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Abstract:

A study was made on reproductive success and post-fledging behavior of the red-tailed hawk in the
Gallatin Valley, Montana, during springs and summers of 1971 and 1972, Non-breeding pairs
comprised 11.6 per cent of 146 observed pairs and 53 per cent of the breeding pairs were successful in
fledging at least one young.

An average of 2.34 young were fledged per successful nest. Losses in production due to infertility and
nestling mortality were 3.7 and 5.9 per cent, respectively. The number of young fledged per total
nesting attempts indicated that the observed population was maintaining itself. The highest density of
pairs in the study area was one per three square kilometers. Nine territories ranged in size from 2.6 to
4.6 square kilometers. The number of pairs and distribution of territories throughout the study area
were similar both years. No mortality was observed during the 30 to 70 days after fledging that young
remained with the parent birds. After fledging the young remained within post-nesting areas for an
average of 22 days. Upon leaving the post-nesting areas young used all parts of the parental territories
and possibly the surrounding areas. Temporary flights into the surrounding areas were made by young
from zero to five times, and young were gone from several hours to seven days and traveled maximum
distances of 1.6 to 35 kilometers from the parental territories. Three radio-tagged young migrated at
known ages of 35 to 70 days after fledging, leaving both the parental territories and the Gallatin Valley
on the same days. Within the parental territories young limited most of their hunting activity to one to
five well-defined hunting areas. Young gradually increased their hunting efficiency as the post-fledging
period progressed by increasing the number of hunting flights, decreasing time intervals between
hunting attempts and increasing the areas hunted by using higher perches and quartering over the
ground.

Young were fed by the parent birds until at least 34 days after fledging, and young stole food from the
parent birds until at least 48 days after fledging. Hunting success of young during the post-fledging
period was observed to be low.

Social behavior between sibling young, non-sibling young, parent birds and their young, and
non-parental adult birds and young are discussed, and play behavior by young is described.
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. ABSTRACT

.A study was made on reproductive success and post-fledging
behavior of the red-tailed hawk in the Gallatin Valleyy Montana, ;1
during springs and summers of 1971 and 1972. Non-breeding pairs ‘ CoB
comprised 11.6 per cent of 146 observed pairs and 53 per cent of B
the breeding pairs were successful in fledging at least one young.
An average'of 2.34 young were fledged per 'successful nest. Losses E
in production due to infertility and nestling mortality were 3.7 and R
5.9 per cent, respectively. The number of young fledged per total
nesting attempts indicated that the observed population was main-
taining itself. The highest density of pairs in the study area was .
one per three square kilometers. Nine territories ranged.in size- y
from 2.6 to 4.6 square kilometers. The number of pairs and dis- ;
tribution. of territories throughout the study area were similar
both years.

ages of 35 to 70 days after fledging, leaving both the parental
territories and the Gallatin Valley on.the same days. Within the
parental territories young limited most of their hunting activity
to one to five well-defined hunting areas. Young gradually in-
creased their hunting efficiency as the post-fledging period pro-
gressed by increasing the number of hunting flights, decreasing
time intervals between hunting attempts and increasing the areas
"hunted by using higher perches and quartering over- the ground.
Young were fed by the parent birds until at least 34 days after
fledging, and young stole food from the parent birds until at least
48 days -after fledging. : Hunting success of. young during the post-
fledging period was observed to be low. '

No mortality was observed during the 30 to 70 days after fledg- '§§

ing that young remained with the parent birds. After fledging the i
young remained within post-nesting areds for an average of 22 days. g i

‘ Upon leaving the post-nesting areas young used all parts of the - Hé%
“parental territories and possibly the surrounding areas. Temporary '*%g
- flights into the surtrounding areas were made by young from zero to :%
five .times, and young were gone from.several hours.to seven days ‘3§=
and traveled maximum distances of 1.6 to 35 kilometers from the i
parental territories. Three radio-tagged young migrated at known ?M

Social behavior between sibling young, non~sibling young, .
parent birds and their young, and non-parental adult birds and '
young are discussed, and play behavior by young is described.
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INTRODUCTION

A study was made §n reproductive success and post-~fledging
behavior of the red-tailed hawk (Buteo Jamaicensis) in the Gallatin
.Valley, Gallatin County, Montana, &uring the spr;ﬁgs and summers .of
1971,and_1972._ Between 1946 and 1970 the reproductive success of
various red-tailed hawk pqpulations in the‘ﬁhifed:States has been
méasured (Fifch, Swenson‘and Tillotson, 1946; Orisns and Kuhlman,
1956; Craighegd and Craighéad, 1956; and Hagar, 1957). Although
these studies have shown that various aspects of reproductive per-
formance .such as clutch size and the number of young hatching and
surviving to fledging are variable from' area to area, no attempts
%érelmade'to determine if these populations were‘stAble. Recently
two studies have been made on the stability of red-tail popu-
lations in Alberta (Luttich, Keith and Stephenson, 1971) and south-
central Montana (Seidenéticker and Reynolds, 1971), and both have
indicated the observed populations were declining. Thus an éttempt
was made to determine if the Gallatin Valley pépulation was de-
" elining or at least maintaining itself.
The post~ fledging period extends from the time the young leave

the nest until they become independent of the adults. For raptors

in general, very little research has been done on tﬁis period of N

the bird's life, " I know of ounly three studies where post-fledging
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behavior was systematically - studied. These include work on j:

the'tawny owl (Strizx aZuco)'by Southern,let atl. (l954),)bhe Afri-
can crowned eagle (Stephanbaetus coronatus) by Brown (1966) and
the great horned "owl (Bubo vtrgzntanus) by Dunstan (19/0) No
n—depth studies have been made on the post—fledging period of -
the red-tailed hawk although observations have been made on a few ' . -i.‘ o8
.unmarked individuals during the early part of the post- fledging L "
period by Fitch, et al. (1946).

The post-fledging period has-been difficult to study-because

il

once'the young become older and more'active they becone increas~

e
5%

ingly difficult to observe. To overcome this problem I used a

X

ot i
SR 5

radio-tagging technique to aid in the location of fledged young.

B i

.The first reported use of transmitters on raptors.was by Southern
(1964) on the bald,eagle (Haliaeetua leucocephalus). . By 1972
radios had been need on at least 17 different species of raptors
(Dunstan, 1972), including tbe osprey (Pandton haZzaeLus), the . . *}f . ,;:
bald eagles, the marsH hawk (Circus cyaneus), the sparrow hawk -
(Falco sparvertus), and several species‘of owls, accipiters and

buteos: The .transmitters used ranged in field life from 31 to -

™ T

510 days and were placed on birds ranging in average weignt from

o e o s

109 grams for .the male sparrow-hawk to 6300 grams for the female

il

bald eagle (Brown and’ Amadon, 1968).

N
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Objectives of the post-fledging study were to determine the
length of time the young are dependent upon the adults, length of
time the young remain within the parental territory, the manner
of termination of the young-parent relationship, movements of the
young both inside and outside the pafental tefritories, mortality,

social behavior and the developmenf of hunting behavior.
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METHODS

Reproduction

Nesting pairs of birds were located in March and April each
yeat b} drifing section roads and walking to inaccessible areas
before the trees leafed out. Observatioqs were:begun early in

- the bfeeding season to detect all nest failures, as otherwise
there would be an apparently higher success of the breeding popu-
lation and larger number of non-breeding birds than actually
occurred. An attempt was made both years to locate the majority
of nesting birds in fhe study area by checking both old and naw
negt éiteg and checking some sites several ?imes to locate late
neéters. ,Non-breeding birds were located by searching areas where
available nesting sites were not being used,

Once active nest sltes were located, they were not visited
again until May. Climbing to nests was avoided during the incuba-
tion period, due to reported desertions by adults caused by this
disturbance (Luttich, Keith and Stephenson, 1971). All active

" nests were checked twice from May to July, first when the young
were oﬁe to two>weeks old to determine the number of young per
nest, and later when the young were five to s8ix weeks old to de-
termine nestling survival. Most nests were checked ét close
range by climbing the tree. During the second check young were

banded with Fish and Wildlife Service bands, TForty-nine young

N X

D e
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were banded in 1971 and 70 in 1972 Nests which could not be
‘reached by climbing were also observed to determine if young‘
fledged. Nest locations accessible by road were~checked when
the young were between six and seven weeks of age to determinel

dates of fledging°

Color—marking and Radio-tagging

Non—toxic enamel ‘spray paint was used to color—mark -
young for identification‘after fledging,_'The undersurfaces of
_the‘wing and tail feathers were marhed; with4markings-on.the
wings used to denote the nest of:forigin:iand' markingsf
“on the tail to identify the individuals from one nest. A
]variety of colors and combinations were tested in 1971 and most
of the young in nests which were reached by climbing were.marked.
This was .done at the same time they were. banded in 1971 but in'

1972 young were marked when they were older at approximately

seven weeks ‘when the wing and talil feathers were longer,' In

_-1972 both the total number of nests in which young were marked

and the number of colors used were reduced to- prevent confusion
in identification of marked young. - Young in only eight nests
were marked and only two colors_were used, with the exception

of three colors being used to-mark“four-young from one nest.

LA S

s
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13

: é,‘é%fﬁé-‘ﬂ iRl ,&Jaﬁ-’fwwmg_?mf S R I s e ";s;-fqi‘ i

. —6—

Both yeats radio—transmitters:were placed-on.the birds'in'
the:field when the young were approximately‘seven‘ueeks old.
The.transmitters were held on the bird‘by‘a'harness. The har—t

{ness was constructed with 0 3 centimeter polyethylene tubing.
‘The transmitter was carried on the bird's back with the har-
ness running forward forming a,loop around the_bird's_head
and‘then running down the breast and behind each mingo The an-
- tenna extended down -the bird's back.’ DissolVable gut—suture
Was'used_to'fasten,the harness. |

In 1971 the radio-tagging was enperimental. Transmitters

were. placed on two fledged young from one nest. .-These trans-:

'mitters, built by Coy Miller of Dugway, Utah had a frequency

- of 104 megacycles. They weighed 34 and 40 grams including the:’

harness. No adequate receiving system was devised, and the - --
transmitters were used only to determine the:effects extra

weilght and the harness had on the young. No‘adverse effects

BT
L%

were observed during the 53 days both young-remained within ‘the
'parental tcrritory after fledging.

In 1972 10 transmitters were purchased from the AVM In-~
.Astrument Company of Champaign, Illinois. A lZ—channel AVM re-

ceiver and an antenna, both portable and easily carried in the

field, were rented from William'Cochran of Champaign, Illinois;
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The four-element yagi ahtenna was directional add no triah—
gulation was needed to locate birds, The'ttédsmitters weighed
-between 32 and 41 grams; including the harness. They function-

o ed at ftequedcieehbetween 150.892 and 151.117 megacyclee and -
had an estimeted field life of three months. Transmitting dis-
tance was approximately-0°4 kilometer from the ground, 1.6 kilo-
meters from a tree, and dp te 25-kildmetere-higher in the ai=,

Thesentranemitters were placed on 10 young from seven .

nests, Three'territories had two radio-tagged young, and four
had a gingle radio-tagged young. - The locations of these terri-
3itories are given in F;gure l Two radio Laggad young from one

‘nest died from entanglement of the harness on a branch and a

fence, and the.radios were then placed'on two young from another-

nest., These were the only observed mortalities resulting from

)

the radio-tag. . . X

Observations of Post-fledging Behavior

In‘1971,'color~marked young from edght neets yere observed
until the youné bacame too active to Be easily 1ocated;“and then
only young from three:nests were-bbserved to the end df the
post—-fledging period. 1In 1972 all radio-tagged young were eb—
served until.they either migrated out of the valley or were lost

due to unknown causes. Untagged nestmates were occasionally

et A i ey

e
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located. The seven territories containing the radio-tagged
young were observed on a three-day cycle. The first day was
spent completely at one territory, number 34, to obtain detail-
ed data onvbehavioro All 10 radio~tagged young were located
three times déily on the second and third déys of the cycle to
obtain data on movements and length of time the young remained
within the parental territory. Distance covered to check all
seven territories once was approximately 40 kilometers., The
pattern of observation frequenfly broke down later in the
post—flédging period when indi&idual-radio—tagged young were

followed for extensive periods of time.
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. DESCRIPTION OF THE STUDY AREA |

N

2.0
e

The study area encompasses approximately 674 square kilo-

' meters in the southeastern half of the Gallatin Valley, and
ranges in elevation from 1289 to 1634 meterso-iThie area extenda 'n ’ B ‘_}
from the Bridger Mountain Range at the east end. of the valley ‘ . L ) iﬁ

. to the dry hilly terrain west of Manhattano The southern and

northern boundaries are the_Gallatin Mountain Range and’ the
Horseshoe Hills. The towne and cities of Bozeman, Belgrade,

Manhattan, Church Hill and Amsterdam are located within the

VA T el N

study area. The terrain varies from genefally flat on the

~valley floor, to gently rolTing aTOng the. foothillsu The area'

v ,
is predominantly open, ‘with most trees occurring along natural

and artificial waterways° The black cottonwood (Populus tri- -

chocarpa) is the dominant tree, with quaking aspen (PopuZus ‘..‘ : o . ?ﬁ
‘tremuZoides) and willow (Salix sp.) occurring with less fre- ' T
quency. The land ‘is used for both grazingﬁand agriculture, -

with the main crops being forage 'and small grains. -

et

P
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Figure 1. Location and approximate area of seven territories con-
taining radio-tagged young in 1972. The territory number
was used to identify the young from each territory.
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REPRODUCTION

Reproductive Chronology
The migrant red-tailed hawk population begins returning to tle

Gallatin Valley as early as the first week in March. Both single

N e L D R
awEe

e

and paired birds wére observed building nestS'aé early as the sé—

cond week in March. Late nesters méy Bagin nest construction a month

S ,,,3‘ 2siee

later than early nesters. . The amount of time from initiation of
nest building activity to egg~laying in five known cases was 22, 27,‘

27, 29 and 29 days. The shortest period occurred in the case of a

palr of late nesters. L;ying-datés.ﬁeré determined by back-dating
32 days from the fime the young wére .est'-imated'to,,ha‘tch° Thirty-
two days is the estimated.incubation period for the redjtaili(Hardy,
21939 and Bent? 1937). 1In 1971 1ay£ng dates ranged frsm 14 April to - _u;
6 May, with a peak from 16 April to 26 Apfil° Hatchiﬁg dates ranged .
from 16 May to 7 Juné.. The young fledged from 30 June to 22 July. 3
In 1972 laying dateéhrénéed from 4 Aﬁrii to 6 May with a peak | ‘
occurring between 11 and 21 Ap;ilo- Hatching dates ranged from

6 May to 7 Jun;; The‘youngtﬁledged'frbmfZO June to 22 July. Thus

birds began laying 10 days'gariier in'1972 as comparéa to 1971a

The range for egg-laying was 22 days in 1971 and 32 déys in 1972.

For both vears the latest laying date was the same, and during

each there was a 10-day peak of egg-laying.
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Density“of Pairs and,Stability~in_Territory Distribution..

The approximaté.location of ‘summer territoxiésfof paired red-

tails in the study aréa_dufing 1971 and 1972 are mapped in Figure 2.'

. Sig?yfpine pairs W§ré 1oc§ted_in 19f1 apd f7 inll972. A minimal
' eséﬁméﬁéréf &;;sit§~in tﬁg Céllétiﬁ'ﬁéiiey:waé éppréximatél? one
pair per eighthquére kiloﬁeters dufing,botﬁ years. The greatest:;
density of pairs during both years occurred along. the West Gallatin
River and was agpréximétely one palr per three square kilometers.

The .highest  reported deﬁsity of red-tails was one pair per 1.3

square kilometers in California (Fitch, Swenson and Tillotson, 1946).

—
7

The estima;ed qizesgqf pine shmggrlggrr;gq;ies:ranged ffom 2.6 t&

4.6 pquare kilometers, The smaflest territory occurred in a pre-

'dominateiy ,grazihg aiea (ngpér cent graziﬂg) while the largest

occurred in‘h.predominétely agriéultﬁral area (57ngrccent croplan@).
| " Stabllity éf both‘dist;ibution and ;umber.of nesting terri-

tories has been reported to be chapact¢ristic,?or red-tail and other

raptof,popdlatibhs,v'Luttidh, et dZ.‘zi970)iréported that the red-

" tall pairs were approximately stationary in number during a three-

year study. made in Alberta. Hagar (l957);notéd'a tendency for the

same nesting territorles to be occupied by red-tails.in consecutive -

years, C;aighéad and Craighead (1956) found that over a six-year
perlocd the number and distribution of all nesting raptors in the -

study area, including the red-tail, showed little important change,
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Foothills

Approximate location in the study area of terriltories
occupied by pairs of red-tailed hawks in 1971 and 1972,
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and gll raptor speciles studled exhibited a stroﬁg tendency to re~
'occupy nesting territories in consecutive years. Southern and Lowe
(1968) found that once tawny owls possessed a nesfing territory,
they sometimes held it up to 10 consecutive yéars. '

Evidence that occupied nesting territories were both similar
in nuﬁber and distribution both years of my study was obtained from
comparisons of the locations of nest sites and territories used in

both 1971 and 1972. Although six territories occupied by pairs in

1971 may not have been occupied in 1972, the remaining 63 territories

occupied in 1971 were also occupied in 1972, Of 14 new territories
discovered in,1972, 13 were located by extendﬁng the study area.
Only oné of these was known to be fon-existent in 1971,

Forty-six of the 63 territories occupied by pairs both years
con;ained nesting birds both ye;rs. In 24 of these territories the
same nest was used both &ears; The remaining 22 territories had
different nests ﬁsed in 1971 and 1972, IA 11 of these territories
the abproximate boundaries were determined'in 1971, and the 1972
' nests were 19cated within these boundaries. For the other 11 terri-
tories in which the apﬁroximate'éoundaries oflfhe 1971 nesting terri-
tory had not been determined, the distance of the 1972 nests from
“the 1971 nests ranged from 0.4 to 1.2 kilometers, and averaged 0.7

kilometers. Thus these nests were within or at least close to the

nesting terrltories used in 1971. The other 17 territories known to
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be occupied in both 1971 and 1972 contained noh—breeding_birds one
or both years or contained pairs for which bréediﬁé'adtivity was
" not determined. The approximate locations of these territories'was %{

gimilar both years. ' ‘ 'y

Nest Sites

Data were recorded for 95 different nest sites within the study
area, Ninety-two nests were constructed in trees (92.4 per cént in
black cottonwoods and 7.6 per cent in quaking aspen). Size of tree

!
stands in which nests were located ranged from stands approximately

P T T UTRRA

s

-

1.6 kilometers in diameter to-solitary trees. Heights of nests with-

Lpekityl
ct

in the trees ranged from 4.6 to 23 meters. Sixty=-six per cent of the

‘nests in trees were constructed along the central axis of the tree

en i

and 34 per cent lateral to the main axis. Twenty-four per cent of

the tree nests were built in dead trees or unshaded atreas within
trees, - Three nests were located on cliffs. Red-tails have also

been reported to mest on cliffs in Colorado (Olendorff, 1973).

" Reproductive Success of thé Total Observed Pairs
There ﬁere“;BZ pairs of red-tails for whicﬁ.sufgicient‘obser-
vations were made during 1971 and 1972 to classify-breeding activity
(Table 1). Approximately half of the total observed palrs were | .
guccessful in fledging at least one young. Causes of failure of the

remaining paire to fledge young were dué to pairs not attempting to.
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fABLE 1. REPRODUCTIVE SUCCESS IN HATCHING AND FLEDGING YOUNG OF 137 PAIRS OF KNOWN

BREEDING A"TIVITY.

1971 1972 Average

Number Per cent Number Per cent . per cent
Pairs which did not attempt
to breed : 6 - 9.4 10 13.7 11.6
Pairs which failed in the nesting o :
attempt prior te:or shortly after 21 32.8 22 30.1 31.5
hatching young :
Pairs which failed in the nesting
attempt between hatching and 3 - 4,7 2 2.7 3.7

edg ing of young -

Pairs which fledged at least
one young 34 53.2 39 53.4 "~ 53.3
Total nﬁmber of pairs for which
breeding activity was determined - — 64 7T — 73
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TABLE 2.. REPRODUCTIVE. SUCCESS IN HATCHING AND FLEDGING YOUNG OF
129 BREEDING PAIRS

1971 1972

Per cent Number Per cent Number
Breeding pairs which 37 P il .
hatched young _63°9 . : 65.1 _
Breeding pairs which | 34 ' - 39
fledged young 58.6 . 61.9 .
Breeding pairs which o
failed between hatch- 5.3 . 3 3.2 2
ing and fledging of '
young :

b e e

- N
N

breed or failing in the nesting attempt sometime prior to fledging

of young. Number of non-breeding pairs of the total observed pairs
fell within the 11 to 26 per cent range observed in other pepuiau
tions (Table 4). - - , k
\

Reproductive Success of the Breeding Pairs

Data on the reproductive success of the breeding pairs in hatch~
ing and fledging young are given in Table 2 During 1971 and 1972,
only about 60 per cent of the breeding pairs were successful in fledg-

ing at least one yonng. Most nest failures occurred prior to hatch-

ing of young.
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TABLE. 3. PRODUCTION OF BREEDING PAIRS WHICH HATCHED AND FLEDGED
YOUNG. Losses in production due to infertility and
nestling mortality are included.

1971 1972
~ Average number of eggs/nest 2,27 2.79
Average number of hatched
young/nest . 2,16 2,72
Per cent loss of young due to
infertility . 4.8 2.5
. Average number of fledged .
* young/nest 2.15. . _ 2.52
- Per cent mortality of young A
from hatching to fledging : 4.6 7.1

Data on production of eggs and young by breeding pairs are given
iﬁ Table 3. There was a 23 per cent increase in the number of eggs
laid in 1972 as compared to 1971, due to an increase in the number of
clutches containing four eggs and a decreése in the number of clutches
containing a single egg. Per éent of nests containing one, two, three
and four eggs were 16, 35, 46 énd 3 in 1971 and 5, 32, 42 and 21 in'
1972, Little difference was noted in average clutch size and aQerage
number of hatched young per nest during both years. fhere wag a 17

per cent increase in the number of young fledged per nest in 1972
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as compared to 1971 due to'a higher average clutch size and a lower
percentage of unhatched eggs of the total laid. However, the increase
in the production of eggs in 1972 was partially offset by an increased
'nestling mortality that year as compared to l97l Most mortality of
nestlings was due to complete failure of the nest rather than death:
of single young within a'nest; Seventy~one of 73 nests fledged the
same number of young that were hatched. In a single nest one of two-
young fdisappeared due to unknown causes, and one young in a nest of °
four'may not haye fledged due to possible desertion by the parent;

‘ birds. This yocng mas almost three weeks behind in Aevelopment as
compared to the three nestmates. ‘Tn south—central Montana (Seiden-
.'eticker ‘and Reynolds, 1971) 14 per cént of the total nests observed- .
had losses of at least one nestling per nest. Mortality of individual
young from a nest has also béen reported but not measuzed in other
areas (Fiteh, Smenson and Tillotson, 19463 Hagar, 1957; Craighead

and Craighead 1956 and Orians and Kuhlman, 1956)

Data on the reproductive success of the total observed population.

land the production of the pairs hatching and- fledging young for seven
'other areas in the United States and Canada are\given in fable 4, The -
average results on reproductive success and production for both years’
on the Gallatin Valley p0pulation are included;‘_Only three of the .-
seven other areas reported maximum clutch siaes‘of four eggs. The

number of hatched young per nest for the Gallatin Valley population
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TABLE 4, REPRODUCTIVE SUCCESS OF THE GALLATIN VALLEY AND SEVEN OTHER RED-TATLED

HAWK POPULATIONS IN THE UNITED

STATES AND CANADA.

Gallatin South—
Valley, central 2 3 4 5 6 7
Montana Montana Alberta Wisconsin New York California Michigan Wyoming
Per cent of the
population breeding 88.4 — 86.0 90.0 74.0 ——— — —
Per cent of the .
breeding population 64.5 —— 74,0 74.0 59.0 83.0 — —
which hatched young
Per cent of the
breeding population 60.0 . 50.0 ——— — — —— — ——
which fledged young 1
) - LS
Maximum clutch size 4 4 4 e 3 : 4 ﬁ)
Average clutch size 2.53 2.9 2.1 - —— 2.0 2.2 2,3
Average number of
hatched young/nest 2.44 2.6 1.9 —-— -— —— -— ——
Per cent infertility 3.7 -
of eggs * 5.7 4.0 ——— — -— ———— 9.0
Average number of young
fledged per successful 2.34 1.7 - 14 1.9 1.9 1.4 S 1.7-1.9
nest .- - -
Per cent mortality of 5.9 35.0 27.0 e I _— N 19.0
nestlings
i Seidensticker and Reynolds, 1970
3 Tuttich, Reith and Stephenson, 1971
3 Orians and Kuhlman, 1956
5 Hagar, 1557
6 Fitch, Swenson and Tillotson, 1946
7 Craighead and Craighead, 1956
Cralghead and Craighead, 1956
’
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during 1972 (2.72) was higher than for any other area. The average -

number of young fledged per successful nest was also higher in :the
Gallatin Valley than for other areas.. The average nestling mor-
tality for the Gallacin Valley population was considerably lower

than that reported for any other red-tail population.

Stability of the Gallatin Valley Population

According to a study made by Henny and Wight (1970) red-tail
populations in the United States and Canada must fledge between
1.33 and 1.38 young per nasting.aftempt to maintain a stabie popu-~
lation. -The Gallatin Valley pcpuldtion fledged 1.26 young in 1971
and 1.49 young in 1972 per total nesting attempt, giving an average
of 1,38 youné produced for both years. As this figure is at the
top of the range givén by Henny and Wight (1970) the Gallatin Valley
population is apparently at least ma*ntaining itself This conclu-
sion supports Henny and Wight's (1970) and Spofford's (1969) ideas
that the red-tailed hawk is maintaining itself in the United States
and Canada. _

A recentAstudy done in south-central Mont;;a on the stability
of the red-tail population there indicated the population ﬁas de~
clining (Seidensticker and Reynolds, 1571). The 0.9 young fle dged
per total nesting attempts for the observed population was consider-—

ably lower than the number given by Henny and Wight (1970) as
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- necessary- to maintain a stable population.l‘If one were to compare
equal numbers of b1eeding birds in the two populations the Gallatin
Valley population would have a 76 per cent greater production of
young. The production of the total population could not be compared
as Seidensricker and Reynolds (1971) did not compute the number of
non—breeding pairs in the population. The greater production of theA

Gallatin Valley breeding population as compared to the south-central

Montana breeding population was due-to 10 per cent more pairs fledging‘

young -and 38 per cent more young fledged per successful nest.. Al-
thouch the actual number of young hatched per nest was seven per cent
greater in the south~central Montana population as compared to the
Gallatin Valley population the mortality rate was 29 per cent greater
from hatching to fledging.

A red- tail population in Albex ta was also found .to be daclining _
on the basis of a -life table constructed from banding'returns (Lut-

tich, Keith and Stephenson, 1971). However, the authors stated .this ‘

conclusicn was questionable due to a probable overestimation of first- '

year mortality of red-tails. Comparison of production of the Alberta

red-tail population to the: Gallatln Valley population was not possi-

ble as Luttich, 2% al. (1970) did not give the per cent of breeding o

pairs which uere successful in‘fladging young.
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POST-FLEDGING BEHAVIOR

The young redftails gradually increased the amount of time
spent out of the nest and in the branches of the nest tree until
they finally left the nest trée. The first flight from the nest
tfee waé coﬁsiaéred to bé the Beginning ofzthe post—fledging perij
od. The post-fledging period was divided into an inactive and an
active phase, based on the range of movements of the fledgad.young
within thelparental territory. The inactive phase which began

after fledging of the young was termed the post-nesting period.

Length of Time Young Remained with Pafents

B Observations weré made on éé fledged young in 10 territories
during the two summers to determine fhe length of time the young
remained associated with the parent birds. The age in days after
fledging the young left the parental territories permanently is
referred to as departure age. Departure age was determined for
23 young, nine of which cartried radios. Departure age for 14 un-
tagged young was recorded as the last dgte these young were observ-
ed within the parental territories: Aégugaﬁe departure dates for
the nine radio-tagged young were detérmined. A single untagged
nestmate in each of three territories was-obse;ved.only until the

radio~tagged nestmate left the parental territory.
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TABLE 5. AGE AFTER FLEDGING WHEN YOUNG WERE LAST OBSERVED WITHIN
THE PARENTAL TERRITORIES.

Days after fledging when young

- Number were last observed within the
Year’ - of young = parental territories
Nest -observed in nest Ist 2nd 3rd 4th
61 1972 4 - 39r 41 42 70t -
7 1971 3 53 53 53
34 1971 3 31 42 42
7 1972 3 30r 38 63r
34 1972 3 46 46 51r
11 1971 2 33 ' 47
9 1972 2 3ir 31%
11 1972 2 ~42r 43%
33 1972 2 34t - 35%
32 1972 2 38" 51r

r . Radio—tagged
% After this date no further observations were made.

The results for ages of departure are given in Table 5. All 26
young remained associated with the parent birds for at least 30 days
after fledgingo There was a 40-day range in departure age for the
young, from 30 to 70 days after fledgiﬁg, 'The average length of
time each ra&io—tagged young was associated with the pérent birds
was 46 days after fledging. This‘extended period of association of
young with the parent birds after fledging has also‘been observed for
other raptor species. Fledged young have been observed within the

parental territory up to two months for osprey (Brown and Amadon,1968),
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.two and a half to three months for tawny owls (Southern, Vaughan and
Muir, 1954), five months for great horned owls (Dunstan, 1970) and 11
to 11.5 months for African crowned eagles (Brown, 1966).

Range_in departure ages of nestmates was almost as great as the
range for young-froﬁ different neéts° Some nestmates left on the
same day while others left at intervals up to 33 days. There were
three departure patterns for yéung from a single nest. In one terri-
tory three young all left within several days of each other. 1In
three territories containing two, two and three young, respectively,
departure dates were staggered ﬁith at lgast a week's interval be-
tween each departure. In each of three remaining territofies con-
taining three, fhree ana four young the departure déte of one young
differed considerably. from departure dates of remaining nestmates.
The number of young remaining in different ter;itories at similar
times during the summer was also variébleq The first departure of
young from one territory was 30 days after fledging and 533 days in

another. All nestmates were known to have left one territory by

42 days after fledging and not until 70 days in another,

Mortality

Mortality has been reported to be quite high dﬁring the fifst
yvear of life for various species of raptors. Several first-year
mortality estimates on raptors'include 80 pg¥ cént for the prairie

falcon (Falco mezxicanus) (Brown and Amadbni 1968), 60 per cent for
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TABLE 6. DAYS AFTER FLEDGING DURING WHICH NO MORTALITY WAS OB-
SERVED. Observations were made on 41 young from 16
territories.
Length of time after fledging
during which no mortality was
Year Number of young observed for all young from

Nest observed in the nest each nest ‘

61 1972 4 41

7 1971 3 53

34 1971 3 33

7 1972 3 ~ 32
34 1972 3 47
11 1971 2 33

9 1972 2 31
11 1972 2. 42

33 1972 2 . 34 . !
62 1972 2 - 39, . ]
24 1971 3 23l , )
26 1971 3 271

15 1971 3 251

8 1972 2 181 -

25 1971 ‘2. 267

36 1971 2 25~

1 Observations were discontinued at that date.

the osprey (Brown and Amadoh, 1968), 57 per cent for the common buz-
zard éButeo buteo)‘(Olssén, 1958) and 46 pér‘cént for.the great horned
owl (Steward, 1969). Henny and Wight (1970) estimated first year |
mortality to be 62 per cent for the red-tailed hawk; but this figure
included fledgling mortality. Mortality of red~talled hawks after

fledging to one year of age was estimated by Luttich, et al.(1970) to

S
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be 54 peracent.; Althoughfthe actual age of young'wnen‘tnis.high.
mortality oecure hae not been oetermined, my results inoicate that
mortality is ingignificant during the post—fledging period for.f.
the red-tailed hawk. - - o | ,_

- Mo deaths of fledged young were observed. Data were-recorded

on the perioae of time for which all young in' each of 16 territories -
were observed and thus known to be alive (Table 6). As disappear—'

ance -of young from the parental territory was not necessarily due

to mortality, thé recorded period of zero mortality‘waSTQEtually
a minimal estimate.. The shortest recorded period of zero mortality
was 18 days arter fledging for one of 31x nests in which observations

' oL Pt

were discontinued while all young were still present within the par-

ental territory. For the remaining 26 young in 10 territories, the SRR
shortest observed period of zero mortality was‘jl days efter"fledgr ‘
ing, and the longest-nas 53 days after fledging. Thus mortality

was ;ero for at least the first month after fledging for all 26 young

and appeared to. be negligible until the end of the post-—fledging

l period, This conclusion is supported by the fact that none of the

nine radio-tagged young in 1972 were found dead“within the parentalr

territoriesi One band return in 1971 was from a young outside of the
parental'territory. . Support for these results is alao obtained from
other studies on post—fledging mortality. Fledgedgtawny owls had a _ N

L 4 .. k|

mortality rate of only three per cent during a two and a half to
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three month period they spent within the pa¥ental territory (Soutﬁern,
Vaughan and Muir, lQSﬁ)t Enderson (1964) felt that a large percentage
of fledged prairie falcons survived at least until theilr first winter
based.onlobservgtions of a high proportion of young in the early
Qi;ter péﬁulations° Brown (1966) reported that 100 per cent of the
observed fledged African érowned eagles were reared to independéncec

.If mortality is low during the post—-fledging period, then it must
increase after the young have become independent, assuming the.estif
mates of Luttich, et al. (1971) and Henny and Wight (1970) were cor-
rect. Brown and Amadon (1968) stated that the time of greatest mor-
tality of fledged young raptors was probably the period immediétely
affer independence. Soufhern, et al. (1954) fouﬁd that mortality of

fledged tawny owls was high immediately after independence.

The Post-nesting Period

The length of the post-nesting period was determined for young
iﬁ 12 territories and ranged from 18 to 25 days after fledging; The
average length was 22 days. The young remgingd within what was
termed thé‘post—nestiné area throughou£ the post-nesting period. The
post-nesting area generally consisted of trees surrounding the nest
but in several caseé it consisted of another clump of trees or row
of telephone poles at a.distance frém the nest, In the latter type
e¢f post-nesting area the young never used the nest after fledging.

When the post-nesting area consisted of several trees surrounding
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the nest tree the young used the nest almost daily throughout the
post-nesting period. In post-nesting areas which contained many
trees the young usually did not return to the nest for approxi-
mately a wgek but they would then use the nest intermittently up
to at least 12 days aftef fledéing° |

Sizes of post-nesting areas in eight territories ranged from
a single row of trees 0.1 kilometer in length up to 19 hectares.
In two other territories the young ranged over 61 and 122 hec-
tares, respectively,_during a 22-day period after fledging, and
no definite post-nesting period.could be recorded. The size of
the post-nesting area appea;ed to be influenced by its locatién
within the parentgl territory. The movements of the young were
oriented toward the directions in which the adults approached
with food, so posi-nesting areas were larger when centrally
rather than laterally located. In ceﬁtrally located post-
nesting areas the adults returned from more directions than they

did in laterally located pdst-nesfing areas.

Movements and Flight Behavior - Most observations on the move-
ments of fledged young witﬁin the post-nesting area were made on
three young in territory 34 during 1972. The post—ﬁesting.period
of these young lasted 23 days.. The post-nesting area extended

over 17 hectares and included five separate clumps of trees,
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TABLE 7. RANGE OF MOVEMENTS OF THREE YOUNG IN TERRITORY 34
THROUGHOUT THE POST-NESTING. AREA DURING THE 23~DAY
POST-NESTING PERIOD IN 1972.

Dates Range of movements of the three young :
July 6 - July 10 One dead tree clump !
July 11 = July 20 Three dead tree clumps
July 21 - July 23 All five tree clumps - -
July 24 - July 28 © All five tree clumps and 150 meters in .

- __pasture’

three which were almost completely dead, and a neighboring grazed

pasture. The tree clumps were, between 24 and 72 méters.in leﬁgth
and extended in a row_30 meters from an interstate highway. The
distance between clumps was 12, 38, 113 andﬁéO mefefs. During the

pbst—nesting period there was a gradual increase of the total area

ugsed by the three young (Table 7). The area used increased from one
to all five tree clumps and ultimatel& extended 150 meters inte the
pasture. The young were not observed using the pasture until near

the end'bf‘the‘post-nesting period, but at that time each used it

an average of seven hours in one day (Table 8). The young alse ex-
tended movements up to 0.14 kilometer out from the initialipost-.
ﬁesting area to use neighboring haystacks, fencelines and telephone

poles in four of five other tervitories.




TABLE 8. CHANGES IN THE USE OF THE POST~-NESTING AREA BY THREE YOUNG IN TERRITORY 34 DURING A 23-DAY POST-NESTING PERIOD IN 1972,
Total number
Total flights Maximum time Total time of times all Total number Total number Total time
Time span the three any young all three three young of {lights of flights spent by
Age of young the three  young made remained on  young spent used fence by all three by all three all three
Dare young in days after young were to the the ground on the posts for young between young between young in
observed fledging observed ground at one time ground perches clumps of trees trees and pasture the pasture
July 8 3 11:30 a.m. to 4 3 minutes 10 minutes 0 2 o] 0 hours
9:30 p.m.
July 11 6 9:00 a.m. to 0 0 minutes 0 minutes 0 10 0 0 hours
8:30 p.m. d;
July 14 9 10:07 a.m. to 1 1 minute 1 minute 0 . 13 0 0 hours [y
8:43 p.m. ]
July 18 13 9:30 a.m. to 9 18 minutes 69 minutes 1 35 0 0 hours
8:10 p.m. .
July 21 16 9:25 a.m. to 12 15 minutes 73 minutes 1 66 0 0 hours
8:05 p.m. 1
July 24 19 11:30 a.m. to 6 16 minutes — —————————- 6 25 . 0 0 hours
8:03 p.m. -
July 28 23 11:00 a.m. to 23 80 minutes 313 minutes 27 16 18 21 bours
8:23 p.m.
L T{mwe the young spent on the ground was not accurately measured this date. . <
’
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Increase‘in area utilized by the threé young in territory 34
as the post-nesting period progressed was accompanied by an increase
in flight activity, use of fence posﬁs for peréhing and the use of
the ground (Table 8);. The total number of flights all young made
betweén-three clumps increased from two flights at three days after
fledging up to 66 flights at 16 days after fledging. The number
of flights between clumpe of trees decreased toward the end of the
post-nesting period when the young were using the pasture. Use of
fence posts as perches increased from'the first observed use 13 days
after fledging to the end of the post-nesting period. .

Flights made to Fhe ground during the first week after fiedgipg
épbeared to be écéidéntél as thé numbef ﬁf ;imes yoﬁng were observed
on the ground was less at six and nine days than at three days after
fledging. From 13 to 23 days after.fiedging the number of fiights
to the ground made by all three young'iﬁcreased from nine to 23.

The total time spent on the ground by all young increased from 69
to 313 minutes and the maximum time,spent.on thé ground by any young
at one time increased from 18 to 80 minutes from 13 to 23 days'after

fledging.

Vocalization ~ Young were observed giving two types of calls through=-
out the post-fledging period. There was no difference in vocal be-
havior between the post-nesting period and the remaining post-

fiedging period. The calls were the tfpical adult scream and food
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. cries (Brown and Amadon, 1968). Food cries were given frequently

every day throughout the post—fledgingﬁperiod andatheir frequency
Increased when the parent birds.nere,present;: Young also gave
food cries to non—parental adults. Youné'were observed éiving
'food cries when being mobbed by small birds° Use of the adult
scream by the young was infrequent throughout the post fledOinc'

Hunting.Behavior-—.The fledged red-tails were‘not’required to'hunt‘

.for themselves during the postfnesting,period as the parent birds

suppiied them wilth food° YOung wete observed making attempts.to
catcn unidentified invertebrates, but it was not known to what ex-

‘tent these invertebrates supplemented the food brought by the

R

1

‘parent birds. Other raptor species have also been reported to feed

o

their’ young for. an extended oerlod after fledging. Southern, et al.

(1954) found that tawny owls fed their’ young from two.. and a half

to three months after fledging, Dunstan (1970) found that great
horned owls fed their young for three or_more months after fiedging,~'“ :-~ ,f tjﬁ
'and Blonn (1906) observed African crownedieagles feeding their youncr
Ill to 11.5 months after fledgings' As flight quills of raptors are
_not_fully developed.atmfledging;age (Brown and Amadon, 1968;~and_ -

Bond, 1942), Bond (1942) felt»that,raptors feed their young for an i

eyt S ki

extended period after fledging until feather development iz com~

plete. His conclusions were based on J'he 1ack of Iault bars in
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flight quills in 90 per cent of the young goshawk (decipiter gentilié)

specimens he examined. Presence -of fault bars would indicate a period.

of starvation during the 23 to 28 days of feather development after

fledging.

Presence Qf Adults in the Post—nestingAArea ; In territory 34 the
female did no hunting untii léte in the post-nesting period. Any

. : . .
food she brought to the young she had'previéusly taken from the male.
The first week of the pest-nesting period she spent most of the day
with the young, just leaving for short periods of usually less tﬁag
10 minutes. :As the post-neé;ing pericd progressed she spent less and
1es§ tiﬁe with fhe ;oﬁﬁg, an&uby the last'sevefal days of this peri-
od she was observed In the p&st—nesting area only several hours a
day. The male was presenf in fhe post-nesting areé only when he
brought food or defende& the young when I approached the post-nesting

area., When I visited other post-nesting areas one bird was present

or close by and usually a second appréached from a distance.

Feeding Behavior - The foung in territory 34 were fed indivi&ually
by the female up to a week after fledging. Although these young
would take food from the adults at that age the female often took
food back in order to feed them herself. By the sécond week of the
post~nesting period young were more aggressive and would strike at

gny bird, eilther another young or an adult, which approached them
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when they were eating. The time required for the young to approéch
adults which brought food decreased from several minutes during the
first week to an immediate approach in the second week after fledg-
ing. At this time young also began approaching the adults even
when they Aid not havé food. The adults rémainéd perched whenqthe
young lan&ed beside them to take food during the first week after
fledging but in the second week after fledging they began leaving
the perch to avoid the apprbaching young. Tﬁe food was left on thé
perch, and it often dropped before the young grabbed it. Until
at least 10 déys after fledging these young made no aﬁtempts at re~
trieving food. 3By 13 days after flédgiﬁg they waited ué to 26 and
30 minutes before atteﬁptiﬁé to find the food.énd.wére not always
successful. By 15 days after fledgigg they were making immediate
and successful retrieves and were also:finding old previously
dropped food. Of the parent.birds only the female Qas observed re-~
trieving dropped food, and at these times she then ate it herself,
Once the young were feeding themselves, distribution of food
was very corﬁpetitive° The first young to reach the adult which had
food got it, and often this was the young which had been the 1onges§
without feeding. The young were not ugually observed tsking food
from each other until the young which was eating became partially
satiated. During fights over food both young would pull at the food

with their feet. Up to the 18th day after fledging the adults were
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observed bringing food to the young as often as four times daily.
During the last several days of the post-nesting period no such ob-

servations were made.

Social and Play Behavior - The.young in all observed post-nesting
areas remained together throughout tﬁe post»nesting period even when
they were initiélly scattered up to 0.8 kilometer after leaving the
nest. Young in territory 34 used the same areas within the post-
nesting area a% similar times In the day .and at similar times
throughout the post-nesting periocd. They were obsexzved following
each other fro@ tree clump to tree clump and to.the ground,

‘.Beach (1945) stated that.there is no one criterieon that can be
apélied“to describe play behavior. ‘Cade (1953) summarized Beach's
description of play behavior as having the following characteristics:
. .Play is assumed to carfy an emotional element of pleésure, it is
characteristic of youﬁg animals, there is no relatively immediate
result which affects the continued existence of the individual or
the species, and it appears to be youthful attempts at adult activi-
ties., The play behavior observed by fledgad red—fails was similar to
that described for young golden eagles (Herrick, 1924) goshawks (Bond,
1942) and various species of falcons (Cade, 1953). Play behavior of
raptors seeﬁs to involve two forms: playful hunting of inanimate ob-
jects and attacks on live animals in a sportive manner with no appar-

ent attempt to ki11{Cade, 1953).
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Play behavior was only occasionally observed. by the young in
territory 34 during the first week after fledging!h At -this time the’

joung bit and struck at branches and carried branches aroundfin their

H;beaks. When the young began using the ground their play behavior be-.

" came more variableu They would spend over an hour at one time play-

ing on the ground. - They.attacked various inanimate objects by run~-
ning at them with their heads held low and their”wings:outstretched

and then striking, pouncing upon and/or beating their wi ngs at the

prey objectg' Pounces often continued as several bounds into the air

with the prey object being held in the feet. .During'hounds into

~ the air the young often Lurned and came "down fa01ng another direc—

"tion, They also would make sharp reversing turns to stri&e at real

or imaginary objects while running over the ground and they would
use, thelr beaks to toss objects into the air, They;then would attack
the object before or shortly after it'landed back.on-the ground,

Playing was both an individual and a social aczivity. All three

/////

”'young often played With the ‘same objects at one time. By the second

veek of the poetwnesting period they also made dives upon each other -

in the air or dived from the -air on another young which was on-the:
ground. They would- also rush at each other with outstretched'wings

on the 'ground.,

5
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Behavior of Young after the Post~neéting Period

Movements and Flight Behavior within the Parental Territbry ~ At the
end of the post~nesting period m0vemen;s'of the youﬁg exfended out
from the post-nesting area into all parts of the parental territoxy
and also to areas outside the parentai territory. Movements within
the parental territory were recorded for éight young which remained
within the parental territory ffom 42 to 70 days after fledging:
one young in two territories in 1972 and one young in three terri~
tories in both 1971 and 1972.

No data were obtainéd on hﬁnting behavior .of the young pqtside
the parental territory. Within the parental territory all observed
young limited most of their hunting activity to smail areas, Of a
total of 20 hunting afeas used by the eight young within the eight
parental territories, seven were oriented along rows of telephone
poles, with the young using an estimaéed length of 0.3 to 0.9 kilo~-
meter of the rows. Six hunting areas were criented along fence
rows, with the young uging an estimated length of 0.3 to 0.8 kilo-
méter of the rows. The remaining seven hunting areas were larger
and dncluded use of 2 variety of perches, such as posts, poles,
bushee, trees and old junk piles. Five measured areas ranged from
12 to 63 hectares with an- average size of 22 hectarés; The pre- |
sence of small localized areas within a territory which were more

congistently hunted than other areas was also reported by

!
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Craighead and Criaghead (1956) for various species of raptors, in-

cluding the red-tail.

The number of hunting areas per territory and the amount of use

each received was calculated f&r all eight territories in which youngA_A
were observed (Table 9). The number of hunting areas used within

one territory varied from.three to five° Zero to 10.5 per cent of

the locations of young were in areas other than well~defined huntipg

areas, and the inconsistent patterns of use were such as to prohibit

recognition of gpecific hunting areas. Some hunting areas were used.
throughout the post~fledging period, whereas others wefe used only
for a single period of several days?

In'territory 34 thé yéung ;éed one hunting area almost exclu-
sively (over 80 per cent of the totai-use) throughout the summer each
year. Use of ‘hunting areas by the remaining six obse:ved young was
spread more evenly with‘no one afea feceiving more than 60 per cenf of
the total use (Tableu95, In territory 61 the young used five hunting
aréas in sequence, and it used each area for eight, six, four; five
and five.days, respectively, ‘ o

Use of hunting areas within the paréngaliferritcries was compared:

between years for three territories, 7, 34 and 11. 1In territory seven

ey e

one hunting area which received 47.4 per cent of the total hunting -
use in 1971 (Table 9) was changed from a grazed area to a grain fiesld

in 1972. This area received no use in 1972, and the number of hunting . '

E——
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'USE OF HUNTING AREAS BY EIGHT YOUNG WITHIN PARENTAL TERRITORIES.

The number

TABLE 9.
- of each hunting area *dentifles the fame area us ed both years within a given
parental territorya. ' '
. Days after Number of
fledging each times each _ - : i
young remainéd young was _Per cent of total locations Scattered
. within the located after .each young was found within locations
ID of parental " the post—nestlng esch hunting area s of young..
young~ Year territory - period -1 . 2 3 4 5 _ (per cent)
348 1971 43 36 . 82.1 12.2 5.7
34% 1972° 51 20 93.8 5.1 1.1 .
118 1971 47 52 56.4 25.6 7.7 10.3
11b . 1972 42 37 60.0 25.0 10.0 5.0
78 1971 53, 38 47,4 18,4 13,2 10,5 0.0 10.5
79 1972 63 49 0.6. 0.0 40.8 34.7 23.2 1.3
62 1972 51, 50 58.0 30.0 12.0 : ' .
610 1972 70 64 : 21.9 20.3 20.3 17.2 12.6 7.8

1 Number designates territory in which each young was fledged
‘" Per cent of total locations where young were found outside the well- defined
huntlng areas. :
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TABLE 10. COMPARISON OF USE OF HUNTING AREAS BY YOUNG IN TERRITORY
11 DURING 1971 AND 1972,

Age in days after fledging when

Order in which - young used each hunting area
areas were used 1971 (11° young) 1972 (llb young)
Area 1 21 - 25 22 - 28

Area 1 and 2 26 - 32 29 - 34

Area 1, 3 and 4 34 — 47 35 - 42

areas within the territory decreased from four in 1973 to three in
1972. Despite tha lack of other changes in thz territories only
two hunting areas were used both in 1971 and 1972. This decrease
in hunting areas résulted in a reduced range of moveﬁents of the
young within the parental territory in 1972 as compared to 1971.
The maximum range between areas utilized by the young within the
parental territory throughout the post-fledging period decreased
from 2,73 kilometers in 1971 to 1.0l kilometers in 1972, The loca-
tions of young outside the hunting areas decreased from 10,5 per cent
of the total locations inm 1971 to 1.3 in 1972, In territory 11,
the young during both years used similar ﬁunting areas at similar
ages throughout the'post—fledging period (Table 10).

Young were commonly observed soaring after the.post-nesting peri=-

od within the parental terriitory between 9:30 a.m. to 5:00 p.m, The
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young in territory 34 in 1972 made 89=per:éent df thelr soaring
flights . within the pafental territory between 11:06 a.m. and 1:00'
p.m. The average measured soaring time for these voung during 18
flights within the parental territory was 13 minutes and ranged
from 1eés Ehan one to almost 60 minutes. The maximum observed
number of soaring flights per day by any of these young was three.
They were observed soaring almost every day e#cept when it wag rain-
ing. Several radio-tagged young were néver observed soaring even

though all young except those in territory 34 in 1972 were checked

an equal number of times daily.

Movements and Flight beyond the Parental Territory - Data on post-
fledging movements of young beyopd pa;ental territories during the
time they remained associated with the parents are givem in Table 11,
The number of flights:made between the parental territozies and-
surrounding areas'was variable. " Three of the nine radio-tagged young

b, r61% and r 62) had no movement out from the parental terri-

(x7
tories until pe;@anent dgpérture from 30 to 51 dgys after fledging,
Thréé other youﬁg.(r9, f33 aﬁd r61°) left aﬂd returned to the par-
ental tergitories only once before permanent departures at ages
ranging from 31 to:70 days after fledging. The remaining three

radio-tagged young,(rllb, r7° and 1r34) left and returned to the par-

ental territories four to five times before permansnt deparfures at

S r R L

7
35




TABLE 11, MOVEMENTS OF RADIO-TAGGED YOUNG OUTSIDE THE PARENTAL TERRITORIES. Movements of untagged young which
were occasionally observed away from the parental territory are included. Ages are in days after fledging.

. . 3 ; 3
[ a < =] L] =] T
é I v § 3 " o 8 ] m " 3 Iy 0§ 3 L 0§ ‘E u : g
§ 2% B § ET 0§ 0% T 8 08 3 0§ 0§ g & 0§ g%
60 -l & 0 H - L] " - d 0 bt - & 0 H -t g5 & S 59
g [XIR ] v o ] 59 ~ 9 0
g g aH ) g gk g g aH ) o @ W ) o 0 H @ o R
P < AR 2 < AR < < AA 34 ¥ BAA 2 2 =3 2 £ Hd4
r34 35 1.6 ¥ 36 38 1.6 ® 39 39 1.6 XM 40 | 45 1.6 XM 45 49 1.6 ™ 49 51 *
5 sw swW sW 1 swW SW
rll 34 2.4 RM 34 36 7.2 KM 36 37 7.2 R 40 8.0 XM 40 42 *
SE, SW NW NwW s
r7° 26 3.2 ® 27 51 1.9 M 52 55 1.9 M 56 57 27 ® 61 *
o SE SW sW S, SW :
r6l 59 35 KM 66 70 MIG
S, SE SE
r€2 51 MIG i
SE &
r33 32 1.6 ®I 33 34 MIG ¥
5 SE
618 39 0.8 WM *
S
9 28" e~ 29 31 %
r® 30 6.4 e * .
E
11° 39.5.6 KM 39
SW
e 28 3.2 KM 29
SE
11 53 5.4 KM * .
sW
i Unknown whether radio ceasad functioning or young left parental territory at this age.
r = Radio~tagged
KM = Kilometers
* = Yo subsequent observations were made
MIG = Young migrated out of the Gallatin Valley
.. = Location outside the parental territory not observed
L
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42 to 61 days after fledging. Apparently ghe 1eng£h ef tiﬁe a
young bird remains associated with.the parent birds does notlaeter—
mine the améunt of movement of this young bird between the parental
terfitory and the surrounding areas.

The young predominantly left the parental territories around
noon while they returned at‘various times throughcut the day. Of
22 recorded movements of young from the pafental territories only
two were in a northerly diréction (Table 11). There were 16 known
temporary movements of young from the parental territories., Four-
teen of these movements were of.short duration (less than one to
two days), and the young remained wi;hin 7.2 kilometers of thé par-

ental territories. The average distance traveled from the parental

territeries during these 14 departufes was 3.0 kilometers. Two

_young (f7° and r61°) were gone five and seven days, respectively,

at one time and traveled a maximum distance of 27 and 35 kilometers

from the. parental territories (Figures 3 and 4). Time intervals

. between all departufes of young from fhe-parental territories ranged

from zero to five days and average 2.25 days. "There was 2z tendency
for young'to return to apvaxeg,outside’theupgrental territory where
they had been previously,l One young (r34) retﬁrned_to a 53 hectare
area each of five times it temporarily left the parental territory.
One young (rllb) used a specific area outside the parental territory

two of four times it temporarily left, and one young (r7°) used a

e s
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® Location the bird discontinued movement for that day.
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Movements of young (7°) during five days it remained
away from the parental territory (30 August to 3
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Figure 4. Movements of young (610) during the
remained away from the parental te
to 1 September, 1G672).
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specific areaxoutside the parental territory three of four times
it left temporarily. (One observed flight to thie-specific.area,
was made during a longer flight from the perentel territory;)

Soaring was the predominate means of flight for young moving

back and forth from the parentai territories.“During the 14 flights

less than 7.2 kilometers from the perental territories the total
soaring time per day and in some cases per single flight ranged
from less than one up to five hdurs., 'The young either soared to an
area and then went down or soared continually until they returned
to the parental territories. The two young which lef: the parental
territories for longer periods spent time soaring four of five

and eix of seven days. They soared an average of 3.7 hours.per day
and up to five hours-perisingle flight. Maximum dietance-traveled
per single flight was approximately 35 kilometers and thexmeximum
distanee traveled per hour was approximately 14.5 kilometers. The

greatest distances traveled occurred during flights away from and

returning to the parental territories. Movements'during the inter-

vening days’ spent outside the parental territories were more lo-

calized., One young (r7 ) ‘spent three days after initially leaving

the parental territory within only several sections of land at the

‘southeast end of the valley. On two of these days it spent a total
of 8.4 hours soaring and traveled only 2.3 kilometers from its

initial location.
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Only three radio-tagged young (r61°, r33 and r62) were follow-
- ed in migration flights out of the Gallatin Valley. The young mi-
grated from 34 to 70 days after fledging, a 36-day range in age
(Table 11). The experiences of these three young away from the
parental territofies.prior to migration was aiso variable. All
three young left botﬁhthe parental terrifories and the Gallatin
Valley on the same day. However, three young (r7b, 11 and rﬁlg)
were located within 6.4 kilometers of the pareﬂtal territories
a day after they had left permanently and ggoups of young fledged
rédutaila‘(six or more) had beeﬂ observed hunting together din gmall
areas for several days at one time., Thus, rather than migrating
direcfly from the valley after perﬁanent departure ffom the par-
ental territories, some young remain within the valley for an un-
determined period of time prior to migrationm.
All three radio—tagged young follbwed during migration from

the Gallatin Valley made direct soaring flights from the parental

territories to cross the south end of the Bridger Mountain Range.:
One young tréveled 24 kilometers in two hours and a seconé young
traveled 37 kilometers in foﬁr hours. All three soared in a
southeasteriy direction during the migration flights from the
valley. The migration direction of young red—tails fledged in
Alberta was also southeast (Austing, 1964); All 20 band returns

of young red-tails banded in Alberta were recovered southesast of
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there, some-as far as the Gulf Coast., The winter range of the
" red-tail extends as far as norﬁﬁerp Nicaragua (Brown and Amadon,
1968). No band recoveries from outside the Gallatin Valley have

been obtained for red-tails banded during my studj..

Hunéing.Behaviof'— The develépméﬁt“of'ﬁuntihg behgvior'duriﬁg ghe

1§tter ﬁaét of the pﬁsthfledging period is discussed from two as—

pects: deséri;tion of changes in behavior of young during huﬁting
' acfivity aﬁd observéd huntihg éuccess° Changes in hunting behavior

were analyzed from 11 recorded hunting periods {periods when the

T

young were obgerved to begin hunting actively and then later to
become inactive) for three young in three territories (Table 12).
Ages of these young when their hunting activity was observed ranged

from 30 to 49 days after fledging. The percentage of the total

flights made which were hunting attempts during each hunting perioa
averaged 32.6 per cént for young duriné 30 to 37 days after fledging
end 77.6 per cent for these young during 43 to 49 days after fledg-
ing. Huﬁfing'attempts are described either as flights_made by the
&oﬁng to the érﬁﬁnd or low quarteriné flights over the.éround, . The
average time interval between all flights during the huﬁting periods
was approximately eight minutes during both age spans. The average
length of timé between hunting attempts Qas 24,4 minﬁtes for the

30-37 day age span and 10.4 minutes for the 43~49 day age span. The

SRt bokgiig s
\ - TR

e SO AR




%
*: L
TARLE 12. BEBAVIOR OF THREE YOUNG DURING 11 RECORDED HUNTING PERIODS.
— Per cent Average Average
of hunting Ilength- length of
Age in Length of Total number Number of - attempts 7 of time . time between
days hunting of flights hunting- made of between hunting
ID of after period made while attempts the total all flights attempts
young fledging (hours) hunting made flights (minutes) (minutes)
70 30 2.0 13 2 15.4 0.2 60.0
34 31 1.43 6 3 50.0 24.3 28,5
34 31 0.97 14 3 21.4 S 4,1 19.3
34 34 0.33 6 2 33.3 3.2 10.0
118 36 0.37 12 -5 42.0 1.8 4.4
34 37 3.21 24 - 8 33.3 8.0 24,1
34 43 2.25 10 9 90,0 13.5 "15.0
34 45 0.8 8 5 62,5 6.0 9.6 .
34 45 1.02 7 6 85.7 8.7 6.1
B 118 48 0.91 6 3 50.0 9.2 18.3
£ 70 49 0.25 5 5 100.0 3.0 3.0
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~ TABLE 13, BEHAVIOR DURING HUNTING ATTEMPTS OF THE RADIO-TAGGED
YOUNG IN TERRITORY 34 DURING 1972,
Age of . .
~ young . Time Number of Type of flight used during
in days span observed hunting -attempt
after - young " hunting Post to Pole to Quartering over
fledging observed attempts ground = ground ground from poles
31 10.5 hours 6 5 1 0
34 11.0 hours 3 3 0 0
37 3.2 hours 5 2 2. 1
45 7.8 hours 11 0 3 8

.type of flight used during hunting attempts .was adequately observed

for
use
and
The
‘the

ing

. each hunting attempt.

only one young “bird (Table 13). There was an increase both in

of higher peréhes (telephone poles as opposed to fence posts)

quartering flights by the young through the post-fledging period.

young gradually increased their hunting efficiency by increasing

number of hunting flights relative to the total flights made dur-

the hunting periods and by decreasing the time interval between

Young bird number 34 was also increasing the

area over which it was searching for prey by using higher perches

and quartering over the ground rather than remaining perched.

process, the young should not be required to become immediately self-

If development of hunting behavior by the young is a gradual

sufficlent at the end of the post-nesting perioed, even though they
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appear capable of moyrng around actively within the-parentel"terri—
tory. This assumption is supported by obserﬁatibns of adults bring-
ing food to yoeng up to 34 days after fledging, an average of 12 days
after the terminatren of the post-nesting period, and by the low
observed hunting success of the yoﬁng for several weeks after the
éoet—nesting period. During the two-year study only five successful

hunting attempts by young (four of known age) were observed in which -

the young caught small mammals rather than invertebrates.. Eighteen

observations of adults catching prey were made even though adults
wvere only accidentally observed. The earliest known age a young
was observed maklng a omall—mammal kill was 39 days after fledgrngn

The other three known ages of young when successful kills of small

mammals were made were‘47, 52 and 55 days after fledging. Fitch,-et-aZ;

(1946) reported a young red-tail killing a small mammal no later thah
39 days after fledging.. -

— The young appear to rely at least'partially'qpon stolen food for
several weehs after the'post—nesting-period. Young were observed
stealing food from the Darent birds 17 times within the parental.
territories up to 48 days after fledging. In 12 cases the young were
hunting in the same hunting area the‘adult'was using and approached
the parent bird when it made a kill. 1In five casee'the young made
direct flights as far ee 0.9 kilometer to appzoach a parent bird which

had made a kill. There appeared to be no apparent decrease in the
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tendency -of young to steal food from the parent birds as the post-

A PR TV Pl o ”

fledging périod-progreseed,/as five obseryationsiof}yOung Stealing5

food occurred between 20 and 28 days after fledging, six occurred

{between 31 and 40 days after fledglng and six occurred between 43 L :" f. ?ié
‘: and 48 days after fledglng. The’ parent birds appeared to tolerate
the steallng of food hy the young for several_weeks alter the post{
.nesting period,Aas they would 1eaye the fooduon the. perch uhen the
young approached. Sevéral weeks after terminationfof'the post~

nesting period the parent birds became more resistant to piracy by

their young=and tried'to-retain"food by avoiding the approaching

xyoung. Young were also observed steallng food from unlelafed young o 'u_ 3“1:5

sk

uand adults,~usually by waiting until the other biro was through e % yi‘yA &4
eating. Steallng of food may be how young which leave the parental |
territory shortly after the terminatlon of the post—nestlng perlod
are able to -survive until they develop huntingmskills.

The conclusion that young red-tails learn-to-hunt'gradually is.

supported by studies done,onrother.raptor species.-fBrown (1966)

-stated that young AFrlcan crowned eagles kill for themselves long

before the end 6f the:post-fledging period, but only to squlenent

the food brought to them by the adults. Dunstan'(l970) found that
yoUng'great?horned owls did not become'independent of. the adults-
until up to four months- after fledging although;they:were'making‘

successful kills during the third month after fledging..
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Figure 5 depicts the time of day the young were observed huﬁting.
The greatest activity occurred between 9:00 a.m. and noon and be-
tween 5:00 and 8:00 p.m. Observations were made between 30 July

and 24 August.

Play and Social Behavior - Play behavior betﬁeen sibling young was
similar to that described for the post-nasting period, except for the
stooping behavior which occurred during soaring. When soaring, both
sibling and non-sibling young would stoop on each other at distances
of 25 meters or more. The stooping voung dropped straight down with
its wings outstretched and rigid, making several sharp turﬁs per
second to the left and right. The young which was being stoope& upon
also dropped in this manner. Stooping adults folded their wings and
dropped without the series of turns.

Four types of sociél interactions were observed:'between sibling
young, between young and fhe parent birds, betweén non~-sibling young
and between non-parental adults and young; There was a tehdency fdr.
sibling young to remain together throughout the latter part of the
post-fledging period. Table 14 contains data on the percentage of
total sightings in which eight young were observed with a sibling.
All sightings were ﬁade within the parental territory during the
period when at least twe sibling young were associated with the par-

ent birds. The percentage of total sightings during which young
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TIME OF DAY HUNTING OBSERVATIONS WERE MADE

Time of day young were observed hunting. Observations

Figure 5.

were made between the dates of 30 July and 24 August.
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ABLE 14; PERCENTAGE OF TOTAL SIGHTINGS THE YOUNG WERE OBSERVED WITH A NESTMATEe
: All observations were made:within the parental territories after the
post-nesting period° ) & :

‘Length of time
in days after
. fledging when
Number of . at least two STy . . R
. - young within -nestmates wWere Number' of ~ Percentage of sightings
ID of parental’ asgociated. - sightings of | observed young was with a-
young Year territory . with parents observed young nestmate. .

53° . B4 o A
46 3 SR 71
52 .37 49
42 . &3 < 88
39 - 37 . P 85
38 33 . 55
37 . 23 . 61
33 21 52

78 1971
348 1971
11b 1972
61° 1972
618 1972
62 1972

70 1972
118 1971

. - R - - d
. \ r e N 13 \ . « . ‘
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were located with a sibling ranged from 41 to 58 per cent and .
averaged 63 per cent.”-SiBling'young were also observed hunting and
moving together within the parental territories.
The parent birds appeared to tolerate ‘their young within the
territory at any time during the post- fledging period and all
young which were observed at the time they left the parental terri- -
torles did so voluntarily. One parent bird was observed gtriking
and pursuing its young after this young had repeate&ly-aoproached the
adult. These observations indicate that the young-rather than the
parent birds terminated the post—fledging period. frown (1966) states
that the young African crowned eagle terminates the post- fledging
period by gradually becoming indifferent to the adults° Dunstan
(1970) never observed any young great horned owls beingAdriven from
the parental territories by the adults,
Aggressive interactions between non-sibling young were observed
twice, once when a young within the parental territory attacked a
. non-sibling young which had wandered into.the territory, and once
| when a joungioutside its parental territory attacked a non-sibling
youngdw'Howewer, many more'non—aggresaivefthan aggressive inter-
actions were observed between non-sibling young, and it appeared
that non-sibling young were attracted to each other. Young'within
the parental territory were frequently approached by wandering

young, radio-tagged young outside the parental territory wers




58—~

frequeatly‘Qbéerved‘soaring and perching wifh oiher young, and
groups of six or more young Were oBserved soaring and hunting to~
gether. _-

It appeared that adults which had not- successfully fledged young

during the summer were less aggressive to wanderivg young than adults

which had fledged young.- Adults which,had~not fledged young appeared

non—aégressive toward wanderiﬁé-young as groups of young were ob-
served hunting within~their.terriﬁories and single young were oﬁ—
"served soaring with these adults. The young would soar directly
above and behiad the adult, and the adult would drop its legs. This
behavior is similar to a form of courtship behavior described for
red-tails by Fitch et aZ (1946). wandering young which entered
territories occupied by adults which“had successfully fledged young
that summer were almost always attacked'by these adults, although ‘

the adults were not always able to drive the young from their

territory.
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