




Alpha Nu Chapter (Oglethorpe University) 
The Alpha Nu Chapter of Sigma Zeta was recognized and reactivated at 

Oglethorpe University in December of 1974. At this time there was a renewed 
interest in the development of a science-oriented organization to unify and 
channel a variety of individual plans and suggestions. 

The first project executed by the chapter was an all-day field trip to Oak 
Ridge, Tennessee in February of 1975. There the members and other science 
students were given a tour of the grounds, museum, and the nuclear reactor. 
Presently the chapter is in the process of planning and landscaping of the 
campus around Goslin Hall, the science building at Oglethorpe. This should 
be completed sometime late this spring. 

Tentative plans for the future include co-sponsoring a student lounge in the 
science building, setting up a tutorial program for science students and setting 
up a program of guest speakers to lecture on topics of interest to science 
students. 

Alpha Rho Chapter (Stonehill College) 
Officers for 1974-75 
President 
Vice President 
Secretary 
Treasurer 
Activities: 

Ann Marie Pilch 
Mary Baptiste 
Susan Raposa 
Charles Scheim 

1975-76 
Thomas Bertone 

Jean Beaupre 
Elizabeth Sechoka 
Elizabeth Sechoka 

This year, fourteen new members were inducted into the society here at 
Stonehill College. 

Members of the society have worked jointly with members of other honor 
societies in putting together a journal of student papers and research projects. 

Alpha Tau Chapter (Annhurst College) 
The officers for the year 1974-75 were: Kathy Bourque, President; Jane 

Briere, Vice-president; and Jeanne Savalonis, Secretary-treasurer with Jane 
Briere acting as secretary treasurer until Jeanne's installation on October 22 
1974. The advisor for the year was Sister Ellen Roland. ' 

On September 16, 1974 a letter was sent to alumni, faculty, and on campus 
active members announcing the first meeting of the year with an enclosed 
agenda. The members present at the first meeting on September 24th 
included faculty, on campus active members, and three out of our eleven 
alumni members. Many of the alumni who did not make the meeting live at 
good distances from the campus. The chapter constitution was the main topic 
for this meeting. 

On October 22nd, Jeanne Savalonis was installed as an active member of 
the Alpha Tau Chapter of Sigma Zeta. At this time she accepted the 
responsibility of the office of secretary-treasurer from Jane Briere. Other 
business of this meeting was the approval of the chapter constitution. 

On November 26th, a guest, Klaus Polttila, presented a film on gypsy moths 
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which he compiled over a two year period. He explained his ecologically safe 
method of skirting the trunk of the trees with aluminum. He showed evidence 
of the method's effectiveness by showing a live carpet of caterpillars going 
only to the skirting device and the tree in full foliage above the skirt. 

The next meeting was April 22nd when five new members were installed. 
They were: Scott Eldridge; Sister Godfrida; Kathleen O'Brien; Nancy 
LaFlamme and Joann Scanlon. The topic then turned to the quickly 
approaching National Convention which was attended by Kathy Bourque. 

The final meeting was conducted on May 6th to elect new officers. They 
are: Jeanne Savalonis, President-treasurer, Scott Eldridge Vice-President-rec­
order, and Sister Ellen Roland, Advisor. 

Alpha Phi Chapter 
Alpha Phi Chapter was installed as an active chapter this year. Two 

students, Peter Pless and Louis Graziano, attended the National Convention 
in Warrensburg, Missouri. These students reported on the convention to the 
chapter at their first meeting of the chapter. Most of the chapter activity has 
been centered about getting organized for next year's activities, including: a 
lecture series, a tutoring pool, assist faculty in their research, assist in teaching 
science labs, student research and group activities. 

The officers who served the new chapter this year were: 
President Chrysoula J. Komis 
Secretary Marie E. Quattrocicchi 
Faculty Advisor Dr. Hugh Turley 

Officers for next year have not been installed. 
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FOUNDER'S CUP DOUBLE AWARD, 1975 

The Founders Cup, emblematic of most successful activity by a Sigma Zeta 
Chapter, was awarded in a double presentation to Chi Chapter and Illinois 
Central Associate Chapter. This was the first time an associate chapter has 
won this award and should serve as an example to some of our chapters. 

Among the reasons for selecting Chi Chapter were: 
1. outstanding speakers and programs at regular meetings. 
2. interesting and exciting field trips. 
3. active participation in campus activities, including a float in the 

homecoming parade, Christmas and Valentine activities. 
4. participated in local and statewide competition. 
5. initiated six new members making a total of thirteen active members on 

campus. 
6. presented three papers at the National Convention. 
Illinois Central Associate Chapter has been very active in that during the 

year they have 
1. had seven regular meetings, with outstanding speakers, films, etc. 
2. had field trips to United States Department of Agriculture Laboratory, 

the National Linear Accelerator Laboratory and the Standard Oil 
Research Laboratories. 

3. had five faculty-student seminars. 
4. been very active in service projects on campus. 
5. initiated twenty-nine students and five faculty into the group. 
6. attended the national convention. 

1975 SIGMA ZETA HONOR AWARDS 

Dr. Clarence C. Chesnutt, National President, presented Honor Awards to 
seven outstanding Sigma Zeta members. Receiving the awards at the National 
Convention were: 

Phil Swartz - Lambda Chapter, Mansfield State College. Phil was elected to 
Sigma Zeta as a sophomore, served as Vice-President during junior year and 
President during his senior year. He worked as a Lab Assistant in Physics for 
three years, taught Physics and Chemistry for past two summers in the 
Upward Bound program, has a grade point average of 3.65 and was named 
to Who's Who Among Students in American Universities and Colleges, 
1974-75. He has been very active in many other extra-curricular areas. 

Karen Phillips - Upsilon Chapter, Anderson College. Karen is following a 
pre-medical curriculum and has maintained well over a 3.0 average. She was 
chosen to spend the past semester as a research assistant at Argonne National 
Laboratories. Her paper, pre!!ented at the National Convention, was on her 
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work at Argonne. She served as President of Sigma Zeta for two years, being 
a very active worker and making Upsilon Chapter more active than it has 
been in past years. 

Robert D. Hess - Chi Chapter, Missouri Valley College. Robert is a 
Mathematics Major with a grade point average of 3.9. He will graduate in May 
with honors. He has been very active in the local chapter, has served on 
several committees and presented a paper at the National Convention. He 
participated in team competition in the Northcentral Regional Programming 
Championship at the· University of Missouri, Rolla, Missouri. 

Alex Pettigrew - Psi Chapter, Central Missouri State University. Alex has 
been active in university and community projects for all four years of college. 
He served as Treasurer of Sigma Zeta during his junior year and President his 
senior year. He was one of the active forces which culminated in this year's 
National Convention. He has been named to Who's Who in American 
Colleges and Universities. He was a delegate to the Tan-Tar, a leadership 
conference and a member of the University Union Quiz Bowl Team for two 
years. 

Clark Hooper - Alpha Gamma Chapter, Malone College. Clark has served 
the local chapter in many valuable ways without ever holding an office. He 
has served as President of the Student Body and has been active in the 
student senate. He presented a paper at the National Convention this year. 
He was unanimously chosen by the Chapter to receive the Honor Award for 
his service to the Chapter over the past three years. 

William Blair - Alpha Eta Chapter, Olivet College. William is a senior with a 
double major in Mathematics and PhYSics-Astronomy. He has maintained a 
grade point average of 3.64. He has been active in other campus 
organizations besides Sigma Zeta. He served as president of the local chapter 
for two years. He has served as laboratory assistant in Physics and 
Astronomy, served as student director of the Beman Observatory and as a 
tutor in Physics, Astronomy and Math for four years. 

James S. Cox - Alpha Xi Chapter, Clinch Valley College. James has been 
active in the local chapter for three years. He has attended three national 
conventions and was co·author of a paper presented at this year's convention. 
He served as Vice-President of Alpha Xi Chapter. He has maintained a 3.3 
grade point average. He will graduate in June with a major in Mathematics 
and a minor in Physical Science. 
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ABSTRACTS OF STUDENT PAPERS 
Presented at the 1975 National Convention 

THE GROUP OF THE RIGID MOTIONS OF A DODECAGON 
by Clark Hoopes and Karen Teter, Alpha Gamma 

A twelve-sided regular polygon was used and the vertices of this 
polygon were mapped into the vertices of the polygon in all possible orders 
allowed by rigid motion. This supplied all the information needed to proceed 
and to determine if this were a group. 

GEOMETRY AND THE COMPUTER 
by Nancy Markesan and Suzanne Scott, Alpha Gamma 

The purpose of this project was to develop a program so that the 
computer can test sets of numbers to determine if they are models for a 
specific axiomatic system. 

The axiomatic system used was: 
Axiom System US 

1. There exists at least one line. 
2. Every line contains exactly two points. 
3. Every line has exactly one pOint not on it. 
4. No two lines have a point common to both. 

The program consists of sets of four numbers, arranged in a two-by-two 
matrix. The columns are lines and the numbers, themselves, are points. Zero 
was used to denote a blank space or no point. The computer was 
programmed to compare the numbers in the four places in the matrix 
(array). These comparisons were used to show whether or not there existed 
a line and so forth through the axiom system. 

This program led to the conclusion that more complex axiom systems 
can be treated in the same manner. This would be very time saving as well 
as interesting when dealing with more complex axiom systems. It also shows 
one more use of the computer. 

WATER QUALITY OF THE MID-HUDSON REGION 
OF THE HUDSON RIVER 

by Peter R. Pless and Louis Graziano, Alpha Phi 
Quantitative data concerning various pollution parameters of the 

Mid-Hudson Region of the Hudson River were acquired. Water, sediment, 
and benthic organisms were analyzed for concentrations of selected heavy 
metals. Measurements of nitrates, phosphates, dissolved oxygen (DO), 
biological oxygen demand (BOD), chemical oxygen demand (COD), and 
hardness were also performed on the water samples. 

The section of the river studied covered twenty nautical miles in a 
north-south direction, midway between Albany and New York City. Water 
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samples were taken at the surface and every ten meters in depth. The 
sediment a.nd benthic samples were collected with an Eckman dredge. 

Th~ mtrate and phosphate concentrations were determined using 
absorptIon spectrophotometric techniques. The nitrate concentrations 
remained constant through the sampling region. The values obtained were 
in agreement with the New York State Department of Health studies 
conducted in the middle and late 1960's. Similarly, the phosphate 
concentrations did not vary significantly during this study, however they 
indicated a significant decrease when compared to values obtained by the 
earlier studies cited. BOD and COD values remained fairly constant, 
although the BOD values were lower than expected. The DO and water 
hardness reflected the seasonal change, as the studies were performed from 
June to August. 

The heavy metals analyzed were Copper, (in surface water samples 
only) cadmium, mercury and lead. The method utilized for their detection 
was atomic absorption spectroscopy. The metals were seen to be 
concentrated in the sediment samples and benthic organisms. However, lead 
did not appear to be concentrated in the benthic. 

Further study in the area of heavy metals in both the sediment and 
aquatic life of the Hudson River is recommended. 

A HISTOCHEMICAL STUDY 
OF THE INTESTINAL GLANDS OF THE RAT 

FOLLOWING A DMINISTRA TION OF CYSTEAMINE 
by Edwin Walker, Alpha Theta 

Histochemical differences of the intestinal glands of the injected and 
uninjected rat are described so that the action of cysteamine can be better 
understood. The acid (sulfate and carboxylic) radicals of mucus were studied 
as well as the base radicals. The metabolism of these radicals is possibly a 
reason for the loss of "mucus protection" to the duodenum of the rat 
induced by this drug. 

"A COMPUTERIZED METHOD 
OF FITTING EQUA TIONS TO GROWTH CURVES" 

by James Cox, Robert Stallard, and Alvin Wells, Alpha Xi 
For comparison purposes it is convenient to be able to express growth 

patterns of different organisms. Field data such as length or weight of such 
organisms plotted as a function of time can be fit to mathematical equations. 
The equations which are most logical to describe growth should be 
asymptotic since for some time, t, the length or weight of an organism will 
reach a maximum. 

In Ecology Autumn 1967, Robert E. Ricklefs published "A Graphical 
Method of Fitting Equations to Growth Curves." In this article Ricklefs chose 
three asymptotic equations: The Logistic, the Compertz, and the Von 
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Bertalanffy. These equations seemed ideal to express the growth for certain 
smaller land birds. As mentioned Ricklefs used a graphical method to fit 
equations to growth curves. Our project in turn goes one step beyond and 
uses the speed and accuracy of the computer to fit the equations to growth 
curves. 

Using the weight of the Cactus Wren available in the article as model 
data, our computer program will take these data, convert them to 
percentages of the estimated asympotote, and fit them to the equation 
which describes them best. The procedure is to use the given conversion 
equations in order to convert the curves to a straight line. Our program will 
determine the correlation coefficients in each of the three cases after 
conversion of the data. The best correlation coefficient will determine which 
of the three equations to use. After selecting the proper equation the slope 
and y-intercept are determined by linear regression. This is then used to 
determine certain constants which in turn may be reconverted to the original 
growth curve equation. Necessary data for computation of the growth 
curves are the actual weights, number of data points, and an estimated 
asymptote. 

STUDY OF GASOLINE LINES 
by Chris Evans and Judy Harding, Alpha Xi 

In light of the energy crisis, an investigation was made of waiting lines at 
three local gasoline stations. We were concerned with the arrival rate and 
service time distributions. The arrival rate was assumed to have a Po iss ion 
distribution. The service time consisted of three time intervals-T 1 began 
when the car stopped beside the pump, T 2 was the pumping time, and T 3 
was the time it took the attendant to collect and make change. The data 
revealed Tl and T3 to follow an exponential distribution and T2 to follow a 
normal distribution. 

From this information a mathematical model was built and computer 
program were written to simulate both single and parallel service channels. 
Although the gasoline stations under study had parallel service channels, a 
model of a single service channel was made for comparison purposes. By 
varying the number of arrivals per minute and / or T2 • the impact of various 
factors on the system such as increased demand and placing an upper and 
.Iower limit on the amount of purchase can be determined. Hopefully, these 
simulations will provide a basis for more intensive study of those factors that 
could minimize the gasoline lines, and therefore, the length of time the 
consumer has to wait. 

THREE DIMENSIONAL DISPLA Y PROGRAMS 
FOR SMALL COMPUTERS 
by William J. Ceselski Jr_, Chi 

- Three dimensional displays are usually restricted to large scale 
computers. I investigated tWQ such methods using a IBM 1620 (20K bytes) 
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computer and a two stage FORTRAN II compiler. Output was on the 
console typewriter. 

In the first method, the coordinates and printing code of each pOint is 
coded and stored as an eight digit number. These points then, can each be 
decoded, operated upon,then encoded once again. Operations include 
translations, rotations, and printing. On printing, tests are made to insure that 
only non-hidden points are typed. 

The second method consists of calculating each printed point from the 
special case formula of: 

Upper and lower bounds are entered for each of the three axes,thus 
providing a rectangular enclosure far the surface described by the equation 
and Its chosen parameters. The picture is printed as each point is calculated. 
With substitutions made into X and Y, two solutions are usually found for Z. 
A character is typed for the larger real root within the Z limits. With no real 
root between the Z limits, a blank is printed. The printed character for each 
point is a digit from 0 to 9 depending upon its relative Z magnitude within 
the Z limits. 

Y axis and Z axis rotations can then be provided by Iineady 
transforming the above equation to: 

Z2 (a CI2 52 + b C12 C22+c 512)+Z (Y(2 C1 51 (a 522+b C22. 

c))+ 2 X 52 C2 C1 (a·b) -d 51+y2 (512 (a 522+ b C22)+c C1) 

+ Y(2 X 51 52 C2 (a·b) + d C1) + X2 (a C22 + b 522) + e = 0 

Where C1 = Cos, 51 = 51n, C2 = Cos, and 52 = 51n. 

THE EFFECT OF THE STEP SIZE ON NUMERICAL SOLUTIONS 
OF DIFFERENTIAL EQUATIONS USING EULER'S METHOD 

by Robert D. Hess, Chi 
The solution of differential equations Is one of the major problems of 

numerical analysis, and therefore few can be solved analytically. Numerical 
solution of differential equations provides methods for solVing initial-value 
problems. The procedure produces approximate solutions using only the 
operations of addition, subtraction, multiplications, and division, and 
functional evaluations. The classical initial-value problem is to find a function 
y (x) which satisfies the first order differential equation y' -f(x,y) and takes the 
initial value y(xo)-Yo. All numerical methods involve finding approximate 
solutions at xO,xl ,x2, .... , where the difference between any two successive 
xn-l -xn-h. Although the value of h is chosen at random, the general rule is, 
the smaller the value of h is, the more accurate the approximate solution 

41 



becomes. The limit of an infinite sequence of approximate solutions, 
obtained by Euler's Method, is the exact solution of the differential equation. 

It is the purpose of this paper to investigate and show that, in fact, the 
smaller the value of h becomes, the closer the approximate solution comes 
to that limit. 

THIN LA YER CHROMATOGRAPHIC ANAL YSIS OF PESTICIDES 
by Gary V. West, Chi 

Many recently developed pesticides are chemically classified as 
chlorinated hydrocarbons. Aldrin, Dieldrin, DDT, DOD, Heptachlor, lindane, 
and Heptachlor epoxide are all examples of such chlorinated hydrocarbon 
pesticides. This research project was concerned with using thin layer 
chromatographic techriiques to identify and give quantitative estimates of 
these pesticides in soil samples. 

The first step in the process was the extraction of the pesticides from soil 
samples using a petroleum ether dichloromethane wash. Then small 
amounts of the wash solution were spotted on pre-washed Kodak silica 
plates. Following this the plates were developed in a hexane solvent system, 
sprayed with a visualization reagent, and exposed to an ultraviolet light 
source. The presence of a pesticide in the sample was Indicated by a small 
brown or black spot on the silica plate. 

Identification was made by calculating the RTDE value of the sample 
and comparing it with values from the Food and Drug Administration 
Pesticide Manual. The R TOE value is the distance from the original spot to 
the visualized spot divided by the migration distance of p,p' TOE for the 
solvent system used. Quantitative estimates were made by comparing the 
darkness of the spot from the samples to spots of known concentration. 
Once the quantitative estimate has been made, It can be converted to the 
standard form of milligrams of pesticide per kilogram of soil. 

EARTHQUAKES AND THEIR PREDICTION 
by John Hannes, Lambda 

Earthquakes have been mysterious displays of natural sources of energy 
for millions of years. While they have been In existence for this long, 
accurate data collections are not In existence as technology has taken this 
long to be able to begin to understand and observe the many aspects of the 
disaster. This paper begins with a broad definition of earthquakes and how 
many are caused. The paper deals mainly with the plate tectonic and 
faulting aspect of earthquakes. A basic and simple introduction to 
seismology, seismographs, and seismograms is given while at the same time 
earthquake rating intensity and magnitude scales are described. Definitions 
and examples of P-waves, S-waves, L-waves, and Rayleigh waves are given. 

The topic of research and prediction is then described with many of the 
problems found in the work mentioned. The dilatancy theory of earthquake 
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shocks is described and is supported by several areas of research such as the 
P-wave---S-wave ratio change, earth uplifting, decrease in electrical 
resistivity, the presence of radioactive tracer elements, and the change of the 
Earth's magnetic field being discussed. Following the discussion of dilatancy, 
other areas presently being researched are presented along with an analysis 
of their possible use in future quake prediction. 

The paper closes with a caution to governments and people who must 
begin planning for the time that earthquake prediction is a reality. The 
organization must be detailed for the time when a quake is actually 
predicted and people must be evacuated. Also the possible sociological and 
financial aspect are mentioned with a plea for more research in the effects of 
the predictions after they do become a reality. 

AL TERNA TIVES TO THE USE OF PETROCHEMICAL PESTICIDES: 
PRESENTL Y AVAILABLE AND CURRENTL Y DEVELOPING MEANS 

OF INSECT CONTROL 
by Martha Harshbarger, Lambda 

During World War II, the forerunners of the deadly organic compounds 
came into being. Since then, they and their descendants have plagued us 
with one of the greatest environmental problems that mankind has ever had 
to face. 

The dangers and drawbacks of these chemicals--eventual insect 
resistance, niche disturbance, non-species specificity and toxicity to 
vertebrates--dictate that safer, and equally effective control methods be 
reviewed. 

The existing alternatives were therefore explored by this author. 
One of the earliest of these methods Is that of breeding resistant strains 

of plants, such as the wheat that is resistant to the Hessian Ay. This 
particular strain of wheat Is so resistant that when it was Introduced in 1942, 
the Hessian Fly population was no longer a problem. 

Another method is that of rearing species of insects predatory to the 
target species and releasing them where needed. 

It has been found that culturing a bacterium lethal to the target species 
(such as Bacillus thurlnglensls) and spraying it In an infested area can cause 
up to 90 % kill in the Japanese Beetle grub. 

A similar process Involves the nuclear polyhedrosis virus, or NPV, which 
has been shown to be as effective as methyl parathion, a dangerous 
petrochemical pesticide. 

Recent studies are being made with natural insect pheromones and 
man-made pheromones or metarchons. These are sexual attractants and are 
currently used as bait in traps, with a 70% capture rate (males). 

The most intriguing and recent research, perhaps, is concerned with 
insect developmental hormones and synthetic analogs. The introduction of 
the juvenile hormone or JH at the wrong stage of an insect's life cycle 
causes a lethal disruption. Depending on the stage the insect is in when the 
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JH is applied, the inect either fails to reach adulthood or becomes a sterile 
adult. 

The safety of these methods is such that one should foster and cultivate 
further research in these areas. 

Biological control methods are in keeping with a basic and simple tenent 
of using an insect's own nature to help control it---for today, and for the 
future. 

INTEGRATED CIRCUITRY: MICROELECTRONICS FOR MAN 
by Frank Schwab, Lambda 

Developed in the 60's for the Minuteman ballistic missile, the integrated 
circuit, or IC, seems destined to send the simple transistor the route of the 
vacuum tube. The IC is fabricated as a complete whole on a single surface 
and may have a circuit density of 50,000 to 100,000 components per 
square inch when large-scale integration (LSI) is used. 

Integrated circuits would be impossible without the semi conductor and 
thin-film technologies which are needed to construct the four basic 
components in every chip--resistors, capacitors, diodes, and transistors. By 
the thin-film technology, resistors, capacitors, and circuit interconnections are 
laid down in ultra-thin, deposited metal layers. Semi conductor technology, 
which gave us the first transistor, is again utilized to provide diodes and 
transistors, only on a microscopic level. 

LSI "chips" begin as tiny silicon wafers with a thin surface layer of silicon 
dioxide. Through a complicated procedure using optical masks, ultra-violet 
light, and a photosensitive material called photoresist, certain areas of the 
silicon are etched away with acid and replaced with metal films or diffused 
with selected "Impurities." Comples circuits require many steps Infabrication. 

Another new Innovation in IC's Is the metal-oxide semi conductor 
field-effect transistor, or MOSFET. The MOSFET Is a unipolar transistor as 
opposed to the earlier, bipolar junction transistor. There are fewer elements 
In the MOSFET, resulting In fewer processing steps and a reduction In size 
and power requirements. 

IC's are most often used In digital electronic circuits, which are 
distinguished by logic elements. Frequency dividers, such as gates and 
f1lp·flops are a type of logic element. Gates are "decislon·making" devices 
that allow or prevent the occurrence of some function. The f1ip·f1op is made 
up of a particular combination of gates. 

With the advent of LSI and the compact MOSFET, solid-state (omp',''''. 
memories may soon phase out the traditional magnetic-core ones. LST :.dl' 

also be applied to the whole range of photoelectric devices, making poss.'--i 
a flat, solid-state television picture screen. In the future. ,,>ther start 
advances will surely take place. 
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A STUDY OF THE INFLUENCE OF HIGH LEVELS OF TRAFFIC 
ON THE HEALTH OF A POPULA TION IN A SEMI-ISOLATED REGION 

by Sidney T. Smith, Pi 
The effect of automobile exhaust gases on the health of a population 

was studied in two small rural towns in Central Illinois. Town A, the test 
group, differed from Town B, the control, only in that Town A had 3.75 
times as much traffic as Town B. The residents of each town were sampled 
by questionnaire and data was compiled by computer. T~ends o~ progressive 
toxification were apparent in both towns but predominantly In Town A. 
Within Town A it was found that a significantly larger number of deaths 
occurred closer to the highway and these people died at an earlier age than 
those residing farther from the highway. All of these problems would be 
intensified in an urban area due to heavier use of auto routes. All data 
indicates that exhaust gases from autos have a definite detrimental effect on 
the health of people exposed to these gases. 

THE EFFECT OF A ZINC DEFICIENT DIET 
ON MALE GOLDEN HAMSTERS 

by Sharon K. Becker, Psi 
The effect of a zinc deficient diet on the activity of several enzymes was 

studied in male Golden Hamsters. Male Golden Hamsters were fed a zinc 
deficient diet for a period of two weeks. The control group was fed the same 
diet, supplemented with zinc in the quantity of 100 parts per million. T~e 
hamsters were sacrificed at the end of the two weeks, and four enzymes In 

brain, liver, and kidney tissue were studied by use of spectrophotometry. 
Liver alcohol dehydrogenase, a zinc containing enzyme; acetylcholinesteras, 
a zinc activated enzyme; glucose-6-phosphate dehydrogenase and malate 
dehydrogenase activity were observed. There were no significant changes 
in the activities of the enzymes in either the zinc deficient or control group. 
Zinc deficiency in other animals has been observed in other studies. RNA­
poly-merase, a non-zinc containing enzyme, was the only enzyme found to 
be significantly lowered in its activity, during a zinc deficiency. It appears that 
the gross abnormalities and malformations observed in animals are du:e. to 
indirect effects, rather than direct lowering of zinc containing enzyme actIvIty. 

DETERMINATION OF THE STABILITY OF ALLYL 
AND SECONDARY CARBONIUM IONS 

by Shannon Cassidy, Psi 
Prompted by a claim in the third edition of OrganiC Chemistry by 

Morrison and Boyd, which is contrary to the Widely accepted opinion, that 
allylic carbonium ions are more stable than secondary carbonium ions. The 
alkyl halides, isopropyl chloride, t-butyl chloride, and allyl chloride were 
investigated to determine which of the ions actually was most stable. Rate 
determination precipitation with alcoholic silver nitrate proved inconclusive. 
Gas-liqUid chromatography was employed on successive mixtures of the 
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halides with alcoholic silver nitrate. The allylic carbonium ion appeared to be 
more stable than the secondary carbonium ·ion. Investigation of the results 
showed, however, that this conclusion was not accurate and further 
investigation is necessary to resolve the discrepancy. 

THE PREPARATION AND SPECTRAL CORRELATION OF A SERIES 
OF UNSATURATED ESTERS, AND THE USE OF THESE COMPOUNDS 

IN A STUDY OF THE EFFECT ON NMR SHIFTS BY Eu(fod) 
by Alex Pettigrew and Allen DaViS, Psi 

Compounds for this study were prepared by two methods. The first 
series was prepared by the addition of alcohols to 3-methyl-2-butenoyl 
chloride. The products of this reaction yielded the corresponding 
unsaturated esters. The second method involved a Grignard reaction and a 
dehydration step. These compounds were purified to 99.5%- using gas-liquid 
chromatography. Spectral correlation of these compounds were carried out 
using Nuclear Magnetic Resonance and Infra·red Spectrometers. 

The NMR shift reagent Eu(fod)3, (tris(1,1,l,2,2,3,3-heptafluoro-7,7-
dimethyl-4,6-octanedione) EuropiumIII) was found to be useful in the 
elucidation of structures. In Nuclear Magnetic Resonance Spectroscopy the 
shift of a proton is related to the electronic environment of the proton. 
Protons, in similar environments, are not often resolved, because they 
experience similar shifts. The addition of a shift reagent, which in this case 
attaches at the carbonyl portion of the molecule, changes the environment 
of various protons to different degrees. This allows for a better resolution of 
the signals for the various protons. In general, it was found that the farther 
from the site of attachment of the shift reagent the less the shift. At a 
distance of about seven carbons from the point of attachment the effect of 
the shift reagent is diminished to practically zero. 

SPECTROSCOPIC STUDIES OF CARBON IN AN ARGON MATRIX· 
by Karen Phillips, Upsilon 

The contamination of the plasma in a controlled thermonuclear fusion 
reactor is one of the problems of fusion technology. Carbon is being 
considered as a material for a blanket to protect the first wall of the reactor 
and to reduce contamination. 

Matrix isolation, using an Argon matrix was used to study the sputtering 
of carbon atoms and molecules. The matrix was observed with infrared and 
ultraviolet and visible spectroscopy. The species C2 was a prominent feature 
of the UV-VIS spectra. The Mulliken band at 238 nm and two Swan bands 
at 520 3 and 472 5 nm are observed. A third band at 433 4 nm was also 
observed which mayor may not be a Swan band. Annealing the matrix 
caused the bands to change in intensity, probably as a result of diffusion in 
the matrix. 

·Based on work performed at Argonne National Laboratory under the 
auspices of the Energy Research and Development Administration. 
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THE pKa OF A WEAK ACID AS A FUNCTION 
OF TEMPERATURE AND IONIC STRENGTH 

by Vicki Thompson and Malcolm Manners, Upsilon 
In an effort to achieve accuracy in determing the pKa of acids as a 

function of temperature many techniques have been used with many 
qualifications, considerations, and controlling factors. Using a strictly 
controlled temperature bath, and plotting temperature against pH, the three 
characteristic variables for Benzoic and Citric Acids were determined using a 
self-written computer program· similar to a "least - squares" program. These 
variables lead to rather accurate values of pKa's for these acids with 26.43% 
error in determing the pKa for citric and 4.53% error for Benzoic. 

This experiment took into account all possible errors that could be 
controlled in the undergraduate laboratory. This experiment also affords the 
opportunity to use, write,and adapt various computer programs. 

AFFECTS OF VARIED MESTRANOL LEVELS IN COMBINATION WITH 
17 0I-ETHYNL-17-HYDROXY-19NOR-17 0I4EN-20YN-30NE AND 

1701ETHYNL-4ESTRENE-3,B, 17-B DIOL DIACETATE ON 
RAT OVARY, UTERUS, AND OVARIAN PROTEIN LEVELS 

by Gregory E. Caplinger, Upsilon 
The use of varied mestranol levels given to Wistar White Rats 

intramuscularly produced distinct chemical and physiological results. 
Ovarian protein levels were distinctively different from the control and also 
compared to the other animals receiving mestranol. Another very distinct 
difference was in the lactatate dehydrogenase levels of those animals 
receiving mestranol opposed to the control animals. This distinct difference 
may be explained as a result of allosteric inhibition on lactate 
dehydrogenase. Nicotinamide adenine dinucleotide has been shown to 
allosterically inhibit lactate dehydrogenase and thus decrease lactate 
dehydrogenase levels. In the ovarian synthesis of steroids nicotinamide 
adenine dinucleotide is needed in a conversion reaction. Then one will see 
that NAD not only affects LDH levels but also other enzyme and protein 
levels of the ovary. Thus the overall synthesis of ovarian steroids will be 
affected if the levels of NAD differ from control levels. With the varied levels 
of mestranol used one can see that exogenous estrogen type compounds in 
conjunction with the regular synthesis can cause a change in NAD levels 
which is manifested in a change in LDH levels and possibly the ovarian 
synthesis of steroids. Thus varying levels of mestranol will cause both 
changes in the histological appearance and the protein and enzyme levels In 
the uterus and ovary. 
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