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ABSTRACT. Knowledge gaps about the basic demography of a species facing population declines impede conservation efforts. For
many passerine species, the survival rate of the post-fledging stage is unknown but may directly contribute to population trajectories.
Bendire’s Thrasher (Toxostoma bendirei) exhibits steep population declines in the southwestern United States, yet little is known about
the basic breeding biology of this species. We examined juvenile Bendire’s Thrasher survival during the post-fledging period and
movement patterns from the nest site. We attached transmitters to 25 nestlings and tracked 19 fledglings using radio-telemetry. Using
the known fate survival method, we modeled fledgling weekly survival in relation to age, time, and body condition, as well as habitat
characteristics recorded at tracking locations. The top ranked model indicated that weekly survival increased with age since fledging
(β = 0.225, 95% CI: 0.109, 0.340), and survival was low (< 50%) during the first 10 days post-fledging. Predation pressure on fledglings
was strong because they were not capable of flight for the first several days after leaving the nest. Distances moved from the nest
increased with fledgling age, and in general, fledglings remained with family units (siblings and adults) on or near the breeding territory
until the family unit dispersed. Further investigation into the post-fledging stage, in combination with other life cycle stages, will be
critical for future conservation and population growth of Bendire’s Thrashers within the Chihuahuan Desert.

Survie après l’envol, tendance de déplacements et préférences en matière d’habitats des Moqueurs de
Bendire (Toxostoma bendirei) dans le désert de Chihuahua
RÉSUMÉ. Les lacunes quant aux connaissances sur la démographie de base d’une espèce dont la population est en baisse entravent
les efforts de conservation. Pour de nombreuses espèces de passereaux, le taux de survie après l’envol n’est pas connu mais peut contribuer
directement à la trajectoire de l’état de santé des populations. Le Moqueur de Bendire (Toxostoma bendirei) présente une diminution
marquée de sa population dans le sud-ouest des États-Unis, mais on sait peu de choses sur la biologie de base de la reproduction de
cette espèce. Nous avons examiné la survie des jeunes Moqueurs de Bendire pendant la période qui suit l’envol et leurs déplacements
à partir du site de nidification. Nous avons fixé des émetteurs à 25 oisillons et suivi 19 d’entre eux par radiotélémétrie. Au moyen d’un
modèle de survie fondé sur le destin connu, nous avons modélisé la survie hebdomadaire des oisillons en fonction de l’âge, du temps et
de la condition physique, ainsi que des caractéristiques de l’habitat colligées sur les lieux de suivi. Le meilleur modèle a indiqué que la
survie hebdomadaire augmentait avec l’âge depuis l’envol (β = 0,225, I.C. à 95 % : 0,109, 0,340) et que la survie était faible (< 50 %)
pendant les 10 premiers jours après l’envol. La pression de prédation sur les oisillons était forte car ces derniers n’étaient pas capables
de voler pendant les premiers jours après avoir quitté le nid. Les distances parcourues depuis le nid augmentaient avec l’âge des oisillons
et, en général, ceux-ci restaient avec les groupes familiaux (frères, sœurs et parents) sur le territoire de nidification ou à proximité, jusqu’à
ce que le groupe familial se disperse. De plus amples recherches sur la période suivant l’envol, en combinaison avec d’autres étapes du
cycle annuel, seront essentielles pour favoriser la conservation future et la croissance de la population du Moqueur de Bendire dans le
désert de Chihuahua.
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INTRODUCTION
Demographic studies are essential in the conservation and
management of species. Reliable information on multiple life cycle
stages, including overall productivity, and juvenile and adult
survival is critical to obtain accurate estimates of population
abundance (Anders and Marshall 2005). The post-fledging period
is the most vulnerable period in the life cycle of a bird, yet for
most passerines this life stage is relatively unknown (Cox et al.
2014). Advances in technology have created an opportunity to
conduct more detailed studies of passerine survival during post-
fledging, which has resulted in more accurate estimates of juvenile
songbird survival. Historically, estimates of juvenile survival were

not possible for passerines and were assumed to be half  the
estimated 0.62 of adult survival (Greenberg 1980, Temple and
Cary 1988). However, subsequent studies have shown that post-
fledging passerine survival is variable, and is related to individual
growth (Vitz and Rodewald 2011, Naef-Daenzer and Grüebler
2016) and movement (Yackel-Adams et al. 2001, Kershner et al.
2004), and available habitat (Jenkins et al. 2016, Jones et al. 2017).
A greater understanding of the post-fledging stage will provide
valuable information on behavior and habitat characteristics that
may influence survival (Anders and Marshall 2005, Streby et al.
2014).  
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The post-fledging stage is a particularly sensitive time for juvenile
birds because they have not yet developed predator avoidance and
foraging skills. Many altricial species leave the nest prior to
completion of primary feather growth and are unable to fly for
the first few days after fledging, which increases their vulnerability
to predation (Yackel-Adams et al. 2001, Ausprey and Rodewald
2011, Naef-Daenzer and Grüebler 2016). During this period,
adults caring for fledglings have demonstrated different strategies,
including brood splitting, which has been observed in Lark
Buntings (Calamospiza melanocorys) (Yackel-Adams et al. 2001)
and Cerulean Warblers (Setophaga cerulea) (Raybuck et al. 2020),
or keeping the family unit together, as observed in Wood Thrushes
(Hylocichla mustelina) (Vega Rivera et al. 2000) and LeConte’s
Thrashers (Toxostoma lecontei) (Sheppard 2018). However, some
species exhibit plasticity in caring for broods depending on the
availability of resources (Yackel-Adams et al. 2001). The length
of the post-fledging period also varies among species. For
example, in the tropics, adult Western Slaty-Antshrikes
(Thammophilus atrinucha) care for broods for up to 12 weeks post-
fledging (Tarwater and Brawn 2010). In contrast, parental care
in North American species is generally much shorter (Russell at
al. 2004); for example, Gray Catbird (Dumetella carolinensis)
parents care for broods for only 12–15 days (Zimmerman 1963).
These studies indicate that passerines have evolved unique life
history strategies during the post-fledging period, and
understanding these behaviors is critical to the conservation and
management of species of concern.  

Studies have shown substantial variation in fledgling survival
among species, often related to measures of vegetation cover that
influence a fledgling’s ability to avoid predation (Kershner et al.
2004, Rush and Stutchbury 2008, Streby and Anderson 2013,
Raybuck et al. 2020). Predation is the main cause of post-fledging
mortality (Suedkamp Wells et al. 2007, Davis and Fisher 2009,
Vitz and Rodewald 2011, Raybuck et al. 2020). Survival estimates
vary with fledgling age; they tend to be lowest immediately after
fledging and increase as fledglings become increasingly mobile
(Jenkins et al. 2016, Naef-Daenzer and Grüebler 2016, Raybuck
et al. 2020, Fischer et al. 2022). Generally, fledglings gradually
move away from the nest site and occupy locations with dense
cover that provide concealment and food resources (Vega Rivera
et al. 2000, Yackel-Adams et al. 2001). Depending on habitat type
or available resources, fledglings may stay near the nest site (Young
et al. 2019) or move long distances (White and Faaborg 2008,
Blackman and Diamond 2015). For example, some LeConte’s
Thrasher fledglings in the Mojave Desert exhibited large
movements, an average of 700 m away from the nest site, likely
due to sparse vegetation cover (Blackman and Diamond 2015).
To manage for the post-fledging stage, we need to understand the
factors that influence movement and how associated vegetation
characteristics influence fledgling survival.  

Bendire’s Thrasher (Toxostoma bendirei) is an arid land obligate
species that has experienced historical declines. As a result, it has
been listed as globally vulnerable by the IUCN (2021), and a
species of conservation concern by federal and state agencies in
the southwestern United States (Pardieck et al. 2020, USFWS
2021). Bendire’s Thrasher is a secretive and difficult species to
detect; therefore, its nesting ecology and reproduction remains
poorly documented. We examined the post-fledging ecology of
Bendire’s Thrasher to (1) estimate post-fledging survival and

identify factors that influence this parameter, (2) document
movement patterns away from the nest site, and (3) examine
vegetation characteristics commonly associated with fledgling
locations. We hypothesized that survival and movement distance
would increase with age as fledglings fully develop flight feathers
and become capable of sustained flight. We further hypothesized
that fledglings would use areas with greater and denser vegetation
cover due to predator avoidance.

METHODS

Study area
We conducted this study in Hidalgo County, New Mexico from
mid-February to July 2018, and Hidalgo and Grant Counties,
New Mexico in March–June 2019. We located and monitored
birds at four sites within the Chihuahuan Desert of New Mexico
near the Lordsburg Playa (32°23’34.3” N 108°58’04.6” W),
Middle Animas (31°49’50.9” N 108°47’21.6” W), Hachita (32°
00’26.7” N 108°21’27.7” W), and Rodeo (31°50’12.3” N 109°
01’52.8” W) (Fig. 1). Elevation within the study area spanned
1200–1400 m, and topography included desert scrub, arroyos, and
playas, which are large expanses of dry lake beds that collect
rainwater during monsoons, but the water quickly evaporates due
to the presence of alkali soils (Bolen et al. 1989, Salas 2021). The
study area was composed of several dominant shrubs species,
including soaptree yuccas (Yucca elata), honey mesquite
(Prosopis glandulosa), broom snakeweed (Gutierrezia sarothrae),
and rabbitbrush (Chrysothamnus spp.). Less common shrubs and
cacti species included longleaf ephedra (Ephedra trifurca),
whitethorn acacia (Vachellia constricta), littleleaf sumac (Rhus
microphylla), graythorn (Ziziphus obtusifolia), allthorn (Koeberlinia
spinosa), wolfberry (Lycium barbarum), apache plume (Fallugia
paradoxa), prickly pear cactus (Opuntia spp.), cane cholla
(Cylindropuntia imbricata), and desert willow (Chilopsis linearis).
Vegetation in the Chihuahuan Desert is sparse, and adult thrasher
territories are composed of distinct stands of shrub and cacti with
large areas of bare ground interspersed with patches of tobosa
grass (Pleuraphis mutica), as well as giant sacaton (Sporobolus
wrightii) and alkali sacaton (Sporobolus airoides) grasses.

Field methods
Nest searching and monitoring
We used the area search method supplemented with call playback
to locate Bendire’s Thrashers and map breeding territories. We
conducted searches at known locations based on previous
research (Sutton 2020) and eBird sightings (Sullivan et al. 2009).
Once we located adults, we mapped territories using the flush-
mapping technique (Reed 1985, Sutton 2020) with a handheld
GPS (GARMIN 64s; Garmin, Olathe, Kansas, USA; accuracy
~3 m). We conducted nest searching within mapped territories
using primarily parental cues, but also systematically searched
shrubs (Ruehmann et al. 2011). When we found nests, they were
marked with a GPS location and were checked every 2–5 days
until fledging or failure, following standard nest monitoring
protocols (Martin and Geupel 1993). We checked nests daily when
the expected fledging day approached (~15 days from hatching).

Transmitter attachment and tracking efforts
We captured 10- to 12-day old nestlings by hand from the nest
and banded each nestling with a single aluminum USGS federal
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Fig. 1. Study site locations for fledgling Bendire’s Thrashers in Grant and Hidalgo Counties, in the
Chihuahuan Desert of New Mexico during 2018 and 2019. The insert represents one nest site with
fledgling locations by date, demonstrating juvenile movement with age.

band (Davis and Fisher 2009). We measured the weight (g), wing
chord length (mm), and tarsus length (mm) of all nestlings. We
attached VHF radio transmitters (Model A1055, 17 x 7 x 4 mm,
1.0 g, with an estimated 8-week lifespan; Advanced Telemetry
Systems, INC., Isanti, Minnesota, USA) using a leg-loop harness
and a single drop of false eyelash glue on a single upper rectrix
covert feather to ensure attachment (Rappole and Tipton 1991,
C. Kondrat-Smith, personal communication). Total transmitter
weight with harness materials and federal bands averaged 2.6%
of the fledglings’ body weight. Only one nestling in each nest was
given a transmitter. We tracked most fledglings every 2–4 days or
at least once per week using a handheld receiver (R-1000,
Communication Specialist, Orange, California, USA) and a
three-prong element Yagi antennae, and used the homing method
(White and Garrot 1990, White and Faaborg 2008, Amelon et al.
2009). We recorded locations of fledglings with a handheld GPS
unit using Universal Transverse Mercator (UTM).  

Tracking of individuals began at the nest site or the last known
location recorded, and once we located fledglings, we recorded
the UTM. The range of detection for transmitters was 400–600
m with the handheld Yagi antennae. When we were unable to
locate transmitter signals, we searched, by foot, an area of ~500-
m radius from the nest site or last known location. If  unsuccessful,
we conducted a vehicle search with a magnetic roof-mount dipole
(#13861, Advanced Telemetry Systems, INC., Isanti, Minnesota,
USA). This search covered approximately a 5- to 20-km radius
from the nest site or last known location; for fledglings that went
missing, searching efforts were made for up to 2 weeks after the
signal was lost (Vitz and Rodewald 2011).

Vegetation and arthropod data collection
We collected vegetation data within a 11.3-m radius circle, with
the fledgling location as the center point, 1–3 weeks after
fledglings left the area. These data were collected along four
transects radiating out from the central point, one in each of the
four cardinal directions, which divided the plot into four
quadrants (Martin et al. 1995, Jenkins et al. 2016). We estimated
canopy cover (%) using the line-point intercept method. We used
a Robel pole to estimate vertical cover, and collected visual
obstruction readings at 0 m, 3 m, and 5 m along the transects.
Additionally, we quantified the number of shrubs within each
quadrant by size classes (shrub height: A = < 0.5 m, B = 0.5–1.5
m, and C = > 1.5 m) and estimated shrub density based on the
number of shrubs per hectare (Herrick et al. 2005). We calculated
descriptive statistics of habitat characteristics based on tracking
locations of fledglings.  

Within 24 hours of relocating fledglings, our team collected
arthropods along two parallel 100-m transects, placed 10 m apart,
that radiated out from the fledglings’ location in the direction of
a random bearing. We conducted sweep-netting by sweeping fast
and low once every meter for the length of the transect (Jamison
et al. 2002, Brust et al. 2009, Whipple et al. 2010). We performed
beat-netting at four shrubs along each transect by beating four
branches on each shrub, four times each (McDermott and Wood
2010). We stored arthropods in plastic gallon Ziploc bags or 50-
mL centrifuge tubes in a freezer until sorting was conducted. After
the breeding season, we sorted arthropod samples by order. We
counted, labeled, and stored all samples in 70% ethyl alcohol
(Whipple et al. 2010) at New Mexico State University.
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Statistical analysis
Survival
We constructed a capture history based on weekly intervals, coded
as either alive, dead, or censored for each fledgling. We estimated
weekly fledgling survival using the known fate model in Program
MARK (Pollock et al. 1989, White and Burnham 1999) and the
RMark package in R (Laake 2013, R Core Team 2021). We also
investigated the influence of covariates, including time, body
condition index, age since fledging, and habitat variables on post-
fledging survival (Table 1). We calculated the body condition
index covariate as the residual value from a simple linear
regression model of tarsus length and body weight of all banded
nestlings prior to fledging (Pärt 1990). We created a binary
covariate where calculated residual values > 0 represented a mass
greater than expected, or a measure of “good body condition”,
and a value < 0 represented a mass lower than expected, or “poor
body condition” (Vitz and Rodewald 2011). We used the mean
value of habitat variables across all locations for each fledgling.
We used Pearson’s correlation coefficient to check all continuous
habitat variables for collinearity, and in any pair of highly
correlated variables (> |0.65|), we removed one variable prior to
analysis.

 Table 1. Vegetation and temporal variables measured to examine
fledgling survival and habitat use during the 2018–2019 breeding
seasons of Bendire’s Thrashers in the Chihuahuan Desert of New
Mexico.
 

Predictor variable Definition

Time trend Time trend model, day of the season based on the
first nest found

Body condition index Measure of nestling body condition prior to
fledging (“poor”, “good”)

Age since fledging Age in days since fledging the nest
Shrub cover Percent shrub cover measured by line-point

intercept
Visual obstruction Percentage of vertical cover determined by Robel

pole
Shrub density Density of shrubs (shrubs/ha) of all height classes

Tall shrubs Density of shrubs (shrubs/ha) > 1.5 m in height
Shrub height Average height of all shrubs > 1.5 m in height at

location
Arthropod
abundance

Average abundance of arthropods collected on
locations

We developed eight a priori models using age, time, and body
condition index for all radio-marked fledglings (n = 25). We also
developed an additional eight a priori models and performed a
separate analysis to examine the influence of habitat variables on
radio-marked fledglings that survived long enough to leave the
nest shrub (n = 19). We ranked models using Akaike’s Information
Criterion adjusted for small sample size (AICc) and included a
null model and a global model with the additive combination of
all variables (Burnham and Anderson 2002). Models that were
within two ΔAICc were considered competitive (Burnham and
Anderson 2002).

Movement
To describe post-fledging movements, we entered GPS locations
into QGIS (2021), and measured, in meters, distances from the

nest to each fledgling location using the measuring tool by
drawing a straight line between points. We created age classes
based on flight capability using the following categories of days
since fledging: 1–2, 3–5, 6–10, 11–15, 16–20, and 21–40
(Wightman 2009, Vormwald et al. 2011, Raybuck et al. 2020). We
calculated median values and other summary statistics of distance
from the nest site to locations for each age class, and reported the
results using boxplots. We conducted all analyses in R (R Core
Team 2021).

RESULTS
Bendire’s Thrashers left the nest 12–15 days after hatching, 2–5
days before they were capable of flight. We monitored fledgling
survival of 25 individuals (7 in 2018; 18 in 2019) and movements
of 19 juveniles (7 in 2018; 12 in 2019). In 2018, we suspected that
the adults of two clutches had removed the transmitters from the
nestlings prior to fledging because the transmitters were not in
the nest but the nestlings remained. There was no evidence of
transmitters slipping off  fledglings once they had fledged. We
fitted the transmitters back on those two nestlings. We assumed
that six fledglings had been depredated because we were unable
to relocate them alive. As a result, no habitat and movement data
were collected for those individuals. Fledglings left the nest before
complete growth of the primary feathers and were vulnerable to
predation during that period. Predators were not identified, but
suspected predators included coyotes and raptors, as well as
snakes and rodents because several transmitters were recovered
from remains of fledglings or were tracked to underground
burrows.

Survival
Of the 25 fledglings that had transmitters, nine died within 5 days
of fledging, and six died within 20 days of fledging. Of the 15
fledglings that died, five were confirmed to have been depredated
based on transmitter recovery, while 10 were assumed to have been
depredated because they were too young to fly and could not be
relocated. Ten fledglings survived until dispersal (four in 2018; six
in 2019), all of which remained with the family unit on the
breeding territories for an average of 30 days. There was no
evidence of brood splitting during this study.  

The top ranked model in the survival analysis of temporal
characteristics (n = 25) included age of the fledgling, which carried
more than 50% of the model weight (Table 2). Weekly survival of
fledglings was positively associated with age (β = 0.225, 95% CI:
0.109, 0.340) (Fig. 2). The top ranked model in the survival
analysis of habitat characteristics (n = 19) was the null model,
which indicated there was no evidence of an influence of habitat
variables on post-fledging survival (Table 2).

Movement and habitat
We located and followed 19 fledglings for an average of 14.04
± 2.61 days (range 1–41). The median distance moved by
fledglings from the nest site was 139 m (interquartile range: 234
m). Median distance moved from the nest site varied with age of
the fledgling (Fig. 3). During relocation efforts, fledglings were
often found motionless and quiet, hiding within vegetation with
siblings, and parents would alarm call within 10 m. By days 3–5
after leaving the nest, fledglings would hop from branch to branch
in shrubs when we approached. In general, younger birds that
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were incapable of flight stayed within 100 m of the nest site, and
movement was restricted to running on the ground or short flights.
However, once capable of flight, older fledglings were
documented moving more than 300 m from the nest site but
continued to return to the nest area, as shown in Fig. 1. The most
common shrubs used by fledglings on our site were soaptree yucca
and honey mesquite.

Table 2. Weekly fledgling survival model selection results for
Bendire’s Thrasher during the 2018–2019 breeding seasons in the
Chihuahuan Desert of New Mexico. Model selection results are
presented for temporal characteristics (n = 25) and habitat
characteristics (n = 19). K is the number of parameters in the
model, ΔAICc is the difference in AICc values from the top model,
wi is the model weight, and dev is the model deviance.
 
Characte­
ristic

Model K ΔAIC
c

w
i

dev

Temporal S(~Age) 2 0.00 0.53 34.67
S(~Age + Index) 3 1.77 0.22 34.57
S(~Age + Time) 3 2.16 0.18 34.66
S(~Age + Time + Index) 4 3.99 0.07 34.25
S(~Null) 1 38.28 0.00 72.29
S(~Time) 2 39.16 0.00 71.07
S(~Index) 2 39.53 0.00 71.42
S(~Time + Index) 3 40.24 0.00 69.97

Habitat S(~Null) 1 0.00 0.35 6.00
S(~Shrub cover) 2 1.42 0.17 52.45
S(~Arthropod) 2 1.56 0.16 52.59
S(~VOR) 2 2.11 0.12 53.14
S(~Shrub cover + Arthropod) 3 3.16 0.07 52.00
S(~Shrub cover + VOR) 3 3.51 0.06 52.34
S(~VOR + Arthropod) 3 3.73 0.05 52.34
S(~Shrub cover + VOR +
Arthropod)

4 5.41 0.02 51.99

†Age = age in days since fledging, Index = body condition index,
Time = time in weeks, Canopy cover = percent canopy cover,
Arthropod = arthropod abundance, VOR = visual obstruction
reading.

Fig. 2. Estimated weekly survival as a function of age (days
since fledging) for Bendire’s Thrasher during the 2018–2019
breeding seasons in the Chihuahuan Desert of New Mexico.
Gray shading indicates 95% confidence intervals.

Fledglings were found in areas with an average 38% shrub cover
and in shrubs that were taller than 2 m. Fledglings were found in
areas with relatively low densities of shrubs compared to the
surrounding areas but in areas that had shrubs taller than 1.5 m.
Visual obstruction readings, on average, were more than 18% at
locations used by fledglings (Table 3).

Fig. 3. Distance (m) fledgling Bendire’s Thrashers were located
from the nest site by age class (in days) since fledgling for the
2018–2019 breeding seasons in the Chihuahuan Desert of New
Mexico (n = the number of locations for each age class).

 Table 3. Summary statistics for habitat variables from locations
used by Bendire’s Thrasher fledglings in the Chihuahuan Desert
of New Mexico and surrounding area within 600 m of used
locations during the 2018–2019 breeding seasons.
 
Variable Location Mean Standard

deviation

Shrub cover Use 38.12 (%) 18.58
Surrounding 18.07 (%) 20.06

Shrub density Use 1113.61 (shrubs/ha) 1759.19
Surrounding 2173.82 (shrubs/ha) 2235.19

Tall shrubs Use 132.84 (shrubs/ha) 124.37
Surrounding 36.81 (shrubs/ha) 55.99

Shrub height Use 2.14 (m) 0.82
Surrounding 0.98 (m) 1.71

VOR† Use 18.38 (%) 13.88
Surrounding 7.90 (%) 8.22

†VOR = visual obstruction reading.

DISCUSSION
Consistent with our hypothesis, fledgling age influenced both
survival and distance moved by young thrashers. Fledglings are
most vulnerable to mortality immediately after leaving the nest.
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The length of the nestling period has been shown to positively
influence survival (Cox et al. 2014). However, some species of
passerines leave the nest early, which appears to balance a trade-
off  between increased growth in the nest and vulnerability to
predation (Cheng and Martin 2012). Our findings that juveniles
were most vulnerable to mortality the first week out of the nest
is consistent with other studies on passerines (Yackel-Adams et
al. 2001, King et al. 2006, Berkeley et al. 2007, Rush and
Stutchbury 2008, Naef-Daenzer and Gruebler 2016). Bendire
Thrasher fledglings were vulnerable during the first 3 days after
fledging. During this time, fledglings were still not capable of
flight, and this was the period when most predation occurred.
Fledgling movement was contained mainly within the adult
breeding territories, and juveniles remained together with adults
and siblings as a family unit for 30 days until the family units
dispersed. While still dependent on adults, juveniles were
commonly found in areas with high foliar concealment,
presumably as a defense against predation.  

Our survival estimate for fledgling Bendire’s Thrashers based on
the null model was comparable (0.38 for a 30-day period, 95% CI:
0.20, 0.57) to those of other passerine species; studies have
documented survival rates during this sensitive period that have
ranged from 0.19 in Hooded Warblers (Setophaga citrina) (Rush
and Stutchbury 2008) to 0.58 for Western Meadowlarks (Sturnella
neglecta) (Giovanni et al. 2015). Observed Bendire’s Thrasher
fledgling survival over a 30-day period was lower than fledgling
survival of LeConte’s Thrashers over a 58-day period in
California (Blackman and Diamond 2015). At our study site,
adult Bendire’s Thrashers established territories on “islands”, or
patches, of habitat ranging in size from 2 to 90 ha, which were
structurally different than the surrounding desert. These “habitat
islands” may have been easier for predators to search, which
potentially put fledgling thrashers at increased risk of predation.
In our study, fledgling survival increased with age, similar to other
studies of passerines (Yackel Adams et al. 2006, Jenkins et al.
2016, Hovick et al. 2011). While some studies have also found that
survival was not associated with specific vegetation characteristics
(Hovick et al. 2011, Fischer et al. 2022), research in more complex
habitats has shown that vegetation characteristics influence
fledgling survival (King et al. 2006, Moore et al. 2010, Jenkins et
al. 2016). Research on another desert passerine, the Gray Vireo
(Vireo vicinior), also found similar habitat associations for nesting
and rearing fledglings, and no association between fledgling
survival and measured habitat characteristics (Fischer et al. 2022).
There was, however, little variability in habitat structure and
composition on our study area, and our sample size was small,
which may have limited our statistical power to detect an effect.  

Members of the thrasher genus that occupy arid lands appear to
encounter strong predation pressure and may adapt to it by
minimizing the time nestlings stay in the nest but increasing the
length of parental care (Cheng and Martin 2012, Lloyd and
Martin 2015, Martin 2015). This strategy may increase the
likelihood of individual nestling survival. However, fledglings not
capable of flight are at increased risk of predation (Lloyd and
Martin 2015). The median duration of passerine parental care
has been reported to be 16 days for 126 north-temperate species
(Russell 2000), and 77 species exhibit parental care for less than
20 days (Russell 2000). Bendire’s Thrashers may benefit from
prolonged parental care after fledging, which could lead to

increased body mass, and reduced fledgling movements, and thus,
higher recruitment (Tarwater and Brawn 2010, Vitz and Rodewald
2011, López-Idiáquez et al. 2018, Fischer et al. 2022).  

Similar to survival, distances moved from the nest site increased
with age as young birds grew and became capable of flight.
Bendire’s Thrasher fledglings remained close to the nest site (~100
m) within the first 5 days of fledging but reached distances up to
~300 m at 20 days post-fledging. Fledglings did not move
consistently away from the nest; they often returned to locations
close to the nest site but gradually increased the distance from the
nest. Fledglings were observed moving near territory boundaries
or slightly outside the territories at around 10–12 days post-
fledging. Movements of fledgling Bendire’s Thrashers were
similar to those reported for other fledgling thrashers: a median
distance of 200 m from the nest site for Brown Thrashers
(Toxostoma rufum) (Cavitt and Haas 1993) and 300 m for Sage
Thrashers (Oreoscoptus montanus) (Reynolds et al. 2020).
Distances moved differed from those of LeConte’s Thrashers
within the Mojave Desert: the median distance moved by
LeConte’s Thrasher fledglings was 721 m within 50 days of leaving
the nest site (Blackman and Diamond 2015). LeConte’s Thrasher
fledglings moved farther from the nest than did Bendire’s
Thrasher fledglings, but movement patterns were similar to those
of Bendire’s Thrashers: fledglings of both species moved away
from and back toward the nest site. The vegetation of the
Chihuahuan Desert is often sparse, consisting of areas of desert
grassland that lack shrubs or have low shrub density, primarily
soaptree yucca. However, many areas have transitioned into large
expanses of shrub-dominated sites, with homogeneous stands of
low-stature shrubs such as creosote bush (Larrea tridentata), due
to desertification (Archer 2010). Bendire’s Thrasher fledglings
were not observed using these desertified areas. Movement of
Bendire’s Thrashers may have been limited based on the
availability of shrubs within the island-like stands of vegetation
that are present at our study site.  

Climate projections of increasing temperatures and prolonged
drought pose a threat of increased desertification in the
southwestern United States (Archer and Predick 2008), which
could further degrade large expanses of thrasher habitat. Our
research suggests that the post-fledging survival of Bendire’s
Thrashers in the Chihuahuan Desert is comparable to that of
other passerines. However, a more in-depth understanding of
reproductive outputs of Bendire’s Thrashers at each life cycle
stage will inform management decisions regarding conservation
within the Chihuahuan Desert.
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