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Introduction

The Atlantic puffin (Fratercula arctica; hereafter referred 
to as puffin) is a medium-sized auk found in the North 
Atlantic, with a breeding range extending north from 
the Gulf of Maine, USA (43°N) and Brittany, France 
(50°N) to north-west Greenland (77°N), Svalbard, 
Norway (80°N) and Novaya Zemlya, Russia (76°N; 
Fig. 1; Gaston & Jones 1998; Harris & Wanless 2011). 
Although the global population is estimated at 12–14 
million adults (Harris & Wanless 2011; Berglund & 
Hentati-Sundberg 2015), the species is listed globally as 
vulnerable and currently in decline, with very low pro-
ductivity reported recently for many breeding colonies 
(BirdLife International 2020). Over 90% of the global 
population is in Europe, with Iceland and Norway 
accounting for 80% (BirdLife International 2020). 
Colony sizes range from a few breeding pairs in the 
High Arctic of eastern North America (e.g., north-west 
Greenland and north-east Canada; Salomonsen 1950; 
Robards et al. 2000) to over a million in the Westman 
Islands, Iceland (Hansen & Garrðarsson 2009); some 

colonies have significantly decreased in size over the 
past few decades (e.g., Røst, Norway; Harris & Wanless 
2011; BirdLife International 2020).

The taxonomic nomenclature of Atlantic puffin has 
varied throughout much of the 20th century, but gen-
erally the species includes three subspecies (F. a. grabae, 
arctica and naumanni), largely differentiated by body 
size  (e.g., bill, wing and mass) and geographic location 
(for review, see Salomonsen 1944; Vaurie 1965; Harris 
& Wanless 2011). The puffins of the British Isles, Faroe 
Islands, France, the English Channel Islands and southern 
Norway are designated F. a. grabae and are the smallest in 
size, whereas individuals in Iceland, northern Norway, 
southern Greenland, Canada and the US are considered 
F. a. arctica and are of intermediate size (Fig. 1). Puffins 
nesting in High-Arctic Greenland, Svalbard (exclud-
ing Bjørnøya) and Novaya Zemlya are distinctly larger 
than those in the south and are commonly referred to 
as “large-billed” puffins or the F. a. naumanni subspecies 
(Fig. 1). Puffins breeding on the Norwegian islands of Jan 
Mayen and Bjørnøya, the latter the southernmost island 
in the Svalbard Archipelago, are  generally  considered 
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intermediate between arctica and naumanni, and, depend-
ing upon the morphological data set used, arguments 
could be made for their inclusion as either subspecies 
(Schaanning 1933; Salomonsen 1944; Holgersen 1953; 
Camphuysen 1989).

These subspecies designations have become conten-
tious. Bédard (1985) found no support for subspecies 
designations based on morphology, while Moen (1991) 
came to a similar conclusion on the basis of genetic dif-
ferentiation using allozymes and morphology. Both con-
cluded that the apparent latitudinal increase in body size 
represented a cline within a single panmictic population 
(i.e., Bergmann’s Rule; Myrberget 1963), which has also 
been suggested by others (e.g., Pethon 1967; Barrett et al. 
1985). However, its extremely large body size makes the 
naumanni subspecies unique from individuals farther 
south in the species’ geographic distribution. In their 
seminal book, The puffin, Harris & Wanless (2011) recom-
mend that the naumanni subspecies should be retained 

until more comprehensive analyses address the issue of 
its morphological distinctness.

Published historical morphology measurements 
of F.  a. naumanni are scarce. Data from Svalbard and 
Novaya Zemlya are limited to ca. 144 and ca. 14 sam-
ples, respectively (Kolthoff 1903; Le Roi 1911; Salomon-
sen 1944; Dement’ev et al. 1951; Vaurie 1965; Pethon 
1967; de Korte 1972; Harris 1984). Data from High-
Arctic Greenland are even scarcer. The only published 
morphological records appear to be wing measurements 
of two males (Salomonsen 1935). All of these F. a. nau-
manni samples were collected over a half a century 
ago, and some specimens were collected as long ago as 
the 1860s. The only published morphometric data for 
contemporary F. a. naumanni samples are from Gaston 
& Provencher (2012) and Underwood (2019) for a sin-
gle Canadian and 16 Svalbard puffins, respectively. The 
paucity of F. a. naumanni measurements, particularly for 
contemporary samples and from High-Arctic Greenland, 

Fig. 1 Breeding distribution of Atlantic puffin (Fratercula arctica) and locations of places mentioned in the text and Table 2 are as follows. (1) Skomer 

Island; (2) Isle of May; (3) Machias Seal Island; (4) Gull Island; (5) Gannet Islands; (6) Baer; (7) Røst; (8) Troms; (9) Hornøy; (10) Baffin Island (single naumanni 

individual collected, possible colony present but of unknown subspecies); (11) Jan Mayen; (12) Bjørnøya; (13) Novaya Zemyla; (14) Svalbard (main group 

of islands). Figure based on Gaston & Jones (1998) and Lowther et al. (2020). High-Arctic boundary from Kurvits et al. (2010).
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makes statistical comparisons between populations less 
informative if not impossible.

Puffins in Greenland are found almost exclusively on 
the west coast and breed from Kitsissut Avalliit (60° N) to 
the High Arctic of the Avanersuaq District (76.5° N), with 
an estimated population size of 5000 pairs (Boertmann 
1994, 2007; Boertmann et al. 1996; Boertmann et al. 
2020). The Greenland population is considered Near 
Threatened and in decline (Boertmann 2007), yet the 
only annual surveys conducted are from the Avanersuaq 
District (this study), and information from other colonies 
elsewhere in Greenland is generally collected anecdotally 
(Boertmann 1994; Boertmann et al. 1996). All of what 
is currently known concerning puffin morphometrics in 
Greenland was provided by Salomonsen (1944, 1950).

The most northern population of puffins in the west-
ern North Atlantic is found within the Avanersuaq District 
in the High Arctic of north-west Greenland (Boertmann 
et al. 1996). Seven colonies are known in the area, ranging 
in size from a few individuals to approximately 75 pairs 
(Boertmann et al. 1996; Burnham & Burnham 2010; 
K. Burnham unpubl. data). Here, we provide data from 
seven years of morphometric measurements collected at 
the second largest breeding colony in the High Arctic of 
north-west Greenland. These data are important to deter-
mine whether there are differences in body size between 
puffin colonies within and among subspecies designations.

Methods

Adult Atlantic puffins were studied from 2010 to 2016 at 
Dalrymple Rock (Igánaq; 76°28’21.65”N, 70°13’12.40”W; 
Fig. 1), an island in the High Arctic and the site of one 
of the seven known breeding colonies in the Avaner-
suaq District in north-west Greenland. The puffin colony 
has an estimated 15–35 pairs that arrive at the end of 
May and depart by mid- to late September (K. Burnham 
unpubl. data). Unlike colonies to the south in eastern 
North America and Europe, puffins on Dalrymple Rock 

are unable to excavate burrows on the account of near 
surface permafrost; they nest in rock crevices on cliff 
faces or under boulders (Salomonsen 1950; K. Burn-
ham unpubl. data). Although no information is known 
about the breeding chronology of our study colony, we 
documented, through camera-trapping, a chick fledge on 
13 September 2017 (K. Burnham unpubl. data).

Using a combination of dip nets and noose carpets, 
puffins were captured from 3 July to 10 August. After 
capturing, puffins were weighed, measured, banded 
(Danish government leg band and colour band) and sam-
pled (feathers and blood), after which all were released 
unharmed. Age was determined using bill grooves, a 
technique described by Harris (1981, 1984), and indi-
viduals with at least two bill grooves were considered 
adults. All puffins were sexed using a standard molecu-
lar method described elsewhere (Bond et al. 2016), using 
primers 2550F and 2718R (Fridolfsson & Ellegren 1999) 
and DNA extracted from either blood or breast feathers 
using the DNeasy Blood and Tissue Kit (Qiagen Inc.).

Wing length was measured to the nearest 1 mm using 
a stopped wing ruler, and the right wing was flattened 
and straightened prior to measurement following Gosler 
(2004). Bill length was measured to the nearest 0.01 mm 
using digital calipers as the distance from the tip of the bill 
to the distal edge of the cere. Tarsus length was measured 
to the nearest 0.01 mm using digital calipers following 
procedures described by Gosler (2004) for “minimum tar-
sus.” Mass was measured to the nearest 5 g or 10 g using 
either a 600 g or 1000 g spring balance, respectively. 
Measurements from initial capture for each puffin were 
used to calculate mean body size provided in Table 1 and 
for all analysis except when noted otherwise.

Minitab (version 19.2; Minitab LLC) was used to con-
duct statistical analysis. All data were tested for normal-
ity, and tests with a p value below 0.05 were considered 
significant unless otherwise noted. Linear regression 
was used to test for relationships between capture date 
and mass and for annual changes in mean mass, while 

Table 1 Average adult Atlantic puffin body size measurements collected from 2010 to 2015 at Dalrymple Rock, High-Arctic Greenland.

Mass (g) mean ± SD  

n, range

Bill length (mm) mean ± SD  

n, range

Tarsus length (mm) mean ± SD  

n, range

Wing length (mm) mean ± SD  

n, range

Male
563 ± 62.1 51.9 ± 2.3 37.8 ± 1.4 185.0 ± 7.7

22, 444–716 22, 47.9–56.1 22, 34.5–40.2 22, 168–198

Female
526 ± 51.3 49.4 ± 2.2 36.9 ± 1.2 182.0 ± 6.1

22, 426–611 22, 44.6–53.2 21, 34.6–39.2 23, 170–192

One-way ANOVA,  

males vs. females

F
1,42

 = 5.49 F
1,42

 = 13.84 F
1,41

 = 4.76 F
1,43

 = 2.09

p = 0.04 p = 0.001 p = 0.04 p = 0.16

Sexes combined
545 ± 59.2 50.7 ± 2.6 37.3 ± 1.4 183.5 ± 7.0

44, 426–716 44, 44.6–56.1 43, 34.6–40.2 45, 168–198
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paired t-tests were used to test for differences in mass 
among individuals captured in multiple years. A one-
way ANOVA was used to test for morphometric differ-
ences between male and female puffins within the focal 
study colony, and a Pearson correlation was used to test 
for association between variables. Two-tailed t-tests and 
a Bonferroni-corrected p value of 0.002 were used for 
comparisons of data from our study colony and summary 
data for other puffin colonies that have been reported 
elsewhere (see Table 2), and only measurements with a 
mean, standard deviation and known sample size were 
included in the analyses.

Results

Twenty-two male and 23 female adult puffins were cap-
tured on 61 different occasions between 2010 and 2016 
(only recaptures in 2016). Capture dates ranged from 
3 July to 10 August (x̅ = 22 July, SD ± 9.1). All captured 
birds had at least two bill grooves; no juveniles or sub-
adults were observed or captured. Marked individuals 
were commonly observed coming and going from appar-
ent nests, although no adults were observed returning to 
the colony with fish in their bills, suggesting that our sur-
veys were conducted primarily during the population’s 
incubation period.

No significant correlation was found between mass 
and capture date for male and female puffins (p = 0.98, 
r2 = 0.00, n = 22; p = 0.16, r2 = 0.10, n = 22; respectively) 
or change in annual mean mass for both males and 
females (p = 0.27, r2 = 0.00, n = 17; p = 0.85, r2 = 0.06, 
n = 22; respectively) based on measurements collected 
between 2010 and 2015. For individuals captured in mul-
tiple years (1–5 years between captures), no difference in 
mass was observed between capture years for either male 
(paired t-test, t

6
 = 1.81, p = 0.12, n = 7) or female puffins 

(paired t-test, t
7
 = 0.19, p = 0.86, n = 8); however, sample 

sizes were low.
Adult male puffins were significantly larger than 

females. Males were an average of 36 g heavier and 
had 2.5 mm and 0.9 mm longer bill and tarsus lengths, 
respectively (Table 1, Fig. 2). Male wings averaged 
3.0 mm longer than females, but this apparent difference 
was not statistically significant (Table 1). Tarsus mea-
surements had the greatest overlap between males and 
females, 80.7%, followed by wing, mass and bill (73.3%, 
61.0% and 46.1%, respectively; Fig. 2). Minimum wing 
and tarsus lengths of males were shorter than females by 
2.0 mm and 0.1 mm, respectively, but minimum mass 
and bill lengths were smaller for females by 18 g and 
3.3  mm, respectively (Table 1, Fig. 2). When morpho-
logical data for both sexes were combined, strong and 

significant correlations existed between all pairwise 
comparisons except wing and tarsus (Fig. 3).

The size of the measured puffins from High-Arctic 
Greenland was generally larger than those found at 
more southern latitudes in both eastern North America 
and Europe. When compared with puffins at colonies in 
Canada (Machias Seal Island, Gull Island and the Gannet 
Islands), puffins from High-Arctic Greenland were sig-
nificantly larger for all measurements except bill length 
at the Gannet Islands (t

57
 = 1.90, p = 0.06; see Table 2 for 

individual statistical comparisons and reference). Com-
parisons with puffin colonies in the UK (Skomer Island 
and Isle of May), Iceland (Baer) and Norway (Røst, 
Troms and Hornøy) yielded similar results with puffins 
from High-Arctic Greenland being significantly larger for 
all measurements except bill length at Baer (t

23
 = 2.99, 

p = 0.007; Table 2).
Among F. a. naumanni in the High Arctic, comparisons 

with historical data from Svalbard (Le Roi 1911) showed 
no difference in wing length (t

82
 = −0.76, p  =  0.45), 

although Svalbard puffins had longer bills (t
82

 = −7.10, 
p < 0.001). Comparison with contemporary data (Under-
wood 2019) varied slightly, with no observed difference 
in bill or wing length (t

46
 = −0.55, p = 0.58; t

55
 = −1.52, 

p = 0.13; respectively), yet Svalbard puffins were on aver-
age 39 g heavier (t

57
 = −3.87, p < 0.001; Table 2). Aside 

from Svalbard, there are no data of sufficient sample size 
from other High-Arctic populations that allow for statis-
tical comparison.

The range of mass of individual puffins from High-
Arctic Greenland (290 g, 426–716) was greater than 
any other colony included in this analysis. Røst, with 
a range of 245 g (340–585), was next closest, although 
their sample size was much greater (n = 44 vs. 2381; 
Table 2, Fig.  4). Similar patterns of large range were 
observed for bill length, though to a lesser degree, and 
only Svalbard puffins had an equal range of wing length 
(Table 2, Fig. 4).

Discussion

Adult puffins from our study colony were significantly 
larger than those occurring outside High-Arctic North 
America and Europe. In some instances, the mass of indi-
viduals from our study colony was more than double that 
of individuals from more southern colonies, which agrees 
with what has been described by Salomonsen (1944, 
1950), Vaurie (1965) and Harris & Wanless (2011) for the 
larger High-Arctic naumanni subspecies. When compared 
with limited data from naumanni colonies in Novaya 
Zemlya and Svalbard, High-Arctic Greenland puffins 
were larger in size than those from Novaya Zemlya, and 
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most comparable in size to those from Svalbard. Wing 
lengths of two male specimens from High-Arctic Green-
land described by Salomonsen (1935) were 185 mm and 
194 mm, well within the range of male puffins found in 
this study. Furthermore, the range of morphological mea-
surements of High-Arctic Greenland puffins was greater 
than for any other breeding colony included in our study.

Throughout their southern breeding range, puffins 
have been shown to demonstrate a high degree of sex-
ual dimorphism, with males being larger than females 
(Corkhill 1972; Friars & Diamond 2011; Harris & Wan-
less 2011; Bond et al. 2016). We found similar results for 
F. a. naumanni in High-Arctic Greenland; however, mea-
surements overlapped considerably, and wing length dif-
ferences were not significant between the sexes (Fig. 2). 
Differences in size between F. a. naumanni males and 
females from Svalbard are mixed. Historical data from 
Vaurie (1965) showed males (n = 24) had longer bills 

(1.9 mm) and wings (2.4 mm) than females (n = 24). 
However, contemporary data from Underwood (2019) 
showed virtually no difference in bill length (females 
0.1  mm longer) and only a small difference in mass 
(males 19 g heavier) between males (n = 10) and females 
(n = 6), with only wing length showing appreciable dif-
ferences between the sexes (males 5.3 mm longer). Addi-
tional study is warranted in the Svalbard F. a. naumanni 
puffin population to determine if the observed pattern 
persists with a larger sample size.

Temporal trends of body mass change in puffins 
are spatially varied across the North Atlantic. Previous 
research showed that puffins lose 5–10% of their body 
mass during their approximate three-month breeding sea-
son (Harris 1979; Barrett et al. 1985). Our study showed 
no change in mass for either sex during the sampling 
period within the breeding season. Neither did we find 
an annual change in mean mass among either sex over 
the study period or between capture events for the same 
individual. Barrett et al. (2012) also found no change in 
body size of adult puffins at two Norwegian puffin colo-
nies over an approximate 30-year period, despite a sig-
nificant decrease in egg volume over the same period. 
A long-term decline in mass, however, was observed in 
adult puffins on the Isle of May (Harris & Wanless 2011). 
Change in adult mean mass in High-Arctic Greenland 
may be occurring, but our limited sample size and collec-
tion period (incubation period only) may prevent us from 
detecting change.

The lack of observations of juveniles and sub-adults 
at our study colony can be accounted for by the fact that 
these young individuals typically do not arrive at the 
breeding colonies until after eggs hatch (Harris 1983; 
Harris & Wanless 2011). As we did not observe adults 
returning to the colony with fish, our field seasons had 
likely concluded prior to eggs hatching.

Puffins in High-Arctic Greenland and Svalbard appear 
to have the largest overall body size of any known popu-
lation in the world. The only other records for puffins of 
comparable size are for a single puffin collected on Baf-
fin Island, Canada, during the breeding season (Table 2, 
Fig. 4), and two puffins collected in the Faroe Islands in 
winter, which weighed 720 g and 730 g and were likely 
migrants (Gaston & Provencher 2012; Anker-Nilssen 
et al. 2018). The wing length of the 730 g puffin on the 
Faroe Islands was only 174 mm, relatively short for nau-
manni (wing length not recorded for other specimens). 
Puffins have been shown to increase their body mass by 
20–30% outside the chick rearing period (Anker-Nilssen 
et al. 2018). A male puffin caught during our study 
weighed 716 g, which is to our knowledge the largest 
mass recorded for this species during the breeding sea-
son. While these contemporary measurements add to the 

Fig. 2 Boxplots for mass, bill, wing and tarsus length of Atlantic puffins 

from Dalrymple Rock, High-Arctic Greenland.
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body of literature for F. a. naumanni, additional research 
is warranted to further investigate possible reasons why 
the study population exhibits such large body size and 
overall variation compared with other Atlantic puffin 
populations.

Bergmann’s Rule generally states that within a taxo-
nomic clade body size increases at higher latitudes and in 
cooler climates (Bergmann 1847), which has been shown 
generally to apply among birds (Ashton 2002; Meiri & 
Dayan 2003). Barrett et al. (1985) studied 12 puffin col-
onies in Norway and found strong support for a clinal 
increase in size based on latitude. Similar conclusions 

were reached by Harris & Wanless (2011) for wing length 
in puffin colonies throughout the eastern (n = 31) and 
western (n = 6) Atlantic. Other auk species breeding 
throughout much the same geographic range as puffins 
in the North Atlantic also demonstrated clinal relation-
ships with body size, including thick-billed murre (Uria 
lomvia; Gaston & Hipfner 2020), little auk (Alle alle; 
Wojczulanis-Jakubas et al. 2011), razorbill (Alca torda; 
Barrett et al. 1997; Lavers et al. 2020) and black guil-
lemot (Cepphus grille; Wojczulanis-Jakubas et al. 2011; 
Butler et al. 2020). While these clinal increases in size 
fit well with Bergmann’s Rule, the exact driving forces 

Fig. 3 Correlations between body size measurements for adult male and female Atlantic puffins captured from 2010 to 2015 at Dalrymple Rock, 

High-Arctic Greenland.
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are debated for puffins but may include a combination of 
ocean and air temperature changes (both at breeding and 
winter grounds) and food quality variation (e.g., Moen 
1991; Wojczulanis-Jakubas et al. 2011).

While clinal variation may explain the differences 
in body size between puffins in High-Arctic Greenland 
and populations in southern Greenland and south-
east Canada, few samples also exist from intermediate 
latitudes in the western North Atlantic with which to 
confirm this trend. In west Greenland, the nearest large 
colony (>100 individuals) to our study area is ca. 525 km 
south, with about five small colonies (<10 pairs) in-be-
tween and the largest breeding colonies ca. 1000 km far-
ther south (Boertmann et al. 1996; Boertmann & Huffeldt 
2012). To the west, the nearest colony, on Coburg Island, 
Canada, is ca. 240 km away (thought to be naummani) 
and was first documented in 1998 (Robards et al. 2000). 
No morphometric data are available from these colonies. 
Between the Coburg Island colony and the large colo-
nies in Newfoundland, over 2500 km distant, few (<10) 
small colonies are known or thought to exist (Nettleship 
& Evans 1985; Gaston & Provencher 2012; Sabina 2017; 
eBird 2020; Lowther et al. 2020) and no morphometric 
data are available (Fig. 1). The relative geographic isola-
tion of the puffin population in High-Arctic Greenland 
(including Coburg Island) is perhaps best compared to the 
main group of islands in the Svalbard Archipelago and to 
Iceland, which are ca. 300 km (Bjørnøya) and ca. 450 km 
(Faroe Islands) from the next nearest populations, respec-
tively. However, Svalbard has an estimated 50 colonies 
and 10  000 puffin pairs (Harris & Wanless 2011), and 
Iceland has an estimated 800 colonies and 3–4  million 
pairs (Burfield & van Bommel 2004), substantially more 
than the eight or so colonies and 150–250 pairs (K. Burn-
ham, unpubl. data), including Coburg Island, in all of 
High-Arctic Greenland.

Salomonsen (1935) previously noted the presence 
of exceptionally small individual puffins, “mutants,” 
in naumanni colonies in Svalbard and Novaya Zemlya 
(also see Kolthoff 1903; Le Roi 1911). He suggested they 
comprised between 5% and 10% of the population and 
believed these individuals to be naumanni, but “geno-
typically different” and “primitive” (Salomonsen 1935). 
In our study, two females and two males (ca. 9% of 
our samples) appear to fit this description (Fig. 5). The 
two females have the smallest recorded wing and bill 
lengths  (and mass for one), while the two males have 
the smallest wing, bill and mass measurements amongst 
males. While these small puffins may be genotypically 
different, it is also plausible that they emigrated from 
more southern colonies that have small body size. 
Although nest site fidelity of adults is extremely high in 
puffins, natal dispersal has been shown to be highly vari-
able, and the longest documented juvenile dispersal (ca. 
550 km) is similar in distance as from our study area to 
the nearest large colony to the south (Harris 1983; Harris 
& Wanless 1991; Breton et al. 2006; Sandvik et al. 2008). 

Fig. 4 Measurements for (a) wing length, (b) bill length and (c) mass of 

Atlantic puffins from Fratercula a. grabae, arctica and naumanni colonies 

arranged left to right by subspecies and latitude. Symbol indicates the 

mean, and bars indicate the range. Measurements are not available for all 

locations and have been left blank. See Fig. 1 for locations of colonies and 

Table 2 for exact means, ranges and sources of data. Svalbard (1) is from 

Le Roi (1911), and Svalbard (2) is from Underwood (2019). The asterisk 

indicates a single individual. Measurements from this study are shaded.
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However, as Salomonsen (1935) points out, if dispersal 
is occurring, then why would it only be south to north, 
as no naumanni-sized individuals have been recorded 
during the breeding season at more southern colonies.

Speciation in seabirds has been well studied, and mul-
tiple mechanisms have been identified as playing signifi-
cant roles (e.g., Friesen et al. 2007; Friesen 2015; Lombal 
et al. 2020). For example, Friesen et al. (2007) suggest 
that genetic structure in migratory seabirds is likely a 
result of species that have multiple population-specific 
non-breeding (wintering) areas. This fits well for what 
is known on other North Atlantic auk species, such as 
thick-billed murre and little auk, which show little 
genetic differentiation between colonies and which have 
varying degrees of overlap in wintering areas (Fort et al. 
2013; Wojczulanis-Jakubas et al. 2014; Tigano et al. 
2015; Frederiksen et al. 2016). Unfortunately, data for 
puffins are much more limited, and the only genetic 
analysis carried out to date was between three colonies 
in Iceland and, in the UK, the Isle of May and Herma-
ness (Moen 1991). Results showed no genetic differ-
entiation between colonies in Iceland, the Isle of May 
and Hermaness, and the wintering area for Isle of May 
puffins partially overlapped with those of Icelandic col-
onies (no data for wintering area of Hermaness colony; 

Moen 1991; Harris et al. 2010; Fayet et al. 2017). While 
no large-scale genetic analysis of puffin colonies in the 
North Atlantic has been undertaken, Fayet et al. (2017) 
provide data on wintering areas of both North American 
and European colonies. Results showed a high degree of 
overlap in wintering areas, which would suggest little 
genetic differentiation may exist between colonies (see 
Friesen et al. 2007). No winter range data have been 
published for puffins from High-Arctic Greenland, or any 
other naumanni population, and it is therefore unknown 
if their winter range overlaps with those of more south-
ern colonies.

Conclusion

That puffins from High-Arctic Greenland are morpho-
logically different from (i.e., larger than) those found 
at more southern latitudes is in no doubt. Furthermore, 
as there are no puffin colonies directly to the south in 
Greenland or to the south-west in Canada, it appears the 
puffin population in High-Arctic Greenland is also rela-
tively geographically isolated, yet the large variation in 
morphometric measurements suggests connections with 
populations to the south. While the reported differences 
in morphology and the apparent geographic isolation 

Fig. 5 Measurements of individual Atlantic puffins captured at Dalrymple Rock. Circled samples indicate individuals which may meet Salomonsen’s (1935) 

definition of “mutant.”
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of High-Arctic Greenland puffins are supportive of the 
naumanni subspecies, genetic analyses are needed to elu-
cidate whether there is differentiation between puffin 
populations within and between subspecies.
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