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GENERAL SESSION *
JouN M. MALLETTE, Chairman

Biology in 1776, Carl D. Brown, Memphis State University.
Chemistry tn 1776, Stankey Tarboll, Vanderbilt University.
Mathematics in 1776, Al Tirman, East Tennessee State University.

Tenmessee. Frank Dodson, Dyersburg State Community College

Long Pond Slough is a privately-owned natural swamp located
mndluviﬂmolthﬂﬁmpuhndkim.'ﬂ!nmn
floristically significant b (1) it is one of the few remain.
ing lowland swamps on the northwestern Highland Rim, and ()
m,.,‘ul..npuybduemchquundﬂﬂedi!m

wﬂl‘lc-e its unique characteristics

Medicine in 1776, Simon R. Bruesch, University of

Ceonter for the Health Sciences.
Physics in 1776. Robert T. Lag Vanderbilt University
*A y for each p ion is included ocerlier in this
Issue beginning with p. 42,

BOTANY SECTION I

Prem S. Kahlon, Chairman
The Effecix of Two M. lian Ci pens on (i Fern
Leaj Development in Sterile Culture, James D, Caponettl, Uni=

sterile conditions. offer a practical xystem for e the

effects of a variety of chemical compounds on the growth and

of a plamt organ. There sre two well-

blict classes of i inop namely the nitro-
and the af In these cxperiments, the niv i
tested was i and the sft was ign

pr were T of 10

the loaves when © Is, but nitrosopy
Dot inhibit the development of the leaflots. Sterigmatocystin
all four B testod § d overall growth of the
lgnsu?ﬂ‘mehlhxvdmm-mdlomm»

W‘%?mmt&mdlwu
which is considered hi 10 snimal tissues, butl sterigma-
tocystin did not.
Pigment Formation in a Salt Marsh Sedimens Bacillus Species.
Theodore E. S U, ty of Te at Nashville and
Dn;:iW.&nl.GuHCuuRn-mh 3
aporogenows, orange-pigmented mutam of Bacillus
species (GCRL ¢29) was isolated as a reguiarly by
in older colonies of a non-pigmented |
species (GCRL #28). A complete culture modinm which
wmmwmmmummm

i

lowing ingredicats (g/liter H,0): 5g Bacto-peptone, Ig Bacto-
mmﬂkNﬂ.&hm.l&um.oﬂ':Al&
CaCl, & 2H,0, 4.0g N, g Bactoagar. No pigment was
Lboger® “‘ d:_-lumdw&vnlhm-
u;l:litimoflxlb'" diph 0 ‘::r:‘enou“"w)':
) ) " N g 5 .

2 the fntcmity o the pgmenL. Wik, the commmereice, -
(34 /) replacod NACE e e 8 ik KC
X aCl, the i i q
decreased and the colony sise & s

increased.

Natural Landmarks in Muddle Tomnessee. i
e e o taisitait e o

vontory sites i ical &
Interior Low Platcaus is undor way, as part of the 08 G
mlumummduwmm
“\MQflhhmdMGMth‘.‘
lnndRththeWmVnky.‘du-mwM
landmark sites in these ancas is requesiod (rom members wishi
10 propose sites for inchuion in thar iavetory. Criecis for an®

Al'mmians:urall*r—{“_ym,c

p and
The absence of poriodic

|
E
%

tion identification of 202 specics representing 160 gener:
and 75 families. !
Probl, Ci ting a Phylog ic Tree in the Ranunculaceae.
Gene S. Van Horn, University Te at Ch

A varicty of character states were obtained from genera of the
Rusnunculacese and various combinations of the data were used
to propare Wagner Trees. The irees which were produced exhibit
serious differences as well as similarities with regard to certain
;l:upt of gnera which wuc; ;l:;nys found together, Nome of
trees matched previol lished opinions regarding phy-
logeny in the family. An large ber of ch i

acetic acid is inhibited by cycloh but not by
and  theref i ; ic protein
;v; e l jon is rather ¢ to inhibition
Ccyanide, is inhibited 10 a greater extent by azide or 2,4-
dinitrophenol,
Transcionamic acid, ic acid, p acid, ferulic
acid. quinic acid and were inhibitory to P
srowth in all concentrations tested. Caffeic acid, chlorogenic acid,

leguiar, Aph loevis, Aph Dictyuchus
PP
ohasporus, Achiva icana, A. A. rodrigue-
g ?Imm&ms.m
swbierr lit. Saprolegnia spp., Prthimen proiiferum.
P. regudare. and Prihium spp. Bot been
" fig= spp. Several of these have
Information was accumuiated the seasomal periodicity of
mw‘iﬁtﬂﬂkuu were char-

BOTANY SECTION 1I
Wayne Chester. Chairman

Effwcss of Fire on Barrens Vegetation. H. R. DeSelm and E. E. C

Clcbsch, University of Tennessee at Knoxville.
jon with the D
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workers, probably as a resul . spai o
the clearitg. Shift i e promimnt oo culates Sy
over the timespan will be noted, reasons for the shifts will be
mentioned, and the likely directions of future compositional
changes or successional patterns will be discussed.

CHEMISTRY SECTION
Thomas A. Furtsch, Chairman

Chemical Procesing of Isotopic Mercury. H. H. Caudill, H. R,
Gwinn and J. O Younghanse, Osk Ridge National Laboratory.
The El Y hotope S ; Program st the Oak
Ridge Natonal Laboratory has been mvolved i ihe separation,
recovery, and chemical purification of the stable sotopes of
mercury unce 1947 The itulial interest was m the more sbundant
wotopes of this element, which were needed for basic physscal
research. Recently the major emphasis has shified 16 the least
the

Goff, Oak Ridge National Laboratory. radio-| ical, mercury-197. The ovolution of customer
llenging p of ob g 4 species ordination demand and the various methods of collecting the volatile mer-
multiplot species co-occurrence data has been app hed cury will be di d. Proced are described for
in the past through the application of many “indicen of joint the safe chemical proceming of milligram quanuties of the
oocsurence.” These indices have been almost universally in- mercury “otop losses, (R ch o d by
torproted as expressing the di along, or proj onto, the Energy R h and Desel A under
a set of orth 1 axes ponding to the species of interest. contraet with the Umion Carbide Carporation. )
We interpret most of these indices as being more correctly ex- Ciclic Vol v of the Methy y Cation. J. Edward
pr of inter di The d ination of an Doody, Chrisuan Brothers College: Richard A. Durst, Frederick
optional set of n species i inann - | di ional E. Brinck and Kenneth L, Jewett, Nationsl Buresu of
“amvironmental space” from a set of inexact distances may be Standards,
solved icall this Li we have developed the Methyh Y pounds are ntly of imesest becswe
NONEUC code and have applied it 1o several sets of occurrence of their high toxicily and potential environmental impact om
data. waterways, The hanism of the red: of the methyk
The Uptake of Lead and Mercwy by Cladophora, James A. compounds to mercury and methane has been the wubpct of
Campbell and Gladys M Te State University. (No study for many years, but s not yet complesely
abstract i ) The clectrochemical phenomena observed while wudymg the
Seed Germination in Cedar Glade Plants: A Review. Thomas 2pp o . mdpng (rom
E. Hi 1y, Middle T State University. fiterature reporte. We  have nqlL.:yds voltammetry = this
Using results of studies involving thirty-four cedar glade o whach may have caosed
species, a summary was compiled to determine any patiern m the apparent lack of agr %hn!n-{&ut-nml
I conditions idered or h are due lo the it _,u!lh:
It was found that the seeds of perennials generally require 1o changes in pH, iomic P and
scarification or an extended stratification period in order mdz&uwﬁl-hmdm'ﬁ-:a-cm
to- achi i germination. In contrast, seeds of winter i irregul s p ung xnd new
annuals never require stratification, hi i du peaks ‘Mhm‘—‘lﬂ
being at maturity or following periods of from four 1o Passible | 0 mechamsms are -.lﬁdm
twenty-six wecks of dry storage. Seeds of all spring of wing ot " ma the .'."".-'
required ten to twenty-cight weeks of stratification. S Mmm for
Perennials spring annuals in most o
_h‘l::l ( ty 25 C) than do winter The Effect of Hvdrogen lon C an the of
amwualk, which usually germinate best at 10 or 15 C. Alternating ~ Severl Common Chelaning Agents. Rits K. Hesley, Temncsace
fomperatares (most often 10725 C) provided maximum results TKT:MOI:‘U - o sid BITDAY,
;,-I: appraximately one-fourth of the o anodic oudaton of methylmnodsmestx DD, od N
alley
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Clostripain is a proteolytic enzyme obtained from c‘-llm-:e
filtrates of the Clostridium histolyticum. It has a high sDGClﬁCUt'
for arginine, even more so than Trypsin, and. as s“d,’ has g":
potential as a tool in protein structural studies. Purification by
wking advantage of a specific enzyme interaction (affinity
chromatography) was undertaken to increase yields and “cm.""y
levels in less time than are currently oblai.ned by'classlcgl
methods. Preparation of the affinity resin, resin cnpgcny, puri-
fication procedure and resulting improvement in specific activity
are discussed. B
Circular Dichroism of Quinine Esters, Thomas G. Waddell, Uni-
versity of Tennessee at Chattanooga. 5

Despite more than one hundred years of structural s}udlﬁy
experimental evidence of a preferred solution conformation of
the Cinchona alkaloid quinine remains inconclusive. The tecf}-
nique of circular dichroism (CD) has been applied to this
problem with limited success, in that deduced quininone (C-8
ketone) and quinine-O-p-chlorob solution confor i!
are probably perturbed from their native state. In the present
study, a series of quinine esters has been prepared (acetate,
propionate, butyrate, valerate, hexanoate) and the CD spectra
carcfully examined in the region of n - ,* ester carbonyl
absorption (225 nm). The more positive (g) values at 225 nm
in the CD spectra of the esters were seen to be due to dis-
5 tric_perturbati of quinoline absorptions and/or con-
for I changes in the molecule, and not due solely to a
positive ester carbonyl Cotton effect.

Oxidation of Mesitylaldehyde Oxime by Ceric Ammonium
Nifrite. Robert T. Swindell and Mary L. Harding, Tennessee
Technological University,

The oxidation of mesitylaldehyde oxime by ceric ammonium
!lilrite has been investigated. The principal product of oxidation
is the N,N’-dioxide. This reaction is thus similar to oxidation
of other aromatic oximes studied in the past.

lt_wns also shown that increasing the acidity of the reaction
medium reduces the yield of N,N'-dioxide product to zero at
l;_i}‘;h zf:ﬂid con;:egtralions.

e Effect of Scavengers in the Alpha Radiolysis o
Sulfide. Rubye P. Torrey, Tennesscepstalc Univirsily( Stee

The alpha r.adiqusis of hydrogen sulfide in the gaseous state
has bgen studied in the presence of certain electron scavengers,
The rise in the ion yield-field strength curve was suppressed bs;
(wemy—elghl percent in the presence of sulfur hexafluoride, and

NNESSEE ACADEMY OF SCIENCE

conjure up visions of violent, uncontrolled combustion anq ex-
tensive fragmentation of all hydrqcarbon structures subjected {,
this most reactive element. These ideas persist despite application
of advances in fluorine control technology and utilization of |y,
temperature fluorination techniques. Developments by Margraye
and Lagow at Rice University and by Adcock, Maraschin, ang
Lagow at MIT have resulted in successful fluorination of organic
compounds in high yields, These techniques utilize low tempery.
ture and initial high dilution of fluorine to control the rate of
the fluorination reaction.

Compounds with open structures are easily fluorinated in ex.
cellent yields at room temperature using initially high but de.
creasing dilution of fluorine. For volatile liquids or solids, similar
fluorine control but lower temperatures and employment of ;
gradient reactor are required to achieve high yields. These tech-
niques are successful in fluorination of polymers, hydrocarbons
and functional hydrocarbons including ethers, esters, and gcid
fluorides. Techniques for the fluorination of other functional
groups are being developed presently.

The Decomposition of Ni(CO), by SF,. Thomas A. Furtsch
and Joe C, Haney, Tennessee Technological University.

When sulfur tetrafloride is allowed to warm from —196°C in
a sealed container with nickel tetracarbonyl, degradation of the
Ni(CO), occurs with the formation of NiF,, Ni, CO and COS.
Although the number of infrared active bonds in the carbonyl
stretching region increases, there were none which could be
assigned to SF,-metal carbonyl complex formation, and none
could be separated from the reaction mixture,

GEOLOGY-GEOGRAPHY SECTION
Richard E. Bergenback, Chairman

Karst Depressions in a Time Context. Phillip R. Kemmerly
Austin Peay State University.

Al _‘ dinal study of doli (sinkholes) in Montgomery
County indicated measurable growth in doline long axis and
mean width over a thirty-five year period. Areal growth rates
are dependent upon a ber of factors including surficial
gef)logy (0.0t level). Areal growth rates, based on dolinc long
axis ‘(qL/dt) and mean width (dW/dt) magnitudes assuming
ell:?ugny, ranged from 40-100 m*/century.

0 y suppressed in the' I; of a sulfur hexafluoride-
:nrou; qxnilel mixture. Th; ion yield was also completely sup-
ressed in the presence of small amounts of helium.
had no effect on the ion yield. A, Eiyicie

The production of hydrogen appears to be due to il

) the -
tion of hydrogen sulfide molecules and their subsequenelxct'!ﬁ-
sociation 1o hydrosulfide radicals and hydrogen atoms with
varying amounts of energy. The hydrogen atoms with sufficient
energy abstract hydrogen from hydrogen sulfide molecules to
fc;vrm hyd'rogen molecules. The hydrogen sulfide excitation is by
:::et]?r:t cn;nzac:hbr;iu:sht oﬂbout by delta rays, or by electrons

y the field. r experis i i i

I perimental evidence is compatible
The Sratistical Mechanics of Floc F.

g A ¢ oam_ Flotation,
Wis::lo and D?vxd J. Wilson, Vanderbilt Univefsi:;" John W.
Tption isotherms are calculated for floc f a

s 0d i
v;nhm the fra.meworl'( of a Gouy-Chapman modelmwl?i?:;lmi‘:\n
cludes both the electrical attractions of the floc particles to h.
surface and their el.ec(rical repulsions for each other. Th l'e
water. surfaog potential is calculated by means of a médel ehelr-
permits hemi-micelle formation on the surface by the surfa‘:tal::l

for the system, from which adsorption i

the air-water interface are calculzlte; "i‘;t: exriT;e

adsorpuon' isotherms on temperature, ionic strength

concentration, floc zeta Ppotential, and floc particl, ' gurfa.cta.m

vestigated. e slzo i in-

Direct Fluorination—Synthetic A

osity. James L. Adcock, Universit){’i:f" "g::; vl
Reactions of Elemental Fluorine with

boratory Cypi.
cssee at Knoxville,

organic  compounds

of doline age, puted from repr ive sam-
ples, are compatible with the Darks Mills mastodon site of
<imilar geomorphic setting.

Earth Resistivity Surveys of the Tiptonville Dome East Scarp,
Lake County, Tennessce. Thomas M. Haselton, Parrish N.
Erwin, Ir,, Vicki L. Castro and Richard G. Stearns, Vanderbilt
University,

Earth resistivity profiling and soundings were combincd to
study the Tiptonville dome east scarp. Profiling and grid con-
touring have shown large differences in map pattern and valuc
with higher, more irregular values on the west (up) side and
lower, smoother values on the east (down) side.
h_S:m}dmgs have shown near-surface resistive layers on the
igh side and near-surface conductive layers on the low side.
lm:;‘ ﬂl’ehcongnsten.t with the resistive layer (sand) being up-
low %n the high side and/or being more deeply buried on the
s o They are also consistent with the fault following the

edge of a clay plug, with the resistive high side being
natural levee material,
5:;:1: 'E',]{-'a ndslide, a Model for New Madrid Earthquake “Fis-
M. H ichard G. Stearns, Parrish N, Erwin, Jr. and Thomas

Th aselton, Vanderbilt University,
lapsq; uphill portion of the Keltner Slide is a graben of col-
broken ﬂ"""d like the 1811 “fissures.” Folded, faulted and
1 stream ay beds characterize the toe in the strcam. It squeezed
of clay d causing a lake and a pond in the “fissure.” Liquefaction

Weybelll'r ing the slide is demonstrated by a mudflow.

(faults u:fdv’ 1‘9“ Slld'es can be recognized by: (1) grabens
“fissure" eroe:' fissures”), (2) stream trends (controlled by
formed g hmnlz. (3) pond deposit in the “fissures,” (4) de-
of mudfiows roken beds of clay in streams, and (5) remnants
ping clay b, dm streams. The grabens under “fissures” and dip-

Y beds at the 10e are apt to persist longest, and stream

alignment may show grends of the old fissures. Depressions, mud-
flows and pond deposits are apt to be destroyed.

The Lenox “fault” in Dyer County may be an 1811 landslide,
as it has a compressed toe, graben, and aligned drainage.
Lineations in the Mississippi Floodplain Area in Northwestern-
most Tennessee. R'xchan! G. Stearns, Vicki L. Castro and Pbillip
A. Steidl, Vanderbilt University.

‘As a guide to possible faults, 66 lineations were mapped, from
3 sets of aerial photos, and topographic maps. Most topographic
lineations are escarpments; many of these are the loess bluffs.
Most striking photo lineations on the alluvial plain follow
changes in soils. Northwest and Northeast trends of all lineations
were most evident. )

Texture of both soil and subsoil from soil maps was combined
with flood data, topographic forms of natural levees and alluvial
fans to give an interpretation of soil age relationships. Of 35
photo lineations, 25 occur in the.oldeql alluvium not subject to
flooding or burial. Of 10 lineations in recently buried areas,
the majority are found near Reelfoot Lake. A number of
lineations in the older alluvium could be non-tectonic or, if
tectonic, are strongly influenced by location of stronger clay
plugs of old channels.

Two Hundred Years of Water Management in the United States:
Trends and Prospects. Thomas H. Orton, Roane State Community
College. o

By 1876 there were less than 600 urban water supplies in the
United States. Expanding industrial and urban growth has
placed continuous pressure on those institutions providing the
resource for the 40,000 communities on municipal water supply

today.

Ot{tdaled federal and passive state policies have left the pri-
mary responsibility for icipal water in the hands of local
government. Community response traditionally has emphasized
Iarge storage reservoirs and interbasia transfers. Recent opposi-
tion to such developments has been based on economic, political,
and ecologic considerations.

Other options, including price controls, reuse of wastewater,
and inter-municipal cooperation, have not been fully utilized.
Inter-municipal cooperation, or regional water supply, is ex-

ined as a ial non-technical t strategy. Al
though regionatism is more in the popul and in-
dustrial northeast, there are also social and political factors
responsible for the variation in the pattern of use.

Geological Communication in The Journal of the Tennessee
Academy of Science, 7926-1975. James X. Corgan and Lynn D.
Lyle, Austin Peay State University.

The first 50 volumes of the Journal of the Tennessee Academy
of Sci Yvere ined for evid of trends in geological
communication, In 1926-29 the infant Journal averaged onc
geological paper per year. In 1930-37 the average rose to 2.5,
A Geology Section was established in 1937 and publication of
abstracts of talks began in 1938. Through the end of World War

I about nine abstracts and three papers appeared annually.
Similar averages continucd through 1971-75. Development of a
Junior Academy program and of a strong Collcgml_c Dms_mn
did lile to increase the average number of geologic publicu-
tions, Detailed analysis of all abstracts and papers failed to
show significant trends in the subject matter presenied or in the
varlety of techniques used to gather data. In its first 50 years,
the Journal has played a remarkably stable role in geologic
GAOmmunicauon, Benthic C Hities

erial Photographic Inierpretation of the Benthic Communit
Living on fog Shoals, pBiscayne Bay, Floride. Ruby Nowlin,
University of Tennessee at Chattanooga.

Water penetration aerial photographs, a type 'of film not yet
on the market, were used as an aid in reconnaissance mapping
of benthic communities on a shoal in a tidal belt in Biscayne
Bay, south of Key Biscayne, Florida, which is locally known as
the Safety Valve area. i

There are distinct color changes in the photographs. Wh'l“.
may be related to bottom dwelling organisms. Sediment sx.;mn E:
y’“: taken to ascertain organisms responsible for color change:
in the photographs.

The distrlbutl:on of benthic communities in the Sufety Valve
area has not been mapped previously. We attempted to map

Abstracts 67

one shoal in this area and were able to develop a general key
that can be used to map other shoals in the Safety Valve area
by using water penetration aerial photographs.

Subsurface Back-Barrier Facies in the Whitwell Shale, North-
western Herbert Domain Quadrangle, Cumberland County, Ten-
nessee. Randall Wilson and Richard E, Bergenback, Hensley-
Schmidt Consulting Engineers.

Coreholes have penetrated the subsurface Pennsylvanian Whit-
well Shale in the northwestern portion of the Herbert Domain
Quadrangle in Cumberland County, Tennessee.

Five facies, interpreted as tidal flat deposits, have been
recognized in the Whitwell Shale:

Facies Interpretation
. Coal-bearing gray to black shale Upper tidal flat
. Gray to black shale with bands of siderite,
. Gray to black shale with flasher beds. Mid-tidal flat
. Sandstone, siltstone, shale complex;
rippled flaser-bedded, horizontal and
vertical burrows (bioturbated).
5. Sandstone siltstone complex; horizontal
and vertical burrows, completely churned,
Lower Pennsylvanian Exposures along the W Road on Signal
Mountain, Tennessee. Greg Warren and Richard E. Bergenback,
University of Tennessee at Chattanooga. .

Roadcut exposures of the Pennsylvanian Raccoon Mountain
formation and Warren Point Sandstone, located along the W
road on the southeast side of Signal Mountain (Chattanooga 71
15" Quadrangle) were examined for bedforms presented in the
Hobday (1969) model of a regional Pennsylvanian clastic
wedge. This model contains deltaic beach, barrier bar, lagoonal
(bay), tidal delta, and tidal flat paleoenvironments.

Hobday model bedforms recognized in the Warren Point
Sandstone include: (1) type B, (2) type C, and (3) type F
beds. Type B beds may represent filled-in large scale ripple
troughs formed by longshore currents or on top of tidal deltas.
Type C beds, horizontally disposed rippled beds averaging about
215 inches in thickness occurring in solitary sets, may represent
intertidal sand flats. Type F beds may represent tidal channel
infillings.

Flaser bedding and a coal deposit in the underlying Raccoon
Mountain Shale suggest tidal flat and marsh paleoenvironments.

Milici (1972) has utilized the Hobday model npd esta.blishc.:d
a localized model of early Pennsylvani d in
southeastern Tennessee. Data from W road exposures suggest
that tidal flat, tidal channel, and tidal delta deposits were extant
in this area during deposition of Lower Pennsylvanian rocks.
Roadcut Exp es of the Mi: ippian Penning Tidal Flat
Complex Along [Interstate 24, Hamilton County, Ten.nn.cfe.
Randy Boyd, Terry Carroll and Richard Bergenback, University
of Tennessee at Chattanooga. )

Portions of the Mississippian Pennington Formation are ex-
posed in roadcuts along Interstate 24 east of the Hamilu'm-
Marion County line. The overlying Peqninglon-]’ennsylvaman
systemic boundary and the lower Pennington-Bangor forma-
tional contact are not exposed here. )

These Pennington shales and limestones were examined for
deposit morphology, small and large scale sedimentary struc-
tures as well as texture and composition.

Bergenback et al. (1972) und.Home ct_al. (1971) have
considered the Pennington Formation as a tidal flat complex.
Four major paleoenvironments have bgcn re‘cogmzed;

1. Red and green shale—high/low intertidal flat

2. Dolomitized calcilutite—tidal pools on tidal flat

3" Calcarenite lenses—tidal channels with cut and fill struc-

tidal flat

4, :\Tu?sx?/: crossbedded calcarenite—oftshore barrier bars

i eral Fault and Associated Karst Features, Northeast
ﬁf}ll'.',,f:,'d County, T;Eﬂ’lﬂsfc. Burton W. Bordine, Middle

te University.
Tc:n;ﬁ::hf;:t trending, )l,’ighl lateral fault located northeast of
Murfreesboro has produced a zone for groundwater migration
which has subsequently formed numerous ka.rst features. The
fault is well evidenced by 12 meters of vertical exposure and
approximately 100 meters of lateral extent at the Hoo‘ver
Quarry, four kilometers from Murfreesboro. At this location,

T

Lower tidal flat
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quarrying operations have exposed the Murfreesboro, ?:ﬂh“:sv
Ridley, and Lebanon Limestones, through which the fau

“3 it i ble for
The total lateral extent is unknown, but it is tracca
imately five kil Direct evid at the quarry

JOURNAL OF THE TENNESSEE

ACADEMY OF SCIENCE

The main result gives an estimate of the rate of convergenc,
of { c,/b, } when, in addition to the above hypothesis, one has
an estimate on the rate of convergence of { b,../b, }.

Simulating Rainfall on a Digital Computer. Leland L. Long

includes brecciated zones, grooves, and slriatior!_s'. the_‘ s
of is well di d T

side of the quarry, its existence is inferred by solution features
(caves, sinks and depressions) and by the alteration of a stream
course. All of these features are aligned parallel to the su::ke of
the fault. Additionally, an increase in plant density is noticeable
where rooting has taken place into the soil-filled fracture.

MATHEMATICS SECTION
Donald C. Ramsey, Chairman

Two Theorems on Obiuse Pythagorean Triples. Marilyn Mc-

Intosh, Tennessee Technological University.

A triple (x.y,2) is called an obtuse Pythagorean triple if X, ¥,
and z are all positive integers and x* + xy + y* = 2%, The
triple (x,y,z) is called a primitive obluse Pythagorean triple
when the greatest common divisor of x, y, and z is one. The
following two theorems were proved as the solution to the
problem proposed by Edvard Kramer in the December, 1975
issue of the Ameiican Mathematical Monihly, p. 1010. Theorem
1: Every positive integer except 1, 2, 4, and 8 can appear as
the smallest member of an obtuse Pythagorean triple. Theorem
2: The only positive integers which can appear in primitive
obtuse Pythagorean triples are odd integers greater than one or
in“egers divisible by eight.

Mathematics on a Billiard Table. Jim R. Ridenhour, Austin
Peay State University.

The path of a ball on a billiard table has some interesting
properties and several papers have appeared on the subject. In
the usual situation, it is d that the di i of the
table are positive integers and the ball is shot from the lower
left-hand corner of the table at an angle of 45° to the sides.
The _ball travels indefinitely until it strikes a corner, in which
case it stops. It is possible to show that there is always a terminal
corner. Moreoyer, depending upon the dimensions of the table,

me;:nbprmctb alv;'hered lhhe terminal corner is, the distance
y and the nui i i
ohopmtbo S mber of times the ball strikes

However, when the ball is shot from some initial poi
than the lower left-hand corner, there may be nl;ml:elr;li:::
corner. We consider this more general situation and by use of
a theorem concerning the solution of diophantine equations
pre:dlcl, among other things, when a terminal corner txists'
This result is then used to determine when a shot on a poof
table is a scratch shot, assuming that the collision bet
cue ball and the other ball is completel i veen the

ly elastic,
The Asymp Behavior of the Convoll Product of Real
Valued Sequences. David Leland Wolfe, Bryan College, o

The convolution product of real-valued sequenm{ a, } and
1 b, } is a new sequence { c, } defined by
n

= 3 mby (=012,
1=

The purpose of this paper is to describe the ic behayi

Clemson University. )

Hypervelocity impact damage by ramdr_ops introduces materjq|
failure limitations on certain types of aircraft. This paper pre-
sents an interdisciplinary approach to this problem, wherein o,
equation is derived which predicts the amount of nosecone mj.
terial actually eroded during flight through a given rainstorm,
Further siudy demonstrates the feasibility of a digital compuer
simulation of the nosecone flight through a rainstorm where
rainfall rate, aircraft velocity, and distance travelled are (h,
external parameters affecting the simulation results.

A User-Oriented Linear Prog ing Interpreter. Roger E
Lessman, Tennessee Technological University. .

A programming language is described for the presentation of
linear optimization models for solution. Features are shown
which allow the problem solver to construct his models and 10
modify those models by interacting with the interpreter in
time-sharing mode. The advantages of a primal-dual linear
programming algorithm are presented as they relate (0 an
interactive application.

Some Identities Between Univariate and Muliivariate Normal
Dr:t_ribmiﬂns. Surgounda A. Patil, Tennessee Technological Uni-
versity.

Six identities between univariate and multivariate normal in-
tegrals are considered. The first three identities express the
integrals involving distribution functions which are expressed in
terms of the distribution functions. These are used in finding
the minimum variance unbiased esti; s of distribution func-
tions in univariate and multivariate distribution functions. The
se:coqd set of three identities expresses the identities between
bivariate _normal distributions for particular arguments, These
are used in finding the bias and mean square error of the esti-
mator of the mean ,, in the presence of an outlier,

Distortion Properties of Functions of Positive Real Part and
Sm!ze Related Classes of Analytic Functions. Charles A. Brown,
Un:versfty of Tennessee at Chattanooga.

. In this paper we study the influence of the second coeflicicnt
m_lhe. power series representation of a function, defined in the
umt.clrlc.E, upon the behavior of the function. In particular,
we investigate the class of functions of positive real part as
well as some generalizations of this class introduced by T. H.
mea:g:::or. We obtain distortion theorems and coefficient

MEDICAL SCIENCES SECTION
James W. Wilson, Chairman

Eplthelial Cysts of the Jaws. J. P. McGinnls, Jr., University of

Tennessee (;entel: for the Health Sciences.

or;];he c})‘vstlzc lesions of the jaws are routinely reviewed by the

ot !s::i ologist, General pathologists sec fewer of these lesions
ctent to be le'ss ﬂs;;:cciﬁc in their diagnostic terms, d by thei
) mental togenic cysts may be classifie their

microscopic and  clinical fealurcy; Prop{-r treatment Mldy post-

of {c,} under various hypotheses on {a, } and {b.}
3

It is shown, for example, that if ;

convergence R and if { b, } is a positive sequence sat

a;x! has radius of

limb,., isfying
N> b, A
where 0 <5< R, then
lim = ® &\

nswb, %,

o&omos;nic: e dependent upon a correct classification. The
nign and e::} ocysts feature a high rate of recurrence; while
epithelial i malignant neoplasms have been reported in the
calcifyire ning of dentigerous cysts, od ic Keratocysts,
They.:z:b; ,c¥3m, ?nd. dicular cysts. »
s f | cysts arise from epithelial
‘r':mnm:gg of °Tb‘7°'°l'llc processcs, andysimple surgical removal

The co o .
lesion associated wi | radicular cyst is an inflammatory
cither extraction of the. nonvital tooth, and may be treated by

o ¢ pulpless i .
Mutageniciry Screening ¢ /P,n tooth or cndodontic thernp};m

Hallucino, , Nitr
Blevins an%';o?:ii"g Salmonella typhimurium Mutants. R. Dean

i Lee, East T iversi
This 2 , ennessee State University. .
iavestigation was designed (o determine the mutagenic

.y of five organochlorine pesticides, five carbamate pesti.
ﬂ.c:e:m;nd their nitroso derivatives, and two hﬂ]iucinogen?:n
cicihs TA 98, TA 100, TA 1535, TA 1537, and TA 1538 of
galmanalla typhimurium _(effects of compounds on human cel-
Jutar DNA was also monitored). o

Neither the organocl!lor}ne pesticides nor the carbamate
pesticides caused any significant increase in the number of
revertant colonies in any of the strains used. All of the nitroso
derivatives of the carbamate pesticides greatly increased the
number of colonies on plates innoculated with strains TA 100
and TA 1535. The hallucinogens significantly decreased the

number of colonies counted in all strains below the control

values. . .
All pesticides tested are non-mutagenic in this screening pro-

cedure. The nitroso derivatives of the carbamate pesticides,
however, are potent e hall tested appear
to prevent mutation to some degree.

Evidence Favoring Diverse Pathogenetic Mechanisms in the
Sudden Infant Death Syndrome. J. M. Mason, J. T. Francisco,
J. W. Wilson and J. S. Bell, University of Tennessee Center for
the Health Sciences.

Blood was obtained by percutaneous aortic puncture from
victims of sudden infant death syndrome (SIDS) within one
hour after their arrival at the Medical Examiner's facility at
Shelby County (Memphis) Tennessee. The internal body tem-
perature was measured, using a thermistor encased in a hypo-
dermic probe. This probe was placed adjacent to the arterial
needle and inserted at the same site. Because p0, levels fall
with time after death and with the lowering of the body tem-
perature, about six hours being the longest one can wait and
successfully differentiate between cardiac and respiratory ter-
minal events, only p0, values obtained on blood with tempera-
tures over 21°C were evaluated. A frequency of distribution
histogram showing p0, values from 26 SIDS cases was bimodal,
or possible trimodal, with peaks at 6, 30 and 48 mm Hg and
minima at 16 and 40 mm Hg. Three cases in which pneumonia
was the cause of death had a mean p0, value of 83 mm Hg;
the only li d case of cc ital heart disease mea-
sured 29 mm Hg. Other control cases—including a death by
dehydration, one with biliary atresia and a case of Down’s
Syndrome—had p0, values over 50 mm Hg. These data suggest
that there are at least two, possibly three, types of SIDS which
may have radically different origins and pathogenesis, (Supported
by a grant from the National Institute of Child Health and
Human Development—USPHS Grant Number HD-07511.)
Blological Effects of Low Frequency Electromagnetic Radiation.
Jacque Srouji, University of Tennessee at Nashville.

This paper represents a specialized subset of a much broader
multidisciplinary pilot study and is directly concerned with
procedures to measure the effects of extremely low frequency
flelds (ELF) on selected aspects of human performance—speci-
floally, cognitive and psychomotor performance. It is based on
data obtained from research to determine whether man can
safely be exposed to electric and magnetic fields in the ELF
region of the spectrum below 100 Hz.

Studies were prompted by the proposed installation of a
communications system for naval use which would produce an
ELF fild (45 to 75 Hz) of low intensity (magnetic field
strength of 0.02 mT; electric field strength of 0.06 v/m). Earlier
anecdotal evidence—not performed at the exact frequencies and
intensities of those peculiar to the communication system under
consideration—had noted some evidence which attributes a
rather ambiguously defined neurasthenic syndrome (general weak-
ness, fatigue, | etc.) to organi experiencing a pro-
longed cxposure to ELF. While these carlier symptoms evolved
primarily from crude clinical observations based upon hetero-
gencous samples, they were valuable as a basis for selecting a
5ot of tests to examine variables.

Four tests were used to measure pe
“;ldlafler a 24-hour exposure to a low
of 10-Wb/m? at 45Hz. The tests usc : ;
Analysis Tester (RATER), the simplified elecm:imtchet;aciz::ﬁ
apparatus (SETA), the Wilkinson Adding Task, an e et
sota Rate of Manipulation Test (ROM). The rcs[u 5
analyzed at three levels: (1) a gross analysis by test P

formance before, during,
intensity magnetic field
d were the Response

7A bstrfi(‘!s 69

:;.‘["":‘ZEI“\'_S performance measures obtained before, during. and
S5 i exposure; (2) a micro analysis of the session-by-ses-
sion per o.mance changes for each test; (3) a test session by
session analysis of performance for each subject.

" In chw of the I_arge number of statistical analyses drawn
rom a somewhat limited amount of data, the few significant
performance decrements must be interpreted with extreme cau-
tion. However, none of the tests revealed significant performance
decrements under the gross analytical conditions.

h} Vitro Inhibition of Wound Healing by Ci lin A. W. A.
Simpson, Jr. and J. M. Mason, University of Tennessee Center
for the Health Scicnces.

Concanavalin A (Con A), a plant lectin widely used in the
study of cell surface ck in mali cells, inhibits wound
healing of vero cells in vitro, Confluent sheets of vero cells were
wounded with a microspatula and the percent healing was
monitored. The wound healing effects of Con A were com-
pletely inhibited by -methyl mannose. Con A inhibits wound
healing at concentrations as low as 10 mg/ml and shows maxi-
mum inhibition between 30 and 100 mg/ml. Treatment of vero
cells by Con A after the wounding operation is more effective
in inhibiting cell migration into the wound bed than Con A
treatment before wounding. These experiments preclude a
mechanism of simple adhesion between the migrating cells and
Con A attached to the wound bed. Wounds treated with
dimeric Con A healed no slower than wounds treated with
tetrameric. (Supported by a grant from the National Institute
of Child Health and Human Development—USPHS Grant Num-
ber HD-07511 and ACS Institutional Research Grant IN-85-K-7,
University of Tennessee.)

World Health Organization Study of Tetanus Prophylaxis in
Trawma, B. R, Jennings, §, M. Mason and A. A. Fedinec, Uni-
versity of Tennessee Center for the Health Sciences

A project is to be undertaken to determine the effectiveness of
using Tetanus Antitoxin titrations to determine the course of
therapy for the prevention of tetanus in patients who have sus-
tained traumatic injury, This project is being conducted by four
laboratories in different countries under the auspices of the
World Health Organization. Serum will be collected at the time
of admission to the emergency room and the serum antitoxin
level measured by passive tanned erythrocyte agglutination. The
titer will then be reported to the physician in order to determine
if antitoxin or toxoid therapy will be instituted. These labora-
tories are currently standardizing the agglutination test in order
to have reasonably consistent reports from each laboratory.

The Growth and Fecal Microflora of Rats Fed “Natural” and
Purified, “Fat-Free” Diets. John M. Witherington and Glenn E,
Peterson, Memphis State University.

During recent years evidence has accumulated that dietary fat
and the resulting nature of the intestinal microflora may be
related in human populations with varying degrees of proneness
10 colonic cancer. Most of the relevant microbiological and bio-
chemical studies have been with feces from non-cancerous in-
dividuals living “normal™ existences.

The studies reported herein consist of interim data about the
fecal microflora and growth of laboratory rats being used for
the study of the microbiology, biochemistry and pathology of
the intestinal tracts when the animals are fed diets with pre-
sumably different carcinogenic potentials.

In summary, it has been noted that rats fed conventional
laboratory chow have significantly more fecal microbes than
those fed several variations of purified, “fat-free” dicts. Of the
microbial types comprising the fecal flora, the lactobacilli and
those which could use cholesterol as a sole source of organic
carbon showed the greatest and most consistent variations be-
ween groups of rats fed the various diets. ‘The comparative

ata of the rats will also be discussed.
he Interstitial Mast Cell in Human Lungs. James W
Tennessee Center for the He?llh Scieneesci

. ine. along with all but one of the presently recognize:

':'.s'tm:‘sm:f anap‘hy]axjs. is stored in the granules of the mast
mecie Ob hil where it is bound as an ion-exchange resin to
I jor et lymers which form the bulk of the mass of each

growth d
Role of 1
Wilson, University of

cel

the .,:;;omlcn e lung, these interstitial mast cells apparently
granule. by fusion of the perigranular membrane surrounding

degranulate
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i les. with an invaginating cell mem-
in addition to performed_ hista-
), heparin, and eosinophil

the medi i g
brane. The mast cel:;rdconmt'rl;sj;mmine
i in (5-hydroxy

::rll::clrl'cls::g::m;'aclér (ECF-A). The release of ECF-A pﬂrﬂ“t;l]:
that of histamine. Whether the intravasculat pasophlls_havemial
potential to migrate from that compartment into ll.le mt;rs il
space is unknown. Electron microscopic _obscrvauor&] ol.ients
support such migratory activity. Lung Im‘xps!cs from 2 pﬂl e
on cardiopulmonary bypass showed significant dcg:anu‘n.

ACADEMY OF SCIENCE

oral hygiene index. Serum ascorbic acid determinatjon.
made for comparison. .

The results of the dental e\!aluauon showed that vitamin
status was satisfactory or margmal for most subjects of g ages
About 27 percent of 648 subjects in all counties were of mar.
ginal to poor vitamin C status and lhe'others were satisfactory
These data correlated positively with vitamin C levels found i,
the serum. Only one percent of these subjects had low (o ds
ficient levels of serum vitamin C. The caries conduciveness
t gave a picture of the immediate dental hygiene p

S were

as-

(e d. Degr

when pre- and post-pump biop were p granu
was ral:'e]y founl:iolo be complete in any of the post-pump llﬁ“f-
Likewise, it is known that this reaction ls'seli limiting and de-
pletion of all of the stored mediator is difficult to accomplish.

of these medi: can be individually assayed and have
been found to be clevated in blood samples taken from‘ pul-
monary blood following diopul ry bypass proc
These di: may rep a h for
the preservation of the pulmonary vascular network and the
parenchyma of the Jung, following prolonged periods of stimu-
latory damage to the lung, rather than the basic mediator of
pathologic cellular alterations which have been documented
following bypass pr It is quite likely that the lung has
its own unique system for anticoagulation and fibrinolysis, which
is letely sep and ind d of that described in the
peritoneal cavity, (Supported in part by the Upjohn Company,
Kalamazoo, Michigan.)

Doxapram Hydrochloride, A Potent Pharmacologic Ventilatory
Drug Which Acts on the Brain Stem, James W. Wilson, Uni-
versity of Tennessee Center for the Health Sciences.

The effect of doxapram hydrochloride on the cardiovascular
system was observed in 10 dogs during a two-hour period of
hypotension induced by slow venous bleeding to a mean pressure
of 30 mm Hg. The drug (Doxapram) was given as a pharma-
cologic stimulant to offset the apnea of shock and produce
better ventilation. Improvement in the cardiac statys was evi-
denced by a sharp rise in the cardiac output, The systemic
arterial pressure a'so increased, while systemic vascular resistance
remained essentially unchanged. This pressor response was
greater in hypotensive dogs than in the normotensive controls.
Cardiac work was also sharply increased and central venous
pressure changes were insignificant, This suggested a marked
improvement in cardiac function, The venous admixture was
calculated and these data suggested a concomitant decrease in
the pulmonary shunt seen in shock animals. Even though oxygen
consumption did not rise significantly, a comparable increase in
oxygen availability was found, These significant data suggest the
improvement of flow and ventilation-perfusion (V/Q) ratios.
No convulsions could be induced when the drug dose was
doubled three l.imes. This finding suggests that the drug acts on
n_lcdullnry respiratory centers without adverse cortical stimula-
tion as a side effect. Electron microscopic examination of the
pulmonar.y‘vascular tree and the parenchymal architecture re-
vealed minimal cellular disruption, which has been reported as

were not demonstrable by either Ij
The kidney and the bowel did not s
of shock. All ten of the dogs wer

ght or electron microscopy.
how the characteristic lesions
€ resuscitated and allowed to

animals. (Supported in part by th
Richmond, Virginia,) d

?nsA::;:.vmenr of the Oral Hygiene Status
in Six Tennessee Counties, Q. 1, Adams, T i
versity; W J. Seibert and H A. Moses, Me,ha:rr;n::s:;icuslm(l:euunb

Approximately 128 families with 648 family membe, o one
hléicks and 153 whites) r ing six West Te; s il
(Crockett, Dyer, Hardeman, Hender: pnties
participated in this study., X0y Taliderdals and Tipton)

0f Selected Families

The oral assessment was made wusi i
T ng the | o
test. the fifteen minute carjes conducivcgncss le::g::tl( x:z;:::]ggu:
ifie

eeds

as compared to the long-term picture described by the oral

hygiene index.

Out of 648 subjects tested, 209 were bighly or extremely
susceplible to caries and oral hygiene status of 582 was fair (o
poor. This was true for all age levels.

It seems quite evident that oral hygiene (cleanlines) js grossly
neglected and an intensive program of health (dental ed“‘:‘“iun,)
and health care services is needd.

PHYSICS-ASTRONOMY SECTION

Marvin Tidwell, Chairman

Laser-Driven Fusion—A Prognosis. Jacque Srouji, University of
Tennessee at Nashville,

Laser-driven fusion, in contrast with the longer-studied and
more familiar magnetically-confined fusion (CTR), depends on
the laser-initiated release of explosively-generated fusion energy
from an inertially confined fusion pellet, Analyses show that this
process can be produced at an interesting level of efficiency only
if the pellet is very highly p d into an op diti
Ior. ignition and subsequent explosive burning. Although the
dqsuc_d conditions are well-known, major uncertainties presently
exist in many features of the physical phenomena of laser-inter-
action, cnergy transfer, and compression. And, present experi-
mental results are far short of a demonstration of scientific
feasibility, the compressions achieved being too low by a factor
of 100 to 1000. Implosion velocities have been achieved which
woult'i.be sufficient to produce ignition in large pellets. These
velocities. h.ave, however, been associated with strong irreversible
shock h_cau_ng, and thus are of little relevance to the conditions
of quasi-adiabatic heating essential for high-gain pellets.

This paper, an of the ing and scientific
f‘CBSlbl.ll.ly of laser-driven fusion, is largely based on studies and
site visits carried out in the period from February, 1975 to
May, 1976, The studies in reactor design considered in this
report have assumed high pellet gain and have not included
assessments of pellets of classified design which have higher
gain and altered output spectra,

beh,.:c ems_ that "fe only laser technology which presently can
However, th Wwith some fid to reactor scale is CO..
classified’ ¢ ¢ problems of Jaser-pellet interaction (with un-
very sevi argets) at lh? CO, wavelength of 10,6 microns are
ofryoxh ere, so that feasibility appears to depend on the success
sufﬁcie;:] P:lllel designs. 7‘!0 other laser technology has been
expansionyt eveloped 1o give even a low confidence level of
and HE | o rea;clor scale, pulse rate, and efficiency. The iodine
of unde, m?" Or example, are interesting but far from a level

Tstanding n.nd P"f"m]ﬂncc allowing projection to reactor
in laser research is clearly needed,

feat ilized
because of unfavorable pellet p;:sl::scs ok CO3: exnaot: be willizd

Energy Envi, . 5
Univgsily’,ww"mem Simulation, John Czirr, Austin Peay State

Ener,
in bolhgy “sl:or;:gse:sare real, and all of us are directly involved

Simula ivi S and the effects, The Energy-Environment

man Dl:’cresw:i\dl{h: isplays the relationship between the demands
ener, :

our fossil fue| resources.sy System and the eventual depletion of

The Enui .

the cnerEx;e;gy E1mm'°nmem Simulator, an electronic model of
is a realisti. uf,’p y-d émand system including environmental effects,
b stic decision-making game based on current information
about energy lies and cnergy 4 -

e

SCIENCE AND MATHEMATICS TEACHERS
SECTION
Bernard W. Benson, Chairman
Teaching Photography as a Chemistry Unit. Mildred B. Perry,
Clarksville High School. i i
For the past Six years.‘l have includsd a unit on photography
: " my plans for chemistry classes. Topics covered include
in eras, film and paper, solutions, film developing and print
”",'d,.g'smden:s find the unit very interesting and are highly
xmn:ﬁ“t'ed‘ It has proven to be an excellent way to teach applica-
. istry.
:;on‘su(;i:?;’?‘d‘; Procedure to Effect Change in the Science
Curriculum. Charles W. Gee, Milligan College and William N.
pafford, East Tennessee State University. .
The past decade has seen many excellent science programs
adopted by school systems, but in many cases the adoption has
ot resulted in an improved science curriculum. In order to
n are. the successful implementation of new science programs,
fnsis pecessary that a specific plan be developed and followed.
l(l)ne possible procedure involves the following steps: (1) develop
among teachers an awareness of the need for change; (2) make
hers-aware’ - of ilable options; (3) select an option based

on input from as many individual teachers as possible; (4) locate

Abstracts 71

—

4. Appropriately  designed inslitutes, science courses, oOr
sclence education courses are capable of producing signi-
ficant growth in teacher and/or student understanding of
the nature of science,

- Both past and concurrent involvement in science courses
appear 10 influence the degree to which students may
profit from experiences designed to improve their under-
standing of the nature of science,

Undergraduate Research in the Small College. Betty W. Giese-

mann, Bryan College,

A program of undergraduate research in biology and chemistry
has been carried on for the past five years at Bryan College.
The program has had some very favorable results and some
disappointments, but generally has been a gratifying experience
for the students and participating faculty members. The areas
of research have consisted of biological research, a four-hour
course, independent studies in chemistry or biochemistry, and a
short research program during the second semester in organic
chemistry.

Some of the problems identified with the program have been
in the following areas: choice of area of investigation, type of
student and preparation, number of hours of credit awarded,
scheduling of discussion of progress, and communication. Some
of the rewarding aspects of the program have been: development

of resp y in individual students, increased enthusiasm for

teacher-leaders and educate them thoroughly in lhe. “ d
program option; (5) implement the program by training all
hers with her-leaders serving as group leaders and con-
ltants; and (6) ly evaluate and revise the program.
Impl ion of BSCS Coll Minicourses in a General
Bh;lagy Laboratory, Jean K. Tuech and Dianne C. Pope, Chris-
tian Brothers College. ) .
BSCS collegiate minicourses were pioneered at Purdue Uni-
versity as a student-oriented, i ial alternative to tradi-
tional lecture presentation of introductory college lbmlogy. »Each
minicourse covers limited subject matter apd requires manipula-
tions and observations by students as they listen to cassette tapes.
The minicourses have been adopted for the laboratory portion
of a general biology course for science majors at (‘Zhns'uan
Brothers College, This program differs from Purdues, since
regular lectures are retained; selected laboratory work is con-
verted to a self-paced program using published BSCS collegiate
materials, This was done because the minicourses offer .guldltd
inquiry approach, self-pacing, self-correction, and further inquiry
according to interest and ability.
Mini were coordi

d with lecture topics as ‘“‘core”

(fundamental) or “ ion” (enrich ). Completion of mini-
courses plus experimentation, reading, etc., were assigned point
values for grading purposes. Req for num-

bers of core minicourses and the point spread for determining
cach final grade were posted. . . .
A Laboratory Exercise on Photoaxis in .Terreslrml Isopods.
J. R. Freeman and P. B. Perfetti, University of Tennessce at

lab Y. ise testing ph is in terrestrial isopods
was devised, Petri dishes which had one half of their tops am‘l_
bottoms painted black were used to house each test run ol
animals, Comparisons were made on the numbers of animals in
the black halves with the numbers in the clear halves ane;
timed exposures to darkness and illumination. By the use ge
different levels of statistical analyses, this exercise could
adapted to students in junior high, high school or college. .
A Review of Empirical Siudies Pertaining 10 Teaghm;.'ﬂ . dn‘;tl
ifﬂfnins the “Nature of Science.” Philip M. Mathis, Middle
ennessee State University. . .
Fourteen empirical slu)éies pertaining to teaching and l;:rmr‘g
lhfﬁ nature of science have been exanu‘n:cll apdns analyzed. Resu
of these studies support the following conclusions: .
L. Both Pmspej:gve and experienced teachers of scicBte have
an inadequate understanding of the nature o_f scxe:'ne w.:hers'
2. Little, if any, relationship exists between science eackey
understanding of the nature of science r_md :_hc qua
3 ‘g‘“ality of their academic course \svcoi:l;c-en ::;ecrlr‘cce“ i
- No relationship exists be > *
standing of the nature of science and length of teaching
¢xperience in science.

the major discipline, group learning and teamwork among stu-
dents and faculty, communication and learning from others at
annual meetings, and an increased awareness of the role that the
experimental method plays in advancing knowledge in the
sciences.

Discovery Learning and Inquiry Strategies: A Historical Per-
spective. Carlton H. Stedman, Austin Peay State University.

Any attempt 1o identify and explain the origins of inquiry and/
or discovery oriented instructional strategies in American schools
seems to necessitate taking a close look at two general ghe.-
nomena: one, the nature and perception of science as a disci-
pline as it was interpreted by carly American science practitioners;
and, two, a general perusal of the historical development of
schools and their curricular programs and ideals.

Science in early America, up to the mid-1800's, had seven.'al
characteristics which probably would preclude the use of in-
quiry strategies as generally defined. Among these were:  a
reliance on the Baconian perspective of practicing science which
“disdains” hypothesizing and theorizing, a dominance of lhcolog_):
in directing scientific thinking toward a divinely “guurameed_'
uniformity in nature, and the general absence of “pedagogy
as a respected discipline.

Teaching for Learning. 11. Hear Thyself Talk. Rubye P. Torrey,
Tennessee State University. .

Since the renaissance in inorganic chemistry about lweply-ﬂve
years ago, there has been an exponential rate of _growlh in both
academic and industrial inorgani h as evid d by the
number of published articles in journals and the number of
texts appearing on the market. The‘ leachm_g of inorganic

istry has an ard task in many instances.

At Tennessee State University, the idea of .Round-Table-Tulk_s'
has been introduced as a ped: ical techn The “Talks
are tape-recorded, after which the students listen to 1he.tapc(s)
and write a critical analysis of lhemsglves and/or of lh?ll‘ peers.

The purposes for using |his_ lcchmqu: are: (1) o ln(rodm
students to the literature of inorganic chemistry, (2) to give
students experience in making oral presentations ol: chcrpgcal
knowledge, and (3) to give students experience in making critical
analyses of themselves and of their peers.

ZOOLOGY SECTION I
Michael L. Kennedy, Chairman

ic Variation in Orchopeas leucopus. Ollar S. Fuller
Sn‘: L;:ii:;] L. Kennedy, Memphis State University.

Geographic variation was assessed  in the ‘ﬂga, Ofc'lQPﬂl-Y
leucopus, using univariate and multivariate statisticak ll.'chmq‘ues
on scaled data. Eleven male and 14 female morphological
haracters were used in the analyses. Mpl_cs were sampled from
is localities and females from 22 localities. Animals from the
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western, weste! torn United Statos
fen R u::rln and northeastern

group differently than those in the nor
Unied States. Ol.’ lewcepus found on Sigmadon cluster differently
than those from other host genera. Evapotranspiration an
longitude were found to be signifieantly corralated with mor-
phalogical vaiiation.
Ineraspecific Varlation in the Hispid Cotion Rat, Sigmodon
Wispidus. Michael C, Wooten and Michael L. Kennedy, Memphis
State University,

Intraxpocific variation wax examined in 246 hispid catton rats,

don hispidus. Those spocl rop 22 loealities from

Tennewee, Arkansas, Mimissippl, Texas, Louislans, Missourl,
and Oklshoma, Multivariate analysos of 20 morphological char-
acters were used during this investigation, Colton rats were
found (o show Interlocality hetorogeneity. However, resulls of
the morphological unalyses show cotton rats from the aroas
‘tudied 1o be very similar.
Co relation of Environmental Factors with the Geographic Varia-
tion of the IDwarf Crayfish, Cambrretlus puor. Carlene L.
Chambers, James F. Payne and Michael L. Kennedy, Momphis
State University.

Eleven environmental variables wore analyzed with respeot to

geographic varfation in (he dwarf crayfish, Cambarellus puer,
described earlier (Chambers et al,, 1976). Variables analyzed
included mean Junuary temperature, mean July temperalure,
menn unnua) temperature, precipitation, heating degree day,
cooling dogree day, Iatitude, longitude, nltitude, ovapotrans-
piration, and river drai Evap iration and longitud
were rignificantly correlated with morphologle variation in C.
puer. Net primary productivity nppeared 1o Influonce body size
in these nnimals,
Description of the Adult Male of Allonarcys comstocki (Smith)
and Re-cxamination of Phyletic Relationships within the Ptero-
narcidae (Plecoptera). C, H. Nelson, University of Tennessee at
Chattanooga,

The adult male of Allonareys comstocki (Smith) Is described
for the first time, The adult specimen was reared by D, C.
Torter and M. L. Liule from n lost_instar nymph collected in
Sencca Crock, Pendleton County, West Virginia, Characters
sorving to distinguish the male of this species from other mem-
bers of this genus are discussed, Identification of the male of
A. comstocki means that the adult maole und female of every
described species within the family Preronarcidne s at last

inatlon ‘of ‘il

known. Hence, u re of phy relutionships within
this family is undertaken. Numorlcal phenetic measures of
relationship include the UPGMA and WPGMA, Quantitative
cladistic methods include those of Farrls (1970) involving the
z;,o['lnl;;cl‘lon of ; Wagner Network.
iribution and Ecology of Bais in the State of Colima, M

Michael J. Harvey and Michael L. Kennedy, Mcm;inln Pgtl::;
University; Troy L. Best, Enstern Now Mexico University,

During periodic visits to the state of Colima, Mexico, from
1972 w0 1976, 726 bats, representing 25 spacies, 19 gener'a and
8 familics, were collleclzd. More than 1000 additional bnu'were

; , oand released, All i wel

by the use of mist nets and Tuttle bat traps, Hanu:lei t::l:'l':::g
r-npd in elevation from sea lovel to over $000 ft and included
tropical deciduous forest, mountainous thorn forest, tropical
lowland forest, and mangrove swamp, Families represented were:
Emballonuridae, Noclilionidae, Mormoopldae, l'hyllonomnldu'
Desmodontidae, Natalidae, Vespertilionidae, and Molossidae ’
:'mvfy p‘/' I:l iuz-g)rla Jrom Streams and Ponds in Rulhcr/o'rd
‘ounty, Judy A. Cooper and Ralph Shn
Fonny 10 2 p rp, Middle Tennessee
Survey of the Suctoria from Sireams and Ponds in Rutherford
County. Judy A, Cooper and Ralph Sharp, A
Sotnn. i o p} arp, Middle Tennessee

Suctoria identified were collected from six speci
and from slide traps placed at four stations nlonrlh:l“?:nugg::
of the Stones River, Rutherford County, Te S i
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ption, species of luns found attached 1o
Giffered from those found atiached fo slides. e
A Preiiminary Survey of the Soll Protozoa from a Cedar (jiqq,
in Rutherford County, Tenneasee, Elaine Martin and Ralph
Sharp, Middle Tennessce State University.

Soll samples from IFIV'I- arass, lhﬂlh. lhrub-codur and
cedar-hardwood communities In a cedor glade southwey of
Mutfreesboro, Tennessee were examined for protozon, Sampley
were collected in Juno and October of 1974, They wore oy
amind weckly for five months and then poriodically through
June of 1976. No significant differonces were found in specie,
composition from the different communities.

A wide range of species was observed among the nukeqd
amoebae, Nagellates, clllates and but rey Ives
of the genus Colpoda, typleally the most common soil cilintes,
were consplcuously rare. All morphotypes of testacen were
ropresonted, but the “Arcella™ types were rare and the crypio.
stome types were inactive.

Activity Patterns of the Troglobitie Grotto Salamander, Typhio.
triton spelaeus, Willlam H. Weatherred, Jr., und Michael J
Harvey, Memphis State University. '

Activity patterns of the troglobitic grotto salamander, 7yphio.
triton spelaeus, were studied from 24 May through 27 Augus
1973 at the Orark Underground Laboratory, Taney County,
Missourl, Thirty-two sslamanders were marked for Individual
[dentification, Activity data were gathered during 213 two-hour
obsorvation perlods scheduled 1o give equal covorsge for all
hours of the 24-hour cycle. Over 75 percent of all observed
nctlvity occurred botwoen 0300 and 2100, during the epigean
daylight hours, Activity was grentest botween 0800 and 1700
minimum activity was recorded botween 2200 und 0400,
Observations of a Baldface Hornet's Nest. Mildred B. Perry,
ltltlln;lllﬁ:lvﬂ)le High School, (Duplicated abstract provided was

ogible,

An Anomaly in the Reproduction of the Tardigrade Macrobiotus
arcolatus, Diane R. Nelson, East Tennessee State University,

Tardigrades from (he moss L don were Intained for
ten days In n Petri dish in which the water was oxygenated
daily, Several large Macrobioms adults with developing eggs
in the ovary were scen moving actively after the sample was
sonked in tap water, After ten days, numerous free oggs and
Inrge adults of M. areolatus were found and mounted in Hoyer's.
In the genus Macroblotus, eggs are usually deposited oulside
the exoskeleton and develop projections or ornamentations after
deposltion. In only a few species, smooth cggs nre deposited
within the exoskeleton,

One tardigrade with a single spiny egg in the exoskeleton
was observed as it molted. The tardigrade escaped from the
exoskeleton, leaving the egg Inside, nnd then ceased active move-
ment a8 {t clung (o the oxoskeleton, The egg, cxoskleton, und
adult were then mounted in Hoyer's and identified as M, areolutus
although the adult lacked mouthparts, Other exoskeletons con-
taining spiny M. areolarus eggs were nlso located,

ZOOLOGY SECTION 11
Charles J. Biggers, Chalrman

Llectrophoretic Hemoglobin Patterns of Four Species of Pero-
mycus. Phyllis K. Price, Melvin L. Beck and Michuel L. Ken-
nedy, Memphis State University.
heOlyacrylamide gel electrophoresis was used to examine
emoglobin patterns of Peromyscus maniculatus, P. leucopus,
ka 1 col from Oklah Ar-
nsas, or T Threc hemoglobin patterns were
l’";onlcd In P. latus from T ; Oklahoma P. mani-
;}‘b;":‘; were monomorphic, P. leucopus and P. gossypinus ex-
tended |Zn:l::::“h;m‘?ll°b‘“ bands, All Peromyscus exmlnlm;:l
N L]
ol{wr areas, anding patterns reported for these specie

from turtles were found attached to nigal

peritrich stalks, or attached directly to :helcun?»l::ew:l‘\z ﬁzﬁmc
Suctoria attached 1o slides in a irap left at collecting nlm':‘m’
34 days. Eight species of suctorians were collected from t:r
turtles and ten species were collected from the slide traps, wm:

Che Study of Liomys i d Li ;

pictus.

Jon C, Stanford, Melvi o S e W oms nedy,
M:mphlf State Unlvarm; L. Beck and Michael L. Kenne

- Y

wore analyzed from bone
g;lriruw cells of Liomys frroratys and L. pictus collected in
ma, Mexico. A diploid number of 60 and a fundamental

Abstracty -

an—————

umber of 62 was found for L. irroratus, whereas 1. pie
gld g diploid number of 48 and a fundamental number «(,rh 2;.'

s son determining mechunism of both species wan of (e

ploal XX/XY type, L. Irroratus possessed o Inrge submern
centrle  X-chromorome, but the X-chromosome of L, picrus
was metagentric, Both specles powsessed o medium-sized sub.

atacentrlo Y-chromosome, No intralacality and/or interlocality
romosomal polymorphism was observed in ecither wpecies,

Karyatyple Study of Bufo woodhousei fowlerl. James T
Muhan and Melvin L, Beck, Memphis State Univeralty,

Bujo woodhousel fowlerl possesses - diplold number of 22
and a fundamental number of 44, ‘The karyotype i composed of
metacentrle and  submotacentric clements, with wix puire of
relntively large and five palrs of relutively small chromosomes,
A large secondary constriction s found nenr the centromere of
the largest pair of chromoxomes, This secondury constriction
was shown by silver staining to be the nucleolar organizer region,
Constitutive heterochromatin was localized in the mitotic chro-
mesomes by tho C-banding procedure, Heterochromutic seg-
ments were found in the centromeric reglons of all chromosomes,
In additon, the nucleolar organizer reglon wan found to be
haterochromatic.

Chromosomal Study of Microtus pinctorum. Norman [, Donati,
Malvin L. Beck and Phyllis K. Price, Memphis State Unlversity.

Somatic metuphase chromosomes were analyzed from bone
margow cells of Microtus pinetorum tuken in western Tennessce,
This speelos was found to possess u diploid and w fundamontul
number of 62 which Included 29 pairs of large to small
agrocentrle chromosomon, one pair of small metacentric chromo-
somes, a largo submetacentric X-chr me, and o medi
sized Yechr No ct | polymorphism was found
In any of the specimens examined.
Locallwation of Constitutive Heteroch i in the Newroblast
Chromosomes of Drosophiln virilis and Drosophiln hydei, Melvin
L. Beck, Memphis State University,

o nourobl l of Drosophila virils and Droso-
phila hydel were stained for constitutive heterochromatin utilizing
Csbanding techniques. In 1. virilis the proximal halves of the

with the ption of the dot chromosomes, were
found to be heterochromatic. The tiny dot chromosomes showed
no detectable heterochromatic regions but instead stained lightly
like the euchromatic regions of the other autosomes, The proxi-
mal reglon of the X-chromosome was heterochromatic but was
didived into three darkly-stained regions and two small lighter-
stained arens in loss lensed X-ch ymes. The Y-chromo-
some stained dmrkly and appeared to be almost entirely hetero-

omatle,

Thoe autosomes of D, hvdel possessed very little heterochroma-
Uin, In this species most of the heteroch in is localized in
the sex chromosomes, One arm of the X-chromosome was
heterochromatic while the Y-chromosome appeared to be entirely
heterochromatic,

Bffect of T. ‘emperature and Salinity on Muscle Chloride and Wa-
ter Distribution in Channel Catfish, Ictalurus punctatus. Kenneth
B. Davis and Cheryl A, Goudie, Memphis State University.

Chloride regulation and intra-extracellulur water distribution
was compared in muscle tissue of channel catfish ncclimated to
0, 7.5, and 11 g/1 sodium chloride at 10° and 22°C. Plasma and
musclo chloride concentrations incrensed in fish held in water

‘Porchloremic to the chloride concentration of fresh water ac-

mated fish. Water content in muscle tissue was only slightly
decreased in fish held in a hyperchloremic medium; however,
exiracellular water volume, estimated by the chloride space
mathod, inoreased sharply. These effects were more dramatic in
fish ucclimated at 22° than at 10°C. Cellular dehydration appears

be more pronounced at high temperatures, since total tissye
water changed slightly while extracellular water volume increased
markedly, Little difference in plasma or muscle chioride concen-
trations occurred in fish held in salt water concentrations iso-
chloremic with plasma from fresh water acclimated fish held nt
cither 22¢ or 10°C. ol
The Effect of Environmental Calcium on the Regulation of I la’-'l-
ma Sodium and Chloride in Channel Catfish. Darrell Crls:!]: I
Vitginia M, Norton and Kenneth B, Davis, Memphis State

Environmental ¢ it concentration hos besn implicsied in
"’::',';"L‘:m"“'f"""' fon regulation in fish. (nfed chnn:‘: catfish
und caleium "',f:“'"""/011. nged 1ap water (culcium 1 mg% )
and then & i lII"’!“ lfl" T WNER HCI0 MR ur IHES e
§itish indei pled. Plvsma chloride levels were significantly lower
oy o delonized (980 + 7.9 mbq/1) and uged tap water (96.3

mE/1) than fish held in calcium enriched 1sp water
CHTHEA LY mEy/1) Plasma sodium of fish held in sged tap
water (171 47 mby/ly wie significantly lower when com-
pured with fish in defonized (1398 + 1,4 mEg/1) and calcism
entiched tp water (1.3 % 1,3 mEg/1). Mortality of cutfish ex-
posed 1o an nealcemic solution of 12 g/1 NaC'l was 87.5% after
AR hours, while there were negligible mortalities in- groups with
culedum ndded 10 the vnlt water.
Ammonta Production by Unfed and Fed Channel Catfish in a
Recirodating Ruceway, ¥, Lynn Walker and Bill A. Simeco,
Momphis State University.

Channel catfish were eultured for 140 days In @ recireulating
racewny tystem, A In production by fish maintained for four
diys without feeding remained constant over 1 24 hour perlod at
o rite of 0,050 mg NH/Kg fish per minute, At feeding rates of
(.7, 0.7, and L4 percent body weight, the ammonia produced over
a 24 hour petiod was 0,0225, 00211, and 00211 Kg NHy/Kg
foud, respectively, Ammonta production peaked 6 hours afier
feeding b ench level; but as feeding levels incrensed, the percent
production i the neat 18 hours increased, Biological filters re-
sponded quickly 1o incrensed ammonin levels and the rate of
nitriflention incrensed with increned nmmonia levels up to a con-
centration of 4 ppm, The maximum ammonia brenkdown by the
fitter was 0,118 Kg NHy per day, Produetion of ammonin above
this level exceeded the capacity of the filters and renullcd'ln tom-
porarily clevated ammonin concentrations in the system. The ca-
pacity of the biological filter thus limited the amount of food
that could be used und thus limited the daily fish production in
the system. .
Fishes of the Rin Armeria, Colima, Mexico, Malinda E. Crane
and Bill A, Simeo, Memphis State University; Michuel Stevenson,
Tulane University.

Fish weie collecte
during Junuary of 1975 and

d from the Rio Armerin in Colima, Mexico,
1976. ‘The stream varies from a nar-
row, rocky-bottom stream near its origin 1o u broad, sandy-
bottom strenm more than 100 feet aeross near where it emptles
into the Pacific Ocean. Drag seines, cast nets and an experimental

i Hecti localities. Fish repre-
il net were used in ¢ from 11

; ing 14 families were collected: Syngnuthidae,
senting the lull()‘w i u Nere, Enlieuled s SymstiTfnes

Characinidue, C| C L
Mugilidoe, Atherinidae, Bothidne, Cichlidae,

e, G , and Eleotridae,
e ol (o Evolution in Endemic Ground-

Polymorphism and Convergent
I)Iw';hllm Nasure Antillean Termites. Virginia Ann Spaeth, Uni-

rsity of Tennesseo at Nashville,
"'I‘!hi{; study is based on twelve species of termites (Termitidue),
endemic to Puerto Rico, Hispaniola, and Cuba. They live in
damp, 1otten wood in contuct with the ground, or go s?vernl
feet into dirt beneath the ground, This is contrast to ;::ocm of
ich build conspicuous nests or mounds.
N of the molar plate of imago

< ing clectron microscopy
e these endemics into two phyletio lines. One

rates
n:lend}:m“s;:c';:n with only monomorphic soldiers, and is most
closely related to Nasutitermes. The second line has dimorphic
and monomorphic species, and is most closely related to the
mwr:lu'rnm-VclncIlcrme.r-()/tu.rlmmn line .from S.outh America
and Panama, with trimorphic and dimorphic soldiers, This line
is not found in the rest of Central America, Jamaica, or islands

illes. Until T discovered six new imago castes, the

sser Ant
:url;:l:;:phi'; soldiers of each line were classified together due
1o superficial resemblance.

COLLEGIATE DIVISION
Richard Raridon, Chairman
(Geology, Geography, and the Fall of Fort Henry. Clark K. Cau-
y te Univerity.
sey, Awsin el e Fort Henry in Stewmt County, Tennes-

Confederacy, .
m-F ‘:;a:hlcilc first line of defense on the Tennessee River. The fort
) Wil

Gerridae, Carangi-
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