
190 SHORT COMMUNICATIONS 

rie Falcon study. North Dakota Outdoors 43(8): 
14-15. 

DENTON, S. J. 1975. Status of Prairie Falcons breed- 
ing in Oregon. M.S. thesis, Oregon State Univ., 
Corvallis. 

EDWARDS, B. 1968. A study of the Prairie Falcon in 
southern Alberta. Blue Jay 26:32-37. 

ENDERSON, J. H. 1964. A study of the Prairie Falcon 
in the central Rocky Mountain region. Auk 81: 
332-352. 

JAKES, P. J., AND W. B. SMITH. 1982. A second look 
at North Dakota’s timberland. U.S.D.A. For. Serv. 
Res. Bull. NC-58., St. Paul, MN. 

LEEDY, R. R. 1972. The status of Prairie Falcons in 
western Montana: Special emphasis on possible 
effects of chlorinated hydrocarbon insecticides. 
M.Sc.thesis, Univ. Montana, Missoula. 

OGDEN, V. T. 1973. Nesting density and reproductive 
success of the Prairie Falcon (Falco mexicanus) in 
southwestern Idaho. M.S. thesis, Univ. Idaho, 
Moscow. 

PLATT, S. W. 1974. Breeding status and distribution 
of the Prairie Falcon in northern New Mexico. 
M.S. thesis, Oklahoma State Univ., Stillwater. 

PORTER, R. D., AND C. M. WHITE. 1973. The Pere- 

grine Falcon in Utah, emphasizing ecology and 
competition with the Prairie Falcon. Brigham 
Young Univ. Sci. Bull., Biol. Ser. 18: l-74. 

RUNDE, D. E., AND S. A. ANDERSON. 1986. Charac- 
teristics of cliff and nest sites used by breeding 
Prairie Falcons. Raptor Res. 20:2 l-28. 

SNOW, C. 1974. Prairie Falcon (Falco mexicanus). 
Habitat Management Series for Unique or En- 
dangered Species. Report 8. U.S. Bur. Land Man- 
age., Denver, CO. 

SOKAL, R. R., AND F. J. ROHLF. 1981. Biometry: The 
principles and practice of statistics in biological 
research. 2nd ed. W. H. Freeman and Co., San 
Francisco. 

STEWART, R. E. 1975. Breeding birds of North Da- 
kota. T&College Center for Environmental Stud- 
ies, Fargo, ND. 

TYLER, J. G. 1923. Observations on the habits of the 
Prairie Falcon. Condor 25190-97. 

WILLIAMS, R. N. 198 1. Breeding ecology of Prairie 
Falcons at high elevations in central Colorado. 
M.S. thesis, Brigham Young Univ., Provo, UT. 

WILLIAMS, R. N. 1984. Eyrie aspect as a compensator 
for ambient temperature fluctuations: A prelimi- 
nary investigation. Raptor Res. 18: 153-l 55. 

The Condor 89:190-192 
0 The Cooper Ornithological Society I987 

SNOW BUNTINGS FEEDING ON LEAVES OF SALT-MARSH GRASS 

DURING SPRING MIGRATION’ 

DAWN R. BAZELY* 
Botany Department, University of Toronto, Toronto, Ontario MSS IAI, Canada 

Key words: Snow Bunting; spring diet; grass leaves; 
Hudson Bay. 

Snow Buntings (Plectrophenax nivalis) are considered - 
to be granivorous birdi (Parmelee 1968, Custer and 
Pitelka 1975) although their diet shifts to insects durina 
the breeding season (Nethersole-Thompson 1966). 
There are few references to their feeding ecology during 
spring migration. In this paper I report on Snow Bunt- 
ings eating newly grown leaves of salt-marsh grass (Puc- 
cinellia phryganodes) while on spring migration at La 
P&rouse Bay, Manitoba, Canada (58”04’N, 94”03’W). 

1 Received 21 April 1986. Final acceptance 13 Au- 
gust 1986. 

2 Present address: Edward Grey Institute of Field 
Ornithology, Department of Zoology, South Parks 
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To my knowledge the observations reported here are 
the first indicating widespread feeding by Snow Bunt- 
ings on plant leaves as well as seeds: I -also compare 
the neriod of availabilitv of this food source with that 
during which birds were-present in 1984 at La P&rouse 
Bay. 

Observations on Snow Buntings “grazing” on grass 
leaves were collected during a study of the response of 
Puccinellia to grazing by Lesser Snow Geese (Chen 
caerulescens caerulescens) which breed in willow tun- 
dra slightly inland at La P&rouse Bay. P. phryganodes 
and a sedge, Carex subspathacea, are the dominant 
plant species on the extensive coastal and estuarine 
salt-marsh flats, often forming pure stands. A sample 
of 133 Puccinellia shoots in four sites protected from 
Lesser Snow Geese by chicken wire exclosures (0.8 
m x 0.8 m x 1 m high), was examined between 7 and 
9 June 1984, 7 to 12 days after melt. Each shoot was 
examined once during this period. The exclosures were 
erected in June 1983 and the mesh size of the wire was 
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The source of this removal became apparent when 
small (< 1 cm) bird droppings, bright green in color, 
were observed on the sward surface within the exclo- 
sures. Between 7 and 10 June 1984, on six occasions 
Snow Buntings were observed in the exclosures feeding 
on the salt-marsh grass sward and removing live grass 
leaves. They were able to enter them because the tops 
were open. Other Snow Buntings fed outside the ex- 
closures on swards of Puccinellia. Birds were also ob- 
served defecating and their droppings comprised plant 
fragments of a bright green color similar to that of the 
Puccinellia leaves and to the droppings initially ob- 
served. A small sample of these feces were examined 
and found to contain only Puccinellia leaves. 

There are few records of Snow Buntings feeding on 
plant matter other than seeds, although some hasoc- 
casionally been found among stomach contents. A few 
leaves of Ranunculus in addition to moss fragments 
were found in the stomach of a Snow Bunting in Spits- 
bergen (Lovenskiold 1964). Unidentified shoots and 
leaves were found in the stomach of a bird collected 
on Wrangel Island on 2 May 1939 (Portenko 1973), 
while the stomachs of two birds collected on Baffin 
Island contained a leaf of Dryas integrifolia and several 
leaves of Vaccinium uliginosum (Watson 1957). Neth- 
ersole-Thompson (1966) mentions that in Iceland, Snow 
Buntings eat grass as well as grass seeds in autumn and 
winter but does not expand on this. 

The demand for energy and protein by birds mi- 
grating to their breeding grounds is likely to be high 
(Robbins 1983). Nitrogen accumulation in particular, 
is a problem for herbivorous birds because this element 
occurs at extremely low levels in plants compared with 
animals (Mattson 1980, Cargill and Jefferies 1984). 
The nitrogen content of PuccineNia leaves immediately 
after melt in 1980 was 3% total nitrogen on a dry weight 
basis (Cargill and Jefferies 1984) which is well in the 
range of levels of nitrogen content that have been ob- 
served for seeds (Mattson 1980). These leaves may also 
be rich in other nutrients. In arctic plant species there 
is often a rapid translocation ofbelow ground resources 
such as carbohydrates to above ground parts imme- 
diately after melt (Miller et al. 1980). Since Puccinellia 
leaves do not have a hard seed case, they would prob- 
ably be rapidly digested by Snow Buntings. 

Both Lovenskiold (1964) and Parmelee ( 1968) state 
that Snow Buntings arriving at their breeding grounds 
in early spring have to live on seeds while there is still 
snow cover. It is probable that birds present before 

2.5 cm. Before spring thaw (27 to 31 May 1984) the TABLE 1. Periods of spring thaw and dates of last 
marsh was snow covered up to 1 m in depth. All of spring sightings of Snow Buntings at La P&rouse Bay, 
the grass shoots had produced at least one new live leaf Manitoba 1980 to 1984. 
in the period following thaw (X = 1.6 live leaves/shoot). 
Live leaves were approximately 10 mm long and 2 mm 
wide. Of the 2 18 new leaves produced, 33 (14.2%) were 

Sming thaw Last sighting 

missing, having been specifically removed. It was pos- 1980 15-19 May 21 June 
sible to detect that newly produced leaves were missing 1981 29 May-l June 21 June 
because the leaf sheath remained attached to the shoot. 1982 27-31 May 25 June 

The removal of live leaves from shoots inside ex- 1983 7-l 1 June- 19 June 
closures was entirely unexpected. No live leaves were 1984 27-31 Mav 19 June 
removed from ungrazed shoots within the chicken wire 
exclosures from mid-June to early September 1983, 
the previous year of the study, although Lesser Snow 
Geese grazed live leaves of Puccinellia outside the ex- 
closures (Bazely 1984). 

thaw in 1984 were feeding on the seeds of various grass 
species that grow further inland, which were visible on 
the surface of the snow. The rapid growth response of 
salt-marsh grass following melt provided an abundant 
additional food supply by late May/early June when 
there were still substantial numbers of Snow Buntings 
migrating through the marsh. Although the level of 
feeding on Puccinellia leaves probably increased dur- 
ing the week following 9 June 1984, it is unlikely that 
all birds fed exclusively on leaves. Seeds of less com- 
mon marsh plants such as Cinquefoil (Potentilla ege- 
dii), Chickweed (Stellaria humifusa), and Sea Plantain 
(Plantago maritima) were probably available in the 
sediments. P. phryganodes does not produce seed be- 
cause its flowers are sterile (Polunin 1940) and flow- 
ering is rare in C. subspathacea (Kotanen and Jefferies, 
in press), so few seeds ofthe two dominant plant species 
would have been available. I do not know whether 
Snow Buntings were also feeding on new leaves of C. 
subspathacea. At this time there were few insects to be 
found amongst the Puccinellia swards. 

In order to demonstrate that migrating Snow Bunt- 
ings are present on the marsh during the post thaw flush 
of Puccinellia leaf growth in most years at La P&rouse 
Bay, the dates of sp>ng thaw were compared with those 
of the last spring sightings of the birds (F. Cooke, pers. 
comm.) between 1980 and 1984 (Table 1). Birds were 
present for up to five weeks after melt in some years. 
Although there has been no rigorous census of the num- 
bers of migrating Snow Buntings at La P&rouse Bay, 
casual observations suggest that they were similar in 
all years, except in 1983 when thaw was exceptionally 
late and they fell considerably (F. Cooke, pers. comm.). 
During early June 1984, two to three flocks of at least 
300 Snow Buntings were present each day, feeding on 
the marsh flats and the willow tundra further inland 
within a 1 .O km radius of the research camp. Interest- 
ingly, while the date of the thaw varied by over three 
weeks, the day of the last sightings of Snow Buntings 
varied by not more than six days, suggesting that the 
short breeding season further north puts an additional 
constraint on the time that birds have to exploit food 
at La P&rouse Bay and other subarctic stopovers. 

P. phryganodes is the dominant plant along many 
subarctic coastlines (Jefferies 1977). The production of 
new leaves that are high in nitrogen shortly after melt, 
and the relatively high level of “grazing” at La P&rouse 
Bay by Snow Buntings suggests that this grass may be 
an important, previously unrecognized food source for 
these birds during their spring migration through the 
subarctic and arctic. In addition, these results indicate 
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that Snow Buntings migrating through coastal areas in 
the subarctic where spring melt has occurred are not 
only granivores, but also herbivores. 

I thank Fred Cooke for permission to use the Snow 
Bunting data from the La P&rouse Bay Bird List (1980 
to 1984), and for commenting on the manuscript. I 
also wish to thank Euan Dunn, Peter Ewins, Bob Jef- 
feries, and Peter Kotanen for providing valuable com- 
ments, and Thomas Custer who reviewed the manu- 
script. This work was carried out while the author was 
supported by a Natural Sciences and Engineering Re- 
search Council of Canada Postgraduate Scholarship. 
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The Red-legged Kittiwake (Rissa brevirostris) differs 
conspicuously in leg color and bill length from its con- 
gener, the Black-legged Kittiwake (R. tridactyla). These 
well known characters serve as the bases for the species’ 
English and scientific names, respectively. In con- 
trast, a third difference, the much larger eye and open- 

’ Received 21 April 1986. Final acceptance 29 Sep- 
tember 1986. 

ing in the sclerotic ring of the former species has not, 
to my knowledge, been reported in the literature. 

This difference can be seen by comparing skulls of 
the two species (Fig. l), but is more conspicuous when 
comparing the sclerotic rings (Fig. 2). The mean di- 
ameters of the openings within the sclerotic rings are 
11.8 mm and 10.0 mm in the Red-lemed and Black- 
legged kittiwakes, respectively. (For‘;iistribution of 
measurements, see Fig. 3.) This difference is even great- 
er proportionally because the former species is smaller 
than the latter. (Mean humerus length of 6 Red-legged 
Kittiwakes is 8 1.3 mm as opposed to 88.6 for 10 Black- 
legged Kittiwakes-sexes equally represented.) 

Large eyes are considered an adaptation for noctur- 


