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PREFACE

This thesis consists of 4 technical papers that
present information that I collected while studying
Broad-winged Hawks (Buteo platypterus) primarily in
southcentral Lincoln County, Wisconsin, during 1976-81.
The first paper, "Nesting Biology of Broad-winged Hawks
in Wisconsin", was prepared for publication in Raptor

Research.

The second paper, "Food Habits of Broad-winged

Hawks at a Nest in Wisconsin", was submitted (March 1983)
to the Journal of Field Ornithology.

"Unusual Nest

Sanitation by a Broad-winged Hawk", the third paper, was
published (1982) in the Wilson Bulletin (94:365-366).
The fourth paper, "Sprig Collection by a Broad-winged
Hawk", was published (1982) in Raptor Research
(16:63).
I wish to acknowledge the following: Raymond Anderson,
my advisor, for his guidance and support-his commitment
to wildlife was an inspiration; Frances and Frederick
Hamerstrom for their editorial assistance and sharing
with me their expertise about the birds of prey; and Mark
Fuller for his (often "long-distance") encouragement
and productive reviews of the various thesis drafts.
I thank my fellow graduate students, Dennis Kent and
Robert Murphy, for their moral support, and particularly
Michael Gratson for his enthusiasm and ideas regarding
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my research.

I also thank Bill Smith for arranging the

figure preparation by Richard Burton (Wisconsin Department
of Natural Resources).
I acknowledge the field assistance of many cooperators,

especially L. "Stagger" Carson, Andrew Kanvik, G. "Keebler"
Kristensen, and Adam Rosenfield.

Donald Ledger provided

field-headquarters.
Special thanks is extended to my wife, Colleen Sheeks
Rosenfield, for both her support and encouragement
throughout my graduate studies.
This research was funded in part by the Wisconsin
Society for Ornithology.

The University of Wisconsin-

Stevens Point provided some equipment.
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NESTING BIOLOGY OF BROAD-WINGED HAWKS IN WISCONSIN
by
Robert N. Rosenfield
College of Natural Resources
University of Wisconsin-Stevens Point
Stevens Point, WI 54481

Abstract
Seventy-two nestings in 56 Broad-winged Hawk
(Buteo platypterus) nesting areas were investigated in
Wisconsin from 1976 through 1981.

Trembling aspen

(Populus tremuloides) and white birch (Betula papyrifera)
supported 51% and 29% of all nests, respectively.
reoccu~ancy

A

rate of 0.60 was found for 16 nesting areas.

Mean distances between nests on intensive study areas were
1.5

km

n=10).

(1976; n=9), 1.7 km (1980; n=9), and 1.1

km

(1981;

Density on a 23.7 km 2 intensive study area in 1981

was one pair per 2.4 km 2 •

A mean of 2.4 eggs laid, 1.8

hatched, and 1.5 young fledged was found for 70 active
nests.

Fifty-five of 70 (79%) nests fledged young.

The

major factors reducing productivity occurred before
hatching.

Introduction
Relatively little has been published on the nesting
ecology of the Broad-winged Hawk.

There are f·ew

productivity and density data for this common breeding
raptor of North America's eastern deciduous forests.
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The
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first review of Broad-winged Hawk biology by Burns (1911)
was general, though extensive.

Recent studies of various

aspects of Broad-winged Hawk nesting ecology have
reported data from relatively few nests: Rusch and Doerr
(1972)-5 nests in Alberta, Fitch (1974)-3 in Kansas, and
Matray (1974)-14 in New York.

Keran (1978) presented

habitat data from 29 nests in Minnesota and Wisconsin.
Intensive studies of nest habitat by Titus and Mosher
(1981), and nesting biology by Janik and Mosher (1982)
are based on 24 and 36 nests, respectively, in Maryland.
This paper presents data from 72 Broad-winged Hawk nests in
Wisconsin from 1976 through 1981.

The objectives of my

study were to determine the spacing of nests, density of
nesting pairs, and productivity.

Study

~ ~

Methods

In 1976, 1980, and 1981, I intensively searched for
Broad-winged Hawk nests in an area approximately 1.6 km
north of Merrill, Wisconsin, 45°10'N, 89°40'W.

Here I

did not establish study area boundaries and completely
search the interior in 1976 and 1980; instead, I
conducted an intensive nest search and then established a
boundary around the area I was able to inventory, resulting
in 18.1 km 2 and 17.5 km 2 , respectively (Figs. 1 and 2).
established a 23.7 km 2 area prior to nest searching to
determine nesting density of Broad-winged Hawks in 1981

I
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Figure 1.

The distribution of Broad-winged Hawk

nests on the Merrill study area in 1976.
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Figure 2.
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The distribution of Broad-winged Hawk

nests on the Merrill study area in 1980.
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(Fig. 3).

I am confident that I found all Broad-winged

Hawk nests on the Merrill study area in 1976, 1980, and
1981 (Figs. 1-3).
In 1977 through 1979 I searched for nests in areas
similar to known nest habitat within 10

km

east, west,

and north of the Merrill study area; in 1977 through 1981,
I revisited nesting areas to determine reoccupancy. Nests
were also found incidental to other research on the
Nicolet National Forest, 120 km northeast of Merrill, and
throughout an area 266

km

south and another 190

northwest of Merrill, respectively.

km

Calling Broad-winged

Hawks led me to nesting areas; fresh greenery on nests
indicated recent use.
The 1981 Merrill study area is nearly level, ranging
from 399 to 412 m in elevation above sea level.

Its

habitat includes: 39% upland hardwoods, 36% farmland, 10%
alder (Alnus rugosa) thicket, 8% bog, 2.5% permanent water,
2.5% residential, 1.2% swampland, and 0.7% pine
(Pinus resinosa) plantation.

The ground moraine soils

are poorly drained and small (2-10 m2 ) woodland pools of
water are common throughout the spring and summer.
typical

The

upland hardwood is trembling aspen which exists

in pure stands or is mixed with white birch and balsalm
fir (Abies balsame.a).

Black ash (Fraxinus nigra), black

spruce (Picea mariana), and tamarack (Larix laricina) are
common in permanently wet areas.

6
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II] woodland
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Figure 3.

The distribution of Broad-winged Hawk

nests on the Merrill study area in 1981.
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An active nest or nest attempt was one in which eggs
were laid; an occupied nest was one in which 2 adults
were present near a recently constructed nest with fresh
greenery on top (Postupalsky 1974).

A nesting area was

that area within a radius of 250 m of a nest.

A nesting

area was considered reoccupied if, in subsequent years,
an active or occupied nest was found within 250 m of a
previously used Broad-winged Hawk nest, or if a nest was
reused by Broad-winged Hawks.
Mean distances between nests on the Merrill study area
were determined in 1976, 1980, and 1981 in the manner
reported by Reynolds and Wight (1978).

Productivity was

determined by climbing to each active nest once during
mid-late incubation and again about 2 weeks later to
record the clutch size and the number of nestlings,
respectively.

I returned to nests to determine fledging

rates when I estimated young to be) 30 days old.

Results and Discussion
I found 70 active and 2 occupied Broad-winged Hawk nests;
28 by intensive searching, 12 by searching habitat similar
to known nest habitat, 17 by revisiting nesting areas in
subsequent years, and 15 as incidental finds.
Broad-winged Hawks nest in a variety of hardwood tree
species across their breeding range.

The majority of nests

in my study were supported by trembling aspen (51%) and

8

white birch (29%).

Matray (1974) reported 86% of 14 nests

in yellow birch (Betula alleghaniensis) in New York.

In

Maryland, Titus and Mosher (1981) found 79% of 24 nests
in various oaks, predominantly white oak (Quercus
(50%).

~)

Burns (1911: 246) reported American chestnut

(Castanea dentata) as the most "popular" nest tree in
the northeastern United States, and Keran (1978) reported
21% of 29 nests in Minnesota and Wisconsin in aspen and
41% in oak.

Diameter at breast height and height of

nests in trees in my study were less than those reported
in other studies (Table 1).
Twenty-nine of 56 (52%) Broad-winged Hawk nesting areas
in this study contained one or more other stick nests.
This suggests that a nest area, not just a nest tree, has
some important characteristics; such as the interspersion
of habitat types that may be related to the high nesting
density (see below).

The importance of certain areas

for nesting is further indicated by the reoccupancy rate.
I revisited 16 nesting areas (including nest areas on the
Merrill study area) 47 times in subsequent years and
found them reoccupied on 28 occasions, resulting in a
reoccupancy rate (number reoccupied/number revisited) of
0.60.

Broad-winged Hawks usually built a new nest in a

different tree in a reoccupied nesting area. Broad-winged
Hawk nests were reused on only 5 occasions; 3 the next
year, 2 the second year.

Table 1.

Mean, standard deviation, and range of diameter at breast

height of nest trees, and height of Broad-winged Hawk nests in
this study compared to others.

Source
This study

N

72

DBH

Height of

(em)

nests (m)

+ 6.3
31.5 -

(21.1 - 48.8)
Burns (1911)

167

Matray (1974)

14

+ 2.7
8.2 -

(3.9 - 15.4)
10.1

54.1 +- 8.3
(42.1 - 74.2)

+ 1.4
13.3 -

(11.0- 15.5)

Titus and
Mosher (1981)

24

+ 9.5
38.0 -

(25.0 - 62.0)

+ 3.0
13.7 -

(9.5 - 20.6)

10

The presence of water may affect the dispersion of
Broad-winged Hawk nests.

Mean distances between nests on

the Merrill study area were: 1976-1.5

= 0.37

km, SD

km

(range

= 1.1-2.2

km), 1980-1.7 km (range= 0.6-3.1 km, SD

0.72 km), and 1981-1.1 km (range= 0.5-2.4 km, SD
km).

=

= 0.62

The smaller mean distance in 1981 was due to the

close spacing of the most northerly 6 nests (Fig. 3)
that were in locally wet areas.

Broad-winged Hawks are

reported to have selected nest sites close to water in
Maryland (Titus and Mosher 1981).
Density on the Merrill study area in 1981 was one pair
per 2.4 km 2 •

Variously derived densities in other studies

were: a maximum of one pair per 23.3 km 2 estimated by
Rusch and Doerr (1972) in Alberta, one pair per 5.2 km 2
estimated by Burns (1911: 176) in Massachusetts, and
one pair per 2 mi 2 (this converts to 5.2 km 2 rather than
3.2

km 2

as stated) reported by Keran (1978) in Minnesota.

Wisconsin density is high when compared to other studies.
I suggest that the relatively high density of nesting
Broad-winged Hawks in 1981 is related to the interspersion
of habitat types on the Merrill study area, which lies
between extensive northern forests and an intensively
farmed central region of Wisconsin.

The partial conversion

of forests to farmland in this area has created more
upland openings and edge habitat than were originally
present.

Keran (1978) suggested that such openings may be

11

important to nesting Broad-winged Hawks because they are
utilized as primary hunting sites.

Fuller (1979) found

Broad-winged Hawks in field-forest edge more than would
be expected by chance when this habitat occurred in their
home ranges.

Further, 5 of 6 Nicolet Forest nests were

within 50 m of roadways which perhaps served as primary
hunting sites in an extensively forested area.

Titus and

Mosher (1981) indicated that Broad-winged Hawks nested
closer to both water and forest openings than would be
expected by chance.

Matray (1974) stated that Broad-winged

Hawks seemed to prefer nesting on poorly drained sites.
The importance of wet areas is suggested by the close
spacing of the aforementioned 6 nests which corresponded
with the occurrence of wet habitat in the study area.
A mean of 2.4 eggs laid, 1.8 hatched, and 1.5 young
fledged per nest attempt was found in this study (Table 2);
a one-way analysis of variance revealed no significant
(P)0.05) differences between the yearly means even though
there was considerable variability.

Janik and Mosher (1982)

reported Broad-winged Hawk productivity data for a 3-year
study in

~aryland,

but they did not report yearly means.

I do not know if the annual fluctuations found in my study
are common for the species or if they are a function of
the relatively small number of nests analyzed each year.
Fifty-five of the 70 (79%) active nests fledged young.
The major factors that decreased Broad•winged Hawk

Table 2.

Mean number of eggs laid, hatched, and young fledged per

nest attempt 1 for Broad-winged Hawks in \'/isconsin.
Year

Young fledged

N

Eggs laid

Eggs hatched

1976

9

2.2

1.9

1.8

1977

10

2.0

1.3

1•1

1978

14

2.3

1.9

1.7

1979

12

2.3

1.7

1.3

1980

10

2.5

2.1

1.5

1981

15

2.6

2.0

1.7

Total

70

2.4

1.8

1.5

1A nest attempt was one in which eggs were laid.

......
N
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productivity occurred before hatching: 38 eggs were lost
compared to 20 young.

I could not determine the cause of

all egg and nestling losses, but I suspected mammalian
predation of 4 eggs (2 nests) and of 6 nestlings (5 nests),
and avian predation of 3 eggs (1 nest).

Disintegration

of 2 nests by windstorms caused the loss of 2 eggs and 3
nestlings.

My extended visit may have caused a female to

desert another nest with 3 eggs.

The incubating adult at

one nest may have kicked 1 of 2 eggs out of the nest cup;
the ejected egg was found embedded within the nest structure.
Fifteen (14 nests) of the 165 eggs laid, including 2
complete clutches, did not hatch for unknown reasons.

The

cause of loss of 10 eggs (6 nests) and 11 nestlings (10
nests) was unknown. Suspected predators of Broad-winged
Hawk nests were the raccoon (Procyon lotor) and Common
Crow (Corvus brachyrhynchos).
My study further supports the importance of both
woodland openings and wet areas to Broad-winged Hawk
nesting habitat.

Wisconsin productivity data provides

some basis for understanding the population dynamics of
Broad-winged Hawks.

However, the number of young produced

in any one year that is necessary to maintain a stable
population is a factor of the age structure and mortality
rates of nesting adults (Renny and White 1972); such data
do not exist for the Broad-winged Hawk.

Future studies

should include long-term trapping and marking of breeding

14

adults to determine age structure and turnover rate of

nesting populations.
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FOOD HABITS OF BROAD-WINGED HAWKS AT A NEST IN WISCONSIN

Few food habit data exist for nesting Broad-winged
Hawks (Buteo platypterus).

To the best of our knowledge,

the published studies which provide detailed accounts of
prey of nesting Broad-winged Hawks in North America are
from Alberta, Canada (Rusch and Doerr 1972), Kansas
(Fitch 197 4), and New York (Mosher and Matray 197 4).

·Here

we present food habits of Broad-winged Hawks at a nest
(2 young) observed from 18 June through 7 July 1981 in
Lincoln County, Wisconsin.
Observations totalling 200 hr were made from a tree
blind placed 7.5 m horizontally from and 1 m above a
Broad-winged Hawk nest that was 3.9 m up a trembling
aspen (Populus tremuloides).

Prey delivered to the nest

were identified with the aid of a 20-40x spotting scope
and 7 x 35 mm binoculars.
We calculated percent frequency of each prey item from
the total number delivered; percent biomass was estimated
from weights of the same prey species obtained from an
area about 160 km north of the nest (D. Kent pers. comm.),
from captured prey, and from published information (Burt
and Grossenheider 1952).
A total of 107 prey items were delivered to the nest and
mammals and birds collectively comprised the largest
portion of the diet in both frequency (68.2%) and in

17
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biomass (84.0%) (Table 1).

The American toad

(Bufo americanus) was the most frequently delivered prey
species, but the eastern chipmunk (Tamias striatus)
contributed the largest biomass to the diet of the
nestlings (Table 1).

Mosher and Matray (1974) also

reported the eastern chipmunk contributing the largest
biomass to the diet of nestling Broad-winged Hawks.
It appears that nesting Broad-winged Hawks commonly
prey upon nestling and fledgling birds.

Of 30 birds

delivered to the nest, 25 were nestlings or fledglings;
these (except for a Ruffed Grouse (Bonasa umbellus) and
Yellow-billed Cuckoo (Coccyzus americanus)) were warbler
to sparrow-sized and lacking diagnostic plumage (Table 1).
Fitch (1974) and Mosher and Matray (1974) reported also
that most birds used as prey by nesting Broad-winged Hawks
were nestlings or fledglings.
Though food habit studies indicate that nesting
Broad-winged Hawks use a variety of prey groups, mammals
comprise the greatest biomass of diet.

The relatively high

frequency of amphibians in both this and Mosher and Matray's
(1974) study indicate their importance and may explain why
the Broad-winged Hawk nests in proximity to water (Keran
1978, Titus and Mosher 1981), the breeding site for many
amphibians.
We thank A. G. Rosenfield and R. K. Murphy for their
assistance in the field.

R. K. Anderson, M. R. Fuller,

19

Table 1,

Food habits or Broad-winged Hawks at a nest in Lincoln
County, Wisconsin. 1

Prey Species

%

%

n

Frequency

Biomass

12

11.2

7

6.5

Mammals

(!!!!!!

Eastern Chipmunk

atriatua)

(~

Short-tailed Shrew

brevicauda)

Southern Red-backed Vole
(Clethrionomys

~)

6

5.6

unidenti!ied vole (Microtus spp.)

4

:5.7

2,8

Star-nosed Mole (Condylura cristata)

:5

2.8

4.4

unidenti!ied !lying squirrel
(Glaucomys spp.)
(~

Water Shrew

0.9

palustris)

unidenti!ied shrew, mouse or vole
Total Mammala

0.9
9

8.4

6.2

4:5

40.2

62.5

Birds
Northern Flicker (Colaptes
(~

~)

5.2

2

0.9

6.6

Nashville Warbler (Vermivora ru!icapilla)

0,9

tr

Blue Jay (Cyanocitta cristata)

0.9

Rutted Grouse

umbellus)

Yellow-billed Cuckoo
(Coccyzus americanus)
OVenbird

(~

aurocapillus)

unidenti!ied small birds

0.9

0.9

0.9

tr

21.5

Total Birds

28,0

21.5

16

14.9

9.:5

7

6.5

1.2

:5

2.8

1,2

26

24.2

12.7

sirtalis)

5

4.7

1,6

(Diadophis punctatus)

2

AJDphibians
American Toad
Wood Frdg

(~

(~

americanus)

sylvatica)

unidenti!ied toad or !rog
Total Amphibians
Reptiles
Eastern Garter Snake
(Tha~nophis

Northern Ringneck Snake

· Smooth Green Snake (Opheodrys vernalis)
Total Reptiles
1sample size o! 107 prey items.
2tr • trace: 0,5 percent or less.

8

0.6
0,9

tr

7.5

2.2
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and R. K. Murphy provided helpful suggestions on this
note.
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UNUSUAL NEST SANITATION BY A BROAD-WINGED HAWK

The following observations were made from a tree blind
placed 7.5 m horizontally from and 1 m above a
Broad-winged Hawk (Buteo platypterus) nest 3.9 m up in a
trembling aspen (Populus tremuloides) in Lincoln County,
Wisconsin.

Three times on 21 June 1980, one of us observed

the same tending adult fly less than 1 m down from a perch
in the nest tree to the nest and nibble at the recently
excreted feces from a brood of two (4 and 5 days old).
The feces had not cleared the nest and one of two
nest-supporting tree trunks.

We believe the hawk consumed

the feces because much of the excreta had disappeared and
at no time did it shake its head to rid the beak of the
material.

We obtained two photographs of this hawk with

stains of feces on its beak and observed this behavior by
this adult on six other occasions.

The behavior sequence

was usually as follows: the perched adult would watch as a
nestling showed intention movements (rump elevation and
backing toward nest rim) preparatory to defecation; when
the ejected feces did not clear the nest and/or support
trunk, the adult would instantly jump to the nest and
nibble at the debris clinging to the nest or tree.

The

adult always consumed feces which were deposited on the
nest or its supports during the 84 h and 39 min of
observation from 21-26 and 28-29 June.

21

By 30 June the
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young (about 14 days old) were able to excrete clear of
the nest and its supports and we never again observed
this adult consume feces.
Most young raptors are able to eject feces clear of
the nest.

Ellis (Wildl. Monogr. 10, 1979) stated that

adult female Golden Eagles (Aquila chrysaetos) nibble their
young to remove feces and other debris.

Snyder (Living

Bird 13:73-97, 1974) reported that parent Swallow Tailed
Kites (Elanoides forficatus) at one nest continually
covered the youngs' feces which had not cleared the nest
with vegetation.

We found no other accounts of raptors

removing feces from a nest or its supports.
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SPRIG COLLECTION BY A BROAD-WINGED HAWK
by
Robert N. Rosenfield
College of Natural Resources
University of Wisconsin-Stevens Point
Stevens Point, WI 54481

Burns (Wilson Bull. 23:139-320, 1911) states that the
Broad-winged Hawk (Buteo platypterus) breaks sprigs of
fresh greenery to be used as nest material from the tops
of trees.

No description of Broad-winged Hawk sprig

collection behavior exists in the literature.

Olendorff

(Raptor Res. Repts. No. 1., Part 1, 1974) indicates which
raptors collect sprigs but there are few descriptions of
collection

of material by raptors.

I observed an adult

Broad-wing collecting sprigs for a nest in a trembling
aspen (Populus tremuloides) in Lincoln County, Wisconsin
in 1980.

Observations of the bird were made from a blind

placed 7.5 m horizontally from and 1 m above its nest.

The

same adult Broad-wing was observed making 5 sprig-breaking
attempts (three on 22 June, two on 6 July), all in trees
about 15 m from the nest.

Three attempts were successful,

resulting in the collection of 1 sprig from a white birch
(Betula papyrifera), a trembling aspen, and a red maple
(~

rubrum).

Prior to two successful collections, the

adult attempted unsuccessfully to collect a sprig; once in
the nest tree, after which it flew to the birch, and once
in the aspen.

All collection attempts occurred in the
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lower halves (4-7 m above ground) of trees.

The sequence

of collection behavior usually occurred as follows: (1)
the hawk flew from the nest to a branch; (2) stepped close
to the selected sprig which was always part of the branch
on which the hawk was standing; (3) extended its forebody
while its feet remained stationary; (4) grasped the sprig
near its base with the beak, and (5) tugged while
simultaneously flapping until the sprig came free.
sprig was held in the beak and carried to the nest.

The
This

behavior is similar to that described for a Goshawk
(Accipiter gentilis) by Schnell (Condor 60:377-403, 1958),
but differs in that the Broad-wing flapped its wings while
simultaneously tugging; Schnell reported that flapping
followed each tug.

Ellis (Wildl. Monogr. 70:94pp, 1979)

reported that Golden Eagles (Aquila chrysaetos) flapped
their wings while gathering nesting materials but he did
not specify when the flapping occurred.

I suggest that the

flapping by this Broad-wing not only helped maintain
balance, as suggested by Schnell (1958), but also provided
additional "pulling power."
I thank R. Anderson, M. Fuller, and my fellow graduate
students for suggestions on this note.

Appendix A.

The distribution of clutch sizes for Broad-winged Hawks in

Wisconsin. 1
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