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aBStraCt: estimating the abundance of auklets at breeding colonies has proven 
extremely difficult, and no satisfactory method has emerged. auklets nest in concealed 
rock crevices and socialize on the sea’s surface during portions of the day. Several 
methods of estimating population trends have been attempted, but a true census has 
so far been unattainable at any colony. On St. George island, alaska, an unusually late 
snow cover in 2008 made possible a photo count of Least auklets (Aethia pusilla) 
attending the inland colony at Ulakaia ridge. We estimated the number of birds in 
the colony on 15 May 2008 to be 88,263 ± 3056. Because of the timing of the 
count and the known life history of the species, the count likely represented almost 
the entire population breeding at the colony that year.

the Least auklet (Aethia pusilla) is among the most abundant seabirds in 
the north Pacific (Stephensen and irons 2003), breeding typically in huge 
colonies on a few islands in the Bering Sea, aleutian archipelago, and Sea 
of Okhotsk. numbers of these birds attending colonies were described by 
Gabrielson and Lincoln (1959) as “impossible to estimate and difficult to 
exaggerate.” indeed, even today, only subjective or highly variable guesses 
are available for breeding populations of auklets (Shuntov 1999). the reason 
populations are so hard to enumerate is that auklet nests are concealed in 
rock crevices. adults are typically above ground during two daily activity 
periods (morning and evening) when they socialize on the surface between 
trips to and from subsurface nest sites or feeding areas at sea (Jones 1993). 
their nesting strategy makes it difficult to determine the proportion of the 
population visible on the surface of the colony at any particular time, and 
counting is complicated by the presence of tremendous numbers of birds 
moving erratically both in the air and on the ground. 

in recent decades numerous attempts have been made to assess the 
absolute abundance or to derive population indices of auklets at colonies, 
including use of “surface” counts, “net movement” counts, time-lapse pho-
tography, mark–resighting analysis, and colony mapping (Bédard 1969, 
Byrd et al. 1983, Piatt et al. 1990, Jones 1992, Sheffield et al. 2006, 
renner et al. 2006). Many of these efforts tried to account for aspects of 
the species’ behavioral ecology that might bias counts, but no monitoring 
method has proven satisfactory primarily because of the high variability of 
the resulting counts (e.g., Harding et al. 2005; summarized by renner et 
al. 2006). 

in 2008, we had a rare opportunity to obtain a census of Least auklets 
at the Ulakaia colony on St. George island, alaska. an unusually late snow 
cover that spring made it possible to photograph birds at the colony site 
before they could enter crevices. Because of the timing of the count and the 
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known life history of the species, the effort produced the first total count of 
auklets at the Ulakaia colony and thus offers a bench mark from which other 
methods of population assessment can be measured (anderson 2001).

MetHODS

On 15 May 2008, nikolay konyukhov photographed the Ulakaia Least 
auklet colony at about 10:30 aDt over 2–3 minutes during the morning 
activity period. He used a digital single-lens reflex camera (with an 80-mm 
lens at aperture f/11) set on a tripod approximately 500 m downslope 
of the center of the colony. Following boundaries mapped in 2004 and 
2006, konyukhov provided us with a set of 30 overlapping images of the 
colony (renner et al. 2006). We digitally stitched the images together into 
a composite image by means of the panorama-photo-stitching software 
Hugin (http://hugin.sourceforge.net/). We omitted one small portion of 
the colony (see upper left portion of Figure 1—about 3% in a low-density 
area; renner et al. 2006) from the composite image because we could not 
resolve the photo’s placement. 

three observers counted the auklets on the composite image (both those 
in the air and those on the ground) independently. Using adobe Photoshop, 
we added a transparent layer to the image, and the observer systematically 
scrolled across the photo, placing a small dot on the image of each bird with 
the pencil tool. When all birds had been marked, we converted the layer to 
a grayscale GiF and counted the dots digitally with the “measure particles” 
tool in the image-processing software imageJ (available from the national 
institutes of Health at http://rsb.info.nih.gov/ij). also with imageJ, we 
estimated the proportion of the colony covered with snow as well as the 
extent of snow-free polygons on 15 May by counting pixels in the portion 
of the photograph corresponding to the occupied colony.

reSULtS

Figure 1 shows the composite of stitched images of the colony taken on 
15 May, the approximate 93% snow cover on that date, and the auklets 
clearly visibly against the white background. the mean of three indepen-
dent counts of auklets visible on the stitched image was 88,263, standard 
deviation (SD) 3056. 

DiSCUSSiOn

the unusually late snow cover at St. George island in the spring of 2008 
provided a rare opportunity for a snapshot estimate of the number of Least 
auklets attending the Ulakaia colony. On 15 May, when the images were 
taken, huge numbers of birds were present at the colony but they were 
prevented from reaching their nesting sites under the snow. thus they were 
visible and countable against the white background.

the photo count is likely a very close estimate of the number of auklets 
nesting in the colony that year, but several factors could have biased the 
number we counted with respect to the number that actually nested in 2008. 
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For example, about 7% of the colony was snow-free, and, while we could 
distinguish some auklets against dark backgrounds on the images, there were 
likely others present that we did not detect. Conversely, we are confident 
that no birds were in crevices under the snow and thus not counted. and, 
although a minor factor, about 3% of the colony (in a low-density area) was 
omitted from the composite photo.

We also had to consider that some breeding birds stayed at sea that 
particular morning and/or that an unknown, but likely small, proportion of 
the auklets that eventually nested at the colony were not yet attending the 
colony when the images were taken. We have no information on birds that 
may have been at sea that morning, but in previous years, resightings of 
marked birds imply that most individuals that nested were at the colony daily 
before laying (U.S. Fish and Wildlife Service unpubl. data). Despite the late 
snow cover on the colony in 2008, the chronology of Least auklet breed-
ing appeared normal that year. the first birds were observed flying to the 
colony on 18 april (k. Holser pers. comm.), and the distribution of dates of 
hatching in 2008 (16 July ± 3.7 SD, n = 39) was similar to that during the 
preceding and following years when there was no snow cover on 15 May 
(2007: 18 July ± 4.2 SD, n = 17; 2009: 9 July ± 3.2 SD, n = 67; U.S. 
Fish and Wildlife Service unpubl. data). Given an incubation period of about 
30 days (Jones 1993), the mean date of laying in 2008 would have been 16 
June, almost two months after the birds arrived at the colony.

all these factors could lead to underestimates of the number of breed-
ing birds, but the possibility that some birds at the colony on 15 May were 

Figure 1B.
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prospecting nesting sites but did not nest that year would have produced an 
overestimate. Mark–resighting data from previous years suggest this rarely 
occurs when the colony is initially occupied, and it is not until the incubation 
and chick-rearing stages that nonbreeding adults are common (H. and M. 
renner pers. obs.; Jones 1992). taken together, the factors contributing to 
this one-day snapshot of the colony’s size preclude much of the variability 
within a day typically observed on small plots within auklet colonies (e.g., 
Jones 1992) and thus offer a fairly precise measure of the number of Least 
auklets breeding at Ulakaia in 2008. this has not been achieved at any 
other auklet colony

Our estimate of 88,000 auklets (or 44,000 pairs) is markedly lower than 
the previous estimate of 129,000 birds at the Ulakaia colony in the 1970s 
(Hickey and Craighead 1977), but it is difficult to assess whether this difference 
is rooted in the census method or is a true decline due to vegetation encroach-
ment, as suggested by roby and Brink (1986) and renner et al. (2006).

in conclusion, we realize what we report here resulted from a rare seasonal 
event and that it can be replicated only opportunistically rather than on a 
formal schedule. Counts from photos might be most practical at colonies 
farther north and during late springs when retention of snow should be more 
common. indeed, during late springs at colonies on St. Lawrence and Little 
Diomede islands, Least auklets have often been observed sitting on snow 
(Sealy 1975). However, because of the inherent difficulties in assessing 
populations of crevice-nesting alcids the method should be capitalized on 
whenever possible as an added means of calibrating population estimates.
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