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ON THE EFFECT OF EXTREME COLD ON BIRDS. 
BY 

W M . ROWAN. 

IN view of the diversity of opinions held with regard to the 
causes of death amongst birds in severe winter weather, the 
following brief observations made at Edmonton, Alberta, 
Canada, on birds in captivity under such conditions may be 
of interest. 

I have this winter (1924) been carrying out certain experi
ments on one of our common Sparrows, J unco hyemalis. I 
trapped the birds in the autumn and housed them in large 
open aviaries in the garden. One side and a hall of each 
aviary is open, the rest boarded, and the whole roofed over. 
Perches are provided by growing shrubbery as well as a few 
branches swung irom the roof across the more sheltered 
corners. The birds were fed on canary seed, millet, hemp 
and the seeds of various wild plants on which they habitually 
feed in freedom. Water was provided for the first few 
weeks, but as it was ignored after the first snow had drifted 
into the cages and it had to be replaced so frequently on 
account of freezing, it was subsequently given up. 

Our first cold spell arrived on the heels of a blizzard on the 
evening of October 30th. It lasted for two weeks with the 
thermometer either just above or just below zero (Fahrenheit). 
This had no apparent effect on the birds, and those killed for 
examination in the course of the experimental work were in 
fine condition and very fat. 

After this the weather turned milder, zero being recorded 
only twice up to the night of the 13th December, when another 
blizzard arrived and the thermometer dropped to about 
300 below. It continued to drop till the lowest temperature 
was reached on the following Wednesday at 520 below zero. 
By Saturday it had risen to 16° below and on the Monday 
it was once again a few degrees above zero. 

It is impossible in words to describe the intensity of coldness 
that 300 below zero, when a gale is blowing, actually represent, 
but it is infinitely worse than 60 ° below without a wind. That 
any small birds can survive it seems a miracle. The gale 
was from the south-west and blowing at a slant right into 
the open sides of the aviaries. When I went out in the 
evening to feed them I hardly expected to find my Juncos 
alive, and at first I actually thought they were all dead, for 
not one of the usual perches was occupied. I soon discovered, 
however, that they were all alive, but on the ground. The 
next day one or two were perching again but the rest were still 
on the ground and though able to fly were very lethargic. 
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On Tuesday the majority were perching again, and on 
Wednesday only one was still confined to the ground. All 
were distinctly inactive during this period. That evening 
I brought indoors the three birds that yet remained for the 
completion of the first experiment, the thermometer still 
being on the down grade at 500 below zero. I was afraid 
of losing them at this late stage, which would have been a 
catastrophe. Twenty minutes after getting into the warmer 
air the last bird was perching. Examination of this Junco 
upon being caught proved its disability to be due to ice on 
the feet. This had melted in less than twenty minutes, and 
the bird recovered. All three on being brought in had patches 
of ice on the head and wings which they had acquired on 
the first cold night and apparently retained since. None of 
them had come to any serious harm through the cold. Pre
sumably their feet are not susceptible to frostbite, for in spite 
of their temporary encasement in ice they were none the 
worse. The remaining Juncos and a White throated Sparrow 
(Zonotrichia albicollis) have since that time been exposed 
to more weather of 400 below zero, but have remained lively 
through it all. I have not noticed any further icing of the 
feet, which was probably due to the blizzard. 

My birds were of course well fed, for all the food they needed 
was available. They weathered the blizzard successfully 
although exposed to its full blast, but appeared to suffer 
much more than with the thermometer even at 520 below 
zero, but without wind. 

The case was very different with the ubiquitous House-
Sparrow (Passer domesticus), locally abundant. Many, even 
right in the city, were picked up dead. One attempted to 
get into the aviaries and froze to death with food just out 
of reach on the other side of the netting. This, and the only 
other I was able to secure, had empty stomachs. Horse 
traffic is comparatively scarce in all western towns, and the 
little horse dung naturally available was mostly buried in 
the large snowfall that accompanied the storm, and that 
exposed was frozen hard. Other sources of food would be 
diminished in the same way. Hence sufficient food was not 
procurable for these wild birds and the result was death. 
The number of House-Sparrows to succumb must have been 
quite considerable, for there have only been a few in place 
of scores in our immediate neighbourhood since the blizzard, 
and the same appears to apply to Edmonton generally. 
The primary cause of death was no doubt starvation and 
not cold. The Chickadee (Parus a. atricapillus), another 
abundant winter bird with us, in spite of its diminutive 
size and frailty, survived in practically undiminished numbers 
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(I have heard of one being found dead), but its food supply, 
of an entirely different nature, never became inaccessit le. 
The uninterrupted and intense cold safeguarded the trees from 
glazing and ensured the Chickadees their chance of survival. 
It is quite possible that the few deaths amongst them may 
have been due to frozen feet, for a Tit unable to perch would 
certainly run the risk of speedy starvation. All my juncos 
got their feet iced during the blizzard, but I have no doubt 
that they were more exposed than most wild birds which 
would be able to hunt out protected corners under tree-
trunks, etc. Some had already cleared their feet by Monday 
(probably by pecking), and only one remained still incapaci
tated by the Wednesday. 

In a letter received from an ornithological friend, Mr. F. L. 
Farley, in the country, I learn that innumerable Snow-
Buntings (Plectrophenax nivalis) were picked up dead on 
farms after the blizzard, chiefly on and around grain stooks. 
On these they were doubtless seeking food as a Snow-Bunting 
that I took out of a Richardson Merlin (Falco columbarius 
richardsoni) early in December had practically nothing but 
wheat kernels mixed up with the remains of its viscera. 
Here again there seems little doubt that their sources of 
food had become inaccessible (buried under many inches of 
driven snow), and starvation followed, resulting in death. 

There is one other interesting point worthy of mention, 
since it may well be a factor in the rate of mortality. My 
experimental birds were killed off at regular intervals during 
October, November and December. On account of the size 
of the aviaries it was impossible to catch them by hand 
and I had to resort to the use of a butterfly net. Even so, 
it took some time to catch the desired individuals. But 
during the intensely cold spell only a couple of minutes 
sufficed to catch all the three birds required, on account 
of rapid exhaustion. In fact it would have been easy to 
catch them all by hand in a few minutes. Exactly the same 
thing was noticeable when I caught three more a couple of 
weeks later with the thermometer at 42° below zero. This 
was not the result of confinement, for one of these birds 
escaped shortly after in a high-walled room and when it was 
finally secured after ten minutes effort, it was only got by 
a ruse. The bird showed few signs of fatigue. It is quite 
conceivable that this lack of energy might militate seriously 
against success in a hunt for food at a time when a particularly 
strenuous effort would be required. 

Fatigue may perhaps have a more particular bearing on 
the rate of mortality. It was noticed every time that the 
Juncos were visited, whilst they had ice on their backs, that 
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they were steaming. It was evident that the radiation of 
heat from their bodies was much more rapid than is generally 
supposed. In view of this fact it is quite conceivable that 
if daybreak (there are sixteen hours of darkness at Edmonton 
at Christmas time) presented conditions that precluded the 
possibility of finding food promptly, the smaller species, 
at least, might succumb to cold in a very short time. In such 
cases as that of the Sparrows, cited above, which found their 
food scarce and hard to get early in the morning, constitutional 
lethargy might well be the chief factor in determining their fate. 
Starvation would still be the ultimate cause of death. 

The origin of the patches of ice on the plumage is something 
of a mystery. These were first noticed after the blizzard. 
While suffering from iced feet, attributable readily enough 
to blizzard conditions, the Juncos were confined to the 
ground, where they would huddle in protected corners for 
warmth at night. So confined, their breath might well 
condense and freeze on their plumage during the early 
morning, when the rate of metabolism and production of 
heat would be at a minimum. No note was taken, unfor
tunately, of the occurrence and persistence of the ice patches, 
but it is likely that they were produced fresh each night. 
If this is the correct interpretation, it would indicate still 
further the vital necessity of food at daybreak.* When 
they were again perching, ice was apparently not formed. 
This should be so, with the birds unconfined, sleeping on 
open twigs. But it seems unlikely that the blizzard could 
have produced the ice patches, or, had it done so, that they 
could have persisted for four days. 

The rate of loss of heat in such birds as the Chickadee, 
weighing only part of an ounce, is a problem well worthy 
the attention of physiologists. It can readily be seen that 
the relative lengths of daylight and darkness during cold 
weather must be of great moment to birds. Migration has 
solved the problem for the majority of species. By what 
physiological adaptations have the small residents found 
a solution of the same problem ? 

These comments support the view expressed by Jourdain 
and Witherby in their article on the effects of the 1916-1917 
winter on birds in England (British Birds, Vol. XL, p. 266). 

*Since writing the above, a friend who keeps a food-tray on her 
window-sill throughout the winter a t Red Deer, Alberta, has informed 
me that Chickadees frequently come to feed in the early mornings 
during the very cold spells, with patches of ice on the head, particularly 
around the eyes. From the curled condition of their tail-feathers it 
is evident that , they have spent the night huddled in holes. This 
would bear out the view that ice may be produced at night in confined 
sleeping quarters. 


