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Abstract

An accelerating decrease in summer sea-ice extent in the Arctic Ocean and Canadian Arctic Archipelago (North-west Passage) is predicted to increase the movement of species between the North Pacific and North Atlantic oceans. Here we report observations of two Subarctic North Pacific puffin species in the North Atlantic near the coast of north-west Greenland. We observed a horned puffin (Fratercula corniculata) repeatedly during the summer months of 2002–06 and 2013–19 and a single tufted puffin (F. cirrhata) in 2019. While single tufted puffins have been observed a few times in the North Atlantic, this is the first record of a horned puffin in the North Atlantic, and the first record for both horned and tufted puffins in north-west Greenland. In 2019, both puffin species were observed simultaneously at an Atlantic puffin (F. arctica) colony.
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Introduction

Recent changes in weather and climate have resulted in a northern range expansion for many avian species breeding in temperate zones in the Palearctic and Nearctic (Thomas & Lennon 1999; Hitch & Leberg 2007; Virkkala & Lehikoinen 2017; Dunn & Møller 2019). In the Arctic, a similar pattern has been observed, with birds extending their northern range limit and species that were once considered rare or vagrant now observed on an annual basis (Gaston & Woo 2008; Divoky 2011; Brommer et al. 2012; Burnham et al. 2012; Burnham et al. 2014 ; Robinson et al. 2019). More recently, focus has also included the transarctic movement of species, with some hypothesizing that decreasing Arctic sea ice will lead to increased movement among species, including seabirds, between the Pacific and Atlantic oceans (Vermeij & Roopnarine 2008; Post et al. 2013; McKeon et al. 2016; Clairbaux et al. 2019).

Horned (Fratercula corniculata) and tufted (F. cirrhata) puffins are Subarctic species that breed in the North Pacific from Japan to Alaska to British Columbia, with tufted puffins breeding as far south as California (Gaston & Jones 1998; Piatt & Kitaysky 2020a, b; Fig. 1). Over the past 40 years, both species have extended their northern range limit in Alaska and Canada to the Beaufort Sea (Divoky 1982; Divoky et al. 2015; eBird 2020). Horned puffins were first recorded breeding in the Beaufort Sea at Cooper Island, Alaska, in 1986 (71.2°N, 155.7°W; Divoky et al. 2015). The species has subsequently been observed as far east as Herschel Island, Canada (69.6°N, 138.8°W; eBird 2020) in August 2014, 2016 and 2019, and the MacKenzie Shelf, Canada (single individual; 70.4°N, 130.4°W; Wong et al. 2014; Gjerdrum & Fifield 2019) in August 2011 (Fig. 1). Single tufted puffins were observed as far east as Prudhoe Bay, Beaufort Sea (70.3°N, 148.3°W) in summer 2010 and Herschel Island (69.6°N, 138.9°W) in summer 2017 and 2019 (eBird 2020; Fig. 1).

Fig. 1 Horned, tufted and Atlantic puffin breeding and winter ranges and locations of observations noted in the text (ranges based on Nettleship 1996, Gaston & Jones 1998; see text for references of specific notable observations).

[image: POLAR-39-4458-F1.jpg]

Here we report the first observations of both horned and tufted puffins in the High Arctic North Atlantic near the coast of north-west Greenland.

Methods

The Avanersuaq District in the High Arctic of north-west Greenland is home to the largest populations of breeding seabirds in Greenland (Boertmann et al. 1996; see Burnham et al. 2012 and Burnham et al. 2014 for additional information about the area). For many avian species, this area represents the most northern extent of their breeding ranges (Boertmann et al. 1996). Breeding season surveys have been conducted throughout the Avanersuaq District (75.9°N to 77.4°N) each year starting in 1995 (e.g., Burnham et al. 2014). Surveys were predominately along coastal areas, including islands, and conducted by small open boat (4.5–8.5 m). Overall area and days of survey varied by year but were conducted between 25 June and 15 August.

Results

During the periods 2002–06 and 2013–19, a single horned puffin was observed flying, sitting on the water and perched among Atlantic puffins (colony size 15–25 pairs; K. Burnham unpubl. data) on Dalrymple Rock (76.47°N, 70.22°W) in north-west Greenland (Figs. 1, 2a). While surveys were conducted between 2007 and 2012, only single brief visits were made to Dalrymple Rock, and it is possible a horned puffin was present but not observed. It is therefore unclear whether these records refer to just a single bird. In 2013–19, the horned puffin was frequently observed perched next to a crevice in a small cliff, similar to locations where Atlantic puffins nest at the colony, but no indication of nesting was observed. Additionally, a single tufted puffin was observed in 2019, both flying with Atlantic puffins and on the water within 100 m of the Atlantic puffin colony (Fig. 2b). No other horned or tufted puffins were seen at other small Atlantic puffin colonies (<10 individuals) within the survey area in the Avanersuaq District.

Fig. 2 (a) Horned (photo: Jack Stephens) and (b) tufted (photo: Jeff Johnson) puffins observed at an Atlantic puffin colony on Dalrymple Rock in north-west Greenland.
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Discussion

This is the first record of horned puffin in Greenland and the North Atlantic and the most northern record of horned and tufted puffins in the High Arctic. Additionally, this is also the first observation of all three Fratercula puffin species at a single colony in the North Atlantic. The only other known occurrence of all three Fratercula species at the same location was in 2008 at Talan Island (59.3°N, 149.1°E), Sea of Okhotsk, in the Pacific Ocean (Kharitonov 1999).

Records for tufted puffin in the North Atlantic include observations of single individuals in Maine (USA) from mid-June to mid-July 2014 (Bevier 2017), central-west Greenland (about 150 km off the coast) in mid-August 2009 (Kristensen et al. 2009), England in September 2009 (Wright 2011), Sweden in early June 1994 (Haraldsson 1995) and a single individual shot in Maine during the winter of 1831–32 (Bevier 2017). For horned puffin, the previous easternmost record is for an individual shot at Basil Bay (ca. 68.3°N, 114.7°W, ca. 48 km north-west of Kugluktuk, Nunavut) in the Beaufort Sea in August 1973, with recent records from Prudhoe Bay and Herschel Island farther west (Smith 1974; eBird 2020; Fig. 1). This appears to be the first record of a horned puffin in the North Atlantic.


McKeon et al. (2016) detailed the increasing movement of seabird and marine mammal species between the North Atlantic and North Pacific oceans and speculated that this behaviour is likely a result of longer periods without sea ice each year in the Canadian Arctic Archipelago. Similar changes in movement patterns have also been suggested by Vermeij & Roopnarine (2008) and Clairbaux et al. (2019), with the latter proposing that Arctic seabirds that currently breed in the North Atlantic may find it more energy efficient to become transarctic migrants and then possibly establishing breeding colonies in the North Pacific.

A similar scenario could explain increased sightings of horned and tufted puffin in the North Atlantic and, particularly, north-west Greenland. For example, horned and tufted puffins observed at Liverpool Bay and Herschel Island, respectively, are at most equidistant, and likely much closer, to wintering areas of Atlantic puffins in the Davis Strait than their own wintering areas in the central North Pacific (Gaston & Jones 1998; Fayet et al. 2017; Burnham unpubl. data). Although the North-west Passage is mostly free of sea ice in the late summer and fall, during outward migration, the area would be icebound during return migration in the spring, with open water to the north in Davis Strait and Baffin Bay naturally directing individuals to north-west Greenland.

Conclusion

As horned and tufted puffins continue to expand their range into the Beaufort Sea from the North Pacific and east into northern Nunavut, their occurrence will probably increase in the North Atlantic. If the Arctic Ocean becomes increasingly free of sea ice during the summer, as predicted by climate models (Boé et al. 2009; Notz & Stroeve 2018), it seems probable that horned and tufted puffins may even colonize and establish breeding populations in the North Atlantic. In the short term, however, it is possible that the three Fratercula species could conceivably hybridize, given their fairly recent common ancestry between 1 and 8.50 million years ago, based on fossil calibrated phylogenetic analyses (Kumar et al. 2017). A similar scenario has already been documented for North Pacific and North Atlantic marine mammals (Kelly et al. 2010). More research is warranted to determine if the observed tufted and horned puffins have reproduced with Atlantic puffins in the surveyed breeding colony.
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