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Forum
Effects at the Landscape Scale May Constrain Habitat Relations at Finer
Scales

Le contexte du paysage peut influencer les relations avifaune-habitat à
l'échelle locale

Wayne E. Thogmartin 1
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The study by Nocera et al. (2007) is an interesting
exercise in the commonality and thus transferability
of species–habitat relations at different locations.
Nocera et al. (2007:Table 4) found that Bobolink
(Dolichonyx oryzivorus) occupancy and abundance
were consistently associated with the height-density
of May vegetation at three widely separated
locations. Conversely, the occupancy and
abundance of Savannah Sparrow (Passerculus
sandwichensis) differed substantially between these
disparate locations and was negatively associated
with vegetation in some locations and positively in
others. Nocera et al. (2007:Discussion) explained
this apparent contradiction in habitat relations to
site-level factors that they did not study; for
instance, they note (my emphasis):

We attribute that vegetation height-density
was negatively related with Savannah
Sparrow abundance in Iowa and Nova
Scotia, but positively associated with
Savannah Sparrow abundance in Wisconsin
pastures to an artefact either of pastures
being so open that birds were using the
tallest of what was otherwise very short
grass, or were placing their nests in
localized tufts of tall grass, but occurring
throughout the pasture. This suggests a
unimodal relationship between Savannah

Sparrow abundance and vegetation height-
density that could be tested with additional
data from areas with more mid-range
vegetation height-density values than those
examined here. This again highlights the
ubiquity of the importance of vegetation
height-density.  

Certainly, a unimodal relationship operating at local
scales may explain their observations, but other
processes may be at work here as well. For instance,
their observations could be explained by constraints
operating at landscape, rather than local scales (Fig.
1). As Nocera et al. (2007) recognize, area
sensitivity may very well be important to this
species and may be expressed through constraints
on local-scale environmental characteristics.

Wiens (1985) and Wiens et al. (1987) identified
cross-scale discrepancies in how birds respond to
habitat; since this seminal work, a number of other
publications have pointed out the potential for these
contradictions (e.g., Cushman and McGarigal 2002,
Lichstein et al. 2002, Lawler and Edwards 2006,
Thogmartin and Knutson 2007). These reports
demonstrated how species differ in the patterns of
their associations at different sites and scales. One
particularly apt quotation (Wiens et al. 1987:145)
is relevant here:
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Fig. 1. Patch area sensitivity at the landscape scale may hypothetically influence the relationship
between local-scale vegetation height-density and species abundance, explaining the observed habitat
relationships of Savannah Sparrow in the study by Nocera et al. (2007).

If one attempts to derive patterns at a
biogeographic scale by comparing one data
set that covers a certain area and range of
environmental conditions with another set
that encompasses a quite different area and
range, the comparison is likely to be invalid
and any patterns that do emerge may be
artifactual [because of] species–area
effects (...) and to the inclusion of different
portions of environmental gradients.

Nocera et al. (2007:Table 1) indicated at least some
degree of discrepancy in both the mean and range
of vegetation characteristics among the Nova
Scotia, Iowa, and Wisconsin sites (Fig. 2). The
greatest discrepancy in vegetation characteristics
occurred in the one variable that was most highly
associated with abundance for Bobolink and
Savannah Sparrow.
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Fig. 2. Vegetation characteristics (mean and range) at three grassland sites in North America as reported
by Nocera et al. (2007). The whiskers represent the range. The reported upper maximum forb cover in
Iowa was incorrectly reported, i.e., it was smaller than the mean, but I have imputed a reasonable value
for this discussion.
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Wiens (1989) also reminds us that ecological
patterns at coarse scales are often an average of local
heterogeneity; i.e., variability observed at fine
scales is smoothed to produce the patterns observed
at coarser scales. Saab (1999) and Bakermans and
Rodewald (2006), among others, identified how
coarse-scale ecological patterns may influence
patterns at finer scales. Similar processes may be at
play in the study of Nocera et al. (2007).

It is unlikely that a single scale of spatial resolution
will entirely characterize the habitat relations of a
species (Orians and Wittenberger 1991, Huhta et al.
1998, MacNally and Quinn 1998, Thogmartin and
Knutson 2007), and we should endeavor to keep this
in mind when we confine our studies to one scale.

Responses to this article can be read online at:
http://www.ace-eco.org/vol2/iss2/art6/responses/
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