
DE-AI09-00SR22188    JOURNAL ARTICLE    00-27-P 

Studies in Avian Biology No. 21:75-80,  2000.

STUDYING WILDLIFE AT LOCAL AND LANDSCAPE SCALBS:
BACHMAN’S SPARROWS AT THE SAVANNAH RIVER SITE

JOHN B. DUNNING, JR., BRENT J.  DANIELSON,  BRYAN D. WATTS, JIANGUO LIU, AND

DAVID G. KREMENTZ

Abstract. In the late 1980s and early 1990s  mutual research interests between land managers at the
Savannah River Site and biologists at the University of Georgia resulted in a landscape-ecology study
of the Bachman’s Sparrow (Aimophila aesrivalis).  This species had been declining throughout its range
for several decades and was considered a species of management concern by the U.S. Forest Service.
The reasons for its decline were obscure, but the distribution of suitable habitat across complex
landscapes was a possible factor. Thus the species seemed well suited for a pioneer study on landscape
influences on avian population dynamics. A cooperative research program developed from these mu-
tual interests, including quantifying the landscape and local habitat patterns shown by the sparrow,
spatially explicit modeling of population response to landscape change, and demographic field studies
of reproductive success, survivorship and dispersal. These studies are summarized, and the value of
the research to both management and research interests is discussed.
Key Words: Aimophila aestivalis, Bachman’s Sparrow, BACHMAR  demography, habitat distribution,
landscape ecology, management impacts, spatially explicit modeling.

Ecologists, wildlife biologists, and land manag-
ers have seen the importance of expanding the
spatial scale of research and land-use planning
from the traditional focus on local, site-specific
phenomena to those that operate over landscape
scales (Haas  1995, Turner et al. 1995, Villard et
al. 1995). Active land management is one an-
thropogenic force that changes the distribution
and quali ty of habitat  patches across large,  com-
plex areas (i.e., “landscapes”). Land managers
are interested in how organisms and populat ions
respond to landscape change, because such re-
sponses are critical to understand if managers
are to consider how wildlife will be affected by
regional land management. Ecologists, on the
other hand, have expanded the spatial and tem-
poral scales of population biology and commu-
nity ecology to create the relatively new field of
landscape ecology. The study of impacts of ex-
perimental  changes in  the dis tr ibut ion or  qual i ty
of habitats across a landscape is often a desired
goal of landscape studies. However, landscapes
are difficult to manipulate experimentally for all
but the smallest organisms (Forman and Godron
1986, Wiens and Milne 1989, Johnson et al.
1992). In managed landscapes, such changes oc-
cur regularly, are predictable (in fact, are
planned well in advance), and are roughly rep-
licated in space at scales that are normally hard
to manipulate experimentally. Thus, the needs
and interests of managers and basic ecologists
coincide to make managed lands an excellent
opportuni ty for  s tudies  in landscape ecology.

In 1988, when students and associates of Dr.
H. Ronald Pulliam at the University of Georgia
began studies of Bachman’s Sparrows (Aimo-
philu  aestivalis)  at the Savannah River Site
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(SRS),  i t  quickly appeared that  the species might
be a good candidate for landscape-level studies.
The sparrow was found in pine stands managed
by the U.S. Forest Service for threatened and
endangered species, native communities, and
timber production.  Timber management changed
the within-stand characteristics of individual
stands on a semi-annual basis,  and therefore the
locations of suitable habitat for a given species
were temporally dynamic. Thus, the manage-
ment strategy at SRS could potentially have a
strong impact  on species that  occupy pine wood-
lands. Little was known locally about Bach-
man’s Sparrow at the time our studies began;
published reports even seemed to disagree about
what habitat the species occupied and whether
it  was migratory or a permanent resident (Hardin
and Probisco 1983). Most importantly, through-
out its range Bachman’s Sparrow was often de-
scribed as  being absent  from seemingly sui table
habitat (Nicholson 1976, Hall 1983). Our initial
surveys (described below) indicated that  the bird
was often absent from stands that were isolated
from other occupied habitat patches. This sug-
gested to us that  landscape effects could be im-
portant-“suitable” patches might be unoccu-
pied if they were located in disjunct or unsuit-
able landscapes.

The Savannah River Natural Resources Man-
agement and Research Institute (SRI) was also
interested in gaining more information about  the
sparrow because the species had declined
throughout its range since the 193Os,  and was
absent from large portions of its former range
(Brooks 1938, Haggerty 1988, Dunning 1993,
Sauer et al. 1997). In the southeastern United
States,  Bachman’s Sparrow was one of the high-
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reproductive success and other demographic
traits since the beginning of this project, this
kind of data was extremely hard to gather in
sufficient samples,  because the sparrows are dif-
ficult to follow in the field, and nests are hard
to find. Survivorship data are even scarcer, be-
cause the species is relatively difficult to cap-
ture, mark, and relocate (Dunning 1993). In the
absence of local field data for these traits, we
depended on published information (especially
Haggerty 1986, 1988) for model parameteriza-
t ion .

Starting in 1994, David G. Krementz and col-
leagues’initiated a series of studies on survival
rates,  reproductive rates,  habitat use, and home-
range size. Using an intensive mark-recapture
study, they were able to capture many sparrows
(-150 individuals). A subsample of these were
marked with radio transmitters during the 1994-
1997 breeding seasons. Sex-, habitat- (clearcut
versus mature forest),  and year-specific patterns
in breeding-season survival rates were estimat-
ed. Comparisons of survival rates between sex-
es, habitats, or among years failed to reveal any
significant differences.  However,  statist ical  pow-
er of these tests were low, ranging from 20-
60%. Point  est imates  suggested habi tat-specif ic
differences for all factors.

Reproductive rates were comparable to those
determined by Haggerty (1988, 1998) for Ar-
kansas populations. Differences in daily nest-
survival rates were determined for early- versus
late- ini t ia ted nests ,  egg versus nest l ing periods,
and between years (1995-1996; Stober 1996).
All monitored females made multiple nesting at-
tempts, and one female attempted to triple
brood. Sparrows proved to be persistent  nesters
through a long breeding season (April-August) .

Home ranges were estimated using radiote-
lemetry locations. Again, these estimates were
comparable to those by Haggerty (1986, 1998)
estimated from Arkansas. Home-range size was
significantly larger in mature than in younger
stands.  We hypothesize that differences in food
availability and abundance between forest age
classes might cause these differences. Typical
daily sparrow movements were restricted to a
core area of -1 ha within the home range. In
most cases, all activities were confined to the
home range, although we documented dispersal
movements most often associated with failed
nesting attempts. In addition, we documented
large scale (> 1 km) movements in response to
prescribed summer burns. To the best of our
knowledge,  these dispersing individuals  did not
obtain mates during the remainder of the breed-
ing season.

WHAT HAS BEEN GAINED?
The research has proven beneficial in a num-

ber of ways, spanning the information needs of
both basic researchers and land managers.  First ,
we have a better ecological understanding of a
species that has undergone a dramatic popula-
tion decline in the last 50 years, and which is of
management concern in the southeastern United
States. More fundamentally, the research pro-
gram has explored how a species of apparently
limited dispersal ability (compared to most pas-
serines found in the same study si tes)  is  affected
by rapid landscape change. This knowledge has
given us a better understanding of the impor-
tance of monitoring habitat change at different
spatial  scales,  and a working system for s tudying
landscape ecology with birds. Parts of the re-
search program have profitably explored new
techniques for  s tudying small  passerines,  includ-
ing miniaturized radio transmitters for the study
of dispersal and demography, and spatially ex-
plici t  models  for  populat ion and landscape stud-
ies.  Comparison of  our demographic studies and
published values from other parts  of the species’
range is an important part of validation of the
BACHMAP model.

The research also yielded results that support
the mission of the Savannah River Institute on
the SRS. We believe our results give managers
a better appreciation of how timber management
affects target species, especially by modifying
the landscape through which these birds disperse
and breed. By linking our population model to
the stand-and-compartment database that the
SRI compiled for timber management purposes,
we increased the value of SRI data and thus in-
creased the value of their research and data col-
lection programs. Finally, our research created
new databases that can be used by other re-
searchers within the SRI for other purposes.  For
example, the distributional and density data col-
lected during field work has been used to para-
meterize a new set of bird/habitat models by
U.S. Forest Service researchers (J. C. Kilgo,
pers. comm.). Thus, this collaboration between
researchers and the SRI has increased the value
of the research done by both parties.
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