DEVELOPMENT OF HUNTING AND SELF-SUFFICIENCY IN JUVENILE
RED-TAILED HAWKS (Buteo jamaicensis)

SARA JANE JOHNSON

ABSTRACT - Forty-eight juvenile Red-tailed Hawks (Buteo jamaicensis) were observed for 2 mo following fledging. Their
flight activity and capture rate of vertebrate prey were quantified as a means of describing development of self-suffi-
ciency. As juveniles aged, increasing amounts of time were spent in hunting versus nonhunting activities, and versatility
of hunting methods increased. Capture of vertebrate prey began 42 d after fledging, but parents continued to provide
food atleast to 53 d past fledging. Development of self-sufficiency was indicated to be a gradual process whereby juveniles
progressively capture more and more of their own food while parental food provision declines.

During 2 yrs of field study on post-fledging be-
havior of the Red-tailed Hawk (Buteo jamaicensis)
(Johnson 1973), I rarely saw juveniles capture ver-
tebrate prey. This limited hunting ability of
juveniles during the early post-fledging period was
consistent with both Amadon’s (1964) and Ashmole
and Tovar’s (1968) assumptions that the long post-
fledging period in many species of birds is an
adaptation to enhance survival of juveniles while
they acquire specialized feeding techniques.
Juvenile foraging behavior in a variety of bird
species has been quantified to indicate progressive
improvements in foraging efficiency through in-
creases in hunting versus nonhunting activities
(Buckley and Buckley 1974; Davis 1975), as well as
progressive development of increasingly complex
capture techniques (Dunn 1972; Smith 1973;
Buckley and Buckley 1974; Feare 1975; Davies
1976; Davies and Green 1976). For raptors, de-
velopment of juvenile hunting skills in the field has
been defined in descriptive rather than quantitative
terms, and only for several species such as the
Swainson’s Hawk (Buteo swainsoni) (Fitzner 1979)
and Peregrine Falcon (Falco peregrinus) (Sherrod
1983). The objective of this study was to describe
the development of self-sufficiency of the juvenile
Red-tailed Hawk in the early post-fledging period
by quantifying flight types when juveniles re-
mained localized in the vicinity of the parental ter-
ritory.

METHODS

I conducted my study during the 1971-1973 breeding seasons in
the Gallatin Valley, Gallatin Co., Montana. For details of the site
see Johnson (1973). The Gallatin Valley is comprised of a mixture
of pasture and dryland farming. Deciduous trees generally occur
only along rivers and creeks.

A total of 48 juveniles were observed, 21 from 8 nests in 1971, 20
from 8 nests in 1972, and 7 from 2 nests in 1973. All juveniles were
color-marked on ventral wing surfaces with nontoxic enamel
spray paint. No abnormal wear and tear was observed on marked
feathers. Radio transmitters were placed on 10 and 6 juveniles in

1972 and 1973, respectively. Transmitters weighed up to 41 g,
including the harness, frequency range 150-151 mhz, and trans-
mitted approximately 0.3 km at ground level to 25-31 km from the
air. Transmitters were monitored with a 12-channel AVM porta-
ble receiver and four-element Yagi antenna. A double-layered
polyethylenc harness held the transmitter on the bird’s back be-
tween the wings with the antenna extending parallel to the tail. A
dissolvable gut suture attachment gradually deteriorated and al-
lowed the harness to eventually fall off the bird. The earliest any
harness fell off was 33 d following placement on the bird. The
influence of the transmitter on the hawk’s flight behavior was
unknown; some influence may have been possible.

Frequency, but not duration, of 7 flight types was measured
during hour-long observation periods throughout each day be-
tween 0900 H and 1900 H. Measurements were initiated on an
opportunistic basis when located birds became active. Due to diffi-
culty in locating untagged birds, most flight measurements were
recorded on radio-tagged individuals. The 7 flight types quan-
tified included 1) perch/perch-direct flights between 2 elevated
perches, 2) perch/quarter-indirect flights between elevated
perches during which birds engaged in random quartering flights
within 3-15 m of the ground, 3) perch/ground-direct flights from
an elevated perch to the ground, 4) quarter/ground-indirect
flights to the ground during quartering flights, 5) ground/
ground-flights which were initiated and terminated on the
ground, 6) perch/adult-approaches to the parent birds and 7)
perch/soar-initiation of soaring flights.

I considered 3 of the above flights as hunting activity: perch/
quarter, quarter/ground and perch/ground. Quartering flight is a
common prey-search method for buteos (Wakeley 1974), and
Red-tailed Hawk flights to the ground generally occur during
prey-capture attempts. In some instances, the 3 flight types I have
identified as hunting activity may not have actually involved
hunting activity. However, there is no means of separating these
out, and I do not believe they contribute any significant problem to
data collection.

The 4 remaining flight types were defined as general movement
activity (perch/perch, perch/soar), harassment of parent birds for
food (perch/adult) and play and/or capture of invertebrates
(ground/ground). I did not consider soaring flight a juvenile
hunting activity; during the 3 field seasons, I never observed
soaring juveniles attempting to capture ground-level prey. I did
observe soaring juveniles grab air-borne invertebrates with their
feet.

For purposes of analysis, I combined the hourly observation
samples into 5 age classes. Age classes were initially designated at
10-day intervals, since notable range expansions of juveniles oc-
occurred at approximately 20 and 30 d past fledging (Johnson
1973). However, because the number of monitored individuals
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decreased as older fledglings died or dispersed, the older age
classes were extended to increase sample size as follows: 1-10,
11-20, 21-31, 31-43 and 44-57 days after fledging.

During the hourly observation periods, I recorded all instances
where juveniles captured vertebrate prey. I did not disturb the
birds who had captured prey in order to identify the prey item.
Due to the distances from which I observed the birds (= 300 m to
avoid influencing behavior) I was unable to identify any species of
vertebrates captured. I was able to distinguish between a juvenile’s
capture of vertebrates versus invertebrates. Vertebrate prey was
visible in the bird’s talons, whereas invertebrate prey was not.
When no prey was visible during juvenile bill-cleaning activity
(which follows feeding), I assumed the bird had been consuming
invertebrates.

REsuLTS

A summary of juvenile Red-tailed Hawk flights
through the first 2 mo after fledging is given in
Table 1. These data were analyzed using the
Friedman Two-Way Analysis of Variance by Ranks
(Siegel 1956). Distributions of the 7 juvenile flight
types were significantly different (P<0.01) between
the 5 age classes.

First 3 Weeks After Fledging. This period in-
cludes the 0-10 and 11-20 d age classes. The young
Red-tailed Hawk activity level was lowest im-
mediately after fledging, but essentially doubled
within 3 wks as juvenile flight endurance improved.
During this initial post-fledging period, the most
common juvenile flight type was the simple, direct
flight between elevated perches, which comprised
92% of all flights during the young’s first 10 d out of
the nest. Hunting-related activity was limited dur-
ing this period. Even in the 11-21 age class, flights
to the ground and aerial searching via quartering
flight comprised only 24% of all hourly flights.
However, not all flights to the ground during this
period involved hunting. Birds also went to the
ground to retrieve food, or simply because they
were unable to sustain their flight.

As this initial fledging period progressed,
juveniles moved more easily between elevated
perches and the ground, so that their use of the
ground increased. At the same time, juveniles spent
greater amounts of time away from the nesting
trees in open fields where fence posts were available
for perching. Direct flights to the ground from
elevated perches comprised most of the hunting-
related activity, and by 3 wks after fledging com-
prised 76% of hunting activity. The most limited
hunting activity was dropping to the ground from
quartering flights. Although these comprised 24%
of all quartering flights, I believe many resulted
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from the juvenile’s poor flight endurance.

No juveniles were observed pursuing or captur-
ing vertebrates during this period. The adults ap-
peared to provide all vertebrate food for their
young. The former were observed bringing food to
the nesting area atleast 4-5 times/d. To an unknown
extent, juveniles supplemented their diet with
ground-associated invertebrates captured them-
selves.

Soaring flight behavior began developing at the
end of this period. These flights were generally of
only several min duration. Ground to ground
flights, which were associated with play activity, in-
volved both single individuals or groups of siblings.
Play involved pursuit of, striking at and wing-beat-
ing inanimate objects and/or invertebrates. Sticks
and dirt clods were carried around in the bird’s
beak or talons. Occasionally, birds pursued objects
which they had tossed from their beak. Grounded
play activity was usually interspersed with dusting
and resting activity. During this period, juveniles
remained grounded continuously at times up to 18
minutes.

Four To Six Weeks After Fledging. This period
includes the 21-30 and 31-43 d age classes. Juvenile
Red-tailed Hawk activity levels reached their peak
within 6 wks after fledging. At this time, only 48%
of the flights/h involved direct perch to perch
movement, while 45% involved hunting activity.
The dominant hunting activity was still prey-cap-
ture attempts directly from perches. These totaled
74% of all hunting-related flights/h and 95% of all
prey-capture attempts. Prey-capture attempts oc-
curred during 13% of the quartering flights.

During this period, juveniles were observed pur-
suing vertebrates. At 35 d after fleging, an indi-
vidual pursued but didn’t contact a Striped Skunk
(Mephitis mephitis). At 38 d after fledging, a 2nd
juvenile followed a flock of English Sparrow (Passer
domesticus). At 41 d after fledging, a 3rd bird at-
tempted to capture a Black-billed Magpie (Pica pica)
in a heavy clump of tree branches. And at 41 d after
fledging, a 4th bird dove repeatedly at a Red Fox
(Vulpes vulpes).

It appeared that juveniles were still obtaining
most, if not all of their vertebrate food from the
parents during this period. Food transfers between
parent and offspring were now initiated by the
Jjuveniles. Observations of adults carrying food to
their young were rare and were only noted for
juveniles fledged << 35 d. Juvenile approaches to
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parents increased continually through this period.
Juveniles were observed approaching and taking
food from parents 19 times. In 13 instances
juveniles had been hunting with adults in hunting
areas, and in 6 instances juveniles flew to adults
from other areas of the territory. Adults readily
gave up food to their young during this period.

Juveniles also obtained food from other non-
sibling juveniles within a juvenile staging area lo-
cated within the study area and from migrant adult
Red-tailed Hawks who were moving through the
area. Juveniles obtained food by taking it directly
from other juveniles, and also by waiting for adults
and possibly other juveniles to abandon food after
feeding.

Soaring and ground play activity both increased
through 6 wks after fledging. Juveniles spent con-
tinuous periods of 1 hr or more soaring. Soaring
activity appeared to include exploration of the pa-
rental territory and surrounding areas, migration
and social and play activity. Groups of up to 20
juveniles were observed soaring together. Play ac-
tivity consisted of stoops where 2 birds made
simultaneous vertical drops of 10-30 m or greater.
During ground play, juveniles were observed
grounded an hour or more at one time.

Seven To Eight Weeks After Fledging. This
period includes the 44-57 d age class. During this
last period, the number of juvenile ground-as-
sociated flights declined from previous age classes.
The biggest decline occurred for general activity
between perches; these fell to 40% of all hourly
flights. In turn, hunting-related flights now com-
prised 53% of all hourly flights. Within hunting
activity, there was a shift in the dominance from
direct prey-capture attempts from perches to aerial
searching activity via quartering flight. The latter
comprised 62% of all hunting flights. The percen-
tage of such flights which resulted in prey-capture
attempts, however, remained at 13%. Thus the
dominance of prey-capture attempts made directly
from perches continued, although it declined to
82% of all attempts.

During this period, juveniles were observed
capturing small vertebrates. In all cases, the sus-
pected prey species were small rodents. Ages of
birds involved were 44, 47, 52 and 53 days past
fledging. Juveniles were still obtaining an unknown
percentage of their food from the parents during
this period, and offspring approaches to parents
continued to increase in hourly frequency.
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Juveniles were observed 10x to take prey from par-
ents. Nine incidents occurred when juveniles were
hunting close to adults, while I incident involved a
longer approach across the parental territory. I ob-
served parents resisting food piracy by their
offspring during this period. Incidents involved
parents carrying food away from, as well as taking
food back away from, their offspring. Additionally,
I saw 1 adult strike at (loosening feathers) and drive
its young away several hundred meters. This attack
appeared to stem from repeated harassment by the
juvenile for food.

DiscussioN

Development of self-sufficiency in juvenile
Red-tailed Hawks is a gradual process. Flight activ-
ity and capture rate of vertebrate prey changed
progressively through the first 2 mo after fledging.
The shift with age in the juvenile’s use of flight
types resulted in a progressive increase in hunting
versus non-hunting activity. At the same time,
juvenile versatility of hunting methods increased.
Initial hunting activity was comprised mostly of
searching and prey-capture attempts from perches.
Gradually their use of aerial searching via quarter-
ing flights increased, as did prey-capture attempts
initiated from quartering flights. A similar in-
creased use of quartering flights for searching out
prey with increasing juvenile age has been reported
for Swainson’s Hawks (Fitzner 1979), and progres-
sions in complexity of capture techniques have been
noted in a variety of nonraptorial bird species
(Dunn 1972; Smith 1973; Buckley and Buckley
1974; Feare 1975; Davies 1976; Davies and Green
1976).

Juveniles were first observed capturing verte-
brate prey during week 7 after fledging. This likely
reflects the average age that juveniles begin cap-
turing vertebrates, since it is unlikely all young de-
velop at the same rate. Development of hunting
ability among young Peregrine Falcons has been
found to vary considerably (Sherrod 1983).

Gradual development of hunting in young
Red-tailed Hawks is similar to that described for
young Peregrine Falcons (Sherrod 1983). Both
cumulative experience and increasing versatility of
capture techniques are likely involved with im-
proved ability to capture vertebrates at young age.
Experience, particularly in the form of encounters
with live prey, has been shown to be important in
the development of self-sufficiency of young rap-
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tors; through such encounters, juveniles can learn
to select capture opportunities which have a
reasonable probability for success (Sparrowe 1972),
as well as to select appropriate prey size (Mueller
and Berger 1970). Lack of experience was likely
involved in the juvenile Red-tailed Hawk’s ap-
proach to inappropriate prey species such as the
Red Fox and Striped Skunk, and initiation of such
futile capture attempts as pursuing aerial flocks of
passerines and Black-billed Magpies through heavy
cover. Similar approaches of inappropriate prey by
young Peregrine Falcons has also been observed
(Sherrod 1983). The importance of experience
seems to be born out by the very low capture rate of
vertebrate prey I observed for juvenile Red-tailed
Hawks (5 captures during 313 h of observation).
Similarly, Sherrod (1983) observed that young
Peregrine Falcons make hundreds of pursuits on
prey before they begin making kills.

Increasing versatility of capture techniques,
where young Red-tailed Hawks used more and
more aerial searching for prey, may improve prey
capture opportunities. Aerial versus stationery
searching has been found to result in more success-
ful hunting for the Ferruginous Hawk (Buteo re-
galis) (Wakeley 1974) and Black-shouldered Kite
(Elanus caeruleus) (Tarboton 1978).

It was not possible from the study to determine at
exactly what age juvenile Red-tailed Hawks become
self-sufficient. However, it appears that even at 7
wks past fledging, when young begin to capture
vertebrate prey, they remain dependent upon
adults for a part of their diet for a continued period
of time. Young Red-tailed Hawks were observed
obtaining food from parents up to 53 d after
fledging and possibly did so for a longer period.
Juveniles were observed associating with parents as
long as 70 d after fledging (Johnson 1973). Juvenile
approaches to parents also continued to increase
through 8 wks after fledging. As has been indicated
for young Peregrine Falcons (Sherrod 1983),
juvenile Red-tailed Hawks may not be initially able
to capture vertebrate prey on a consistent basis, and
thus remain dependent upon parental support
through this transition period to independent
feeding. This would allow them to continue to build
up fat reserves for their first fall of independence.
Both Peregrine Falcons (Sherrod 1983) and Swain-
son’s Hawks (Fitzner 1979) continue to feed their
young for some time after the latter begin captur-
ing vertebrates.
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The social behavior of both juvenile and adult
Red-tailed Hawks seems well suited for the pro-
gressive post-fledging development of indepen-
dence in juveniles. Juveniles were attracted to suit-
able hunting areas within the parental territory
through associations with parents and to hunting
areas outside the parental territory through associ-
ations with non-sibling juveniles. A similar example
of local enhancement, or use of conspecifics to key
in on profitable hunting areas, has been noted in
other raptor species such as harriers during migra-
tion when birds are unfamiliar with local distribu-
tions of prey (Ward and Zahavi 1973), by vulturesin
the Serengeti where carcasses are widely distrib-
uted at times (Sinclair and Norton-Griffiths 1979),
and by Bald Eagles (Haliaeetus leucocephalus) when
they are concentrated in wintering areas (Knight
and Knight 1983). Juvenile Red-tailed Hawks may
also benefit from social behavior in staging areas by
obtaining food from other more highly skilled
juveniles. Outside of staging areas, social behavior
will benefit juveniles by decreasing the effectiveness
of adult Red-tailed Hawk territorial defense. The
latter have difficulty driving off large numbers of
intruders.

The social behavior of juvenile Red-tailed
Hawks, along with their ability to capture ground-
associated invertebrates, may explain why many in-
dividuals disperse from the parental territory as
early asa month after fledging (Johnson 1973) even
though they do not begin capturing vertebrate prey
until around 7 weeks after fledging on the average.
Juveniles are probably able to survive by feeding on
invertebrates and pirating food from other
juveniles until they themselves acquire sufficient
hunting skills. I have no evidence to indicate that
early dispersing juveniles have either a lower or
higher survival rate than later-dispersing individu-
als. However, since the variable dispersal age pat-
tern of juveniles continues to be expressed in the
Red-tailed Hawk population, it would seem to have
some adaptive value. If so, I would suggest that this
variable dispersal pattern may benefit the overall
reproductive success of the population by extend-
ing the feeding opportunities of newly-fledging
offspring over a larger area rather than restricting
all siblings to the parental territory.
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