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Introduction

The Appalachian Mountains of eastern North Amenca provide many sites [or viewing rptors as
they migrate each autumn to their wintening grounds. At least 48 watchsites along the mnge have
orzanized annual counts of these migrants (Heintzelman 1986, Zalles and Bildstein 2000, [n the
central Appalachians of eastern Pennsyvlvania, annual counts have been made at Hawk Mountain
Sanctuary since 1934, and at Bake Oven Knob since 1961 (Bednarz et al. 1990, Kunkle 2¢02).

The Red-tailed Hawk (Bureo jamaicensis) is one of 16 species of diurnal mptors that migrate
along the Kittatinny Ridge, and the species is counted at both Hawk Mountain Sanctuary and Bake
Oven Knob. Red-tailed Hawks breed from central Alaska east to Hudson Bay and south into Central
America. Most northern Red-tailed Hawks (1.2, those that breed north of 30°) move south for from
three (o five menths each winter, while others remain on their breeding grounds, Many mid-latitude
Red-taled Hawks (i.e., those that breed from 45° to 30° N), and most individuals breeding farther
south do not leave their breeding grounds in winter. Red-tajled Hawks that migrate south from northern
breeding grounds usually winter in the southern United States and northern Mexico (Preston and Beane
1S53,

In general, juvenile Red-talled Hawks begin migrating earlier in the autumn than do adults (Preston
and Beane 1993). Autumn migration usually begins in August and ends in December, with peak
maovements occurning in early November (Preston and Beane 1993), Weather can influence the amount
of visible migration and type of {light used by Red-tailed Hawks (Maransky et al. 1997). Although
migrating Red-tailed Hawks use both slope soaring and thermal soaring, thermal scaring is more common
early in migration, and slope soaring is more common later in autumn (Maransky et al. 1597).

To examine the extent to which Red-tailed Hawks engage in slope soaring along Appalachian
ridges during autumn migration, we compared annual counts of migrating Red-tailed Hawks at Hawk
Mountain Sanctuary and Bake Oven Knob from 1961 though 2000, and monthly counts at the two sites
from 1982 through 2000. The two sites are 26 km apart along the Kittatinny Ridge, the southemmost
mountain in the central Appalachians of eastern Pennsylvania, United States. The ridge runs 300-km
northeast to southwest from southeasten New York to southcentral Pennsylvania.

Methods

Hawk Mountain Sanctuary (40° 38'N, 75° 59" W) is a mountaintop site on the Kittatinny Ridge.
The Sanctuary is in northern Berks and southern Schuylkill counties, 10 km west of Kempton. Migrating
raptors have been counted at Hawk Mountain's North Lookout since autumn 1934. Over the years, the
annual count effort has become increasingly consistent. Currently the count is conducted from 0800 to
1700 EST on most days (weather permitting), from 15 August through 15 December (Bednarz et al.
1990). Mean annual count effort was 759 £202 (range = 315-1105) hours between 1961 and 2000, and
934 +89 (range = 769-1105) hours between 1982 and 2000 (Tables 1 and 2).
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Bake Oven Knob (40° 44'N, 75° 44'W) is a mountaintop watchsite along the Kittatinny Ridge,
26 km northeast of Hawk Mountain Sanctuary. The watchsite is in northern Lehigh County, Pennsyivania,
8 km west of Slatington (Kunkle 2002). Counts have been conducted at the site since 1961 (Heintzelman
1975,

Three different rock outcrops have been used 1o watch hawks at Bake Oven Knob: South Lookout,
North Lookout, and North Side. The South Lookout is used when winds have a southerly component,
and the North Lookout is used in winds with a northerly component. The North Side is used on rare
occasions when winds have a northerly component but the North Lookout cannot be reached (Kunkle
2002), Counts are made {rom only cne lookout at a time.

Theofficial Bake Oven Knob Hawk Count is conducted from 13 August through the Sunday after
Thanksgiving (late November) (Kunkle 2002). Counts are made for a minimum of seven hours most
days, mainly from 0900 to 1600 EST, except during periods of rain and fog, (Kunkle 2002). Additional
nours are spent counting during times of peak migration (i.e., September and October). The mean
annual count effort from 1961 to 2000 was 403 +166 (range = 36-745) hours, and from 1982 to 2000 it
was 431 £147 (range = 117-745) hours (Tables 1 and 2).

Atboth sites, raptors are identified with binoculars, and sometimes telescopes. Hawks are counted
as migrants if they are seen flying from north of the lookout to south of the lookout (Bednarz et al.
1990).

Annual data were available for both sites from 1961 through 2000 (Table 2, Figure 1). Monthly
data were published at both sites beginning in 1982, Therefore, we analyze the Red-tailed Hawk
monthly counts for 1982 through 2000 separately from annual counts for the years 1961 through 2000.
Counts were compared using a Pearson’s correlation coefficient, and twe-tailed i-tests (Hampton 1994).

Table 1.  Summary statistics for hours of abservation and hourly rates of passage of Red-tailed
Hawks at Hawk Mountain Sanctuary and Bake Oven Knob, Pennsylvania, 1961-2000.

Hours of ohservation Red-tailed Hawks hour”

Hawk Mountain Hawk Mountain

Penod Sanztuary Bake Owven Knob Sencinary Bake Oven Knoh
19a1-2000
All=sazan 739+ 202 402 £ 164 4813 49415
(315-11C3) [27%a]" (36-744) [41%)] 23-53)[28%] (2.7-9.0) [31%)]
19822000
All s2azon 9352 EG 431143 40£09 453=14
(765-11C5) [10%) (117-744.5) [33%)] 236,00 [22%] 2.7-7.9) [31%]
Scptomber 263 =24 152 4] 07=03 04072
(222-3189) [9%] (51-234) [27%] (0.3-1.3) [42%) (0.0-0.7) [43%]
Oetober 273+ 18 15547 34+21 5120
(247-302) [7%4] {24-242) [3094] (1.2-8.8) [39%] (1.9-9.8) [40%]
November HN3=28 83442 25240 12.3+£56
(148-232) [12%] {27-170) [51%)] 4.0-17.2) [42%:] (6.0-24.6) [456%:)

*Mean= Standard Deviation (Range) [Coefficient of Variation %)
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Hours of abservation, numbers of Red-tailed Hawks seen, and hourly rates of passage of Red-taifed
Hawks at Hawk Mountain Sanctuary and Bake Oven Knob, Pennsvlvania, 1961-2000

Hawk Mountain Sanctuary’

Bake Oven Knob®

Hoursaf Number of Red-  Red-toiled Hawks Hours af Number ar Red-  Red-tuled Hawks
Y i Chservation tnjled Hawks Hour”! Ohservation tajied Zawky Heur™
1961 a3 2363 383 3a 129 333
1962 a3g 2771 4,36 Ll 33 ol
1963 T4 34401 4,74 153 28] 38
194 68a 262 3.83 233 238 Sl
1953 883 3247 4.83 333 1278 agi
1966 373 21X 370 363 1353 Al
1 9a7 S34a 1344 3.38 362 16240 282
1948 311 3763 1.37 348 2149 6.15
1969 T34 3364 446 433 2831 380
1970 443 2302 562 Gt 31%1 323
(971 313 178t 366 391 Fa73 a0
1972 418 3443 3.29 a3 325 457
1973 S08 3098 6.10 632 FAlhr 428
1974 531 3638 (2.50 539 3137 3,82
1973 4940 2880 583 472 2302 384
1974 337 3694 663 531 2334 440
1977 334 3303 .54 ERS) 2520 768
1978 636 2832 435 378 1758 478
1978 732 4175 570 197 T80 155
1980 237 71 6,66 175 1574 8.20
1931 754 3939 4.96 260 1693 651
1982 26 2001 6.06 3da 3732 6.8
1983 230 3943 4.64 411 1997 453
1984 G0s 3152 3,48 31 1941 372
1983 T649 2395 376 461 1318 304
1986 73 3287 4.22 401 1812 4.52
1987 8e9 4211 4.85 412 2730 6.68
1988 925 4630 5.06 410 2013 492
1989 B85 3707 4.19 469 2207 4.71
1990 928 3783 4.08 293 911 3.11
1991 946 2949 312 17 330 282
1992 924 3275 3.54 435 15461 3.5%9
1993 959 3737 3.90 403 1699 420
1994 1030 4395 4.27 303 1389 4.39
1893 965 478G 4.96 279 2188 T.86
1596 904 2720 274 335 1524 4.30
1997 1015 2360 2.33 357 1076 3.01
1998 1105 _ 4297 3.89 521 2389 439
1999 1022 4953 4.85 730 3843 5.27
2000 1058 2936 278 745 1977 2.66
1-  HMS unpublished data
2-  Heintzelman 1963,1568,1970,19824,1983, 1984, 1985, 1947, 1988, 1989, 1993, 1554, 1995, 1996, 1997; Heintzelman and

MacClay 1972, 1973, 1575, 1976, 1979, Heintzelman and Reed 1982, Heintzelman et al, 1992; WIC data base

i3
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Results

The mean hourly rate of passage of Red-tailed Hawks at Hawk Mountain Sanctuary was 4.8 birds
hour” from 1961 through 2000, and 4.0 birds hour" from 1982 through 2000. From 1582 through 2000
rates of passage were 0.7 in September, 5.4 in October, and 9.5 in November (Tables 1 and 2).

The mean hourly rate of passage of Red-tailed Hawks at Bake Oven Knob was 4.9 birds hour?
from 1961 through 2000, and 4.5 birds hour? from 1982 through 2000 (Table 2). From 1982 through
2000 rates of passage were 0.4 in September, 5.1 in October, and 12.5 in November (Tables 1 and 2).

— 88—k Momlain Sanctuary
== == Blake Oven Knob

1950 1970 1980 1930 2000

Figure 1. Hourly rates of passage of Red-tailed Hawks at Hawk
Mountain Sanctuary and Bake Oven Knob, Pennsyhvania, 1961-2000.

Annual rates of passage
between the two sites were
correlated during both time periods
(Le., 1961-2000 and 1982-2000)
(Figure 2). Monthly rates of
passage also were correlated
during all three months (ie.,
September, October, and
November) (Figure 3), however,
the correlations were considerably
stronger in October and November
than in September.

10 —_—
)
8 y=0D6Ix=21
£ =025 ® . _
h ]
& 'll ] lwﬁ
B_—W .
o a H_P_F_,_rf- "
— @& ® e
L N ] ..

2 Annoal 1961-2000
- a
g b :
£ 0 3 4 & E 10
8]
£ w — . .
= 1]

g v 0o =03

ro={34
e |
6 | -
1 - +
"
= e e
- 2 Annual 1982-2000
0 e ——
n 1 2 3 4 5 -

Hawk Mountain Sanctuary

Figure 2. Relationships of annual passage rates of Red-tailed Hawks seen at Hawk Mountain Sanctuary and

Bake Oven Knob, Pennsylvania, (a) 1861-2000, (b} 1982-2000.
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Figure 3. Relationships of hourly rates of passage of Red-tailed Hawks seen at Hawk Mountain Sanctuary and
Bake Oven Kneb, Pennsylvania (a) September, (b) Octaber, (c) Movember, 1982-2000. Note the considerably

stronger correlations in October and November,

Discussion

The correlation between the annual counts in both 1961-2000 and 1982-2000 suggests that many
of the Red-tailed Hawks seen migrating at Bake Oven Knob remain on the Kittatinny Ridge and are
also counted at Hawk Mountain, 26 km down ridge. Differences in the strengths of the monthly
correlations at the two sites may result from a change in migratory tactics of Red-tailed Hawks. Red-
tailed Hawks appear to change their migratory behavior as autumn progresses (Maransky et al. 1997).
In September, when strong thermals occur in the region, many Red-tailed Hawks appear to leave the
ridge and soar in these pockets of warm rising air, and thus are not seen as often at mountaintop
watchsites. Later in autumn, when thermals are weaker and less frequent, Red-tailed Hawks appear
more likely to use mountain updrafts and slope soaring (Maransky et al. 1997). We believe that this
seasonal shift in migration behavior is responsible for the stronger inter-site correlations in counts in

October and November than in September.
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Short Field Notes
Broad-winged Hawk “Playing” with a Leaf

[twas 25 August 2001, the first dav on Bake Oven Knob for most of us this season. Dan Kunkle
was giving an orientation talk to the volunteers, when somebody called out "Bird over the woods." An
immaure Broad-winged Hawk had come in low over the trees on the north side of south leakout. Just
then, 1t dove into the trees and came out with something in its talons. One of the volunteers shouted. "It
gota bird!" [ noticed what it was holding was orange and velled "No, it's a monarch!" thinking the
hawk had caught a butterfly. It flew across the front of the lookout and dropped what it was helding for
all of us to see. It was just a couple of leaves. You could almost hear the disappointment (or maybe
relief?) that we hadn't seen a kill. Suddenly, the hawk looped back around and in flight caught one of
the floating leaves in its talons. That got a reaction from the crowd! [t flew about ten feet down-ridge
and dropped the leal again. Once more, it looped back and again plucked the leal out of mid-air.
Finally, the hawk dropped the leaf one last time and flew on down the ndge.

We were all amazed by what we'd seen. While all of us at one time had seen hawks carch their
prey on the wing, and a couple of us remarked that we'd seen swallows play with leaves and [eathers
like that, none of us had ever seen a hawk "play” with a leaf in such a manner, nor do we understand the
purpose or meaning of the activity. | searched Bent's life history but there is no mention of such behavior.
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Red-tails, Raven, and Turkey Vulture Interaction

AL10:32 EST on 29 August 2001, Dan Kunkle and I were on the North Lookout when we observed
a Red-tailed Hawk hunting over the feature known as “the Hump.” It was Joined by a Common Raven
and the two began "dueling” as described in Kunkle's (2000) note in Jast year's American Hawkwalcher.
Soon, a second Red-tail joined in the aerial display. On several occasions, one of the hawks made a pass
at the raven, which the raven deftly avoided. Whether these passes were aggressive or playiul could not
be determined. The raven also flew toward the Red-tails, almost as though to instigate a chase. The
threesome was then joined by a Turkey Vulture who soared around with the others. Both Red-tails and
the raven all made passes at the vulture which also reacted quickly to avoid the “attacker.” In addition,
the Red-tails made passes at each other. All of this activity lasted less than five minutes. While no clear
motives could be established for any of this behavior, it certainly gave the appearance of play. The
involvement of the Turkey Vulture was surprising as we have never observed them to engage in this
kind of behavior with other vultures. The vulture clearly initiated its part of the interaction, as it moved
toward the others and deliberately soared around with them.



