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Population declines of Logperhsad Shri {Lars
Ledonicianes) have not been strungly correlated with
thu boss of preferred habitat {Bohall Wood 1987, Broaks
and Temple 19940
ather than Dreeding habitat cre at least partially re-
sponsibie and although. from tune w timu, research-
ers have searched for these other factors, no remedies
forthe siluation have been Found. 1.5 Lisk and Wikt
Life Service Breeding Bird Survevs (1966-1989) dem-
orstraie that the Loggerhead Shrike is declining at a
rate of ahout 5% per year continentwide. O1 the 43
stares censused during Hhis period, shnke popolations
dveclined ic 37 (86%; Hobbins et al. 1956, Droege and
Sauer 19%), Peterjohn and Sauer 19931, Although pen-
trraular Flarida, Cllabomma and New Mexico have been
tuught oy be strongholds. Tyler {19927 and Yiosef et
al. {1993) have demonstrazed that in both Oldahoma
and peninsular Florida the species is declining at 5

b B per vear.

These findings suggest that fctors

i the
Loggerhead Shrize's decline (Buskbee 1977, Anderson
and Dusan 1978, Bwstrak (983, Lymin and Temple
19ul . Howeveran the last decade ol the 20tk century,
the continuing loss of foraging habitat and hunling
prrenes Lo modern agricultural practices seems the
miest Hkely exolanation (Novak 1989, P tfaway 199]).

Shrikes are primarily sil-and-wat predators that
hunt from censpicuous perch s:des (Bohall-'Wood 1987,
and Trune on the wirg only during adverse condisions
weg. seasoral growth of cnnuals; Yosel ard Grubbk
1993} ar when substantial numbersof prey are flying
ard van be cought easily.

A number of factors have Heen imphated

Loggerhead Shrike tersitories must include suitabie
hunting perches ard a rest site Although trees and
hushes may be importart far other activities (e.g. hid-
ing {rom predators. rooscingl. their impoartance as
bunting percnes has been demuonstrated i Nerihern
skrkes {0 cxcalitor) by Askham {1990} and Yosef
119633 and in Foggerhead Shrikes by Yosef and Grabb
(19927 IR e latter study.
puosis
thermoere, with the use ol plilachronelogy (Grubb
39, Yose: and Gruabb (1992)
toty size induenced the cummitional condition
defending bird. Shrikes detending smaller territeries
were in Fetrer cordition

areas with sparae trecs end

LIV were devord o shrike erritories. Far-
lustraied that terri-

of the
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Because hunting perches are an important doeter-
mnast of shieike Werritoey e
sel 1993, Visef and Grubb 19923
that Loggrerhead Shrike population sizes could baan-
hanced by adding aerchers to reduce the total srea

delended by any

size would resclt from defending individuaia using
formerly unused arcas within their territories that
had not beer wsed due toa

wood appropraate hignt

ing perches, By redus
tories, suck & manipulsiion would allow additional
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Skort Communications

TaBke 1.
territories and "M manipulated territories.

Characteristics of 11 matched pairs of territories, and extent of manipulation. “C” denotes control

and Comimentaries [Auk. Vol 113

Perches Usable area

Matched  added Territory before (ha)  for hunting {ha)  Territory after {ha) Difference (ha)
pair to M cC M C M cC M C M

1 8 47 5.3 o.70 0.86 4B 15 D1 —-38

2 8 5.1 8.0 0.73 080 5.2 1.3 0.1 —6.7

3 8 6.4 8.0 .96 0.8% 61 20 —0.3 —&.0

4 9 8.1 86 1.1e 124 8.5 27 0.4 —5.9

5 9 &3 2.3 1.03 0.95 8.4 1.5 G.1 —7.8

6 9 8.a 2.3 .80 0.84 9.0 1.6 (18] -7.7

7 7 59 2.6 ig.vd .70 9.1 26 6.2 7.0

8 8 10.3 11.0 0.87 0.81 101 30 -2 -84

9 & 12.3 111 .98 0.74 118 23 —~04 —88

10 8 14.9 136 0.81 1.12 145 4.0 —0.4 -96

11 g 17.5 17.5 0.87 0.97 17.1 33 —0.4 —i4.2

* This pair of territories deleted fram analysis of life-history characteristice because female in control tevritnry disapp d warly in } £

SEASON.

ground 135 £+ SD of 6.3 cm, i = 130) into manipulated
territories, Posts were introduced into areas of such
territories not previously used for hunting as shown
by lack of pounces and captures. Barbed wire was
nailed to the top of each post in prder to improve its
usefulness as a hunting, feeding and caching site for
the shrikes. Once a week we evaluated all posts for
“perch use.” Intensity of perch use was assessed using
an index of fecal accumulation on posts. Because ather
bird species were also observed to use the posts, we
also searched for shrike regurgitation pellets within
a (0.5-m radius of each perch site. Both before and
after the manipulation, all territories were mapped
on aerial photographs (1 cm = 49 m {1 in = 400 f&)
and digitized with Arclnfo software.

In addition te comparing the areas defended by
control and manipulated shrikes during the 1992
breeding season (February-June). we evaluated such
life-history traits as number of nesting attempts, Jul-
ian day the first egg was laid, clutch size, egg-mass
loss. hatching success, body mass and tatsus length
of nestlings on day 10 after batching, foed-delivery
rate to the nest, fledging success, number of young
fledged per pair for the whole season, and blood-
parasite load of young on day 13 posthatching.

Mesting frequency included all nest attempts made
by a pair during the season, and included first, re-
placement, second. and third broods. We calculated
cgg-mass loss {AM) as

AM = (M. — M, )/M, i

where M, is the initial mass {10 the nearest 0.1 g} and
M, is the mass prior to hatching. We considered
hatching success to be the percent of cggs that pro-
duced nestlings by the day after the first egg hatched.
Nestling body mass (to nearest 0.1 gland tarsuslength
(to nearest .1 mm) were measured pn day 10 post-
hatching in order to minimize the possibility of young
leaving the nest prematurely due to handiing (Lohrer
1974}, Food-delivery rate was established by three

- the brachial vein. Blond slides were air dried, fxeid

observers {using 10x binoculars or 25x telescope}. - -
Each nest was cbserved from a distance of 25 m for
2 h per day, between 0700 and 0900 EST, when young
were 7, 10, and 13 days ofd. Previous studies have |
established that maxtmum feeding rates of shrike par-
ents accur between 0600 and 1100 and when nestlings
are 6 to 12 days of age (Yosef 1989, Gawlik and Bitd-
stein 1990). Each visit by a parent with prey in e -
beak was considered as food delivery irrespective of
size or type of prey. We calculated fledging suecess
as the percentage of eggs that resulted Hedglings
We reasored that young shrikes from larger Héffi-
tories with nutritionally deficient parents {Yosef and
Grubb 1992) would be more susceptible to parasitic
infection. Blood-parasite load in affected nestlings mag:
affect their survival and, therefore, the reproductive
success of the parents. To assess whether the manip-
ulation was related to blood parasite load in voung,.
we took blood smears from 15 and 14 nestlings, &=
spectively, in manipulated and control territories.
Smears were made with a drog of blood taken from

in 100% methanol, stained with Giemsa's stain (Ben-
nett et al. 1991%, and examined for hematozoa {Hae-
npproteus, Masmadium, Lewcoryiozoen, g\is’{mﬁiari_a
Trypanasera}. On each smear approximately THH8E
red blood carpuscles (RBCs) were examined under oil
immersion (= 1007 We used maiched-paired {-tests
for comparison of parameters between manipelstes
and control territories after arcsine bransformation of
percentage data. All data are presented as ¥ * S,
unless otherwise specified.

Results. —No significant difference existed hebwees -
territory size of control (9.3 + 3.8 ha) and manipu-
lated groups {101 1+ 3.2 ha) prior to the expariment
[paired ?-test = 1 1, 10 dE, I = §.27%). Howevar_alter-
introduction of additional perches, the 11 mantpe
tated territories (2.3 £ 0.9 ha) differed significantly
in size: {paired f-test — 9B 10 di, £ = 0.00013 from
the controls, The mani puiated pairs consTicted thelp——=
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Life-history traifs of manipolated and contrai grossps ul Laggrer

(¥ = S, Lach group consisted of 1O pairs (v Gifferent trom 10,

A,

Paramoter Conirol Fanmipubited
Nesting frequercy 24 = 0G5 2 £
fulion day Hrst egg laid ez
Clutch sive {eggs) &9
Percant hatching success 47 .6
Percent fledging success are
Ne. Hedglings/tetritory 24
Percent ciutch mass loss HAUES
Nestling body mass (g} ZH(1R) 333+
MNestling tarsus length [mm} P1 618 a3 &

Parental teeding rate {nc. feadsih}
Day 7
Dray 10
[ay i3

4.4

rE . DS

tarritorias an average of 76.6% irange o o 844}, How-
ever. no significant change occurred in the average
ares of control territuries over the duration of the
stidy {parred et — 071G dL P - 474 Tabbe 1.
Six new territorial pasrs settled in vacated arcas along
ferice lines during the study period. The first two
pairs were initally observed in mid-September, an-
other pair arfived in November, and three more pains
established territories just before the breeding season
begar: in February

For comparison of Hfe-history traiis. we used the
records fromn matched pairs of tersitories in which ali
adults were present throughout the breeding season.
Because one female from a manipelated territory dis-
appeared gariy in the seasur, these analyses of re-
productive success were based on 10 matched pairs
rather than the arigical 11 pairs of territories. No
signikeant diferences between manipulated and con-
trof territories occurred in nesting frequancy, date the
tirst egg was laid, clutch size, egp-mass loss, hatching
surcess. pestling body mass or tarsus length at 1 days
of age. number of young fledged, or parental food
delivery rate (Tabie 2). However. statistically signif-
icartt differences were fourd in fledging success and
the number of Hedglings per ferrimry.

The i conirol pairs initiated nesis betwesn i7
March and 13 April, laid 24 clutches, and fledged i8
vourg from 4 clutches {i.e. 1.8 voung per pair, or 1.}

voung per nesting attempt). Howaver, oniy four {43%)
of the pairs fledged voung. Sixteen of the temaining
[& nests were predated, and 2 were lost ro inclament
weather. Clutch-mess loss dering incubation for the
six cletches ranged from 14 ta 16
The body mass of the 18 voung un day i1 ranged
fram 283 w 371 g, and the tarsus Iength from 23.8
to 287 mum.

The 10 manipulated pairs initiated nests between
19 February and 23 April, faid 22 clutches, and fedged
31 voung frem B clutches {i.e. 3.1 young per pair or

of initial massa

1.5 young
titories fledged voung succes
remaining 14 TLUSTS wWore "T"da Fd and 1
ta ncle
during incupai
(14-16%, n — Bl

ranged from 2644

wation of biood smears
vealed that none of the 29 nwestliegs in
pairs of fer
inond-parasit

defermining fiiness in this shriks po
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various life-history traits evaluated between contro}
and manipulated territories, significantly more young
were Bedged in manipulated territories.

Our findirgs, coapled with those of Brooks and
Temple (1990), are important in identifying potential
managemernt and conservation procedures. Areas to
be managed as prime shrike hebitat should inciude
not only an appropriate prey base and nest sites, but
also an abundance of hunting perches. In most shrike
species, territery sizes have been shown to range
widely. In var study, Loggerhead Shrike tersituries
ranged from 0.77 to 17.6 ha. Ullrich (19711 found that
Weoodehat Shrike (L, senator) erritories in Germany
ranged from 4 to 17 ha. Northern Shrike territories
ranged from 548 bo 76.9 ha in Istaed {Yosef 1989, Y osef
ef al. 1991), and from 55.4 to 357.0 ha in kaho {At-
kinson 1993} Habitat suitability for shrikes can be
enhanced by intreducing hunting perches, thereby
allowing shrikes to forage in previously unsuitable
areas. By reducing the size of existing territories, add-
irg perches to a habitat can also increase the size of
a local population by aliewing more territories to be
fitted into a given area.
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