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ABSTRACT. Although the habitat requirements of breeding populations of Henslow’s Sparrow (Ammodramus
henslowii) have been examined, less is known about their habitat requirements and ecology during the nonbreeding
season. We estimated population densities and quantified habitat associations of Henslow’s Sparrows wintering in
saline soil barrens in southern Arkansas. Densities of Henslow’s Sparrows in the saline soil barrens were similar to
those in the Longleaf Pine (Pinus palustris) Ecosystem of the southeastern United States, considered by many to be
their primary wintering habitat. Henslow’s Sparrows were closely associated with open areas with greater cover of
Aristida spp. and globe beaksedge (Rhynchospora globularis), greater stem density at 11-20 cm above ground, more
lichens, more herbaceous cover, more bare ground, greater occurrence of lictle bluestem (Schizacyrium scoparium) as
the tallest vegetation, less moss, and less shrub cover than randomly selected sites. In contrast to the results of studies
conducted in the Longleaf Pine Ecosystem, the presence of Henslow’s Sparrows in our study was not correlated with
the height of the tallest vegetation. Our results indicate that saline soil barrens of southern Arkansas support a high
density of wintering Henslow’s Sparrows and do so for longer postdisturbance periods than longleaf pine savanna.
We also found that stem density near the ground was similar to that reported from longleaf pine savanna, but only
about half that observed on their breeding grounds. Areas used by Henslow’s Sparrows had more lichen and less
moss cover, suggesting that those areas were drier than random sites within the barrens. Further research is needed
to determine if large populations of Henslow’s Sparrows winter in other saline soil barrens and if fire influences
habitat associations and densities in the barrens.

SINOPSIS. Densidad y asociacion de habitats en individuos Ammodramus benslowii que
pasan el invierno en salitrales al sur de Arkansas

Aunque los requisitos de hébitat para las poblaciones reproductivas de Ammodramus henslowii han sido
determinadas, se conoce muy poco sobre su ecologia y requerimientos de habitat durante la temporada no-
reproductiva. Estimamos la densidad poblacional y cuantificamos el hébitat asociado a Gorrién de Henslow que
pasan el invierno en un salitral con suelo empobrecido en el sur de Arkansas. La densidad de las aves en el salitral
resultd similar a lo encontrado en Ecosistemas de Pinos (Pinus palustris) en el sureste de los EUA, considerado
por muchos como el principal habitat invernal para la especie. Los gorriones estuvieron altamente asociados a
dreas abiertas con covertura de Aristida spp. y Rhynchospora globularis, con mayor densidad de tallos, altura entre
11-20 cm sobre el suelo, mayor cantidad de liquenes, mayor cubierta herbécea, més suelo desnudo, mayor presencia
de Schzacyrium scoparium (como la vegetacién de mayor tamafio), menos musgos, y menos arbustos que localidades
seleccionadas al azar. En contraste a los resultados de estudios conducidos en Ecosistemas de Pinos, la presencia
del gorrién en nuestra area de estudio no estuvo correlacionada con la altura de la vegetacién de mayor tamafio.
Nuestros resultados indican que las salinas en Arkansas sostienen una alta densidad de aves invernales, y lo hacen
por periodos més largos, después de disturbios, que en las savanas de pinos. También encontramos que la densidad
de tallos, cerca del suelo, era similar a la informada en savanas de pinos, pero tan solo la mitad de lo indicado para
lugares en donde las aves se reproducen. Las 4reas utilizadas tienen més liquenes, pero menos musgos, lo que sugiere
que dichas 4reas son més secas que lugares con suelo empobrecido muestreados al azar. Se necesitan mas trabajos
para determinar si otras grandes poblaciones del gorrién de Henslow pasan el invierno en otras salinas con suelos
empobrecidos y si eventos como fuegos incluyen en la asociacién del habitat y densidades en los lugares con suelo
empobrecido.
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During the breeding season, Henslow’s Spar-

rows are typically found in large grasslands with

. ) ) ) tall, dense grass, residual standing dead vege-
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investigators assumed that the wintering habitats
of these sparrows had similar characteristics
(Pruitt 1996, Herkert et al. 2002). However,
recent studies suggest that densities of Henslow’s
Sparrows on their wintering grounds are highest
in areas one growing season after fire (Carrie
et al. 2002, Tucker and Robinson 2003, Bech-
toldt and Stouffer 2005), when litter (Carrie
et al. 2002) and vegetation density near the
ground (Bechtoldt and Stouffer 2005) is low.

Winter habitat requirements of Henslow’s
Sparrows are now better understood, but studies
to date have focused mainly in the Longleaf
Pine (Pinus palustris) Ecosystem, considered by
many to contain their primary wintering habitat
(Bechtoldt 2002, Thatcher 2003, Bechtoldt and
Stouffer 2005, Thatcher et al. 2006). Additional
studies are needed to identify other wintering
areas and to better understand winter habitat
requirements (Pruitc 1996).

Henslow’s Sparrows winter throughout the
southeastern United States, primarily in pine sa-
vanna and other open habitats (Bechtoldt 2002,
Thatcher 2003, Bechtoldt and Stouffer 2005,
Thatcher et al. 2006). These sparrows were con-
sidered rare and irregular transient and winter
visitors in Arkansas (James and Neal 1986, Pruitt
1996) until Holimon et al. (2004) documented
areas in southern Arkansas that regularly support
wintering populations of Henslow’s Sparrows,
primarily in saline soil barrens. However, the
densities of and habitat use by sparrows in these
populations are poorly understood. Thus, our
objectives were to estimate population densities
and quantify habitat associations of Henslow’s
Sparrows wintering in saline soil barrens in
southern Arkansas.

METHODS

Study area. Our study was conducted in the
saline soil barrens of Warren Prairie Natural Area
(WPNA), an 878-ha preserve owned and man-
aged by the Arkansas Natural Heritage Commis-
sion and The Nature Conservancy. WPNA is lo-
cated 11 km southeast of Warren in Bradley and
Drew counties in southern Arkansas and consists
of a mosaic of open saline soil barrens, Delta
post oak (Quercus similis) flatwoods, mound
upland woodlands, saline marsh, loblolly (2
taeda)-shortleaf (P echinata) pine woodlands,
and bottomland hardwood forest communities
(Arkansas Natural Heritage Commission 2000).
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We delineated all saline soil barrens in the
WPNA using aerial photographs; barrens area
totaled 44.25 ha (x = 0.84 4 0.13 [SE] ha,
range = 0.04-3.82 ha, N = 53). Vegetation
ranged from areas dominated by the perennial
grasses little bluestem (Sehizacyrium scoparium)
and long-spike tridens (77idens strictus) in areas
of deeper or more productive soils to areas with
no vascular plant cover in the most edaphically
extreme areas of saline subsoil outcrops. Inter-
mediate areas make up most of the barrens and
were dominated by annual grasses and forbs,
particularly prairie three-awn (Aristida oligan-
tha), lanceleal ragweed (Ambrosia bidentata),
rough buttonweed (Diodia teres), St. Johns-wort
(Hypericum drummondii), and perennials such
as needleleaf rosette grass (Dichanthelium acicu-
lare), rushes (Juncus spp.), and globe beaksedge
(Rhynchospora globularis).

Bird surveys. We conducted surveys for
Henslow’s Sparrows from 19 January 2006 to
28 February 2006 by walking transects spaced
approximately 5 m apart in all 53 saline soil
barrens. We placed a yellow flag where each
Henslow’s Sparrow first flushed and noted where
they landed to minimize double counting. After
each barrens was surveyed, we used a Global
Positioning System (GPS) to record the coor-
dinates of each flush location. Using ArcView
GIS 3.2, a unique polygon for each barrens
was generated, the area (ha) determined, and
locations where birds flushed were plotted. One
to three individuals conducted surveys, with
one individual involved with all surveys and
responsible for confirming the identification of
each Henslow’s Sparrow. Tucker and Robinson
(2003) found that one person was as effective as
four when sampling Henslow’s Sparrows in small
bogs similar in size to the barrens in our study.
Because lower densities tend to be recorded in
larger areas (Gaston et al. 1999), we used 2-3
individuals to conduct transects in the largest
barrens (> 1.25 ha). Each barrens was surveyed
once.

Density. We  estimated  densities of
Henslow’s Sparrows and examined the pattern
of time since last burn on those densities.
At the time of our study, WPNA contained
three burn units that differed in time since
last burn. The North Unit (Year-2 sites;
x = 0.98 £ 0.19 [SE] ha, range = 0.07-3.51
ha; N = 27 barrens) had two growing seasons
since the last burn, the East Unit (Year-3 sites;
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x = 0.78 £ 0.13 [SE], range = 0.16-1.58,
N = 13) had three growing secasons since the
last burn, and the South Unit (Year->6 sites;

x =0.59 £0.16 [SE], range = 0.04-3.82,
N = 13) had at least six growing seasons since
the last burn.

We estimated density (total number of indi-
viduals divided by barrens area) for all barrens by
calculating mean density within and then across
the three units that differed in time since the
last burn. We assumed that Henslow’s Sparrows
were restricted to the barrens where they were
observed because of separation of barrens by
forests and woodlands and the nearest distance
between barrens (x = 70.75 = 0.74 [SE] m).
This assumption is supported by recent studies
that show Henslow’s Sparrows have small winter
home ranges, high within-year site fidelity, and
exhibit limited, localized movements within a
winter (Plentovich et al. 1998, Thatcher 2003,
Bechtoldt and Stouffer 2005).

Vegetation sampling. We measured vege-
tation at the first 30 plots where Henslow’s
Sparrows initially flushed and at 30 random
plots from 19 February 2006 to 15 March 2006.
Random plots were selected from randomly gen-
erated coordinates located throughout all saline
soil barrens within WPNA. We estimated vege-
tation structure and species composition by sam-
pling vegetation in 5-m-radius plots centered at
each vegetation plot. Flush plots were located
in 13 barrens (x =1.574+0.32 [SE] ha,
range = 0.33-3.82 ha) and random plots in
19 barrens (x = 1.45 £ 0.27 [SE], range =
0.13-3.82 ha). Overall, 25 barrens were sampled
for vegetation; seven had both flush and random
plots and five random points were located in bar-
rens that had no Henslow’s Sparrows detected.
Flush (V = 13 Year-2 plots, NV = 12 Year-3, and
N =5 Year->6) and random (N = 16 Year-2
plots, N =9 Year-3, and IV = 5 Year->6) plots
had similar burn histories. We did not examine
the effect of time since last burn on Henslow’s
Sparrow habitat associations.

We used a modified version of the methods
used by Bechtoldt and Stouffer (2005) to mea-
sure vegetation structure and species composi-
tion. We used a 5-m radius plot instead of 10-m
to increase the likelihood that, for flush sites,
we were measuring habitat used by Henslow’s
Sparrows. We used a 2-m pole marked in 10-cm
increments to measure vegetation height, species
of tallest vegetation, and vegetation density for
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all flush and random locations. We centered the
vegetation plot at a flush or random location and
sampled vegetation at the center point and at
every 1 m in each of the four cardinal directions
for a total of 21 points. We measured vegetation
height by placing the 2-m pole at each point
and recorded the height and species of the tallest
vegetation within 30-cm. We estimated density
by placing the 2-m pole at each point and
counted the number of contacts with vegetation
in each 10-cm increment. We also recorded the
presence/absence of moss and lichen within a
30-cm radius of the pole and measured litter
depth. For each vegetation plot, we measured
the distance to edge, the number of saplings,
trees, and shrubs, the most numerous canopy
tree and shrub species, and visually estimated
the percentage cover of shrubs and trees. We
defined edge as forests, woodlands, or gravel
road.

To further characterize vegetation structure
and species composition, we estimated percent
cover in a 1-m® grid located at the center point
for six variables: bare ground, thatch, herba-
ceous, moss, lichen, and woody vegetation. We
estimated the percentage cover of all grasses and
forbs in the 1-m* grid and identified them to
either species or genus.

Vegetation and statistical analysis. We
compared the vegetation characteristics of flush
and random plots. For each plot, the five data
points from each of the four cardinal direc-
tions were averaged, reducing these 20 values
to four. These four values and the one value
(emphasis placed on site of known occurrence)
obtained from the middle of the plot (i.e., the
central point from which the four quadrants
were established) were then averaged to pro-
duce a single value per plot for each variable.
Values for 41 variables were thus established
for both flush (¥ = 30) and random plots
(N = 30).

All 41 variables were subjected to Principal
Component Analysis (PCA; Proc PRINCOMP,
SAS 2003) to assess their usefulness in charac-
terizing and distinguishing random from flush
plots. Of 41 variables, 22 were initially deemed
to be informative based on their loadings (Pear-
son Product-Moment Correlation — 7,) with
respect to the first three components. These 22
variables were then examined for intercorrela-
tions and those most highly correlated (e.g., the
greatest = 0.82) were systematically eliminated



Vol. 79, No. 4

Table 1.

in vegetation characteristics between flush and random plots*.
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Means and loadings of habitat variables on the first three components that best explained differences

Mean + SE Principal components
Variable Flush sites Random sites I II I
Aristida spp. (percent cover) 36.97 £5.51  20.13 £ 5.40 0.4575 0.1246 —0.1808
Lichen (percent frequency of ~ 27.63 £4.36  11.70 £ 3.41 0.4470  —0.0513 —0.2130
occurrence)
Shrubs (percent cover) 0.17 £ 0.12 1.77 £ 0.54 —0.4303 0.3230 0.1239
Density 11-20 cm (number 2.22 +0.15 1.38 £ 0.12 0.4186 0.2545 0.1267
of contacts)
Bare ground (percent cover) 5.33 +£1.20 9.40 £ 2.54 —0.0494 —0.5952 —0.3724
Moss (percent cover) 3.00 + 0.80 10.97 £ 2.95 —0.3427 0.4324 —0.1997
Globe beaksedge (percent 1.37 £ 0.24 0.87+£0.22  —0.0812 —0.3024 0.5480
cover)
Little bluestem (percent 35.38+£5.76 2252 £ 491 0.0425 —0.2718 0.5354
frequency of occurrence)
Herbaceous (percent cover) 83.63 £3.27  80.40 + 4.69 0.3198 0.3259 0.3537

* PC1 = 25%, PC2 = 19%, and PC3 = 15%; total variation accounted for = 59%; bold numbers indicate

variables that are most strongly correlated with each principal component.

using a reverse step-wise process of deletion. At
the completion of this process, only nine of the
original 41 variables remained (Table 1). Values
are presented as mean = SE.

RESULTS

Winter density. We detected 73 Henslow’s
Sparrows in 29 barrens (x area = 1.26 =+
0.19 ha, range = 0.13-3.82 ha). Mean densities
were 1.43 % 0.35 individuals/ha for all barrens,
2.30 + 0.13 individuals’/ha for Year-2 sites,
1.71 £ 0.11 individuals/ha for Year-3 sites, and
0.27 & 0.04 individuals/ha for Year->6 sites.
We detected Henslow’s Sparrows in 23% of the
Year->6 barrens, compared to 69% of Year-3
sites and 67% of Year-2 sites.

We found a significant, but weak, inverse rela-
tionship between time since burn and density of
Henslow’s Sparrows (r, = —0.36, P = 0.008).
We also found a significant positive correlation
between barrens area and Henslow’s Sparrow
abundance (7, = 0.76, P < 0.001). Further, in
areas burned within 3 yrs, we were least likely to
detect at least one Henslow’s Sparrow in barrens
<0.2 ha, whereas at least one Henslow’s Sparrow
was detected in all barrens >1.25 ha (Fig. 1).

Vegetation structure and species compo-
sition. The first three components of PCA
accounted for 59% of the variation between
flush and random sampling plots (Table 1,

Fig. 2). Approximately 25% of the variation was
due to flush plots having greater percent cover
of Aristida spp., greater stem density between
the height of 11-20 cm, greater occurrence of
lichen, and fewer shrubs. Flush sites had more
bare ground and less ground cover by moss than
random plots, explaining an additional 19% of
the variation. PC3 accounted for 15% of the
variation, with flush sites having more little
bluestem as the tallest vegetation and greater
cover of globe beaksedge. Although more little
bluestem as the tallest vegetation was important
in separating sites, the mean height of litdle
bluestem did not differ between flush (x =
82.07 £ 0.39 cm) and random (X = 81.97 &+
0.72 cm) sites. Flush (X = 67.26 & 0.48 cm)

100 1
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40 4 6/8
5/9 /6
) —j |
0 - T T T T

<0.20 0.21-0.55 0.56-0.90 0.91-1.25 >1.25
Size classes (ha)

Barrens with detections (%)

Fig. 1. The likelihood of detecting at least one
Henslow’s Sparrow in barrens burned within 3 yrs
was greater for barrens larger than 0.20 ha.
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Fig. 2.

Scatter plot of PCA scores for flush and random locations. Flush plots had greater cover of Aristida

spp- and globe beaksedge, higher stem density in the 11-20 cm height strata, and less shrub cover with respect
to PC1 than random plots. Flush plots had more bare ground and less moss than random plots with respect

to PC2.

and random (X = 63.75 =% 0.44 cm) sites also
did not differ in the mean height of the tallest
vegetation. Litter depth did not differ between
flush (x = 0.83 £ 0.1 cm) and random (X =
1.07 £ 0.13 cm) sites.

DISCUSSION

Winter density. Densities of Henslow’s
Sparrows in the saline soil barrens at WPNA
in southern Arkansas were similar to those in
longleaf pine savanna habitat in the southeastern
United States (Bechtoldt 2002, Bechtoldt and
Stouffer 2005), considered by several investi-
gators to be their primary wintering habitat
(Bechtoldt 2002, Thatcher 2003, Bechtoldt and
Stouffer 2005, Thatcher et al. 2006). The mean
density of Henslow’s Sparrows in the saline soil
barrens was similar to that in pine savanna
habitat of southeastern Louisiana (x = 1.17 &
0.32 (SE) individuals/ha; Bechtoldt and Stouf-
fer 2005). Consistent with prior investigations
(Carrie et al. 2002, Tucker and Robinson 2003,
Bechtoldt and Stouffer 2005), densities in our
study were highest in the most recently burned
sites. However, the weak relationship we ob-
served between time since burn and densities of
Henslow’s Sparrows may be more attributable to
site differences. Additional studies that quantify

and control for site differences are needed to
better assess this relationship.

Densities of Henslow’s Sparrows in barrens
with two growing seasons since the last burn
were similar to those in longleaf pine savanna
with only one growing season since the last
burn. In addition, densities in barrens with
three growing seasons since the last burn were
nearly twice as high as those in longleaf pine
savanna with only two growing seasons since
the last burn. Differences in edaphic conditions
may help explain this pattern. Grasses and forbs
grow slower and with less vigor in the saline soil
barrens than in less saline soils (Horn 1962, U.S.
Fish and Wildlife Service 1993), such as those
in longleaf pine savanna. Edaphic conditions
may thus maintain suitable habitat for longer
periods and support high densities of Henslow’s
Sparrows for longer postdisturbance periods.

We detected more Henslow’s Sparrows in
larger barrens. In areas with two or three growing
seasons since the last burn, the likelihood of
detecting at least one Henslow’s Sparrow was
greater for barrens larger than 0.2 ha. Similarly,
Tucker and Robinson (2003) found a greater
percentage of bogs larger than 0.25 ha were
occupied by Henslow’s Sparrows. In addition,
we detected at least one Henslow’s Sparrow in
all barrens >1.25 ha with two or three growing
seasons since last burn.
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Habitat structure and composition.
Wintering Henslow’s Sparrows in our study were
associated with a matrix of open saline soil
barrens within a forested complex. Henslow’s
Sparrows were found in areas of the bar-
rens with greater cover of Aristida spp. and
globe beaksedge, greater cover of the overall
herbaceous layer, greater stem density at 11—
20 cm heights, more little bluestem as the tallest
vegetation, and less shrub cover than randomly
selected sites. Areas where sparrows were de-
tected also had more lichens, more bare ground,
and less moss. Although Henslow’s Sparrows
occurred in areas with greater stem density near
the ground than random sites, those densities
were about one-half that reported in their breed-
ing habitat (Reinking et al. 2000). Bechtoldt
and Stouffer (2005) also found that wintering
Henslow’s Sparrows were most abundantin areas
with low vegetation density near (<30 cm) the
ground, and the stem densities they reported
were similar to ours.

More little bluestem as the tallest vegetation
was important in predicting Henslow’s Spar-
row presence in the barrens. The presence of
tall grass was also an important predictor of
Henslow’s Sparrow presence in longleaf pine
savanna (Bechtoldt and Stouffer 2005). How-
ever, we found that flush and random sites did
not differ in the mean height of the tallest
vegetation. In addition, in contrast to Carrie
et al. (2002), we found no difference between
flush and random sites in litter depth. However,
there is generally little litter in the barrens and
edaphic conditions may result in less litter for
longer periods than in longleaf pine savanna.
We did find a positive correlation between
the amount of bare ground and the presence
of Henslow’s Sparrows. Similarly, Carrie et al.
(2002) suggested that more open substrates with
litdle or no litter were important for Henslow’s
Sparrows searching for seeds on the ground and
their preference for walking or running rather
than flying.

We found that Henslow’s Sparrow flush sites
had more cover of Aristida spp. and globe
beaksedge. Studies in longleaf pine savanna
habitat have revealed that Aristida spp. and
toothache grass (Ctenium aromaticum) often
dominated sites where wintering Henslow’s
Sparrows were observed (Fuller 2004, Bechtoldt
and Stouffer 2005, DiMiceli 2006, Thatcher
et al. 2006). Henslow’s Sparrows winter in
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other saline soil barrens in southern and eastern
Arkansas and at two airports in central Arkansas
with large patches of Aristida spp (Holimon etal.
2004, WCH and CWR, unpubl. data). Fuller
(2004) suggested that Aristida spp. is likely
more important in providing habitat structure
because Aristida spp. seeds comprised a small
part of the winter diet of Henslow’s Sparrows
in southern Mississippi. However, in southeast
Louisiana, DiMiceli (2006) found that Aristida
spp. seeds were frequently consumed. Globe
beaksedge seeds were found to be a common
food item for Henslow’s Sparrows in southern
Mississippi (Fuller 2004), but not southeast
Louisiana (DiMiceli 2006).

The hydroxeric, saline soils of the barrens
favor annuals and drought-tolerant perennials.
For example, rough buttonweed and the three
species of Aristida (A. dichotoma, A. longespica,
and A. oligantha) that occur in the saline soil
barrens are annuals (Diggs et al. 1999). In con-
trast, forbs and grasses in longleaf pine savanna
habitat are primarily perennials (Kirkman et al.
2001) and likely either dependent on or ben-
efit from fire for seed production (Christensen
1977, Clewell 1989, Fuller 2004). In saline soil
barrens, Aristida spp. and rough buttonweed
produce seed crops annually regardless of fire
history, and edaphic conditions maintain low-
density vegetation for longer periods between
fires, reducing competition that could limit seed
production by some perennials. Seed production
and habitat structure in the saline soil barrens are
thus not as dependent on disturbance and may
be more constant over time than in longleaf pine
savanna.

Our results indicate that saline soil barrens
of southern Arkansas support a high density
of wintering Henslow’s Sparrows and do so
for longer postdisturbance periods than longleaf
pine savanna. We also found that stem density
near the ground was similar to that reported
from longleaf pine savanna but only about one-
half that observed on their breeding ground.
Percent cover of Aristida spp. was the most
important factor predicting Henslow’s Sparrow
presence in the barrens whereas tallest vege-
tation height, unlike other investigations, was
not an important characteristic. We observed
Henslow’s Sparrows in areas with more lichen
and less moss, which suggests they were drier
than randomly selected sites. Further research
is needed to determine if large populations of
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Henslow’s Sparrows winter in other saline soil
barrens and if fire influences habitat associations
and densities within the barrens.
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