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FOOD HABITS OF NESTING PRAIRIE FALCONS
IN CAMPBELL COUNTY, WYOMING

JoHN R. SQUIRES, DR. STANLEY H. ANDERSON AND ROBERT OAKLEAF

ABSTRACT.—Fifteen species of prey were utilized by nesting Prairie Falcons (Falco mexicanus) as deter-
mined through pellet analysis. Thirteen-lined Ground Squirrels (Spermophilus tridecemlineatus), the most
common prey, were present in 91% of the pellets, followed by Western Meadowlarks (Sturnella neglecta)
which were present in 56% of pellets. Horned Larks (Eremophila alpestris) and Lark Buntings (Calamospiza
melanocorys) were found in 23% and 12% of the pellets, respectively. Additional prey species were present
in low frequencies (<5%). Eighty-nine percent of pellets contained both bird and mammal remains. Four
percent of pellets contained only bird remains while 7% contained only mammalian remains.

The Prairie Falcon (Falco mexicanus) is an open-
country raptor that forages on a diversity of birds
and small mammals (Enderson 1962; Denton 1975;
Becker 1979; Boyce 1985). Diets of nesting Prairie
Falcons depend on local prey abundance. For ex-
ample, some nesting Prairie Falcons forage primar-
ily on mammalian prey (Porter et al. 1973; Ogden
and Hornocker 1977), while others forage primarily
on avian prey (Marti and Braun 1975; Becker 1979;
Boyce 1985). Therefore, predicting falcon diets based
on studies from different areas is difficult.

Our analysis of Prairie Falcon diet was part of a
larger study that investigated movements and hab-
itat-use patterns. Our objective was to determine
important prey species used by a small population
of nesting Prairie Falcons in northeastern Wyoming.

STUDY AREA AND METHODS

The study area located in northcentral Wyoming in-
cluded the Pumpkin Butte formation, which contains 5
buttes used by a small, isolated population of nesting Prai-
rie Falcons (¥ = 6 pairs/yr). Average distance between
occupied territories was 0.56 km, and prairies surrounding
the buttes were either sagebrush (Artemisia tridentata)
steppes or open grasslands.

Pellets and prey remains were collected at falcon eyries
from 1982 through 1985. Mammalian prey were identified
by examining both internal and external hair character-
istics and through comparisons with specimens collected
at the study site. Hair identification procedures were con-
ducted according to those outlined by Moore et al. (1974).
Avian remains in pellets were identified by comparing
characteristic feather, beak, and bone fragments with the
University of Wyoming’s museum collection.

Pellet analysis cannot be used to directly quantify the
number of prey items consumed due to several biases as-
sociated with the technique (Craighead and Craighead
1956). For example, adult falcons have been observed
removing pellets and uneaten prey remains from their nest
site (Fowler 1931; Wayre and Jolly 1958). Therefore, the
percentage of prey items in the diet as determined through
analysis of pellet and prey remains should be interpreted
as an approximation of the falcon’s true diet. To supple-
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ment data gathered from pellet and prey remain analyses,
foraging falcons were observed when possible.

Prey Abundance Indices. During 1984 and 1985, birds
and small mammals were sampled on transects that were
established in areas frequently used by foraging falcons
Transect sampling was used as an index of the relative
abundance of prey species and to document changes 1n
prey abundance between years. All prey-sized birds oc-
curring along a 1.6 km, walked, belt-transect were count-
ed. Bird transects (N = 6) were censused twice each sum-
mer between July 2 and July 16, at approximately 0.5 hr
after sunrise.

Each small mammal transect (N = 4) consisted of 100
Sherman live-traps placed 10 m apart that were trapped
for 2 successive days and nights. Traps were baited with
a mixture of peanut butter and oats. Traps were checked
approximately 1 hr after sunrise and 1 hr before sunset.
All transects were sampled between 8 July and 24 July
during both years.

Transect data were compared using ¢-Tests [STATIS-
TICAL PACKAGE FOR THE SOCIAL SCIENCES
(SPSS), Nie et al. 1975; & = 0.05). The 2 replicates of the
1984 indices were averaged and then compared to the
average of 1985 indices.

RESULTS

Food Habits. A total of 243 pellets, plus prey
remains from 9 eyries, were examined. At least 15
prey species were used by this population of Prairie
Falcons (Table 1). Four species, Thirteen-lined
Ground Squirrels (Spermophilus tridecemlineatus),
Western Meadowlarks (Sturnella neglecta), Horned
Larks (Eremophila alpestris) and Lark Buntings (Ca-
lamospiza melanocorys) were important prey species
during each year of the study (Table 2). Most of the
remaining prey species occurred in pellets in low
frequencies (=5%). Eighty-nine percent of the pel-
lets contained both bird and mammal remains. Four
percent of the pellets contained only bird remains
while 7% contained only mammalian remains.

Foraging Behavior. Foraging falcons used low,
flushing-type flights when hunting. Typically, fal-
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Table 1. Food items in pellets of Prairie Falcons nesting

in Campbell County, Wyoming, 1982-85.

PER-
CENT
PEL-
NUMBER OF LETS
PELLETS  WITH

CONTAINING PREY

PREY SPECIES PrEY ITEM ITEM

Mammals
13-lined ground squir-
rel (Spermophilus tridecemlinea-

tus) 221 91
Least Chipmunk (Eutamias mini-
mus) 7 3
Leporidae spp. 8 3
Unknown mammal 2 1
Mule Deer (Odocoileus hemionus) 1 <1
Birds
Western Meadowlark (Sturnella
neglecta) 135 56
Horned Lark (Eremophila alpes-
tris) 55 23
Unknown passerine 45 19
Lark Bunting (Calamospiza me-
lanocorys) 28 12
McCown’s Longspur (Calcarius
mccownii) 13 5
Brewer’s Sparrow (Spizella brew-
ert) 4 2
Pinyon Jay (Gymnorhinus cyano-
cephalus) 2 1
Brewer’s Blackbird (Euphagus cy-
anocephalus) 1 <1
Northern Flicker (Colaptes aura-
tus) remains® <1
Anseriform spp. remains <1
Mollusks
Gastropoda spp. 1 <1

* Remains found in eyrie.

cons would attempt to surprise prey by flying ap-
proximately 6 m off the ground while traveling rap-
1dly down draws. Falcons using fast, contour-hugging
flights have been noted by other researchers (Web-
ster 1944; Dunstan et al. 1978). Foraging falcons
were also observed “still hunting” from fence posts,
telephone poles, and high-tension power poles.

On 16 June 1984, a male falcon was observed
hunting Cliff Swallows (Hirundo pyrthonota). He flew
rapidly along a cliff face in an apparent effort to

SQUIRES ET AL.

VoL. 23, No. 4

capture swallows leaving their nests. On several oc-
casions, the falcon hung upside from the Cliff Swal-
low nests while reaching inside, presumably to ex-
tract nesting swallows or their young. The falcon
was unsuccessful though persistent in capturing
swallows during these observations, however which
suggests that the foraging technique must at times
be successful.

A single case of kleptoparasitism was observed
when a male falcon forced a Northern Harrier (Cir-
cus cyaneus) to drop a mouse which the falcon re-
trieved. Both the methods of hunting cliff swallows
and prey piracy from a Northern Harrier were also
documented by Holthuijzen et al. (1987).

Prey Abundance Indices—Passerine Birds.
Fifteen species of birds were observed on bird tran-
sects (Table 3). Lark Buntings, Brewer’s Sparrows,
Horned Larks, and Vesper Sparrows (Pooecetes gra-
mineus) were present on >75% of all transects sug-
gesting an even distribution on falcon foraging areas.
Remaining species were observed infrequently (on
=<13% of the transects).

The ¢-Test statistic was used to test the null hy-
pothesis that both 1984 and 1985 bird transects had
equal bird numbers. We failed to accept the null
hypothesis (P = 0.019) in favor of the alternate
hypothesis which suggested that significantly more
prey-sized birds were present on falcon foraging areas
in 1985 than in 1984.

Prey Abundance Indices—Small Mammals.
During 800 trap days and 800 trap nights, a total
of 166 small mammals from 3 species were captured
(Table 4). A total of 141 Thirteen-lined Ground
Squirrels were captured accounting for 85% of total
captures. This was the only species captured during
day trapping while all 3 species were captured at
night. However, 23 Thirteen-lined Ground Squir-
rels classified as night captures were probably trapped
either early morning or late evening and did not
represent nocturnal activities for the species (Murie
and Michener 1984).

The only species captured on transect 1 located
in a grassland habitat was Thirteen-lined Ground
Squirrel while all 3 species were captured on the
other transects located in mixed grass-sage habitat
types (Table 4). The greatest number of small mam-
mals were captured on transect 4 which was located
in a similar habitat type as were transects 2 and 3
but in an area of very sandy soil.

The ¢-Test statistic was used to test the null hy-
pothesis that the numbers of small mammals cap-
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Table 2.
County, Wyoming.
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Percent frequency of prey remains found in Prairie Falcon pellets according to year (1982-85), Campbell

1982 1983 1984 1985  Four Yr.
(N=21) (N=91) (N=57) (N=74) Wt. Ave.
Mammals
13-lined Ground Squirrel (Spermophilus tridecemlineatus) 95 95 75 97 91
Least Chipmunk (Eutamias minimus) 5 2 7 —* 3
Leporidae spp. — 7 2 — 6
Mule Deer (Odocoileus hemionus) — — 2 — tr**
Unknown mammal 10 1 — — 1
Birds
Western Meadowlark (Sturnella neglecta) 81 66 53 38 56
Horned Lark (Eremophila alpestris) 24 29 26 10 22
Lark Bunting (Calamospiza melanocorys) 14 19 4 11 13
McCown’s Longspur (Calcarius mccownit) 19 4 7 3 6
Brewer’s Sparrow (Spizella breweri) — 4 — — 1
Brewer’s Blackbird (Euphagus cyanocephalus) — 1 — — tr
Pinyon Jay (Gymnorhinus cyanocephalus) — — — 3 1
American Kestrel (Falco sparverius) — — 2 — tr
Unknown passerine — 10 9 43 19
Mollusks
Gastropoda spp. — 1 — — tr

* Prey item not present.
** tr = trace.

tured in 1984 and 1985 were equal. We failed to
reject this hypothesis (P = 0.785) suggesting that no
significant differences in the number of small mam-
mals were present between years.

DIisCcUSSION

Prairie Falcons at Pumpkin Butte used Thirteen-
lined Ground Squirrels as their primary prey species
during the nesting season. Thirteen-lined Ground
Squirrel litters emerge from their burrows in mid-
June (Streubel and Fitzgerald 1978) making them
highly available to foraging falcons.

Ninety-three percent of pellets contained some
feather remains indicating these falcons frequently
foraged on birds. Other studies have documented
similar high use of avian prey by nesting Prairie
Falcons (Marti and Braun 1975; Denton 1975; Pe-
terson et al. 1977; Voilker, unpublished data cited
in Sherrod 1978; Becker 1979). However, Mac-
Laren (1986) found that pellets from Prairie Falcons
1n southeastern Wyoming were dominated by mam-
malian prey (86.3%) with only 13.7% containing
avian remains.

Western Meadowlarks were the primary avian

prey found in 56% of the pellets in our study. How-
ever, meadowlarks were not the most common prey-
sized bird present on the study area according to our
bird transects. Prairie Falcons may actively select
meadowlarks, even though other avian prey were
more abundant. Other researchers have also noted
a similar high incidence of meadowlark in Prairie
Falcon diets (Fowler 1931; Enderson 1962; Leedy
1969; Platt 1974; Denton 1975; Becker 1979).

Two pellets contained unusual prey remains for
Prairie Falcons. One pellet was composed entirely
of Mule Deer (Odocoileus hemionus) hair. There are
at least 2 possible explanations for such an occur-
rence. The falcon either fed on deer carrion directly
or consumed the stomach of a carrion feeding bird
(i.e., Pinyon Jay (Gymnorhinus cyanocephalus),
Clark’s Nutcracker (Nucifraga columbiana), Brew-
er’s Blackbird (Euphagus cyanocephalus)). The first
explanation was thought more probable since the
pellet did not contain any feather remains. To our
knowledge, this is the first documentation of Prairie
Falcons possibly consuming carrion.

The second unusual pellet was composed entirely
of aquatic snail shells with no trace of feather or fur
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Abundance and distribution of birds observed
on 6 strip transects of 1.6 km each.

Table 3.
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PERCENT-
AGE OF
TRAN-
SECTS ON
WHICH
SPECIES
NUMBER WERE

SPECIES OBSERVED OBSERVED

VoL. 23, No. 4

Lark Bunting (Calamospiza

melanocorys) 284 88
Brewer’s Sparrow (Spizella

brewert) 176 83
Horned Lark (Eremophila al-

pestris) 174 71
Vesper Sparrow (Pooecetes gra-

mineus) 133 75
Mourning Dove (Zenaida ma-

croura) 66 25
CLff Swallow (Petrochelidon

pyrrhonota) 47 8
McCown’s Long-

spur (Calcarius mccownit) 43 13
Brewer’s Blackbird (Euphagus

cyanocephalus) 22 13
Western Meadow-

lark (Sturnella neglecta) 14 25
Lark Sparrow (Chondestes

grammacus) 6 13
Sage Thrasher (Oreoscoptes

montanus) 2 4
Common Night-

hawk (Chordeiles minor) 2 4
Chestnut-collared Long-

spur (Calcarius ornatus) 2 4
Red-winged Black-

bird (Agelaius phoeniceus) 2 4
Killdeer (Charadrius vociferus) 1 4

remains. It is difficult to envision how a Prairie
Falcon would encounter snails while foraging. Pos-
sibly, the falcon ate the stomach of an aquatic-feed-
ing bird (Killdeer (Charadrius vociferus) or water-
fowl) which contained the shells, but no feather
remains were present in the pellet. The falcon might
have selectively picked snails from aquatic vegetation
while drinking or bathing. Other species of birds do
consume snails with shells to help meet their calcium
requirements (Krapu and Swanson 1975; Beasom

Table 4. The number of small mammals captured on
live-trap transects during 1984-85, Campbell
County, Wyoming.
THIRTEEN- GRASS-
TRAN-
LINED GROUND DEER HOPPER
SECT
SQUIRREL MOUSE MoOUSE
NUMBER
(YEAR) DAy NIGHT DAy NIGHT DAy NIGHT
1-(1984) 9 0 0 0 0 0
1-(1985) 14 2 0 0 0 0
2-(1984) 8 0 0 4 0 0
2-(1985) 11 5 0 7 0 1
3-(1984) 2 0 0 0 0 0
3-(1985) 2 1 0 2 0 1
4-(1984) 39 6 0 2 0 5
4-(1985) 33 9 0 1 0 2
Total 118 3 0 16 0 9

and Patte 1978; Ankney and Scott 1980). It is pos-
sible that Prairie Falcons also consume snails to
compensate for calcium deficiencies incurred during
egg production.

In summary, Prairie Falcons at Pumpkin Butte
foraged on a diversity of prey that included at least
15 species. However, 4 species, Thirteen-lined
Ground Squirrel, Western Meadowlark, Horned
Lark, and Lark Bunting comprised the bulk of the
diet. Most pellets (93%) contained feather remains
suggesting that falcons frequently foraged on avian
prey.
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