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INTERNATIONAL POLAR YEAR



From The Director

Among the strengths of our program is our engagement with 
undergraduates, not only in the classroom, but also in our laboratories, at 
our computers, on our ships, or in the fi eld.  Experiential education is at 
our core. I had the pleasure during Washington Weekend to announce the 
selection of Professor Rick Keil as the inaugural Richard H. Fleming Faculty 
Fellow. This endowed support rewards excellence in working toward this 
core value. Congratulations, Rick!

Rick, along with Eric d’Asaro, Debbie Kelley, Christopher Krembs and 
Eric Collins led this year’s senior capstone expedition aboard RV Thomas 
G. Thompson to Glacier Bay, Alaska. You’ll hear from the undergraduates 
elsewhere about their experiences. Let me share a portion of a gracious 
thank you from Lewis Sharman, our liaison at the National Park Service, 
and a cruise participant: “To the faculty: It’s clear that you folks take 
your huge responsibility quite seriously. It was great fun to watch you 
interacting so positively with the students, sharing generously of your 
knowledge and experience. It was equally apparent that the students 
valued and appreciated each of you. Thank you for your ongoing 
commitment not only to research, but to learning and teaching.”

Also building our undergraduate experience was a remarkable gift: a 
bequest of $2.2M endowment to establish the Lowell and Alice Barger 
Endowed Student Scholarship Fund. This fund will let us provide ~15 need-
based tuition scholarships each year to deserving undergraduates.

In the coming year, please consider joining us for our annual Homecoming 
Husky Huddle before the Oregon State game Saturday, October 18, 2008 
and during our open house and alumni luncheon on Saturday, April 25, 
2009 during Washington Weekend.

To close, I am very proud that DEPTH, an experiment in Spring 2005, is in 
its fourth volume. We believe in our engagement with undergraduates; this 
publication is a measure of their engagement with us.

Russ McDuff , 

Russell E. McDuff —May 12, 2008
Director
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The International Polar Year is a once-every-50-years opportunity for the whole scientifi c world to focus on the polar regions with 

intensive government research support, and there is no better time for this project than now. The polar environment is highly threatened 

by global climate change, a fact which is strikingly illustrated by the 20% decline in Arctic sea ice extent between 2005 and 2007, and some 

models predict an ice-free Arctic Ocean by the time I retire around 2040. I collaborate with an international, interdisciplinary group of 

researchers as part of an IPY project called the Circumpolar Arctic Flaw Lead Systems Study (CFL). We use a Canadian icebreaker called the 

CCGS Amundsen as our research platform, and I recently spent 6 weeks aboard the ship during the cold Arctic winter. My project involved 

the measurement of a variety of factors that may infl uence rates of evolution in the environment, to determine if sea ice may be a ‘hotspot’ for 

horizontal gene transfer. If it is, the loss of this environment could potentially affect the future evolution of microbial life in the oceans.

INTERNATIONAL POLAR YEAR

Most people know that Earth is a wet planet whose surface is 

mostly covered with seawater, but fewer realize that about of the 

ocean is covered by a solid form of water known as sea ice. This 

meter-thick cap of frozen seawater blankets the polar regions in 

winter and plays important roles in physical, chemical, and biological 

processes occurring there and beyond. In response to the growing 

awareness of global climate change, the number of scientists and 

citizens thinking about sea ice has increased dramatically in the past 

decade. In particular, Arctic sea ice has become a focal point as an 

early indicator of global warming. Rapid decreases in the maximum 

summer sea ice extent over the past several years suggest that by 

the year 2030 sea ice may be absent from the Arctic during the 

summer, along with any life that depends on it for sustenance.

Icy evolution:
exploring the secrets of microbial adaptationexploring the secrets of microbial adaptation



INTERNATIONAL POLAR YEAR

can find a million bacteria–even in the Arctic, 
where the water temperature is a frigid −2°C. 
Looking closer it is possible to find 10 million 
viruses in that same volume of seawater. But 
far from being dangerous to humans, the vast 
majority of these viruses only attack bacteria, 
and the vast majority of bacteria don’t attack 
anything at all. Both bacteria and viruses are 
completely natural and hold a very important 
place in the ocean’s food web: by recycling 
nutrients and degrading complex organic 
molecules they allow primary producers like 
diatoms to thrive. These biological processes 
are part of an intricate cycle called the ‘microbial 
loop’. As important as the microbial loop may 
be to sustaining the high primary productivity 
that supports the diversity of life found in the 
Arctic (including humans), very little is known 
about the microbial loop in sea ice compared 
to seawater. Even less is known about microbial 
activity during the long winter. To remedy this 
lack of knowledge, recent research cruises to the 
Arctic have allowed us the opportunity to study 
microbial activity in sea ice, even during the 
coldest, darkest time of year.

My most recent trip to the Arctic was aboard the 
Canadian Coast Guard Ship Amundsen, named 
after the intrepid Norwegian polar explorer 
Roald Amundsen, who famously overwintered 
his own ship the Gjøa during the first transit 
of the Northwest Passage in 1905. Like that 
ship, the CCGS Amundsen has spent multiple 
winters north of the Arctic Circle, and has been 
performing research in the Beaufort Sea as 

part of the Circumpolar Flaw Lead Systems Study 
continuously since October 2007, a project that 
will continue through July 2008!  On board each 
6-week leg are 30 researchers from a collection of 
over a dozen countries, working on a diverse range 
of projects like snow reflectance, ocean currents, 
carbon dioxide fluxes, and microbial diversity in 
the sea ice and seawater. I boarded the ship in 
mid-November, just as the sun was settling down 
for a long winter nap.
On the ice with a small group of researchers, the 
sun never rises above the horizon but we have a 
couple hours of twilight to get our work done. We 
use an ice corer to drill into the ice and collect 
enough pieces to do our analyses. Today the ice 
is about 60 centimeters thick, which is a little thin 
for this area at this time of year. From the first 
core we measure the temperature in the ice and 
find a gradient from −14°C at the top, near the 
air, to −2°C at the bottom, near the seawater. This 
temperature difference is expected because while 
the seawater maintains a constant temperature of 
about −2°C, the air temperature decreases into the 
winter and is now much colder than the seawater, 
holding steady at about −20°C. The reason the 
surface of the ice isn’t as cold as the air is because 
there is a 3 cm layer of snow on top of the ice, and 
snow is a great insulator. After scraping aside a 
patch of snow mixed with frost flowers, I get ready 
to take another core.

In Arctic waters, microbes from seawater get 
trapped in growing sea ice starting in the autumn 
and continuing throughout the winter. As the 
seawater freezes, sea salts and other impurities 

Icy evolution:
There is much more life in the Arctic than one 
might imagine based on images of harsh, icy, 
desolate landscapes. To witness the true depths 
of life in the Arctic one must dive beneath the 
water. At the top of the Arctic Ocean food web 
are the carnivores: polar bears, whales, walruses, 
and the various Inuit peoples who depend on 
food from the ocean for their survival. These 
large animals eat smaller animals (seals, birds, 
mollusks) that eat fish or small animals called 
zooplankton. Arctic zooplankton come in many 
shapes and sizes, including single-celled protists, 
shrimp-like crustaceans called euphausids, and 
copepods, perhaps the most abundant animals on 
Earth. At the base of the Arctic food web are the 
phytoplankton: plant-like microorganisms that 
use sunlight and nutrients dissolved in the water 
to grow, the most abundant of which are called 
diatoms. The unique aspect of life at the poles is 
that everything is connected together by the sea 
ice: diatoms grow to colorful abundance inside the 
ice, where they are grazed upon by innumerable 
euphausids, which are themselves consumed by 
shining schools of young Arctic cod. Seals eat the 
cod and feed their pups, who were left hidden, 
waiting impatiently on city-sized floes of sea ice 
while Inuit hunters pass by on their way to a polar 
bear hunt.

But this is not where the food web story stops! 
In the pervasive cold of the Arctic ecosystem lies 
another, hidden level: a secret basement teeming 
with bacteria and viruses, an entire community 
that can only be seen under the microscope! In ten 
milliliters of seawater from any ocean on earth one 



get rejected from the growing ice 
crystals and concentrated into 
pockets within the ice. Because the 
water in these pockets (called brine) 
is very salty (up to 7 times as salty 
as seawater!) it remains unfrozen 
even at very low temperatures, and 
most of the microbes have been 
observed to reside inside these ‘brine 
channels’. One mystery that we’ve 
been studying in our group is how 
bacteria manage to survive the sub-
freezing temperatures and extremely 
salty water, because we know that 
many of them do survive. Nature 
was clever enough for adaptations 
like blubber and fur coats to evolve, 
and humans were smart enough to 
take advantage of these inventions 
and invent of few of their own as 
well (like igloos and sleds), but what 
about the bacteria?  They don’t have 
brains and can’t grow furry coats,  
so what kind of adaptations have 
they evolved to survive in these 
extreme conditions? 

I collect another core and cut it into 
10 cm sections with a sterilized 
Japanese pruning saw. For deeper 
cores I use a mason-jar holder to 
pull the core out of the hole—you 
have to be creative to work in the 
Arctic!  We regularly invent new 
tricks and techniques to get our work 
done, because at temperatures below 
−20°C nothing seems to work like it 
is supposed to: tape doesn’t stick, 
plastic shatters, batteries die, fingers 
freeze, toes freeze, even eyelashes 
freeze! After I finish cutting the 
ice sections and placing them into 
sterile bags to take back to the ship 
with me, I lower a bottle through 
the hole in the ice to collect some 
seawater, so that I can compare 
the ice to the waters from which it 
froze. After warming up back on the 
Amundsen, I’ll crush the ice, melt it, 
and collect samples of the melt water 
for microbiological and chemical 
analyses.

We’ve learned a few secrets for 
surviving in the cold by studying 
bacteria in the laboratory. For 
example, we know that cold-
adapted microbes change the types 
of fat molecules in their cell walls 
to keep their membranes from 
solidifying. They produce chemicals 
called ‘compatible solutes’ that 
counteract the effects of salt. They 
use amino acids differently in their 
proteins so that they work better 
at low temperature. They produce 
a sticky sugary gel called EPS (for 
extracellular polymeric substances), 
surrounding themselves with a soft 

cushion that protects against being 
squished or poked by growing ice 
crystals. A type of EPS produced by 
diatoms has been shown to affect 
the structure of the ice by causing 
the brine channels to become more 
tortuous than they would otherwise 
be, creating a more favorable habitat 
for the ice algae. One question that 
I would like to answer in my work is: 
how did microbes in sea ice learn all 
of these secrets? 

The ice I collected has finished 
melted so I start processing it along 
with the seawater. First, I take a 
small amount of each and preserve 
it with formaldehyde. That kills the 
bacteria so they don’t reproduce 
but it also preserves their shape 
so that I can count them under the 
microscope. Next I pass the water 
through several different types of 
filters, which I’ll take back to Seattle 
to measure different properties of 
the ice and water. For example, I’ll 
measure chlorophyll (as a proxy 
for primary producers), particulate 
organic carbon and particulate 
organic nitrogen (nutrients that 
could be recycled by microbes), 
suspended particulate matter (e.g. 
grains of soil–prime microbial 
real estate), and EPS (the sugary 
protective coating). Finally I pass 
water through the smallest filter, 
which collects all the bacteria so that 
the diversity of the community can 
be analyzed by DNA sequencing. I 
use the water that passes through 
the final filter to count the number 
of viruses and measure the amount 
of DNA dissolved in the water. Then I 
gear up for another trip to the ice.
There are a number of ways for 
microbes to learn new secrets (i.e. 
to acquire new genetic tools) for 
dealing with stressful situations. 
One way is for random mutations 
to accumulate in the microbe’s 
genome over thousands or millions 
of years, each potentially providing 
a small but significant advantage 
to the microbe under some set 
of conditions, which is perhaps 
how the ‘membrane-lipids’ and 
‘amino-acid usage’ tools came 
about. This type of adaptation can 
occur more rapidly if an old tool 
can be appropriated and optimized 
for some new purpose, which may 

be how the ‘EPS’ tool came into 
use, since there are many different 
forms of EPS used by microbes 
for different purposes in different 
environments, including the human 
body. Another way to acquire a new 
tool is to borrow it from a neighbor, 
which is called ‘lateral gene transfer’ 
when it happens in the microbial 
world. For example, viruses can 
sometimes malfunction and transfer 
DNA from one microbe to another; 
this is called ‘transduction’. Another 
method of lateral gene transfer, 
‘transformation’, happens when a 
microbe takes up DNA dissolved 
in the water and incorporates that 
DNA into its own genome. If any of 
that transferred DNA contains useful 
genes, like those coding for the 
production of a compatible solute, 
then it could prove advantageous 
for the recipient. Eventually that cell 
could out compete its siblings and 
take over, or invade a new niche. 
By measuring the abundance of 
viruses and dissolved DNA in the 
ice I hope to better understand how 
Arctic sea ice microbes have adapted 
to the extreme environments they 
are faced with each day—at least 
at the beginning of this century. 
We know so little about Arctic 
microbial communities that we really 
can’t predict how they will react 
to a warming climate, but I have 
no doubt that eventually they will 
adapt, somehow. Perhaps the more 
pressing question is: how will we? 
It’s dark when I walk back to the ship 
after another successful day on the 
ice. The stars are shining and there 
is the faintest whisper of the Aurora 
Borealis, the northern lights that 
occasionally blanket the sky with 
a shimmering diaphanous glow. I 
look up and spot a bright star.... no, 
wait... that’s Mars! I think about the 
fact that the surface of Mars is cold, 
too, far colder than the Arctic was 
today. But then, so are most places 
in our solar system: ice is the natural 
state of water in the vast majority of 
our vast universe. I meander ahead, 
still staring up at the sky. The snow 
squeaks under my boots. I imagine 
myself as an astronaut, exploring an 
icy planet far from Earth, searching 
for life and knowing that if it exists 
it probably lives somewhere in the 
glittering ice beneath my feet.

eric
collins

3

While the world 
as a whole 

warmed about  
1°F over the 
entire 20th 

century, parts  
of the Arctic  

have warmed by 
4-5°F just since 

the 1950s.

“…sea ice declined at a pace of 

up to 210,000 square kilometers 

(81,081 square miles) per day, or 

the equivalent of an area the size 

of Kansas each day. This rate was 

unprecedented in the satellite 

record…” (NSIDC, 2007b)
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 Frostan interview with bruce
by Chase Stoudt

Dr.

Dr. Bruce Frost’s fi rst experience with zooplankton 

was during a biology lab course at Boudin College 

in Brunswick, Maine, where he had to travel a short 

distance from campus to collect zooplankton. Now he 

is a renowned scientist who has split his time between 

researching zooplankton in Dabob Bay in Puget 

Sound, Washington, and teaching oceanography 

classes at the University of Washington in Seattle. 

 In the beginning, Dr. Frost started his studies in Boudin 
College then continued at Scripps Institution of Oceanography 
in San Diego, California. Around 1970 he made the move up to 
Washington to study zooplankton in Dabob Bay and has been 
studying there ever since. “I still have samples from 1965…
they are kept in a room down in the basement of MSB that is 
lethal to a regular person because of the formalin vapors.” His 
previous work and sample collections are of great interest 
since they can be used to make comparisons to view eff ects of 
climate change. 

 Refl ecting on his fi rst cruise called Ursa Major, “It 
was in the summer of 1964 and the chief scientist 
was John McGallan(spelling is wrong) We cruised 
straight out from San Diego and went north 
along the 155 degrees west longitudinal line all 
the way to Alaska.” They were there to sample 
zooplankton through the transition zone, which 
is an important biogeographical region from the 
subarctic to subtropical. After analyzing samples 
during a fi ve day layover in Kodiak, Alaska, it 
was back to sampling every 20 miles to Hawaii. 

“Overall a two month trip.”
 At the University of Washington in the School of Oceanography, 
Professor Frost has taught Oceanography 101 many times 
throughout his career as well as several graduate classes. “My 
favorite part about teaching is seeing my graduate students 
doing great things.” Although Dr. Frost retired last year, 
he still teaches about zooplankton and directs classes in 
biological oceanography to graduate students.

 On the question of what has been your best 
experience in oceanography he answers…”I’ve 
had so many! It’s diffi  cult to narrow it down to 
one thing. It’s probably one of the best jobs a 
person could have. It would be hard for me to 
pin down one particular thing. I have had some 
great students my grad students are all around 
the country doing great things. Some of them 
are leaders in there respective fi elds. I enjoy 
retirement now although I am still teaching once 
a year. “

 Advice given to students is to become multi-
disciplinary. “A lot of the big questions cannot be 
answered without collaboration.” Frost goes on 
to say that “this is the way science is done today” 
although he further mentions that during much of 
his research he has been able to get away without 
too much collaboration. “The undergraduate senior 
capstone project is a start in the right direction for 
future scientists setting out on this path.”
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Photograph by Eric Collins
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The actual party included ice master Eric Collins 
(also second-hand-man in my project), the 
energetic outdoors man Jeff Bowman, the kind 
soldier Christina Biladeau (also my right-hand-
lady), and a very generous park ranger by the 
name of Craig.

Expect at least a meter of ice over the pond—advice given to 

me through an e-mail from Glacier Bay National Park Service 

ranger Chad Soiseth. Well then I guess I will have to bring some 

burly men to carry the ice auger and maybe myself when I start 

to get weary.

Craig led us through a snow laden wooden trail into the woods and after 
about 10 minutes of falling through about 3 feet of snow the entire way he 
had us all jump over the rail into about another 4 feet of snow and walk out 
into an opening in the woods. The clearing was flat and covered with snow 
and apparently at some distance underneath was some liquid freshwater. 
This was where I would collect samples of freshwater sediment in a 
desperate search for the bacteria Planctomycetes.

Snowshoes in place, excluding Christina who 
was also in jeans, we all set out 15 feet from 
the presumed shore. Jeff was first to tear into 
the snow/ice with the ice auger, second me, 
third poor Christina. During her turn, of course, 
the ice auger finally broke through to liquid 
unexpectedly and her and the ice auger shot 
down about 2 feet and she almost face planted 
into the slush. Thank goodness for the ice auger 
handles or the sudden fall would have resulted in 
a lost auger and an extremely drenched Christina. 
No pictures caught the event unfortunately, but 
the picture in my head will never be lost!

After about 15 minutes, I shoved a 6 foot long piece of PVC 
piping into the newly created hole and made contact with the 
very smelly, sludgy, decomposing sediment at the bottom, 
which luckily turned out to be only 5 feet from the surface. 
With the help of crazy too-cool-for-gloves Eric Collins and 
Jeff Bowman, I was able to recover about 6 inches of sediment. 
Once secured, I cut the pipe just above the sediment, capped 
the section and moved on to another prospective sampling site 
just to extend the fun.

The second site was much less exciting so we called it quits 
when the snow was beginning to fall in apple-size flakes. The 
trek back was much easier with snowshoes and as soon as we 
knew it we said goodbye and thanks to Craig and headed from 
the warm ship. The adventure was definitely successful and 
satisfying, and the best part of all is that Eric and Jeff carried 
the auger both ways (thanks by the way!).

I had no clue of what to expect. 
As part of my project to quantify 
freshwater input into Glacier Bay, I 
had deployed a line of six drifters 
and tracked them via a combination 
of satellite and radio direction finding. 
It made me quite nervous throwing a 
3,000$ piece of equipment over the 
side knowing that I did the wiring for 
the power supply. But somehow three 
days later they were still transmitting 
and now I had to go get them. This 
particular drifter had decided to 
make a break for the open ocean, 
which would have upped the chances 
of it being destroyed in the huge 
Gulf of Alaska swell. So here I am 
sitting in the Thompson’s work boat 
with Aubrey Thesis trying to decide 
how we are going to jump on a half 
submerged reef in order to get this 
drifter back. I immediately regretted 
not wearing my hip waders instead 
of these flimsy rubber boots. As the 
boat threaded it’s way through rocks 
poking above the waterline I looked 
out across the low “island” to my 
drifter getting thrashed on the rocks. 
The third mate yelled, “ok out now!” 
and Aubrey and me jumped into the 
36 degree water and waded our way 
onto the beach. Sure enough the 
water was up to my waist completely 
filling my boots but I didn’t mind I 
was that much closer to my drifter. 
As we walked across this desolate 
Alaska Island Aubrey turns to me and 
says “look at that bear!” The “bear” 
turned out to be a sea otter hauled 
out on the beach and as we tried to 
get a picture it waddled back into the 
ocean. Finally I spotted my drifter, 
with its sails getting torn to shreds 
on the barnacle covered rocks, the 
rocks I would have to scale. I had a 
boathook the crew had given to me 
and nothing else. Back on land I 
stripped the drifter down to the hull 
and waved at the work boat to pick 
us up. Luckily getting in was a lot 
easier than getting out and we were 
soon on our way to the ship. Once on 
the ship I was able to download the 
data even after the beating the drifter 
had taken…as an added bonus my 
homemade wiring was still intact!

my first
drifter recovery Ohsnow!

Victoria

campbell
chaseStoudt

Many thanks to the Glacier Bay National Park 
Service for both allowing me to sample on 
land and with the guidance of a park ranger.
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brittaVoss

 As the details of my surroundings started to come into focus, 
I recognized the two large, wooden boxes next to the door. 
To my dismay, the last sample bottles, delayed by customs, 
had arrived in the nick of time. After a short taxi ride with 
the world’s least intelligible driver—who wouldn’t let me 
forget that I tried to get into the driver’s side of his taxi—I 
was finally there. I was ready to embark on my first ever open 
water research cruise. As the only American and the only 
oceanographer on the ship, it looked like the next week would 
be the longest of my life.

One morning last July, I woke up in a hotel 

room. Looking around, it took a few minutes 

to put together the pieces and remember what 

I was doing there. Finally I had it: I was in a 

hotel room because I was alone in England. I 

was in England because, in a few hours, there 

was a container ship leaving from the Port of 

Liverpool, and I was supposed to be on it. 

Why I was sailing across the North Atlantic in 

a container ship on my summer vacation is a 

little harder to answer.

 The container ship cruise was part of my 
internship at the Institute for Marine Science 
in Kiel, Germany. The lab I worked in studies 
carbon dioxide fluxes in the North Atlantic, a 
very important place for oceanic sequestration of 
anthropogenic carbon. For three short months, 
I was part of a fun, multilingual group learning 
hands-on about climate and the ocean.

 However, last summer wasn’t my first experience with research. As a 
freshman at the UW, before I had any idea what I wanted to do with my 
life, I joined Dr Beth Traxler’s microbiology lab. My mentors there were 
the most patient, encouraging people I have ever met, and I credit them 
with inspiring me to pursue science outside the classroom. But after a few 
months, I started to fall in love with oceanography, and eventually I decided 
to switch gears.

 When I returned home from Germany, I began working in Dr Rick Keil’s marine organic geochemistry 
lab. My project in this lab has all the right ingredients: chemistry, broader significance, and nerdy fun. 
I analyze samples from the West Point sewage treatment facility for environmental spices, natural and 
synthetic flavoring agents found in the foods we eat. The cool part is, there are clear spikes of certain 
spices in our wastewater at certain times of the year, like sage around Thanksgiving and cinnamon 
throughout the holidays. But more importantly, these data on “fun” compounds like spices are a way 
for the public to see the direct impacts of human activities on our local marine environment.

 I will take a break from Dr. Keil’s lab this summer to work at 
the Hollings Marine Lab in Charleston, South Carolina. With 
the support of the Hollings Scholarship from NOAA, I will 
study bioactive chemicals in marine microbes.

 The best part about my time in the UW oceanography 
department is that it’s not over yet. During my last year here, 
I am looking forward to lots of interesting classes, fun times 
with the other awesome oceanography students, and my senior 
project. have had some amazing opportunities already, and I’m 
sure there are many more to come.
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orca bowl 

Having gotten their feet wet the team knew more of what to expect for the 
next year’s Orca Bowl. They also had another year to study and specialize in 
diff erent areas. One student picked marine biology to be her area, another 
picked geology, and another loved chemical oceanography.

ann
Williams

The fi rst time we heard about the National Ocean Sciences 

Bowl we were excited to participate. We bought some used 

Oceanography books and dove in. It was a natural fi t for our 

team as each team member loved science and was eager to learn 

more about the ocean. We took four high school sophomores 

and a freshman and headed up to the University of Washington 

having no idea what to expect. The team had a blast! They lost 

more rounds than they won, but they were hooked.

At Orca Bowl 2007 the team won fi rst place—we 
were not anticipating that! Then it was off  to 
Stony Brook, NY for the National competition. 
The team was quite impressed with the extremely 
high level of competition and they enjoyed 
meeting teams from around the country who 
shared their love of ocean science.

We formed two teams for 2008 and hit the books. Having a 
team full of seniors made them really want to defend their state 
title. They managed to win again at Orca Bowl 2008. Then it 
was off  to Seward, Alaska! The competition was tough and they 
ended up in 6th place at the National Ocean Sciences Bowl. 

As one of the prizes for winning the Orca Bowl the team had 
the opportunity to go on a three-day Salish Sea sailboat trip 
around Puget Sound. It was a wonderful experience for the 
team to put into practice knowledge that they had only read 
about in books.

Our seniors are sad to see their Ocean Bowl 
experience end, but they have gained much from 
it. Studying about the ocean has broadened their 
education. The team members and coaches have 
all thoroughly enjoyed their experiences with 
Orca Bowl. Captain Will Schlecht said, “Orca Bowl 
opened a new avenue of science for me that 
otherwise I may not have explored.”  

Future marine biologist, Kirsten Williams, said, “Seeing the School of 
Oceanography, the enthusiastic volunteers, and marine educators at UW 
during our Orca Bowl visits helped me decide that marine science is what I 
want to pursue.” Team member Kyle Crockford hopes to pursue a career in 
science education and found that Orca Bowl has widened his knowledge of 
how the ocean impacts the earth and our environment. Ocean Bowl study 
helped Rebekah Altig realize that “oceans are a lot more fascinating and 
intricate than their surfaces might lead people to believe.”

Studying new topics, applying knowledge, setting 
goals, and learning teamwork are just a few of 
the benefi ts of participating in Orca Bowl. Coach 
Pam Crockford wishes that “more schools were 
involved because Orca Bowl contributes so much 
in getting kids excited about the ocean and 
realizing the impact it has on our lives.” 

The ExCEL team is very thankful to the University 
of Washington and all of the sponsors for 
providing the Orca Bowl experience. Among 
favorite memories will be the costume contest 
among the moderators and the awards dinner 
at the Seattle Aquarium. It has provided an 
opportunity for personal and academic growth for 
our team for which we are grateful.

Thanks Orca Bowl!
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From his experiences in the polar regions Weyprecht became  

aware that solutions to the fundamental problems of  

meteorology and geophysics were most likely to be found  

near the Earth’s poles. The key concept of the first IPY was  

that geophysical phenomena could not be surveyed by one  

nation alone; rather, an undertaking of this magnitude  

would require a coordinated international effort. 12  

countries participated, and 15 expeditions to the poles  

were completed (13 to the Arctic, and 2 to the Antarctic).  

Beyond the advances to science and geographical  

exploration, a principal legacy of the First IPY was setting  

a precedent for international science cooperation.

-International Polar Year Organization

First International Polar Year (1882-1883): 

The idea of International Polar Years was the inspiration of the Austrian explorer and naval officer Lt. Karl Weyprecht 

who was a scientist and co-commander of the Austro-Hungarian Polar Expedition of 1872-74.
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