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ABSTRACT.—Densities of overwintering Red-tailed Hawks (Buteo jamai-
censis) and Rough-legred Hawks (Buteo lagopus) were examined in relation
to densities of meadow voles (Microfus pennsylvanicus) on six habitat types.
Cenerally, densities of both raptor species were greater in habitats that had
higher densities of meadow voles. However, not all habitats with high num-
bers of voles had high numbers of the raptors, The amount and distribution
of cover also appeared to influence the distribution of the raptors. Hence,
patches that support high densities of prev may not be profitable foraging
sites for predators because other factors may reduce availability of prey.

Optimal foraging theory predicts that ani-
mals should maximize their net rate of en-
ergy intake (Krebs 1973, Pyke et al. 1977).
For example, when the food of a predator is
distributed unevenly in space, the predator
would be expected to spend more time on
those patches yvielding greatest net gain of
energy (MacArthur and Planka 1966, Krebs
1973, Smith and Sweatman 1974, Zach and
Falls 1976a, Pyvke et al. 1977, Bobisud and
Voxman 1979, Waage 1978). Several studies
have shown that predators do concentrate
their search efforts in areas of high prey
density (Goss-Custard 1970, Simons and
Alcock 1971, Smith and Dawkins 1971, Has-
sel and May 1974, Smith 1974, Smith and
Sweatman 1974, Hartwick 1976, Zach and
Falls 1876a, b, ¢). Royama (1970, 1871) hy-
pothesized that predators learn to use the
maost “profitable” patches where profitable
is defined in terms of biomass of pirey taken
by a predator per unit of hunting time, rath-
er than strictly on the basis of prey density,

Few Reld studies, however, have inves.
tigated whether predators concentrate their
foraging efforts on the most profitable sites.
In the present study, we examined the prof-
itability hypothesis of Royama (1870) by
measuring responses of raptors to different
densities of meadow voles { Microtus penn-
sylvanicus). On Toronto International Adr-
port, meadow voles constitute more than
B5% of prey items in the diets of overwin-
tering Hed-tailed Hawks (Buteo jemaicen-
#is) and Hough-legged Hawks (B. lagopus,
Baker 1877). From November to March
these hawks devote most of the day to for-
aging and might be expected 1o be most nu-
merous in areas where vales are abundant.

STUDY AREA AND METHODS

Toronto Intermnational Afrport is on the westem perim-
eler of Met jtam Toronta, Ontaro (TEATW,
L1 1 N In tion bo balldings and paved areas, it
ichisdes alsout 1,200 ha of farmland and assorted grass-
lamds, Thr‘:'i‘ll'lpm'l i% surrounded |1-'_r industrial and wr-
han areas by flat old-Beld commundtios that ane
largely devold of rees and shruba On the basis of pe-
cesn mancls and minways, we chow o shudy ares of R2T
hin s as bo peomit @ total census of the raptors on the
alualy area

The study ares was divided into :i:l |1-ll||l:l.l tyvpes
according to vegelation oo itlan and aff land
management. Shorigrass E bitats Hl]"l' 1l weno
mowed and ireated with herbicides regularly by aie
port FIT.II;IHHI" so that the avorage vepelabon hcliﬂ'l.l
wis about 10 cm and the dooinant plant species was
hlaegruss { Poa ap) Agriculivral land {273 ha) was clas
gified imto Four habitat types. Paniures (48 ha) wene
grazed by catthe excopd in winter, By early fall, litthe
cover remalned on pastures excopd arouimd clumps of
weeds avolded by the cattle, Ploswed fields {100 ha
wirre Barened doring swmmar, thein wene plowed [n s
Iy Tall wnd lefi fallow over winter. Winter wheat (G
hal was sown in Seplembaer, and harvestod the follow
ing July, There was litile covier on wdwber wheat Hebils
over wipber, Sirgs habdiats (55 kel sovumed only in
17478 whien straw lrom the harvested winter whisat
wiai lelt in rows in the Belds over winter, The straw
Er-mdrrl good winter caver for volos, O felds (147

a) were lasgely abandoned farm Halds (T09%) and uns
munaged sreas wear streama and lowlands (30%), They
wire densely covered by perennial grasses, forbs and
hawthorm (Crataegus sppd seedlings. More detailed
description al these habitat types is in Steels (1877

Yale populations were estimated on tha bavis ol Hve-
trapping plods using standard caplure/mark recaplure
mothods [ Davis [836), Estimates were based on the
Schnabse] | 1935 methad, asing Overton’s [ 168 moxd-
ifications for known removals, The minimum vumbser
of vales known b he alive (MBNAY was also tabulsted
{Krehs 6} One live-trapgdng plat svas set on each
habitat u:st 'H-l‘ﬂh o ot bess than 50m from the hal-
ital bominadary, andl noe plot within 400 m ol any other,
Each plot was & 0.4-ha grid with one rap set evary 10
m for & total of 55 traps per plot. Esch plot was trapped
every three months and at each sanple period the traps
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