Observations of body-icing on Rock Sandpipers
during winter in upper Cook Inlet, Alaska
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The effects of severe winter weather on birds are well docu-
mented and include forced migration (Dobinson & Richards
1964, Mcllhenny 1940), reduced physiological condition
(Davidson & Evans 1982, Dugan et al. 1981, Piersma et
al. 1994), and direct mortality (Dobinson & Richards 1964,
Scott 1937, Ticehurst & Hartley 1948). Direct mortality is
typically manifested through starvation or hypothermia;
birds lacking sufficient energy reserves to emigrate may suc-
cumb to starvation or cold if food resources are depleted or
inaccessible (Davidson & Evans 1982, Piersma et al. 1994).
Less commonly, mortality may be due to ice accumulation,
often reported as the consequence of ice accretion on auxil-
iary markers (e.g., nasal saddles, neck collars (Byers 1987,
Greenwood & Bair 1974, Zicus et al. 1983)), typically on
waterfowl species. Markers can become heavily laden with

ice, hindering a bird’s ability to feed, swim, or fly, often
resulting in death. Less commonly, others have reported the
effects of icing on unmarked birds. Ticehurst & Witherby
(1940) and Ticehurst & Hartley (1948) reported instances of
numerous bird species (including shorebirds) suffering body-
icing during severe winters in Britain. In general, however,
observations of body-icing on unmarked birds are rare, and
all reports mention obvious negative impacts due to the icing
(e.g. inability to fly, loss of plumage, death).

On 14 Mar 2006, 20 Nov 2006, and 17-19 Dec 2007, we
observed numerous individual Rock Sandpipers Calidris
ptilocnemis with extensive body-icing on their plumage and/
or tarsi (Figs 1 and 2). Birds were observed near the mouth
of the Kasilof River, upper Cook Inlet, Alaska (60.390°N,
151.297°W). Approximately 6,300, 6,000, and 7,000 Rock
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Fig. 1. Two Rock Sandpipers exhibiting body icing observed near the mouth of the Kasilof River, Alaska, 18 Dec 2007. The bird to the right
has its left tarsus encased in ice and the bird to the left exhibits limited plumage icing on its lower right breast. (Photo D. Ruthrauff.)

Fig. 2. Rock Sandpipers roosting at high tide near the mouth of the Kasilof River, Alaska, 19 Dec 2007. Birds bathe in the splash zone while
others roost on frozen ground. Numerous individuals exhibit plumage icing (red arrows), and two individuals also exhibit icing on their left

tarsi (red circles). (Photo D. Ruthrauff.)

Sandpipers were present at the site on 14 Mar 2006, 20 Nov
2006, and 17-19 Dec 2007, respectively. Although we were
unable to systematically assess the prevalence of icing due to
the sandpipers’ rapid feeding movements and their attempts
to shelter their legs under their plumage, we estimated that
approximately 5% of birds were affected with body-icing.
Due to the high number of birds present at the site and their
frenetic feeding activity, it was impossible to follow any one
individual for a prolonged period. Nonetheless, all of the iced
birds that we observed behaved normally and fed actively side
by side with unaffected birds. We did not note any lethargic,
listless, or otherwise obviously impacted birds, nor did we
note any dead birds. Furthermore, we did not observe any
of the iced birds attempting to dislodge the ice from their

bodies. The fact that only approximately 5% of all birds were
afflicted, however, may indicate a selective predisposition
that reflects an individual’s ‘quality’ (e.g. body condition,
thermogenic capacity, etc.).

Our observations indicate that Rock Sandpipers do not
appear to be obviously impacted by body-icing, and we are
unaware of similar observations for other shorebird species.
The persistence of such icing is unknown and likely affects
the overall severity of the condition. For instance, it may be
that the ice only forms while birds are relatively inactive (e.g.
while roosting) but quickly melts once the birds increase
metabolic activity (e.g. while flying, feeding, or simply wad-
ing back into the water). Alternatively, the icing may endure
or even increase for as long as cold weather conditions persist,
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and birds that endure longer periods of body-icing are likely
incurring increased thermogenic costs. Severe icing may also
increase predation risk due to the diminished flight capabili-
ties of heavier birds. Rock Sandpipers average approximately
100 g during winter in upper Cook Inlet (Gill ez al. 2002),
and extensive icing (e.g. Fig. 1) could conceivably increase
a bird’s mass by 2—4%, predisposing an iced individual to in-
creased predation risk compared to non-iced conspecifics (e.g.
Burns & Ydenberg 2002, Lima 1986). As with the previously
mentioned waterfowl markers, leg bands may predispose
banded individuals to ice accumulation, and Rock Sandpipers
in upper Cook Inlet may thus be especially susceptible to
negative band-related impacts. Rock Sandpipers wintering
in upper Cook Inlet are almost exclusively individuals of the
nominate race (Gill ef al. 2002), and less than 200 individuals
of this race of approximately 25,000 birds (Alaska Shorebird
Group 2008) have been marked with leg bands. We detected
no banded birds during the aforementioned observation
periods, but subsequently observed banded Rock Sandpipers
during other more benign periods in upper Cook Inlet. Thus,
banding may not necessarily predispose Rock Sandpipers
in upper Cook Inlet to increased negative impacts related to
body-icing, but this threat should be acknowledged and more
rigorously assessed by researchers in the future.

Our observations coincided with periods of severe, but not
unprecedented, cold. The minimum temperatures recorded
at Kenai, Alaska, a coastal town approximately 18 km north
of the Kasilof River was —23°C, —17°C, and —22°C for Mar
2006, Nov 2006, and Dec 2007, respectively (unless other-
wise noted, all meteorological information from National
Oceanic and Atmospheric Administration 2009). In contrast,
we did not encounter any iced birds during recent observa-
tions of approximately 4,000 Rock Sandpipers at the same
location from 4-5 and 18-20 Feb 2009 when the coldest
temperatures recorded at Kenai were —19°C and —15°C, re-
spectively. These temperatures were sufficiently cold to freeze
standing water on the exposed mudflats (brackish water at
this site freezes at approximately —2°C), but not cold enough
to cause the accumulation of ice on the birds. When feeding,
the Rock Sandpipers often stand in water as deep as their
bellies, but the water apparently does not freeze to the bird
unless the air temperature is considerably lower than —2°C
(e.g. approaching —20°C).

Studies of marine structures indicate that as sea tem-
peratures approach freezing the main factors contributing to
ice accretion are air temperature and wind speed (Pease &
Comiskey 1985). Like many other bird species, Rock Sand-
pipers likely rely upon countercurrent circulation to minimize
heat loss through their legs (Johansen & Bech 1983), and
during extreme cold the temperature of the feet and tarsi of
Rock Sandpipers likely approaches 0°C. Similarly, Rock
Sandpiper plumage is clearly an extremely effective insulator,
and the temperature of outer plumage layers are essentially
at ambient temperature. Thus, in cold, windy conditions,
legs and plumage are suitably cold structures upon which
ice can accumulate. While air temperature is likely the most
significant factor promoting this phenomenon, a combina-
tion of wind and near-freezing water seems to be required to
produce body-icing as evidenced by the absence of iced birds
during calm, —19°C conditions on 45 Feb 2009.

Our observations are unique and intriguing, but may not
necessarily be uncommon. Rock Sandpipers are present at
sites throughout upper Cook Inlet during winter (Gill et al.
2002), and weather conditions similar to those that induced
the body-icing described above are common throughout the

winter. For instance, the average daily minimum temperature
in Kenai during Jan and Feb is —15°C and —13°C, respectively
(Western Regional Climate Center 2009). Additionally, Kenai
has an average of 48 days where minimum temperatures
are —18°C or lower, and annual extremes <-30°C are not
uncommon, demonstrating that the cold temperatures that
promote body-icing can occur throughout the winter. The fact
that this phenomenon has gone unreported is not surprising,
however, because during the winter most Rock Sandpipers
in Cook Inlet occur at sites unfrequented by humans. At
the few locations where Rock Sandpipers co-occur with
humans, the weather conditions that induce body icing on
birds are the same weather conditions that typically encourage
humans to stay indoors. Hence, few observers are present to
note the occurrence of this phenomenon. However common
the accretion of body-ice on Rock Sandpipers may be, the
survival implications of this phenomenon are fascinating,
especially in the broader context of the species’ ability to
survive long, dark, cold winters in upper Cook Inlet, Alaska.

We thank Ron Summers for commenting on a draft of our
manuscript.
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