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ROCEEDINGS OF THE
TENNEI;SEE ACADEMY OF SCIENCE
FOR 1961
James L. WILSON, Secretary
Belmont College, Nashville, Tennessee

Meetings of the Executive Committee
January Meeting

The Executive Committee of the Tennessee
Academy of Science was called to order by Prelm-
dent J. Gordon Carlson at 7:30 p.m. in the Facu lty
Lounge of the Union Building at Tennessee Poly-
technic Institute, Cookeville, on February 3, 1961.
The committee met again on the morning of Feb-
ruary 4. The members present were J. G. Carlson,
W. G. Downs, W. B. Jewell, C. P. Keim, G. H.
Lundberg, M. S. McCay, A. L. Myers, G. B. Penne-
baker, Richard Stevenson, H. L."Ward, and ]J. L.
Wilson. In addition, J. L. Major, Chairman of the
Tennessee Science Talent Search Committee, was
present.

The president introduced Richard Stevenson as
the newly appointed member of the Executive
Committee.

A copy of the December Executive Committee
and Annual Business meetings were given to each
person present. It was moved, seconded, and passed
that the minutes of these meetings be approved.

. The secretary reported that several of the sec-
tion officers for 1961 were not members of the
Aca‘demy. Dr. Keim, new Membership Committee
chairman, said he would contact these people. It
was reported that $265.46 was available 1n the
AAAS Research Grant. A total of 27 applications
for membership had been received since the last
report given at the annual business meeting. A
motion was made, seconded, and passed that these
27 people be elected new members in the Academy.
Five members had recentl dropped giving a new
total of 815 members in the Academy. A recently
repared membership list was given to each mem-
er present.

he out§oing treasurer, Dr. Lundberg, gave a

copy of the 1960 treasurer’s report to each member
present. The report was discussed and a motion
was made, seconded, and passed that it be a
proved. Dr. Lundberg statef that he had paid one
fraduate student's Academy dues out of the gift
rom Mr. Goethe. A letter from Dr. Barclay at
East Tennessee State College was read concerning
a research worker who could greatly benefit from
some assistance.  The letter was discussed and
several suggestions were made but no definite ac-
tion was taken,

The incoming treasurer, Dr. Downs, report
that he had sent out notices to all 2nd yecpa.r cfg
linquents and "had received a fair response, He
noted that about 200 had not paid their dues for

1960. A discussion was held concernj

in arrears but no action was taken, 8 MemMber,
The past president, Dr. Keim,

preciation for all the help he had recehuy’ed 2

the past year. The president, Dr., Carlson, un_ncgl

that the Academy certainly appreciate v t‘h replie

amount of work done by Dr, ﬁeim‘ € great
The president, Dr. Carlson, state

no report at this " time. d that e had
The president-elect, Dr. Jewell, sat,

aEpreciated the honor of having been ';:ctt:l;t he

that he had no other report to give at this ti, and
The editor stated that she had no forma) me'

to give. She ex&ressed appreciation port

for the :
butions made the Journal from members pig;::.
il

and suggested to the members that they try ¢
their colleagues to submit papers for pub icaotiget
The editor submitted some suggestions for chaon'
ing the format of the Journal to contain two 35
umns per page. The pages would be larger anci
fewer in number and the total cost would be about
the same. It was pointed out that this format
would be better for physical science papers. The
Journal has been criticized for having so few physi-
cal science ::fers. Dr. Keim discussed how papers
from Oak Ridge National Laboratory may be sub-
mitted to the Journal for publication. A motion
was made, seconded, and passed that the president
a?poim a committee to study changing the format
of the Journal and present the results by mail
ballot to the Executive Committee. Dr. Carlson
then appointed Drs. Barclay, Jewell, Keim, Tanner,
and Ward to serve as members of this study com-
mittee. A motion was made, seconded, and passed
that the Academy make a per page charge of ten
dollars to industrial contributors.

The Collegiate Division sponsor, Dr. M ers,
read the names of the 1961 officers of the Collegi-
ate Division, and made the comment that they
seem to be mostly from west Tennessee where
Spring meetings have been held. A discussion was
held concerning the giving of the AAAS award to
the best paper presented at the Collegiate Division
meeting.” After several suggestions were discussed,
a motion was made, seconded, and passed that a
first place AAAS award be given for the best paper
presented in the physical and biological scxencg
areas in the Collegiate Division and that the secon
of the two awards be paid out of Academ funds.
A motion was made, seconded, and passe thatha
second award be paid for by the Academ fOl',‘c:
1960 mceting. The secretary pointed out that sin
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i lace winner had been designated at the
Illgﬁ(g“éo legiate Division meeting, lﬁenhad 50 in-
dicated to the AAAS. Dr. Myers stated he would
send to the secretary two names, one for each area,
of the people presenting the best papers at the
meeting, W. ich the secretary said he would submit
to the AAAS for the lst place awards. Dr. M{m
stated that Arthur Cook at George Peabof{z' College
is planning a regional meeting for the middle Ten-
nessee area and that he had made plans for a meet-
ing on Saturday, April 15, at Tusculum College for
the east Tennessce area with Dr. Norman Anderson
of the Biology Division at Oak Ridge as a guest
speaker. A discussion was held as to ways in which
tﬁe three regions of the state might best be coordi-
nated, and it was suggested that, in addition to
having one president for the Division, there might
be three vice-presidents, one elected from each re-

ion.

. The Junior Academy sponsor, Dr. McCay,
assed out, and discussed various materials used
y the Junior Academy during its 1960 program

of activities. He stated that 12 regional meetings

were held throughout the state. He commented
that the arrangements made for the Junior Acad-
emy at the University of Tennessee were very good,
especially with relation to the use of the Armory

Field House for display ol projects and the arrange-

ments made for the luncheon. He added that about

325 attended the luncheon, and 75 to 100 attended
the lecture given just prior to the luncheon. Some

of the regional advisers of the (]unior Academy

had indicated that some kind of rotational plan
was needed since some of them had served many
consecutive terms. Dr. McCay pointed out that
the sponsor of the Junior Academy should have at
least one fourth time off from his college duties
in order to_ellectively promote Junior Academy
activities, with his college being reimbursed {or the
lost time. He discussed the question of publishing

a newsletter, adding that it would serve to acquaint
the state with successes of the program. He stated
that there should be a study made of the purpose
of the Junior Academy and its relation to the
AAAS. The Junior Academy will ask the National
Science Foundation for $12,500 next year, with
$2,500 of this to be used for a visiting scientists
program. He added that you do not get the follow-
through as expected sometimes, since speakers can-
not always get away at the proper time. He brought
up the question of having a recognition meeting,
adding that winners from last year might meet with
the Tennessee science talent search winners.

A motion was made, seconded, and passed that

a committee be appointed to discuss with the ap-
ropriate state officials the possibility of getting
inancial assistance for administrative suwmrt for
the Tennessee Academy of Science with special
emphasis on the Junior Academy and Collegiate
Division.

A motion was made, seconded, and passed that

the Tennesseee Science Talent Search become a
[unction of the Junior Academy program.

A motion was made, seconded, and passed that
future grants include maximum permissible
amounts for indirect costs,

Mr. Major, chairman of the Tennessce Science
Talent Search Committee, reported that the mem-
bers of the honors group of the sixteenth Tennes-
see science talent search will be announced in
March. Fifty Tennessee high schools from forty
city and county school systems in Tennessee parti-
cipated in the twentieth Annual National Science
Talent Search. Eleven entries from Tennessee were
included in the national honors group, which will
also be included in the Tennessee honors group.
Recent information from the 1960 Tennessee hon-
ors group shows that all twenty who reported are
attending colleges. Eight are attending out-of-state
colleges. Two are at M.LT,, and one each at the
University of Kansas, Hobart College, Michigan
State, University of Mississipt)i, Davidson College,
and Swarthmore. Of the twelve attending Tennes-
see colleges, five are at the University of Tennessee
and five at Vanderbilt. The comments indicate a
continued deep interest in the field of science and
mathematics. Many of them expressed gratitude for
the encouragment and help given them by the
Tennessee Academy of Science. Many asked for a
report of the survey in order that they might learn
about other members of the group. This particular
interest seems to have been engendered by the
Oak Ridge program olfered for the first time last

year to the honors group.

A motion was made, seconded, and passed that
thanks be given Mr. Clark Center, Vice-President
of Union Carbide Nuclear Company, for acting
host to Tennessce Science Talent Search winners.

The president, Dr. Carlson, appointed the fol-
lowing committee chairmen:

Membership: C. P. Keim
Fellows: C. S. Chadwick
Necrology: C. 8. Chadwick
Research: C. S. Shoup

A motion was made, seconded, and passed that
the invitation from Dean Paul Meek to hold the
1961 Annual Meeting of the Tennessce Academy
of Science at the University of Tennessee Martin
Branch be accepted. A discussion was held as to
the probable dates for the meeting, with November
94.25 as first choice and December 12 as second
choice. It was suggested that should the meeting
dates be November 24-25 the Executive Committee
would have its meeting at 8:00 A.M. Friday, No-
vember 24, with the General Session meeting from
10:30 to 12:00 P.M. the same day.

The meeting adjourned at 1:50 P.M.

NoveEMBER MEETING

The Executive Committee of the Tennessee
Academy of Science was called to order by Presi-
dent J. G. Carlson at 8:00 A.M. in Room 113,
Engineering-Physical Science Building at the Uni-
versity of Tennessee Martin Branch on November
24, 1961.

The members present were J. G. Carlson, W. G.
Downs, Jr., W. B.[_J]ewell. C. P.'’Keim, M. §. McCay,
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nd
A. L. Myers, G. B. Pennebaker, R. Stevenson, anl

G wick, Chair-

J. L. Wilson. In addition, C. . lChademmees‘

man of the Fellows and Necrology e Science

Jl'- L. Major, Direcn;r (;f gl:itl?egrilfesctor of the
t Search, and A. L h

Slf;::l Term Area Institute weré prqsem(.:ommmee

A copy of the January Execuuvesent ma it
Meeting was given to each person Prethe 2 oS
was moved, seconded, and %assed that

is meeting be approved. .

o ["lfll:e Secretgry re;&pned that 94 aPphmm’?‘shcf;r):
membership were received so far ths_y_ear.1 Lhe
were 87 members dropped plus 52 addmonaf duepf
made by the treasurer for non-payment 0 ¢ nds’
giving a total of 89. The membership NOW aNot
at 796, as opposed to 791 at this time last year. >
included in this total is one rll)ewh]_lbrary member-
ship and two supporting memberships.

El'he Treasurg?r)eporgted that there was $5,272.31
cash on hand which was about $1,500 more than at
this time last year. )

A discussion was held concerning the problems
involved in running the offices of the Treasurer
and Secretary. It was pointed out that the Treas-
urer receives some aid for secretarial assistance
from the NSF grants. A motion was made, seconded,
and passed that the Secretary be allotted $25 a
month for secretarial assistance.

Dr. l‘Iltf:well gave a report concerning the pro-

grams. He noted that the programs were received
too slowly using 3-cent stamps and suggested that
next year 4-cent stamps be used.

The Editor reported (read by the Secretary)
that “the four numbers of Volume 36 (1961)
consist of 364 pages. This includes 13 research
papers of which six are in Zoology, two are in
Botany, three are in Geology, and two are in Phy-
sics. The entire July issue consists of one paper
only, Water Mites of the Genus Arrenurus of Mid-
dle Tennessee, by our Secretary, Dr. James L.
Wilson. This paper is based on his Ph.I). Thesis.
The October issue contains two lengthy papers,
Mosquitoes of the Tennessee Valle , by S. G. Bree-
land, W. F. Snow, and Eugene Pickard, and The
Strawberry Leaf Roller Complex by Stelmon Ben-
nett. It is not intended to establish a policy of
publishing monograph-length papers in the Jour-
nal, but there have been very few shorter papers
submitted within the last few months and these
have been of the type that we prefer to publish in
the }ganuary issue. Since the January issue is also
the cport of the Reelfoot Lake Bi;yogicat Station
we try to include chiefly papers dealing with the
flora and fauna of Tennessee, Consequently, 1 have
been saving the shorter papers for the Januar
issue, The new larger format for the Journal has
been approved by all members of the Executive
Committee and Editorial Staff and will go into
effect in January, 1962,”

The Director of the
Station reported (read i
thirtieth session of this
continuation of our plan

Reelfoot Lake Biological
n his absence) Lhav.os‘the
research station was 5
to offer opportunities

oups and individuals for headqy
:,(;ségirgauons dealing with Reelfoot Ea]:-r-le}\s for
dance of material is available and the .
are many. Dr. Robert J. Schoffman [:ﬁrt““ities
ing Institute, Peoria, Illnpoxs, spent his twee spald_
consecutive summer of investigation on L-th
of the age and growth rate of the fishes  Study
lake. The Tennessee Ornithologica] Socj e
its annual convention at the station i y.Y helq
it was well attended. Classes in biolo, and 2y anq
history used the station for weekeng Vismnatural
number of individuals spent one to three a
us engaged in a study of some aspect of t‘;lYS With
We are still handicapped by lack of aCCesse lake,
station due to a ditch being cut acrog o 0 the
three years ago. It is believed that lans T Toaq
in progress to build a br_idge before guy n;e No
sion so that we can again offer our facili e,
a much broader basis. The old Walnyt I ties op
which burned two years ago, has been re aced 3
a very modern and up-to-date mote] at e% ¥
every facility to hunters and fishermen, 1 io fer
used by transient workers at the station ;ngls_o
quite convenient, especially for overnighy guests
The Sponsor of the Collegiate Division repq..
that “the Collegiate Division had two mge"gted
last spring, both of which were held op APﬁl“is
At the meeting held at Memphis for the western
region of the state, the papers represented schoorln
in Memphis only. The meeting held at Tusculun:
for the eastern region of the state attracted ap
attendance of 35 people from five different schools
Four schools (Tusculum College, Maryville Gol.
lege, University of Tennessee, and Carson-Newman
College) were represented on the program. A meet.
ing is already being planned for the spring of 1962
at Maryville College. An application has been
submitted to the National Science Foundation in
the amount of $3,572.20 for the support of the
annual meeting held in conjunction with the Ten.
nessee Academy of Science meeting and three re-
gional meetings to be held in the spring. This
application is for the academic year 1962-63, The
program for the meeting this year is somewhat
disappointing in that there are only six papers
instead of eleven for the year before. Only four
schools are represented in the program instead of
seven for the year before. In spite of the fact that
the meeting is being held in the western portion
of the state, no school is represented from further
west than Cookeville and ghattanooga. The pro-
gram for the annual meeting in the fall of 1960
included several papers whicﬁ had been presented
at the spring meeting. There are no such duplica-
tions in this year’s program. For next spring,
am hoFing that regional meetings will be held in
cach of the three regions of the state.”
The Sponsor of the Junior Academy presented
a summal;y report of the activities of the Junior
Academy for 1960-1961:
A. Scheduled T-] Meetings:
12 Regional S{icn:tl;l:;s; Meetings—November 19, 1960
300 in attendance with 150 participants
State Science Day, Knoxville—December 3, 1960

-—-—__——'i
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350 in attendance with 66 participants
Junior Science Honors Dag, Oak Ridge—June 9, 1961
60 in attendance with 35 participants
Regional Lecture-Demonstration, Pulaski —
February 11, ]2’61
(0 participan! . . §
Valﬁoug T-] %hapter Meetings—Periodic Meeting

g?ntr?e T-] Advisory Council Meetings (two at
regular meetings)
ization:
B 10\Irug:1rllaer of Sections Judged at State Science Day—8
Number Judges: TAS and RESA members: 24
C. Honors Awarded: .
Number Award Winners, State Science Day: 23 of
possible 24 .
Number of Honorable Mention Awards: 18
Number Distinguished Teacher Awards: 13
AAAS Special Award: 1
D. Publications and Posters prepared for 1961-62
. Program:
T-Jﬂﬁrfomation Leaflet .
Science Projects related to Forest Industries
1960-61 Annual Report to NSF
TJAS Proposal to NSF for 1962-63: $17,500
T-J Poster for 1961-62
E. Program Changes and Proposals:
Regional Science Day: February 24, 1962
State Science Day: March 24, 1962 .
Inclusion of Mathematics and Library-Study Projects
New Subject-Area Divisions: Astronomy and Earth
Sciences, Biology, Chemistry, Mathematics, Physics
Regional Science Day Lecture by Invited Scientists
F. Proposed Program Extensions:
Publication of Award-Winning T-J Papers for TAS
Information
Encouragement of Publication of Other Project
Booklets .
Extension of Regional Meeting Program (Discussion
of this plan rmsted for Academy Conference
Program, 1961 S meeting)
Promotion of Active Su‘;fort of T-J Chapters by
Professional Societies. (High school teachers report
that Science Club interest is at low ebb; Junior
“Civic Club” chapters are more attractive — due
to active support, invitations to downtown meetings
and general promotion by the senior sponsor)
Special Programs for Exceptional Science Students
urriculum-Study Program to eliminate overlapping
of high school and college work
Cooperation with Governor’s Youth Council
Promotion of Programs of Value to High School
Science Teachers
Cooperation with Visiting Scientists Programs
Publication of Names of Science Talent Search
Sponsors

The Chairman of the Science Teaching Im-
provement Committee presented and discussed the
annual report of the committee as well as the final
report of the 1960-61 Short Term Area Institutes.

The Representative to the Academy Conference
was not present but copies of his report were given
to members present.

The Chairman of the Science Talent Search
Committee presented and discussed the 1961 report
of the committee. Copies were given to each mem-
ber present of a report concerning all of the
previous Tennessee Science Talent Search winners.

The Chairman of the Membership Committee
reported that 126 letters were sent out from the
mathematics section. Two supporting memberships
were obtained from 274 letters sent out to indus-
tries across the state. The envelopes and stamps
cost $52, which did not include the printing and

typing done free by the laboratory at Oak Ridge.
motion was made, seconded, and passed to
recommend that three high school teachers, one
from each area of the state, be placed on the
membership committee.
The Chairman of the Nominating Committee
E:;esemed the slate of officers which would again
presented at the Annual Business Meeting.

The Chairman of the Fellows Committee pre-
sented the names of three members selected to
become Fellows of the Academy. The Executive
Committee recommended that tﬁese be presented
by the Chairman at the Annual Business Meeting.

The Chairman of the Distinguished Teacher
Awards Committe read the names of those who had
been recommended to receive awards. He noted
that twelve letters had been received supporting
the nomination of one particular teacher. A motion

was made, seconded, and passed to approve the list
of nominations.

The Secretary read a report sent to him from
the Chairman of the Research Grant Committee.
The Chairman reported that “there were three
proposals for research grants from the Tennessee
Academy of Science AAAS funds. In February,
1961, Dr. Walfried J. Reinthal of the Eastern State
Hospital, Knoxville, requested a grant in order to
collect, with high school students, certain lepidop-
tera of the Great Smokies. He was corresponded
with at some length and notified that under de-
cisions of the Executive Committee, said grants
could only be made available to students (pref-
erably high school students), and if he found it
feasible for his students who are assisting him to
themselves make application, then the Committee
could consider these applications for financial
assistance and decide on their merit. Dr. Reinthal
chose not to revise his request in this manner. In
March, 1961, a proposal for a grant was made by
Mr. Harry L. Sherman, Nashville, fpr funds to
supt)ort field work in a program bearing on plant
evolution, ecology, and taxonomy, assocxatgd wnth
his work as a graduate student at Vanderbilt Uni-
versity. After correspondence relative to the work
and request for reduction of grant requirement in
view of the TAS limited funds, Mr. Sherman was
recommended by the Committee for a grant of $75
on March 29, 1961. In m, 1961, a request was
made by Mr. Larry Buhrman, student assistant,
University of Chattanooga, for funds to support
the repair and rehabilitation of a radar set owned
by the University of Chattanooga. It was proposed
that the instrument or instruments be put in order
for operation and through this application the

ant incumbent would acquire technical exper-
ience and obtain usable equipment for class use.
Your committee felt that this proposal did not
represent a research project and it would not be
appropriate for funds to be so used for equipment
which is property of the University, hence the
request was declined, and Mr. Buhrman so notified
by the Secretary, TAS, on August 13, 1961. Had
your ccmmittee anticipated the paucity of proposals
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during the year, we might have been less rclucta:ll.t
to grant funds nearer the full re;l; e o forth-
cants, provided these applicants had o of the
coming‘.) Perhaps the notice 10 recent ::;“ requests
Journal will be of assistance in promo So g
which come closer to being real research pr hpl e
Dr. Chadwick extended an offer to A(:ademy
1962 Annual Meeting of the Tennessee e 2
of Science at George Peabody College
ivi kend. .

Tha%ll::g l&mv'ngg:; read a lel?‘g\ he ﬁcclnhv::l l&r:rrril
Dr. Raymond L. Tanner which stat

Fi St Uiy Grongh & Depsinnt,

hysical Science, Biology, ?
to Z::tcnd to the Tennessee Academy of Smelr:ie E::
invitation to hold the next meeting schedu e
West Tennessee (probably in the fall of 1964), a
Memphis State.

The meeting adjourned at 2:00 P.M.

THE SEVENTY-FIRST MEETING

The seventy-first annual meeting of the Ten-
nessee Academ¥ of Science was held November 24-
25, 1961, at the University of Tennessee Martin
Branch, Martin. Henry C. Allison was Chairman
of the Committee on Local Arrangements and
W. B. Jewell, Vanderbilt University, was Program
Chairman. L

On Friday and Saturday, ey for all
sections of the Academy was held in the lobby of
the Engineering-Physical Sciences Building. There
were 132 persons registered Friday. The General
Session was held Friday morning in room 204
Engineering-Physical Sciences Building. Five papers
were presented with J. G, Carlson serving as Chair-
man.

On Friday afternoon, meetings of the Sections
of the Senior Academy were held in various rooms
of the Engineering-Physical Sciences and Agricul-
tural-Biology-Library Buildings. The Annual Busi-
ness Meeting was held at 4:30 P.M. Friday in room
204 Engineering-Physical Sciences Building.

The Annual Dinner was held in the University
Cafeteria at 7:00 P.M. Friday. The cost of the
ticket was $2.00, and 97 tickets were sold. The
speaker was Dr. E. Baylis Shanks, Chairman of the

partment of Mathematics at Vanderbilt Uni-
versity. The subject of his talk was “The Revolu-
tion in Mathematics.”

An Executive Committee Meeting of the Col-
legiate Division and an Advisory Committee Meet-
ing of the Junior Academy were held at 9:00 P.M.
Friday,

On Saturday morning, registration for the Col-
Letgxla}:e D‘{mpq was held at 8:30 A.M. in room 112
_ the inistration Building, T i
Division met at 9:00 A. e e

sion ) .M. in room 103 of the
Engineering-Physical Sciences Building for the
presentation of papers. At 9:00 A.M. four apers
were presented in room 204 Engineering-Physical
Sciences Buildin, arding the Junior Academy

. The Twentieth Annual Meeting of the
Junior Academy will be held on March 24, 1962.

ssee Academy of Science

ANNUAL BUSINESS Mum

The Business Meeting of the A, C‘“’EMY
ed to order in Room 204 Engﬁgeeg?y wa"‘%ll
Sciences Building at 4:30 p.m, by Pres'ng"PhYsi 5
Carlson. The minutes of the busines, iden, ‘zl
1960 were not read since they haq mee:.ing Of
in the Journal. The contents of this Fnbpubli‘hed
and November 24, 1961, Executive ec ary 3
meetings were summarized by the Seqpe ™Mitgg
minutes of the above meetings were :mta-ry. Th:
The Secretary noted that up te ePProved_
Business Meeting there were 199 ons 12 OF the
and 88 paid for the annual dinner, Th TeBistereg
reported that 94 apé)lications for memb: se?"eta.w
been received plus 8 more receiveq Sincemhlp hag
of the meeting. A motion was made, Sy (lihe Stary
passed that these 102 persons be electedn ed, anqg
of the Academy, Membey
The Treasurer presented an ; )
which was approw.'ed.p mnterim yene
The Editor’s report was read b
The report was approved. Y the Secretary,

The Director of the Reelfoot [. i
Station presented his report w{ﬁch w::;pBlr%Iogxcal
The Sponsor of the Collegiate Division vaed.
his report which was approved. Presenteq

The Sponsor of the Junior Academ
his report which was approved. He emp?mgir::;nltfd
Regional Science Day would be held ‘on Feb that
24, 1962, and that the State Science iy

D :
has been on the same date as the annu.l (which

nu ;
the past several years) would be held ﬁ:&e‘?‘g
1962. )

The Chairman of the Science Teachin Im-
provement Committee reported that the 1960.G]
institutes were highly successful and were attended
by 459 regular teacher participants, and many vis.
itors, in the following areas whose directors are
indicated below:

Chattanooga Area, University of Chattanooga,
Dr, Kenneth Fry

Cookeville Area, Tenn. Polytechnic Institute,
Dr. G. B. Pennebaker

Johnson City Area, East Tenn. State College,
Dr. Frank Barclay

Knoxville Area, University of Tennessee,
Prof. W. Roger Rusk
Martin Area, University of Tennessee, Martin,
Dr. Henry C. Allison
Memphis Area, Southwestern at Memphis,
r. M. Foster Moose. .

Forty-one fewer teachers participated in the
programs than were provided for in the NSF bud-
get, hence $1,607.99 was returned to the NSF as
the unused portion from this budget. Funds not
used but budgeted for teacher participants may not
be used otherwise and must be returned to N F.

With exception of the Memphis Area, the 5‘!'1“"
Area Institutes and directors are operating snm+ l%::
programs during the 1961-62 school year. inate
Memphis Area has been replaced by an IPS“t.mn
at Lambuth College at Jackson under the direc o
of Dr. Arthur D. Oxley. They have already co ~
pleted a very successful institute with 9veItend-
teachers participating. It appears this years

—
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ance will exceed the budageted 500 participants

?mbablz approaching the 550 mark in atten ce,
t €

was felt that since Southwestern has In-Service
Institutes in both Biology and Mathematics and
Memphis State University has one in the Earth
Sciences, it would be wise to remove the Short
Term Institute from Memphfs to Jackson. This
move seems to have been profitable.

Indirect costs of operation of the Short Term
Institutes came to $1,046.00 which was transferred
to the treasury of the Academzé Some operational
expenses, particularly for coffee and doughnuts,
are not permissible from direct costs borne by NSF
and must be taken from indirect costs. It is felt the
social hour is a vital part of such a program and
such costs should rightly come from indirect costs.
This procedure is beinti:ollowed this year and the
treasury will get less than last year from indirect
costs, when the final report is completed.

Budget for the 1960-61 program was $16,870,
and that for the current year is §18,785.

While the Short Term Area Institutes seem
sucessful, the committee felt the clientelle served
has been just about depleted. With this in mind,
Prof. W. Roger Rusk has been appointed director
of a Visiting Scientist ?1 , a proposal for
which he has entered with NSF. If this proposal is
aPproved as planned, 150 visits of scientists into
high schools will be budgeted for the 1962-1963
schol year. These visiting scientists will spend a
day or two at each school carrying out a very care-
fully planned visit, benefitting both the school and
the visitor. The visiting scientist proiram is being
carried out by many other state academies and is
not a pioneering pr ; other academies are
able to arrange 200 to 250 visits per year.

In addition to the Short Term Area Institutes,
the chairman has coordinated efforts to get several
In-Service Institutes for High School Biology
Teachers supported by the NSF, based upon con-
tent material of the newer biology. By such coordi-
nation, it was possible to get four such institutes
approved, the only ones of their kind in the coun-
try. These institutes are using the first half of the
AIBS Biology Series as a basis for further discussion
of detailed content material in the field. These In-
Service Institutes are at The University of Ten-
nessee, Martin, Dr. James M. Moore directing;
Tennessee Polytechnic Institute, Dr. G. B. Penne-
baker directing; University of Chattanooga, Dr.
Kenneth Fry %irecting; and at Southwestern at
Memphis, Dr. Arlo I. Smith directing. The same
directors plan on submitting proposals for the con-
tinuation of these institutes for next year, utilizing
the last half of the AIBS film series. The proposals
asked for the support of fifty teachers at each of
the four institutes, but attendance is averaging
about 85. This is not as high participation as de-
sired, but is to be considered satisfactory. There is
an increase in visitors as word gets around about
the content of the material and it is expected that
more teachers will attend future such institutes.

The director would like to encourage more such

59

In-Service Institutes th i
s Al roughout the state and in

i particularly in physics and chemist,
for which there are also verl; gyood films availab
as a basis for running such institutes if there are
those who are interested. Grants for such In-Service
Institutes are of course not available for the Aca-
demy, only to individual institutions, but we can
encourage the submission of such proposals to NSF
and recommend their approval,

The Academy Conference
ported that the Academy Conference met in New
York in 1960. The first meeting was the session on
i]:mor Academies. Some data include the follow-

g

. There are now 33 Junior Acadenies associated
with Senior Academies; ten have Visiting Scientists
Programs supported by NSF,

Some Junior Academies have papers at the an-
nual meeting rather than displayed projects; some
are selective and are chosen by competition,

Some states report as high as 20,000 members in
500 clubs. The total for the U. S. is probably
50,000. Louisiana had 48 schools represented at
their annual meeting. In Kansas if a high school
student takes three science courses his Junior
Academy work counts as one unit of high ‘school
credit.

There should be some method for clubs within
a state to communicate with each other.

A questionnaire sent to all states, in regard to a
National Junior Academy of Science, showed 14
against and 11 for; many preferred that Junior
activities not be channel Lgrough a single strong
and controlling national group. Twenty-five pre-
ferred that Junior Academies remain under spon-
sorship and jurisdiction of local Senior Academies.

The Senior Academy Conference met for one
day. In regard to History of Academies, 21 have
published an account; several have the manuscri
ready for publication. Twenty-five academies did
not reply (Tennessee was one of these); 16 of these
had no plans for a history in 1959 (Tennessee one
of these).

Most of the afternoon session was devoted to a
discussion of utilization of NSF ts. Thirty-
three academies received grants in 1960-61 for
$620,000. The tendency in most all of these pro-
grams is to upgrade the superior student and teach-
er and reward the better student for what he had
already done. Little attention is paic! to the great
group of average students and little is done to in-
crease interest in science in this group.

A Research Conference for high school students
brought out some comments as follows: they were
fairly effective but the group was not ready for
such’ visits; the average student is lost; tr;hdere sl::::l:

less talking and more experiment demonstra-
l:ifms; a few sgldems understood the subject infor-
mation; it was better for the teachers than for the

ts. :
stu@;ﬁe expenditure for Academies will be enl
this year. A program for any level of education
would be good. cademies seem to lack vision as

Representative re-
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. SF would like to
evidenced by the P""c".‘? Is. The NS d Collegi-
expand programs in Visiting SGmtlaﬁ]l: 2:;; i egn }

Academies. Additional pr
:l:erlgﬂ the ;pproval of other Eroposslh Af':l)lrl)' W}]?:::
gram should includ;_}.!e.’:() nger’32 anar.z o 51
i nses. There 3
acadcrnmu ph;::x or 196162 for 3350,0(% Some money
was left over, . cood
Conference representative 11
o A‘mdehu do Academies of Science really

accom ll” h? I ANSwi tlleﬁe Polllu. (I)
he er lncluded

Plo” a fOluIﬂ fo: tramin, gladualc ‘tu“n“ m

de a means of

the preparation of papers, (2) provi
disscI:nixlx’:ﬁng infonl-)mation 1)n science to thO“i
scientists who are unable to attend the nauolna
meetings, as well as high s«;hool teachers and lay-
men, (3) promote cooperation among the v;(linozs
scientific organizations within the state, an [Q)
advise and assist state authorities on scnqnufxc
matters, including teacher certification in sciencc.

The major problem in both Juniot and Senior
Academies is the lack of communication between
various state academies. A majority of the Senior
Academy representatives do not report back to
their Academies ccicerning the Academy Confer-
ence and most academy members are not aware of
the existence of the American Association for the
Advancement of Science. In a few academies this
representative actually is allowed time on the pro-

am to tell about the national organization and
its relation to the local academies.

The meeting this year will be in Denver, Colo-
rado, December 27-31, and I will represent the Ten-
nessce Academy of Science. Since 1 am a permanent
ol[iocr of the Xcadcmy Conference it wirlebe guite
satisfactory for our academy to have an additional
representative,

The Chairman of the Science Talent Search
Committee reported that twenty-nine students from
thirteen cities of smaller communities were selected
to the 1961 Honors Group of the sixteenth Tennes-
see Science Talent Search. Eleven of these were
members of the National Science Talent Search
Honors Group. All members of the Honors Group
were presented certificates of award and gold filled
Tennessee Science Talent Search pins,

. The Tennessee Academy of Science, Union
Carbide Nuclear Co., and Oak Ridge Institute of
Nuclear Studies jointly sponsored a program to
honor all winners in the Junior Academy of Science
programs. The o‘program consisted of a full day
tour on June 9 of Oak Ridge National Laboratories
and a banquet that night at the Alexander Hotel,
A program followed the banquet. Dr. W. W. Grig-
orieff, Chm. University Rgations Div. ORINS
conducted the program. Dr. M. 5. McCay, sponsor
of the Tennessee Junior Academy, presented the
Honors Group and told of their achievements. Dr.
Alvin M. Weinberg, director of Oak Ridge National
Laboratory, addressed the l?;rou which included
the sponsoring teachers of the l-{’onon Group and
scientists who work at the Oak Ridge Laboratories
The students and their teachers were guests in the

I of the T ennessee Academy O

f Science

—

es of the scientists on the night of Ty,
ho;?. picture was made after ﬂnche&lnn:tg’ A
aboratories. Each participant was presented the
of this picture. “opy

The Science Talent Search Committee hyg , -
ten articles explaining the rogram for The Tm—
nessee Teacher and The Academy Journg o
committee has forwarded information to foréy s
leges which have requested data on the mey, -y
oetgthe Honors Group. Recently letters anq
tionnaires have been sent to members of the?
eight Science Talent Search groups. This infom‘:‘t
tion will be tabulated for the 1962 report, A oo
of the 1961 report on former groups gc.m 1948 2
1961 is attached to this report. to

The Chairman of the Membership Comm:
reported that 126 letters were sent fut ﬁmu:ﬁe
mathematics section. Two supporting membergh; e
were obtained from 274 letters sent out to ipqg
tries across the state. The envelopes and stamu"
cost $52, which did not include he printing and
typing done free by the laboratory at Oak Ridge.

The Chairman of the Nominating Commiyte,
proposed the following slate of officers:

President: Willard B. Jewell, Vanderbilt Upj.
versity, Nashville, .

President-Elect: Henry C. Allison, University of
Tennessee, Martin Branch, Martin.

Secretary: James L. Wilson, Belmont College
Nashville, !

Treasurer: William G, Downs, Jr., Tennessee
Polytechnic Institute, Cookeville,

Since there were no nominations from the floor,
with the unanimous consent of the members pres-
ent, the Secretary was instructed to cast one ballot
representing the unanimous vote of the members
present.

The Chairman of the Fellows Commitlee sub-
mitted the following names of members of the
Academy for election as Fellows:

Dr. C. P. Keim, Oak Ridge National Labora-
tory, Oak Ridge.

Dr. G. B. Pennebaker, Tennessee Polytechnic
Institute, Cookeville, .

Dr. Wm. G. Downs, Jr., Tennessee Polytechnic
Institute, Cookeville. .

It was moved and seconded, and unanimously
passed to approve them as Fellows. .

The following names of teachers, whose nomi-
nations were approved by the Executive Commit-
tee, were read and recommended to receive Dis-
tinguished Teacher Awards:

Mrs. Ival Aslinger — Bearden High School —
Mathematics

Miss Ruth Benson — Oak Ridge High School —
Mathematics :

Miss Nora Lee Bernard — East Nashville Jr.
High — General Science-Mathematics .

Mr. Buford Bible — East High, Knoxville —
Mathematics i

Mrs. Mary Boyd — Dyersburg High School -
Physics-Chemistry

i

Proceedings of the Tennessee Academy of Science 61

/
Mrs. Helen Brgck — Byrdstown High School —

P _Mathematics X
B“;}?;‘,’]%?mhy F. Green — Memphis Central High

_ Biol "
school ~ B oy Kemp — Tullahoma High School —
Biol;gy Owen Lane — Central High, Columbia —

istry-Mathematics '
Chemisty T1a Mae Smith — ETSC Training School

Maﬁzﬂl‘\’{“%’ Thompson — East Ridge Jr. High —

,

ience
Ge'ﬁrslfﬁx Vann — Chattanooga High School —

M’g&?g?bby Dean Wall — Clarksville High

Mathematics

school ~ ose N, Wooldridge — Memphis South

) :7h School — Biol
51dt;t}{1£2‘ cmorve a4 wc:gzed, and unanimously

passed to approve them for Distinguished Teacher

Awards.

The Chairman of the Resolutions Commiltee
submitted a resolution (prm-tt’:d separately follow-
ing the minutes of this meeting). It was moved,

seconded, and passed to approve the resolution.

The Chairman of the Necrology Commitiee
made note of the passing, and of the great loss to
the Academy, of Dr. Lucius Burch, Dr. Randolph
A. Cate, Mr. Samuel E. Linton, Dr. Jesse M. Sha-
ver, and Mr. William R. White. It was moved,
seconded, and passed that the above names be
entered on the minutes as an expression of the
appreciation of the Academy.

The meeting adjourned at 6:00 P.M.

ANNUAL REPORT OF THE FAUNA COMMITTEE
TENNESSEE ACADEMY OF SCIENCE, FOR 1961

The following studies concerning Tennessee
fauna were conducted in 1961. This is not a com-
plete list, since only those studies known or re-
ported to the committee are included.

Fish
Continuing Research:
Creel census studies at Reelfoot Lake, Pickwick

and Wautauga reservoirs, and the upper Duck
River. Tennessece Game and Fish Commission.

Research Completed:

Life history of the Paddlefish. Robert Martin,
University of Tennessee.

Rough fish removal in Norris reservoir. Report
gref_sented at the meeting of the American Fisheries

ociety in Memphis, Tenn., Sept. 13-15, 1961.

A midsummer plant of Rainbow Trout in a
stratified Tennessee impoundment. Phillip Shag)e.
USS. Fish & Wildlife Service. Progressive Fish Cul-
turist, 1961,

Age and growth of the Channel Catfish in Reel-
foot Lake, Tennessee for 1953 and 1960. Robert
Schoffman. Jour. Tenn. Acad. Sci. 36 (1), 1961.

Fish tagging studies of fish populations in the

lower part of the Clinch River, especially for pur-

s of determining movements, Efﬂogy Section,

ealth Physics Division, Oak Ridge National Lab-
oratory (S. 1. Auerbach, Chief)

Amphibia
Continuing Research:

Process of spermateleosis in various Urodela
(Amphiuma, Cryptobranchus, Siren, Ambystoma,
etc). C. L. Baker, Southwestern at Memphis.
(Spermateleosis in Amphiumae — Helical Motility
and Reversibility of Spermatozoa reported vpon
in the Zoology Section, T.A.S., Nov. 24, 1961).

Morphology of the urinogenital system of var-
ious urodele amphibians, (gtudies contemplated
for the near future) C. L. Baker, Southwestern at
Memphis.

Variations in some species of Desmognathus in
Washington Co,, Tennessee. Marion Roesel, East
Tennessee State College.

Taxonomy and distribution of Necturus. Wm.
E. Brode, Vanderbilt Univ.

Continuing studies on various phases of herpe-
ology. Ralph Sincliar and Glenn Gentry, State
Department of Health and Tenn. Game and Fish
Commission.

Research Completed:

The breeding habits of the Mole Salamander
Ambystoma talpoideum in southeastern Louisiana.
C. Robert Shoop, Tulane University (Refers to
breeding habits of this salamander in Tennessee,
after report by Glenn Gentry).

Taxonomy and distribution of the salamander
Desmognathus ocoee. {;ma A. Organ, Dept. of
Zoology, University of Michigan.

Birds
Continuing Aesearch:

A roadside count of the birds of Knox Co.,
Ti enneuec.({; C. Howell, University of Tennessee,

Factors determining the breeding season of Jun-
cos in the Great Smoky Mountains, J. T. Tanner,
University of Tennessee. .

Migration studies of birds passing throu
Nashville at night. Mrs. F. C. Laskey, Nashville,
Tennessee.

Bluebird nesting studies. Mrs. F. C. Laskey,
Nashville, Tennessee. o o

Statewide Wildlife population investigations.
Tenn. Game & Fish Commission. )

Pesticide-wildlife problems. Tenn. Game & Fish

mission. )
Comkcsearch in the biophysics of bird fli ht. Frank
Farrar and Chas. E. Farrell, Vanderbilt University.

Research Completed:

Variations in the common crow, Corvus brachy-
rynchos, in Washington Co., Tennessee. John M.
Brooks, Jr., East Tennessee State College.

Mammals

Continuing Research: )
Normal and possible induced blood changes in
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the cotton rat, Sigmodon hispidus. Ecol Section,
Health Physics l)gwli;iglx‘l, 8: ledge National Lab-
oratory (S, I Auerbach, Chief). ) ,

St:ydi(e- on the pathologies in White-footed mice
living both in radioactive contaminated and t;n;(l:‘n:
contaminated areas, Ecology Section, Heal ¥
sics Division, ORNL. .

Field ulations of cotton rats and rice rats.
Ecology Sect., Health Physics Div., ORNL. &

Altitudinal Distribution of the mammals of the
Unaka Mts. of Monroe, Co., 'I'e:'meuee. Wm. H.
Adams, Jr., Tennessee Wesleyan College.

Invertebrates
Continuing Research:

Taxonomy, morphology and distribution of Col-
lembola and Protura, 'T. P. Copeland, East Tennes-
see State College. e ,

Taxonomy and ecology of the epigeic Isotomidae

Collembola) from the Central Basin of Tennessee.
‘loyd M. Ford, Auuin-Peal) State College. .

Population ecology of Drosophila, with special
attention to sex ratios. Richard Stevenson and stu-
dents, East Tennesssee State College.

Role of Acarina, Collembola and other small
arthropods in the breakdown of litter — succession,
seasonal changes, taxonomy. Ecology Section,
Health Physics Division, Oak Ridge National Lab-
oratory (S. I. Auerbach, Chief).

Use of radioisotopes in tracing the movement
of materials through the insect levels of food chains.
Ecology Sect., Health Physics Div., ORNL.

Cytogenetic studies of populations of Chirono-
mus tenlans in the Clinch River (emphasis on
testing the hypothesis that frequency of chromo-
some abberation is related to ionizing radiation in
their environmem). Ecology Sect., Health Physics
Div., ORNL.

Survey of minor arthropods of Unicoi Co., Ten-
nessee. C. M. Morefield, East Tennessee State

Collcﬁe.
Odonata of Tennessee. Richard P. Trogdon,
Judson Colleﬁe, Marion, Alabama.

A study of arthropods of the forest litter layer
and their microenvironment in the Great Smoky
Mis. James K. Grimm, Madison College, Harrison-
burg, Va.

Taxonomic Studies on Tennessee helminths.
A. W. Jones, University of Tennessee.

Survey of intestinal parasites in male freshmen
at East Tennessee State College. Richard A. Durey,
East Tennessee State College,

Seasonal occurrance of animal parasites in small
invertebrates of a selected forest floor. (Some work
in Nashville area and some in Tuscaloosa, Ala.).
Student of H. B. Crouch, Tennessee A&I State
University.

Parasites and 'Eathological lesions from verte-
brates found in the Oak Ridge, Tennessee area.
G. E. Cosgrove, Oak Ridge National Laboratory.

Assembling of a representative collection of
molluscs from the Tennessee River and some tribu-
taries in east Tennessee, Ecology Section., Health

—_—
hysics Div.,, ORNL,, with assistance of Henry
(};erySchalie, Univ. of Mich, Van

Studies of molluscs as indicators of radjoj
contamination_in streams. Ecology, Sect,, m
Physics Div,, ORNL.

Research Completed:

Water mites of the lF:num Arrenurus of Middie
Tennessee (Acarina: Hydracarina) James |, Wil.
son, Belmont College. Jour. Tenn. Acad. Sci,, 36 )
1961. )

Mosquitoes of the Tennessee Vallg;, 8. G, Be.
land, W. E. Snow, Eugene Pickard, Tenn, Valley
Authority. Jour. Tenn. Acad. Sci,, %6 (4), 1961,

The Strawberry Leaf Roller Complex in Ten.
nessce. Stelmon E. Bennett, Agricultura] Experi.
ment Station, University of Tennessee, Jour, '[Pe;::
Acad. Sci., 56 (4), 1961. ’

Bioaccumulation of Cobalt-60 by the crq fish
Cambarus longulus longirostris, Wymer Mylm
Middle Tennessee State College. (Most of Tesearch
completed, but not yet published.)

he effect of Na- Thyroxine on variabilicy
and regeneration in Dugesia trigrina. William [,
Mengebier, Madison Collefe, arrisonburg, V.
Jour. Tenn. Acad. Sci., 36 (1), 1961, ?

A preliminary report on the introduced Asiatic
Clam, Corbicula fluminea. Ralph M. Sincliar and
Billy G. Isom, Tenn. Stream Pollution Control
Board, Tenn. Dept. of Public Health.

A limnoloﬁal Study of Stones River in Middle

o

Tennessee. ] G. Parchment, Middle Tennessee
State College.

REPORT OF THE RESOLUTIONs COMMITTEE oF
THE TENNESSEE ACADEMY OF SCIENCE
1961

WHEREAS, the Tennessee Academy of Science,
including its Collegiate Division, anJ the Council
of the Junior Academy of Science, are enjoying a
pleasant, and well-organized meeting at the Martin
Branch of the University of Tennessee, and
WHEREAS, this is the result of careful planning
and hard work on the part of the Committee on
Local Arrangements, consisting of Henry C. Allison,
Chairman, Norman Campbeﬁ, Odell Jones, Paul
Foote, Lloyd King, James Moore, and Wayne Tan-
sell, and is the result of the generous hospitality
by the host institution,

THEREFORE BE IT RESOLVED that the Acad-
emy express its gratitude and appreciation to the
above and to all those who have contributed to
the success of this meeting, and

BE IT FURTHER RESOLVED that these reso-
lutions be recorded in the minutes and published
as a part of the Proceedings of this, the 71st meet-
ing of the Tennessee Academy of Science.

Respectfully submitted by the
Resolutions Committee:

W. W. Grigorieff

E. C. Clebsch, Chairman
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SIXTEENTH ANNUAL
TannEssEr SCIENCE TALENT SEARCH — 1961

gponsored and Financed by: Tennessee Academy of
pirector Mr, James L. Major, Chairman

e

itee; Physics Teacher, Clarksville
School, Clarhsville

National Honors Group

David, Oak Ridge HS., Oak Ridge, Effect
Admg;"“' 51,"3‘,'?,7 on the Growth Rate of Hydra,
hen, William Marcus, Hillshoto HS., " Nashville, The
Col Effects of Radiation on the Life Processes of Yeast.
den, Brian_J h, Notre Dame H.S., Chattanooga, Arco
Sy amic Principles of a Flyinﬁ Platform,
Guldi, Richard Lawrence, Alcoa HS,, Alcoa, Study of Poly-
m’nina Combinations and Probabilities,
King, James Richard, Isaac Litton HS, Nashville, Con-
striicting a Mathematical King.
peipmeier, James Miller, Hillsboro H.S., Nashville, The
Pwath of Metal Whiskers.
Rose, Joel Samuell, Oak Ridge H.S., Oak Ridge, The Dextro-
Levulo Problem.
sanders, Saundra Sue, Bledsoe Co. H.S., Pikeville, A Study
of Relativity as connected with the phenomena of a
Cloud Chamber. .
Schuele, Edith Katherine, Treadwell H.S., Memphis, Algae,
Food of the Future. .
Shuler, Bennie Floyd, Bristol H.S., Bristol, X-Ray Diffrac-

on,
Wei:t:lbcrg, David Robert, Oak Ridge H.S., Oak Ridge, Math-
ematical Aspects of Population Growth.

STS
High

Winners of the Tennessee Science Talent Search

(Includes those listed above in the
National Honors Group)
Allison, James Cowan, Red Bank H.S., Chattanooga, A Stud
of d!e Rocket Nozzle. y
Atkins, LeRoy Wilbur, Red Bank HS., Chattanooga, Re-
search and Identification of Atomic Particles.
Boulware, Lois, Bartlett H.S., Bartlett, The Binary Computer.
Bredeson, Janis Kay, White Station H.S. Memphis, Matrix
Igebra,
Calhoun, Charles Lewis, Messick H.S., Memphis, Configura-
Ri?(rlu of Atomic Structure in Light for use as a Teaching

Clarll(:. ]:hn Mack, Clarksville H.S., Clarksville, Behavior of
ight.

Cutler, Sharon Ann, Smyma H.S. Smyrna, Miniature Geo-
metries: Logical Systems,

Evans, James Wade, Clarksville H.S., Clarksville, Electro-
Plating,

Fricdman, Alan Spencer, Central H.S., Memphis, Three
Factoring Theorems.

Hale, Marcus Courtland, Peabody H.S., Trenton, A Study
of Gases Essential to Plant Life.

Lane, Teddy LeRoy, East H.S., Knoxville, The Extermina-
tion of Insects {y the use of Supersonic Sound.

Linthicum, Rita Jean, Tennessee H.S., Bristol, The Nature
and Production of Musical Tones.

Matti, Sharon June, Central H.S,, Wartburg, Life on Other
Planets,

McIntyre, Carolyn Leach, Central H.S.,, Memphis, Effects of
Radiation on Homolysis in Female C.F., Mouse.

Scarborough, ‘lames Henry, Clarksville H.S., Clarksville, The
Nature of Light.

Scott, James Warren, Oak Ridge H.S., Oak Ridge, The Gen-
cral Effects of Electron Bombardment on the Germina-
tion and Growth of Several Types of Plants.

Thacker, Harvey Franklin, Cen , K 3
o tral H.9,, Knonville, The 10%

Wright, Reba Kay, Central HS,, Memphis, Pifocts of Three
%mm‘ﬂmmav, Mice,

GENERAL Session
Frivay, Novemsex 24, 10:20 am.
Encineemine-PrysicaL Sciewces Bioe.
J. G. Canison, Cramman

The Land Grant Centennial. lIsabel H. Tip-
, University of Tennessee.
The one hundredth anniversary of the Morrill
Act which set up the Land Grant colleges should
Inspire us to reassess the meaning and the value of

the idea of these colleges in the light of twentieth
century educational needs,

Biogeochemical Cycling in Regional Ecosystems.
L Aﬂraa ¢ h and Methodology. Edward E. C.
Clebsch, University of Tennessee,

The nature of biogeochemical cycles is reviewed
in reference to temporal and spatial dimensions, and
the rationale for the authors' approach 1o cycling
studies is presented. Problematic compartments
within cycles are considered, as are chemical com-
ponents of particular interest. Methods for esti-
mating biomass, mineral pool, and flux of minerals
are outlined, and the use of a digital computer in
the processing of data is ducuscs' :

Biogeochemical Cycling in Regional Ecosystems.
11. Five Years of Accumulation and C{;]Iing on a
Radioactive Waste Area. H. R. DeSelm, Univer-
sity of Tennessee.

During each of the first five study seasons, end
of season clip samples of standing crop were made
on the drained bed of White Oak Lake in areas
representative of each of the major successional
stages through willow thicket. The vegetation has
been analyzed with respect to species composition,
organic matter production, and mineral content.
Based upon production estimates and chemical
analyses, stan£ of constituents are relatively high,
and are comparable to those of agricultural crops.
In the willow thicket, relatively large mpomons
of the mineral constituents are passing ugh the
vegetation annually.

Biogeochemical Cycling in Regional Ecosystcfns.
111. Case Studies in the Great Smoky Mountains.
Royal E. Shanks, University of Tennessee.

Estimates of biomass, litter production, and
total litter and humus of the forest floor are pre-
sented for contrasting evergreen and deciduous
forest stands of the high Great Smoky Mountains,
and a selected treeless community dominated by
heath shrubs. These three ecosystems differ in bio-
mass, in rate of mineral cycling, and in detention
of minerals in the humus cqr;famnent. and it is
evident that they ;r; chemically as well as bio-

i ifferentia
]oglﬁzgzb?;ifﬁ‘utun Activities of the Tennessee
Academy of Science. W. W. Grigorieff, Director
University Relations, ORINS.
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SEcTION MEETINGS
FripAy, NOVEMBER 24, 1:30 P.M.
BoOTANY SECTION
Room 211, AGRICULTURAL-BIOLOGY-LIBRARY
HaskeLL C. PHILLIPs, CHAIRMAN o

A Su of Local Soils for pH and A_nhb:onc
Pradudﬂ'ﬁajteria. Nathaniel A. Harrison, Ed-
mond A. Karam, Edward E. ecl;llgblei and tlames
T Ament, Tennessee Pol ic Institute.

elTSZveral kinds of soils [1":)1)1(1l various localities 1
and around Cookeville, Ten:dmsc_e wtfmctet:;egh::r
the presence of antibiotic producin a e
ing activity against Eschegchia _coﬁ. Also, the pH
of the soil samples were determined in an attempt
to discover any relation between the pH of
soil and the yield of antibiotic producers. i

Twenty-six antibiotic cultures were detected In
87 samples of soil. It appears that the number of
samples and the number of anqblou(;: _n_)ius:ng
bacteria are inadequate to permit a deiin -
clusion regaxdinge;lny relationship between the pH
of the soil and the soil's yield of antagomists for
Escherichia coli. However, it was found in this in-
vestigation that acid soil yielded about the same
per cent of antibiotic producers as the alkaline soil.

Soil Increment and Moss Growth on Limestone.
Peter Mahurin, Tennessee Polytechnic Insutute.

A qualitative and quamitau've relationship 1s
stabligrd between soil and moss growth. The
swdywasmadeonala!gEIimeswncmcknear
Quinland Lake, located in Putnam County, Ten-
nessee. Moss A, the first in the successional growth,
g'mwsonasilmofsoildeeperandh_igherm
organic matter. Moss C, grows in an environment
similar to Moss B. Difference determined in B and
C may not be significant because there is apparently
replacement of C by B or vice versa. Moss D grows
on deeper soil and soil higher in organic content
than tg:asMalm with Moss B and C. Moss D
is succeeded by a composite in regions possessing
soil of sufficient depth. The percent organic mat-
ter and soil weight increases through all stages.
Biomass per gram of soil present decreases in each
succeeding type vegetation.

Structure and Development of the Shoot Apex
in Dasylirion leiophyllym Eugelmann. James M
Moore, University of Tennessee Martin Branch.

In the embryo the shoot apex is only a small
cluster of cells. In a seedling and a young adult it
is asymmetrical, exo:gt near its base, appearing
cone-like when viewed in the plane of the coty-
ledonary slit, but dome-like when viewed in the
plane at right angles to the cotyledonary slit. In
older plants the apex is symmetrical axaﬂ appears
in medium longisection as a broad dome. The five
zones characteristic of the apical meristem are es-
tablished by the time the emergent seedling is
about 12 mm. long. These include (1) a 1-layered
tunica, (2) a corpus, (3) a flank meristem, (4) a
rib meristem and (5) a zone below the flank meri-
stem and lateral to the rib meristem. As the apex
increases in size, periclincal divisions in the outer

BLDG.
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become fewer, resulting in the establj
f,? a&ﬁitiml tunica layers. In the adult Shoo]ih:npx
these appear to vary from 6 to 7.

Secondary Succession of Plants Adjacent ¢
ter Hill szseruoir. Williams, Tenzlg:;
Polytcchnicd Iﬁn;t;(liufe- ; dary

well del instance of secon 1

assﬁm occurs on the Falling Water Rivsra:;n:“&
Center Hill Reservoir in Putnam County, Tennes.
see. The area studied is located on a northwes;
slope, and encompasses a region from the .
edge to the crest of the adjacent ridge — a distance
of approximately 850 yards. A transect approx;.
mately 30 feet wide was taken from the e&e of
the water to the top of the ridge. The total |

of this transect was approximately 350 yards. A
check of all woody species and the more abundant
herbaceous species was made. Five different vege.
tational zones were found, and each was character.
ized by a particular life form.

Some Problems of Central American Agricul.
ture. John R. Warren, Tennessee Polytechnic
Institute.

A report on two new epidemic diseases of ba-
nanas, “Head Rot,” and “Mosaic,” their symptoms,
causes and control measures; recent developments
in “Cercospora Leaf Spot” control; and the casual
agent of fruit s e.”

Recent Findings on the Distribution of the
Golden Aster, Chrysopsis sp. (A Progress Report),
Paul L. Hollister, Tennessee Polytechnic Institute.

In August 1959, the golden aster, Chrysopsis
pilosa Nutt, was not found in several areas of the
Eastern Highland Rim as selected for intensive
study. In two of these the aster has been found for
the first time in September — Qctober of this year.
Since the 1960 season there has been a definite
increase in population of this aster in several
localities where only one plant was found pre-
viously. This species is now known to be in at
least 15 counties of the state, some having a small
population, but a majority with numerous sites
and specimens. Wherever the same locality has

been visited during two seasons, a marked increase
in population has been noted. Conclusions as to
the rate of migration into sparsely populated areas
are as yet unwarranted. The genus is mz:resentgd
by at least one other species C. mariana (L) Ell in
open-woods niches in several counties to the north
and east of Cookeville, Tennessee.

Growth Rate of Parmelia isidiata (Anzi) Gyel.
Haskell C. Phillips, Austin Peay State College.

CHEMISTRY SECTION
Room 3802, ENGINEERING-PHYSICAL
SCIENCES BUILDING

Mark M. Jones, Chairman
Balancing Chemical Equations and the Theoty
of Linear Homogeneous Systems. L. Schaad, Van-
derbilt University and Darrell D. Ebbing, Indiand
University, Bloomington, Indiana.

Proceedings of the Tennessee Academy of Science

{ was shown long ago (J. Bottomley, Chemi
News 37 110, 1878) that the problem o); bal::lcli(:gl

emical equation can be reduced to a problem
in the solution of a set of linear homogeneous a),

ic equations. Attempts have been made to class.
ify chemical equations by the number of €quations
and unknowns 1o this set, (A. Porges, ]. Chem.
Ed. 22, 266, 1945; A. Standen, ]. Chem. Ed
27, 461, 1945) but they have not quite succeeded. 1f
instead the classification is b on the defect d
of the linear system, one finds the unambiguous re-
sult: )

1. d=o. The chemical equation cannot be
balanced with the given reactants and pro-
ducts.

9. d=1. The equation can be balanced uni-
quely.

3.d > 1. There are d independent ways in
which the equation can be balanced.

A Study of Phase Equilibria in the System
CrF,CrF;. B. J. Sturm, Oak Ridge National Lab-
oratory. B 2. 13

Phase relationships in the CrF,-CrF; system
were determined by studying mixtures quenched in
sealed platinum tubes. The compound, 3CrF,-
9CrF,, not reported previously, was found as the
only intermediate in the system. There were two
invariant points, the eutectic at 831 + 5°C con-
taining 14 mole % CrF; and the peritectic at
997 + 5 containing 29 mole % CrF;. Melting
points of the components CrF, and CrF,, both pre-
viously reported to be 1100°C, were determined
to be 894 =+ 6°C and 1404 x= 20°C, respectively.
The compound forms green, translucent crystals
that are biaxial (-) with refractive indices
Na = 1.518 and Np. = 1.534.

Vapor Pressure Studies on Benzene Sollutions of
Mixtures of Di (2-ethylhexyl) phosphoric Acid and
its Sodium Salt. Albert L. Myers, Kenneth A. Allen,
W. J. McDowell, Oak Ridge National Laboratory
and Carson-Newman College.

An apparatus of original design for the precise
measurement of differential vapor pressures has
been designed, constructed, and tested. This a
paratus has been used in the study being reported.
Differential vapor pressure measurements at 20°C
on benzene solutions (over saturated aqueous
NaCl) of sodium di (2-ethylhexyl)-phosphate and
of that salt mixed with its acid indicates polymeri-
zation of the salt and suggest association of the salt
and acid forms at total concentrations (salt +
acid) greater than ‘= 0.2 M. The average de-
gree of polymerization appears to increase with
both total reagent concentration and percent of
the reagent in the salt form.

Incorporation of Carbon-14 into Terpenes in
Peppermint. Norman Campbell, University of Ten-
nessee Martin Branch.

Excised shoots of Mentha piperita ( eéwpemlim)
were allowed to grow in solutions of g 4-acetate
and 2-Cl.mevalonate for various periods of time
and under various growth conditions. The plants
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were extracted and
certain monoterpene;h:n?lgdl were analyzed for
er cb_romatography and gas chroma o g Ly
lomuor_n and intensities of radioacﬁvtx:ct’gnphy' i
determn_ned by liquid scintillation count. 1 wther‘:
z:); l’l?;dloacl.ive labeling was associated with ':pecl-

d'u tances. By these techniques incorporation of
radioactivity from labeled i i
several mono nes and hotig 3 Lhastued I
Meiboss hag 2 fo ?:ld In carotenoid fractions.
th'fm menthol; this suggatfreaamre:ursorc alcuyny
ship of menthone to menthol %ndcr v.here Xper.
mental conditions monoterpem.s acquire by tl
labeling from mevalonate; howir?rcr c:.rc?m:ué
fractions are heavily labeled from this substrate
Fairly heavy labeling from mevalonate also a pean'
;L an ugidentiﬁed substance having chromf

iIc and spectrophotometric properties
saturated Ifeydrocarbon of falrlypel:ingh ‘r)r{o?e.;:uul:;
wengi;t. This substance may be a carotenoid pre-

Some New Octahedral Complexes of Arseni
(V). Thomas H. Larki Van
ot Uniseniss rkins and Mark M. Jones, Van-
The purpose of the present work w.

paration and charauenza'P tion of somea:\eeem
plexes of arsenic (V) with ortho-dihydroxy aro-
matic phenols. Readily available ligands were used
In an attempt to prepare octahedral complexes
which could be used to obtain a better understand-
ing of the stereochemistry of arsenic (V). This work
has been concentrated on an effort to extend the
study of the arsenic (V) complexes to some sub-
stituted catechols. The substituted catechols
chosen were 3-methyl, 4-methyl, and 4-chlorocate-
chol, and 2, 3-dihydroxynaphthalene. The complex
acids were prepared and an attempt was made to
determine i LE?’ like the catechol complex acid,
undergo a second order asymmetric t ormation.
In each case it was found that they undergo this
transformation. It was found that each of the com-
plex acids could be resolved into the antipodes but
the optical rotation of the acids was much lower
than Ead been expected. This will make it neces-
sary to use very precise equipment if the optical
activity of the complexes is to be used in the study
of the reaction mechanisms of the arsenic (V) com-
plexes.

GEOLOGY-GEOGRAPHY SECTION
Room 207, ENGINEERING-PHYSICAL
SCIENCES BUILDING

R. E. McLaughlin, Chairman

Earth Science and Cold War: the Role of Geo-
graphy in the Intelligence Service. Milos Sebor,

Tennessee Polytechnic Institute.

Various functions of geography in the intellig:
ence service involved in the present cold war are
analyzed by comparing objectives of both these
fields. The intelligence service, defined as an or-
ganization and a process of collecting information
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Pennsylanian Geology of the l\oﬂ:lei‘: End :{
Sand Mowntain. Alabama and Georgia. Robert
Wilson, University of Chattanooga- »
Angular Unconformily _Bclu-ren_r mt e
Aiddle Ordovician Sertes in _E_lslo[ i
Prau Finlayson, Tennessee I_)mslon Geology
George D. Swingle, University of Tennessee- e
The disconformity between Lower and M e
Ordovician series in the Southern .-\ppzhdnans( :
long been recognized. Locally several hundred :ced
of beds of the Knox dolomite have been remo
by erosion and basal Chickamauga

served, particularly a the wave washed shores
of the Norris nchvml:nl‘il Union County and also
in Anderson County, Tennessee. A well-defined
antidine is truncated in Union County. It is in-
teresting to speculate upon the effects of the pl:-[
Middle Ordovician folding in the development
later Appalachian structures in this area as well as
the probable westward extent of this folding be-
neath the essentially flat-lying beds of the Cumber-
land Plateau.

Devel eni of the Nashville Dome, Tennes-
see. (.‘.harolgm W. Wilson, Jr., and Richard G. Stearns
(speaker), Vanderbilt University.

The Nashville dome, a swelling on the Cinan-
. pati arch, crosses Tennessee and curves westward
to join a buried connection with the Ozark dome
at the edge of the Mississippi Embayment. Ancient
uplifts generally followed this trend, but some
Middle Ordoviaan uplifts trended straight south
into Alabama. Arching of the Nashville dome is
known from Early Ordovician until after “Middle”
Cretaceous. Uplilt of the crest is known from re-
peated truncating unconformities. Lesser differen-
tial subsidence or slight uplift during deposition
on the crest may have occurred (e.g. uplifted shoals
controlled phosphatic limestone deposition during
Middle Ordovician). Thinning is known to be
pz]nlg[ due to ﬂ;ll:lrot truncations, probably the re-
sult of minor uplifts superimposed on regional sub-
sidence. Total cumulative arching r;:i‘]loe Knox

y of Science

100 feet e
‘t::": Middle Ordovician), and about 200 feet gy
ing later Ordovician, Silurian and Devonian, Dom.
ing just before Richmond ume is evidenceq by
buried stream channels nearly 100 fect_ . .
er movement occurred before qCPOSltion of the
Aiddle Devonian Pegram formation and in be.
fore ition of the Chattanooga shale. Qf the
600 feet of arching since Ch?lta_nooga time, 3}, .
mfatmﬂalﬂmbeglnnmgofthcl;%l_
vanian, and at lcast 200 feet after the deposition
of Tuscaloosa gravel (“Middle Cretaceous'-l

Occurrence of Cleavage in the Valley and Ridgr
Province of East Tennessee. George D. § ngk.
University of Tennessee.

Fracture, shear and “axial plane” cleavage i
present in Valley and Ridge rocks in East T,
see. Fracture cleavage occurs on fold limbs in
various rock types. Shear cleavage has been
in footwall beds beneath some thrust faults, “Ay;
plane” cleavage, well developed in fold crests ang
troughs, resembles slaty cleavage in that the deqy.
age planes fan outward from axial planes. The Ia.
ter cleavage is widespread in the central and easter

ions of the Valley and Ridge between Rrio:
ville and Bristol. It is restricted to dark gray, cal-
careous shale and siltstone rocks. This cleavage is

as incipient slaty cleavage marking the
approximate western limit of regional metamor-
phism which p vely increases in intensity
through rocks of the Blue Ridge province to the
southeast.

Cryptozoan Reef in the Copper Ridge Dolo-
mite, T. V. 4. Melton Hill Dam Site. A Pre-
liminary Report. R. E. McLaughlin, University of
Tennessee.

Large masses of algal-like colonies, consisting of
concentrically laminated, spherical to subspherical
growths have been discussed in numerous refer-
ences under the name Cryptozoon or other form
genera, or the general term stromatolite has been
applied. Recently, Oder and Bumgarner (1%I)
have described such structures in the Maynardville
limestone. An unusual opportunity for detailed
study of a cryptozoan bioherm or biostrome arose
during the course of construction of the TVA.
Melton Hill Dam. The exposed portion of the
benched stratiform structure in the Copper Ridge
dolomite consists of units of alternating dolomite
and chert layers in vertical succession, each umit
capped by a silicified zone of specific identiy. Well
displayed forms assignable to Cryptozoon prolife-
rum Hall and C. undulatum Bassler are present
Associated conglomeratic material is of special 1n-
terest. The nature of the forms pr&sel_lr:v;l; o
stratigraphic position of the structure 1
paris«igrrla »l:rith L[l):;s Maynardville bioherms. Important

additional information frem cores is anticipat

e
MATHEMATICS SECTION
RooM 102, ENGINEERING-PHYsICAL
ScIENCE Builbing
william A. Small, Chairman
Part 1

Some _ASPG_C“ of Class C leiﬂ_ﬂ:. Charles W.
pec Gty of Tenneses Mordn Bonch
imital 0 upon 1
i o St S
cases € X B ivate of
g:;’c function are distinguished. The ap_phquma;
of the derivative to extremal problems involving
dass C fumcions. .
Cmm:d;lng' ﬁ-:gf;c' conveyi —lh‘:npr?:.t;m -
lassroom techniq YL iples
scdudivt proof and -gymb_ohc logic. Horce F{’ W;:'].f
liams, Vanderbilt University.
Tbmisanoticmbleumdinseniorhigh
schools and t{:;ior_ colleges for the introduction of
eral ma atics courses into the curriculum.
Quite often units in the nature of proof and sym-
bolic logic are included in these courses. A sug-
gested pedagogical technique in these units wlﬁg
requires student participation and individual ini-
tiative is to first show the students how the state-
menl:"»._"P if q'n "_ “R on.ly lf q,» _. up iS a
condition for q,” — “p is a sufficient condition for
q.” and “not p is true” may be written in symbolic
language; secondly, to establish the transitive law
for syllogisms and the equivalence of a conditional
statement and its contrapositive; and finally, to
have the students construct deductive chains usi
verbal statements, rearrange the statements ang
submit them to the class. The other members of
the class are to reduce the statements to symbolic
language, unscramble the chain and finally state
the initial hypothesis with its ultimate condclusion.
Science and Logic. Cecil G. Phi ennessee
Po]gnedmic Instituﬁ:.. pps. T
account of the time limit, this is a brief
study of the relationship between science and logic.
A partial listing of the important sciences shows
the contrast between a deductive and an empirical
science. Illustrative examples are chosen from all
the sciences. Analogy, which is the crudest from of
logical reasoning, is very generally used. It is a
necessary part of the teaching and leaming pro-
'i:&- The use of induction may range from Jump-
fglg to a conclusion to the formulation of a scienti-
ic law. It is a necessary of the scientific
method. A deductive system is the most rigorous of
'EH. Such a system is composed of four parts: unde-
ﬁﬁfg terms, defined terms or definitions, assump-
o Q:u?nd theorems. Of these, definitions are not
by imanlxmd - These four parts have distinct
properties.

Part II

Panel on Resear ing i
A ch
matics ang theg Rclatio(:::gip?mmmg in Mathe-

(The panel members are listed below. Each

Yy -

Pmedingso}ther,.md .

Participation by all presen
R 3 : =
- .cw'::rlc .and .Te:dmcg tin Mathematics and

Publications, seems 1o have doub 3
th o led. i

?l;itdl‘ "',lhmgclseistheinueasing rate at
- in“nmn_l'ncyldmmd techniques are be-
Ing miroduced.” Not only is mathematics itself
E“"l'lmgupldl, but the range and the number of
e ous are expanding ‘at perhaps an even
sophistication. igh Jewels of d'Emlq and

A significant trend j i ; i
mathematics 1o a prinenti-o} 'misuhpo?mminshul:
ts “P“-"Cﬂtt- Tlms mathunatiq depan_

about new and ideas.
appears, therefore, a deE;lnt'Enmsneed for exptll—“l::!rty
P2pers in all areas of mathematics.

Pu-hapsatnotquehaslhcmalhunadcalpie
Cllsedrutz‘the panel at this time. vl e dis
ing, Research, and Scholarship — The
Normal Actrvities of a Department of Mcfhmnﬁts.

Ralph C. Boles, Tennessee Polytechnic Institute.
mﬂl_f&bedcparmmtandthetcachushnebdm
themnrdsdschdaﬂymrthandwﬁﬁng

5 participate in
mmh.tuchmg,orscholaﬂy activtticsbl:l.tnot
all to the same

Given the nity the Ph.D. will carry the
burden of basic research and lead others i i

in applied

Staff munbearsnhlmtll: masters could de-
monstrate scholarship by working toward the Ph.D.
degm_:.Thiswou}dPlead to basic research or an
expository dissertation as in the new
doc_tonte. Participation in National Science Foun-
dation programs for college teachers is a scholarly

- activity.

These are just a few examples of the ways in
which departments of mathematics may perform
ns:ilmal activities of teaching, research, and scholar-

P-

Breadth versus Depth in Research. Is a Doctor
of Arts Degree Needed? M. G. Boyce, Vanderbilt
University.

Depth of research in a specialized field is de-
sirable, but of more importance in college teaching
is a breadth of understanding of mathematics. The
Ph.D. has emphasized creative research in a
narrow field, and the supply of Ph.D.’s has been
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far short of the demand, only about one-fifth of the
new teachers of college mathematics last year hy{'-
ing the Ph.D. To give broader training an mei e
a “safer” doctor's degree in hopes of Increasing the
supply, a new Doctor of Arts degree has b?en pro-
posed which would allow a dissertation ol an ex-

itory or historical nature, Several objections

ve been voiced, leading to alternative suggestions
that the scope of the Ph.D. in mathematics be ex-
tended and that some type of certification or inter-
mediate degree between the M.A. and the Ph.D.
be established.

A Report on Some Research on Teaching of
High Schuol and College Mathematics. Ralph T.
Donnell, Union University.

The National Council of Teachers of Mathe-
matics and the U. S. Office of Education cooperated
in some research in mathematics teaching in 1952-
53-54. Such favorable reaction followed the publi-
cation of the results that a similar study was made
covering the two year period 1955-56. The sum-
mary of these findings is of some interest to those
of us engaged in the teaching of mathematics,
whatever the level. Data were received from some
350 colleges involving 128 studies. The college
level material covered about 40 studies ;the high
school, some 60. These studies reflect that consider-
able attention, in high school programs, is being
devoted to understanding, as opposed to merely
answer getting, and thou§ht is being given also to

resenting the traditional materials in a more ef-
ective manner. Much of the modern mathematics
material was finding its way into the high school
curricula across the country as early as 1955. A
study of the means being used to care for the
superior student revealed that, in 95%, of the
schools, the program consisted of enrichment of the
courses rather than installing additional courses.
At the college level a study of methods for taking
care of the mathematically unprepared freshmen,
revealed that those who did work in remedial
courses seemed to profit little. Achievement test
scores together with high school grades in mathe-
matics appeared to predict success in college mathe-
matics as well as any other devices studied. Several
studies were made in methodology in college
mathematics instruction. The findings suggest that
a greater emphasis should be placed on the mean-
ing of concepts. One particular report on a study
of the teaching of the calculus showed conclusively
that such emphasis was highly rewarding,

Some research in m! classes in recent years has
convinced me that as fine as continuous study of
subject matter and methods is, the weakness of

which T am guilty (which sometimes accounts for

poor performance on the part of mathematics s(y-
dents) is my tendency to do too much of the work,
Less lecturing to freshmen and more Study b
freshmen, my studies have revealed, is the most ef-
fective manner by which to lead them into a path

of real accomplishment in mathematics,
Remarks on “Folk Theorems” — Are These

Theovems Not Research Resv_:lls? Paul P, Foote,
University of Tennessee Martin Branch,

A problem arising in msevfrc‘h work is that of
the “lolk theorem.” The difficulty is brought
about by the verbal reporting of the theorem
rather than of the methoc b_\{_w hich the conclusion
was reached. Fermat's Last ‘heomm is one of our
best examples. This proof either has been lost 1o
posterity or was erroncous. No man should be
given credit for establishing the prool of a theorem
until he has made it available for criticism by
other mathematicians,

MEDICAL SCIENCES SECTION
Room 200, AGRICULTURAL-
BroLoey-LisrARY  BuiLpiNg
Robert P, Ball, Chairman

Relation between sevum protein fractions and
differential white blood cell count I‘ﬂ. stressed rats,
James R, Neely, Tennessee Polytechnic Institute,

In a previous report delivered in the zool
section oF the Academy in 1960, preliminary studies
in this research area were reported. At that time
there was an indication of a positive correlation be-
tween the two factors beinﬁ studied, at least as ap.
plied to rats subjected to high doses of gamma ir.
radiation. The present report is an extension of
the earlier one, usinr the same, though improved
techniques for both the leucocyte counts and paper.
electrophoresis analysis of the serum-protein frac-
tions.

Data now available demonstrate that as the
WBC, (and especially the lymphocyte count), goes
down, the level of beta and gamma globulin is
raised, in irradiated animals. Although present data
are not as conclusive for animals receiving ACTH,
])rotamine zinc insulin, and “natural” insulin (is-
etin), data are being accumulated which suggest
that in these, also, a positive correlation exists.

The effects of insulin and cortisone on glucose-
CY uptake in Tetrahymena pyriformis. Bryant
Benson, Vanderbilt University,

The mechanism of insulin action is unknown,
although the literature concerning this pancreatic
hormone is vast and its amino acid sequence has
been elucidated. It is well known that insulin en-
hances all major routes of carbohydrate transfor-
mation in some, but not all, mammalian tissues.
Present controversial theories suggest changes in
membrane permeability, stimulation of pinocyto-
tic activity, or action at an individual metabolic
step. Seeking a new and simple approach to this
problem, cells of the specics 'l'elmh‘vmena pyri-
formis were incubated with glucose-CM in a strava-
tion saline medium cither with or without the ad-
dition of insulin and/for cortisone (a known in-
sulin anatagonist), Radioautographic and Geiger-
Muller tube counting techniques indicate that in-
sulin enhances the intracellular concentration of
glucose, whereas cortisone inhibits this phenomen-
on in these cells, The effect of insulin on this pro-
tozoan points out the similar metabolic and struc:

lulrlal characteristics common 1o certain animal
cells.

f
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he Effects of‘Ann‘ n Dose on Antibody For
‘{z::m faf Function of Time. William J. l‘et{non.
ggk Ridge National Laboratory.

‘he elfects of antigen dosage on antibody for

“;}oln\xe and the time during which responding cells
M win in the presence of antigen have not been
xen“ letely explored. It is desirable to evaluate such
}x)(l;l(l)l.s poth in the intact animal and in model sys-
2““ where antigen dose-cell number relations can
:)c established in the absence of complicating fac-
tors such as autoregulation. The method of anti-
body forming-cell ~transfer .from _preimmunized
donors into eavily X-irradiated, isologous mice
was employed. We determined the antibody re.
gponse of a constant number of spleen cells” that
had been exposed to varying concentrations of
antigen for dilferent intervals of time before trans-
fer. The results have established the following re.
Jations between antibody formation and antigen
concentration: (1) the maximum attainable anti-
body titer increases as the antigen dose is increased,
(2) the time at which peak titer is reached in-
creases with increasing antigen dose, (8) the magn-
itudes of the primary and secondary responses in-
crease with lengthening time of exposure of the
spleen cells to initial antigen before transfer, The
data can be interpreted in terms of differentiation
and maturation of cells to immunological compet-
ency under the influence of antigen.

Micro-electrode Invesu'ﬁnu'on of the Cerebellum,
Walter Smithwick, Sam Dillard, and Jack Hage-
wood, Vanderbilt University.

This report deals with the method and use of
the micro-electrode recording technique in the in.
vestigation of electrical activity in the cerebellum.
The experiments involved approximately twent

adult cats and seven kittens less than a week old.
Several types of electrodes were used ;these varying
at the po

At the point from 80 micra to as small as 2 micra
in_diameter. Observations were made and data
were collected of positive and negative potentials,
Tlll_ese potentials were from single units and multi-
cellular groups, They occurred spontaneously and
Sporadically, " Other ‘observations and data were

collected from stimulation in the vicinity of the
g from the anterior

fastigial nucleus with recordin

;:leem(’ the cerebellum. Kittens were used in an
il ac[t)it Lo confirm the site of spontaneous electri-
with ¢ ‘”L n a particular cell type by correlation
et ellar development, The stage of develop-

t was checked by u series of stained sections.

Eltc‘lr() hwysi . s )
YTUS an Physiological studies on the cingulate

cingulum. . 5
il ‘,Jniversiqe, um. Roy Rush Wright, Vander
rostrt:mu‘auon of the cingulum bundle near the
0 q 1o of the corpus callosum in cats gave rise
arise (p0C Amplitude response which appeared to
Lo lherom. most of the cingulate gyrus posterior
fast .{:0"," of stimulation. This response has a
"’ngir? tke-like component and other co_mponepu
tigsije b MOre than 100 milliseconds. The active

¢ ppeared to include most of the cross section-

al “C" shape of the cingul
e Illowin ngulate gyrus. The electrical

during this activation spread
through the volume (0gtluv.‘tur of the lmtlnp pro-
ducing an electrical field which viewed in cross
section roughly resembles dipole field at an
instant of time. One pole was located in the vicinity
of the cingulate gyrus; the other was in the white
matter of this rus, This field was found to be
the same with bipolar and monopolar electrodes
and generally exhibited algebraic summation he-
tween any two points at a given instant.

Some visceral cf{ccts from cevebellar stimulation.
C. Courtney Whitlock, Vanderbilt University.

In addition 10 skeletal movements which can
be lprovoked by electrical stimulation of the cere-
bellum, certain visceral manifestations have been
noted. Chambers in 1946 described urination and
pupiltarl); changes on stimulation of the fastigial
nuclei. Pertinent literature is reviewed. In an at-
tempt to further elucidate these processes, perma-
nent electrodes were placed in the (astigial nuclei
of nineteen cats, Electrodes were constructed (o al-
low stimulation bipolarly as well as unipolarly and
along varying depths. Constant current AC. stim-
ulation was ajpphed at 0.2 to 2.0 milllamperes to
various combinations of the electrodes while the
cats were fully conscious and free to move about,
When results were com‘)leled. the animals’ brains
were prepared and sections made to confirm the
electrodes’ positions. In twelve subjects pupillary
changes were noted with stimuli of 0.1 to 0.4 ma.
Urination was obtained with 0.2 to 1.0 ma in seven
animals and defecation with from 0.2 to 2.0 ma,
In six cats luparotomies were performed and in.
creased peristalsis was noted to stimuli of 0.4 10
75 ma. Vomiting, rage phenomena, vasomotor re-
actions and nystaginus were also seen.

Puysics-AsTRONOMY SECTION
RooM 202, ENGINEFRING-PHYSICAL SCIENCGES BrLbo,
Evwarp W. Bukke, JR., CHAIRMAN

The Distribution of the Concentration of Some
Metals in Certain Human Organs. L Harding-
Barlow, University of Tennessee

The distribution of the concentration of each
of several elements (Co, Cu, Fe, Mn, Mo, Zn, Ag,
Ala Bal (A'I'. Ni: Pb- n, srl Tir Cd. Li. K ﬂﬂd R )
in seven organs from sixty-eight accidental death
cases from the Cape Town (South Africa) arca
has been examined, Several features are evident,
namely: most distributions are positively skewed,
sometimes extremely so a few appear to be more
or less normally distributed (for example, potas-
sium in several organs). Because of the prevalence
of positive skewness the arithmetic mean (average)
does not appear to be a suitable quantity for com-
paring data, as its magnitude is greater than the
modal value. For the same reason predictions based
on the Normal Law may lead to gross distortion,
Comparisons and predictions, may it seems be sat-
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1 dis-

alictan the basis of a lognore of

b fr;:.y %ged:n::;\od of obtaining an ﬁ;g‘:?;ﬁal

l;le ‘:nlocl;l value is also discussed. The et to

: of a distribution does not always, l:)r not.
::‘F':Rnd on whether an element 1§ essentia

Phenomenological Nuclear Potentialston oﬁlee::
trons on Pb2°%. %Vla Jo Mader and J. L.

i ional Laboratory.
O“Tll?cdng:tg:ggl: of a neutron with the do:x(};lz:
closed shell nucleus, Pb%%, should bz?)s aggdeus
mately described by assuming th Pb il b ng
acts as if it were an average potential weh. iha
speed computer is used to sqlve the Sc bre b ghe:
equation for this well, which is taken to

r-R
— -1,
Woods-Saxon form, V (r) = —Ve11 + epr

The parameters are adjusted to give the positi_on
of the 4syp state of Pb2%? and the s, ; scattering

ifts. (]. L. Fowler, Jour. Tenn, Acad. Sci.,
gg%;hlg; giding a _spinJ orbit term (Thomas
form) to the potential in order to give the energy
position of the 2gy 2 state, one calculates the wndfh
for a virtual 2g;, state at 1.75 Mev. For the dlf-
fuseness parameter, A ‘== 0.5 x 10-8 cm, this
width is 80 kev or about eight times the observed
width of a j = 7/2 resonance at this en (J- L.

Fowler and E. C. Campbell, Bull. Am. Phys. Soc.,
6:251).

Radiation Monitoring in the Clarksville Area.

Melburn Mayfield and Saralue Wood, Austin Peay
State College.

A short history of the origin and development
of the research is given, emphasizing the teaching
function as well as the community involvment in
the general program. Air sampling methods and
counting techniques are discussed including a brief
description of the Halbert Harvill Laboratory for
Nuclear Studies. Results of air monitoring for the
past year are given with particular attention di-

toward the radiation variations for the month
of November,

ZoOLOGY SECTION
Room 111, AGR]CULTURAL-BXODOGY-L!BRARY BLoc.

Joun G, PARCHMENT, CHAIRMAN

andSpermathl}efl)ftis inIASmphiumae: Helical Motility
Reversibility o ermatozoa. C. 1,
Southwestern at Mem lﬁs o b Baker,

o A proximal centriole and a ring (distal centriole

itotic centriole. The proximal is attac e

to e:rl%_l:lal filament which l?s surrounded by l:h(:
ring. neck  piece .arises from the nucleus
ra than from proximal centriole. This rin

elongates and passes down axial filament, precedeﬁ
by cell membrane, to end of middle piece. Entire
middle piece n?'toplumu: space is filled with mito.
chondria as indicated by electron microscope studies

and reactions of tetrazolium chloride salts

rove presence of succinic dehydrogenase jp mitg,
chondria. Flagellar movement is planar by g erm
curves into helical shape in swimming with X
Jum peripheral so that movement is ehca]_ ":tie;:r
than planar for sperm. Sperms encounterip, ob.
stacles reverse waves of flagellum and motility
reversed.

Setting Up a Pilot Control Program for )
thion-resi%tant House Flies in a guur}{ ng‘;i‘;
George Horton and J. E. McMahan, Universily of
Tennessee, Martin Branch.

Late in the summer of 1961 it became evident
that Malathion would no longer give adequate
control for house flies at the University of Tennes.
see, Martin Branch Poultry Farm where some ten
thousand layers are reared and housed annua]}
for egg production. Since the poultry houges i
near some of the University Buildings and mgp

rivate homes the uncontrolled flies caused a sety-
lous annoyance problem. We have, therefore, .
tempted during the past two months to develop 3
PILOT CONTROL PROGRAM which can be
used successfully during the next fly season. Physi.
cal facilities have been checked to determine the
chief breeding areas. Counts at different stations
have been made to determine abundance and
several baits and parathion-Diazinon treated cords
have been evaluated under our c

; v ‘ onditions in at.
tempting to arrive at a practical control program.

Bottom Fauna of Stones River, Tennessee, John
G. Parchment, Middle Tennessee State College.

When total collections from all stations are
considered, the Mollusca were the most common
organisms based on numbers per square foot with
Insecta next in the order of abundance. When the
bottom organisms are compared by weights, Mol-
lusca forms 63.2%, of the total biomass with the
Crustacea second in importance (28.8%, of the
total biomass). The Molﬁlsca were represented at
all of the stations by the snail genus Goniobasis.
Spring had the greatest mean pulation and win-
ter had the least mean ulation probably cor-
related with the seasonal life cycle of insects and
fluctuations in gastropod populations. The mean
biomass, however, was greatest during the summer.
Two major types of stream bottom communities
are recognized. These are the swift-water type (con-
taining both plants and animals ha.vmg positive
adaptations to current) and the sluggish-water type
(containing the emergent Justicia and large num-
bers of gastropods).

4 Relationship of a Behavioral and a Morpho-
logical Adaptation in the Lizard, Eumeces inex-

pectatus. C, Duke Wilder, Memphis State Uni-
versity,

In the course of an investigation of a essx%‘;
in the lizard, Eumeces inexpectatus Taylor, t
southeastern five-lined skink, a record was kept O
the location of 1770 bites received. A submissive
action, tail waving, was recorded 312 times. Thes
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uired in 900 observation periods, The Effect of New Compounds ucione
data were 32% hours of observations, of paired tention of Dms;phit- memm,” n‘:ﬁ‘ 5. Cn::
comprisitg 4 female lizards under laboratory N":‘E‘!‘ College.
male 2 g and supplemented by field observations, culua.m‘lf‘:nficin: 'Kﬁ spo_?mmm e ot N e
condntw;i;; rved that tail waving is a behavioral Phyto¥ o Zoan i Cl
was

; ed to the condition of autotomy in
adapt?“;’é‘ rlil:;OMs for the location (head, b?)d y
this lllabiies received revelaed that a significant y
tail) of umber was received on the tails than
ater M0 pected by chance. This is considered
dbeha"orial adaptation which, while satisfyin
t bgrive for aggression, reduces the disruptive eifect
g}eintmsPeCiﬁc aggression.
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TWELFTH ANNUAL MEETING
OLLEGIATE DIVISION OF THE
ENNESSEE ACADEMY OF SCIENCE

FRIDAY, Novemser 24, 1961
UN1vers

ITY OF TENNESSEE MARTIN BRANCH
PRESIDENT: Joun Jacosus

SPONSOR: ALBERT L. Mykrs

-

Uniyert9™3 and Oddities of the Number Pi. Mose Mallete,
o Chttancogs ,
n o -[92. (9, i ine. Charles

Breder, Camn-l{lewm“ [23.:5 }&}fl’eigé) Pl eming K

Time of t;;l’flgon and Zooplankton in
of Fall Turnover. vid
technic Institute, "
" 4 Survey of Soils of Cookeville, Tennessee, for and
acteria  Antagonistic for Staphylococcus aureus.

.:. Karam, Tennessee Polytechnic Institute.
Outstanding Ppapers,

.. OFFICERS OF CoLLEGIATE Division ror 1962
President: Dwayne Ayres, Tusculum College
Vlce-fresl_cll_mt: Katherine Taylor, Tusculum College

ary-Treasurer: Su

sccnln:t,itute ¢ Reynolds, Tennessee Polytechnic

Reporter: Terry Fortune, Memphis State University

onterey Lake at The

THE TENNESSEE

4 JUNIOR AcApEMY OF Science
F

FILIATED WITH SCIENCE CLUBS OF AMERICA
SPoNsorR: MYRON S. McCay

PLANNING SESSION FOR THE
TWENTIETH ANNUAL MEETING
-UNIVERSITY OF TENNESSEE MARTIN Branch,
Novemser 24, 1961

TITLES OF PAPERS PRESENTED
SATURDAY MORNING, NOVEMBER 25, 1961
Room 204, ENGINEERING-PHYSICAL SCIENCES BLDG.
ARLo I, SMITH, CHAIRMAN

The Programs of the Tennessee Junior Academy of Science.
M. S. McCay, University of Chattanooga.

The Student, the Teacher and the Tennessee Sciemce
Talent Search, James L. Major, Clarksville High School.

Possible Expansion of the Junior Academy Program.
W. W. Grigorieff, University Relations Division, ORINS.

The Student, the Teacher and the Junior Academy.
Conrad W. Bates, Chattanooga High School.

New MEMBERS
TENNESSEE ACADEMY OF SCIENCE
For 1961
Anderson, D. Naomi, Big Sandy, Tenn.
Andres, Jorge, 2092 Linden Ave., Apt. 1, Memphis 4, Tenn.
Blom, Dr. Edward C., Belmont College, Nashville, Tenn.
Bndlezl._ Mr. Frederick K., 1703 Mitchell Ave., Chattanooga
8, Tenn,

Bremer, Mr. Glen H., Univ. of Tenn. Martin Branch,
Martin, Tenn, )

Browning, Charles A., 919 Frances St., Knoxville 16, Tenn.

Broyles, Mrs, Luster B., Route 7, Greenevillei. Tenn.

Burns, Chester Ray, Box 920, Vanderbilt Univ., Nashville 5,
Tenn.

Campbell, Mrs. Melba (Carl) Moore, 963 N. Ch y S,
cMinnville, Tenn. Cookeville, T
Carr, Gertis D., 346-E-16th St, keville, Tenn. )
Carabia, Dr. Alex G., M.D,, Oak Ridge Hospital, Oak Ridge,
W 2, Huntingdon, Tenn
Carter, Giles M., Route 2, n, 3 .
Carrier, Mr. William Louis, Biology Div., ORNL. Oak Ridge.
Tenn. )
Chadwick, Carol, Box 778, TPI, Cookeville, Tenn.
, Janette H., Delono, Tenn,
g;‘;:lt‘t. J].f.c:kfm'd. Dept. of Mathematics, Univ. of Tenn.
Knoxville, Tenn.
Como, Mr. Victor G., Route 2, Box 73, Brighton, Tean.
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Davison, Fred Heath, Wa§1{1ington College Academy,
Washington College, Tenn.
Delano, Jamges B., 301 Park Circle, Tullahoma, T;Jnnfwiue &
DeLoach, Dr. Will S., George Peabody College, Nas
Tenn.
Donaldson, Mr. Joseph C., P.O. Box 264,
Dorsett, Miss Marion T., 401 Church, Dyersbu

Durey, Richard A., Box 3059, East Tenn.
?)hnson City, Tenn.

Dvorak, James A., 200412 Rose Ave., Knoxvﬂ'le, Te;gl .

Fitzpatrick, Ralph, 3065 Brisbane St., Memp'hls 18, " m.his

Fox, Mr. Jesse W., Dept. of Physical Sciences, emp
State Univ., Memphis 11, Tenn. —

Fraas, Arthur P., Bldg. 9201-3, Y-12 Area, ORNL, Oak Ridge,
Tenn.

Freeman, John R., Biology Dept., Univ of Chattanooga,
Chattanooga, Tenn. ‘

Gobble, Quentin J., Route 8, Johnson City, Tenn.

Greene, Charles T., Box 1331, TPI, Cookeville, Tenn.

Gude, William D., 128 Pembroke Rd., Oak Ridge, Tenn.

Hanlin, Mr. H. Carey, Jr.,, Provident Life & Acc. Ins. Co.,
Fountain Square, Chattanooga, Tenn.

Harrold, Dr. O. G., Dept of Math., Univ. of Tenn., Knox-
ville, Tenn.

Hastings, William R., Box 541, MTSC, Murfreesboro, Tenn.

Heiser, Dr. Arnold M., Physics and Astronomy Dept., Van-
derbilt Univ., Nashville 5, Tenn.

Helms, Mr. Walter E., Route 7, Humboldt, Tenn.

Herndon, Dr. Walter, Head, Botany Dept., Univ. of Tenn.,
Knoxville, Tenn.

Hood, Dr. Dewey W., M.D., Box 306, Decherd, Tenn.
Isom, Mr. Billy G., 1293 Currey Road, Nashville 11, Tenn.
Jackson, Toy L., Box 201, Ridgley, Tenn.

Jeffers, Kermit R., Clinton High School, Clinton, Tenn.
Jeffers, Ralph L., 411 W. Elm St., LaFollette, Tenn.
Jenkins, William W., 210 E. College St., Sparta, Tenn.
Jordan, O. Ray, Box 186, Wartburg, Tenn.

Kelman, Dr. Edward M., M.D., Blount Memorial Hospital,
Maryville, Tenn.

Killion, Ronald, 114 Nevada Circle, Oak Ridge, Tenn.
Kirchner, Janet L., RD #2, Latrobe, Penn.

Little, Mary E., 422 W. Main St., Greeneville, Tenn.
Lutz, Dr. Louis, LMU, Harrogate, Tenn.

Lyle, Isham P., Ocoee, Tenn.

Martinson, Elizabeth Day, 5509 Greencrest Rd., Knoxville 18,
Tenn.

Mayo, Gentry, Route 1, Woodbury, Tenn.

McLeod, Harry L., Dept of Chemistry, APSC, Clarksville,
Tenn.

McPherson, Mrs. Ruth M., 118 West Pine, Johnson City,
Tenn.

Miller, Charles R., Citizens Bank, Cookeville, Tenn.

Moore, James Marvin, Chairman, Biology Dept., UTMB,
Martin, Tenn.

Netterville, Mr. John Thomas, David Lipscomb College,
Nashville, Tenn.

Nicholson, Dr. D. G., East Tenn. State College, John
City, Tenn. 8¢, Johnzon

Normand, Charles E., Technical Information Div.,, Oak
Ridge National Laboratory., Oak Ridge, Tenn.

Nyman, Dale James, U.S. Geological Survey, Memphi Gen-
eral Depot, Memphis 15, Tenn, E S

Phipps, Dr. Cecil G., Box 181-A, TPI, Cookeville, Tenn.

Pickard, Mr. Eugene, Vector Control, Health and
TVA, Wilson Dam, Ala.

Plumlee, George Newton, Jr., 116 Kingsley Rd., Oak Ridge
Tenn. ’

Pope, Dr. Hughlan William, Jefferson City, Tenn.

Decherd, Tenn.
rg, Tenn.
state College,

Safety,

Tennessee Ac adem

jence

pringle, James Scott, Dept: of Bouny, Univ. of Tep,
oxville 16, Tenn.
B bavid, Box 504, TPL, Cookeville, Tenn,

dabau
i:n:om gHenry, Route 3, Chattanooga, Tenn.

Reinthal, Dr. Walfried Johann, M.D., 4039 Kingston Pike,
Knoxville, Tenn. ' -

Robbins, Thales C., 404 Via Drive, RD 8, Clarksville, Tenn,

Sansing, Harold T., 909 Allen Ave., Murfrcc'sbon,’ Tenn,

Schaad, Dr. Lawrence Joseph, Dept of Chemistry, Vanderbij,
Univ., Nashville, Tenn.

Schirmer, Dr. Frank B., Jr., Box 464, Memphis State Uni,
Memphis, Tenn.

Scott, Mr. Marshall P., 176 N. Rose Rd., Memphis, Tenn,

Selby, Henry, Jr., RD #1, Rockwood, Tenn.

Sexton, George H., Huntsville, Tenn. .

Sharpe, Mr. F. Phillip, Bureau Sport Fisheries, Rm, 6204,

Peachtree-7th, Atlanta, Ga.

Small, Dr. William A., Box 122-A, TPI, Cookeville, Tenp,

Spaulding, Robert C., 66 Thicket Road, Soddy, Tenn.

stancliff, Leon Donald, 108 Berkley Dr., Madison, Tenn,

Stokes, Dr. William G., Dept. of Math., Austin Peay State
College, Clarksville, Tenn.

Stone, Mr. Benjamin P., Dept. of Botany, Univ. of Tenn,
Knoxville, Tenn.

Strum, Bernard, Jr., 194 N. Purdue Ave., Oak Ridge, Tenn,

Sutherland, Paul K., 119 Melrose St., Jackson, Tenn.

Turner, Jacquelyn Ann, 1004 Woodmont Blvd., Nashville,
Tenn.

Wallace, Gerald Lynn, 832 Clematis Dr., Nashville, Tenn,

Warwick, Mr. Lewis Allen, Bryan College, Bryan Hill,
Dayton, Tenn.

Watlington, Mr. Joe, Lambuth College, Jackson, Tenn.

Webber, Dr. Brooke B., Zool. Dept., Univ. of Tenn., Knox-
ville, Tenn.

Weinberg, Dr. Alvin Martin, 111 Moylan Lane, Oak Ridge,
Tenn. )

Whittemore, Dr. Wendell Lawrence, M.D., 118 S. Bellevue,
Memphis, Tenn. ,

Williams, Horace, Dept. Applied Math., School of Engrg.,
Vanderbilt Univ., Nashville, Tenn.

Wolfe, Mr. James A., Univ. of Tenn., Knoxville, Tenn.

Woodard, Malcolm D., Dept of Math.,, Temple College,
Chattanooga 4, Tenn.

Zwenig, Mrs. Sara Moore, 812 Cherokee Lane, Signal Mtn,
Tenn.

ANNOUNCEMENT OF FUNDS
FOR RESEARCH GRANTS

A modest sum for the support of individual
study and research is available from the Research
Grants Fund of the Academy. Applications will be
welcomed from high-school science students, col-
lege students, and faculty members of educational
institutions, who reside in Tennessee. The maxi-
mum amount granted will probably not exceed
$150. Application forms and additional informa-
tion can be obtained from R. T. Lagemann, Van-
derbilt University, Nashville, Tennessee.
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