred it. T im e  an d  p lace to  be announced . 
M em bers o f th e  d ep artm en ta l staff.

Sem inars o f specific in te re st to  th e  areas o f genetics, p la n t b reed ing , and  
b iom etrics m eet separately  each week.

STATISTICS AND BIOMETRY
407. C O M P U T E R  T E C H N IQ U E S  F O R  S T A T IST IC S
Fall te rm . C red it two hours. P rerequ isite : an  in tro d u c to ry  course in  statistics, 
w hich m ay be taken  concurren tly . L ecture, M 11:15. W arren  245. L aborato ry , 
M 2. W arren  345. Associate Professor Searle.

In tro d u c tio n  to uses o f com puters in  statistics: ca lcu lation  o f elem entary  
s tatistical analyses, techniques of sam pling  an d  s im ulation , an d  availab ility  
o f lib ra ry  program s. C U PL , th e  C ornell U niversity  P ro gram m in g  language, 
w ill be ta u g h t an d  used for p rob lem  solving; use w ill also be m ade o f some 
o f th e  C U ST A T  (Cornell U niversity  Statistics) lib ra ry  program s.
408. ALGEBRA F O R  S T A T IST IC S I
F all te rm . C red it two hours. P rerequ isite : a course in  s tatistical m ethods, 
w hich m ay be taken  concurren tly . L ecture, W  F 11:15. W arren  245.

A lgebra, d is trib u tio n  theory , and  associated topics re la ted  to  th e  s tatistical 
p rocedures of P lan t B reeding 510 an d  o th e r in tro d u c to ry  statistics courses on  
cam pus such as M athem atics 370 an d  P la n t B reed ing  410.
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409. A LGEB R A  F O R  S T A T IST IC S II
Spring  term . C red it two hours. P re requ isite : P la n t B reeding 408. Lectures, 
W  F 11:15. W arren  245.

C o n tin u a tio n  o f 408, a t th e  level of P la n t B reed ing  511.
410. S T A T IS T IC A L  M ODELS IN  BIOLOGY
Fall te rm . C red it th ree  hours. Prerequ isites: M athem atics 112 and  Biological 
Sciences 281 or perm ission of th e  in stru c to r. Lectures, M W  F 10:10. W arren  
345. Discussion period  to be arranged .

An in tro d u c tio n  to th e  use of m athem atica l an d  statistical m odels in  the 
study  of biological phenom ena. E lem entary  concepts of p ro b ab ility  theory  
are in trod uced  in  develop ing  m odels o f biological experim ents. M ethods of 
statistical in ference are developed for each m odel considered, in c lud in g  
exact, sm all sam ple p rocedures and  ap p ro x im ate , large sam ple procedures. 
S tand ard  statistical techniques covered in  th is  course are m ax im um  likelihood  
estim ation , b inom ial an d  norm al in te rv a l estim ation , s tud ents ' t-test, th e  chi- 
squ are  goodness-of-fit test, least squares regression, and  logit an d  p ro b it 
analysis.
[411. STO C H A STIC  M ODELS IN  BIOLOGY]
S pring  te rm . C redit th ree  hours. Offered in  a lte rn a te  years. P rerequ isite : 
P la n t B reed ing  410. Lectures, M W  F 10:10. W arren  345. D iscussion period  
to be arranged . N ot offered in 1968-69.

A n in tro d u c tio n  to  stochastic processes in  biology. T h e  necessary m a th e 
m atics an d  statistics will be in trod uced  as needed. R ecu rren t events, rand o m  
walk m odels, M arkovian  processes, b irth -an d -d e a th  processes, ep idem ic p ro c
esses, com petition  an d  p red a tio n , d iffusion processes, an d  o th er m odels 
cu rren tly  used in  biological theo ry  will be discussed an d  app lied . Special 
em phasis w ill be given th e  various processes ap p lied  to  genetics.
[412. D E T E R M IN IS T IC  M ODELS IN  BIOLOGY]
Spring  term . C red it th ree  hours. G iven in a lte rn a te  years. P rerequ isite : P la n t 
B reed ing  410. Lectures, M W  F 10:10. W arren  345. Discussion period  to be 
arranged . N ot offered in  1968-69.

An in tro d u c tio n  to d e te rm in istic  m athem atica l m odels in  biology. T h e  
ap p lica tio n  will be from  th e  biological v iew point. T h e  necessary m a th e 
matics, will be in trod uced  as needed. F in ite  differences, d ifferentia l equations, 
logistics, g row th and  decay, and  o th er d e te rm in is tic  m odels co rresponding  to 
those in trod uced  in  411 will be discussed.
[417. M A T R IX  ALGEBRA  IN  BIOLOGY AND STA T IST IC S]
Fall term . C red it th ree  hours. P rerequ isite , th e  equ iv alen t of one year of 
college algebra. Lectures, M W  F 9:05. W arren  160. Associate Professor Searle. 
N ot offered in  1968-69.

E lem ents of m atrix  algebra w ith  app lications in  biology an d  statistics. 
A rithm etic  p rocedures an d  o th er m atrix  operations; ran k  an d  lin ea r in d e 
pendence, la te n t roots an d  vectors, solving linear equations, generalized 
inverses, d irec t sum s an d  products; use of m atrices in  regression analysis an d  
lin ea r statistical m odels.
510. S T A T IS T IC A L  M E TH O D S I
Fall te rm . C red it th ree hours. T  T h  S 10:10. P la n t Science 233. L ab orato ry  to 
be arranged . A ssistant Professor U rq u h a rt.

T h e  d istrib u tio n s  of statistics en countered  in  th e  biological sciences and  
o th er fields are  considered from  th e  p o in t of view of e lem entary  p ro bab ility
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notions an d  by sam pling  from  know n popu la tio ns. T h e  resu lts, w ith  p rincip les 
of ex p erim en ta tio n , a re  ap p lied  to  th e  co n du ctin g  o f experim en ts  an d  in te r 
p re ta tio n  of results. T h e  n a tu re  an d  valid ity  o f ex p erim en ta l e rro r are  trea ted . 
T opics include p o in t an d  in te rv a l estim ation , tests of hypotheses, th e  s im pler 
ex p erim en ta l designs and  th e ir  analyses of variance, lin ea r regression, co rre la 
tion , an d  m ethods involving ra n k  o rd er an d  ra n k  sum  procedures.

511. S T A T IS T IC A L  M E T H O D S  II
S pring term . C red it th ree hours. P rerequ isite : P la n t B reed ing  510 o r th e  
equ iv alen t. T  T h  S 10:10. W arren  231. L ab orato ry  to  be a rrang ed . A ssistant 
P rofessor U rq u h art.

T h e  w ork o f P lan t B reed ing  510 is con tin u ed . T op ics in c lud e  factorial 
experim en ts, in d iv idu a l degrees o f freedom , analysis o f covariance, analysis 
of variance of two-way classifications w ith  d isp ro p o rtio n a te  num b ers, m u ltip le  
and  cu rv ilin ear regression, curve fitting , th e  trea tm en t o f d iscrete d a ta , and  
some recen t developm ents in  statistics.

513. D ESIGN OF E X PE R IM E N T S  I
F all term . C red it one, th ree, o r fou r hours. P rerequisites: P la n t B reed ing  
409 an d  511, o r th e  eq u ivalen t. M W  F 8. D iscussion p eriod  to  be arranged . 
Professor F ederer.

P rincip les an d  techniques of ex p erim en ta tio n , extensions, an d  v aria tions of 
th e  com pletely  random ized, random ized  com plete block, an d  la tin  square 
designs, th e  factorial ex p erim en t an d  confounding , frac tio na l rep lica tion  in 
c lud in g  response surface designs, la ttice  designs, crossover designs, au g m en ted  
an d  o th e r designs, covariance analyses, e rro r rates, tests fo r rank ed  m eans, 
sam ple size, variance com ponen t analyses, an d  u n e q u a l n u m b er analyses.

514. D ESIGN OF E X PE R IM E N T S  II
S pring term . C red it th re e  hours. P re requ isite : P la n t B reed ing  513. M W  F 8. 
W arren  31. D iscussion period  to  be arranged . Professor F ederer.

A co n tin u a tio n  of th e  w ork in  P la n t B reed ing  513. A discussion from  
selected topics on  long-term  experim en ts, com b in ation  o f resu lts from  several 
experim en ts, seq uentia l ex p erim en ta tio n , variance co m p on en t analyses, esti
m atio n  procedures, lin ea r hypotheses, h e rita b ility  studies, m u ltiv a ria te  an a ly 
ses, u n eq u a l num b ers  analyses, an d  re la ted  topics.

[517. L IN E A R  MODELS]
S pring term . C red it th ree  hours. P rerequ isites: P la n t B reed ing  417, 511, an d  
M athem atics 370 o r 371. T  T h  12:20. W arren  232. Associate Professor Searle. 
N o t offered in  1968-69.

In tro d u c tio n  to  m u ltin o rm a l variables an d  d is trib u tio n  o f q u a d ra tic  form s; 
linear statistical m odels, estim able functions an d  testab le hypotheses; an d  
regression m odels, ex p erim en ta l design m odels, variance com ponents m odels, 
an d  com binations thereof.

[518. SPECIAL T O PIC S  IN  S E Q U E N T IA L  SA M PLING , BIOASSAY, 
N O N P A R A M E T R IC  ST A T IST IC S, ETC.]
S pring term . C red it th re e  hours. P re requ isite : P la n t B reed ing  511 o r th e  
equ iv alen t. T im e  an d  place of lectures to  be arrang ed . Professor R obson. 
N ot offered in  1968-69.

T opics include th e  princip les an d  m ethodology  of bioassay, d isc rim inan t 
functions, seq uen tia l analysis, n o n p aram etric  m ethods, m ark -recap tu re  m e th 
ods, an d  p a th  analysis.
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B IO L O G IC A L  SCIENCES 480. P O P U L A T IO N  G E N E T IC S
(Consult th e  course listing  in  th is  A nnouncem en t for th e  F ield  of Genetics.)

B IO L O G IC A L  SCIENCES 482. PH Y SIO LO G IC A L G E N E T IC S
(C onsult th e  course listing  in  th is  A nno un cem en t for th e  F ie ld  of Genetics.)

PLA N T PATHOLOGY
Faculty : D urw ard  F. B atem an, C arl W . B oothroyd, R o b ert S. Dickey, A. 
W atson D im ock, W arren  T . Johnson , E dw ard D. Jones, George C. K ent, 
R ichard  P. Korf, Jam es W . L orbeer, W illiam  F. M ai, C harlie  A. M artinson , 
Roy L. M illar, K enneth  G. P arker, L ester C. Peterson, W illiam  F. Rochow, 
A. F rank  Ross, O tto  E. Schultz, A rden  F. Sherf, W ayne A. Sinclair, H . D avid 
T h u rs to n , R o b e rt E. W ilkinson.
A t Geneva: A lvin J . B raun , W illa rd  F. C rosier, R o b e rt M. G ilm er, Jo h n  J . 
N a tti, D eForest H. P alm ite r, W illiam  T . Schroeder, M ichael Szkolnik.
A t F arm ingdale: M artin  B. H arrison , C harles E. W illiam son.
At R iverhead : R o b e rt C. Cetas.
F ield  R epresentative : D urw ard  F. B atem an , 351 P la n t Science B uild ing.
M A JO R  AND M IN O R  SU BJECTS
P la n t Pathology
Mycology
ADM ISSION R E Q U IR E M E N T S . A dm ission to g rad u a te  study  in  p lan t 
patho logy  o r m ycology is based on  satisfactory com pletion  of a baccalau reate  
degree from  an  accred ited  college o r university . B road tra in in g  in  th e  b io 
logical an d  physical sciences is essential; course w ork o r experience in  p la n t 
p atho logy  is n o t requ ired . Adm ission is based on  q u a lity  of u n d erg rad u a te  
w ork an d  prom ise as a g rad u a te  s tu d en t, ra th e r  th a n  on  num b ers  an d  types 
of courses com pleted .
LANG U A G E R E Q U IR E M E N T S . T h e re  is no  general foreign language 
req u irem en t for th e  M.S. an d  Ph.D . degrees; how ever, com petence in  one 
or m ore foreign languages m ay be re q u ired  by th e  C ha irm an  of th e  Special 
C om m ittee.
E X A M IN A TIO N S. All stud ents  m ajo rin g  in  p la n t patho logy  o r mycology 
are  expected  to take an  o ral, o r o ra l and  w ritten , qua lify ing  exam ina tion  
w ith in  th e  first twelve m onths a f te r reg istra tion . T h is  ex am ina tion , req u ired  
by th e  F ield , is designed to  assist th e  s tu d e n t an d  his C om m ittee  in  ch a rtin g  
th e  s tu d e n t’s p ro gram  of study. C andidates for th e  M.S. degree w ill be held  
for a te rm in a l thesis an d  sub ject m a tte r  ex am ina tion . S tudents in  th e  Ph.D . 
program  m ust pass a com prehensive Adm ission to  C andidacy  E xam in ation  
before adm ission to  Ph.D . candidacy. T h is  ex am ina tion  is designed to  test 
th e  s tu d en t on  his know ledge o f sub ject m atte r p e rtin en t to  th e  doctoral 
degree. I t m ay be o ral, o r o ral an d  w ritten , and  will be adm in is te red  by th e  
Special C om m ittee. A n o ra l F in al E xam in ation  on  th e  thesis is req u ired  for th e  
Ph.D . degree.



114 PLANT PATHOLOGY

Research and Study O pportunities
E xcellent o p p o rtu n itie s  fo r g rad u a te  study  an d  research are offered in  all 
phases o f p la n t patho logy  and  mycology. S tudents becom e fam ilia r w ith  
th e  basic p rincip les o f disease as caused by th e  m ajo r g roups o f p lan t 
p athogens (bacteria , fungi, nem atodes, an d  viruses). E xcellen t eq u ip m en t 
and  facilities are available for research  u n d er th e  g u idance of specialists in  
th e  d ep artm en t. F ield  trip s  w ith  staff m em bers d u rin g  th e  sum m er give 
s tudents experience in  d iagnosing disease an d  in  observing u p -to -da te  co n tro l 
practices. Each s tu d e n t is given an  o p p o rtu n ity  to  assist w ith  teach ing  in  th e  
elem entary  course in  p la n t patho logy  an d  to  becom e fam iliar w ith  extension 
techniques.

S tudents e lecting  p la n t patho logy  as a specialization  m ay work w ith  any 
of several staff m em bers in  crop-o rien ted  research , e.g., diseases of forage, 
fru it, o rn am en ta ls, potatoes, vegetables, shade trees and  shrubs, sm all grains, 
corn , and  tu r f  grasses, o r they m ay specialize in  research  p rogram s in  specific 
areas o f p la n t pathology, e.g., bacteriology, epidem iology, nem atology, 
physiology of disease, an d  virology. S tudents w ill also find a s tim u la tin g  
program  of research  an d  teaching  in  mycology. M ajor studen ts  m ay concen
tra te  th e ir research in  cytology, genetics, m orphology, physiology, o r taxonom y.

W hen  th e  m ajo r is in  e ith e r mycology o r p la n t patho logy , th e  facu lty  usually  
does n o t advise selection of a m in o r in  th e  o th er subject.

An o u ts tan d in g  m ycological and  p la n t patho logical h e rb a riu m , unexcelled  
lib rary  facilities, excellent co n tro lled -env ironm en t facilities, m odern  e q u ip 
m en t, an d  coopera tion  w ith  faculties of re la ted  fields enab le  studen ts  to  follow 
b ro ad  research  program s.

A n u m b er of fellowships and  scholarships are available, an d  m any  assistant 
ships are  aw arded  by th e  d ep artm en t.

F u rth e r in fo rm atio n  concern ing  th e  F ield  is given in  a b ro ch u re  G raduate  
Study in P lan t P ath olo gy  an d  M ycology a t C orn ell w hich m ay be o b ta in ed  
by w ritin g  th e  F ield  R epresentative.

T h e  m ajo r in terests  o f th e  staff m em bers are  as follows:
D. F. B atem an: teach ing  an d  research , disease an d  path o gen  physiology, ro o t 

diseases.
C. W . B oothroyd: teaching, genera l p la n t pathology; research , corn  diseases, 

soil-borne pathogens.
R . S. Dickey: teach ing  and  research , phy to pa th og enic  bacteria.
A. W . Dim ock: research , diseases o f florist an d  o rn am en ta l crops, soil-borne 

pathogens, re la tio n  of env iro n m en ta l factors to  disease developm en t and  
disease contro l.

W . T . Johnson : extension , pests o f trees an d  shrubs on  hom e g rounds, 4-H  
C lub  work.

E. D. Jones: extension and  research , diseases of potatoes, p o ta to  certification, 
fo u nd atio n  seed program s.

G. C. K ent: teaching, advanced p la n t pathology; research , diseases of cereal 
crops, patho logical histology, epidem iology.

R . P. Korf: teaching, mycology; research , taxonom y, m orphology , cytology, 
ecology, an d  physiology o f fungi.

J . W . L orbeer: teaching, mycology; research , diseases o f vegetables, soil-borne 
pathogens, fungal genetics, epidem iology.

W . F. M ai: teaching , nem atology; research , etiology an d  co n tro l of diseases 
caused by nem atodes, nem atode physiology and  taxonom y.

C. A. M artinson : research , ro o t diseases an d  soil-borne pathogens.
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R. L. M illar: teaching, general p la n t pathology; research , physiology of 

infection , diseases of field an d  forage crops.
K. G. Parker: extension , diseases of fru its; research , virus diseases of stone 

fru its, bac teria l and  nem atode diseases o f tree fru its, fungicide app licatio n  
eq u ip m en t.

L. C. Peterson: research, developm ent o f disease-resistant potatoes, po ta to  
diseases, diseases caused by Phycom ycetes.

W . F. Rochow: research , v irus diseases of cereal crops, a p h id  transm ission of 
p la n t viruses.

A. F. Ross: teaching, p la n t virology; research , viruses an d  virus diseases, in te r 
action  of p lan t viruses.

O. E. Schultz: extension , diseases of potatoes, g rain , and  forage crops.
W. A. Sinclair: teaching , extension  an d  research , diseases of trees an d  shrubs.
H . D. T h u rs to n : teach ing  and  research , in te rn a tio n a l aspects of p la n t disease 

an d  disease con tro l.
R . E. W ilkinson: research , diseases of vegetable crops, v irus diseases, disease 

con tro l.
Off-campus:
A. J . B raun : research , sm all fru it diseases; nem atology, virology, fungicides.
R . C. Cetas: research , vegetable and  p o ta to  diseases, fungicides, b reed ing  for 

resistance.
W. F. Crosier: research , seed pathology, seed trea tm en t chem icals.
R . M. G ilm er: research , deciduous fru it diseases, virology.
M. B. H arrison : research , diseases caused by nem atodes, tu r f  diseases, soil 

fum igation .
J. J . N atti: research , vegetable diseases, fungicides, b reed ing  for resistance.
D. H . P alm iter: research, f ru it diseases, virology, fungicides.
W . T . Schroeder: research , vegetable diseases, fungicides, b reed ing  for 

resistance.
M. Szkolnik: research, fru it diseases, fungicides, systemics.
C. E. W illiam son: research  an d  ex tension, diseases of florist crops, nem atology, 

soil fum igation .

Courses
301. ELE M E N TA R Y  P L A N T  PA TH O L O G Y
For g raduates w ho have h ad  no form al course w ork in  p la n t pathology. 
Every fall and  a lte rn a te  spring  term s. C red it th re e  hours. P rerequisites: 
B iological Sciences 101-102 o r 103, o r th e  equ iv alen t. L ecture, T  T h  11:15. 
P la n t Science 37. L aborato ry , T  W  T h  o r F 2-4:25. P la n t Science 341. 
Conferences to  be arranged . Professor B oothroyd.

An in trod uc to ry  course dea lin g  w ith  th e  n a tu re , cause, and  co n tro l o f disease 
in  p lan ts. R epresentative diseases of cu ltivated  crops are s tud ied  in  th e  
laboratory .

309. C O M PA R A T IV E  M O R PH O L O G Y  OF F U N G I
For g raduates w ho have h ad  no  fo rm al course work in  mycology. Fall term . 
C red it fo u r hours. Prerequ isites: a one-year sequence o f bo tany  o r its eq u iv a
lent, and  perm ission to register. L ecture, T  T h  9:05. P la n t Science 336. 
L aborato ry , T  T h  1:25-4:25. P la n t Science 326. Associate Professor Lorbeer.

An in trod uc to ry  course in  mycology. E m phasis is placed on  m orphology 
ra th e r  th an  on  taxonom y.
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403. P A T H O L O G Y  OF T R E E S  AND SHRU BS
Spring  term . C red it th ree  hours. P rerequ isites: a course in  in tro d u c to ry  p lan t 
patho logy  an d  perm ission to register. L ecture, W  F 10:10. P la n t Science 336. 
L aborato ry , F 1:25-4:25. P la n t Science 342. A ssistant Professor Sinclair.

F or studen ts  w ho desire som e specialized know ledge of diseases o f trees an d  
shrubs an d  th e ir  diagnosis an d  con tro l.
501. ADVANCED P L A N T  P A T H O L O G Y
Fall term . C red it fou r hours. P rerequisites: a course in  in tro d u c to ry  p la n t 
patho logy  and  perm ission to  register. L ecture, T  T h  11:15. P la n t Science 336. 
L aborato ry , T  T h  o r W  F 2-4:25. P lan t Science 342. Associate Professor M illar.

D esigned to acq u a in t th e  s tu d e n t w ith  th e  basic p rincip les an d  techniques 
of th e  science of phy topatho logy  and  to p rovide an  ad eq u a te  fo u n d a tio n  for 
successful p rosecu tion  o f research  in  th is  area.
502. P R IN C IP L E S  OF P L A N T  DISEASE C O N T R O L
S pring  term . C red it th ree  hours. Offered in  a lte rn a te  years. E nro llm en t 
lim ited  to  tw enty-four s tudents. Prerequ isites: P la n t P athology 501 o r its 
equ iv alen t, an d  perm ission to register. L ecture, T  11:15. P la n t Science 336. 
L aborato ry  an d  discussion, T  T h  2-4:25. P la n t Science 342.

For g rad u a te  studen ts  w ho expect to  teach o r perform  research  in  ed u ca
tion al in stitu tion s, ex p erim en t stations, o r ag ricu ltu ra l chem ical com panies in  
connection  w ith  th e  developm ent an d  use of p la n t disease co n tro l m ateria ls  
an d  m ethods. E m phasis is p laced u p o n  th e  philosophies u n d erly in g  th e  fou r 
p rincip les of p la n t disease contro l: exclusion, erad ication , p ro tec tio n , an d  
im m uniza tion . A tten tio n  is given to  th e  ex isting  body of know ledge u po n  
which p resen t disease con tro l practices are  based. O bjectives are  to  h e lp  th e  
s tu d e n t in te rested  in  p la n t p ro tec tion  e q u ip  h im self n o t only  to  app ly  
ex isting  m ethods an d  m ateria ls  b u t to  en ab le  h im  to  im prove u p o n  th em  by 
develop ing  new  ideas, etc., especially in  situ atio ns w here co n tro l of p lan t 
diseases requ ires  new  approaches.
505. P L A N T  V IR O LOG Y
Fall te rm . C red it th ree  hours; in  special cases, perm ission m ay be o b ta in ed  
to en ro ll for lectures only (two h ou rs  cred it). F o r g rad u a te  s tud en ts  w ith  
m ajors o r m inors in  p la n t patho logy  and , in  special cases, fo r o th e r g rad u a te  
studen ts  in terested  in  virology. P rerequ isite : P la n t Patho logy  501 o r perm is
sion to  register. L ecture, T  T h  10:10. P la n t Science 336. L aborato ry , F 1:25- 
4:25. V irology-N em atology L aborato ry . Professor Ross.

Designed to  provide advanced g rad u a te  stud en ts  w ith  basic in fo rm atio n  
on th e  p la n t viruses an d  on  th e  diseases they  cause.
[506. P L A N T  N EM A TO LO G Y ]
S pring  te rm . C red it th ree  o r five hours. O ffered in  a lte rn a te  years. For 
g rad u a te  studen ts  w ith  m ajors o r m inors in  p la n t patho logy  an d , in  special 
cases, o th e r stud en ts  in te rested  in  nem atology. P rerequ isite : P la n t P athology 
501 o r perm ission to  register. T w o lectures an d  o ne or th re e  tw o-hour m o rn ing  
labora to ry  periods p er week. H ou rs  to  be a rrang ed . Lectures, P la n t Science 
336. L aboratory ,. V irology-N em atology L aborato ry . Professor M ai. N ot offered 
in  1968-69.

A natom y, m orphology, an d  taxonom y o f p la n t parasitic  form s an d  non- 
p arasitic  so il-in h ab iting  form s o f nem atodes are  stud ied . P la n t p a thogenic  
form s also are  considered from  th e  s tan d p o in t o f h ost-pathogen  re la tionsh ips, 
h ost ranges, life cycles, an d  th e  sym ptom s they  cause. P rinc ip les  an d  m ethods 
o f con tro l a re  discussed.
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507. B A C TE R IA L  P L A N T  P A T H O G E N S
S pring  te rm . C red it two hours. Offered in  a lte rn a te  years. F or g rad u a te  
studen ts  w ith  m ajors o r m inors in  p la n t pathology; o th ers  by perm ission 
only. P rerequ isite : P la n t Patho logy  501 o r perm ission to  register. L ecture, 
F 9:05. P la n t Science 336. L aborato ry , F 2-4:25. P la n t Science 304. Associate 
Professor Dickey.

Designed to  p rovide studen ts  w ith  basic in fo rm atio n  on  bac teria l p lan t 
diseases an d  phy to pa th og enic  bacteria. T h e  labo ra to ry  will include some of 
th e  m ore im p o rta n t techniques used in  th e  study  o f bac teria l p la n t pathogens.
[508. DISEASE AND P A T H O G E N  PHYSIOLOGY]
Fall te rm . C red it th ree  hours. Offered in  a lte rn a te  years. For g rad u a te  stud en ts  
w ith  m ajors o r m inors in  p la n t patho logy; o th ers  by perm ission only. P re 
requisites: P la n t Pathology 501, Biological Sciences 433 an d  544, an d  p e r
m ission to  register. L ecture, F 9:05. P la n t Science 336. L aborato ry , F 1:25-4:25 
an d  o ne period  to  be arranged . P la n t Science 344. Associate Professor B atem an . 
N ot offered in  1968-69.

Designed to  p rovide s tud en ts  w ith  insigh t in to  th e  m echanism s o f p a th o 
genesis an d  a lte red  m etabolism  o f diseased p lan ts.

531. SPECIAL PRO BLEM S IN  M YCOLOGY O R  P L A N T  P A T H O L O G Y  
Fall o r sp ring  te rm , o r b o th . C red it th ree  o r five hours each term . For 
g rad u a te  studen ts  only. R eg istra tion  by perm ission. T h re e  to  five weekly 
labora to ry  periods of th ree  h o u rs  each. Staff m em bers.

For work in  mycology, m odern  techniques and  th e  ex p erim en ta l app ro ach  
are stressed in  areas such as physiology, d evelopm en ta l m orphology , genetic 
systems, o r cytotaxonom y.

For work in  p lan t patho logy  for m in o r thesis o r problem s, o r for stud ents  
w ishing to develop fam ilia rity  w ith  m odern  techniques in  some phase of 
th e  science.

541. PH IL O SO PH Y  OF P L A N T  P A T H O L O G Y
Fall te rm . C red it two hours. D esigned for Ph.D . stud en ts  m ajo rin g  in  p la n t 
pathology. P rerequ isites: P la n t Patho logy  501, 529, an d  a t least tw o o th er 
courses from  502, 505, 506, 507, and  508, o r perm ission to  register. Conferences, 
M W  8-9:55. P la n t Science 422. Professor K ent.

A conference w ith  advanced g rad u a te  s tud en ts  ex am in ing  th e  concepts of 
p la n t patho logy  as they  re la te  to  th e  ap p ro ach  to  basic an d  ap p lied  research  
problem s, teaching , an d  extension.

[569. ADVANCED MYCOLOGY]
Fall te rm . C red it th re e  hours. G iven in  a lte rn a te  years. Prerequisites: P la n t 
Pathology 309 o r its eq u ivalen t, a course in  genetics, an d  perm ission o f th e  
in stru c to r to  register. L ecture, M 10:10. P la n t Science 336. L aborato ry , M W  
1:25-4:25. P la n t Science 336. Professor Korf. N ot offered in  1968-69.

P art o f a three-course sequence (569, 579, an d  589) designed especially 
for stud en ts  specializing in  mycology o r p la n t pathology. Each course is 
in d ep en d en t, and  th e  sequence m ay be taken  in  any o rder. E m phasis is 
p laced on  taxonom y, b u t o th er aspects o f mycology are em braced. P ractice 
in  iden tification  of specim ens is stressed as is critical ev a lua tion  o f keys and  
m onographs. F ield  work is req u ired . H ig her Basidiom ycetes are  covered in  
deta il.
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[579. ADVANCED M YCOLOGY]
Spring te rm . C red it fou r hours. G iven in  a lte rn a te  years. Prerequ isites: P la n t 
P athology 309 o r its eq u ivalen t, a course in  genetics, an d  perm ission o f th e  
in stru c to r to  register. L ecture, M 10:10. P la n t Science 336. L aborato ry , M W  
1:25-4:25 an d  one ad d itio n a l th ree -h o u r p eriod  to be a rrang ed . P la n t Science 
326. Professor Korf. N ot offered in  1968-69.

P a r t of a th ree-course sequence (569, 579, an d  589) described u n d e r P la n t 
Patho logy  569. E m phasis is p laced o n  taxonom y an d  on  m echanism s of 
varia tion  in  fungi. O p tio n a l field trip s  will be an n ou n ced . R usts, sm uts, 
Phycomycetes, an d  F ung i Im perfec ti a re  covered in  deta il.

589. ADVANCED MYCOLOGY
Fall te rm . C red it th ree  hours. G iven in  a lte rn a te  years. P rerequisites: P la n t 
Pathology 309 o r its eq u ivalen t, a course in  genetics, a course in  p la n t or 
an im al taxonom y, an d  perm ission of th e  in stru c to r to  register. L ecture, M 
10:10. P la n t Science 336. L aborato ry , M W  1:25—1:25. P la n t Science 326. 
Professor Korf.

P a rt of a three-course sequence (569, 579, an d  589) described u n d e r P la n t 
Pathology 569. E m phasis is p laced on  taxonom y an d  taxonom ic m ethods, an d  
on  n om encla tu re . F ield  w ork is req u ired . Ascomycetes are  covered in  d eta il.

645-654. C U R R E N T  T O PIC S
Fall an d  spring  term s. C red it to  be arranged . For g rad u a te  students  w ith  
special in terests  in  a p a rtic u la r  area. P re requ isite : perm ission to  register. 
T im e  to  be arrang ed . P la n t Science 422.

W eekly discussions of cu rren t topics in  special areas o f p la n t patho logy  
and  mycology. S tudents will be re q u ired  to  do extensive read in g  of cu rren t 
li te ra tu re  an d  to  p resen t o ral an d  w ritte n  reports.

645. P L A N T  V IRO LOG Y  
Professors Ross an d  Rochow.

646. P L A N T  N EM A TO LO G Y
Professor M ai an d  Associate Professor H arrison .

647. B A C T E R IA L  P L A N T  P A T H O G E N S 
Associate Professor Dickey.

648. PHYSIOLOGY OF P L A N T  DISEASES
Associate Professor B atem an an d  Associate Professor M illar.

649. MYCOLOGY 
Professor Korf.

650. DISEASES OF V EG ETA B LE C RO PS 
Associate Professors L orbeer an d  W ilkinson.

653. P A T H O L O G Y  OF T R E E S  A ND SHRUBS 
A ssistant Professor Sinclair.

654. DISEASES OF F L O R IS T  CRO PS 
Professor Dim ock.
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661. SEM INAR
F all an d  sp ring  term s. C red it one h ou r. R eq u ired  of all g rad u a te  studen ts 
taking  work in  th e  d ep a rtm en t. T  4:40-5:40. P la n t Science Sem inar R oom . 
Professor M ai.
671. P L A N T  P A T H O L O G Y  C O LL O Q U IU M
Fall and  spring  term s. C red it one h o u r. F irst an d  th ird  T hu rsdays 8-10 p .m . 
P la n t Science Sem inar R oom . Staff and  g rad u a te  students.
B IO L O G IC A L  SCIENCES 498. V IR O LOG Y
(C onsult th e  course listing  in  th is  A nn o un cem en t for th e  F ield  o f M icro
biology.)

POMOLOGY
Faculty: G. D. B lanpied , L. L. Creasy, L. J . E dgerton, M. B. H offm an, G. H . 
O berly, L. E. Powell, J r., R . M. Smock, J . P. T om kins.
A t Geneva: J . C. C ain, O. F. C urtis , J r ., F. G. D ennis, J r ., J . E inset, C. G. 
Forshey, R . C. L am b, D. K. O urecky, N. J . Shaulis, G. L. Slate, R . D. W ay.
F ield  R epresentative: L. J . E dgerton, 120 P la n t Science B uild ing.
M A JO R  AND M IN O R  SU B JE C T  
Pom ology
G E N E R A L  R E Q U IR E M E N T S . T o  en te r u po n  g rad u a te  w ork in  Pom ology it 
is no t necessary for th e  s tu d e n t to  have done his u n d erg rad u a te  w ork in  
h o rtic u ltu re . I t is im p o rta n t, how ever, th a t th e  s tu d e n t have a good back
g ro un d  in  th e  basic sciences an d  an  in te rest in  fru it p lan ts. A know ledge of 
botanical an d  chem ical subjects is p a rticu la rly  he lp fu l. I t is expected  th a t a 
s tu d en t will becom e well acq u a in ted  w ith  th e  F ield  of Pom ology d u rin g  
th e  course of h is g rad u a te  work an d  w ith  o th er Fields closely allied  to  his 
thesis p roblem . C andidates for th e  M.S. degree are  re q u ired  to pass a final 
ex am ina tion . S tudents who are  registered  in  a Ph.D . p rogram  m u st take 
a qualify ing  exam ina tion  in  ad d itio n  to th e  exam inations req u ired  by th e  
G radu ate  School.
M A JO R  AND M IN O R  SUBJECTS. Pom ology is approved  as a m ajo r sub ject 
an d  as a m in o r sub ject w hen th e  m ajo r is in  an o th er Field. H owever, 
pom ology, vegetable crops, an d  flo ricu ltu re  are  generally  n o t p e rm itted  
as m ajor-m in o r com binations.
LANG U A G E R E Q U IR E M E N T . T h e re  is no foreign language req u irem en t 
for th e  M.S. degree. A Ph.D . can d id a te  m u st show a read in g  proficiency in 
one language o th e r th an  his native tongue before he takes h is exam ination  
for adm ission to  Ph.D . candidacy. T h e  choice o f th is  language m u st be 
approved  by th e  C ha irm an  of th e  s tu d e n t’s Special C om m ittee.

Research and Study Opportunities
C ornell U niversity  has two pom ology d ep artm en ts  u n d e r its ju risd ic tion : 
one on  th e  m ain  Ith aca  cam pus and  one  on  its Geneva cam pus fifty miles 
away, a t th e  New York State A g ricu ltu ra l E xp erim en t S tation. M em bers of



120 POULTRY SCIENCE
these d ep artm en ts  are  cu rren tly  engaged in  a g rea t varie ty  o f research 
projects concern ing  g row th  reg u la tin g  substances, post-harvest physiology, 
m in era l n u trit io n , cold hard iness, rest p eriod , roo t in it ia tio n , rootstocks, fru it 
set an d  developm ent, f ru it b reeding , p la n t p igm ents, an d  genera l cu ltu ra l 
practices. S tudents satisfy th e ir  course w ork req u irem en ts  a t Ith aca  b u t, 
d ep en d ing  on  th e ir  thesis p roblem , m ay conduct th e ir  research  a t  e ith e r th e  
Ith aca  o r th e  G eneva cam pus. O rd in arily  one to  two years are  req u ired  
to  m eet th e  req u irem en ts  of a M aster’s degree an d  th re e  to  fou r years for 
th e  Ph.D ., a lth o u g h  in d iv idu a l s tud en ts  m ay progress a t a faster o r slower 
ra te  th a n  th e  tim e periods listed.

Fall te rm . C red it th re e  hours. Offered in  a lte rn a te  years. P rerequ isites: 
Pom ology 101 an d  102 an d  B otany 235. Lectures, M W  F 8. P la n t Science 114. 
Professor Floffm an.

A com prehensive s tudy  o f th e  sources o f know ledge an d  op in ion s as to  
practices in  pom ology. T h e  results o f experiences an d  research p e rta in in g  to 
pom ology are  discussed, w ith  special reference to  th e ir  ap p lica tio n  in  th e  
so lu tion  o f p roblem s in  com m ercial f ru i t growing.

501. SPECIA L T O PIC S  IN  E X P E R IM E N T A L  PO M O LO G Y
S pring  te rm . C red it th ree  hours. Offered in  a lte rn a te  years. H ours to  be 
arrang ed . Professors E dgerton  an d  Smock an d  Associate Professors O berly  
an d  Powell.

T h e  s tu d e n t is expected  to  review  critica lly  an d  to  evalua te  th e  m ore 
im p o rta n t o rig in a l papers re la tin g  to  various phases o f pom ological research . 
R ecen t ex p erim en ta l m ethods ap p licab le  to  th e  top ic are fu lly  considered.

502. R ESEA R C H
Fall, spring , o r b o th  term s. C red it two o r m o re h o u rs  a te rm . P re requ isite : 
Pom ology 401. Professors E dgerton, H offm an, an d  Smock; Associate Professors 
B lanp ied , O berly, Powell, an d  T om kins; A ssistant Professor Creasy.

600. SEM IN A R
Fall an d  spring  term s. W ith o u t cred it. R eq u ire d  o f s tud en ts  tak ing  Pom ology 
502 an d  g rad u a te  s tud en ts  in  pom ology. T  11:15. P la n t Science Sem inar R oom . 
M em bers o f th e  d ep artm en ta l staff.

Faculty : R o b e rt C. B aker, A nd re  B ensadoun, J . H erb e rt B ruckner, R an d all 
K. Cole, M alden C. N esheim , M ilton  L. Scott, A ri van  T ien h o v en , R o b e rt J . 
Young.
F ield  R epresentative: R . J . Y oung, 200 R ice H all.

Courses
401. ADVANCED POM OLOG Y

POULTRY SCIENCE

M A JO R  SU B JE C T  
P ou ltry  Science (M.S. only)

M IN O R  SU B JE C T  
P o u ltry  Science (M.S. o r Ph.D.)
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ADM ISSION R E Q U IR E M E N T S . C and idates for adm ission to  th is  F ield  
m ust m eet th e  general req u irem en ts  for adm ission to th e  G radu ate  School. 
In  ad d ition , they should  be well p rep ared  in  th e  basic sciences. I t  is desir
able, b u t n o t essential, th a t th e  s tu d en t should  have h ad  som e tra in in g  and  
experience in  p o u ltry  h usbandry .
LANG U A G E R E Q U IR E M E N T S . T h e re  is no  language re q u irem e n t for 
th e  M aster's degree in  th is F ield . S tudents w ho expect to  becom e candidates 
for th e  d octo rate  should  s tudy  one or m ore foreign languages, p referab ly  
G erm an, R ussian , o r F rench.
R ESEA R C H  AND STUDY O P P O R T U N IT IE S . S tudents expecting  to  co n 
tin u e  th e ir  g rad u a te  p rogram  beyond th e  M aster’s degree in  th is  area  should  
consider selecting  a m ajo r in  A nim al N u tritio n . A nim al B reeding, Food 
Science, o r Physiology w here they w ill w ork u n d e r th e  d irection  of faculty 
m em bers in  th e  D ep artm en t of P o u ltry  Science. F u r th e r  in fo rm atio n  regard in g  
these Fields will be found  elsew here in  th is A nnouncem ent.

T h e  d e p a rtm en t has excellent research  facilities in  th e  above disciplines 
and  strong  research  program s are m ain ta in ed  in  each. T h e  facu lty  an d  th e ir  
p rim ary  in terests are as follows:
A nim al B reeding: J . H . B ruckner, R . K. Cole.
A nim al N u tritio n : M. C. N esheim , M. L. Scott, R . J . Young.
Food Science: R. C. Baker.
Physiology: A. B ensadoun, A. van  T ien h ov en .

Courses
420. PO U L T R Y  G E N ETIC S
S pring te rm . C red it th re e  hours. Offered in  a lte rn a te  years. P rerequ isite : 
perm ission of th e  in stru c to r. Lectures, M W  F 9:05. R ice 201. Professor Cole.

A survey of in h erited  characters in  dom estic b irds, cytology, linkage, 
inb reed ing , h y b rid  vigor, resistance to  disease, genetic p rincip les in  p o u ltry  
breeding , physiology of av ian  rep rod u ction , in fe rtility , em bryonic m o rta lity , 
and  av ian  endocrinology.

425. C O M PA R A T IV E  PHYSIOLOGY OF R E P R O D U C T IO N  OF 
V E R T E B R A T E S
Spring  term . C red it th re e  hours. Prerequ isites: A nim al Science 427 and  
consent of th e  in stru ctor. L ectures, M W  10:10. L aborato ry  to  be arrang ed . 
R ice 300. Associate Professor van  T ien h ov en  

Sex and  its m anifestations, endocrinology o f rep ro d u c tio n , in te ractions 
betw een endocrine an d  nervous systems. T tie  labo ra to ry  w ill p rovide an  
o p p o rtu n ity  for studen ts  to  design and  in d ep en den tly  execute experim en ts 
w ith  lim ited  objectives.

440. A N A TO M Y  OF T H E  FO W L
Fall te rm . C red it th ree  hours. Offered in  a lte rn a te  years. Prerequ isites: B io
logical Sciences 102 o r 104 an d  perm ission of th e  in stru c to r. Lectures, T  T h  8. 
R ice 201. L aborato ry , F 2-4:25. R ice 101. Professor Cole.

T h e  lectures, sup p lem ented  by labora to ry  periods for study  an d  dissection, 
are designed to acq u a in t th e  s tu d e n t w ith  th e  anatom y of th e  fowl.
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450. P O U L T R Y  M E A T  A ND EG G  T E C H N O L O G Y
S pring  te rm . C red it th re e  hours. Offered in  a lte rn a te  years. P rerequisites: 
C hem istry  303 o r its equ iv alen t an d  B iological Sciences 290. L ectures, T  T h  
9:05. L aborato ry , to  be arrang ed . R ice 101. Professor B aker.

A discussion an d  study  o f som e of th e  im p o rta n t m icrob ial an d  nonm icro- 
b ial changes in  p o u ltry  m ea t an d  eggs as well as th e  chem ical com position  and  
p reservation  o f these p roducts. D evelopm ent of new  p roducts is also e m p h a 
sized.
ADVANCED N U T R IT IO N  SERIES
(C onsult th e  course listing  in  th is  A nno un cem en t fo r th e  F ie ld  of A nim al 
N u tritio n .)
511. R ESEA R C H  IN  N U T R IT IO N
Fall o r sp ring  te rm . C red it and  h ours to  be arrang ed . R eg is tra tion  by p erm is
sion of staff m em b er concerned. Professors M. L. Scott an d  R . J . Y oung, 
Associate Professor N esheim .

F or s tud en ts  desiring  experience in  p lan n in g , conducting , an d  re p o rtin g  
in d ep en d e n t research  projects in  p o u ltry  n u trit io n .
609. SEM IN A R  IN  P O U L T R Y  BIOLOGY
F all an d  sp ring  term s. F or g rad u a te  students. T h  4:15. R ice 300. M em bers 
of th e  d ep artm en ta l staff.

A survey of recen t li te ra tu re  an d  research  in  p o u ltry  biology.
619. SEM IN A R  ON A N IM A L N U T R IT IO N
Fall term . C red it one h o u r. O pen  to g rad u a te  s tud en ts  whose m ajo r F ield  of 
study  is A nim al N u tritio n . R eg is tra tion  by perm ission. T  4:30. M orrison  348. 
A nim al N u trit io n  staff.

A critica l review  of th e  li te ra tu re  an d  o th e r topics of special in te re st to  
g rad u a te  studen ts  in  A nim al N u tritio n .

PSYCHOLOGY
Faculty : H en ry  A. Alker, M oshe A nisfeld, H arley  A. B ernbach, U rie  B ronfen- 
b ren n er, R ich a rd  B. D arlin g ton , W illiam  C. D ilger, E leanor J . G ibson, 
Jam es J . G ibson, B ruce P. H a lp e rn , S tephen  C. Jones, W illiam  W . L am bert, 
H arry  Levin, Jam es B. M aas, R o b e rt B. M acLeod, Leo M eltzer, U lric Neisser, 
B ernard  C. R osen, T h o m as A. R yan, M. E. P. Seligm an, F red  Stollnitz, G. W . 
W ilcox.
F ield  R epresentative : E leanor J . G ibson, M o rrill H all.
M A JO R  AND M IN O R  SUBJECTS 
C om parative Psychology 
D ifferen tia l Psychology 

an d  Psychological T ests 
E x p erim en ta l Psychology 
H isto ry  o f Psychology and  

System atic Psychology
(In  ad d itio n  to  th e  above list th e  follow ing are  available only  as m in o r 
subjects):

G eneral Psychology 
E x p erim en ta l Psychopathology

M athem atical Psychology 
P ersonality  an d  Social Psychology 
Physiological Psychology 
Psycholinguistics

C linical Psychology 
In d u s tr ia l Psychology
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A pplicants for adm ission in  Psychology are  re q u ired  to  sub m it scores for 

th e  G radu ate  R ecord  E xam in ation  (A dvanced T es t in  Psychology and  
A p titu d e  T est) an d  for th e  M ille r A nalogies T est. An u n d erg rad u a te  m ajor 
in  psychology is desirable, b u t n o t requ ired . R ecords of ap p lican ts  a re  ju dged  
in  term s o f perform ance in  m athem atics an d  n a tu ra l sciences as well as in  
psychology.
LA NG U A G E R E Q U IR E M E N T . A read in g  know ledge of one foreign language 
(French, G erm an, o r R ussian) is req u ired  for th e  Ph.D . W ith  th e  approval 
o f th e  Special C om m ittee, a re q u irem e n t in  m athem atics o r co m p uter science 
m ay be su b stitu ted  for th e  language. F or th e  F ield  o f Psychology th e  language 
req u irem en ts  are satisfied by passing th e  College E n trance E xam in ation  
Board T es t a t th e  level re q u ired  for Q ualification  of C ornell u nd erg rad ua tes.
E X A M IN A T IO N  R E Q U IR E M E N T S . A final ex am ina tion  for th e  M aster’s 
degree com bines a defense of th e  thesis w ith  a genera l ex am ina tion  on  th e  
m ajo r an d  m in o r subjects.

A w ritten  qua lify ing  ex am ina tion  is ad m in is te red  by th e  F ield . T h is  is to  
be taken  by th e  end  of th e  th ird  term  o f g rad u a te  w ork a t C ornell. S tudents 
en te rin g  w ith  th e  M aster’s degree o r eq u iv a len t w ill take th e  ex am ina tion  
earlier. T h e  s tu d e n t’s Special C om m ittee  m ay also re q u ire  a qualify ing  
ex am ina tion  in th e  m ajo r an d  m in o r subjects.

T h e  E xam in ation  for A dm ission to  C andidacy  is norm ally  taken  d u rin g  
th e  th ird  year of g rad u a te  work.

All o ra l exam inations are  ad m in iste red  by th e  Special C om m ittee w ith  th e  
ad d itio n  of one m em ber ap p o in ted  by th e  F ield  R epresen tative .

Research T rain ing  and Facilities
R ESEA R C H  F A C IL IT IE S . T h e  h ea d q u a rte rs  of th e  D ep artm en t of Psychology 
are  located  in  th e  to p  two floors o f M orrill H a ll w hich con tains offices, 
classrooms, an d  m ore th an  th ir ty  research room s of various sizes an d  purposes. 
A sm all an im al labo ra to ry  is located  in  M o rrill H all.

A d d itio na l labora to ries fo r g rad u a te  an d  faculty  research  are housed  a t 
th e  U niversity ’s In d u stria l R esearch Park. M ost ex p erim en ta l research using 
h u m an  subjects is carried  on  in  th is  facility. A large newly eq u ip p e d  shop is 
also located  there.

R esearch facilities in  W h ite  H all p rovide special room s for research  in 
p roblem s of percep tion  and  cognition  an d  w ell-equ ipped  one-way observation  
room s for experim en ts  in  social psychology. C oopera tion  a t th e  local schools 
perm its  field research  in  th e  area  of developm en ta l psychology.

T h e  fo rm er C ornell B ehavior Farm  has been  renam ed  th e  H ow ard  S. L iddell 
L aborato ry  of C om parative an d  Physiological Psychology. M odern ization  and  
expansion  of this research facility  for th e  study  of th e  b ehav io r o f labo ra to ry  
an im als were com pleted  recently . A pprox im ately  6,000 squ are  feet o f space 
are available for an im al m ain ten an ce  and  research . T h e  facility  includes an  
electrophysiological labora to ry , a shop, dark room , surgery, h istology la b o ra 
tory, an d  eq u ip m en t for th e  m ain ten an ce  of in fa n t and  ad u lt monkeys and  
m ost o th e r sm all labo ra to ry  anim als. In  ad d itio n , th e  location  of th e  la b o ra 
tory perm its th e  housing  of, and  th e  co n du ctin g  of research w ith, an im als th a t 
usually could  n o t be accom m odated in  trad itio n a l cen tralized  facilities.
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Areas of Specialization 
COMPARATIVE PSYCHOLOGY
W . D ilger, M .E.P. Seligman, an d  F. S tollnitz.

T h is  sub ject includes th e  study  o f an im al b ehav io r an d  o f genera l p rincip les 
d erived  from  an im al behavior. T h e re  are several research facilities a t C ornell 
w here s tud en ts  m ay p u rsu e  work on  d ifferen t species. S tudents selecting  th is 
a rea  as a m ajo r sub ject m u st develop skills in  re la ted  areas of biology an d  have 
a firm u n d ersta n d in g  of ev o lu tionary  theory . E xp erim en ta l, physiological, an d  
d evelopm enta l psychology are  strongly  recom m ended  as m in o r subjects. Staff 
research  in terests  include: genetic an d  en v iro n m en ta l d e te rm in an ts  of n o n 
learned  behav io r, developm en t o f lea rn in g  an d  percep tion  in  m onkeys, and  
th e  responsiveness o f organism s to s tim u li of ap p a re n t ecological im p o rtance 
to  a n u m b er o f species.

DIFFERENTIAL PSYCHOLOGY AND  
PSYCHOLOGICAL TESTS
H . A. A lker, R . B. D arlin g ton , an d  G. W . W ilcox.

T ra in in g  w ith in  th e  F ield  of Psychology em phasizes psychom etric theo ry  — 
test theo ry , scaling, an d  factor analysis — an d  its app lica tio ns b o th  in  
psychological research  an d  in  p rac tical settings. E xcellen t re la tions are 
m ain ta in ed  w ith  th e  Fields o f E duca tion  an d  C h ild  D evelopm ent an d  Fam ily  
R elationsh ips, w here tra in in g  in  th e  use of specific tests is offered.

EXPERIM ENTAL PSYCHOLOGY
M. Anisfeld, H . A. B ernbach, E. J . G ibson, J . J . G ibson, B. P. H a lp e rn , H . 
Levin, M. B. M aas, R . B. M acLeod, U. Neisser, T . A. R yan , M .E.P. Seligm an, 
an d  F. S tollnitz.

T h e  study  of basic processes: sensitivity , percep tion , learn ing , action , 
th in k ing , em otion , an d  m otivation . B oth  ex p erim en ta l m ethods an d  th e  facts 
an d  theories derived  from  ex p erim en ta l observation  are  stressed. An in d iv idu a l 
s tu d e n t will usually  develop a special in te rest in  one of these basic processes, 
alth ou g h  he should  be fam iliar w ith  th e  w hole sub ject. Some of th e  p roblem s 
now  u nd ergo in g  investigation  are  connected  w ith  th e  n a tu re  o f d isc rim ina tion , 
th e  selection of sensory in fo rm atio n , th e  perceiving  of th e  en v iro n m en t, 
percep tu a l learn ing  an d  developm ent, th e  transm ission o f (visual) in fo rm atio n , 
th e  con tro l of skilled  action , th e  developm en t o f concepts, th e  functions of 
social s tim u li, th e  re la tio n  of m otives to  perceived values, conditio n in g , 
association, re te n tio n , an d  th e  ab ility  to  resp o nd  to  symbols.

HISTORY AND SYSTEMS OF PSYCHOLOGY 
R. B. M acLeod.

U sually  elected  as a m in o r sub ject in  con ju nc tio n  w ith  a m ajo r in  some 
o th e r  b ran ch  of psychology o r in  th e  h isto ry  o r ph ilosophy  of science. A 
m in o r s tu d en t, in  ad d itio n  to  d em o n stra tin g  com petence in  th e  h isto ry  of 
psychology an d  in  psychological theo ry , m u st have a w ork ing  know ledge of
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at least one re levan t foreign language an d  m u st p resen t a m in o r thesis 
based on  in d ep en d e n t research. S tudents m ajo rin g  in  th e  field are  expected  
to  have one m in o r in  a n o th e r b ran ch  o f psychology an d  th e  o th e r m in o r 
in  th e  h istory  o r ph ilosophy  of science, to  have a w orking know ledge of two 
foreign languages, an d  to p resen t a d isserta tion  w orthy  o f pub lica tio n .

MATHEM ATICAL PSYCHOLOGY
II. A. B ernbach, G. YV. W ilcox.

T h e  m ajo r program  in  m athem atica l psychology is in ten d ed  for stud ents  
w ith  a cen tra l in te rest in  th e  ap p lica tio n  of m athem atics to  psychology, 
p rim arily  in  th e  area of m athem atica l b ehav io r theory . Such app lications take 
th e  form  of m athem atica l m odels o f b ehav io r th a t d raw  on th e  fu ll range 
o f m odern  m athem atics, an d  are  ap p ro p ria te  to  m any co n ten t areas w ith in  
psychology. S tudents are expected  to  develop com petence in  m athem atica l 
psychology an d  in  a specific psychological co n ten t area. T h u s , s tud en ts  will 
generally  take a m in o r in  m athem atics, an d  perform  an  em pirica l d isserta tion  
ra th e r  th an  a purely  m ethodological one.

T h e  m in o r p rogram  in  m athem atica l psychology is in ten d ed  to  give studen ts 
th e  m athem atica l tools necessary to  su p p o rt th e ir  m ajo r area of in terest. 
Courses in  m athem atics will generally  be recom m ended  in  ad d itio n  to 
d ep artm en ta l courses in  m athem atica l b ehav io r theory  an d  m ethodology.

PERSONALITY AND SOCIAL PSYCHOLOGY
H . A. A lker, U. B ro nfen bren ner, S. C. Jones, W . W . L am b ert, H . Levin, 
L. M eltzer, an d  B. Rosen.

S tudents m ay devote vary ing  em phases to  personality  an d  to  social psy
chology accord ing  to th e ir  in terests, even co n cen tra tin g  exclusively u p o n  one 
o r th e  o th e r  aspect if  they wish. Staff research in terests  in  personality  include: 
aggressive behavior, anx iety  an d  defenses, ex p erim en ta l psychodynam ics, 
personality  assessment, and  em otional com m unication . Social psychology is 
ta u g h t jo in tly  by m em bers of th e  G rad u a te  Fields o f Psychology an d  Sociology. 
M ajors who are ad m itted  via Psychology o ften  choose one of th e ir  m inors 
w ith in  Sociology. O th e r re levant m inors include an th ropology , ch ild  devel
opm ent, o rgan iza tional behavior, o r statistics. Some cu rren t research in terests  
of th e  faculty  in  social psychology include: charac te r developm en t in  the 
Soviet U nion , n onverbal com m unication , new  approaches to  observation  
m ethodology, social exchange theory , a tt i tu d e  change, a tt i tu d e  m easurem en t, 
psycholinguistics, an d  cross-cultural studies o f socialization.

PHYSIOLOGICAL PSYCHOLOGY
B. P. H a lp e rn  an d  F. Stollnitz.

T o  study  th is area , th e  s tu d e n t m ust be p rep ared  to  develop his skill in  a 
variety  of biological techniques as well as to  becom e firmly g ro un ded  in  the 
ex p erim en ta l analysis of behavior. S tudents are advised to have one  o f th e ir  
m in o r subjects in  physiology, b iochem istry, neurobiology  an d  behavior, 
ev o lu tionary  biology, veterinary  m edicine, o r physics. R esearch in terests 
include b ra in  behav io r re la tionsh ips  an d  sensory psychophysiology.
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PSYCHOLINGUISTICS
M. A nisfeld, H . Levin, R . B. M acLeod, U. Neisser.

T h is  area com bines aspects o f psychology an d  lingu istics in  th e  s tudy  of 
th e  n a tu re  of th e  psychological rep resen ta tio n  o f language, th e  processes 
involved in  language acquisition , an d  its use in  cognition  an d  com m unication . 
Some of th e  in terests  cu rren tly  p u rsu ed  in  th e  d e p a rtm e n t are: th e  effects of 
lingu istic  s tru c tu re  on  linguistic  an d  non ling uistic  b ehav io r, th e  genera lity  
of language processing m echanism s in  o th e r  m en ta l opera tio ns, th e  n a tu re  o f 
th e  sw itching m echanism s in  d ialec t an d  language choice, an d  th e  genesis 
o f language processing devices investigated  by m eans o f d evelopm en ta l an d  
com para tive m ethods.

S tudents m ajo rin g  in  psycholinguistics freq uen tly  select g enera l linguistics 
as a m in o r. P ub lic  H ea lth  tra ineesh ips in  psycholinguistics are  available.

CLINICAL PSYCHOLOGY 
H . Alker.

T h is  area m ay be elected  only  as a m in o r sub ject an d  only  w hen  th e  m ajo r 
is in  some o th er area o f Psychology. C ourses in  p rocedures in  clin ical 
psychology are available as well as courses in  ab n orm al an d  ex p erim en ta l 
psychopathology. As th ere  are  no  p rac ticu m  facilities available  in  Ithaca , th e  
aim  o f th is  a rea  is to  acq u a in t th e  s tu d e n t w ith  th e  a rea  an d  m ake h im  aw are 
o f significant research p roblem s ra th e r  th a n  to  tra in  h im  to  u n d ertak e  
clin ical practice.

INDUSTRIAL PSYCHOLOGY
J. B. M aas, T . A. R yan.

M ay be elected  as a m in o r sub ject by s tud en ts  in  Psychology o r o th e r  fields 
such as in d u stria l an d  la b o r re la tions, business an d  p ub lic  ad m in is tra tio n , 
eng ineering . T h e  em phasis is on  research  m ethods an d  resu lts concern ing  
th e  efficiency of perform ance , d evelopm en t o f skill in  com plex tasks, effects 
of en v iro n m en t an d  m ethods o f w ork, m o tiv a tio n , jo b  satisfaction, an d  th e  
ev a lua tion  of perform ance.

EXPERIM ENTAL PSYCHOPATHOLOGY 
M .E.P. Seligman.

M ay b e  elected  only  as a m in o r sub ject. I t  is concerned  p rim a rily  w ith  
research  on  an im al subjects re la tin g  to  th e  effects o f stress u p o n  em o tion al 
behav io r, d isru p tio n  o f perform ance , an d  “ex p erim en ta l neurosis,” an d  th e  
re la tio n  of these p heno m en a to  h u m a n  psychopathology. I t  is recom m ended  
p rim arily  for students  whose m ajo r is in  some o th e r area of psychology o r 
a  closely re la ted  field.

GENERAL PSYCHOLOGY 
Staff.

Designed p rim arily  as a m in o r fo r stud en ts  m ajo rin g  in  som e o th e r F ield , 
w ho wish to  s tudy  som e special com b in ation  o f topics w hich  overlaps w ith  
several o f th e  areas listed  above.
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Financial Aid
In  ad d itio n  to  th e  genera l fellowships open  to  all Fields, teach ing  fellowships 
an d  research  assistantships are  available  in  th e  D ep artm en t of Psychology, 
and  th e  follow ing fellow ships are  specifically for stud en ts  in  th is  Field:
N A T IO N A L  IN S T IT U T E S  OF H E A L T H  T R A IN E E S H IP S  IN
PSY C H O LIN G U ISTICS
S tipend  $1800 to $2400 p lus tu it io n  an d  fees.
SUSAN L IN N  SAGE FE L L O W S H IP. S tipend  $2000 plus tu it io n  an d  fees.
JO H N  W ALLACE D A LLEN BA C H  F E L L O W S H IP  IN  E X P E R IM E N T A L  
PSYCHOLOGY
S tipend  $2700 p lus tu it io n  an d  fees.

Courses
305. BASIC PROCESSES: P E R C E P T IO N
Fall term . C red it fo u r hours. P rerequ isites: Psychology' 101 an d  201, o r 806, o r 
consent of th e  in stru cto r. Lectures, M W  9:05. L aborato ry , T h  2:30-4:25. M r. 
Neisser.

An account o f th e  ways in  w hich  we reg ister an d  a p p reh e n d  th e  
en v ironm en t. T h e  ex p erim en ta l study  o f sensory in p u t, of psychophysical 
correspondence, o f space, m o tion , objects, an d  events, an d  th e  re la tio n  of 
perceiving to  everyday behav ing  an d  th in k ing .
306. BASIC PROCESSES: L E A R N IN G
Spring  te rm . C red it fo u r hours. P rerequ isites: Psychology 101 o r consent 
of th e  in stru cto r. L ectures, T  T h  9:05. L aborato ry , T  o r T h  2:30-4:25. M r. 
Stollnitz.

T h e  fu n d am en ta l conditions an d  p rincip les of learn ing , b o th  an im al and  
h u m a n . T h e  basic p heno m en a of o p e ra n t conditio n in g , h u m a n  verbal and  
m o to r learn ing , d isc rim ina tion  learn ing , an d  serial lea rn in g  w ill be stud ied  
ex perim en ta lly . T ra d itio n a l an d  co n tem porary  theories o f le a rn in g  w ill be 
reviewed, an d  selected ex p erim en ta l li te ra tu re  will be discussed w ith  special 
em phasis u po n  recent developm ents in  th e  field.
307. BASIC PROCESSES: M O T IV A T IO N
Fall te rm . C red it fo u r hours. P rerequ isites: Psychology 101 an d  201, o r 306, 
o r consent o f th e  in stru cto r. Lectures, W  F 10:10. L aborato ry , T  2:30-4:25. 
M r. Alker.

Factors co n tro llin g  th e  in itia tio n , d irec tion , an d  in tensity  o f activity. 
M ethods of research w ith  em phasis u po n  ex p erim en ta l and  s tatistical controls. 
E valuation  of evidence on  m a jo r theories o f m o tiv a tio n  such as in stin c t theory , 
psychoanalysis, an d  behavioristic d rive theory .
309. D E V E L O PM E N T  OF P E R C E P T IO N  A ND A T T E N T IO N
S pring term . C red it fo u r hours. P re requ isite : Psychology 305. T  T h  S 10:10.
Mrs. G ibson.

Selection an d  redu ctio n  o f stim u lus in fo rm atio n  in  on togenetic  and  
phylogenetic developm en t; theories o f p ercep tu a l le a rn in g  an d  ex p erim en ta l 
m ethods o f testing  them .
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[311. FE E L IN G  AND E M O T IO N ]
Fall te rm . C red it fou r hours. P re requ isite : n in e  h ou rs  in  psychology o r consent 
o f th e  in stru c to r. N ot offered in  1967-68.
313. C O G N IT IV E  PROCESSES
Fall te rm . C red it fo u r hours. P rerequ isites: six h ou rs  of psychology o r consent 
of th e  in stru c to r. M W  F 11:15. M r. Anisfeld.

An exam ina tion  o f th e  m en ta l processes involved in  language lea rn in g  and  
use, concept fo rm ation , an d  p roblem  solving; re la tio n  betw een language and  
th in k ing . S tudents are re q u ired  to  carry  o u t a supervised  ex p erim en ta l o r 
observational study.
B IO . SCI. 320. N E U R O B IO L O G Y  AND B E H A V IO R
S pring  term . C red it th ree  hours. P rerequisites: B iological Sciences 101-102 
o r 103-104. T  T h  S 11:15. Messrs. E isner, E m len , G ilbert, H a lp e rn , O 'B rien , 
R osen b la tt, an d  M rs. Salpeter.

E volu tion  o f behavior, cue ing  o f behav io r, social an d  non-social behav ior, 
neu ro an atom y , neurophysio logy, neurochem istry , n eu ra l netw orks, m em ory.
BIO . SCI. 521-522. B R A IN  M ECHANISM S AND M ODELS 
T h ro u g h o u t th e  year. C red it fo u r hours a te rm . P rerequ isites: one year of 
calculus an d  one year of biological sciences o r psychology, an d  consent o f th e  
in stru c to r. H ou rs  to  be arranged . M r. R o sen b la tt w ith  assistance o f guest 
lecturers.
323. PH Y SIO LO G ICA L PSYCHOLOGY
Fall te rm . C red it fo u r hours. P rerequ isites: Psychology 101 o r its equ iv alen t, 
Psychology 201 o r a 300-level labo ra to ry  course in  psychology, Biological 
Sciences 101-102 o r its equ iv alen t, an d  C hem istry  103-104 o r its equ iv alen t. 
T  T h  9:05 an d  fo u r h ou rs  o f labo ra to ry  to  be a rrang ed . M r. H a lp e rn .

An ex am ina tion  of re la tionsh ips betw een neuro en do crin e , n eu ra l, m etabolic, 
neu ro m o to r behav io r, an d  behav io r.
[324. PSYCHOBIOLOGY]
S pring te rm . C red it fo u r hours. P rerequisites: a g rade o f a t least B in  
Psychology 323 an d  consent o f th e  in stru c to r. N ot offered in  1967-68.
325. A B N O R M A L PSYCHOLOGY
Fall te rm . C red it fou r hours. P re requ isite : n in e  h ou rs  of psychology, o r 
consent o f th e  in stru c to r. T  T h  S 9:05.

An in tro d u c tio n  to  th e  study  of d iso rdered  behav io r. D escrip tion  o f m ajo r 
syndrom es, investigations an d  theories o f etiology, an d  approaches to  
trea tm en t will be covered in  an  a tte m p t to  in tro d u ce  th e  s tu d e n t to  m ajo r 
concepts an d  problem s in  th is  area.
[326. C O M PA R A T IV E  PSYCHOLOGY]
S pring term . C red it fo u r hours. P re requ isite : Psychology 101, o r  Biological 
Sciences 320, o r  consent of th e  in stru c to r. T  T h  2:30 an d  labo ra to ry  h ours 
to  be arrang ed . N ot offered in  1967-68.

S im ilarities an d  differences in  th e  b eh av io r o f an im als ran g in g  from  th e  
u n ice llu la r form s to  m an. Psychological an d  etho log ical approaches to  an im al 
behav io r w ill be discussed.
[335. PSYCH O LOG ICA L PR OB LEM S OF A D V E R T ISIN G  AND M A R K E T  
R ESEA RCH]
S pring  te rm . C red it fo u r hou rs . P rerequisites: Psychology 101, th re e  ad d itio n a l
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h ours of psychology, an d  consent o f th e  in stru c to r. M 2:30-4:25 p lus one h o u r 
to  be arranged . M r. M aas. N ot offered in  1967-68.

Design o f fu n d am en ta l research  in  labo ra to ry , field, an d  survey studies of 
advertising  an d  consum er behav io r. Special a tte n tio n  is given to techniques 
of q u estion n aire  construc tion , scaling, sam pling, in terv iew ing , an d  testing. 
S tudents w ork on  selected research  projects, en ab ling  th em  to  becom e fam iliar 
w ith  collection , processing, an d  analysis of da ta .
350. S T A T IST IC S AND RESEA R CH  DESIGN
S pring te rm . C red it fo u r hours. P re requ isite : Psychology 101. M W  F 11:15. 
M r. D arlin g ton .

D evoted ab o u t equally  to  e lem entary  ap p lied  statistics — b o th  estim ation  
an d  hypothesis testing  — th ro u g h  one-way analysis o f variance, an d  to general 
p roblem s in  th e  design an d  analysis of research  projects.
381. SOCIAL PSYCHOLOGY
E ith er te rm . C red it fou r hours. Prerequ isites: th ree  hours of psychology and  
th ree  hours of sociology. M W  F 10:10. Fall term : M r. L am bert. S pring  term : 
in stru c to r to  be announced .

Analysis of th e  h istory, concepts, m ethods, an d  theories used to  describe 
an d  conceptualize th e  ways in  w hich people react to  one a n o th e r in  social 
settings an d  in  th e  labora to ry . S tudents w ill w ork ind iv idu a lly  o r as team s 
on projects, using  ex p erim en ta l o r o th e r  em p irica l m ethods. T h e  topics for 
investigation  in  lectures an d  read in g  w ill include socialization, a tt i tu d e  change, 
com m unication , in te rp erso na l influence, im pression fo rm ation , leadersh ip , an d  
propaganda.
383. G R O U P  DYNAMICS
Fall te rm . C red it fo u r hours. P rerequ isites: w ritten  consent o f in s tru c to r and  
th ree  h ou rs  in  psychology and  th ree  h ou rs  in  sociology. M W  F 11:15. M r. 
Hayes.

An analysis of g ro up  stru ctures  an d  processes. A n essential fea tu re  o f th is 
course is tra in in g  in  observational m ethods an d  techn iques o f g ro u p  analysis. 
S ubstan tia l labo ra to ry  an d  field study  is req u ired . O rig ina l read ings are 
coo rd in a ted  w ith  th e  tra in in g , research  an d  lectures.
386. T H E O R IE S  OF PER SO N A LITY
Spring te rm . C red it fo u r hours. P re requ isite : Psychology 101 o r consent of 
th e  in stru c to r. M W  F 12:20. M r. L am bert.

A critica l survey o f th e  concept o f p ersonality  in  lite ra tu re , th e  social 
sciences, an d  psychology. A n u m b er of th e  m o dern  specialists will be 
discussed a t some leng th , an d  recen t em pirica l an d  ex p erim en ta l w ork th a t  has 
grow n o u t of th e ir  th o u g h t w ill be analyzed. T h e  em pirica l re la tio n  of 
personality  no tions to  some philo soph ical beliefs an d  lite rary  p roductions w ill 
be considered. T h e  em phasis will be m ain ly  u po n  “n o rm a l” personality .
388. A T T IT U D E S  AND A T T IT U D E  C H A N G E
Spring term . C red it fou r hours. Prerequisites: th re e  hours of psychology and  
th ree h ou rs  o f sociology. M W  F 9:05.

A system atic survey of theo ry  an d  research  on  a ttitu d es  an d  a t ti tu d e  change.

PRIMARILY FOR SENIORS AND GRADUATE STUDENTS
401. PSYCH O LO G ICA L T E S T IN G  I
Fall term . C red it fo u r hours. P rerequisites: six h ou rs  in  psychology, inc lud in g  
201, o r a  course in  e lem entary  statistics. T  T h  S 11:15. M r. D arlin g ton .
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E m phasis is on  th e  logical an d  m athem atica l p roblem s in  th e  in te rp re ta tio n , 

evalua tion , and  co nstruction  of tests. A b rie f in tro d u c tio n  to  th e  m ajo r 
p ersonality  tests will be included . N o tra in in g  in  ad m in is te rin g  tests.
402. PSYCH O LOG ICA L T E S T IN G  II
Spring te rm . C red it fo u r hours. P re requ isite : Psychology 401 o r  consent of 
th e  in stru cto r. T  T h  S 11:15. M r. D arlin g ton .

A m ore advanced trea tm en t o f th e  topics discussed in  Psychology 401.
410. IN D IV ID U A L  D IFFEREN C ES AND PER SO N A LITY
S pring term . C red it fo u r hours. P rerequ isites: n in e  h o u rs  o f psychology o r
consent o f th e  in stru c to r. M r. Alker.

Survey o f cu rren t theo ry  an d  research  in  th e  field o f in d iv id u a l differences 
and  personality . A n u m b er of lines of investigation  w ill be s tu d ied  in  d e ta il 
w ith  some em phasis o n  techn ique .
[412. R ESEA R C H  DESIGN IN  P ER SO N A LITY  AND SOCIAL 
PSYCHOLOGY]
Spring  term . C red it fou r hours. M r. D arlin g ton . N o t offered in  1967-68.
[414. PR A C T IC U M  AND SEM IN A R IN  PSYC H O LOG ICA L T E S T IN G ] 
S pring  term . C red it fou r hours. P rereq u isite : Psychology 401 o r 402. All 
s tud en ts  m u st have consent o f th e  in stru c to r. H ou rs  to  be arrang ed . N o t 
offered in  1967-68.
416. PSYCHOLOGY OF LANG U A G E
S pring te rm . C red it fo u r hours. P re requ isite : Psychology 313 o r consent o f th e  
in stru c to r. M W  2:30-4:25. M r. Anisfeld.

An advanced trea tm en t o f th e  n a tu re  of th e  h u m a n  capacity  fo r language, 
th e  read in g  process, social an d  psychological aspects o f b ilingualism , speech 
p ercep tion  an d  p ro du ctio n . In stru c tio n  w ill be sup p lem en ted  by ex p erim en ta l 
exercises.
426. E X P E R IM E N T A L  PSY C H O PA TH O LO G Y
S pring term . C red it fo u r hours. P re requ isite : Psychology 325 o r consent o f th e  
in stru cto r. M W  9:05 p lus a tw o-hour lab o ra to ry  to  be arrang ed . M r. Seligman.

T h e  ap p lica tio n  of ex p erim en ta l m ethods to  beh av io r d isorders. A survey 
o f cu rren t investigations of etiology an d  trea tm en t w ith  special em phasis 
u po n  a scientific ap p ro ach  to  pathology.
427. SENSORY F U N C T IO N
F all te rm . C red it th ree  hou rs . P re requ isite : Biological Sciences 320 o r 
equ iv alen t. T  T h  F 8. M r. H a lp e rn  an d  M r. T ap p e r.

Sensory receptors an d  th e  cen tra l nervous system tran sfo rm atio n  o f afferen t 
activity  will be considered  in  re la tio n  to h u m a n  an d  an im al psychophysical 
d a ta  an d  to  th e  ad ap tive  significance of behav io r. T h e  recep to r w ill be 
exam ined  in  term s of anatom y, b iochem istry, biophysics o f tran sd u c tio n , an d  
th e  cen tra l nervous system con tro l of p e rip h era l in p u t. In fo rm a tio n  an d  
signal detection  theories w ill be app lied .
428. SENSORY F U N C T IO N  L A B O R A T O R Y
S pring  te rm . C red it tw o hours. P re requ isite : Psychology 427. E n ro llm en t 
lim ited  to  fifteen s tuden ts. H ou rs  to  be arrang ed . Messrs. H a lp e rn  an d  T a p p e r .

E xperim en ts  o n  th e  princip les of recep to r fu n ction  an d  afferen t n eu ra l 
activity.
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BIO. SCI 421. C O M PA R A T IV E  V E R T E B R A T E  E T H O L O G Y  
Fall te rm . C red it th ree  hours. Prerequ isites: Biological Sciences 101-102, o r 
103-104 an d  perm ission of th e  in stru c to r. T  T h  9:05 an d  labo ra to ry  to  be 
arranged . P rim arily  for g rad u a te  s tudents. M r. D ilger.
461. H U M A N  L E A R N IN G  A ND M EM ORY
Fall te rm . C red it fou r hours. Prerequ isites: Psychology 101, 201, o r 306. T  T h  
10:10. M r. B ernbach.
462. ADVANCED L EA R N IN G : D IS C R IM IN A T IO N  L E A R N IN G
F all term . C red it fo u r hours. P re requ isite : Psychology 306 o r consent of the 
in stru ctor. T  T h  2:30 and  labo ra to ry  h ou rs  to  be arranged . M r. S tollnitz.

Perform ance of h u m a n  an d  n o n h u m an  subjects on  various types of 
d isc rim ina tion  problem s. D iscrim ination  reversal, transfer, an d  learning-set 
fo rm ation . L aborato ry  w ork will stress in d iv idu a l projects.
465. M A T H E M A T IC A L  BE H A V IO R  T H E O R Y
S pring te rm . C red it fo u r hours. P re requ isite : one year o f calculus. T  T h  S 
10:10. M r. W ilcox.

T h e  purpose of th is course is to  give a b rie f overview o f cu rren t develop
m ents in  m athem atica l psychology and  to  develop techniques fo r the 
app licatio n  of m athem atics  to  psychological theory . T opics covered include 
choice behav ior, decision theory , psychophysics, m em ory an d  lea rn in g  theory , 
an d  in fo rm atio n  processing m odels of behavior.
[466. T H E O R IE S  OF VISION]
S pring term . C redit fou r hours. P re requ isite : consent o f in stru cto r. N o t offered 
in  1967-68.
471-472. S T A T IS T IC A L  M E T H O D S IN  PSYCHOLOGY 
T h ro u g h o u t th e  year. C red it fo u r hours each term . Prerequisites: Psychology 
101 o r C hild  D evelopm ent 115, 201 o r consent o f th e  in stru c to r. Psychology 471 
is p rereq u isite  to  472. M W  F 1:25. M r. W ilcox.

An analysis o f th e  m ethods for trea tin g  various k inds of psychological data . 
Fall te rm : tests of significance and  confidence lim its, analysis o f variance and  
co rrelation . Spring  term : com plex designs in  analysis of variance, analysis of 
tren ds an d  covariance, m u ltip le  an d  cu rv ilin ear co rrela tion , in tro d u c tio n  to  
factor analysis.
476. R ESEA R C H  M E T H O D S IN  PSYCHOLOGY -  E X P E R IM E N T A L  
AND L A BO R A TO R Y
Fall te rm . C red it fou r hours. P re requ isite : consent of th e  in stru cto r. H ours 
to  be arranged . M r. Stollnitz an d  staff.

In stru m en ta tio n  for th e  b eh av io ra l sciences.
[477. R ESEA RC H  M E TH O D S IN  PSYCHOLOGY -  IN D U S T R IA L  
AND FIELD]
S pring term . C red it fo u r hours. P rerequ isite : Psychology 333 o r consent o f th e  
in stru c to r. N ot offered in  1967-68.
481. E X P E R IM E N T A L  SOCIAL PSYCHOLOGY
Fall te rm . C red it fo u r hours. Prerequisites: th re e  h ou rs  o f psychology and  
th ree  hours of sociology o r an th ropology. M W  F 2:30. M r. Jones.

E m phasis is on  th e  em pirica l study  of social psychological phenom ena. 
S tudents will be in tro d u ced  to em pirica l labo ra to ry  an d  field m ethods used in
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social psychology. Substan tive p roblem s w ill p rov ide th e  focus fo r th e  
dem o nstra tion  an d  use of these techniques.
482. E X P E R IM E N T A L  G R O U P  DYNAMICS
S pring  term . C red it fo u r hours. P rerequ isites: a course in  statistics an d  a 
course in  social o r ex p erim en ta l psychology. W  1:25-3:20 an d  lab o ra to ry  tim e 
to be arranged . M r. M eltzer.

A p rac ticum . Supervised research  experience in  th e  design, execu tion , 
an d  analysis o f ex p erim en ta l research  on  topics such as g ro u p  cohesiveness, 
g ro up  pressures, g ro up  goals, leadersh ip , g ro u p  p erform ance , an d  in te rp erso na l 
influence an d  com m unication . S tudents w ill read  an d  discuss ex p erim en ta l 
studies as well as p e r tin e n t theo re tical articles.
488. IN D IV ID U A L  AND SOCIETY IN  T H E  SO V IET  U N IO N
S pring  term . C red it fo u r hours. P re requ isite : consent o f th e  in stru c to r. W ill
be conducted  as a sem inar. H ou rs  to  be arrang ed . M r. B ro n fen bren ner.
[490. P E R S IS T IN G  PR OB LEM S IN  PSYCHOLOGY]
Fall te rm . C red it fo u r hours. T  2:30-4:25 p lus conference h ou rs  to  be arrang ed . 
N ot offered in  1967-68.

An ex am ina tion  o f th e  classic p roblem s of psychology in  th e  lig h t o f recen t 
research  an d  theory .
496. SUPERVISED STUDY
E ith e r te rm . C red it tw o hours. Staff.
497. SUPERVISED STUDY
E ith e r te rm . C red it fo u r hou rs . Staff.

GRADUATE COURSES AND SEMINARS
A pprox im ately  five g rad u a te  courses o r sem inars w ill be offered each te rm , 
th e  selection to be d e te rm in ed  by th e  needs o f th e  students . A t th e  sam e tim e 
as th e  u n d e rg rad u a te  p re reg is tra tio n  p eriod , th e  list o f courses an d  sem inars 
fo r th e  follow ing te rm  w ill be posted, specifying in stru cto rs , topics to  be 
covered, an d  hours of m eeting .
501-502. G E N E R A L  SEM IN A R F O R  B E G IN N IN G  G R A D U A T E  
STU D E N TS
E ith e r te rm . C red it th ree  hours.
511-512. P E R C E P T IO N  
E ith e r term . C red it fo u r hours.
513-514. L E A R N IN G
E ith er te rm . C red it fo u r hours.
515-516. M O T IV A T IO N  
E ith e r te rm . C red it fo u r hours.
517-518. LA NG U A G E AND T H IN K IN G  
E ith e r te rm . C red it fo u r hours.
521-522. PSYCHOBIOLOGY 
E ith e r term . C red it fo u r hours.
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523-524. PH Y SIO LO G IC A L PSYCHOLOGY 
E ith e r te rm . C red it fo u r hours.
531-532. H IS T O R Y  OF PSYCHOLOGY 
E ith e r te rm . C red it fo u r hours.
541-542. S T A T IS T IC A L  M E T H O D S 
E ith e r te rm . C red it fo u r hours.
543-544. PSYC H O LOG ICA L T EST S 
E ith er te rm . C redit fou r hours.
545-546. M E TH O D S OF SOCIAL ANALYSIS 
E ith e r te rm . C red it fo u r hours.
547-548. M E T H O D S  OF C H IL D  STUDY 
E ith e r te rm . C red it fou r hours.
561-562. H U M A N  D E V E L O PM E N T  AND B E H A V IO R  
E ith e r te rm . C red it fou r hours.
575-576. PER SO N A LITY  
E ith e r term . C red it fou r hours.
577-578. IN D U S T R IA L  PSYCHOLOGY 
E ith e r te rm . C red it fou r hours.
583-584. PR O SE M IN A R  IN  SOCIAL PSYCHOLOGY
E ith er te rm . C red it fo u r hours. F all term : T  3:35-5:30. S pring te rm : hours to  
be arranged . M r. R osen.

C ritical analysis of th e  m a jo r cu rren t theories an d  research in  social psy
chology. In  th e  fall, sociological perspectives w ill be em phasized; in  th e  spring, 
psychological ones.

591-592. E D U C A T IO N A L  PSYCHOLOGY 
E ith e r te rm . C red it fou r hours.
595-596. T H E  T E A C H IN G  OF PSYCHOLOGY 
E ith e r term . C redit fou r hours.
601-602. PR A C T IC U M  IN  T H E  T E A C H IN G  OF PSYCHOLOGY 
E ith e r te rm . Supervisor an d  cred it hours to  be ind iv idu a lly  arranged .
611-612. PR A C T IC U M  IN  R ESEA RC H
E ith er term . A ppren ticesh ip  in  research w ith  in d iv idu a l staff m em bers. T h e  
p roblem , th e  supervisor, an d  cred it h ours are to  be ind iv idually  arranged .
621-622. TH ESIS R ESEA R C H
E ith e r term . Supervisor and  cred it h ou rs  to  be ind iv idu a lly  arranged . 
681-682. SEM INAR IN  SOCIAL PSYCHOLOGY
E ith er te rm . C red it fo u r hours. Fall term : h ours to  be arrang ed . M r. M eltzer. 
Spring te rm : hours to  be arranged . M r. L am bert.

R esearch o rien ted  analysis of selected topics in  social psychology.
683. RESEA R CH  PR A C T IC U M  IN  SOCIAL PSYCHOLOGY 
Fall term . C red it fou r hours. H ours to  be arranged . M r. Hayes.

R esearch on  in te rac tio n  an d  social s tru c tu re .
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STATISTICS
Faculty: R o b ert E. B echhofer, Isadore B lum en, Law rence D. Brow n, R oger 
F arrell, W a lle r T . F ederer, H arry  Kesten, Jack  Kiefer, P h ilip  J . M cCarthy, 
N arah ari U. P ra b h u , D ouglas S. R obson, Shayle R . Searle, F ra n k  L. Spitzer, 
B ern t P. S tigum , H ow ard  M. T ay lo r 3d, N. Scott U rq u h a r t, L ionel Weiss, 
Jacob  W olfowitz.
F ield  R epresentative: Isadore B lum en, 360 Ives H all.

M A JO R  SU BJE C T  
Statistics

M IN O R  SUBJECTS
Provisions for m in o rin g  in  statistics are given in  th e  descrip tions of th e  Fields 
of O pera tions R esearch, In d u s tria l an d  L ab or R elations, M athem atics, and  
P la n t B reed ing  an d  B iom etry  co n tained  in  th e  A nnouncem ents o f th e  
various Areas of th e  G radu ate  School.
ADM ISSION R E Q U IR E M E N T S . Since one of th e  p rin c ip a l aim s of g rad u a te  
w ork in  th e  F ield  of Statistics is th a t  of tra in in g  in d iv idu a ls  w ho w ill have a 
th o ro ug h  know ledge of th e  th eo re tica l basis of m o dern  s tatistical m etho d  and  
will have dem o nstra ted  ab ility  to  m ake significant co n trib u tio n s  to  th is  
theory , app lican ts should  o rd in arily  have o b ta in ed  nearly  th e  eq u iv alen t o f an 
u n d erg rad u a te  m ajor in  m athem atics. I t  is strongly  recom m ended  th a t a p p li
cants residen t in  th e  U n ited  States d u rin g  th e  year before en te rin g  th e  G ra d 
u a te  School p resen t scores on  th e  G rad u a te  R ecord  E xam in ation  A p titu d e  
T est.
LANG U A G E R E Q U IR E M E N T . T h e re  is no foreign language re q u irem e n t 
for th e  M.S. degree. A can did a te  for th e  Ph.D . degree m u st d em o nstra te  re a d 
ing  ab ility  in  o ne language besides E nglish , chosen from  am ong F rench, 
G erm an, o r R ussian .
P R O G R A M  OF STUDY. A s tu d e n t m ajo rin g  in  th e  F ield  o f Statistics m ust 
com plete a g rad u a te  sequence o f courses in  m ath em atica l statistics w hich 
has been  approved  by his Special C om m ittee. O th e r course w ork re q u ired  of 
m ajors in  statistics will be chosen from  am ong th e  offerings, as listed  below, 
of th e  m em bers of th e  F ield . A d octo ral s tu d e n t in  th e  F ie ld  o f Statistics 
o rd in arily  has two m in o r subjects b u t m ay, in  co n su lta tion  w ith  th e  ch a irm an  
o f h is Special C om m ittee, choose to  w ork in  one m in o r sub ject. O ne m in o r 
sub ject w ill o ften  be in  an  area of in te rest to  th e  s tu d e n t in  w hich  th e  m ethods 
o f statistics find extensive ap p lica tio n . A second m in o r is u sually  devoted  to 
m athem atics, com puting , o r a sim ilar subject.
PH .D . EX A M IN A TIO N S. In  ad d itio n  to  th e  A dm ission to  C andidacy  E xam 
in atio n , w hich w ill o rd in arily  be adm in is te red  by th e  s tu d e n t’s Special C om 
m ittee  d u r in g  o r a t th e  en d  of th e  th ird  year o f g rad u a te  study, an d  th e  F inal 
E xam in ation  on  th e  thesis, th e  s tu d e n t w ill be given a qua lify ing  ex am in a
tion . T h is  exam ina tion  w ill occur shortly  afte r th e  first year o f g rad u a te  study. 
I t  w ill serve to  d e te rm in e  th e  ab ility  o f th e  can d id a te  to  p u rsu e  doctoral 
studies an d  to  assist th e  Special C om m ittee in  develop ing  a p rogram  of study  
for th e  candidate.
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Teaching and Research Interests of the Faculty
In  extrem ely  b road  term s, th e  teach ing  an d  research  in terests  of faculty 
m em bers are  in  th e  follow ing general areas: biological ap p lications o f p ro b a 
b ility  and  statistics (Federer, R obson, Searle, U rq u h art) ; en g ineering  and  
o perations research ap p lications of p ro b ab ility  and  statistics (B echhofer, 
P rab h u , T ay lo r, Weiss); m athem atica l theo ry  of p ro b ab ility  an d  statistics 
(Brown, F arrell, Kesten, Kiefer, Spitzer, W olfowitz); social science app lications 
of p ro b ab ility  and  statistics (B lum en, M cC arthy, Stigum ).

Some of th e  m ore specific areas of cu rren t in te rest are: analysis and  
p ro b ab ility  theo ry  (Kesten, Spitzer); design an d  analysis of experim en ts  (Bech
hofer, F ederer, Kiefer, R obson, Searle, U rq u h a rt, W olfowitz); econom etrics 
(Stigum ); h igh  speed co m p utin g  (Searle); m athem atica l theo ry  of statistics 
(Farrell, K iefer, W olfowitz); m u ltip le  decision procedures (Bechhofer); m u lti
v aria te  analysis (B lum en, U rq u h art) ; n o n p a ram etric  statistics (B lum en, Weiss); 
q u e u in g  and  inven to ry  theory  (P rab hu ); sam pling  theo ry  (M cCarthy, R o b 
son); sequen tia l sam pling  m ethods (Kiefer, Weiss); statistical con tro l theory  
(Taylor); statistical genetics (Federer, R obson, Searle).

Courses
D escriptions of th e  follow ing courses m ay be found  in th e  A nnouncem ents 
of th e  various Areas o f th e  G rad u a te  School u n d e r  th e  Fields w ith  w hich 
they are iden tified; in  those sections reference is also m ade to several advanced 
sem inars, b o th  form al an d  in fo rm al, th e  co n ten t of w hich varies from  year to  
year.

Advanced Undergraduate and M aster’s 
Level Courses
OPERATIONS RESEARCH
9460. IN T R O D U C T IO N  T O  P R O B A B IL IT Y  T H E O R Y  W IT H  
E N G IN E E R IN G  A P PL IC A T IO N S
9470. IN T R O D U C T IO N  T O  S T A T IS T IC A L  T H E O R Y  W IT H  
E N G IN E E R IN G  A P PL IC A T IO N S
9512. S T A T IS T IC A L  M E T H O D S  IN  Q U A L IT Y  A ND R E L IA B IL IT Y  
C O N T R O L
9570. IN T E R M E D IA T E  E N G IN E E R IN G  STA T IST IC S

INDUSTRIAL AND LABOR RELATIONS
310. DESIGN OF SAM PLE SURVEYS
311. S T A T IST IC S II
410. T E C H N IQ U E S  OF M U L T IV A R IA T E  ANALYSIS
411. S T A T IS T IC A L  ANALYSIS OF Q U A L IT A T IV E  DA TA



MATHEMATICS 
371. BASIC P R O B A B IL IT Y  
472. STA T IST IC S

PLANT BREEDING AND BIOMETRY
410-411. M A T H E M A T IC A L  AND S T A T IS T IC A L  M ODELS IN  BIOLO GY
417. M A T R IX  ALGEBRA IN  BIOLOGY A ND STA T IS T IC S
510. S T A T IS T IC A L  M E TH O D S I
511. S T A T IS T IC A L  M E T H O D S  II

Advanced Master’s and Doctor’s Level Courses
OPERATIONS RESEARCH
9560. A PPL IE D  S T O C H A ST IC  PROCESSES
9561. Q U E U IN G  T H E O R Y
9564. S T A T IS T IC A L  ASPECTS OF R E L IA B IL IT Y  ANALYSIS
9571. ADVANCED IN D U S T R IA L  AND E N G IN E E R IN G  S T A T IST IC S
9572. S T A T IS T IC A L  D ECISIO N  T H E O R Y
9573. S T A T IS T IC A L  M U L T IP L E  D ECISIO N  PR O C E D U R ES

INDUSTRIAL AND LABOR RELATIONS  
610. E C O N O M IC  AND SOCIAL S T A T IST IC S 
614. T H E O R Y  OF SA M PLING

MATHEMATICS
571. P R O B A B IL IT Y
572. S T A T IS T IC A L  IN FE R E N C E
574. ADVANCED P R O B A B IL IT Y
575. IN F O R M A T IO N  T H E O R Y
673. ANALYSIS OF V A R IA N CE
674. D ESIGN OF E X PE R IM E N T S
675. S T A T IS T IC A L  E ST IM A T IO N
676. D ECISIO N  FU N C T IO N S  
677-678. S T O C H A ST IC  PROCESSES
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PLANT BREEDING AND BIOMETRY
513. DESIGN OF E X PE R IM E N T S  I
514. DESIGN OF E X PE R IM E N T S  II
517. L IN E A R  E S T IM A T IO N  AND T E ST S OF H Y PO T H E SIS
518. SPECIAL T O PIC S  IN  S E Q U E N T IA L  SA M PLIN G , BIOASSAY, 
N O N PA R A M E T R IC  S T A T IS T IC S , E T C .
519. S T A T IS T IC A L  G E N ETIC S

VEGETABLE CROPS
Faculty: E lm er E. Ewing, Jo h n  D. H artm an , F rancis M. R . Isenberg , W illiam
C. Kelly, P h ilip  A. M inges, H en ry  M. M unger, J im  L. O zbun, George J . 
R aleigh , R oger F. Sandsted, R aym ond Sheldrake, O ra Sm ith , R o b e rt D. Sweet, 
L eonard  D. T opoleski, D onald  H . W allace.
At Geneva: D onald  W . B arton, M ichael H . Dickson, G erald  A. M arx, N a th an  
H . Peck, R ich a rd  W . R obinson , S tanton  Shannon, M orrill T . V ittum .
A t R iverhead : S tew art L. D allyn.
F ield  R epresentative: R o b ert D. Sweet, 114 E. R oberts  H all.
M A JO R  AND M IN O R  SU B JE C T  
V egetable Crops
ADM ISSION to  th e  F ield  is based on  th e  q u a lity  and  n a tu re  of th e  a p p li
ca n t’s p rio r tra in in g  as well as on le tte rs o f recom m endation . I t is no t necessary 
for th e  previous tra in in g  to  have been in h o rtic u ltu re . M ore im p o rta n t is a 
good background  in  biological and  ag ricu ltu ra l sciences to g eth er w ith  an 
in terest in  econom ic p lan ts. Farm  experience is an  advantage.
LA NG U A G E. A lthough  th ere  is no  specific foreign language re q u irem e n t by 
th e  F ield , th e  Special C om m ittee m ay recom m end o r re q u ire  proficiency in  
foreign language in  in d iv idu a l instances d ep en d ing  o n  th e  ca n d id a te ’s 
objectives and  previous tra in in g .
E X A M IN A TIO N S. For th e  Ph.D . degree th e  F ield  requ ires  th ree  o ra l ex am 
inations: qualify ing , Adm ission to C andidacy, an d  a F inal E xam ination  on 
th e  thesis. In  ce rta in  cases th e  Special C om m ittee m ay re q u ire  ad d ition al 
exam inations.

T h e  qualify ing  ex am ina tion  is taken  early  in  th e  program , p referab ly  no 
la te r th an  th e  second term  of residence, an d  is u tilized  in  p lan n in g  th e  
s tu d e n t’s fu tu re  course of study. T ho se  in  a C ornell M.S. p rogram  can utilize 
th e  final exam ina tion  for th a t degree as a qua lify ing  ex am ina tion , provided  
a represen ta tive of th e  second m in o r sub ject partic ipa tes  in  th e  ex am ina tion .

T h e  A dm ission to  C andidacy E xam in ation  covers p rim arily  course work. 
I t  m u st be taken  a t least two term s in  advance of th e  an tic ip a ted  d a te  of 
com pletion  of th e  thesis investigation.

T h e  F inal T hesis E xam in ation  is taken  u p o n  com pletion  of th e  w ritten  
p resen ta tio n  of th e  thesis research .
T E A C H IN G  R E Q U IR E M E N T : All M.S. and  Ph.D . cand idates in  th e  F ie ld  of 
V egetable C rops will be re q u ired  to  o b ta in  teach ing  experience before th e  
g ran tin g  of th e  degree.
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Research and Study
Research an d  study  in  th e  F ield  of V egetable C rops involves th e  ap p lica tio n  
of scientific know ledge an d  m ethods to  th e  so lu tion  o f p roblem s in  th e  
p ro du ctio n , h an d lin g , processing, and  m ark e tin g  of vegetables in c lud in g  
potatoes an d  d ry  beans. T h e  g rad u a te  program  provides tra in in g  no t only  in  
research  b u t also in  teach ing  an d  extension . M any staff m em bers do  teaching  
a n d /o r  extension  in  ad d itio n  to  research . T h ey  m ay be selected as Special 
C om m ittee  ch a irm en  o r m em bers. A ssistantships are  available  for tra in in g  and  
experience in  research , teaching, and  extension.

M em bers of th e  staff a re  com peten t to  d irec t research  in  m any  subjects and  
problem s. T h e  follow ing is a p a rtia l listing  of th e ir in terests:
Professors Kelly, M inges, an d  Sandsted: vegetable crop  physiology an d  

pro du ctio n .
Professors B arton , Dickson, M arx, M unger, R ob inson , an d  W allace: b reed ing  

genetics, and  variety  perform ance.
Professor Sweet: chem ical weed contro l.
Professor Isenberg: postharvest physiology, biological aspects o f h an d lin g  an d  

m arke tin g  vegetables.
Professor H artm an : biological an d  food technological aspects o f m arketing , 

objective an d  sub jective m easurem en t o f color, flavor, an d  tex tu re . 
Professor Sheldrake: p lan t g row ing s tru c tu res  an d  m ethods.
Professor Sm ith: potatoes— physiology of p ro d u ctio n  an d  storage, factors affect

ing  an d  m ethods of m easuring  cooking an d  processing q uality .
Professor T opoleski: you th  extension  work.
Professor V ittum : clim atology an d  so il-p lan t-w ater re la tio nsh ip s.
Professor Peck: m in era l n u tr it io n , fe rtilization , an d  cu ltu ra l practices.
Professors O zbun an d  Shannon: b iochem istry, n u tr it io n , an d  physiology. 
Professor R aleigh : m in era l n u tr it io n , m uck studies, b reeding .
Professors D allyn and  Sawyer: potatoes—blackspot, storage, sp ro u t in h ib ito rs , 

cooking qua lity . O th e r vegetables—cu ltu ra l m ethods, fe rtilization , irrig a tio n , 
chem ical weed contro l.

Professor Ewing: potatoes—seed value, sp ro u tin g  abnorm alitie s, irrig a tio n , 
physiology o f disease resistance.

Courses
Specific course req u irem en ts  are d e te rm in ed  on  an  in d iv id u a l basis by th e  
Special C om m ittee. T h e  courses listed  below  are  usually  taken  by Ph.D . degree 
candidates. F or those w ith  l i ttle  specialized course w ork in  vegetable crops, 
ad d itio n a l courses a t th e  100-200 level a re  suggested. (See th e  A n n ou n cem en t  
of th e  C ollege o f A g ricu ltu re  fo r details.)
401. V E G E T A B L E  C R O P  PHYSIOLOGY
Fall te rm . C red it fou r hours. P rerequisites: V egetable C rops 211 an d  Biological 
Sciences 240 o r th e ir  eq u ivalen t. L ecture, M W  F 11:15. East R ob erts  222. 
L aborato ry , M 2-4:25. Professor Kelly.

T h e  physiological bases o f cu ltu ra l p rac tice an d  th e  ap p lica tio n  of these 
p rincip les to  p roblem s in  vegetable p ro du ctio n . O rig ina l li te ra tu re  is used 
to  illu stra te  th e  princip les involved. E xp erim en ta l m ateria l is stud ied  in  
th e  labo ra to ry  to  am plify  lectu re  topics. Subjects discussed include: m in era l 
n u tr it io n  as influenced by fertilization  program s and  crop  sequence; n u tr ie n t 
in te rac tion s and  in d uced  deficiencies; g row th an d  developm en t; flowering; 
fru it setting; grow th co rrelation ; senescence; sex expression; pho toperiod ism ; 
vernalization ; an d  en v iro n m en ta l factors affecting grow th.
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412. P O ST  H A R V EST H A N D L IN G  AND M A R K E T IN G ,
ADVANCED COURSE
Fall te rm . C red it fou r hours. Lectures, T  T h  11:15. East R oberts  222. L ab o ra 
tory, T  o r W  2-4:25. East R oberts  223. Professor H artm an .

Principles an d  procedures involved in  th e  d is trib u tio n , processing, and  
q ua lity  m ain ten an ce  of vegetables from  harvest to  th e  u ltim a te  consum er. 
D evelopm ent, valida tion , an d  use, p resen t and  prospective, o f in stru m en ta l 
m easurem ents of color, tex tu re , an d  flavor in  vegetables. Specifications, 
purposes, and  u tiliza tion  of q u a lity  stan d ard s by food an d  health -con tro l 
governm ental agencies, by food m an u fac tu re rs, and  by research  organizations. 
L aboratories include some field trip s  to  see com m ercial operations. T h e  course 
has th e  sam e lectures and  labora to ries as V egetable C rops 212, b u t requ ires 
discussion periods and  special readings an d  reports.
413. KINDS AND V A R IE T IE S  OF VEG ETA BLES
Fall te rm . C red it th ree  hours. G iven in  even-num bered  years. P rerequ isite : 
perm ission to register. L ecture and  labora to ry , T h  F 2-4:25. L aborato ry  work 
p reced ing  th e  b eg inn ing  of reg u la r in stru c tion  is req u ired . R ep o rt a t East 
Ith aca  G ardens a t 8 a .m ., T hu rsday , Sep tem ber 12. If possible, please notify  
th e  in stru c tor of in te n tio n  to take th is course early  in  S eptem ber. Professor 
Minges.

D esigned to h e lp  students achieve proficiency in  th e  evaluation  of vegetable 
varieties th ro u g h  study  of th e ir  o rig in , characteristics, ad a p ta tio n , an d  usage. 
An im p o rta n t p a rt of th e  course is th e  study  of crops in  th e  field. T h e  
vegetable seed in d ustry  is also discussed.
429. SPECIAL T O PIC S  IN  P L A N T  SCIENCE E X T E N SIO N  
Spring  te rm . C red it one h ou r. (A dditional cred it by special arrangem ent.) 
Offered in  a lte rn a te  years. L ecture, F 8. D iscussion period , F 2-4:25. East 
R oberts  223. Professor Minges.

D esigned for stud en ts  in  th e  several p la n t science specialties w ho wish to  
acqu ire  a know ledge of extension  activities in  p rep ara tio n  for careers in  
extension an d  associated w ork, such as research  an d  technical w ork in  b o th  
p ub lic  an d  com m ercial o rganizations. T opics are re la ted  to  ex tension  in  o th er 
countries as well as in  th e  U nited  States. Staff m em bers from  o th e r p la n t 
science d ep artm en ts  co llaborate  in  teach ing  th e  course.
501. RESEA R C H  M E TH O D S IN  V E G E T A B L E  CROPS 
Spring  term . C red it th ree  hours. G iven in  a lte rn a te  years. P rerequisite : 
V egetable C rops 401. It is recom m ended  th a t P lan t B reeding 510 and  511 p re 
cede o r accom pany th is course. L ectures, M W  F 9:05. East R oberts  223. P ro 
fessor Kelly.

A study  of research  techniques pecu liar to  vegetable crops.
601. SEM INAR
Fall and  spring  term s. R eq u ired  of g rad u a te  studen ts tak ing  e ith e r a m ajor 
o r m in o r in  th is  d ep artm en t. U nd ergrad u ates  are welcome. T h  4:30. East 
R oberts  222. M em bers o f d ep artm en ta l staff.
610. SPECIAL T O PIC S  IN  V EG ETA BLE CROPS
Fall and  spring  term s. C red it to  be arranged . F or g rad u a te  studen ts  w ith  
special in te rest in  p la n t physiology. P rerequ isite : perm ission to register. 
T im e  to  be arranged . East R oberts  222. A ssistant Professor O zbun.

W eekly discussions of cu rren t topics in  p lan t physiology as re la ted  to 
vegetable crops. S tudents will be req u ired  to presen t oral repo rts  on  cu rren t 
li te ra tu re  an d  to  p rep are  an d  p resen t a research  proposal.



140 VETERINARY MEDICINE

VETERINARY MEDICINE
Faculty: M arion  A nders, M ax J . G. A ppel, A rth u r  L. A ronson, Jam es A. Baker, 
Jo h n  B entinck-Sm ith , E m m ett N. B ergm an, Clyde I. Boyer, J r ., Dorsey W . 
B runer, B ruce W . Calnek, Sam uel G. C am pbell, L eland  E. C arm ichael, A lison 
P. C asarett, C yril L. C om ar, P e te r FI. C raig , Jo h n  F. C um m ings, A. G ordon 
Danks, D onald  D. D elahan ty , A lexander de L ah u n ta , A lan D obson, H ow ard
E. Evans, Ju liu s  F ab rican t, F rancis H . Fox, E dgar L. G asteiger, Jay  R . G eorgi, 
Jam es H . G illespie, R o b e rt E. H abel, S tephen  B. H itch n e r, R o b e rt F. K ahrs, 
R ob ert M. Kenney, R o b e rt W . K irk, L en n art P. Krook, Kyu M. Lee, F rederick  
W . L engem ann, Ellis P. L eonard , P h ilip  P. Levine, K en n eth  M cEntee, Louis 
L. N angeron i, N eil L. Norcross, F ernand o  M. N oron h a, H arvey  J . O lander, 
M alcolm  C. Peckham , G eorge C. Poppensiek , C harles G. R ickard , S tephen  J. 
R oberts , G eorge E. Ross, J r., O. W olfgang Sack, H erb e rt F. Schryver, Alvin
F. Sellers, Ben E. Sheffy, C harles E. Stevens, D aniel N. T a p p e r, Jo h n  C. 
T ho m pso n , J r., R o b e rt H . W asserm an, Jo h n  H . W hitlock, A lexander W in te r, 
Jo h n  F. W ootton.
F ield  R epresentative: J . H . G illespie, C-320 V eterinary  College.
M A JO R  AND M IN O R  SU BJECTS
A nim al Physiology V eterinary  M edicine
Im m unochem istry  V eterinary  O bstetrics an d  Diseases of
Parasito logy th e  R ep ro du c tiv e  O rgans
P athogenic B acteriology V eterinary  Patho logy
Physical Biology (inc lud ing  R ad ia- V eterinary  P harm acology

tion  Biology) V eterinary  Surgery
V eterinary  A natom y V eterinary  V irology

A pplicants for g rad u a te  study  from  countries o th e r th an  th e  U n ited  States 
an d  C anada are requested  to include in th e ir  creden tia ls  th e  resu lts of th e  
G radu ate  R ecord  E xam in ation  (A ptitude) T es t except in  cases w here th is 
ex am ina tion  is n o t given in  reasonab le p ro x im ity  to  th e  s tu d e n t’s hom e. W hen  
th e  G radu ate  R ecord  E xam in ation  is no t available, th e  s tu d e n t is requested  to 
sub m it in stead  th e  resu lts o f th e  College E n tran ce  B oard  E xam in ation  
(Scholastic A p titu d e  Tests).

F o r th e  M aster’s degree a read in g  know ledge of an  a p p ro p ria te  language 
is desirable b u t no t requ ired .

A can did a te  for th e  degree of Ph.D . m u st dem o nstra te  read in g  ab ility  in  
a t least o ne language o th er th an  E nglish  a t th e  m in im u m  level established  
by th e  L anguage B oard  o f th e  G rad u a te  Faculty . T h is  language re q u irem e n t 
m u st be com pleted  before th e  E xam ination  for A dm ission to C andidacy. T h e  
s tu d e n t’s Special C om m ittee selects th e  language a p p ro p ria te  to  his a rea  of 
study  an d  can  re q u ire  ad d itio n a l languages o r a h ig he r degree of proficiency 
in  language in  o rd er to  achieve professional com petence.

Facilities for g rad u a te  s tudy  an d  research  in  all areas o f basic an d  ap p lied  
ve terinary  m edicine offer m any  u n iq u e  o p p o rtu n itie s . In  ad d itio n  to th e  
excellent U niversity  libraries, th e  College has a specialized collection  of over 
33,000 volum es and  570 cu rren t periodicals. A large an d  varied  clin ic re p re 
sen ting  all dom estic an im als is available as a source of m ateria l. In  ad d itio n  
to  th e  an im al q uarte rs , pastu res, an d  labora to ries  on  th e  m ain  cm pus, th e  
College operates several farm s an d  research  facilities w ith in  close p roxim ity . 
T hese include th e  virus disease labora to ries, p o u ltry  disease facilities, sheep 
an d  ca ttle  disease farm s, an d  th e  ra d ia tio n  biology labora to ry .
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G radu ate  stud ents  m ay w ork for th e  M.S., Ph.D., o r D.Sc. in  V.M. (Doctor 

of Science in  V eterinary  M edicine). T h e  la tte r degree is characterized  by a 
professional ra th e r  th an  a research  objective. (See th e  A n n ou n cem en t of the  
N e w  York State V eterin ary C ollege  for a fu ll descrip tion  of th e  requ irem ents.) 
A s tu d e n t w ho holds th e  D.V.M. degree from  a recognized college in  th e  
U nited  States o r C anada m ay tran sfer one year's residence cred it for th a t 
work tow ard  th e  Ph.D . degree. In  th e  clin ical areas, only candidates w ith  th e
D.V.M. degree are  accepted  for g rad u a te  work.

Courses
ANATOMY
Professors de L ah u n ta , Evans, H abel, Sack.

Facilities are p rovided  for g rad u a te  study  in  all b ranches o f th e  science 
of anatom y as they p e rta in  to  dom estic an d  labo ra to ry  an im als an d  w ild 
vertebrates. Study an d  research  are  encouraged in  o th e r fields o f veterinary  
science and  an im al biology w hich em ploy m orphological techniques in  th e  
d e te rm in a tio n  of ex p erim en ta l results. G rad u a te  stud en ts  have th e  o p p o r
tu n ity  to  gain  valu ab le  experience and  s tim u la tio n  by tak ing  p a r t  in  teach ing  
activities.

T h e  basic req u irem en ts  for a m ajo r in  v ete rinary  anatom y include: (1) 
satisfactory com pletion  of th e  professional courses in  gross, m icroscopic, 
neu ro -, and  developm enta l ana tom y of th e  dom estic anim als, o r eq u iv alen t 
form al in stru ction ; (2) p a rtic ip a tio n  in  th e  d ep artm en ta l sem inars; (3) 
advanced course work selected from  th e  offerings of th e  U niversity  to  su it th e  
special objectives o f th e  s tud en t; (4) a thesis w hich gives evidence o f a 
tho ro ug h  review  of th e  li te ra tu re  an d  a com peten t trea tm en t of th e  research 
problem .
505. N E U R O A N A TO M Y
S pring  te rm . C red it two hours. L ecture, T h  9:05. L aborato ry , F 10-12:30. 
Associate Professor de L ah u n ta , A ssistant Gray.

A m orphological an d  fu n ction al study  of th e  cen tra l nervous system o f th e  
dom estic anim als.
507. D E V E L O PM E N T A L  A N A TO M Y  AND H IST O L O G Y
Fall te rm . C red it fou r hours. Lectures, T  T h  9:05. L aborato ry , W  F 2-4:25. 
Associate Professor de L ah u n ta , Assistant Professor C um m ings, A ssistant Gray. 
P rerequisites: course w ork eq u iv alen t to  th a t re q u ired  for adm ission to  th e  
V eterinary  College, p lus com pletion  of o r co n cu rren t reg istra tio n  in  V eterinary  
M edicine 501 o r 900, o r Zoology 321. A lim ited  n u m b er of non-veterinary  
studen ts will be ad m itted  by perm ission of th e  in stru ctor.

S tudents a re  p rovided  w ith  serial sections of th e  chick an d  pig  for labora to ry  
use. T h e  biology of th e  cells an d  tissues is illu stra ted  w ith  m ate ria l taken  
from  th e  dom estic anim als.
508. M ICR O SCO PIC  ANATO M Y
Spring  term . C red it fou r hours. L ectures, M W  9:05. L aborato ry , M W  
10-12:30. A ssistant Professor C um m ings, A ssistant Gray. Prerequisites: V eterin 
ary  M edicine 507 plus com pletion  of o r co n cu rren t reg istra tio n  in  V eterinary  
M edicine 502 o r 900 o r Zoology 322. A lim ited  n u m b er of non-veterinary  
s tudents will be ad m itted  by perm ission of th e  in stru ctor.
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T h e  m icroscopic s tru c tu re  of th e  organs an d  th e  m orpho logic  evidence of 

th e ir  function  are  described an d  illu stra ted  w ith  p rep ara tio n s  from  th e  
dom estic anim als.

605-606. ADVANCED ANATO M Y
Fall an d  sp ring  term s. C red it an d  h ours to  be arrang ed . P rerequisites: V eter
inary  M edicine 501, 502, 507, an d  508 o r sim ilar p rep a ra tio n  in  com parative 
anatom y an d  histology. Professors H ab el an d  Evans, Associate Professors Sack 
an d  de L ah un ta .

An o p p o rtu n ity  for advanced study  u n d e r personal d irection .

900. V E R T E B R A T E  M O R PH O L O G Y
Fall term . C red it th ree  hours. L ecture, W  1:25. L aborato ry , W  F 2-4:25. 
Professor Evans. P rerequ isite : a course in  zoology o r biology.

D esigned p rim arily  for g rad u a te  students  in  an im al h usb an d ry , n u tr it io n , 
conservation , an d  zoology. L ab orato ry  assignm ents in c lu d e  th e  dissection 
of th e  dog, cow, an d  chicken.

AVIAN DISEASES
Professors C alnek, F ab rican t, H itch n e r, Levine, Peckham .

T h e  facilities for research  in  A vian Diseases on  th e  cam pus in c lud e  offices, 
d iagnostic an d  genera l labora tories, and  a disease iso lation  b u ild in g  h o ld ing  
forty-one tig h t pens. A p o u ltry  disease research  farm  located  o n  Snyder H ill, 
th re e  m iles from  th e  cam pus contains a w ell-equ ipped  labo ra to ry  b u ild in g  
an d  m any  sm all iso lation  bu ild ings for w ork w ith  less contagious diseases. A 
disease free b reed ing  flock is also m ain ta in ed  for p ro d u ctio n  of chickens and 
fertile  eggs. F ield  m ateria l from  th e  Ithaca  an d  th e  fo u r regional b ran ch  
diagnostic labo ra to ries  is read ily  available.

T h e  V eterinary  College in  coopera tion  w ith  th e  Long Island  Duck R esearch 
C ooperative, Inco rp o ra ted , operates a fu lly  eq u ip p ed  diagnostic an d  research  
labo ra to ry  for duck  diseases a t E astport, L ong Island . L iv ing  q u a rte rs  a t th e  
labo ra to ry  a re  available fo r g rad u a te  students  an d  investigators.

750. DISEASES OF P O U L T R Y
Spring  te rm . C red it th ree  hours. T  T h  10:10. F 2:30. Professor Levine.

R eq u ired  of v ete rinary  s tudents. Diseases o f dom estic p o u ltry  an d  o th er 
b irds  are  s tud ied  w ith  special em phasis on d ifferen tia l d iagnosis an d  con tro l. 
Fresh and  preserved specim ens from  th e  P ou ltry  D iagnostic C lin ic are 
p resen ted  d u r in g  th e  labo ra to ry  period .

896-897. C LIN IC S A NCILLARY 
Fall and  sp ring  term s.

A p o u ltry  disease d iagnostic clinic open  five an d  o n e-h alf days p er week 
receives specim ens from  th e  su rro u n d in g  area su b m itted  by pou ltrym en , 
vete rinarians , an d  p o u ltry  service m en. Post m ortem  exam ina tions an d  m icro 
biological techniques are  em ployed to arrive a t a d iagnosis an d  to  re n d er 
assistance for disease con tro l on  th e  farm .

ADVANCED W O R K  
G rad u a te  studen ts  tak ing  a m in o r in  A vian Diseases m ay take advanced 

w ork w ith  h ou rs  an d  credits to  be arranged .
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LARGE ANIMAL MEDICINE, OBSTETRICS, AND  
SURGERY
Professors Danks, D elahan ty , Fox, K ahrs, Kenney, M cEntee, Norcross, R oberts, 
W in te r.

Courses are offered covering th e  general subjects of m edicine, obstetrics, 
radiology, an d  surgery. T h e  p a tien ts  in  th e  A m bula to ry  C linic, th e  L arge 
A nim al Surgical Clinics, and  th e  M astitis C ontrol P rogram  supply  an  a b u n 
d an t source of valuab le research m ateria l th a t is s tud ied  in  coopera tion  w ith 
o th e r d ep artm en ts  in  th e  College. T h is  is particu la rly  tru e  in  bacteriology, 
virology, parasitology, pathology, neurology, an d  m etabolic diseases.

T h e  d e p a rtm en t has strong  research program s in  m astitis, especially in  th e  
field of im m unochem istry , and  in  rep rod u ctive  diseases of cattle . T w o 
ex p erim en ta l herds of ca ttle  are available for research in these areas.

T h e  g rad u a te  program  is designed to p rovide tra in in g  in  research  m ethods 
in  p rep a ra tio n  for a career in  teach ing  o r research .

970-971. ADVANCED W O R K  IN  R E P R O D U C T IV E  P A T H O L O G Y  AND 
B A C TER IO LO G Y , M E D IC IN E , O B ST E T R IC S, AND SURGERY 
Fall and  spring  term s. C red it one to  th ree  hours, by ap p o in tm en t. Professors 
M cEntee, W in te r, R oberts, Fox, D elahan ty , Associate Professors Loomis and 
Kenney, and  Senior R esearch Associate D unn .

P ro perly  p rep ared  studen ts  m ay u n d ertak e  special p roblem s o r receive 
special assignm ents in  th e  field of rep rod u ctive  pathology, m icrobiology, 
m edicine, obstetrics, and  surgery.

938. R E P R O D U C T IV E  PA TH O L O G Y
Fall te rm  of even-num bered  years. C red it two hours. Prerequ isites: V eter
inary  M edicine 630, 631, 632, and  633. H ours to  be arrang ed . Professor 
M cEntee.

T h is  is an  advanced course in  reprod u ctive  pathology of b o th  m ale and  
fem ale dom estic anim als w ith  equal em phasis on  gross an d  m icroscopic lesions 
o f th e ir  gen ita l tracts.

740. E PID E M IO L O G IC A L  M E TH O D S
Fall te rm . C red it two hours. F S 10:10. Assistant Professor Kahrs.

A lecture  course d ea ling  w ith  h ea lth  an d  disease from  a h e rd , flock, com 
m u nity , o r p op u la tio n  s tan d p o in t an d  em phasizing th e  use o f know ledge 
ab o u t etiology, transm ission, an d  d is tr ib u tio n  of disease in  th e  developm en t 
of preven tive m easures an d  con tro l program s.

T h e  rem aind er of th e  courses offered by th e  D ep artm en t of L arge A nim al 
M edicine, O bstetrics, an d  Surgery are p rim arily  designed for th e  veterinary  
u n d erg rad u a te  stud en t. Since m ost of these students are in  a t least th e ir  fifth 
o r six th  year of college, th e  offerings are a t a g rad u a te  level. Most o f these 
courses re q u ire  as p rerequisites m any basic u n d e rg rad u a te  courses offered in  
th e  V eterinary  College; they are no t generally  open  to  non-veterinary  students 
in  th e  G rad u a te  School. See th e  A n n ou n cem en t of the N ew  York S tate V et
erinary C ollege  o r consu lt th e  professors offering th e  courses for m ore deta iled  
in fo rm atio n  on th e  follow ing courses.

570. H IST O R Y  OF V E T E R IN A R Y  M E D IC IN E

670. FU N D A M E N TA L S OF R O E N T G E N O L O G Y
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671, 770. O B ST E T R IC S  A ND G E N IT A L  DISEASES
773, 774, 775. G E N E R A L  AND SPECIA L SU RG ER Y  AND SU RG ICA L 
EXERCISES
872. JU R ISP R U D E N C E , E T H IC S , AND BUSINESS M E TH O D S 
771, 772, 870, 871. DISEASES OF L A RG E  ANIM ALS

MICROBIOLOGY
Professors B aker, B ru n e r, C am pbell, C arm ichael, G illespie, Lee, P oppensiek , 
Sheffy.

T h e  labora to ries  are  well eq u ip p ed  w ith  m o dern  ap p a ra tu s  p ro v id in g  o p p o r
tu n ity  for advanced w ork for those s tud en ts  w ho are  p ro perly  p rep a red  in  
pathogenic  m icrobiology, im m u nity , im m unochem istry , an d  virology.
340. P A T H O G E N IC  B A C TE R IO L O G Y
S pring te rm  o f odd -n um b ered  years. C re d it fo u r hours. T  T h  1:25. Professor 
G illespie an d  Associate Professor W in te r. Includes m icrobiology, virology, 
an d  im m unology.
941. SEROLOGY
S pring te rm  of even-num bered  years. C red it two hours. L aborato ry , 2-4:25 
an d  one h o u r to  be arrang ed . L im ited  to  e ig h t s tuden ts, w ith  preference 
given to  g rad u a te  s tudents. Perm ission to  register m u st be o b ta in ed  before 
th e  en d  o f th e  p reced ing  (fall) term . P rerequ isites: V eterinary  M edicine 340 
o r 640, an d  641. Professor B runer.

Includes com plem ent fixation , co n g lu tin a tio n  com plem ent ab sorp tion , 
h em ag g lu tin a tio n  in h ib itio n , p rec ip ita tio n , n eo n a ta l isoerythrolysis, an d  th e  
an tigen ic  analysis of Salm onella  cu ltu res.
942-943. ADVANCED W O R K  IN  B A C TE R IO L O G Y , V IR O LO G Y , O R  
IM M UN O LO G Y
Fall and  spring  term s. C red it one to  th re e  hours, by arrang em en t.

P roperly  p rep ared  stud en ts  m ay u n d e rtak e  special p roblem s o r receive 
special assignm ents.
944. IM M U N O C H E M IST R Y
S pring term . C red it th ree  hours. L ectu re  an d  labora to ry , h ou rs  to  be 
arranged . Associate Professor Norcross. R eg istra tion  by perm ission.

Lectures in c lud e  q u a n tita tiv e  aspects o f th e  an tibo d y-an tig en  reac tion , 
physical an d  chem ical p roperties  of an tibod ies  an d  an tigens, th e  m echanism s 
o f hypersensitivity , an d  tissue im m unity . L abora to ry  exp erim en ts  illu stra te  
th e  p heno m en a covered in  th e  lectures an d  fam iliarize th e  s tu d e n t w ith  
selected im m unochem ical techniques.
945. A N IM A L  V IR O LO G Y
Spring term  of o d d -n um b ered  years. C red it th ree  hours. V eterinary  M edicine 
340 o r 630 an d  640 are  considered p rereq u isites , excep t u n d e r  special c ir
cum stances. Perm ission to  reg ister req u ired . T w o  lectures an d  one discussion 
section, hours to  be arranged . Associate Professor C arm ichael an d  staff.

Lectures w ill include th e  biology o f an im al viruses w ith  em phasis o n  topics 
of genera l significance.
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946. M IC R O B IO L O G Y  SEM IN A R
F all an d  spring  term s. N o cred it. W  12:20. Associate Professor W in te r. 
R eq u ired  o f a ll g rad u a te  students.

PATHOLOGY
Professors B entinck-Sm ith , Boyer, G eorgi, Krook, N oronha, O lander, R ickard , 
W hitlock.

T h e  labora to ries are well eq u ip p e d  for advanced w ork in  patho logical 
anatom y, h istochem istry , parasitology, tissue cu ltu re , and  electron m icroscopy. 
T h e  d e p a rtm en t operates d iagnostic facilities in  w hich a large n u m b er of 
specim ens for patho logical, m icrobiological, and  serological exam ina tions are 
sub m itted . P rin c ipa l em phasis is p laced on  necropsy an d  clin ical pathology, 
n u trit io n a l pathology, parasite  ecology, labo ra to ry  an im al disease, an d  cancer 
research.

636. C L IN IC A L  P A T H O L O G Y
Spring  term . C red it two hours. T im e to be announced . Professor B entinck- 
Sm ith.

M orphological studies of blood, cerebrospina l fluid, transudates, exudates, 
an d  u rine.

630. G E N E R A L  PA TH O L O G Y , L EC T U R ES
Fall term . C red it two hours. M F 9:05. Professor R ickard . P rerequisites: 
V eterinary  M edicine 507 and  508 o r th e  eq u ivalen t. In  ad d itio n , i t  is 
desirable th a t th e  s tu d e n t shall have h ad  a t least one year’s w ork in  
anatom y an d  physiology. In  special cases o f s tudents w ho are m ajo rin g  in  
biology and  expect to  take no fu rth e r w ork in  pathology, these p rerequisites 
m ay be w aived in  p a rt . H ow ever, w hen  th is is done, th e  course w ill n o t be 
accepted as a p rereq u isite  for o th e r courses.

631. G E N E R A L  P A T H O L O G Y , L A BO R A TO R Y
Fall term . C red it two hours. Section I, M F 10:10. Section II, W  10:10, S 9:05. 
Professor R ickard . V eterinary  M edicine 630 m ust be taken  sim ultaneously  
o r have been com pleted  previously.

632. SPECIAL PA T H O L O G Y  L EC T U R ES
S pring term . C red it two hours. T  T h  9:05. Associate Professor O lander. 
P rerequ isite : V eterinary  M edicine 631.

633. SPECIA L P A T H O L O G Y  L A BO R A T O R Y
S pring term . C red it th re e  hours. Section I, T  W  F 2:30, F 10:10. Section II, 
W  F 10:10, T  2:30. Associate Professor O lander. V eterinary  M edicine 632 
m ust be taken  s im ultaneously  o r have been com pleted  previously. W ork 
in  hem atology is included .

635. A N IM A L  PA RA SITO LO G Y
Spring  te rm . C red it two hours. L ecture, T h  11:25. L aborato ry , T h  2—1:30. 
Professor W hitlock. P re requ isite : a course in  zoology or biology.

A system atic s tudy  o f th e  h e lm in th  and  a r th ro p o d  parasites o f dom estic 
anim als w ith  p artic u la r em phasis on  th e  iden tification  and  bionom ics o f the 
form s of veterinary  im portance.
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731-732. A PPL IE D  PA RA SITO LO G Y
Fall an d  spring  term s. Fall te rm , cred it tw o hours. L ecture, M 10:10. L ab 
oratory , tim e to  be announced . S pring te rm , c red it one h o u r. Section I, M 
2:30. Section II , S 10:10. O pen  only to  v ete rinary  students . P rerequ isite : 
V eterinary  M edicine 635. Associate Professor Georgi.

An organized study  of th e  parasitic  diseases of dom estic an im als w ith  
p a rtic u la r em phasis on  th e  features of d iagnostic im portance. Special 
a tte n tio n  w ill be given to  th e  labora to ry  an d  post-m ortem  techniques th a t 
are of value in  ap p lied  parasitology.
930. P A T H O L O G Y  SEM IN A R
Fall an d  spring  term s. N o cred it. R eq u ired  o f all g rad u a te  s tud en ts  in  
Pathology.
931. PA TH O L O G Y  OF N U T R IT IO N A L  DISEASES
Spring te rm . C red it th ree  hours. L ecture an d  labora to ry , h ou rs  to  be 
a rranged . Professor Krook. Designed p rim arily  for g rad u a te  students  of 
n u trit io n . P rerequisites: V eterinary  M edicine 630 an d  631.
932-933. ADVANCED W O R K  IN  A N IM A L PA RA SITO LO G Y  
Fall an d  spring  term s. C red it one to  th re e  hours, by  a rrang em en t. For 
advanced students. P rerequ isite : V eterinary  M edicine 635. Professor W hitlock  
and  Associate Professor Georgi.

Special p roblem s concerned  w ith  th e  parasites o f dom estic anim als.
936-937. ADVANCED W O R K  IN  P A T H O L O G Y
F all an d  spring  term s. C red it one to  th ree hours, by ap p o in tm en t.

P roperly  p rep ared  s tud en ts  m ay u n d ertak e  special p rob lem s o r receive 
special assignm ents.
938. R E PR O D U C T IV E  PA TH O L O G Y
Fall te rm  of even-num bered  years. C red it two hours. L ecture an d  labora to ry , 
hours to  be arranged . Professor M cEntee. P rerequ isites: V eterinary  M edicine 
630, 631, 632, an d  633.

PHYSICAL BIOLOGY
Professors C asarett, C om ar, Craig, G asteiger, G eorgi, L engem ann, T ap p e r, 
T ho m pso n , W asserm an.

M aster’s degree an d  d octo ral candidates m ay be accepted  w ith  a m ajo r in  
physical biology (or ra d ia tio n  biology). E m phasis is given to  th e  developm en t 
of m ethods and  app licatio n  of physical concepts to  p roblem s o f norm al and  
ab n orm al m etabolism . E xcellent facilities a re  available for w ork w ith  la b o ra 
tory  an d  dom estic an im als an d  especially in  all aspects o f th e  use an d  effects 
of rad ia tio n . Some of th e  areas presen tly  u n d e r active research  include: fission 
p ro d u c t m etabolism ; bio logical effects of rad ia tio n , m in era l m etabolism ; 
tran sp o rt processes; cen tra l nervous system physiology; recep to r physiologv; 
use of radioisotopes in  biological and  clin ical research; p roblem s of ra d io 
active co n tam ina tion  of th e  food chain.

C andidates are  expected  to have a strong  background  in  biological sciences 
an d  e ith e r to  have had , or to  be in  a position  to  take, one year of th e  follow ing 
courses: physical chem istry , physics, b iom etry, and  calculus.

I t is recom m ended  th a t those cand idates for th e  M aster’s degree w ho expect 
to  becom e candidates for th e  d octo rate  study  one o r m ore foreign languages.
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920. E LE M E N TS OF PHYSICAL BIOLOGY
Fall term . C red it th ree hours. T  T h  F 11:15. Prerequisites: basic courses in  
physics, chem istry , biology, calculus, o r consent of th e  in stru cto r. Professor 
C om ar and  staff.

Lectures on atom ic, m olecular, and  ce llu lar aspects of m atte r; physiochem i- 
cal concepts in  bioiogy; m em brane phenom ena; m athem atica l approaches, 
com p artm en ta l analysis; tissue cu ltu re ; in fo rm atio n al m acrom olecules; b io 
logical coding and  contro l.

921. R A D IO ISO TO PE S IN  B IO L O G IC A L  R E S E A R C H -  
P R IN C IP L E S  AND PR A C T IC E
S pring te rm . C red it fou r hours. Lectures, T  T h  11:15. L aborato ry , M T , tim e 
to be announced . P rerequisites: a course in  q u a n tita tiv e  chem istry  and  p e r
m ission of th e  in stru c to r. Professor L engem ann an d  staff.

Lectures, dem onstrations, an d  labora to ry  on  th e  fundam en tals  of atom ic 
energy procedures an d  app lications to  biological research.

922. B IO L O G IC A L  EFFECTS OF R A D IA T IO N
Fall te rm . C red it th ree hours. T  T h  10:10. L aboratory , T h , tim e to be a n 
nounced . Assistant Professor C asarett.

L ectures an d  dem onstra tions on  ra d ia tio n  physics, ra d ia tio n  chem istry, 
rad ia tio n  effects a t th e  ce llu lar level, ra d ia tio n  effects in  m u ltice llu la r o rg an 
isms, genetic effects of rad ia tio n , and  rad iop ro tective an d  rad iom im etic  
substances.

923. B IO L O G IC A L  M EM BRANES AND N U T R IE N T  T R A N S F E R  
Spring  term . C red it two hours. Lectures, T  T h  8. P rerequisites: an im al o r 
p lan t physiology, q u a n tita tiv e  an d  organ ic chem istry , physics, and  consent of 
in stru cto r. C ellu lar physiology and  elem entary  physical chem istry  desirable. 
Professor W asserm an.

An in tro d u c tio n  to  elem entary  b iophysical p roperties  of biological m em 
branes, theo re tical aspects of perm eab ility  and  tran sp o rt, an d  m echanism  
of transfer of inorgan ic an d  organ ic substances across in testine, p lacenta , 
k idney, erythrocytes, bacteria, an d  o th e r biological systems.

924. F U N C T IO N A L  O R G A N IZ A T IO N  OF T H E  N ERVO US SYSTEM
Fall te rm . C red it th ree  hours for lecture, two hours for labora to ry . Lectures, 
M W  F 10:10. L aborato ry , tim e to be announced . P rerequisites: physiology, 
o rgan ic chem istry, physics, a n d /o r  consent of th e  in stru c to r. Physical chem 
istry and  n eu ro an atom y  desirable. Professor G asteiger.

F u n ctio n  of th e  nervous system will be considered p rim arily  from  an  elecro- 
physiological v iew point. W h ere  ap p ro p ria te , im p o rta n t studies of reflexology, 
chem ical and  feedback con tro l, an d  com para tive anatom y will be u tilized. 
L aborato ry  studies will include electrical activity  of cells, reflexes, decerebrate  
rig id ity , acoustic m icrophonic  response, subcortical stim u la tio n , an d  evoked 
an d  spontaneous cortical activity.
926. PHYSICAL BIOLOGY G R A D U A T E  SEM IN A R
F all and  spring  term s. C red it one h o u r. Professor C om ar an d  staff.

927. SEM IN A R  -  SPECIAL T O PIC S  IN PHYSICAL AND 
R A D IA T IO N  BIOLOGY
F all and  spring  term s. C red it one h o u r. A ssistant Professor C asarett.
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PHYSIOLOGY
Professors A nders, A ronson, B ergm an, D obson, N angeron i, Sellers, Stevens, 
W ootton.

O p p o rtu n ities  are offered for p u rsu it of g rad u a te  study  tow ard  th e  M.S. 
and  Ph.D . degrees in  th e  areas of physiological chem istry , physiology, and  
pharm acology. Areas o f active research  include enzym e k in etic  studies, 
ab so rp tion  from  th e  digestive trac t, ca rb oh y dra te  an d  fa t m etabolic stud ies 
in  ru m in an ts , che lation  of heavy m etals in  th e  an im al body, chelate toxicity , 
electro ly te m etabolism  in  digestive trac t disease in  ru m in an ts , an d  gastric 
blood flow.

T h e  M.S. degree is advised p rio r to  u n d e rtak in g  w ork fo r th e  Ph.D . in  
th e  m ajo rity  o f instances. T h e  m in o r subjects for th e  M asters’ an d  Ph.D . 
degrees are  taken  in  d ep artm en ts  outside th e  F ield  o f th e  m ajor.
511. PHYSIOLOGY
Spring  term . C red it th ree hours. Prerequisites: V eterinary  M edicine 510, 501, 
an d  502, o r V eterinary  M edicine 900, o r B iological Sciences 321-322 an d  
B iochem istry 401. T  T h  F 8. Professors D obson, N angeron i, Stevens, B ergm an, 
Sellers.

Physiology of cells, m uscle, nerve, nervous system, digestive system, u rin e  
secretion, an d  te m p e ra tu re  regu la tio n .
610. PHYSIOLOGY
Fall term . C red it th ree  hours. P rerequ isite : V eterinary  M edicine 511. T  T h  F 
8. Professors Sellers an d  B ergm an.

Physiology o f b lood, lym ph, c ircu lation , re sp ira tio n , en d ocrin e organs, 
an d  rep rod u ction .
613. T O X IC O L O G Y
S pring term . C red it one h o u r. P re requ isite : consent o f th e  in stru c to r. Associate 
Professor A ronson, A ssistant Professor A nders.
910. SPECIAL PR O BLEM S IN  PHYSIOLOGY 
F all te rm . H ours an d  cred its to  be arranged .
911. SPECIAL PR OB LEM S IN  PHYSIOLOGY 
S pring term . H ou rs  an d  cred its to  be arranged .
912. R ESEA R C H
Fall te rm . H ou rs  an d  credits to  be arranged .
913. RESEA RC H
S pring term . H ours an d  cred its to  be arranged .
914. E X P E R IM E N T A L  PHYSIOLOGY F O R  G R A D U A T E  ST U D E N T S 
Fall te rm . C red it th ree  hours. A ltern a te  years. P rerequ isites: V eterinary  
M edicine 510, 501, an d  502, o r V eterinary  M edicine 900, o r B iological Sciences 
321-322 an d  B iochem istry 401. C oreg istra tion  in  V eterinary  M edicine 610 an d  
consent of th e  in stru c to r are requ ired . R eg is tra tion  lim ited . L aborato ry , W  F 
1:10—4:25. Associate Professor N angeron i.
915. M E T H O D S IN  PH Y SIO LO G IC A L R ESEA R C H
S pring term . C red it fo u r hours. Prerequ isites: B iological Sciences 414 an d  a 
course in  biochem istry, o r V eterinary  M edicine 914, o r th e  eq u iv alen t an d
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consent of th e  in stru c to r. E nro llm en t lim ited . T w o  lectures an d  o ne six -hour 
labo ra to ry  p er week, tim e to  be arrang ed . Professor Sellers an d  staff.

T h e  course w ill em phasize p rincip les an d  ap p lica tio n  o f physiological 
m ethods for m easurem en t of o rgan  and  tissue functions re la ted  to  digestion, 
absorp tion , d is trib u tio n , m etabolism , an d  excretion.

SMALL ANIMAL MEDICINE AND SURGERY 
Professors K irk, L eonard , Ross.

G rad u a te  stud ents  m ay elect to  work for th e  M.S. degree, th e  Ph.D . degree, 
o r for th e  D.Sc. in  V.M. Special subjects of s tudy  include general an d  advanced 
can ine m edicine, general can ine surgery, can ine  o rth o ped ic  surgery, an d  b ree d 
ing  diseases of sm all anim als. Basic work in  any  o ne of these special areas will 
be review ed, an d  advanced work will be given on  an assignm ent basis. M inor 
subjects a re  req u ired  in  one o r m ore areas of th e  basic sciences.

B ecause of th e  close in teg ra tio n  o f th e  Sm all A nim al C linic w ith  th e  d e p a r t
m en t, it  is possible for th e  g rad u a te  s tu d e n t to  have access to  research  m ateria l 
for w hatever p ro jec t he m ig h t like to  u n d ertak e . T h e  facilities are  ad equ ate  
for g rad u a te  study and  research  th ro u g h  th e  coopera tion  of o th e r d ep artm en ts  
w ith in  th e  College.

O nly  candidates w ith  th e  degree of D.V.M. o r its eq u iv alen t a re  accepted, 
an d  th e  language re q u irem e n t for th e  various degrees is th e  sam e as th a t 
req u ired  in  th e  general F ie ld  of V eterinary  M edicine.

ZOOLOGY
Faculty: Jo h n  M. A nderson, A nton ie  W . B lackler, L aM ont C. Cole, F low ard E. 
Evans, Perry  W . G ilbert, Sam uel L. L eonard , W illiam  N. M cFarland, E dw ard 
C. R aney, B ernard  V. T rav is, W illiam  A. W im satt.
F ield  R epresentative : A nton ie  W . B lackler, 318 Stim son H all.
M A JO R  AND M IN O R  SUBJECTS 
A nim al Cytology 
C om parative an d  F un ctio na l 

A natom y 
C om parative an d  C ellu lar 

Physiology
ADM ISSION R E Q U IR E M E N T S . A pp licants fo r adm ission to g rad u a te  study  
in  Zoology m u st sub m it scores of th e  G rad u a te  R ecord  E xam in ation  A p titu d e  
and  A dvanced Biology Tests. I t  is im p o rta n t th a t th e  ex am ina tion  be taken  
as early  as possible in  th e  year o f ap p lica tio n  an d  th a t scores be sub m itted  
n o t la te r th a n  m id-F ebruary .

A ll app lican ts  should  have com pleted  th e  eq u iv alen t of a w ell-rounded  
college m ajo r in  zoology an d  should  have som e fo u n d atio n  in  th e  p a rtic u la r 
phase of zoology they  desire to  pursue. Courses in  organ ic chem istry , e lem en 
tary  physics, an d  calculus should  also have been  com pleted . A lthough  an 
exceptional s tu d en t m ay be ad m itted  w ith o u t hav ing  finished o ne o r m ore 
of these requ irem ents, h e  should  th en  expect to  rem ain  in  residence beyond 
th e  m in im u m  period  to m ake u p  th e  deficiencies.

Ecology 
Endocrinology 
H istology an d  Em bryology 
In v erteb ra te  Zoology
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LANG U A G E R E Q U IR E M E N T S . For th e  M aster’s degree, proficiency is 
re q u ired  in  F rench, G erm an, o r R ussian . T h e  re q u irem e n t for th e  Ph.D . 
degree is e ith er  (a) proficiency in  any  two of F rench, G erm an , o r R ussian , 
or  (b) a h ig he r level o f proficiency in  any o ne o f these. F o r foreign studen ts 
whose na tive  language is n o t E nglish  th ere  is no  language re q u irem e n t for 
th e  M aster’s degree, an d  proficiency in  only one o f F rench, G erm an , o r R ussian  
is re q u ired  for th e  Ph.D . degree.

Research and Study O pportunities
T h e  F ield  of Zoology offers excellent o p p o rtu n itie s  for g rad u a te  study  and  

research in  all phases of zoology, b u t p a rticu la rly  in  th e  descrip tive an d  
ex p erim en ta l aspects of th e  follow ing special subjects: com para tive an d  
ce llu lar physiology, com para tive an d  v erteb ra te  anatom y w ith  em phasis on 
th e  fun ction al ap p ro ach , developm en ta l biology, endocrinology, general 
ecology, histology an d  descriptive em bryology, in v erteb ra te  zoology, p a ra 
sitology, an d  system atics an d  biology of fish.

M em bers of th e  staff a re  especially qualified  to  d irec t research  in  th e  su b 
jects listed, b u t research need n o t be lim ited  to  these subjects. T h e  research  
in terests  o f th e  m em bers o f th e  staff a re  b road ; in  g enera l they  m ay be 
sum m arized as follows:
J . M. A nderson: genera l and  com parative anatom y o f inverteb ra tes , w ith  

em phasis on  th e  fun ction al histology an d  histochem istry  o f o rgan  systems.
A. W . B lackler: o rig in  of sex cells an d  nucleo-cytoplasm ic in te rac tio n  in  

developm ent.
L. C. Cole: general ecology w ith  special em phasis o n  p o p u la tio n  p heno m en a 

an d  th e  m athem atica l theo ry  of populations.
H . E. Evans: com para tive v erteb ra te  m orphology  an d  th e  p ren a ta l develop

m en t o f th e  dog.
P. W . G ilbert: v erteb ra te  functional anatom y, i.e., co rre la tion  o f h ab its  and  

activities of v erteb ra tes w ith  th e ir m orphology , biology of elasm obranch  
fishes w ith  em phasis on  rep rod u ctive  p a tte rn s  an d  sense organs.

S. L. L eonard : general endocrinology w ith  special em phasis o n  th e  anatom ical, 
physiological, an d  b iochem ical aspects o f th e  m echanism s o f ho rm on e 
action , rep ro d u c tio n , g row th and  m etabolism .

W . N. M cFarland: com para tive physiology, osm otic an d  ionic regu la tio n , 
re sp ira tio n  w ith  special em phasis o n  its re la tio n sh ip  to  en v iro n m en ta l 
con tro l, an d  th e  physiology o f fishes.

E. C. R aney: systematics, life h istory, an d  behav io r o f E astern  N o rth  A m erican 
freshw ater an d  shore fishes.

B. V. T rav is: biology an d  con tro l of a rth ro p o d s  affecting m an , taxonom y of 
parasitic  protozoa.

W . A. W im satt: histology, histophysio logical, and  h istochem ical ap p ro ach  to 
problem s of rep ro d u c tio n , com para tive p lacen ta tio n , an d  h ib e rn a tio n .

F or sum m er research  gran ts and  assistantships in  zoology a t th e  M useum  
of N o rth ern  A rizona consu lt th e  F ield  R epresentative .

Courses
All courses carry  B iological Sciences num b ers  unless o therw ise in d ica ted .

S tudents in  th e  F ield  o f Zoology are advised th a t th e  listing  o f courses below  
does n o t necessarily signify th a t a ll th e  courses w ill be offered in  1968-69.
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E N TO M O L O G Y  351. IN T R O D U C T O R Y  PA R A SITO LO G Y
410. PROBLEM S IN  F U N C T IO N A L  V E R T E B R A T E  A NATO M Y  
Spring te rm . C red it fou r hours. Offered in  a lte rn a te  years. Prerequ isites: B io
logical Sciences 311 (C om parative A natom y) an d  consent of th e  in stru ctor. 
M r. G ilbert.

T h is  course is in ten d ed  for a lim ited  n u m b er of advanced studen ts  who 
have done exceptionally  well in  Biological Sciences 311. I t is an  advanced 
course, involving dissections an d  experim en ts, w ith  em phasis on  th e  s tru c tu ra l 
an d  functional ad ap ta tion s  of represen ta tive verteb ra tes to  th e ir en v ironm en t. 
As a sup p lem en t to  regu la r labo ra to ry  exercises, each s tu d e n t will be expected  
to select a p ro jec t an d  p rep are  a substan tia l te rm  re p o rt on  h is w ork.
412. SPECIAL H ISTO LO G Y : T H E  B IOLOGY OF T H E  ORGANS 
Spring te rm . C red it four hours. L im ited  to eigh teen  students. P rerequisite : 
Biological Sciences 313 (H istology). M r. W im satt.

T h e  m icroscopic and  u ltra s tru c tu ra l o rgan iza tion  of th e  p rin c ipa l v erteb ra te  
organ  systems is s tud ied  in  re la tio n  to th e ir  developm ent, fun ction al in te r 
action , an d  special physiological roles. T h e  o rgan iza tion  of th e  course involves 
s tu d en t p artic ip a tio n  in  “ lecture-sem inars" and  th e  prosecu tion  of in d ep en d en t 
p ro jec t w ork su p p lem en tary  to  th e  reg u la r w ork o f th e  labora to ry . T h e  la tte r  
enables stud ents  to  gain  p rac tical experience w ith  h istological an d  h is to 
chem ical p rep ara tiv e  techniques.
470. IC H T H Y O L O G Y
(Consult th e  course listing  in  th is A nnouncem en t for th e  F ield  of Ecology and  
E vo lu tionary  Biology.)
476. ADVANCED IN V E R T E B R A T E  ZOOLOGY
Spring term . C red it four hours. Prerequ isites: Biological Sciences 371 o r th e  
equ ivalen t, an d  perm ission of th e  in stru ctor; en ro llm en t lim ited . M r. A nd e r
son.

Lectures an d  sem inars (involving s tu d e n t p a rtic ip a tio n  by m eans of 
p rep ared  reports) o n  significant p roblem s in  in v erteb ra te  zoology; labora to ry  
and  field w ork on selected in v erteb ra te  groups.
511. C E LL U LA R  PHYSIOLOGY 
Fall te rm . C red it th ree hours. Staff.

512. C O M PA R A T IV E  PHYSIOLOGY 
S pring te rm . C red it four hours. Staff.
513. E X P E R IM E N T A L  EN D O C R IN O L O G Y
Fall te rm . C red it two o r th ree  hours. Prerequisites: organ ic chem istry  and  
physiology, an d  consent of th e  in stru c to r. M r. Leonard .

L ectures on  th e  anatom y an d  physiology of th e  v erteb ra te  endocrine glands, 
g lan d u la r in te rre la tio n sh ip s, m echanism s of ho rm on e action , chem ical and  
physiological p roperties  o f th e  horm ones, assay m ethods. L aborato ry  includes 
sm all an im al surgery, m icro tech n iqu e  for th e  endocrines, an d  illu stra tiv e  
experim ents on  th e  effects of horm ones.
516. SPECIAL T O PIC S  IN  C O M PA R A T IV E  PHYSIOLOGY
(C onsult th e  course listing  in  th is  A nnouncem en t for th e  F ield  o f Ecology and
E volu tionary  Biology.)
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E N T O M O L O G Y  551. ADVANCED PA R A SIT O L O G Y  (PR O T O Z O A  AND 
H E L M IN T H S )
E N TO M O L O G Y  552. ADVANCED PA R A SITO LO G Y  (M EDICAL 
EN TO M O L O G Y )
561-562. Q U A N T IT A T IV E  ECOLOGY
(C onsult th e  course listing  in  th is  A nnouncem en t fo r th e  F ield  o f Ecology an d  
E vo lu tionary  Biology.)
584. E X P E R IM E N T A L  EM BRYOLOGY
S pring  term . C red it th ree  o r fo u r hours. P rerequ isites: B iological Sciences 385 
(A nim al Em bryology) an d  consent o f th e  in stru c to r. M r. B lackler.

A n advanced course in  an im al d evelopm en t in  w hich  stress is la id  on 
p rac tical m an ip u la tio n s  ca rried  o u t by th e  students.

N U T R IT IO N
A pplican ts w ishing to  study  tow ard  an  M.S. o r  a P h.D . in  th e  genera l area 
o f N u trit io n  should  consu lt A nim al N u trit io n  on  page 55, Food an d  N u trit io n  
on  page 88, an d  Food Science an d  T echnology  on  page 92. A professional 
degree of M aster o f N u trit io n a l Science is ad m in is te red  by th e  G rad u a te  
School of N u trit io n . S tudents in te rested  in  th e  la tte r  p ro gram  should  consu lt 
th e  A n n ou n cem en t of th e  G rad u a te  School of N u tr it io n  an d  should  d irec t 
th e ir  correspondence to  D ean R ic h a rd  H . B arnes, 124 Savage H all. (Also see 
p age 156 o f th is  A n n ou n cem en t.)



ADVANCED PROFESSIONAL DEGREES
Advanced professional degrees are designed as preparation and training 
for a special profession.* T he admissions, requirements, and curricula 
for such degrees, as approved by the Graduate Faculty, are announced 
by the faculty of a professional school or college, which, for this pu r
pose, acts as a Division of the Graduate Faculty. Degrees are awarded 
upon recommendation of the Division to the G raduate Faculty. Detailed 
information regarding admission or academic requirements for any 
professional degree is included in the Announcem ent 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 pro
fessional degrees listed below are approved by the G raduate Faculty.

ARCH ITECTURE, FINE ARTS, REGIONAL  
PLAN NING
T he following three degrees are administered by the Division of Archi
tecture and Fine Arts of the Graduate School. Inquiries should be ad
dressed to the listed professor.

For more detailed inform ation on these degrees, as well as those in 
architectural structures, architectural history, and art, see also the 
Announcem ent of the Graduate School: Social Sciences.
MASTER OF A R C H ITEC TU R E (M.Arch.). T rain ing 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 James O. Mahoney.)
MASTER OF REGIONAL PLANNING (M.R.P.). T rain ing for a pro
fessional career in the field of city planning or regional planning. 
(Professor Kermit C. Parsons.)

EDUCATION
Two professional degrees are administered by the Field of Education of 
the Graduate School. T he programs leading to each of the degrees in-
* T he  following are advanced degrees which are also first degrees of a school or col
lege and therefore are not subject to the jurisd iction of the G raduate Faculty. For in 
formation regarding them, address the school or college indicated.
Bachelor of Laws ...............................................Law School
Master of Engineering (Aerospace)  G raduate School of Aerospace Engineering
Master of Business Administration ) _  .Master of Public A dm inistration ( ..........G raduate School of Business and Public

) Administration
Doctor of Medicine ........................................ Medical College, New York City
Doctor of Veterinary Medicine ..................... Veterinary College
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elude courses, seminars, projects, and investigations which will develop 
the student’s ability to perform  acceptably the professional duties 
required of the several types of educational specialization.
MASTER OF ARTS IN TEA CH IN G  (M.A. in T.). This program is 
designed for and limited to those preparing for teaching in elementary 
and secondary schools. T he 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. T he student will be required to demonstrate his or her teaching 
skill in a supervised field experience. Completion of a twelve-month 
program, or two and two-fifths residence units is required.
D O CTO R OF EDUCATION (Ed.D.). T he program for this degree is 
designed to prepare the candidate within a broad cultural context for 
positions of professional leadership in education. T he program of 
studies must include advanced work in each , of the following: edu
cational psychology, history or philosophy of education, educational 
measurement and statistics, and research in education. At least fifteen 
hours of credit must be earned in courses other than those in profes
sional education. A minimum of sixty-five credit hours beyond the Bach
elor’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.

Professional Teaching
M ASTER OF SCIENCE FOR TEACHERS (M.S.T.). This is a co
ordinated program of training in the biological and physical sciences 
for prospective and 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 G raduate School. De
tailed inform ation may be obtained from the Graduate School Office, 
Sage G raduate Center.

ENGINEERING
T he degree of Master of Engineering is administered by the Engineering 
Division of the Graduate School. Specially oriented graduate programs 
of study are in the areas of agricultural, chemical, civil, electrical, indus
trial, materials, mechanical, and nuclear engineering, and in engineering 
physics. T he following titles designate the Professional Masters’ degrees 
offered in engineering: Master of Engineering (Agricultural), Master of 
Engineering (Chemical), Master of Engineering (Civil), Master of Engi
neering (Electrical), Master of Engineering (Engineering Physics), Mas
ter of Engineering (Industrial), Master of Engineering (Materials), 
Master of Engineering (Mechanical), Master of Engineering (Nuclear).
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T he Graduate School of Aerospace Engineering administers the Master 
of Engineering (Aerospace) degree program.

T he general requirements for the degrees listed above are:
1. 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 engi

neering 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. T he 
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 
the sixth anniversary of their receiving the Bachelor of Engineering 
degree.

T he Announcem ent of the College of Engineering  should be con
sulted for further details on the professional Masters’ programs in the 
various fields.

IN DU STR IAL AND LABOR RELATIONS
MASTER OF IND U STRIA L AND LABOR RELATIONS (M.I.L.R.). 
T he program leading to this degree provides a basic course of graduate 
study for those with professional interests in industrial and labor rela
tions and further provides limited opportunities for specialized pro
fessional study where broad competence has been established. This de
gree is administered by the Division of Industrial and Labor Relations 
of the Graduate School. More inform ation may be obtained by writ
ing to the School of Industrial and Labor Relations, Ives Hall.

LAW
T he following two degrees are administered by the Division of Law 

of the Graduate School. T he Announcem ent of the Law School should 
be consulted 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.
DO CTO R OF T H E  SCIENCE OF LAW (J.S.D.). This degree is in 
tended primarily for the student who desires to become a proficient 
scholar by original investigation into the functions, adm inistration, his
tory, and progress of law.
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MUSIC
D O CTO R OF MUSICAL ARTS (A.Mus.D.). This degree is appropri
ate for m ature composers who seek further professional training as well 
as knowledge of the other arts and humanities, both to enrich their cre
ative perspectives and to prepare them for the teaching of composi
tion and theory at the university level. It is administered by the D epart
m ent of Music, acting as a Division of the G raduate School for this 
purpose.

N U T R IT IO N A L  AND  FOOD SCIENCE
T he following two degrees are administered by the Division of N utrition 
of the Graduate School. More information may be obtained by writing 
to the Graduate School of N utrition, Savage Hall.
MASTER OF N U T R IT IO N A L  SCIENCE (M.N.S.). This program em
phasizes fundam ental study in the basic sciences that can lead to special
ization in such areas as nutritional biochemistry, public health, n u tri
tion, hum an and clinical nutrition, and international nutrition. In 
addition, for candidates interested in the biological sciences, the pro
gram serves as a valuable prelim inary for more advanced graduate 
study.
MASTER OF FOOD SCIENCE (M.F.S.). T he fundam ental sciences, 
chemistry, biochemistry, and bacteriology, that are involved in food 
processing and utilization, are emphasized. Electives are available to 
meet individual needs in engineering, economics, marketing, business 
adm inistration, and international programs. T he specialized training 
serves as a preparation for technical work as related to the food industry 
or for more advanced graduate study.

VETERINARY MEDICINE
D O CTO R OF SCIENCE IN VETERINARY M EDICINE (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 per
sons in the basic and clinical sciences who need more specific, advanced, 
scientific, and professional knowledge in order to equip themselves for 
careers in teaching and research. This degree is administered by the 
Division of Veterinary Medicine of the Graduate School.

The University expects that all graduate students at Cornell Uni
versity shall, at all times, act with a mature and morally responsible 
attitude, recognizing the basic rules of society and the common rights 
of others.
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140
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Resources, N a tu ra l C onservation, 67 
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Seed T echnology , 48 
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103
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122
Soil Science, 48 
Statistics, 134 
Surgery, V eterinary , 140 
System atic Psychology, H isto ry  of 

Psychology an d , 122 
T axonom y, Insect, 81; P lan t, 63
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Toxicology, Insect, 81 
V egetable Crops, 137 
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V eterinary  Pharm acology, 140 
V eterinary  Surgery, 140 
V eterinary  V irology, 140 
W ildlife Science, 67 
Zoology, 149; Inverteb ra te , 149; V er

teb ra te , 74
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teria ls Science C en te r

C en te r fo r R adiophysics an d  Space 
R esearch, 40-41 

C en te r fo r W a te r Resources, 43 
C hange o f status, 8 
C h in a  P rogram , 29-30 
C linic, see H e a lth  services 
C onduct, 179
C ornell A eronau tica l L ab orato ry , 44 
C orne ll-H arvard  A rchaeological E x

p lo ra tio n , 46 
Cornell-Sydney U niversity  A stronom y 

C en ter, 41 
C ounseling  service, 19-20 
D egree program s, 7, 153-156 
Degree req u irem en ts, 8-13, see also 

en tries  fo r in d iv id u a l F ields of 
study

D ep artm en t o f H ou sin g  an d  D in in g  
Services, 22 

D ivision o f B iological Sciences, 41-42 
D octor o f M edicine, 153 
D octor of Philosophy , 7 
D orm ito ry  accom m odations, 22 
D up lica tio n  of degrees, 7 
E duca tional P lacem en t Service, see 

P lacem en t Service 
E duca tional T es tin g  Service, 7 
E m ploym ent: effect on  fellowships, 

15; effect on  residence cred it, 12- 
13; o p p o rtu n itie s  fo r p art-tim e , 18; 
o p p o rtu n itie s  fo r wives o f g rad u a te  
s tudents, 18-19; see also R esearch 
assistantships, an d  T ea ch in g  fellow 
ships

E ng ineering  degrees, p rofessional, 154 
E nglish  proficiency, 7 
E xam inations: A dm ission to  C an d i

dacy, 9, 10; F in al (M aster’s degree), 
9; F inal (Thesis) (Ph.D . degree), 10; 
fo reign language, see L anguage; 
q ualify ing , 10; see also en tries  fo r 
in d iv id u a l F ields o f study 

E x tram u ra l study , 12-13, see also E m 
p loym ent 

F am ily  accom m odations, 22 
Fees: A pp lica tion , 6; C an d id a te  for 

D egree O nly, 25; ex tension  fo r pay 
m en t of, 24; G eneral, 25; fo r h ea lth  
services, 21, 25; In absentia, 26; re-
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fu n d  of, 26; reg istra tio n  deposit, 
24; re in sta tem en t, 24; Sum m er Ses
sion, 26; Sum m er R esearch, 26; 
T hesis, 25-26; see also T u itio n  

Fellowships, 14-17; ap p lica tio n  for, 
13, 16; no tification  date , 16; teach 
ing, 14; see also en tries  for in d iv id 
u a l Fields o f study  

F ield  R epresentatives, 48 
Fields of In stru ction , 48-152, see also 

In d ex  o f F ields an d  M ajo r and  
M inor Subjects, 157 

F in a l E xam in ation , see E xam inations 
F inancial su p p o rt, 13-19 
F oreign language, see Language 
F oreign  students , see In te rn a tio n a l 

studen ts 
G an n ett M edical C linic, 21 
G eneral Fee, 25 
G eneral in fo rm atio n , 19-23 
G rad u a te  C enter, 22 
G radu ate  R ecord  E xam in ation , 6, 7; 

see also en tries  fo r in d iv idu a l Fields 
o f study

G radu ate  School of M edical Sciences, 
46-47, 98

G radu ate  w ork taken  elsew here, see 
R esidence cred it 

H ea lth : h istory, 21; requ irem en ts, 20- 
21; services, 21 

H ig h e r Proficiency F oreign  L anguage 
E xam in ation , see L anguage 

H ost Fam ily  P rogram , 20 
H osp ita l, 21
H ousing  an d  E nv iron m en ta l Studies 

C en ter, 40 
H ousing  an d  d in in g  services, 22 
Im m u niza tio n , 20-21 
In absentia study, 26 
In d ex  o f Fields o f In stru c tio n  and  

A pproved  Subjects, 160 
Insurance: m edical, 21; m o to r ve

hicle, 23
In te rn a tio n a l A gricu ltu ra l D evelop

m en t P rogram , 30-31 
In te rn a tio n a l Legal Studies, 31-32 
In te rn a tio n a l s tudents, 20 
In te rn a tio n a l S tu den t Office, 20 
In te rn a tio n a l Studies C en ter, 28 
In te rn a tio n a l studies program s, 28-38 
L anguage: exam inations in , 10; in 

s tru c tio n  in , 10; su b stitu tio n  of, 10 
L atin  A m erican P rogram , 32-33 
L ehm an Fellowships, 16 
L ibraries, see U niversity  L ib raries

L iving arrangem ents, 22 
Loans, 18
M arried  s tu d e n t housing , 22 
M aterials Science C enter, 42 
P art-tim e studies, 12-13, see also E m 

ploym ent 
Pho to  Science S tudios, 45 
P lacem ent Service, 23; E ducational, 

23
Professional degrees, 153-156 
P ro -ra tin g  o f tu it io n , see Em ploym ent 
Professors-at-Large, 3 
Provisional candidates, 8 
Q ualify ing  ex am ina tion , see E xam 

inations
R adiophysics an d  Space R esearch 

C enter, see C en te r fo r R adiophysics 
an d  Space R esearch 

R efunds o f tu it io n  an d  fees, see T u i
tion  o r Fees 

R egents Fellowships, 16 
R eg istra tion  as C an d id a te  for D egree 

O nly, 25 
R eg istra tion  deposit fee, 24 
R eg is tra tion  o f m o to r vehicles, see 

M otor vehicles 
R epresentatives, Field, 48 
R esearch assistantships, see A ssistan t

ships
R eserve Officers’ T ra in in g  Corps, 4 2 - 

43
R esidence cred it, e lig ib ility  as affected 

by em ploym ent, 12; tran sfer of, 11- 
12

R esidence hall accom m odations, 22 
R esidence h a ll assistantships, see As

sistan tships 
Resources fo r research  an d  advanced 

study, 26-47 
Sage G ra d u a te  C enter, 22 
Sage H osp ita l, 21
Scholar Incentive P rogram  (New York 

State), 16
Scholarships, 14, see also en tries  for 

in d iv idu a l Fields of study 
South  Asia P rogram , 33-35 
Southeast Asia P rogram , 35-37 
Soviet S tudies, 37-38 
Special C om m ittee, 8-9; C h a irm an  of, 

9
Special facilities an d  service o rg an i

zations, 44—17 
Special resources for research  an d  a d 

vanced study, 26-44 
S ta tu tory  Divisions, 24
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Statistics C enter, 43 
S tu den t u n ion , see W illa rd  S tra ight 

H all
Sum m er R esearch, 12; fellow ships for, 

17
Sum m er Session, 12 
T eachers, M aster of Science for, 154 
T each in g  fellow ships, 14 
T es t o f E nglish  as a F oreign L an 

guage, 7 
T hesis, 11; fee, 25-26 
T ran sfe r o f residence cred it, 11-12 
T u itio n , 24-25; p ro ra tin g  of, see  E m 

p loym ent; re fu n d  of, 26; Sum m er 
Session, 26; Sum m er R esearch , 26; 
see also Fees 

U niversity  A rchives, see U niversity  
L ibraries

U niversity  L ibraries, 26-28; Archives, 
27; special collections, 27-28 

U niversity  Press, 45—16 
U niversity  Professors-at-Large, 3 
V accination , 20-21 
W a te r Resources C en ter, 43 
W illa rd  S tra igh t H all, 22 
X ray, 21


