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Introduction

The Loggerhead Shrike is important as an indicator spe-
cies of environmental quality because of its exclusively
predatory feeding habits and close association with ag-
ricultural areas, This shrike has been of special concern
10 conservationists for over two decades because it has
undergone a steady decline in numbers since the wrn of
the century (Graber et al. 1973). Many factors have
been implicated in the decline (see Anderson & Duzan
1978; Blumton 1989).

Numerous recommendations have been made for the
enhancement of roadside grass strips and hedgerows for
use by nesting birds (see Warner ct al. 1987). Changes
in agricultural practices and the subsequent loss of
grasslands and hedgerows (Vance 1976) have lead o
greater breeding densities in species that use fencerows
as nest sites. Studies have found thar these densirics may
be 10-30 dmes greater in fencerows than in more nal-
ural breeding habitat (Basore et al. 1986). To date, most
studies have concentrated on the impact on game spe-
cies of this human-induced breeding concentration in
fencelines (see Warner <t al. 1987). Larely, the use of
such linear habitats has been documented for nongame
species 100, especially passerines {Basore et al. 1986).

One of the few passerine species so far studied in the
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context of linear habitats is the Loggerhead Shrike.
Luukkonen (1987) found that shrikes nested closer to
roadsides than expected, that the productivity of road-
side pairs was haif that of pairs breeding in other habi-
tats, and that most losses were attributed to nest preda-
tion. DeGeus (1990) thought rhat linear habitats
autracted birds to areas where heavy predation lmited
production to ievels below those needed for eeplace-
ment.

Fencelines on a working cattie ranch should be anal-
ogous to roadside hedgerows in that many “hedgerow-
fenceline-nesting” species and their predators are con-
centrated at great densities. Also, cattlemen ofien prefer
monocultuce pastures, and thus trees and bushes are
found almost exclusively along fencelines. Where nesis
of breeding species are concentrated in 2 linear fashion,
it should be most profitable for a predator to scarch
along such corridors. Such behavior by predators would
result in a decrease in fithess jevels of corridor-nesting
prey species. | postulated thar species nesting in fence-
lincs are affected in 2 manner similar to those in other
linear habitats (Santos & Telleria 1992}, 1 tested the
prediction that Loggerhead Shrike nests in trees and
shrubs away from fencelines would suffer fewer losses |
from predation than would those in fenceline substrates.-

Study Area and Methods

To assess the effects of linear habitats on lopgerhead
Shrike reproductive success, I studied 27 breeding paies
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during the 1992 breeding season {mid-February to mid-
June) ar the MacArthur Agro-ccology Research Center
{MAERC) of the Archbold Biological Station, Florida.
MAERC is a 4200-ha working cattle ranch with exten-
sive Bahia-grass pastures. Barhed-wire fences bound the
pastures. Through the years, cabbape palm (Sabal pal-
metto), live oak (Quercus virginfanus), wax myrtle
(Myreus cerifera), and a few other species of trees and
bushcs have colonized these fencelines, creating 2 series
of linear habitats that are used by shrikes for nesting.
Numerous other bird species (such as Mockingbird, M-
mus pohyglottos, Northern Cardinal, Cardinalis cardi.
nalis, Red-winged Blackbird, Agelains phoeniceus,
Boat-tailed Grackle, Quiscalus major, Rufous-sided To-
whee, Pipilo erythropbtbaimus) nested in fenceline
vegekation during my study.

During the 1990 and 1991 breeding seasons, we
trapped and banded shrikes for individual recognition
with aluminum and color bands from the Fish & Wildlife
Scrvice. Color-marked shrike pairs were observed inten-
sively during Spring 1992 in order o locate nests. Only
those nests discovered within two days of the fArst cgg
being 1aid woece included in the analysis, a procedure
which greatly reduced uncertainty about the number of
days of exposure to predation. Because predators were
obscrved to forage up to 10 m away from fencelines, [
classificd nests as in a fencerow if they were situated
within 1} m of a fenceline, and in pasturc if situated
heyond that distance. Snelling ( 1968) found that human
visits to nests atrracted predators. Therefore, 1 visited all
nests at equal frequencies (every third day) to ascertain
the stage of the reproductive cycle. Data were pooled
for all pairs that nested in each of the two habitat types,
so that probability of survival from the day an egg was
laid 1o fledging could be calculated using Mayfield's ex-
posurc-day method (1961, 1975).

I searchied the vicinity of depredated nests for signs of
the predator. (o all cases, [ ascribed predation to mam-
mals if the nest structure was damaged and to avian or
reptilian predators if the nest was intact and ondy the
contents were missing. In addition to examining habitat
typc as a factor influencing reproductive success, |
checked for an cffect of distance from fenceline on re-
productive success, and on the proportion of eggs laid
that was later lost to predation. [ used each nesting at-
tempt as an independent sampling unit and compared
various measures of reproductive effort in an attempt to
isolate incompetent pairs (at hiding or defending the
nest) within a hahitat and between habitats, to verify
that no pair biased my analyses. Unless otherwise stated,
data are presented as means £ 50 All percentages were
arc-sine transformed prior to analysis. 1 employed sim-
ple regression and Chi-square tests for comparison of
data from the two nesting habitats, and chose p = 0.05
as the minimum acceptable level of significance.
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Results

During the 1992 breeding season, the first nest was ini-
tiated on February 19, and the nesting season ended on
June 18 when the last successful brood fledged. The 27
Loggerhead Shirike pairs laid 64 clautches (four pairs laid
more than one replacement clutch), of which 22 (34%)
were renestings after a previous clutch had been lost to
either predation or inclement weather, and 15 (23%)
were second clutches after the first brood had success
fully fledped. The overall nesting success was 51%. Pre-
dation accounted for 30 {(B6%) of the 36 nests de-
stroyed. Mammals destroyed 21 (60% ) nests, and avian
or reptilian predators nine {26% )} nests, Clutch size zv-
eraged 3.8 * 0.8 eggs (range 2-3). A total of 245 eppgs
was laid, of which 113 (46% ) hatched and 90 (37% )
fledged (an average of 3.33 young/pair/season ).
Sixteen pairs nested in fenceline vegetation, Nests
were placed in cabbage palm, live oak, wax =y
blackberry {Rubus betulifolius}, or soag
berry (Sambucus canadensis). Of the 16 first clutches,
nine were depredated and two were lost (o inclement
weather. Replacement chutches were iaid w

of loss. Thirteen of the 17 replacement clutches Iaid in ™

fencelines were depredated. Five (31% ) pairs success-
fully fledged two broods (Table |). The average incu-
bation period for successful nests was §5.1 £ 1.2 days,
and the average nestling period for successfidl nests was
15.8 + (0.8 days,

Of the 16 first clutches, 17 replacement and six sec-
ond clutches (total 39 clutches ) placed in fenceline veg-
ctation, 25 failed during an aggregate of 412 nest-days
during incubation, a daily mortality rate of 0.06t nests
per day. Predation accounted for 22 nest failurcs, and
three nests were destroyed by inclement weather. The
pmobability of a clutch surviving from the day the first
epgg was laid until hatching was 39.0 + 0.5%.

MNest mortality during the nestling period was 1.0%

Table 1. Reproductive success of Loggerhead Shrikes nesting In
fencelines and pastures in south-central Florida in 1992,

Parameter Fenceline Pasrure Combined
Clurch size 30209039} 40 *0R(2%) AR+ 09
Incubation Period

{days} 9THA4G(M) 119+ 312(2%) 106+ 42
Nestling Period

{days) SOLET1{39) 977625} AR+ 70
NeatlingsNoest P33 1R039) 26 8 20{25%) P20
FredglngsNest 09 £ 15039y 21~ 1.9{25) E4x17
Fledglings/Pair 2226 16) 4R CALI{IIL) 33+31
Hatching Success 3I50({53) 61.2(H3) 461
Fledging Snccess 260471 SR H{40) 3t 4
% Nests that Fledged

=1 Young 333(13%) 60 ES) 42.2
% Pairs that Fledged

=1 Young 3G.3(9) RI.B (M) 06.7

Bata are presevited ds meants & M), and sample sizes are in peren-
theses,
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per nest-day, and the survival rare 1o tledging of young
from a nest that had successfully hatched young was
92.0 *+ 0.4%. The overall nest survival for a nest placed
in a fencerow was 36%, and the daily survival rate was
940 * 5.3%. The probability of an CEE surviving to
hatch was 13.0 + 0.2%, and of a nestling fledging, 67.0
* 1.8%. The overall production rate was 8.0 + 0.5%

Eleven pairs nested in trees or bushes that were dis-
perscd in pastures. Nests were placed in blackberry
bushes, cabbage palms, or southern elderberry. Of the
11 first clutches, four were depredated and two were
lost to inclement weather. In all six cases, replacement
clutches were laid wirthin seven days. Two of five re-
placement clutches were depredated. Seven {64% )
pairs successfully fledged two broods during the nesting
scason (Table 1). The average incubation and nestling
periods for successful nests were 14.7 > 0.5 and 15.6 +
0.5 days, respectively.

Of the 25 nests placed in vegetation away from fence-
lines, seven failed during incubation. Daily mortality
rate was 3% (318 nest-days). Predation accounted for
the failure of eight nests, and two others were destroyed
by inclement weather, The overall probability of a nest
surviving to the haiching stage was 64.0 + 22.6% {Ta
ble 2.

Nest mortality during the nestling period was 1.0%
per nest-day, and the survival rate of nestlings was
85.0%. The cumulative nest survival for a nest placed
away from fencerows was 54.0 = 10.2%. The overall
probability of an egg surviving the incubation periad
was 64.0 £ 30.1%, and of a2 hatched nestling fledging,
730 * 2B8%.

The overall production rate for shrike nests in com-
bined habitats was 400 *+ 16.7%. The proportion of
offspring preyed on was 0.62 in fencelines and 0.30 in
pastures. Pasture eggs had a five-fold greater chance of
survival than did fenceline eggs (40% versus 8% , Tuble
2). The probability of 2 nest surviving through the nest-

Table 2. Mayfield estimates of probabilities of survival per day
for Loggerhead Shrike uests in fencelines and pastures in
south-ceniral Florida in 1992,

Poramieter Fencetine Peastrere
Daily Nest Survival (incubation ) 094 097
Daily Nest Survival (nestling ) 099 G499
Cumulative Nest Survival Q.36 0.54
Daily Egg Survival 0.93 a7
PI::gg Surviving lncubation” t. 39 ()6‘—)
Survival {hoing Hatching 0.94 (190
Daily Nesiling Survival 098 0.99
% Nest Survival 067 0.73
Production® 0.08 0.2

FProbabrititles were calvulared Srom 39 nesting atiempis by 1G pairs
i fencelines and on 25 aitermpis &y 11 patrs in pastures Production
is the probability that €EBS il ibe start of fncubation wifl Drivince
fledpings Asterisks denate statistically sfgnificant differences,
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ing cycle was greater for pasture nests (54% compared
to 36% ), probably because the probability of an cgg
surviving to the hatching stage in pastures was aimost
double that in fencelines (64% compired to 33% ) Re-
productive success increased significantly with distance
from fencclines (+* = 0.094, 63 DF, p = 0.0136), Fledg-
ing success, once the nestling stage had been reached,
was not very different berween the two nesting habitats
(86% compared to 73% ). However, both the number of
young fledged and the overall production were signifi-
cantly greater for pasture nests { Chi SQuare test, p =
0.0001).

In order o examine whether birds nesting in fence-
lines were of lower quality, various measures of Tepro-
ductive effort were compared. No statisticuily signifi-
cant difficrences were found between pairs in the two

habitats in clutch size (z = —0.8, P = DA230), incu-
bation period (2 = —09, p = 0.367), nestling period
(z = —0.7,p = 0.5002), or number of unhatched CEgSs
(z=—1p=03173)

Discussion

These results support the hypothesis that Loggerhead
Shrikes nesting away from lincar habitats suffer fewer
nest losses and therefore actain greaier reproductive
success than shrikes nesting in fencelines. The probabil-
ity of nest survival for the pairs that nested out in RS
tures in south-central Florida was simitar o ks lor
naturat habirals in 10 oiher studies {Table 3} However,
the probability of nest survival for the pairs nesting in
fencelines (36% ) was the lowest documented. Abso,
significant relationship existed between nest survivabil
ity and distance from the fenceline. These resulis indi-
cate that pairs nesting in fencelines suffered greater pre-
dation than those in pastures.

An alternative explanation to the increased-predation

Table 3. Percent nest survivat for Loggerhead Shrikes in
North America.

Shate Bt sroreienet Surrerce
Alabana i3 Siegel 1R
LColorada O Purter 1 ai 1975
Florida (astures) 514 Present sundy
{Fencekines ) a6
(Fotal) 51
Hlinois Hi) Graber coal [u7y
illinois 72 Amlerson s D [U™s
{ndizna 37 Burton F990
Mlirmesota a2 Brooks and Uemiple [us
Missouri o Kridelbauph a2
New York 50 Novak 1989
Oklahonn 46 Tyler 1942
Suuth Carolina [i5] Gawlik 1948
South Carolina 75 Gawlik and Bildstein [y
Yirginia G2 Luakkonen 1947
Virgiinia 33 Bluauon tosy
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hypothesis for acsts in fencelines is that the birds there
were of low quality and had been excluded from better
habitats by higher quality conspecifics. However, 2 com-
parison of nesting parameters (clutch size, incubation
period, nestling period, unhatched eggs/nest; Table 1)
showed no statistically significant diferences between
the pairs nesting in the two habitat patch types.

Goransson et al. (1975) found that nest predation was
positively related to nest density and suggested that
predator learning was one likely explanation for higher
predation rates on more densely packed nests. Martin
{1988) found that predators increased their searching
intensity when they encountered an increasing fre-
guency of nests containing eggs. These findings are re-
inforced by the fact that “systematic™ predators use lin-
car hahitats as travel corridors and are thus able to find
nests exsily when they are at high densities (Crabiree et
al. 1989} Although I have no quantitative documenta-
tion, 1 observed that most potential mammatian preda-
tors {such as raccoon, Procyon lotor, opossum, Didel-
Phis marsupialis, bobcat, Lynx rufus), reptilian
predators (such as indigo snake, Dsiymarchon corais,
yellow rat snake, Elapbe obsoleta, corn snake, £ gut-
tata), and avian predators (such as Audubon’s Crested
Caracara, Polyborus plancus cheriway, Barred Owl,
Strix varia ) of shrike eggs and nestlings in my study area
walked or New along fencelines, and they appeared to
avoid crossing open pastures. Thus, even if not inten-
tionally cancentrating their search for nests in fence-
lines, they increased their chances of accidentally find-
ing nests there, Crabtree et al. ( 1989 ) found that striped
skunks (Mephitis mephitis) specifically searched for
nests in lincar strips. Audubon’s Crested Caracaras
perch on fenceiines and intently follow the activities of
parent shrikes to tending nests, apparently in an attempt
to find the nest (James N. Layne, personal communica-
tion ).

Although the combined reproductive success (51% )
of Loggerhead Shrikes in this study is at the lower end of
the results from other studies (Table 3), it is represen-
tative for the species. However, the nest success of
fenceline pairs compared with that of pasture pairs
¢ 33% versus 60% ) has important implications for con-
servation and management efforts.

In Florida, rapid conversion of natural hahitats to pas-
turc, and mere recently to citrus groves, has created
cvolutionarily instantancous changes in habitat struc-
turc and vegetation. Conversion to pasture increases lin-
car habitats (feneclines and hedgerows) and reduces
natural vegetation, forcing most trec- and shrub-nesting
passerines to the only available habitat, the remaining
fencelines and hedgerows. Such fencelines are the major
travel corridors available to predator species (Crabtree
et al. £989), thus increasing the predation frequency on
the nesting specics.

In conclusion, this study iltestrates that hedgerows
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and fencelines are not necessarily optimal or even ade-
quate ncsting habitat, contrary to some carlier assump-
tions. If we wish 1o preserve biodiversity in general, and
Loggerhead Shrikes in particular, it is important to dis-
tinguish habitats that are “sinks™ and to delineate the
factors that make them so.
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