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NATIONAL OFFICERS 

1990 -1991 Natlonlll0fflcers 
(L to R) Karen Linderman, Past President; Ted Platt, Editor; Anne 

Cartwright, President; Millard Niver, Recorder-Treasurer; Joe Sheldon, 
President Elect; David Dautenhahn, Historian. 

National Council Meeting 



The 1990 National Convention 
April 5-7, 1990 

Beta Iota Bethel College, 5t. Paul, Minnesota 

At Bethel College most buildings are interconnected by enclosed passage
ways. 

A beautiful lake lies adjacent to the campus buildings. 
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Delicious refreshments drew new arrivals together at registration. 

Dr. Weldon Jones, host advisor, 
begins the festivities. 
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Provost David Brandt 
welcomes the Chapters to 
Bethel College. 



1989-1990 President Karen 
Linderman 

Historian David Dautenhahn 
displays the Sigma Zeta 
National Scrapbook. 

A field trip to the raptor center afforded close up viewing of birds of prey 
such as this tremendous bald eagle. 
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Recorder-Treasurer Millard 
Niver presents his report. 

Banquet speaker. Dr. Michael 
Breen. HealthlMedical Reporter 

for KSTP-TV. relaxes before 
presenting his stimulating talk 
"Health. Wellness and 
Television." 

Beta Iota Chapter at the banquet. 
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Beta Chapter, McKendree College 

Xi Chapter, Ball State University . 

• Lambda Chapter, Mansfield University 
Pi Chapter, Millikin University 
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Chi Chapter, Missouri Valley College 
Alpha Beta Chapter, Campbellsville College 

Psi Chapter, Central Missouri State University Alpha Gamma Chapter, Malone College 
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Alpha Chi Chapter, Eastern College 

Beta Beta Chapter, George Fox College 

Beta Iota Chapter, Bethel College 

• Alpha Psi Chapter, Hillsdale College 
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Dan Todd of Bethel College received the Swedish Travel Award, a special 
award presented at the banquet. 

Also at the banquet, Millard Niver, Recorder-Treasurer, presented the 
Founder's plaque to Beta Iota, recipients of the 1989 Founder's Cup. 
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President Linderman passes 
the gavel to Anne Cartwright 
who becomes our 1990-1991 
Sigma Zeta National President. 

Reading the Resolutions 
Committee Report. 
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Roll Call of Chapters 
Alpha Gamma (Malone College) 

Beta (McKendree College) Dr. Millard Niver Cliff Mast 

Bill Johnson Sarah McCall Cindi Goodlet Michael Herdlick 

Tish Kettler Lawrence Burrell Angie Fath Lisa Kurtz 

Becky Piper Steve Ebbs Susan Cramer Christine Yost 

Michelle Obermier Dr. Richard McGuire, Jr. Ronald Benedict James Thomas 

Christine Addison Debbie Shmucker Joyce States 

Lambda (Mansfield University) Alpha Chi (Eastern College) 

Sandra Malone Bajet Abdelnour Warren Harmon 

Allison Wagner Randev Jayasuria Nikki Bisesi 
Anne Pope Dr. Joseph Sheldon 

XI (Ball State University) David Foster Meredith Wright 

John Hamme Mike Woody Dr. Karen Linderman 

Alana Howley Dr. Anne Cartwright 
Doreen Tennessen Dr. John Porter Alpha Psi (HIJ/sdale College) 

Darrin Bunting Chris Katz 

PI (Millikin University) Dawn Kern Professor Mark Watson 

Angie Plasschaert Michelle Rolseth Casey O'Neill Professor Ted Platt 

Stacey Hank David Bick 
Tami Wallace Dr. Harold Wilkinson Beta Beta (George Fox College) 

Janet Ballard Diann Dodge 
Katie Wagner 

Chi (Missouri Valley College) Donald Wanek 

David Caspermeyer Chris Midgyett 
David I. Dautenhahn Larry Rowland Beta Iota (Bethel College) 

Shana Stillings Mrs. Willie Ann Dautenhahn Kim Gorden Dan Todd 

Lisa Boone Dean Dautenhahn Dr. Bill Doyle John Skubinna 
Mike Lindahl Dr. David Wetzell 
Kim Kelly Janalynn Fish 

Psi (Central Missouri State University) Mr. Bryan Anderson Karla Bartz 

Doug Berning Michelle Hickman John Kapsner Dr. Eric Gossett 

Kim Taylor Stacy Orear Phu Tran Stacia Jones 

Julie Hemper Dr. Mike Power Dr. Ian Johnston Christine Solberg Foung Lo 

Melissa Swope Dr. Ken Rohly Nancy Versteeg 
Nancy Deming Dr. David Brandt 

Alpha Beta (Campbellsville College) Jim Zupfer Dr. Tim Shaw 

Harlie White Christy Anderson Dr. Brian Beecken Sandi Fornetti 

Sherry Bryant Frank Cheatham Dr. Jim Reynhout Dr. Dale Stephens 
Nehal Gajjar Paula Dicken Dr. Bob Kistler Marci Danielson 
Thongmanivong (Pon) Sosomphank Dr. C. Weldon Jones 
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April 5, 1990 

Proceedings of the National Convention 
April 5-7, 1990 

Bethel College, SI. Paul, Minnesota 

National Council Meeting 
Members present- President Linderman, Past President Wilkinson, Editor 
Platt, Historian Dautenhahn, Recorder-Treasurer Niver, Host Weldon Jones, 
Mike Powers, Frank Cheatham, Harlie White, Joe Sheldon, President Elect 
Anne Cartwright. 
The National Council Meeting was called to order by President Karen 
Linderman. 
Reports from National officers were given: 
Editor Ted Platt reported on the new process used to produce this year's 
Sigma Zetan. It was done entirely at Hillsdale College using their computer, 
scanner, and printer. The cost of the Sigma Zetan was held to about 2 cents 
a page. Other printing processes would have cost about double that. This is 
a significant reduction from previous years' cost. 
The portion of the Sigma Zetan announcing the newly created opportunity 
for students to publish papers in the Sigma Zetan was reviewed. The 
following changes were agreed upon: 

Delete "(Peer Reviews)" under Referees 
Remove section A, C under Paper Submissions 
Add ''text will be double spaced" 
Include "a page fee based upon final per page cost of publication of 
Sigma Zetan will be charged the host chapter". 

" a paper is accepted for publication and the host chapter can not pay for ~s 
publication, the National Editor may be petitioned for financial support to 
publish the paper. 
Maximum length for a paper will be 14 typed double spaced pages. 
Editor Platt also announced the progress he has made in the updating and 
preparing for publication of the History and Const~ution. He will send proof 
copies to various people to help in the proofing process. 
National Recorder-Treasurer Niver gave reports on the minutes from the 
1989 meeting as published in the Sigma Zetan. 
The treasurer's report was distributed. 
Past President Wilkinson requested that chapters get lists of potential new 
schools to him to contact regarding joining Sigma Zeta. This information 
could also be sent to President Linderman. 
Historian Dautenhahn reported that he has the scrapbook of the 1980's 
completed and it will be displayed at several times during the meeting. 
The following committee assignments were made: 
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Founder's Cup 
Weldon Jones 
John Skubinna 
Karla Bartz 
Julie Hempen 
Tami Wallace 
Janet Ballard 

Nominations 
John Porter 
Mike Powers 
Christy Anderson 
Darrin Bunting 
David Caspermeyer 
Katie Wagner 

Auditing 
Harold Wilkinson 
Frank Cheatham 
Steven Ebbs 
Paula Dicken 
Sandra Malone 

Resolutions 
Mark Watson 
Michelle Hickman 
Anne Pope 
Alana Howley 
Kim Kelly 
Angie Plasschaert 
Ron Benedict 

The meeting was adjourned. 

AprilS, 1990 
8:00 AM General Session 

Beta Iota 
Beta Iota 
Beta Iota 
Psi 
Pi 
Pi 

Xi 
Psi 
Alpha Beta 
Alpha Psi 
Chi 
Beta Beta 

Pi 
Alpha Beta 
Beta 
Alpha Beta 
Theta 

Alpha Psi 
Psi 
Alpha Chi 
Xi 
Beta Iota 
Pi 
Alpha Gamma 

Call~ to order by President Linderman who welcomed all to the 1990 
meeting. 

Host advisor Weldon Jones introduced Provost David Brandt of Bethel 
College. 

Provost David B~andt welc?med everyone to Bethel College. He stressed 
the need for having a passlo~ for science and the hope that undergradu
at~s, su.ch as members of Sigma Zeta, bring to the continuing growth of 
sCience In our world. 
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President Linderman introduced the National officers who in turn stated 
briefly their responsibilities for the organization. 
A chapter roll was taken and chapters introduced the members and gave 
some interesting anecdotal information regarding their chapter, college or 

home location. 
Dr. Weldon Jones made announcements regarding meeting details and 
gave some interesting historical and geographical notes of the area. 

April 7, 1990 
Business Session 

The meeting was called to order by President Linderman, who made some 
announcements. 
Dr. Sheldon gave information regarding the AuSable Institute field study 
program. Persons desiring additional information may contact Dr. Sheldon 
at Eastern College. 
Host Jones thanked the many people who gave such excellent support for 
the meeting. 
A list of the meeting registrants was distributed. 
The host chapter was duly recognized for ~s work in providing an excellent 
time for all. 
Special recogn~ion was also extended to all paper presenters and honor 
award recipients. 
Details regarding the opportunity to subm~ any paper presented at this 
meeting to be referred and subm~ted for possible inclusion in the Sigma 
Zetan were reviewed by President Linderman. 
National officers made their reports. 
Recorder-Treasurer Niver gave the financial report which was accepted. 
The meeting also accepted the minutes of the 1989 meeting as printed in the 
1989 Sigma Zetan. 
Ed~or Platt reported on the publication and distribution of the Sigma Zetan. 
He also discussed details regarding the opportun~y for students to subm~ 
papers for inclusion in future issues of the Sigma Zetan. 
Historian Dautenhahn reported on his efforts with the completing of the 
scrapbook of the 1980's and made a request that anyone having pictures of 
this meeting send him copies to include in the scrapbook. 
The committees made their reports. 

Aud~ing Committee 
Our thanks to treasurer Niver. The books are in good order (Editor). 

Resolutions Committee Report 
Be it resolved that Medtronics be given our heart felt thanks from our AV 
node to the bottom of our ventricles. 

Be it resolved that the Sigma Zeta meetings should start later. 
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Be it resolved that drivers leave bread crumbs behind them so they can 
find their way back to the motel after the meeting. 

Be it resolved that the Emerald Inn on Red Fox Rd., across from the Blue 
Fox Inn, not to be confused with the Emerald Inn on Gray Bear Rd., be 
named the official home of Sigma Zetans. 

Be it resolved that Ted Platt be given special thanks for his work in modern
izing the production of the Sigma Zetan and for updating the History & 
Constitution booklet. 

Be it resolved that thanks be given to last year's resolution committee for 
reminding us to bring our coats. 

Be it resolved that the honorees be congratulated on their achievements and 
on receiving the Honor Award. 

Be it resolved that there should be more parking lots in downtown St. Paul. 

Be it resolved that the future sponsors of Sigma Zeta provide warmer 
weather. 

Be it resolved that the snowy owl at the Raptor Center become the official 
bird of the 1990 Sigma Zetan National Convention. 

Be it resolved that the Science Museum was a rewarding experience. 

Be it resolved that Dan Todd be congratulated on his Swedish Travel Award. 

Be it resolved that a sincere thanks be extended to Russell Johnson for his 
illuminating nature walk around the Bethel College Campus. 

Be it resolved that Ann Pope receive a heart felt thanks for being our 
secretary. 

Be it resolved that the host chapter Beta Iota be thanked for their hospitality 
for this, the 61st National Convention of Sigma Zeta at Arden Hills, Minne
sota. 

Be it resolved that Sigma Zeta express appreciation to Bethel College for 
allowing us to use their facilities. 

Be it further resolved that special thanks be given to Dr. Weldon Jones and 
the officers of Beta Iota for the hard work of planning and organizing this, the 
61 st National Convention of Sigma Zeta. 
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Be it further resolved that special thanks be given for a warm welcome to the 
freezing cold state of Minnesota. 

Be it resolved that special thanks be given to those who worked the thank
less jobs. 

Be it resolved that thanks be given to the Vikings Catering Service for the 
hot coffee and good muffins to warm the bodies of the Sigma Zetans on 
these freezing cold Minnesota mornings. 

Be it resolved that all the drivers be thanked for providing warm vehicles to 
transport us to various destinations. 

Be it resolved that anyone wanting a midnight snack of pizza see Mike in 
room 211 of the Emerald Inn. 

Be it resolved that a special thanks be given to the national officers, for their 
hard work and dedication. 

Be it resolved that all Sigma Zeta members including advisors and national 
officers have to endure the transportation provided for the student members: 
including van trips. 

Be it resolved that special thanks be given to Mark Nelson for his hospitality 
in providing housing and transportation for the Eastern College men. 

Be it resolved that special thanks be given to Russ Johnson for his hard 
work. 

Be it resolved that no baseball should be viewed by Sigma Zetan's, instead 
we should watch more golf. 

Be ,it resolved that more people should endure this freezing cold Minnesota 
weather and enjoy the beautiful campus of Bethel College. 

Be it resolved that the student presenters be given a sincere round of 
applause. 

Be it resolved that the resolutions come to an end. 
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Nominating Committee 

President Anne Cartwright 
Past President Karen Linderman 
President Elect Joe Sheldon 
~~ ~P~ 
Historian David Dautenhahn 
Recorder-Treasurer Millard Niver 

A motion was made and seconded that the nominations cease and that the 
above slate be accepted. The motion passed. 
Founder's Cup Committee 

Dr. Weldon Jones Beta Iota, Bethel College 
John Skubinna Beta Iota, Bethel College 
Karla Bartz Beta Iota, Bethel College 
Janet Ballard Pi, Millikin University 
Tami Wallace Pi, Millikin University 
Julie Hemper Psi, Central Michigan State Univ 

The Founder'S Cup Committee was very impressed with the five chapter 
reports submitted. After careful and thoughtful consideration, the committee 
came to the unanimous decision that the 1990 Founder'S Cup winner is 
Alpha Psi, Hillsdale College. Congratulations. 
Host chapters and locations for the next few year's meeting places were 
announced by President Linderman. 

1991 Beta 
1992 Pi 
1993 Alpha Chi 

The meeting was adjourned. 
Miller Niver 
National Recorder-Treasurer 
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McKendree College 
Millikin University 
Eastern College 



Sigma Zeta 
Sigma Zeta 

Einancial BeRort 
Einancial Beport 

July 1, 1989 to June 30, 1990 
July 1, 1989 to June 30, 1990 

If'Q)ME 

CHAPTER MEMBERS DUES JEWELRY MISC 

Beta 6 $ 90.00 $18.00 Chapter $6731.50 

Gamma 55 825.00 82.50 Replacement check (Beta) 108.00 

Epsilon 28 420.00 Interest 216.74 

Lambda 5 75.00 
$7056.74 

Xi 28 420.00 
Pi 14 210.00 DISBUBSMENTS 

Rho 10 150.00 60.00 $3.50 

Upsilon 24 360.00 39.00 Office $235.76 

Phi 9 135.00 30.00 Sigma Zetan 1,090.29 

Chi 6 90.00 Chapter Travel 4,470.00 

Psi 23 345.00 Officers Expense 642.72 

Alpha Beta 5 75.00 Bal. four Co. 22.35 

Alpha Gamma 7 105.00 National Meeting 95.00 

Alpha Epsilon 5 75.00 Sec. of State (IL.) 5.00 

Alpha Theta 9 135.00 18.50 Checks Returned 129.00 

Alpha Kappa 20 300.00 
$6,690.12 

Alpha Mu 9 135.00 18.00 
Alpha NU 13 195.00 30.00 Summary 

Alpha Xi 10 150.00 
Alpha Rho 7 105.00 

On hand July 1, 1989 $3,545.70 

Alpha Sigma 7 105.00 10.50 Income 7,056.24 

Alpha Upsilon 14 210.00 22.50 
$10,601.94 

Alpha Phi 19 285.00 
Expenses -6,690.12 

Alpha Chi 1 1 165.00 
$3,911.82 

Alpha Psi 6 90.00 9.00 Journal Debit -19.50 

Alpha Omega 3 45.00 
Balance June 1, 1990 $3,892.32 

Beta Alpha 10 150.00 
Beta Beta 12 180.00 Petty Cash 

Beta Zeta 10 150.00 15.00 
Beta Eta 8 120.00 

Balance on hand July 1, 1989 $51.31 

Beta Theta 14 210.00 
Expense -34.51 

Beta Iota 18 270.00 
$16.80 

425 $6375.00 $353.00 $3.50 
Deyelopment Fund 

Total $6731.50 
Interest (Checking) July 1, 1989 to June 30, 1990 216.74 Balance on hand July 1, 1989 $10,016.75 

$6948.24 Interest July 1,1989 to June 30, 1990 750.26 

Balance on hand June 30, 1990 $1 O,767.~-6 
COl 
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Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

Chapter Reports 
Beta Chapter (McKendree College) 

1989-1990 
Steve Ebbs 
Kristi McQuade 
Sarah A. McCall 
Mark Greenlee 
Dr. Richard W. McGuire 

1990-1991 
Kristi McQuade 
Christine Addison 
Rebecca Piper 
Kim Keefer 
Dr. Richard W. McGuire 

AREA ONE: LOCAL ACTIVITY . . 
1. In the fall, the Beta Chapter inducted nine new members, bringing the 

membership total to eighteen. 
The chapter held one general and one working meeting eac.h month. 

~: The chapter recycled between 650 and 800 pounds of aluminum cans 
again this year. . . 

4. The chapter took responsibility for a newspaper recYdc~lngoproJetct t~at s of 
had gotten too large for the organization that starte It. ver wo on 
newspaper have been recycled through this project over the .~ast. year. 
Members of the chapter applied for, and worked toward certification of 

5. McKendree College as an official Earth Day campus, through the 
National Wildlife Federation's "Cool h" program. 

6. The chapter raised and donated an additional $500 to the E. Ann 
Schroeder Memorial Scholarship. 

7. Chapter members are responsible for planting and repotting plants, as 
well as general upkeep of the greenhouse. . .. . 

8. 35 more trees on campus were labeled with family, slcblenltlfdlCt na
7
m
5 

e, 
common name, and nativity, bringing the total trees a e ~ 0 . 

9. The chapter held the first induction to the Academy 0
1 

f sc~enc;f Thltye 
Academy was established by the cha~ter to hon.or a umnl an acu. 
who have contributed significantly to fields of sCience. Four alumni and 
three past faculty were inducted. . 

10. Members served as Emcee and Introducer at the Academy of SCience 
Induction Ceremony. 

11. Biographical plaques of the Academy of Science inductees were 
purchased and hung in Voigt Science Hall. .. 

12. Research and nominations for next year's Academy of SCience Induc-
tion is in progress. ... 

13. Members organized and hung a collection of Native American Scrapers 
and Agricultural tools, donated by Dr. Don. Hols.t.. . 

14. Members reorganized and labeled the main bUilt-In display case as a 
permanent display of antique scientific e.quipment. . . 

15. Two free standing displays were added In the halls of V.olgt. anI e lSI a 
demonstration of geological florescence, and the other IS a ske eta 
display. 
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16. The poster~, pur.chas~d last year, discussing environmental problems, 
were hung In VOigt SCience building. 

17. The chapter continues its annual plant sale fund raiser. 
18. Frames for the pictorial history of the Beta Chapter, established in1926, 

were purchased. 

19. Post convention pla~s include: an Earth Day tree planting ceremony on 
campus, and attending the Earth Day Global Fair to be held in Forest 
Park, St. Louis, MO. 

AREA TWO: NATIONAL ACTIVITY 

1. Eight student members and the faculty advisor attended the National 
Convention at Bethel College in St. Paul, MN. 

2. Steve Ebbs, president of the Beta chapter, presented his paper at the 
National Convention. 

3. Work has begun on a demonstration guide for scientific principles. The 
Beta ~hapter plan~ to i~volve all Sigma Zeta chapters in submitting 
~xpenments for this gUide. Each chapter will receive a letter of explana
tion next semester. 

Officers 
President 

Vice-President 
Secretary 
Treasurer 
Historian 
Advisors 

MEETINGS: 

Xi Chapter (Ball State University) 

1989-1990 
Doreen Tennessen 
Marni Helmendinger 
Susan Sheley 
Patti Warder 
Leighan Swager 
Dr. Anne Cartwright 
Dr. John Porter 

1990-1991 
Melissa King 
Kyle Stoffel 
Diana Maniak 
Amy Hoftiezer 
Alana Howley 
Dr. Anne Cartwright 
Dr. John Porter 

Xi Chapter ~~I? regular meetings at least once a month to organize 
monthly activities and social functions. Additional meetings were 
scheduled as situations required. 

LOCAL ACTIVITIES: 

1. September 19, 1989 the officers and sponsors met to discuss the 
possible activities for the impending year. 

2. Sept~mber 26, the officers initiated the 1989-90 membership drive by 
sending out mailings to all eligible students and by posting signs around 
the science building. 

3. Also occurring on September 26, was the first of three "Beauty Sci
ence" lectures. "Beauty in Biology and Chemistry" was presented by 
Dr. Nancy Behforouz [Biology(lmmunology)l and Dr. Jim Rybarczyk 
[Chemistry(lnorganic)l respectively. The lecture was publicized by signs 
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around the science building and a note in the daily campus newspaper 
and was open to anyone who was interested. Refreshments were' 
provided. 

4. On October 25, 1989 the Xi chapter held the annual Initiation Banquet 
at Tony's Locker Room in Muncie. After dinner and the Initiation 
ceremony, Dr. Pyle spoke on "Ethics an Honesty in Scientific Re
search". 

5. The Xi chapter took a trip to Cincinnati on December 2, 1989 to visit the 
Museum of Natural History, the Art Museum, and the Cincinnati Zoo. 
We voted to go to the zoo during the Christmas season because the 
zoo presents an annual Festival of Lights at this time. 

6. On December 5, 1989, the second of three "Beauty in Science" 
lectures, "Beauty in Physics and Geology," was presented by Dr. 
Watson (Physics) and Dr. Snow. The lecture was publicized as before 
and refreshments were provided. 

7. On January 24, 1990 Sigma Zeta joined the Pre Med Club and SAACS 
to raise money for the Velvet Day Memorial Scholarship Fund after the 
untimely death of Biology/Chemistry student Velvet Day. 

8. "Beauty in Math and Computer Science,· the third of three "Beauty in 
Science" lectures, was presented January 30, 1990. The speakers 
were Dr. Ludwig (Math) and Dr. McGraw (Computer Science). 

9. On March 17, the Xi Chapter lended a hand in setting up the Indiana 
Regional Science Fair in Ball Gymnasium on the Ball State Campus. 

10. In April, the Xi chapter is planning a spring picnic at Dr. Zimmack's farm. 

NATIONAL ACTIVITIES: 
1. The Xi chapter plans to send several delegates to the National Conven

tion to be held in S1. Paul, Minnesota in April, 1990. 
2. Our advisor, Or. Anne Cartwright is the incoming president for the 1990-

1991 school year. 
3. Xi Chapter representatives will be presenting two papers this year. A) 

"In Vitro Transcription and Translation of the Nonstructural Protein of the 
Human Patholgenic Parvovirus B 19" will be presented by Michael 
Woody. Mr. Woody, a biology major. worked with Arun Strivastava at 
the Indiana University School of Medicine in Indianapolis, IN. B) John K. 
Hammer will present "Radon Concentrations in Domestic Water Wells of 
East Central Indiana." Mr. Hammer. a triple major in Geology, Physics 
and Math, worked with a radon group composed of faculty from Biology, 
Physics, Geology, Architecture, Natural Resources, and Industrial 
Technology. 
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Sigma Chapter(Our Lady of the Lake University) 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisors 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisors 

1989-1990 1990-1991 
Gloria Contreras 
Zulema Zamora 
Sandra Puente 
LiPing Yap 
Or. Jim Hall 
Or. W. Villaescusa 
Or. Maurice Clark 

Chi Chapter(Missouri Valley College) 

1989-1990 
Shana Stillings 
Beverly Kempf 
Dana Markey 
Dana Markey 
David Dautenhahn 
Dr. Ruthanne Harre 
Ed Leslie 
Or. John Gault 
Mike Doolan 

1 990-1991 
Dean Dautenhahn 
George Matheis 
David Caspermeyer 
David Caspermeyer 
David Dautenhahn 
Or. Ruthanne Harre 
Ed Leslie 
Or. John Gault 
Mike Doolan 
Or. Kemuel Badger 

Chi Chapter of Missouri Valley College at Marshall. Missouri, had a very 
eventful year. As usual. Homecoming was a big time. We ran in the Torch 
Run. about 10 miles. ending at home to light the bonfire which preceded the 
Homecoming Football Game. Also in the fall term Connie Usnick. our Past
President. invited our whole chapter to her home in the country for a Bar-B
a and a hay ride. A beautiful time was experienced by everyone that 
attended. An attempt was made at having a plant sale. however. it just 
never materialized. 

The next big project was with the Department of Conservation-Deer 
Checking. First we had a training seminar in which the Conservation agent 
explained to us how the process of aging and sexing is done. Then during 
deer season we had a crew at the check station to age and sex the deer as 
they were brought in by the hunters. 

Or. Harre was in charge of judging the science fair at the Bueker Middle 
School again this year. Six members attended the National Convention at 
Bethel College. S1. Paul. MN. Shana Stillings presented a paper, "Who 
Makes the Grade at Missouri Valley College? Statistical Correlations: 
Shana was also awarded the Sigma Zeta Honor Award. Professor David 
Dautenhahn was re-elected as National Historian. 
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Officers 
President 
Vice-President 
Secretary 
Treasurer 
Historian 
Advisors 

Psi Chapter (Central Missouri State University) 

1989-1990 
Doug Berning 
Michelle Hickman 
Kelly Zubeck 
Stacy Orear 
Amanda Blankenship 
Dr. Michael Powers 
Dr. Noor Babrakzai 
Dr. Larry Johnson 

1990-1991 

Dr. Michael Powers 
Dr. Noor Babrakzai 
Dr. Larry Johnson 

Psi Chapter began the year in October with a fall initiation of 14 new 
members. Following the initiation and business meeting, Mr. Mike Russell, 
Hazardous Materials Coordinator, Department of Public Safety, spoke on the 
disposal of hazardous wastes on the CMSU campus and laws and regula
tions concerning waste disposal. Early in the fall semester, Psi Chapter and 
the ACS Student Affiliate co-sponsored a barbecue for their members and 
potential members. 

Christmas brought the 21 st annual Sigma Zeta Christmas tree, which 
was placed on the ledge above the main entrance to the W.C. Morris 
Science Building. The Christmas party this year was a joint effort of Psi 
Chapter, Paramedico, and ACS at the home of Dr. Robert Zey, Professor of 
Chemistry. 

February brought spring initiation and eight new members. We were 
pleased to have Dr. Kathleen Blair, Department of Biology and Earth 
Science, speak and show slides about her experiences in the Peace Corp 
and the cataloging of the flora and fauna of various areas in South America 
and the southwest United States. 

Dr. Gerald Schrag, Professor of Mathematics, received this year's 
Faculty Honor Award. Stacy Orear, a senior chemistry major, was nomi
nated for our Student Honor Award. 

The Twelfth Annual Sigma Zeta Symposium was scheduled to be held 
on April 21. Dr. Kurt Wulser, a recent Ph.D. in Chemistry and former Psi 
Chapter president, is to be the featured speaker. 

Six Psi Chapter students and Dr. Powers attended the National Conven
tion at Bethel College in St. Paul, Minnesota. 

During the year we initiated 22 new members and they have been quite 
active and supportive of Psi Chapter. We would like to thank this year's 
officers and our sponsors. Also, we would like to thank the CMSU Sigma Xi 
Club for their help in providing partial funding for the trip to the National 
Convention. We arelcoking forward to a good year in 1990-91 and wish the 
new officers and members the best. 
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Officers 
President 
Vice-President 
Secretary 
Treasurer 
Historian 
Advisors 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

Alpha Beta Chapter(Campbellsville College) 

1989-1990 
Christi Anderson 
Jessica Davenport 
Paula Raye Dicken 
Paula Raye Dicken 
Sherri Bryant 
Harlie White 
Gordon Weddle 

1990-1991 

Alpha Gamma(Malone College) 

1989-1990 

. 

1990-1991 
Ron Benedict 
Curt Verhoff 
Susan Herdlick 
Chris Locke 
Dr. Millard Niver 

Alpha Kappa Chapter(University of Southern Indiana) 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

Officers 
President 
Vice-President 
Secretary 
Treasurer 

1989-1990 1990-1991 
Amish Patel 
Brandon Kibby 
Lana Stoll 
Denise Walker 
Dr. Jeanne K. Barnett 

Alpha Mu Chapter(lmmaculata College) 

1989-1990 1990-1991 
Lori Heffelfinger 
Eunice Timoney 
Amy Markey 
Laura Taylor 
Sister M. Soccorro, IHM. 

Alpha Nu Chapter(Oglethorpe University) 

1989-1990 
Alfred Tim Brady 
Ava Marie Salerno 
Harrell Royer 
Harrell Royer 
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1990-1991 
DeWayne Clark 
Hal Royer 
Chris Frost 
Chris Frost 
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Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

Officers 
President 
Vice-President 
Secretary 
Social Chairman 
Advisor 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisors 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisors 

Alpha Xi Chapter(Clinch Valley College) 

1989-1990 
Daniel Roop 
Danita Kiser 
Charlotte Tiller 
Scotty Cox 
Wayne Edwards 

1990-1991 
J. Patrick Blalock 
Kelly Gene Willis 
Valerie Vicars 
Michael Shaun Varney 
Wayne Edwards 

Alpha Rho Chapter(Stonehili College) 

1989-1990 
Jeanne Reggio 
Jennifer Greene 
Brian Pinto 
Brian Pinto 
Robert Peabody 

1990-1991 
Colleen Root 
Sheri Richard 
Amanda Wilson 
Amanda Wilson 
Robert Peabody 

Alpha Upsilon(Union University) 

1989-1990 1990-1991 
Laurin Smith 
Karen Mandrell 
Cherry Ballard 
Tracie Silliman 
Dr. Michael L. McMahan 

Alpha Chi Chapter(Eastern College) 

1989-1990 
David Foster 
Geoffrey Stiller 
Meredith Wright 
Meredith Wright 
Dr. Joseph Sheldon 
Dr. Karen Linderman 

1990-1991 
Bajet Abdelnour 
David Unger 
Meredith Wright 
Meredith Wright 
Dr. Joseph Sheldon 
Dr. Karen Linderman 

Alpha Psi Chapter (Hillsdale College) 

1989-1990 
Chris Katz 
Steve Connelly 
Casey O'Neill 
Jennifer Farough 
Ted Platt 
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1990-1991 
Dawn Morin 
Casey O'Neill 
Todd Hofacre 
Jonathan Winderer 
Ted Platt 

AREA ONE: LOCAL ACTIVITY 
1. Our chapter held two formal induction ceremonies this year, one each 

semester, adding two faculty members and six students to our member
ship. At each induction ceremony, the Alpha Psi officers gave short 
presentations explaining the creed and symbols of the organization. 
Each of the new members was given a Sigma Zeta pin, a certificate of 
membership, a copy of the national and local constitution, the introduc
tory pamphlet, and a Sigma Zetan. Our present membership stands at 
21 students and 17 faculty. All of the science division faculty are now 
members of Alpha Psi Chapter, an arrangement that fosters productive 
interaction between professor and student. After each formal induction 
ceremony, a film from the Planet Earth Series was shown or a video 
tape from our chemistry department was viewed. 

2. General membership meetings were held every 3 weeks in a rotation 
with the meetings of BBB, the biology honorary. This meeting schedule 
helped both of our science honoraries because many of our students 
and faculty are members of both organizations. Officers planning 
meetings and other special meetings were held as needed throughout 
the year. 

3. A bulletin board was prepared to display photographs of last year's 
national convention. The display helped to promote Sigma Zeta on the 
campus, and it served as a catalyst to raise interest in Sigma Zeta and 
in the National Convention. 

4. Our chapter was once again contacted by local schools to come to their 
science fairs to serve as judges. We sent several members to be 
judges and to help promote the fostering of sound scientific procedures 
at the high school, junior high school, and elementary school levels. 

5. Spearheading a project to pool study guides for graduate and profes
sional school admission tests, our chapter contacted each science 
department to ask it to donate a study guide for its particular discipline. 
The project was a success as we now have a library replete with study 
guides for the AHP, OAT, GRE, MCAT, OAT, and computer disks 
containing GRE and MCAT practice exercises. 

6. A tutor list was composed by our chapter with members volunteering 
their talents and time to help other students in biology, chemistry, 
mathematics, computers and physics. Faculty were supplied with the 
list to facilitate finding tutors for their students. 

7. Members of our chapter are continually being called upon to perform 
leadership roles and to hold positions of high responsibility in the 
science department. Whether it be test proctoring, lab assisting, caring 
for and upkeeping the animal room, or giving tours to prospective 
students, a member of our chapter is there. Our science department 
also has a BNP (biology night person) system where the labs are open 
at night for student use with an appointed member in charge of keys. 

8. In addition to tutoring college science students, our members tutor high 
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school students in the sciences, mathematics, foreign language, and 
English. Our members feel this practice promotes goodwill in the 
community and that tutoring in the community may have a recruiting 
function. 

9. During Sibling's weekend, our chapter sponsored a paper airplane flying 
contest. Paper, tape, and books on plane making were supplied for 
everyone. Certificates were given to all who participated and prizes 
were awarded to the winner in each category. A fun time for alii 

10. Our chapter sponsered several speakers during the year. The lectures 
were open to all students and to the general public. The topics included 
lectures in biochemistry, physiology, rodent control, recycling, and 
raptors. Where possible, members of our chapter extended our 
interaction by taking the speaker to lunch. 

11. Recycling activities this season were kicked off by a speaker who 
presented revolutionary ideas about getting people involved. People, 
both in and out of the sciences, showed up to listen. Later in the 
semester, a second speaker dealt with the particulars of recycling. 
Alpha Psi's recycling effort is conducted with that of the biology honor
ary, BBB. 

12. Our chapter helps promote the science colloquiums given by faculty 
members. The current topic is a series of video tape lectures in physics 
titled "You've Got to be Kidding Mr. Feynman.· 

13. As a Valentine's Day fund raiser, our chapter sold cans of Crush. The 
buyer filled out a card attached to the can with a message from Eros. 
The can and message was then delivered to the intended. 

14. Last year, our chapter purchased Sigma Zeta sweatshirts which we 
often sport to let the campus.know the spirit of our organization. 

15. Before early registration for the spring semester started, our 
chapter sponsored a mixer between students interested in the sciences, 
the science faculty, and current science majors. The psychology and 
biology honoraries brought their members as well to aid in the 
information exchange. The mixer provided an ideal setting for students 
to ask questions and for us to promote Sigma Zeta. 

16. Post national convention activities planned include a walk through the 
college's arboretum picking up debris and enjoying nature, election of 
new officers, and a year end party for graduating seniors. 

AREA TWO: NATIONAL ACTIVITY 
1. Several of our members helped in the production of the annual 

journal of Sigma Zeta, the Sigma Zetan. From typing and proofreading 
the manuscript to taking pictures, the members helped the National 
Editor, Ted Platt (also one of our chapter advisors) with the preparation 
of the journal. 

2. The Alpha Psi chapter sent three students and two faculty as chapter 
representatives to the national convention at Warrensburg. Two of our 
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members presented papers. 
3. Four student members and two faculty members of Alpha Psi are 

attending the Sigma Zeta National Convention at Bethel. Casey O'Neill 
will present her paper "Solving Logic Puzzles Using Mathematica" and 
Dawn Kern will present her paper "Elementary Number Theory 
Package for Mathematica." Chris R. Katz will present his paper "Water 
Quality Measurements in Baw-Beese Lake and the Saint Joseph River.· 
Darrin Bunting is a candidate for Sigma Zeta Honor Award. 

4. Professor Platt has informed several colleges and universities about 
Sigma Zeta. So far, none of them have asked for additional information, 
but we plan to send a copy of the current Sigma Zetan to these schools. 
As the schools show interest, our chapter members will assist in 
encouraging them to join Sigma Zeta and in directing them to Millard 
Niver, our National Sigma Zeta Secretary. 

5. Our chapter, using our file of Sigma Zetan past issues as a source of 
information, updated the Sigma Zeta pamphlet detailing the history and 
constitution of the society. Dates, in the present pamphlet, for national 
officers and the chapter roll end in the 1970's to the early 1980's. We 
have brought the pamphlet up to date, and plan to discuss the printing 
of the updated version at the 1990 national convention. We think that 
the proper upkeep of the society's history is necessary for its future 
vitality. This new edition will also serve to inform other people about the 
growth that has occurred in the society over these past ten years
something we can all take pride inl 

Alpha Omega Chapter(Saint-Mary-of-the-Woods College) 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

Officers 
President 
Vice-President 
Secretary 
Treasurer 
Advisor 

1989-1990 1990-1991 
Julie Marie Cavanaugh 
Michelle Garcia 
MariizaBlanco 
Maritza Blanco 
Dr. Joyce Cadawallader 

Beta Zeta Chapter (Cabrini College) 

1989-1990 1990-1991 

Dr. John E. Deturik 
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Officers 
President 
Vice-President 
Secretary 
Treasurer 
Activities 
Advisor 

Beta Iota Chapter(Bethel College) 

1989-1990 
Kim Gordon 
John Skubinna 
Kim Kelly 
Kim Kelly 
Karla Bartz 
Dr. C. Weldon Jones 

1990-1991 
Nancy VerSteeg 
Stacia Jones 
Mark Nelson 
Mark Nelson 
Mike Olsen 
Dr. C. Weldon Jones 

The 1989-1990 academic year was a very exciting one for the Bethel 
College Beta Iota Chapter. The highlight of the year came in April when we 
had the privilege of hosting the National Convention of Sigma Zeta. Much of 
our discussions centered around the planning for the convention. However, 
we did have a full slate of other activities which made the year even more 
fruitful. 
1. During the fall and spring semesters we had two dinner speakers at 

which we formally initiated new members into the chapter. Our speak
ers were Dr. Robert Herrman, Execu1ive Director of the American' 
Scientific Affiliation, who spoke on the topic of genetic engineering and 
medical ethics and Dr. Phil Carlson of the University of Minnesota and 
former Bethel College math professor, who spoke on the topic of fractal 
geometry. 

2. To start out the new year we had a fall picnic at nearby Lake Johanna. 
This was well attended and provided an opportunity for new students to 
become familiar with the organization. At the end of the academic year 
we held a spring picnic ou1sjde the greenhouse. Inclement weather 
forced our "championship" volleyball game into the Sports and Recre
ational Center. 

3. To raise money for our chapter we held a Pumpkin sale near Hallow
een. We sold a lot of pumpkins, but for some reason didn't make a lot 
of moneyl We also took on the task of collecting pop cans and returning 
them to recycling centers for cash. This fund-raising event was highly 
successful. 

4. During the fall semester, along with the biology department, we spon
sored a series of seminars on career opportunities. We had speakers 
come from the Minnesota Waste Water Control Commission, Land 0' 

Lakes, and the University of Minnesota Graduate School. 
5. In February we had over thirty students, faculty, and faculty family 

members attend the annual Sigma Zeta retreat at Big Sandy Camp in 
northern Minnesota. As they say, a fun time was had by all. 

6. During the spring semester we sponsored a talk by Dr. Cal DeWitt, from 
the University of Wisconsin and Director of AuSable Institute in Michi
gan. Dr. DeWitt gave an interesting talk on the "seven degradations of 
the earth." 
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7. As usual we got involved in judging local science fairs at elementary 
and junior high schools. This year we participated in three. 

8. In January we sponsored a PizZa/Movie night, showing the provocative 
movie, "That Darn Cat." 

9. In December we had a well-attended Christmas Party at Dr. Jones' 
home. The highlight of the evening was when Santa came and distrib
uted "presents" to all the good Sigma Zeta boys and girls. 

10. As mentioned above, April was National Convention time. We were 
very pleased to have 12 chapters in attendance and over 100 members. 
In addition, five members from our chapter gave paper presentations at 
the meeting. They were Dan Todd, Scott Jamison, John Skubinna, 
David Thweatt, and Nancy Deming. 

A highlight for us Beta lotans at the convention was when Dan Todd, a 
senior biology major, was awarded the Swedish Institu1e Nobel Travel Award 
at the banquet. John Skubinna was given the chapter honor award, and the 
chapter was officially presented with the Founder's Cup plaque, which is 
now proudly displayed in the science departments. 
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Sigma Zeta Honor Awards 

Stacy 
Orear 

Psi Chapter is proud to nominate Stacy Orear as its candidate for the 
Sigma Zeta Student Honor Award. Stacy is a senior Chemistry major with a 
minor in Biology. He joined Sigma Zeta in 1988 and currently serves as 
treasurer. He has helped to recruit new members to Psi Chapter and has 
been effective in getting members to attend. Stacy has participated in many 
Psi Chapter activities this year. 

Stacy has a GPA of 3.78 and is involved in the ACS Student Affiliate, 
Honors Program, Quest, and Phi Kappa Phi. He has served as an Under
graduate Laboratory Teaching Assistant (UL TA) during the 1989-90 Spring 
Semester. Stacy tutors students enrolled in General Chemistry and Intro
ductory Chemistry. 

Stacy has been a CMSU Reagents Scholar for four years and has 
received an Achievement Award from the Department of Chemistry. He 
plans to graduate in the Spring of 1990 and has been accepted to the class 
of 1990, School of Optometry in St. Louis, Missouri. 

Michael 
Herdlick 

The Alpha Gamma Chapter of Sigma Zeta nominates Michael Herdlick 
for the Sigma Zeta Honor Award. 
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Michael has been an excellent leader of our chapter this year. He has 
served as president and as such has seen us safely through several 
ventures including trips to COSI (The Center of Science and Industry), the 
Christmas Chicago trip and attendance at this annual meeting by 12 chapter 
members, our largest contingent attending a National Meeting in several 

years. . .' 
Michael will graduate with a 3.92 GPA overall with majors In t.:1athemat

ics and Liberal Arts. On campus, Mike has served as a mathematiCS tutor 
and as student faculty assistant to two different mathematics professors. He 
was recently elected a member of Who's Who in American Colleges and 
Universities, and was the Malone College 1988-89 recipient of the NCR
OFIC (Ohio Federation of Independent Colleges) Computer Sch~lar Award. 

Michael has also worked to help support his education, serving as a 
Travel-by-Car-Counselor for the Ohio Auto Club since graduating from high 
school. 

Mike plans to attend graduate school in mathematics and has been 
accepted at Bowling Green State University, The University of Toledo and 
New Mexico School of Mines. 

He is the son of Glenn and Nancy Herdlick of Canton, OH. 

John Skubinna 

The Beta Iota Chapter of Bethel College is proud to nominate John 
Skubinna for the Sigma Zeta Honor Award .. John is a senior biology m.ajor 
with a GPA of 3.95. This year John served as the Beta Iota Chapter VlCe
President. John has been a teaching assistant in the biology department for 
three years, having major responsibilities in the laboratory of one of t~e 
general biology courses. For two years, John has been instr~men!al.1n . 
organizing science tutors for Bethel College students. FolloWing hiS JUnior 
year, John was selected to be male class marshal, an honor awarded to the 
college student with the highest GPA. 

John has been an active member of Sigma Zeta for three years. As an 
officer this year, John played an invaluable role in organizi~g events, 
stimulating communication among chapter members, recrUitment, ~nd 
planning for this National Convention. John also attended last year s 
convention in Missouri. 

John's academic interests are in the area of ecology and environmental 
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sciences. He has spent two January interim terms and a summer term at 
AuSable Institute of Environmental Studies in Michigan. There he served as 
a teaching assistant for one term and initiated a research project the results 
of which will be reported as a paper to this National Convention. 

This summer John will be a wildlife biology intern with the Montana 
State Park system. His future plans are to attend graduate school in 
ecology/environmental studies. 

Darrin 
Bunting 

The Alpha Psi Chapter at Hillsdale College recommends Darrin R. 
Bunting for the 1990 Sigma Zeta National Honor Award. Darrin, majoring in 
biology with a science GPA of 4.0, possesses an overall college GPA of 
3.95. To begin his freshman year, he received the Hillsdale Presidential 
Merit Scholarship. Besides being academically motivated, Darrin is involved 
in extracurricular activities. He is an active member of the Intervarsity 
Christian Fellowship group, as well as a member of the Men's Council, in 
which he has served as its treasurer. During his sophomore year, Darrin 
served as president of our Alpha Psi chapter. He has been foundation to our 
chapter achievements throughout his college career. 

Darrin learned research procedures and by his sophomore year had 
presented a paper on the teratogenicity of zinc sulfate at the Tri-Beta 
biological honorary in Puerto Rico, where he was awarded first place. He 
also presented his work at a Sigma Zeta national convention and at the 
Michigan Academy of Science, Arts and Letters. 

Darrin is an accomplished scientist and an excellent teacher. He 
exhibits poise along with patience, understanding, and knowledge. He 
entered Hillsdale already strongly motivated toward a career in medicine, 
and has continued to pursue knowledge and experience necessary for the 
profession. Currently he is apexing his preparation for medicine as a 
volunteer at Hillsdale's community hospital. Darrin has been accepted by 
several medical schools and is in the process of deciding which one to 
attend. 
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Christina 
Anderson 

Alpha Beta Chapter of Campbellsville College has selected Christina 
Anderson as their nominee for a National Honor Award. Christi is complet
ing a major in Biology and a minor in Chemistry with a grade point average 
of 4.0. She is planning to obtain a professional degree in either Pharmacy, 
Optometry or Medicine. 

Christi is very active at Campbellsville in all activities of the college. She 
has been a residence hall assistant and a member of the college tennis 
team. She represented Sigma Zeta as Homecoming candidate in 1987 and 
as a representative in the Valentine's Pagent in 1988. 

Christi was instrumental in organizing the 1988-89 Sigma Zeta scrap
book and served as Historian of the club in 1988-89. She is serving as our 
local president this year and will be attending her second National Conven
tion. 

We believe Christi exemplifies the type of person Who should be 
honored by the Honor Award Committee and we recommend her. 

Shana 
Stillings 

Chi Chapter of Sigma Zeta at Missouri Valley College, Marshall, 
Missouri, has elected Shana L. Stillings as its candidate for the Sigma Zeta 
Honor Award for the 1989-1990 academic year. 
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Shana is a senior majoring in mathematics with a minor in accounting. 
She has earned a 3.941 cummulative grade point average at Missouri Valley 
College, with a 4.000 GPA in her major, mathematics. 

For two years Shana served as secretary for Chi Chapter. She was 
then elected to the office of President. Shana has been very instrumental in 
planning and conducting many of the activities and the projects in which our 
chapter has been involved during the past two years. She has been a 
Presidential Scholar for three years, and has been on the Dean's Honor list 
every semester. She has served as Treasurer, Vice-President, and Presi
dent of Gamma Sigma Sigma, a National Service Sorority. She has also 
been active as a sign language interpreter, performing in Florida over Spring 
Break, 1990. 

In 1988, Shana attended the National Convention at Union University, 
Jackson, Tennessee. In 1989, she gave a paper at the Convention at 
Central Missouri State University, Warrensburg, Missouri. This year she is 
also planning on giving a paper at Bethel College in St. Paul, Minnesota. 

After graduation Shana is hoping to get a job in the field of actuarial 
science. 

We, the members of Chi Chapter, proudly recommend Shana l. 
Stillings as a recipient of the Sigma Zeta Honor Award. 

40 L 

Sigma Zeta Founder'S Cup Award 

The Alpha Psi Chapter of Hillsdale College is to b.e comm~nded for :~s h

fine achievement in winning the Founder's Cup. Det~lls. of their accomp IS 

d · the Chapter Reorts section of thiS Journal. 
ment may be rea In 

The Founder's Cup 

t 
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Abstracts of Student Papers, Sigma Zeta National Convention 

The Social Behaviors of Captive Francois' leaf Monkeys (Presbytls 
franco/sil). 
Katie Wagner Beta Beta Chapter, George Fox College 

To better understand the social interactions among Francois' Leaf 
Monkeys, Presbytis francoisii, we made behavioral observations on two 
captive populations. One population consisted of 12 individuals at the San 
Diego Zoo, San Diego, CA, and the second population consisted of three 
individuals at the Washington Park Zoo, Portland, OR. We observed these 
populations for a total of 67 hours during which we documented 16 specific 
behaviors. The data we present has increased our understanding of the 
social system of P. francoisii. It is our hope that this information can be used 
to improve captive propagation programs because it is estimated that only 
600 P. francoisii remain in the wild. 

Patterns of Sexual Dimorphism In the Population of House Sparrows 
(Passer domestlcus) on the McKendree College Campus, lebanon, 
""no/s, U.S.A. 
Stephen Ebbs Beta Chapter, McKendree College 

Mr. Ebb's paper appears in the Student Paper Publications section of 
this journal. 
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Recovery of Function After Spinal Cord Injury· Effect of Hemisection 
on the Contralateral limb 
Anne Pope Alpha Chi Chapter, Eastern College 

In a spinal cord injury affecting only one side, is the limb on the opposite 
side affected? To answer that question, three adult cats were trained to 
walk on a runway at varying speeds and on runways of various types. Each 
cat's normal walking was filmed. A hemisection was then performed on 
each anesthetized cat, cutting half of the spinal cord at T13. As the cats 
recovered, they were then returned to the treadmill and runway and their 
walking was filmed over a period of time up to 20 days after their surgery. 
The pre-op and post-op films were then compared, using a digitizer to study 
the angles of their leg joints. This research showed that the contralateral 
limb was affected by the surgery. This finding will help rehabilitation 
therapists working with hemiplegics, giving them guidelines regarding the 
normalcy of the "good" leg. 

In Vitro Transcription and Translation of the Non-Structural (NS1) 
Protein of the Human Pathogenic Parvovlrus B19. 
Mike Woody Xi Chapter, Ball State University 

Parvoviruses are among the smallest of the DNA-containing viruses 
infecting a wide variety of vertebrates. B19, one of the parvoviruses of 
human origin, contains inverted terminal repeats (/TAs) in its single-stranded 
genome which form very stable hairpin structures. Although ITAs have not 
been shown to be transcribed, recent studies with a 2nd human parvovirus, 
AAV indicate that the viral ITAs function as enhancers. To further define 
the r~le of ITAs in transcription, we subcloned the B 19 non-structural (NS 1) 
gene with or without the ITA sequence upstream of the initiation site of 
transcription of the viral NS1 gene, into a prokaryotic vector pSP65 contain
ing the SP6 bacteriophage promoter. Plasmid pWS602 contained the 
upstream ITA sequence, whereas the ITA sequence was deleted in plasmid 
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pW603. Both plasm ids were transcribed in vitro using the SP6 RNA 
transcription system. 

Equivalent amounts of in vitro synthesized RNA transcripts were 
subsequently translated in vitro using the rabbit reticulocyte lysate system. 
Whereas, mRNA transcribed from pW603 yielded two NS1 proteins of mol. 
wts. 78KD and 68KD, respectively, as expected, no translation of NS1 
proteins occurred with mRNA transcribed from pWS602. These studies 
document that the presence of hairpin structures (ITRs) downstream of the 
initiation of transcription from the SP6 promoter and upstream of the site of 
initiation of translation of the viral NS1 gene, have no effect on the efficiency 
of transcription but effectively inhibit the translation of the viral NS1 gene 
products in vitro. Based upon the observation that the presence of tran
scribed ITRs inhibits translation in vitro, we speculate that their transcription 
in vivo would be detrimental to the production of viral gene products. 

Hlstochemlcallnvestlgat/on of HIstone DIstribution In Selected Angio
sperms 
Diann Dodge Beta Beta Chapter, George Fox College 

The histochemical technique of alkaline Fast green staining for the basic 
protein histones was used to stain apical meristem of the angiosperms pea 
(Pissium satium), corn (Zea mays), cabbage (Brassica oleracea), radish 
(Raphanus sativus), and bean (Phaseolus) to determine if the cells of young 
leaves stained differentially for basic proteins in the presumptive spongy and 
pallisade parenchyma. Two controls were used to confirm the histone
specific staining. As far as has been determined, the staining has been 
uniform and shows no absence of staining in any area. 
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TPA Induces RapId but ReversIble AHerat/on of Morphology and Actin 
Distribution In BovIne Epithelial Lens Cells 
Daniel Todd Beta Iota Chapter, Bethel College 

The phorbol ester phorbol12-myristate 13-acetate (PMA), also known 
as 12-0-tetradecanoyl phorbol-13-acetate (TPA), inducted rapid but revers
ible reorganization of actin filaments and overall cellular morphology. TPA 
and its inactive analogue were administered to both bovine and ovine 
eptheliallens cells in vitro. Immunocytochemical staining with actin-specific 
phalloidin and time-lapse video have been used to record the changes in cell 
shape and actin distribution following treatment. Addition of 10-10 nglml of 
TPA to the media resulted in a similar cellular phenomena of decreased 
adhesion for the substratum and the subsequent development of long 
narrow cytoplasmic processes. These axon-like processes were distinctly 
labeled by the phalloidin, showing them to be rich in filamentous actin. TPA 
induced changes began immediately upon administration and were fully 
realized in 2 hours time. Following this, a slow recovery to normal morphol
ogy was begun. By 48 hours many of the cells exhibited a normal morphol
ogy. Controls of straight DMSO (solvent for TPA) and alpha-TPA (inactive) 
at variable concentrations generated negligible effects in relation to beta
TPA (active). Therefore, it was concluded that beta-TPA induced distinct 
alterations of the actin filaments as as alterations of the cell's general 
morphology. 
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Solving Logic Puzzles Using Mathematlca 
Kathleen O'Neill Alpha Psi Chapter, Hillsdale College 

Mathematica is a sophisticated and powerful software package for doing 
mathematics by computer. Using the Mathematica package Logic.m, 
developed by Professor Mark Watson, Mathematica can also be used to 
solve propositional logic problems. We will demonstrate how to solve Lady 
and Tiger problems, Knight and Knave problems, and other logic puzzles 
using this system. These problems and puzzles were popularized in a 
series of books by Raymond Smullyan. We introduce a general method for 
solving these problems using truth table techniques. The problem is first 
represented by a set of truth functions using the five basic logical 
connectives: 'and', 'or', 'not', 'if-then', and 'iff'. We then find the solution to 
the problem by analyzing the cases of a truth table which is generated from 
these functions. 

Elementary Number Theory Package for Mathematlca 
Dawn Kern Alpha Psi Chapter, Hillsdale College 

Mathematica is a new and powerful system for doing both elementary 
and advanced Mathematics by computer. We explore the use of 
Mathematica to do problems in elementary number theory. We begin by 
describing the buih-in Mathematica system commands for number theory. 
These new commands are contained in a Mathematica package called 
Number Theory .m. The new commands range from helping solve more 
difficuh number theory problems to applying theorems found in number 
theory. These commands include: Change 8ases[n,m] which displays the 
algorithm for converting n to base m, Pascal[n] which displays Pascal's 
Triangle for the first n rows, Linear Congruence [a,b,n] which solves ax=b 
mod n, and the command Chinese Remainder[a,n] which applies the 
Chinese Remainder Theorem to find solutions of a system of congruences. 
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Statistical Correlations: Who Makes the Grade at Missouri Valley 

College? 
Shana L. Stillings Chi Chapter, Missouri Valley College 

Statistical problems and applications o~en involve sev~ral ~andom 
variables. In some correlation problems variables are studied slmuha
neously to see how they are interrelated. In my correlation study, the 
Missouri Valley College student body was chosen as the .population. I . 
wanted to determine how much a student's age affects hiS or her grade pomt 
average. Scatter diagrams, the least squares line and its formula, and the 
Pearson's product-moment correlation coeffecient (r) were used to deter
mine this correlation. Graphs were incorporated for this study. The 
population consisted of 875 students. New Spring semester students were 
not used because they would not have established a GPA. The students 
transferring after Fall were included. Other factors such as bei~g on or off 
campus, full or part time, male or female, and the class and major were also 
analyzed not as correlations but as dichotomies. 

• 
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Methods of Testing For Prlmallth of Numbers 
Scott Jamison Beta Iota Chapter, Bethel College 

The presentation discussed two original theorems: Theorem 1 - A 
number is prime if and only if it cannot be summed by two or more even or 
odd con7ecu.tive .numbers (e.g. 5+7+9+ 11 or 42+46+48) .. Theorem 2 - A 
~umber IS pn~e If .and only if the only way to sum it (using regular consecu
tive num.bers) IS with two consecutive numbers. The first theorem was proved 
and a bnef summary of the second theorem's proof was given. The 'Sieve 
of Er?tosth~nes' al.gorithm was presented (the historical algorithm for 
creating a list of pnme numbers from two to an inputed N) and it was shown 
how ~he two theorems c::ould be used to create two other types of a sieve 
algonthm. These algonthms are more efficient than the 'Sieve of 
Erotosthenes' up until a certain point but when N gets larger then 60 they 
become less and less efficient. 

A Short Discussion on PI 
Sandra Malone Theta Chapter, Mansfield University 

My presentation will be a varied discussion of some of the aspects of pi 
from so~e interesting coincidences arising with its digits, to some history of ' 
calcul.a!lng ~i,.to some of the means used by supercomputers to calculate pi 
to a billion ~Iglts. Included in. this discussion will be a definition of pi, how the 
early ~gy~tlans .and Babyl~nlans estimated pi to the estimation of pi using 
Gau~s. ant~metlc:geo~etnc mean and including highlights of other math
e~atlcl?ns .wo~ Including Archimedes, Hippocrates, and Gregory. Besides 
bel~g hlst~ncalln conte~t, I will show some of the interesting characteristics 
of pi and give some baSIS to explain why some mathematicians are moti
vated to calculate a billion digits of pi. 
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MM2 Parameters from Ab Initio Calculations 
Michelle A. Rolseth and Randall A. Kok Pi Chapter, Millikin University 

Although the molecular mechanics program, MM2, is widely used for 
structural analysis of molecules, its applicability is limited by the lack of 
parameters. Usually parameters are determined by comparison with known 
experimental data, but often this data is unavailable for atom types other 
than those involved in simple hydrocarbons. We have been developing a 
method for determining parameters by comparing MM2 calculations with ab 
initio calculations. We will be discussing this method as well as results for 
parameters necessary for calculations on amino acids and dipeptides. 

Early Sea Urchin Development 
Alison M. Wagner Theta Chapter, Mansfield University 

This study was undertaken to observe sea urchin fertilization and early 
cleavage patterns. When eggs were in the presence of sperm, fertilization 
was almost instantaneous. It was observed that the egg cell membrane 
undergoes a series of physical changes. These physical changes are 
mechanisms evolved in the egg that prevent polyspermy. Although we 
were unable to observe the actual cleavage process, it was evident that 
these cells did divide according to a coordinated pattern. This pattern was 
parallel to earlier developmental studies. We tried to maintain these cells in 
conditions that were related to their natural environment. The sea urchin 
cells remained viable up to late blastula. 

• 
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Basic Water Quality Survey of Pickerel Lake, Kalkaska County, Michi
gan 
David K. Foster Alpha Chi Chapter, Eastern College 

A general survey of Pickerel lake's water column was conducted by 
students of the Environmental Chemistry class of AuSable Institute, summer 
1989. This survey had two purposes: to determine the trophic status of the 
lake; and to provide a set of general chemical parameters for further 
observation, monitoring, and comparison with future studies on this lake and 
others in Kalkaska County, total phosphate, N as nitrate. Dissolved oxygen 
profile by depth, total hardness, pH, alkalinity. Iron and ammonia were the 
primary tests performed. Using the data from these observations we 
conclude that this lake is an oligo-mesotrophic lake that has and is undergo
ing anthropogenic eutrophication. 

Basic L1mnologlcal Study of Pickerel Lake, Kalkaska Co., MI: Trophic 
Status, Benthic Macrolnvertebrate Composition, Density, and 
DlversltY,and Chlorophyll Concentrations as Biological Indices of 
Water Quality 

John Skubinna Beta Iota Chapter, Bethel College 

A limnological study of Pickerel lake (Kalkaska County, Michigan) was 
done during the summer of 1989. This hardwater, kettlehole lake has 
surface area of 0.42km with significant inflow through groundwater and from 
a 12.62km watershed. Mean light transmission per meter was 71%. The 
moderate depth of the lake (z=8.5, max. z=22m) results in stratification with 
metalimnion mean depth between 5 and 12 meters. A metalimnetic oxygen 
maximum was evident with percent saturation at 140. Chlorophyll concen
trations of phytoplankton, were mainly Ceratium sp. Average phosphorus 
and nitrogen levels as well as a trophic status of 33 indicate that Pickerel 
Lake is mesotrophic. A macroinvertebrate survey indicates 31 major families 
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of benthic invertebrates, with the highest densities in the ~e~::~~~~:; 
emergent, and floating macrophytes (11,833.2mg/m2 an d ercent' 
respectively). Diversity values range from 1. 7.8?3 t~.2k8e~~11 i..:e ~ moder
evenness values range from 58.65 to 70.30 giving IC 
ately polluted water quality 

Water Quality Measurements In Baw-Beese Lake and the Saint Joseph 

River 
Chris Katz Alpha Psi Chapter, Hillsdale College 

M research involved a survey of several potential pollution indic~tors in 
Baw-~ese Lake and the Saint Joseph River as it flows thro~gh the City of 
Hillsdale, MI. Water quality measurements were conducted 10 ~he I~te 

. mer and fall of 1989 to determine the effects of residential 
~~~:~~:~~nt around Baw-Beese Lake, which serves as th~ head-waters for 
the st. Joe River, and the overall water quality of the lake/~lver sys~em. 
Spectrophotometric methods were utilized to analyze for nit~ogen, 10 the f 
forms of ammonia, nitrite, and nitrate, and for phosphorous In the form 0 

hos hate ion. Alkalinity, acidity, conductance, and pH were also ~~a
~ure: All parameters examined in this project were found to be ~Ithln . 
acce 'table limits. No sign~icant increase in the I~vels of the ~pecles studied 
COUI: be found upon comparison of my results With data obtalOed from a 
previous study carried out in 1972. 

• 

51 



Sigma Zetan Volume LVI April1990 

Radon Levels In Domestic Water Wells of East Central Indiana 
John Kevin Hammer Xi Chspter, Ball State University 

The Radon Working Group at Ball State University has reported on over 
400 water samples which were tested for radon concentrations using the 
liquid scintillation technique. These samples were mostly collected from 
domestic water wells in central and east central Indiana. To date, levels in 
untreated samples range from the detection limit of less than 50 pCi/1 to a 
maximum of 1660 pCi/1. Possible correlations of radon concentration 
versus other attributes are examined: dissolved trace elements; geographic 
location; well depth; depths to water table, glacial horizons, and bedrock; 
and glacial or bedrock aquifer type. Ahhough several of the highest values 
are from shallow gravel wells, the bedrock acquifer population has a 
distinctly higher geometric mean. Heavily studied Delaware and Madison 
Counties have similar radon distributions despite differences in bedrock 
geology. A strong inverse correlation between iron and radon is noticed, as 
reported by other researchers elsewhere. There seems to be no direct 
correlation between the radon concentrations found in air samples and in 
water samples taken at the same home site. 

A Novel Macrocycllc Metal Complex Dye 
David Thweatt Beta Iota Chapter, Bethel College 

The emphasis of our research is novel industrial dyes. Ideal properties 
include intense and narrow absorption bands in the visible region of light. 
Molecules that exhibit these properties can be designed by incorporating 
components of well-known dye systems in new ways, particularly extended 
two-dimensional pi conjugation and the presence of multiple azo groups. 
This work involves the preparation of a square-planar bis (1,10-
phenanthroline) nickel complex with the phenanthrolines joined through the 
2- and 9- positions via azo ~Iroups. The synthesis involves multiple steps, 
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including preparation of 2, 9-dichloro-1, 10-phenanthroline, chelation to form 
the bis nickel complex condensation with hydrazine, and oxidation to the 
final conjugated, macrocyclic form. 

A Qualifications Analysis of Cytosine Methylation During the Floral 
Induction Period of Chrysantheum morlfollum by means of the Restric
tion Enzymes Msp I and Hpa II 
Don L.V. Wanek Beta Beta Chapter, George Fox College 

In view of the role played by DNA methylation in the regulation of gene 
expression during development, it is thought that methylation may playa role 
in plant cell differentiation and morphogenesis by repressing the expression 
of genes which control these processes. I studied this hypothesis by 
analyzing restriction digests of Chrysanthemum morifolium apical meristem 
and leaf DNA. The C. morifolium is a short-day flowering plant with a floral 
induction period of 8-10 days. Floral induction of C. morifolium occurs in two 
phases: 1) induction of only crown buds if plants were exposed to 5 short
days 2) complete floral induction when plants are exposed to 5 additional 
days. DNA extracts were taken from apical meristem and leaf tissues during 
three critical days, Day 2, Day 4 and Day 8. The DNA samples were 
digested with the restriction enzymes Msp 1 and Hpa II. Msp I recognizes 
the same sequence as Hpa II (CCGG) but cuts the DNA regardless of the 
methylation state of the internal cytosine. With this technique, total genomic 
DNA is cut with either Hpa II or Msp I. The DNA fragments then are 
separated according to size by agarose gel electrophoresis and stained with 
ethidium bromide. My goal was to evaluate the methylation patterns 
involved in the flowering mechanism of C. morifolium. 
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The Effect of Citric Acid on: Human Salivary Flow Rate, Salivary 
Anylase Activity, and Protein Content of Saliva 
Janet Ballard and Harold Wilkinson Pi Chapter, Millikin University 

The effects of three citric acid solutions of differing concentration were 
tested on 10 college females to determine the effect on salivary flow rate, 
salivary any lase activity and protein content. The subjects were of good 
physical health and fasted for 10 hours prior to test administration. Saliva 
samples were collected at 8 a.m. before and after the subjects were given a 
weak acid solution to rinse with. Flow rates were determined by gravimetric 
methods and expressed as grams/min. Preliminary findings indicate that 
acid causes increases in salivary flow rate, a finding consistent with earlier 
research. 

The Effects of the Velvet Bean Mucuna deering lana on Mice 
Nancy L. Deming Beta Iota Chapter, Bethel College 

While drought conditions spread across Latin America, agriculturists are 
looking for alternative crops, like Mucuna deetingiana. The purpose of this 
experiment was to identify possible methods of reducing the toxicity of M. 
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deeringiana, to make it safe for mammalian consumption. Nine methods of 
preparation of M. deeringiana (the velvet bean) were studied against two 
controls for a period of 28 days, on forty four mice. The mice which were fed 
raw beans experienced significant weight loss, compared to either control 
group. The groups which consumed the broth of the boiled beans had 
significant weight gain, relative to all raw bean, boiled bean, and control 
groups. The levodopa control group was not significantly different from the 
normal food control group. These results seem to confirm previous research 
findings of the toxicity of these beans when prepared raw, but suggest that 
the toxicity may be a consequence of a trypsin-like inhibitor rather than 
directly due to the levodopa in these beans. The results also suggest the 
use of the broth from boiling or soaking the beans in water as additional 
nutrition to regular food. 
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Publishing Student Papers 
Zero to three refereed 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 sufficent 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. The referees 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 responsibil
ity 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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1. The paper title is placed on page 1 of the paper. The paper abstract is 
placed two spaces below the paper titie on page 1 of the paper. The text of 
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57 



Sigma Zetan Volume LVI April1990 

PATTERNS OF SEXUAL DIMORPHISM IN A POPULATION OF HOUSE 
SPARROWS (Passer domesticus). Stephen D. Ebbs, McKendree College 
Lebanon, IL. ' 

ABSTRACT 
. Stu?ies .have indicated that the long-term maintenance of sexual size 

dimorphism In the House Sparrow is a fUnction of natural selection for the 
thermor~gulatory benefits of surface area:volume ratios. Due to a domi
nance hierarchy at feeding sites based on male badge size, large males with 
smaller surface ~rea:volume ratios are favored while selection on females 
favors s~aller birds due to the lower daily energetic requirements. Overwin
ter s~lectlon f~r advantageous surface area:volume ratios and energetic 
requirements In each s~x results in. significantly larger males and signifi
cantly smaller females In the follOWing spring. This study attempted to verify 
these h~potheses by observing the pattern of sexual size dimorphism in a 
populatl~n of H?use Sparrows. Although there was no significant increase in 
sexual dlmo~ph~~m for overall body size, bill depth and culmen width in 
males was Significantly larger than corresponding bill dimensions of the 
female. 

INTRODUCTION 
. The House Sparrow (Passer domesticus) exhibits sexual dimorphism in 

traits ~uch as pluma~e and body size. Darwin (1871) proposed that natural 
sele~lon operate? differently on males and females due to their distinctive 
roles In rep~oductlon, or from competition between the sexes for limiting 
~esources. He !urther reasoned that intrasexual contests for mates and 
I~tersex~al mating p.r~ferences exert sexual selection, producing sexual 
~Imorphlsm. The ongln of sexual dimorphism in body size in a given species 
IS therefore a result of ''the difference between the sum of all the select· 
pressures affect~ng the size of the female and the sum of all selective Ive 
pressures affecting the male" (Ralls, 1976). Selection affects the mean 
phenotype~ of th~ traits in the two sexes which, in turn, continually increase 
the mean fitness In a population until an evolutionary equilibrium is attained 
(Lande, 19~O). That equilibrium, in the House Sparrow, corresponds to the 
de~re.e ~f size and plumage dimorphism observed in that species at that 
point In time. 

M~IIer (19~7) showed that males in House Sparrow populations exhibit 
a dominance hierarchy based on their size and the size of their badge (black 
chest plumage be~ow the bill). Rank in the flock carried a distinct feeding 
advantage, a nesting advantage, and a mating advantage (McGillivray and 
Joh~ston: 1987). Large males usually won aggressive encounters at 
feeding sites and therefore, had a distinct advantage when obtaining food 
(Moller, 1987). If badge size possesses a mating advantage as well, the 
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higher ranking males should transmit their genes more often than smaller, 
lower ranking males. 

Johnston and Fleischer (1981), however, pointed out that because size 
is a polygenic character, there is a tendency for a significant part of each 
generation of House Sparrows to be of an intermediate size relative to the 
parents. However, this decrease in dimorphism has not been observed 
(Johnston and Fleischer 1981; Rising 1970). Johnston and Fleischer (1981) 
showed that, in a population of House Sparrows in eastern Kansas after one 
winter, the degree of sexual dimorphism was not only maintained but 
actually increased relative to the previous fall. Males were shown to be 
significantly larger while females where significantly smaller. Overwinter 
mortality as a result of natural selection was the proposed explanation. 

Large size in males apparently provides a lower ratio of surface area to 
volume. This increases the amount of heat retained and increases meta
bolic efficiency. Smaller body size in females appears to be advantageous 
because less overall energy is required to maintain it (Kendeigh, 1944). 
Since females apparently do not compete directly with males for food, this 
lower energetic requirement is beneficial (Moller, 1987). The feeding pattern 
of the House Sparrow described by Moller (1987) and by Weatherhead et al 
(1987), suggests that large males are at a survival advantage, contributing to 
the development of sexual size dimorphism(SSD). 

Selection for body size over the winter acts against individuals of 
intermediate size, particularly against small males and large females. Small 
males and large females are the result of genetic recombination for the 
genes coding for size. Assuming autosomal inheritance, a large male may 
impart his 'large' genotype to both sexes of offspring, resulting in larger than 
optimal females. The opposite may also be true, with small males being the 
result of smaller than average females imparting their 'small' genotype to 
offspring. Again, based on the dominance hierarchy described by Moller 
(1987), the large female and small male are at a survival disadvantage over 
the winter when food is a limiting resource. 

Moller (1987) observed that the number of times aggressive confronta
tions occurred between a male and female was well below the expected 
number of confrontations based on flock composition. This suggests that 
females avoid males at feeding sites during the winter. It is an advantage for 
females to have a smaller energetic requirement (smaller body size) to 
maintain metabolic activity. Large females are at a survival disadvantage 
because, even with the conservation of heat provided by large size itseH. a 
larger food intake is necessary to maintain metabolism. 

Small males are at a disadvantage because they are unable to compete 
with other males at feeding sites. Although small size itself confers a lower 
daily energetic need for food, the dominance matrix observed by Moller 
(1987) indicated that a small male must engage in a greater number of 
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aggressive encounters to acquire food. Since the outcome of the confronta
tion is dependent on male badge size, smaller males tend to lose aggressive 
encounters. Even though their energetic requirements are lower, the 
competition with higher ranking males makes obtaining food much more 
difficult, reducing the probability that a small male will survive. 

The following study assesses the pattern of overwinter mortality in a 
population of House Sparrows. If natural selection acts on this population of 
House Sparrows according to the above patterns for sex and sex size, the 
following predictions can be made: 

Size of males: Males should show a significant increase in overall size 
from fall to spring based on the competitive advantage of their larger size in 
obtaining food and the conservation of heat provided by their low surface 
area to volume ratio. 

Size of females: Females should show a significant decrease in overall 
size based on the lower energetic requirements of a smaller body. 

Overall dimorphic pattern: The degree of sexual dimorphism exhib
~ed by fall and spring samples of the population should either be equal or 
the degree of dimorphism in the spring sample should be greater than that of 
the previous fall sample. 

MATERIALS AND METHODS 
House Sparrows were captured by mist-netting near several known 

roosts around the McKendree College campus during early December, 
1989. The capture procedure was enhanced by utilizing a roost-noise 
recording (obtained using a parabolic reflector) remixed on a Memorex 90 
minute tape. A tape recorder playing the tape was hung in trees where the 
birds were known to roost. The tape was started approximately 20-30 
minutes before the 'established time of arrival' for the flock being studied. 

Captured individuals were sexed and banded. The following external 
morphologic traits were measured: wing chord, tibiotarsus length, bill 
dimensions (bill depth, and culmen length and width). The measurements 
were the same as those taken by Abbott et al (1977) except for bill depth. 
Bill depth in this study combined the measurements of culmen depth and 
gonys depth of Abbott et al (1977). Following external measurements, each 
sparrow was weighed using a 50g Pesola spring balance. Each specimen 
was released at the completion of the measuring procedure near the point of 
capture. 

The recapture portion of the study was accomplished by mist-netting in 
the same areas. The recapture period was from late February to March, 
1990. Data for the spring sample were obtained following the above 
procedure. 

Analyses were performed using the Student's t-test and correlation 
analysis. 

60 

r 

L 

Sigma Zetan Volume LVI April1990 

RESULTS 
Size In Males. Of the 181 birds captured during the two sampling 

periods, 126 were male. The fall sample contained 51 males while the 
spring sample contained 75 males. The only significant changes in the male 
were increases in culmen length (t;:3.34, p<O.OOl) and bill depth (t;:2.36, 
p<0.05) (Table 1). Means for net body weight and tibiotarsus, two accepted 
indicators of overall body size, showed decreases though the change was 
not significant (t=0.97, t=0.82, p<0.05). The two remaining traits measured, 
culmen width and wing chord, also showed no significant change (p>0.05). 

Bill size was represented by the product of culmen length, culmen width, 
and bill depth. This value was compared to net body weight and two values 
of tibiotarsus length, length itself and length squared. These measurements 
are indicators of overall body size. 

The correlation of overall bill size to net body weight showed a signifi
cant positive correlation (r=.403, p<O.OOOOl). The correlation of overall bill 
size to tibiotarsus length also showed a positive correlation (r=.067, p>0.05), 
but a very weak one. The correlation loses its significance if a single 
outlying point is excluded from the analysis (r-.143, p>0.05). The compari
son to the square of the tibiotarsus length showed a significant but weak 
positive correlation (r=.158, p<0.05). 

Size In Females_ 55 birds captured during the sample periods were 
female. In the fall, 30 females were captured as opposed to 25 females in 
the spring. The Student'S t-test indicated that there was no significant 
change in any of the female tra~s (Table 1). 

Overall Dimorphic Pattern_ The fall sample exhibited some sexual 
dimorphism (Table 2). Wing chord was significantly longer in males than in 
females (t=5.43, p<O.OOl). Male tibiotarsus was significantly longer than 
female tibiotarsus length (t=2.00, p<0.05). 

In the spring sample male wing chord remained significantly longer than 
female wing chord. Tibiotarsus length however was no longer significantly 
different. The mean for male tibiotarsus length actually decreased while the 
mean for female tibiotarsus length increased. Neither change was signifi
cant but female tibiotarsus in the spring was actually longer than the 
corresponding male tibiotarsus length (Table 2). 

The new pattern of sexual dimorphism appeared in the bill. Male House 
Sparrows in the spring showed significantly larger culmen width and bill 
depth as compared to spring females (t=2.09, t=2.17, p<0.05). 

DISCUSSION 
The initial hypothesis of this study was that sexual size dimorphism 

(SSD) was maintained by natural selection for surface area:volume ratios 
due to differential patterns of overwinter mortality. This presupposes a 
definite relationship between SSD and environmental factors such as 
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temperature. Selection has been hypothesized to favor a smaller surface 
area:volume (large body size) in males and a corresponding high ratio (small 
body size) in females (Johnston and Fleischer 1981). In addition, as 
suggested by Moller (1987), male House Sparrows exhibit a dominance 
hierarchy based on badge size. The feeding advantage conferred by this 
hierarchy would provide a survival advantage for large males. Females 
were not observed to compete directly with males for food, hence, a lower 
energetic requirement of a smaller body size becomes more advantageous. 
Over the course of a single winter, selection should result in significantly 
larger males and significantly smaller females due to higher mortality of 
small males and large females. This result was not observed. 

The data collected in December 1989, and Spring 1990, indicated that 
there was no SSD after the winter. The 1989-1990 winter was extremely 
mild with higher than average temperature and only a single incidence of 
prolonged subzero temperatures (Dec. 21-Dec. 24). The only dimorphism 
that did appear was a significantly larger culmen width and bill depth in 
males as compared of femlaes. There was no significant change in any of 
the female variables. Spring males did demonstrate an unexpected increase 
in culmen length and depth, as compared to December males. The results 
suggest that a milder winter with higher than average temperatures may not 
have provided the selective pressures necessary to initiate SSD. 

The data indicated that male culmen length and depth for the spring 
population increased significantly compared to the December sample. In 
males, the only sexual dimorphism observed involved significantly larger bill 
dimensions. In the absence of selQction for body size, therefore, natural 
selction may have acted on another trait that would contribute to overwinter 
survival of the House Sparrow: the bill. A larger culmen would become 
advantageous in males because it would allow for a greater range of foods 
to be consumed. Since females do not compete heavily with males at the 
same feeding sites, this sex should not have experienced the same competi
tive pressure for food acquisition that males do. Natural selection would 
therefore select for larger culmen dimensions in males, but not in females. 
The significant increase seen in male bill dimensions supports this conten
tion, as does the lack of a significant change in any of the female measure
ments. 

The correlation of overall bill size (Iength'depth'width) with net body 
weight was a significant positive correlation. Body weight, however, is not 
an accurate indication of overall body size due to daily and seasonal 
fluctuations in individual weight (Rising and Somers 1989). The data for this 
study were collected in the evening following daily feeding. Morning weight 
would be a more accurate measurement to correlate to bill dimensions. The 
comparison of overall bill size to tibiotarsus length also showed a weak 
positive correlation. Even though tibiotarsus is an accepted indicator of 
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overall body size (Rising and Somers 1989), the fact that the mean value for 
this trait, as well as for the net body weight mean, actually decreased over 
the winter (Table 1) means that changes in body size can not account for the 
observed changes in bill size. Selection for bill dimensions appears to be 
independent of selection for body size, at least under the mild conditions 
experienced during the 1989-1990 winter. 

The conclusion that can be drawn from the data is that selection during 
the 1989-1990 winter acted primarily on bill dimensions in response to 
intensified intrasexual competition for limiting food resources. The signifi
cant change in male bill dimensions indicated that selection for that trait had 
intensified. Since females do not compete directly with males for food, 
selection for bill dimensions would not be as strong. Attempts to correlate 
overall bill size with measures indicative of overall body size (net body 
weight and tibiotarsus weight) failed to indicate a definite relationship 
between the change in bill and body size. This study suggests that under 
mild winter conditions, selection for bill dimensions is perhaps independent 
of selection for body size. 

Table 1. Mean values for the six external morphologic 
traits measure. KEY: WI '"' net body weight; leng _ 
culmen length; wid,", culmen width; dep:. culmen depth; 
tars - tibiotarsus length; wing - wing chord length 

....... _-----_ ....... _---............. _---- ...... _ ..... _---- ... _-_ .. _----_ .. _------_ .... _-......... _---....... _--- ..... _ ........... _-_ ........ _-.... _--_ ..... ... 
---............ _------_ ... _------ ........ _-----............. _--- .......... _-.. -------- .. ---_ .. _- .... _ ..... _----_ .. _- ..... _ .. _---... __ ....... _-- ...... _---

MALE MEANS FEMALE MEANS 
1989 1990 t-test 1989 1990 t-test 

trait n=51 n=75 prob n=30 n=25 prob 
-------------....... _--- .... _--..... _-----_ ..... _--........ _---- ........ _------............... _- .. _-_ ... _-..... _-...... _-----_ ...... _-- .......... _ ...... 
WI 31.53 31.35 n.s. 30.72 30.96 n.s. 
leng 9.77 10.09 .001 9.87 9.98 n.s. 
wid 7.93 8.03 n.s. 7.79 7.82 n.s. 
dep 8.10 8.26 .027 8.05 8.09 n.s. 
tars 19.53 19.38 n.s. 19.23 19.41 n.s. 
wing 8.04 7.99 n.s. 7.74 7.82 n.s. 
--_ ......... ---------------- .. _--- ... _---..... _--------- ... _------ .............. _------ ........ _-- .. -----_ .... _------_ ..... _----- .... _--

Table 2. Pattern of sexual dimorphism exhibited by the 
two samples measured. KEY: WI ... net body weight; 
leng = culmen length; wid = culmen width; dep '"' culmen 
depth; tars .. tibiotarsus length; wing ... wing chord length 
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Table 2 

MALE MEANS 
1989 1990 t-test 

trait n=51 n= 75 prob 

wt 31.53 30.72 n.s. 
leng 9.77 9.87 n.s. 
wid 7.93 7.79 n.s. 
dep 8.10 8.05 n.s. 
tars 19.53 19.23 .049 
wing 8.04 7.74 .001 

Volume LVI 

FEMALE MEANS 
1989 1990 Hest 
n=30 n=25 prob 

31.35 30.96 n.s. 
10.09 9.98 n.s. 
8.03 7.82 .015 
8.26 8.09 .027 

19.38 19.41 n.s. 
7.79 7.82 .048 
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EDITOR'S COMMENTS 

Bethel College Provost, David Brandt, in his welcome of Sigma Zeta to 
Bethel's campus stressed the need for having a passion for science and the 
hope that undergraduates, such as members of Sigma Zeta, bring continu
ing growth of science in our world. For the Editor, working with the students 
and professors of Sigma Zeta is a hope-fulfilling experience. Your good 
work in science reflects good people, well-trained, motivated and seeking. 
Seeking for a better world through scientific, social, and ethical endeavors. 
My hand to you. You are a meritorious and exciting group. 

Acknowledgements: The editor wishes to acknowledge Kristina Francoeur, 
Mark Katz, Bryan Pellock, Dr. Donald Heckenlively, and Professor George 
Angell in making this issue of the Sigma Zetan possible. 
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