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ABSTRACTS OF PAPERS PRESENTED AT THE ANNUAL MEETING

GENERAL SESSION

FRrRIDAY, NOVEMBER 19, 10:00 A.M.
UNIVERSITY CENTER THEATER
RICHARD J. RARIDON, Chairman

The Consortium Approach to the Development of New Facilities
and Programs in Tennessee. Robert E. Martin, Tech Aqua Di-

rector. Financial limitations in Tennessee educauonal imtimugns
often preclude the development of specialized facilities and im-
pose restrictions on innovative programs. A trend seems to be
developing in various granting agencies to support the consor-
tium approach to the solution of these problems. '_I‘he consor-
tium approach also provides an avenue of cooperation between
public and private institutions with the support of governmental

agencies.
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extornal oonditions seem io he primuel] ',.w"' In nome Hrhinw, oAl or polluton fyetu, wpevlnl note wan made of oo e By« compatison of students photouraphs we mnz votimunl- Ae and 3d Arsnte Orbitalr, David A. Copeland, The University
vl produstion, while in uthery the vv ponsble for heturo. B l‘l1 soutves wnd kinds of pollution which may hive ufteu uite wevernl levely of uwnreness of w particular subjeot photo- of ‘Tennessee ot Martin, ‘The apptoximsie 4 and 1 radinl wave:
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A Review of Tennessee's High School ¢y, R
ransition-metal_stoms and_ fons hmm:: l:: Certification R}j[ql;‘u"m;m{‘l‘ vl B, Stone, 1{:"{.’!'}' Teaey,, | -

for first-row (i ! rations. The 4 Tennessee ot Martin. In Tennessce, a person 4, Vergj ay Area Rapid Transit program are heavily dependent on Iater.) The survey was concluded with a detailed study of the
tended to additional olnlt‘ro;w gﬂ‘“,‘“,..vquncﬂon paramelers. few as eight semester hours of college chemmr;y “mnluy.f: ?,ﬂuvely recent development in systems analysis and computer large sinkhole atop the ::Aum esca of Burrow Cove,
Fn several lmmwn::“f xtending the “double-$ M“"'.“:; fied to teach high school chemistry, The stronger, o oy, % technology. Certain development in riot control and criminal “The Barrens” A Study In Geographic Terminology. William

ormulas are repo :t' atomic orbitals d* thr @, h endorsement in chemistry requires sixteen lemo'u n“"mb).q K | detection, though controversial (o some extent, show that physi- W. Chester, The University of Tennessee at Martin. The term
functions over “"l ,'} use in calculations of chemical boﬂdn&_ college chemistry. These requireements fa)| short e houry of 4 can scientists can make strong inputs into attempts to deal with barren is, in many instances, an incorrect use of terminology to
results are IMeOCE hod for Treating Mulilple Electron Df"""l[ recommendations of 18 and 28 seemster hoyry b°' 195 H social problems, identify certain geographic phenomena. For example, many writ-

A Computer Method o o and C. C. Thompson, Memphis P o P e mmittee on the Teaching of Sclence e Aoy @ It is the thesis of this paper that though there are encourag- ers incorrectly identify glades ns barrens and others use these
Acceptor Interactions. Y. there has been increasing experimen- matics. A survey of eight states (Coloradg W ¢ and M, | ing signs of interdisciplinary work between social scientists and terms interchangeably. The purpose of this paper is to advance
State Um"f":z- Recently, donor-acceptor systems originally Ohio, North Carolina, Florida, Alabama, ’.nd“""' Nuck : political scientists and engineers, this proces has not proceeded two origins of glade formations and show their functional use in
tal evidence that N:“&M- on 1:1 interaction do, ln_fut. '.phicllly encircle Tennessee, shows Texu) "hlc,l; Py far enough, fast enough, or deep enough. A call is made for select areas of so-called “barrens” in Kentucky and Tennessee.
thought to mvom y "m‘“""m evaluation of association l"!:m ats 1o be 14.0 and 23.4 semester hoy T averygy 1 an analysis of social and governmental problems by interdisci- Numerous writings concerned with the barrens in Kentucky and
mﬂn him :M comple WW“";‘ ‘g,;mﬂm ?s‘t"ry for “general” and “specific” “mm“;‘ O:oreonm cheg; k. plinary teams m full utliixl:w::in canmbled'.made of the special Tennulec‘ were rcvl:‘md for background data. Inaddition, the

t thermo-dynamic which multiple X i mpetencies available in various so-called “barrens” of West Tennessee were investigdted during

sope, KRR, m’m:: developed a compuler Pro- :M;“ri;;y Some upgrading of Tennessee's mlulremgm,m ' OO Educating Engineers for the Last of the 83th Cemtury. Ed- various field excursions. After working in the area, it is the
oecur m': s 8 h technique over a four-dimensional ar- N . ® ward M. Dougherty, President, Aronetic Inc. Tullahoma, Ten- opinion of the writer that serious consideration should be given
:‘“m ine simul y the association constants and nessee. The rules of the economic game are being changed toward elimination of the term barren and embrace the term

y to determine. lorm.'boch Y "end 21 donor-acceptor in- ENGINEERING SECTIO i rapidly. It is no longer sufficient that one have the capital and glade to identify the geographic features discussd in this paper,
:""_ Mml’“" m’”‘ od has been applied successfully to com- N 3 know-how to produce and market a product that satisfies the Several Geological Applications of Radar Imagery. G. K.

-:mdm tetracyancethylene with aromatic hydrocarbon donors GEORGE DAv1s, Science, 130 : customer. Now one must also do it in a manner satisfactory 1o Moore, U. S. Geological Survey, Water Resources Division. The
in nompolar and slighly polar solvens. ) JAMES B, DELANO, Chairman 3 the employes, the Government, and the bystander who may be

Metal Carbony! Derivatives of Bis-(diphenylstibino} echnology in a Real-Lif
T. W. Beall and L. W. Houk, Memphis State University. Syn- Technology B

geological features that are visible on radar imagery of T
standing or living nearby. All this, of course, must still be done
World: a Panel p
theses of the first metal carbonyl derivatives of a bidentate an- duction. James Delano, Tullahoma scussion,

en-
nessee include bedding, faolts and other lineations, large sink-
1 compeﬁﬂve‘li.' . holes and quarries, strip mines, anticlines and synclines, and a
y segments d""' Universities in the past have not been noted for their respon- dome, hitherto unmapped. Everything visible on radar imagery
timony ligand are reported. When the Group VIB mtal hexa- population cannot understand why our country whoge ye, O siveness to the needs of the real world. The desires and talents of also is visible on acrial photography, but subtle topographic fea-
who:yhmaﬂovdwmnml(CJL)- Sb], CH,, penta- and technologies have made prodigious tdvmg*:h" the Educators, as would be expected, have frequently taken tures are enhanced by shadowing on radar. Thus, some geological
carbomyl monodentate complexes are formed initially. Extended mmm-wrwmdcomum«,%'u e precedence over outside d ds with the possible exception of features also are enhanced. Other unique advantages of radar
i and the formation of tertacarbonyls. cerning the “basic needs” of society. Some of the hodll | some professional schools. are an all-hour and all-weather capability, target illumination
m’xwr‘dﬂmw id nonsaline, seven-coordi.  cerning the society's basic. needs are not new onge: o % Engineering Colleges, while subject to the same internal in-  from any azimuth and from almost any both
mmm,ggduy;nmco) (dsb)X,. Pro- mdmmmmmlmms"ﬁ fluences as the rest of the University, have made an attempt to like and cross polarized returns.
posed structur: nlbonduchruurhﬁam'ﬁwuedhud m.tbehnd.mvhlnunnuuu.m Polably meet a real need. Now the demands are growing so broad and Future of the New Earth Science Program in Tennessee Sec-
mnu-: polluted; natural resources are dwindling because fven mory the problems that require solution are so complex, sophisticated ondary Schools. R. Jerry Rice, State Department of Education,
e T for Inhibiting the Dezincfication of ices; our cities are decaying and people u..,.“""'“ and inter-related, industries of the future will have grest diffi-  and James X. Corgan, Austin Peay State University. Earth
Brass in Wat ém%umcmcup«m ;mwh:hnuwnﬂydwwh.“mhm.n culty spelling out their needs even should the Colleges pledge science was officially added to the secondary school curriculum
iom, © ; i health ¥ themselves to meet thm. in Tennessee during the 1969-1970 school year, Nine school
%W“Wgz?‘&"“’ﬂn lor_r:mnbmiuduw-mw.h The result, I believe, will be an Engineering College System of  systems earth science to their ¢ighth and ninth grade
::,ﬁ:““, 160° F lfou-l'bb:hurlwinu- mmllmmmmz‘w'md greater diversity than we know today. One College curriculum students. In 1970-71, fifty-seven school systems adopted an earth
posure. time .atun"v'vm oximately 10-20 society: lechnology wd and instructional will resemble others only in out- science textbook as a basal text, and twenty-seven additional
» 0 ] i appr m Har':hnlld communicate with ward form sufficient to get accredited while the students would systems adopted an earth science textbook as a supplementary
e e e o esvie for wieapomms roopond 10 (e others eder T 0ch other for sech o hardly recognize they had worked for the same degree. Such di-  text for eighth or ninth grade programs. In 197172, 93% of Ten.
mhwm'“ study ‘m"“‘lwmp'- mm‘omm'm.' versity may be our salvation nessee school systems offer earth science or an earth science-
el e preshod oo wniversities? take n our coleys ¢ orinted gneral cince coure. Rapid growth of he sarh sciece
b Somece mae ' am oblems. 1f the is 10 succeed,
spectrometry and electron microprobe amalyes, it was confirmed What can be done with our vast LOG e gty Al bl g
i mepevium was provent m 58 iegral part of the cortective tional and governmental disciplines to meet the needs of the GEOLOGY AND GEOGRAPHY SECTION :ammﬁmmm--wp‘
or coating on the brass surface. The corrosion resisiance of real-life world? OLD MAIN, CBJ fesional specialization; educators must continue to encourage a
s m-‘. i vabve was ahe evabuated Some Cybernetic Aspects of Community-Teel Inter- F. T. Fiscuer, Chai variety of innovative approaches to earth science instruction;
;,'z ated corrosion test wing a synthetic sea water af actions, T, Charles Helvey, University ennessee Is s b yihalrman and Tennessee’s practicing earth scientists must regard the sec.
o and afier a sin-month immersion period, the magnesium- stitue. A few minutes will be devoted 1o introduce Cybernstion An Empirical Approach to Limesione Classification Via a ondary school teacher #s a fellow professional.
""'m"‘"""""m"'m and explain some of the comtroversial defmitions of this new 3 Computer Model. David N. Lumsden, Memphis State University. Multi-well Limesione Aguifer Test. J. M. Wilson, J. M. Ker-
M"""m'fﬂfﬁhwaﬁcrh}m& science. There is no question abowt it thet in ow democraic Limestone classification schemes have evolved through nodie, Tenn. Division Water Resources, and F. O. Stearns, Van-
pirm the Temperarwe Range 25 1o 30°C. William H society the subset of the community and the subset of technol tion and ftesting to the point where a satisfactory framework, derbilt University. In October 1971 a nine-well limestone squifer
Zober, Jr. and J. H. Jacksom, Memphin State University. The ogy are in close intevrelation and interdependencies. Alhowgh sdaptable o almost any study, now exists. In the hopes of fer (pumping) test was conducted in Wilson County news M.
of the sibver-sibver chloride electrode this fact is well known 1o almost everybody who s imvolved i gnining insight into underlying cause and effect interactions be- Juliet, Tennessee. Preliminary figures indicate a poresity of
::.‘“‘""‘, from EMF dua The ol vsed cam be repre- any phases of the structuring or promoting of thess teo smb tween five constituents of a limestone, micrite, spar, fossils, 003 percent for the Carters Limestone. Water levels were meus-
L sets. However, not enough people are familiar with the vaine of comted nd oolites, a computer program was cvoived in ared prior to the lest to establish the static waler level, and
':-ll.lll:lh)IMl the spprouching of 4l the problems from the oversll syvems which constituents interact to form mathematical “rocks.” gamma-ray logs were ron to evtablish geologic comtass Un-
.-"""";m""‘"""“"‘c"mﬁmb point of view. The major part of the presentation s devoied o Bach comstituemt was assigned o fonc-  usual features of this test are the large number of obssrvation
s B 119963 % $0°T + 140000 5 10°T, the demonswation how direct, is well a8 second wnd it ov tion (normal, lognormal ov ) which were constrained  wells and the amount of dats for amaiysis. Maifunc-
duta the activiey coefhienss for HC| im der imteractions play in the eatablishment to Be o vary from 2¢0 to unity the x axis, The means, stan- Uons of the generator on the first day of the test caused oo
o e e, I e e ! Tl i o et e T e T [ ;6 8 T S e T T i
ﬂ' d a
pie Debye-Hckel “Nmitng. faw", s M= ol explanations, practicsl cxamples will be quoted in which e § demlnhmﬁmmdmmh:m zMaMI—ZMh s
Fechwique Mmm:.;u, Cobernetic sppronch 1o problem sofving in such arem w ecie soveral crassification schemes tesied, Results 30 far obtidned have cline of slmost 2 feet rusulted. Originally, he pradient of the
by Sepwrmsed Merowy Imnopes. B ,u&-a,l.zu-., s 2nd technstogicsl achicraments we werking 1opsher A0 reyled o scheme 10 hich the rocks” wars clamifed flo  waer tabde wn 413 loot per mile. Attr b e iowl 24
Aﬁ.v-ami,l.hm.mm.'.,u., ,,,,"‘, of the community. " notoral and cuteyories. Definitions of clwssification boun-  justment the gradient was 168 foet por mile. This change (ap-
.-l‘"m—mm*dm. O a Scientists, Engineers, and Sociel Probiems. Duvid davies piuy w0 10le in rewits obtained. paremtly permanemt) esisted for several subsoupent wesks oven
——“ﬂM.mmh Middis Tonnemes S . Mamy sociol prob The Sandstone Sinkholes of the Cumberiands, Viip ). Lovenz, thoogh rain the squifr. Some of the thoughnn shom
o Easigrtic toms, produced in caburiom, curbontas e~ T “Nronting di leves of government both heve end sbal The University of the South, Wird Keswr, North Casolina School ~ what covsed the in gradicst are: (1) Dewstering of
dh-hanﬂ-umhm h“mma—uum—--n" of the Arts. Twedve laege sandstone sinkholes on the Cumber- part of the squifer, =nd (1) Aquiles development (isgremed
u.hmdlﬁ‘l’u‘l‘hmmhu ment by the mothods, techaiques, snd menisl stiondes ¥ fand Platesss in or mew Grundy Cowmty, Tenmessee, were in- borizontal wnd/er permeabiliny ). %
T ot [oohctaons o m Btk w8 owe wlgrres of mey, ot whving Gt have buen developed by e poyuical 16 vestiguied. AN sinks weve excavated in the Crsb Ovchard Pou- Clay Minerdlogy of Tennewee K-Bemsomisys, Loum-
vory from thon cobomzed mus wstode dogeuing, removst " "4 enguows. insoies has sheady been shown by 1w mation (Sewanee Conglomerste) snd weze fownd 1o bs located , Memphis Sisse Usiversity, sod W. N Malhars, Puntu
s from the buckimg plsts, vacaus ‘.‘-‘, m‘thMWM‘“: m-um«ur—.u?“-m *w"?'“fdm:-
L e i e e 1 s ot sty e o 2 St e B T e e e Sl T T
umtuﬂmhua“.m'.‘““ l“:-, et for . ) However, the rangs is unl“nmuhi 'ﬂnvdnd:u*dt.mh-:br
Swsited medicu Sructores dificl to dimtinguish hodloms indicated by the \cxtmres, muimeval ceemponcoms, [
et e etr m‘“”_-:n-:'. meanridy "&'&W‘wa e TWeter Bhod kton 't “sendrions Y b oporid e Sacpte ot dhicty in i Mool £nd Coue
‘yhisicaied seietines. Tramporiaon breskihioughs weh ‘
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o ionizing radiation. Stable

lism of pregnant women will be

Journal of the

PHYSICS AND ASTRONOMY SECTION
GEORGE DAV1S SCIENCE, 121
W. E. HuNT, Chairman

RS Canum Venaticorum.

Tennessee Academy of Science

i f the patient
i ifro, there is 0o exposure 0 '
the samples is done it \mm° there Sl“diﬁ‘{:’“';gt i ‘::e;g-
: A o
born infants with respiratory dls\rﬁc and ' ron

Understanding the Very Complicated Eclipsing Binary Star

S. Hall, Dyer Obsan.'amryi
Vanderbilt University. RS CVn suffers from a greater variety o
complications than perhaps any other eclipsing binary.

A istortion in the light curve ou}side e
((3 mm":&m :u a 10% shorter duration than pri-
mary, and (3) why primary eclipse is about three times deeper
than d from the lati ace br

surf:

To ex-

plain to all of these 1 propose th_e'followinz model. There is &
region of tremendous sunsport activity

darkening one hemisphere
of the cooler star within +30° of

its equator. This explains

eclipse,

of the two

stars. If the cool star is rotating differentially, as our sun does,

then the equatorial region will rotate slightly faster than an

intermediate “co-rotating latitude™

speric activi

which rotates in synch roniza-
tion with the orbital motion. This explains the migration u;.g
the wavelike distortion towards decreasing orbital phase,

also the variable depth of primary eclipse. Violent chromo-

ty associated with the sunspot region can

explain

) Vicﬂqnl flare

a theoretical light curve which represents the Obsumﬁ“
o ) X . i
we'lllhe mass-luminosity relation applied 1o the py . ite
with the mass_function, leads to the followj . b;:-, logg
mensions: Th_e B3 star has a mass of s‘ M. and 4 l‘adiu,,]““" y
25 R.; the disk has a mass of 3 M., is |5 R. in diam of otly
3 R. in thickness. eter, Ay
A biconcave disk structure, such as calculateq for
meval solar disk or for pre-main-sequence sayg um;ha i
rapid differential rotation, could satisfy the Stringeny Erg0ing
ment that the top and bottom of the proposeq g, Tequin
actly flat inhproyecuonl;o i ey DPear e
i arch was suppor in part by atios e
misuﬁesemh Grant GP-19895 nal Sciency Fou,
Investigation of the l';ﬂcct of a Conduction Currens
tic Waves in a Magnetized Steel Bar. F, 1, Culp, Dmmv{3 Elgs.
and Dorris Tongate, Tennessee Technological Unive Srowy,
between two Cu-Be bars was employed to i“"“ﬁknle “?. y
vertical arrangement of a soft steel magnetized bar Snn: tfleey
of conductioncurrent on elastic waves in the steel b A
steel bar was magnetized by a surrounding solenoig W:Ei The
elastic waves were generated by dropping a weight omo the
top of the column-like assembly. The output of 2 pick. o
which surrounded the steel bar was displayed op m-up <ol
scope screen and photographed. It was also investigateq e
wave analyzer. Initial ubservauon§ were made with ny With o
in the steel bar. Spectrum analysis revealed Principle f Curren
components of 5, 10, and 15 KHz, plus o weal 5 0Ny
The first three signals were identified as standing Wave Signal,
steel bar, with the 5 kHz signal represen in the

can

thamnhmm.lmusnhn“ﬂnisnveryymbmar‘y
with its cool component still in gravitational contraction. This
research was supported in part by National Science Foundation

Research Grant GP-9895.
The N

early Contact Eclipsing Binary Star BV 346. Robert C.

Tate and Douglas S. Hall, Dyer Observatory, Vamlerbjll Uyl-
versity. Edward W. Burke, Jr, King College. The eclipsing bin-

observed photoelectrically in blue and
yollow light on 17 nights in 1969 at the Kitt Peak National Ob-

ary star BV 346 was

of

ting the

quency of the longitudinal wave. The 2 kHz fre::l,l:::ym“m
identified as a damped standing wave, was associated With the
entire vertical assembly; hence, the wave crossed the boundar

between the steel bar and lho. Cu-Be bars. Observationg P
repeated under identical conditions with one °X°epuun_ﬁ:“°
current of several amperes was sent t the steel byr, n:
presence of the current in the magnetized steel bar dramajicy)
enhanced the 2 kHz signal, demonstrating that this frequess?
was able to pass through the Cu-Be-steel interfaces much morg
readily than before. Analysis of this effect suggests that the
current changes the acoustic impedance in the steel bar by
causing a change in the speed of the longitudinal elastic wayes,
The evidence indicates that a more direct experiment should be
performed to test the above implication.

Level Schemes of **Gd and '**Sm. A, V. Ramayya, J. 3.
Hamilton and K. R. Baker, Physics Department®, ‘Vanderbiiy
University. Silgles and multiparameter coincidence experiments
were performed on the decay of 12.6y''Eu. Approximately 30
new  -rays were observed in ***Sm and ***Gd. Of particular
importance is the precise determination of the intensity of
close lying lines. Three interband 4 to g band transitions were
confirmed in **Sm by our coincixence data as well as a tran-
sition from the 4+, to the 37, K= 0 octupole state. New levels
not previously reported or confirmed by coincidence data in-
clude 1650.4, 1680.0, and 1757 keV in '**Sm and 1282.5, 13186,
and 1550.1 keV in '%:Gd.

G red

Directional Correl of Transitions in
'“Te. K, R. Baker, J. H. Hamilton, A. V. Ramayya and G.
Highlad Physms Department, Vanderbilt University. Gamma-

BR and BY. ough
mmdkkmmmwmh i K
over the entire range of permissible solutions,
nearly coamtact.

di ] correlation measurements were made on nine
transitions in ***Te with a Nal(T,) - Ge(Li) detector arrange-
ment and multichannel analysis. The multipole mixing ratios ob-
tained were §(646)=0.000  0.001, §(714) = 15 Z0s, 502
=-32 %02, 3043 = 37 T2 joam = -33 10

-20
5(968) = ~0.03 ;008 , 31368 =- 0.045 * 0.090, 3(1045) =
o4 H0047

~0.041 * 31691) = ~0.02 = 001, and §(209) = 0.00
t&%- The first § is M3/E2, the next three are E2/MI, and

the last five are M2/EL. The retardation (a factor of approxi-
mately 50) of the crossover to cascade transitions from the
mmvdhildl-lﬂeltnlhemndmdﬂnt}levelsumﬁ:;
tially the same for both the MI and E2 s. In ad

spin and ptri(y assignment of 2+ were made for the
1y 2039
2W092keV Tevels.

Pt g iy m ; e
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lack Box Experiment. Philip J. Lorenz and Roger L. Far
m\:- qmg University of The South. In the traditional general
physics laboratory, students rarely hlnve an opportunity to test
theses explicitly. In this exercise each student was pro-
vided with a metal can containing a simple mechanical system.
His task was to fully describe its contents without opening, de-
structively testing or x-raying the can. A control can, ie., a
ground state system, was available. The techniques of a student
in solving this problem are described.

ZOOLOGY SECTION
GEORGE DAvis ScIENCE, 100
H. MaLcoum OWEN, Chairman

The Chiroptera of West Tennessee. Michael J. Harvey and
Frank F. Graves, Jr, Memphis State University and the Uni-
versity of Montana. Collection and observation over the past
several years have verified the presence of 12 species of bats in
West Tennessee, herein defined as the area, including all or
part of 21 counties, between the Mississippi and Tennessee Riv-
ers. Lasiurus borealis and Myqn‘s austroriparius were found to
be common throughout the area, although there is only one
published record of M. austroriparius from the entire state
(Grainger County). Also present, but less common and at scat-
tered localities, were Myotis lucifugus, Myotis grisescens, My-
otis keenii, Myotis sodalis, Lasionycteris i Pipistrel

lus subflavus, Eptesicus fuscus, Lasiurus cinereus, ,Nyc’tr'ceiu_g
humeralis, and Pl rafinesquii. Speci

1 . Sp were obtained
primarily by mist-netting over ponds and watercourses, Caves

and abandoned building in the area were also checked periodical-
ly for bats. Additional specimens were obtained from the Ten-
nessee Department of Public Health, Several hundred individual
bats have been banded with U. S. Fish and Wildlife Service bat
bands and released. M. grisescens have been recovered as far
away-as 70 miles from the collection site,

A Kyphotic Eastern Spiny Softshell Turtle, Trionyx s. spinifer.
James B. White and George G. Murphy, Middle Tennessee State
University. A kyphotic adult female eastern spiny softshell
turtle, Trionyx s. spinifer, was collected from the West Fork
of the Stones River, Rutherford County, Tennessee, on 16 August
1971. The specimen weighed 2204 g. Measurements were as
follows: plastron length, 19.5 cm; carapace (straight length)
25,6 cm; carapace (curved length) 32.6 cm; and height of apex
of carapace above apex of pelvic bones, 6.0 cm. X-rays showed
nine thoracic vertebrae rather than the typical ten, The fourth
thoracic vertebra was abnormally long and arched. Fourth, fifth,
and sixth pairs of ribs articulated with the anterior, middle, and
posterior regions of the fourth thoracic vertebra. This abnormal
rib articulation suggests a fusion of the fourth and fifth verte-
brae. Muscles and visceral organs appeared normal and filled the
cavity formed by the abnormal curvature of the carapag

ce. The
kyphotic conditions was probably the results of adnormal de-
velopment of skeletal elements during embryonic development.

Maorphological Variations in Three Populations of the
culpin, Cottus carolinae (Gil). James O. Sweeney, Jr., Middle
Tennessee State University. Sculpi i

pins were collected by seining
from the folowing locations in Tennessee: West Fork of Stones

iver, Rutherford County (population A); Bashaw Creek, Coffee
County (population B); and an unnamed spring in Lincoln
County (population C). Average ray counts for the second
dorsal fins of A (N=10), B (N=59), and C (N=75) were
17.17, 1623, and 16.69, respectively. Average pectoral fin-ray
counts for A, B, and C were 16,64, 15.83, and 1588, respec-
tively. Average anal fin-ray counts for A, B, and C were 13.07,
12.69, and 1324, respectively. Average lateral line pore counts
for A. B, and C were 3348, 32.57, and 29.61, respectively.
Total body length (mm) and weights (gm), respectively, of
the largest sculpins taken were: 74 and 5.7 (A), 139 and 34
(B), and 139,484 (C). Vomerine and palatine dentition was
poorly developed in A. Dentary and vomerine dentition was
poorly developed in B. Variations in pigmentation and bands
were observed. (This investigation is part of an in-progress thesis
problem with the Biology Department, Middle T State
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Tennessee State Uniyersi i
ty. Serum proteins of eight i
lr,eprmntin; five aubgeneyu of ground squirrels were gnnm
d¥cam.'"| tele‘ctrophorem. The serum protein patterns provided
b 0-’:1: at the subgeneric, species group, species,
for subspecies levels. Serum protein pattern similarity and dif-
ence 'l_t'\dlcmd an .n'rbilmy phylogeny. The subgenera Oros-
;mllen;s Ero::edrm:phfi 4; W g _d:xhihlted e
s i a i
u:’."“]@dmpmdn pattern, i’? flaoge M"t'o “h‘l@'t e cini
2ation in the albumin and alpha ﬂobnliﬂ fractions. Amn‘;ox -
{noﬂﬂm and Xerospermophilus differ from Cal!wpcmoplziel:s
::';m a::e r?%bmmfe:uha:acmisms. The subgenus Ictidomys shares
stics o oth
im;rrgedinle oty er four subgenera and Tepresents an
ystematic Study of Six Genera of Squirrels by Se
tein Electrophoresis, Jerry W. Wolfe and R. D, Ik’;nberll“r':. gx
Tennessee State University. The serum of six genera of squir-
;'rgte!:r: characterized by agar-gel lectrophoresis. Species specific

ractions were used as taxonomic characters.
geny was constructed in the fo ghoie

m of a dendrogram utilizing
the sum of character state differences expressed as operational
taxonomic units (OTU). The phylogenetic relationships that are
implied hyAthu. dure are as follows: Marmota exhibits a
close relationship to Tamias; Glaucomys exhibits a relatively

Eri!mitive state and close relationship to Tamais and Marmota;

dciurus represents the most ad harac -
gl : ¢ ter state with Sperm.

urus tepresentis
the phylogeny, Pl ng intermediate positions in

Reproductive Behavior and Developmental Rates of the Wood
Frog Rana_ Sylvatica. David Meeks, East Tennessee State Uni-
versity. This study reports on reproduction and development of
Rana sylvatica near the souther limit of its distribution. Com-
pnriso_ns with equivalent studies in norther areas are made.
mass is much lower in this southern form. There is a three month
larval period. Eggs hatched twenty days after the first egg mass
was obaerved: No overwintering in the larval stage was noted;
metnn}orphmu was completed in June at body lengths ranging
Breeding and egg laying activity is generally earlier in Tennes-
see and developmental periods longer. The number of eggs per
from 17-19 mm.

Some Features of Incisor Tooth Development in Mice. Lau-
rence R. Fitzgerald, University of T Medical Units.
Early development of incisor teeth of mice shows several fea-
ture which are not well known. A very primitive tooth-like
structure, apparently a deciduous incisor, is formed before the
permanent incisor. This toothlet has no enamel and no roots,
and never erupts. It is always present in the maxilla, but is
variable in occurrence in the mandible. The incisal end of the
permanent incisor resembles a single cusp of a malar tooth,
having the typical depression forming the “enamel-free” area,
Characteristic mammalian dentin is the fourth of a series of
types of dentin which appear in the tip of this tooth. The other
types resemble at least superficially, dentin which may be
phylogenetically primitive. The portion of the incisor containing
the unusual types of dentin is worn away within a few hours
after eruption, leaving the familiar chisel-shaped incisal edge.
lightly infected fish was 38.4 and the mean worm burden was 3.6

A Comparison of the Effects of Light amj M'\:,V. {n!mn‘wt:_ N

I J: cariae (Tr
on the Fecundity of Gambusia affinis affinis (Osteichthyes, Poe-
ciliidae). Charles W. Holland. Female Gambusia of identical total
length collected on the same day from one sample site were
paired, with one member of the pair being classified as lightly in-
fected and the other, heavily infected. In both light and heavy
infections, 85 percent of the Pe “'.' ; i
were found in the choroid and scleraid tissues. The remaining
parasites were located in the loose ovarian connective tissue
and jonally hed to developing embryos. The fecundity
of each member of a matched pait was entered as one observa-
tion into the appropriate infection group. The mean fecumdity of
The mean fecundity of heavily infested fish was 372 and the
mean worm burden was 12.2. At 476 degrees freedom a t-test,
t(.05), indicated no differences in mean fecundities.
Microhabitet and Competitive Exchision in the Gemus Des-

University).

A Systematic Study of Ground Squirrels (Genus Spermophi-
. fs) by Serum Protein Electrophoresis. R. D. Ik Y

1

J. W. Nagel, East Tonnessee State Univ. Fﬁ
studies on the dusky salamander (Desmognathus fuscus) .

the seal salamander {D. mlkdc)hupwﬁumu.
dicate that at lower elevations the 1wo species coexist within
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