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PROCEEDINGS OF THE
TENNESSEE ACADEMY OF SCIENCE
FOR 1962

JAMES L. WILSON, Secretary
Belmont College, Nashville, Tennessee

MEETINGS OF THE EXECUTIVE COMMITTEE
FEBRUARY MEETING

The Executive Committee of the Tennessee Academy
of Science was called to order by President W. B. Jewell
at 7:45 pM on February 2, 1962 in Room 312, Joint
University Library, Vanderbilt University. Members
present were Henry C. Allison, Clinton L. Baker, J.
Gordon Carlson, William G. Downs, Jr., Willard B.
Jewell, Myron S. McCay, Albert J. Myers, Elsie
Quarterman, Richard Stevenson, Helen L. Ward, and
James L. Wilson.

Minutes of the November Executive Committee and
Annual Business Meeting were approved unanimously.

The Secretary reported that new applications for
membership received since the Annual Meeting total
17, with 57 members dropped. A previous report at
the annual business meeting indicated that 52 members
were dropped for non-payment of dues, which is now
revised to 40. The people have received eight dues
notices from the Treasurer since 1959. Including the
above changes, the total of regular members (not in-
cluding library members) now stands at 813.

The Treasurer presented copies of the Auditors’ Re-
port. After discussion of various aspects, the report,
which is printed in the JOURNAL, was approved.

The President presented his list of committee assign-
ments for 1962, including the current members of the
Executive Committee and a list of the 1962 section
chairmen. A few of the committee members had not
acknowledged their appointments, and a complete, cor-
rect list was deferred.

The President reported that the National Science
Foundation had informed him by telephone that no
state would be allowed grants totalling more than
$30,000. The three Academy proposals were larger
than this amount; budgets for the Junior Academy and
Visiting Scientists Program were reduced, but that for
the much smaller Collegiate Division proposal was left
intact.

The President recommended that Dr. Ward and Dr.
Baker be re-elected to serve as Editor and Director of
the Reelfoot Lake Biological Station respectively for
the next three years; these officers have three-year terms
according to the Constitution. The President also recom-
mended that Dr. Myers and Dr. McCay be re-elected to
serve as Sponsors of the Collegiate Division and Junior
Academy respectively. The above recommendations
were put into motions which were passed.

The Director of the Reelfoot Lake Biological Station,
who is also Academy Conference representative, com-
mented on the Academy Conference meeting held at

Denver with the AAAS in December. He remar

that the information supplied by the various acade;

for inclusion in the Academy Directory was very s

especially with relation to the programs and actj

of the academies.

A letter dated April 14, 1961 to the President of
Academy regarding the use of the AAAS research
was discussed. The letter contained a table s
marizing the use of this fund in the past by the vaj
academies, various suggestions regarding policy foj
use and distribution of these funds, and a reques
recommendations by the Academy. No formal a
was taken, but the general feelings expressed (w
will be forwarded to the AAAS by Dr. Jewell)
as follows:

1) A much larger proportion, although not all, o
available funds for grants-in-aid of rese
should be allocated to those states in which ¢
funds are inadequate.

2) While agreeing that a major portion of
available funds should be allotted direc
students, grants to teachers also should be &
particularly high school teachers or teache
“poor” colleges and universities; such suppor
doubtedly would benefit the students of
teachers. Some preference might be give
those projects most likely to benefit prosp
science teachers.

The Sponsor reported on the Collegiate Di
meeting held Saturday, November 25, 1961; the p
presented are contained in the printed program fo
Academy. The papers adjudged best were:

Biological Sciences: “Evidence for a Spontal
Translocation in Mus musculus,” by Faydine
Tusculum College.

Physical Sciences: “History and Oddities of the I
ber Pi,” by Mose Mallette, University of Chb
nooga.

The following officers were elected for the new
President: Dwayne Ayres, Tusculum College
Vice-President: Katherine Taylor, Tusculum Col
Secretary-Treasurer: Sue Reynolds, Tenn. Poly. I
Reporter: Terry Fortune, Memphis State Unive
A majority opinion of the Collegiate Division i§

it would suit its members better if the Senior Aca

annual meeting were held at a time other than
giving weekend.

A Collegiate Division meeting in the western I
of the state at Lambuth College on March 10, 2
similar meeting for the middle region under the
tion of Professor Arthur Cook of Peabody. pro
April 7, are planned. The meeting for the €
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region, arranged by Don Jackman, a Maryville College

student, will be held in mid-April.

The Sponsor of the Junior Academy presented and
discussed the following topics concerning the Junior
Academy activities:

1) Regional Science Conferences:

Martin College, Pulaski, January 20,
“Topology,” Dr. Billy Bryant

University of Chattanooga, January 20, 1962,

“Alaska,” Dr. Royal Shanks

2) At the annual TJAS Information Meeting, No-

vember 25, 1961, Dr. W. W. Grigorieff, Director

of University Relations Division, ORINS, pro-
posed and outlined two possible training programs
in which ORINS could offer “off season” as-
sistance in the manner of the “FRONTIERS OF

SCIENCE” institutes arranged in 1961 by the

Washington Academy of Science.

a) Extension of the annual Junior Science Honors
Day, Oak Ridge, to include laboratory ex-
periences throughout the first week of June.
This opportunity will be explored by TJAS
and ORINS, with assistance from the Union
Carbide Nuclear Company, in 1962.

b) High School Teachers Institute, one week,
January-May, 1962. This potentiality has
been endorsed by the Superintendents of the
Clarksville and Chattanooga Schools, and by
various teachers and principals. TJAS has
proposed that Dr. W. W. Wyatt, University
of Tennessee, be requested to organize this
special program of science teacher training.

3) Other suggestions from the TJAS Information
Meeting, November 25, 1961 :

a) Dr. Richard Raridon, Memphis State, sug-
gested that “Community Programs for High
School Science Teachers” might serve the
purpose of the “Frontiers of Science” Institute
offered by the Washington Academy. In this
connection, a recent NSF statement regarding
the greater value, efficiency and economy of
the “in-service™ institutes. as compared to the
Summer Science Institutes. adds significance
to Dr. Raridon’s idea.

b) Mr. ponrad Bates, Chattanooga High School
Physics teacher, noted the training value of

{:lt.no.r Academy participation, and appealed
aid to students and teachers in finding and

eXploring effective projects. -

p;y'sii:“t‘::chMajor. Clarksville High School

See Scienes _It_erl and Director o.f the Tennes-

B, year-old pro alent _Search. revngwed thp 17-

2o‘yel;’]r-gram of TSTSﬂ and its relation to
old program of NSTS. Tennessee

’ 10th among 4 participating stat

Sldent  Jewe)) advised th pJ e

ONSOr of the necowe: ¢ Junior Academy

%ed budger for IS;lt); for reducing the pro-

62-63 from $17,500 to

1962,

S~

B

ber of subject matter divisions from five to

four (Botany, Chemistry-Earth Sciences, Physics-

Mathematics-Astronomy, Zoology) and by im-

posing corresponding 20% reductions on other

budgeted items.

5) At the request of the Chairman of the Commit-
tee for Junior Academies of the AAAS Academy
Conference, the Sponsor of TJAS presented a
paper entitled “Regional High School Science
Conferences” at the 128th meeting of the Associa-
tion, December 28, 1961, Denver, Colorado.

The TJAS Sponsor has been requested to serve
as Chairman of the Junior Academy Committee
at the 1962 meeting of AAAS in Philadelphia. It
has been approved that representatives of the

State Junior Academies shall be invited to par-

ticipate at this meeting in an initial program of

Junior Science papers. Presumably one boy and

one girl from the Senior High School Division

will be invited to participate.

6) A grant of $10,500 has been provided by NSF
for a proposed AAAS survey of the Junior and
Collegiate Academies of Science. Although the
Sponsor of TJAS, along with two other state spon-
sors, was asked to consider acceptance of the
organization and supervision of this national sur-
vey, he has been forced to withdraw his name
from this consideration list because of teaching
duties. It is hoped, however, that the TJAS Spon-
sor may be able to assist with this valuable study
in the southeastern United States in the summer
of 1962,

7) Members of the Tennessee Academy of Science
are cordially invited to attend the first spring
meeting of TJAS at Martin, Tennessee, March
23-24. A tour of the Reelfoot Lake area is
planned for the afternoon of March 23.

This Executive Committee meeting adjourned at
10:15 pM and met the next morning at 9:00 AM in
the Faculty Room of the Divinity School, Vanderbilt
University.

The President read a letter from Dr. Claude Chad-
wick inviting the Academy to hold its 1962 Annual
Meeting at George Peabody College on Thanksgiving
weekend, November 23-24. The President again pointed
out some objection to holding the meeting on Thanks-
giving weekend, but he emphasized the fact that most
schools cannot hold the meeting at any other time dur-
ing the fall because of the lack of rooms for meetings
while classes are in session. A motion accepting this
invitation was seconded and passed.

Suggestions for changes in the Distinguished Teachers
Certificate were requested by the Secretary before re-
printing.

The Treasurer reported that, under present condi-
tions, the Academy Treasury could afford about $1,200
a year assistance for running the offices of the Editor
and Secretary. A motion was passed that $50 per
month be allotted for secretarial help to the Editor
and to the Secretary.

Subsequent discussions of the Executive Committee
were concerned with:
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1) The compiling of a history of the Tennessee
Academy with the suggestion that the possibility
be explored for having this completed as a Mas-
ter's degree thesis. No further action was taken.

2) The merits of the General Session of the annual
meeting. Invited, survey-type papers from selected
subject matter areas were suggested as being de-
sirable for acquainting the entire membership
of more recent advances.

3) The formation of a new section of the Academy
for high school and elementary science and
mathematics teachers as proposed by Dr. Arlo
Smith. A motion for approval of such a section
was passed, provided Dr. Smith obtained fifteen
signatures of high school and elementary teachers
who are members of the Academy.

4) The submission of titles and abstracts of papers
for presentation at the annual meeting. The
difficulties in obtaining titles and arranging pur-
poseful programs were noted by the President
and Secretary. Suggestions also were made for
improving the abstract request form. No formal
action was taken.

5) The request, at the suggestion of Dr. Downs, that
the Secretary assume the responsibility for find-
ing ways and means of obtaining better publicity
throughout the state concerning Academy activi-
ties.

The meeting adjourned at 11:20 AM.

NOVEMBER MEETING

The Executive Committee of the Tennessee Academy
of Science was called to order by President W. B. Jewell
at 8:00 am, November 23, 1962, in Room 101, In-
dustrial Arts Building, George Peabody College. Mem-
bers present were H. C. Allison, C. L. Baker, J. G.
Carlson, W. G. Downs, Jr., W. B. Jewell, M. S. McCay,
A. L. Myers, E. Quarterman, R. Stevenson, J. L. Wil-
son, J. L. Major (Chairman of the Science Talent
Search Committee), R. Rusk (Director of the Visiting
Scientist Program), and F. T. Wolf (Chairman of the
Fellows Committee).

The February Executive Committee Meeting minutes
were approved as corrected.

The Secretary reported that 171 applications for
membership were received this year, including 2 rein-
statements. There were 32 members dropped, and 6
members are deceased. The membership now stands at
946, plus 7 supporting members. Application blanks
for membership were sent to each of the section chair-
men with the information that 35 of the 83 persons
(42%) presenting papers were not members of the
Academy. On October 9, the Secretary sent letters to
15 newspapers and 17 television stations in Tennessee
and to the 2 wire services. The letter contained in-
formation concerning the Academy and the forthcoming
anniversary meeting along with a copy of the program.
Two letters from the Academy Conference concerned
(1) a request for a fiscal report of each National
Science Foundation-supported program in the improve-
ment of science and/or mathematics, and (2) a progress
report on a history of the Academy and steps taken to

preserve Academy archives.

The Treasurer reported $5,725.55 in cash on haj
of November 15, an amount of $450 more tha
ported at this time last year. Details concernin
penditures and savings accounts were discussed;
the report was approved unanimously.

Dr. Jewell reported the resignation of Dr. Sx
Chairman of the Membership Committee.
tremely successful chairmanship was terminated
he took a position at a state college in New Yor
James Ward was appointed as the new chairman
committee. Regret was expressed because of the r
tion of Dr. Helen Ward, the very able Editor
JoURNAL since the resignation of Dr. Shaver in 1

Dr. Allison reported that the cover of the p
was printed in gold in keeping with our Golden
versary. Because of a great demand for the p
an extra printing of 250 was made over the
1,350. v

The Editor’s report, read by the Secretary, is
lows: “The four numbers of Volume 37 (1962)
of 133 pages. This includes 22 research or
papers, of which eight are in Zoology, three
Botany, two are in Bacteriology, one is in
three are in Chemistry, three are in Mathema
two are in Geology. The reaction to the new ar
two-column format seems to be uniformly f
The work of editing the JOURNAL has been
pleasant and satisfying experience, and I regr
must relinquish the editorship due to the p
other duties. I want to express my appreciatio
officers of the Academy, the members of the E
Committee, and others for their help and su
making the JOURNAL a success. 1 want to |
pecially the Section Editors for their coopét
the work of editing the JOURNAL.” This report
proved unanimously.

The Director of the Reelfoot Lake Biologic
stated that his report would be published in the
issue of the JOURNAL.

The report of the Sponsor of the Collegiate
which was approved, follows: “Regional meet
held last spring at Maryville College, Maryvill
Peabody College for Teachers, Nashville; and
College, Jackson. Each of the regional OIg
seems to be firmly established with the fol
gional sponsors: Dr. Arnold Van Pelt, Tusc
lege, Eastern Region; Arthur H. Cook, Geor
College for Teachers, Middle Region; and
Claypool, Memphis State University, WesterD

“A grant in the amount of $3,570.00 W
from the National Science Foundation 1n SUE
Collegiate Division for the 1962-63 acader
planning meeting was held in Nashville, 1€
September 22 in this connection With all sec
state represented. The number of Papem
program of the Collegiate Division f9r
ing is a direct consequence of having fufl
grant to assist students in attending.
three times the number of papers Pf&&
Collegiate Division at any previous @t
so far as I know. A number of schools ¢
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still are not represgnted in the program or by students
attending the meetings. . ‘

“Regional meetings already are being planned for
next spring, and a portion of grant funds has been set
aside to be used in stimulating the attendance of these
meetings. .

“An application has already been submitted to the
National Science Foundation for a grant in the amount
of $4,651.00 for the 1963-64 academic year. The
general pattern of the proposed application is the same
as that of the present grant.

“The increased amount represents the hope that in-
terest in the program will increase. Also, it represents a
more realistic estimate of the expense to the students
in attending the state and regional meetings.

“Through the efforts of the state and regional student
officers and sponsors for the various regions, the pro-
gram seems to be going quite well. There is, however,
plenty of room for participation by many other schools

in the state.”
The Sponsor of the Junior Academy presented the

following summary report for 1961-62 which was ap-
proved after reading:

1) The Junior Academy of Science offers encouragement and
experience for exceptional high school science students in
the demonstration and discussion of science research
projects, in a manner similar to that of adult research
scientists.

2) TJAS meetings:

Information and Council Meetings TAS, Martin—Novem-
ber 24-25, 1961

Regional Science Day meetings—February 24, 1962

State Science Day Program, Martin—March 23-24, 1962
Junior Science Honors Day and Council Meeting ORNL—
June 8, 1962

3) TJAS Organization and Attendance:

12 regions; Junior High and Senior High Divisions; 3
subject-area sections (Bot., Chem., Math.-Earth Sci.,
Physics-Astron., Zool.): 300 regional participants; 88 state
Tepresentatives; 350 attending State Science Day programs;
1500-2(_)00 attending Regional Science Day programs; 28
Council .Members; 30 Judges and 10 Section Chairmen for
State Science Day; 10-12 Local Committeemen and Assis-
tants led by Professor Glen H. Bremer, Chairman, Lloyd
King and Billy Edwards, UT-MB.

4) Honors Awarded:
lei:icmn winners; AAAS Award Winners (TJAS repre-

Ve 10 NJAS-AAAS, Philadelphia, 1962)—Parke

’ €, Treadwell High School, Memphis, and Robert

: Carney, Isaac Litton High School, Nashville.

) Lectures:

S Regional Science Lectures: St
lfoot Lake by Dr. Arlo 1.

& Memphjs,

) NSF Visitor-:

~ James Corwin, Chemistry D

ate Science Day Lecture—
Smith, Southwestern College

5. ; epartment, Antioch College,
L muc?m:m: 'Your_ Junior Academy obviously re-
B onated assistance, since the program is so
oo the budget ¢ modest.”
udgets:

9, none; 1959 $8,880; 196
: g » 58,8801 1960-61, $10,000; 1961-62,
i 196263, 313 375 1963-64, $15,000 (proposed).

> _\eport: Outline g 1A s
co.llncﬂ e duties and opportunities for

Nein, < - ]

Puglilcr;‘i’(e)l of N-!A§ feépresentatives, Philadelphia,
of Ay 'I'q(éf\;’m"lﬂg TIAS papers; (3) publica-
; fures ong S; (d) promotion of Regional
* TIAS Chapters; (e) invitation to

g Nation

AL SCIENCE Sgy J

CE Epyc, MINARS ¢ NaT
ATION ExposiTioN. e ) A2

In response to an inquiry by Mr. Major, it was de-
termined that expenses for stamps, printing, etc., in the
Science Talent Search could not be defrayed from the
Junior Academy grant.

The Director of the Visiting Scientist Program
presented to the Executive Committee members an out-
line copy of a progress report and printed copies of the
program announcement and roster of visiting scientists.
The details of the program were discussed.

The Chairman of the Fellows Committee presented
the names of five members selected to become Fellows
of the Academy. The Executive Committee passed a
recommendation that these be presented by the Chair-
man at the Annual Business Meeting.

The Chairman of the Distinguished Teacher Awards
Committee tead the names of those recommended to
receive awards. This list of nominees was approved.

The Chairman of the Science Talent Search Commit-
tee presented and discussed the 1962 report of the com-
mittee. Copies of a report concerning all of the previous
Tennessee Science Talent Search Winners were dis-
tributed.

Dr. Jewell reported on a petition to the Executive
Committee secured by Dr. Arlo 1. Smith for the forma-
tion of the new Science-Mathematics Teacher Section.
It contained more than the 15 signatures required by
the Constitution for the formation of a new section, and,
if approved, would hold its organizational meeting at
9:30 aM Saturday, November 24, 1962. A motion was
passed that the petition be granted.

The Secretary read a letter from Dr. Kenneth A. Fry
extending an invitation from the Science and Mathe-
matics Division of the University of Chattanooga to the
Tennessee Academy of Science to hold the annual
meeting of the Academy at the University during the
Thanksgiving vacation of 1964. A motion was passed
that the invitation be accepted if it was intended for
1963.

A resolution, presented by Dr. Quarterman needed
revision. The revised resolution will be presented in
the minutes of the Annual Business Meeting.

Dr. Jewell read a resolution from Dr. A. W. Jones
concerning repeal of the Tennessee anti-evolution law.
After considerable discussion, there was general agree-
ment that little could be done before reapportionment
of the State Legislature. A motion was passed that the
resolution be tabled for the present.

Dr. Jewell read a letter from Jacob W. Shapiro, a
Ph.D. candidate at Peabody, requesting financial as-
sistance from the Academy for certain aspects of his
research. A motion was passed that the request not be
granted since the Academy does not have the funds.

A request was received from the Research Commit-
tee asking the Executive Committee for $32 of Academy
funds to be spent for a AAAS research grant. A motion
was passed granting the request.

A letter from Dr. Glenn Gentry suggested that authors
of papers published in the JOURNAL should be members
of the Academy. The suggestion was discussed, but no
action was taken except that the suggestion be delivered
to the new Editor.

Dr. Albert Myers stated that personal reasons will
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force him to resign as sponsor of the Collegiate Division
at the end of the year.

The disposition of indirect cost funds obtained from
Academy-sponsored grants was discussed. It was gener-
ally agreed that the funds would go into the Academy
Treasury, but directors could draw from these funds
for necessary items.

A motion was passed that Dr. James J. Friauf be
elected the new Editor of the JOURNAL if permission to
assume this duty is obtained from the head of his de-
partment at Vanderbilt.

The meeting adjourned at 1:30 PM.

THE SEVENTY-SECOND MEETING

The seventy-second, GOLDEN ANNIVERSARY.,
meeting of the Tennessee Academy of Science was held
November 23-24, 1962, at George Peabody College,
Nashville. Claude S. Chadwick was Chairman of the
Committee on Local Arrangements and Henry C. Alli-
son, The University of Tennessee Martin Branch, was
Program Chairman.

Two hundred forty-eight persons registered for all
sections of the Academy on Friday in the lobby of the
Industrial Arts Building. The General Session, chaired
by W. B. Jewell, was held Friday morning in Room 202,
Industrial Arts Building. Five papers were presented.

Section meetings of the Senior Academy were held
Friday afternoon in various rooms of the Home
Economics, Industrial Arts, and Payne Buildings. The
Annual Business Meeting was held at 4:40 PM Friday
in Room 202, Industrial Arts Building.

The Annual Dinner, attended by 122 persons, was
held in the Cumberland Room of the Peabody Student
Center at 7:00 pM Friday. Dr. Seldon D. Feurt, Dean
of the College of Pharmacy at the University of Ten-
nessee, Memphis, spoke on the “Development of the
Tranquilizer Gun.”

An Advisory Council Meeting of the Junior Academy
and an Executive Council Meeting of the Collegiate
Division were held at 9:00 pm Friday.

Registration for the Collegiate Division took place
on Saturday morning at 8:30 AM in Room 5 of the
Payne Building. At 9:00 aMm, the Collegiate Division
met in four sections (Botany, Chemistry, Physics, and
Zoology-Geography) for presentation of papers. An
organizational meeting of the new Science-Mathematics
Teacher Section was held at 9:30 aM with the presenta-
tion of six papers. An informational meeting of the
Junior Academy was held at 8:00 AmM with the presenta-
tion of seven papers.

Although no field trips were organized for the pro-
gram, Dr. R. H. Hardie, Director of Dyer Observatory,
Vanderbilt University, invited all interested pesons to
visit the observatory after the dinner Friday evening.

ANNUAL BUSINESS MEETING OF THE ACADEMY

The Business Meeting of the Academy was called to
order in Room 202, Industrial Arts Building, at 4:30
pPM by President W. B. Jewell. The minutes of the
Business Meeting of 1961, published in the JOURNAL,
were not read. The minutes of the Executive Commit-
tee meeting on February 2-3, 1962, were summarized
by the Secretary. The minutes of the above meetings

were approved.

The Treasurer presented an interim report, and
Editor’s report was read by the Secretary. Both
ports were approved, and the following resolution
adopted with regard to the Editor’s report:

BE IT RESOLVED that the Tennessee Academ
Science in its 1962 Annual Business Me
highly commends Dr. Helen L. Ward for her y
of service as Editor of the JOURNAL and for the
job she has done. It is with regret that her res
tion is accepted.

The Sponsor of the Junior Academy presente
report which was approved.

The Secretary reported 171 applications for mej
ship plus an additional 11 received since the st:
the meeting. A motion was passed that these 18:
sons be elected members of the Academy.

The Sponsor of the Collegiate Division presen
report which was approved.

Dr. Jewell reported that the Executive Commii
approved a petition, supported by more than |
quired number of signatures, for the formatios
new Science-Mathematics Teacher Section. F
nounced also that the 1963 meeting of the A
would bz held at the University of Chattanooga
the Thanksgiving holidays.

The following resolution was submitted |
Quarterman:

BE IT RESOLVED that, on this the 50th Anr
of the founding of the Tennessee Aca
Science, it is appropriate that we pay
homage to those of our membership whi
the Academy during its early years and
main members of the Academy to the pre!
We wish to express our sincere apprec
their long devotion and many valued st
the Academy, to declare our affection
personally, and to bestow due honor upe
this time. We wish to express extreme
that some of these “elder statesmen
Academy could be present with us on
occasion, and also to express great I€gte
cumstances did not permit some of the:
members to attend the celebration of the
niversary of the Academy.
BE IT FURTHER RESOLVED that the S
authorized and instructed to send the §
the Academy and a copy of the above T
each of these members individually.

The above resolution was adopted, and
sent to Miss Jeannette M. King, Dr. G€%
field, Dr. Hugh D. Miser, Mr. Roscoe Nunr
A. Webb. L

The following progress report in qllﬂl_ne
by the Director of the Visiting Scientist £

1) The Director met with directors of ol s
programs in Washington on April 2, 178~
2) Announcement of the program Was made
the state April 13, 1962. ) .8
3) The Director met with the area cOOIC “
Short Term Institute Program and e
Nashville on May 11-12, 1962, to ©OF
Scientist Program.
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4) The Director established an office for conducting t_he
work of the program, using the facilities of the Physics
Department of the University of Tennessee, and employing
clerical and secretarial help.

5) During the summer of 1962, letters were sent _tq colleg_e

b presidents in Tennessee, teachers who were participants in
the Short Term Institute Program, persons whose names
were on the mailing list of the JOURNAL of the Tennessee
Academy of Science, and to persons nominated by several
individuals interested in the program. Those letters asked
for nominations of people who might qualify as Visiting
Scientists. Over 1,200 letters were sent. About 330 re-
plies were received from professional scientists indicating
further interest in our program. ..

6) Questionnaires were sent to the 330 scmntlst.s.and more
than 220 were returned. About 12 letters declining further
participation in the program were'received._

7) A planning conference was held in Knoxville on Septem-
ber 28-29, 1962 and attended by officers of the Academy,
the members of the Advisory Committee to the Director
of the Program, sponsor of the Junior Academy Program,
and a representative of the Tennessee State Department of
Education. At this meeting the Director made a detailed
report of his work to date and outlined the procedures
for continuing the Visiting Scientist Program. Also at this
meeting, criteria were established for selection of the final
Roster of Visiting Scientists.

8) Subsequent to this meeting the final selectioq was made
by the Director after further correspondence with many of

v the scientists who had returned questionnaires.

9) A brochure describing the Visiting Scientist Program has
been mailed to more than 2,000 science and mathematics
teachers throughout the state.

10) The principal of each high and junior high school in Ten-
nessee has been sent a letter of explanation, a copy of the
brochure, a copy of the Roster of Visiting Scientists, a re-
quest form for inviting the Visiting Scientist, and a return
envelope. This material includes all detailed instructions
necessary for a school to initiate proceedings for obtaining
a Visiting Scientist.

I1) An additional announcement has been sent to the press of
the state calling attention to the fact that our program is
now under way.

12) A financial report, as of October 31, 1962, has been sub-
mitted.

13) We are NOW in a position to accept and process invitations
from schools, It is our hope to schedule more than the
120 visitations proyided for in the budget. A program
Similar to the one outlined above is being proposed for
next year,

Academy Conference and AAAS Representative
Presented the following report: “Our Academy is an
- Of the American Association for the Advance-

w of Scnence. and in good standing. I attended, as

° " Tepresentative, botp the Council meetings of this

. OClation anq the Academy Conference last December
L oonver, Colo,
] " are 247 affiliates of which 42

-1C1N

are academies
e . The Association gained 12,000 new mem-
o 84T With a pregen high of 70,000. Special at-
! l‘ﬂg,made to increase the lay membership.
ﬂt‘lons policy and present program em-
e further. Work of scientists, to foster co-
“T:)ng sc1entxst, and the advancement of
€ and public understanding of science.’
nizing a southeastern divi-
: Their annual budget
0.0 and they are able to add
_-‘9 “' :rzezl(')tto 1their feserve. I urge all of you

cademy COafready a men_]ber.
indation nference feceived a  National
grant of $1() () for a national sur-

On

10 $2.000,00)

vey of the status of the junior academy movement.
Considerable committee activity and further meeting in
Memphis in February resulted in the appointment of
Dr. J. B. Hopperton, of New Mexico, as director of the
project. Our own M. S. McCay gave a very excellent
report to the session of Junior Academies, sponsored
by the Academy Conference, on ‘The Nature and Pur-
pose of Regional Science Meetings.’

“The History of Science Committee made little
progress during the year. Twenty-eight academies re-
plied to an inquiry. Twenty-one have compiled his-
tories; the Committee recommends ihat each Academy
take proper steps to safeguard their archives. All
academies replying except three have their records
stored with a permanent office or organization. These
three are Hawaii, Kansas and Tennessee who state that
records are ‘kept by the Secretary.’

“The AAAS asked each Academy for their opinion
on whether the program of their awarding grant funds
to Academies should be continued (no Academy gets
less than $100 per year; some more). Twelve Academies
replied (Tenn. was one) and all favored continuation
of the grants on the present basis. Of the other 35,
perhaps they do not favor a continuation. No change
will be made for the 1962 grants,

“Last year each Academy was requested to submit
a brief summary of the activities for 1961. A few re-
plied. From these replies I glean the following:

“Alabama has created their tenth section; the Section
for Engineering. Their annual dues were raised from
$3.00 to $5.00.

“Activities of the Ohio Academy involve eleven
mailings to the membership during the year.

“Pennsylvania sponsored a Science Writing Confer-
ence, supported by gifts from industry, to provide up-
dated science materials for kindergarten through the
twelfth grade. Their completed publications are now in
use in 200 schools in Pennsylvania, New York, Ohio
and the Phillipines.

“In Hawaii, a series of lectures was sponsored, as
were teacher’s science seminars.

“Academy of Southern California has nine meet-
ings per year, seven science subject-matter sessions
each year, a Junior Academy meeting and the Annual
Meeting.

“New Mexico Academy has produced science films
for circulation among the high schools as part of their
visiting scientist program.

“South Dakota received three National Science
Foundation grants: a Visiting Scientists Program, a
Junior Academy Program of Conference, and a Travel-
ing Science Kit Program.

“Montana Academy, reading the handwriting on the
wall, incorporated as a non-profit organization. They
are governed by a Board of Directors with appointed
administrative officers.

“More than forty Academies received one or more
NSF grants for a total of close to one-half million dol-
lars.  Twenty-four have grants for Visiting Scientists
Programs and NSF hopes that all academies will spon-
sor such a program.”

The Chairman of the Science Talent Search Com-
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mittee presented the following report: “Each of the
twenty-seven winners in the seventeenth Tennessee
Science Talent Search was presented a certificate of
award and a T.S.T.S. gold-filled pin.

“A program to honor them and state winners in the
Tennessee Junior Academy of Science was arranged at
Oak Ridge. This was the third year such a program was
offered at the Oak Ridge Nuclear Laboratories. A full
day’s study of the laboratories and a banquet meeting
that night marked June 7 as a day to be remembered
by the members of this honors group and their spon-
soring teachers.

“The composite data sheet was sent to more than
fifty institutions of higher learning. Many letters were
written at the request of the members of the honors
group or inquiring institutions. An article was published
in the Academy JOURNAL and two articles appeared in
the Tennessee Teacher. These articles gave the results
of the seventeenth Tennessee Science Talent Search and
the follow-up on winners in the previous sixteen
searches. Fuller reports were mimeographed for dis-
tribution to interested parties. Fifty copies were sent
to Science Service, Washington, D.C. for distribution
to all state chairmen of Science Talent Search.

“James B. Delano, Manager, Propulsion Branch,
Propulsion Wind Tunnel Facility, Arnold Center, was
appointed by the President of the Academy to serve
on the Science Talent Search Committee. He has
written and distributed articles to the science and
mathematics teachers in Tennessee’s senior and junior
high schools. He has extended to these teachers an in-
vitation to become members of the academy and par-
ticipate in its program as well as that of the Junior
Academy of Science.

“I etters have recently been written to winners in the
last ten talent searches. Information gathered from
responses to these letters will be used in a 1963 report
to be released next spring.”

Dr. Jewell announced a communication from Dr.
Keim stating that ORNL will be happy to continue its
support of the Science Talent Search.

The Chairman of the Membership Committee re-
ported on the continued increase of members at a steady
rate over the last five years: As of January, 1958—592;
1959—653; 1960—708; 1961—815; 1962—817; No-
vember, 1962—954.

The Chairman of the Fellows Committee submitted
the following names of members of the Academy,
recommended by the Executive Committee, for election
as Fellows:

Dr. Frank H. Barclay, Biology, East Tenn. State Col-

lege, Johnson City.
Dr. Edgar D. Eaves, Mathematics, University of
Tenn., Knoxville.

Dr. James J. Friauf, Zoology, Vanderbilt University,
Nashville.

Dr. Gustav H. Lundberg, Mathematics, Vanderbilt
University, Nashville.

Dr. Richard Stevenson, Biology, East Tenn. State
College, Johnson City.

A motion passed to approve them as Fellows.
The following names of teachers, whose nominations

were approved by the Executive Committee, were re
and recommended to receive Distinguished Teag]
Awards:
Mrs. Jo W. Clarke, Cohn High School, Nashy
Biology.
Mr. James Davis, Dobyns-Bennett High Sch
Kingsport, Chemistry.
Mrs. Evelyn Dooley, Central High School, Colum|
Mathematics.
Mr. Doyle Gaines, Macon County High Schy
Lafayette, Biology.

Mrs. Olivyn Hardison, Central High School,

lumbia, Biology.

Mr. Frank H. Maples, Jr., Tennessee High Sch

Bristol, Chemistry. :
Mrs. Blanche C. Standefer, Bledsoe County K
School, Pikeville, Biol.-Chem. .
Mrs. Mabel N. White, Greeneville High Sch
Greeneville, Chemistry.
A motion passed to approve them for Distingui
Teacher Awards.

The Chairman of the Necrology Committee n
note of the passing of Dr. Edward C. Blom, Mr. Fi
M. Robbins, Dr. Judson H. Robertson, Dr. Roya
Shanks, Dr. Paris B. Stockdale, and Mr. Robei
Walker. A motion was passed to have the above n:
entered on the minutes as an expression of the sens
loss to the Academy of these loyal members.

The Chairman of the Research Committee pre
the following report:

“During the past year the Research Committel
ceived four applications for support totaling $453
made four awards totaling $453. The $32 exces
expenditures over income from the AAAS was a
tribution from the Academy. Awards were made &
following: Malcolm Gordon, a student at White
tion High School, Memphis, $70, to undertake
‘Analysis of the UV Spectra of Organic Isomers’;
liam D. Lasater, a student at Belmont College Nash
$93, to study ‘Improvements of Methods and ]
niques in Preparation and Preservation of Zool
Specimens’; Ray Hefferlin, a professor of physics
Southern Missionary College, $150, to perform
Analysis of Known Atomic Oscillator Strengths i
Hope of Finding Significant Trends’; William Ei
graduate student at the University of Tennessee, :
to collect specimens with a view to a ‘Revision 0
Red Maple Section of Acer (Aceraceae).’

“The Committee received three inquiries aftel
funds had been exhausted. It would, no doubt, B
vantageous if more requests were submitted; hov
the Committee felt that the funds were awarde
very worthy endeavors.

“The Committee has prepared a uniform appli¢
blank which is now being used. We have written
letters soliciting applications and have asked the k
of the JOURNAL to insert notices in that periodical
we have asked each recipient of a grant to give
brief report of progress at the end of the grant

The Chairman of the Resolutions Committee
mitted a resolution (printed separately followin
minutes of this meeting). A motion to approv
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resolution and to send copies to Dr. Felix Robb and
pr. Claude Chadwick was passed.
The Chairman of the Nominating Committee pro-
posed the following slate of officers: et
President: Henry C. Allison, The University of Ten-
nessee Martin Branch, Martin,
President-Elect: James W. Ward, Vanderbilt School
of Medicine, Nashville.
Secretary: James L. Wilson, Belmont College, Nash-
ville.
Treasurer: William G. Downs, Jr., Tennessee Poly-
technic Institute, Cookeville.
Since there were no nominations from the floor, with
the unanimous consent of the members present, the
Secretary was instructed to cast one ballot representing
the unanimous vote of the members present.
The following resolution was presented from the
floor by Dr. Arthur W. Jones:
WHEREAS, at the December, 1960 meeting of the Ten-
nessee Academy of Science, a resolution was adopted
by the Academy urging the Legislators of the General
Assembly to repeal the Tennessee law which prohibits
the teaching of Biological Evolution in the tax-supported
schools and colleges, for reasons set forth in that
resolution as follows:
This law is, in the opinion of leading scientists and
educators, a detriment to scientific training of Ten-
nessee teachers and students, and it is a deterrent in
attracting scientists and science teachers to the State.
This law is, by its very nature, contrary to democratic
Practices and beliefs in that it is a law directed to-
ward control of the thoughts of men. The existence
of this law is an embarrassment to the citizens of
Tennessee and to the United States, and, in fact, to
the free world inasmuch as it is ajmed at suppression
of free inquiry and has been used in propaganda
against us,
WHEREAS, the 1960-61 General Assembly failed to
Tepeal the aforesajq law,
BE IT Resoryep that as this

en by aPpearing as amicus curige ;
A lcus curiae in the Scopes case.,
1t made i 4

s arlld' p}lblicly invites other groups and in-
S 10 join in urging repeal of this law.

A motion ¢
.~ 10 approve the above resoluti
. majoriy " ution was passed

e
otion thep Was made that the Executive Commit-

The Annug| Business

r R!Pokr
OF THE RESOLUTIONS CoMMITTEE oF

T
ENNEssEE ACADEMY oF ScIENCE
1962

Meeting adjourned at 5:45 pu.

my of Science, inc]uding
the Junior Academy of
pleasant, profitable, and
i k. ngs at George Peabody
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WHEREAS, the success of these meetings has resulted
from the efforts of the officers and sponsors of these
organizations, the chairmen of the respective sections,
the members of the Committee on Local Arrangements,
Claude S. Chadwick, Chairman, J. Houston Banks,
Arthur H. Cook, H. Craig Sipe, Henry T. Waddell, and
the Tri Beta Club of George Peabody College, from
the recognition given the meetings by the local press,
television and radio stations, and from the generous
hospitality of our host institution,
BE IT RESOLVED, therefore, that the Tennessee Academy
of Science express its gratitude and sincere apprecia-
tion to these and all others who have contributed to the
success of these meetings, and
BE IT FURTHER RESOLVED that these resolutions be in-
cluded in the minutes of the Tennessee Academy of
Science and published as a part of the Proceedings of
this meeting and that copies be sent to Dr. Felix C.
Robb, President of George Peabody College for
Teachers, and to Dr. Chadwick, Chairman of the Com-
mittee on Local Arrangements.
Respectfully submitted by the Resolutions Committee:

Nelson Fuson

Mark M. Jones

G. H. Lundberg, Chairman

SEVENTEENTH ANNUAL
TENNESSEE SCIENCE TALENT SEARCH—1962
Sponsored and Financed by the
Tennessee Academy of Science
Director: Mr. James L. Major, Chairman,
STS Committee; Physics Teacher,
Clarksville High School. Clarksville, Tenn.

National Honors Group

Carney, Robert Leon, Isaac Litton H.S., Nashville, “Synthesis
of Pseudotropines.”

Pigg, Jay Cee, Catholic H.S., Knoxville, “Electroluminescence.”

Sapp, Edwin Robert, Central H.S., Columbia, “Color in Simple
Copper Amine Complexes.”

Shoemaker, Rheada M., Sacred Heart H.S., Memphis, “Effects
of Daily Ingestion of Alcohol on Rats.”

Stults, Carol Lorna, Hillsboro H.S., Nashville, “Kinetics of
Photochemical Reduction of Benzophenone in Isopropyl
Alcohol.”

Winners of the Tennessee Science Talent Search
(In addition to those listed in the

National Honors Group)
Bell, Robert K., Clarksville H.S., Clarksville, “Comparison of
River Waters Before and After Pollution.”
Burroughs, Judy Faye, Carter H.S., Strawberry Plains, “Bone
Marrow Transplantation in Mice.”
Busler, William J., Christian Brothers H.S., Memphis, “An In-
expensive Gas Chromatograph.”

Clayton, Roderick D., Oak Ridge H.S., Oak Ridge, “Respiration
Rate as Measured by Reduction of Methylene Blue.”
Cobble, Clark Robert, Hillsboro H.S., Nashville, “Effects of

Gibberellic Acid on Molds.”
Galbreath, John C.. Hillsboro H.S., Nashville. “Detecting Hydro-
gen Nuclei with a Magnetic Resonance Spectrometer.”
Gordon, Malcolm A., White Station H.S., Memphis, “Ultra-
violet Spectra of Isomers."”

Hamner, G. Henry, Clarksville H.S., Clarksville, “Mathematical
Puzzles.”

Hand, Birney LaRoy, White Station H.S., Memphis, “Biological
Factors of Weightlessness.”

Harold, David W., Central H.S,, Memphis, “Cryogenics.”

Hutcheson, Robert N., Hillsboro H.S., Nashville, “Effects of
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Gibberellin on Plant Growth.” )
Jamison, James Jay, Bearden H.S., Knoxville, “Capillary Action.”
Jamison, Michael Ray, Tennessee H.S., Bristol, “Optical Illustra-

tions.”

Leinart, Glen T., Central H.S., Knoxville, “Buried Treasure
Problem.”

Leydorf, William F., Notre Dame H.S., Chattanooga, “Young's
Modulus.”

Mayhew, Larry D., Cohn H.S., Nashville, “A Development of
Prime Numbers.”

Morgan, Charles G., Central H.S., Knoxville, “Rationality of
Square Roots.”

Pittman, Roland N., Memphis Technical H.S., Memphis, “Nu-
clear Magnetic Resonance.”

Rasnick, William H., Tennessee H.S., Bristol, “Radioactivity.”

Riddick, James R., Oakhaven H.S., Memphis, “Radioactivity.”

Sprague, Parke D., Treadwell H.S., Memphis, “Molecular Weight
of Cellulose Propionate.”

Waters, Joe W., Clarksville H.S., Clarksville, “Study of the
Electron.”

GENERAL SESSION
Friday, November 23, 10:00 am
Room 202, Industrial Arts Building
W. B. Jewell, Chairman

A Cooperative Program in Graduate Education be-
tween ORNL and the Southern Universities. H. B.
Willard, Oak Ridge National Laboratory.

Since its inception, ORNL has been concerned with
science and engineering education. The Laboratory
has encouraged professors and students in neighboring
colleges and universities to use their magnificent and
often unique facilities. In particular, a graduate fellow-
ship program has been in effect the past 14 years;
selected students sponsored by the Oak Ridge Institute
of Nuclear Studies come to the Laboratory to do thesis
research under the joint direction of ORNL staff mem-
bers and university advisors. Under this program, some
26 different universities have granted an average of 5
Ph.D. and 1 M.S. degrees per year, principally in the
fields of biology, chemistry, and physics. In the present
stage of the scientific manpower shortage it was de-
cided to expand and improve this program. Other
means of involving the ORNL staff and facilities more
directly in graduate education also have been explored.

Recent Improvements in the Seyfert 24-Inch Tele-
scope. R. H. Hardie, Dyer Observatory, Vanderbilt
University.

The 24-inch primary mirror of the Seyfert Telescope
has been remounted in a flotation-type support system
which results in its being least constrained while ac-
curately located in a fixed position. Current studies in-
dicate a finer image form than was formerly achievable.

A Photographic Approach to Occultation T iming.
C. D. Geilker, Dyer Observatory, Vanderbilt University.

At the September 10 occultation of Saturn by the
moon, an experiment was made to determine the time
of the occultation photographically, using an instrument
of six inch aperture and equipment such as would be
available to the average amateur. The method is ac-
curate to a few seconds and permits the measurements
and final determination to be made under the relatively
non-stressful conditions of one’s study.

Panel Discussion—Activities Within Certain State
Agencies of Interest to the Tennessee Academy of

Science. Harold N. Mullican, Billy G. Isom, Rajy
Sinclair, Tennessee Stream Pollution Contro] §
Tennessee Department of Public Health. Glenp @
and C. E. Ruhr, Tennessee Game and Fish Commij
H. L. Bruer, Department of Agriculture, Diyis
Plant Industry.

An  Action Program for Superior and Tal
Students. Jacob W. Shapiro, George Peabody ¢

SECTION MEETINGS
Friday, November 23, 1:30 pm

BoTANY SECTION
Room 3, Home Economics Building
Robert B. Channell, Chairman

Cytological Studies in the Genus Uniola (Gram
Harris O. Yates, Vanderbilt University.

Seven species of the genus Uniola were ¢
cytologically to determine the meiotic chrom
number and behavior at diakinesis. Meiotic mate
U. latifolia was obtained from the Interior
Plateau, that of U. virgata from Jamaica, and ¢
all other species from Costal Plain populations.

Twelve bivalents were formed in Uniola la;
sessiliflora, U. ornithorhyncha and U. nitida. T
four bivalents were formed in U. latifolia and |
in U. paniculata and U. virgata.

Together with evidence from other sources, |
sults of this study support the hypothesis that i
is composed of discordant taxonomic elements
senting two or three different genera.

A Comparison of Some Physical, Chemica
Biotic Properties of Quinland Lake and its E
David W. Eldridge, Tennessee Polytechnic Insti

A series of limnological investigation were pel
on a small lake located ten miles from Cookeville
nessee. These studies were concerned with a co
son between the lake and its effluent with reg
dissolved oxygen, pH, thermal factors, total
salts, and plankton populations.

Seed Reproduction and Seedlings in The
Dentaria (Cruciferae) in Eastern North Amerie
A. Harriman, Vanderbilt University.

The five species of Dentaria in eastern North /
are high polyploid, rhizomatous perennials whicl
ously have been interpreted as an agamic e
Seed reproduction is here reported for D. lat
D. heterophylla, D. multifida, and D. diphylla
first time in Tennessee populations, where these ;}
sometimes occur sympatrically. Seed reproduct
D. laciniata from southern Ohio was discovered
Lucy Braun in 1957; the present report is thol
be the first for seed reproduction in the last
species. The cotyledons of D. heterophylla a
multifida are strictly hypogeous—the first photosy
organ is true leaf—while in D. diphylla one col
is hypogeous and one is epigeous, as is alsc.)
D. laciniata. Although the evidence is indire
seeds of all four species are believed to havq DE
duced sexually. In view of the differences in S
development, this information will contribl'lt
understanding of the evolution of these species:
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The Cytology of Two Species of Schoenolirion
(Liliaceae). Harry L. Sherman. Vanderbilt University.

Schoenolirion croceum and S. texanum are mor-
phologically similar species whose ranges overlfip in
the Cumberland Plateau region of Alabama and m'the
wet pinelands and prairies of eastern Texas. Populations
of both species are highly localized, and the Alabama
populations are widely separated from those in Te)_(as
by the Mississippi Embayment region from which
neither species has been reported.

Other than possible statistical differences, flower
color seems to represent the only easily-recognized
character by which the two species may be dis-
tinguished. However, populations of S. croceum from
middle Tennessee, northern Alabama, and the granitic
region of Georgia have haploid chromosome numbers
of 15 and 16, while S. texanum from both sides of the
Embayment region has a haploid number of 12.

It seems likely that karyotype studies may provide
clues concerning the differentiation and migration of
these cytological races, and they should help to decipher
evolutionary relationships within the genus as a whole.

The Proportion of Antagonists to Non-antagonists
for Escherichia coli and Staphylococcus aureus in
Samples of Local Soils. Nathanael A. Harrison, Edward
E. Noble, and Arlon H. Way, Tennessee Polytechnic
Institute.

Soils were randomly sampled from various localities
in and around Cookeville, Tennessee. These samples
were screened for antibiotic producing bacteria active
against Escherichia coli and Staphylococcus aureus.
Their proportion to non-antibiotic producing bacteria
Wwas determined.

Forty-five samples were screened against each of the
Wo bacteria. It was found that approximately four-
tenths per cent of the colonies were antagonistic for
Escherichia coli and approximately one per cent showed
antibiotic activity against Staphylococcus aureus.

Shoot Apex Struciure in Agave lechugilla Torrey.
:i:nesh M. Moore, University of Tennessee Martin

ch.

The shoot apex is only a small cluster of cells in the
embryo, In a seedling and young adult, it is usually
Symmetrical, appearing cone-like when viewed in the
i Of the cotyledonary slit byt dome-like when
st Inu:ﬂ: Plane at right unglels to the cotyledonary

€T plants, the apex is almost symmetrical

a : : =
PPears in median longisection as a broad dome.
V€ Zones character;

“Stablisheq at least by the time the first leaf has reached

'lﬂl ;f one-fourth inch. They include (1) a l-layed
‘H a)n; €orpus, (3) a flank meristem, (4) a rib

B (r?lz 4 Zone below the flank meristem and
Pericling| divringrlstem. As the apex increases in
SI0DS in the oyter corpus become

establishment of additional
- 4.to . shoot apex these appear to

g on the Golden Aster,
ork . Shnessee Polytechnijc
€ golden asters of

Chrysopsis spp. P. L.
Institute.

the eastern Highland

Rim of Tennessee has been reported each year since
1959. Observations have been extended to cover much
of the eastern half of the state. Recently, this survey
has been extended into four adjacent states.

Most areas under observation, even to a limited ex-
tent during the three-year period, show a distinct in-
crease in population of one species. The same species
has been collected some distance over the state line in
Kentucky. In three other adjoining states, golden asters
also have been collected, but these have not been the
same as the populous species in Putnam County.

One species has been propagated for three seasons
without the germination of any seed. Viability and
germination tests have been done under laboratory con-
ditions. Also, similar tests have been carried through
one season under natural conditions with, and without,
the usual competitors.

Heterostyly in Oxalis Priceae (Oxalidaceae). David 1.
Mulcahy, Vanderbilt University.

Oxalis Priceae Small, abundant in the cedar glades
of Tennessee and elsewhere, is tristylous. However.
morphological differences sometimes associated with
tristyly, such as variation in stigmatic papillae and
pollen size, are not evident. Individual plants exhibit
rapid and extensive clonal growth, a factor which may
influence the breeding behavior of the species. Al-
though morphologically tristylous, the species is not
functionally so. Thus, of the eighteen possible pollina-
tions between and within flower types, none fails to
result in seed production. Once germination has oc-
curred, seedlings produce flowers in the relatively short
period of about three months. The limited number of
offspring obtained so far is not indicative of a particular
genetic system determining the inheritance of style
length. Analyses of additional progenies are likely to
elucidate the genetic control of heterostyly and its
evolutionary significance.

Some Characteristics of a Population of Spruce Trees.
Hal DeSelm, University of Tennessee.

During the summer of 1959, 34 Picea rubens Sarg.
were cut from forests along the crest of the Plott
Balsam Mountains near Richland Balsam Mountain in
western North Carolina. Weight characteristics, such
as bark-wood, along with branch-bole, leaf-tree ratios,
rates of accumulation of mass, and chemical con-
stituents are discussed.

CHEMISTRY SECTION
Room 208, Home Economics Bldg.
Norman Campbell, Chairman

The Effect of Coordination on the Reactivity of
Aromatic Ligands: Some Further Examples. Mark M.
Jones, Vanderbilt University.

The literature contains many examples of reactions
carried out on aromatic molecules while coordinated to
metallic ions. Two large groups of such examples may
be found in studies on the Fries arrangement and
those on the Friedel-Crafts reaction. For both of
these, numerous examples may be cited where an
aromatic ligand undergoes reactions in which the sub-
stitution occurs at those positions predicted to be most
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reactive in the free ligand. In many of the reactions
coordination appears to be a minor deterrent to the
facil reaction which can be overcome by simply al-
lowing for it when the catalyst is added.

The nature of the electronic effects which result from
coordination can be explained more readily on the basis
of molecular orbital ideas than by the use of the valence
bond method. The principal effect which must be
recognized is that the electronic shifts which occur in
most metal complexes are smaller than those predicted
by the usual valence bond treatment.

The question of the orientation of electrophilic sub-
stitution in pyridine and its various complexes can be
discussed on the basis of the electronegativities of the
coordination centers. In this instance, the experimental
evidence can be explained in terms of the electrone-
gativity differences between the atoms in the coordinate
bond.

Research in Analytical Chemistry at Oak Ridge Na-
tional Laboratory. J. C. White, Oak Ridge National
Laboratory.

The research program at the Oak Ridge National
Laboratory in Analytical Chemistry is widely diversified.
Investigations in the field of radio-chemistry include
studies on nuclear methods of analysis, use of activa-
tion analysis in analytical chemistry, the application of
radioisotopes in analytical chemistry and the resolution
of the spectra complex gamma nuclides by electronic
means. The effects of radiation on analytical methods
is being ascertained to permit the applications of various
techniques to highly radioactive solutions. Research is
also being conducted on the use of electroanalytical
methods with respect to molten fluoride salts. Other
programs include the analysis of advance reaction fuels,
high temperature-high pressure aqueous and non-
aqueous absorption spectrophotmetry and the develop-
ment of instrumental methods for continuous analysis.
A brief description of each of these programs is
presented.

LCBO Calculation of Ionization Potentials of n-
Paraffins. H. B. Kinser and L. J. Schaad, Oak Ridge
National Laboratory.

In 1951, G. G. Hall derived an equivalent orbital
method, which he used semi-empirically for the cal-
culation of the ionization potentials of n-paraffin hydro-
carbons. His calculation involved applying the linear
combination of bond orbital (LCBO) procedure to an
infinite chain of CH, groups and imposing boundary
conditions to make the chain of desired length for each
paraffin. This neglected the effect of the two terminal
hydrogen atoms in each paraffin.

It can be shown that the boundary conditions used
by Hall do not impose the precise limiting conditions
that he states. We are using the semi-empirical LCBO
method with the inclusion of the effects produced by
the terminal atoms. The present progress in this re-
search indicates that good correlation of calculated
with experimental ionization potentials will be obtained.

Liquid-liquid Interfacial Area Determination Using
a Liquid Scintillator. C. V. Chester and J. S. Newman
(Currently at University of California, Berkeley), Oak
Ridge National Laboratory.

A technique for measuring interfacial area betweg
an aqueous solution of an alpha emitter and a liqu;
scintillator has been devised. The short-range alp|
particles produce light scintillations in the organic phg
within a few microns of the liquid interface; the
are detected by a photomultiplier, analyzed by pul
circuitry, and counted. A theoretical relation for e
tracting the interfacial area from the observed count
was derived. In the technique, it is necessary to inclu
a light absorber to offset the scattering effects of {
droplets; otherwise, the specific interfacial area wo
be independent of the measured count rate. In a py
liminary series of experiments, the interfacial area p;
duced in a small mixer was measured and found to
proportional to the 1.6 power of the impeller speg
This technique of measuring interfacial area has the
vantage of requiring low activity levels and is amena
to rather exact mathematical analysis.

A Study of the Stoichiometry of the Reduction
Alkaline Earth Sulfates by Hydrogen. W. D. Bond, (
Ridge National Laboratory.

The reduction of alkaline earth sulfates by hydroj
in the 750-930° C temperature range involves the |
lowing reactions where Me—Mg, Ca, Sr, or Ba:

MeSO,-+H,—>MeSO;+H,0 (1)
MeSO;—>MeO SO, (2)
4MeSO;—>MeS-+3MeSO, (3)
7H,+350,—>6H,0-+H,S+-S. (4)
4MeO—-2S,—>3MeS+MeSO, (5)
MeS-+-SO,—>MeSO,+S. (6)
MeS--H,0—>MeO-+H.S (1)

The reaction products can be explained on the i
of these equations. Experimental studies of each
the reactions qualitatively agree with -thermodynz
calculations. The solid product of reduction of Mg
was MgO, whereas the solid product for CaSOy, Sk
and BaSO, reductions was primarily the metal s
The solid products are explained by the way in W
the sulfites of the alkaline earth elements thers
decompose. Magnesium sulfite decomposes prim
by equation (2); calcium, strontium, and barium sul
decompose by equation (3). The results of the
tion of alkaline earth sulfates with hydrogen sugg
general mechanism for high temperature reductio
sulfates. The proposed mechanism involves reductio
the sulfate to the sulfite with subsequent therma:
composition of the sulfite and reaction of the red
gas with the sulfite decomposition products.

“Interface Mechanism for Uranium Extraction
Amine Sulfate. W. J. McDowell, Oak Ridge Nat
Laboratory.

In the extraction of metal ions by organic sol
of aqueous-insoluble alkyl ammonium salts, the m
nism by which the metal species transfers acros
aqueous-organic interface cannot be determined D!
usual equilibrium studies. In an effort to elucidat!
mechanism, studies were made of the interfacial t€
of the system investigated and the kinetics of the
fer of S330, from an organic phase containing
decylamine sulfate to an acid-sulfate aqueous |
containing uranium. These latter experiments Wer¢
in a manner that might detect the transfer of
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uranium species from aqueous to organic phase.

Two different aqueous phase situations were ex-
amined: (1) low sulfate, where most of the uranium
exists as the uranyl ion, and (2) 0.50 M sulfate where
most of the uranium exists as the disulfate complex.
In the latter situation, an increased rate of S35 transfer
during uranium extraction (at a given organic/aqueous
total sulfate ratio) gave strong evidence for an anion
exchange mechanism such as 3(R;NH,),S0,+4UO,
(804)2* —(R,NH;) 4UO,(SO,) ;4+SO,2~. In the for-
mer (low sulfate situation), no such evidence was
obtained. Since the method of examination was the
same in both cases and of comparable sensitivity,
it appears reasonable to conclude that evidence for
anion exchange in the low sulfate system would have
been obtained if such exchange were taking place.
Thus, it appears that neutral species transfer, e.g.,
3(RyNH;) »,50,4-U0,80,— (R,NH,) ¢UO5(SOy) , is
possible where aqueous neutral or cationic species
predominate, and anionic species transfer is possible
where aqueous anionic species predominate. No claim
is made that the two mechanisms are mutually exclusive.

The Kinetics of Uranyl Sulfate Ion Exchange with a
Strong Base Resin. J. S. Watson, Oak Ridge National
Laboratory.

A study of uranyl sulfate anion exchange rates with
Dowex 21 K indicated that uranyl sulfate in the resin
behaved essentially as a single anion independent of in-
dividual species in solution. The rates of uranyl sulfate
loading on sulfate- or chloride-equilibrated resin was
satisfactorily predicted from the self-diffusion coefficients
of the ions involved provided the uranium ion had a
~2 charge, e.g., UO,(SO,),—2. The rate predicted if
the uranium ion had a —4 charge, e.g., UO,(S0,),—4,
Was notably higher than that observed experimentally.
€ rate at which uranium is eluted from the resin by
c_hlonde solutions also appears to be governed by a
single uranjum Species, but this is not the same ion in-
volved in loading. The ion involved in elution is
Probably U0, ++ " pyy this has not been confirmed be-
Cause the_ S_Etlf-diﬁ“usion coefficient of this ion in an
‘mgf;;e;m IS very difficult to determine.
Bein.. b’;’?}?}ntlhests mul.lmlat.imz of Gamma-H.ydrox_\;',
F"n, Adiafny Glutamic Acig from thF Maidenhair
B Un'um pedmum. James R. Azzi and Gordon
i o WVETSity of Tennessee.

' '.Nroxythz Simultaneoys discovery in 1955 of gamma-
;15 f;ln(lia-methyl glutamic acid by Virtanen and

._“w hasn by Pollard and Steward, little clear
O utilizagio ogetn'l‘eported on the_ mode of synthesis
3 N | bls new amino acid. In order to ob-
thecoy abelled Mmaterial for feeding experi-
Mpound wyg 1solated from the maidenhair

. €Xposi :
Clig,. POSINg a plang (4 4, atmosphere enriched

- ed fern plant w, -
Cuyy k as placed in ; je i
.H essicator |jq R 1 jar covered with

100 microcuries of C-14
S generator apparatus in-
the lid. The plant in
growth chamber con-
-C of light during the day
osphere in the greenhouse
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at night. Four similar treatments were used at two-day
intervals. The plant then was carefully removed from
the soil and divided into two portions, one leaves, one
stem and roots. The portions were extracted in 70%
ethanol, then water, and the extracts concentrated.
Isolation was accomplished by desalting the extract on
Dowex-50W in the hydrogen form, removing the acidic
amino acids on Dowex-1 in the acetate form, and,
after elution of the acidics with acetic acid, reapplica-
tion to the Dowex-1 and gradient elution with acetic
acid onto a fraction collector.

Techniques used in Evaluating High-Temperature
Phase Equilibria: Application to the UO,-ThO,-0,
System. H. A. Friedman, Oak Ridge National Labora-
tory.

By employing several complementary techniques, one
may accurately determine high-temperature solid state
transitions in binary and ternary oxide systems. Re-
quired analytical data are best obtained from examina-
tions with x-ray diffraction equipment, the metallo-
graph, and the polarizing light microscope as well as
the electron probe analyzer and the electron micro-
scope. High-temperature transitions in the system
ThO,-UO,-0, are established by the results of ex-
aminations which were made by utilizing these analytical
instruments.

A description of the pressure-temperature-composi-
tion relationships limiting the fluorite cubic phase,
ThOQ-U02+x, depends on the detection of small
amounts of second phases formed by the decomposition
of the ThO,-UO, , ¢ phase. The secondary phases,
when they are present in sufficient quantity, may be
identified by the use of the X-ray diffraction equipment.
These phases, once identified, can be traced past the
limit of detection of the X-ray by the metallograph and
by the petrographic microscope (on transparent ma-
terial). Evaluations are made of the utility of each of
the described analytical methods for the detection of
secondary phases, including the electron probe analyzer
and the electron microscope.

GEOLOGY—GEOGRAPHY SEcTION
Room 11, Payne Building
M. V. Marcher, Chairman

Cotton Production in Mexico. H. G. McDowell,
University of Chattanooga.

Mexico, during the last decade, has become in-
creasingly important as a producer, and especially as an
exporter of cotton. Today, it is the leading cotton ex-
porter in Latin America and the second ranking ex-
porter in the Americas, surpassed only by the United
States. In recent years, Mexico has supplied about ten
per cent of the world’s exports of cotton. This country
has risen from a minor exporter to major importance
and has exceeded such countries as Brazil and Egypt.

The five major regions producing the greater part
of Mexico’s cotton, nearly all of which is grown under
irrigation, are: Matamoros, Mexicali. the West Coast,
Laguna, and Delicias.

Several factors help to account for Mexico’s rise in
the cotton world, namely, (1) the irrigation develop-
ments, usually in large scale government projects. (2)
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agricultural credit which makes it possible for the
grower to purchase necessary materials, and (3) the use
of improved production methods.

Several factors favor the maintenance of Mexico as
an important producer and exporter of cotton.

Geologic History of the Parana Basin in Central and
Southern Brazil. John W. Jewell, Tennessee Division
of Geology.

Summary of Ground-Water Levels in Western and
Central Tennessee from January, 1952 Through Decem-
ber, 1961. Roy H. Bingham, U.S. Geological Survey,
Nashville.

Long-term fluctuations in water level are the result
of natural or man-caused factors of a semi-permanent
nature and are usually cyclical from season to season
and from year to year. Water level data in Tennessee
reflect the relationship between water level fluctuations
and increasing ground-water use, and they may serve
as an index to ground-water availability.

Fluctuations of water level have a greater magnitude
in the limestone formations of Central Tennessee than
in the sand formations of Western Tennessee. Sand
formations have a larger storage capacity, and the water
level is affected less by precipitation and pumpage.

Geologic Exploration and Foundation Treatment for
Barkley Lock and Dam. Bruce E. Clark, U.S. Army
Engineer District, Nashville.

Barkley Reservoir Project is located on the Cumber-
land River thirty miles above its entrance into the
Ohio. It consists of a lock, concrete spillway, earth
dam, and a canal joining the reservoir to adjacent
Kentucky Lake. The foundation of the concrete dam,
lock and powerhouse is on Mississippian limestone. The
principal foundation problems have been due to the
systems of more or less vertical, clay-filled solution
channels which crisscross the area. The largest of
these, which originally crossed under the downstream
gate of the lock, is about fifty feet wide and extends
over ninety feet below the general top of rock. The
whole dam was shifted to avoid placing a hydraulic
structure over this solution channel; it would have re-
quired very difficult and costly measures to prevent
serious leakage under the structure. As a result of the
shift of dam location, part of the lower lock guide wall
had to be built over this clay-filled channel, but this
only required bridging the solution channel, as the
guide wall does not hold back water. The lock was
completed in 1961 and the foundation of the power-
house, as of the fall of 1962, is nearly complete. Four
narrow but deep solution channels were encountered
which required cut-off plugs; these were constructed by
excavating vertical shafts to cut the channels near the
upstream edge of the dam and backfilling them with
concrete. Because of detailed drilling before design of
the structures, all of the foundation problems en-
countered thus far were anticipated.

Rediscovery of the Murray Gap Fossil Locality,
Blount County, Tennessee. Robert A. Laurence, U.S.
Geological Survey.

In 1889, C. D. Walcott collected Early Cambrian
fossils on Chilhowee Mountain, Blount County, Ten-
nessee, but for many years the location of the site and

stratigraphic position of the source beds have beep
certain. During the summer of 1962, the write
discovered Walcott’s locality and collected p
specimens of primitive bivalved arthropods |
the lower sixty feet of the Murray Shale in ;
cuts along the new Foothills Parkway at Murray
The Murray Shale and overlying Hesse Quartzit
now considered to be Early Cambrian (?) [Sic]. 1
discoveries indicate that their age is, without que
Early Cambrian. No trilobites or brachiopods hay
found in the Murray Shale to date, nor have f
been found in the lithologically similar Nichols |
Grassy Cove, a Comparative Case Study in M
geography. Milos Sebor, Tennessee Polytechni
stitute.
During the last year, field work was carried
Grassy Cove, a representative karst region ¢
Cumberland Plateau. The results of this study ¢
strate (1) the uniqueness of limestone topograp
combined product of both mechanical and ck
erosional processes, hence one of the most chai
relief features of the third order; (2) the ¥
plateau-forming agencies and the function of saj
layers on upland; and (3) the human geograj
pects of small limestone valleys as social uni
high unifying power, studied on a comparative
Comparisons are made between similar for
of Tennessee, Moravia, Slovenia, Dalmatia, &
Causses. In all of these districts, which have |
vestigated, the dynamics of the physical proces
trast with the static forms of social life and cohe
of the communities.
An attempt also is made to clarify thi
terminology of karst landscape established b
Cvijic, such as dolina, uvala, polye, lapie, strug
and blato. In English literature, these terms are:
or used inconsistently. ‘
New Concepts of the Geology of the Alps @
Influence on Our Understanding of the Ap
Mountains. Richard G. Stearns, Vanderbilt U
The Alps have been investigated intenst
nearly continuously by geologists for over 1
and many of our most useful ideas in geok
conceived by the men of genius who worked tl
knowledge advances, however, ideas changes
ones take their place. The present is a tm
advances and changes in ideas on the his!
velopment of the Alps. These changes D
brought about and made possible by new t
new ideas, and additional information taF
tinued geologic mapping and drilling.
Important among the new or reempid
niques are (1) direct age dating of rocks by 8
means, (2) geophysics and (3) mICIOP
particularly of sparsely fossiliferous rOCK
new concepts are (1) gravity tectonics,
sedimentary lithology by structural move
paleogeographic reconstruction. ThesF 5
ideas have been employed, in combinati€
detailed geologic mapping, to revolutionize
ing of Alpine geology.
It is important that American g€0
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the Appalachian chain be aware of the latest develop-
ments in the Alps. Through ideas we must continue
to be bound, in part at least, to this region where there
is a more precise knowledge of the geologic processes
that formed rock types and distributed them tectonica!ly.
We must thus be continually aware of the following
possibilities in the Appalachians: (1) large nappes of
great movement which may involve all lithologies from
granite slabs, with inherited structural details, to un-
consolidated materials completely contro!led lithologi-
cally and tectonically by synchrous orogenic events; (2)
a complex system of basins and swells changing from
time-to-time which ultimately may have been tectonically
dismembered and parts moved great distances; (3) the
possibility of structures riding “piggy-back” on others
for unknown distances; (4) the possibility of ap-
parently conformable rock masses actually being a
substituted cover because of bedding plane thrusting;
(5) the possibility of authochthonous and allochthonous
structures laterally merging, or an earlier movement of
one type later controlling development of another; (6)

the possibility of large strike slip movements; and (7)

the possibility of large scale gravity movements singly

or in combination with tectonics of a deeper seated

origin. Consideration of these might lead to a more

complete understanding of the possibilities of Appa-

lachian geology.

MATHEMATICS SECTION
Room 6, Payne Building
William A. Small, Chairman

A Preliminary Report on the Statistical Aspects of a
Study on Feed Grain Movements in Tennessee. J. K.
Ttson, University of Tennessee.

The feed requirements of the animal population of
Tennﬁsee, coupled with the deficit feed grain position
of the State, have made it necessary to determine the

~COst equilibrium of transporting feed grains into
area fr‘om out-of-state sources for rail, barge, and
_Or Carriage. Thjs equilibrium model could effect a
g I the total transfer costs that may be passed
h to the consumer,
Statistical datq necessary for this model were ob-

Ough a stratifieq sampling procedure of the
s merchandising firp,g of the state. The firms were
e ' ll_ntp four strata op the basis of storage capacity

ic llmg by the United States Department of
of the Problems occurring most frequently was

oo Tame, Non-coopcrators presented another
Present was the non-statistical problem
d keeping

Parison ?f Numericq] Solutions to q Simple

quation. Waite, W. Graham, Vanderbilt

' 'tf:l lsJT;Jbl_em in the use of the digital com-
Olutions were sought to the differentia]

,_ 1
= mzncbsﬁy' The  analytical
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solution can be obtained readily and checks can be

determined exactly at x—=ns. Numerical solutions will

™

be obtained at intervals of X=— up to x=27 by

50

means of Euler’s method, Heun’s method, Runga’s

method, and Milne’s method. Results will be shown to

8 decimals and comparisons observed. Other solutions

will be shown for every multiple of /50 for x by using

Newton’s method to solve the equation obtained from

the analytical solution.

The Number of Solutions of a Certain Congruence.
J. T. Cross, The University of the South.

This paper is concerned with a brief discussion of a
method for determining the number of solutions of the
congruence,

(1) X54-aY?=n (mod pr)

where p is an odd prime number, a and n are integers
with n arbitrary and (a,p)=1, r is a positive integer,
and k is a positive integer such that (k.p)=1 and
(kp—1)>1. Solvability criteria for (1) are mentioned
and a few examples are considered.

A New Model for Finite Geometries.
Banks, George Peabody College.

A set of axioms is stated, and a model is demon-
strated which involves the representation of undefined
concepts, such as points and lines, by letters and words
respectively.

An  Application of Calculus of Variations to a
Multistage Navigation Problem. M. G. Boyce, Vander-
bilt University.

A simple form of Zermelo’s navigation problem, ex-
tended to involve multiple stages, was solved to illustrate
some aspects of calculus of variations methods in the
optimization of satellite trajectories.

Abstract Modern Dialectics. William A. Small, State
University College, Geneseo, New York.

Assuming the dialectical triad as the basis for
dialectics as stated by Frederick Engels: (1) The trans-
formation of quantity into quality and vice versa; (2)
the interpenetration of opposites; and (3) the negation
of the negation. It is then shown that these three laws
are different interpretations of the abstract representa-
tion (Xx,y) of the dialectical triad.

J. Houston

MEDICAL SCIENCES SEcTION
Room 103, Industrial Arts Building
James W. Ward, Chairman

The Effects of Various Steroids and Diethylstilbestrol
on the Movement of Na22 and K*2 in the Ehrlich
Ascites Tumor Cell. William C. Heird and Allan D.
Bass, Vanderbilt School of Medicine.

One hypothesis to explain the action of sterojd
hormones is that these agents alter the permeability of
cell membranes. To study this, a filtration procedure
was developed by which the effects of various steroids
and diethylstilbestrol on Na22 and K42 movement in
the Ehrlich ascites tumor cell were determined. These
agents enhanced the total loss and increased the rate
of loss of K*2 from the cells. No effect on K42
uptake or on uptake or loss of Na?? was observed.
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Diethylstilbestrol was the most active agent studied;
testosterone was the most active steroid.

Further experiments suggested that the increased K**
loss did not result from an inhibition of energy yield-
ing processes or from an enhancement of exchange
diffusion. It would appear, therefore, that the above
speculation does explain the action of these agents in
this system.

The Circulation in the Newborn Calf; A Method of
Study. James E. Leathers, J. T. Reeves, University of
Kentucky Medical Center.

During interuterine life, the pressure in the pul-
monary and systemic arterial trees are equal. However,
in the adult, the pulmonary arterial pressure is only
1/5 that in the systemic arteries. The factors which,
shortly after birth, are responsible for the transition of
the pulmonary circulation from a high pressure to a
low pressure system are not clearly understood. Diffi-
culties in previous investigations of the pulmonary cir-
culation in the neonatal period have been the small size
of the newborn of the species studied, the use of
anesthetics and thoracotomy, and the absence of serial
measurements of blood flow and ventilation in the same
individual with increasing age.

Cardiac catheterization was performed on 20 new-
born calves within the first 12 hours of life and serially
thereafter up to the age of eight weeks. The calves were
restrained standing or lying on their sides; after the
initial manipulation, struggling rarely occurred. They
received only local anesthesia into the site of intubation.
Percutaneous needle puncture of the external jugular
vein permitted the introduction of a curved tip catheter
which was then passed through the right heart chambers
into the pulmonary artery. The position of the catheter
was determined by the contour of the pressure pulse
which rendered fluoroscopic visualization and direct
placement at thoracotomy unnecessary. A muzzle mask
permitted the collection of expired air for the measure-
ments of oxygen uptake and ventilation. Pulmonary
blood flow was by the Fick method.

The high pulmonary arterial pressure following birth
decreased rapidly during the first few days of life reach-
ing “mature” levels at about one week of age. In
contrast, the systemic arterial pressure increased slowly
during the eight weeks of life. The pulmonary ventila-
tion, within two to twelve hours after birth, was equal
to that on subsequent days and was capable of main-
taining an arterial saturation of 91%. The pulmonary
blood flow also changed little during the first weeks of
life.

These experiments have shown that the changes in the
pulmonary and systemic circulations following birth can
be easily studied in the newborn calf under relatively
physiological conditions and without apparent harm to
the animal. Furthermore, they have demonstrated a
marked contrast between the behavior of the pulmonary
and systemic circulation within a few hours after birth.

The Experimental Production of Hydrocephalus. T.
M. McCutchen, Vanderbilt School of Medicine.

The approaches to the production of hydrocephalus
in experimental subjects may be divided arbitrarily into
two categories, depending upon the maturation of the

subject at the time the approach is initiated. Those
proaches initiated before birth of the subject,
before or during gestation, may produce associz
abnormalities of the skeletal or nervous systems.
most successful of these approaches have been mate
vitamin A deficiencies in the rabbit and vitamin |
and/or folic acid deficiencies in the laboratory w
rat, the abnormalities appearing in the offspring.
successful are irradiation of the pregnant mother
a certain period of her gestation, the injection of of
tain toxic substances into the pregnant mother rat,
genetically transmitted hydrocephalus in mice.

The most successful procedures initiated after
of the subject are the surgical obstruction to the ng
flow of cerebrospinal fluid, the occlusion of the
drainage of the brain, and the injection of i
substances into the channels of cerebrospinal fluid
Larger subjects are preferable because of the tra
these procedures.

Effect of Specific Activity on Physiological T
(Sodium-22 in Goldfish). Granvil C. Kyker and B
Chastain, Oak Ridge Institute of Nuclear Studies.

Special emphasis is given to the effect of the ch
dose of stable ion on the validity of measurement
a radioactive tracer. Goldfish, swimming in ¥
dilutions (1:5, 1:50, 1:500, 1:5000) of physio
saline, each containing the same amount of radi
tracer (sodium-22), show distinctly different upt:
the tracer. The order of uptake is inverse to t
centration of sodium chloride. Conversely,
amount of sodium transferred from the poe
fish parallels the order of concentration. Both
assay and autoradiographic measurements illt
these conclusions are presented. In addition, o
ments in the presence of anesthetic agents U
fish suggest the convenient procedure of a lal
exercise for reliable demonstration of car
radioisotopic tracer applications. This work ¥
under contract with USAEC. )

Hydrocortisone Potentiation of Catecholamit
C. Besse and Allan D. Bass, Vanderbilt School
cine. :

Experimental evidence indicates the exist
intimate relationship between adrenal cortical
and responsiveness of the cardiovascular s
servations of Lecompte on hydrocortisone P
of some motor actions of epinephrine have
tended. We have observed potentiation b}’ hydr
of epinephrine on blood pressure 1n ¢
gotomized, and spinal-vagotomized dogs. =
experiments with rabbit aorta strips show hyd
potentiation of epinephrine induced con
sponse to isoproterenol, an adrenergic Vases
the vasodilator response to epinephrine W’
tion of dibenzyline, an adrenergic inhibitor
also potentiated by hydrocortisone; TeSESe
pinephrine does not appear to be sigf A
A study in dogs comparing hydrocortisoné
a well-known potentiator of vascular I
epinephrine and norepinephrine, showec
potentiates the response of all three catecti®
data would seem to indicate that the )
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hydrocortisone potentiation is being exerted at the sites
of catecholamine target cells.

A Comparison of the Effects of Lecithin and Poly-
unsaturated Fats On Free Serum Cholesterol. L. Hunter
Elrod, Tennessee Polytechnic Institute.

Previous short term studies 'in this laboratory have
shown that there is a definite correlation between free
serum cholesterol and serum lecithin content.

This is a progress report on work closely related to
the above studies but using a larger number of animals,
extending the test period, and including a polyun-
saturated oil in the diet.

Using five groups of animals, it is hoped to deter-
mine the effects of lecithin and safflower oil on free
serum cholesterol. Group I serves as the control; Group
Il receives a diet high in cholesterol; Group III receives
a high cholesterol and lecithin diet; Group IV receives
a diet high in cholesterol and safflower oil; and Group
V receives cholesterol, lecithin and safflower oil.

Time Lapse Studies of Virus Induced Changes in
Tissue Culture. John B. Thomison, Vanderbilt School
of Medicine.

When measles virus is introduced into tissue culture,
it produces syncytial masses by fusion of cells. These
are of two types, and possible reasons for this are dis-
cussed. Evidence is presented that infection may be
spread from cell to cell by transfer of infected material
across cell membranes. The question of whether fusion
of cells into the syncytial masses is or is not permanent,
and the mechanism of fusion of cells are discussed.

The Paper consists of a time lapse motion picture,
Wwith commentary.

A Comparison of Steroids on the Serum Protein
Fractions of Ry, David N. Radabaugh, Tennessee
Polytechnic Institute.

Pr?Vious studies in this laboratory have established
Certain effects of cortisone, ACTH, insulin and irradia-
tion POn serum protein fractions of rats. Work is

INg continued to determine the effects of the steroids

ne, Progesterone, and testosterone upon the
Serum PIoteins of rats. Ope hundred hooded rats have
divided into groups of five. During a span of
» Ijections will be given every two days.
0f°f} the five groups will last for different

8roup five for one month. Serum

S after ;v 2T¢ being done two, five and seven
Initia] j

. njections, with further analysis bein
d ltwet?kly Intervals, : :

in Bloog Constituenss ¢
System

analyses 4

ind Evidence of Cen-

. 1 Involvement Resulting from

. ;;xy'"w;)“&(lwd IIjranklin Fitzpatick, L. (CmlC),
. er, Lt. (v i i
ein, Ralp, ( YC), Morris Albert Rhian,

de_crease to 40-50 per
olinesterase inhibition
10nkeys infected with

the contre). Ch
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systemic anthrax. When rabbits and Wistar rats were
challenged with toxin, a marked increase of immature
white blood cells and the appearance of immature red
blood cells were noted. Paralysis of both the spastic
and flaccid type and a massive pulmonary edema were
observed. These observations suggest central nervous
system involvement and the possibility that observations
on cholinesterase inhibition and/or shifts in white blood
cells may be adapted to detect establishment of systemic

anthrax prior to the observance of the terminal
septicemia.

PHYSICS—ASTRONOMY SECTION
Room 6, Home Economics Building
Sara Wood, Chairman

A Neutron Spectrometer.
Christian Brothers College.

A relatively inexpensive fast neutron generator
($3,000) is now available which does not have the
usual problems of large installations, i.e., the need for
vacuum pumps or difficulties in maintaining a well
focused beam. Therefore. it js conceivable that work
in fast neutron physics can be done at the under-
graduate level. Difficulties in electronic methods of
neutron energy measurements are discussed with a sug-
gested solution which was worked on at Louisiana State
University this past summer. A resolution of no better
than 20% can be obtained, but possibly this can be im-
proved by more sophisticated electronics.

The Number of Bound States in Potentials of Finite
Range. W. G. Holladay, Brooks Thomas, and Charles
Ray Smith, Vanderbilt University.

Despite the long history of eigenvalue-eigenfunction
problems in mathematics and physics, there do not ap-
pear to be any general and exact methods for de-
termining the number of discrete energy levels in
potentials that admit of a finite number of such levels,
apart from simply counting them after they are cal-
culated. This paper is concerned with the use of the
WKB approximation in this problem. For two par-
ticular one-dimensional, finite range potentials, it is
shown that the WKB approximations yield results that
are very close to those given the Schroedinger equation.
For the three-dimensional Yukawa potential used in nu-
clear physics and plasma physics, the WKB approxima-
tion is used to compute N (/), the total number of
bound levels for a given angular momentum [, and N,
the total number of bound levels. These results, which
We argue are quite accurate, are somewhat at variance
with those previously published.

The Growth of Single Crystals by the Czochralski
Method. L. M. Ogilvie, Austin Peay State College.

A furnace has been constructed for the growth of
bismuth and antimony single crystals by the Czochralski
method. The description of the apparatus includes the
growing chamber, the resistance-type heater, the pulling
system, and the vacuum system.

Orientation of the crystals was determined by the
use of a Laue back-reflection camera. The crystals
were cleaved and etched on the cleavage planes to de-
termine possible areas of dislocations.

Brother George Carney,
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Summer Student Trainee Program in the Physics
Division. J. L. Fowler, Oak Ridge National Laboratory.

During the last four years the Oak Ridge Institute of
Nuclear Studies and the Oak Ridge National Labora-
tory have offered summer appointments to a limited
number of juniors from colleges in which graduate re-
search is not normally carried on. This program is
designed to bring science students in contact with
modern research in order to stimulate them to continue
their careers through graduate study. In this Student
Trainee Program the Physics Division of ORNL has
had a total of twenty-one participants, these having
been selected from about one hundred applicants
mostly on the basis of individual scholarship and recom-
mendations. At the end of each summer, assignment
letters are written to the students’ major professor and
to the President of their college describing the students’
experience at the Laboratory, and in most cases recom-
mending them for graduate study. Partial results from
a survey show that approximately three-fourths of the
1959-1961 Physics Division students are working on a
doctor’s degree.

The New King College Observatory. William W.
Rolland and Edward W. Burke, Jr., King College.

A twelve and one-half inch reflecting telescope is
being mounted in a new observatory on the King Col-
lege campus. The telescope building is a steel structure
which rolls away from the telescope when it is in
operation. An auxiliary building will contain a shop,
darkroom, library, chartroom and kitchenette. A photo-
electric study of variable stars is planned with this new
facility.

A Photoelectric Study of Visual Binary Stars. C. R.
Tolbert, Dyer Observatory, Vanderbilt University.

Some evidence has been presented in the last several
years indicating that one or both components of many
visual binary systems are not main sequence stars; that
is, they do not fall on the line defined by most other
stars in a brightness versus temperature plot. This
deviation from the main sequence is particularly in-
teresting since it is assumed that both components were
formed at the same time and from the same gas cloud.
Therefore, it would be expected that they would have
the same history and both be similarly placed relative
to the main sequence.

To determine if these discrepancies might be the re-
sult of differing rates of evolution for stars of differing
temperatures and masses, and to provide data for a
thorough statistical study of the problem, we have un-
dertaken a photoelectric survey of about 100 binary
systems. A revue of the background and preliminary
results of this survey are presented.

Broadening the Base for Basic Physics. M. S. McCay,
University of Chattanooga.

Coordination or articulation of the high school and
college courses in basic physics is needed for a number
of reasons: (1) High school teachers of excellent ad-
vanced physics courses are rightfully asking, “What will
you offer our superior physics students in college? Will
they repeat the same course or use the same text?”
(Some high schools use the standard “College Physics”
textbooks.) (2) More efficient treatment of basic physics

concepts would be possible under well-planned prg
grams. (3) Additional laboratory experiences could b
provided if repetition were minimized. (4) “Universit
physics” can be extended to include subjects ap
phenomena now neglected, or delayed for treatment j
intermediate courses. The current effort to produce :
coordinated program of basic physics instruction
high schools and colleges should provide broader ip
sight into the principles of physics and their significance

Z00LOGY SECTION
Room 2, Home Economics Building
James J. Friauf, Chairman

Chromosomal Variation Among Mutant Strains of
Heavily Irradiated Cestode. A. W. Jones and J,
Dvorak, University of Tennessee.

Cestodes were irradiated in the larval (cysticercoi
stage with 15,000 roentgens gamma (Co 60) for eig]
generations, and adult worms of the fourth generatig
and eighth generation were examined cytologicall
Among 10 worms of the 4th generation, several differe
karyotypes (chromosomal morpholgies) were recogni
although the chromosome number (diploid 12)
mained constant. Evidence of chromosome breaka;
and recombinations was seen in meiosis in oocytes a
spermatocytes, where translocation had resulted
synapses involving more than two chromosomes. Amo
13 worms of the 8th generation, one worm had i
abnormal chromosome number 2r—13, while sevel
had fragments or very minute supernumeraries in tk
chromosome complement. Distinctly different ka
types were seen in 6 of the 13 cestodes; the othe
could not be analyzed completely. As a result of
work, several mutant strains of the cestode are beil
investigated in terms of biological fitness, morpholog
divergence from the normal, and cytological stabili
using as “labels” chromosomal patterns such as the
discussed above. Supported in part by AEC contr
AT40-1 1749.

The Morphological Effects of Radiation on the Eg
of Hymenolepis diminuta. D. E. Darnell Jones, Univ
sity of Tennessee.

Comparisons were made between embryos produ
by normal, non-irradiated tapeworms of Hymenole
diminuta and the embryos produced by worms of
same species which had received a cumulative dos
of 120,000 roentgens. It was found that the frequen
of embryos which did not have the usual number
hooks was less in the irradiated sample than that in |
non-irradiated sample. An abnormal phenotype
observed in the irradiated sample which was not pres
in the normal group, and it appears to be the result
the effects of radiation. Its main characteristic iS |
enlarged embryo with no hook development.
frequency of small, under-developed eggs was
in the irradiated sample than in the normal grot
The hook length, embryo diameter, and diameél
of the oncosphere, as well as the size limits for the
characteristics, do not appear to have been affected |
radiation. Research supported in part by AEC Cont
AT 40-1 1749 and by NSF Grant No. 15691, Und
graduate Research. ‘
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Cultures of Dissociated Thyroid Cells from Rats Ex-
posed 10 Reduced Barometric Pressure. John M. Mal-
lette, Tennessee A&I State University, and Adam
Anthony. Pennsylvania State University.

Thyroid glands from adult rats acclimated to a re-
duced barometric pressure of 380 mm Hg were re-
moved, dissociated in trypsin, centrifuged, and the
dissociated tissue pellet grown in tissue culture, the
chick chorio-allantois or the anterior chamber of the
rat's eye. Similar cultures were made from intact
thyroid tissue which was not dissociated. The follow-
ing conclusions are based on microscopic analyses of
more than 150 in vitro and in vivo cultures: (1) dis-
sociated thyroid cells from adult rats can reconstitute
functional thyroid tissue, as evidenced by the formation
of follicles with colloid; and (2) the nature of the
culture medium did not appear to influence the capacity
for differentiation and formation of follicles.

Thyroid cells from altitude acclimated rats behaved
the same as those from rats kept at ambient pressures
with respect to the pattern of follicle reorganization
after trypsin dissociation. Differences were found, how-
ever, in the rate of growth and the secretory capacity
of the epithelial elements. In general, thyroid tissue
from hypoxic rats showed more secretory activity than
corresponding tissue from control rats. Furthermore,
thyroid implants became established more rapidly and
grew faster when cultured in the eyes of altitude ac-
climatized rats than in the eyes of control rats.

Some Features of the Chick Embryo Hemoglobins.
R. C. Fraser, University of Tennessee.

Analyses by column chromatography and electro-
phoresis on cellulose acetate has revealed that there are
basically two hemoglobins in the chick embryo which
change in concentration during development. The ap-
Pearance of a third hemoglobin in electropherograms
produced at higher pH values may be an artifact
arsing from the procedure: a corresponding globulin

not been demonstrated.
elTh? acc}lmulate(_i ev.idence indicates that the iso-
~ S€elric point of fraction | hemoglobin (embryonic
glf:t) R E;{ 7.8, that of fraction 2 Hb (adult type)
oH 9.% 9, and that of fraction 3. if it exists, is at

The Spermatozoa of Cryptobranchus. C. L. Baker.
Western College at Memphis.

spe[m Of CrV[)r()brun(‘/IuY ] ‘/1 [ (0}
ﬂz J S Dis opl Conforms t
¥ l pattel n Of uro

T pattern delean sperm structure yet
::ma(::tl;ctlve generic features. The prominent
R 0€s not extend d(_)wn the middle piece,

. Rida. ?resent and no mitochondria pass down
the xranu‘ljeece. The flagellum arises quite early
Rt th,esx(t;.ands along the vaxial filament for
e lstglly beyond for 160 micra and

B o Y origin. In the mature sperm, the
TAWD into a sheath alongside the axial

: pl_anar in motility with
piece is only 20-30 micra

apggr::;‘l’; h:ls 4 secondary, transverse curva-
Energy for - 0] pressure from the enclosing
motility arises from mitochondria in

on the
nucleus, anq the movement of in-

dividual waves indicates the passage of energy inside
the flagellum.

Some Remarks on the Branchiobdellids of Mexico.
Perry C. Holt, Virginia Polytechnic Institute.

Sixty-four collections of Mexican branchiobdellids
have been acquired as gifts from individual collectors,
the Instituto de Biologia del Universidad Nacional de
Mexico and through the efforts of the writer during an
expedition in July, 1962. The new species recognized
at this time appear to be related to Southern Appa-
lachian and Ozarkian forms. These branchiobdellid
species, currently being figured, described and classified,
tend to confirm theories that ascribe to the Mexican
highlands the status of a refugium during the Pleisto-
cene. This work has been supported by National
Science Foundation grants NSF-64439, NSF-G69828
and NSF-GB372.

Problems of Speciation in Green Hydras.
Bryden, Guilford College, North Carolina.

Recent discoveries concerning the stimulus for
sexuality in hydras has enabled us to see greater num-
bers of zygotes. In the Genus Chlorohydra, several
different zygotes have been described in hydras with
few other morphological differences. A comparison of
the recently described Chlorohydra hadleyi and Chloro-
hydra viridissima is given. In addition, a third type of
zygote has been found on a green hydra which is
morphologically indistinguishable from either of the
described species except with respect to this zygote.

An Ecological Study of the Brown Trout, Salmo
trutta fario, in a Stream Free from the Competition of
Other Species of Fish; A Progress Report. James D.
Little, Tennessee Polytechnic Institute.

In the fall of 1962, the fish population of Pine Creek,
DeKalb County, Tennessee, was completely eradicated
by the use of rotenone. All fish were collected and
identified in each of three predetermined ecological
zones. Brown trout fingerlings then were stocked in the
stream, and a series of studies were begun to determine:
(1) the rate of growth of brown trout in a stream
free from the competition of other species of fish; (2)
the rate of growth of these fish as compared to the
rate of growth of the trout in the stream before eradica-
tion; (3) the ability of the brown trout to winter over
and summer over in a stream free from the competition
of other species of fish; (4) mortality of brown trout in
this stream; and (5) the rate at which other species of
fish reenter this stream.

Herpetofaunal Areas of Eastern Tennessee. R. M.
Johnson, Tennessee Polytechnic Institute.

The elements of the herpetofauna of eastern Tennes-
see are classified as extraneous, intraneous, or endemic
species and subspecies. Analysis of the known horizontal
and vertical distributions of these amphibians and
reptiles indicates that they occur in distinct hori-
zontally and vertically distributed assemblages. These
assemblages, correlated with climate and vegetation, are
the basis for defining four herpetofaunal biotic areas.
These areas are independent of physiographic regions
of eastern Tennessee.

Habitat Determination Based on Factor Analysis.
Floyd M. Ford, Austin Peay State College.

R. R.
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A coefficient of concordance for the forty-eight spe-
cies of the collembolan family Isotomidae found in
the Central Basin was calculated by the formula

w
Xi=

, where w is the number of times two different
a+tb

species occurred together, @ and b are the number of
times each of the species occurred alone. The data was
analyzed on a 650 IBM computer system. A total of
eight factors were extracted from the concordance data
showing the per cent of communality, and with factor
loadings recorded to six decimal places. Positive factor
loadings ranged from .62 to .018. No loading below
-20 was considered significant for interpreting the fac-
tors responsible for the species associations.

An interpretation of the factor anlysis reveals that
there are two major habitats for isotomids in the Cen-
tral Basin: (1) the terrestrial, epigeic litter and moss
habitat, and (2) the water habitat. These two major
habitats are subdivided.

A Quantitative Study of the Plankton of Stones River,
Tennessee. John G. Parchment, Middle Tennessee State
College.

Data are based on the examination of net plankton
preserved in formalin. During the period of study, the
plankton population averaged 698.5 individuals per
liter. If total collections from all stations are con-
sidered, members of the Myxophyceae were the most
abundant phytoplankters (67.9% ) and Rotifera were
the most abundant zooplankters (79.2%). The phyto-
plankton-zooplankton ratio was 2.5:1. Graphic analy-
sis of seasonal distribution suggests that zooplankton
numbers may be correlated with temperatures, but
phytoplankton pulses appear to be more closely related
to substances dissolved in the water.

A Method for the Microscopic Observation of the
Cestode, Hymenolepis microstoma, in vivo. G. R.
Webber, University of Tennessee.

Since the habitat of Hymenolepis microstoma is the
thin-walled bile duct of the mouse, this worm can be
observed in vivo. By the method of Palmer and Wil-
kins, microscopic examination is possible. The ap-
paratus consists of (1) a transparent well or window to
receive the objective of a microscope, and (2) a lucite
rod to introduce light beneath the bile duct, which is
supported against the window by the lucite rod. The
anesthetized animal may be observed for as long as
several hours by this method.

First developed for use in the rat, the equipment was
redesigned to conform to the body dimensions of the
mouse. Also, better support for the bile duct was re-
quired, and, since it was found that the parasite was
sensitive to pressure, a wide support had to be designed
and built.

Several observations of the tape worm have been
made. The in vivo behavior was found to be somewhat
different from that in vitro. The migration of the scolex
and neck region of the early stages of infection have
been observed, as well as characteristic undulating
movements of older worms. The strobila (body) of the
latter remained motionless for several minutes and then
violently changed position. Whenever the host moved

spasmodically, the worm was observed to contract, p
sulting in a thickening of the body, perhaps a respo

enabling the worm to retain its position in the bile d

Attempts to photograph the parasite in vivo have beg

only moderately successful. This work supported,
part, by AEC contract AT 40-1 1749 and by N
Grant No. 21752,

Investigation of a Suspected Case of Swimmer’s J
in Tennessee Waters. Billy G. Isom, Tennessee Stre;

Pollution Control Board.

Organisms responsible for schistosome dermatj
commonly called swimmer’s itch, Gulf Coast itch, ¢
digger’s itch or cercarial dermatitis, belong to the ge
Schistosoma, and there are a number of species wif
the genus that cause dermatitis, an example b
S. douthitti.

In North America, endemic centers have been fo
in Saskatchewan and Manitoba, and in Wiscor
Michigan, Minnesota and Iowa. Reports of outbr
also have been received from Illinois, North Dak
Nebraska, Texas, Florida, Washington and New Y

No schistosome cercaria were found in Py
microstoma taken from the lake studied. It is POss
the adult snail population, in which the initial infee
was thought to occur, had passed their terminal pe
when the study was initiated.

The Labeling of Hymenolepis microstoma with
cytidine. J. A. Dvorak and A. W. Jones, Universit
Tennessee. !

In vivo incorporation of H3-cytidine was de
strated in the bile duct cestode Hymenolepis micros
by autoradiography. The isotope in a concentrati
10 uc/cc was injected into a cestode-infected
bile duct. After a suitable incubation time, the e
bile duct containing the cestodes was fixed, seriall
tioned and autoradiographed. Sites of active nt
acid synthesis were correlated with parenchymal, ov:
and other tissues of the worm. The tissues
parasitized mouse were used as a natural control.
work supported by AEC Research contract AT
1749.

Some New Records of the Fresh-Water Jel
Craspedacusta sowerbyi in the Cumberland River
Billy G. Isom, Tennessee Stream Pollution Boar

This paper presented only by title.

ORGANIZATION MEETING
SCIENCE-MATHEMATICS TEACHER SECTION
Saturday, November 24, 1962
Arlo 1. Smith, Acting Chairman

Junior Academy of Science Activities. M. S. McCay,
sity of Chattanooga.

Opportunities for the Teacher, the Student and the Ae
James Delano, AEDC, Tullahoma. {

The Tennessee Science Talent Search. James L. Major,
ville High School.

The New Visiting Scientist Program. Roger Rusk, U
of Tennessee, Knoxville. j

Objectives, Services and Programs Possible in fhf .
Section.  Mrs. Thelma Boynton, Pikeville: Mr. Hilbu
Blakley, Kingsport; Mrs. Burt Francis, Nashville.

Experiences with BSCS Biology in High School. MTS.
Wild, Memphis.
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NEW MEMBERs
TENNESSEE ACADEMY OF SCIENCE
For 1961
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ary Lynn, 210 Oxford, Martin, Tenn.
Boyd, Sl'?lrzeon F., Union University, Jackson, Tenn.
Lmh::pgdﬁ, Betl;el College, McKenzie, Tenn.

il Bell,BUmv. Tenn. Martin Branch, Martin, Tenn.
Lasater k. T., 0X 1336, Middle Tenn. State College, Mur-
1 M » 1enn.
..h- ary J, 113 Principia Lane, Oak Ridge, Tenn.

Tenn, 0SS Vincent, 7249 E. Brainerd Rd., Chattanooga 11,
Jerry p,
MCity, _i_en:)logy Dept., East Tenn. State College,

NEW MEemgg
ERS
TENNEssgg ACADEMY of SCIENCE
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, ¢ Ralph M., 355
“ Park i
!hry](_. Sr., B)’l'dstown, Ter:;. Ave., Memphis 11, Tenn,

Dr. Arth
Tenn, ESSMD., 1915 Glen Echo Rd., Nashville
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Anderson, Dr. Edwin B., M.D., 515 Mid-State Medical Center,
Nashville 4, Tenn.

Anderson, Henry O., 401 Luther Rd., Dickson, Tenn.

Anderson, Dr. Marlowe G., Biology Dept., New Mexico State
Univ., University Park, New Mexico.

Anderson, Dr. Robert S., M.D., Meharry Medical College, Nash-
ville, Tenn.

Armentrout, Herbert C., Route 6, Jonesboro, Tenn.

Aste, Angela C., 2258 Nelson Ave., Memphis 4, Tenn.

Atria, Dr. N. F., M.D., 6511 Grayson Court, Nashville S, Tenn.

Bailey, Morton, Weather Bureau Airport Station, Nashville 10,
Tenn.

Bancroft, Dr. Harold R., Biology Dept., Memphis State Univ.,
Memphis, Tenn.

Barry, Dr. Guy T., Univ. of Tenn., Memorial Research Center,
Alcoa Highway, Knoxville, Tenn.

Bass, Dr. Allan D., M.D., Vanderbilt Medical School, Nashville
5, Tenn.

Bell, Dr. Frank F., 207 Morgan Hall, Univ. of Tenn., Knoxville,
Tenn.

Berkey, Alan S., Tusculum College, Greeneville, Tenn.

Bethany, William F., Belmont College, Nashville 5, Tenn.

Bicks, Dr. Richard O., M.D,, 39 S. Cleveland, Mempbhis 4, Tenn.

Bingham, Nellie Ruth, Oakdale, Tenn.

Bingham, Roy H., U.S. Geological Survey, 90 White Bridge Rd.,
Nashville, Tenn.

Blevins, R. Dean, Box 63, King College, Bristol, Tenn.

Bond, Thomas J., Jr., University of Chattanooga, Chattanooga,
Tenn.

Braswell, Marie, 1003 Burchwood Ave., Nashville 6, Tenn.

Brendle, Dr. Luther A., M.D., 301 Locust St., Knoxville 2, Tenn.

BuddenHagen, Andrew C., 1502 Leaf Ave., Murfreesboro, Tenn.

Burger, Alvin Lee, 201 Douglas St., Bristol, Va.

Buxton, Dr. Robert E., Box 2246, E.T.S.C., Johnson City, Tenn.

Caballero, Azilee Johnston, 408 Sgnal Mtn. Blvd., Signal Moun-
tain, Tenn.

Callaham, Mac A., Belmont College, Nashville 5, Tenn.

Cambron, Sister Joseph Maria, SCN, 85 N. Cleveland, Mem-
phis 4, Tenn.

Caponetti, Dr. James D., Botany Dept., Univ. of Tenn., Knox-
ville, Tenn.

Carr, Dr. Lloyd G. K., Milligan College, Milligan College, Tenn.

Carriger, Paul M., 1321 Burgie St., Elizabethton, Tenn.

Cazort, Dr. Ralph J., M.D., 2107 Patterson St., Nashville, Tenn.

Channell, Dr. Robert B., Box 1501, Vanderbilt Univ., Nashville
S, Tenn.

Chester, Edward Wayne, Woodlawn, Tenn.

Christenberry, Dr. Kenneth W., M.D,, 501 W. Church Ave.,
Knoxville, Tenn.

Clarke, Mrs. Jo, 2911 Dudley Ave., Nashville 12, Tenn.

Codner, Eugene, Math Dept., Univ. of Tenn., Knoxville, Tenn.

Cole, Ronald A., Route 4, Clarksville, Tenn.

Cook, Arthur H., Route 3, Stable Rd., Franklin, Tenn.

Copeland, Dr. G. Danial, M.D., 858 Madison Ave., Memphis 3,
Tenn.

Counts, Clara P., 209 Orchard Dr., Bristol, Tenn.

Crawford, Dr. Lloyd V., M.D., 848 Adams, Memphis 3, Tenn.

Criner, James H., U.S. Geological Survey, 90 White Bridge Rd.,
Nashville, Tenn.

Crounse, Dr. Kenneth L., M.D., Suite 308, Medical Arts Bldg.,
Oak Ridge, Tenn.

Crump, William G., 4411 Estridge Dr., Memphis, Tenn.

Cunningham, Dr. Leon W., Biochemistry Dept., Vanderbilt Medi-
cal School, Nashville 5, Tenn.

Davis, James P., 420 Bramblewood Dr., Nashville, Tenn.

Davis, Dr. Michael, M.D., 222 Downeymeade Dr., Nashville 14,
Tenn.

Demott, Dr. Bobby Joe, Dairy Dept., Univ. of Tenn., Knoxville,
Tenn.

Dent, Dr. Carl A., M.D., 800 Youngs Lane, Nashville, Tenn.

Diddle, Dr. A. W., M.D., 602 Medical Arts Bldg., Knoxville,
Tenn.

Dixon, B. Aldon, 2042-4 Bernard Circle, Nashville, Tenn.

Dodson, Torrey Wesley, 256 Lisa Lane, Nashville 10, Tenn.

DuShane, Dr. Graham, Box 1804, Sta. B, Vanderbilt Uniyv.,
Nashville 5, Tenn.

Eldridge, David, PO Box 481, T.P.I., Cookeville, Tenn.
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Eubanks, C. A. Holmes, II, Box 1599, Sta. B, Vanderbilt Univ.,
Nashville 5, Tenn.

Eys, Dr. Jan van, Biochemistry Dept., Vanderbilt Medical School,
Nashville 5, Tenn.

Feurt, Dr. Seldon D., 874 Union Ave., Memphis, Tenn.

Fincher, A. Lawrence, Univ. of Chattanooga, Chattanooga 3,
Tenn.

Fisher, Carol S., Box 36, Tusculum College, Greeneville, Tenn.

Fizette, Norman B., PO Box 885, Sta. B, Vanderbilt Univ., Nash-
ville 5, Tenn.

Floyd, Robert J., Tenn. Div. of Geol.,, G-5 State Office Bldg.,
Nashville 3, Tenn.

Foner, Dr. Max, M.D,, Anatomy Dept., 62 S. Dunlap, Memphis,
Tenn.

Foote, Dr. Robert M., M.D., 521 Mid-State Medical Center,
Nashville 3, Tenn.

Francis, Mrs. Burt R., Kingston Springs, Tenn.

Frazier, Dr. Horace M., M.D., 1005 18th Ave., No., Nashville 8,
Tenn.

Garrett, Dr. Sam Y., M.D., 1902 Hayes St., Nashville 4, Tenn.

Geilker, Charles Don, 263 E. Timmons, Nashville 11, Tenn.

Gildner, Carol S., 106 Fairview Dr., Smyrna, Tenn.

Grell, Dr. Rhoda F., Biology Div., ORNL, Oak Ridge, Tenn.

Grigorieff, W. W., 104 Ogden Circle, Oak Ridge, Tenn.

Gross, B. Halton, 300 Moss Trail, Goodlettsville, Tenn.

Hageman, John Andrew, Brentwood, Tenn.

Hall, Joe Floyd, Box 125, Cowan, Tenn.

Hall, Dr. Larry C., Box 1530, Vanderbilt Univ., Nashville 5,
Tenn.

Hamilton, Dr. C. M., M.D,, 1919 Hayes St., Nashville 4, Tenn.

Hammonds, Dr. R. Glenn, M.D., 4204 Estes Rd., Nashville 12,
Tenn.

Hardeman, William D., G-5 State Office Bldg., Nashville 3,
Tenn.

Hardison, Mrs. Olivyn, Central High School, Columbia, Tenn.

Harris, William C., 434 North Main St., Goodlettsville, Tenn.

Hayes, Herschel M., 3476 Fair Oaks Ave., Memphis 12, Tenn.

Hernandez, Dr. Rafael, M.D., 2408 Gardner Lane, Nashville 7,
Tenn.

Hill, Dr. Thomas M., Tusculum College, Greeneville, Tenn.

Hill, Willard B., Byrdstown, Tenn.

Hossain, Mir. Mosharraf, Room 301, Biol. Bldg., Univ. of Tenn.,
Knoxville, Tenn.

Hudgins, Dr. James Martin, M.D., 602 Gallatin Rd., Nashville 6,
Tenn.

Isbell, Dr. Homer L., Jr., M.D., 1912 Westwood Dr., Rt 9,
Maryville, Tenn.

Johnson, Dr. Charles William, M.D., Microbiology Dept.,
Meharry Medical College, Nashville, Tenn.

Johnson, Richard Mann, Biol. Dept., T.P.I, Cookeville, Tenn.

Johnson, Robert W., Jr., Geologic Branch, TVA, Room 616,
Union Bldg., Knoxville 2, Tenn.

Jolley, Virginia Mitchell, 281 No. Highland, Memphis 11, Tenn.

Jones, Lawrence Willis, 310 Allen Ave., Elizabethton, Tenn.

Kaplan, Dr. Herman J., M.D., 1816 Hayes St., Nashville 4,
Tenn.

Kasselberg, Dr. Lyman A., M.D., 3274 Poplar, Memphis, Tenn.

Kelley, Sherman, Bartlett, Tenn.

Kells, Dr. Lyman F., 823 Lynn St., Johnson City, Tenn.

Kennon, Dr. W. G., Jr., M.D., 2011 Hayes St., Nashville 3,
Tenn.

King, A. Chandler, McKenzie, Tenn.

Lane, Owen, Central High School, Columbia, Tenn.

Lansford, Dr. Frederick D., Jr, M.D., 3804 Ringgold Rd.,,
Chattanooga 11, Tenn.

Lasater, Wm. David, 2612-B Franklin Rd., Nashville 4, Tenn.

Lawson, Dr. Albert R., M.D,, 334 Medical Arts Bldg., Nash-
ville, Tenn.

Leamon, Alvin Ray, PO Box 3, LaFollette, Tenn.

LeQuire, Dr. C. B, M.D,, 843 Tuckaleechee Pike, Maryville,
Tenn.

Little, James Darryl, Box 270, Cookeville, Tenn.

Lomasney, Dr. Thomas L., M.D., 717 Cumberland Ave., Knox-
ville 2, Tenn.

Luna, Charles E., 3263 So. Perkins Rd., Memphis 18, Tenn.

Martin, Mary Bert, 208 21Ist Ave. So,, Nashville 5, Tenn.

Matthews, Brother Lambert T., Christian Brothers College, M

phis, Tenn.

McCall, Dr. Charles B., M.D., 858 Madison Ave., Memphi
Tenn.

McDowell, Horace G., Univ. of Chattanooga, Chattanoo
Tenn.

McKenzie, Kathleen M., 1014 Westwood Ave., Chattanog
Tenn.

Meyer, Arthur, Bryan College, Dayton, Tenn.

Miller, Dr. Philip D., 5500 Bldg., ORNL, PO Box X, Oak
Tenn.

Miller, Robert A., 3814 Bedford Ave., Nashville 12, Tenn.

Montgomery, James Alexander, 104 N. Montgomery, Memp
Tenn.

Moore, Gerald K., 5629 Charlotte Ave., Nashville 9, Tenn.

Neely, Dr. Charles L., Jr., M.D., Hematology Dept., 4
Dunlap, Memphis 3, Tenn.

Ogilvie, Leslie M., 18 Edgehill Dr., Clarksville, Tenn.

O’Kelly, Lewis B., Physics Dept., Memphis State Univ.,
phis 11, Tenn. '

Orr, Mrs. Jamie W., Route 1, Culleoka, Tenn.

Parmerter, Michael J., Haynes Hall, Tusculum College,
ville, Tenn.

Patrick, Dr. Bernard S., M.D., Suite 425A, 899 Madison, |
phis 4, Tenn. i

Pelt, Dr. Arnold F. Van, Tusculum College, Greeneville,

Pennington, Dr. Jefferson C., M.D., 2105 Hayes St., N
Tenn.

Perry, James D., Botany Dept., Univ. of Georgia,
Georgia.

Phelan, Dr. Jack S., M.D., 1509 Scenic Dr., Maryville,

Phipps, Dorothy L., Box 181-A, T.P.I., Cookeville, Tenn.

Rendtorff, Dr. R. C., M.D., 62 S. Dunlap, Memphis, Te

Richards, Mrs. Maria S., Route 1, Murfreesboro, Tenn.

Roberts, Joseph Bruce, 20 Current St., Clarksville, Tenn.

Robinson, Olin S., 204 Garrett Dr., Nashville 11, Tenn.

Rodgers, Mrs. Joanne D., Brainerd High, 1020 N. Moo
Chattanooga 11, Tenn.

Rorie, Bobby E., Route 2, Indian Mound, Tenn.

Royster, David L., 3211 Dinah Court, Nashville 14, Tenn.

Sachs, Crawford L., 1365 Armstrong Ave., Knoxville, Te!

Sanders, Miss Elaine, Pharmacology Dept., Vanderbilt
School, Nashville 5, Tenn.

Schwartz, Dr. Harold A., M.D., 527 Doctors Bldg.,
nooga, Tenn.

Seehorn, Ethel Sue, Rankin Rd., Newport, Tenn.

Sell, Dr. Sarah H., M.D., Pediatrics Dept., Vanderbilt
School, Nashville 5, Tenn.

Seward, Mrs. Mauddean Thompson, 665 Alston Ave.,

6, Tenn.

Shapiro, Dr. John L., M.D., 3519 Woodmont Blvd., N
Tenn.

Shirley, Dr. David A., Chemistry Dept., Univ. of Te
ville, Tenn.

Shoulders, Dr. Harrison H., Jr., M.D., 2152 Chickeri
Nashville 12, Tenn.

Shull, Dr. Harrison J., M.D., 333 Medical Arts Buildin:
ville, Tenn.

Sircy, M. Ronald, PO Box 144A, T.P.I., Cookeville, Te

Sisk, Miss Zenobia Ann, Washington College Academy,
ton College, Tenn.

Smith, Dr. Luther E., M.D., 2620 Pennington Bend Rd
ville 14, Tenn.

Smith, Dr. Omar Ewing, Biol. Dept., Memphis Sta
Memphis 11, Tenn.

Smith, Vella Mae, Route 8, Jonesboro, Tenn.

Snyder, Dr. Edward D., M.D., 181 Dille Place, Memp!

Sparkman, Rubye A., Box 5, Doyle, Tenn.

Star, Dr. Franklin J., M.D., 170 N. Hollywood, Apt. H
phis 12, Tenn.

Terry, Dr. Robert T., M.D., 2112 Harding Pl N
Tenn. .

Thach, Dr. Andrew B., M.D., Central State Hospit:
Murfreesboro Rd., Nashville 10, Tenn. v

Thomison, Dr. John B., M.D., Pathology Dept., Vander
cal School, Nashville 5, Tenn.

Thompson, Paul Martin, 272 Jere Whitson Rd., CookeVl
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Throckmorton, Raymond T., Jr., Brentwood, Tenn.

Tidwell, Mrs. Kelton G., Box 275, Bell Buckle, Tenn..

Tomlinson, Dr. Gus, 2934 Primrose Circle, Nashville 12, Tepn.

Tosh, Dr. Robert H., M.D., 620 Medical Arts Bldg., Nashville,
n.

U“n,TEnr. Louis, M.D., 107 Professional Bldg., Chattanooga 3,

nn.

wﬂreTeForrcsl James, 508 N. Dixie Ave., Cookeville, Tenn. )

Watkins, Lt. George M., USNR, M.C. (MD), USS Tallahatchie

County, Fleet Post Office, New York, N.Y.

Watson, Mary Helen, Route 1, Norma,‘Tenn. ]

Wayland, Thomas Eugene, 416_ W. Hlllcrest,. Morristown, Tenn.

Webb, Joseph Foster, 735 Darwin St., Cookeville, Tenn.

Wedow, Helmuth, Jr., U.S. Geol. Survey, Room 13, Post Office
Bldg., Knoxville 2, Tenn. } ) .

Weiss, Dr. James, Biol. Dept., New Mexico State Univ., Uni-

versity Park, New Mexico.

Wells, Marian Robert, 648 S. Haynes #17, Memphis, Tenn.

West, William O., Jr., Route 3, Oneida, Tenn.

Whitaker, Dr. H. S, M.D., University of Kentucky Medical

Center, Pediatrics Dept., Lexington, Kentucky.

Whitaker, Dr. L. Spires, M.D., 823 McCallie Ave., Chattanooga,

Tenn.

White, Dr. David A., M.D., ORINS Med. Div., Box 117, Oak
Ridge, Tenn.

Wisner, Jerry Juan, Box 44, T.PI., Cookeville, Tenn.

Womack, Dr. C. Ray, M.D., 858 Madison Ave., Memphis 3,

Tenn.

Wood, J. Donald, 128 Cordell Hull Bldg., Nashville 3, Tenn.

Wymer, Dr. Raymond G., 188A Outer Dr., Oak Ridge, Tenn.

Yates, Harris O., 1824 Shackleford Rd., Nashville, Tenn.

Zuckerman, Dr. Joseph, M.D., 511 McCallie Ave., Chattanooga
2, Tenn.

THE TENNESSEE JUNIOR ACADEMY OF SCIENCE
AFFILIATED wiTH SCIENCE CLUBS oF AMERICA
Sponsor: Myron §. McCay
Informational Meeting
Saturday, November 24, 1962
Room 6, Payne Building
Gordon Pennebaker, Chairman
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who have completed the proceeding first session. Chemi-
cal interpretation of infrared spectra will be stressed
both in lectures and in daily workshops on the In-
terpretation of Spectra. The lecturers will include:
Norman B. Colthup, American Cyanamid; Walter
Edgell, Purdue University; Nelson Fuson, Fisk Univer-
sity; Henry Morgan, Oak Ridge National Laboratory:;
Robert O’Connor, Southern Utilization Research Divi-
sion of the U.S. Department of Agriculture; Ernest A.
Jones, Vanderbilt University; James R. Lawson, Fisk
University; Clara Smith, Infrared Consultant and George
Wilkinson, University of London.

The registration fee for one or both sessions is $10.00.
The tuition fee for the first session is $100.00, for the
second session, $125.00. Further information and ap-
plication blanks may be obtained by writing to the Di-
rector, Fisk Infrared Institute, Fisk University, Nashville
8, Tennessee.

A seven-week Summer Institute in Radiobiology, with
emphasis on radiation ecology, will be conducted by the
Oak Ridge National Laboratory and the Oak Ridge
Institute of Nuclear Studies in cooperation with the
Ecological Society of America. This institute, spon-
sored by the National Science Foundation and the U.S,
Atomic Energy Commission, will be held June 10
through July 26, 1963.

The purpose of the course, taught by a staff of
twenty-five specialists, is to provide training in the en-
vironmental aspects of nuclear science for ecologists. It
is designed for those who wish to utilize radioisotopes
and other new tools in their teaching and research.

The deadline for return of application blanks was
February 15, 1963. Notification of selection for the
course was made March 5.

Expanded activities in the field of health protection
have resulted in recent additions to the Biology Branch
of the Atomic Energy Commission’s Oak Ridge Opera-
tions. New personnel include Raymond I. Hervin,
health physicist, formerly of the Cincinnati Area
Office, AEC; William Thornton and Howard V.
Heacker, health physicists, both formerly of the Qak
Ridge National Laboratory; and William A. Pryor and
Wiley A. Johnson, nuclear safety specialists. MTr. Pryor
was formerly on the staff of General Electric’s nuclear
propulsion program, Cincinnati, and Mr. Johnson was

(Continued on Page 74)
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HAVE YOU PAID YOUR DUES?

delinquent dues costs your Academy money!
Mmoney spent for scientific activities.

We believe you would
Don’t delay, send your dues
2 J




