





Up to three referred student research papers will be published in each issue of the
Sigma Zetan.
Rules:
1. The paper must be presented by a student Sigma Zeta member at a National
Convention of Sigma Zeta.
2. The paper must be received by the National Editor within thirty days after the
paper was presented at the National Convention.
3. Based upon the following criteria, the National Editor will reject the paper or send
the paper out to 3 to 5 faculty member referees.

a. Follows scientific method.

b. Has sufficient data and a clear result.

c. Is well written.
4. Papers not correctly submitted will not be accepted by the National Editor, see
Paper Submission Instructions.
5. Thereferees will return the paper to the National Editor before August 31. If the
paper was approved by a majority of referees, it will be returned to the author. The
author will revise the paper based upon the referees’ and the editor’s comments.
6. The revised papers are to be returned to the National Editor before October 31.
The National Editor will make the final decision to publish or not to publish the
paper.
7. Papers not passing majority review will be returned to the authors along with the
referee and Editor’s comments. These papers will not be published.
8. Because the Sigma Zetan is not a referenced journal, publishing in the Sigma
Zetan does not disqualify the paper from publication in referenced journals.
9. Deadline dates must be met by the author, the referees, and by the National Editor.
Referees (reviewers): 1. The National Editor will select referees from among the
Sigma Zeta chapter advisors. The Sigma Zeta referee chosen by the National Editor
is responsible for refereeing the paper. This responsibility may be shared with or
transferred to faculty colleague(s) of the referee.
10. No paper will be refereed by a faculty member of the author’s host college or
university.
11. The names of paper referees will not be revealed to the paper author. However,
the reviewed paper along with the referees’ and the editor’s comments will be sent
to the paper author.
12. A page fee based upon the final page cost of publishing the Sigma Zetan will
be charged to the chapter having a paper accepted for publication. The National
Editor may be petitioned for financial support to publish the paper if the chapter
requires assistance.
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Paper Submission Instructions and Submission Form for the Sigma Zetan
(Xerox copies of this form as needed).

1. The paper title is placed on page 1 of the paper. The paper abstract is placed tow
spaces below the paper title on page 1 of the paper. The text of the paper begins two
spaces below the abstract.

2. The typed or laser printed manuscript should not exceed fourteen double spaced
pages.

3. The number of tables and graphs should be kept to aminimum. Tables and graphs
should be laser printed, suitable for scanning or photocopying.

4. Paper title:

5. Date the paper was presented at the Sigma Zeta National Convention

6. (Type or Print)
Author’s name:
Last; First: Initial
7. The author is a member in good standing of the Chapter
of Sigma Zeta.
Address: (College or University)
(zip code)

College or university phone number ()

8. Author’s signature

9. Advisor’s signature

10. Author submit 5 copies of the paper within 30 days following the date the paper
was presented at the Sigma Zeta National Convention to Ted Platt, National Editor,
Biology Department, Hillsdale College, Hillsdale, MI 49242. (517) 437-7341.
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Subdivisions of Number Theory
Amy Allgyer, Beth Klein, Pam Olsavsky
Alpha Gamma Chapter, Malone College
One part of the poster, developed by Amy Allgyer and Beth Klein will present a
summary of twin primes and a program that will calculate all the twin prime pairs up

-

to 25,000. The output of this program, written in quickBASIC, is a list of the twin
primes in increasing order. The second part of the poster, developed by Pam Olsavsky,
will present a summary of Pythagorean triples and a program that will list the primitive
Pythagorean triple and all its multiples less than 300. The outputof this program, which
was also written in quickBASIC, is a listing of all the primitive triples and their
multiples that occur less than 300. These are also listed in increasing order.

Maximum Flows Through Networks
Brenda Beetner
Beta Iota Chapter, Bethel College
The study of networks is a fairly young area of
mathematics, dating back to only the 1940’s at the
earliest. It was developed in connection to transportation
problems, especially those concerning shipping.
I Diagrams were drawnrepresenting sources, destination,
‘l and transportation routes; these diagrams are a basic
: example of a network. It did not take long to see the
l utility of networks in relation to such diverse areas as
electricity, communication, production, project
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44-

planning, facilities location, resource management, and financial planning. Inaddition
to the many types of problems, many types of solutions can be found using networks
such as: shortest path, minimum spanning tree, maximum flow, and minimurn cost
flow. The maximum flow will be the main purpose of this presentation

Videomicroscopy as a Teaching Tool
Julie Nelson
Pi Chapter, Millikin University
Videomicroscopy, first developed in the 1970’s, has been used extensively in
diagnostictesting and laboratory research. However, videomicroscopy is not restricted
to the laboratory, and is fast becoming a valuable asset in the classroom. Coupling the
e videomicroscope
with a television
monitor  and
video cassette
recorder allows
students 10 view
slides and record
that image on a
video cassette.
Using
thissystemduring
a field methods
| course, students
wereableto view,
identify, and
record plankton
0 ' . samples. Images
on the monitor were also utilized by instructors as visual aids and demonstrate certain
characteristics of microscopic organisms. Recordings of plankton samples were later
viewed and catalogued to create a permanent record of data collected.

A Practical Application of a ZHE Analysis Versus
aGC/MS Analysis of a Soil for VOC Contamination
Brian S. Pitser
Alpha Psi Chapter, Hillsdale College

The cost of environmental clean-up and the
disposal of hazardous wastes has become amajor issue
in recent years and many people are looking at ways to
cut these expenses and still achieve the desired goal of
a clean environment. The Environmental Protection
Agency (EPA) has many laws and guidelines directed
toward the classification and proper disposal of
hazardous wastes. With these various rules to follow,
classification of aknown pollutant becomes important
because of the extensive cost for the disposal of such wastes. A soil contaminated with
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a known volatile organic compound (VOC) is analyzed using a purge and trap
technique for GC/MS analysis, and the results indicate that the soil is classified as
hazardous waste. Running the same soil sample through aZero Headspace Extraction
(ZHE) procedure prior to GC/MS analysis can result in the soil given the classification
of a non-hazardous material; therefore cutting the cost of disposal sufficiently. The
ZHE analysis is classified as toxicity leachate procedure (TCLP) and is designed to
determine the mobility of a pollutant when placed in alandfill. By utilizing the various
techniques approved by the EPA itis often possible to find alternative methods for cost
efficient clean-up of waste.
@ Electrophoretic Determination of the Isozyme
Structure of Eptesicus fucus
April Burke
Xi Chapter, Ball State University
This experiment is a population study of
Eptesicus fuscus, more commonly known as the Big
Brown bat. The initial goal of this investigation is to
characterize the genetic composition of bat colonies.
Electrophoresis determines a portion of the genetic
composition of eachbat by examining several enzymes
in the blood. The variations that are visible in each
enzyme are caused by different molecular forms of the
enzyme known as isozymes. These vanations or
combinations of these variations are inherited in each generation. The isozyme
patterns will be used to determine the gene flow between the colonies that are
examined.
Currently, the techniques of blood sampling, processing, and electrophoretic tests
are being perfected. The limits and potential of this project will not be fully anticipated
until the bat colonies have been characterized.

Determination of the concentration ofeleven heavy
metal jons in the Sediment of Upper and Willow
Lakes located at Eastern College
Meredith J Wright
Alpha Chi Chapter, Eastern College

Sediment samples were taken from Upper and
Willow Lakes on the campus of Eastern College, and
after nitric acid digestion, were tested by atomic
absorption spectrophotometer for eleven heavy metal
ions: cadmium, chromium, cobalt, copper, iron,
magnesium, molybdenum, nickel, lead, and zinc. The
levels of the metal ions from the sediment were then
compared to those of comparable lakes, and the results
and implications discussed in the paper.
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Beesting Anaphylaxis and Desenitization
Treatment

Jon Erickson

Beta Jota Chapter, Bethel College

Anaphylactic reactions to venomous insects were
studied. Anaphylaxis, a condition that results from
hypersensitivity to venom, is the cause of 150-200
deaths annually in the U.S. The condition can be
prevented by a series of desensitization treatments
using venom antigen extracts.

Patients surveyed had presented at a smail
community hospital emergency room for treatment of
a reaction to venomous insects. Emergency room
(ER) records from six non-contiguous years were reviewed for; insectinvolved, extent
of reaction, treatment provided, and follow-up. Patients recorded to have symptoms
associated with anaphylaxis were contacted by pbone regarding further treatment for
theirhypersensitivity. A minority of patientseventually received venomimmunotherapy
(VIT).

The results obtained provided information on the ER referrals. It appears
physicians need tobe educated in the importance of referring patients for desensitization
to stinging insects.

Graphical Simulations Using Mathematica
Scott J. Csontos
Alpha Psi Chapter, Hillsdale College
Mathematica is a powerful software package for
doing mathematics on acomputer. In this presentation
we willexplore the graphical capability of Mathematica,
making particular use of graphical animations to
illustrate mathematical ideas. Includedin thiscomputer
demonstration will be animations of the sine and
cosine functions, a function and its tangent lines, a
solid of revolution, continuous deformations, and a
cycloid.

An Atlas to the Brain of the Bulhead Catfish,
Ictaluras melas.
Darin Hoggatt
Xi Chapter, Ball State University

By employing the electrosensory system of the
bullhead catfish, one can develop a model for the rules
that neurons follow as they form ordered connections
during development. This is done by producing
monoclonal antibodies specific to individual cell types
in the electrosensory nucleus that enable researchers to
follow neurons as they form, migrate, and connect
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with other cells. A component of this project is producing an atlas of the brain of the
bullhead (Ictaluras melas, order Siluriformes). Thisatlas will detail: 1) themorphology
of the adult brain, 2) the brain morphology at key developmental stages, and 3) the
determination of the major growth zones within the brain.

Vitamin E Protection Against Chronic Lead
Exposure in the Mouse Embryo

Jeffery P. Martin

Alpha Psi Chapter, Hillsdale College

Acetaminophen Metabolism and Hepatotoxicity in
Hepatic Glutathione-Deficient Rats
Glenn Patrick Shields
Pi Chapter, Millikin University
Enhancement of hepatic glutathione resynthesis

This experiment sought to determine if daily
doses of Vitamin E would act as a prophylactic against
lead assimilated during gestationinmice. A daily dose
of Vitamin E (4.4 IU/kg. body weight) or distilled
water was administered to four groups. The mice
received lead acetate in drinking water as libitum (0.2

for the detoxification of the reactive intermediate
formed via the cytochrome P-450 enzyme system was
investigated as a possible mechanism for N-
acetylcysteine protection against acetaminophen
hepatotoxicity. This mechanism was tested by
developing an animal model which was depleted of
hepatic glutathione and also inhibited of glutathione
resynthesis. Doses of diethylmaleate (for depletion of
hepatic glutathione) and buthionone sulfoximine (for inhibition of glutathione
resynthesis) were experimentally determined to create a model that has levels desired
forthe experiments. The effectiveness of sulfhydryl compounds (e.g. N-acetylcysteine)
as a protective agent against acetaminophen-induced liver damage was tested in
control and hepatic glutathione-deficient animals. Both groups were protected by N-
acetylcysteine, thus indicating that enhancement of hepatic glutathione resynthesis is
not the mechanism by which NAC protects against hepatotoxicity. Other possible
mechanisms are being tested at present.

g/l orthey received distilled drinking water depending
on the group. Some of the groups were leftto gototerm
and the litters were examined for malformations. In
the other groups the embryos were removed on day 9 (plug date = day 1) and examined
for malformations. Under our jaboratory conditions, Vitamin E showed no protection
against lead toxicity in the mouse.

Bats: Conservation and Population Ecology
Dewey Howell
Xi Chapter, Ball State University

Bats are one of the most misunderstood animals
on Earth. Many myths have emerged about the nature
and behavior of the highly beneficial flying mammal.
Conservation projects are continually underway in an
attempt to rid the bat of its bad reputation. One of the
primary tools of conservation is the education of the
general public through seminars and workshops. In

Factorial Design
Katie Larson
Beta Iota Chapter, Bethel College

Experimental design helps researchers to
generate and analyze data in an effort to solve many
unanswered problems. A well-designed experiment
should give a clear indication of the results of the test,
and should be relatively easy to interpret. Although
many differenttypes of experimental designs are applied
to various testing situations, usually one specific kind
of designis best fora givensituation. Whenresearchers
must study the effects of many different factors, or
variables, each of equal importance, factorial

experiments are often used. Factorial experiments use resources and time efficiently
and can offer a high degree of precision.
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addition to conservation, our laboratory has focused
on ecology of the most common species in Indiana, the
Big Brown bat, Eptesicys fuscus. Our projects have
included colony location and identification, alternate roost sites, IR imaging for non-
evasive observation of the bats, and population genetics.

AnAnalysisof Age Versus Cesum-137BodyBurden
in Yellow Bullhead Catfish (Ictaluris natalis)
Removed From A Contaminated Reservoir.
David E. Unger
Alpha Chi Chapter, Eastern College

As part of the on-going research of the effects of
radioactive environmental contamination at the
Savannah River Ecology Site (SRS) in Aiken, South
Carolina, a study was conducted to analyze the
relationship between body burden of Cesium-137
(PCi/gram)andage of yellow bullhead catfish (Ictalyris
natalis) taken from a Pond B reservoir at the SRS. The
aging process was done using a Nal gamma detector.
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Results indicated thatage isa significant (p=.0004) factor when studying the radionuclide
uptake of a free living organism. An asymptotic uptake was seen and reached
equilibrium between ages 3 and 4, twice the time as predicted by the literature. Itis
thought that this was caused by winter dormancy, which effected the free living
organism of this experiment, but not those used to calculate the biological half life seen
in the literature.

Isolation and Characterization of a
Developmentally-Important Gene from the
Tobacco Hornworm, Manduca sexta.
Stephen P. Peterson
Beta Jota, Bethel College

The insect steroid hormone ecdysone induces
the expression of a small set of developmentally-
important genes in Drosophila melanogaster. One of
these genes, designated E74, has been examined in
detail in two additional Drosophila species. The E74
gene, whichappears toencode atranscriptional activator
protein, is approximately 60 kb in length, while its
mRNA is only 6.0 kb. Carl Thummel at the University
of Utah has proposed that for the E74 gene and its ecdysone-induced relatives, gene
length, which determines the time required for transcription (about 1 kb/minute), may
be important in regulating the timing for the appearance of the E74 protein. The
conservation of gene length among three Dorsophila species support his hypothesis.
We have extended these studies by attempting to isolate the E74 gene from a
Lepidopteran, the tobacco homworm Manduca sexta. Portions of the gene have been
isolated and characterized. Preliminary evidence suggests that the E74 gene of
Manduca sexta may be significantly shorter than the homologous genes in the
Drosophila species.

Effects of Chemical Impurities on YBa2Cu307-x
Jay Binder
Alpha Psi Chapter, Hillsdale College

In the high Tc¢ superconductor, YBa,Cu,0,-x

P the amountof oxygen varies withup to 7 atoms per unit
cell (O<x<1). It is essential that the unit forms an
orthohombic structure containing 7 ordered atoms of
oxygenperunitcell, followed by oxygenrearrangement
to formatetragonal structure withrandomly distributed
oxygen atoms. Under normal conditions, the needed
teragonal structure forms after the YBa,Cu,O,-x has
been heated to 930° Celsius and either fast or slow
quenched in flowing oxygen or slow quenched in air,
butnotfastquenched inair. However, on December 5, 1990, K.V. Paulose or Regional
Research Laboratory reported the formation of the needed tetragonal structure after

Sigma Zetan Volume LVIII April 1993
-50-

doping the YBa,Cu,O,-x with Sb,O, and then fast quenching in air after heating.

Based on the effectiveness of adding the Sb,0, impurity, the experiment sought
to test the effectiveness of similar impurities. The criteria of possible impurities was
based upon: 1) nonmagnetic properties, 2) vaporization temperature above 930°
Celsius, 3) non-radioactive, and 4) the availability of the impurity as oxide, or other
compounds able to be mixed with YBa Cu,O,-x powder. The quantity of impurity
used was based on the original 1% (w/w) Sb,0, doping, equivalent to 1.7 X 104 moles
of the impurity to 3.58 X 10-3 moles of YBa,Cu,0,-x. The effectiveness of the
impurity to allow the formation of the tetragonal structure was based upon the
observable levitation of a magnet over the superconducting disk at 70K (i.e., the
meissner effect).

| Attitudes Toward Health Care Workers and HIV
i Karen Schaumburg
Xi Chapter, Ball State University
Since the discovery of the Human
Immunodeficiency Virus (HIV) in the early 1980’s,
numerous studies have reported public opinion on a
wide range of topics connected with HIV. One area of
currentattention involves the issue of mandatory testing
of health care workers and disclosure of test results to
patients. Although some existing studies suggest that
upwards of 90% of the public supports required testing
of health care workers for HIV and disclosure of these
test results to patients, less intense efforts have been
made to study health care workers attitudes of these topics. The purpose of this project
is to determine what attitudes health care workers may have toward the issues of HIV
testing and disclosure of results to patients and explore how these results differ from
those of a population of non-health care workers. These opinions will be compared to
existing and proposed policies within the state of Indiana regarding infection control
and HIV testing.

Computer - Assisted Study of the Relationship
between Molecular Structure and Henry’s Law
Constant
Charles J. Russell
Pi Chapter, Millikin University

Computer-assisted methods have been used to
develop a predictive model correlating 63 molecular
structures with the log of Henry’s Law constant. A
five-variable model using structural descriptors is
developed with an R value of 0.978 and standard
deviation of 0.375 log units. The model indicates that
Henry’s Law constant may be approximated as a linear
f fac ors related 0 bulk lipophilicity, and polarity.

s
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Isolation and Characterization of an Eedysone-
Inducible gene from the House Fly Musca
domestica.
Phu V. Tran
Beta Jota Chapter, Bethel College

The steroid hormone ecdysone directly
stimulates the transcription of a small number of
developmentally-important genes in the fruit fly
Drosophila melanogaster. One of these genes, E74,
has been isolated and shown to be over 60 kb in length,
generating a 6 kb mRNA and a protein product with
demonstrated DNA-binding activity as well as putative
transcriptional activation activity. We have taken an
evolutionary approach to identify those parts of the gene coding region that may be
important for the activity of the E74 gene product. An EMBL3 phage gene library was
constructed using DNA form the house fly Musca domestica, another Dipteran. The
library was screened with portions of the D. melanogaster E74 gene and homologous
gene segments were isolated and characterized. The most significant homology
between the species is in the C-terminal region that specifies the DNA-binding domain.
Other identified homologous sequences are candidates for transcriptional activation
domains.

DNA Sequencing of CCK-gastrin-like Gene from
Drosophila pseudobscura and Drosophila virilis
Scott Woodman
Alpha Psi Chapter, Hillsdale College

History: Cholecystokinin (CKK) and gastrin
are members of a family of hormones which have been
isolated and sequenced from various parts of the
nervous system. CCK and gastrin have identical C-
terminal pentapeptide sequences(Glycine, Tryptophan,
Methionine, Aspartic acid, Phenylalanine). CCK has
been found to be one of the most abundant vertebrate
neural peptides; its functions, however, are still
unknown. In 1988 Dr. Ruthann Nichols, of the
University of Michigan, isolated, characterized, and sequenced a CCK-like gene and
corresponding cDNA from Drosophila melanogaster. The CCK-like precursor was
designated drosulfakinin (DSK of Drosophila-sulfated tyrosine-kinin activity). Genomic
and cDNA clones corresponding to the Drosophila neuropeptide precursor encoded for
three putative peptides: DSK 0, I, II. Of these peptides, I and II are similar to CCK-
gastrin peptides. They both contain CCK-gastrin like C-terminal pentapeptide and a
conserved sequence corresponding to the sulfated trysine in bioactive CCK. The DNA
sequences within Drosophila melanogaster which encodes for each of DSK peptides
are oriented 5' to 3": DSK 0, 90 base linker region, DSK 1, 6 bases, and finally DSK
IL.

Research Project: The object of this investigation was to research Drosophila

Sigma Zetan Volume LVIII April 1993
52.

pseudoobscurd, aclosely related species toD. melanogaster, and determine if the DNA
sequence encoding for DSK or DSK-like peptides exist. It was hypothesized that a
DSK gene would contain peptides similar in sequence to DSK 0, I, and I. Therefore,
the strategy was to synthesize two degenerate oligonucleotide primers in which the 5'
primer corresponded to both DSK Iand II. The degeneracy of the primers allowed for
an optimal number of DNA base differences while still conserving the desired amino
acid sequence. The layout of the project began with pseudoobscura genomic DNA
which served as the initial template for the primers in the PCR reaction. The PCR
products were then analyzed for yield and approximate size. It was seen from this
analysis that two products had been generated. These fragments were then subcloned
and finally sequenced in both directions. It was confirmed from the computer analysis
of the sequences that one of the PCR fragments represented the primers annealing at
DKS O and DSK IDNA sequences, and the other fragment represented annealing to
DSK O and DKS II. Upon further analysis it was discovered that the nucleotide
sequence between DSK O and II was strictly conserved between Drosophila
melanogaster and Drosophila pseudoobscura. In the initial stages of sequencing
Drosophil virilis, a more distantly related species, putative results showed that there
were four nucleotide base changes in the DSK I DNA sequence. These changes alter
the amino acid sequence changing two Glutamic acid residues to two Aspartic acid
residues, keepings with the need for acidic amino acid residues preceding the sulfated
tyrosine.

Perfusion and Lyophilization of Mouse Kidneys
for Use in Glomerular Size Determination and
Analysis of Glomerular Na+ and K+ pools
John Farquhar
Pi Chapter, Millikin University

Mouse kidney’s are perfused with a 0.15 M
solution of LiCl, and then freeze-dried at 1 imm hg and
atemperature of - 160 Celsius. The freeze-driedkidneys
are sectioned, and the glomeruli are removed
individually and combined in a drop of distilled water.
The developmentof these techniques willbe discussed
. during the presentation. It is intended that mouse
kidney microstructure and glomerular diameter will be determined by microscopic
analysis, and glomerular Na+ and K+ content will be determined by flame photometry.
This information will be compared to information available on other species.

Si
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Song Sparrow Melospiz melodia, Recognition of
Neighbor-Stranger Songs
William P. Johnson. Jr.
Beta Chapter, McKendree College

Bird species with small repertoires have been
found to show neighbor-stranger recognition. Those
investigations whichtook species with large repertoires
intoconsideration never utilized the extensive repertoire
in playback, and found results to be marginal. The
present investigation using the song sparrow, Melospiza
melodia found expected trends with respect to the
responses: 1) songs per time interval; 2) index of
approach; and 3) latency to approach. The songs per
time interval was found to be highly significant, and provides supporting evidence of
individual recognition in song sparrows. A hypothesis was developed to explain the
failure of the song sparrows to show a significant difference in the latter two responses.

Identification of Transcriptional Activator
sequences from the Ecdysone-Inducible Gene E74
of Drosophila melanogaster
Mark J. Turek
Beta Iota Chapter, Bethel College

The Drosophila melanogaster gene E74 is
induceddirectly by the insect steroid hormone ecdysone
and encodes a protein product that is believed to
activate the transcription of other genes. The E74
coding region contains acid-rich N-terminal sequences
and internal glutamine-rich sequences, both potential
transcriptional activationdomains. Wehaveattempted
toidentify E74 sequencesresponsible for transcriptional
activation be developing a functional test for these sequences inyeast. DNA fragments
encoding potential E74 transcriptional activation sequences were ligated in the proper
translational reading frame to DNA encoding the DN A-binding domain of the bacterial
lexA repressor protein. Plasmids containing such hybrid gene constructs were
transformed into yeast, together with a second plasmid containing a lexA repressor
DNA-binding site located upstream of a bacterial beta-galactosidase gene. Beta-
galactosidase activity in the transformed yeast was then a measure of transcriptional
activation potential of the E74 sequences. Using this functional test with the proper
controls, we have evidence that the acid-rich N-terminal sequences possess little
transcriptional activation activity and that the E74 protein uses the internal glutamine-
rich sequences to stimulate the transcription of other genes.
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Isolation of Titanium from a Standard Fly-Ash
Sample
Walt Elliston
Pi Chapter, Millikin University

Samples of the standard fly-ash were treated
with various acids. The components of the resulting
residues were identified using various X -ray techniques.
It was found that treatment of an ash sample with
sulfuric acid changed the form in which the Titanium
was present in from sodium titanium oxide to the
useful form of titanium dioxide.

A Survey of Macon County Remnant Prairie Sites
Jon D. Monti
Pi Chapter, Millikin University

This presentation investigates the potential
relationship of soil type and presence of prairie plants.
West of Decatur lies a strip of glacial sand and gravel
which runs north-south throughout Macon County. In
relatively undisturbed areas (along railroad tracks) in
contact with these deposits are surprisingly healthy
patches. This relationship will be emphasized as a
result of a field survey of prairie plants in Macon
County.

An Jon-Chromatographic Detection of Groundwater
Anions
Kasey Anderson
Alpha Psi, Hillsdale College

A method of analysis using a high performance
liquid chromatograph/ion-chromatograph was
developed for the study of the anion content of aquifers
within Hillsdale county and surrounding communities.
The presence and concentration of fluoride, chloride,
bromide, nitrite, nitrate, phosphate, and sulfate were
determined by the elution of 50ul. samples through an
ion exchange column using a Lithium/Borate/
Gluconateeluent. It wasdetermined thatmost effective
chromatography could be obtained using two detection systems in simultancous
operation: the fluoride, chloride, bromide, nitrite, nitrate, phosphate, and sulfate anions
yield sufficient signal in the conductometric detector (background conductivity = 220
uS), whereas an absorbance analysis (UV 214) produced a more sensitive signal in the
deterr_ninau‘on of nitrite and nitrate. This segregation improved the method significantly,
especially with regard to the analysis of the Horton community samples, which
Sigma Zetan Volume LVIII
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contained considerably higher concentrations of nitrite than any other community. For
this reason, special interest was taken in sampling the area thoroughly, and the series
of collected samples were analyzed using a standard more suitable prepared for such
high-nitrite samples. The analysis warranted further research with regard to possible
correlations between the sites of high concentration and the geographical features and
agricultural practices germane to the locale.

In a general assessment of the analysis, each community yielded unique
chromatographs, as expected. However, nearly all samples reflected relatively
significantlevels of sulfate and chloride while phosphate, bromide, and nitrite were not
found at detectable levels in the groundwater. Furthermore, it has been concluded that
amore sensitive spectrophotometric method for phosphate analysis would be necessary
to make any reliable quantitative statements concerning this ion. Naturally occurring
fluoride was detectable, but of comparatively low levels, except for the city of Hillsdale
samples in which the larger fluoride responses are a direct result of intentional
fluoridation.
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Song Sparrow, Melospiza melodia, Recognition
of Neighbor and Stranger Songs.

William P. Johnson, Jr., McKendree College.
Abstract

Bird species with small repertoires have been found to
exhibit neighborrecognition. Earlier investigations of species with
largerepertoires, however, have notutilized the extensive repertoires
in playback, and have found results to be marginal. This study,
using three songs of the large-repertoired song sparrow, Melospiza
melodia, found the expected trends in: 1) songs per time interval; 2)
index of approach; and 3) latency of approach. The increase in
songs per time interval were found to be significant. This provides
evidence of individual recognition in song sparrows. A hypothesis
was developed to explain the lack of significance in the latter two
responses.

Introduction

Bird song plays a role in territorial defense, mate acquisition, synchronization of
the reproductive process, and individual recognition, depending on the species
(Faaborg, 1988). Song is the chief means by which the male song sparrow, Melospiza
melodia, proclaims its territory (Nice, 1937). Territories usually include necessities
such as food, water, nest sites, covering for protection of nest sites, roosting sites, and
singing posts (Faaborg, 1988; Nice, 1943). Territories are inhabited by summer
residents throughout the year (Nice, 1937).

The cost to retain these territories would be less if males with adjacent territories
could recognize each other after territories had been secured (Weeden & Falls, 1959).
Conservation of energy is vital because the number of eggs laid, number of broods
attempted, and young fledged in a population depends upon the efficiency of the
parents (Nice ,1937).

Previous investigators have found neighbor recognition in male ovenbirds with
small repertoires, 1 song (Weeden & Falls, 1959). Only marginal results have been
obtained, however, in species with large repertoires, > 6 songs (Harris & Lemon, 1976
Falls & D’ Agincourt, 1981; Weary et. al, 1987). In these cases the large repertoires
were not employed in the playbacks. For instance, only 1 or 2 different songs were
commonly used in playbacks.

In this study three different songs were used in playback to see if the response to
stranger playback would be greater than the response to neighbor playback.

Methods

This study was conducted between April and July of 1991 in areas of Belleville and
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Lebanon, Illinois. The sparrows were most readily found in parks and nurseries.

Aneighbor is defined as amale which has acommon tegritory border with another male.
A stranger is defined as amale that is atleast 2 territories away, and out of hearing range of the
neighbor pair. Twelve M. melodia males were used in this study forming six neighbor pairs.

Songs were recorded and played back using a Texas Instruments (model PHP 2700)
recorder. The microphone used was aDan Gibson Electronic Parabolic Microphone (model
P 650) with a 47.6 cm diameter shield. The tape used was a Maxell UDII tape.

Males were identified by their song, and recorded early in the morning and early
evening. An attempt was made to record as much of the male repertoires as possible.
Thisrecordings were then edited into 3 minute segments. Editing was done witha dual-
headrecorder. The 3 minute segments contained 3 differentsong types. Each song was
repeated over a 1 minute period before the next type was repeated. A sonograph was
not available so songs were chosen because of the obvious differences.

Each trial began after the male was silent for at least a minute (Harris & Lemon,
1976). Asilent 6 minute control period was conducted before each playback in order
to examine the before and after affects of playback. After the control the 3 minute
playback was begun. Following Beer’s method, the tape player was placed in the
territory and near the border with its neighbor (Beer, 1970). Each male was exposed
to both: 1) a 3 minute period of stranger’s songs; and 2) a 3 minute period of the
neighbors songs. The same stranger playback was not played to both birds in a
neighbor pair ensuring that the second male tested in a pair would not become
accustomed to the playback. Half were exposed to the neighbor’s songs first, and the
other half to the strangers songs first. Each male was allowed torest 1-3 days between
playback trails.

Responses recorded include: 1) number in songs in response to playback; 2)
latency of approach to the tape player measured as the number of seconds taken for the
male to approach the playback device; 3) index of approach or rank assigned
depending on how close the male got to the playback devise. Rank classes were these
described by Harris & Lemon (1976): >5m, arank of 0; 2-5m, a rank of 1; 1-2m, arank
of 2; and <1m, arank of 3. Male displays were not recorded because males were often
difficult to observe in bushes and shrubs.

Wilcoxon matched-pairs singled-ranked tests and t-tests were used to generate P
values. If the P value was .05 or less, the data was considered significant.

Results

In Figure 1, mean number of songs in the 6 minute control period before playback was
examined. The comparison of the 6 minutes before neighbar playback and stranger playback
is not significant, indicating that the control periods were consistent. The comparison of the
6 minutes after neighbor playback and stranger playback began is significant (paired t-tests,
t=-3.11, P=.005).

A change in response can readily be seen when comparing before and after playback
responses in Figure 1. No significance was found when before and after stranger playbacks
were compared. But, significance was found when before and after neighbor playbacks were
compared. In fact, the response decreased below the level of the control period.
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) . ) Mean number of songs in 6 minutes
Figure I. Mean number in 6 minutes before and after play of neighbor and stranger songs. (N=12)
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Figure 2, shows mean number of songs in 3 minutes before, during, and after
playback. Comparison of the 3 minutes before neighbor playback and stranger
playback is not significant. The comparison of 3 minutes during neighbor and stranger
playback is significant (Wilcoxon, z=-1.73, P=.042). The comparison of the 3 minutes
after neighbor playback and stranger playback is significant (Wilcoxon, z=-2.09,
P=.018). When before stranger playback is compared with during and after stranger
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Figure 2. Mean number 3 minutes before, during, and after playback of neighbor and stranger songs.
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playback, only the before and after comparison is found to be significant (Wilcoxon,
z=-1.64, P=.050). When before neighbor playback is compared with during and after
playback, only the before and during comparison is found to be significant (Wilcoxon,
z=-2.20, P=.014), with significantly less singing in the during playback period. The
comparison of during and after stranger playback was significant (Wilcoxon, z=-2.67,
P=.004). The comparison of during and after neighbor playback was also significant
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The index of approach in 6 minutes before neighbor and stranger playback was
not significant. When before stranger playback is compared with after stranger
playback, a significant difference is found (Wilcoxon, z=-2.67, P=.004). Likewise, the
comparison of before and after neighbor playback is significant (Wilcoxon, Z=-2.31,
P=.010). Thus, the playback did have an effect on the males. The comparison of after
. neighbor playback and stranger playback did not show significance. But, stranger
playbackelicited an index of approach rating 75% of the time while neighbor playback
elicited an index of approach rating only 67% of the time.

In Figure 3, the comparison of neighbor and stranger latencies showed no significant
difference. But, a trend is seen towards greater latency in response to neighbor playback.

Discussion
In this study three different songs were used in playback to see if the response to

stranger playback would be greater than the response to neighbor playback. The

Mean number of seconds until approach
Figure 3. Mean latency of response to stranger and neighbor playback. (N=12)
50

40 ~—

30 -

20 =~

10 4~

N\

Respounse to Neighbor Response to Stranger
Playback Playback

Latency of 7 Latency of
Neighbor / Stranger

expected trendsinclude: 1) songs per time interval; 2) index of approach; and 3) latency
until approach. Those figures which are significant and strongly support the hypothesis
in regard to individual recognition are the comparison of 6 minutes after stranger
playback with 6 minute after neighbor playback (paired t-test, t=-3.11, p=.005), the
comparison of 3 minutes during neighbor playback (Wilcoxon, z=-1.73, p=.042), and
the comparison of 3 minutes after stranger playback with 3 minutes after neighbor
playback (Wilcoxon, z=-2.09, p=.018).

These results support the idea that the ability for individual recognition has been
restrained during the evolution of large repertoire size (Kroodsam, 1976). The song
sparrow’s repertoire does not greatly decrease discrimination between neighbor and
stranger songs. Thus, the song sparrow probably saves energy by not continually
engaging its neighbor after territories have been established (Weeden & Falls 1959).

Also, perhaps the song sparrow saves energy and lowers the risk of injury by not
continually responding by approach to momentary intrusions. The playback used in
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this study was only 3 minutes in length. Perhaps a male will not approach to a large
extent unless another male’s song persists. In fact, territorial takeover may require
several hours or even days to occur as previously suggested by Anderson (1992), and
Stoddard (1988). The male may have to reach a certain threshold before the index of
approach and latency of approach comparisons are significantly different. Thus, the
male may primarily use song as a warning until a takeover attempt progresses, and then
approach would be warranted. In future studies, a territory takeover can be stimulated
for varying periods of time to see if approach will differ.

In addition, future studies of individual recognition in large repertoire species
would use more or all of the song types of the males. This design would be much more
realistic than using only a few songs in playback. If all the songs possessed by amale
could be used in a playback, then perhaps a definitive conclusion could be reached for
individual recognition in large repertoired species.

Acknowledgements: Ithank Dr. Anderson, Dr. McGuire, William and Carol Johnson, Cindy
Baumgartner, and Kim and Tim Hutchison for their assistance in accomplishing this study.
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Editor’s Comments

It is my pleasure as National Editor to attend each National
Convention and to present the convention along with the annual
contributions of each Chapter in the current issue of Sigma Zetan.
Howisthe Sigma Zetamembership attracted to the annual conventions?

Sigma Zeta National Conventions are exciting. A reason for the
excitement is that at each convention papers and posters are presented
by our up-and-coming young scientists. And this excitement is
carried home with us, making us want to do research to present at the
next convention.

Sigma Zeta National Conventions are invigorating. The vigor
stems from the rigorous attention to detail fostered by each convention
host institution and from the papers and posters presented at the
conventions. And this vigoris carried home with us, energizing us for
the research that we will present at the next convention.

Sigma Zeta National Conventions are congenial. Congeniality is
resident in the warm atmosphere that brings us back to the convention
each year.

Acknowledgements: The Editor wishes to acknowledge Mark Katz
and Kristen Beebe in making this issue of the Sigma Zetan possible.



