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Land Between The Lakes. Raymond W. Nall, Biologist,
Land Between The Lakes.

Some Foliose and Fruticose Lichens in Land Between
The Lakes. Haskell C. Phillips, Austin Peay State Uni-

i

Pharmacological Control of the Mind. Emmett S.
Ma!ley.'th.ivusityomemeeMedialUm.
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A Preliminary Report on the Aquatic Algae from
Selected Sises in Shelby County. Sister Adrian Marie
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rends in an Old-Growth Forest Remnant in .
.r:f Southwest Hlinois. G. T. Weaver and W, C.Uﬂxhn.
The University of Tennessee and Southern 1 Ashby, u
versity. Thirty-eight arboreal taxa 2.6” dbh ang e
occurred in the stand in 1967. Hickories (C. ovata, ¢
glabra and C. ovalis). dominating 12.6"-20.0" dhy, o1
and oaks (Q. velutina. Q. rubra, and Q. alba), c
ing 20.1°-48.5" dbh class, were the major "
species. Acer saccharum, dominating all dime""l’!
between 0.57 and 12.5%, formed a dense Classey
the stand. Mortality rates were low f“m'}
saccharum and C. ovata and high for Q. rubra, i
albidum. and Ulmus rubra. Of the several mwm""
sented in the small reproduction class, only A, g
charum was growing into larger classes. Oak
tion was poorly represented and Liriodendron tulipif
regeneration was absent.

Between 1956-1967, no compositional changes
curred in the canopy (trees 12.6” dbh and over).
sity increased from 39 to 46 stems/acre and basal
increased from 87 to 103 ft*/acre. Density chan
within diameter classes suggested recovery from disturb
ance. C. glabra, C. ovalis, Q. velutina, and Q. rubra de-
creased in importance. A. saccharum, C. ovara and
Ulmus spp. increased in importance.

The rapid ingrowth of A. saccharum apparently be-
gan about the year 1900 and will continue in the future.
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from fire, or result from short term or long term ch-
matic shift. Better evidence for the latter cause is avail-
able.

Variations in Secondary Plant Succession. H. R. De-
Seim and David W. Smith, The University of Tennessee.
During the summer of 1967 a study was made of 30

ranging in age since abandonment of 1-70 years
occurred on rolling Great Valley topography oo at
Jeast 11 uvolo:icnuppinguniumanoil:du_m
vegetation passed through forb, grass, vine,
stages and by 60-70 years was pine-hardwood or bard
wood dominated in ratio of about four Lo onec amoog
the oldest plots.

Soil Algae from Fall Creek Falls State Park, Bledso
and Van Buren Counties, Tennessee. Martha Frane®
Langford, Middle Tennessee State Um:iwet:iu(!’-f Tﬂ‘:’;
vesligation represents an exploratory study

algal flora of Fall Creek Falls State Park, Bledsoe ad
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van Buren Counties, Tennessee. From 86 unialgal iso-
lates, 10 new chlorophycean species, including one new
genus, were isolated into axenic culture and were com-
pared with similar previously described forms Whenever
the latter were available in culture. The physiological
and cultural attributes were educed in this study so t]!at
the information would be available for comparison with
the data obtained in previous studies of this type. The
judgments exercised as to the delimitation of the new
taxa described herein were based primarily on morpho-
logical criteria. The newly described taxa are Hetero-
chlamydomonas lobata sp. nov., Heterochlamydomonas
rugosa sp. nov., Radiosphaera tennesseensis sp. nov.,
Spongiochloris striata sp. nov., Radiosphaeropsis gen.
nov., Radiosphaeropsis lobata sp. nov., Radiosphaerop-
sis lennesseensis sp. nov., Radiesphaeropsis vegetata sp.
nov., Spongiosphaera dilatata sp. nov., Spongiosphaera
macropyrenoidosa sp. nov. and Spongiosphaera tennes-
seensis sp. nov.

Forest Communities in the Ridge and Valley Province
of East Tennessee—A preliminary report. W. H. Mar-
tin. The University of Tennessee. Forty-five stands of
relatively undisturbed forests have been located in six
counties of the Great Valley of eastern Tennessee in an
attempt to relate stable forest communities and individ-
ual tree taxa with geologic formations and soil prop-
erties. The underlying rock strata in the area are
limestone, shale, and sandstone. The residual soils de-
veloping from this parent material are the substrates of
95% of the study areas; over 40% of the stands are
associated with soils developed from dolomitic lime-
stone, which is the prevailing bedrock. The composition
of these forests and their relation. to soils and geologic
formations will be discussed.

Recent Changes in the Distribution of the Kentucky
Coffee Tree, Gymnocladus dioica. P. L. Hollister, Cum-
berland College. The writer met this species, officially,
along a small flood plain near Carlinville, Illinois. In
Wilson County, Tennessee, it was found by accident
along a mid-slope of a hill locally called Old Egypt
some six miles south of Lebanon, the county seat. Later,
it was found, essentially in pure stand, about three-
fourths of 'the way up the south-eastern side of Jennings

!(nob,ahlllsomesixmilusomh-eas(ofl.ebnnm,this
in 1940. A visit to the same spot in July, 1968, revealed

-this species has extended itself completely around the

summit of this pyramid-shaped peak.

Chr tographic C ison of Three Species of
Vernonia: Compositae. G. E. Hunter and B. K. Burch,
Tennessee Technological University. The flavonoid com-
pounds from leaves of three North American species of
Vernonia compared chr_oma!ograpbically and spectro-

consisting of flavonol di- and tri-glycosides and their
aglycones in addition to a minute trace of a flavone
aglycone were isolated. Leaves of V. altissima yielded
ten detectable flavonoids including flavonol di- and tri-
glycosides and their aglycones, all similar to those of
the former species. Three flavone aglycones were also

present in easily detectable amounts. A strikingly dif-
ferent complex of ten flavonoids were found in leaves
of V. marginata. No flavonols were detected and the
glycosylation level was lower, with principally mono-
glycosides and aglycones of flavones present. One com-
pound interpreted as a glycofiavone, a flavonoid group
not found in the other two species, represents another
marked biochemical distinction for V. marginara.

A Flavonoid Study of Pycnanthemum: Labiatae. R.
Keith Carr, Tennessee Technological University. Mor-
phological data alone are insufficient to classify species
of Pycnanthemum because of intraspecific polymorphism
and interspecific hybridization. Flavonoid compounds
from methanolic leaf extracts have been analyzed by
two-dimensional paper chromatography for many of the
species. Each shows a distinct flavonoid pattern. This
information can be used to supplement morphological
data for classifying Pycnanthemum or for determining
the parental species of interspecific hybrids.

CHEMISTRY SECTION |
McCorp Science BuiLbing, Room 101
ROBERT T. SWINDELL, CHAIRMAN

Preparation of 2-alkylthioethyl acetates and their en-
zyme inhibitory activity. D. P. Claypool, J. G. Beasley
and R. C. Lewis, Memphis State University and Univer-
sity of Tennessee, Medical Units. The 2-alkylthioethyl
acetates were prepared in the course of a i

ing sequence of synthetic steps:
KOH + HSCH,CH,OH EtOH,0° K3, +
K-, “SCH.CHOH & R Sy Cron kL
RSCH,CH.OH + CH,COCl——CH,COOCH,CH.SR + HOl
Where R=methyl through decyl
When these compounds were tested in 1 x 1
solution in a weakly (HCl) acidic isolated horse
acetyl choline system by the method of Beasley
enzyme inhibition was observed. The results of
tests and further studies will be reported in the
ture at an early date.

:
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liam A. Petiit, Memphis State University. In 1962,
E. R. Lynch reported the cyclization of o-phenylbenzyl-
phosphonic acid to 9-hydrovy-9,10-dihydro-9-phospha-
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The Hydrolysis of alpha-ni{robenzhydfyrft hd]')l‘;;iom
Dennis G. Norten and Carl D, Slater, No! ity The
State University and Memphis State.Untlvel ha-'nitrO-
rates of neutral and alkaline hydrolysis 0 ;1; 1 30.0%
benzhydryl chloride have been establishe o 154
49.6°, and 60.0°, and activation parameters o i
process have been calculated. The mechanism i
reaction can be discussed in reference to these p:

cters and to related observations.

Photolysis of 7,7-Dichlorobicycle [4.1.0.] Hcptane..
R. T, Sw?ndell,f’r, Chao and T. Chou, Tennessee .Tecgf
nological University. Irradiation of an ether solutlonro-
7,7-dichlorobicycle [4.1.0.] heptane for ten ho:rstp o
duced four photoproducts. The major photoproduc hwve
isolated by gas chromotography and was shown to da i
an empirical formula of CvH-(;l. This compound 18
saturated and may well be a dimer of the following

type:
g o

‘This and other possible structures for the product will
be discussed.

Photolysis of Ethylene Glycol Sensitized by Iron lons.
N. L. Ford and C. L. Lu, Tennessee Technological Uni-
versity. The photolysis of pure ethylene glycol and
ethylene glycol in the presence of ferric jons under a
variety of experimental conditions was investigated. In
the photolysis of pure ethylene glycol, the main photoly-
sis products are acetaldehyde, formaldehyde, and meth-
anol. However, in the case of the photolysis of ethylene
glycol in the presence of ferric chloride or ferric sul-
fate, the main photolysis products are acetaldehyde,
formaldehyde, and ferrous ions. With the addition of
sodium chloride the photoreaction yields increase. The
detection techniques used include spectrophotometric
methods and gas chromatography.

Isolation and Purification of Lipase from Galleria
Mellonella. L. C. Byrd and William Spell, Memphis
State University. In 1950, Edith Mankiewicz was able
to isolate a lipase from an extract of the wax moth. In
attempting to purify this enzyme a colorimetric method
has been developed for the measurement of enzyme
activity, Through the use of an acetone powder made
from the larva and extractions of this powder, a twelve-
fold increase in enzyme activity has been realized,
These and other experiments relating to the purification
of this enzyme will be discussed. ‘

A Study of Basic Proteins in Escherichia Coli, Mar-
guerite B. Cooper and William H. Spell, Memphis State
University. There are conflicting reports concerning the
presence of histones in unicellular organisms; therefore
a detailed study of the basic proteins of E, coli was at-’
tempted. Various methods of cell rupture and deoxyribo-
nucleoprotein extraction were used. Concentrations of
sodium chloride ranging from 1M to 2M were used for
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ction of DNAP. The control of degr,y .
L:;y.;,‘;;;nwas effected by use of low teml"‘;fntur:?hve
8.0, varying concentrations of EDTA, or sodium Ly
Isolation of DNAP was attempted by lowering o P
concentration and by the addition of magnesiyp, -
ride. Protein was e)ftracted from DNAP With 0,55 .
HCI, precipitated with EtOH, dissolved in H.0, )
Iyophilized. Disc electrophores'ns on poly“"!’lﬂmide o
was performed on each protem_and the pattery com
pared with that of calf thymus histone. -

he Preparation of Some Possible Metahyy
Deimda!io{: Products of Endrin. Thomas M, B:"ogﬁl
H. G. Albritten, F. B. Schirmer, Jr., Memphis Slaté
University. Considerable researc]lx has been done .
toxicity and persistency of chlorinated pesticides Of the
diene group such as chlordane, heptachlor, a| din, die
drin, endrin, and telodrin. However, very little js Knowr,
about the fate of that portion of these pesticid

. Stcides which
is not recoverable as a residue from soils, plants, o
water run-off. It is important to know whether the

pesticide becomes fixed in the soil or is degraded o
metabolized to products that elude identification for
lack of knowledge of their chemical identity, Endrin
1,2, 3, 4,10, 10-hexachloro-6, 7-epoxy-1, 4, 4a, 5, 5, y
8, Ba-octahydro-1, 4:5, 8-endo, endo-bismethnnonaphl
thalene, formed by the oxidation of the compound, iso.
drin, is commonly used for the control of pests on cot.
ton. This paper deals with the preparation of four likely
degradation or metabolic products of this important
pesticide. These include two rearrangement products of
endrin and one rearrangement product and one hydroly-
sis product of isodrin. Mention will also be made of
attempts to prepare two other compounds,

The Preparation of Some Possible Degradation and
Metabolic Products of Endrin. Robert S. Straw, H. G,
Allbritten, F. B. Schirmer, Jr., Memphis State Univer-
sity. Chlorinated pesticides of the diene group such as
chlordane, heptachlor, aldrin, dieldrin, endrin and telo-
drin are widely used in the control of insects. However,
little is known about their degradation or metabolic
products which result after their application to soils or
crops. This paper deals with the preparation and prop-
erties of four possible degradation or metabolic prod-
ucts of endrin, 1, 2, 3, 4, 10, 10-hexachloro-6, 7-epoxy-1,
4, 4a, 5, 6, 7, 8, 8a-octahydro-1, 4:5, 8-endo, endo-bis-
methanonaphthalene, the epoxide of the related com
pound, isodrin. One of these, the cis-6, 7-diol of isod.rm,
is a precursor of a number of other potential metabolites.
Therefore, it was necessary to determine the best meth-
od and optimum conditions for its preparation. Two
other potential metabolites, the 6, 7-dialdehyde of is0-
drin and 6, 7-dihydro isodrin, were prepared, A deriva-
tive of the cis diol, its trimethylsilyl ether was also
prepared,

CHEMISTRY SECTION II .
McCorb Science BuiLping, Room 102

ROBERT T, SWINDELL, CHAIRMAN

Recovery and Refinement of the EIecrromag"e,“‘l“
Separated Stable Isotopes of Sulfur. E. W. McDanich
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A. M. Veach, L. O, Love, and J. O, Younghanse, Oak
Ridge National Laboratory. The separation, recovery,
and refinement of an electromagnetically enriched iso-
tope of low natural abundance are discussed. A detailed
description of the chemical recovery of sulfur-33 from
an oil-covered metal plate bombarded with 35-kev sulfur
ions is given. In the separation process these energetic
jons carbonize the oil, thereby providing an absorbant
for the ™S as well as protection from low-energy neutral
particles which are either rejected during operation or
washed away with CS. before the separated isotope is
chemically recovered. High-purity (>92%) sulfur-33
is used for making pure "P which is used in biological
experiments.

Reactions of Titanium (IV) Chloride with Dicarb-
oxylic Acids, Donald Schwartz and Pat Reski, North
Dakota State University (now at Memphis State Uni-

crsity and Moorhead State College, respectively).
‘itanium (1V) chloride reacts with many classes of
organic compounds to form complexes. In previous
work, complexes including titanium (IV) dichlorodiace-
tate [TiClus(O:CCHas):] and titanium (IV) dichlorodi-
propionate [TiCl:(O«CC:Hs).] have been prepared from
titanium (IV) chloride and the respective acids. Co-
ordination of the carbonyl oxygens of the titanium atom
was postulated on the basis of infrared data. The present
study relates to the reactions of titanium (IV) chloride
with oxalic, malonic, succinic, glutonic, and adipic
ucids. Results obtained from the studies with oxalic and
succinic acids indicate a titanium-centered octahedral
coordination compound with titanium having a coordi-
nation number of six. Although molecular weights
could not be obtained, monomeric and polymeric models
are proposed. The results obtained from the studies
with oxalic and succinic acids are in agreement with
previous work involving the reaction of titanium (I1v)
chloride, with aldehydes, ethers and amides.

The Synthesis of Trifluorophosphazo Compounds.
Max Lustig, Memphis State University. Trifluorophos-
phazosulfury! fluoride, PF,=NSO.F, trifluorophosphazo-
phosphory! fluoride, PFs=NP(O)F:, and trifluorophos-
phazothiophosphoryl fluoride, PFa=NP(S)F: are pre-
pared by the reaction between phosphorus dichloride
trifluoride, PFyCls, and sulfuramidic fluoride, FSOsNH.,
phosphoramidic difluoride, F:P(O)NH,, and thiophos-
phoramidic difluoride, FsP(S)NH., Tespectively. Some

properties of these new compounds, including FsP(S)-
NH: have been studied.

Solvent Effects on the Ultraviolet Absorption Spectra
of Phosphonitrilic Chlorides. C. C, Thompson, Memphis
State University. Positions of the electronic absorption
bands of phosphonitrilic chlorides have been reported
in the literature at a variety of wave lengths ranging
between 175 and 240 my. In this work, the spectra of
(PNCli)s and (PNCL:)« have been measured at 25° C
in cyclohexane, isooctane, heptane, methanol, 2-pro-
panol, carbon tetrachloride, chloroform, and water. In
the different solvents each of the compounds shows a
single broad absorption band with a maximum below
200 my. Based on the assumption that the absorption
curves conform to a Gauss function approximate posi-

tions of the band maxima, maximum
band widths and integrated band areas in the differ
solvents have been computed. In general, these bands

undergo only relatively minor variations with changes in
solvent.

Chemical Reactivity of Poly(vinyl chloride): 1. Ef-
fect of Polymerization Conditions. L. F. Thompson and
V. R. Allen, Tennessee Technological University. Vinyl
chloride was polymerized in dilute solution in cyclo-
hexane at —78°, —30°, 0* and +30° C using the initi-
ator system, tri-n-butylboron plus molecular oxygen.
The degree of syndiotacticity was calculated using the
methylene deformation infrared absorption bands and
was in agreement with reported values from nuclear
magnetic resonance analysis. The polymer prepared at
the highest temperature contained carbonyl groups prob-
ably derived from oxygen termination of a methylene
radical or from chain transfer with solvent. Termination
via chain disproportionation prevails at the lower tem-
peratures. The carbonyl catalyzes the low temperature
photochemical bromination resulting in ca. first-order
dependence on the polymer concentration. The presence
of the carbonyl group also appears to initiate dehydro-
chlorination at 220° C. High temperature radical bro-
mination attacks the chloromethylene hydrogen. Chlo-
rination of the polymer containing terminal carbonyl
groups resulted in the formation of phosgene.

Chemical Reactivity of Poly(vinyl chloride): 1I.
Mechanism of Chlorination. R. D. Young and V. R.
Allen, Tennessee Technological University. Poly-(vinyl
chloride) was chlorinated via a photo-initiated free
radical method in o-dichlorobenzene at ambient tem-
perature. The chlorine radical was generated using
low-energy green light. The chlorinated adduct was pre-
cipitated from solution in methanol-water, filtered and
vacuum dried. Analysis of the high resolution infrared
spectra of the chlorinated product showed selective at-
tack of the methylene hydrogens. A concomitant de-
crease in intensity of the isotactic methylene deformation
absorption band and of the syndiotactic carbon-chlorine
stretching band was found. The changes noted in the
infrared spectra of the chlorinated polymer will be re-

lated to the conformation and configuration of the poly-
(vinyl chloride) chain.

A Dipole Moment Study of Diorganotin p-ketoena-
late Compounds. Charles Z. Moore and W. H. Nelson,
Middle Tennessee State University. Diphenyl-, dimethyl-,
diethyl- and dibutyltin acetylacetonates, dibenzoylmeth-
anates and hexafluoroacetylacetonates have been syn-
thesizéd, and their structures have been studied in
benzene and cyclohexane solution. Polarization meas-
urements obtained at several temperatures show that
the complexes possess orientation dipole moments of
2.0-4.0 debyes. It appears likely that the molecules pos-
sess structures of the cis octahedral type with most
exhibiting some distortion from the regular geometry.
The distortion appears to vary regularly with the elec-
tronegativities of the organic substituents. LR., U.V.
and N.M.R. Spectra have supplemented the dipole mo-
ment data. Group moments of the metal-acetylaceto-
nates, metal-dibenzoylmethanate and metal-hexafluoro-
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acetylacetonates have been dete s
non-polar solvents. All group mo) :
are much smaller than those predicted in th

5 Pyro-

Electrode Kinetics of Lead and Copper 4

phosphate Complexes. Gibson W. Higgins, Memphis
State University.

The reductions of lead and copper nyophmlz‘l:‘:‘e
complexes were studied electrochemically at me i 35
electrodes in an attempt to elucidate the mechanism:
the reactions and to determine whether or not the ty;g
mechanisms are the same. The reactions were stufil
in terms of possible adsorption, electron .transfer irre-
versibility, and a slow preceding chemical react'll_tl:l;
step, as well as electrical double layer 'eﬂ’ects.
electrochemical behavior of each reaction is dependent
on the degree of protonation of the ligand in each case.
Highly charged copper complexes are only reduced after
either ion-pairing, dissociation of a ligand, or both.
Highly charged lead complexes tend to be directly re-
duced via a slow electron transfer reaction l3etween
the electrode and the ion-paired complex. Experimental
values for the change on the reducible spe(fies were
found to always be less than the stoichiometric yaluw.
Rate constants are reported for the various reactions.

The Determination of Activity Coefficients of KI in
Tetrahydrothiophene™, * Dioxide from Freezing-point
Lowering Data. Jerry H. Jackson and William Zuber,
Memphis State University. Sulfolane is the trade name
for tetrahydrothiophene™, *dioxide. Sulfolane has a
very large liquid range, 28° C to 284° C. Sulfolane does
not decompose upon heating below 180° C or exposure
10 a large number of inorganic salts. Sulfolane has a
moderately high dielectric constant, 4.33 at 30° C,
which should have an insulating effect on ions in solu-
tion. From their dielectric constants one would predict
that the activities of electrolytes would be less for a
given concentration in sulfolane than in water.

The object of this research was to study the activities
of the I-1 clectrolyte KI in sulfolane and compare its
activity to the same electrolyte in water. The values of
the activity coefficients for four even concentrations of

KI in sulfolane are listed below.

MKI A
0.00100 0.5310
0.01000 0.1319
0.03000 0.0310
0.05000 0.0112

The procedure for doing this and the results obtained
will be discussed.
ENGINEERING SECTION
McCorp Science BUILDING, Roos 207
Jarmes WoMack, CHAIRMAN
Applications of Cybernetics in Engineering, Biology,
and FEducation. D.A.Dddw,TmColegeof

Automation. Cybernetic concepts are used to construct
2 mathemafical model for evaluating the stability of

ts of Papers Ppresented at the Ann

ual Meeting

y . Ise systems, based on )
lectronic nonlinear pu : the o
ziples of modeling the dynamics of neural n etwotkl;_":\
dynamical model of learning processes is algo S0
structed, and the procedures for simulating those o
esses are described.

GEeoLoGY GEOGRAPHY SECTION
ZIEGLER BUILDING, RooMm 101
RoBERT E. HERSHEY, CHAIRMAN

Recent Deep Drilling in Tennessee. Aﬂthony T. Stat,
ler and Robert A. Manning, Tennessee Division of
Geology. Before 1966, only one well in Tennessee had
been drilled to the Precambrian basement. Since
time, 10 deep tests (deeper than 5500 feet) haye
drilled, including 4 basement tests. All these wells tene.
trated upper Cambrian (lower part of Knox Group) or
older beds. Geographically, these tracts are widely dis.
tributed, from the northern Cumberland Plateay West.
ward across the Nashville Dome and onto the Sotih
flank of the Illinois Basin in northwest Tennessee,

A recent tabulation of Knox wells in ¢€ast-central ang
west-central Tennessee provided reasonably reliable in-
formation on the top Knox datum for about 350 weyjs,
Most of these wells penetrated only the upper few hun-
dred feet of the Knox Group, and only 17 wells tested
1500 feet or more of the Knox interval. A number of
the deeper wells encountered hydrocarbon shows and/
or staining in the Knox carbonates. Lithologic studies
and electrical log data indicate that zones of appreciable
porosity and permeability are not uncommon in the
Knox and pre-Knox section.

A stratigraphic cross section constructed by using
logs of some of the recent deep tests illustrates the
marked eastward thinning of the Knox Group from
more than 5000 feet in Humphreys County to 3000
feet in Scott County. Additional eastward thinning of
the Knox is demonstrated by thicknesses of about 2700
feet in the nearest outcrop sections. This thickness pat
tern indicates that the Nashville Dome was not active
until Middle Ordovician time and substantiates the ex-
istence of the Waverly arch as proposed by Woodward
(1961) as the controlling tectonic feature in southern
Ohio and eastern Kentucky in Cambrian and early
Ordovician time. A similar pattern of thinning of the
basal unit of the overlying Stones River Group (“Wells
Creek Dolomite”) also supports this contention.

In general, pre-Knox Cambrian rocks thin north-
westward from the outcrop belts of East Tennessec.
Although correlation of these units is still tentative,
several of the deep tests in Central Tennessee have as
much as 1500 feet of pre-Knox sediments, that are
probably equivalent in age to the Conasauga Group and
the Rome Formation of East Tennessee.

The deep test in Pickett encountered base-
ment rocks some 800 feet higher than did the_bascmcn!
wells in Giles and Rutherford Counties. Regional geo-
physical surveys show a promounced positive gravity
anomaly and a magnetic “high” in this same area.

It is evident that rocks of the Knox Group and older

_A~—J
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Cambrian sediments have not been adequately explored
in Tennessee. At present, the south flank of the Illinois
Basin and the Cumberland Plateau area would appear
most promising for future exp!oratlon. Folds, faults,
updip pinch-outs, and Iatega'l‘facnes changes observed in
these areas suggest possibilities for both structural and
stratigraphic-trap accumulations.

Mineralogy of Heavy Mineral Sands from Selected
Localities in West Tennessee. J. T. Wilcox and Robert
E. Hershey, Vanderbilt University and Tennessee Divi-
sion of Geology. The total heavy minere'nl content of
cighteen sand samples from seven localities in West
Tennessee ranges from 0.4 to 17.2 weight percent. An
additional sample of recently reworked sand contains
nearly 30 percent heavy minerals. The mineralogy and
size distribution characteristics of six samples with more
than six percent heavy minerals were examined in de-
tail. The 100/150 mesh (149/105 micron) sieve frac-
tion contains. over 50 percent of the entire sample in 4
of the 6 highest grade sands. Most of the heavy mineral
content is in the minus 170 mesh (88 micron) frac-
tion. In one sample, removal of the plus 150 and minus
400 mesh fractions yields a concentrate containing 45
percent heavy minerals. The major heavy minerals pres-
ent, in approximate order of decreasing abundance, are
ilmenite, leucoxene, staurolite, kyanite, zircon, rutile,
monazite, and tourmaline. X-ray diffraction and polished
surface data indicate that variations in the magnetic
susceptibility of ilmenite are explained partly by dif-
ferences in extent of weathering and partly by the
presence of exsolved magnetite inclusions.

Pleistocene Marine Molluscan Faunules from the
Little Bahama Bank. James X. Corgan, Austin Peay
State University. Forty-three species of marine mol-
luscan fossils are listed from two inland localities on
the Little Bahama Bank. Faunules appear to represent
reef-related Late Pleistocene organic associations,
though the importance of stratigraphic mixing can not
be fully evaluated.

Marine Pleistocene fossils have not previously been

. reported from the Little Bahama Bank. Known fossil

faunas confirm the widely held hypothesis that all parts
of the Bahama complex have similar geological his-
tories.

Preliminary Analysis of the Effects of Regional Meta-
morphism on the Clay Minerals of the Valley and Ridge
and Blue Ridge Provinces of Southeastern Tennessee.
Otto C. Kopp,UnivmityofTennessee.Thisundybe—
gan as part of a graduate seminar in regional meta-

&%

Provinces. i

ceptible peak sharpening of the 10A illite peak for
minerals from the Ouachita structural belt and adj
foreland, due to ization. Preliminary
suggest that peak sharpening does take place
Crosses the structural front between the V.
Ridge and Blue Ridge Provinces. Sharpness
lowing Weaver’s terminology, but using a si
cation of his method) in general are below 2 in
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Valley and Ridge and above 2 in the Blue Ridge. Of
fifty samples analyzed only six do not fit this pattern,
even if no consideration is given to other information.
For example, one Valley and Ridge sample with a high
sharpness ratio contains an obvious high concentration
of detrital muscovite.

Determining the Agronomic Potential of the Hunting-
ton, Lindside, Armour, Egam Soil Association of Maury
County, Tennessee. R. L. Tabor and F. F. Bell, The
University of Tennessee. Agronomic potential of land
has historically been overestimated. Usually these esti-
mates have been obtained by simply aggregating similar
soils into land classes and multiplying the known acre-
age of each land class by the economic value of the
most suitable crop. This procedure ignores the restric-
tions imposed upon crop production by the soil pattern
and other physical features of the landscape. The factors
of slope gradient >25%, soil erosion loss, field size,
and field shape were analyzed, both individually and
collectively, to determine their reduction effect upon
estimations calculated in the usual way. The average
total reduction in agronomic potential for this soil as-
sociation was 44%. The average reduction for each of
the factors investigated was: (1) slope =25% zero
(then were no slopes >25% in the particular soil
association), (2) soil erosion loss 21%, (3) field size
14% and (4) field slope 9%. This investigation indi-
cales that crop production potentials in many areas of
Middle Tennessee may be greatly overestimated.

Field near Gordonsville in Smith County, Tennessee.
Maurice Ganster and Richard G. Stearns, The Univer-

there is igneous rock intrusive into Paleozoic carbonate
rock or that there exists a large buried erosional hill
or fault block of magnetic Precambrian basement rock.
MATHEMATICS SECTION
McCorp SCIENCE BUILDING, Roos 214
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Bioautographic Method for the Detection of Thia-
m:,.drmﬁmumm*m.kﬂmlyh
McVeigh and W. N. Pearson, Vamhl:lill University.
A bi i methodlmbwn(bvsedfuﬂletb-
teaiouofthi-mine:ndthiaminemehbdmbyme.of

days. The method is sensitive, easy to perform, fairly
High-resolution Column Chromatography of Carbo-
hydrates in Normal Body Fluids. R. L. Jolley, K. S.
Warren, E. Schonfeld, C. D. Scott, and M. L. Freeman,
Oak Ridge National Laboratory. Urine and blood serum
of eight normal Caucasian males, ages 29 to 38, were
high-resolution carbohydrate analyzer
bdngdevelppedu_dmOnkRid;eNaﬁmlIMmy.

chromatograph 3
eluted sugars by sulfuric acidphenol colorimetry. The
24-hr. urine samples contained as many as 48 carbo-
hydrate components, of which 23 were common to all
and 17 common to most normals. The mean excretion

body

deviation for the eight normal
major carbohydrates is the following: Sucrose 0.32 mg,
35%; Raffinose 0.042 mg, 40%; Maltose 0.22 mg,
36%; Lactose 1.4 mg, 59%; Rhamnose, 0.021 mg,
175%; Ribose, 0.10 mg, 124%; Fructose 0.26 mg,
63%; Arabinose 0.88 mg, 20%; Galactose 0.57 mg,
38%; Xylose 0.41 mg, 64% Mannoheptulose 0.063
mg, 30%; Glucose 0.61 mg, 16%.

75) WIOO::I.. (M.mmds:y?lnuﬂa(ﬁnnl
Institute of General Medical Sciences and the US.
Atomic Energy Commission.)

Influence of Cardiac Edema on Norepinephrine Up-
take by the Isolated Perfused Guinea Pig Heart. John
M-M“WM.MUMJT&

reported, perfusion of the isolated guinea pig heart
(Langendorf) preparation for 15 minutes with Ringer
solution (R) induced a significant cardiac edema. This
edema can be prevented using a modified perfusion
fluid (MR) containing dextran (M.W. 60-90.000).
concentration of 1.2%, aad erythrocytes
10 a maximum of 108 x 10* RBC/ml In this study.
ventricular concentrations of norepinephrine (NE) and

increased rate of glucose removal in the insulin sensi-
tivity test (133 mU/kg, LV.). The blind animal also
showed an increased tolerance to glucose (1 g/kg, LV.).
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significantly as did methimazole (7.0 mg w/w % ). The
method used 10 measure the thyroidal response o TSH
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ic regulation of pituitary secretion (not pro-
vided by alone) will be discussed. (Sup-
ported in part by U.S.P.H.S.-N.LH. Grants GM-00202-
10 and AM-12406.)

The Effects of X-radiation upon Regenerating Rat
Liver Polyribosomes. Edmond E. Griffin and Samuel R.
Tipton, The University of Tennessee. The effects of x-
radiation on i of regenerating rat liver
were studied in vivo and in vitro. Polysomes were
isolated in large quantities in a preparative zonal ultra-
centrifuge using a continuous sucrose gradient. Ultra-
violet absorbance profiles (260 my) and sedimentation
cocfficients were determined after centrifugation at
40,000 rpm for one hour. Polysomes from partially

rats exposed to 1500 r of x-rays im-
mediately before killing at 24 hours after surgery
showed no appreciable change. When irradiation was
carried out between 0 and 18 hours post surgery poly-
somal populations showed a significant shift to lower S
values and their ability to carry out protein synthesis
was reduced to approximately 60% when exposed to
5,000 r. After exposure in vitro to 50,000 r polysomes
were absent with a concomitant increase in the single
ribosome population and almost no protein synthesizing
capacity. (This investigation was supported in part by
Public Heulth Service Training Grant T2GM730 from
the National Institute of General Medical Sciences and

i ontract No. AT-(40-1)-3295
’,w”&;cm) fm..m
h requirements of Haemophilus vaginajz;
D:r;-kdl!’!- Jr. and Tida McVeigh, v"‘""‘i"wﬁi
versity. A medium, compound 0f_|=t=|:mne,...,l.ws
dextrose and phosphate buffers, which supporyy o
growth of strains known as Heamophilus vagingti;
'“d“lgmminthemuhmadjmdm.m

sulfate. Since the strains investigated, including the type
strain, do not require X and/or V factors or otherwise
deﬁmblecoenzynn-ﬁkewbnamu.thcydonqwfy
as members of the genus Haemophilus of the basis of
be given to the classification of the organisms now
known as Haemophilus vaginalis Gardner and Dukes,

Measurement of Chicken Plasma Volume Using
T-1824 Dye. L. A. Bruce, University of Chattancoga. In
evaluating the T-1824 dye dilution technique on chick-
ens respired with a unidirectional flow device, it was
found that low concentrations of dye could be read
directly from the plasma without having to use an ex-
traction technique. However, high concentrations of dye
(10 mg/kg) in the chicken’s circulatory system did not
appear 1o have the same decay time as the low concen-
tration (1 mg/kg). This suggests, therefore, that exira-
polating back on the disaj ance curve for high
concentrations of T-1824 dye is invalid in the chicken.

Transfer of Small Liquid Volumes. L. H. Elrod and
N. G. Anderson, Molecular Anatomy Program, Oak
Ridge National Laboratory. The Molecular Anatomy
Program has initiated the development of analytical
systems capable of handling the large number of frac-
tions generated by the use of fractionation systems such
as zonal centrifugation and column chromatography.
An integral part of such analytical systems must be 3
device or devices for the rapid measurement and trans-
fer of small (20)-200)) liquid volumes for subsequent
analysis. Such devices should measure volumes repro-
ducibly independent of air bubbles or changes in d"‘d
sity, viscosity, or surface tension. Transfer of llqu“l‘t
from the measuring device to a reaction chamber ™
be quanitative and without cross-contamination. .
device should allow a reasonable number of simt
tancous measurements or transfers.

" il
A large number of micropipetting devices are aval
able, and some of these have been examined to AeteF
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Institute of Allergy nfectious Discases, and the
US. Atomic Energy Commission.)

PHYSICS-ASTRONOMY SECTION
McCorb SCIENCE BUILDING, RooMm 12
Sara WooD, CHAIRMAN

Some Experiences with a Senior Project Lab. Lewis
B. O'Kelly, Memphis State University. A senior leve]
course in Experimental Physics was instituted at Mem-
ﬂlg&ngﬁvuﬁtythu_yu:smmmmk
restricted to junior and senior Physics majors and is
reoommcnded,althon-ghnotrequimd,foralll’hm

part of the course is the presentation of a paper on the
project at the regional meeting of the Collegiate Divi-
sion of Tennessee Academy of Science.

Some Considerations on the Surface Structure of Wa-
ter. F. X. Hart, The University of the South. Little
agreement exists in the literature regarding the orienta-
tion of the water molecules at the water-air interface.
Some have suggested that the positive, hydrogen end is
directed out of the surface toward the air; others the
negative end. Only recently has it been possible to ob-
tain a theoretical value for the resultant interfacial
potential difference, which indicated that the negative
end was directed out. Charge preference in a cloud
chamber confirms this result, whereas surface tension
studies in an electrostatic field contradict it.

Experiments on evaporation in an electric field and
an accompanying current-voltage study furnish addi-
tional evidence that the positive end of the water mole-

cule is oriented toward the surface. An alternate
explanation for cloud chamber preference and a pos-
sible connection

] between this preference and restricted
rotation in liquids are offered.

Air lon Density Maxima and the Passage of Cold
Fronts. Philip J. Lorenz, The University of the South.
lon concentrations in the surface atmosphere of an
urban area were continually monitored for a period of
l‘oun'een months. This included nearly simultaneous re-
cordings of positive and negative small ion densities
With some sampling of lower mobility ions. Average
daily densities were found to vary in a cyclic manner
With a period of several days. Maxima for small ions of
either charge frequently occurred immediately after the
Passage of a cold front. Ton levels were compared to the
daily averages of such weather variables as pressure,
temperature, relative humidity, sky cover, hours of
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Single Pion Production in Antiproton-proton Interac-
tions at 2.7 GeVIt.RobuiF.Seus,A-'nPayh
University. Interactions of 2.7 GeV/¢ antiprotons with
protons resulting in the following final states have been
studied: (1) p" p =°, (2) p" n+", and (3) n psy. This
study is based on interactions in 26,000

Of the 15,452 events measured, 914 were idemtified
uniquely as final state (1), 834 as final state (2), and
882 as final state (3), with an additional 245 events
ambiguous between two or more identifications. In this
experiment one interaction corresponds to a 2.71 micro-
barn cross section. The final states (1), (2), and (3)
are found to have cross sections in millibarns of 2.64
+ 008, 261 = 0.08, and 2.68 = 0.09, respectively,
including the ambiguous fits.

These final states demonstrate an invariance under
the operation of CR, where C is the charge conjugation
operator and R is an operator which causes a rotation
of 180° about an axis perpendicular to the direction of
the incident antiproton in the overall CM. This in-
variance is expected since the initial p-p state, for an
unpolarized beam, is an eigenstate of the operator CR.
(Research supported by the US. Atomic Energy Com-
mission. )

Physics: The Program for Teachers. M. R. Mayfield,
Austin Peay State University. A new experimental pro-
gram has been formulated at Austin Peay State

versity for the express purpose of markedly
the number of qualified high schoal teachers

I+

of physics.
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ide: (1) A
The objectives of this program are to provide (
curricull:cm which is dssigned for undergradn.:teniexl;g
plan to teach physics as a major field. (23 R
of assuring a continuing supply of good studen Loy
these courses. (3) An unusual summer pr:‘)gl'A 1
signed to provide early teaching experience. (d ) " el
plex of ten high school centers, well-equipped an i
staffed, where student teachers can receive e)ltl e
experience. (5) A local resources center for follo [i
assistance to in-service teachers. (6) Slgmﬁcantlywuil“
creased probability that a graduate of _the program ok
actually teach. (7) A method for continuous evalua 1ce
of the Program itself and for evaluation of perfor_man :
of the teachers who participate in it. (Supported in par
by the National Science Foundation.)

ZoOLOGY SECTION
McCorp SciENCE BUILDING, RooM 202
ARTHUR JONES, CHAIRMAN

Hormonal Changes in Rats Cross-adapted to Cold
Envirc ts and Sin d High Altitude. J. A.
Smoake and Samuel R. Tipton, The University of Ten-
nessee. Rats acclimated to 7° C. were exposed to 10_,0()0
feet of simulated altitude until acclimated. The acc}nma—
tion to cold interferred with the acclimation to alutudg.
However, rats acclimated to 10,000 feet simulated alp—
tude and then cross-adapted to cold temperatures _dls-
played the opposite phenomenon, i.e., the previous
altitude acclimation slightly facilitated the acclimation
to 7° C. The relative activity of the thyroid and adrenal
cortex was determined for both cold- and altitude-
acclimated rats. By treating non-stressed rats with thy-
roxine, a response similar to that of cold-acclimated
rats could be induced. (A progress report.) (Aided in
part by funds from Public Health Service Research
Grant AM07365 and NASA Grant NGL-43-001-021.)

Studies on the Exocrino-enteric Circulation of Mus

musculus. R. G. Litchford, University of Chattanooga.

Studies utilizing L-methionine-methyl-C** intraduodenal
injections have revealed variations in free pool amino
acids of parasitized and non-parasitized mice. The rate
at which C'* appears in peripheral blood and bile fol-
lowing intraduodenal injection of L-methionine-niethyl-
C** has been investigated in parasitized and non-para-
sitized mice. (This work was supported by PHS grant
2E-106 and E-1384 under the direction of C. P, Read,
Rice University.)

Erythrocyte Measurements of the Salamander Pseudo-
hranchus striatus. J, R, Freeman, University of Chatta-
nooga. The mean linear dimensions of 100 erythrocytes
from five adult Pseudobranchus striatus were 48.1 x
23.4 migra and the mean of 15 erythrocyte counts from
these individuals was 86,000 cells per cubic millimeter
of blood. These cell dimensions were larger than those
of other species of salamanders of similar size and were
miost similar to the dimensions of 48.5 x 24.6 micra as
measured in Siren lacerting, a much larger animal than
Pseudobranchus. The erythrocyte count was higher than

those of some salamanders which had smaller cells than
Pseudobranchus, -
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-Physiological Study of Some Membery ,
sagnm ﬁc;er éenus Desmognathus. James H. Bi cfk;he
University of Tennessee. The preferenqe Parameterg of
Desmognathus for temperature and soil moisture yyep,
studied, and the effect of vgn:us acclimation Tegimes
(temperature and photoperiod) on the temperatype
preferendum was assessed. In most cases, the mean
preferred temperature (MPT) of Desmognathus shoye d
a series from D. qyadramaculatus, to D_. monticolq, 1
D. ochrophaeus, with D. ochrophaeus ben}g signiﬁcantly
different from the others. D. fuscus, being a lowlang
species, was considered separately. There Was no gjg.
nificant difference between the MPT of animg]g accli.
mated to temperatures of either 5C or 20C, Varioyg
photoperiod effects on the MPT resulted in the same
series as above. There was a tendency to have a decrease
in the MPT of all species except D: quadramaculatyg as
the acclimation photoperiod was changed from 6y,
18D to 18L/6D.

D. ochrophaeus, the smallest and most terrestria]
species, had the highest soil moisture preference, p
fuscus was next, followed by D. q“ad'amaCulatu_\-, i
D. monticola. The size difference among the Species
coincides with the soil moisture choices, except for
D. quadramaculatus, the largest and most aquatic spe.

Autoradiographic Study of Protein Synthesis in Grass.
hopper Neuroblasts. Ada A. Cole, The University of
Tennessee. Embryos of the grasshopper, Chortophaga
viridifasciata (De Geer) equivalent to 14-15 days de.
velopment at 26° C, were placed in culture medium
containing 10 4Ci/ml of one of the following tritiated
amino acids: lysine, leucine, or phenylalanine. Follow-
ing incubation, the embryos were fixed in 50 percent
aqueous acetic acid, squashed, and processed auto-
radiographically. Neuroblasts are significantly labeled
after one hour of incubation with each of these amino
acids. The uptake of tritiated amino acids into a DNase
and RNase insensitive material was inhibited by 10 g
of puromycin dihydrochloride per ml of culture medium,
which indicates that the amino acids were not simply
taken up by the neuroblast but were incorporated into
neuroblast protein. Slight changes in tonicity have no
effect on the incorporation of amino acids into neuro-
blast protein. (This study was supported in part by the

Atomic Energy Commission under contract number AT-
(40-1)-2575.)

Revision of the Genus Symphysanodon (Pisces: Lut-
janidae) with Descriptions of Four New Species. William
D. Anderson, Jr., University of Chattanooga. The lut-
janid genus Symphysanodon is redescribed and repor}ed
lor the first time from the Atlantic. Four new species,
two from the western Atlantic and two from the Pacific
(one from off Hawaii and the other from off Japan),
are described and S. rypus, from the Pacific apd pre-
viously the only known species of the genus, I8 redel-l
scribed. Brief comments regarding the phylogeny an
7oogeography of Symphysanodon are presented.

The Fishes of the Conasauga River in Tennessec.
Robert Allen Stiles, University of Tennessee. This Pl“"
per reports the results of a survey of the fishes of ¢ ‘:
Tennessee portion of the Conasauga River. This river i

o —— g T
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unique in that it is the only part of the Alabama River
drainage to flow through Tennessee. The survey has
been an ongoing project since 1965. This paper cop.
tains descriptions and ecological notes on the fishes taken
during the survey. Becausg of the survey, twgnty.species
have been add;d to the list of ﬁs}les occurring in Tep-
nessee. The evndeqce for and against a past connection
or major stream piracy betwe«_an the A_labama and Ten-
nessee River systems is examm_ed. It is concluded that
the dissimilarity between the icthyofauna of the two
systems argues for a long history of mutual isolation
except for the minor capture of headwater streams,

A Census of a Breeding Bird Population in q Virgin
Spruce-Fir Forest on Mt. Guyot, Great Smoky Moun-
tains National Park. Fred J. Alsop, 111, University of
Tennessee. The introduction of the European Balsam
Wooly Aphid into the United States poses a threat to
the Fraser fir of this country. A census was conducted
in the virgin spruce-fir forests of Mt. Guyot in the
Great Smoky Mountains National Park using a spot-
mapping method to de_termme the absolute breeding
bird population on a sixty-acre plot before ecological
changes were brought about by aphid destruction, The
results of this census were compared to findings of
other investigations in similar biomes. A trip was made
to, and a strip census was conducted on, Mt. Mitchell
where the forests have undergone dramatic changes due
to the destruction of the trees by man and aphid in-
festation. The findings on Mt. Mitchell were compared
to those of Mt. Guyot to see if any changes in the avi-
fauna could be linked directly to the aphid.

This research was important not only in providing a
busis for comparison by future investigators, but also in
that censuses in undisturbed spruce-forests are few in
general and unique.in the Southern Appalachians,

On_Site Experience in the American Tropics—A
Training Program of Value to Teacher of Parasitology.
Kenneth D. Burnham, University of Tennessee. The

Inter-American Fellowship Program, administered by
lﬁ.ouisiana State  University School of Medicine and

nanced by the National Institutes of Health, affords
teachers of

parasitology, microbiology, and allied fields
valuable and current information on diseases and health
conditions in Latin America. The opportunity to meet
with  Latin-Americans engaged in parasitological re-
search, access to specimens and other instructional ma-
terials, and some insight into problems of tropical medi-
cine are also provided. Small groups are sent, at various
tmes during the year, to either the Caribbean area
(Puerto Rico, Trinidad, Venezuela, and Columbia) or
to Mexico and Central America. The duration of the
program is approximately ten weeks and per diem sup-
port and travel arrangements are provided. Some aspects
of the conditions encountered in the Caribbean area
and of the types of health problems likely to' be found
will be described utilizing 2 x 2 colored slides.

Gesundheit! Concerning a nasal tapeworm. Arthur W.
Tones, The University of Tennessee. On January 26,
oo @ ripe tapeworm proglottid, which had been
Slected by sneezing from the nose of an 8 year old boy,
W4s brought to the author by Mr. Gilbreath of the

A
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calu With which u!e human “host” %vas lz’nol;g:‘ 1: lg;%:
played, Several similar proglottids were found in the
cat's favorite chair, Although hu

have been observed

this route. This is obviously a
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RicHarp J, RARIDON, CHAIRMAN

'The Synthesis of Anticholinesterase Agents: Nipecota-
mide, Nicotinamide and Piperidine Analogs. Kenneth R.
Malqney and Frank C. Minion, University of Tennessee
Medfca! Units. In studies designed to explore the
specificities of cholinesterase binding sites, Beasley and
h|§ co-workers have synthesized a number of nipecota-
mide analogs incorporating various alkyl substituents on
both the ring and amide nitrogens. All of the derivatives
thus far prepared are cholinesterase inhibitors, The study
discussed here is an extension of this earlier work and
describes the synthesis and proof of structure of some
branched chain alkylnipecotamide analogs together with
some pyridine, piperidine and nicotinamide derivatives,
The investigation was conducted under the directorship
of Dr. James G. Beasley. '

Drug Abuse—Amphaetmines and Barbiturates, Mor-
gan Lewis, Southern School of Pharmacy. In the United
States, amphetamines abuse has been reported in al-
most every major city. Amphetamines are CNS stimu-
lants employed in a variety of conditions including
obesity, fatigue, parkinsonism, depressive syndromes, be-

havior disorders, epilepsy, and poisoning by CNS de-
pressants,

“In 1962, over 4% billion doses of amphetamines
were produced. Over Y4 of this amount reached illegal
uses and were distributed to abusers.

Although there seems to be little danger of serious
habituation with these drugs, they do produce condi-
tions of hyperirritability, apprehension and perhaps
even acute psychosis, tachycaria, tachypnea, and usu-
ally severe headaches. Fatalities have been reported.

All barbiturates are derivatives of barbituric acid—a
CNS depressant which is addicting. Eight billion 1 gr.
doses were produced in 1966,

Barbiturates are used medically in the control of
cpilepsy, as an anesthetic, as truth serums,

Acute intoxication with barbiturates now accounts for
about 25% of all acute poisonings. Abusers exhibit
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