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Abstract. We studied density changes of two groups of Neotropical austral migrant landbirds—the South
American temperate-tropical (SATT) and cold-temperate (SACT) migratory systems—in the main habitat types
of the central Monte desert of Argentina (open Prosopis flexuosa woodland and Larrea cuneifolia shrubland) over
10 years. Five species, all tyrant flycatchers (Tyrannidae) made up SATT, whereas only two of the seven species
of SACT were tyrannids. Densities of both SATT and SACT were higher in open woodland than in shrubland.
SATT density did not differ among years, but SACT density did, having lower values in 1994 in both habitats. In
subsequent years, SACT densities increased but did not reach values similar to those previous to 1994. The decline
in 1994 coincided with a two-year drought period that began in 1993, but lower density in the following years
did not appear to be related to climatic conditions in the study area, suggesting a low capacity of SACT species
to recover population abundance after periods of stress. In contrast, SATT density was not associated with local
climatic conditions, possibly because several SATT species used the study area only as a stopover site. During the
breeding season, birds of both migratory systems disproportionately use the open woodland, which offers more sites
to nest and feed than does the shrubland. Although most SATT and SACT species are abundant and not currently
of conservation concern, human activities in the central Monte desert promote the structural simplification of the
habitat, which could threaten future populations of Neotropical austral migrant landbirds in this ecosystem.
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Migrantes Australes del Neotrópico: Tendencias Poblacionales y Uso del Hábitat en el
Desierto del Monte Central, Argentina

Resumen. Durante 10 años estudiamos las variaciones en la abundancia de las aves migrantes australes del
Neotrópico en los principales tipos de hábitat del Monte central (Argentina): los bosques abiertos de Prosopis
flexuosa y los arbustales de Larrea cuneifolia. Las especies pertenecen a dos sistemas migratorios de América
del Sur: el sistema templado-tropical (SATT) y el frı́o-templado (SAFT). El SATT estuvo compuesto por cinco
especies de la familia Tyrannidae, mientras que en el SAFT sólo dos especies de las siete que lo forman pertenecen
a esa familia. La densidad del SATT y SAFT fue mayor en el bosque abierto que en el arbustal. La densidad del
SATT no mostró variaciones estadı́sticamente significativas entre años, mientras que la densidad del SAFT difirió
estadı́sticamente entre los años estudiados. Registramos bajas densidades de las especies del SAFT durante 1994 en
los dos tipos de hábitats. En los años siguientes la densidad de SAFT incrementó, pero no alcanzó valores similares
a los registrados antes de 1994. La disminución de SAFT en 1994 estuvo relacionada con un perı́odo de sequı́a
de dos años que comenzó en 1993, pero la menor densidad en los años siguientes no estuvo relacionada con las
condiciones climáticas en el área de estudio. Esto sugiere una baja capacidad de recuperación de las poblaciones de
las especies del SAFT después de sufrir un perı́odo de restricciones ambientales. En cambio, la densidad de SATT
no estuvo asociada con las condiciones climáticas locales, en parte debido a que varias especies de este grupo
utilizarı́an el área como sitio de descanso. El análisis del uso de hábitat claramente sugiere que las aves de los dos
grupos migratorios usan los bosques abiertos de P. flexuosa durante la estación reproductiva. La mayor complejidad
estructural del bosque abierto ofrece más sitios para nidificar y alimentarse que el arbustal. Aunque la mayorı́a
de las especies de estos dos grupos son abundantes y no presentan problemas de conservación, las actividades
humanas en el desierto del Monte generan una simplificación estructural del hábitat, que podrı́an llevar a que las
aves migrantes australes del Neotrópico enfrenten un escenario crı́tico para su conservación en este ecosistema.
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INTRODUCTION

The South American bird migratory systems are, as a whole,
the third largest in species number worldwide and the largest in
the Southern Hemisphere (Chesser 1994). The particular geog-
raphy of South America critically influences these migratory
systems because the Andes mountain range, the main geo-
graphic barrier for bird dispersal, runs parallel to the displace-
ment of migratory birds between breeding and wintering areas
(reviewed by Chesser 1994). Knowledge about these migra-
tory systems is still fragmented (Jahn et al. 2004, Stiles 2004),
despite advances in understanding aspects of the evolution
and geographic distribution of this group of birds. Examples
of such advances include a general theory on South Ameri-
can migrant bird evolution proposed by Chesser and Levey
(1998) and a model for the evolution of Swainson’s Flycatcher
(Myiarchus swainsoni) migration postulated by Joseph et al.
(2003). Furthermore, general surveys concerning geographic
distribution (Chesser 1994, 1997, Hayes et al. 1994, Joseph
and Stockwell 2000) and seasonality (Cueto and Lopez de
Casenave 2000a, Malizia 2001, Jahn et al. 2002, Codesido and
Bilenca 2004) of migrant landbirds in South America as well as
detailed descriptions of the geographic distribution of several
bird species (Marantz and Remsen 1991, Chesser and Marı́n
1994, Cardozo da Silva 1995, Capllonch and Lobo 2005) have
been published in the last 15 years. However, no parallel ad-
vances in the knowledge of population dynamics and habitat
use of Neotropical austral migrant species have been reported
(Stotz et al. 1996).

In order to understand the causes of variation in the
abundance of bird populations, it is essential to consider
the intrinsic, demographic characteristics of populations (e.g.,
birth and death rates, migration), along with external fac-
tors such as food supply, interspecific competition, or preda-
tors, given that the latter factors would constitute the ultimate
causes of year-to-year or between-site variation in bird popula-
tions (Newton 1998). Several authors have reported important
changes in population abundance of North American migra-
tory birds (Sauer and Droege 1992, James et al. 1992) in undis-
turbed (Holmes and Sherry 2001) as well as disturbed habitats
(Robbins et al. 1989, James et al. 1996). These studies have
shown how several environmental factors may act to make bird
population sizes fluctuate. For example, breeding success of
Black-throated Blue Warblers (Dendroica caerulescens) is as-
sociated with increases in the abundance of food resources
resulting from the positive phase of the El Niño-Southern
Oscillation (ENSO) event (Sillet et al. 2000). Precipitation
anomalies also associated with ENSO promote cascading ef-
fects on marine and mainland ecosystems of western South
America (Jaksic 2001). For example, population sizes of Dar-
win’s finches increased by an order of magnitude (Gibbs and
Grant 1987, Grant and Grant 1987), and individuals bred more
successfully after wet years associated with El Niño on the

Galápagos Islands (Grant et al. 2000). Landbird assemblages
in semiarid Chile also reached maximum richness and density
after El Niño events (Jaksic and Lazo 1999). Effects of ENSO
on the biota of areas located to the east of the Andes are, by
contrast, less known.

Birds may be viewed as possessing an internal image or
template of what constitutes a suitable habitat, based on several
“habitat cues” (e.g., vegetation structure, floristic composition)
that provide information on food abundance and availability
of feeding or nesting sites (Wiens 1989). The identification
of habitat cues permits a better understanding of bird-habitat
relationships for the development of conservation and man-
agement strategies for bird populations (Verner et al. 1986).
Many Nearctic-Neotropical migrant landbirds use forests in
their breeding range although they are habitat generalists in
their wintering range (Hagan and Johnston 1992). In contrast,
Neotropical austral migrant landbirds generally breed in open
or scrubby habitats (Chesser 1994) and appear to show little
habitat specificity on their winter ranges (Stotz et al. 1996).
In east-central Argentina, Neotropical austral migrants select
woodlands with more complex vegetation structure (Cueto
and Lopez de Casenave 2000b), in part because these habi-
tats offer more foraging microhabitats (Cueto and Lopez de
Casenave 2002). Migrant landbirds might show a similar pat-
tern of habitat use in the central Monte desert (Cueto et al.
2006).

Here we assess population fluctuations of several Neotrop-
ical austral migrant bird species in the main habitats of the
central Monte desert—open woodlands of Prosopis flexuosa
and Larrea cuneifolia shrublands—in order to determine pat-
terns of habitat use and the effect on population dynamics of
wet and dry periods across 10 years. Furthermore, we discuss
the role of ENSO phases on bird population changes in the
central Monte desert.

METHODS

BIRD SPECIES AND STUDY SITE

In the Neotropical region, there are at least four migra-
tory bird systems (Joseph 1997). We follow the classifica-
tion proposed by Joseph (1997), focusing on South American
Temperate-Tropical (hereafter SATT) and South American
Cool-Temperate (hereafter SACT) Migration Systems. In
Argentina, SATT is composed of species that breed in tem-
perate zones of the country and spend the austral winter in
the warm, humid tropical latitudes of South America. Bird
species within SACT, in turn, breed in cool-temperate zones
of south and central Argentina and spend the austral winter
in northern Argentina, southern Bolivia, southern Brazil, and
Paraguay. Migrant status of birds at our study site was deter-
mined using records on species occurrences taken seasonally
over more than a decade (Marone 1992, Lopez de Casenave
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FIGURE 1. Geographical extent of the Monte desert (shaded area) in
South America in which migrant landbirds were studied (1985–1988;
1993–1998). The white circle (labeled Ñ) indicates the location of the
Ñacuñán Reserve.

2001). Migrant species were assigned to SATT or SACT fol-
lowing Joseph (1996, 2003).

We use in this study the name Serpophaga griseiceps
(Gray-crowned Tyrannulet). This corresponds to an unde-
scribed species of Serpophaga tyrannulet that Straneck (1993)
considered to S. griseiceps (Herzog and Mazar Barnett 2004).
Although Straneck’s revalidation of the taxon appears to be
unsubstantiated, and the assignment of the taxon name could
be invalid, both his description of plumage and spectrograms
of vocalizations coincide with those of individuals observed
in our study site. Thus, we are presenting here population
trends and habitat use for a taxon that awaits formal descrip-
tion (Herzog and Mazar Barnett 2004).

We conducted our study at the Biosphere Reserve of
Ñacuñán (34◦03′S, 67◦54′W), located in the central Monte
desert, Argentina (Fig. 1). The landscape of the reserve is
mainly an open woodland intersected by variably sized tracts
of shrubland. The open woodland is a matrix of nonthorny tall
shrubs (mainly Larrea divaricata), with thorny trees (Prosopis

flexuosa and Geoffroea decorticans) and thorny tall shrubs
(Capparis atamisquea and Condalia microphylla; Marone
1991, Milesi et al. 2002). Nonthorny tall shrubs (Larrea
cuneifolia) dominate the shrubland, with a low cover of thorny
trees and thorny tall shrubs (Marone 1991, Milesi et al. 2002).
Grass cover (e.g., Pappophorum spp., Trichloris crinita, Se-
taria leucopila, Sporobolus cryptandrus, Digitaria califor-
nica, Aristida spp.) is similar in both habitat types. The open
woodland has higher vertical complexity (three vegetation
strata) than the shrubland (two strata; Marone 1991). Climate
is dry and temperate, with hot summers and cold winters. On
average, >75% of annual rainfall (349 mm, n = 31 years) oc-
curs during the growing season (October–March). For a com-
plete description of the study area, see Lopez de Casenave
(2001).

BIRD SAMPLING

We sampled bird populations in austral spring (October–
November) during two periods: 1985–1988 and 1993–1998,
and estimated bird abundance using the variable-width strip
transect method (Emlen 1977). For each species, we defined a
trailside strip narrow enough to permit detection of cues (e.g.,
songs, calls, and sightings) produced by birds. Strip width was
set for each species as the distance from the trail at which
detection of all cues begins to decline (list of widths will be
furnished upon request). Birds were counted in 200 m–long
transects established in both the open woodland (three tran-
sects in 1993 and four in other years) and the shrubland (four
transects in 1985–1988 and three in 1993–1998). Sampling
was not conducted under inclement weather (Verner 1985).
We recorded the presence of individuals (using visual or aural
cues) on both sides of the survey trail during the first four hours
after sunrise (Verner 1985). Only birds using the sampling area
were recorded (i.e., birds that flew across the strip transect were
not included). In each year of sampling, each transect was sur-
veyed several times (4–10 surveys), alternating the order of
sampling of transects on successive days. Transects in both
habitat types were surveyed on the same days. Abundances
obtained in all surveys of each transect were averaged to ob-
tain the bird density per transect for each year (Emlen 1977).
Therefore, we used as a replicate the average density of each
transect, avoiding temporal pseudoreplication for statistical
purposes. Bird counts for 1985–1988 were recalculated from
Marone (1990).

RAINFALL PATTERNS

Precipitation data were available from the weather station
maintained in the Reserve of Ñacuñán since 1972. We con-
sidered wet or dry years to be those with annual rainfall one
standard deviation respectively above or below the average an-
nual rainfall of the 31-year period of climatic data for Ñacuñán
Reserve (Ropelewski and Folland 2000).
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TABLE 1. Species composition and mean annual breeding density (1985–1988; 1993–1998; average ± SD) of South American Temperate-
Tropical (SATT) and South American Cool-Temperate (SACT) Neotropical austral migratory systems. Birds were counted in the main habitat
types of the Ñacuñán Reserve, central Monte desert, Argentina (open woodland of Prosopis flexuosa, and Larrea cuneifolia shrubland).
Dashes indicate the absence of a species.

Migratory Open woodland Shrubland
Species Family system (individuals ha−1) (individuals ha−1)

White-crested Elaenia Elaenia albiceps Tyrannidae SATT 0.1 ± 0.1 0.07 ± 0.10
Southern Scrub-Flycatcher Sublegatus modestus Tyrannidae SATT 0.02 ± 0.04 —
Crowned Slaty-Flycatcher Griseotyrannus aurantioatrocristatus Tyrannidae SATT 0.09 ± 0.10 0.02 ± 0.03
Fork-tailed Flycatcher Tyrannus savana Tyrannidae SATT 0.002 ± 0.005 —
Swainson’s Flycatcher Myiarchus swainsoni Tyrannidae SATT — 0.004 ± 0.010
Pale-breasted Spinetail Synallaxis albescens Furnariidae SACT 0.2 ± 0.2 0.04 ± 0.05
Gray-crowned Tyrannulet Serpophaga griseiceps Tyrannidae SACT 1.6 ± 0.5 0.3 ± 0.2
Black-crowned Monjita Xolmis coronatus Tyrannidae SACT 0.01 ± 0.01 0.02 ± 0.04
White-tipped Plantcutter Phytotoma rutila Cotingidae SACT 0.2 ± 0.1 0.01 ± 0.03
House Wren Troglodytes musculus Troglodytidae SACT 0.2 ± 0.2 0.03 ± 0.05
White-banded Mockingbird Mimus triurus Mimidae SACT 0.3 ± 0.2 0.05 ± 0.06
Cinnamon Warbling-Finch Poospiza ornata Emberizidae SACT 0.9 ± 0.8 0.6 ± 0.5

STATISTICAL ANALYSES

We used two-way analysis of variance to assess differences in
both SATT and SACT abundance among habitat types, years,
and the interaction of habitat and year. Given that we had an
unequal number of replicates per cell, we used the Type III
method to compute the sum of squares (Shaw and Mitchell-
Olds 1993). Comparisons of treatments after ANOVA were
performed using the Kramer modification of Tukey’s test (Day
and Quinn 1989). Raw data were square root transformed (Zar
1996). In order to maintain the experimentwise error rate,
we did not analyze year-to-year abundance variations between
habitats at the species level. Had we analyzed such information
by adjusting alpha levels (Rice 1989), we would have reduced
statistical power of the test due to small sample size, making it
impossible to reject any null hypothesis for the single-species
analyses. Thus, abundance fluctuations at the species level
were assessed only through exploratory data analyses.

We evaluated the relationship between total density of
each migrant group (i.e., the sum of open woodland and shrub-
land densities) and total precipitation from 1 October of the
year preceding transect counts through 30 September of the
year of bird sampling. By doing this, we included the rainfall
of the previous growing season (October–March) in the total
precipitation value prior to bird counts. We used simple regres-
sion analysis to test the relationships among these variables.
Residuals of regression were screened for normality and highly
influential outliers (defined as cases with a Cook’s distance in
excess of ± 2.0; Cook and Weisberg 1982). When such a case
was detected, the analysis was repeated omitting the outlier,
and results reported. Descriptive statistics represent averages
± SD. All statistical analyses were conducted using Statis-
tica Version 6.0 (StatSoft 2001), with significance accepted at
P ≤ 0.05.

RESULTS

Five species of the Tyrannidae composed SATT (Table 1),
although two dominated numerically: the Crowned
Slaty-Flycatcher (Griseotyrannus aurantioatrocristatus) and
White-crested Elaenia (Elaenia albiceps; 34% and 58% of the
overall annual average breeding density, respectively). Other
species were less abundant or of more sporadic occurrence at
the reserve (Southern Scrub-Flycatcher, Sublegatus modestus,
6%; Swainson’s Flycatcher, Myiarchus swainsoni, 1%; and the
Fork-tailed Flycatcher, Tyrannus savana, <1%). SATT den-
sity in the open woodland was higher than in the shrubland
(F1,53 = 8, P < 0.01; Fig. 2A), and there was no statistical
difference among years (F9,53 = 1.4, P = 0.22), although we
observed an increase in the density of this group between 1993
and 1995 (Fig. 2A). The habitat × year interaction was not
statistically significant (F9,53 = 1, P = 0.46). The most com-
mon SATT species, the Crowned Slaty-Flycatcher and White-
crested Elaenia, had similar patterns of habitat use. They were
more abundant in the open woodland, although the latter had
a higher density in the shrubland during 1995 (Fig. 3).

Seven species from six different families composed SACT
(Table 1). The most abundant species of this group were
the Gray-crowned Tyrannulet (S. griseiceps) and Cinnamon
Warbling-Finch (Poospiza ornata; 43% and 33% of the overall
annual average breeding density, respectively). Other species
in the group were less abundant (White-banded Mocking-
bird, Mimus triurus, 7%; Pale-breasted Spinetail, Synallaxis
albescens, 6%; White-tipped Plantcutter, Phytotoma rutila,
6%; and House Wren, Troglodytes musculus, 5%) or rare
(Black-crowned Monjita, Xolmis coronata, <1%). SACT den-
sity differed between habitats, being higher in open woodland
than in shrubland (F1,53 = 151, P < 0.01; Fig. 2B). This
group also showed statistically significant density fluctuations
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FIGURE 2. Annual breeding density values (average ± SD) of (A)
South American Temperate-Tropical and (B) South American Cool-
Temperate Neotropical austral migrant landbirds in open woodland
and shrubland at Ñacuñán Reserve, central Monte desert, Argentina
(1985–1988; 1993–1998). Note that vertical axes differ in scale be-
tween graphs.

among years (F9,53 = 8.7, P < 0.01; Fig. 2B). The interac-
tion between habitat and year was not statistically significant
(F9,53 = 1.6, P = 0.13). Densities in 1994 were lower in both
habitats relative to that in the other years (Kramer modifica-
tion of Tukey’s test, P < 0.05; Fig. 2B). In subsequent years,
the density increased but did not reach the relatively high val-
ues of the years before 1994. At the species level, all SACT
species had higher densities in open woodland than in shrub-
land (Fig. 4) and experienced a density decline in 1994, with
the exception of the White-tipped Plantcutter, which showed
a moderate density decline, and the Pale-breasted Spinetail,
which increased in abundance during that year. The Cinnamon
Warbling-Finch, White-banded Mockingbird, and House Wren
were absent on transects during 1994, while the Gray-crowned
Tyrannulet showed the lowest breeding density records in that
year out of the 10 years of the study. After 1994, the Gray-
crowned Tyrannulet and Pale-breasted Spinetail increased in
density to levels similar to those of the years before 1994 (al-
though the latter species only during 1996 and 1997), while the
other species were less abundant or were not recorded (e.g.,
House Wren; Fig. 4D).

During this study, there were two wet years (1985 and
1997) and four dry years (1986, 1988, 1993, and 1994) at

FIGURE 3. Annual breeding density values of the (A) White-crested
Elaenia and (B) Crowned Slaty-Flycatcher, the most common South
American Temperate-Tropical Neotropical austral migrant landbird
species in open woodland and shrubland at Ñacuñán Reserve, central
Monte desert, Argentina (1985–1988; 1993–1998). Note that vertical
axes differ in scale between graphs.

Ñacuñán (Fig. 5). According to simple regression analyses,
SATT and SACT total breeding densities were not associated
with previous annual rainfall (r2 = 0.2, F1,8 = 2.3, P = 0.17
and r2 = 0.1, F1,8 = 0.9, P = 0.37, respectively; Fig. 6). How-
ever, residual analysis for SACT indicated that 1998 was an
outlier for previous annual rainfall (1998 Cook’s distance =
2.6). This year could be an outlier because bird populations
suffering a 1994 decline may have had a time lag in their re-
sponse to a high rainfall increase during 1997 (e.g., see House
Wren, White-banded Mockingbird, and Cinnamon Warbling-
Finch in Fig. 4D–F). When the 1998 datum was omitted from
the simple regression analysis, SACT total breeding density
was significantly positively related to previous annual rainfall
(r2 = 0.5, F1,7 = 7.8, P = 0.03).

DISCUSSION

The two South American landbird migration systems stud-
ied demonstrate remarkable differences in several regards.
Tyrannidae species compose SATT, whereas in SACT, only



NEOTROPICAL AUSTRAL MIGRANT LANDBIRDS 75

FIGURE 4. Annual breeding density values of the (A) Pale-breasted Spinetail, (B) Gray-crowned Tyrannulet, (C) White-tipped Plantcutter,
(D) House Wren, (E) White-banded Mockingbird, and (F) Cinnamon Warbling-Finch—the most common South American Cool-Temperate
Neotropical austral migrant landbird species in open woodland and shrubland at Ñacuñán Reserve, central Monte desert, Argentina (1985–
1988; 1993–1998). Note that vertical axes differ in scale among graphs.

two of seven species come from this family. This taxonomic
difference could have effects on species population abundance
in both groups. All SATT species depend mainly on insects for
food; in contrast, several SACT species depend on different
food types. Among the most common bird species in SACT
are a seedeater (the Cinnamon Warbling-Finch), an herbivore-
frugivore (the White-tipped Plantcutter), and an omnivore (the
White banded Mockingbird; Canevari et al. 1991). Thus, fu-
ture research on the food resources used by SATT and SACT
species may prove to be a fruitful line of research toward
explaining the notable differences in abundance and the con-
trasting population trends between both migrant groups.

Two of five species that form SATT in Ñacuñán (the
White-crested Elaenia and Crowned Slaty-Flycatcher) were
abundant in most years, whereas the remaining three species
reached low densities or were only occasionally recorded. With
the exception of the Black-crowned Monjita, SACT species
were common in spring–summer, and all species bred in

Ñacuñán (Mezquida and Marone 2001). Among SATT species,
the White-crested Elaenia and Swainson’s Flycatcher did not
breed at Ñacuñán (Mezquida 2002) and may have used the re-
serve as a stopover site. The main breeding area of the White-
crested Elaenia is located in Patagonian forests (Canevari
et al. 1991), and at Ñacuñán, individuals of this species are
commonly observed during spring. They appear abruptly for
a few weeks and soon diminish noticeably in number and
disappear after spring (LdeC, pers. obs.). The Crowned Slaty-
Flycatcher was the only abundant SATT species recorded dur-
ing the study period that exhibited high breeding success at
Ñacuñán (Mezquida and Marone 2001).

Both groups of Neotropical austral migratory birds also
differed in population trends. Birds within SACT showed
breeding density fluctuations that related positively with previ-
ous annual rainfall, but SATT birds did not. Lower abundance
of SACT species was observed especially during the second
year of a two-year drought (1993 and 1994), suggesting that
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FIGURE 5. Annual rainfall anomalies at Ñacuñán Reserve, central
Monte desert, Argentina (1984–1998). Values are expressed in stan-
dard deviations from the average of the 31-year period of climatic data
at Ñacuñán Reserve. Wet or dry years were those with annual rainfall
respectively above or below one standard deviation (dashed lines)
of the mean. The black line below years indicates when Neotropical
austral migrant landbirds were sampled at Ñacuñán.

dry conditions persisting for more than one year could have
a greater negative impact on populations of SACT species.
That the density of SACT in 1986 did not diminish (as in
1993) despite annual rainfall in that year being similarly low
to that of 1993 or 1994 supports this idea. Furthermore, the
effect of the 1993–1994 drought period on SACT species
appears to have lasted until the end of our study in 1998.
Population abundance of SACT species other than the Gray-
crowned Tyrannulet did not return to values similar to those
previous to 1994, suggesting a low capacity of most SACT
species to recuperate abundances after a potentially severe
climatic perturbation. This delay could be related to repro-
ductive constraints. For example, after two years of moderate
or no breeding (1995–1996 and 1996–1997), the Cinnamon
Warbling-Finch returned to breed in substantial numbers at
Ñacuñán in the wet 1997–1998 breeding season (Mezquida
and Marone 2003). However, nest success of this and another
SACT species, the White banded Mockingbird, were very low
due mainly to nest predation (8.4% and 9.6%, respectively;
Mezquida and Marone 2001), supporting the hypothesis that
density recovery of SACT species is constrained at the repro-
ductive stage. In contrast to SACT, SATT species abundance
was not associated with rainfall patterns. In sum, population
cycles of SACT species appear to be more tightly associated
with local conditions than those of SATT species, possibly
because the abundances of the latter are more affected by pro-
cesses occurring in other parts of their annual range, such as
the wintering grounds.

Large-scale climate patterns have important effects on
terrestrial ecosystems (Stenseth et al. 2002). For example, the
ENSO event appears to govern a portion of rainfall anomalies
in western South America, where wetter conditions occur dur-
ing El Niño phases and drier conditions during La Niña phases
(Holmgren et al. 2001). Such fluctuations often markedly af-
fect island and mainland bird assemblages in this part of South
America (Grant and Grant 1987, Jaksic and Lazo 1999). Nev-

FIGURE 6. Relationship between total breeding density (i.e., the
sum of open woodland and shrubland breeding densities) of (A)
South American Temperate-Tropical and (B) South American Cool-
Temperate Neotropical austral migrant landbirds and previous annual
rainfall (from 1 October of the year preceding transect counts through
30 September of the year of sampling) at Ñacuñán Reserve, central
Monte desert, Argentina. Note that vertical axes differ in scale be-
tween graphs. Numbers next to each data point indicate the years when
Neotropical austral migrant landbirds were sampled at Ñacuñán.

ertheless, we did not find any relationship between annual
rainfall at Ñacuñán and El Niño or La Niña phases. Although
two El Niño (1986–1987 and 1997–1998) and one La Niña
(1988–1989) events occurred while we studied bird population
dynamics at Ñacuñán, annual rainfall was not in close agree-
ment with the anomalies expected by the ENSO model. Our
results are consistent with the conclusions of Compagnucci
et al. (2002), who showed that, at regional scales, wet and dry
periods are not strongly associated with El Niño or La Niña
events in west-central Argentina. Although the ENSO signal
may be less clear on the east than on the west side of the An-
des, the hypothesis of large-scale climatic phenomena—other
than ENSO—influencing SACT bird species abundance in the
central Monte desert cannot easily be rejected. The major mois-
ture sources east of the Andes in austral South America are the
equatorial-tropical South Atlantic Ocean as well as the Brazil-
ian humid forests (Wang and Paegle 1996). A South American
tropical-subtropical climatic connection seems to be the result
of a meridional low-level jet east of the Andes, which enhances
the influx of moisture to subtropical Argentina (Nogués-Paegle
and Mo 1997, Saulo et al. 2000, Doyle and Barros 2002).
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Whether these oceanic-atmospheric connections are responsi-
ble for rainfall anomalies at Ñacuñán and ultimately for SACT
density variations requires further study.

Migrant SATT and SACT species showed similar patterns
of habitat use: both were more abundant in open woodland
than in shrubland. The open woodland offers more nesting
sites than the shrubland because birds rarely use Larrea spp.
shrubs (Mezquida 2004) for nesting, in spite of its high avail-
ability in both habitat types (Marone 1991). Instead, they in-
tensively use the tree Geoffroea decorticans (Mezquida 2002,
2004), which is more common in the open woodland (Marone
1991). The Crowned Slaty-Flycatcher used that tree exclu-
sively for nesting (Mezquida 2002), and 95% and 57% of the
nests constructed by the Gray-crowned Tyrannulet and Cin-
namon Warbling-Finch, respectively, were also on Geoffroea
decorticans (Mezquida and Marone 2000, Mezquida 2004).
Therefore, the nesting requirements of some Neotropical aus-
tral migrants may be a central cause of the habitat use patterns
reported here. However, availability of food and foraging sites
could also contribute to the pronounced habitat partitioning
by migrant landbird species in Ñacuñán. For example, the
Crowned Slaty-Flycatcher is an aerial insectivore that uses tall
trees as a perch for passive searching for prey (Lopez de Case-
nave et al. 1998, Lopez de Casenave et al. 2008). Birds forag-
ing on vegetation (e.g., the Gray-crowned Tyrannulet,White-
crested Elaenia, Pale-breasted Spinetail,House Wren; Lopez
de Casenave et al. 2008) may also find more foraging sites in
open woodland because there are more vegetation strata than
in shrubland. The White-tipped Plantcutter is an arboreal her-
bivorous species which feeds heavily on leaves and buds of
Prosopis flexuosa and Geoffroea decorticans (Lopez de Case-
nave et al. 2008). Thus, differences in food abundance between
habitats could also explain the pattern of habitat use of these
species.

Knowledge of the habitat requirements of Neotropical
austral migrants could provide important information for
the development of effective conservation plans for arid and
semiarid landscapes of Argentina. Current degradation of
Argentinean dry forests is so pronounced that their demise
is considered one of the most serious ecological catastrophes
in South America (Redford et al. 1990). More than 70% of
the 700 000 km2 of woody vegetation in arid and semiarid
Argentina has been lost due to conversion to agriculture,
livestock production, logging, and fire (Mateucci et al. 1999).
Livestock production and logging continue to affect vegetation
structure in the fields around Ñacuñán (Asner et al. 2003), lead-
ing to structural simplification of the landscape (Roig 1982).
A similar pattern of woodland use has been recorded in other
Monte desert areas (Villagra et al. 2004). Taking into account
human land use in this ecosystem, Neotropical austral mi-
grants could be facing a grim future in the Monte desert. Thus,
it will be important to pay close attention to bird population
trends in this arid landscape as well as on their winter ranges.

Future research on bird migration in South America needs
to focus on the mechanisms underlying the population trends
of Neotropical austral migrants (Jahn et al. 2006). In the cen-
tral Monte desert, we still need information on the demography
and site fidelity of SATT and SACT species as well as on the
population connectivity between breeding and wintering ar-
eas. Knowledge of where these populations spend the winter
could be very important, because El Niño promotes dramatic
increases in rainfall in northeastern Argentina, southeastern
Brazil and Paraguay but drought conditions in the wet tropics
of South America (Holmgren et al. 2001). Thus, ENSO phases
could have notable and different consequences for SATT or
SACT populations in their wintering areas. Furthemore, long-
term monitoring of these migrant populations in the central
Monte desert could help us to understand how biological sys-
tems respond to current and future challenges—such as climate
change—facing our planet.
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