
Introduction
The study of avian vocalizations, especially their

acquisition and development, is a central part of what
is often recognized as “classical” ethology (Kroods-
ma and Miller 1996). Niko Tinbergen was one of the
founders of ethology (Tinbergen 1951), and details of
his field studies of Snow Buntings (Plectrophenax
nivalis) in Greenland remain a classic (Tinbergen 1939;
Dawkins et al. 1991). This note brings attention to an
apparently unrecognized early description of the vocal-
izations of Snow Buntings in the written accounts of a
European Arctic explorer, Samuel Hearne.
The species-typical nature of avian vocalizations has

long been recognized and is the basis for field identi-
fication by expert field naturalists (Baptista 1975). Per-
nau is now recognized for attributing birds’ acquisition
of species-typical song to learning in the 16th century,
but his observations are not widely known or generally
appreciated (Birkhead 2003). Some of the earliest ex -
perimental observations on the acquisition of avian
vocalizations were reported in the scientific literature
by Barrington (1773). He hand reared young Linnet
(Carduelis cannabina) and concluded that they ac -
quired their vocalizations as a result of early exposure
to those of adult birds. His experimental approach
showed the way for many who followed (Kroodsma
and Baylis 1982); however, it was not until recording
and playback equipment became available that much
progress could be made in the study of avian vocal-
izations (Baker 2001). The considerable advances in
the study of avian vocalizations from the 1950s were
a result of the use of equipment, especially the sono-
graph, that had been developed during World War II
for detecting and recording sounds (Thorpe 1954). 
Our understanding of the development of avian

vocalizations is well past the classical studies of Mar-
ler (1952) and Thorpe (1954). Complexities of song
acquisition include both auditory and visual cues, vary-
ing degrees of plasticity, dialects, vocal mimicry, and
restricted learning (Brooke and Birkhead 1991). De -

tailed models have been proposed to account for song
learning in birds, including instruction, selection, and
instruction followed by selection in production (Mar-
ler 1997). However, what might appear to be simple
descriptions of natural history observations, such as
those by Hearne, are always valuable in any area of sci-
ence. In this case, they document an important histor-
ical accomplishment that deserves credit in itself. They
are also important as they may be useful to test the gen-
erality of our current hypothesis or suggest yet another
interesting prediction to be tested in another species.

Historical Record
Samuel Hearne was one of the first European explor-

ers in the region that is now part of the Canadian Arc-
tic (Cavell and Noakes 2010). His writings (Hearne
1911) provide a wealth of details on numerous mun-
dane aspects of daily routines as well as more unique
events. He gave detailed accounts of the distribution
and abundance of a number of bird species, mostly in
relation to hunting them as food. However, he also
remarked on the behaviour of Snow Buntings that he
held as part of an extensive menagerie (Newman 1998).
He described how they could be captured, or shot, at
different times of the year, and he recorded that, when
held in the company of exotic Atlantic Canaries (Ser-
inus canarius), Snow Buntings learned to imitate the
song of the canaries. 
With reference to the vocalizations of Snow Bunt -

ings, Hearne wrote: “They live long in confinement,
have a naturally pleasing note, and when in company
with Canary birds soon imitate their song. I have kept
many of them in cages in the same room with Canary
birds, and always found they sung in Winter as well as
in Summer; but even in confinement they change their
plumage according to the season, the same as in a wild
state” (Hearne 1911, page 386).
Unfortunately, his description lacks some valuable

details. For example, the sex and age of the Snow Bunt -
ings, particularly as they might relate to song acquisi-
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tion and development, are not given in his descrip-
tion. We now know from a wealth of detailed experi-
mental studies a good deal about song development in
Oscines, the group that includes the Snow Bunting
(Marler 1997). We know that these birds develop their
songs by learning early in ontogeny. It seems unlikely
that Hearne would have reared Snow Buntings in cap-
tivity from the early age (about 20 days after hatching)
that is required to demonstrate initial song learning.
Thus, it would seem that he observed Snow Buntings
changing their songs later in life, after they had ac -
quired their species-typical songs in nature. There is
evidence that some oscine species can change their
songs later in life, as a result of exposure to vocaliza-
tions from other species (Marler 1990; Beecher and
Brenowitz 2005; Laiolo et al. 2011). 
Hearne’s descriptions do not indicate whether his

observations refer only to males or to both sexes of
Snow Buntings. Females of some oscine birds do vocal-
ize (Brenowitz and Arnold 1986). Hearne did not report
whether the Snow Buntings replaced their song with
the canary songs. He also does not provide any further
details as to how he managed to hold the birds alive
for such a long time under what were terribly demand-
ing conditions for humans, let alone their domestic
companion species (Newman 1998). Incredibly, he
does not mention how or why he happened to have
Atlantic Canaries available to him during his explo-
rations of the North American Arctic!

Discussion
Hearne’s Arctic accounts are widely and well known,

but his observations of Snow Bunting vocalizations
have not been noted before, despite reviews in the
ornithological literature (Houston 1989). There is ex -
tensive literature on the domestication of the Atlantic
Canary that dates from at least the 16th century. The
songs of the canaries and their colours attracted a great
deal of attention, and the birds were widely distrib-
uted by amateur bird keepers throughout Europe and
Britain (Birkhead 2003). The 18th century European
explorers who came to North America would certainly
have been familiar with canaries, but it is remarkable
that they brought them on their voyages (Houston et
al. 2003). 
Recent descriptions of the behaviour and ecology

of Snow Buntings have included descriptions of their
vocalizations (Thorpe and Lade 1961; Lyon and Mont-
gomerie 1985, 2011;Espmark 1995, 1999; Alsop 2001;
Hofstad et al. 2002; Meltofte 2007). Espmark (1995)
concluded that the song of the Snow Bunting is stereo-
typic, as it is for most Emberizidae species. Alsop
(2001) describes the song as “a series of bold repeti-
tive high trilling notes,” produced only on the breed-
ing grounds. Snow Buntings are reported to have indi-
vidual song patterns and Espmark (1995) concluded
that there is no strong evidence of local song dialects.
There has been no detailed study of the development

of vocalizations in this species; thus, we do not know
whether they learn their song by instruction or selec-
tion, nor do we know the period during which they can
acquire their song. However, Hearne clearly deserves
recognition for his insightful early observations on the
development of behaviour, in addition to his broader
contributions to our understanding of Arctic biology. 

Acknowledgements
This note is dedicated to the memory of a friend and

graduate classmate, Luis Baptista, who knew more
about the languages of people and birds than anyone.
We thank Dr. Doug Robinson, Oregon State Univer-
sity, and Dr. David Sherry, University of Western
Ontario, for their reviews of an earlier draft of this
manuscript. The detailed comments of anonymous re -
viewers and the editor significantly improved this man-
uscript and are very much appreciated.

Literature Cited
Alsop, III, F. J. 2001. Smithsonian Handbooks: Birds of

North America. DK Publishing, New York, New York,
USA. 1006 pages.

Baker, M. C. 2001. Bird song research: the past 100 years.
Bird Behavior 14: 3–50.

Baptista, L. 1975. Song dialects and demes in sedentary pop-
ulations of the white-crowned sparrow (Zonotrichia leu-
cophrys nuttalli). University of California Publications in
Zoology 105: 1–52.

Barrington, D. 1773. Experiments and observations on the
singing of birds. Philosophical Transactions of the Royal
Society 63: 249–291.

Beecher, M. D., and E. A. Brenowitz. 2005. Functional as -
pects of song learning in songbirds. Trends in Ecology and
Evolution 20: 143–149.

Birkhead, T. 2003. A Brand-new Bird: How Two Amateur
Scientists Created the First Genetically Engineered Animal.
Basic Books, New York, New York, USA. 268 pages.

Brenowitz, A., and A. P. Arnold. 1986. Neural adaptations
for song production and perception in female oscine birds.
Society for Neurosciences Abstracts 12: 314.

Brooke, M., and T. Birkhead. (editors) 1991. The Cambridge
Encyclopedia of Ornithology. Cambridge University Press,
Cambridge, United Kingdom. 362 pages.

Cavell, J., and J. D. Noakes. 2010. Acts of Occupation.
University of British Columbia Press, Vancouver, British
Columbia, Canada. 333 pages.

Dawkins, M. S., T. R. Halliday, and R. Dawkins. 1991.
The Tinbergen Legacy. Kluwer Academic, Dordrecht, The
Netherlands. 160 pages.

Espmark, Y. 1995. Individual and local variations in the song
of the snow bunting (Plectrophenax nivalis) on Spitsbergen.
Bioacoustics Journal 6: 117–133.

Espmark, Y. 1999. Song of the snow bunting (Plectrophenax
nivalis) in areas with and without sympatric passerines.
Canadian Journal of Zoology 77: 1385–1392.

Hearne, S. 1911. A Journey from Prince of Wales Fort, in
Hudson’s Bay, to the Northern Ocean in the Years 1769,
1770, 1771 and 1772. New edition with introduction, notes
and illustrations by J. B. Tyrrell. The Champlain Society,
Toronto, Ontario, Canada. 437 pages. 

Hofstad, E., Y. Espmark, A. Moksnes, T. Haugan, and M.
Ingebritsen. 2002. The relationship between song per-



2014 NOTES 271

formance and male quality in snow buntings. Canadian
Journal of Zoology 80: 524–531.

Houston, S. 1989. Samuel Hearne. Picoides 3: 6–9.
Houston, S., T. Ball, and M. Houston. 2003. Eighteenth-

Century Naturalists of Hudson Bay. McGill–Queen’s Uni-
versity Press, Montréal, Quebec, Canada. 333 pages.

Kroodsma, D. E., and J. R. Baylis. 1982. A world survey of
evidence for vocal learning in birds. Pages 311–338 in
Ecology and Evolution of Acoustic Communication in
Birds. Edited by D. E. Kroodsma and E. M. Miller. Aca-
demic Press, New York, New York, USA.

Kroodsma, D. E., and E. H. Miller (editors). 1996. Ecology
and evolution of acoustic communication in birds. Cornell
University Press, Ithaca, New York, USA. 587 pages.

Laiolo, P., J. R. Obeso, and Y. Roggio. 2011. Mimicry as a
novel pathway linking biodiversity functions and individ-
ual behavioural performances. Proceedings of the Royal
Society B 278: 1072–1081.

Lyon, B. E., and R. D. Montgomerie. 1985. Incubation feed-
ing in snow buntings: female manipulation or indirect male
parental care? Behavioral Ecology and Sociobiology 17:
279–284.

Lyon, B., and R. Montgomerie. 2011. Snow Bunting (Plec-
trophenax nivalis). In The Birds of North America Online.
Edited by A. Poole. Cornell Laboratory of Ornithology,
Ithaca, New York, USA. Accessed 12 August 2014 http:
//bna.birds.cornell.edu/bna/species/198.   

Marler, P. 1952. Variation in the song of the chaffinch
Fringilla coelebs. Ibis 94: 458–472.

Marler, P. 1990. Song learning: the interface between behav-
iour and neuroethology. Philosophical Transactions of
the Royal Society of London, Series B 329: 109–114.

Marler, P. 1997. Three models of song learning: evidence
from behavior. Journal of Neurobiology 33: 501–516.

Meltofte, H. 2007. Arrival and pre-nesting period of the snow
bunting Plectrophenax nivalis in East Greenland. Polar
Research 1: 185–198.

Newman, P. C. 1998. Empire of the Bay. The Company of
Adventurers that Seized a Continent. Penguin Books, New
York, New York, USA. 612 pages.

Thorpe, W. H. 1954. The process of song — learning in the
chaffinch as studied by means of the sound spectrograph.
Nature 173: 465–469.

Thorpe, W. H., and B. I. Lade. 1961. The songs of some
families of the Passeriformes. H. The songs of the buntings
(Emberizidae). Ibis 103: 246–259.

Tinbergen, N. 1939. Field observations of Greenland birds.
II. The behavior of the snow bunting (Plectrophenax
nivalis subnivalis (Brehm)) in spring. Transactions of the
Linnean Society of New York 5: 1–94.

Tinbergen, N. 1951. The Study of Instinct. Blackwell, Oxford,
United Kingdom. 200 pages.

Received 31 October 2013
Accepted 10 February 2014


