
  

arctic research
As the temperatures start to drop and the tundra begins 

to brown our 2019 field season in northwest Greenland 

draws to a close. It was a great season and we accom-

plished nearly everything we had hoped. We now start 

the long process of going through the ~300,000 photos 

taken by cameras at falcon nests, ~25,000 photos from 

cameras set on islands and at bird colonies, banding re-

sults, geolocator results, etc.  As we have a chance to 

analyze these data we will provide periodic updates on 

our Facebook page for all of you to follow along: 

www.facebook.com/HighArcticInstitute

I  N  S  T  I  T  U  T  E

HIGH   ARCTIC  
By Kurt K. Burnham 
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Thule Area, northwest Green-
land (76.5° N, 68.7° W), 5 Au-
gust 2019 – The still air is 

shattered by the piercing cack of a 
pair of peregrines as I and the rest 
of the High Arctic Institute field 
team approach the top of the cliff.  
Ropes are quickly tied off, climb-
ing harnesses checked and double 
checked, and we begin our descent 
down the cliff face.  A short dis-
tance from the nest and the falcon 
duet is joined by a chorus of four, 
20 day old chicks.  A few minutes 
later the cacophony begins to sub-
side and in front of me sit the four 
peregrine chicks, bookended by 
two wide-eyed boys, my sons.  This 
is their first time in a peregrine nest 
and it marks the third generation 
of Burnhams to study falcons in 
Greenland.  It is hard to believe this 
is my 29th consecutive summer 
in Greenland, the changes my life 
has gone through in that span, the 
changes that Greenland has gone 
through during that time.

In the 1990s our field season in 
northwest Greenland would start 
in mid-July and the coastline would 
be full of pack ice.  Now field sea-
sons start in late June and the 
coastline is virtually ice-free.  Over 

photo Sequence of nesting 
peregrines in thule Area.

top image: female sitting eggs 
while there is still snow and 
ice surrounding her.
middle image: young have 
hatched and are being fed by 
female. Notice the government 
and color bands on the female 
in this photo. This allows us to 
identify individual birds from 
year to year.
bottom image: young are getting 
close to being fully feathered 
out at eyrie.

Left: Jeff and 
Hannah band-
ing this years 
eyass falcons.
Top: White Gyr 
falcon feeding 
her young.
Above: Gyr 
chicks starting 
to feather.

this same period a warm day has gone 
from temperatures in the low 40s to high 
60s, with a new record high temperature 
set almost every summer.  Even our time 
camping in the field has changed.  I used 
to enjoy a quiet and relaxing evening 
of cooking dinner with the field team.  
Those days are now gone, replaced by 
the incessant buzz of swarms of mos-
quitoes, a new addition to the far north 
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in the last 15 years.  Most interestingly to 
me though are the changes the local bird 
populations have undergone during this 
period, specifically falcons.

Research on peregrine falcons in Green-
land first started in 1972 in central-west 
Greenland (67.0° N, 50.7° W) under Bill 
Mattox, founder of the GPFS (Greenland 
Peregrine Falcon Survey).  My late father, 
William Burnham, was part of the ini-
tial field teams (1972–1977) and spent 
months each summer backpacking 
around the area looking for peregrines.  
After the 1977 field season he began 
working for The Peregrine Fund, many 
years later becoming president.  In 1991 
he returned to Greenland, this time ac-
companied by me (age 16), and we spent 
two seasons as GPFS field team members.  

By the summer of 1993 his interests had 
shifted farther north, and The Peregrine 
Fund created the High Arctic Institute to 
study populations of peregrines and gyrfal-
cons in the High Arctic of northwest Green-
land.  My annual participation, interest, 
and enthusiasm in Arctic falcon research 
continued unabated, including studying 
Greenland falcons in graduate school and 
becoming Arctic Projects Director for The 
Peregrine Fund.  Shortly after my father’s 
death in 2006, I founded the High Arctic 
Institute, with the support of The Peregrine 
Fund, as a not-for-profit corporation inde-
pendent from The Peregrine Fund.  

The High Arctic Institute’s mission is to 
continue with the falcon research first 
started by Bill Mattox and my father in 
central-west and northwest (hereafter re-
ferred to as Thule) Greenland, respective-
ly.  Current research is primarily focused 
in the Thule area, with falcon surveys and 
research occurring on an annual basis.  To 
better understand the diverse High Arctic 
ecosystem in the Thule area we have also 
expanded our research to include most all 
bird species occurring in the area, with an 
emphasis on species which are rare and 
occur at very low densities.  

Juvenile Gyrfalcon at Thule Air Base.
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murres and black-legged 
kittiwakes.  Common eiders 
are also abundant, with the 
largest colonies consisting of 
between 4000–5000 nests.    
Additionally, the area is the 
northern breeding limit for 
many bird species (e.g. At-
lantic puffins, Arctic terns, 
great cormorants, etc.).  These 
species commonly occur in 
very low numbers, with only 
a handful of pairs present in 
some years; including the 
most northern breeding pop-
ulation of peregrines in the 
world.

The idea of gyrfalcons and the 
High Arctic tend to go hand-
in-hand.  Most people think 
of a majestic white gyrfalcon 
perched high up on a cliff sur-
veying the tundra as caribou 
feed below.  When people 
think of peregrines though, 
they tend to have a differ-
ent perception…perched on 
cliffs in the western U.S., on 
the bluffs of the Mississippi 
River, on bridges and build-
ings throughout the U.S. (and 
world).  

The High Arctic?  800 miles 
from the North Pole?  Icebergs 
and glaciers?   Not things most 
people associate with pere-
grines, which makes sense, 
because peregrines are not 
historically native to the re-
gion and are a relatively new 
species to the High Arctic.

In 1818 the first European ex-
plorers visited the Thule area, 
documenting and collecting 
the wildlife they observed, 
including gyrfalcons.  In the 
years that followed numerous 
other expeditions have visited 
the area, again documenting 
and even collecting gyrfal-
cons.  It was not until the ear-
ly-to-mid 1900s though that 
were peregrines observed, 
and even then, they were 
only documented sporadi-
cally.  Documentation of reg-
ularly nesting peregrines in 
Thule took place in the 1980s, 
although only at a single lo-
cation, and even today pere-
grines are generally unknown 
to local Inuit, though gyrfal-
cons are readily identified.  

We believe these species are the 
most likely to be impacted by cur-
rent rapidly changing environmen-
tal conditions and will likely serve 
as environmental barometers go-
ing forward. 

Our research is based out of Thule 
Air Base (a U.S. Air Force Base) in 
northwest Greenland, which pro-
vides us with weekly military flights 
to and from the High Arctic and a 
logistical hub to conduct our re-
search from.  Ice-free land and cliffs 
are predominantly found along 
the coast, with most inland areas 
covered by Greenland Ice Sheet.  
Weather can be severe, with winds 
in excess 100 mph and snow storms 
possible during any month of the 
year.  The “breeding window” is one 

of the shortest on earth, with birds 
laying eggs shortly after arriving 
and young beginning to migrate 
south shortly after departing the 
nest.  

What is the High Arctic and what 
makes it so unique?  The High Arc-
tic is a region at the most extreme 
northern edge of the Arctic (e.g. 
Spitsbergen, northernmost Russia, 
northern Canada, and northern 
Greenland).  In these areas veg-
etation is extremely sparse, with 
no trees and most plants growing 
prostrate, rarely getting above a 
few inches in height.  During the 
summer the sun is up 24-hours 
a day, simple doing lap after lap 
around the sky and never going be-
low the horizon.  The winter is the 

opposite, with up to three months 
of continuous darkness. 

The Thule area is home to the 
healthiest populations of birds 
and mammals (land and sea) left 
in Greenland.  An estimated 30–60 
million Dovekies (a small seabird 
that only breeds in the High Arctic) 
nest in the area along with hun-
dreds of thousands of thick-billed 
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find an adult female incubating 
eggs while completely covered 
in snow with just her head visi-
ble.  One advantage gyrfalcons 
have is that in Greenland they 
frequently nest under large over-
hangs, which provide protection 
from inclement weather.  Our 
research has shown that these 
well-protected nests sites are of 
critical importance to the species.  
Carbon dating of built-up guano 
indicates that some nests have 
been used by gyrfalcons in the 
Thule area for at least 650 years.  
To the south, research from cen-
tral-west Greenland shows even 
longer use, with some nests used 
by gyrfalcons for at least 2,500 
years!  Although nesting later 
in the summer, peregrines face 
severe conditions as well with 
snow always possible and win-
ter setting in shortly after young 
have departed the nest.   

Peregrines in Thule nest farther 
north than any other peregrine 
population and they have one of 
the longest migrations ever doc-
umented for falcons.  Peregrines 
from Thule winter throughout 
South America, traveling up to 

15,000 miles roundtrip while 
spending up to four months 
out of the year on migration.  In 
contrast, gyrfalcons from Thule 
remain in the Arctic throughout 
the winter, moving south to win-
ter in southern Greenland.   Most 
surprising though is our research 
on gyrfalcons tagged with sat-
ellite transmitters in east Green-
land.  Some of these individuals 
displayed a previously unknown 
behavior in gyrfalcons; winter-
ing on icebergs along the sea ice 
edge far from land.  One individ-
ual spent 40 consecutive days 
over the ocean, likely resting on 
icebergs and feeding on seabirds 
and sea ducks which are com-
monly found along the ice edge 
in winter.  

Our annual falcon surveys of the 
Thule area have also provided us 
with an opportunity to collect 
data on other breeding birds in 
the area and identify additional 
research priorities.  For example, 
in 1999 while surveying for fal-
cons we also collected data on 
the location of Arctic tern colo-
nies and the number of individ-
uals present.  Ten years later, as 

we continued to pass by these 
same colonies each summer, we 
noticed many were either vacant 
or had very few individuals pres-
ent.  This led to the creation of 
an annual Arctic tern survey that 
started in 2009 which has shown 
a significant decline in pairs of 
Arctic terns and numbers of col-
onies.     

Although the Thule area is ex-
tremely remote and suffers little 
from human disturbance, exter-
nal factors have the potential to 
negatively affect local bird pop-
ulations. Our research also in-
cludes work with pollutants, such 
as mercury, a toxic heavy metal 
which is produced by coal fired 
power plants at more southern 
latitudes and which bioaccumu-
lates in the Arctic.  

Results have shown that some 
top of the food chain avian pred-
ators in the Thule area have high-
ly elevated levels of mercury in 

Since 1993 the High Arctic Insti-
tute has conducted systematic 
surveys for peregrines and gyrfal-
cons throughout the Thule area, 
with our primary study area of ap-
proximately 500 miles of coastline 
established in 2001.  Each sum-
mer we travel by boat to survey as 
much of the 500 miles coastline 
as possible, with storms, fog, and 
pack ice reducing the amount of 
coastline we can survey in some 
years.  When occupied nests are 
found we collect as much infor-
mation as possible, including 
data on nesting chronology, re-
production, and prey.  In some 
years we have also captured and 
tagged the adults with satellite 
transmitters.  More recently, we 
have begun installing nest camer-
as, providing us with much more 
detailed information than we 
have ever been able to collect in 
the past.   

Since 2001 the number of oc-
cupied peregrine nests has dra-
matically increased in our study 
area from an average of four per 
season from 2001 to 2006 to an 
average of eleven from 2015 to 
2018.  The number of occupied 
gyrfalcon nests has remained rel-
atively stable, with an average of 
approximately six nests occupied 
per season from 2001 to 2018.  Of 
the 20 different cliffs where gyr-
falcons have historically nested, 
five have recently been used by 
peregrines.  In the few years when 
both falcon species have occu-
pied the same cliff, peregrines 
have always appeared to be dom-
inant over gyrfalcons, aggressive-
ly stooping and even striking the 
gyrfalcons whenever they take 
flight.  

Peregrines eggs in Thule hatch on 
average in mid-July, and as late as 

the first half of August.  In com-
parison, peregrine eggs in the 
Midwest U.S. hatch in early-to-
mid May, well over two months 
earlier.  Using data from satellite 
transmitters on peregrines we 
can see that in the first part of May 
peregrines nesting in Thule have 
barely begun their return migra-
tion and are usually still in Central 
or South America.  Gyrfalcon eggs 
in Thule hatch even earlier than 

peregrines, usually in mid-June, 
with adult gyrfalcons arriving at 
nests as early as mid-April.

Weather conditions during incu-
bation and young rearing can be 
severe in Thule.  When gyrfalcons 
begin egg laying the tempera-
tures are well below freezing, 
the ocean is frozen, and snow is 
abundant.  It is not uncommon to 
visit a cliff early in the season and 
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How does this affect birds?  Take 
peregrines for example.  In the 
mid-to-late 1900s they sporadi-
cally occurred in the Thule area, 
likely successfully raising young 
in some years but more fre-
quently failing due to cold tem-
peratures and the severe climate.  
However, the climate moderates, 
adults can arrive and nest a little 
earlier, weather is warmer and 
more stable during the incuba-
tion and young rearing period, 
and in the fall young can spend a 
few extra weeks learning to hunt 
and survive on their own before 

migrating.  Basically, the climate 
starts to much more closely re-
semble that of more southern 
areas in Greenland, where per-
egrines and many other species 
thrive.  While peregrines increas-
ing their range and moving north 
might seem good to those of us 
that love falcons, it’s not good 
news for the planet.    

As we finish banding the four 
peregrine chicks and readying 
ourselves to rappel the rest of the 
way down the cliff I look into the 

eyes of the peregrine chicks and 
my young sons.  Their fates are 
intertwined.  The changes in the 
Arctic we read about in the news 
are real and are occuring faster 
than can be imagined.  I have 
seen them.  I have lived them.  
There is no debate.  There is no 
discussion.  Look at the falcons 
if you need further proof.  The 
gyrfalcon, endemic to the Arctic, 
now faces increasing competi-
tion from an invading peregrine 
population which is moving far-
ther north each year.  Some sci-
entists now wonder if gyrfalcons 
will become a relic of the past by 
the end of this century, or per-
haps exist only in the extreme far 
north of Greenland.

Although the futures of humans 
and falcons are intertwined, only 
we can change that future.  De-
spite the Thule area being 800 
miles from the North Pole its fu-
ture depends on us and the de-
cisions we make here and now in 
our lives.  The future of gyrfalcons 
may well also depend on us, and I 
want to be sure that they are still 
around for a fourth generation of 
Burnhams to see.  

To find out more about their 
research or donate to the 
High Arctic Institute visit 
www.higharctic.org.  Follow 
them on Facebook at www.
facebook.com/HighArcticIn-
stitute to see more great pho-
tos, travel along with them 
during their 2020 summer 
field season in the Thule, or 
to donate and help support 
their research.
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their blood (peregrines have the highest levels), 
which has been shown to cause a wide range of re-
productive and cognitive problems.  Our research 
on migratory movements of Atlantic puffins, para-
sitic jaegers, and black-legged kittiwakes has helped 
to identify key wintering areas, some of which need 
protection from development.  

Waterfowl populations are also rapidly changing 
throughout our research area.  During a common 
eider duck survey in 2009 we counted over 20,000 
nests, 5.4 times more than only 11 years prior.  While 
impossible to know the exact reason for this in-
crease, it is likely a combination of hunting restric-
tions put in place by the Greenland Home Rule 
Government and earlier sea ice breakup, which has 
been shown to have a positive effect on eider repro-
duction.  During our research in Thule we have also 
noted species new to the area, including the first ob-
servation of a Ross’s goose and the first confirmed 
breeding by lesser snow geese in Greenland.  We 
also documented the first observation of northern 
pintails in north Greenland along with increasing 
numbers of both greater snow and Canada geese, 
in addition to more frequent observations of what 

were once considered rare or uncommon species of 
waterfowl.  

Why the changes?  Why are we seeing species in 
Thule which used to only occur farther south?  The 
likely answer is a rapidly changing climate.  More 
specifically, the lengthening of the breeding win-
dow.  As has been well documented across the Arc-
tic, temperatures are rising and sea ice is breaking 
up earlier and re-forming later each year.  As a result, 
spring is earlier, summer is longer, and fall is later.  


