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National Officers 

2024-25 National Officers 

 (left to right) 

Historian: Joyce Horton, Gamma Eta 

Webmaster: Belarmino Gonzalez, Gamma Rho 

Student Representative: Grace Rout, Rho 

Treasurer: David Hahn, Alpha Gamma 

President-Elect: David Styers-Barnett, Rho 

Publicist: Joe Whittaker, Gamma Gamma  

Executive Director: Joe Burnell, Rho 

not pictured: 

President: Willian Neris, Gamma Rho  

Past President: Mason Kulbaba, Gamma Phi  
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2025-26 National Officers 

 (left to right) 

Journal Editor: Graeme Wyllie, Gamma Gamma 

Past President: Dennis Siegfried, Gamma Kappa 

Webmaster: Belarmino Gonzalez, Gamma Rho 

Historian: Joyce Horton, Gamma Eta 

President-Elect: Adam Bynum, Sigma 

Student Representative: Luna Holley, Gamma Eta 

President: David Styers-Barnett, Rho 

Treasurer: David Hahn, Alpha Gamma 

Publicist: Joe Whittaker, Gamma Gamma 

Executive Director: Joe Burnell, Rho 
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2025 Convention 
Participating Chapters & Attendees 

Beta: McKendree University 

Robb VanPutte 

  

Rho: University of Indianapolis 

Grace Rout 

Jackson Hoover 

AJ Garrett 

Amaria Langhorne 

Malk Elshekh 

David Styers-Barnett 

Joe Burnell 

 

Sigma: Our Lady of the Lake University 

Aliyah Amparan 

Brisa Gil 

Tracy Cabrera 

Millie Georges 

Raquel Velazquez 

Adriana Figueroa 

Nevelle Garcia 

Jim Hall 

Adam Bynum 

 

Alpha Beta: Campbellsville University 

Kayla Hamilton 

McKenzie McGee 

Elizabeth Swafford 

Luke Hesson  

Peter Kolomiyets 

Ashley Thomas 

Blade Reynolds 

Paige Bailey 

Ariel Hartzell 

Gabriel Mbey-Ogbonnaya 

Julio Benedicto 

Mason Thompson 

Gabriel Maurer 

Janna Mei Smith 

Kennedy Chesser 

Patricia Loka 

Trevor Hansen 

Amy Berry 

Ryan Gipson 

 

Alpha Gamma: Malone University 

Jack Swartz 

David Hahn 

Beta Eta:  Evangel University 

Sarah Boyd 

Theodora Osborne 

Hannah Alapati 

 

Beta Xi: University of Pikeville 

Casey Peavler 

Daniel Flores 

Samuel Lane 

 

Gamma Gamma: Concordia College 

Katie Waugh 

Peter Weinzierl 

Yuden Dorji 

Alex McPhee 

Kylie Brenny 

Maddi Barlage 

Gavin Groshelle 

Eleanor Puzzo 

Ella Shinn 

Joe Whittaker 

Graeme Wyllie 

 

Gamma Eta: Marian University  

Priscilia Espinoza 

Jessica Castetter 

Zoe Hogue 

Gabrielle Fish 

Cristina Avello 

Luna Holley 

Grace Browning 

Lyric Williams 

Delaney Hare 

Mollie Hill 

Run Eng 

Kyle McCreary 

Olivia Zimmerman 

Xochitl Martin 

Alexandra Tamerius 

Joyce Horton 

Zach Sylvain 

 

Gamma Kappa: Southwest Baptist University  

Paige Dillon 

Madeline Henry 

Jaida Kettner 

Betty Liu 
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Rebecca Liu 

Trevor Talley 

Logan Turner 

Dennis Siegfried 

 

Gamma Rho: Miami Dade College Padron 

Campus 

Belarmino Gonzalez 
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Thursday, March 27 

5:00pm ï 7:00pm: Registration ï Heilman Welcome Center 

7:00pm ï 9:00pm: Students Social Activity ï Students Activity Center (SAC) 

7:00pm ï 10:00pm: Executive Council Dinner & Meeting ï Badget Academic Support Center 

(BASC) Banquet Hall and Atrium 

 

Friday, March 28 

8:00am ï 8:30am: Morning check-in ï Chapel 

8:30am ï 8:45am: Welcome Ceremony ï Chapel 

8:45am ï 9:00am: Presentation preparation time ï Chapel 

9:00am ï 10:40am: Oral Presentation Session 1 

11:00am ï 12:30pm: Poster Presentation Session 1 

12:30pm ï 5:00pm: Lunch on your own; Field trips 

 Mammoth Cave Tour 

Clay Hill Memorial Forest Hiking Tour 

 Bernheim Forest Hiking Excursion 

 Green River Hiking Adventure 

Friday evening: Banquet, Keynote, Chapter Awards, and 

Committee Meeting 

6:30pm ï 10:00pm: Banquet, Speaker, Awards, and Committee Meetings ï BASC Banquet Hall  

Dr. Randall Voss:  Axolotl Tales of Neoteny and Regeneration 

Proceedings of the 

National Convention 
  

Schedule 

21 - 23 March 2019 
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Saturday, March 29 

8:00am ï 8:30am: Committee follow-up; Presentation preparation time - Heilman Welcome 

Center #103 

8:30am ï 8:45am: Opening Announcements ï Chapel 

9:00am ï 11:00am: Oral Presentation Session 2 ï Chapel  

11:00am ï 12:30am: Poster Session 2 ï Heilman Welcome Center 

12:30pm ï 1:30pm: Closing Business Meeting ï Heilman Welcome Center #119 

   Adjournment 

      Travel Home Safely!  
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Executive Council Meeting Minutes 

Minutes ï Thursday, 27 March 2025  

 

The meeting was called to order at 8:07 PM by Executive Director Joe Burnell (President 

Will Neris was unable to attend).  

Roll Call: Officers and members present included Executive Director Joe Burnell (Rho), 

Treasurer David Hahn (Alpha Gamma), President Elect David Styers-Barnett (Rho), 

Webmaster Belarmino Gonzalez (Gamma Rho), Historian Joyce Horton (Gamma Eta), 

Publicist Joe Whittaker (Gamma Gamma), Student Representative Grace Rout (Rho), Amy 

Berry (Alpha Beta), Alexandra Tamerius (Gamma Eta),  Ryan Gipson (Alpha Beta), Adam 

Bynum (Sigma), Zachary Sylvain (Gamma Eta), James Hall (Sigma), Dennis Siegfried 

(Gamma Kappa), and Graeme Wyllie (Gamma Gamma). 

 

Welcome from Executive Director Joe Burnell and brief introductions from those present.  

Burnell instructed officers to sign certificates for student presentations. 

Minutes:  A motion was made to approve the minutes from the 16 November 2024 Advisors 

Meeting held remotely, via Zoom.  Executive Director Burnell summarized the minutes and 

highlighted funding allocation and the evaluation of the research grants.  It was noted here, 

but not in the minutes, that a second proposal was ultimately not funded following 

adjournment of the meeting and subsequent follow-up with the student.  He also described 

briefly the constitutional changes to be voted on.  The motion was seconded and approved.   

Reports of National Officers 

Executive Director ð Joe Burnell   

i. Director Burnell discussed much of his report while summarizing the minutes.  These 

highlights included changes to the constitution with the transition to an international 

organization and congratulated Campbellsville University as the first chapter to host 

an international meeting.  Burnell also mentioned the updated description of science 

in response to the reorganization and dividing of traditional majors.   

ii.  Burnell requested chapter advisors not share the UIndy Marketplace website, as 

individual students should not be personally sending in memberships.  Memberships 

should be entered by chapter advisors only.   

Proceedings of the 

National Convention 
Executive Council Meeting 

Minutes 

Thursday, 27 March 2025 
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iii.  In seeking additional student feedback and participation, Burnell mentioned we have 

a YouTube channel, and have not been using it lately.  We could use the channel as a 

venue to livestream upcoming conventions.   

iv. Burnell mentioned attempts being made to streamline financial streams to enhance 

communication between Burnell and Treasurer Hahn.   

v. Burnell is looking for feedback on what to do with the old Sigma Zeta file cabinet.  

The file cabinet contains paper records or transactions and files that are now being 

kept electronically.  He will work with Historian Horton and see what should be kept 

from a historical perspective.   

vi. Burnell and Horton are looking for feedback regarding the future of the scrapbook.  

Currently there are two printed copies, one for the international office and one for the 

hosting chapter, but the question is, is there a better way to share photos, publicize, 

and keep a record of the meeting?   

vii.  Burnell congratulated the previous President Neris and Past President Kulbaba.   

viii. The fall Advisors Meeting will be held online.                

viv. Motion to approve Executive Directorôs Report, seconded and approved. 

 

President ð Will Neris 

i. President Neris could not attend and there was no report at this time.    

Past President ð Mason Kulbaba 

i. Past President Kulbaba could not attend and there was no report at this time.    

 

President Elect ï David Styers-Barnett 

i. President Elect Styers-Barnett noted his primary duty is to prepare to become 

President.   

ii.  He participated in the fall meeting and has been working to assist Director Burnellôs 
transition to his new role. 

iii.  Motion to approve President Electôs Report, seconded and approved. 

 

Treasurer ï David Hahn   

i. Treasurer Hahn reported the organization remains strong financially.  The account has 

moved from McKendree University to University of Indianapolis (in coordination 

with the shift of the Executive Director position to Joe Burnell.   

ii.  The Regions accounts have been reconciled but there still may be some adjustments 

related to the transition.  The numbers for 2023-2024 are probably set, with 

disbursements including the convention, research awards, and some office expenses.  

We had more income than disbursements.  Hahn largely credits this to holding the 

Advisors Meeting remotely.   

iii.  From 2024 to current, memberships have been coming in early and Burnell noted 

there is a positive increase in memberships from one reactivation and two 

installations of new chapters.  Only expenses so far have been postage, and some 

expenses related to research grants.  Thus, total funds have increased.   

iv. In terms of the breakdown by accounts, for 2023-2024 there is the McKendree 

Account where funds come in and three Regions accounts, including a checking 

account from which disbursements are made, a savings account and a Certificate of 

Deposit (CD). 
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v. With the transition of the account from McKendree University to University of 

Indianapolis, Hahn has not been able to verify all the income between the account and 

activity sheets from former Executive Director VanPutte but will be confirming with 

VanPutte.  There may be some changes.  The ñotherò category is being used to make 

sure that accounts line up with a correct balance.  Burnell identified two outstanding 

payments that occurred immediately following the transfer and those still need to be 

reconciled.  Hahn also pointed out some checks were not cashed and that also adds to 

some of the inconsistency which is represented by the ñotherò category. 

vi. Income is from memberships, merchandise, and interest.   

vii.  Disbursements include orders for jewelry, postage, office expenses, and the 

convention.  Convention related fees include officer travel, chapter travel (mileage) 

and other expenses (which last year there were none).  This is a Regionôs office 

expense which is likely the website fee.  Additionally, there are research checks, and 

some research payments were not cashed in the previous year.  There is a small 

Regionôs fee for transfers between the saving account to checking, and back.  This 

was done to cover some convention costs that were coming in prior to deposits that 

normally would cover them.  Some reimbursements are still pending.  There is an 

additional website fee.  There is also a charge for travel of Burnell to the first 

installation, but the second has not been reconciled yet.  Other income includes 

checks that have not been cashed.     

viii.  As a nonprofit we want disbursements to slightly exceed income, or to be balanced.  

Currently, our finances are growing as income exceeds disbursements.  Hahn 

commented we can afford to be spending more.  Burnell mentioned we have not had a 

really expensive convention for a while (expenses are higher when a majority of 

chapters have to travel farther).  Hahn also mentioned there is also an additional 

expense for a research grant that had not been sent a check yet (there was an issue of 

where the check should be sent that was just recently resolved).  

ix. President Elect David Styers-Barnett asked if there was a magic number where we 

need to spend so we donôt lose our nonprofit status.  Hahn said, yes, but it is much 

higher than our current balance.  Styers-Barnett also asked how the research funding 

is related to new memberships.  Members discussed how we could add additional 

funding to research awards and that we are already using the extra money that is not 

being spent on officer travel and office expenses for research awards.  We want to be 

sure we can continue funding high quality research grants.  Thus far we have not 

turned down grants based on not having funding available.  There was a suggestion 

for a financial award for best paper, once the journal is published.  Burnell will 

continue to highlight research grants awards in communications to encourage more 

students to apply.  Burnell stated highlighting in both fall and spring communications.  

Styers-Barnett suggested increased support of new/first time and reactivated chapters 

for convention travel.         

x. Burnell recognized Glenn McQuaide of Campbellsville University for helping 

straighten out finances in the early 2000s and credits Hahn for continued diligence 

and management of the organizationôs finances.   

xi. Motion to approve Treasurerôs Report, seconded and approved. 

 

Webmaster ï Belarmino Gonzalez   
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i. Webmaster Gonzalez mentioned there were some submission issues on the website, 

for months.  Gonzalez was unaware until a student had contacted him directly.  He 

was able to work with the website providerôs support services and get the forms and 

submissions working by 5 March. Since then, forms are working fine.  The issue was 

related to an issue with updates of the website.  

ii.  Another issue, Historian Horton attempted to submit an Honor Award but could not 

find the form.  Gonzalez was able to quickly recreate the form, and advisors are now 

able to submit Honor Award nominations.  These forms, and others, were lost when 

the old website was lost and the new web site created.   

iii.  Gonzalez mentioned using the ñWay Back Machineò with the website committee and 
having students examine the old website and look for options and functions on the old 

website that should be recreated on the new website.   

iv. Gonzalez requested faculty advisors please continue to inform him about problems or 

additional functionality they would like to see.    

v. In terms of website activity, we are seeing slightly more activity this year compared 

to last year.  Details are in Gonzalezôs written report.   

vi. Motion to approve Web Masterôs Report, seconded and approved. 

 

Publicist ï Joe Whittaker 

i. Publicist Whittaker took minutes at the convention and November 2024 Advisorôs 
Meeting, held remotely.   

ii.  Whittaker worked with other Executive Committee members to clarify Sigma Zetaôs 
description of science which will be voted on at the meeting on Saturday as an 

addition to the constitution.  This is an attempt to help chapters determine whether 

specific majors fit with Sigma Zeta.    

iii.  Whittaker also mentioned updating parts of the constitution changing references from 

a national honor society to international.  This will also be voted on at the 

International Chapter meeting on Saturday.  There is also a new officer position, 

Journal Editor, that will be voted on as well.   

iv. Whittaker has been making edits to the History document as well.  He will be 

working with Historian Horton to continue updating the History.   

v. Whittaker received several items (CDs) from former Historian Cochran and has been 

adding them to the organizationôs Google Drive in relevant locations.  Many of these 

files contain convention or other meeting information.  Physical copies of the CDs 

will be kept by Historian Horton. 

vi. The Sigma Zean for 2024 is complete and online.  There were two missing abstracts, 

but those have been added.  In 2024 another issue is that many committee reports 

from the convention were not submitted.  Whittaker asks that committee chairs please 

make sure committee reports are entered to the website and perhaps copies sent to 

Gonzalez and him.  Last year even faculty committee chairs did not receive copies of 

their own committee reports.  Students usually write up the reports and they are not 

being sent on the chairs.  Gonzalez pointed out the forms are available online, but 

they do need to be submitted.   

vii.  Whittaker also mentioned seeking feedback for the Sigma Zetan.  He mentioned last 

year Treasurer Hahn put up a folder for students to submit photos and recommended 
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finding a way to do this again.  Gonzalez said he set up a way to submit photos on the 

website.  Amy Berry also mentioned using Instagram to collect photos. 

viii.  Motion to approve Publicistôs Report, seconded and approved. 

 

Historian ï Joyce Horton   

i. Historian Horton described the installations of new chapters.  Our first international 

chapter, St. Maryôs was installed on 6 September 2024, becoming the Gamma Phi 

chapter, and inducted eight students and seven faculty.  The University of Health 

Sciences and Pharmacy was installed as the Gamma Chi chapter on 3 October 2024 

and inducted 16 students and 10 faculty. 

ii.  Horton thanked Bernadine Cochran for her many years of service as the Historian and 

as chapter advisor to the University of Pikeville chapter.   

iii.  Horton also produced the convention scrapbook, but it had not arrived before she had 

to leave for the convention.  She will be keeping a copy and sending the other to the 

host chapter.   

iv. Horton mentioned how nice it is to have a physical copy at the host institution, but 

she wondered moving forward, should we only be printing one copy and, in the 

future, keep the archive copy electronically.  Discussion followed whether the storage 

of a second printed copy is worth it.        

v. Motion to approve Historianôs Report, seconded and approved. 

 

Student Representative ï Grace Rout 

i. Representative Rout has attempted to bring back the student newsletter.  She had 

prepared and sent out two with a third coming out soon. 

ii.  Rout would like to set up an international Instagram page and prepare a tutorial so 

more people can learn how to use it (comment appeared to be directed to the faculty 

mentors and other officers).     

iii.  Rout also mentioned being prepared to help train and orient the new student 

representative. 

iv. Rout explained the newsletters are available on a Google sites page and posted on the 

Sigma Zeta LinkedIn page. 

v. Motion to approve Student Representativeôs Report, seconded and approved. 

 

Journal Editor ï Graeme Wyllie (addition of this position will be voted on during the 

Saturday business meeting) 

i. Journal Editor Wyllie mentioned there are no submissions yet.  He plans to advertise 

the journal more assuming the position is approved on Saturday and added to the 

Constitution.   

 

NEW BUSINESS  

1. Convention Update. 

i. Amy Berry offered updates for the convention.  She mentioned some conflicting 

information because some parts of the timetable and spaces used had to shift after 
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some of the material in the folder was printed.  For up-to-date information, Berry 

recommended using the website.  Berry offered parking updates.        

ii.  Regarding field trips, Green River Lake is flooded, so that trip has been cancelled.  

Three field trips should be fine.  They also have lots of van drivers available to assist 

with transportation.   

iii.  If you are looking to book cave tours, keep in mind Mammoth Cave is on Central time 

(Campbellsville is on Eastern time).  Timing of the tours will be tight with the 

meeting.   

iv. Berry mentioned other cave options, near Mammoth Cave, including Hidden River 

Cave and Horse Cave.  Hidden River Cave is a boat ride through a cave and has 

guided tours every hour, on the hour.   

v. Lunch is on your own.   

vi. Campbellsville students will be joining some of the field trips.   

vii.  Berry mentioned there will be coffee and donuts available in the morning.   

viii.  Bernheim Forest is approximately 50-minute drive and has troll sculptures. 

ix. Gonzalez reiterated he will be setting up a place for students to submit photos on the 

website. 

a. There are two Founderôs Cup Applications 

b. There is an honor award nomination form online and people can still nominate. 

2. Committee Assembly 

 

i. Students were assigned to committees at registration and need to be directed where to 

look to see what committees they are on.  For now, we need to double check all 

students are assigned.     

1. Founderôs Cup Committee ï Whittaker and Burnell  

2. Nominations Committee ï Student Representative Rout 

3. Honor Award Committee ï Director Burnell and President Elect Styers-

Barnett 

4. Harold Wilkinson Alumni Recognition Award ï Director Burnell  

5. Auditing Committee ï Horton  

6. Resolutions Committee ï Ryan Gibson 

7. Best Presentations Awards Committee ï  

 Oral Presentations (11) ï Graeme Wyllie, Alex Tamerius, Zach 

Sylvain, and Jim Hall 

 Posters (16) ï Adam Bynum, Alex Tamerius, Zach Sylvain, Indra 

Sahv (Saturday) and David Styers-Barnett 

 Judging rubric is available online 

8. Website Committee ï Webmaster Belarmino Gonzalez 

9. National Service Project Committee ï Amy Berry 

10. Sigma Zeta Online Journal Committee ï Graeme Wyllie 

 

3. Future Meetings and Conventions 

 

i. Fall Advisors Meeting 
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1. Question open about virtual or in person. 

ii.  Future Conventions 

1. 2026 ï McKendree University (100th anniversary of chapterôs founding) 

 Robb VanPutte is not here yet, no update. 

2. 2027 ï Concordia College (15th anniversary of chapterôs founding) 

3. 2028 ï Miami-Dade 

 Need a formal letter form Director Burnell to begin planning 

process. 

 

OLD BUSINESS 

1. Constitutional Changes 

 

i. Question Clarifying Majors that are eligible for membership in Sigma Zeta: 

1. From the minutes of the Fall 2024 Executive Committee Meeting. 

Proposed to be added to Article II: Purpose in the Constitution: 

ñSigma Zeta defines natural science as branches of science concerned with the 

description, understanding, and prediction of natural phenomena, based on 

empirical evidence from observation and experimentation. This includes 

traditional majors like biology (botany, zoology, microbiology), chemistry 

(organic, inorganic, physical), physics (classical mechanics, quantum mechanics, 

thermodynamics), and earth sciences (geology, meteorology, oceanography). 

Other majors, e.g., interdisciplinary majors like environmental studies or applied 

majors like exercise science or neuroscience, may be acceptable if appropriately 

grounded in the basic sciences. Individual chapters have the responsibility of 

assessing interdisciplinary majors and/or applied majors to determine if 

appropriate for inclusion.ò 

2. Question about whether the national (now international) office has any say 

in what majors count for inclusion is Sigma Zeta.  Burnell commented we 

currently must trust the chapters themselves as he is not told what majors 

new members are when they sign up.   

3. Question about whether Math and Computer Science needs to be defined 

too.  We will consider further at the fall meeting.  Some computer science 

departments are being moved into schools of business. 

4. Motion to approve wording as written, seconded and approved.  This will 

go to the meeting on Saturday for a vote. 

ii.  Address the adjectives for the scope and reach of the Organization. With the addition 

of St. Maryôs University as the Gamma Phi Chapter, we become an international 

organization. 

1. Adjectives describing the scope and reach of the Organization should be 

changed from ñNationalò to ñInternational" where appropriate in the 

Constitution and History Document. 

2. Adjectives describing the scope and reach of the Organization were 

removed from the titles of Officers and members of the Executive 

Committee, e.g. National Publicist becomes Publicist. 
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3. Link on website shows all the proposed changes. 

4. Only a change to the Constitution needs to be voted on, not the History. 

5. Motion to approve wording as written, seconded and approved.  This will 

go to the meeting on Saturday for a vote. 

iii.  Add the Journal Editor as a member of the Executive Committee. 

1. Motion to approve wording as written, seconded and approved.  This will 

go to the meeting on Saturday for a vote. 

NEW BUSINESS  

1. New Chapter  

 

i. New Chapter Application ï Brewton Parker College, Mount Vernon GA. 

1. Originally contacted by Justine Hardy (faculty) on 29 January 2025, 

Burnell held a virtual meeting with her on the same day.   

2. Original application was lost when there was an issue Gonzalez described 

with website submissions.   

3. On 10 March there was a follow-up email from Arianna Conway 

(student).   

4. Application is now complete.  Burnell also emphasized that the 

application was turned in by a student.   

 Discussion about the importance of our website and how important 

it is to have an active and engaging website.  So, while the website 

updates may have caused an issue, it is important that our website 

is dynamic and updating.   

 Burnell also mentioned the faculty were attempting to increase 

student interest in research in the basic sciences. 

 Burnell also clarified we are voting on this new chapter here at the 

convention because the application was just turned in, so this 

seemed like a good time to discuss. 

5. Motion to approve Brewton Parker College (soon to be Brewton Parker 

Christian University) as a new chapter (Gamma Psi), seconded and 

approved. 

 

2. Suggestion to add a new column to the New Member Report Form for new student majors.   

 

i. Interest in potentially using it for demographic information and also seeing what 

majors are being included.   

ii.   Motion to approve adding major column to the New Member Report Form, 

seconded and approved. 

 

3. Announcements: 

i. Dennis Siegfried mentioned that after checking their numbers for the last 

convention, Gamma Kappa broke even financially.  Registration fees, Sigma Zeta, 

and student activity fees covered all their institutional costs.  
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4. Motion to close the meeting was made, seconded, and approved.  The meeting ended at 10:13 

PM. 

 

  

  

Sigma Zeta  
National Office Activity Report   

July 1, 2023 to June 30, 2024  
  

Chapter School 

New Student 

Memberships 

New 

Faculty 

Sponsors 

Total 

Certificates 

Printed 

Pins 

Disbursed 

Medallions 

Disbursed 

Total $ 

Owed 

Alpena 

Comm 

Coll 

  

8 2 10 8 5 370 

Alpha Beta Campbellsville 

Univ     0     0 

Alpha Chi Eastern Univ. 11   11 11 10 540 

Alpha 

Delta 

Newman Univ 

    0     0 

Alpha 

Epsilon 

Indiana Wesleyan 

    0     0 

Alpha Eta Olivet Univ     0     0 

Alpha 

Gamma 

Malone Univ 

    0     0 

Alpha 

Kappa 

Univ of S. Indiana 

    0     0 

Alpha 

Lambda 

Suffolk Univ 

    0     0 

Alpha Mu Immaculata Coll. 10   10     350 

Alpha Nu Oglethorpe Univ 12 4 16 16 16 660 

Alpha 

Omega 

St. Mary of the 

Woods     0     0 

Alpha Phi Marist College 33   33   24 1395 

Alpha Pi Trevecca Nazarene     0     0 

Alpha Psi Hillsdale College 43 1 44 44 2 1745 

Alpha Rho Stonehill College 5   5   1 185 

Alpha 

Sigma 

Dakota Wesleyan 

10   10 10   400 

Alpha Tau Annhurst College     0     0 

Alpha 

Theta 

Asbury Univ 

18   18     630 

Alpha 

Upsilon 

Union Univ. 

    0     0 

Alpha Xi UVA @ Wise 11   11   11 495 

Alpha Zeta Indiana State Univ     0     0 

Beta Alpha Lyndon State Coll     0 1   5 

Beta Beta George Fox Univ     0     0 

Table 1.  Activity report from the National Office, 2023-2024. 
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Beta McKendree Univ 14 1 15 14 8 640 

Beta Chi Walsh Univ 23   23 20 30 1205 

Beta Delta Gwynedd Mercy 7   7 7 10 380 

Beta 

Epsilon 

Arcadia Univ 

    0     0 

Beta Eta Evangel Univ 5   5     175 

Beta 

Gamma 

Columbia Coll 

6   6   15 360 

Beta Iota Bethel Univ     0     0 

Beta 

Kappa 

KY Wesleyan Univ 

    0     0 

Beta 

Lambda 

Messiah College 

14 1 15   14 630 

Beta Mu Coastal Carolina     0     0 

Beta Nu Houghton Coll 17   17   6 655 

Beta 

Omicron 

Madonna Univ 

9 1 10     315 

Beta 

Omega 

VA Wesleyan Univ 

24   24 12 3 930 

Beta Phi Coll of Ozarks 4 2 6     140 

Beta Pi UofArk/Monticello 18   18 20 20 930 

Beta Psi Martin Univ     0     0 

Beta Rho Castleton Univ.     0     0 

Beta Tau Gardner-Webb 18 1 19     630 

Beta Sigma Baker Univ     0     0 

Beta 

Upsilon 

Marygrove Coll 

    0     0 

Beta Theta Belhaven Univ     0     0 

Beta Xi Univ of Pikeville 2 1 3 2 2 100 

Beta Zeta Cabrini Coll 6   6     210 

Chi Missouri Valley 

Coll     0     0 

Coll of the 

Canyons 

  

    0     0 

Delta       0     0 

Epsilon Otterbein College     0     0 

Gamma Medical Coll of VA     0     0 

Gamma 

Alpha 

Chestnut Hill Coll 

11 1 12   20 585 

Gamma 

Beta 

Concord Univ 

7   7     245 

Gamma 

Delta 

Masters Univ 

15 2 17 15 15 750 

Gamma 

Epsilon 

Franklin Pierce 

21   21   21 945 

Gamma 

Gamma 

Concordia College 

50 6 56 1   1755 

Gamma 

Zeta 

St. Thomas Aq. 

5   5   5 225 

Gamma 

Eta 

Marian Univ 

12   12   11 530 

Gamma 

Theta 

Georgian Court 

    0     0 
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Gamma 

Iota 

Neumann Univ 

9   9 9   360 

Gamma 

Kappa 

Southwest Baptist 

12 2 14 14   490 

Gamma 

Lambda 

MO Baptist Univ 

10 3 13   15 500 

Gamma 

Mu 

Baptist Coll Health 

2 3 5 5 10 195 

Gamma Nu Chowan Univ     0     0 

Gamma Pi Warner Univ 4   4   1 150 

Gamma 

Rho 

  

    0     0 

Gamma 

Omicron 

St. Joseph's Univ 

    0     0 

Gamma 

Sigma 

Colorado Christian 

    0     0 

Gamma Xi King's Coll     0     0 

Gamma 

Tau 

Faulkner Univ 

    0     0 

Gamma 

Upsilon 

Wilmington Univ 

8   8 6 16 470 

Lambda Mansfield Univ     0     0 

Mu Manko State Coll     0     0 

Olive-

Harvey 

  

    0     0 

Phi Eureka College     0     0 

Pi Millikin Univ      0     0 

Psi Central MO State     0     0 

Rho Univ of 

Indianapolis 11   11 2   395 

Sigma OLLU 10 1 11   25 600 

Somerset 

Comm. 

  

    0     0 

Tau East Stroudsburg     0     0 

Upsilon Anderson Univ     0     0 

Xi  Ball State Univ     0     0 

TOTAL:   515 32 547 217 316 22270 

 

 

 

 

 

Sigma Zeta   

National Office Activity Report    

July 1, 2024 to June 30, 2025   

Chapter School 

New Student 

Memberships 

New 

Faculty 

Sponsors 

Total 

Certificates 

Printed 

Pins 

Dispursed 

Medallions 

Disbursed 

Total $ 

Owed 

Owed 

Alpena 

Comm 

Coll 

 
4 1 5 4 4 

 
200 

Alpha 

Beta 

Campbellsville Univ 26 
 

26 10 24 
 

1200 

Table 2.  Activity report from the National Office, 2024-2025. 
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Alpha Chi Eastern Univ. 26 
 

26 28 19 
 

1240 

Alpha 

Delta 

Newman Univ 
  

0 
   

0 

Alpha 

Epsilon 

Indiana Wesleyan 
  

0 
   

0 

Alpha Eta Olivet Univ 16 5 21 30 30 
 

1010 

Alpha 

Gamma 

Malone Univ 
  

0 
   

0 

Alpha 

Kappa 

Univ of S. Indiana 
  

0 
   

0 

Alpha 

Lambda 

Suffolk Univ 
  

0 
   

0 

Alpha Mu Immaculata Coll. 
  

0 
   

0 

Alpha Nu Oglethorpe Univ 16 
 

16 16 16 
 

800 

Alpha 

Omega 

St. Mary of the 

Woods 

  
0 

   
0 

Alpha Phi Marist College 49 
 

49 
 

49 
 

2205 

Alpha Pi Trevecca Nazarene 
  

0 
   

0 

Alpha Psi Hillsdale College 38 
 

38 38 5 
 

1570 

Alpha 

Rho 

Stonehill College 22 1 23 6 6 
 

860 

Alpha 

Sigma 

Dakota Wesleyan 5 1 6 6 
  

205 

Alpha 

Tau 

Annhurst College 
  

0 
   

0 

Alpha 

Theta 

Asbury Univ 14 
 

14 
 

1 
 

500 

Alpha 

Upsilon 

Union Univ. 
  

0 
   

0 

Alpha Xi UVA @ Wise 10 
 

10 
 

7 
 

420 

Alpha 

Zeta 

Indiana State Univ 
  

0 
   

0 

Beta 

Alpha 

Lyndon State Coll 

(Absorbed into VSU 

Beta Rho) 

  
0 

   
0 

Beta Beta George Fox Univ 
  

0 
   

0 

Beta McKendree Univ 12 
 

12 
   

420 

Beta Chi Walsh Univ 30 1 31 17 18 
 

1315 

Beta 

Delta 

Gwynedd Mercy 9 5 14 9 
  

360 

Beta 

Epsilon 

Arcadia Univ 
  

0 
   

0 

Beta Eta Evangel Univ 3 
 

3 
   

105 

Beta 

Gamma 

Columbia Coll 10 2 12 
   

350 

Beta Iota Bethel Univ 
  

0 
   

0 

Beta 

Kappa 

KY Wesleyan Univ 
  

0 
   

0 

Beta 

Lambda 

Messiah College 16 
 

16 
 

16 
 

720 

Beta Mu Coastal Carolina 
  

0 
   

0 

Beta Nu Houghton Coll 15 
 

15 
 

15 
 

675 
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Beta 

Omicron 

Madonna Univ 4 
 

4 4 
  

160 

Beta 

Omega 

VA Wesleyan Univ 19 
 

19 14 4 
 

775 

Beta Phi Coll of Ozarks 
  

0 
   

0 

Beta Pi UofArk/Monticello 
  

0 
   

0 

Beta Psi Martin Univ 
  

0 
   

0 

Beta Rho VT St U. Lyndon 

(formerly Castleton 

Univ.) 

53 
 

53 
 

48 
 

2335 

Beta Tau Gardner-Webb 31 
 

31 6 
  

1115 

Beta 

Sigma 

Baker Univ 
  

0 
   

0 

Beta 

Upsilon 

Marygrove Coll 
  

0 
   

0 

Beta 

Theta 

Belhaven Univ 
  

0 
   

0 

Beta Xi Univ of Pikeville 4 
 

4 4 4 
 

200 

Beta Zeta Cabrini Coll 
  

0 
   

0 

Chi Missouri Valley 

Coll 

  
0 

   
0 

Coll of 

the 

Canyons 

   
0 

   
0 

Delta 
   

0 
   

0 

Epsilon Otterbein College 
  

0 
   

0 

Gamma Medical Coll of VA 
  

0 
   

0 

Gamma 

Alpha 

Chestnut Hill Coll 8 
 

8 
 

2 
 

300 

Gamma 

Beta 

Concord Univ 
  

0 
   

0 

Gamma 

Delta 

Masters Univ 6 
 

6 6 6 
 

300 

Gamma 

Epsilon 

Franklin Pierce 11 
 

11 
 

11 
 

495 

Gamma 

Gamma 

Concordia College 5 1 6 
 

20 
 

375 

Gamma 

Zeta 

St. Thomas Aquinas 6 
 

6 
 

6 
 

270 

Gamma 

Eta 

Marian Univ 26 
 

26 
 

15 
 

1060 

Gamma 

Theta 

Georgian Court 
  

0 
   

0 

Gamma 

Iota 

Neumann Univ 2 
 

2 2 
  

80 

Gamma 

Kappa 

Southwest Baptist 
  

0 
   

0 

Gamma 

Lambda 

MO Baptist Univ 14 1 15 
 

14 
 

630 

Gamma 

Mu 

Baptist Coll Health 
  

0 
   

0 

Gamma 

Nu 

Chowan Univ 
  

0 
   

0 
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Gamma 

Pi 

Warner Univ 10 3 13 2 10 
 

460 

Gamma 

Rho 

Miami Dade 

College Padron 

Campus 

  
0 

   
0 

Gamma 

Omicron 

St. Joseph's Univ 
  

0 
   

0 

Gamma 

Sigma 

Colorado Christian 9 
 

9 
 

1 
 

325 

Gamma 

Xi  

King's Coll 
  

0 
   

0 

Gamma 

Tau 

Faulkner Univ 
  

0 
   

0 

Gamma 

Upsilon 

Wilmington Univ 8 1 9 4 5 
 

350 

Gamma 

Phi 

St. Mary's Univ 

(Calgary) 

8 7 15 8 8 1 500 

Gamma 

Chi 

University of Health 

Sciences & 

Pharmacy 

16 10 26 11 1 1 725 

Lambda Mansfield Univ 
  

0 
   

0 

Mu Manko State Coll 
  

0 
   

0 

Olive-

Harvey 

   
0 

   
0 

Phi Eureka College 
  

0 
   

0 

Pi Millikin Univ  
  

0 
   

0 

Psi Central MO State 
  

0 
   

0 

Rho Univ of Indianapolis 13 
 

13 
   

455 

Sigma Our Lady of the 

Lake University 

7 
 

7 
   

245 

Somerset 

Comm. 

   
0 

   
0 

Tau East Stroudsburg 
  

0 
   

0 

Upsilon Anderson Univ 
  

0 
   

0 

Xi  Ball State Univ   0    0 

TOTAL:  581 39 620 225 365 2 25310 
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Figure 1.  The financial state of the National Organization continues to be strong. During the 

period of July 1, 2023 to June 30, 2024, the society had income totaling $24,347.36 and 

disbursements totaling $18,408.25, raising our total funds from $84,845.00 to $90,784.11, an 

increase of 7%. The disbursements can be categorized as Convention - $12,642.46, Research 

Awards - $5268.14, Office Expenses - $275.00, Postage - $217.65 and Other Expenses - $5.00. 
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Table 3.  Financial report from the National Office, July 1, 2023 ï June 30, 2024. 
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Table 4.  Financial report from the National Office, July 1, 2024 ï March 26, 2025. 
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Figure 2.  Our income, disbursements, and ending balance over the last eighteen years. 
 

 

 

 

Figure 3.  The amount of research funds awarded for each of the past fourteen years. 
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Webmaster Report 

Belarmino Gonzalez 

Gamma Rho Chapter 

National Convention 2025 

March 27th, 2025  

I have been serving as the official webmaster for Sigma Zeta since 2018. Sigma Zetaôs presence 

consists of the following components: 

 

 Sigma Zeta web site:  http://sigmazeta.org 

o Website host: https://siteground.com 

o Website Registrar: https://register.com 

 Sigma Zeta Facebook: https://www.facebook.com/sigmazeta/ 

 Sigma Zeta Wikipedia: http://en.wikipedia.org/wiki/Sigma_Zeta 

 Sigma Zeta Gmail and drive: sigmazeta.science@gmail.com 

o Sigma Zeta Google Photos Albums 

o Sigma Zeta YouTube  

 

As you may know, there was an issue with the submission of forms on the website. The issue 

was reported by one of the students who tried to submit his presentation submission form around 

March 1st. After checking the error logs, I realized this issue actually started back in September 

2024. I immediately got to work on the issue, but I was unable to solve it by myself, so I 

promptly contacted the support services for WPForms, and I was able to have someone check 

our website, and the forms were working again by March 5th. The support person explained to 

me the issue was an update that required changing the cache settings on the website. 

 

http://sigmazeta.org/
https://siteground.com/
https://register.com/
https://www.facebook.com/sigmazeta/
http://en.wikipedia.org/wiki/Sigma_Zeta
mailto:sigmazeta.science@gmail.com
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Another issue that was brought to my attention by Joyce on 03/25 was that the website did not 

have the Chapter Honor Award Form where chapters award this recognition to one of their 

outstanding students. I was able to get this form on the website under Chapter Forms by the end 

of 03/25. I then realized that there might be some forms from the old website that are not 

implemented in our new website. This gave me the idea of having our students on the website 

committee for this year to look at the old website, via the Wayback Machine (web.archive.org) 

and try to find any missing functionality when compared to our current website. My plan is to 

use the old website shown in the Wayback machine and store (and possibly post) some of the 

past award records. 

 

As usual, I encourage all Sigma Zeta faculty advisors to be on the lookout for anything wrong 

with the website, and to contact me immediately so I can try and fix the issues. 

 

The website activity for the months of November 2024 through March 2025 is displayed below: 

 

For the months of November 2024: 

 The number of daily unique visitors oscillated between 20 and 58, and there were a total 

of 1134 unique visitors. These numbers are very similar compared to November 2023. 

 The number of daily page views oscillated mainly between 42 and 142; with two spikes 

(398 on November 16th and 481 on November 25th). These numbers are similar to 

November 2023. 

 

For the month of December 2024: 

 The number of daily unique visitors oscillated between 20 and 55 (spike of 92 on 

December 13th), and there were a total of 1093 unique visitors. These numbers are 

slightly higher compared to December 2023. 

 The number of daily page views oscillated between 30 and 174, and a total of 2544 page 

views. These numbers are also slightly higher compared to December 2023. 

 

For the month of January 2025: 

 The number of daily unique visitors oscillated between 21 and 90, and there were a total 

of 1342 unique visitors. These numbers are slightly higher compared to January 2024. 

 The number of daily page views oscillated between 36 and 363, and a total of 4596 page 

views. There were two spikes: 913 on January 19th, and 549 on January 28th. These 

numbers are also slightly higher compared to January 2024. 

 

For the month of February 2025: 

 The number of daily unique visitors oscillated between 28 and 94, and there were a total 

of 1616 unique visitors. These numbers are higher compared to February 2024. 

 The number of daily page views oscillated between 52 and 396, and a total of 4362 page 

views. These numbers are slightly higher compared to February 2024. 
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For the month of March 2025: 

 The number of daily unique visitors oscillated between 29 and 90, and there were a total 

of 1621 unique visitors. These numbers are just slightly lower compared to March 2024, 

but we are missing the activity the National Convention usually brings to the website, 

which the March 2024 numbers contain. 

 The number of daily page views oscillated between 63 and 992, and a total of 7998 page 

views. These numbers are slightly higher compared to March 2024. 

 

Respectfully submitted.  

 

Belarmino Gonzalez 

Gamma Rho 

Webmaster 
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Meeting called to order by President Elect David Styers-Barnett at 8:38 AM. 

Welcome from Ryan Gipson, Assistant Professor of Mathematics, and President Joseph Hopkins. 

 

 

President Joseph Hopkins 

Chapter Roll Call 

Reports from National Officers 

Past President Burnell asked officers to come forward and report.  The officers briefly 

reported on key activities they have completed in the past year.   

Committee Assignments 

Past President Burnell identified the chairs and members of the committees, and they 

were instructed when and where to meet.   

Host Chapter Announcements 

 

 

Opening Session 

Friday, 28 March 2025 
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I. Call to Order:  12:15 PM by Executive Director Joe Burnell 

II.  State of the Organization by President Elect David Styers-Barnett with Executive Director 

Burnell 

III.  Committee Reports 

a. Auditing Committee 

b. Website Committee 

c. Service Project 

d. Resolutions 

IV. History 

V. Voting Business 

a.  Constitutional Changes (approved by advisors and needs 2/3 vote to pass) 

 1.  Question I, Article II ï Science Definition 

  i.  Passed with majority vote 

 2.  Question II, International Status of Organization 

  i.  Passed with majority vote 

 3.  Question III, add Journal Editor as member of Executive Council 

  i.  Passed with majority vote 

a. Election - Nominations Committee 

i. President Elect:  Adam Bynum 

ii.  President:  David Styers-Barnett, Rho  

iii.  Past President: Dennis Siegfried, Gamma Kappa 

1. James Hall, Sigma (nominated but withdrew) 

iv. Executive Director: Joe Burnell, Rho  

v. Treasurer: David Hahn, Alpha Gamma 

vi. Webmaster: Belarmino Gonzalez, Gamma Rho 

vii.  Historian: Joyce Horton, Gamma Eta 

National Chapter Business Meeting 

Saturday, 29 March 2025 
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viii.  Student Representative: Luna Holley, Gamma Eta 

1. There were two nominations:  

a. Theodora Osborne, Beta Eta 

b. Luna Holley, Gamma Eta 

2. Luna Holley was elected to the nomination 

ix. Publicist: Joe Whittaker, Gamma Gamma 

x. Journal Editor: Graeme Wyllie, Gamma Gamma 

VI. Founderôs Cup Award:  Marian University, Gamma Eta 

a. Plaque presented to Gamma Gamma for 2024 Founders Cup 

VII.  Recognition of Service to Grace Rout, Rho, Student Representative 2024-2025 

VIII.  Presentation Awards  

a. Poster Presentations: 

i. Luna Holley, Gamma Eta 

ii.  Patricia Loka, Alpha Beta 

iii.  Theodora Osborne, Beta Eta 

iv. Daniel Flores, Beta Xi 

b. Oral Presentations: 

i. Draven Blade Reynolds, Alpha Beta 

ii.  Grace Rout, Rho 

IX. Host Chapter Award 

X. Sigma Zeta Research Journal ï Graeme Wyllie 

XI. Passing of the Gavel 

Closing of National Convention at 1:27 PM. 
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TORNADO DISTURBANCE EFFECT ON ABIOTIC CONDITIONS AND TREE AND 

SOIL MICROBIAL COMMUNITIES IN A MIXED HARDWOOD FOREST IN 

KENTUCKY 

 

Julio Benedicto P®rez*, Carlos Rodr²guez L·pez, Marvin Ruffner, and Jonathan Moore 

Campbellsville University, Alpha Beta 

 

 Tornado prevalence has shifted during recent decades, increasing in the eastern United 

States. Consequently, forest managers must decide upon management strategies that account for 

changes in tree and soil microbial communities, which interact during succession and jointly 

facilitate ecosystem services. Thus, we studied early forest succession after tornado disturbance. 

Our study site, Clay Hill Memorial Forest (Taylor County, KY, USA), was severely disturbed by 

an EF3 tornado on December 11, 2021. Twelve 20 x 20 m plots were chosen and grouped in four 

blocks. Each block comprises one control and two tornado disturbed plots. In 2023, we identified 

and measured DBH for all uprooted trees and all standing trees taller than 1.8 m in every plot. 

We monitored air and soil temperature, light, and soil moisture at the center of each plot. Soil 

bacterial and fungal community diversity and taxonomical composition were analyzed using a 

metabarcoding approach from nine soil samples per plot taken in Spring 2023. We expected 

disturbed plots to have more extreme abiotic conditions and higher tree and microbial diversity 

than controls. Shannon-Wiener index showed that tree diversity increased in disturbed plots 

when measuring trees smaller than 7 cm in DBH. Air temperature was more extreme in disturbed 

than in control. Also, soil moisture and light reaching ground were significantly higher. 

Prokaryotic and fungal alpha diversity was higher, and beta diversity showed a significant 

difference between controls and disturbed. Furthermore, the most abundant microbial taxa in 

Disturbed compared to Control plots showed a decomposer trend, while those taxa more 

abundant in control plots showed ectomycorrhizal fungi and bacteria with a generalist and stress 

tolerant habit. These results indicate a divergence of abiotic and biotic conditions that correlates 

with disturbance and that could affect forest succession. 
 

   

Julio Benedicto P®rez 

 

Abstracts of Oral Presentations 

* Student presenters are indicated by asterisk. 
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INVESTIGATING LACTASE PERSISTENCE: OPTIMIZING PCR AND 

RESTRICTION DIGEST PROTOCOLS FOR UNDERGRADUATE BIOLOGY 

RESEARCH 

 

 Gabrielle Fish*, Zoe Hogue, and Sarah Justice 

Marian University, Gamma Eta 

  

Lactase persistence is the ability to digest lactose through adulthood. In most mammals 

(including humans), lactase production naturally declines after weaning (maturing), leading to 

lactose intolerance in adulthood. Previous studies have found a series of single nucleotide 

polymorphisms (SNPs) in the regulatory region of the LCT gene, within an intron of the 

upstream MCM6 gene. These SNPs have been linked to the ability to breakdown lactose into 

adulthood and have evolved independently in multiple human populations with cultures that 

consume dairy products. Historically, most lactase persistence research has focused on a subset 

of the global population including limited populations in Northern Europe, Asia, and Africa. 

Current literature lacks genotype and phenotype data for the Caribbean and Central/South 

America. This project aims to address this lack through a course-based undergraduate research 

experience integrated into introductory biology labs at Marian University. This study began in 

the Fall of 2024 and involved 55 students across four introductory biology lab courses. After 

students extracted DNA from their saliva, they performed two different PCRs to amplify the 

regulatory region of the LCT gene. One PCR product was sent off for Sanger Sequencing. With 

the other PCR products, students performed a restriction enzyme digest to cleave DNA in to 

distinguish between lactase persistent vs. nonpersistent alleles. Digests were visualized by gel 

electrophoresis. Unfortunately, the PCR and the digest did not work efficiently or consistently 

across the lab sections. This independent research project has two goals 1) troubleshoot and 

increase the efficiency of the PCR and restriction digest and 2) design a PCR protocol and 

sequencing primer for sequencing the region of variation. We have performed the digest 

experiments with variations in numerous conditions and have successfully improved upon the 

PCR used for the restriction digests. Current experiments to troubleshoot the restriction digest 

and sequencing PCR are ongoing. Successful protocols from these experiments will be integrated 

into future lab courses to continue the overall research goal. 

 

Gabrielle Fish  
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INFLUENCE OF INSERTION LESIONS AND AG MISMATCHES ON DNA 

BACKBONE DYNAMICS 

 

Theodora Osborne* and Gary Meints 

Evangel University, Beta Eta 

 

 Mismatches, insertions, and deletions of nucleotides during DNA replication can 

contribute to the initiation of many harmful diseases, including cancer and genetic diseases. 

DNA repair enzymes recognize these harmful changes and can sometimes reverse these 

modifications before they cause incorrectly coded proteins that harm the cell. It has been 

suggested that these repair enzymes rely on the dynamics of the phosphate groups in the DNA 

backbone located around the lesion to correctly recognize and repair the lesions. The purpose of 

this study is to further investigate the role of backbone phosphate dynamics in recognition and 

repair of lesions by characterizing the backbone dynamics of an A:G mismatch and T insertion 

lesion using solution 1H and 31P NMR and comparing the obtained shifts to the unaltered DNA 

sequence. It has also been previously suggested that the A:G mismatch conformation could be 

pH dependent, so the sequence containing this mismatch was subjected to further trials at a lower 

pH of 5 to attempt to observe this possible conformational shift. In the data that was able to be 

acquired and analyzed, it was found that the BI% and BII% conformations varied in the 

nucleotides close to the alteration, and the ȹG of the equilibrium between BI and BII 

conformations varied as well. This indicates that enzymes are very likely to use backbone 

phosphate conformation to recognize lesions, as similar changes in %BI and %BII are observed 

in other mismatches, aiding in the proposal of phosphate recognition as a major player in DNA 

repair. 

 
 

Theodora Osborne 
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DISCOVERY AND ANNOTATION OF RAPHAELLA 

 

Hannah Alapati* 

Evangel University, Beta Eta 

 

This research follows the program put together by SEA-PHAGES (Science Education 

Alliance-Phage Hunters Advancing Genomics and Evolutionary Science) The focus was on 

isolating, purifying, characterizing, and annotating a bacteriophage. A bacteriophage is a virus 

that infects a bacterial host. Bacteriophages replicate inside the particular bacterial host. The 

global phage population is vast and limited in knowledge due to the fact that the majority of 

biological entities in the biosphere are bacteriophage particles. The global phage population is 

estimated to be 10 to the 31st power. In September 2023, Raphaella was isolated from a soil 

sample collected at Valley Water Mill Park in Springfield, MO (GPS: 37.26409 N, 93.24684 W). 

The soil sample was runny and contained dirt and some small roots. This sample was isolated in 

peptone-yeast calcium (PYCa) liquid media, then filtered through a 0.22-Õm filter. Several 

assays and rounds of purification were then completed by plating the filtered sample in PYCa top 

agar with Arthrobacter globiformis B2979-SEA. The result of this was a clear plaque with a 

diameter of 0.8 mm. Phage lysate was sent away for electron microscopy that used negative 

staining 1% uranyl acetate. Images revealed a capsid around 79 nm in length, 65 nm in width, 

and the length of the tail was 223 nm. Phage lysate was also used to test for any possible 

lysogens. This process is still being completed, but it does seem like there will be some isolated 

lysogens. The genome for Raphaella has also been annotated and published in GenBank. 

 
 

 

Hannah Alapati 
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 TESTING FOR LEAD IN VARIOUS TAMPON BRANDS 

McKenzie McGee*, Elizabeth K. Sutton, and Miranda Beam 

Campbellsville University, Alpha Beta  

 

 Six brands of tampons were tested for the presence of lead, with one control. Initial 

preparation included wet acid digestion with nitric acid and heating to obtain a liquid sample. 

The liquid samples were then tested for lead concentration by inductively coupled plasma-atomic 

emission spectrometry.  

  

 

 

 

 

 

McKenzie McGee 
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STRUCTURAL BIOLOGY APPROACHES USED TO PROBE STRUCTURAL 

TOPOLOGY AND EFFECT OF INTERACTION IMPAIRING MUTATIONS ON 

KCNE3 IN A MIMICKED VESICLE ENVIRONMENT 

 

Draven Blade Reynolds*, Conner Campbell, Kayla Hamilton, Patricia Loka, Ihsanne 

Demoh, Alejandro Diaz, Gabriel Mbey-Ogbonnaya, Dimitri Sourov, Indra D. Sahu 

Campbellsville University, Alpha Beta 

  

 KCNE3 (E3) is a single transmembrane protein that regulates the function of several 

voltage-gated potassium ion channels including KCNQ1 (Q1). The relationship between E3 and 

Q1 plays a critical role in maintaining the function of several biological systems such as the 

gastrointestinal, cardiovascular, respiratory, skeletal and electrolyte/fluid secretion system in 

humans. Genetic mutations in the human genome encoded for this protein can lead to several 

genetic disorders such as Meniereôs disease, Periodic Paralysis, and Long QT syndrome. More 

specifically, mutations within the transmembrane domain (TMD, 57-82) such as F68A, V72A, 

and I76A have displayed interaction impairing characteristics of E3 while interacting with Q1. 

However, the structural topology of wild-type E3 (WT-KCNE3) and the structural dynamic 

properties of the proposed interaction impairing mutations (IIMs) reconstituted in a physiological 

membrane environment is not fully understood. In this study, we investigate these properties in 

POPC/POPG vesicles using site-directed spin labeling (SDSL), EPR spectral lineshape analysis, 

and power saturation EPR methods. Numerous spin-labeled residue sites of KCNE3 were 

investigated for structural topology including in the transmembrane domain (TMD) and N-and 

C-termini. Using EPR power saturation, the depth parameter (ū) was used to characterize the 

structural topology of KCNE3 in lipid bilayer membrane. Additionally, for IIMs, CW-EPR 

lineshape analysis was used to obtain the inverse central line width (H-1) and the rotational 

correlation times (Ű0) for characterizing the structural dynamics of WT-KCNE3 and IIMs. Our 

power saturation results indicate that the sites within the transmembrane domain are buried 

inside the lipid bilayers, and the sites in N- and C-termini are located partially in the solvent 

extracellular and cytosol regions while interacting with the surface of the membrane. The IIMs 

suggest a slower side-chain mobility when compared to the WT-KCNE3 in the membrane 

bilayer environment. 

 
 

Draven Blade Reynolds  
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DETERMINATION OF THE ROLES OF KERATIN 18 AND 19 IN EARLY XENOPUS 

LAEVIS DEVELOPMENT 

 

Grace A. Rout* and Gregory F. Weber 

University of Indianapolis, Rho 

 

 Early embryonic development is a time of rapid change. Significant cell movements are 

mediated by the cytoskeletal components, which also provide structure for the cells. Intermediate 

filaments are a class of cytoskeletal components that exhibit marked strength, one type of which 

is the keratin filament. Keratin filaments are made from type I and type II keratin proteins that 

associate by heterodimerization and further polymerize both longitudinally and laterally. In early 

development of the African clawed frog Xenopus laevis, keratins 18 and 19 are the primary type 

I keratins expressed. Keratin 19 exhibits a unique structure, having a nearly nonexistent tail 

domain. Prior preliminary work has shown that inhibition of keratin 19 expression by antisense 

morpholino results in a lethal phenotype, while inhibition of keratin 18 has little to no effect on 

survival. Changes in production and localization of keratin in morpholino-injected embryos has 

not been investigated. Immunobiochemistry and immunofluorescence were utilized to determine 

whether the inhibition of each keratinôs expression was indeed effective and to examine any 

resultant changes in concentration and localization of remaining keratin networks. Uninjected 

control embryos showed robust cortical keratin levels and keratin networks, particularly enriched 

on the apical side of epidermal mucociliary cells. Keratin 18-inhibited embryos exhibited less 

cortical keratin, and intracellular collapse of keratin networks in the mucociliary cells. 

Additionally, keratin 19-inhibited embryos had very little cortical keratin and the dense 

meshwork in mucociliary cells was completely absent. Keratin filaments involving keratin 19 

have been implicated to have a vital role in early development, as well as potential regulation of 

cancer-related pathways later in life. Understanding the dynamics of these structures in the cell 

can disclose more mechanisms of function, providing a more complete understanding of the 

development of life. 

 

  

 
 

Grace A. Rout 
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LEAD IN FAST FASHION CHILDRENôS CLOTHING 

 

Cristina Avello*, Priscila Espinoza*, and Kamila Deavers 

Marian University, Gamma Eta 

 

Fast fashion has raised concerns in recent years due to its inconsistent quality controls, 

and potential health risks. Among these risks, lead contamination in clothing is particularly 

alarming, especially for children. The U.S. regulates lead levels in textiles has a maximum of 

100 ppm [1], but enforcing these limits is challenging due to the high volume of imported 

apparel and limited border testing. This study investigates lead levels in childrenôs clothing 

across various brands, countries of origin, and fabric colors. Lead content was analyzed using 

two analytical methods: X-ray fluorescence (XRF) spectroscopy for screening testing and acid 

digestion (EPA Method 3050B) followed by atomic absorption spectroscopy (AAS). By testing a 

range of fast fashion clothing, we aim to highlight the importance of stricter regulatory oversight 

and more rigorous testing to ensure consumer safety. 

 

   

Cristina Avello & Priscila Espinoza 
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IDENTIFICATION OF PATHOGENIC MUTATIONS LEADING TO EGGSHELLS 

WEAKNESS IN AMAZONA VITTATA 

 

Mollie Hill*, Delaney Hare*, and Sarah Justice 

Marian University, Gamma Eta 

 

 The Puerto Rican parrot (Amazona vittata), an endangered species and the only parrot 

under US jurisdiction, faces multiple threats to its survival, including a significant decline in 

reproductive success. One reason captive breeding programs are struggling to increase the Puerto 

Rican parrot population is the weakness of their eggshells, leading to a high percentage of 

embryo mortality. Eggshell formation is a complex biological process influenced by a variety of 

genetic and environmental factors. Previous studies in other bird species have linked genes 

involved in calcium regulation, collagen formation, and mineralization to eggshell quality. 

However, the genes causing the eggshell weakness in A. vittata have not been identified. Given 

the speciesô small population size and limited genetic diversity and the challenges these brings 

conservation efforts, it is critical to identify potential genetic mutations contributing to this issue. 

Understanding these factors will enable better management of breeding programs and may 

provide novel insights into avian reproductive biology. 

This project, performed in collaboration with the Genomics Education Partnership (GEP), 

is an extension of one started at the University of Puerto Rico, Mayaguez. Our project 

investigates the genetic factors contributing to eggshell weakness using computational gene 

annotation and comparative genomics. Additionally, we are developing a qPCR-based 

genotyping protocol that will make Parrot Project wet-lab experiments feasible, both financially 

and practically, for other institutions in the GEP with limited resources. Manual annotation and 

comparative genomics analysis of the gene ANO3, known to be involved in calcium signaling, 

resulted in the identification of ~10 potential candidate mutations. Current efforts involve the 

annotation of three subunits of the clotting factor fibrinogen. Candidate mutations will be used to 

inform probe development for qPCR genotyping studies of A. vittata DNA samples sent from 

University of Puerto Rico, Mayaguez. 

The GEP is a nationwide collaboration of over 200 institutions creating course-based 

undergraduate research experiences centered in bioinformatics and genomics. The Genomics 

Education Partnership is supported by the National Science Foundation (Grant No. 1915544) and 

National Institute of General Medical Sciences of the National Institutes of Health (Award No: 

R25GM1305) and is hosted by the Department of Biological Sciences at The University of 

Alabama with continuing support from the Department of Biology at Washington University in 

St. Louis. The wet lab components of this project were supported by a Student Research Award 

from the Sigma Zeta National Honor Society and the Biology Department at Marian University.  

  

  

Mollie Hill and  

Delaney Hare 
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3D PRINTING ARTIFICIAL BONE MATERIALS FOR ORTHOPEDIC 

REPLACEMENT SURGERY 

 

Grace Browning*, Lyric Williams*, and Alexandra Tamerius  

Marian University, Gamma Eta 

 

 Spinal injuries are often repaired with metal implants; however, these implants can cause 

additional injuries due to disproportionate stress caused by the disparate compressibility of the 

metal implant in comparison to natural bone. Specifically, vertebral implants are typically made 

of Titanium, which is strong enough to provide support for the spine but causes fractures to 

neighboring vertebrae. Here, we present our progress on developing solid-state materials that 

could serve as a new option for spinal implants. The ultimate goal of this work is to identify 

materials suitable for 3D printing in order to create implants that can participate in the bodyôs 

natural bone remodeling cycle, allowing for their integration with natural bone. Hydroxyapatite 

and ɓ-Ca3(PO4)2 have proven to be suitable materials for bone replacement surgeries due to 

their biocompatibility and feasible solid state synthesis procedures. Our present efforts are 

focused on the bulk solid-state synthesis of ɓ-Ca3(PO4)2 and hydroxyapatite analogs using 

calcium precursor materials. Our next steps include continuing to produce bulk amounts of ɓ-

Ca3(PO4)2, obtaining PXRD data our ɓ-Ca3(PO4)2 to confirm the crystalline structures and 

identifying optimal epoxy resins for 3D printing. 

 

 

 
 

Grace Browning 
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ASSESSING MICROPLASTIC CONCENTRATIONS AND COMPOSITION IN THE 

GASTROINTESTINAL TRACTS OF URBAN AND RURAL TREE AND GROUND 

SQUIRRELS (SCIURIDAE) AND INVESTIGATING IMPACT ON GUT 

MICROBIOMES 

 

Yuden Dorji*, Harshana De Silva Feelixge, Emerson Towey, and Joseph C. Whittaker 

Concordia College, Gamma Gamma 

 

 Research indicates that small plastic particles, or microplastics (MP), are a significant 

threat to ecosystems, wildlife, and human health. These particles can cause gastrointestinal 

blockages and abrasions and jeopardize an animalôs digestive health, behavior, and survival. MP 

ingestion can disrupt an animalôs natural feeding behavior, culminating in diminished nutrient 

acquisition and, in severe cases, malnutrition or starvation. MPs impact digestion and behavior in 

affected animals. Our study looks at the levels of microplastics in tree squirrels and ground 

squirrels in urban and rural settings. Digestive tracks from salvaged squirrels were digested using 

10% KOH and vacuum filtered. MPs were then identified using a dissecting microscope. Our 

findings indicate the presence of MP in all samples, with a higher concentration observed in rural 

squirrels compared to urban squirrels. To further investigate these results, the source and 

composition of the microplastics will be identified using IR spectroscopy. This technique allows 

us to determine the origin and type of microplastics, such as those from consumer products, 

industrial sources, or other environmental debris. By analyzing these patterns, we can classify the 

types of plastics found in the gastrointestinal tracts of squirrels, better understand the sources of 

contamination, and help MP exposure to specific environmental pollutants. 

 

 
 

Yuden Dorji  
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A COMPARISON OF DIVERSITY BY YEAR FOR RESIDENT AND MIGRANT 

SPECIES AT TOUCAN RIDGE ECOLOGY AND EDUCATION SOCIETY (TREES) IN 

BELIZE 

 

 Gavin M. Groshelle*, Madelyn T. Barlage*, Katie P. Waugh*, Peter J. Weinzierl*, Joseph 

C. Whittaker, Scandia, Cruz, Mathieu, and Vanessa Kilburn 

Concordia College, Gamma Gamma  

 

Toucan Ridge Ecology and Education Society (TREES) is a primary bird banding site in 

Belize, Central America. Nestled in the Maya Mountains, the site consists of 200 acres of jungle 

interspersed with sustainable agriculture. It is a small nonprofit organization focused on 

education and conservation. TREES became an official bird banding organization in 2015 and 

have been mist netting, banding, and collecting data on resident and migrant birds. We are 

examining this data in light of yearly variations of species population numbers and occurrences. 

For resident data we are looking for population variation year to year, and for migrant data we 

are looking for species as they pass through this area in Belize heading north to breeding sites 

and south to overwintering sites. This information is useful for monitoring species diversity and 

abundance, which are crucial for understanding bird behavior and effective conservation. A total 

of 119 resident species have been recorded from 2015 through 2023, and 44 migrant species 

recorded from 2022 and 2023. Common resident species seen each year include the American 

Pygmy Kingfisher, Melodious Blackbird, Moreletôs Seedeater, Squirrel Cuckoo, Red-capped 

Manakin, and White-collared Manakin. Common migrant species seen each year include the 

Kentucky Warbler, Hooded Warbler, Ovenbird, Red-eyed Vireo, Gray Catbird, and Yellow-

bellied Flycatcher. Data will be presented looking at year to year variation with resident species 

and timing of observations of migrating species. Our data highlight the importance of Belize as 

both a migratory corridor and a site of particularly high resident bird diversity. 

 

 

Katie P. Waugh, Madelyn T. Barlage, Gavin M. Groshelle, and Peter J. Weinzierl 
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TEMPERATURE-DEPENDENT STRUCTURAL DYNAMICS OF A MEMBRANE 

PROTEIN IN LIPID BILAYER MEMBRANES 

 

Kayla E. Hamilton*, Draven B. Reynolds, Conner Campbell, Patricia Loka, Ihsanne 

Demoh, Alejandro Diaz, Gabriel Mbey-Ogbonnaya, Dimitri Sourov, and Indra D. Sahu 

Campbellsville University, Alpha Beta 

 

The temperature-dependent structural and dynamic properties of a biologically important 

integral membrane KCNE3 involved in the regulation of potassium ion channels were 

investigated using continuous-wave electron paramagnetic resonance (CW-EPR) spectroscopy in 

combination of site-directed spin labeling. KCNE3 was reconstituted into POPC/POPG lipid 

bilayer vesicles to mimic a near-native membrane environment. MTSL Nitroxide spin labeling 

was performed at multiple sites on KCNE3 transmembrane domain (E3 L77C, E3 I76A L77C, 

E3V72A G73C, E3 F68A V70C, and E3 G73C), and these sites were studied across a wide 

temperature range (273K, 297K, 308K, 318K, and 325K). The EPR data demonstrated that 

increasing temperature induced significant changes in the mobility and rotational correlation 

times of the spin labeled sidechains, indicating significant temperature-dependent conformational 

shifts within the protein. These findings provide vital insights into the structural stability and 

functional flexibility of KCNE3 enhancing our understanding of its role in ion channel 

regulation. This study lays the groundwork for further exploration of the temperature-sensitive 

behavior of membrane proteins and their implications for cellular function. 

 

  

Kayla E. Hamilton 
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STUDYING ATRIAL FIBRILLATION DISEASE CAUSING MUTATION IN THE 

KCNE3 PROTEIN IN LIPID BILAYER MEMBRANE USING STRUCTURAL 

BIOLOGY TECHNIQUES 

 

Patricia Loka*, Beyza Bektasoglu, Conner Campbell, Draven B. Reynolds, Kayla E. 

Hamilton, Ihsanne Demoh, Alejandro Diaz, Gabriel Mbey-Ogbonnaya, Dimitri Sourov, 

and Indra D. Sahu 

Campbellsville University, Alpha Beta 

   

 Atrial Fibrillation (A-Fib) is a heart arrhythmic disease that causes rapid heart rhythm 

and improper heart functioning. It affects over 33 million people worldwide and its prevalence is 

believed to continue increasing in the coming years. This disease primarily arises from disruption 

in electrical activity due to improper ion transport by cardiac muscles. This misfunction is linked 

to mutations in the KCNE3 protein which interferes with the structural dynamics of the channels 

located in the outer membrane of the heart muscle cells. KCNE3 protein is a type 1 membrane 

protein, a voltage-gated potassium proteins in the KCNE family. It regulates the function of 

various voltage-gated potassium channels such as KCNQ1. It is expressed in the small intestines, 

colon, and in the human heart. Rare mutations in a single gene such as V17M and R53H in the 

KCNE3 membranes are associated with A-Fib. Understanding their associations is important in 

curative efforts to overcome this disease. Electron Paramagnetic Resonance (EPR) spectroscopy 

coupled Site-Directed Spin Labeling (SDSL) has been employed to determine structural and 

dynamic properties of KCNE3 due to the effect of A-Fib mutations. This study specifically used 

methanesulfonothioate spin label at the sites nearby A-Fib mutations to measure side chain and 

conformational dynamics of KCNE3 in the presence and absence of A-Fib mutations. Our results 

compared the central-line width and rotational correlation time between wild-type E3 and the 

disease-causing mutation to study their structural dynamic properties. This study will provide 

insight on how A-Fib mutations disrupt the proper function of KCNE3 during channel gating. 

 

 
 

Patricia Loka 
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A CONTINUATION OF EXPLORING WNT SIGNALING IN BREAST CANCER 

CHEMORESISTANCE 

 

Kyle McCreary*, Dane Budke, Keeley Cleghorn, and Catherine Steding 

Marian University, Gamma Eta 

 

 Breast cancer remains the most common cancer and the second leading cause of mortality 

in women. It is estimated that over 300,000 new cases will be diagnosed for 2025 in the United 

States alone. Given the significant clinical importance of breast cancer, investigations into its 

development and progression remain essential. The development and progression of the majority 

of cancers have been correlated with aberrant proliferative signaling due to the combination of 

losses in regulation and gains in growth. WNT signaling is of particular interest in cancer 

because it specifically has an influence on both proliferative and metastatic potentials. Within 

both the canonical and noncanonical pathways, changes in WNT mediators have been correlated 

with advanced or refractory disease. Despite the study of WNT in a wide range of cancers, much 

remains to be explored and understood in areas of chemoresistance. Preliminary investigations 

suggest that changes in WNT mediators could have a significant impact for cellular growth and 

efficacy of treatment long-term. WNT antagonists as part of combinatorial therapeutics have the 

potential to overcome or mitigate chemoresistance caused by changes in the signaling pathway. 

This study furthers the work of previous studies seeking to elucidate the role for WNT signaling 

in chemoresistance. Noteworthy differences were identified in both proliferation and viability 

when WNT mediators are targeted in tandem with paclitaxel treatment. Through the optimization 

of CRISPR-Cas and knockdown plasmids to suppress WNT mediators ɓ-catenin and TCF, this 

study provides a foundation for further investigations. Overall, these findings demonstrate the 

ongoing need for targeted investigations into specific mediators of WNT signaling in 

chemoresistance.  
 

 

 

Kyle McCreary 
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DIETARY PREFERENCES OF SMALL FISHES OF THE RED RIVER BASIN 

 

Alex McPhee*, Al Sterling and Michael R. Bush 

Concordia College, Gamma Gamma 

 

With the development of spreading anthropogenic facilities, row-crop agriculture, and the 

general loss of many water sequestering prairie grasslands in the Red River Valley, some studies 

have shown resounding effects on the surrounding ecosystems and their inhabitants. Less 

attention has been paid to the ichthyofauna in river systems near these terrestrial changes; 

therefore, the basis of this research is to investigate whether prey preference of small fishes of 

the Red River watershed are impacted by land use on the surrounding terrestrial landscape. To 

answer this question, five representative small fish species are sampled across three different 

rivers in the Red River watershed using a combination of backpack electroshocking, dip netting, 

and minnow traps. Sampled fish are dissected in the lab, and food items present in their GI tracts 

are identified and counted. Land use surrounding the sample sites is analyzed in ArcGIS Pro 

using land cover Data from the USGS and will be analyzed in tandem with fish and prey 

taxonomy. A few more years of data collection will be required to come to more meaningful 

conclusions, but our current project presents some initial trends after the first year of data 

collection.  

 

 

Alex McPhee 
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OPTIMIZING STUDENT RESOURCES THROUGH DATA-DRIVEN INSIGHTS AND 

GENERATIVE AI 

 

Casey Peavler, and Bang Huang 

University of Pikeville, Beta Xi 

 

 Abstract embargo. 
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SOIL COMPOSITION OF LIVESTOCK PASTURES AT DARAKUTA RANCH  
 

Eleanor Puzzo*, Seema Tian, Linnea French, Joseph C. Whittaker, Michael Bush, and 

Jennifer Sweatman 

Concordia College, Gamma Gamma 

 

 Livestock grazing significantly impacts soil nutrient composition, which is critical for 

sustainable agricultural practices. At Darakuta Ranch, near Gichameda, Tanzania, traditional 

Maasai cattle farming practices are employed, with Sakuma cows grazing on dedicated pastures. 

This research compares two pastures: a recently established site exposed to intensive grazing 

since January 2024 and an older pasture that has remained largely undisturbed for two years. The 

aim was to evaluate how grazing duration and intensity affect soil nutrient levels, particularly 

nitrogen (N), phosphorus (P), and potassium (K), which are critical for plant growth and pasture 

management. To evaluate the soil health of each pasture, soil samples were collected from both 

pastures using a 6-inch soil probe. The samples were analyzed for nitrate, phosphorus, 

potassium, and pH levels using Rapitest soil test kits. The results indicated lower nutrient levels 

in the newer pasture, with nitrogen and phosphorus frequently showing depletion or deficiency. 

In contrast, the older pasture presented higher nutrient concentrations, including a surplus of 

nitrogen. Potassium levels varied but trended toward adequacy in the older field. Prolonged 

exposure to livestock manure appeared to enhance soil nutrient content over time, particularly in 

relation to nitrogen and phosphorus. Conversely, the newer pasture experienced soil compaction 

due to frequent trampling, potentially limiting nutrient availability. These findings underscore 

the importance of regulating grazing intensity to maintain soil health and support long-term 

agricultural productivity. Further research should refine sampling methodologies and explore 

additional factors, such as compaction and organic matter decomposition, which may influence 

nutrient dynamics in grazing systems. 

 

 

Eleanor Puzzo 
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IMPACT OF LAND USE PATTERNS ON BIRD CALL DIVERSITY IN DARAKUTA 

RANCH, TANZANIA 

 

Ella Shinn*, Gavin Groshelle*, Peter Weinzierl*, Cameron Whittaker, Luke Young, 

Joseph. C. Whittaker, Jennifer Sweatman, Michael Bush 

Concordia College, Gamma Gamma 

  

 Bird diversity serves as a useful bioindicator for ecosystem health. They respond quickly 

to changes in habitats resulting from a variety of human influences, including pollution, 

agriculture, and climate changes. As land use patterns change, it is essential to understand how 

varying degrees of human activity can impact avian diversity and vocalization patterns. In this 

study, we investigate the relationship between land use patterns and bird call diversity at 

Darakuta Ranch, Tanzania. Darakuta is a large cattle ranch that sits in the Great Rift Valley 

between Serengeti and Tarangire National Parks. We hypothesized that undisturbed areas with 

greater canopy coverage would have higher diversity of bird species. To test this, we selected 

and surveyed three locations with varying levels of human disturbance. We conducted two 

surveys per day, in the morning and evening, over three days for a total of six surveys per 

location. Each survey occurred at 6:30 AM and 6:30 PM. At each site, our team divided into 

pairs and recorded bird vocalizations using the Merlin app (Cornell Lab of Ornithology) and 

visually identified bird species seen. We analyzed the bird calls in relation to time of day, 

location, weather conditions, and canopy coverage to make inferences as to the diversity of bird 

species at Darakuta Ranch. Preliminary findings suggest that sites with minimal human 

disturbance and higher canopy coverage support greater bird diversity. These results contribute 

to understanding how land management practices influence avian biodiversity. Our findings can 

inform conservation strategies within Darakuta Ranch and broader efforts to protect bird 

diversity in Tanzania. 

 

Ella Shinn, Peter Weinzierl and Gavin Groshelle 



[55] 
 

CHARACTERIZING NESTING AND FORAGING BEHAVIORS OF GRAY 

SQUIRRELS (SCIURUS CAROLINENSIS) AND RED SQUIRRELS (TAMIASCIURUS 

HUDSONICUS) IN AN URBAN ENVIRONMENT 

 

Katie P. Waugh*, Maia Lieske, Glory Godwin Lekashu, and Joseph C. Whittaker 

Concordia College, Gamma Gamma  

 

 Urban development causes habitat fragmentation which can disrupt ecosystems and the 

organisms that inhabit them. Through interruption of species movement, fragmentation causes 

species to react by modifying their behavior, habits, and specialization. Concordia Collegeôs 

campus is home to Eastern Gray Squirrels (Sciurus carolinensis), American Red Squirrels 

(Tamiasciurus hudsonicus), and Northern Flying Squirrels (Glaucomys sabrinus). The significant 

amount of human activity, accessibility of both natural and anthropogenic food sources, and 

availability of natural and anthropogenic nesting, or drey, sites make campus an ideal location 

for observing effects of urbanization on foraging habits and movement patterns of these squirrel 

species. The convenience of alternate, anthropogenic food sources may influence the patterns 

and ways in which squirrels forage throughout the day. In order to analyze these effects, we used 

live-trapping and radio telemetry to track squirrels across campus, which allowed us to document 

their locations and behavior. We also monitored the usage, characteristics, locations, and density 

of gray squirrel dreys throughout Concordiaôs campus. Using ArcGIS, we spatially analyzed the 

dreys on campus and telemetry data of squirrel movement going back to 2014 in comparison to 

the locations of different anthropogenic food sources. Examination of the results showed a 

predictable relationship between drey locations and foraging telemetry locations on campus in 

comparison to garbage cans and dumpsters. Our results indicate these anthropogenic food 

sources have a significant effect on the movement patterns and nest use of urban squirrels. 

Further research could explore the long-term effects of these behavioral shifts on squirrel 

populations and urban ecosystems.  

 

Katie P. Waugh 



[56] 
 

THE EFFECTS OF BENZENE AND UV-B RADIATION ON CALCIUM OXALATE 

(CAOX) PRODUCTION IN SANSEVIERIA TRIFASCIATA USING 

SPECTROPHOTOMETRY FOR CAOX QUANTIFICATION 

 

Sarah Boyd*  

Evangel University, Beta Eta 

 

Sansevieria trifasciata (snake plants) can absorb certain airborne pollutants such as 

benzene, formaldehyde, and trichloroethylene. However, snake plants, like other angiosperms in 

the Araceae family, produce calcium oxalate (CaOx) crystals that help with the regulation of 

calcium levels in tissues and organs. The CaOx crystals appear as needles so that when the plant 

is damaged, these crystals shoot into the soft tissue and embed in the oral cavity of the predator. 

CaOx crystals are formed in cells called crystal idioblasts. Crystal idioblast function may be 

affected by benzene or high levels of UV-B radiation, two common mutagens, that could 

gradually damage the end of the idioblasts causing an excess amount of water to flood the cell 

and slowly deplete function after small raphides (crystalline structures within the idioblasts) 

accumulate around the cell wall. Assuming that these mutagens only affect the function of the 

crystal idioblasts, we can decrease the overall toxicity of snake plants by adjusting the amount of 

benzene or UV-B radiation the snake plant is exposed to. Results indicated a slight decrease in 

the amount of CaOx produced in the snake plants exposed to carcinogenic environments. Though 

unknown error showed to disrupt the root cause of the initial decrease in CaOx production, the 

quantification of CaOx by UV-vis spectrophotometry was a success. The plants receiving 

mutagenic properties exhibited drier leaves than the control group. Calcium regulation may play 

a role in the plantôs ability to retain moisture. CaOx is a major substance found in kidney and 

bladder stones. Further research could correlate issues of mutagenic/carcinogenic properties in 

the body with the observation that the addition of carcinogens on snake plants may reduce its 

water retention capabilities. 
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ASSESSING THE PREY CONTENTS IN NORTHERN SAW-WHET OWL PELLETS IN 

FARGO, NORTH DAKOTA 

 

Madelyn T. Barlage*, Katie P. Waugh*, Peter J. Weinzierl*, Gavin M. Groshelle*, and 

Joseph C. Whittaker 

Concordia College, Gamma Gamma  

 

 Northern Saw-whet owls (NSWO) are the smallest owl in North America. Their primary 

habitat is forested areas that they inhabit year-round. The NSWOôs diet consists mostly of small 

mammals but have been known to take prey items considerably larger than themselves. 

Approximately a day after consuming their prey NSWOs will form a pellet as a byproduct of 

their prey digestion. This is seen in many bird species such as owls, raptors, herons, corvids and 

many more and are formed from the undigested debris such as hair, feathers and bones. Owl 

pellets are used with sampling of small animal populations in an area as owls are unbiased 

opportunistic hunters that prey on what is available, and their pellets show higher species 

richness than conventional trapping methods. In December of 2024, approximately 80 pellets 

were collected by a local owl expert and donated to Concordia Collegeôs Elsie Welter Natural 

History Museum. These pellets were dissected by students from the Mammalogy and 

Ornithology classes and data were collected from them. Number of prey items, presence or 

absence of skull(s), order, family, subfamily, and species of prey item, and presence of post 

cranial bones were all documented. Fifty-one out of the 80 pellets have been dissected thus far. 

Of these pellets, 36 contained at least one skull. We have identified 34 Peromyscus spp., 10 

Microtus pennsylvanicus, two Blarina brevicauda, and 1 Clethrionomys gapperi. Using the 

pellets from NSWOs we can estimate the population ranges and sizes of the small mammals in 

the area. 

 

 

 

Peter J. Weinzierl, Madelyn T. Barlage, Gavin M. Groshelle, and Katie P. Waugh 
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 COMPARING THE DIFFERENTIATION OF WHITE-FOOTED MICE (PEROMYSCUS 

LEUCOPUS) FROM DEER MICE (PEROMYSCUS MANICULATUS) THROUGH 

ANALYSIS OF THEIR SALIVARY AMYLASE AND CELLULOSE ACETATE GEL 

ELECTROPHORESIS AND MORPHOLOGICAL MEASUREMENTS 

 

Kylie Brenny* and Joseph Whittaker 

Concordia College, Gamma Gamma 

 

 Recent climate warming in northern regions has enabled the northern expansion of the 

white-footed mouse (Peromyscus leucopus). This expansion northward has resulted in increased 

habitat overlap with the deer mouse (Peromyscus maniculatus) in the midwest region (Myers et 

al. 2009; Prado et al. 2022; Stephens et al. 2014). These species are remarkably similar in niche, 

morphology, and history, and as such, this increased overlap would be expected to create 

selection pressure for the species to diverge to reduce competition (Millien et al. 2017), although 

this is not always the case (Garcia-Elfring et al. 2017). The ability to differentiate between these 

species is not only ecologically interesting, but also important due to the diseases carried by each 

species, P. leucopus being the primary natural reservoir for Lyme disease (Barbour et al. 2015) 

and P. maniculatus serving as a primary reservoir for hantavirus (Childs et al. 1994). Previous 

methods using ear measurements have seen shown to be unreliable (Stephens et al. 2014), 

however current methods using cellulose acetate electrophoresis of salivary amylase has shown 

to be a reliable way to differentiate between these two mouse species. Samples are stamped on 

cellulose acetate plates and run with electrical current. After exposure to starch agar and 

visualization with iodine, areas of digested starch form bands that are used to identify whether 

the sample belongs to P. leucopus or P. maniculatus. Results for this research are on-going, and 

methods are being improved to develop consistency of band formation. 
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COMPARATIVE ANALYSIS OF LOCOMOTOR ENDURANCE IN SEXUAL AND 

UNISEXUAL AMBYSTOMA SALAMANDERS 

 

Rob Denton, Jessica Castetter*, Bethanie Majewski, and Gabriela Bilbrey 

Marian University, Gamma Eta 

 

 Unisexual salamanders in the genus Ambystoma are a polyploid, all-female lineage that 

reproduce by kleptogenesis. Previous research has shown significant differences in locomotor 

endurance between unisexual and sexual Ambystoma species, with evidence suggesting that 

unisexual salamanders have reduced dispersal distances (Denton et al 2017). To further 

generalize these patterns, locomotor endurance was assessed in four salamander groups: 

Ambystoma laterale (LL), A. jeffersonianum (JJ), unisexual Ambystoma biotype LJJ, and 

unisexual Ambystoma biotype LLJ. LL and JJ represent sexually reproducing species, while LJJ 

and LLJ are unisexual salamanders with distinct chromosome compositions. Each salamander 

was housed under standardized laboratory conditions (~11ÁC) and fed two days prior to testing. 

Trials involved acclimation to room temperature, then treadmill endurance assessments with 

periodic righting response tests. Salamanders that failed the righting response test were removed 

from the trial and returned to cold storage. Endurance performance was quantified based on 

distance traveled and laps completed. Sexual salamanders exhibit greater locomotor endurance 

than unisexual counterparts, with A. jeffersonianum traveling the farthest on average. Among 

unisexuals, LJJ demonstrated slightly higher endurance than LLJ, though both exhibited reduced 

performance relative to sexual species. These trends align with previous research (Denton et al 

2017), reinforcing the hypothesis that unisexual salamanders have decreased locomotor capacity 

due to physiological constraints. Further analysis is needed to determine the extent of these 

differences; however, evaluating specific subtypes of sexual and unisexual salamanders provides 

valuable insights into how genetic composition influences locomotor endurance.  

 

Jessica Castetter 
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IDENTIFICATION AND CHARACTERIZATION OF TWO UNDERSTUDIED BLIND 

CAVE FISH POPULATIONS IN PHONG NHA ï Kԍ BêNG NATIONAL PARK, VI֒T 

NAM 

 

Jackson Hoover*, and Dean A. Wiseman 

Marian University, Gamma Eta 

  

 This study investigates two previously undocumented populations of blind cavefish in the 

Tiger Cave System of Phong Nha-KԎ B¨ng National Park, Vi֓t Nam. The research aimed to 

establish whether these populations represent a distinct species or variants of known cavefish 

species in the region. Morphological data, including standard lengths, pre-anal length, and dorsal 

fin length were collected using non-invasive techniques in the field. 

Comparative analysis with existing Vietnamese cavefish datasets revealed some 

morphological alignment, but many of the measurements indicate the species are inconsistent 

with already documented species. These findings are not surprising as connectivity between 

cavefish populations across hydrological networks is expected and highlights their adaptations to 

troglodytic environments, especially within a particular genus. Additionally, this study 

underscores the importance of integrating morphological and molecular approaches to unravel 

biodiversity in subterranean ecosystems. This work contributes to conservation strategies by 

enhancing our understanding of species distribution and resilience in sensitive karst habitats. 
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INFLUENCE OF GENETIC DIVERSITY ON METABOLISM AND IMMUNE 

RESPONSE TO A KETOGENIC DIET 

 

Theodora Osborne*, Gillian Hughes, Kate Stack, Wenxuan Dong, Kevin Schwartz, and 

Margaret Alexander 

Evangel University, Beta Eta 
 

Mice on ketogenic diets have differing immune responses than mice on control diets, 

partially due to the effects of microbiota change that occurs with diet. Ketogenic diets elevate 

levels of ketone bodies, such as beta-hydroxybutyrate (BHB), through the rate limiting enzyme 

HMGCS2. BHB influences immune responses both directly and via alterations to the gut 

microbiotaôs composition. Both ketogenic diets and exogenous delivery of BHB reduce the 

severity of multiple sclerosis models in mice. The goal of this study is to examine differences in 

metabolism and immune response in genetically diverse mice on a ketogenic diet to help 

understand how genetic variation influences response to this diet. In this study, weight and BHB 

blood concentrations were recorded over time, and the ileum and colon lamina propria were 

analyzed to show variations in immune T cell populations with different host genetic 

backgrounds. Our data show that there are differences in ketogenic diet responses based on host 

genetics, possibly related to certain sites of HMGCS2 protein sequence. The mouse group with 

two genetic amino acid changes in HMGCS2 had significantly higher overall ileum and colon T 

cell levels compared to all other types of mice, but mice with one amino acid difference at a 

different site did not have significantly different immune response compared to the mice with no 

HMGCS2 code changes. This suggests that the specific amino acids alterations in HMGCS2 can 

influence immune cell levels. However, this will need to be confirmed in further studies 

analyzing these mice on normal diets to characterize any baseline differences in immune cell 

levels, in addition to studies of mice modified to have specific amino acids in areas of interest. 

Overall, this study shows how immune cell responses to a ketogenic diet vary based on genetics, 

and how this may be correlated to HMGCS2 genetics. 
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DOCUMENTING SPACE USE AND OCCURRENCES OF RICHARDSONôS GROUND 

SQUIRRELS (UROCITELLUS RICHARDSONII), A RARE SPECIES VULNERABLE TO 

HABITAT FRAGMENTATION 

 

Peter J. Weinzierl*, Katie P. Waugh*, and Joseph C. Whittaker 

Concordia College, Gamma Gamma 
 

Richardsonôs Ground Squirrels (RGS) (Urocitellus richardsonii) are a rare and declining 

species in Minnesota that require specific habitat characteristics. These colonial and gregarious 

squirrels are under threat of habitat loss and fragmentation, as well as persecution. As ecosystem 

engineers, RGS burrowing cycles soil nutrients and provides habitat for diverse wildlife. Unique 

to RGSs is the need for short grass typically associated with regular grazing. This habitat is 

becoming increasingly fragmented and isolated. We conducted live trapping at previously 

documented populations at three total sites in Clay and Polk counties in northwestern Minnesota. 

We set 8 to 10 tomahawk-style live traps near presumed RGS burrow entrances at each site. 

Captured animals were tagged with passive integrated transponder (PIT) tags in addition to 

collecting hair samples for future DNA analysis. We captured 28 RGSs throughout the three 

sites; however, 25 of these individuals were caught at a single site, a private ranch in Clay 

county. We were only able to calculate a population estimate at this site, where we estimated 

between 25 to 39 individuals. We captured two individuals at the site in Polk County and one at 

the other Clay County site. At the private ranch in Clay County, we radio collared five 

individuals, four females and one male. Spatial data were collected and analyzed using ArcGIS 

to evaluate habitat use of individual RGSs. Telemetry data indicate high philopatry and 

highlights their vulnerability to habitat fragmentation. Our data emphasize the necessity of 

preserving prairie ecosystems and the importance of connectivity. Occurrences of these species 

are in areas that probably do not have long-term viability unless they can be protected and 

offered specific management for this rare species. Additionally, we will be examining the DNA 

samples to look at genetic diversity which could be indicative of long-term survival of species in 

Minnesota. 
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SLOW BLUE FIREFLIES? GENOMIC ANALYSIS OF PHOTURIS SP. 

 

Xochitl Martin, Sarah Travis, and Olivia Zimmerman* 

Marian University, Gamma Eta 
 

The Slow-Blue fireflies, Photuris caerulescens, were rediscovered a decade ago, though 

insufficient data exists on the speciesô distribution, threats, population, and conservation status. 

Recent observations in Indiana identified fireflies with a distinct, slow, green glow, similar to P. 

caerulescens, but were located far from their known habitats in Wisconsin and Minnesota. 

Working with The Indianapolis Zooôs Global Center for Species Survival and its partnership 

with the International Union for Conservation of Nature (IUCN) Species Survival Commission, 

this project aims to shed light on the obscurity of Photuris caerulescens. Genetic sequencing and 

analysis can determine if the unknown fireflies found in Indiana are the same species, Photuris 

caerulescens, found in Wisconsin and Minnesota. If not, how genetically different are they? 

Sequencing of the COI mitochondrial gene and BLAST alignment were used to compare the 

unknown fireflies to other Photuris species, including P. quadrifulgens, P. pensylvanica, P. 

lucicrescens, and P. tremulans Phylogenetic analysis reveals that the samples may be closely 

related to P. quadrifulgens, P. pensylvanica, and other species of Photuris. Further research, 

including whole genome sequencing, is necessary to improve reference genomes and accurately 

identify the unknown species. 
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INVESTIGATING THE FORAGING ACTIVITY OF COMMERCIAL BOMBUS 

IMPATIENS COLONIES IN ORCHARD AND HIGH-TUNNEL AGRICULTURAL 

SETTINGS IN THE APPALACHIA PLATEAU 

 

Daniel Flores* and Byron Meade 

University of Pikeville, Beta Xi 
 

As land fragmentation and human encroachment increase in North America, natural 

habitats for pollinators are being threatened. The Bureau of Land Management estimates that 90 

percent of our native meadows have been destroyed for a variety of purposes. Bombus impatiens, 

the common eastern bumble bee, is among North Americaôs most formidable pollinators. 

Although formidable, the population of Bombus spp. has seen a steady decrease over the last 

decades, with a few of its native relatives slipping into protected statuses. This study aims to 

uncover the efficacy of commercial hives as a management tool by deploying two commercial 

Bombus colonies in apple orchards (Malus domestica), high-tunnel tomato farms (Solanum 

lycopersicum), and a young successional forest as our control as it is a dominant ecosystem in 

Kentucky. 300 Bombus impatiens were RFID tagged from six different Koppert Naturpol bee 

colonies and recorded ~11,700 unique entries/exits over two weeks per location. We used 

RStudio to analyze our colonies and found higher mean rates of activity in our high-tunnel 

tomato farm (12.16 activities per hour), outperforming our apple orchard (8.74 activities per 

hour), as well as our young successional forest (9.14 activities per hour). Moreover, we found 

that our tomato farm also had significantly more counts of unique entries/exits against our apple 

orchard and young succession forest, p-value = 0.0112. 
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ASSESSING MICROPLASTIC CONCENTRATIONS AND COMPOSITION IN THE 

GASTROINTESTINAL TRACTS OF URBAN AND RURAL TREE AND GROUND 

SQUIRRELS (SCIURIDAE). 

 

Fatima Mohammed, Yuden Dorji*, Favziya Rasulova, Mubina Rasule, Sharon Mac-

George Nwabi, Joseph C. Whittaker, Jennifer Sweatman, and Graeme Wyllie 

Concordia College, Gamma Gamma 
 

Research indicates that small plastic particles, or microplastics (MP), are a significant 

threat to ecosystems, wildlife, and human health. These particles can cause gastrointestinal 

blockages and abrasions and jeopardize an animalôs digestive health, behavior, and survival. MP 

ingestion can disrupt an animalôs natural feeding behavior, culminating in diminished nutrient 

acquisition and, in severe cases, malnutrition or starvation. MPs impact digestion and behavior in 

affected animals.  We aim to uncover the impact of behavioral differences and location (urban or 

rural) on MP contamination in squirrels. These findings will contribute to a better understanding 

of how feeding behavior and habitat influence MP contamination in mammals and other fauna. 

Digestive tracks from salvaged squirrels were digested using 10% KOH and vacuum filtered. 

MPs were then identified using a dissecting microscope. Our findings indicate the presence of 

MP in all samples, with a higher concentration observed in rural squirrels compared to urban 

squirrels. To further investigate these results, the source and composition of the microplastics 

will be identified using IR spectroscopy. The spectra will be compared to a database of known 

plastic polymers to identify the types of plastics present. Identifying the composition of these 

microplastics will help us understand the sources of contamination and how they might differ 

between environments. 
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UNGRADING 

 

Elizabeth Swafford* and Ryan Gipson 

Campbellsville University, Alpha Beta 
 

Students think that the primary goal of school is to get an A. Grading causes students to 

have less interest in learning and makes their learning more shallow. Therefore, many educators, 

schools and even universities has decided to do ungrading. Ungrading is where you eliminate the 

use of assigned points and letter grades in a course. For my research, one of my professors 

(Mr.Gipson) and I experimented with the idea of ungrading. In Mr.Gipsonôs college mathematics 

class we gave the students three quizzes over the semester. On these quizzes they could receive 

NR- ñneeds revisionò, S- ñSatisfactory, or E- Excellent. On these three quizzes we allowed the 

students to retake the quizzes two more times to see if they can improve their learning. In this 

presentation I will include data that will support our hypothesis. Our hypothesis isé ñIs there a 

significance in students retaking quizzes, and does it affect their exam grades positively? So far, 

from our research and data there is no clear significance that retaking quizzes affect the final 

exam grade. However, we do have more research and data to do in the near future! 
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DIGITIZATION OF CAMPBELLSVILLE UNIVERSITY HERBARIUM 

 

Mason Thompson*, Julio Benedicto P®rez*, Jonathan Moore, and Brenda Tungate 

Campbellsville University, Alpha Beta 
 

Herbaria are important repositories of plant specimens, containing information such as 

molecular data and changes in plant communities at local or biogeographical scales. The 

Campbellsville University Herbarium (CAMP) has a collection nearing 2,000 specimens, 

representing flora of Kentucky and surrounding states. However, the herbarium needs 

maintenance to allow students or scientists to access the specimens. Our primary objective was 

to organize the specimens and digitize our collection to be uploaded to an online database 

(SERNEC), documenting our workflow as we progress. Secondarily, we wanted to develop an 

infrastructure to promote student interest in expanding our collection. Finally, we were interested 

in comparing our Taylor County, KY records to those in online plant databases, as well as 

surveys of Clay Hill Memorial Forest. Current progress includes organization of specimens, 

development of a digitization workflow, and capture of images. Also, after consulting the 

Tennessee-Kentucky Plant Atlas, we discovered that over one hundred species in our collection 

were not represented in their database for Taylor County. 
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CYTOTOXIC EFFECTS OF ANTHRACYCLINES IN E. COLI 

 

Trevor Hanson*, Gabriel Maurer*, Kennedy Chesser*, and Janna Mei Smith* 

Campbellsville University, Alpha Beta 
 

Over the last half century, anthracyclines (doxorubicin and epirubicin) have represented 

one of the most used anthracyclines interact with DNA in a very complex manner. The major 

anthracycline anti-tumor function is thought to be accompanied by an inhibition of DNA 

Topoisomerase II activity, which will cause double stranded breaks at a target site. Studies in our 

lab have shown that anthracyclines are mutagenic and cytotoxic in bacteria (Salmonella 

typhimurium and Escherichia coli) and can induce intrachromosomal recombination events in 

the yeast Saccharomyces cerevisiae. The objective of this study is to accurately assess the vital 

role of an anthracycline as an anti-cancer drug. Wild type E. coli cells were exposed to either of 

two anthracycline based chemotherapeutic cocktails: (doxorubicin, cyclophosphamide, and 

cisplatin) and (epirubicin, cyclophosphamide, and cisplatin). Cell viabilities were determined for 

each set of chemical mixtures. These studies will provide information about the effectiveness of 

these cocktails. 
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WHEREôS THE ME IN STEM 

 

Katherine Droese, Natalie Edmisten, Cassie Mitchell, Catrisô McDonald, Run Eng*, Sarah 

Justice, Amanda Duba Pratt 

Marian University, Gamma Eta 
 

This project addresses the need for representation in science, technology, engineering, 

and mathematics (STEM) by employing the power of visual storytelling. Many underrepresented 

communities face barriers to entering STEM fields due to a lack of visible role models and 

inclusive representation. By equipping artists with the tools to create compelling visuals, this 

initiative highlights the contributions and career paths of diverse STEM professionals, fostering 

inspiration and belonging among young learners.  

The project centers on the design of high-quality posters and murals featuring STEM 

professionals from a variety of backgrounds, with a focus on amplifying diverse perspectives. 

These posters will be displayed at Marian University and distributed to K12 schools, 

encouraging students to see themselves reflected in STEM careers. Outreach efforts will include 

interactive experiments, creative workshops, and discussions, connecting art and STEM in 

dynamic, accessible ways.  

A multidisciplinary team of Marian University students in art and science are 

collaborating on this initiative, conducting research, and transforming it into impactful visuals 

and programming. Three student artists have developed visuals that effectively communicate 

STEM stories, and two biology students have worked to ensure accuracy and relevance and 

compile biographical information on the individuals. This hands-on experience will prepare 

students for interdisciplinary work and demonstrate the value of collaboration between art and 

STEM. By uniting art and education, this project not only addresses barriers to representation but 

also creates opportunities for artists to contribute meaningfully to STEM education and outreach. 
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USING AUNPS TO DEVELOP LATENT FINGERPRINTS 

 

Ava Garret* 

University of Indianapolis, Rho 
 

This project was created by using HAuCl4 solution at different concentrations to develop 

invisible fingerprints and a synthesized bio-ink by forming gold nanoparticles on different 

surfaces in order to test how low of a concentration will work on different surfaces to potentially 

save money in forensic applications. Additionally, the final results were examined under a 

scanning electron microscope to try to visualize the size of the nanoparticle groups as well as 

tested with UV-Vis to prove nanoparticles did in fact form on the ridges of the fingerprints. 
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DEVELOPING DNA BARCODES FOR SPECIES IDENTIFICATION OF NORTH 

AMERICAN AZALEAS 

 

Kailynn Berger, Elizabeth Piercy, Zoe Hogue*, Elizabeth Hasenmayer, and Sarah Justice 

Marian University, Gamma Eta 
 

North American azalea species (Rhododendron) are native to the Appalachian Mountain 

range [1]. Studies of these species are limited by a lack of any published whole genome 

sequences. This project aims to address a challenge in our effort to sequence the genomes ï 

species identification. These azaleas look nearly identical at the organismal level, making it 

difficult to identify the species. Given the importance of precise identification for successful 

genome sequencing and comparative genomics, resolving this issue is essential in advancing the 

research objectives. 

DNA barcoding is a molecular method that uses a short species-specific genetic marker 

to identify a species [2]. This approach has been successfully applied to identification of plants, 

particularly in cases where morphological characteristics are insufficient for distinguishing 

between closely related species [3]. Canonical barcodes typically used for plant species have 

only a ~42% accuracy differentiating between Rhododendron species [4] and therefore other 

barcodes need to be identified. For the azalea collection at Taylor University, DNA barcoding 

would allow for differentiation between the 10 species present on campus. We will begin this 

project by sequencing barcode regions of plants whose species are known and will publish the 

sequences on NCBI. 

Important outcomes of this project include providing a genomic method for identifying 

the species of any unknown azalea in the garden. Utilizing DNA barcoding establishes an 

identification method that can be applied to other collections of azaleas, contributing to broader 

breeding and research efforts on Rhododendrons. Finally, the data generated from this project 

has educational value, allowing students to engage with modern molecular techniques and 

bioinformatics tools. 
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THE EFFECT OF HAVING SUCROSE AS AN ALTERNATIVE ON VOLUNTARY 

ALCOHOL INTAKE IN ALCOHOL-DEPENDENT AND CONTROL, NON-

DEPENDENT MICE 

 

Luna Holley*, Dr. Howard C. Becker, and Marcelo F. Lopez 

Marian University, Gamma Eta 
 

Background Alcohol use disorder (AUD) is a significant medical issue marked by 

persistent alcohol consumption despite adverse consequences. In the U.S., over 3 million cases 

are reported annually, highlighting its public health impact. This study aims to elucidate 

behavioral aspects of addiction related to choice by evaluating alcohol and sucrose preference in 

mice with alcohol dependence induced by chronic intermittent ethanol (CIE) vapor exposure. It 

is hypothesized that CIE-exposed mice will exhibit higher alcohol drinking and a stronger 

preference for alcohol over sucrose compared to controls. Methods: The study involved 48 

C57BL/6J mice (24/sex). Mice had access to 15% ethanol and 1% sucrose solutions for two 

hours daily to establish baseline preferences. Throughout the study, mice were never deprived of 

food or water. After baseline assessment, mice were categorized into control and CIE groups 

based on their initial preferences and intake levels. CIE-exposed mice underwent a week of 

alcohol vapor exposure, while controls were exposed to air. Subsequently, both groups resumed 

alcohol vs. sucrose intake for five days, repeating this cycle to observe changes in alcohol intake 

and preference due to CIE exposure. Results: After the first cycle of the CIE exposure, CIE male 

mice had a higher alcohol intake and preference for alcohol vs. sucrose than the control male 

mice. For the females, there was no significant difference in alcohol intake between the control 

and CIE mice in Test 1. Conclusions: The study is ongoing, and we plan to gradually raise the 

sucrose concentration to further evaluate alcohol intake and preference in CIE and control mice. 

It is expected that insights collected from this study will contribute to a deeper understanding of 

the correlation between substance preference and addiction, potentially informing future 

therapeutic strategies for AUD. 
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Keynote Speaker 
 

 
 

 

Axolotl Tales of Neoteny and Regeneration 

 

Dr. Randall Voss 

 

Randal Voss completed a BS degree from Francis Marion University, a MS thesis at 

Western Carolina University, a PhD at Clemson University, and postdoctoral work at UC-

Davis. Randal moved his lab from Colorado State University to University of Kentucky in 

2002. Randal is currently a Professor in the Department of Neuroscience and Spinal Cord 

and Brain Injury Research Center. He also directs the Ambystoma Genetic Stock Center, a 

National Institutes of Health (NIH) P40 Research Resource Center that provides axolotl 

salamanders to researchers nationally and internationally. Randal and his students have 

published over 100 papers across multiple research disciplines, including ecology, evolution, 

genetics, genomics, endocrinology, neuroscience, and developmental biology. His talk will 

focus on two of the axolotlôs most interesting characteristics, its non-metamorphic life 

history and amazing ability to regenerate whole organs, including the tail, limbs, brain, and 

spinal cord. 
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McKenzie McGee, Alpha Beta, Campbellsville University 

 

McKenzie McGee has been a member of the Alpha Beta chapter, where she has served as both 

secretary and president. Her contributions to the chapter's success/growth can hardly be 

measured; under her leadership, participation and excitement among officers and members 

increased greatly. This change was brought about not by ordering people around but by leading 

from the front. McKenzie does not ask anything of anyone that she would not do; she is first to 

arrive and last to leave. No matter how full her hands get with balancing class and 

extracurriculars, she never fails to have a smile and a kind word to share. Outside of classes, 

McKenzie is on the archery team, she is an RA, she is a worship leader, she is a freshmen 

mentor, and she is the secretary for the Green Minds club. When it came to planning the national 

convention, nobody worked harder or did more than Mckenzie. She did not get discouraged 

when unexpected roadblocks came up but bounced back and adapted. On top of planning the 

convention, she was doing her own research, which she is presenting at this convention. She only 

joined Sigma Zeta last year, but her impact has been immense on both our chapter and our 

university. 
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