NAVIGATION BY HAWKS MIGRATING IN SPRING

Hermut C. MUELLER AND DANIEL D. BERGER

THE experiments of Kramer (1961), Matthews (1955), Sauer (1957)
and others suggest that navigation may be highly accurate in at least
some species of birds, but rapid homing over long distances and from
presumably unfamiliar release areas has been demonstrated in only a few
species: the homing pigeon (Columba livie) by Kramer and St. Paul
(1952) and by Matthews (1951); the Manx Shearwater (Puffinis puffinis)
by Matthews (1953); the Laysan Albatross (Diomedea immutabilis) by
Kenyon and Rice (1958); and the Leach’s Petrel (Oceanodroma leucorhoa)
by Billings (1968). Many other species have shown only poor homing
ability in experiments or have required considerable time to find their
way home from the release points (see Matthews, 1955, pp. 22-27, for a
partial list). Yet a number of these species of apparently poor homing
ability migrate and “navigate” between distant summer and winter homes
twice annually. This paper offers evidence suggesting that at least some
members of one group of birds, the hawks, use an inefficient and indirect
method of “homing” from winter home to summer home.

METHODS

Our data were obtained in studies of spring migration conducted at the Cedar Grove
Ornithological Station on the west shore of Lake Michigan about 64 km north of
Milwaukee, Wisconsin. The region is well known for its concentrations of hawks
during migration. North- or southbound hawks are drifted eastward to the western
shore of Lake Michigan by westerly winds (Mueller and Berger, 1961, 1967b). Re-
luctant to fly out over large bodies of water, the migrating hawks concentrate in a
stream paralleling the shore of Lake Michigan.

An essentially dawn-to-dusk watch for hawk migration was maintained for a total
of 355 days in the springs of 1933 through 1957 and 1962 through 1964. The direction
of flight (north or south) of each hawk was recorded whenever possible. An effort
was made to catch each hawk observed. Each caught bird was marked with a leg
band furnished by the U. S. Fish and Wildlife Service and released. Some of these
birds were subsequently reported shot or found dead.

REsurTs

Of 7,779 hawks of 15 species observed in spring, 741 individuals of 12
species were captured, banded, and released. Of the hawks observed about
40 per cent were southbound, i.e. in reversed migration. On many occa-
sions both north- and southbound migrants were seen within a short in-
terval of time. In fact on more than 60 per cent of the observation days
on which 10 or more hawks were observed, less than 80 per cent of the
hawks were migrating in one given direction (northward or southward).
This high coincidence of north- and southbound migration in spring has
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Figure 1. Distribution of recoveries of hawks banded during spring migration at
Cedar Grove, Wisconsin. Closed circles with numerals are spring and summer re-
coveries; numerals refer to Table 1. Closed circles with alphabetic letters are winter
recoveries. Open circles are fall migration recoveries. C, Cooper’s Hawk; RT, Red-
tailed Hawk; RS, Red-shouldered Hawk; M, Marsh Hawk; S, Sparrow Hawk.
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puzzled us for some time. We now believe that at least some of the south-
bound birds are reorienting, or searching for summer homes to the south
or east of Cedar Grove.

Of the 741 hawks banded at Cedar Grove 23 were subsequently killed
or found dead elsewhere, and we trapped 3 hawks that had been banded
in other localities (Figure 1); 12 of these 26 recoveries were taken in the
same spring they were banded or during a subsequent breeding season
(Table 1). Of these 12 recoveries, 3 were northbound when trapped at
Cedar Grove (Table 1, Nos. 1-3); 7 were southbound (Table 1, Nos. 5-
11) and the flight direction of the other 2 was not recorded (Table 1,
Nos. 4, 12). All 3 northbound birds were recovered to the north and
northwest of Cedar Grove (Figure 1); 4 of the 7 southbound birds were
recovered to the south or southwest, and 3 to the east beyond the 100-km
expanse of Lake Michigan (Figure 1).

Discussion

Although the evidence is largely circumstantial, it appears that hawks
return to places where they have previously bred (Bent, 1937; Craighead
and Craighead, 1956, p. 222; Herbert and Herbert, 1965). Evidence also
seems to suggest that most hawks return to the vicinity of their birthplaces
to breed (Olsson, 1958; Mebs, 1964; Mueller and Berger, MS). We have
previously discussed (Mueller and Berger, 1967a) the fidelity of birds
of other species to breeding or birth localities and the determinants of the
routes followed by diurnal migrants. The dates of the recoveries of the
hawks listed in Table 1 suggest that the birds were recovered on, or en
route to, their breeding areas. Six of the hawks listed in Table 1 were
juvenals when trapped, and not all hawks breed in the juvenal plumage.
As Mebs (1964) has shown that many young Common Buzzards (Buteo
buteo) do not return to their birthplaces until they attain breeding age,
it is of interest to determine the minimum breeding age of the species
listed in Table 1. Cooper’s Hawks (Accipiter cooperii) begin to breed in
the juvenal plumage (Bent, 1937, p. 117). Breeding by juvenal Marsh
Hawks (Circus cyaneus) may not be uncommon (Frances Hamerstrom,
pers. comm.). Red-tailed Hawks (Buteo jamaicensis) apparently do not
breed in the juvenal plumage. Apparently most Sparrow Hawks (Falco
sparverius) breed when they are 1 year old. Thus of the species listed
in Table 1, only the Red-tailed Hawk is not known to breed in the juvenal
plumage.

The distribution of winter and autumn recoveries of hawks banded in
spring migration at Cedar Grove suggests that most of the members of
this population of migrants have their winter homes to the south and south-
southeast (Figure 1). Thus, hawks breeding in lower Michigan would
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have to be displaced westward while migrating northward in order to occur
in Wisconsin. This was probably the case with recoveries No. 8, 9, and 10
of Figure 1. These birds were presumably reorienting or searching for
their summer homes when they were intercepted in their southbound
flight at Cedar Grove. The 3 birds presumably continued southward
around the south end of Lake Michigan. One of these birds, a Marsh
Hawk (Figure 1, No. 10), apparently traveled some 350 km around the
south end of the lake in less than 3.5 days. The 4 birds recovered to the
south and southwest (Figure 1, Nos. 5, 6, 7, and 11) presumably had
overshot the home area and were returning southward when trapped at
Cedar Grove.

At least two theoretical explanations are possible for the observed high
coincidence of bidirectional migration and the peculiar distribution of re-
coveries of banded birds: (1) The system of navigation the hawks use
is crude and results in longitudinal and latitudinal displacements of con-
siderable magnitude, (2) hawks wander widely while returning to their
breeding areas. Neither of these explanations calls, or offers evidence, for
an accurate navigational system,
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