
Kuparuk Exercise
By Jason “Olaf” Roe

On March 2nd, ADAC Assistant Director and Senior Research 
Professional, Jason “Olaf” Roe, joined Long Range Autonomous 
Underwater Vehicle (LRAUV) Co-PI and engineering expert, Amy 
Kukulya, in observing the KupEx 2020 Oil Spill response 
exercise on location at the Kuparuk Oil Field on Alaska’s North 
Slope. The Kuparuk Oil Field is the second largest oil field in 
North America, producing approximately 120,000 barrels, or 
about 5 million gallons of oil per day. The field was first put into 
production by ARCO in 1981, and production peaked in 1992 
with output of 322,000 barrels, or approximately 13.5 million 
gallons per day.

The KupEx2020 exercise involved participation from 
Federal, State, and local on-scene coordinators and responders, 
including the U.S. Coast Guard (USCG), the Environmental 
Protection Agency (EPA), the Alaska Department of 
Environmental Conservation (ADEC), the North Slope Borough, 
Alaska Clean Seas, and ConocoPhillips. Effective oil spill 
response operations require close coordination between all 
Federal, State, and local on-scene coordinators and response 
organizations, making it critically important that all agencies 
involved communicate effectively, utilizing the same 
terminology. The command hierarchy providing that crucial 
incident management coordination framework is Incident 
Command Systems, or ICS.

ICS was first developed by the US Forest Service to better 
facilitate emergency management after examining lessons 
learned from multi-agency response operations battling a series 
of large and destructive Southern California fires in 1970.  A 
major lesson learned was that once beyond the level of 

single-agency field response planning, the existing structure to 
triage and coordinate competing resource demands was highly 
inadequate.  As such, ICS was developed out of a need to 
reduce confusion derived from multiple agencies using different 
terminologies, unique organizational structures, and agency 
specific operating procedures.

Fast-forward nearly 50 years, and ICS has become the 
response coordination framework for the U.S. Department of 
Homeland Security (DHS), the USCG, the Federal Emergency 
Management Agency (FEMA), the EPA, and most emergency 
responders.  As highly-coordinated multi-organization response 
operations are a relatively rare occurrence, it is critically 
important that all potential stakeholders regularly assemble and 
train in their ability to use ICS to work together.  It is largely 
through ICS framework training exercises, such as KupEx2020, 
that organizations examine the use of new capabilities, 
demonstrate innovative risk management procedures, and 
become more efficient and effective emergency responders.

The exercise began with -44 degree temperatures, adding to 
the risk and complexity of operations, and serving as a stark 
reminder of the extreme operating environment routinely 
encountered in the Arctic.  As the day progressed, several 
stakeholders expressed interest in the capabilities and potential 
use-cases of the LRAUV, including the EPA Federal On-Scene 
Coordinator, Alaska Clean Seas, and ADEC.  Opportunities such 
as KupEx2020 that encourage emergency management 
enterprise engagement and information exchange, are critical to 
the successful transition and effective deployment of LRAUV in 
real-world incidents. As LRAUV approaches operational 
readiness, it will become increasingly important to ensure that 
the family of Arctic stakeholders are ready for LRAUV integration 
into response planning.
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Fellow Spotlight
Kelly Ireland

By Elizabeth Matthews

On January 27, 2020; scientists, educators, resource managers, and 
industry professionals from around the world gathered for Alaska’s premier 
marine research conference, the Alaska Marine Science Symposium (AMSS). 
For more than 20 years, AMSS has guided innovative discussions and 
presentations regarding the latest marine research being conducted in 
Alaska’s ocean environment.  The research topics covered ranged from 
ocean physics, fishes and invertebrates, seabirds, and marine mammals, to 
local traditional knowledge, science education, and cultural exchange. As a 
component of the event, AMSS also highlighted the research of student 
scientists through a poster symposium and corresponding competition.  With 
only two possible winners of a competition involving more than 150 
participants, the winning posters received esteemed recognition. ADAC is 
very pleased to announce that one of the Center’s very own Graduate 
Student Fellows, Kelly Ireland, won the competition for the “Best Graduate 
Student Poster.” 

Kelly joined the ADAC Fellowship program in the spring semester of 2019 

as a master’s student in Biology.  Kelly’s research (and the topic of her 
winning AMSS poster) studies crude oil bioremediation using juvenile 
threespine stickleback.  Crude oil has been shown to alter survival, 
immunity, growth, cardiac function, and reproduction in fish, with the most 
dramatic effects observed in juveniles.  As oil production and marine traffic 
increase in the Arctic, a better understanding of how crude oil affects a 
variety of species is needed to better protect them in the event of a spill. 
Stickleback (Gasterosteus aculeatus) are a good model organism for 
studying these effects for a number of reasons.  For example, Stickleback 
are a ubiquitous fish (meaning that they are present in both marine and 
freshwater environments) in the northern hemisphere and exhibit a 
well-established evolutionary and biomedical presence.  The fish can also be 
raised germ free to allow for gnotobiotic experiments, including exposure to 
crude oil degrading microbes. However, few studies describe the impacts of 
crude oil on threespine stickleback, specifically their microbiota, and 
whether they possess gut microbiota capable of crude oil degradation. 
Kelly’s thesis describes the impacts crude oil has on the development of 
stickleback fish early during development, and isolation and characterization 
of crude oil degrading gut microbiota.

Kelly intends to graduate with her master’s degree this coming spring, 
and plans to begin a PhD in the fall semester where she can continue her 
passion and skill for biological research.  Congratulations Kelly!

The Threat of Potential 
Arctic Earthquakes

By ADAC Communication Team

It has been over a year since Alaska’s November 30th earthquake shook 
Southcentral Alaska that cold Friday morning.  Alaska is one of the most 
watched earthquake zones in the world, and construction is constantly 
monitored and inspected for earthquake damage.  The November 30th and 

the famous 1964 quakes serve as reminders that such disasters can 
happen at any time without warning.

Earthquakes happen in every corner of the world and the Arctic is no 
exception.  What we do not know, is the frequency and strength of Arctic 
quakes.  Arctic tremors are currently recorded averaging magnitudes around 
4.5, but some have been recorded above 6.0.1  There are 5 earthquakes of 
particular note that one should consider to give us insight into the Arctic’s 
potential for seismic activity.

The Effects of Crude Oil on Juvenile Threespine Stickleback
Kelly Ireland, Kathryn Milligan-Myhre 
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 Crude oil and its constituent polycyclic aromatic 
hydrocarbons (PAHs) have profound impacts on fish, and 
can alter the microbiota, survival, immunity, growth, cardiac 
function, reproduction, and more. Fish in early life stages are 
most susceptible to the harmful effects of crude oil. 
 Studies on how threespine stickleback (Gasterosteus 
aculeatus) are affected by crude oil have examined known 
crude oil biomarkers and survival in adult fish alone. No studies 
have examined how juvenile threespine stickleback respond to 
crude oil exposure or looked at its effect on development and 
immunity. Stickleback are ubiquitous freshwater, anadromous, 
and marine species in the northern hemisphere and a food 
source for many economically important species. For this 
reason a better understanding of how crude oil affects these 
fish is needed.

Objective: Examine how crude oil impacts growth and 
innate immunity in juvenile stickleback from a freshwater 
population from Bear Paw Lake in Houston, Alaska.  

Bear Paw Lake: Juvenile fish in this 
experiment were offspring of fish 
from Bear Paw Lake. Bear Paw Lake 
is a relatively pristine lake home to a 
freshwater population of threespine 
stickleback and the first ever fully 
sequenced stickleback genome.

Timeline of Experiment: Fish were 
exposed to AK North Slope Crude Oil 
between 7-14 days post fertilization (dpf) 
and then moved to tanks with water 
free of crude oil.

Effects of Crude Oil on Somatic Development: Fish exposed to crude oil had 
reduced snout vent length and eye diameter at 14 dpf, but no difference in swim 
bladder length and area at 14 dpf or any measurement at 28 dpf when compared to 
fish not exposed to crude oil.

Effects of Crude Oil on Innate Immunity: Fish exposed to crude oil experienced no 
differences in expression of Interleukin 1 beta or Tumor Necrosis Factor Alpha at 14 
or 28 dpf. There was however a significant interaction between treatment and dpf.

Full list of references available at: 
https://bit.ly/2sSvfWk8
You may also use your smart phone’s camera to scan 
the QR code to access the full list of references.

Crude Oil and Apoptosis: Crude 
oil can cause immune suppression 
and is known to increase expression 
of immune genes associated with 
apoptosis. No difference in expression 
of the immune genes between control 
and oil treated fish could be due to the 
fact that cells in oil treated fish had 
apoptosed and therefore there were 
fewer cells to express the genes.

Crude Oil and Somatic Development: 
Threespine stickleback, like many other 
fish, experience reduced growth when 
exposed to crude oil.

Oil Clean Up Essential: Following an oil spill clean up is essential. Oil exposed fish 
after two weeks of depuration didn’t have any differences in somatic measures 
when compared to control fish. This suggests recovery may be possible if oil is 
removed. However, it should not be forgotten that many oil spill response methods 
have effects of their own. Photo by Chris Wilkins, Exxon Valdez Oil Spill. 

Experimental Treatments: Fish were 
randomly assigned to six flasks, three 
of those were randomly assigned oil 
treatment, and the remaining three 
flasks served as controls. 

ADAC Fellow: Kelly Ireland
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Center Update
By Church Kee

Distinguished Colleagues,

Happy March to you and yours.

It is truly hard to believe it’s 4 months since our 
November newsletter.  Since that time, so much has 
happened at our small center of Arctic research.

Since our last newsletter we had the privilege of organizing and 
conducting the Alaska Command Arctic Symposium 2019 at the University of 
Alaska Fairbanks.  With a total of 238 registered participants who braved 
some bracing weather conditions, we are truly thankful for all who invested 
time and energy to participate.  We are truly grateful to Dr. Larry Hinzman 
and his assistant Ms. Cassie Pinkel for their spearheading of the logistics 
support at UAF, along with approximately 90 presenters and moderators.  
We offer a special thanks and most profound appreciation to the following 
leaders and organizers who provided critical support and/or key note 
presentations that contributed immeasurably to the success of the event.  
This list of distinguished leaders include:  Alaska Federation of Natives (AFN) 
President, Ms. Julie Kitka, Dr. Mike Sfraga, Director at the Woodrow Wilson 
Center Polar Institute, Mr. Benno Cleveland, President of the Alaska Native 
Veteran’s Association; Dr Brendan Kelly, Executive Director of the Study of 
Arctic Environmental Change (SEARCH); Dr. Rosita Worl, President of the 
Sealaska Heritage; Dr. Whitney Lackenbauer, Trent University, Peterborough 
Ontario;  Vice Admiral Linda Fagan, USCG, Commander, U.S. Coast Guard 
Pacific Area; Dr. Jim Johnsen, University of Alaska President; Alaska State 
Senator Jack Coghill, Dr. Dan White, UAF Chancellor, Dr. Bob McCoy, Director 
of the UAF Geophysical Institute;  Dr. Cathy Cahill, Director of the UAF Alaska 
Center for Unmanned Aircraft Systems Integration (ACUASI); Ms. Nicole 
Borromeo, Executive Vice President and General Counsel, AFN; Dr. John 
Farrell, Executive Director, U.S. Arctic Research Commission; and Mr. Kevin 
Bjella, U.S. Army Corps of Engineers Cold Regions Research and Engineering 
Laboratory (CRREL) who made it possible for the Permafrost Tunnel tour.  We 
are truly appreciative of the field activities provided by the teams led by Dr, 
McCoy, Dr. Cahill, and Mr. Bjella.

Shortly following AAS19, ADAC had the honor of joining our international 
colleagues for 3 rapid fire conferences in Australia.  These included 12th 
Annual Polar Law Symposium, Hobart, Tasmania, Australia, 2 Dec 2019.  In 
association with our colleagues at Trent University in Peterborough Ontario 
and the Canadian Royal Military College, along with the Polar Connection...to 
support the Polar Law Symposium; The Scope for Greater Five Eyes 
Cooperation for the Arctic and Antarctic Presentation, Australian Institute of 
International Affairs.  Melbourne (in coordination with the Polar Connection, 
Trent University and Royal Military College, Canada), 4 Dec 2019; 
Geostrategic Futures in the Southern Ocean and Antarctica, Canberra 
Australia, 5-6 Dec 2019.  Also in association with our colleagues at Trent 
University and the Canadian Royal Military College, along with the Polar 
Connection, ADAC participated in a Polar Session in context to Geo-strategic 
workshop in Canberra, connecting advances in Arctic Domain Awareness to 
similar interests in a polar context.

Simultaneous to the Australia conferences, the Center supported our 
associated Research project leader, Dr. Nancy Kinner in hosting her Arctic 
Maritime Spill Modeling (AMSM) Conference at UAA.  The workshop was a 
splendid gathering of approximately 40 research professionals and 
government officials which advanced improved understanding of baselines 
of current modeling capabilities and outlines of shortfalls and gaps in 
needed capabilities.  The research team has now organized workgroups to 

develop improved understanding of the shortfalls and gaps in order to 
support needed solution developments.

ADAC completed 2019 with the hosting of the Department of Homeland 
Security Senior Official Performing the Duties of Under Secretary for Science 
and Technology, Mr. Bill Bryan in Anchorage just prior to the holidays.  We 
are profoundly thankful to our Anchorage-based U.S. Federal, State of 
Alaska, Municipality of Anchorage partners, as well as our partners from 
Sandia National Laboratories, and Pacific NW National Laboratories for their 
support and participation in the activities, all who made strong contributions 
to success of the event.  We respectfully offer our sincerest shout-out to the 
U.S. Coast Guard District 17 Sector Anchorage for their hosting of Mr. Bryan 
and his delegation to the Sector Anchorage Command Center and the USCG 
Cutter MUSTANG in Whittier, Alaska.

Life for our Center has been on the double quick since the start of 2020, 
which included long overdue visits to Sandia National Labs and University of 
Texas El Paso to advance research collaboration and participating in the 
Alaska Federation of Natives Alaska Day 2020, completed mid-year program 
reviews and reporting for our research projects, developed our next 
proposed program year of research for DHS S&T University Programs 
consideration and made important progress in our current year research.  
We have also brought on-board Mr. Connor Keesecker as our 
Communications and Research Associate and Ms. Kelsey Frazier from ADAC 
Fellow to ADAC Research Associate.  Additionally, we have advanced 
coordination with our friends and partners in NOAA and NWS for potential 
additional utilization of completed and underway research and have been 
working steadily to prepare for a number of upcoming events that will keep 
us on a sprinters pace as we push towards the end of our Program Year 6.

We congratulate the ADAC Propeller Driven Long Range AUV (LRAUV) 
System and Marine Induced Polarization Teams for recently completing 
significant milestones in advancing field tests.  The LRAUV System recently 
concluded initial under ice tests near Northfield in Northern Maine and the 
Marine IP team recently completed initial ice tank tests with their system at 
U.S. Army Cold Regions Research and Engineering Laboratory in Hanover 
New Hampshire.

Lastly, we would like to inform you of upcoming events that have recently 
been opened on our website for your consideration:

1. Arctic Air 2020, Lucy Cuddy Hall, UAA Anchorage, 1-2 April 2020.   
ADAC is honored to host and support Arctic Air 2020, an invitational 
workshop that serves as ADAC’s Arctic Incidents of National Significance 
workshop for 2020.   

2. ADAC Annual meeting 2020, Ray Evans Room, HQ USCG, 22-23 April 
2020.  This Annual meeting is open to all whom are interested.  Without 
question, this meeting is the highlight of our research year and this 
year’s event will no doubt be remarkable for the presentations of invited 
speakers and the research accomplishments of the investigative teams.  
We kindly request our international partners wishing to join the event to 

please work with us to get the required 
coordination for your ability to join us in HQ U.S. 
Coast Guard as discussed in the attached 
document.

We are truly appreciative of the remarkable 
community of Arctic operators, practitioners 
and investigators are we honored to partner 
and collaborate to advance operationally 
relevant research.

AAS19 Participants at the University of Alaska Fairbanks

SOPDUSST visit 2019
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Interested in more?
Visit ADAC’s website at: 
ArcticDomainAwarenessCenter.org to learn more 
about upcoming events, projects, and research.

ADAC’s Mission
The Arctic Domain Awareness Center, led by the University of 

Alaska, develops and transitions technology solutions, innovative 
products, and educational programs to improve situational 
awareness and crisis response capabilities related to emerging 
maritime challenges posed by the dynamic Arctic environment.

Contact Information
3211 Providence Dr.
BOC3 Suite 120
Anchorage, AK, 99508

Website: ArcticDomainAwarenessCenter.org
Email: uaa.adac@uaa.alaska.edu

• January 8th, 2017: a magnitude 5.9 quake was recorded in the 
Barrow Strait and was one of the largest to occur in eastern Canada 
in the past 50 years.  It occurred in the northernmost point of the 
navigable Northwest Passage.2

• August 12th, 2018: around 450 km east of Barrow, Alaska; a 6.4 
magnitude earthquake shook the North Slope Borough at an 
estimated depth of 10 km.3  While geologists explored Prudhoe Bay, 
they identified several faults, suggesting that while earthquakes in 
northern Alaska have not been very strong, quakes are not 
uncommon.

• November 9th, 2018: 74 miles west of Jan Mayen Island, which lies 
along the Mid-Atlantic Ridge, a 6.8 quake shook the Norwegian 
outpost.  Ten separate 6+ magnitude quakes have shaken the island 
since 1970, making this the strongest recorded for the region.

• In 1933: Baffin Bay was shaken by an earthquake that occurred off 
Baffin Island’s northeastern coast.  This quake was a massive 7.7 
magnitude quake, and is the current record holder for the strongest 
Arctic earthquake.4

• Lastly, in June of 2017: the town of Nûgâtsiaq was hit with a 4.0 
earthquake that resulted in a landslide, producing a tsunami that 
carried tones of ice onto the shore and swept people and buildings 
out to sea.5

While not nearly as strong as quakes from subduction zones along 
the Ring of Fire, the earthquakes of the Arctic do pose a potential threat 
to shipping, mineral extraction, and residents living along its coastlines.  
It is hard to say what the true damage would be, but the strength of the 
Nûgâtsiaq quake reminds us that even small tremors can result in big 
damage.  And since the most of the epicenters listed above can be 
found around the Northwest Passage, future earthquakes could 
seriously affect people living or working along this region.

Earthquakes have been recorded meticulously since the mid 1900’s, 
meaning that we do not have a long global history of recorded 
earthquakes, especially for the Arctic.  Meaning that strong quakes 
might not be recorded, because we have not been observing them long 
enough.  In fact, the top twenty largest earthquakes on record all 
happened since the start of the 20th century with four of the top ten 
having occurred since 2000.6  We will likely have to wait for more data 
and research in order to better understand the capabilities of Arctic fault 
lines.

1- The Arctic Plate Boundary”page 5-4 Journal of Geophysical Research, Vol. 108, NO. B2, 2075.  2003
2- The 2017 Barrow Strait, Arctic Canada, Earthquake Sequence and Contemporaneous Regional Seismicity” on 

pubs.geoscienceworld.org
3- Alaska Earthquake Center Information Release” on earthquake.alaska.edu
4- The 1933 Baffin Bay Earthquake” on earthquakescanada.nrcan.gc.ca
5- After recon trip, researchers say Greenland tsunami in June reached 300 feet high” on ce.gatech.edu
6- 20 Largest Earthquakes in the World” on earthquake.usgs.gov/earthquakes

ADAC Welcomes
Connor Keesecker

This January, Connor Keesecker joined the ADAC team as the 
Communications and Research Associate. A lifelong Alaskan, Connor 
discovered an interest in the Arctic while pursuing a B.A. in 
International Studies at the University of Alaska Anchorage.  Much of 
his time at UAA was spent in the studios at the university’s college 
radio station KRUA 88.1 FM where he hosted several volunteer radio 
shows and worked for the station as a news reporter.  In his senior 
year, he served as Station Manager and helped to train a new group 
of student broadcasters and news reporters.  After college he worked 
on local community development projects with the Anchorage 
Economic Development 
Corporation and the 
Anchorage Park 
Foundation. He never lost 
his fascination with the 
political and economic 
systems of the Arctic and is 
excited to investigate and 

learn more about the 
High North in support 

of ADAC’s research 
and 

communications 
efforts.

@ADACAlaska @ADACAlaska  Arctic Domain
Awareness Center

One of the many damaged roads from the November 30th Earthquake

ADAC Team Member Connor Keesecker
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