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your students can learn more about radic communication as
a self-motivating learning tool?

The purpose of this paper is to give information to teachers
about how they can incorporate into their classes this growing
medium of communication and at the same time spark interest
in their classroom activities.

Research Participation Programs at Department of Energy
Facilities. A. WoHLPART, Qak Ridge Associated Universities.

Oak Ridge Associated Universities, a not-for-profit corporation
of 45 colleges and universities, administers for the Depart-
ment of Energy research participation and lecture programs. The
purpose of these activities is to provide channels of coopera-
tion and communication between colleges and universities on
one hand and Department of Energy laboratories and tech-
nology centers on the other.

Opportunities are available for faculty members, graduate
and undergraduate students in the physical, life, and social sci-
ences; mathematics; and engineering fields to participate in the
on-going research and development at fourteen Department of
Energy facilities for either short or long terms. A faculty ro-
tator program at the Fossil Energy Headquarters provides the
opportunity to participate in program planning and review.
Under the auspices of the Travel Lecture program, personnel
from Department of Energy facilities and universities visit cam-
puses to present lectures and seminars and to participate in
colloquia.

“Evaluating Science Fair Exhibits from a Metric Perspective.”
BERNARD W, BENsON, University of Tennessee at Chattanooga.

The assumption that all measurements in science be reported
using SI metric standards was tested through an evaluation of
the exhibits presented at a 1978 Regional Science Fair. The
data collected did not support the above seated assumption.
The data will be enumerated and analyzed. Specific recommenda-
tions for teaching SI metrics and for applying SI metrics to
science fair projetcs will be proposed.

The Advantages Associated With the Development of a Sci-
ence Room in the Elementary School. Jack RroToN, Kingsport
City School System.

The judicious teacher attempting to capitalize on the inherent
interest of children by providing opportunities for *hands-on”
science experiences is often times confronted with many con-
straints that can dampen the enthusiasm of the teacher. Science
materials and equipment in many instances are scattered through-
out the school building with little effort for the centralized
control of science materials. In many cases, both software and
hardware are stored in the school library whereby teachers may
check materials in and out as needed. However, one of the
weaknesses of this system is that many times when materials
are returned, certain items that have been exhausted may go
unnoticed, therefore, creating frustration for the next teacher
that utilizes the materials. This is especially true for “k.it_s" that
typify some national science funded projects. Even with the
best effort to eliminate this restraint, this 1S not an easy problem
to deal with. Many problems associated with teaching science
in the elementary school can be eliminated with the develop-
ment of a science room. This i8 not to suggest that a
science room will serve as a panacea for all problems.
Neither should it suggest that the science room 1S a
substitute for existing science learning centers in the
classroom. The opposite is true—a science room can support
and enhance existing learning centers. Several advantages as-
sociated with the elementary school science room will be con-
sidered based on past experiences in the Kingsport City School
System.

Four Generations of Polydactyly Type II. T. E. HEMMERLY,
Middle Tennessee State University.

The diagramming and analysis of family pedigree charts is a
useful technique in the teaching of genetics. A family chart in-
cluding members of four generations, some individuals whom
possessed the condition designated as polydactyly type II, was
presented as an example of an abnormal trait determined by a
dominant gene with variable expressivity.

Development of a Group-Demonstration Test for Piagetian
Tasks. C. H. STEDMAN, Austin Peay State University.

Piaget and others have attempted to identify the presence
of mental structures in children by administering tasks designed
to evaluate very specific behavior. However, lengthy and de-
tailed interviews, as valuable as they are, become rather im-

' . type of group assess-
for the classroom teagh_er Sfome _
gr:rftu Ciflnuld be valuable providing it had reasonable instruc-
jonal validity. ‘_ _
mi group ge:st was therefore designed and it was used to test
wing hypotheses: _ | S
thfi f"{;'l]l]: sc%;reswmade by third-grade t':hll_dren on Piagetian
task-s during interviews will not differ significantly from their
' test.
scores made on a group-demonstrauon . = _
hmi Scores made on individual task items will not differ sig-
nificantly when interview scores are compared to group test
scores, _ _ _
3. There is no significant relationship among sex, group size,
or sequence in administering the test and total scores made on

the interview or group test,
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BrL A. Stmco, Chairman

A Study of Herpetomonas muscarum. MiLTtoN W. RILEY, Lee
College. _ _

Herpetomonas muscarum 1s a protozoan parasite commonly
found within the alimentary tract of the common housefly,
Musca domestica. It has previously been reported that these
flagellates could survive the pupalﬁ stage of various Diptera.
This paper not only documents this phenomenon but presents
some of the morphological changes that occur in the parasite as
it withstands pupation. This (and associated) phenomenon along
with others, is also examined as a possible continuity of host
and parasite life cycle which might insure the survival of the
trypanosomatid species. o

Effects of Ultraviolent Light on Hymenolepis diminuta Ova
and Cysticercoids. W. DoNALD McGAvock, KATHRYN E. Howarp,
East Tennessee State University. .

From this study, it is apparent that ultraviolent radiation pro-
duces deteriorative effects on the ova and cysticercoids of
Hymenolepis diminuta. In most instances, development was im-
paired, but the irradiation was not totally lethal to all.

Wave length 2537 X and a distance of two inches between
the exposed material and source of radiation were the selected
constant factors in this experiment. Time exposures were the
variables. Exposures following the fifteen-minute irradiation pe-
riod produced the most damage to the ova with an accom-
panying decrease in cyst viability.

The infective rate of irradiated ova and cysts was observed
and found to be significantly less when compared with the
infective rate of controls.

A Thin Section and Freeze-Fracture Study on Membrane
Characteristics of Spermatozoa From the Isopod, Armadillidium
vulgare. JAMEs F. ReGer and MALINDA E. F1TZGERALD, Univer-
sity of Tennessee.

Membrane characteristics of mature spermatozoa examined
by tannic acid processing, thin sections and freeze-fracture reveal
four, specilialized particulate zones. Three occur at the juncture
of nucleus, acrosome and cross-banded tail. One occurs as a
repeat, periodic array of particles situated the length of elongate,
cross-banded tail typical of pericarides, The three groups of P
face particles situated at the juncture of nucleus, acrosome and
tail include: 1) clusters of 8-10 nm size particles, 2) a linear
array of 8-10 nm size particles extending the length of the
acrosome, and 3) 8-10 nm size particles arranged in an ortho-
gonal pattern. The periodically arranged plasmalemmal P face
particles situated the length of the tail are in precise register
with the major 70-72 nm repeat order exhibited by filaments
of the tails. Evidence will be presented to show that all four
sets of particles were associated wtih inner membrane densi-
ties, and where such particles are ordered the inner membrane
density is of the same order. This data will be discussed in terms
of the possible significance of such association.

Arsenic-induced Inclusions in the Parenchymal Hepatocyte
vf a Freshwater Teleost. ELsiE M. B. SorenseN, Roranp E.
HeNry, and RuBeN R. MiTcHELL, The University of Texas.

The direct exposure of Lepomis cyanellus (green sunfish) to
arsenic results in the appearance of nuclear hepatocyte inclusions
which become more numerous as both exposure time and ex-
posure concentration increase. Since small quantities of or-
ganically bound arsenicals are volatized by an electron beam,
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X-ray energy dispersive analysis techniques could not be used in
these experiments to either qualitatively localize arsenic sub-
cellularly or quantitatively assess the effect of increased ex-
posure to arsenic. For these reasons, subcellular isolation methods
were employed to determine whether or not the nucleus was
accumulating more arsenic as exposure time increased, as pre-
viously indicated by morphological data. These data indicated
that after three weeks of exposure, twice as many nuclei con-
tained inclusions as after one week. In our experiments the
level of arsenic in the nuclear fraction increased from 12 to
58% between the second and sixth day of exposure while
arsenic in the soluble cytoplasmic fraction decreased from
46 to 17% during the same period. These experiments provide
additional evidence that rapid intracellular transport mechanisms

ponar grabs. One impoundment on the properly receives do-
mestic septic leachate and urban runoff while the other im-
poundment collects primarily agricultural runoff. Environmental
requirements and pollution tolerances of the Chironomidae are
discussed along with nutrient loading and general chemical char-
acteristics of the aquatic environment.

This project was supported by the U.S.D.I National Park
Service, Southeast Regional Office, Atlanta, Georgia.

Effects of Environmental Chloride on Hemolymph Chloride
Concentrations in the Crayfish, Procambarus acutis. P. B. Tor-
RANCE, J. R. Tomasso, and K, B. Davis, Memphis State Uni-
versity.

Exposure of the juvenile crayfish, Procambarus acutis, to

result in the localization of arsenic within the nuclear fraction
and that arsenic is stored largely in the nucleus.

Evidence of Wing Disc Cell Death as a Factor in the Cell-2
Mutant Phenotype of Drosophila melanogaster. T. JiL. WHITE-
HeAaD and D. B. BENNER, East Tennessee State University.

The fourth chromosome mutant Cell-2 is characterized by a
convergence of the L3 and L4 wing veins in the area of the
anterior crossvein and at the wing margin, the absence of
scutellar brustles, and the reduction or absence of ocelli. Using
10-°M acridine orange stain (Spriej, 1971, Neth. J. Zool. 21:221)
it was determined that dead cells occur in the central region of
the wing disc. Wing discs from wild type flies showed the ex-
pected death of basal cells but few in the central pouch re-
gion. Bryant's (1975. J. Exp. Zool. 193:49) wing disc fate
map shows this region corresponds to the margin of the imago
wing, These results suggest that cell death is a factor in the
covergence of the longitudinal veins in the region of the wing
margin.

Water Mites (Genus Arrenurus) of North Carolina, JAMES L.
WrLsoN, The Unmniversity of Tennessee Nashville,

A preliminary list of water mites of the Gensu Arrenurus,
identified from eleven collections made in North Carolina, is
presented and discussed. Species from three different subgenera
were identified. A brief discussion of several new species, not yet
published, will be presented.

First Identification and Phase and SEM Analysis of Echiniscus
viridissimus (Phylfum Tardigrada) Outside its Type Locality.
DiaNE R. NELsoN, East Tennessee State University.

This is the first report of Echiniscus (E.) viridissimus Peterfi,
1956, outside the type locality, and it constitutes a new record
for North America. The tardigrade, previously described only
once from Romania in moss frequently exposed to sunlight, was
collected from a moss growing on concrete-brick posts in John-
son City, Washington County, Tennessee. The habitat is an
open dry area, exposed to sunlight, rain, and winds near a
major road. These dark green tardigrades belong to the “wviridis
group,” which also includes the species perviridis, rufoviridis,
and viridis. Identification is based on observations of distinguish-
ing morphological characters with both phase and scanning elec-

tron migroscapy. Photographs of the cephalic appendages, claws,
and unique cuticular sculpture are presented.

The Odonata of Bay's Mountain Park, Sullivan County, Ten-

nessee. DAN M. JoHNsON and CLiFr ConNey, East Tennessee
State University.

Bay’s Mountain Park (Sullivan County, Tenn.) contains sev-
eral small streams, a 0.25 ha pond, and an 18 ha shallow eu-
trophic lake. Both pond and lake have stable water levels and,
therefore, well-developed littoral vegetation. The pond contains
no fish: the lake has been stocked with large mouth bass, blue-
gill, catfish, and pumpkinseed. Frequent collecting trips to this
area since April 1977 have resulted in our identifying more than
40 species of odonates. Two of these have not previously been
reported from Tennessee: Celithemis verna Pritchard and Lestes
eurinus Say. Adult flight seasons are described for all species.
The apparent coexistence of so many Species raises intriguing
questions with respect to niche partitioning.

Characterization of Water Quality Utilizing Populations of
Chironomidae (Diptera). J. P. SWIGERT, D. STONEBURNER, and
E. L. Morcan, Tennessee Technological University.

Data collected during a year long sampling regime initiated
March 1977 at alternate monthly intervals from two small im-
poundments on the Carl Sandburg National Historic Site, North
Carolina revealed that Chironomidae (Diptera) populations are
the dominant taxa collected in benthic macroinvertebrate petite

85.3 meq/1 chloride resulted in an initial increase in hemolymph
concentrations, but within 15 days levels returned to normal
(203.94-8.3 meq/1). Exposure to hypertonic chloride concen-
trations of 256.0 and 432.1 meq/] (deionized water, constant
darkness, 10° C) increased hemolymph chloride concentrations
to near isotonic levels (267.0+6.1 and 380.3+11.7 S.E. meqg/1,
respecitvely). Environmental calcium (200 ppm) had no ef-
fect on hymolymph chloride levels of crayfish exposed to 256.0
or 432.0 meq/1 chloride for 6 days. Crayfish were able to
osmoregulate at environmental chloride concentrations lower
than their normal hemolymph concentration (206 meq/1 and
osmoconformed at environmental chloride concentrations greater
than 206 meq/1. The carrier at the gills responsible for uptake
of chloride ions from dilute environmental concentrations did
not immediately cease to function after exposure to 85 meq/1
chloride resulting in an initial increase in hemolymph chloride
concentrations which subsequently returned to normal. Unlike

fish, environmental calcium did not affect chloride uptake in
crayfish.

Oxygen Consumption Rates of Selected Species of Freshwater
Sculpins. MArRTHA L. HuGHES, Tusculum College, and R. D.
IkeENBERRY, East Tennessee State University.

A comparative study of oxygen consumption rates of two
species of freshwater sculpins, Cottus bairdi and C. carolinae
was performed at 10°, 15° and 20° C.

The sculpins were acclimated to experimental temperatures
prior to testing. Oxygen consumption was measured by a modi-
fied open system respirometer with dissolved oxygen determi-
nations accomplished by a micro-Winkler method.

The overall oxygen consumption of C. bairdi and C. caro-
linae were not significantly different. Distinct differences in oxy-
gen consumption as a function of body weight at the three
temperatures were observed. The Q,, values for both species
approximated two. Opercular movements were significantly dif-
ferent between the two species at all temperatures. Physiological
compensation in response to low oxygen tensions included both
increased metabolic and ventilation rates. Death rates of the
two species during acclimation indicate C. bairdi has a lower
thermal critical limit than C. carolinae.

Chloride Inhibition of Nitrite Induced Methemoglobinemia in
Channel Catfish (Ictalurus punctatus). J. R. ToMAsso, BiLr A.
Stmco, and KENNETH B. Davis, Memphis State University.

Exposure of channel catfish fingerlings (Ictalurus punctatus)
for 24 hours to 1.0, 2.5, and 5.0 ppm nitrite (pH — 7: hard-
ness — 40 ppm; temperature — 22-25° C) produced methe-
moglobin levels of 20.7+1.9%, 59.8+19%, and T7.4+14%
(S.E.), respectively. However, methemoglobin levels were not
elevated when fish were simultaneously exposed to 10, 2.5,
and 5.0 nitrite and 25, 50, and 100 ppm sodium chloride, re-
spectively. Acclimation to sodium chloride for 24 hours prior
to exposure to nitrite did not significantly affect inhibitory ac-
tion of sodium chloride. Fish exposed to 5 ppm nitrite for §
hours developed 42.5+3.8% methemoglobin. When transferred
to water containing 5 ppm nitrite and 100 ppm sodium chloride,
methemoglobin levels returned to normal within 24 hours. En-
vironmental chloride probably inhibits methemoglobin forma-
tion by competing with nitrite for entrance into the gills of the
fish. An ionic ration of 16 Cl— to 1 NO,— is capable of com-
plete suppression of nitrite induced methemoglobin formation.
Bicarbonate ion present in the test water (2 meq/L) may also
have contributed to the inhibitive action of chloride.

Sodium Hydroxide Neutralization of Acid Receiving Streams
in the Cherokee National Forest. J. Arway, W. F. PorAX and
E. L. MorGaN, Tennessee Technological University.

Road construction through a pyritic strata of rock known
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as the Anakeesta Formation has caused the drainage of toxic
matenals into tributaries of Ciuco Creek and Tellico River in
the Cherokee National Forest. Water quality parameters, wnitially
measured Aprl, 1978, influenced by the Anakeesta leachates en-
tering these streams include: decreased pH and increased
acidity, conductivity, and heavy metals, 1.e., aluminum, maganese
and iron. Sodium Hydroxide Neutralization measures and perma-
nent sealing of the road embankments with soil has been un-
dertaken to coatrol the acid drainage problem.

Results from 4-day in-stream fish bioassays using caged
hatchery rainbow trout (Salmo gairdneri) and water quality
had occurred within 3 months after the sodium hydroxide
treatments began. Fish population sampling has shown slow
migration of fish back into the aaad accommodated streams.
Aquatic macro-invertebrale community parameters taken at
19 sites monthly were evaluated to assess the effectiveness of
Anakeesta leachate control measures.

This project was supported by funds provided by the US.D.A,,
Forest Service, Southeast Region, US. Federal Highway Ad-
ministration. Region 15 and Aquatic Ecology Fund, Environ-
mental Biology Research Program, Tennessee Technological
University.

Effects of Environmental pH and Calcium on Ammonia Tox-
icity im Channel Carfish (Ictalurus punctatos). J. R. Tomasso,
Cueryr A. GoupE and Bor A. Smmco, Memphis State Uni-
Versity.

The twenty-four hour median lethal concentrations of total
ammonia nitrogen (NH,-N) to channel catfish fingerlings (Icra-
hous punctatus) at pH 7, 8, and 9 (otal hardoess — 40 ppm;
temperaure — 21-24° C) were 263.6=+113 (SE.), 388+1.8
and 4.5+-02 ppm, respectively. The un-ionized ammonia nitrogen
concentration at pH 8 was significantly higher (1.82+0.06
ppm) than at pH 7 or 9 (139206 and 1.49+0.12 ppm).
Enrichment of the water to 200 ppm calctum at pH 7 sig-
nificantly increased the 24 hr L.C_,, of total and un-ionized am-
monia nitrogen (356.3=+-16.4 and 1.79+-0.07). Fish exposed to 25
ppm NH,-N for 12 hours at pH 7 and 8 showed no differences
in hematocrit, percent total plasma protein, or plasma and
muscle chloride as compared to control fish. Plasma sodium
showed no difference between control and experimental groups
at pH 7; however, a significant decrease occurred m fish ex-
posed to 25 ppm NH,-N at pH 8. No differences In blood
pH were found between the control groups and fish ex-
posed to 100 and 200 ppm NH,-N at pH 7, and 10 and 25
ppm NH,-N at pH 8. _

Acute Toxicity of Kerosine to Fathead Minnows (Pimephales
promelas). J. R. Org, E. L. MorGaN and L. MarTINO, Tennes-
see Technological University. _

To estimate the acute toxicity of kerosine to fathead min-
nows (Pimephales promelas), 24 hour static and 96 hour con-
tinuous flow bioassays were conducted in July 1978. A modi-
fied Mount-Brungs proportional dilutor and Fr_eeman con-
stant flow delivery device was constructed for use in the study.
Kerosine, a major substance employed in industrial and trans-
portation operations, was tested at 25°C (+1°C) m moderately
hard water. Mortalities were recorded and plotted by log pro-
bit analysis. Bioassays results of kerosine reflect a 96 hour
LC50 value of 8,980 ppm by volume. These findings reveal
that under the conditions of this test, kerosine tends to be
acutely lethal to one-half the fatheads tested at levels near
1% over a 4-day period. A concentration of about 5000 ppm
(0.5%) was found necessary to cause 50% mortality during a
1-day static bioassay. Apparent discrepancy between stalic
and constant flow bioassays appeared 10 be due to lack
of aeration and mixing in the 24-hour test.

The Incidence of Ethyl Alcohol in Blood Bank Blood. DAvID
T. Starrorp and James M. Mason, University of Tennessee
Center for the Health Sciences. _

For a number of years the Univ. of Tennessee Toxicology
Laboratory has used out-dated blood bank blood for the prepara-
tion of analytical standards. One of the standards is ethyl
alcohol, and our observations led us to believe that an esti-
mated 10-20% of the blood we received did contain measur-
able amounts of ethyl alcohol. A project was therefore initiated
to determine more precisely how many units of blood col-
lected do contain some alcohol. The results of this study
indicate that of more than 500 units of blood examined,
11.05% do conlain measurable amounts of ethyl alcohol. The

tion was 0.04 grams of a.lcqhql per 100 mlis.
Efeat?m:?jmféi_ o?%), with a standard deviation of =+ 0.04

gms. S%. The range of the concentrations was 0.01 to 0.14

gms. %, with greater

an 0.10 . .
ftj:gcrthis prmmsf:ls to be driving under the influence of al-

cohol. It is believed that this problem is significant enough
to justify further work to examine varations in the alcohol
concentration as a function of source of supply.

than 15% of the positives containing
%, the concentration level above which
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Taxonomic Use of Hair for the Mammals of Tennessee.

JaneT K. BrauN, DwiGHT W. MOORE, MIcHAEL L. KENNEDY,
Memphis State University,

A key to the mammals of Tennessee was prepared using se-
lective characters of dorsal guard hars. Hair from the dorsal
pelage was obtained from museam Specimens. Bright-field
light microscopy was used to determine width of the hair
and internal structure. Scanning electron microscopy was used
to determine surface characteristics of the hair. These char-
acters combined with banding patterns and the general shape
of the hair were used in the analysis. It was possible to identify
all specimens to genus and in most cases refer specimens to
Epegeffc Variation in White-tailed Deer from .Arkan,s'as'. PHYLLIS
K_ Price and MicaaEL L. KENNEDY, Memphis State University.

Liver and kidney samples of 33 white-tailed deer (Odocoileus
virginiarrus) tepresenting three populations 1in mk@sm were
examined with horizontal starch gel electrophoresis. Of 17
loci examined, only PGM-1 and ES-2 exhibited polymorphism.
Average individual heterozygosity, ranging from 2.3% to 4.7%
with a mean of 3.1%, was much lower than that reported
for white-tailed deer in other parts of its range. The three
populations examined in this study were highly similar based
on Roger's genetic similarity coefﬁc'ient. '

Intraspecific Variation in the Prairie Vole, Microtus Ochro-
gaster, was examined using univariate and multivariate statisti-
phis State University. . ) _

Intraspecific variation in the prairie vole, }L_!wr?mg ocffm-
gasfer, was examiner using univariate and multivariate statisti-
cal techniques. The study was based on 12 murphialogrc‘ char-
acters from 15 quadrats located in Arkansas, Missouri, and
Tennessee. In total, 271 specimens were used in the data analy-
sis. A matrix of correlations among characters was computed
and the first three principle components extracted, which ac-
counted for 91.1% of the variation in the character set. Three
dimensional projections of localities onto principle components
revealed interlocality variability in morphologic characters.
Largest specimens were those from the southern part of the
range in east-central Arkansas. Smallest animals were from
northeastern Arkansas and southern Missouri. Generally,
prairie voles from localities east of the Mississippi River
clustered differently from those west of the Mississippi. In
addition, specimens from east-central and central Arkansas
cluster differently than those from northeastern Arkansas, south-
ern Missouri, and northwestern Tennessee.

Status of the Woodland Jumping Mouse, Napaeozapus in-
signis, in Tennessee. NaANcy D. MonNcrieF and MicHaeL L.
Kennepy, Memphis State University.

The present status of the woodland jumping mouse, Napaeo-
zapus insignis, was determined in Tennessee. The status is
based on published records, examination of museum speci-
mens, and 67 N. insignis taken in Monroe Co., Tennessee be-
tween October 1976 and May 1978 Woodland jumping mice
have been found to occur in a wide variety of habitats and
in varying abundance in the eastern part of Tennessee. Exact
habitat perferences in this region are yet to be determined.
In order to best preserve and manage this species, all existing
suitable habitat needs to be defined.

A Comparison of Preputial Gland Extracts With Selected
Tissue Extracts. CLEMENT WELSH and R. D. IKENBERRY, East
Tennessee State University,

Preputial glands as well as selected tissues of male and

female laboratory mice (Mus musculus) were extracted in
equal volumes of chloroform.

M\
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The extracls were subjected to gas chromatographic analysis

and the resulting patterns were compared.

The preputial glands of both sexes demonstrated quanti-
fiable amounts of two (as yet unidentified) compounds. All

other tissues showed no trace of the former compounds.

Pheromonal Gland Studies of Selected Rodents. JOHN FRANK-
LiN Eiris, JR. and R. D. IKENBERzY, East Tennessee State

University.

Preputial glands of Mus musclus and the mid-ventral glands
of Peromyscus maniculatus were extracted with chloroform

and subjected to gas chromatographic analysis,

Chromatographic patterns for paired laboratory male and
female Mus musculus were compared in relation to the fe-
male state of estrus. Male and female chromatographic pat-
terns of Peromyscus maniculatus mid-ventral gland extracts were
also compared.

Peromonal compounds of paired male and female Mus
musculus preputial glands vary as a function of estrus cycle
phases. The mid-ventral gland pheromonal agents of Pero-
myscus maniculatus indicate possible sex discrimination function,

The Roles of Testosterone and Contact Stimulation on Phero-
mone Production in Laboratory Mice. R. D. IKENBERRY,
CLEMENT WALSH and JOHN FRANKLIN Eivis, Jr, East Ten-
nessee State University,

Forty-eight adult male laboratory mice were castrated, di-
vided into 2 groups of twenty-four. The larger groups were
subdivided into 6 group of four animals each which received
replacement testosterone injections on a 100%, 80%, 60% 40%,
and 20% daily requirement schedule with one group receiving
no replacement. The replacement therapy proceeded through
twenty-four days. Contact stimulation of half the castrates
was accomplished by placing four females in each cage twenty-
four hours prior to analysis. Preputial gland extraction in chloro-
form was followed by gas chromatographic analysis.

A functional relationship between contact stimulation and
testosterone levels was demonstrated in the preputial gland
formation of pheromonal substances.

Swarming of Bats at Two Southern QOzark Caves. JoOHN
J. Cassiny, GARY G. O’HAGAN, JOHN S. SANDERS, and MICHAEL
J. Harvey, Memphis State University.

Mist netting was conducted periodically at two Arkansas
Ozark caves from mid-August thru October 1978 to study
late summer and early autumn bat swarming behavior. A
total of 1012 bats, representing 6 species and 4 genera of the
family Vespertilionidae, was captured, examined, and released.
Species captured and numbers were: Myotis grisencens (8);
M. keenii (125); M. sodalis (63); Pipistrellus subflavus (750):
Eptesicus fuscus (48); Lasiurus borealis (18).

Densities of the Raccoon, Proycon lotor, in Western Ten-
nessee. DWIGHT W, MOORE and MICHAEL L. KENNEDY, Mem-
phis State University.

Densities of the raccoon, Proycon lotor, were studied on
five trapping grids located on Meeman Biological Field Station
and Shelby Wildlife Management Area in Shelby Co., Ten-
nessee. From 15 August 1977 to 29 August 1978, a total of
61 raccoons were captured. Fifty-cight animals were tagged
and released on a combined study area of approximately 130
ha. Densities were estimated to be 1 raccoon/1.7 ha. using
mark-recapture indices. Trapping success varied seasonally with
temperature being the only weather variable which correlated
with trap related activity.

Densities of the Opossum, Didelphis virginiana, in Western
Tennessee. J. STEPHEN SANDERS, DwicHT W. MOORE, and
MicHAEL L. KENNEDY, Memphis State University.

Densities of the opossum, Didelphis virginiana, were studied
on two trapping grids (combined area — approximately 80
ha.) located on the Meeman Biological Field Station, in Shelby
County, Tennessece. From 15 August 1977 to 29 August 1978
a total of 26 opossums were captured of which 25 were tagged
and released. Densities were estimated to be 1 opossum/1.7 ha.

using mark-re'caplure_ indices. The number of captures on the
study area with environmental temperature.

Food Habits of the Turkey (Meleagris gallopavo) in West
Tennessee. F. RAFI-TAABATABAI, R. S. RAPHU-TABATABAI, and
K. E. FoNes, Memphis State University.

Feeding habits of the turkey (Meleagris gallopavo) were

studied on Shelby Forest Wildlife Management Area during the
spring of 1978, Gizzards of 37 birds were collected from

hunters and examined for food content. Hackberry seeds
(Cffﬁ:l' laevigata) made up approximately 64% of the material
examined, and they occurred in 86% of the specimens. Green
forbs (Setaria sp., and Oxalis sp.) made up approximately 18%
of the material examined, and they occurred in 75% of the
specimens.

Distribution, Relative Abundance, and Habitat Preference of
the Mississippi Kite (Ictinia misisippiensis) in Tennessee. FRED
J. A_LSOP, ITI, and PeTER 1. KALLA, East Tennessee State Uni-
versity.

The distribution, relative abundance, and habitat preference
of the Mississippi Kite in Tennessee was investigated during
two months of field work in the summer of 1978. Kites were
found in Shelby, Lauderdale, Dyer, and Lake counties, and in
the Reelfoot lake area. The birds appear to be concentrated in
several areas near the Mississippi River: southwest of Mem-
phis, Shelby State Forest, Anderson-Tully Wildlife Management
Area. Moss Island Waterfowl Management Area, southern
Lake County, and Reelfoot Lake. Thirty individuals were seen
in the air at one time in Shelby Forest. The Mississippi Kite
appears to prefer large, undisturbed, mature floodplain wood-
land for breeding. This type of habitat is rapidly becoming
restricted to a few protected areas because of the encroach-

ment of soybean farming. Also, logging may adversely affect
habitat suitability,

The Relationship Between Cardiac and Ventilatory Activity
in Serpentid Reptiles. JAMES S. JacoB, Memphis State University.

Records of simultaneous electrocardiographic and ventilatory
activity from six species of terrestrial snakes have revealed an
increase in heart rate during the intermittent ventilatory pe-
riods. This occurred in approximately 90% of the samples with
a 20-30% increase in ventilatory over apneic heart rate The co-
ordination between the increase in heart rate and periods of ven-
tilatory activity (the heart rate-ventilatory response) is apparently
a basic vertebrate feature since it occurs in fish and mam-
mals, as well as in reptiles. Breathing tachycardia probably
functions to allow a rapid equilibration of oxygen and carbon
dioxide tensions in blood and tissues when oxygen is most
readily available.

Digestive Tract Study In Six Salamander Species. DENISE .
Pav, JoE L. RoBErRTSON and JiNG-May CHEeN, East Tennessee
State University.

Six species from four genera of the Family Plethodontidae,
found in eastern Tennessee, were used in this study. The six
species were selected according to their habitat preferences
ranging from fully aquatic to entirely terrestrial groups. Meas-
urements of digestive tract lengths were correlated to snout-
vent lengths using standard regression biometry and Huxley’s
formula for allometry (y—bxo ). In all six species isogonic
growth of the gut was observed.

Comparison of Brain Growth Relationships between Eurycea
bislineata and Selected Members of Genus Desmognathus. D, L.
Pw,_ P. I. KaLia and R. J. CowiB, East Tennessee State Uni-
versity.

Brain growth relationships between Eurycea bislineata and
selected members of Genus Desmognathus were studied. Meas-
urements of brain weight and brain length were compared
to snout-vent length. Sexual dimorphism in E. bislineata was
also investigated. Standard regression analyses showed brain
growth in E. bislineata to relate more closely to terrestrial
groups of Genus Desmognathus than to the more aquatic mem-
bers. Although no significant differences were found between
sexes where brain weights were compared, a significant differ-
ence at (P>.025) was observed for linear brain measure-
ments.

Weight Loss Due to Deprivation and Weight Gained Subse-
quent to Deprivation in Two Subspecies of Largemouth Bass.
MELVIN L. WARREN, Jr, and J. LArRRY WiLsoN, University of
Tennessee, Knoxville.

During a 123-day laboratory study, two subspecies of large-
mouth bass (Micropterus salmoides salmodies and M. s. flori-
danus) were compared as to weight loss due to deprivation
and weight gained subsequent to deprivation. Significant dif-
ferences in rate of weight lost were determined between
the subspecies; however, this difference was partially attributed
to initial size differences between the subspecies. Although no
differences were found in the total weight gained, both sub-
species showed rapid gains in a relatively short period of time.
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Summer Habitat Selection of Striped Bass, Morone Saxatilis,
in Cherokee Reservoir, Tennessee. H. R. WADDLE, J. L. WILSON,
and C. C. CouTaNT, University of Tennessee and Oak Ridge
National Laboratory.

Summer habitat selection patterns of 18 adult striped bass
(Morone saxatilis) in Cherokee Reservoir were monitored with
externally attached temperature-sensing acoustic or radio trans-
mitters from June through September, 1977. Summer home
ranges of most fish correspond to cool, oxygenated spring oOr
tributary effluents feeding shallow, submerged channels (less
than 10 m deep) located in the lower reservoir. The inhabited
areas or refuges differed from non-inhibited areas by main-
taining temperatures less than or equal to 22 C and dissolved
oxygen (d.o.) concentrations greater than 5 mg/1. Total water
hardness, pH, and water transparency were not significantly
different among refuges and non-inhabited areas.

Movement of fish outside refuges occurred more frequently

Structured Programming In FORTRAN . DAviD *B. F.LLIuTr
and Lee E. NIPPER, Tennessce Technological University.

It was shown in a 1966 paper by C. Bohm and G. Jacopini
that only three basic program control structures are neces-

' -chartable program, namel
sary to express the logic of any flow-c , Namely
(1) statement sequencing, (2) IF-THEN-ELSE conditional

branching, and (3) DO-WHILE conditional iteration. When
one programs in a language (such zltsiPLfl or ALGOL) which
contains these constructs, the explicit use of GO TO state-
ments can be avoided, thus giving a program whose logic is
more easily followed by the reader.

The purpose of our work is to provide the user with these

basic control structures by supplying a preprocessor which
translates these structures into compilable standard FORTRAN.

Our goal is to increase ease of prng;ammjng and provide pro-
gram readability, both of which will most likely produce a
more correct and better organized program.

Science is an international activity by its ve
it is as citizens of the world that we :re irwmHﬁ:dna.;:.:illlc;lﬂlr iy
mitted to facing the realities of this world. This is the :? in
theme of the LIYSF. I feel that the opportunities provided al;n
the program allow its participants to assess their views on thc:i]:
responsibilities as scientists, not only to science but to thej
fellow scientists and to mankind. I wish to thank the Tgn_ne;{

see Academy of Science for allowing me to take ad
of these opportunities, for: e advantage

“I’E is clf.'arly our duty as citizens to ensure that
Science is used _fnr the benefit of mankind, for what
Use is Science if mankind does not survive.”

Autoradiographic Technique for 35S in Kidney and Liver

Tissues of Rattus norvegicus., CLAY M. Davis, Tennessee Tech-
nological University.

The distribution of *°S by Rattus norvegicus was evaluated

in kidney and liver tissues was determined at 10 and 20 da
igit-}agmg'Mlh Na,'_‘SO‘. No specific localization of ac:tiﬂ'g
ound In either tissue. Radioactive Sulfur appears not to
concentrate 1n rat liver and kidney but rather remains transi-
lmryl in thesc_nssqes:. Kidney tissue was found to contain higher
cvels of radioactivity than liver tissue at both 10 and 20 days

Post_ tagging. This difference was attributed to metabolic ex-
cretion processes.

Non-Periodicity of the Higher Order Trigonometric Func-

tions, WILLIAM A. CoNpoN and WLL]
: s AM JONES,
Technological University. fennessee

The higher order trigonometric functions are defined by
(_l)txtm:*n

(0 &)
T(m,pn;x) =3 k=0 (km+4-n)}! ,0 =n <« m, m & o integers

A general De Moivre's theorem is found for these functions

and for longer periods during June when the temperature-d.o.
and used to prove that they are periodic if, and only if, m — 2.

: ; : by coating emulsion autoradio ) .
regime was less severe. Fish experienced temperatures between y graphy. Sulfur-35 assimilation

Ancient Marginal Marine Oolite Shoal and Sabkha (Tidal

185 to 22.0 C. Several tagged fish migrated outside the refuges
15 and 27 C with mean temperatures of individuals ranging from
and selected the lowest available temperature, generally near
21 C, even though d.o. concentrations at these temperatures were
3 mg/1 or less. Longterm survival of tagged and non-tagged
fish outside refuges was undetermined because no fish were
tracked outside a refuge for more than 12 days without being
lost. This study indicates that temperature strongly influences
the behavior of striped bass and that this species’ thermal
preferendum is approximately 21 C.

COLLEGIATE DIVISION
RICHARD J. RARIDON, Chairman

Comparative Study of Amphibian and Nonamphibian Vitel-
logenin. R. A. DEUPEL, Southwestern at Memphis University.

The similarity among vitellogenins from 8 different animals
was tested by comparing rates of uptake in Xenopus laevis
oocytes. Vitellogenin, a lipophosphoprotein, is synthesized 1n
the animal’s liver and transported to the bloodstream. Oocytes
sequester vitellogenin and then use it as the main precursor
in yolk deposition. Vitellogenin was labeled and isolated from
6 amphibians (Hyla versicolor, Bufo marinus, Xenopus laevis,
Rana pipiens, Ambystoma mexicanum, and Amphiuma mean
tridactylum) and 2 nonamphibians (Eastern box turtle and
pigeon) using a pH gradient on a TEAE-cellulose column.

Qocytes segregated from Xenopus laevis were incubated over-
night in the 8 different vitellogenins. Results showed that the
oocytes sequestered all 8 kinds. Showing the highest uptake was
box turtle vitellogenin with an uptake of 115.6 ng/mm?®/hr
compared to X. laevis vitellogenin uptake of 10.0 ng/mm?/hr,
the control figure. The 2 salamanders’ vitellogenin also showed
high rates of uptake (3 - 9 times higher than X. laevis). The
other three frogs' uptake level was in the range of the con-
trol figure.

Ancient Marginal Marine Qolite Shoal and T idal Flat De-
posits in the Mississippian Bangor Limestone Near Ladds, Ten-
nessee. WAYNE K. WiriaMs and RicHarRD E. BERGENBACK, The
University of Tennessee at Chattanooga.

Studies of bed morphology, large- and small-scale sedi-
mentary structures plus texture and composition in a rail-
road cut of the Mississippian Bangor Limestone adjacent to
Lake Nickajack near Ladds, Tennessee, have enabled recog-
nition and interpretation of four facies:

Facies Interpretation

1. Cut- and fill-structures, Tidal channel fill.
filled with pcobiosparite,
biosparite, biomicrite,
micrite and quartz sand-

stone.
2. Massive-bedded, oosparite Oolite shoals.
3. Laminated, dolomitized, Tidal flats.

pellet-rich pelsparite, pel-
micrite and micrite with
birdseyes.

4. Shale, light-green and
medium-gray

Tidal flats or high subtidal.

Flat) Deposits in the Mississippian Pennington Formation Along
Intersiate 24 Near Whiteside, Tennessee, LEE THOMAS, JEFFREY
RogexrTs and RicHARD E. BERGENBACK, The University of Ten-
nessee at Chattanooga.

Studies of bed geometry, large- and small-scale sedimentary
structures plus texture and composition in a roadcut (over 400
meters long) of the Mississippian Pennington Formation along
Interstate 24 (Eastbound lane) near Whiteside, Tennessee, have
enabled recognition of five facies:

Facies Interpretation

1. Laminated, only slightly Supratidal or high intertidal.

dolomitized, pellet-rich
limestone with birdseyes.

Supratidal or high intertidal,
Tidal channel fill.

2. Shale, red and green.

3. Cut- and fill-structures
filled with intrapelmicru-
dite, greenish gray lime-

stone.
4. Massive-bedded, rippled, High subtidal to high inter-
oolitic medium-gray lime- tidal or supratidal.

stone at base grading up-
ward to pellet-rich lime-
stone with birdseyes and
algal mats at top.

5. Micritic light gray lime- Intertidal - probably high
stone with moderate dolo- intertidal or supratidal,
mitization and birdseyes.

London International Youth Science Fortnight. JANICE A.
MILLER, Vanderbilt University.

The London International Youth Science Fortnight (LIYSF)
takes place in London during the first two weeks of August
each year, and this year brought together over 400 young
scientists from 37 different countries. After conducting a re-
search project at Indiana University Medical School, I at-
tended the 1977 LIYSF as a United States delegate and was
then selected to represent the United States on the staff of the
1978 LIYSF. The Tennessee Academy of Science partially
sponsored my trip in 1978,

The LIYSF program is planned to include news and criticism
of scientific developments, and to allow opportunities for dis-
cu_s.siﬂn among the participants, There are lectures by eminent
scientists, visits to industrial and research establishments and
to University departments, as well as museums, seminars, dis-
cussions and films. Political leaders come to address the group,
as well. Mrs. Margaret Thatcher, Leader of the Opposition,
delivered an address on “Science and the Politician.” But no
doubt, the speeches that evoke the most comment are those
that the participants present. The students report on their
scientific research and lead discussions on various topics of sci-
enqﬁc concern. Thus, the LIYSF provides not only the oppor-
tunity to evaluate one’s own faculties of comprehension, but

also to assess one’s ability to communicate ideas and aspira-
tions to others.
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PAPAVERALES, PIPERALES, RANUNCULALES '

B. EUGENE WOFFORD AND A. MURRAY EVANS

University of Tennessee
Knoxville, Tennessee 37916

ABSTRACT

County distril?utions are given for 106 Tennessee
vascular plants in the subclass Magnoliidae.

INTRODUCTION

~ Following Cronquists’ (1968) classification of flower-
ing plants (Magnoliophyta), county distributions are
given ff:_)r Tennessee vascular plants in the subclass
Magnol}idae and include the orders Aristolochiales,
Magnoliales, Nymphaeales, Papaverales, Piperales, and
Ranunculales. These taxa belong to what is traditionally
refcrreq to as the Ranalian complex. For the sake of
convenience, taxa are arranged alphabetically by family,
genus, and species without regard to phylogenetic
relationships.

Nomenclature is that of current regional manuals
except for Keener’s (1976a, 1976b, 1977) recent
revisions in the Ranunculaceae, as follows:

1 Conftributions from the Botanical Laboratory, Uni-
versity of Tennessee, N.S. No. 000.

Consolida ambigua (L.) P. W. Ball & Haywood
[Delphinium ajacis L.]

Enemion biternatum Raf. [Isopyrum biternatum
(Raf.) T.&G.]

Hepatica nobilis Miller var. acuta (Pursh) Steyer-
mark (Hepatica acutiloba DC.]

Hepatica nobilis Miller var. obtusa (Pursh) Steyer-
mark [Hepatica americana (DC.) Ker]

T}Iﬁﬂijm pubescens Pursh [Thalictrum polygamum
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