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Research Activities

• Snow Chemistry: Researching Apun
• Basic Chemistry
• Climate Change
• Indigenous Science

• Arctic Microbe Project
• Indigenous Science
• Microbiology 
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Students Draw on Local, Traditional, and Scientific Resources

Researching Apun: A culturally responsive chemistry 
research unit for college students in Arctic Alaska



Researching Apun (Iñupiaq for fallen snow)Section Activity
Information Gathering Listened to Iñupiaq Elder stories

Gathered sources: articles, books, etc.

Interviewed community members

Snow Chemistry POGIL (guided inquiry)

Summarized knowledge and developed a research 
question

Collecting snow and 
analyzing data

Designed experiment for snow sampling

Session with Arctic Researcher

Collected snow

Performed chemical snow measurements

Completed data analysis
Communicating results 
to community

Students presented their snow chemistry project 
stories and reflections

Researching Apun: A culturally responsive chemistry 
research unit for college students in Arctic Alaska
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Researching Apun: A culturally responsive chemistry 
research unit for college students in Arctic Alaska

Student 1: Caribou Migration in Utqiaġvik

Elder talk
Caribou dig through 
layers of snow to find water

Connections
Personal experience with 
hunting

Research Question
What are the differences in chloride concentration based on 
proximity to caribou herds and snow depth?



Spencer, Maxwell, Erickson, Wall, Nicholas-Figueroa, Pratt, Shultz, J. Chem. Educ. In Press. 

Researching Apun: A culturally responsive chemistry 
research unit for college students in Arctic Alaska
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Snow Depth vs Ion Concentration in Utqiagvik, AK
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Student 2: Concentration of Ions (site #11)



Student Speakers
• Joyce Stotts
• Daphne Muller
• Garrett Taylor
• Ana Stringer
• Kimberly Pikok



Joyce Stotts Iḷisaġvik College Student

• Born in Anchorage and raised in Utqiaġvik
• Introduced to research in basic chemistry class
• Summer work with the National Ecological 

Observatory Network (NEON)
• Trapping mosquitos and beetles
• Plant observations
• Photos for area leaf index

• Fall 20 22 and Spring 20 23
• Chemical analysis of snow
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Daphne Mueller and Garrett Taylor
Ilisagvik College Opportunities 

- Dual credit courses for high school students
- Get a head start on degrees
- First introduction to research
- Continued work into college



Arctic Microbes: Easing Into Research

- Lab Skills
- Culturing
- Technological 

trainings
- Pipetting, accurate 

measuring, etc.
- Mentorship
- Communication
- Scientific jargon



Arctic Microbes: What We Found

- Sequenced DNA extracted from soil samples
- Wide range of microbes
- Cthoniobacter flavus (blue bar) consistently found across all layers: contributes to release of CO2 from soil1
- Mycobacterium simulans (green bar) dominated permafrost: can cause pulmonary disease2



Arctic Microbes:
Presenting Research

American Society of 
Microbiology 
San Francisco, CA, June 2019

University of Alaska Fairbanks, One Health Conference, 
2021

Other presentations
- Diversity Consortium Program Virtual Symposium, 2020
- CHEM 481 Chemistry Seminar Spring 2021



Projects at the University of Alaska Fairbanks

American Fisheries 
Society Alaska Chapter, 
March 2021



Daphne’s Future Plans

- Finishing senior thesis: “Microbial community diversity in sediment and water 

from the Chena River”

- Graduating Fall 20 22 (December)

- Gain more experience!

- Attend graduate school 



Projects at the University of Alaska Fairbanks 
and Ilisagvik

AAAS (Feb. 20 19)

FEOI (Fall 20 20 /Spring 20 21)

Camera Sorting of trail use (Spring 20 20 )

MINIon W orkshop (Oct. 20 18)

Climate Scholars Program (Current)



Garrett’s Future Plans

• Undergraduate degree spring 20 23
• Looking into master’s program in microbiology



‘Ana Fonongava ’inga St r inger
Ab ou t  M e

● Tongan 
● Grad uated  from Bar row High Schoo l in  2018 
● Enro lled  in  Ilisagvik’s d ua l-cred it  p rogram in  

2015 & grad uated  with  A.A. in  Lib era l Ar ts in  
2018 

● Cond ucted  research a t  Ilisagvik on  Arct ic 
M icrob es from 2017-18 and  f ir st  au thored  a  
p ap er  p ub lished  in  the Nat ive Science Rep or t  

● Grad uated  from Vand erb ilt  Un iversity in  M ay 
2022 with  Bachelor ’s in  Environmenta l 
Science & Environmenta l Socio logy 

● Served  on CAFF Youth  Ad visory Board  & 
in terned  a t  the Po lar  Inst itu te 

● Will b e a t tend ing Un iversity o f Wash ington 
p ursu ing  my master ’s in  M ar ine Affa irs th is 
fa ll!

Ana Stringer



Dual-Cr ed it  Classes a t  lḷisaġvik Co llege (2015-
2018)

● Prep ared  me fo r  more r igorous, co llege-level courses 
● First  exp osure to  research  and  scien t if ic wr it ing

Experience at Iḷisaġvik College



In ter nsh ip  with  the NSB Dep ar tmen t  o f Wild life 
M anagement  (2019-Pr esen t )

● Played  a  cr it ica l ro le in  help ing  d efine my career  and  acad emic 
asp ira t ions! 

● Learned  ab out  co-management  st ructu res and  mar ine 
governance 

Experiences with NSB- DWM



NARL & M y Acad emic and  Car eer  Jour ney

● NARL p rovid es mechan isms fo r  loca l & Ind igenous p eop les to  
shap e –and  b e act ively invo lved  in  – loca l science and  p o licy, 
someth ing  very un iq ue to  our  reg ion !

● Pursu ing  my master ’s in  mar ine a ffa ir s th is fa ll to  invest iga te the 
ro le o f t r ib a l en t it ies in  crea t ing  eq u itab le climate mit iga t ion  
st ra teg ies  

Next steps



Kimberly Kivvaq Pikok

•Dual Credit Courses at Iḷisaġvik 
2015-2016

•Graduated from Barrow High 
School in 2016 with 8 college 
credits completed 

•3 of the UAF general education 
requirement courses for my 
degree program were completed 
at Iḷisaġvik



Undergraduate and Graduate 
• Graduated in May 20 21 with a Bachelor of Science in 

W ildlife Biology
• Inuit Circumpolar Council – Alaska intern (20 17)
• Haskell Indian Nations University Summer Intern (20 19)
• NSB W ildlife Management College Intern (20 18- Present)

• UAF Graduate School (20 21- 20 24)
• Tamamta Fellow – Master of Science: 

Interdisciplinary Studies 
• Graduate Student Researcher for the Alaska 

Arctic Observatory and Knowledge Hub



Thesis• Determine the seasonal 
changes in Utqiagvik’s 
spring whaling using 
hunter and whaler long-
term observational data 
from the Alaska Arctic 
Observatory and 
Knowledge Hub

• Create a youth 
engagement strategy/ 
pilot program for Arctic 
Alaska Native co-
management 
organization(s) to 
implement
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Quyanakpak
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