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ALTERED 
ARCTIC
Signs of life in warming seas 

Editor’s note: Kimberly Kenny received honors baccalaureate degrees in biology and international studies from Oregon State in 
2015 and a master’s in journalism from Stanford University in 2016. Her participation in the Sikuliaq cruise in September 2016 was 
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cally. And that is likely to impact how 
things grow and live and die.”

Return to Corvallis
Juranek and her colleagues are still 
analyzing their data, but a prelimi-
nary look suggests that the trend of 
increasing primary production is 
indeed continuing late in the season. 
By tracking dissolved oxygen, carbon 
dioxide and other gases in the water 
throughout the cruise, scientists 
were able to see hot spots of biolog-
ical activity. To her, the evidence is 
compelling but by no means the end 
of the story.

“I’m interested in what I’m doing 
on a day-to-day basis,” says Juranek, 
an assistant professor in OSU’s College 
of Earth, Ocean, and Atmospheric 
Sciences. “But I see it as a small piece 
of a bigger whole. As a community, 
scientists are trying to fi gure out 
the way our Earth works. And we’re 
making this incremental progress. 
Nobody gets the answers in one go. 

“I feel like I’m contributing to the 
understanding of the way our planet 
works, and hopefully that will bring 
knowledge and some insight into 
courses of action.”

As the altered Arctic continues to 
unfold, scientists are focusing on more 
than the extent of seasonal ice or a 
change in productivity. What’s at stake 
is a fundamental shift in a massive 
ecosystem. Primary productivity adds 
fuel to the fi re of life, from whales 
to polar bears, in a place that is still 
draped in darkness half the year. By 
studying a region so clearly positioned 
at the forefront of climate change, 
scientists are gaining valuable clues 
about the likely future of the planet. 

The ship glides through the frigid 
stillness of the Arctic Ocean. On 

this September night, the Chukchi 
Sea off the northwest Alaska coast is 
a quiet, snow-globe world. A maze 
of ice sculptures screeches along the 
hull. Radio chatter mixes with banter 
between scientists and the gurgle of 
brewing coffee. 

Laurie Juranek worriedly taps her 
long fi ngers on her thermos. Sea ice 
threatens her carefully laid plan to 
sample water from pre-determined 
spots. Th e map in front of her shows 
large swaths of ice directly over the 
ocean patches where she’d like to 
deploy equipment. 

Where should Juranek direct the 
ship? Which science should be priori-
tized? Th e cost to operate this vessel 
is about $50,000 per day. Teams from 
Oregon State, the Virginia Institute 
of Marine Science and the University 
of Alaska Fairbanks all need time to 
collect data. 

Juranek is a chemical oceanographer 
at Oregon State University and the 
chief scientist on a 28-day expedition 
aboard the research vessel Sikuliaq 
(“young sea ice” in the native Iñupiaq 
language). She is soft-spoken, humble, 
deliberate. She is also tough. Her early 
sea-going days were spent as the only 
female researcher on Ukrainian cargo 
carriers. Her faith in persistent work 
propelled her through a Ph.D. at the 
University of Washington and research 
trips in the South Pacifi c, the Pacifi c 
Northwest and the Arctic. 

Hot Zone for Climate Change
If you want to see the effects of climate 
change right now, look no further than 
the Arctic. According to the National 

Snow and Ice Data Center, Arctic sea 
ice is declining at an increasing rate in 
all months of the year. In September 
alone, when sea-ice coverage normally 
reaches its annual mini-mum, NASA 
satellites indicate a decline of about 13 
percent per decade. 

Th is trend matters for many reasons. 
Sea ice acts as a refl ective blanket on 
top of the ocean. Without it, water 
absorbs more sunlight and warms 
more quickly. Warmer seasons stretch 
longer; animal species adjust their 
behavior; indigenous communities 
that have thrived for thousands of 
years struggle to adapt; and scientists 
scramble to keep up.

During the Arctic summer, whales, 
seals and birds fl ock here to reap the 
bounty of plankton “blooms,” tiny 
sea plants that are so important to 
the food chain that scientists call 
it primary productivity. News that 
primary productivity in the Arctic has 
increased almost 50 percent since 1997 
made headlines last fall. Individual 
blooms are getting larger and occur-
ring earlier in the year. 

But what hasn’t been well studied is 
whether or not this trend is continuing 
later in the season, after summer 
passes and sunlight starts to wane. 
Th at’s the issue that concerns Juranek 
and her team on the Sikuliaq. With 
funding from the National Science 
Foundation, they are investigating 
primary productivity during the 
barely studied late season from August 
to November.

“What we’re trying to fi gure out is 
how biology is impacted by the lack 
of sea ice,” Juranek says, “In general, 
there’s less ice coverage later in the 
season than there has been histori-
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When beavers build dams, streams slow down, sedi-
ment accumulates and ponds grow. Meadows are 

born. Water nurtures new vegetation, a boon for wildlife 
and livestock. But without beavers, streams speed up, scour 
channels and turn into gullies. Meadows dry out. Willows, 
sedges and other wetland vegetation give way to drought-
tolerant shrubs.

At least that’s the theory. In the arid valleys of Eastern 
Oregon, Caroline Nash is learning that the truth may be a 
lot more complicated.

The Oregon State University Ph.D. student in Water 
Resources Engineering is testing the idea that beavers are 

key to restoring streams that have cut their way down into 
the soil and left their floodplain meadows high and dry. 

Across the West, landowners and organizations inter-
ested in meadow restoration are taking cues from nature 
and installing artificial beaver dams on small streams. 
Working with Gordon Grant, hydrologist in the U.S. Forest 
Service and Oregon State’s College of Earth, Ocean, and 
Atmospheric Sciences, Nash is digging into the origins of 
a meadow in the floodplain of Cottonwood Creek on the 
Silvies Valley Ranch north of Burns.

She hopes to complete her study in 2018.

To sign up for the quarterly online Terra+ newsletter and Terra magazine, send an email to Terra.magazine@oregonstate.edu. 
Please include your postal mailing address and indicate your preference for the newsletter or the magazine — or both! TERRA.OREGONSTATE.EDU

John L. Fryer Aquatic Animal Health 
Laboratory at Oregon State Univer-
sity. She and her research team pursue 
clues about cause and effect — how a 
parasite kills fish, how a pulse of river 
water changes the risk of infection, 
how a worm no bigger than an eyelash 
forms a vital link in a deadly cycle. 

“In some ways, science is strip-
ping away the layers to see what’s 
beneath,” says Bartholomew, “and art 
is the opposite, building up the layers 
to create something new.” Both draw 
from the same creative impulse, a 
desire to ask questions, to experiment 
and to learn from trial and error. 

In a collaboration with The Arts 
Center in Corvallis, Bartholomew is 
bringing her two worlds together, 
culminating in a show — Microbi-
omes: To see the unseen — April 
13 to May 27. The scientist and her 
colleagues have hosted artists in their 
lab to explore life forms as diverse as 
they are micro. 

Small Beauties
The art and science of the microbiome 
By Nick Houtman

In a bathtub-sized kiln at the 
back of her art studio, Jerri 
Bartholomew stacks layers of glass, 

one on top of each other like an over-
sized deck of cards. She closes the lid, 
flips a switch and waits for the temper-
ature to climb. When the glass begins 
to glow red-hot, it melts and fuses into 
a single object, becoming a translucent 
collage of form and pattern.

As an artist, Bartholomew applies 
favorite images to her pieces — the 
graceful arch of a tree, a memorable 
camping spot on Mount Adams, a 
dragon fly’s wing, a Chinook salmon. 
“Most of what I do comes from 
nature,” Bartholomew says. “A lot of 
my pieces tell a story about a place. But 
I enjoy the process of collage, taking 
random images and putting them 
together and trying to get the feeling 
of place. It’s as much about the compo-
sition as it is about the subject matter.”

Layers of meaning also concern 
Bartholomew in her day job, head of 
the microbiology department and the 

ALSO IN TERRA
A Sense for Starch
Food scientists discover new 
taste candidate

The five known categories of taste 
include salty, sweet, bitter, sour and 
savory. Juyun Lim has potentially 
discovered a sixth: starchy. At first, 
she thought it was a mistake, but 
the associate professor and her 
collaborators in Food Science and 
Technology are learning that taste is 
about more than preferring bananas to 
strawberries or being a picky eater. 

The Sustainability 
Grind
Karl Haapala applies academic theory 
to industrial practice

Turning a steel-alloy bar into a 
gear is not glamorous or poetic; 
process flowcharts are not the 
stuff of dreams. Yet it’s here, in 
the elegantly rational trenches of 
industry, that Karl Haapala, an asso-
ciate professor of manufacturing 
engineering, thrives and hones a 
better way to build things. Sustain-
able manufacturing balances social 
responsibility, economic competi-
tiveness and environmental impact.

What Do We Love Too 
Much to Lose?
A Call to Life gathers 
international momentum 

"A Call to Life: Variations on a Theme 
of Extinction" combines music with 
spoken word. When Rachelle McCabe 
(OSU professor of music) and Kath-
leen Dean Moore (OSU distinguished 
professor of philosophy emeritus) 
performed to a packed house at 
the Corvallis-Benton County Public 
Library, they were nervous about 
the reception. Since then, they have 
taken it to Alaska, Calgary, Illinois and 
Hawaii. Everywhere, the response has 
been enthusiastic and emotional. 

a conversation. “I think that’s going 
to really change the creative process,” 
says Bartholomew, the Emile F. Pernot 
Distinguished Professor. “The artists 
are going to start asking questions 
that are compelling, that we haven’t 
thought of, because they’re looking at 
the microbiome in a different way.”

In turn, the artists conducted 
their own observations by collecting 
microbes from surfaces — a door knob, 
a slice of bread, a pet’s hair, their own 
skin — and seeing what would grow on 
standard laboratory agar plates. 

The goal is simple: to bring scien-
tists and artists together and to spur 

Meadowlands
Can beavers restore these eroded stream channels?
By Nick Houtman

Jerri Bartholomew directs the John L. Fryer  
Aquatic Animal Health Laboratory at 
Oregon State.

Across parts of the West, green meadows have given way to eroded banks like this creek near Izzy, Oregon. 
(Photo: Gordon Grant)

Bartholomew captures her science in Specimen 53, Ceratonova shasta
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