




PICTURES FROM THE CONVENTION 

What's the Vice-President President Ludlum welcomes the convention. 
so happy about? 

And Commander 
Jack was there --

I shall return! 
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Dautenhahn attempts to bribe the Treasurer. 

F 

PRESENTATION OF STUDENT PAPERS 
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ABSTRACTS OF STUDENT PAPERS 

The Effect of Deletions in the Diet of the Female Golden Hamster 
on the Early Post-Natal Growth of Her Young 

Jeannette Harris 
Alpha Gamma Chapter, Malone College 

The newborn mammal receives its nutrition from its mother in the form of 
milk. Deficiencies in the mother's diet are often reflected in the growth of her 
young. In this experiment, a control diet and four deletion diets were 
formulated. Eight female golden hamsters were bred while on the control 
diet and were allowed to raise their litters. Subsequently, three females were 
placed first on a diet without vegetables, then on a diet without vegetables 
and a vitamin supplement. Three other females were placed on a diet 
without wheat germ oil, then on a diet without wheat germ oil or lettuce. 
Two females were retained on the control diet. Starting at two days after 
birth and continuing until 21 days after birth, the young were weighed daily. 

The mean weight for each day for each litter was plotted against age. 
When litters of similar sizes but different diets were compared, the growth 
rate for those young on deleted diets was reduced. In addition, interruption 
in reproduction for one female on a deleted diet was noted. 

A First Order Rate of Isomerization of 
CIS - Bisethylenediaminedichlorocobalt (III) Chloride 

Victoria Thompson 
Upsilon Chapter, Anderson College 

Both the cis and trans isomers of bisethylenediaminedichlorocobalt (III) 
chloride can be prepared in the lab and in methanol, the purple cis form 
isomerizes quantitatively to the more stable trans form. The isomerization 
reaction is just order. Then 

and 

so that plotting log 

In (cis) = -kt + C 
In (D-Doo) = -kt + e 
(D-Doo) against time will give a straight line of 
slope = -k / 2.303 

Using this method of studying reaction rates, I determined the half life of 
this substance and compared it with the value previously published by 
Brown and Nyholm. In comparison, my per cent error of results of study 
done on two solutions were 3.9% and 2.7%. These values compared most 
favorably with errors previously reported for this technique of 15.4%. 

Air Pollution Survey of Anderson, Indiana 
From October 27-November 21, 1975 

John Park and Richard Oldham, Co-authors 
Upsilon Chapter, Anderson College 

Air pollution is a vital concern in any community and techniques are 
consistently employed to keep a check on its concentration. Anderson is the 
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location of several industrial plants, but these are not the only sources of 
S02 in the community. The purpose of this study was to decide whether 
increased coal consumption in Anderson is raising the SO 2 content of the 
air beyond or near the national ambient air standard of 0.030 plus 0.002 

ppm. 
Huey sulfation plates which consist of a Pb02 paste were distributed 

around the city in reference to predicted wind direction. The Pb02 reacted 
with the SO 2 over a 24 day period as in the following reaction: Pb02 plus 
S02 PbS04' After the collection of plates, the turbidimetric technique of the 
PbS04 reflected amounts of S02 at the designated locations. Data was then 
tabulated and isolines of S02 pollution were drawn. 

The wind did not agree with our predictions and the large concentration 
of S02 covered an area with few plate sites. This could have led to 
imprecise drawn isolines. Unusually warm weather for this time of year was 
the reason for little residential output of S02, but the factories still put quite 
a bit of pollutant out. The concentration of all 16 S02 sites was below the 
federal legislation range. More work should be done with evenly distributed 
plate locations for unforseen wind directions. 

Characteristic Concentrations of Cadmium, Lead, Nickel, 
Zinc and Mercury of a Landfill Leachate 

Thomas J. Lynch 
Alpha Phi Chapter, Marist College 

Landfills are becoming increasingly popular as an alternative to open 
dumping of urban solid waste. Concurrently, concern has been directed 
towards the environmental impact of these landfills. One manifestation of a 
possible detrimental situation is the concentration of metals found in 
leachate streams whose origin is the landfill. 

Using a speCific landfill for examination, this study reports the 
concentration of cadmium, nickel, zinc, lead and mercury found in the 
sediment of six sites along an adjacent river and the concentrations of those 
metals found at ten sites along both the leachate stream and the adjacent 
river to which the leachate is a tributary. 

The Varion Techtron 120 Atomic Absorption Spectrophotometer was the 
analytic tool used for determining metal concentration. Cadmium and lead 
were determined by the APDC-MIBK organic solvent extration technique in 
the surface water samples while the mercury concentrations in both water 
and sediment samples were determined using the flameless atomic 
absorption technique. All other determinations were direct aqueous 
aspirations of the prepared samples. 

The IBM 360 computer, utilizing a linear regression program, was used 
to plot absorption vs. concentration calibration curves from obtained 

absorption values. 
The concentrations of all the metals in water samples from the adjacent 

stream were found to be reasonably consistent, while the concentrations of 
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the metals found in the water of the leachate stream were in excess of the 
average river concentrations for all five metals. The amount of metal in 
excess ranged from an increase of a factor of two to a factor of one-hundred 
times the average river concentration for mercury and zinc, respectively. 

The sediment concentrations of mercury and lead were also consistent as 
a function of the river passing the landfill. 

Cadmium, nickel and zinc concentrations in the sediment, however, 
exhibited increases as the river passed the landfill, thus suggesting the 
contribution of these metals by the landfill. 

It is possible that several other substances are also being contributed to the 
surrounding surface water other than the metals mentioned. 

In conclusion, this study suggests further examination of the 
environmental impact of landfills, and also that the increased metal 
concentrations of the landfill leachate be among the criteria when evaluating 
sites for future landfills. 

"The Effect of Postnatal Thymectomy on the Induction of 
Skin Tumors by 3, 4 Benzopyrene in Golden Syrian Hamsters" 

John Hixson 
Alpha Gamma Chapter, Malone College 

The purpose of this research was to determine the immunosuppression 
effect, (Immunosurveillance Theory), caused by thymectomies in relation to 
the induction of skin tumors by the carcinogen 3,4 benzopyrene. Hamsters 
were thymectomized at 48 hours by aspiration of the thymus lobes through 
a glass canula. A thymectomized group of 35 hamsters and a control group 
of 36 hamsters were established and the application of 3,4 benzopyrene was 
started on both groups when the hamsters were approximately 4 weeks of 
age. The chemical carcinogen was applied directly on the skin of these 
hamsters twice weekly for a period of twelve weeks. Responses to this 
chemical were studied. Development of skin reactions, including lesions and 
possible tumor growth, regression of lesions and tumors, and genetic line 
effect comparisons were studied. The gross effects of thymectomy of 
hamsters at 48 hours were studied to determine if an optimal reduction in 
T-cells occurred by thymectomizing at this age. Histological specimens of 
skin reactions were taken during their development. Spleen and small 
intestine (peyer's patches) specimens were taken from sacrificed animals. 
The histological results are being analyzed in a separate study. 

Modification of Nasalance 
In the Speech of the Deaf with T onar II 

Joseph W. Wiley 
Alpha Theta Chapter, Asbury College 

Past studies have found that the speech of hearing impaired individuals 
has a much higher nasalance percentage than the norm for individuals with 
adequate hearing. The misplaced bursts of nasal sound that accompany the 
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utterances of the majority of these deaf individuals could be due to the 
absence of auditory feedback, causing them to be unable to correct the 
problem from that standpoint. 

A relatively new instrument known as TONAR II analyzes nasalance and 
gives visual indications of what the nasalance percentages are. This is done 
as a subject reads or talks into a sound separator which divides oral and 
nasal resonance for analysis. Since most deaf can see, it was proposed that 
using visual feedback, the deaf could learn to control their hypernasality. 

Though the research is not yet complete, the data tends to support the 
idea that nasalance can be modified in such a manner. 

The Development and Application of a Thin Layer 
Chromatographic Technique to the Study of Pteridine 

Eye Pigments of Drosophila melanogaster 
Marcia Wallace 

Xi Chapter, Ball State UniverSity 
This research concerns the dedvelopment and perfection of a thin-layer 

chromatographic technique used to study the pteridine eye pigments in 
cultures of Drosophila melanogaster. This technique will be used in 
introductory biology laboratories. Once the technique is perfected, it will be 
used to study the kinds and amounts of pteridene eye pigments present in 
previously uninvestigated mutants of Drosophila melanogaster. Thin-layer 
chromatograms of different mutants are made and analyzed as to the 
different kinds of pteridines present in each mutant. The results are 
compared to published results using paper chromatography. This serves as a 
check on the acuracy of the newly developed thin-layer technique. 

Theory and Verification of the Hall Effect 
John Hannes and Frank Schwab 

Lambda Chapter, Mansfield State College 
The Hall effect, discovered in 1879 by E. H. Hall of Johns Hopkins 

University, is a voltage observed at right angles to the current flow in a 
conductor in a mutually perpendicular magnetic field. The underlying 
principle of the Hall effect is the Lorentz force which causes current carriers 
to be deflected to the sides of the conductor, building up a transverse 
potential, called the Hall voltage. 

This paper will discuss the Hall constant which is the proportionality 
constant between the applied current and the magnetic field and the 
observed Hall voltage. Specifically, we will deal with the Hall constant for the 
semi-conductor Indium Arsenide. 

In theory, the Hall constant for a particular conductor or semiconductor 
can be determined from the density of the charge carriers available for 
conduction and the electronic charge. The fact that certain semiconductors 
show a much higher value for the Hall cor.stant than metallic conductors 
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can be explained quantum mechanically by the band theory of solids. The 
fewer conduction electrons available to semiconductors means that they 
must travel at far greater velocities to carry equivalent currents. This causes 
greater angles of deflection due to the Lorentz force, and correspondingly 
higher values for the Hall constant. 

An experiment was performed at Mansfield State College to determine 
the Hall constant empirically using a variable D.C. electromagnet with digital 
multimeters. Current through the semiconductor was held constant at a 
certain value and the magnetic field was varied to produce a table of Hall 
voltages. From the resulting graph, an experimental Hall constant was 
computed, and compared to the theoretical value. 

Reversible Heat Injury in the Psychrophilic Bacterium 
Micrococcus cryophilus 

Maria A. Valena 
Xi Chapter, Ball State University 

The purpose of this short study was to show whether or not reversible 
heat injury occurs in the psychrophilic bacterium Micrococcus cryophilus. A 
modification of the double-medium technique of Griffiths and Haight (1973) 
was used to study heat injury. The double-medium technique required the 
use of a control medium, the counts on which represent the number of 
viable cells uninjured and reversibly injured in the sample and a high saline 
medium which would show counts of uninjured cells in the sample. This 
method of obtaining differential viability counts was based on observations 
by Iandolo and Ordal (1966) that high levels of NaCl blocked the growth of 
reversibly injured cells. 

Complete results are unavailable at this time, but there is evidence to show 
that this technique is indeed a useful tool for studying the mechanism of 
reversible heat injury and repair in psychrophiles. 

The Effects of Various Pesticides on the Frequency of Hatching 
of Eggs from Zebrafish, Bracydanio rero. 

Chrysoula J. Komis 
Alpha Phi Chapter, Marist College 

The past decade has been a period of controversy regarding chemical 
contamination of our environment. Contamination in this study is seen from 
the potential hazard which pesticides present to fish and wildlife populations. 
The global distribution of these compounds threatens the stability and 
utilization of marine resources as a human source of food. 

This study was undertaken to examine the effects of pesticides on the 
frequency of hatching of fish eggs. The primary purpose was to attempt to 
relate aquaria studies to situations occurring in the natural habitats of fish. 

The Zebra fish is a tropical representative of the family Cyprinidae. They 
were chosen for this study primarily for their well known life cycle and easy 
maintenance. Zebras are an oviparous species which breed quite readily in 
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captivity - the female laying up to four hundred eggs per day. The eggs are 
transparent and development is rapid, only ninety-six hours being required 
from fertilization to hatching at 260 C with a natural diurnal light cycle. 

The eggs were collected daily, counted and subjected to various 
concentrations of three groups of pesticides: organochlorine insecticides, 
organophosphorus insecticides and 2,4-0 herbicides. The results indicated a 
direct effect on the hatching frequency with varying concentrations of 
different pesticides. That is, the organochlorine group prevented any 
hatching even at a low concentration of 0.1 ppm. These appeared to 
interfere with the vitellire membranes of the fish eggs. The organophos­
phorus, though being less toxic seemed to inhibit hatching by acting directly 
on the embryo itself. Finally, the herbicides had an even lower toxicity and 
no direct effect could be determined from this study. 

A Preliminary Study of the Epidermis 
of Pectoral Fin of Black Catfish 

Nancy A. Dinger 
Alpha Theta Chapter, Asbury College 

Our interest was precipitated after reading an article published in The 
Journal of American Medical Association in January 1975 reporting a 
catfish sting. We began a preliminary study of the epidermis particularly in 
the pectoral fin region to determine the glands which produced this toxin. 
The fin was decalcified and preserved. Hematoxylin and eosin staining was 
used to find the glands and differential staining was used to identify each 
type. Alcian blue stained the small outer layer of mucopolysaccharide cells. 
Larger cells in the next layer did not stain. Periodic Acid Schiff stain was 
then used to confirm our previous results. We are of the opinion that these 
cells could be the toxin producers. As of yet we have found no ducts for 
transportation of the toxin. Other studies are continuing on the nature of 

the toxin itself. 
Karen Thomas and D. L. Johnson assisted in this study. 

The Effects of X-Rays Upon the Developing 
Mouse Fetus 
Rod Gilliland 

Alpha Gamma Chapter, Malone College 
During the development of the mouse in gestation, it has been observed 

that ionizing radiation has a profound effect upon the developmental pattern 
. d . th t' d organs To and organogenesis of the bram an vanous 0 er Issues an .. 

investigate these abnormal morphological changes in the fetus dunng 
organogenesis, as well as, to differentiate during which segments of gestation 
the radiation most and least effects the fetus and its anatomy was the 
primary concern. 

The experiment included four segments of the twenty-day gestation 
period of the female mouse. High energy X-rays at a dose level of two 
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hundred rads were administered into the area of the developing fetus at 
each of the four segments of gestation. The four segments are: 1-7 days 
gestation, 8-9 days, 10-13 days, and 14-16 days gestation. Abnormalities 
due to radiation were: (1) high mortality rate, reabsorption of fetus, 
spontaneous abortion and normal fetuses for 1-7 days gestation; (2) 
abnormal organogenesis, stunted size for 8-9 days gestation; (3) stunted size, 
tail kinking and head and skeletal deformities for 10-13 days gestation; (4) 
mostly normal fetuses with a small probability of a few head and skeletal 
deformities for 14-16 days gestation. 

Caesarian sections were used to extirpate the fetuses at the 18th day of 
gestation due to the high incidence of cannibalism and devouring of the 
abnormal progeny following birth. The offspring were first observed for gross 
abnormalities in the head and skeletal regions and those exhibiting cranial 
abnormalities were used for histological purpose. 

Thermal Equilibrium of Acid and 
Base - Catalyzed OC -, ~ - and 
~- , ~ - Unsaturated Ketones 

Jeff League 
Psi Chapter, Central Missouri State University 

The purpose of this experiment was to study the acid and base-catalyzed 
thermal equilibrium of ex: -, 13- and J3-, ~ - unsaturated ketones. Another 
purpose was to see if, by varying the temperature, one isomer could be 
formed to the exclusion of the other. 

Two samples were used in this experiment. One was composed of 
5-ethyl-4-methyl-5-hepten-3-one and 5-ethyl-4-methyl-5-hepten-3-one­
(sample I). The other· sample was composed of a mixture of 
6-methyl-t-nonen-4-one and 6-methyl-5-nonen-4-one. (sample II). 

These samples were run through basic and acidic columns at different 
temperatures. The collected samples were then analyzed with the use of 
gas-liquid chromatography. 

The basic column was prepared from 85 g of chromesorb and 120 ml of 6 
N NaOH. It was found that over the temperature range of 200-4000C, the 
thermal equilibrium of base-catalyzed CX-,B- and B-,~- unsaturated ketones 
remained constant (that of room temperature) for sample I. Sample II was 
equilibrated at 3000C only and the thermal equilibrium was found to be 
constant at that temperature. 

The acidic column was prepared from 110 g of chromosorb and 180 ml of 
6n H3P03. This column destroyed the products between the temperatures 
of 80 and 3000C (the only range studied). 

Other columns should be experimented with before this method of 
equilibration is excluded as a means of forming one isomer to the exclusion 
of the other. Most likely a more basic and less acidic column would yield 
better results. 
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Nuclear Magnetic Resonance Absorption 
Richard Saxon 

Alpha Phi Chapter, Marist College 
The purpose of this study was primarily one of constructing a working 

NMR analysis system to be used by the science students at Marist College. 
The basis of this phenomenon is that nuclei behave like spinning dipoles. 

Consider the nucleus to be something like a top, spinning at high speed 
about its axis. If a constant torque is applied on this axis, the nucleus will 
precess about the normal to both the axis and the torque. If the torque is 
due to a magnetic field, the precession will be about the direction of the field. 
An increase in the field only increases the rate of plecession. In a sample 
with many identical nuclei, all will be precessing at the same rate. This is 
known as the Larmor frequency. 

A nucleus with a magnetic moment will, if free, orient itself in a magnetic 
field. Its orientation is quantized according to mI which is the component of 
the angular momentum along the magnetic axis. In the simplest form, nuclei 
with spin, I, will have 2Iplus 1 orientations B with respect to the magnetic 
field Ho. Ho interacts with the dipole magnetic moment and exerts a couple, 
but since the angular momentum is collinear with the mgnetic moment, 
there will be a precession of the spin vector about the field direction. This 
precession will have an angular velocity, Wo· 

The energy associated with the precession is the potential energy of the 
dipole in the field, W plus - (M'I . Ho). Thus, the 21 plus 1 values of the 
orientation lead to a set of energy levels of spacing M I Ho /1. At a given value 
of Ho, transitions between particular states may be induced, that is, energy is 
resonantly absorbed or emitted and this energy change may be detected 
electronically. 

An NMR system was actually constructed to detect these energy 
absorptions, but the data obtained was of a dubious nature, due to 
numerous experimental problems. 

Work is still in progress to improve the NMR system, so that Marist science 
students may have hands-on experience. 
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A Laboratory Synthesis of the Tripeptide 
Phenylalanylvalylalanine by Solid - Phase Method 

John Dino, Jr. 
Alpha Phi Chapter, Marist College 

The object of this study was the chemical synthesis of the tripeptide 
Phenylalanylvalylalanine utilizing carbobenzoxy amino acid derivatives and 
the solid-phase synthesis method. The carbobenzoxy derivatives of the 
amino acids alanine, valine and phenylalanine were prepared by reacting 
these compounds with carbobenzoxy chloride under strongly alkaline 
conditions. The solid-phase resin, a polystyrene-2% divinyl benzene 
copolymer (200-400 mesh) was prepared by chloromethylating its free 
benzene rings with chloromethylmethyl ether in the presence of the 
Friedel-crafts catalyst anhydrous SnCI4. It was then nitrated using 90% 
HN03 at Ooe. CBZO-DL-alanine was then esterified to the solid-phase 
resin by stirring the two under reflux in an ethyl acetate solvent system for 
48 hours. The alanine CBZO group was removed with 32% dry HBr in 
acetic acid, by shaking at 250 C for 5 hours. Carbobenzoxy-DL-valine was 
then introduced and attached to alanine in the presence of dicyclohexyl­
carbodiimide, by shaking at room temperature 18 hours. Deprotection with 
HBr was followed with introduction of CBZO-phenylalanine. After formation 
of the second peptide bond and deprotection the system was saponified 
with ethanolic NaOH to release the anionic form of the tripeptide. This was 
then neutralized with cone. HCl. 

After literature research revealed no clear answers, the following 
theoretical mechanisms were considered. 

1. Reaction between 'carbobenzoxy chloride and Of amino acids. 
2. Chloromethylation of the polymer in the presence of SnCI4 . 
3. Nitration of polymer. 
4. Formation of peptide bonds in the presence of dicyclohexyl­
carbodiimide. 

A theoretical Lewis formulation was also worked out for the solid-phase 
polymer itself (in light of the method of its preparation). 

Some special equipment was constructed to deal with some of the 
specialized problems of solid-phase synthesis. 
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Projectile Motion in a Varying Gravitational 
Field: A Computer Simulation 

Gary V. West and Nelson R. Allen 
Chi Chapter, Missouri Valley College 

The goal of this project was to develop a computerized mathematical 
model simulating the controlled approach of a projectile in the gravitational 
field of a planet. 

Two key formulas in the simulation were specially adapted using calculus 
to make the model as realistic as possible. The first formula involves 
integrating Newton's law of universal gravitation to a form of: 

vi = intial velocity prior to a period of free fall 
vf = final velocity after a period of free fall 
G = Newton's constant 
M = mass of the planet 

Rl = initial altitude above the planet's center of mass 
R2 = final altitude above the planet's center of mass 

The second formula deals with the decrease in the velocity of the velocity 
of the projectile due to rocket thrusts: 

vi = initial velocity prior to a rocket thrust 
vf final velocity after a rocket thrust 

u velocity of the rocket exhaust gas 
Mo = mass of the rocket without fuel 
Mi fuel mass prior to a burn 
m = fuel mass after a burn is completed 

The program allows the operator to control the projectile's descent 
through retrorocket firings at selected altitudes and durations. Program 
output consists of altitude, velocity, remaining fuel, and pilot error 
information. 
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BANQUET FAVOR -­

FIFTEEN YEARS OLD 

Does anyone remember tile Na­
tional Convention at Stevens Point, 
Wisconsin in 1961 At the banquet 
each place had a six ounce dixie cup 
with a small pine seedling planted in 
it. The picture at right shows one of 
them fifteen years later. George W. 
Welker, National Editor, planted the 
seedling and it is now about twenty 
feet tall. He would be interested in 
hearing from others who still have 
their pine tree. 

The conventions at Stevens Point 
were always enjoyable and it is 
regrettable that Zeta Chapter has 
become inactive. 
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