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Lessons from the Arctic
For three decades, MBL Arctic research programs have taught us how high-latitude 
ecosystems work. But there is still much to learn about how these rapidly changing 
environments will influence our climate.

MBL

In 1975, when newly hired Ecosystems Center scientist John Hobbie began 

searching for a location for a National Science Foundation (NSF) study of the 

Arctic, most of his research was based in Point Barrow, Alaska. But this barren 

spit of land that juts into the Arctic Ocean at the northernmost point of the 

U.S. was neither easily accessible nor inviting. So Hobbie and four others 

drove for six hours down the recently built gravel road alongside the oil 

pipeline, and found an ideal research site on the shores of a deep lake called 

Toolik (Inupiak for loon). Nestled in the northern foothills of Alaska’s Brooks 

Range and a manageable drive along the road that runs from Fairbanks to 

Prudhoe Bay, the spot seemed perfect for the kind of aquatic research he and 

the NSF had in mind. 

With seed money from the NSF and a lot of ingenuity, Hobbie began 

developing the Toolik Field Station, one tent and trailer at a time. “I’d hire a 
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cook and a camp manager every season and we added a new trailer about every 

two years,” he says. “At first there were just eight of us working there.” 

Before long “the terrestrial ecologists started stopping by,” Hobbie recalls. The 

site was ideal for their studies as well. Ecosystems Center investigators Gus 

Shaver, a terrestrial ecologist studying the effects of warming on tundra plants, 

and Bruce Peterson, a limnologist studying how changing levels of certain 

nutrients affect the health of Arctic rivers, soon began their own work at Toolik 

and the nearby Kuparuk River. 

Thanks to the early efforts of John Hobbie and others at Toolik, this Arctic 

research camp now attracts ecological scientists from around the globe. “The 

Arctic is the proverbial canary in the coal mine of climate change,” says 

Ecosystems Center co-director Jerry Melillo. “In this seemingly pristine part of 

the world, sea ice is melting at an alarming rate, polar bears are going hungry, 



A New PanArctic Approach

The fact is the Arctic climate and environment are changing more rapidly than in other parts of the world. MBL scientists documenting these changes agree that they have dramatic consequences for regional plant and animal life, as well as the ability to alter essential global processes like the absorption of solar radiation, the production of greenhouse gases, and the cycling of freshwater.The Toolik Field Station remains at the heart of this research. Now operated by the University of Alaska Fairbanks (UAF), it bustles with some 400 scientists from over 130 institutions, who regularly gather there to study the effects of climate change. Hobbie, now an MBL Distinguished scientist and the former Ecosystems Center co-director, is still active at the station, where he directs the NSF-funded Arctic Long Term Ecological Research (LTER) project.Currently in its 20th year, the LTER project is an integral part of the Ecosystems Center’s history—and its future. “The Toolik-based LTER helped establish the MBL as home to one of the world’s premier Arctic research programs,” says Melillo. At Toolik, Ecosystems Center scientists are documenting the effects of a 3.6° F temperature increase in northern Alaska over the past three decades and are using their data to predict ecological changes for larger regions over the next several centuries.The MBL’s pioneering research at Toolik Lake was the foundation for several PanArctic studies that are examining how the Arctic ecosystem works as a whole—and how it influences Earth’s climate. Bruce Peterson’s early work on the Kuparuk River, for example, grew into an Arctic large rivers study that is revealing much about the changing freshwater cycle. The research demonstrates that increasing runoff from Arctic rivers, along with increasing precipitation on the high-latitude oceans and the net melt of Arctic sea ice, are freshening the Arctic Ocean and subpolar seas. These mounting freshwater supplies are in turn freshening the North Atlantic Ocean and this excess freshwater may ultimately slow the ocean conveyor belt that affects the North Atlantic region’s weather patterns.The PanArctic approach is also central to an initiative the Ecosystems Center recently launched with UAF and a $3 million grant from NSF’s International Polar Year. “Our goal is to study the major components of the Arctic system from four long-term observatories at strategic points representing the different changing environments and major ecosystems in the Arctic,” says lead investigator Gus Shaver. Shaver and his collaborators are measuring the carbon, water, and surface energy exchanges of the Arctic terrestrial landscape simultaneously to learn how changes in these key environmental regulators are altering the entire Arctic. “It’s an opportunity to test whether fine-scale studies we’ve done at Toolik Lake can be useful in extrapolating to larger landscapes to resolve important questions about the Arctic as a source or a sink for carbon and its role in regulating global climate,” Shaver says. The project is also creating a much-needed central database for information on all aspects of the Arctic ecosystem, including its terrestrial, atmospheric, and oceanic components.  A Leader in Arctic Research4MBL Catalyst   SPRING 2007







There’s No Scent Like Home

Tiny larval fish living among Australia’s 
Great Barrier Reef spend the early weeks 
of their lives swept up in ocean currents 
that can disperse them far from their 
birthplaces. Given such a life history, one 
might assume that these fish would be 
genetically homogeneous within their 
dispersal area. Yet diversity is found to 
be surprisingly high and individual reefs 
contain different fish populations. For 
such rich biodiversity to have evolved, 
some form of population isolation is 
required. Research published this year 
in the Proceedings of the National 
Academy of Sciences by MBL scientists 
Gabriele Gerlach and Jelle Atema and their 
colleagues showed that many fish species 
can discriminate odors in ocean currents 
and that some species can use home reef 
scent to return to the reefs where they 
were born. The homing behavior could 
support population isolation and slow 
genetic divergence, thus possibly favoring 
the ultimate formation of new species. 
“This research shows that the spatial 
distribution of these aquatic organisms is 
far from being random despite long larval 
dispersal stages of several weeks,” says 
Gerlach. “Apparently, these larvae use 
sensory mechanisms to orientate and find 
their way to appropriate habitats or express 
successful homing behavior to their natal 
spawning sites. This might play a major role 
in processes of population separation and, 
eventually, of speciation.” The research 
could also have important management 
implications not only for the Great Barrier 
Reef, but marine environments in general. 
(
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Balancing Act

How do you weigh protecting the life-sustaining 
resources Earth’s ecosystems provide for free against 
the human actions that impact them? The MBL’s 
Chuck Hopkinson is helping with the math.  

Chuck Hopkinson isn’t your average outdoorsman. Whenever 
this avid hiker, boater, skier, and swimmer is in nature, he takes in 
a lot more than just the scenery. What he sees is the literal value 
of what nature provides us for free: oxygen to breathe, water to 
drink, and natural resources to harvest.  

In fact, Hopkinson, a senior scientist with the MBL’s Ecosystems 
Center, has recently helped create a novel way to evaluate the 
natural resources too many of us take for granted. In a paper 
published last February in BioScience, he and several colleagues 
describe a balance-sheet approach known as “ecosystem 
services-based management,” a promising new tool that links 
ecology and economics. 

The new method assigns absolute values to the services that 
ecosystems provide to society and the human actions that 
degrade these services. “It’s a way for natural resource managers 
to quantify the change in value of ecosystem services so they can 
base their actions on minimizing the value of service reductions,” 
says Hopkinson.    

One area that could benefit from this approach is Plum Island 
Sound in northeastern Massachusetts, where Hopkinson is the 
lead principal investigator on the Plum Island Ecosystem Long 
Term Ecological Research project.   

Since the mid-1980s, MBL Ecosystems Center scientists and their 
collaborators have been documenting environmental changes in 
the Plum Island Sound estuary, which is heavily affected by rapid 

rates of development. The suburbanization is occurring in two 
watersheds that run through 26 towns and drain into the sound. 



Evidence that Earth’s ecosystems are changing is mounting 
to say the least. One way to understand the effects of these 
changes is through extended scientific assessments known as 
Long Term Ecological Research (LTER) projects. With funding 
from the National Science Foundation, LTER scientists study 
model ecosystems over many years, then use math and computer 
modeling to predict how environmental changes will affect 
them—and similar ecosystems—in the future. Such research is 
crucial to the wise management of our planet for the benefit of 
future generations. 

MBL Ecosystems Center scientists currently have leadership roles 





[Antarctica] is changing at all levels, 
from melting glaciers and shrinking sea 
ice to changes in phytoplankton and 
zooplankton, to declining poplulations 
of ice-adapted Adèlie penguins, seals, 
and whales.”

to March), but in our new project we’ll 
go to Palmer Station in the winter 
(July-August). We envision additional 
collaboration with new colleagues at the 
MBL’s Bay Paul Center in this work. We’re 
very excited.

mbl Your research is based in Antarctica. 
What do you study there, how did you 
get interested in this work, and is it 
really as cold as it looks? 

hd   As principal investigator for Palmer 
LTER, I study rapid climate change in the 
Antarctic Peninsula and how the marine 
ecosystem (nearly all Antarctic ecosystems 
are marine) is responding to the warming. 
Our region is currently experiencing one 
of the most rapid rates of temperature 
increase on the planet, having warmed 
in winter by 6° C (10.8° F) since 1950. 
As a consequence, the ecosystem is 
changing at all levels, from melting 
glaciers and shrinking sea ice to changes 
in phytoplankton and zooplankton, to 
declining populations of ice-adapted 
Adèlie penguins, seals, and whales. 
My particular research is focused on 
biogeochemical processes of the carbon 
cycle, including bacterial decomposition 
of organic matter, particle sedimentation, 
and carbon dioxide absorption. 

I became interested in Antarctica 
when I was invited to go along on an 
oceanographic cruise by a colleague in 
1994. Seeing “The Ice” for this first time 
changed my career (and life). I’ve been 
going back ever since. 

How cold does it get? Actually our part 
of Antarctica isn’t all that cold. Even 
before it started to warm up, people at 
McMurdo and South Pole (the other U.S. 
bases) called the Peninsula the Antarctic 
Banana Belt. The year-round climate 
is like Washington, DC, or Falmouth, 
Massachusetts, during January. In 
January at Palmer Station, it’s daylight 
all the time, and on calm sunny days 
temperatures can reach the low to mid 
40s F. That’s still rare though, and it’s 
more common to be windy, overcast, and 
about 35° F—occasionally with rain, sleet, 
or drizzle. It really doesn’t snow much 
either. In fact, I predict trees growing at 
Palmer in 50 years. 

 

mbl As incoming director, what do you think 
are the Ecosystems Center’s strengths 
and what do you hope to accomplish in 
your new role?   

hd   The center’s main strength is its 
strong tradition of scientific excellence 
and intellectual excitement, exemplified 
and led by John Hobbie and Jerry 
Melillo. My main goal is to continue that 
tradition and build upon our strengths 
by maintaining the center’s focus on 
ecosystems, the principal building blocks 
of the Earth system. •
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•  MBL Corporation member Thomas D. Pollard, chair and Sterling Professor of Molecular, Cellular and Developmental 
Biology at Yale University, and former MBL Physiology course faculty member Joan Steitz, Sterling Professor of 
Molecular Biophysics and Biochemistry and a Howard Hughes Medical Institute Investigator at Yale, received the 
2006 Gairdner International Awards, which are among the most prestigious in science.

•   MBL Corporation member and former Physiology course director Joel Rosenbaum (Yale University) received the 
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Lord Mulgrave On Ice 

This subtle watercolor by British artist Robert Cleveley dramatizes the 1773 Arctic 

expedition of the HMS Carcass and the HMS Racehorse, the latter commanded by 

Captain C. John Phipps (the 2nd Lord Mulgrave). Phipps sailed from England, crossed 

the Norwegian Sea, and reached Spitsbergen, Norway, in a bid to find a northwest 

passage to India, which would help Britain exert imperialistic control over the 

country. Despite this political goal, scientific research did occur onboard, with Phipps 

making the earliest known record of a sounding of the Norwegian Sea, which at 686 

fathoms brought up a bottom-sample of very fine, soft blue clay. Perennial ice in the 

East Arctic Ocean may have led Phipps to his decision to return home, convinced the 

passage to India would not be found. That ice is progressively shrinking and showed 

an abrupt decline of up to 50 percent between 2004-2005, according to S.V. Nghiem 

and other researchers at the California Institute of Technology.

From Adventures by Sea from Art 
of Old Time, by Basil Lubbock, 
published by The Studio Limited, 
London, 1925. This book is 
part of the MBLWHOI Library’s 
Montgomery Collection of books on 
Arctic and Antarctic exploration.
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CatalystMarine microbes like these pennate diatoms 
are the engines of our biosphere and are critical to our survival. Other microbes, 

including certain viruses and bacteria, are potentially harmful to humans. Yet we have 

only begun to understand microbial biology, evolution, and diversity. Our next MBL 

Catalyst will explore exciting advances MBL scientists in the Josephine Bay Paul Center 

for Comparative Molecular Biology and Evolution are making in these research areas. 
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