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GREENLAND—On a typically frigid mid-
July day at Summit Station, almost smack 
in the middle of Greenland, with the tem-
perature hovering around –10°C, Elizabeth 
Morris and John Sweeny were bundled up 
against the cold atop their black Ski-Doo 
snowmobiles, which Morris described as 
being similar to motorcycles on ski tracks. 
They drove the vehicles— without yet 
attaching three wooden sleds that would be 
pulled during their summer scientific tra-
verse across part of central  Greenland— on 
a practice spin along the perimeter of 
Summit’s groomed, approximately 4600-
meter × 60-meter snow runway. One of the 
longest runways in the world, it lies atop 
3.2 kilometers of ice, with the horizon 
stretching in every direction.

Morris, a glaciologist who is a senior asso-
ciate at the Scott Polar Research Institute 
at Cambridge University, United Kingdom, 
and Sweeny, her polar guide, were taking 
advantage of an unexpected extra day at 
Summit, a scientific research station spon-
sored by the U.S. National Science Founda-
tion (NSF), before the traverse began. They 
hoped that the socked-in visibility just a few 
hours earlier that morning, 16 July, would 
not be repeated the following day so that a 
U.S. Air National Guard 109th Airlift Wing 
C-130 cargo plane would be cleared to fly to 
Summit from Kangerlussuaq on Greenland’s 
west coast with needed supplies. Morris and 
Sweeny would load up each sled with about 
270 kilograms of gear.

The pair was eager to begin an approxi-
mately 800- kilometer round-trip traverse 
starting from Summit and going along a 
portion of the Expédition Glaciologique 
Internationale au Groenland (EGIG) line 
across central Greenland established by an 
earlier expedition. Along the route, Mor-
ris will measure the density profile in the 
snow down to a depth of about 10 meters 
to help calibrate and validate the synthetic 
aperture radar interferometric radar altim-
eter (SIRAL) on the European Space Agen-
cy’s (ESA)  CryoSat-2 satellite. The satellite, 
which launched in 2010 following the fail-
ure of the original CryoSat in 2005, moni-
tors changes in thickness of marine ice in 
polar oceans and variations in thickness 
of ice sheets in Greenland and Antarctica, 
providing information about changes in ice 
sheet mass and sea level rise.

Morris, 65, is part of the ESA- coordinated 
CryoSat Calibration, Validation and 
Retrieval Team. She has participated in 

these Greenland field campaigns annually 
since 2004, usually once but sometimes 
twice each year. Morris headed up the Brit-
ish Antarctic Survey’s (BAS) ice and cli-
mate division from 1986 to 1999, and in 
1987 she became the first woman allowed 
to join a BAS field team. 

On the snowmobile traverse, the 
team will stop at 12 sites, roughly every 
40–60 kilometers. At each stop, Morris will 
spend several hours using an approximately 
5- centimeter- diameter auger (“like a giant 
corkscrew,” she said) to drill 10 meters into 
the snow for a neutron scattering probe to 
take measurements of the snow every cen-
timeter. As fast neutrons from the probe 
collide with hydrogen atoms in the snow, 
the neutrons lose energy and come back 
as slow neutrons that can be counted, she 
explained. By counting the slow neutrons, 
the density of the snow can be determined, 
she said. With those 10 meters, which repre-
sent about 25 years of snow accumulation, 
combined with data from Morris’s years 
of work in Greenland, she has an approxi-
mately 30-year record of snow density.

Morris has been able to track annual 
snow layering much more easily than actu-
ally having to shovel out a snow pit, distin-
guishing between summer snow, which is 
fluffy, and winter snow, which is densely 
packed due to the arms of dendritic ice 
crystals having been knocked off by the 
wind, she said. Morris added she hopes to 
use the 30-year snow record to help with 
the improvement of climate and meteoro-
logical models for Greenland. 

Climate Models 

Although current climate models are state 
of the art, they still need to be more accu-
rate, Morris noted. “My view is that there has 
been so little data around about accumula-
tion over Greenland that everybody’s been 
using the same maps of accumulation and 
the same data to tune the models,” she said. 

Having accurate models “is fairly signifi-
cant stuff because the only way that you are 
going to say what happens in the future is 
by models,” she said. Morris explained that 
while monitoring is very useful, a concern is 
that complete results from monitoring may 
not be known for a while, as climate change 
continues. “We want to say now what’s going 
to happen in 30 years’ time. And that’s a 
question of modeling. So we’ve got to get 
those models right.”

She said modelers need to include 
larger uncertainties in their models. “If the 

modelers can actually state what the uncer-
tainty is, then the policy makers know, I sup-
pose, what the range of uncertainty is and 
the time. I think it’s all about time, really; 
how much time have we got before things 
get really bad as far as sea level goes and so 
on?” she said, adding that politicians should 
know what sort of leeway there is. “It may 
not help them, because it doesn’t really help 
to say, ‘Well, it could happen in 10 years, or 
it could happen in 30 years.’ But if that’s the 
truth, then [policy makers] had better have 
the truth rather than have somebody say it is 
going to happen in 10 years.”

Rapid changes in Greenland, such as the 
movement and calving of glaciers, can be 
seen from satellites and often grab newspa-
per headlines, Morris noted. “The problem 
is, we haven’t had satellite observations for 
long enough to know whether this is some-
thing that’s happened in the past,” she said. 
Morris added that it is also important to get 
a balanced view of what is happening on the 
whole of Greenland, including in the center.

“You’ve certainly got rapid melting and 
very obvious melting around the edge 
of Greenland,” she said, noting that pro-
posed mechanisms for that include melt-
water penetrating down to the bed, with 
ice then sliding more easily over its bed 
and moving faster, or ocean water get-
ting under the bed. She added that there 
are mechanisms for having increased 
snow accumulation in central Greenland 
in a warmer world. “Whatever is happen-
ing to the accumulation in the center is 
surely critical because it’s a much bigger 
area that we are talking about. And just 
small changes in accumulation are really 
equivalent to quite large changes in mass 
because of the vastness of the ice sheet. 
It is true that melt has extended quite a 
long way over the ice sheet over some 
warm summers recently. But it’s also 
true that there’s still a very, very big area 
which is dry snow and that melt is not 
happening [there],” she said.

Morris said, though, that there will come 
a point when the whole of Greenland will 
be melting. “There’s no way out of it. We 
are probably going to lose the Greenland 
ice cap.” She said, though, that it will make 
a big difference whether the change occurs 
over 15–20 years or over 100 years, which 
would allow people to adapt and perhaps 
even take mitigation measures. 

The Summer Traverse

Morris said this summer’s traverse, which 
will extend no later than mid-August so the 
team can catch a plane down from Summit, 
is her “swan song” with the traverse project, 
although she hopes another scientist will 
pick up and continue her efforts. Noting that 
“it’s probably a good thing to try and do new 
things,” she said she wants to take time to 
compare her results with various models.

A traverse earlier this spring was called 
off after just one day because in the –58°C 
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temperature, Morris’s cooking burner 
wouldn’t light and the snowmobiles and 
instruments wouldn’t work, she said. Now, 
for her last traverse with the project, one sled 
hauls all of the science gear— including the 
neutron probe, a generator, winch, augers, 
electric drills, computers and loggers, every-
thing Morris needs to drill and record data—
along with a tent to protect the computer 
while working. Inside the crates on the other 
two sleds are a pyramid tent; high- energy 
foods such as dried beef granules, potato 
powder, rice, pasta, biscuits, butter, oats, 
sugar, and chocolate (water will come from 
melted snow); bedding; Iridium satellite tele-
phones; a 30.6- caliber rifle for protection in 
the unlikely event that they encounter any 
menacing polar bears wandering on the mid-
dle of the ice sheet; and petrol (with addi-
tional petrol having been deposited along the 
route by a Twin Otter utility airplane earlier 
this year).

Morris’s polar guide, Sweeny, 48, is a 
lean, 6-foot-tall former British Royal Air 
Force gunner who worked for five seasons 
with the BAS—including participating on 
several traverses, though none happened 
to be with Morris—before starting his own 
small forestry business in northern Wales 
10 years ago. When Morris—whom he 
recalled from his time at the BAS as being 
focused, pleasant, and  approachable— 
 e-mailed Sweeny about 7 weeks ago look-
ing for a general assistant on short notice 
after another assistant was unable to join 
the traverse, Sweeny took her up on the 
offer. “Forestry is quite physically hard 
work, and I’m getting on in years. Now I’m 
not saying this [traverse] is easy work. But 
it is easier than wielding a chain saw all 
day and probably a lot safer,” he quipped.

During the traverse, Sweeny, who previ-
ously was a member of a mountain rescue 
team, will fill a number of roles, includ-
ing navigator, mechanic, tent erector, joint 
cook, and general help. He rattled off 
potential dangers including frostbite and 
hypothermia, burns from cooking fuel 
spillage, mechanical problems (for which 
the team has plenty of spare parts), bad 
weather that could cause poor contrast 
for traveling, and crevasses. Although the 
traverse is in an accumulation area with 
no moving ice, and crevassing generally 
occurs where ice is on the move, the team 
is equipped for safe travel near crevasses, 
he said. Sweeny quoted earlier polar 
explorer Roald Amundsen: “Victory awaits 
him who has everything in order.”

“Although we’ve discussed all these things 
that can go wrong, when things are going to 
plan, it’s a reasonably stress-free existence. 
We’re far removed from the pressures of the 
normal existence,” Sweeny said.

Working in Polar Regions

Morris, who describes herself as “five feet 
nothing” tall, began her fieldwork in 1987 

at age 40. Although she initially encoun-
tered difficulties in being allowed to do 
polar fieldwork because of gender restric-
tions, she said that there should be noth-
ing unusual about women working in polar 
environments. “It’s not a myth that you 
need to be able to tolerate the cold, and 
it’s not a myth that you need to be able to 
think clearly if the wind is howling around 
you, which I always find quite difficult if 
you have got this incessant wind battering 
you—you start to lose the capacity to think 
properly. You’ve got to do that. But there’s 
nothing fundamental, really, that needs you 
to be six foot tall, four foot wide. It’s more 
the endurance bit.”

Morris also noted that despite being on 
the Greenland Ice Sheet day after day, year 
after year, she doesn’t get bored by her 
work or by the environs. “I’ve had several 
different field assistants, and after a while 
they would say, ‘Well, oh, God, we’re doing 

the same thing over and over again.’ I’ve 
tried to work out why it isn’t the same thing 
over and over again for me.” 

She said that “two really incompatible 
things have to go on at the same time” 
in one’s mind during a traverse: a fairly 
obsessive approach to one’s work and also 
the ability to appreciate Greenland’s cold 
and harsh beauty. She said that one rea-
son it’s not the same thing over and over 
for her is “the science, of course, because 
with the science, you’re always adding 
something. 

“But I think it’s partly the landscape, and 
the landscape is always different,” she said. 
“There’s always different weather, there’s 
always different light effects, there’s always 
a different look to the snow, and some-
times you get these amazing days where 
you get snow crystals out of clear sky so 
you have this bright blue sky and then little 
diamonds that are coming down catching 

(Clockwise from top) Elizabeth Morris on her snowmobile during a practice spin around 
the perimeter of the airfield at Summit Station, Greenland. Polar guide John Sweeny. 
Glaciologist Elizabeth Morris. Photos by Randy Showstack.
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the light. It’s just like a rain of diamonds 
coming down. And they all pile up on the 
surface, and you get sparks of light. Very 
pure color. All the colors in the rainbow are 
sparkling out from these crystals that are 

lying on the surface, and it’s utterly magic; 
it’s just unbelievable.”

Morris continued, “It happens maybe 
one or two times per trip, and it’s the 
day that pays for all the misery. You just 

have one day which tells you why you’re 
there. It’s just so beautiful that it’s almost 
indescribable.”

—Randy ShowStack, Staff Writer

The objective of the Community Hydro-
logic Modeling Platform (CHyMP), a grass-
roots effort begun in 2008, is to build the 
cyberinfrastructure and human infrastruc-
ture for community- driven, integrated model 
development and comprehensive data set 
compilation, as well as a framework for 
model distribution, high- performance com-
puting access, and technical support. CHyMP 
recognizes that it is difficult to evaluate and 
access many existing hydrologic models and 
the data needed to calibrate them, and these 
shortcomings impede scientific progress.  

The third CHyMP workshop, “A Strategic 
and Implementation Plan,” funded by the 
U.S. National Science Foundation and the 
University of California Center for Hydro-
logic Modeling, brought together more than 
30 participants from universities, govern-
ment agencies, and the private sector to 
focus on defining steps to begin implement-
ing CHyMP. Participants discussed four 
aspects critical to community modeling: the 
data required, the need for benchmarking 

and intercomparison exercises, the impor-
tance of evaluating platforms for such exer-
cises, and the vision of a national water 
modeling framework. 

Participants stressed the need to estab-
lish comprehensive continental- scale three- 
dimensional hydrostratigraphy. This was seen 
as a top priority to advance the science of 
how water- related processes are simulated, 
and the lack of subsurface data was recog-
nized as a major impediment to truly inte-
grated hydrologic modeling. Participants rec-
ognized that the effort to assemble such a 
database will require collaboration between 
academics, federal agencies, and the pri-
vate sector to leverage available resources 
and expertise. The process of cataloging and 
assembling continental- scale databases for 
important model parameters and data sets 
was also discussed, focusing on starting with 
coarse- scale, comprehensive data sets and 
refining resolution with time. 

A session on benchmarking highlighted 
the need to establish the capabilities of 
current models and to provide a measure 
for gauging progress. Participants shared 

examples of benchmarking exercises that 
objectively assessed performance and 
those meant to identify how different com-
putational approaches affect performance. 
Both aspects were recognized as important 
to CHyMP goals. Participants concluded 
that in the context of true community mod-
eling, exercises should be established for 
all classes of water models representing 
processes from pore to continent. It was 
concluded that systematic evaluation of 
currently available platforms and capabili-
ties will be needed to achieve this.

Finally, participants discussed the impor-
tance of developing a framework for national 
water modeling (NWM) to drive the com-
munity toward comprehensive, continental- 
scale simulation of important natural and 
human- driven water processes over North 
America. The consensus vision of NWM was 
not of a single model but of a framework that 
can incorporate multiple codes, including 
continental- scale and regional- scale mod-
els, allowing simulation anywhere within the 
North American continent. 

These recommendations and discussions 
are being developed into a white paper for 
community release. Full details from the 
workshop are available at http:// www .cuahsi 
.org/ chymp .html.

James Famiglietti (University of California, 
Irvine), Venkat Lakshmi (University of South 
Carolina), Larry Murdoch (Clemson Univer-
sity), and Richard Hooper (Consortium of 
Universities for the Advancement of Hydro-
logic Science, Inc. ( CUAHSI)) co- organized 
the workshop and contributed to this report.

—JennifeR aRRigo, CUAHSI, Washington, D. C.; 
E- mail: jarrigo@cuahsi.org

MEETINGs
Developing Community Infrastructure  
for Hydrologic Modeling 
Third Workshop on the Community Hydrologic Modeling Platform (CHyMP): 
A Strategic and Implementation Plan;  
Irvine, California, 15–17 March 2011
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The latest in the Australian  GREENHOUSE 
conference series,  GREENHOUSE 2011, 
provided scientists and representatives 
from industry and all levels of government 
the opportunity to hear about the latest 
in climate change science from leading 
researchers from Australia and around 
the world. This year’s conference included 
a workshop on Indo- Pacific climate 
variability and change that focused on 
interactions between the two ocean basins, 
their teleconnections, and how these 
might change in the future. There were 

16 presentations by participants, which are 
now available at http:// www . greenhouse2011 
.com/ page .aspx ?docid =11. 

Several talks at the workshop identified 
feedback mechanisms that control the 
development and structure of climate 
modes, using both observations and 
Coupled Model Intercomparison Project 
Phase 3 (CMIP3) results for the twentieth 
and 21st centuries. For example, skewness 
in the Indian Ocean Dipole (IOD) was 
associated with nonlinear temperature 
advection, sea surface temperature (SST)- 
cloud- radiation feedback, and feedbacks 
among the thermocline, SST, and wind. 

Observations indicated that the frequency of 
the IOD has increased since 1950. However, 
there were varying interpretations on the 
relative strengths of the feedbacks, how they 
will change in the future, and whether the 
increased frequency of the IOD is induced 
by natural variation or human activity. 

In a general discussion, there was 
consensus that the available reanalyses 
are not reliable “observations” for clearly 
identifying feedbacks (different products 
often give contradictory results). Models, 
on the other hand, give a wide spread in 
the strength of different feedbacks. Clearly 
there is a need for more research using 
both models and observations to identify 
the relative contribution of each feedback 
mechanism. Correctly identifying and 
understanding the feedback mechanisms 
will likely improve the accuracy of 
predictions for both climate variability and 
climate change.

Understanding Feedback Mechanisms  
of the Indo- Pacific Ocean Climate System 
Indo- Pacific Climate Variability and Change Workshop; 
Cairns, Queensland, Australia, 7–8 April 2011
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KANGERLUSSUAQ, GREENLAND—This 
small town in central western Greenland, 
which has a population of about 650 and 
a major airstrip dating from World War II, 
is a center for scientific research and a 
starting point for scientists working in the 
region and on Greenland’s ice sheet to 
study climate change and other issues. 
The town, just north of the Arctic Circle, 
sits at the edge of the 190- kilometer- long 
Kangerlussuaq Fjord and straddles the 
Qinnguata Kuussua River estuary, whose 
source water is the Russell Glacier, 
about 20 kilometers to the east. Between 
Kanger—as some refer to the town— and 
the glacier, some Eskimo- Kalaallit elders 
held a traditional gathering last month and 
also offered their perspectives on climate 
change during an impromptu 14 July meet-
ing with high school students and other 
visitors.

The evening before that meeting, Ole 
Olsvig, Kurt Olsen, Avaruna Mathaeussen, 
and other high schoolers from Greenland 
were in a makeshift classroom at the back 
of a renovated former U.S. Army barracks 
in Kanger, which had served as a U.S. mili-
tary base. The students, who said they care 
deeply about their traditional culture and 
also are very aware of recent changes in cli-
mate, were helping to make presentations 
about their summer science projects. A total 
of 16 high schoolers from Greenland, 3 from 
Denmark, and 5 from the United States were 
there, participating in Joint Science Edu-
cation Project (JSEP) activities; JSEP is an 
international collaborative polar science 
education effort between Greenland, Den-
mark, and the United States that receives 
support from the U.S. National Science Foun-
dation (NSF).

The presentations concluded JSEP’s week-
long Kangerlussuaq Field School section; 
during a follow- on science education week, 
some of the students would visit scientific 
stations on the ice sheet. The student pre-
sentation topics included possible atmo-
spheric variations between Arctic microenvi-
ronments; locations where musk ox tend to 
concentrate; and the relationship between 
water quality and the growth of large Nos-
toc cyanobacteria blooms called sea toma-
toes in nearby lakes. JSEP coordinator Laura 
Lukes said the program has had a positive 
impact on the students as well as on herself. 
Lukes, an NSF Albert Einstein Distinguished 
Educator Fellow, said that she has learned 
about polar science; has become more moti-
vated to research the impacts that field and 
research experiences have on students; and 
also has become more interested in Green-
landic language, culture, and traditions.

The next day, as Lukes guided the stu-
dents and others across a glacially carved 
landscape populated with caribou and musk 

ox, Olsvig discussed tradition and climate 
change. The 17- year- old, from a small north-
western village near Upernavik, said he had 
recently harpooned his first narwhal, a rite 
of passage. He said older relatives had told 
him that Greenlandic traditions need to be 
maintained for the culture to survive. His 
grandfather also had told him that 30 years 
ago the sea ice, or siku, in his region would 
last from September to June but now it 
comes in December or January and stays 
until only April or May. Olsvig said this 
change affects the use of dogsleds, snowmo-
biles, and boats and makes traditional seal 
hunting more difficult.

Other students also talked about Green-
landic traditions and environmental 
changes. Mathaeussen said that although 
climate change may be bad for others, it 
could allow for more vegetable growing in 
Greenland. Olsen commented that “the natu-
ral cycles of climate have been accelerated 
because of the CO2 level.”

A Gathering of Elders

Following a stop at what is locally called 
the sea tomato lake, the group continued 
by car along a gravel and sand road to 
meet with elders at Long Lake, near Rus-
sell Glacier. There, Angaangaq, a shaman 
and elder who is Olsen’s great-granduncle, 
was conducting a ceremony on his ances-
tral land by the shores of what he referred to 
as Aajuitsup Tasersua, “the lake that hardly 
ever melts.” The nearby Russell Glacier is, 
as Angaangaq referred to it in the Kalaal-
lisut, or West Greenlandic, language, an inu-
giak of the Sermersuaq, a finger of the Big 
Ice—the ice sheet—that holds the land in 
its grip, he said. Angaangaq, who is from a 

town near Maniitsoq on Greenland’s west 
coast—though he now travels extensively—
welcomed the students and others to the 
ceremonial circle. While intoning a chant he 
called “Melting the ice in the heart of man,” 
Angaangaq held up two black qilauts—
flat drums that in this case were made with 
what he referred to as “rain- coated” nylon 
because bans prevent international travel 
with sealskins—to the sides of his head and 
momentarily engulfed each visitor between 
the elephant ear–sized instruments that he 
said “are from the Great Sky.”

Afterward, the visitors and others at the 
gathering went inside a large white tent 
nearby to listen, through a translator, to 
elders seated in a semicircle discussing cli-
mate change. Ole Kreutzmann, 69, from 
Maniitsoq and known as Ole, stated that the 
weather used to be more stable. He noted 
that over the past 2 years, since a similar 
gathering had been held at the same loca-
tion, inland ice “has never melted so fast.” 
Joergen Jensen, 73, of Sisimiut and known 
as Juulut, explained that the sea near where 
he lives does not freeze as deeply as in the 
past, which makes travel with sled dogs 
difficult.

Hansina Lyberth, known as Atsaarsuaq, 
83, a great aunt of Angaangaq, said Green-
landers have always adapted to the weather 
and always knew how to survive the hard 
winters. “She thinks they were wiser than 
those professors today who study the 
weather, because they knew how to live,” 
the translator said. Atsaarsuaq, wearing 
a black visor and a red- and- black check-
ered shirt and gesturing with her hands, 
added that many people first noticed recent 
changes in climate around the 1980s, when 
there were warmer summers and more 
storms.

“She thinks that it is a circle of life. That’s 
the way that the world is, and maybe it has 
always been like that: that sometimes it 
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A view of Russell Glacier, in Greenland. Photo by Randy Showstack.
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becomes ice and sometimes it melts,” the 
translator said.

Enos Lyberth, 80—known as Akkaara, 
who is from Maniitsoq and is Angaangaq’s 
uncle and a nephew of Atsaarsuaq—said 
he agrees about the circle of life but that he 
also strongly believes that climate change 
has gotten worse because of factories and 
environmental pollution. He said through 
an interpreter that the climate has changed 
throughout his life and people have adapted 
their lives to these changes. Akkaara said 
changes have been especially apparent dur-
ing the past 20 years; some mountains that 
had always been covered with snow or ice 
now have neither during summertime.

Concern About the Big Ice

In an interview with Eos, Angaangaq, 
silver- haired and in his 60s, was matter- of- 
fact about the fate of the Big Ice. He said 
that some Eskimo- Kalaallit hunters and 
elders in 1963 noticed the phenomenon of 
the Big Ice melting. Although Angaangaq 
has been speaking about the melting of the 
Big Ice for decades, he bemoaned, “Nobody 
heard the message.”

“Now the old people say it’s too late; it’s 
too late to stop the melting of the Big Ice. 
That’s what they say, that it’s a cycle which 
goes on which has been going on for mil-
lennia. But this time the difference is that it 
is too late to stop the melting of the ice,” he 
said. “You and I, our beliefs, our politics, our 
economy, cannot stop it anymore. It’s simply 
too late. The world did not react.”

Angaangaq added that another differ-
ence this time is the size of the global popu-
lation. He said that people need to adapt to 
climate change and also change their atti-
tudes. “Only by melting the ice in the heart 
of man will man have a chance to change 
and begin using his knowledge wisely,” he 

said, referencing the name of his chant at 
the gathering.

He said that there are some positive 
aspects of climate change, including that 
“the land is now growing up.” He said the 
mountains in Greenland that have been 
pressed down by ice for so long now are 
getting bigger with less ice on top of them. 
“The other positive sign is that [climate 
change] is creating a new balance of the 
world. It’s just that you and I as human 
beings, we have not learned to live with it,” 
he said.

In addition, Angaangaq called for sci-
ence and spirituality to go “hand in hand.” 
He said, “When we look at the wings of the 
bird, of the eagle, to the left, closest to the 
heart, is the spirit. To the right, far away 
from the heart, is the science. And they 
have to go hand in hand. If they don’t, it 
is mere knowledge, and we have so much 
knowledge, for we have not learned how 
to use [knowledge] wisely.” The message 
of his people “is that they think very much 
like the eagle, that everything has to be in 
balance,” he said. “They talk about it very 
often: that no birds can ever lift off with the 
wings [that] are not equal. Not even a big 
airplane can do that.”

“It is time that the scientists begin talking 
to the elders,” he continued, noting that the 
knowledge of the elders is valuable for sci-
ence. “If we don’t talk together, the old peo-
ple’s knowledge will disappear and we will 
have some new knowledge we don’t know 
how to use. So it has to go hand in hand. It 
has to be like the wings of an eagle, where 
spirit and the science go hand in hand.”

He said that the elders’ message about 
climate change includes the hope that 
individuals will change and use knowl-
edge wisely. In addition, Angaangaq said 
he has hope in the Greenlandic high 
schoolers. He said he told the students 

at the gathering that “now that they are 
learning about science, they are now our 
hope. I told them that ‘I pray that you will 
be strong enough to be able to carry that 
responsibility, because through you, the 
world will realize who we are and the land 
we live on.’”

For more information, see http:// www 
. polartrec .com/ expeditions/ greenland 
- education - tour - 2011 and http:// www 
. icewisdom .com. Additional photos can be 
seen in the online supplement to this Eos 
news article (http:// www .agu .org/ eos _elec/).

—Randy ShowStack, Staff Writer

Angaangaq, an Eskimo- Kalaallit shaman and 
elder. Photo by Randy Showstack.


