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Abstract. We present the first quantitative comparative study between current (2006—2008) distributions
of landbird and those recorded prior to the massive planting of transgenic soy beans in the Pampas of central
Argentina (Narosky and Di Giacomo 1993). We surveyed landbirds along transects covering 23 counties of
Buenos Aires province. To allow a comparison between our observations and those of Narosky and Di Giacomo,
we used the number of counties in which each species was recorded as an estimate of current and past distributions.
We found grassland and wetland specialists in significantly fewer counties than did Narosky and Di Giacomo
(P < 0.05), while habitat generalists and woodland specialists showed no significant change. The earlier study,
however, covered a longer period of time, which could explain the reduction of wetland dwellers as a result of
variation in the supply of temporary water bodies. The decreased area of occupancy of grassland specialists, on
the other hand, may reflect the reduction of native grasslands due to increased agricultural cultivation, particu-
larly in the Rolling Pampa, where agricultural expansion has left few remnant grasslands and we did not detect
three formerly common grassland specialists, Hymenops perspicillatus, Embernagra platensis, and Pseudo-
leistes virescens. These findings emphasize the need for conservation actions to support populations of grassland
bird in the Pampas.

Keywords: — agricultural intensification, agroecosystem, grassland birds, Pampas, Argentina.

Cambios en la Distribucion de Especies de Aves Terrestres en
Agroecosistemas del Centro de Argentina

Resumen. Ofrecemos el primer estudio cuantitativo comparado de las distribuciones actuales de especies
de aves terrestres (2006—2008) con respecto a las distribuciones conocidas para dichas especies en la Pampa
del centro de Argentina antes de la introduccion masiva de cultivos de soja transgénica en la region (Narosky y
Di Giacomo 1993). Los muestreos de aves terrestres fueron conducidos a lo largo de transectas que cubrieron
23 partidos de la provincia de Buenos Aires. Para poder comparar nuestras observaciones con las correspondi-
entes al estudio de Narosky y Di Giacomo, usamos el area de ocupacion (numero de partidos) en el cual cada
especie fue registrada como una estimacion de su rango de distribucion presente y pasado. Las aves especial-
istas de pastizales y de humedales fueron registradas en un menor nimero de partidos que con respecto al
estudio de Narosky y Di Giacomo (P < 0.05); no se registraron cambio significativos en la distribucion de las
aves generalistas de habitat ni en las especialistas de arboleda. Debe destacarse que los datos acumulados en el
estudio de Narosky y Di Giacomo cubrieron un lapso de tiempo mas extenso que nuestro estudio, de modo que
la reduccion observada en el area de ocupacion de las especialistas de humedales simplemente podria reflejar
la menor oferta y distribucion de cuerpos temporales de agua requeridos por estas especies durante el breve
periodo cubierto por nuestro estudio. Por el contrario, la reduccion observada en el drea de ocupacion de las
especialistas de pastizales podria reflejar la retraccion de los pastizales naturales como resultado del aumento
de la cobertura de los cultivos anuales, en particular para la Pampa Ondulada, donde la extension agricola
ha dejado pocos pastizales remanentes, y tres especialistas de pastizales anteriormente comunes (Hymenops
perspicillatus, Embernagra platensis y Pseudoleistes virescens) no fueron registradas en nuestros muestreos.
Estos resultados demuestran la necesidad de impulsar acciones concretas de conservacion sobre las especies
de pastizales de la Pampa Argentina.
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LANDBIRD DISTRIBUTIONS IN CENTRAL ARGENTINA

INTRODUCTION

Agricultural practices have led to changes in land-use pat-
terns and landscape structure worldwide (Aide and Grau
2004, Foley et al. 2005), affecting the biodiversity of rural
landscapes and causing the decline of many species (Donald
etal. 2001, 2006, Benton et al. 2003, Askins et al. 2007). Bird
assemblages are sensitive to such changes, even though each
species may respond differently, depending on its life history
and degree of habitat specialization (Warner 1994, McLaugh-
lin and Mineau 1995, Robinson and Sutherland 2002, Bird-
Life International 2004, Rodriguez-Estrella 2007, Herzon et
al. 2008).

Land-use practices in the Pampas of central Argentina
have modified the original grasslands in a relatively short pe-
riod (Soriano et al. 1991, Krapovickas and Di Giacomo 1998,
Ghersa and Leon 1999, Bilenca and Minarro 2004). Crops
were introduced ~150 years ago and quickly became a ma-
jor disturbance factor. By the beginning of the 20th century,
several specialized grassland birds reported from Buenos Ai-
res province by early naturalists (Doering and Lorentz 1879,
Barrows 1883, Holmberg 1883/1884) had already experi-
enced range shifts in the region. Species exemplifying these
shifts include the Saffron-cowled Blackbird (Xanthopsar fla-
vus; Fraga et al. 1998) and the Strange-tailed Tyrant (4lectru-
rus risora; Di Giacomo and Di Giacomo 2004; see also Di
Giacomo et al. 2007, BirdLife International 2008, Codesido
and Fraga 2009), which used to occur in Buenos Aires prov-
ince but are now restricted to the grasslands of northern Ar-
gentina. In Buenos Aires province, the distributions of other
grassland birds, like the Pampas Meadowlark (Sturnella de-
filippii; Tubaro and Gabelli 1999, Fernandez et al. 2003) and
the Black-and-white Monjita (Heteroxolmis dominicanus;
Fraga 2003), have also contracted considerably. On the other
hand, the introduction of trees in the Pampas around houses
and as woodlots to shade cattle was followed by the expan-
sion of species such as the Rufous Hornero (Furnarius rufus)
and the Monk Parakeet (Myiopsitta monachus), among others
(Daguerre 1936).

During the last two or three decades, cattle and sheep
raising in the Pampas has been progressively restricted to mar-
ginal areas, and natural rangelands and pastures have been
replaced by crops (Baldi and Paruelo 2008). Agricultural ex-
pansion has been led by the soybean (Glycine max), which
quickly became the region’s main crop (Aizen et al. 2009). In
1996, a transgenic cultivar of soybean resistant to glyphosate
was introduced on the market and rapidly adopted by farmers,
greatly increasing the area planted with soybean (Martinez-
Ghersa and Ghersa 2005, Aizen et al. 2009).

The effects on biodiversity of these recent changes in ag-
ricultural practices have stimulated new studies in Argentina
(Bilenca et al. 2007, Filloy and Bellocq 2007, Codesido et al.
2008, Schrag et al. 2009). A program of monitoring species
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richness of birds across a vast region covering part of the phy-
togeographic provinces of the Pampas and the Espinal savanna
showed that the number of species was positively correlated
with cover of native vegetation and negatively correlated
with agricultural use (Schrag et al. 2009). In the Pampas, the
abundance of 20 species was significantly correlated with the
percentage of cropland. Responses were mostly negative but
some were positive responses of bird populations to increas-
ing intensity of crop production along an agricultural gradient
(Filloy and Bellocq 2007).

In spite of these new insights about the effects of agri-
cultural practices on the avifauna of the Pampas, there are no
studies comparing changes in bird assemblages with baseline
data, probably because this kind of information is lacking for
many parts of the Pampas (Schrag et al. 2009). However, a
comprehensive study with records of bird distributions prior
to these recent changes in agricultural practices is available
for Buenos Aires province in central Argentina, allowing for
a comparison of at least this part of the Pampas (Narosky and
Di Giacomo 1993). In this paper, we present the first quantita-
tive comparative study of current (2006-2008) distributions
of land birds in relation to those recorded prior to the mas-
sive planting of transgenic soy beans in Buenos Aires prov-
ince (1938—-1993; Narosky and Di Giacomo 1993), and we
discuss how changes in bird communities may be linked to
documented changes in land-use practices during the interval
between these two studies.

METHODS

STUDY AREA

Our study focused on three ecological units within the Pampas
of Buenos Aires province (307 571 km?), in central Argentina,
the Rolling, Flooding, and Southern Pampas, which differ in
geomorphology, soil, drainage, physiography, and vegetation
(Leon 1991, 33°-41° S and 57°-63° W; Fig. 1a). These units
also differ in land-use patterns (LART-MAAyP 2004; Fig.
la): whereas agriculture has replaced more than 75% of the
native vegetation in the Rolling Pampa, most of the Flooding
Pampa remains as grassland (>85%). In the Southern Pampa
the production system is have a mixed agriculture and animal
husbandry. In the Rolling Pampa, summer crops [soybean and
maize (Zea mays)] are predominant, whereas in the Southern
Pampa winter crops, i.e., wheat (Triticum aestivum) prevail
(INDEC 2006). The region’s mean annual temperature varies
from 13 °C in the south to 17 °C in the north; its mean annual
precipitation averages ~950 mm (Fig. 1b).

BIRD SAMPLING

We surveyed for land birds along 18 transects lying along sec-
ondary and tertiary roads (six transects in each ecological
unit) covering 23 partidos or counties of Buenos Aires prov-
ince. Each transect was 20 km long, with permanently marked
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FIGURE 1.

Detail of the study area (Buenos Aires province, Argentina) indicating (a) land-use cover types and limits of both the coun-

ties included in our comparative study and the ecological units considered in our analysis (Rolling Pampa, Flooding Pampa and Southern
Pampa), and (b) histograms with annual rainfall recorded 1938—1993 at three locations: Pergamino (Rolling Pampa), General Belgrano
(Flooding Pampa), and Tandil (Southern Pampa); arrows indicate average annual rainfall during our bird surveys (2006-2008). Land-use
cover extracted from LART-MA AyP (2004); rainfall data provided by the Servicio Meteorologico Nacional.

survey points located every kilometer. The same observer
(MC) sampled each transect with point counts (Bibby et al.
2000) four times between 2006 and 2008, twice in summer
during the austral breeding season (January—February) and
twice in winter, during the nonbreeding season (July—August).
Counts were carried out in the morning, 3 hr after dawn, and
in the evening, during the last 3 hr before sunset. For 5 min, all
land birds seen or heard within a 200-m radius around each
point were identified and counted, resulting in a sampling
effort of 7200 min (1440 point counts). We categorized all
species as either habitat specialists (i.e., species that nest
exclusively in grasslands, wetlands, woodlands, croplands,

or peridomestic areas) or habitat generalists (species that
nest in more than one habitat), according to Narosky et al.
(1983), Narosky and Salvador (1998), de la Pefia (2005), and
Cozzani and Zalba (2009).

DATA ANALYSIS

We compared our bird-distribution data with baseline data
reported by Narosky and Di Giacomo (1993), who provided
distributional data for each species within the province
of Buenos Aires at the level of the county. Narosky and Di
Giacomo compiled data from 1938 to 1993 on the basis of per-
sonal observations, published sources, museum specimens,
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and field reports provided by experienced birdwatchers. To
compare our observations with the results of Narosky and Di
Giacomo, we used the number of counties in which each spe-
cies occurs as an estimate of its area of occupancy (Gaston
1994), reflecting the current and past range of each species in
the study area.

Given that our methods and those of Narosky and Di
Giacomo differ in several aspects, we took precautions so that
comparisons of the two datasets would be valid (Peh 2007).
First, we restricted our comparative analyses to resident
land birds, excluding migratory species whose distributions
among years may be variable and opportunistic (Peh 2007).
Next, we considered only species categorized as “abundant”
or “common” by Narosky and Di Giacomo. The exclusion of
rare species allowed us to avoid the problems involved with
detecting rare species (Peh 2007). Abundant and common
species are easily observed in agroecosystems, so the bias for
these species should be minimal (Mgller and Jennions 2001)
and the distributional data obtained from Narosky and Di
Giacomo should be reliable. In addition, our sampling within
each county (>200 min) was sufficient to reveal >95 % of all
common or abundant land birds (M. Codesido, unpubl. data),
also providing reliable data on the presence of these species
in each county.

To estimate general changes in the area of occupancy, we
computed the absolute difference in the number of counties in
which each species was recorded by us and by Narosky and Di
Giacomo. Then, for each category of nesting birds (i.e., gen-
eralists, grassland, wetland, and woodland species), we com-
pared the number of counties with the Wilcoxon test for paired
samples (Siegel and Castellan 1988).

RESULTS

We detected all of the 49 resident species of land birds re-
corded as abundant or common by Narosky and Di Giacomo
in at least one ecological unit covered by our surveys (Table 1).
The number of common and abundant species we found in
each year and ecological unit remained similar. We recorded
45 species in the Rolling Pampa (44 in 2006/2007 and 41
in 2007/2008), 46 in the Flooding Pampa (45 in 2006/2007
and 44 in 2007/2008), and 46 in the Southern Pampa (45 in
2006/2007 and 45 in 2007/2008). Despite the similarity in the
total number of species in each habitat, some common spe-
cies reported by Narosky and Di Giacomo were absent from
certain ecological units, according to our sampling. The Spec-
tacled Tyrant (Hymenops perspicillatus), Great Pampa-Finch
(Embernagra platensis), and Brown-and-Yellow Marshbird
(Pseudoleistes virescens) are grassland specialists reported by
Narosky and Di Giacomo as common in all ecological units.
In our surveys these species were absent from the Rolling
Pampa, the unit with the region’s most intensive agriculture.
Similarly, we did not detect the Maguari Stork (Ciconia
maguari) in the Southern Pampa (Table 1). These four species
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are conspicuous by coloration, voice, and behavior and un-
likely to be overlooked (Rodriguez Mata et al. 2006, Ridgely
and Tudor 2009).

According to our classification system, most species of
land birds in the study area’s rural landscape nest in woodlots,
in peridomestic areas, and in grasslands (Table 2), but neither
cropland nor domestic areas is the exclusive nesting habitat
of any species, and we categorized most species of land birds
(n =33) as generalists in their nesting habitat. Our classifica-
tion of habitat specificity showed that grasslands hold the high-
est number of habitat specialists (n = §), followed by wetlands
(n=15), and woodlands (n = 3).

Several changes in the distributions of land bird species
were evident from our comparison with the report of Narosky
and Di Giacomo: we found 25 species in fewer counties than
they occupied in the past (Table 1), 14 species in more coun-
ties, and 10 species in the same number. Grassland and wet-
land specialists are present in significantly fewer counties
now than reported by Narosky and Di Giacomo (Wilcoxon
matched-pairs test, z=2.03, df =7, P < 0.05; z=2.02, df. =4,
P <0.05, respectively), whereas habitat generalists and wood-
land specialists showed no significant change in the number of
counties in which they occur (Fig. 2).

DISCUSSION

This is, to the best of our knowledge, the first quantitative as-
sessment of recent changes in the distribution of land birds in
the Pampas of central Argentina. Our results agree with pre-
vious studies showing that species with higher habitat specifi-
city are more sensitive to land-use changes (Siriwardena et al.
1998, Brook et al. 2003, Peh 2007, Azpiroz and Blake 2009,
Caplat and Fonderflick 2009). In particular, our findings agree
with local studies indicating that the replacement of pastoral
grazing by intensive crop growing is detrimental to many bird
species in the Pampas (Filloy and Bellocq 2007, Bilenca et al.
2008, Codesido et al. 2008, Schrag et al. 2009). In contrast
to the situation in western Europe, which has an older his-
tory of land management (PECBMS 2009), exclusive nesting
in croplands has not been reported in the agroecosystem of
the Pampas.

According to our results, both grassland and wetland
dwellers are experiencing a reduction in their area of occu-
pancy across the study area. However, these results should
be interpreted with caution because the datasets are based on
two different studies so are subject to biases from differences
in methods of data collection and determination of species’
ranges (Peh 2007). The fact that the study of Narosky and Di
Giacomo covers a period (1938—1993) longer than that of our
study (2006—2008) could explain the reduction in the area of
occupancy of wetland dwellers, merely because of the shorter
supply of temporary water bodies required by these species,
rather than an actual permanent geographical shift. Annual
rainfall in the study area during our surveys was slightly
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TABLE 1. The 49 land birds described as “common” or “abundant” from 1938 to 1993 by Narosky and Di Giacomo (1993), categorized by
nesting habitat according to Narosky et al. (1983), Narosky and Salvador (1998), de la Pefia (2005), and Cozzani and Zalba (2009). An aster-
isk indicates the species occurs in the specified ecological unit of the Pampean Region within Buenos Aires province, Argentina, according
to Narosky and Di Giacomo and this study (2006-2008). In each group the species are listed in descending order of number of counties in
which each species was recorded by Narosky and Di Giacomo (1993).

Southern Number of
Rolling Pampa  Flooding Pampa Pampa counties

1938—  2006— 1938— 2006— 1938— 2006— 1938—  2006—

Species 1993 2008 1993 2008 1993 2008 1993 2008
Grassland specialists
Grassland Yellow-Finch Sicalis luteola * * * * * * 22 23
Short-eared Owl 4sio flammeus * * * * * * 21 7
Brown-and-Yellow Marshbird Pseudoleistes virescens * * * * * 19 14
Long-winged Harrier Circus buffoni * * * * * * 17 10
Great Pampa-Finch Embernagra platensis * * * * * 17 15
Spectacled Tyrant Hymenops perspicillatus * * * * * 15 9
Correndera Pipit Anthus correndera * * * * * * 14 16
Short-billed Pipit Anthus furcatus * * * * 7 4
Woodland specialists
Freckle-breasted Thornbird Phacellodomus striaticollis * * * * 4 4
Narrow-billed Woodcreeper Lepidocolaptes angustirostris * * 3 2
Epaulet Oriole Icterus cayanensis * * 3 1
Wetland specialists
White-faced Ibis Plegadis chihi * * * * * * 23 19
Brown-hooded Gull Chroicocephalus maculipennis * * * * * * 23 14
Cattle Egret Bubulcus ibis * * * * * * 22 18
Southern Screamer Chauna torquata * * * * * * 21 14
Maguari Stork Ciconia maguari * * * * * 19 8
Generalists
Southern Lapwing Vanellus chilensis * * * * * * 23 23
Field Flicker Colaptes campestris * * * * * * 23 23
Rufous Hornero Furnarius rufus * * * * * * 23 22
Chalk-browed Mockingbird Mimus saturninus * * * * * * 23 22
Great Kiskadee Pitangus sulphuratus * * * * * * 23 19
Spotted Tinamou Nothura maculosa * * * * * * 22 23
Chimango Caracara Milvago chimango * * * * * * 22 23
Eared Dove Zenaida auriculata * * * * * * 22 23
Picazuro Pigeon Patagioenas picazuro * * * * * * 22 23
House Wren Troglodytes aedon * * * * * * 22 23
Rufous-collared Sparrow Zonotrichia capensis * * * * * * 22 23
Guira Cuckoo Guira guira * * * * * * 22 22
Shiny Cowbird Molothrus bonariensis * * * * * * 22 22
Firewood-Gatherer Anumbius annumbi * * * * * * 22 18
Cattle Tyrant Machetornis rixosus * * * * * * 22 12
Monk Parakeet Myiopsitta monachus * * * * * * 21 21
Bay-winged Cowbird Agelaioides badius * * * * * * 21 21
House Sparrow Passer domesticus * * * * * * 21 16
White-browed Blackbird Sturnella superciliaris * * * * * * 20 22
White-tailed Kite Elanus leucurus * * * * * * 20 21
American Kestrel Falco sparverius * * * * * * 20 20
Saffron Finch Sicalis flaveola * * * * * * 20 19
Burrowing Owl Athene cunicularia * * * * * * 19 23
Roadside Hawk Buteo magnirostris * * * * * * 19 19
Green-barred Woodpecker Colaptes melanochloros * * * * * * 19 18
Rock Dove Columba livia * * * * * * 19 9
Whistling Heron Syrigma sibilatrix * * * * * * 18 22
Picui Ground-Dove Columbina picui * * * * * * 17 11
Hooded Siskin Carduelis magellanica * * * * * * 15 14
Screaming Cowbird Molothrus rufoaxiliaris * * * * * * 13 15
White-crested Tyrannulet Serpophaga subcristata * * * * * * 11 3
Rufous-bellied Thrush Turdus rufiventris * * * * * * 10 7
Long-tailed Meadowlark Sturnella loyca * * 6 7
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TABLE 2. Nesting habitat of the generalist (which nest in more than one habitat type) and the 16
specialist (which nest in only one habitat type) species analyzed for changes in distribution in Buenos
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Aires province, Argentina.

Nesting habitat
Species Number Grassland Cropland Woodland Peridomestic Wetland
Generalists 33 16 31 29 7
Specialists 16 8 0 5
Total 49

below the average from the period covered by Narosky and Di
Giacomo (Fig. 1b), supporting this hypothesis.

On the other hand, the reduction in the area of occupancy
of grassland specialists may reflect the destruction of natu-
ral and semi-natural grasslands caused by the increase in area
devoted to annual crops. According to official records (IN-
DEC 2006, Bilenca et al. 2008), more than 1 200 000 ha of
the province of Buenos Aires was converted to agriculture be-
tween 1988 and 2002. Analyses of remotely sensed data show
that conversion to agriculture has been particularly intensive
in the Rolling Pampa, where grasslands had the highest an-
nual probability of being changed to crops and the lowest
probability of being abandoned once they became cultivated
(Baldi and Paruelo 2008, Vega et al. 2009). Likewise, inten-
sification of agriculture has also reduced native roadside veg-
etation, representing a serious setback to avian biodiversity
(Speizner et al. 2007, Di Giacomo and Lopez de Casenave
2010). The expansion of agriculture in the Rolling Pampa has
left few remnant grasslands, which may explain the decline of
three formerly common species of grassland specialists, the
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Spectacled Tyrant, the Great Pampa-Finch, and the Brown-
and-Yellow Marshbird, which we did not detected in this eco-
logical unit. Our results agree with Filloy and Bellocq (2007),
who also found that the abundance of these grassland special-
ists declined in response to the increasing area of crop cover.

CONSERVATION IMPLICATIONS

Grassland ecosystems are disappearing in the temperate zone
of the Neotropical Region, a loss tied to losses of biodiversity
(Vickery et al. 1999, Bilenca and Minarro 2004, Baldi and
Paruelo 2008, Vega et al. 2009). At present, <25% of these
original grasslands remain uncultivated, and the network of
protected grasslands in Argentina covers <1% of these habi-
tats (Krapovickas and Di Giacomo 1998, Viglizzo et al. 2001,
Bilenca and Mifiarro 2004). Although the effect of agricultural
intensification and homogenization of the landscape toward cro-
pland on the avifauna of the Pampas of central Argentina will
depend on the sensitivity and plasticity of each species (Fraga
etal. 1998, Fernandez et al. 2003, Fraga 2003, Di Giacomo and
Di Giacomo 2004, Filloy and Bellocq 2006, 2007), we found
that the distributions of most specialized grassland birds have
declined over the same period in which large areas of our study
area have been converted to intensive crop production. We be-
lieve that similar trends will be found for rarer and more endan-
gered grassland specialists inhabiting the Pampas, for example,
species that were not included in our statistical analyses like
the Greater Rhea (Rhea americana), Elegant Crested-Tinamou
(Eudromia elegans multiguttata), Bay-capped Wren-Spine-
tail (Spartonoica maluroides), Hudson’s Canastero (4sthenes
hudsoni), and Bearded Tachuri (Polystictus pectoralis, AOP/
SADS 2008). Overall, we expect further changes in land man-
agement towards high-intensity crop production will reduce
distributions of grassland species in the Pampas even more.
These findings emphasize the need for conservation actions for
grassland birds in the Pampas (Di Giacomo et al. 2007), along
with continuing programs of bird monitoring in the rural land-
scape (Bilenca et al. 2008, Schrag et al. 2009).
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