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ABSTRACT.—Hunting techniques and success rates are described for urban Merlins (Falco columbarius).
Attack from a perch was the most common technique (58% during breeding, 95% during winter) and
cruising flights the second most common (37% and 5%, respectively). Hunting success of breeding Merlins
was significantly higher (28%) than wintering birds (11%).

Modalidades de caza y sus proporciones de éxito en los halcones de la especie Falco columbarius

EXTRACTO.—Describimos las modalidades de caza y sus correspondientes proporciones de éxito en los
halcones de la especie Falco columbarius. El ataque desde una percha fue la modalidad mas frecuente
(58% durante la época de reproduccién y 95% durante el invierno). En segundo lugar se observd la caceria
al vuelo (37% y 5% respectivamente). Estos halcones tuvieron mas éxito en sus cacerias durante la época
de reproduccion (28%) que durante el invierno (11%).

The hunting techniques used by raptors depend
upon the type of prey, habitat, weather, and char-
acteristics of the hunting bird such as age, sex and
experience (Balgooyen 1976, Wakeley 1978, Cade
1982). Merlins (Falco columbarius) feed primarily
on small birds (Oliphant and McTaggart 1977,
Becker 1985, James and Smith 1987, Sodhi et al.
1990). Most published information on hunting tech-
niques of this species has been obtained from mi-
grating or wintering birds (Rudebeck 1951, Page
and Whitacre 1975, Boyce 1985, Buchanan et al.
1988, Dekker 1988, Warkentin and Oliphant 1990).
Similar data obtained during the breeding season
are generally based on few observations (Armitage
1932, Craighead and Craighead 1940, Roberts 1962,
Kermott 1981). Here, we describe the hunting tech-
niques and success rates of Merlins from an inten-
sively studied urban breeding population in Saska-
toon, Saskatchewan (Oliphant and Haug 1985,
James 1988) and make comparisons to the hunting
behavior of Merlins wintering there.

[Traduccién de Eudoxio Paredes-Ruiz]

METHODS

Breeding Merlins (F. c. richardsonii) were trapped at
their nests in Saskatoon and fitted with radiotransmitters
Between May and July 1987-90, observations of hunting
behavior were made on 16 males and 11 females that were
tracked for a total of 1200 hr. Only one bird was tracked
at a time, generally for 4-hr periods during the first and
last four daylight hours. The methodology employed in
radio tracking is presented by Sodhi et al. (1991).

From 1983-88, Merlins were trapped each winter. Most
of the wintering Merlins at Saskatoon are derived from
the local breeding population (Warkentin et al. 1990).
Individuals were fitted with radiotransmitters and detailed
information was gathered throughout the day from six
females and three males during 542 hr of direct visual
contact. A detailed description of methodology for the col-
lection of data in winter is presented by Warkentin and
Oliphant (1990).

In addition, we present other observations of hunting
Merlins, made on an urban wintering population of Black
Merlins (F. c. suckley?) in Seattle, Washington, from 1968
70 and on the Saskatoon population (both breeding and
wintering) from 1971-90. These observations are difficult
to quantify in terms of hours but conservatively represent
about 200 separate attacks on prey. Generally only in-
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Table 1.
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Hunting techniques used by breeding Merlins in Saskatoon, Canada. Most data (n = 73) were collected

from 26 radio-tagged adults. Data are presented as number of hunting attempts made. Hunting success rate on species
on which =3 attempts were observed is also reported. AP = attack from perch, CF = cruising flights, and OHF =

other hunting flights.

SuccEss- %o
SPECIES AP CF OHF ToraL FUL SuccEss?

House Sparrow (Passer domesticus) 1 7 — 23 13 56
American Robin (Turdus migratorius) 6 2 — 8 1 11
Brewer’s Blackbird (Euphagus cyanocephalus) 4 — 1 5 1 20
Horned Lark (Eremophila alpestris) — 2 1 3 1 33
Cedar Waxwing (B. cedrorum) 1 — 1 2 0 0
Chipping Sparrow (Spizella passerina) 4 — — 4 2 50
Tree Swallow (Tachycineta bicolor) — 1 — 1 0 0
Common Grackle (Quiscalus quiscula) 1 — — 1 0 0
Eastern Kingbird (Tyrannus tyrannus) — 2 — 2 0 0
Unidentified 14 16 1 31 3 30
Total 46 30 4 80 21 28

2 Values are based on hunting attempts of known outcome only.

stances where Kkills were observed were recorded, making
it impossible to generate success rates from these obser-
vations. Observations were also recorded of the hunting
flights of seven falconry-trained Merlins.

A hunting attempt was considered as one or more strikes
at potential prey (Page and Whitacre 1975, Dekker 1988,
Warkentin and Oliphant 1990). Even when the bird dis-
appeared from view, radiotracking facilitated, based on
radio signal amplitude, in determining whether it had
changed the hunting technique when out of view.

RESULTS

Description of Hunting Techniques. Merlins
used three main hunting techniques which are listed
separately below although they were at times used
in conjunction.

Attack from perch (AP). Merlins often (58% in
summer and 95% in winter; Tables 1 and 2) initiated
attacks directly from perches such as conifers, utility
poles, deciduous trees, and even the ground. When
hunting from high perches, prey sighted at consid-
erable distances were attacked by strong direct flights.
The falcon at times initially glided down to near
ground level from the perch, which may allow great-
er acceleration and provide concealment when ap-
proaching potential prey. The final approach toward
prey was often a fixed-wing glide.

Ground perches were used by Merlins while
hunting in open country. These perches possibly
made Merlins less detectable and enabled them to
attack flying birds from below, forcing the prey away
from cover. On one occasion, we observed a Merlin
landing in a spruce tree that had House Sparrows

in it, about 1 m from the ground. The falcon started
hopping down until it chased the sparrows out and
then it followed them. Out of 45 attacks of known
outcome initiated from a perch, 12 (27%) were suc-
cessful in summer. In winter, Merlins were suc-
cessful in 30 (11%) of 273 attempts from a perch.

Cruising flights (CF). This was the second most
common hunting technique used (37% in summer
and 5% in winter; Tables 1 and 2). The hunting
Merlins flew at high speed and at varying altitudes,
close to the ground or just over or below the canopy
in wooded areas. Birds already in flight or flushed
at the approach of the Merlin were attacked. Low
fast flights were frequently used while hunting in
open country. This behavior was efficient in cap-
turing prey such as Horned Larks that flushed from
ground cover. In urban areas, Merlins often used
streets as relatively open paths along which they flew
at high speed below the arched canopy of trees. House
Sparrows that flushed from beside or under parked
vehicles were particularly vulnerable to attack. Birds
such as Bohemian Waxwings (Bombycilla garrulus)
and Cedar Waxwings were caught after flushing
ahead of the Merlin, or were taken directly off their
perches.

On one occasion, we observed a flying Merlin
attack a blackbird that had been flushed by a Swain-
son’s Hawk (Buteo swainsoni). On another occasion,
a Merlin took a quarry flushed by a dog. We also
observed one attack on a nest of an Eastern Kingbird.
The Merlin took a nestling from the nest while
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Hunting techniques used by wintering Merlins in Saskatoon, Canada. Data presented were collected from

radio-tagged birds. For abbreviations of hunting techniques see Table 1.

SPECIES AP CF TorAL SUCCESSFUL % SUCCESS
House Sparrow 260 11 271 25 9.2
Waxwings 12 2 14 5 35.7
Common Redpoll
(Carduelis flammea) 1 0 1 1 —
Total 273 13 286 — —

passing over, without landing. Of 28 cruising attacks
of known outcome during the breeding season, six
(21%) were successful. In winter, only one of 13
(8%) attempts were successful using this technique.

Other hunting flights (OHF). Merlins also used
three other types of hunting flights (5% in summer
and 0% in winter; Tables 1 and 2) to capture their
prey. Some of these behaviors were not used by ra-
dio-tracked birds.

a) Ringing flights. Certain prey species (e.g.,
Horned Lark and Bohemian Waxwing) attempted
to outfly attacking Merlins resulting in rising aerial
chases. The term “ringing” denotes the tendency for
both prey and pursuer to fly in circles as they climbed.
Typically, the quarry flew in tighter circles as was
described by Williamson and Williamson (1953).
Merlins climbed in larger circles, often at such a
distance that it was not always evident that it was
actually in pursuit. If the Merlin succeeded in out-
climbing its prey, it then stooped; forcing its quarry
to do likewise to avoid being caught. Prey were typ-
ically taken after one or more stoops or were able
to successfully find cover. Both flocks and solitary
birds were attacked by this technique.

b) Straight aerial pursuit. Birds such as swallows
attempted to outfly the Merlin by sheer speed and
maneuverability. These flights consisted of a series
of rapid, short stoops and direct aerial chases over
a relatively long period of time but did not vary
much in altitude.

Native sparrows (e.g., the Clay-colored Sparrow,
Spizella pallida) and juncos that flushed from sparse
cover were often capable of dodging several attacks
by a pursuing Merlin. These attacks took the form
of a series of twisting swoops in rapid succession,
the Merlin rising less than 1 m above its quarry.

c) Attack from high soar. Similar to the hunting
technique described by Walter (1979) for Eleonora’s
Falcon (F. eleonorae), soaring Merlins stooped at

birds flying at considerable distance below. Soaring
flights were observed near the height of spring mi-
gration when greater numbers of birds passed through
at moderately high altitudes.

Hunting Success Rates. The success rate of the
AP was slightly, but insignificantly higher than CF
both in summer (Z = 0.6, P > 0.05) and winter (Z
= 0.4, P > 0.05). Merlins were observed to attack
nine and three species of passerines during summer
and winter, respectively (Tables 1 and 2). The per-
cent of successful hunting attempts was highest on
House Sparrows during the breeding season. During
winter, hunting Merlins were more successful when
attacking waxwings. Overall, 28% (21/75) and 11%
(31/286) of hunting attempts of known outcome
(observed from start to finish) were successful during
summer and winter respectively, a significant dif-
ference (Z = 5.6, P < 0.05).

DiscussioN

Both wintering and breeding Merlins most fre-
quently attacked prey from a perch. However,
breeding Merlins more frequently attacked prey
while in cruising flight than wintering Merlins (2
= 66.8, P < 0.01). While wintering Merlins made
relatively more attacks from a perch. These differ-
ences may be dependent upon seasonal differences
in prey behavior (e.g., flocking), prey species at-
tacked, energetic constraints and habitat used by
Merlins.

In contrast to our results, it has been documented
previously that while hunting shorebirds, wintering
Merlins use aerial attacks more frequently than oth-
er hunting techniques (Page and Whitacre 1975,
Boyce 1985, Buchanan et al. 1988, Dekker 1988).
It is possible that the urban setting may have made
aerial attacks less feasible or that extended aerial
chases are more conspicuous in rural settings and
therefore more often recorded. These differences could
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also be due the different prey species (e.g., shorebirds
versus passerines).

The hunting success of Merlins during the breed-
ing season was significantly higher than during win-
ter in Saskatoon. These differences could be due to
the fact that radio-tagged breeding Merlins were
only observed when actively hunting. Other studies
on wintering or migrating Merlins report hunting
success rates between 5-22% for Merlins (Rudebeck
1951, Page and Whitacre 1975, Buchanan et al.
1988, Dekker 1988, Dickson 1988). Dekker (1988)
reported a hunting success rate of 40% for breeding
Merlins. Thus, the available information indicates
that hunting success of Merlins during the breeding
season is higher than in winter or migration. Some
of the possible reasons for this include: a) only ef-
ficient foragers breed, b) prey vulnerability might
be higher during the breeding season due to an influx
of fledged birds in prey populations, and ¢) migrant
and winter populations of Merlins include higher
numbers of juvenile birds, which may be less ex-
perienced hunters.

Most hunting techniques reported here have been
previously documented (Armitage 1932, de Law-
rence 1949, Rudebeck 1951, Williamson and Wil-
liamson 1953, Roberts 1962, Sperber and Sperber
1963, Page and Whitacre 1975, Kermott 1981, Bu-
chanan et al. 1988, Dekker 1988). However, Mer-
lins landing in cover and then flushing and attacking
prey, and attacking from high soar have not been
reported earlier. Although Merlins have been ob-
served attempting to capture prey flushed by other
objects (both living and nonliving; Jenkins 1972,
Bjorkman 1978, Cudworth and Massingham 1986,
Dekker 1988), we document the first such hunting
with prey flushed by a Swainson’s Hawk and a dog.
Some hunting behaviors previously reported in lit-
erature, were not observed by us (e.g., Haug 1985).
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