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ABSTRACTS PRESENTED AT THE ANNUAL MEETING
NOVEMBER 22 AND 23; 1974, UNIVERSITY OF TENNESSEE
CENTER FOR THE HEALTH SCIENCES

GENERAL SESSION

Robert L. Amy, Chairman

A New Science Education Resource in Tennessee. John
F. Yegge, Oak Ridge Associated University (30 min.)

This Land is Open—Recreational and Research Op-
portunities on Industrial Forestland. Joel G. Zachry,
Roane State Community College (30 min.)

ss Transport on Walker
‘ennessee. Part I: Water

'E. Fields and Richard
ion Nuclear Divi-

A New Science Education Resource in Tennessee. John E. Yegge,
Oak Ridge Associated Universities.

The new Science Education Resource Center (SERC), will
serve science education in its region from a base in the new
American Museum of Atomic Energy. Now in the final stages
of constructon, the museum will open its doors to the public
and the educational community on February 17, 1975.

The SERC will serve the educational community in several
ways: there will be a display of science education materials for
examination by area teachers; there will be in-service and pre-
service teacher education programs; there will be a computer
assisted instruction facility; there will be special educational
activities for visiting school groups; there will be a ne?l:sletter
for teachers in the area; there will be a program for mailing to
teachers special kits of teaching materials. These and other
science education services will be available through SERC. The
TAS members should be aware of these activities so they can
be a source of information as a service to their local educational
communities.

This Land is Open—Recreational and Research Opportunities on
Industrial Forestlands. Joel G. Zachry, Roane State Community
College.

If our environment is to maintain a quality necessary to sup-
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ort life and man is to progress , A P
lr:erween his demands and the requirements of Indum'yf must
exist. Bowaters Paper Corporation, operating plants in rin:
United States and Canada is the Ilraut'prqduur of newwld'
paper, representing an important contribution to the worl “:
economy, yet remaining consciously aware of its environmen

'"x:i’:em;;l:rll i Envi I P i Agency re-
quirements through the management of sophisticated laboratories
with trained p |, Bowaters makes th ds of acres of
its forestlands upon to the general public. Hunting permits are
issued annually and also free firewood agreements are signed.
Among the most impressive contributions afforded by Bo-
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Initial Cell Division of Sensitive noclea seqg}

waters are the three pocket wildernesses located in T¢
Honey Creek, Laurl-Snow Falls and Virgin Falls, All are na-
tional, state recreational trails and state registered natural areas,
offering untold educational and scenic opportunities to the public.

Computer Simulation of Mass Transport on Walker Branch
Watershed, Oak Ridge, Tennessee. Part 1. Water and Sediment
Transport. David E, Flelds and Richard J, Raridon, Union
Carbide Corporation Nuclear Division.

A Unified Transport Model (UTM) which simulates
element transport through the heric, land, and ch
ecosystems on a watershed scale is operational and undergoing
continued development. The UTM, portions of which are derived
from the Stanford Watershed Model, is a mechanistic approach
and incorporates algorithms detailing chemical exchange between
the sediment and water phases at the land surface and in the
channel system itself. Sediment transport is simulated in the
channel system via the CHNSED submodel. The UTM is being
validated on several field sites, among these Walker Branch
Watershed at the Oak Ridge National Laboratory where simula-
tions of hydrologic response over the period October 1969
lhmu_gh December 1973 yield good agreement between observed
and simulated monthly runoff values,
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Maurice E. Edwards, University « ee at Chm'
tanooga (15 min.) o
Periphyton Studies of the Cumber| and Dj
Creek, 1974. Wendell L. Penn d H 0"‘1.’;”
Andrews, Tennessee Cooperative | it, Tenn 83
see Technological University (15 i
Ageing Studies on Isolated Cinnamon |
Cap i, University of Tennessce. James D,
Since cinnamon fern leaf primordia le o steri)
culture, they offer a workable system fc of deve| .
ment and ageing in detached leaves. A hal b::.
conducted on detached angiosperm leave low diid d"‘
quickly a few days after detachment, ¢ rt ONARTR
system wherein excised leaf primordia m d in Illlil.
culture under defined and controlled cor Ilular “m‘
p may be itored during a 10-w: ! of wuwu:.
and development to maturity, and then u; { the mature
leaf during the next 10 weeks. The monitorin; total chloro.
phyll, total protein, and total amino acid showed that the
chlorophyll and protein content steadily incrensed during growth
of the primordia to maturity, and then decreased during ageing
Chiorophyll and protein breakdown were delnyed in leayes
cultured on kinetin supplemented medium. Amino acid content

remained rather stable during growth and ageing of the leaves,
and kinetin appeared not to alter the content of amino acids.

Phylogeny and Equal Weighting in Numerical Taxon
Richard Jensen and W, Hardy Eshbaugh, Miami University, g
Standard nurnericnl taxonomic procedures rely on the use of
qually weighted characters to produce classifications
of the organisms involved. The resulting phenograms have often
been mtcrpfeted as reflecting the phylogenetic relationships of
these organisms, The authors present examples from two genera
(Capsicum and Quercus) which contradict the presumed and/
or known phylogenies of the groups in question, These results
emphasize the fact that phenograms produced by equally weighted
characters should not be relied upon as accurate indicators of
the phylogenies of the included organisms.
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Biological Effect of Selected Pesticides on Barley Seeds. Prem
S, Kahlon, Tennessee State University. 4

Seeds (caryopses) of barley, Hardeum vulgare, Cv. Trent
were exgoud to various concentrations of pesticide suspensions,
m pesticides used were Telvar containing 80% Monuron (3-p-

hectare, is approximately twice the input. In contrast,
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phenyl 1-1-dimethylurea), Phosdrin containing dimethyl
phosphate of methyl 3-hydroxy-cr , Chlorothalonil ccn-
taining Tetrachloroisophthalonitrile, and Amitrol containing 3-
Aminotriazole. Seedling injury (reduction in seedling height of
5 day old plants) and chromosome aberrations from the shoot
tip cells were studied. Pesticides tested vary considerably with
llelxmo:l to seedling injury and chromosome damage, Seedling
njury caused by the pesticides appears primarily to be due to
physiological causes, Chromosome abberations seem to have
added to the physiological damage

Methylation of Lettuce 8

g A uce Seedling RNA. B. P, Stone, Austin Peay
The physiology of Lettuce Seed germination and Seedling

growth will beogz«:u 7 i

Sovk il gl ssed in relation to methylation of ribosomal

The Effect of Gamma-Irradiation of Lettuce Seed Ph
ysiology.

Ly':::c‘ﬂ’t::lif & mrz‘ ;:ll‘l,lun Peay State University.

Ti n on germination and h

renudation of Grand Rapids lettuce seds will be di

Date. il interactions of gibberellic acid and 5- fluorouracil.
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f n Il NMR Chemical Shift Assignments. R. F. Sprecher

1 nd B E. Aufderheide, Memphis State University
n Power All of the twelve possible monochloro, monobromo and
Plant ¢ i i { moarative onolododecaborane(14) isomers were prepared and purified
q ¥ nhises of. the using preparative thin layer chromatography. The properties of
ruct i nal ph of P

lant {eters he eff of th J| discharge upon the s.chlorodecaborane(14) ahd 6-iododecaborane(14) had not been
:,r»,,;,J, ton, Periphytor ' placed in the river at previously reported. Boron-11 nuclear magnetic resonance chemi-
five locations and recover ry 14-17 days. Species identifica al shift assignments were determined for all the isomers using
tion, numbers per unit area, organic weight and chlorophyll the “'B-"'B double resomance technique, The shift changes of
concentrations were determined in the laboratory. Chrysophyta the substituted borons were found to cnr:elule. well wnﬂ: halogen
dominated the periphyton during this period and Chlorophyta electronegativity and the expected changes in the r-* ,, and
paramagnetic shift terms, produced by changes in boron 2p

showed marked increases and decreases, An Autotroph-Hetero-
troph Index was also determined and ranged from a1 to 66
with a mean value of about 20, Results of this survey indicates
that the periphyton communities of the Cumberland River were
not subject to severe stress during this period of study.

CHEMISTRY SECTION I
Frank A. Momany, Chairman

An Evaluation of the Keller Plan in a Chemistry course
for Allied Health Science students. John E. Baxter and
Larry L. Lambert, The University of Tennessee Center
for the Health Sciences (20 min.)

Boron 11 NMR Chemical Shift Assignments. R. F.
Sprecher and B. E. Aufderheide, Memphis State Uni-
versity (20 min.)

An Improved Intermolecular Force Field for Vapor
Phase Dimers and Crystalline State Carboxylic Acids.
F. A. Momany, Memphis State University (20 min.)

Ton Counting Techniques in Mass Spectrometry. W.
Wysochansky and J, C. Williams, Memphis State Uni-
versity (20 min.)

Use of a Microwave Oven to Dry Chemical Samples.
Roy 8. Clark and Wm, C. Stroud, Middle Tennessee
State University, Murfreesboro (20 min.)

The Microwave Spectra and Dipole Moment of the
Cyanopyridines. R, Ford, Memphis State University

(20 min.)

Tertiary Phosphine and Phosphite Derivatives of N,
N—Diisopropyl—Hydrazine and N, N—Methylphenyl-
hydrazine. Douglas W. McKennon and Larry W. Houk,
Memphis State University (20 min.)

orbital charge density. The shift trends of the non-substituted
borons are those expected to result from changes in boron 2p
orbital size as a result of donation of electron density from the
halogen non-bonded orbitals to the electron deficient decaborane
(14) cage. Shifts were also determined for seven dihalodeca-
boranes; 2,4-dilododecaborane(14); 1,2 diiododecaborane(14); 1-
chloro-6-bromodecaborane(14) and 2-chloro-9-bromodecaborane
(14), The change in chemical shift of the dihalodecaborane was
found to be the additive contribution of the shift changse from
both halogens considered separately, enabling accurate predic-
tion of shifts for other dihalodecaboranes.

Chemical shifts were also determined for the B,, B, and B,
substituted, monochloro, monobromo and monoiodo-6,bis-di-
methylsulfide decaboranes, This series displayed the same shift
trends as the halodecaboranes, only in a more regular manner.
Experimental data indicated a partial loss of V'B-''B and “BH
coupling which was attributed to a faster quadrupole relaxation,
and a shorter T,. A correlation was also observed between
ligand basicity and the average "B chemical shift,

An Improved Intermolecilar Force Field for Vapor Phase
Dimers and Crystalline State Carboxylic Aclds. F. A. Momany,
Memphis State University,

An empirical intermolecular potential energy function for
carboxylic acids has been derived using data from pertinent
available experimental and theoretical studies, The data utilized
includes the gas-phase electron diffraction structures- of
of acetic and formic acids, intermolecular vibrational frequencies
of these same dimers, gas-phase dipole moments, X-ray struc-
tures of crystalline carboxylic acids, thermodynamic data, - and
partial atom charges and charge variation upon hydrogen-bond
formation obtained from molecular orbital studies. The resulting

potential reprod all available experi 1 data exceptionally
well,

Ton Counting Techniques in Mass Spectrometry, W. Wysochansky
and J, C. Williams, Memphis State University.

An fon counting mass spectrometer system has been developed
for routine use in an analytical laboratory. It is a computer
based system with provisions for on-line data acquisition and
treatment. The system is capable of handling one spectrum
every 18 seconds, covering a mass range of 28 to approximately
1000 m/e units,

.
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countl thumenwaWlm‘
'ﬂ?lmoa M:hn methods In precision, neeuracy,
flexibility of mensurements. Through the use of pu 54
ton the dynamic range of peak intonsities has proven
approximately 20,000 to 1 for the digital mode. “
The lon counting system has proven o be less mmvﬂbm
than the anslog system 10 the inherent mass diserimination
of an electron multiplier. Thus, the pulse counting system lds
o more accurate pleture of the jon flux at high masses,

Use of a Microwave Oven to Dry Chemleal Samples. A
Clark and Wm, C, Stroud, Middle Tennessee State University,
A microwave oven operating at 2450 Mitz and a power of
650 watts was constructed and used to dry chemical samples
normally dried thermally, Microwaves were also to dry
gassware after clenning, The efficlency of a microwave oven
versus a thermal convegtion oven wis investigated and the re-
sults are presented, The peculiar advantige of microwave drying

are discussed,

The Microwave Spectra and Dipole Mament of the Cyanopyri-
dines, &, G, Ford, Memphis State University.

The microwave spectra of 2-cyanopyridine, 3-¢yanopyridine
and d-cyanopyridine have been observed and assigned. It appears
that substitution of & eyano group on the pyridine 7ing causes
the carbon atom to which the cyano group Is attached, to move
slightly closer to the center of the ring, This effect has pre-
viously been noted for benzene rings when elther fluorine or a
. momseis'd 0

pole moments three compounds have also been
mensured and are; 2-cyanopyridine 577D, 3-cyanopyri A
poe oo i i % adontiisc ki

Phosphite Derlvatives of Hydrazine and Selected Alkyl and A

Hydragnes, Douglas W, McKen i A

ph": ml‘c“U:lfm;uy. ckennon and Larry W. Houk, Mem-

or phosphitohydrazines have been

allowing chlorodiethylphosphite to react with '%‘3‘&

selected alkyl and aryl substituted hydrazines, following

derlvatives have been prepared; N,N-mlmylphmylaﬂvdhdrg-
OCHy)gl; N-
f aHi)sl

phosphitohydrazine, (CH CH, '
Bty bleleiyiohosphliariyaracics. (R, )[P'?dzi
NNCDIVOC )l NNty phospiio) ydracine

(i) NN dimetbyl- N

P(OCH,) NI P(OC,Hy) gl o

E"&‘é’ﬂ"’l Rowhito hyiradie,* (CH P (OC,Hy) NP

[ el Structures were elucldated primarily from an ani f is
proton and phosphorus nuclear magnetic resonance dm.”

Group VIb Metal Carbonyl Compl
iy il plexes of Selected Phosphine
Mn“::‘:‘:’::b :. ﬁf.'i':fﬂﬂ;' Guy E, Graves and Larry W, k,

onyl complexes of chroy
S e e
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Lecithin/Sphingomyelin  Assay
Fetal Lung Developmest, W. 1)
rison, W, L, Wiser, 8. A. Fish,
and B, T. Bucovaz, University
the Health Sciences (15 min.)

Alteration of Cysteamine-Protc:
Reaction with Cyclic Hydrocarb
Morrison, C. M., Sobhy, W. D, V.
8, A, Fish and E, T, Bucovaz, |
Center for the Health Sciences (1

Some Functions of ATP Associat:
of the Cysteamine-Protein Comple
Smith, J. C. Morrison, W, D, WI
son, W, L. Wiser, 8. A, Fish and
versity of Tennessee Center for i
(15 min,)
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he Formation

" Sobhy, T. D,
. C. Morri.
Vucovat, Unj.
Health Sciences

Protection of a-Amylase by Group 11 A
Against Inactivation by Urea, J. M w"kmﬂl;n;;:nu
Thornberg, and Hugh McClanahan, University of Ten.

nessee at Martin (15 min.)

Studies on Sterol Metabolism by Mixed Functi

dase of Rat Liver Microsomes., R. Crowder :?Idoxbl.
Brady, Memphis State University (15 min.) )
Variant Residues and Rates of Protein Evolution, T.
Chirpich, Memphis State University (15 min)

Mercapto Group and Enzymatic Activity Relationships
of 3 o-Hydroxysteroid Dehydrogenase and Other Simi-
lar Enzymes, Johnnie Roberts and S, K. Airee, Univer-

sity of Tennessee at Martin (15 min.)

Acetyl Cholinesterase and Excitable Membranes, J. E.
Bulger, Memphis State University (15 min.,)

Caleium Binding to Excitable Membranes, A. S, Hitt
and J, ., Bulger, Memphis State University (15 min.)

Prosthetlc Group Exchange In Synchronized Cultures of E

coll, J, De

h and A, R, Larrabee, Memphis

State University.

” Fatty acids are synthesized de novo in E. coll as thioester
A:’rlvndm of a small protein named acyl carrier protein (ACP)
9l groups from thioesters with 4’-phosphopantetheine, the
:,wnlomly bound prosthetic group of ACP, The laboratory of
agelos showed that the 4’-phosphopantetheine group s rapldly
coll and repl

cleaved from ACP |
g lm‘n owing cultures of .

were designed to study this prosthetic
cultures of E. coll were pulsed with labeled p
10 minutes exposure to lal

Fatty Actd Synthetase. L

4% of the ACP pool
culture with a doubling time of 70 min. The present studics
a0

various times and ACP wmr‘md tlrom m;-g.plu ::.h e
was t group
exchange occurs at a fixed rate thmua:hout mplrm cell of the

1

per minute in o

function of the stage of cellular growth, ’Dlo\‘rll‘:lon lym‘”“"d
antothenic acid
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Abstracts
wuburits rather than sct on an intact complex. The present Required compment :
studies meusured the rate of appearance of Il eled amino acids Mg and the protein comy
in the various subunits of FAS The result stained suggest mediatsly thereafter ; =
that: (1) subunit pools exchar vith Int FA t a slow cysteamine bound i .
rale requirie oYel hot y a on the prowein e« that
ubunit and intact PAS, (2) the ex r of each subunit during the course of cysteine bind ATP ' ADP
may be inversely related to the { the bur These through the hydroly f i r e y pw
f vid gy for ¢y -
f to d to ¢ fov e
g ADP Py by ] sdrractsvity
{ 1f trichl 1 pree I DF Whe SRew
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y Viser w ADP and re bo ¢
y protein complex ’ an ADP-cyst e 1oduct
formed has not be Jetermined. Neverthel s fnding
sdded 1 ar kne ter of the reaction amocisted with the
ferstanding of it functiom |

Heat activation of the thin |

content o

ation prevents moisture
ing the paitern of separation of
modified has been shown (o be 99
of the fetal maturity In more than 300 cases.
Jupg is involved in hyaline membrane discase, which accounts
{ neonatal deaths, it is advantageous to have
a simple and accurate method of detecting the maturity of the

fetal respiratory system prior to delivery.

accurate in the assessment
Because the fetal

Alteration of Cysteamine-Protein Complex through Reaction with
Cyelle Hydrocarbons, T, D. Smith, W. C. Morrison, J. €. Mor-
tison, C. M, Sobhy, W. D, Whybrew, W L. Wiser, 8, A. Fish

and B, T. Bucovaz, University of Tennessce
' 1,

omplex { 1o u

st metabolism

Protection of -Amylase by Group 1l A Elementy Against De
ation by Urea. 3. M. Wakim, R Thornberg, and H Mc
n, University of Tennessee al Martin
B, Subtilis amylase is denatured by urea and by guanidine
wdrochloride (GuHCl1), The extent of enzymatic activily 1&
covered depends on the incubation period with the denaturing
agents, GuHCL is more effective denaturing agent than urea
Ca*, 4t 10°M concentration, protects the enzyme against
fenaturation by both reagents; however, Ca** protects (he
« lesser extent against CuHCL Sr* and Ba* also
protect the enzyme but not (o the same extent as Ca**. Mg*
has no effect on the rate of insctivation of the enzyme by urea
Also, Na** has no effect on the rate of inactivation. In contrast,
Zn*t at 0.1M concentration enhances the rate of inactivation
The inactivation Is believed to be due to aggregation or due
to conformational changes Further research using physical
chemical methods is needed o ascertain the cause(s) of inactiva-

tion

enzyme W

xidase of

Siudles on Sterol Metabollsm by a Mixed Function O
Memptos

Rat Liver Microsomes. R. Crowder and R. K. Brady,

State University.
Demethylation of 4-methylsterols is catalysed by a mixed
th Investigation of oxidase

Previously we have reported the presence of ap p
in the 105,000 x g supernatant (raction of human endometrium,
rat liver and Bakers' yeast that reacts with L-cysteine.’ The
renction is between an acceptor site on the protein complex
and the ,-amino group of cysteine, The cysteine moiety is de-
carboxylated in the process of binding, which results in cystea~
mine being hed to the protein complex. In turn the 1,2-
epoxide of 1,2,3,4-tetrahydronaphthalene (epoxy-THN) has been
shown to conjugate with the SH-group of the cysteamine moiety
of the protein complex. On the other hand, THN-cysteine will
not replace cysteine in the reaction with the protein complex.
In subsequent studies we have observed that the cysteamine-
protein complex appears to form a lower molecular weight

ine-protein subunit. Conjugation of epoxy-THN with the
cysteamine protein complex interferes with the formation of
this subunit. Studies show that the binding of other activated
cyelic hydrocarbons produce similar results. The data weie
obtained by gel filtration and by measuring the radioactivity in
the hot trichloracetic acid precipitate. Conjugation of an -
vated cyclic hydrocarbon with the cysteamine moiety of the
protein complex appears (o alter the pro complex and
possibly change the hydrocarbon, or both. Once the role of the
protein complex in cellular metabolism is understood, an
asse may be possible in explaini the role this reaction
has in relationship to the mechanism of carcinogenesis by

hydrocarbons,

Some Functions of ATP Assoclated with the Formation of the

Cysteamine-Protein Complex. C. M. Sobhy, T. D. Smith, J. C.
Whybrew, orrison, W. L. Wiser, S. A.

s Yo S

mﬂm , W. D, v
nd E. T, Bucov: University of T
described

fi idase in rat liver microsomes

activity has been facilitated by use of 4-hydroxymethylenecholest
7.en-3-one as & model substrate. Initial investigations have shown
the oxidation in the presence of 4-hyllnuymelhyl:no.h‘vlﬂ(-‘l
en-3-one to be essentially the same as oxidative activity for
4-methylsterols, Interaction of NADPH with the oxidase was
investigated using &hydruxymclhylencchulcn-7-en-3-om as sub
strate. Variation of NADPH from 1 x 10*°M to 1 x 10M
caused an atypical change in reaction rate. A multiphasic curve
resulted in which velocity increased, decreased and increased
again, The kinetics were indicative of at least iwo separaie
sites of interaction for NADPH with the oxidase. Using re-
ciprocal plots, apparent K, values for the two sites were

determined to be 6.5 x 1077 and 7.7 x 10°%,

Variant Residues and Rates of Protein Evolution. T. Chirpich,

Memphis State University.

Proteins differ greatly in the rates &
have been accepted in their a P :
the observed variations, this report presents evidence in ‘i~<ling
that proteins in general are subject to the same amount of
structural constraint and that the rates of mutation acceptance
by different proteins reflect the relative abilities to maintain

acids are replaced. The basic argument s

structure when amino
that structure can be maintained if an amino acid replacement

is conservative and that the number of

lurmymﬂnolcldhproponlonnllomompiﬂulmmhﬁly
term derived frm-wmpnmdpmnmmm
ummmpmuluchdhﬂuoﬂmummydm
phobic residues to be replaced by other hydrophobic residues
-ndmoundeuydhlutmunlohloplmdhymw
fmt.AMﬂmmlbiﬂummb-mm«l for each
protainmdkeomhudwkh!hntdmhm

by that protein.

t which point mustions
As an lanation for
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Acetylcholinesterase and Excitable Membranes. James E. Bulger,
Memphis State University.

Evidence is presented that one of the major species of
acetylcholinesterase found in homogenates of fresh tissue from
the electric organ of Electrophorus electricus consists of some
type of complex between acetylcholinesterase and other com-
ponent(s).

At low ionic strength this species migrates on sucrose gradients
as a membrane-bound enzyme. At high ionic strength the
enzyme activity can be dissociated and is identified as a speci
having a sedimentation coefficient of ..17S. This association-
dissociation phenomenon appears to be reversible and the com-
plex formed behaves differently from aggregated acetylcholines-

terase.

Further studies are being carried out to determine the nature
of the complex.

Binding of Calcium-45 to Excitable Membranes. A. S. Hitt and
J. E. Bulger, Memphis State University.

Preliminary studies indicate binding of calcium to one or
more proteins present in membrane preparations from the
electroplax of Electrophorus Electricus. The amount of calcium
bound is affected by the cholinergic effectors, carbamylcholine
and d-tubocurarine.

GEOLOGY AND GEOGRAPHY SECTION
Mrs. Phyllis M. Garman, Chairman

Interpretation of Pattern and Depth of Faulting in
New Madrid region of the Mississippi Embayment,
Richard G. Stearns and Ann Zurawski, Vanderbilt
University.

Geologic Hazards in Tennessee, John Wiethe, Ten-
nessee Division of Geology.

Comparison of Point Count, X-Ray, and Visual Exti-
mate Methods of Determining Dolomite Percentages in
Limestones, David N. Lumsden and Tong C. Haw,
Memphis State University.

How to Save a Marsh-—A Chronicle of Efforts to Pre-
serve Amnicola Marsh, Hamilton County, Tennessee,
Robert L. Wilson, University of Tennessee at Chat-
tanooga.

Inferred Tidal Flat Paleoenvironments Observed in
Exposures of thé Leipers Limestone Ordovician in an
Abandoned Quarry near 1-24, Dade County, Georgia,
James McCullough and Richard E. Bergenback, Uni-
versity of Tennessee at Chattanooga.

l":m'rpmatlan of Pattern and Depth of Faulting in New Madrid
of the Mississippi Embayment. Richard G. Stearns and
Ann Zurawski, Vanderbilt University,

The New Madrid Region is an area of concealed faults.
Interpretive ft:ulm "31 lgc:lxed by‘ t:neau: of Low's anomalous
structure contour metho ong with t
~ o {::Illl '3 opographic lineations and

t pattern is primarily a northeast-trending fault sys-
tem. Faults trend north-northeast parallel to m?’ Mlninlgpi
River, radiating to the NE in Kentucky. West of the river in
Missouri and Arkansas, faults trend NE with a strong tendency
: curve southward, The zone of curving is both in the trough
mu;" prl Embayment syncline and over the crest of

iy aleozoic Pascola Arch, which has been crossfolded
B;nbayma% 'l'h'l:o most m;‘nt Rf‘mlu ‘flc\mlu Quaternary
oceur Mississipy ver alluvial plain,

M”Mh determined by such structural dntpl are only

known mmmwwu.mu.mwmm

superficial, llu:"ﬁ. downward only to the Cretaceous-Paleozoic
not directly related 1o earthquakes, However,

:

the fault location and strike directions given by seismic solutiong
(work of Nuttli and his students) coincide with of
structurally determined faults, suggesting that mar these
surface faults extend to focal depth and are still actis :
Geologic Hazards in Tennessee. John Wiethe, Tenn ion
of Geology.

The term environmental geology may be disple ne
geologists, but more importantly, the term serves he
attention of the nongeologist on the critical need e
input in planning and inventory. Evironmetal geolo o8
not only matters of site specific impact problems, | ts
application to the inventory of natural systems and | A-
tion of long range guidelines for prevention of fun ct
problems. Geologists can provide an important Yy

insisting on proper input of geology into their state al
land use planning system.

An environmental geologic approach will reveal a
hnzn_rds such as; slopf, instability, flooding, solution « e,

sion and sediment which commonly occur in T« see
While they are generally minor problems in terms of cos en
added up, the cost becomes staggering, both as taxpayers and

as individual property owners.

Comparison of Point Count, X-ray, and Visual Estimate M ethods
jor Determining Dolomite Per ges in Lii TN,
Lumsden and T. C. Haw, Memphis State University.

Wayne Group (Silurian) carbonates of hte Western Highland
Rim, Tennessee were analyzed for their dolomite content by
‘visual estimates of Alizarin Red stained thin sections. To verify
these results selected samples were also analyzed by both point
counting and X-ray diffraction techniques. The point count and
visual estimates agreed very closely but the initial X-ray results
disagreed with point count results by a factor that averaged
+25% and varied systematically with the amount of dolomite
present. This systematic lack of agreement was resolved when
a correction for non-stoichiometry was applied to the X-ray
technique. Thereafter correlation between all three techniques
was good however the X-ray technique usually gave lower values
than either point count or visual estimates. We conclude that
visual estimates are the preferred technique due to their rapidity.
However, care must be taken to insure that the estimates are
based on representative fields of view.

How to Save a Marsh—A Chronicle of Efforts to Preserve
Amnicola Marsh, Hamilton County, Tennessee. Robert L, Wilson,
University of Tennessee at Chattanooga.

The Amnicola Marsh occupies some 53 acres of a 380-acre
tract within the urban area of Chattanooga, Tennessee. This

area possesses an array of biotic communities which are unique
to this area. The geologic formation and future are subject to
several interpretations. Since this land has a high value for
economic developm leaders felt that every effort
should be made to i kable ecosystem. lAﬂcr a

yuthern Railway

series series of meeting
(owners of the property)
78 acres to remain in its natura

yproximately

Inferred Tidal Flat Paleoenvironnicriis Exposures
of the Leipers Limestone (Ordovician) in ar Aband uu." Quarry
Near Interstate 24, Dade County, Georgia, James McCullough
and Richard E. Bergenback. University of Tennessee at Chat-
tanooga. )

Several paleoenvironments have been recognized, as part of
an ancient Tidal Flat complex, in exposures of the Leipers
Limestone (Ordovician) in an abandoned quarry near Interstate
24, Dade County, Georgia,

The paleoenvironments include:

Facies Interpretation
I. Birdseye structures in pelsparites High intertidal

(microspar cement) to supratidal
2. Laminated, rippled, mud-cracked, Low to high inter-

burrowed (vertical burrows), low tidal

angle cross-bedded, pellet-rich, dolo-

tized with green shale laminae
3. Ancient gastropod shell coquinas High subtidal to
low intertidal

MATHEMATICS SECTION
V. R. R. Uppuluri, Chairman

Some Mathematical Models Used in Radiation Dose
Calculations. George G. Killough, Oak Ridge (20 min.)

Linear Difference Equations and Linear Differential
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as follows: Suppose that there are k drugs to cure one same
disease. Use the method proposed above one n estimate the
best drug (the next best, etc.) by both point and interval
A Question Concerning Jacobi Matrices. C. C. Rousseau, Mem
phis State University.

ln_vestignlion of the eigenvalue of the infinite Jacobi matrix
relating to the analytic continuation of the perturbation series

Equations: A Striking Parallel. Sherwood S. Evey, The
University of the South (20 min.)

Estimation of Ordered Parameters and Its Applications
in Medical Trails. Hubert J. Chen, Memphis State Uni-
versity (20 min.)

A Question Jacob’s Matrices. C. C. Rous-
seau, Mem; ersity (20 min.)

Brick Partit Richard Slocum, The Uni-
versity of T¢ 1 (20 min.)

Moments of from Generalized Logistic
Distribution inessee  Technological Uni-
versity (20

The Generali tional Integrals. M. K. Jain,
University of Martin (20 min.)

Some Mathermat ¢ Used in Radiation Dose Calcula-
tions. George G. Kil 1, Oak Ridge.

Mathematical e iid in calculating the distribution of
radioactive material in the body following its ingestion, inhala-
tion, or introduction via other pathways. The dose to an organ
of the body is computed as a function of the organ’s time-
integrated burden of a radionuclide. The retention of a radio-

nuclide burden in most organs of the body is modeled by one
or more parallel compartments; metabolic depletion of each
compartment’s content is usually assumed to follow an ex-
ponential law, but power-function rate coefficients are also
sometimes used. While the retention of a radionuclide in the
respiratory system also is often represented by parallel ex-
ponential compartments, some of these are associated with
mechanical clearance of material, while others account for
absorption into blood. Modeling the gastrointestinal tract is
complicated by the irregular movement of its contents from
one segment to another. Four: t models (st h, small
intestine, upper large intestine, and lower large intestine) are
commonly used, with primary absorption of radionuclide into
blood assumed to take place in the small intestine, These
models are represented by first-order systems of linear ordinary
differential equations.

Linear Difference Equations and Linear Differential Equations:
A Striking Parallel. Sherwood F. Ebey, The University of the
South,

This expository paper will briefly review the outline of the
theory of linear differential equations as it might be presented
to students in a calculus class or an introductory course in
differential equations, Following this, the theory of linear dif-
ference equations will be discussed and the parallel results of
the two theories will be pointed to. Finally the paper will
discuss two elementary examples related to finite difference
equations: the Fibonacci numbers and the classical gambler's

ruin problem.

Estimation of Ordered Parameters and Its Applications in
Medical Trials, Hubert J, Chen, Memphis State University.
Suppose that we are given k populations with cumulative
distributions. The goal is both point and interval estimations
of the smallest parameter. The appropriate estimator of the
parameter is a series of ordered values, based on a mutually
independent random sample of size n from a population. It is
shown that the estimator is both asymptotically unbiased and
strongly consistent, Interval estimation is considered for various
distributions, A direct application for medical trials is stated

by means of the Padé approximant.

Brick Partitionings and 2-Cells. Richard Slocum, University of
Tennessee at Martin.

Brick partitionings have been used to characterize 2-spheres
and 2-manifolds, Each of the proofs depends upon showing
that a subset of a space is a 2-cell. Yet there is no known
proof of an interesting 2-cell characterization using brick
partitionings. Certainly, Zippin's characterization of a 2-cell
should be obtainable using brick partitionings.

Moments of Order Statistics from Generalized Logistic Distri-
bution. S. A. Patil, Tennessee Technological University.

An ordered sample of n independent and identically distri-
buted random variables from a generalized logistic distribution
with a cumulative distribution function. For this distribution
the moment generating function of the ith order statistic is
derived. A relation between the moment generating functions
of the original distribution and its order statistic is obtained.
The covariance is explicitly obtained in terms of di-gamma and
tri-gamma functions, The variance co-variance matrix so ob-
tained is used to find the best linear unbiased estimators of the
location and scale parameters when either a complete or a
censored sample is available from the generalized logistic dis-
tribution.

The Generalization of Fractional Integrals. M. K. Jain, University
of Tennessee at Martin,

Fractional integrals have been extensively studied. These
integrals have been generalized in several ways. We have gen-
eralized them in a manner which gives us Laplace Transform
as limiting cases. We have also defined Fractional integrals in
n variables. Although we have not yet directed ourselves to the
question of generalization of the Fractional multiple intczrﬂ;.
However strong possibility of generalization exist which will
give us Laplace Transform as limiting cases.

MEDICAL SCIENCES SECTION
T. C. Helvey, Chairman

Cell Cycle Time and Duration of Mitotic Phases of a
Lymphoid Cell Line Grown in Heterologous Sera. John
A. Ndon, B. R. Jennings, J. M. Mason, W. A. Simpson,
University of Tennessee Center for the Health Sciences
(15 min.)

Failure of Concanavalin-A to Induce Prozone Pheno-
menon in Rabbit Erythrocyte Agglutination. W. A.
Simpson, Jr., J. M. Mason B. R. Jennings, University of
Tennessee Center for the Health Sciences (10 min.)
The T-Cell Rosette Test: A measure of Cellular Immune
Response in Squamous Cell Carcinoma of the Head and
Neck. R. Jack Eastham, III, James M. Mason B. R.
Jennings, Patricia Belew, University of Tennessee Cen-
ter for the Health Sciences.

Platelet Satellites of Mononuclear Leucocytes, Patricia
Belew, R. Jack Eastham, B. R. Jennings, and J. M.
Mason, University of Tennessee Center for the Health
Sciences (15 min.)

Problems of Rural Health Care Delivery. Woneal Jones,
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Comprehensive Health Planning Council, Columbia,
I'ennessee (15 min.)
Fluorescent Thyroid Scanning and the Diagnosis of
Thyroid Nodules, J. A. Patton, J. Hollifield and A. B,
Brill Division of Nuclear Medicine, Vanderbilt Uni-
versity Medical Center (15 min.)
Sudden Infant Death Syndrome (SIDS) in Twins, J, M.
Mason, J. T, Francisco, University of Tennessee Center
for the Health Sciences (10 min,)
A Comparison of the Innervation of Vibrissae (Sinus
Hairs) and Surrounding Hairlets in the Mouse, Marion
H. Garrett, University of Tennessee Center for Health
Sciences (15 min.)
Clinical Experience with Lithium Carbonate. Alvin J,
Summar, M.D,, Tennessee Psychiatric Hospital & Tn-
stitute (10 min,)
Bacterial Fingerprinting with Chemical Tonization Mass
Spectrometry. Frederick Petty, Robert C. Rendtorff,
and Robert Chandler, University of Tennessee Center
for the Health Sciences (15 min.)
Development of a Turbidometric Assay for Low Levels
of Ampicillin in Serum and Its Applicability to Clinical
Studies, Philip L. Whyatt; Raymond E. Dann, Geralr
W. A. Slywka, Marvin C, Myer, University of Tennes-
see Center for the Health Sciences (15 min.)

Regulation of Bovine Hepatic Fructose 1, 6-Diphospha-
tase Activity by Calcium lTons, Carol J. Marcus, William
L. Byrne, and Arhtur M, Geller, University of Tennes-
see Center for the Health Sciences (10 min.)

Nutritional Status of Selected Low-Income Families in
Two West Tennessee Counties, H. A. Bond and O, L.
Adams. Meharry Medical College and Tennessee State

Univgrsity (15 min.)

Fating Habits and Patterns of Selected Low-Income
Families of Two West Tennessce Counties. M, G.
Towns A. B. Bond, and O. L. Adams, Tennessce State

University (15 min.)

Ruptured Spleen as a Cause of Sudden Death, J. C.
Sapala. University of Tennessee Center for the Health

Sciencs (10 min,)

Cell Cycle Time and Duration of Mitotic Phases of a Lymphoid
Cell Line Grown in Heterologous Sera, John A. Ndon, f
Jonnings, J, M. Mason and W. A, Simpson, Jr,, University of
Tennessee Center for the Health Sclences,

A lymphold cell line designated PGLC-33H had been isolated
In continuous suspension eulture from the peripheral blood of
a patient with infections mononucleosis. Data have been pre-
sented with respect to widely varying serum optima for the
wrowth rate of the cell line. Variations have been observed in
:hl viability studies, growth rate, cell cycle time, and mitotic
w of the coll line when exposed to lzuwnll Park Memorial

tute  (RPMI lMO} medium  supplemented  with  varying
mnm'u:' of heterol °1'n°“' sern A rapid and  convenient
wells. 't:n spent by these cells in o
e e caleulated,

Failure of Concanavalin-A to Induce Prozone ') n
Rabbit Erytrocyte Agglutination. W, A, Simpuor M
Mason, B. R, Jennings, University of Tenncssee y
Health Sciences,

Binding of rabbit erythrocytes (RRBC) by ¢ A
(Con-A) ns a function of Con-A concentration s {
using tritiated Con-A and liquid scintillation cou i
Con-A binding was demonstrated to oceur at a fi
tion of less than 2.5% (w/v) of Con-A. Ap of
RRBC was observed at all Con-A concentrations | /
to 95% (w/v), The aggregate formation was n
macroscopically and was confirmed microscopieally e
to induce a prozone at concentrations exceeding (h -
concentration Is | Istent with the classical lattice | i
of agglutination, A substitute hypothesis is offered | .
localized alterations of electrical charge distribution on |
surface,

The T-Cell Rosetie Test: A Measure of The Cellular 1.
S Cell Carel of the Head and Nech

&

L in Sq
R. Jack Eastman, III, James M, Mason, B, R, Jenning
Patricia  Belew, University of Tennessee Center for Fealth
Sclences,

The T-cell Rosette test Is a direct mensure of the circulnting
thymus dependent lymphocytes which are Important In the
cell-mediated destruction of tumor cells, The test Is based on
the observation that human T-lymphocytes have the abllity to
bind Non-specifically with sheep red blood cells, This Rosette
formation enables the differentiation and quantitation of the
T-lymphoeytes from the B-lymphocytes,

The T-cell Rosette test Is of clinical importance to the
surgeon, the Radiotherapist, the chemotherapist and the tumor
immunologlst, all of whom are Involved in the treatment of
squamous cell carcinoma of the head und neck. Because con-
bined treatment modalities can alter the host-tumor responses,
n direct mensurement of the cellular immune response would
asalst In the development of a more rational treatment sequence
which would provid the greatest reduction In tumor cell mass
while nt the same time preserve the host's Tecell population.

Platelet Satellitism of Monouclear Leucocytes, Patricln Below,
R. Jack Eastham, B, R, Jennings, and J. M. Mason, University

of Tennessee Center for the Henlth Sciences,

We have observed ‘“platelet satellitism” or adherence of
thrombocytes to lear | tes obtained from fleoll-
hypuque fractions heparinized blood on a serles of pationts
with squamous cell carcinomn of the head and neck. When
these mononuclear leucocyte preparations were used in
T.cell rosette test for thymic derived lymphocytes, mononuclenr

ontinued to be present,

leucocytes satollited with thrombocytes ¢

‘They have been observed in from 3% to 51% of the total cells

present on # Series of 28 patients. Slightly higher percentages

are obtained at 37C. than at 4C. Examination for surface

immunoglobuling by immunofluorescence, peroxidase staining,
I'he ability of

and electon microscopic studies have been mude
these satellited mononuclear cells to adhere to glass or
phagoeytize bentonite particles hns been examined

to

Problems of Rural Health Care Delivery. Wonenl Jones, Com-
prehensive Health Planning Council, Columbia.

Henlth Care Delivery in urban setting has been perfected to
o high efliciency. However, in rural areas, especially in medically
underserved districts, the situation has become quite critical,
The population density in such arens is detrimental for the
atteaction of physicians, and the situation iy aggravated by the
fuct that said population is mostly in the low-income brackets.
Due fo the large distances the transportation in such arens is
poor, und so are the means of gathering medical information,

Due (o the demographic process, which still has the trend of
depleting rural areas, the segment of the American people
which needs such services the most, and justifiably so, govern-
mental assistance for their health care, is presently almost non-
existent, The Comprehensive Health Planning Councils which

| arm of the local governments, wore well thought out to
ument to fill this gap,
paper deseribes the merits and importance of the Com-

Abstracty

——

rehensive Health Planning Councils their advantages, as wi
:,s, short-comings In fulfilling the task to provide adequate henleI::
care for millions of rural citizens.

Fluorescent Thyrold Scanning and the Diagnosis of Thyrold
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Early toxicity (patient variability, renal disease, etc.). Lithium
lhe!npy in patients with thyroid disease. Lithium therapy In 2
patient with small bowel resection for obesity (and other
complications). Lithium therapy in depression. Lithium therapy
for prophylaxis in the “stable” manic-depressive person

Bacterial Fingerprinting with Chemical ITonizatlon Mass Spec
trometry, Frederick Petty, Robert C. Rendtorff, and Robert W
Chandler, University of Tennessce Center for the Health
Sciences,

A new technique has been developed, using a computerized
chemical ionization mass spectrometer, whereby whole bacteria
are pyrolysed directly into the source of the mass spectrometer,
whence the isobutane chemical lonization mass spectrum s
recorded. Preliminary studies with Escherichia coll, Staphy-
lococcus aureus, Streptococcus faecalls, Nelsseria gonorrhoeae,
and Streptococcus pyogenes indicates that the spectra thus ob-
tained are not only qualitatively different but readily and re-
liability differentiated and identified by an on-ine computer
spectral library search system, The entire process (ie, inserting
pnd ‘pyrovlylln; sample, obtaining spectra, and computerized
Jentifi of bacteria) requires about two minutes, Experi-

Nodules. ). A, Patton, J. Hollifield, and A, B. Brill, Vanderbilt
University Medical Center

Fluorescent scanning of thyroidal lodine pools has been a
useful diagnostic technique in nuc lear medicine at Vanderbilt
for the past three years, With this procedure the thyroid gland
is irradiated point! { with an external source of radiation
(Ams241) and (he resultant of iodine emitted from the

and are counl: izh resolution Si(Li) detector. Thus
one obtains an iniciit onding to the stable fodine
distribution in 1 d nning system is interfaced to
a computer o have been derived so that
milligram qgus ned 1o the gland or to parts
of the gland. | led a new parameter for
predicting the nodules that are ‘cold’ to
radiolsotope #ti he ratio of lodine content
in the nodule ; aren of the contralateral
lobe I8 used probability of malj Y,
To date, of 7' ne to surgery, 15 patients
had nodule/no 6. Twelve of these 15 had
malignant nodu 16 patients had ratios above
0,6 and all 10 Thus it appears, that the
jodine content in excellent indicator of its
histology:
Sudden Infant 1« ne (SIDS) in Twins, J. M, Mason
and J. T. Franciu ity of Tennessee Center for the
Henlth Sciences

In Shelby County there occur over 2.5 sudden infant death
syndrome (SIDS) denths per 1000 live births, This s the
lending cause of death in the group from two weeks to one
year of age, and nccounts for nbout half the deaths in this

A study was undertaken to evaluate the possibility

ngo range.
that familial linkage could be o predisposing factor in this
disease, Thus, an attempt was made to find from death certi-
fleates fled in the Medical Examiner's Office (JT.F.) whether
siblings associated with u previous SIDS event were more likely
1o die from SIDS than were persons not a sibling of previous
SIDS victim, The only significant increased risk was in twins,
but that increase was quite large. This is consistent with an
Infectious disease etiology of at least a portion of SIDS deaths,

A Comparison of the Innervation of Vibrissae (Sinus Hairs) and
Surrounding Halrlets n the Mouse. Marion H, Garrett, Uni-
versity of Tennessee Center for Health Sciences.

Vibrissa innervation. A large bundle of nerve fibers enters
the lower part of the sinus surrounding the vibrissa follicle. Its
branches arrange themselves around the follicle, Some of the
nerve fibers end in the connective tissue around the lower part
of the follicle, Other fibers pass upward to the ring sinus, where
some contact Merkel cells in the outer root sheath. In the arca
just below the sebaceous gland a ring of nerve fibers is formed.
Some fibers pnss into the conical body and terminate around
the small sinuses of that region.

Hairlet innervation, A small bundle of nerve fibers passes to
the follicle of the hairlet just below the level of the sebaceous
gland, These fibers encircle the follicle; some give off branches
which pass upward, The sides of these branches are covered by
extensions of Schwann cells which have foot-like processes
attached to the basal lamina of the outer root sheath.

Clinical Experience with Lithium Carbonate. Alvin J, Summar,
M.D,, Tennessce Psychiatric Hospital and Institute.
Review of Lithium as fon and Lithium compounds, Historical

look at Lithium compounds in the U.S. and Europe. Lithium
prior to FDA ap-

Carbonate treatment of selected patients

proval of its use. The psychiatric use of Lithium in clinical
practice today. The safety of the use of Lithium Carbonate by
the lrm"l physician and the ease of laboratory determination
of Lithium blood levels. Motivation of patient, family, physician
and laboratory director to utilize Lithium therapy. Case reports:

ments in progress will be discussed, as well as potential applica-
tions in the medical sciences.

Development of a Turbid e Assay for Low Levels of Am-
pleillin in Serum and Its Applicability to Clinical Studies, Philip
L. Whyatt, Raymond E, Dann, Gerald W. A. Slywka, and
Marvin C. Meyer, University of Tennessee Center for the Health
Sciences,

A turbidometric assay is described for the quantitative mea-
surement of ampicillin in serum. Standard curves prepared with
known concentrations of ampicillin in serum exhibited accept-
able linearity over a concentration range of approximately 0.2
to 1.8 ug/ml, Dain are presented to show the excellent precision
of the assay and the application of the assay to chinical studies,
The advantages of this method over other procedures are dis-
cussed. B of the jonable stability of ampicillin,

I ining known ations of ampicillin in serum
were assayed after storage for various lengths of time. Serum
samples maintained in the frozen state until the time of assay
exhibited approximately 12% degradation after 7 days,
those samples which were subjected to repeated ings and
refreezing exhibited approximately 25% degradation after the

same time /nterval,

Regulation of Bovine Hepatic Fructose 1,6-Diphosphatase Activity
by Calcium lons. Carol J. Marcus, William L. Byrne, and
Arthur M. Geller, The University of Tennessee Center for the

Health Sciences.
Purified bovine hepatic fructose 1,6-diphosphatase is lnhlbf(od
by calcium ions. Reciprocal plots of velocity versus mag
concentration at different calci ations that
inhibition by calcium is competitive with magnesium. A replot
of the slopes versus calcium concentration is parabolic indicating
that more than one mole of calcium binds per mole of enzyme,

Hill plots of the data show that as the magnesium concentration
is increased, the cooperativity changes from positive to negative.
At magnesium concentrations of less than 1 mM, calcium in-
hibition is positively cooperative; at 5 mM Mg*, there is
essentially no cooperativity; and above 5 mM Mg*, calcium
inhibition shows negative cooperativity. Changes in the con-
centration of calcium dnd magnesium ions in the liver cell may

therefore be of significance in the regulation of the activity of
this enzyme.

Status of Selected Low-Income Families in Two
West Tennessee Counties, Moses, H. A., Meharry Medical Col-
lege, Bond, A. B, and O. L. Adams, Tennessee State University.

Thirty-five families from Hardeman and Lauderdale Counties,
Tennessee, selected on the basis of nutrition survey, participa-
tion and income level, were given physical examinations which
included dental examinations, vital signs, anthropometric mea-
surements and blood and urine collections for biochemical

analysis.

Nutritional
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Data from chemical 1y uggested that thiamine intake,
total serum protein and serum albumin were not health prob-
lems. However, riboflavin did appear to be a potential problem.
Factors indicative of susceptibility to iron-deficiency anemia
were found in varying percentages among tho subjects. Finding

sickle cell anemia was rare with the sickle cell trait being found

in & small percentage of the subjéots.
Low to deficient serum vitamin A values and calcium de-

ficiencies were found.
The general overall health conditions of the families studied

may be stated as poor.

Eating Habits and Patterns of Selected Low-Income Families
in Two West Tennessee Counties. Towns, M. G, Bond, A. B.
and O. L. Adams, Tennessee State University.

One hundred seventeen families (Blacks, Whites and Indians)
with an average of 7.81 persons per family from Hardeman and
Lauderdale Counties were included in this survey of eating
vk wirs puasasd po—

were and served at home-in a high
dfnmﬂhs.howem.thenmn:hnmdecmln!hum
centage eating meals together.

Meal preparation was found to be the responsibility of the
homemaker with other members assisting.

Autitude about eating certain foods due to superstitions was
not a problem. Food dislikes limited the variety and economy in
meal preparation.

Food intake as determined by 24-hour recall suggested that
hunger for lack of food was not a problem among the families
studied, though some homemakers felt that there were times
when enough food was not on the table.

Evaluation of food intake by food groups did suggest that
malnutrition could become a more serious problem.

Ruprured Spleen as a Cause of Sudden eath. Joseph C. Sapala,
University of Tennessee Center for the Health Sciences.

This is a case of a 19 year old male who died suddenly and
unexpectedly. His entire life and family history was negative
for disease. An autopsy revealed an enlarged rutured spleen
ﬂ mmf&eriloned hemorrhage. Laboratory tests were con-

y

PHYSICS AND ASTRONOMY SECTION
Raymond L. Tanner, Chairman

The Kapitza Effect in Hel and Hell. Franklin C.
Mason and Charles F. Mate, Middle Tennessee State
University (15 min.)
A Course in Acoustics for Music Majors. Michael M.
Garland, Memphis State University (15 min.)
Radiating Temperature of the Ozonosphere During
Total Solar Eclipse. E. A. Barnhardt and W. H. Brune,
Southwestern at Memphis (15 min.)
lma_ging in Nuclear Medicine. Robert John Wilson,
University of Tennessee Center for the Health Sciences
(12 min.)
Study of Hel Emission Lines in the Solar Atmosphere.
J. L. Streete, Southwestern at Memphis (12 min).
Holography for Nondestructive Testing—Theory. Albert
Wollett, Memphis State University (12 min.)
Holography for Nondestructive Testing—Practical.
Maurice C. McGee, Memphis State University (12

Use of Computer for Planning Radiation Therapy

Treatments. R. Harold Galbraith, Uni .
nessee Center for the Health Sciences (

Present and Future Opportunities in 1
Lowis B, O'Kelly, Memphis State Unive

Physics at Technical Institutes. Georp
State Technical Institute at Memphis (10 m

The Kapitza Effect in He I and He II. Franklin « d
Charles F. Mate, Middle Tennessee State University

The Kapitzg effect at a copper surface has been m in
both liquid helium I and helium II. By using a sp
signed conductance cell, with a gap width of only 3 x n,
to obtain a direct comparison of the thermal boundary ist
ances in these fluids, it is shown that there is no large wcale
d:sco_nunully in the Kapitza effect at the He I. He II phaos
transition, Thus a hitherto unsupported speculation regarding
the behavior of the boundary resistance at the transition tem.
perature is verified, and previously reported “indications” of an
order of magnitude change at the transition are denied validity
To within the precision of the measurements (1% for smoothed
data, 109% point by point) the Kapitza effect is the same in the
“normal™ liquid phase (He I) as in the “superfluid” phase.

A Course in Acoustics for Musi¢ Majors. Michael M. Garland,
Memphis State University.

For the past three years an experimental course in acoustics
for music majors has been taught at Memphis State. This two
semester sequence is essentially non-mathematical with emphasis
placed on lecture demonstrations and laboratory exercises.
Topics include the acoustics of traditional instruments, room
acoustics, the human ear, electronic recording and reproduction,

and music synthesizers.

Radiating Temperature of the Ozonosphere During Total Solar
Eclipse. E. A. Barnhardt and W. H. Brune, Southwestern at
Memphis.

The effective radiating temperature of the ozonosphere can
be measured from the ground using an infrared spectrometer.
The temperature determination involves the measurement of the
absorption and re-emission of energy in the 9.6 micron absorp-
tion band of ozone. Since the ozonosphere is not an
layer, the température measured was not the acmal temperature
but an effective radiating temperature. This particular experi-
ment was devised to detect the change in ozone temperature
when the source of ozone production, the radiation from the
sun's ph here is suddenly extinguished. The experiment
was performed at Loiyengalani, Kenya, 36° 42.2’ East Longitude
and 2° 44.7’ North Latitude.

Imaging in Nuclear Medicine. R. J. Wilson, University of Ten
nessee Center for the Health Sciences.

The two major imaging systems in Nuclear M
scanner and the Anger type camera. Descriptions are given of
the collimation, electronics, and output of these devices Simi
larities and differences are pointed out for thhe two instruments.

edicine are the

Study of He I Emission Lines in the Solar Atmosphere. J. L.

Streete, Southwestern at Memphis. it

To understand the excitation of helium_in dlﬂe.renl parts of

the solar atmosphere, data on the intensities of lines from the

triplet and the singlet systems arc of prime importance. l.g:cambest
um,

uipl:tlinesatll)&SOAandtheconespoqdm_ 3
series at 20581 A. M ts of the ty ratio of htese
two lines made at the High Altitude Observatory’s observing
iyengalani, Kenya during

Holographic Non-Destructive Testing-Theory. Albert Wollett,

Memphis State University.
Ammimﬁfmwmm

ok fii S o hl
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Holographie Nondestructive Testing-Practice, Maurice C. McGee,
g " Principles d mnn
Memphis State University f '$ and *Problems, William N, Pafford, East Tennessec
Basic equipment and techniques used in holographic inter- S‘?;;GU*:II:/:‘?;Z;’;rgh:‘:nrl;r \;V ::c‘:\;Millmﬂ ll.nrw‘ y’.m :
- Science Study (ESS) is a National Curriculum

oll as applications of holographic

ferometry are discussed,
o testing,

interferomotry to nondest

Use of Computer Radiation Theory Treatmens,

R. }-l:so‘l;d Galbra ity of Tennessee Center for the
Health Sciences
The ultimate :. le,um!nu is to generate a
desired combinati eims in auqh a way as to
give maximum wr area and minimum dose to
the surrounding Sometimes this ¢an be accom-
plished by a oo ition directed at the tumor
yolume; but mu n ,uqql‘ beams are required to
keep certain arc ovels,
A cross-secliol e patient is mapped out and
ible field « msidered to give the best

» perform this by hand is a
ily one plan can be utilized;
he summation can be done
f plans can be compared.

resultant isodos
very laborious |
but with interac
in a few second:

Present and Furl s in Health Physics. Lewis B.

O'Kelly, Memphis | ity
The increasing nuclear energy for electrical ' power

generation and use « wdioisotopes in medicine and industry
are creating a shortage of trained health physicists and health
hysics technicians. Job opportunities and educational require-

ments for these fields will be discussed.

Physics at Technical Institutes. George P. Carney, State Technical

Institute at Memphis
A discussion of the level of physics and mathematics taught

in Engineering Technology programs. Technical Institutes in
the United States and in the state of Tennessee will be discussed
considering their growth potential, job potential for graduates,
background and degrees nesded by faculty.

SCIENCE AND MATHEMATICS TEACHERS
SECTION

Carl Stedman, Chairman

The Implementation of ESS Through NSF Funding:
Some Principles and Problems. William N. Pafford,
East Tennessee State University, and Charles W. Gee,
Milligan University (15 min.)

Problems Encountered in Large School Systems in
Implementing New Curricula. Harriet Crump and Fred
D. Johnson, Shelby County Schools (20 min.)

The Innovative Science Curriculum Projects of Recent
Years: Where Are They Headed? Ronald B. Childress,
The University of Tennessee (20 min.)

The Use of the Computer in First Year College
Chemistry. Helen S. Randolph and Ann P. Minter,
Roane State Community College (20 min.)

Environmental Education: An Experimental Community
Problem Focused Approach for High School Students.
Jack.Rhoton, Kingsport City Schools (20 min.)

The Implementation of ESS Through NSF Funding: Some

e
;‘:ﬁjeclt h: elomentary science, Such projects are often success
lnq[yru:;l::p crlnenlcll in school districts through NSF funding of
Df. h“‘“l lmP[Ongcnl Implementation Projects. If funding

Such projects is likely, however, school districts must show
evidence of financial commitment and o sincere desire to im-
prove the science curriculum. The project normally involves
a cooperating college or university.

So:r‘m Pmszb'le problems with such projects are selection of

p par i sel of appropriate units of ESS;
xulenm.] time for in-service sessions; and difficulty of effective
evaluation of th eproject. Another factor which may pose
problems for some school districts is the fact that money al-
chnled for textbook purchases may not be utilized to purchase
kits such as ESS units

Problems Encountered in Large School Systems in Implementing
New Curricula. Harriet Crump and Fred Johnson, Shelby City
Schools.

Abstract not submitted for publication in JTAS.

The Innovative Science Curriculum Projects of Recent Years
—Where are they Headed? Ronald B, Childress, The University
of Tennessee at Knoxville.

During the past decade and a half science educators at all
levels have been confronted with a host of innovative cur-
riculum projects and programs. Financed primarily through
federal government and foundation appropriations, these some-
what revolutionary approaches to science instruction were ad-
vanced as curealls for the many ills of science education. More
recently, in the midst of an aura of decreasing external financial
support and mounting professional criticism, the status of many
of these projects and programs has b seriously th d

During the Spring of 1974, a rep ive sample of
curriculum project and program directors were questioned
concerning present operational status, recent significant de-
velopments, and projected activities for their projects. An
analysis of the study findings suggests major directional and
orientational changes for those projects and programs remaining

operational.

in First Year College Chemistry.

The Use of the Computer
; Roane State Com-

Helen S. Randolph and Anne P. Minter,

munity College. i

The Chemistry Department at Roane State Community Col-
lege is using computer programs as instructional mc!s in ggneral
chemsitry courses. These programs cover such topics as intro-
duction to laboratory and the metric system, problem sets, and
ecture material. The students have access to ter-
s many times as the students wish.
pe of supplemental instruction has

review of I
minals to rerun programs a
Student response to this ty]
been very enthusiastic.

ironmental Education: An Experimental C ‘ommunity Problem-

i;;:::d Approach For High School Students. Jack Rhoton,
i ity Schools. ; e

b e in the seventies have exhibited vivid and

High school students t hibite:
genuine concern for environmental issues. The judicious teacher

i i iosity i hensive
tempting to channel this cun‘osnty into truly comprehens
;::l;lll:;n-t%cuscd learning experience is many umes inhibited

nted with the organizational constraints of.the
witg_ e overcome such restraints,

i hool day. Endeavoring to r
gleml?m;cspon Cilzr School System requested and received per-

is course
‘°"ﬂi !°:{ o;;ﬁm%: for secondary level students ot conduct
indepth investigations of local environmental problems. Data
and reports developed as a part of these research efforts were
forwarded 1o approp te age and governmental

officials.
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ZOOLOGY SECTION I
Eric L. Morgan, Chairman

Preliminary Investigation of the Tardigrada from
Epiphytes on Beeches, Buckeyes, and Sugar Maples on
Roan Mountain, Tennessee, Diane R. Neleon, East
Tennessee State University (10 min.)

Culture of Channel Catfish in Recirculating Systems.
Meryl C. Broussard, Jr. and Bill A. Simco, Memphis
State University (15 min.)

Design and Application of an In-Line Biomonitoring
System. Margaret W. Davis and Eric L. Morgan, Ten-
nessee Technological University (15 min.)

Effects of Some Environmental Variables on the Pro-
fundal Benthic Macrofauna in McKellar Lake, Shelby
County, Tennessee. Paul F. Hendrix, Memphis State
University (15 min.)

Benthic Macroinvertebrate Communities of a Naturally
Acid Stream in the Great Smoky Mountains National
Park. Robert Lynn Green and Eric L. Morgan, Ten-
nessee Technological University (15 min.)

Influence of Anakeesta Formation Leachate on the
Shovel-Nosed Salamander (Leurognathus marmoratus
Moore) of the Great Smoky Mountains National Park.
Raymond C. Mathews, Margaret Davis, Eric L. Mor-
gan, Theresa J. Mathews, Tennessee Technological Uni-
versity (15 min.)

Evaluation Procedures to be Employed in a Study of
the Effects of Channelization and Mitigation Structures
in Crom Creek, Tennessee. C. M. Bishop and R.
Glesne and P. V. Winger, Tennessee Technological
University (15 min.)

An Easily Constructed Artificial Substrate Sampler for
Evaluation of Benthic Macroinvertebrates. Bill Oakley
and Parley V. Winger, Tennessee Cooperative Fisheries
Unit, Tennessee Technological University (15 min.)

The Distribution of Larval Fish in Old Hickory Reser-
voir (Cumberland River) near Dixon Springs, Tennes-
see in 1974, Timmy B. Hess and Parley V. Winger,
Tennessee Cooperative Fishery Unit, Tennessee Tech
University (15 min.)

Locomotor Activity Patterns of Normal and Blinded
Channel Catfish Ictalurus punctatus (Osteichgimes,
Ictaluridae) under Various Lighting Regimes. Robert
H. Blackshear and Kenneth B, Davis, Memphis State
University (15 min.

Diurnal Measurement of Plasma Corticosteriods  in
Fresh- and Salt-Water Adapted Channel Catfish (Icta-
lurus punctatus) Kenneth B. Davis and Charles R.
Patterson, Memphis State University (12 min.

Summer Food Habits and Growth of Youn,
g of the
Year Black Bass of Center Hill Reservoir. Charles

f‘:“c}:gm Jr.,, Tennessee Technological University (15

Prell v Investi

of the Tardigrada from Epiphytes on

Beeches, Buckeyes, and Sugar Maples on R Ten.
nessee. Diane R. Nelson, East Tennessee St

Tardigrades: were collected from 45 hytic
mosses on beeches (Fagus grandifolia) o ctf]
octandra), and sugar maples (Acer saccl w"litu;’
of 4000 feet on the north-facing slope m‘nm.;
Carter County, Tennessee. The number per tr
species and per individual tree, mean ardi age
species per sample and per tree, and tot: : "djg 1
species were very similar regardless of yte Ha J
ever, examination of the frequency da Sis.niﬁc::.
variation in the tardigrade fauna on 1! ree Speci t
Further investigation involving a larger s e is n L
to confirm the variability and to examin ibuting m

Culture of, Channel Catfish in Recirculating Systems,
Broussard, Jr., and Bill A. Simco, Memphis &ate I'_';;.vx:,gl s

(;hanne_l catfish can be cultured at high deosities in indoor
recirculating systems using biological filters. Daily ains of up
to one pound per 100 gallons of water with stanc crops of
up to 13.2 pounds per cubic foot have been obtained. Food
conversions remained below 1.5 under normal operating con-
ditions. Submerged, updraft and trickling filters with various
types of filter materials have successfully removed toxic me-
tabolic waste products. Water quality and the carrying capacity
of a system are directly affected by filter size, flow rates and
fresh water exchange.

Ammonia, carbon doxide, oxygen and temperature have ap-
parently limited fish production in our systems at various times,
Poor water quality or other stresses may result in disease out-
breaks which spread rapidly in recirculating systems. Temporary
mechanical failures may result in high mortalities in such a
system. As culture techniques and water quality control im-
prove, recirculating systems may become an increasingly im-
portant method of fish culture.

Design and Application of an In-Line Biomonitoring System.
Margaret W. Davis and Eric L. Morgan, Tennessee Technological
University.

The development of a rapid biological system which measures
changes in breathing rates of fish is discussed. The possible im-
plementation of this system at an industrial site to monitor
toxicity in their wastes and receiving streams is described.
Various techniques required in the application of this system
are related. These include: (1) design of test chamber and
accompaning electronics; (2) acclimation procedures; (2) system
evaluation in spill conditions; (4) preparation and dilution
methods of used; (5) hods of recording, reading,
and interpreting data; (6) correlation of biological responses
with known chemical data; and (7) proposed methods of in-
troducing this system into an in-plant situation.

Effects of Some Environmental Variables on the Profundal
Benthic Macrofauna in McKellar Lake, Shelby County, Tennessee,
Paul F. Hendrix, Memphis State University.

A one year benthological study was conducted in a culturally
eutrophic, slack water lake of the Mississippi River. Thirteen
environmental and biological variables were measured and sub-
jected to multivariate analyses in an attempt to relate environ-
mental conditions to the abundance and distribution of the
profundal benthos. Multiple regression analyses related 48.9%
of the variation in organisms/m? to water depth and pH, and
13.2% of the variation in numbers of genera to dissolved
oxygen levels,. UPGMA cluster analysis separated the variables
into two distinct groups, the first relating to water p e
and organic content, and the second to organism abundance
and mineral properties of the water; the first group correlated
negatively with the second. Principal components analysis de-
fined the first three principal components accounting for 93.9%
of the total variation in the envi tal and biological vari-
ables. A three-di ional

projection of the sampling points
onto the three components demonstrated the effectiveness of
this analysis in describing the relationships among the variables.

X
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Benthic Macroinvertebrate Communities of a Naturally Acid

Stream in the Great Smoky Mountains National Park, Robert
Lynn Green and Eric I Morgan, Tennessee Technological Uni-

versity.

A one year stud
the water quality
of Walker Camp !
Tennessee portion O
The acid stress T
from the oxidali
Anakeesta Form:
rock. Chemica
high acidity, b
penthic macroir
(H) less than
dicative of m
severely stresst
Lirceus sp. w!
and Ephemerc
regions.

ters 12 May, 1974, was conducted on
macroinvertebrate communities

ly acid stream located in the

Mountains National Park.
Camp Prong is produced
of pyritic materials of the
irally in the streambed base
ow pH and alkalinity and
Preliminary analysis ‘of the
mities yielded diversity values
and low density—all in-

ess. Predominant taxa in

n were Chironomidae and
1on-tolerant taxa Plecoptera
at less severely affected

sratus Moore) of the Great
Raymond C. Mathews, Mar-
heresa J. Mathews, Tennessee

Salamander (L«
Smoky Mouniai
garet Davis, Eri
Technological Ut

The effects of centrations of anakeesta leachate

T o NS U S i

l*_"' Easily Constructed Artificial Substrate Sampler for Evalua-
ion of Bengh:c Macroinvertebrate Fauna. Willard E. Oakley,
and P. V., Winger, Tennessee Technicological University

ﬂ\eA frcqgcn! critism qf using artificial substrate samplers for
¢ quantitative evaluation of benthic macroinvertebrate popula-
tions is that organisms are ,washed off during the retrieval
process. To alleviate this problem an artificial substrate sampler
was d‘cmgncd that employed a cover device to prevent loss of
organisms, The sampler was constructed of a sheet metal frame
and hardware cloth cone attached to a bottom metal pan with
a center eye bolt. The conical shield was constructed of 26
gauge sheet metal with two side openings covered with nylon
netting and with weights affixed to the sided. Retrieval is ac-
complished by dropping the shield down the cable until it slips
over the sampler and then the entire apparatus can be pulled
to the surface. Preliminary data are being gathered at the
present time on the efficiency of this sampling technique in the
leloglcﬂl evaluation of the benthic fauna of the Cumberland
Rllve: near the proposed site of the Hartsville nuclear power
plant.

The Distribution of Larval Fish Populations in Old Hickory
Reservoir (Cumberland River) near Dixon Springs, Tennessee.
T. B. Hess and P. V. Winger, Tennessee Technological University.

The distribution of larval fish populations was determined in
Old Hickory Reservoir (Cumberland River) near Dixon Springs,
T This study is part of the biological evaluation being

were tested on 10sed salamander (Le
the Smoky Mountains National Park.
park are part of the mineralized
logical belt exic rom Georgia to Virginia that is char-
acteristically high in pyritic materials, Since the completion of
U.S. Highway 441 in 1963 on an overlook near Newfound Gap,
it was noted that a small creek, Beech Flats Creek, downstream
of the road fill was devoid of salamanders. During a one year
study extending from June 1, 1973 to May 31, 1974 on the
effects of acid drainage on benthic macroinvertebrate communi-
ties in this stream, the water downstream from the fill had a
pH of 4.33-5.51 and upstream water had a pH of 6.05-7.50.
Upstream of the road fill, the creek supports an abundant
salamander population, dominated by Leurognathus marmoratus
Moore, the shovel-nosed salamander.
A 96-hour time-to-death (hourly) bioassay helped establish
rations of } leachate toxic to this species. Satur-
ated anakeesta water (pH 3.9, conductivity 140,MHOS) at
12°C+0.5°C was exposed to nine salamanders eacﬁ at percent
concentrations of 100, 63, 48, 45, 37 and a control respectively
via a continuous flow Esvelt Serial Diluter. Toxicity generally
increased with increasing concentrations of anakeesta leachate.

marmoratus Moorc
Anakeesta format

Evaluation Procedures to be Employed in a Study of the Effects
of Channelization and Mitigation Structures in Crow Creek,
Tennessee. C. M. Bishop, R. S. Glesne and P. V. Winger, Ten-
nessee Technological University.

Channel alterations' generally result in a significant reduction
in the quality of the lotic environment, which indicates a need
for implementation of rehabilitation measures if we are to
maintain the integrity of our rivers and streams. To better un-
derstand the effects of channelization and rehabilitation mea-
sures on the aquatic habitats, a study was recently initiated on
Crow Creek, Tennessee, which has been extensively channelized
and has had approximately 40 instream structures installed for
gradient stabilization and mitigation purposes. Thirteen one-
quarter-mile study sections have been established which in_clude
a control area, a snag-clear area, channelized areas without
structures, channelized areas with structures, and two unaltered
oxbow areas. Parameters to be analyzed are benthic populations,
periphyton, fish populations, fish distribution with rega_rd to
habitat diversity, water quality, and physical characteristics of
channels, The information gained from this evaluation should
provide insight into the value of the employed mitigation mea-
sures on Crow Creek and the establishment of guidelines for
future rehabilitation measures.

conducted near the proposed Hartsville Nuclear Power Station.
Collections were made weekly from 5 April through 15 August,
1974 at various depths at six locations. Samples were collected
with a one-meter diameter conical net with a mesh size opening
of 0.79 mm and affixed with a 1.5 liter collecting bucket.

A total of 5,556 fish representing 19 taxa with a range of
mean (X) concentrations from 37,84 fish per 10m® in a creek
backwater area to 0.90 fish per 10m?® near the surface ‘at mid-
channel of the river were collected during the study. Three
distinct peak concentrations were noted indicating periods of
major taxa emergence. The results suggest that spatial, as wc}l
as temporal, distribution of larval fish is not uniform in this
type of mainstream impoundment.

Locomotor Activity Patterns of Normal and Blinded Channel
Catfish, Ictalurus punctatus, (Osteichthyes, Ictaluridae) under
Various Lighting Regimens. Robert H. Blackshear and Kenneth
B. Davis, Memphis State University.

Locomotor activity patterns of normal and blinded channel
catfish were studied under constant temperature and three
lighting programs of 12 hours light—I12 hours dark, constant
light, and constant dark. Photocells connected to an event
recorder were used to measure activity of fish housed in rec-
tangular and octagonal (circular) chambers. ki

Normal channel catfish exhibited nocturnal locomotor activity
under 12 hours light—12 hours dark at four éﬁerent intensities
of illumination. Arrhythmic, non-circadian activity was observed
in constant conditions, Both blinded and normal ﬁsh obeyed
Aschoff’s Rule by showing suppressed locomotor activity w_hen
subjected to increasing intcn_sili;s of _conkslant‘uhmumuqn
Nonvisual light ption was ind d catfish with
regard to tegulation of the amount of locomotor activity but

not to the timing of the activity.

Diurnal Measurement of Plasma Corticosteroids in Fresh- and
Salt-water Adapted Channel Catfish (Ictalurus punctatus). Ken-
neth B. Davis and Charles R, Patterson, Memphis State Univer-
sity. a
i"lnsma 11-OH-corticosteroids were determined fluorometrically
at two times of day in channel catfish (Ictalurus punctatus)
maintained in either fresh water or 7 ppt salt water at 23 & 2 C.
A diurnal variation was apparent in salt water. A p}m}u titer
of 18.5 + 4.1 ,,;IlOOml was found at 0800, and was significantly
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higher (p = 0.01) than the 1500 value of 3.2 + 1.0 ,g/100ml.
Nzhdiu(rm.l variation was detected in fish from fresh water.
The 0700 fresh water sample (49 =+ 1.0 ug/lmml) was sig-
nificantly lower (p = 0.01) than the 0800 salt witer sample,
but it was not statistically different from the 1400 fresh water

sample (4.2 + 1.2 ,,g/100ml).

Summer Food Habits and Growth of Young of the Year Black
Bass of Center Hill Reservoir, Charles Coomer, Jr., Tennessee
Technological University. :

During June, July, and August of 1974, the food habits of
young of the year of three species of bass in Center Hill Reser-
voir, located near Smithville, Tennessee, were investigated, The
thres species observed were Micropterus salmoides, M. punc-
tatus, and M. dolomieuri,

Length and weight of each fish were taken and the stomach
contents examined. All three species exhibited an early depend-
ence on invertebrates as a source of food; as the size and age
of the bass increased, the occurrence of fish in the diet also
increased, The composition of stomach contents were similar
for all three species.

ZOOLOGY SECTION I
Charles H. Nelson, Chairman

Species and Size Selectivity of Gill Nets and Electro-
fishing at Nickajack Reservoir, Tennessee. Tom J.
Timmons, Tennessee Technological University (15 min.)

Reproductive Cycle of the Eastern Spiny Softshell
Turtle, Trionyx spinifer spinifer. Keith M, Robinson,
Middle Tennessee State University (15 min.)

The Occurance of Phytomonas Elmassiani (Migone)
(Protozoa: Trypanosomatidae) in the Milkweeds of
Wilson County, Tennessee. Phillip L. Huddleston and
Ralph Sharp, Middle Tennessee State University (10
min.)

A Female Sterile Mutant in Drosophila melamgaster.
D. B. Benner, East Tennessee State University (15
min.)

The Bacteriostatic Inhibition of Human Transferrins.
Thorpas H. Lawrence, III, Charles J. Biggers and Paul
R. Simonton, Memphis State University (15 min.)

Some Teratogenic Effects of Diethyestilbestrol in Chick
Embryos. John M. Mallette, University of Tennessee,
Nashville and Michael Singleton, Tennessee State Uni-
versity (15 min.)

Response of Mouse Lymphocytes to Varying Dose
Rates. P. S, Rushton and H. M. Lacy, Memphis State
University (10 min.)

Effects of Noise on Adrenal Weights of Mus musculus.
Ronald K. Chesser, Ronald S. Caldwell, and Michael J.
Harvey, Memphis State University (15 min.)

E.lecl::lyte \llialance and Urine Production in Ictalurus
punctatus. V., M. Norton and K. B. Davi i
State University (10 min.) R

Fishery Survey of Ocoee Reservoir N i

0. 4, Copperhill,
Tennessee. Robert I, Martin and Eric L, Morg:;l:, T;n-
nessee Technological University (15 min.)

A Preliminary Evaluation of Aquatic Zoobenthos of

——
the Ocoee River Basin, Ti hpd

the Ocoee River Basin, Tt ’hﬂ-\;‘g:lltt:: S.
Foster and Eric L. Morgan, Technolopi S.
University (15 min.) Bical
Some Effects of Sewage Effluent Cookevil,
Sewage Treatment Plant on the Di f Fish ancel
Benthic Macroinvetebrates of Pigeor Creek ang
Falling Water River. Kenton D. Sm Tennesseq
Technological University (10 min.)

Species and Size Selectivity of Gill Nets and Elecirofishing g

Nickajack Reservoir, Tennessee. Tom J. Timmons, Tennessee
Technicological University.

Experimental gill nets and electrofishing’ were used 1o deter.
mine the relative abundance and species composition of the
fishes in Nickajack Reservoir near the Raccoon Mountain
Pumped-Storage Plant. Of the 47 species collected, 33 were
collected in gill nets and 39 by electrofishing. There were 14
species collected by electrofishing not taken with nets, and of
these, 10 were too small to have been caught in the smallest
mesh size. Centrarchids were the most abundant numerically
in the electrofishing results 63.3%), while only 20.6% were
collected by gill nets. Gizzard shad was the dominant species
in gill nets (34.0%) and represented 26.7% of the electrofishing
results. Gar and catfishes were more often caught with gill nets,

-X/ The Reproductive Cycle of the Eastern Spiny Softshell Turtle,
ddle Te

Trionyx spinifer spinifer. Keith M. Robi Mi
State University.

The reproductive cycle of the Eastern Spiny Softshell Turtle,
Trionyx sp inifer, was studied April 1971-June 1974.

Mature females weighed 1413-3586 g. Follicles began to en-
large in July, increased in size through summer and fall, and
reached ovulatory size by the following May. Ovulation occurred
in ‘May or June and egg-laying occurred in June or July.
Corpora lutea were detectable for 1-2 months following ovula-
tion. Cluich size and the number of enlarged ovarian follicles
were positively correlated with body size. Data indicated that
large females perhaps produced a second clutch. Extra-uterine
migration occasionally occurred.

Mature males weighed 133-503 g. The spermatogenic cycle
began in April. Spermatogonia were most abundant in May,
spermatocytes were most abundant in June and July, spermatids
were most abundant in August, and spermatozoa were most
bundant in S ber, Abundant sper were found in
the epididymides of all mature males examined,

The Occurrence of Phytomonas elmassiani (Migone) (Protozoa:
Trypanosomatidae) in the Milkweeds of Wilson County, Ten-
nessee. Phillip L. Huddleston and Ralph Sharp, Middle Ten-
nessee State University.

A total of 1,726 plants belonging to the family Asclepiadaceae
was examined in Wilson County, Tennessee, of which 788 were
found infected with Ph l iani, Asclepias syriaca,
A. incarnata, and ‘A. tuberosa were the species of milkweeds
examined in this study. The infection rate was found to increase
during the milkweed’s growing season. Of the 324 A. syriaca
examined in October 1973, 241 (74%) were infected with the
flagellate.

The insect host of P. elmassiani is Oncopeltus fasciatus
(Dallas) (Hemiptera: Lygaeidae). Several of the lygaeids were
placed in cages near Watertown (Wilson County), Tennessee in
the fall of 1973 to determine if they could survive through winter
in this region. No survivors were seen upon examination of the
cages the following spring. The results of this experiment would
seem to indicate that O. fasci overwinters in 8 more
southerly region. This research appears to agree with previously
reported evidence that O. fasciatus is a migratory insect,

A Female Sterile Mutant in Drosophila melanogaster. D. B.
Benner, East Tennessee State University.

A new mutant which results in reduced egg production in
Drosop females has been isolated from the progeny of a
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_
o “wild type” female, Eighteen of these females produced
e of 92 progeny from a single mating compared to an

an of 223 progeny from 41 Oregon R females. The ovaries

,vcru: develop normally, and most of the ovarioles contain

g:]ymimmﬂ‘“’e stage oocytes. The position of the mutant has

not been determiried.

The Bacte riostatic I of Human Transferrins, Thomas

he | awrence, {j 2pers, and Paul R. Simonton,
is State Uni s,
Mempzﬂhumm X ; were identified by vertical

is, verified by the rivanol
onvection, and their bacteriostatic
noniae was measured, The
riants exhibit different de-
otein concentration of trans-

slab polyaerylamid:
rocedure, isolate
inhibition8£2i1°
data indicate  hur
grees of inhibitic
ferrin.

Some’ Teratoger yistilbesterol in Chick Enm-

bryos, John M. y of Tennessee, and Michael
¢ Tennes \

Smgleiol:- research . that diethylstilbesterol may
relate pap smears in women whose

B o Diethylstilbesterol during par-
‘:‘:‘ﬁm The purp ent’ study is to determine what
turitl o effects, if icthylstilbesterol have on -chick
:’wpeilopmmem‘ Min dosages were obtained and it
as found that ym weight of Diethylstilbesterol
zould induce 'the | g morphological aberrations when
compared to uninjected and sham injected controls: (1) Forma-

tion of cysts in the lower urinary tract. (2) Impairment of body
ymh, (3) Formations of pituitary lesions,

of Mouse Lymphocytes 10 Varying Dose Rates of

§f1’f%ﬂo:’n P. 5. Rushton and Hilda M. Lacy, Memphis
iversity.

snit;n';{:hlocm? are more sensitive to radi@u‘on than any other
mature body cells. In an effort to ‘explul.n this phenomenon,
three groups of Mus musculus were given a total dose of 400R
with a 2S0KvP x-ray machine at different dose rates: 8R/
minute, 45.5R/minute, and 82R/minute. Twenty four hours
after irradiation, spleen weights and total Iymphocyte numbers
were determined for each mouse and a control group. Numbers
of lymphocytes and spleen weights of the irradiated groups
were decreased significantly over those of the control group.
No significant différences were found among the three dose rate
groups, These results suggest that lymphocytes may !uk a
repair mechanism which may partially explain their radiosensi-
tivity.

Effects of Noise on Adrenal Weights of Mus musculus. Ronald
K. Chesser, Ronald S. Caldwell, and Michael J. Harvey, Mem-
phis State University.

House mice, Mus musculus, were snap-trapped from two
similar fields near Memphis International Airport, Shelby County,

Tates were as follows: sodium 0.73 mEq/Kg/24h, potassium
0.27mEq/Kg/24h, and chioride 0.46 mEq/Kg/24h.

Fishery Survey of Ocoee Reservoir No. 3, Tennessee. Robert L
Martin, and Eric L. Morgan, Tennessee Technical University.

The purpose of this two year survey on Ocoee Reservoir
No. 3 is to evaluate the: 1) adult fish species composition; 2)
age class composition; 3) sources of recruitment to the reservoir
population: 4) larval fish population; and 5) fish productivity
of the reservoir.

The reservoir is subjected to several stresses; siltation, acids,
i}le{mal effluent, and a combination of heavy metals, These have
limited the fishery population to two large embayments from
the main channel each with tributary streams.

Sampling methods employed to achieve project goals are
still netting, electroshocking, and larval fish tows. Electroshock-
ing has been performed using a 110 D.C. current from a
boat-generator system. Larval fish collections will be made at
various sites. A ten minute tow of half meter nets from a boat
:Iill be taken along each bank and middle channel, shallow and

eep,

A Preliminary . Evaluation of the Aquatic Zoobenthos of rl!e
Ocoee River Basin, Tennessee. John W. S. Foster, III and Eric
L. Morgan, T Technological University. :

Preliminary studies have shown that the Ocoee River in the
Copper Basin, Tennessee, has been acutely stressed for more
than 100 years by the wastes from copper refining operations
located there, and the ively hi of sediment
entering the river from the denuded hillsides of the Basin. This
study was initiated to assess the aquatic zoobenthic community
structures for a one year period prior to the removal of certain
waste components by pollution abatement systems.

Zoobenthological samplings made periodically Igetwe;n the
fall of 1973 and the fall of 1974 have shown species diversity
indices_ well below those considered representative of a severely
stressed stream downstream from the industrial operations. In
the town of Copperhill, (0.5 miles upstream from the industry)
and in uneffected reference sreams, diversiy values generally
showed a moderate o very healthy aquatic ecosystem.

A continuing study of the Ocoee River is to be c9nducted
to assess primary productivity, boobenthos, fisherics, and
bioassay tests of sediments, silt, and various qomponenb of the
industrial efluent. It is expected that cerfain components of
the aquatic ecosystem will show substantial recovery progress
from one to five years after abatement'systems are operational.

Ecology of a Stream
.'S:ame Eﬂtc;é'al!),Sew‘.:{z E[lTuenl on ll_}e Ecol 2y 0 ’Univer!i(y.
The effects of the Cookeville, Tennessee muni'ci_pal sewage
effuent on Pigeon Roost Creek and on its receiving stream,
Falling Water River, were studied. Conditions were most uvTe{:
at the -head of Pigeon Roost Creek, below the outfall
average dissolved oxygen concentration here was 7 mg/1 (ung:
3.12 mg/1), while chlorine had an average value of O,llzdm;/
(range 0.0-04). The bluegill was the only fish collec' im-
mediately below the outfall while the benthic popglauo_n was
jominated by tubificid oligochaetes. The average species diversity

Tennessee, the only apparent difference being the p or
absence of low flying aircraft. Airport field noise levels ranged
from 80 to 120 db while rural field levels ranged from.80 to 85
db. Mice from the airport field had significantly larger 'ndrena.l
glands than those of the rural field. To determine if noise was
the causative stressful factor, mice were collected from the
rural field and subjected to recorded jet aircraft moises at 105
db in the laboratory for 2 wk. The experimental group had
significantly larger adrenals than those of a control group.

Electrolyte Balance and Urine Productioh in lcfahfru.r Punctatus.
V. M. Norton and K. B. Davis, Memphis State University.

Urine electrolytes and the rate of urine production were
monitored in- fresh water adapted channel catfish, mqlu:“w
punctatus (Rafinesque). The urinary bladder was surgically
cannulated and urine continuously collected for up to four days.
Urine and electrolyte excretion rates were measured on 24 hour
samples beginning 24 hours post-surgery on five fish. Urine
volume averaged 1114 mil/Kg/24h and electrolyte excretion

thic macroinvertebrates immediately below the treat-
nax':)mro;t:,:tn w;n:).?il and 0.51 for surber and multiple plate
artificial substrate samples. Conditions improved 8 km. down-
stream just before the confluence with Fnlung Water River.
The average species diversity at this point hn@ gncreued to
0.92 and 0.76 for surber and multiple plate fuuﬁimhl. s::l;sg:t;
1 thic p ion here was dominat y tubifici
m‘:p:pl‘e‘s. pe::; ch‘;n ids, while eight species of fish were
collected. Data from Falling Water River showed recovery 3.2
km. below the confluence with Pigeon Roost Creek.

COLLEGIATE DIVISION
Richard J. Raridon, Chairman

Analysis of Some Cross-bedded Deposits in the
Qe':vanee yConglomerate (Penhsylvanian), Sewanee, Ten-
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nessce. Ted Doss III, University of the South, and
Richard E. Bergenback, University of Tennessee at
Chattanooga (15 min.)

Inferred Tidal Flat Paleoenvironments Observed in,
Exposures of the Leipers Limestone (Ordovician) in an
Abandoned Quarry near Interstate 24, Dade County,,
Georgia. James McCullough and Richard E. Bergen-
back, University of Tennessee at Chattanooga (15 min.)

Petrology of a Core of the Tuscumbia Limestone (Mis-
sissippian Equivalent of St. Louis Limestone) Taken on
Pigeon Mountain Southwest of Lafayette in Walker
County. Georgia. Mark Herndon and, Richard E. Ber-
genback, University of Tennessee at Chattanooga (15

min.)

Herpetomonas drosophila Transferred to Musca domes-
tica. Milton W. Riley and Myrtle Fleming, Lee College
(10 min.)

Lethal Concentrations of Residual Chlorine at Various
Temperatures on Crayfish (Orconectes rusticus). Ray-
mond C. Mathews, Theresa Jo Mathews, and Art D.
Bosnak Tennessee Technological Univers,ity (10 min.)

The Influence of Dose-time Factors on the Life Cycle
of HeLa Cells Exposed to Ionizing Radiation. James
B. Mitchell George Peabody College and Vanderbilt
Hospital, Department of Radiotherapy (15 min.)

An Electrophoretic Investigation of Murine Hemoglobin
and Serum Proteins, Mark A. Castellaw. Memphis State
University (15 min.)

The Effect of Industrial Pollution on the Loosahatchie
River Ecosystem. Sharon Meador and Steve Bills, South-
western at Memphis (30 min.)

Family Pedigree of Widows Peak. Joey R. Bartlett,
Carson-Newman College (10 min.)

An analysis of some cross-bedded deposits in the Sewanee Con-
glomerate (Pennsylvanian), Sewanee, Tennessee. Ted Doss III,
University of the South, and Richard E, Bergenback, University
of Tennessee at Chattanooga.

Asympotic and planar cross-beds have been recognized in
lecvsidc', inferred underwater dune deposits of the quartzose,
¥ y an S “ongl, ate in a t along U.S.
64 near the entrance to the Univresity of the South, Sewanee,
Tennessee.

Deposition of these cross-beds can be explained by a fluid
mechanics model developed by A. V. Jopling (1962).

Inferred Tidal Flat paleoenvironments observed in exposures of
the Leipers Limestone (Ordovician) in an abandoned quarry
near l_memare 24, Dade County, Georgia. James McCullough
and R.l:hhl’d E. Bergenbagk, University of Tennessee at Chat-
Several paleoenvironments have been recogni

T . gnized, as part of
an anc;:)n:ig‘xdal l;la} compl;x, in exposures of the Leipers Lime-
stone (Ordovician) in an abandoned
B . quarry near Interstate 24,

The paleoenvironments include:

Facies Interpretation

1. Birdseye struct i - igh interti i
- aﬂ ke ures in petl) High intertidal to supratidal

—_—
2. Laminated, rippled, mud- Low ¢ tidal
cracked, burrowed (vertical

burrows), low angle cross-

bedded, pellet-rich, dolomit-

ized with green shale

laminae
3. Ancient gastropad shell  High subti intertidal

cequinas
Petrology of a core of the Tuscumbia Limesc sippian
equivalent of St. Louis Limestone) taken on I untain
southwest of Lafayette in Walker County, Geor; Hern.
don and Richard E. Bergenback, University c ee at
Chattanooga.,

Detailed petrographic examination of over 100 core
from the chert-rich Tuscumbia Limestone (Mississip equi-
valent of the St. Louis Limestone) taken on Pigeor ntain
southwest of Lafayette, Georgia, has revealed scver \cies

which include:

L Dolomitized micrite.

2. Fossiliferous micrite with very fine- to medium-grained
bryozoan and echinoderm debris.

3. Very fine- to medium-grained, packed biomicrite rich in
bryozoan and echinoderm debris with lesser superficial
oolites.

4, Fine- to medium-grained, packed, rounded biosparite rich
in echinoderm and bryozoan grains with lesser superficial
oolites.

5. Fine- to medium-grained, packed oosparite consisting of
mature and superficial oolites.

Herpetomonas drosophila Transferred to Musca domestica.
Milton W. Riley and Myrtle Fleming, Lee College.

Herpetomonas drosophila were maintained in artificial garbage
for periods up to 36 hours. Musca domestica were exposed to
milk and yeast solution containing Herpetomonas drosophila.
Four days later, Herpetomonas drosphila were found in the
Musca domestica. Clean Musca domestica were placed in a

chamber of Drosophila melanogaster that were infected with
5 o frosophila wete found

Herp

erp P
in 20 Musca domestica.

Lethal C i of Residual Chlorine at Various Tem-

peratures on \ Crayfish (Orconectes rusticus). Raymond C.

Mathews, Theresa J. Mathews, Art D. ‘Bosnak, Tennessee

Technological University,

Lethal concentrations of residual chlorine at various tem-
peratures on crayfish (Orconectes rusticus) were tested on speci-
mens collected from Taylor Creek, in the Cumberland Plateau
region of middle Tennessee. Water chemistry analysis were made
of the collecting area and experimental chlorinated water solu-
tions with a HACH WATER CHEMISTRY KIT (Model
DR-EL).

The bioassay apparatus consisted of three 5-gallon containers,
corresponding to three different concentrations of chlorinated
water (0,05, 0,10, 1.00 mg/1) and sealed with plastic bags at
the air/water interface. Vacuum filter flask, six for each con-
centration, served as test chambers, with one crayfish per flask,
connected to the S-gallon containers via rubber tubing, Water
entering the flasks through glass tubing projecting near bottom
of flasks through one-hole stoppers displaced used chlorinated
water through side vent thus replacing with new chlorinated
water. Water baths were used to maintain constant temperatures.

Crayfish mortalities were continually monitored the duration of
the bioassay.

The chlorine concentrations at the various temperatures were
lethal to the crayfish. Chlorine was most toxic at the warm
temperature extreme (35°C). Chlorine was more toxic at room
temperature (25°C) than at the cool temperature (8°C) except
at the 1.0 mk/1 concentration.

The Influence of Dose-Time Factors on the Life Cycle of HeLa
Cells Exposed to Ionizing Radiation. James B. Mitchell, George
Peabody College and Vanderbilt Hospital.

The response of synchronized HeLa cells was examined for
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L e fractionation schedules all desi
and multiple dos e ged
dose::zlcan average dose-rate of 37 rads per hour, Time lapse

to Bive ic studies during irradiation at 35 rads per hour
ci{""‘,‘gogrﬂc%‘;lﬁrmv“ and extended previous observatig;s con-
with, ’me production ¢ itotic block in HeLa cells by
cerning rays at appre is dose-rate, Acute dose frac-
gamma 1% Kt of ¥, 1, 2, 4, 8, 12, and
uonauors 250 pre’ n, and further experiments
16 ho‘;z.hour fracti sted that a mitotic block
SINg nvolved. It yre, that continuous irradia-
is also é sente dos least for 12-hour fraction
tion ﬂl}s. produce /cle that are indistinguish-
:ll;lir}:r 'an average ¢ PRI

Murine Hemoglobin and
Memphis State University.
survey the blood proteins
! compare to other studies
yparisons were made of the
mnice collected from West
General proteins, esterases,

An EIecrrop{loretn
Serum Profeins. -

The objective 0
of ferral population
in the literature. E
serum proteins an¢

Nor
Tennessee anc. cifically and the gels were
and hegngsl:bé:n‘l‘j“, < were identified by Rivanol
scanned bY jat C57 BL/6J and the wild

precipitation. Resul
mice capturgd are
patterns. This corre
trast to the single trar
starch gel as reporte
two transferrin band

noglobin and serum protein
ious work reported. In con-
of unconcentrated serum with
the polyacrylamide gel showed

Pollution on the Loosahatchie River.
eador, Southwestern at Memphis.
ish kills have occurred on the

The Effect of Industrial
Gteve Bills, and Sharon
In recent years, numerous f

—_—

L({osat}a(chxe River, It is believed that industrial ammonia pol
lution is the major factor involved in these fish kills.

The goals of this project were:

l. to study the ammonia concentration fluctuation in the
Loosahatchie River above and below the major industrial
output sites;

2 to study the effects of ammonia and nitrite on the re-
spiration and growth of Chlamydomonas rheinhardii;

3. to study the correlation between methemoglobin concen-
tration in channel catfish and environmental nitrite co-
centration;

4. to study the gross physiological effects of varying concen-
trations of envir 1 ia on ch 1 catfish.

The results obtained* from these studies are included in the

final report.

Family Pedigree of Widow's Peak. Joey R. Bartlett, Carson-
Newman College.

Widow's peak is commonly characterized by the downward
sloping of the hairline terminating in a sharp point on the brow.
To: date there has been little genetic study applied to widow's
peak. A search of the literature revealed no pedigrees in jo
or books known to me. Although some speculations and hypo-
theses have been advanced by two authors, A, M. Wifchester
and Amram Scheinfeld, no data has been found to accurately
support them. The purpose of this study was to obtain infor-
mation which might prove beneficial to a better unde{standm
of the inheritance of the character widow’s: peak. Winchester
(1958) says the phenotype is inherited as a result of the action
of a certain dominant gene (w).” He also notes that the pheno-
typic study is clouded by the inheritance of the gene for bald-
ness. This study encompasses a total of five generations, in
which 326 individuals were tabulated, among which 121 (or
almost one-half) showed the widow’s peak phenotype.
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THE TWENTY-SIXTH ANNUAL FISK INSTITUTE

i i in “ d Raman
Three intensive one-week courses In Infrared and [

Spectra Interpretation”, “Gas-Liquid Chromatography’ .Tm;ld
“Meeting EPA and OSHA Standards through lR.and GC Tech-
niques” will be held at Fisk University, Nashville, Tennessee,

11-15 August 1975. .
'll'lfe lnslerpremion ‘of Infrared and Raman Spectra co;:is: is
led by Dr. Clara D. Craver, Owner, Chemir Labs sndN norr;
Coblentz Society Catalog of Infrared S?ectra, and Dr. l;":x:d
Colthup, co-author of a standard text “Introduction uz] e
Raman Spectrocopy. The courses will stress its 5 dai )'(! et
shops where students will immediately test out the metho
analysis of spectra presented to them in the daily lecmr'fls.be e
The Gas-Liquid Chromatography course lectures will b ler
by Dr. Richard S. Juvet, Jr., of Arizona State U_mversxflybmw-
Stuart Cram of Varian-Aerograph, Dr. James Miller of Ly
University and Dr. J. T. Watson of Vanderbilt Umyesnsyéhwl-
David T, Stafford of the University of Tennessee Medic:
will coordinate the extensive afternoon laboratory progrms;me o
The “Meecting EPA and OSHA Standards . . - cummary
offered for the first time. Following presentation in s

i i hromatographic
f the infrared spectroscopic and gas
{Sg:lit?ues for analysis of environmental pollutgnts, the fﬂc:lnlz
will review and interpret Environmental Protection Agency X
Occupational Safety and Heailth Agency standards fc?r %:a.r ng
against environmental pollution. 'I"he afternoons 3ol sousedm‘
for practical laboratory demonstrations aqd :xpef‘nlrlne o
industrial and governmental pgrsonn;l _wnlls get ‘“han
i in using these monitonng' tecl niques. 245
pu;;rclﬁft; for the pollution monitoring course will _mcluda Dr.
William F. Herget of the U.S. F.nvironmcgtal Pra:iecuonDtAgency‘
’ i on, 5
bert Hannah of Perkin-Elmer Corpora
3’.&} Oor eWijks Scientific Corporation, Dr. R Sa J‘;wct, Jsrt,ll :é
Arizona State University, Drs. Henr);! !‘\)dlg;g:n and Percy
i National Laboratory an hers. I
Of[:(‘,:iartl;mm‘:i: in each of these threelFlsk Institute h:cl,fu?\:l:m x;
limited to 50 students. Thp tuition fu| 1536220.00, t_mt uitio
scholarships for academic P -
istration fee should accompany app! oms. g
A;L?Of%:hgcl? information write: The Director, Fisk Institute,
Box 8, Fisk University, Nashville, Tennessee 37203.
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