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describe the positive population response of both species to
high-severity disturbances (e.g., clearcut, shelterwood, seed
tree) in primarily deciduous forests, especially forests
dominated by aspen (Populus spp.) and aspen—paper birch
(Betula  papyrifera). The golden-winged warbler utilizes
post-treatment stands with widely scattered overstory trees,
feathered edges, and interspersed patches of shrubs, saplings,
and herbaceous openings. The American woodcock uses
similar conditions, but with greater stem density of
regenerating trees, a more open understory, and more moist
soil. The juxtaposition of other, contrasting, cover types is
also important for both species.

Habitat management guidelines for both species are often
couched into the need to “restore” conditions in the northern
Lake States, leaving some to simply ask: what changes have
occurred to the regional forests of the northern Lake States?
Currently, ownership of the nearly 20 million ha of timberland
across Minnesota, Wisconsin, and Michigan consists of
nonindustrial private lands, corporate lands, and the largest
conglomeration of public lands east of the Mississippi River
(Cleland et al. 2001; Fig. 3). Many of the public lands resulted
from tax reversion after forests of the region were unsustainably
logged in the late 19th and early 20th centuries, a period
colloquially referred to as the “Great Cutover.” Changes to
regional fire regimes and other processes caused changes to
forest composition and structure. Relative to regional land-
scapes farther east, aspen dominance was generally confined to
the western periphery of the northern Lake States during pre-
European times (Cleland et al. 2001). Landscape reconstruc-
tions using General Land Office notes and then comparisons
with current U.S. Forest Service Inventory and Analysis
Program data now describe a regional landscape with
significantly more deciduous tree species, such as quaking
(Populus tremuloides) and bigtooth aspen (P. grandidentata),
and fewer fire-dependent conifers (Schulte et al. 2007).

In the northeastern United States, where the post-
European settlement period has been longer and both bird
species are also to be found, land use change and its
relationship to habitat for forest bird species differs
somewhat than in the northern Lake States. Studies in
the Northeast have discussed forest bird habitat in the
context of land use change at time scales relevant to forests
(e.g., 100s of yr; Litvaitis et al. 1999). In the northern Lake
States, conversely, no mention of the large-scale changes that
have occurred over the past 100+ years was found in the
habitat management guidelines reviewed for golden-winged
warbler or American woodcock, even though it is quite
commonly mentioned in the regional forest ecology
literature. The baseline used for both habitat and bird
populations for American woodcock often dates to the 1960s
or 1970s because the American Woodcock Singing Ground
Survey was established in 1968 (Dessecker 2008). Such a
baseline, within the context of regional forests, represents
nearly the peak of aspen dominance due to the Great
Cutover, especially when considering the ecology of aspen
and its longevity (~<120 yr) across different landforms and
soils. From an ecological perspective, such a restoration
baseline may in fact represent the beginning of recovery of

many forests in the northern Lake States (Palik and Pregitzer
1992, Webster et al. 2018).

All told, the regional history of aspen and the 2 focal bird
species is considerably muddled, especially when “habitat
restoration” is used as a reason for forest management. For
instance, Brewer et al. (1991:37, 39) suggest that “deforesta-
tion” due to the Great Cutover in Michigan caused the
population decline in 17 bird species and affected the
distribution of another 12 bird species. Every change in the
environment leads to winners and losers; therefore, some bird
species benefitted from observed shifts in forest structure and
composition. Theauthors suggested 9 bird speciesin Michigan
benefited from the Great Cutover, including the golden-
winged warbler. Based on the American Woodcock Singing
Ground Survey data analyzed by Dessecker and McAuley
(2001), in accordance with Ammann (1991), the American
woodcock likely benefitted as well. The point is not that
American woodcock and golden-winged warbler do not
warrant habitat management actions, but that forest ecology
literature should be used along with species-specific literature
to objectively provide a land use context relevant to forests and
forest management. Like the Kirtland’s warbler example, it is
possible that birds have responded positively to surrogate
(anthropogenic) conditions without natural analogs in the
region (e.g., abandoned farmland, high-severity disturbances
to forest ecosystems adapted to low-severity disturbances, etc.).
Whether or not we should manage for forest conditions
without natural analogs (sensu novel ecosystem, Hobbs et al.
2006) is an open-ended question worthy of further discussion.

While conservationists think about the future role of aspen
forests in the northern Lake States, research suggests
ecological, social, and economic opportunities and limita-
tions. For instance, Cleland et al. (2001) reported that aspen
has declined 5-21% over the past approximately 40 years
across Minnesota, Wisconsin, and Michigan. These aspen
declines occurred in some areas even while intensive forest
management increased, suggesting other mechanisms may be
driving the regional reduction of aspen. Climate models
indicate that aspen may not fare well in a warming
environment, so the decline in aspen may be more correlated
to broader environmental issues (Landscape Change
Research Group 2014). Finally, the fickle nature of timber
markets that drive many forest treatments is an important
consideration in any planning. Ultimately, the future of
aspen forests in the northern Lake States is uncertain and
complicated; forest managers should be encouraged to think
more broadly about the range of conditions that currently
exist and are utilized by golden-winged warbler and
American woodcock (Gutzwiller et al. 1983, Hanowski
2002, Martin et al. 2007).

STEP TWO

Landscape Ecosystems (Context)

Habitat for any forest bird species is nested within the
broader forest and landscape ecosystem. The nested
ecosystem classification scheme of Albert (1995) describes
spatially explicit landscape ecosystems for the northern Lake
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wood and a lower abundance of live material may need to be
set as an objective. The inverse is true if the disturbance
regime being emulated is low-severity (Swanson et al. 2011).
Moreover, the size and species of a biological legacy may be
important because these variables may influence longevity
and ecological function. Maintaining a diversity of biological
legacies in a post-treated stand may increase options for the
future, while providing ecosystem function and wildlife
habitat in the present.

With respect to early successional forests in general,
Swanson et al. (2011:118) wrote, “After severe disturbances,
forest sites are characterized by open, non—tree-dominated
environments, but have high levels of structure complexity
and spatial heterogeneity and retain legacy materials.” Later,
Swanson et al. (2011:123) state, “T'o fulfill their full
ecological potential, early successional forest ecosystems
require their full complement of biological legacies . .. and
sufficient time for early successional vegetation to mature.”
Future habitat management guidelines for the 2 focal bird
species should include more detailed discussion on the spatial
configuration, abundance, and volume of biological legacies
arising from different types of disturbances. Guidelines for
golden-winged warbler specifically address the effect of
quantified patterns for live biological legacies in that they
describe the need for widely spaced residual trees >22 cm in
diameter (Roth et al. 2014), but we find no mention of snags
or downed wood. Golden-winged warbler guidelines may
learn from this and extend their current biological legacy
recommendations to a given ecoregional setting, forest
ecosystem type, associated disturbance regime(s), and the
diversity of biological legacies that result. I found no mention
of biological legacies in any habitat management guidelines
for American woodcock in the northern Lakes States.

CONCLUSIONS

Besides birds, many other wildlife taxa (e.g., forest-dwelling
bats, Chioptera)—found across forest types and seral stages
—uwarrant habitat management in the northern Lake States
and elsewhere. Incorporating lessons learned from natural
models and communicating this information to conservation
partners and the public should be a priority moving forward,
especially because managing habitat for bird species that
evolved with high-severity disturbances necessitates consid-
erable societal buy-in (Askins 2001).

Forest-bird habitat management guidelines should begin
with an explicit, detailed discussion of forest conditions that
arise from natural processes across forest types and on specific
soil types within specific landscape ecosystems. In other
words, forest-bird habitat management guidelines should
begin by documenting the following: in what type of forest,
on what type of soil, and under what disturbance regime do
the recommended habitat patterns naturally result, or do the
recommended patterns even emulate naturally occurring
conditions? If answers to these questions are not known,
practitioners should be made aware and forest research
directed accordingly. Although it is understood that in some
rare cases drastic habitat management measures are required
to avoid extinction, in the majority of instances—and for the

majority of forest-bird species and other taxa—this is not so.
For golden-winged warbler and American woodcock
subregional or landscape-specific revisions to habitat
management plans are needed. Using the framework herein
described, other pertinent landscape and forest ecology
literature, and a team of authors consisting of experts across
multiple disciplines, revisions could better address spatial
variability in forest ecosystems and related uncertainties in an
ever changing world. Climate change, in particular, may
affect the scale, severity, and return interval of natural
disturbances in the region. These changes (or this
uncertainty!) must be quantified and taken into account in
future planning and management.

Ecological approaches to forest management are being
applied across ownership types because they allow for a range
of goals and objectives to be integrated with management
that aims to maintain complexity, resiliency, and future
management options. The development of ecological
approaches to forest management has paralleled similar
efforts across other ecosystem types, including wetlands and
grasslands (Fuhlendorf and Engle 2001, Euliss et al. 2008).
Nonetheless, forest management is an art guided by science,
and conservationists must evaluate a range of information
beyond species biology and bird priority lists, including
contemporary land ownership policies, goals, and objectives
as well as broader ecological knowledge, before suggesting if,
where, and when forest-bird habitat treatments occur. In this
regard, the above framework can be used to down-scale
multispecies regional bird-conservation plans to specific
landscapes and iteratively guide the establishment of finer
scaled goals and objectives regardless of whether a proposed
forest treatment is for the management of an individual bird
species, a bird community, or broader ecosystem objectives.

Forest-bird habitat management guidelines should focus
more on the land itself and its variability over space and time
so as to promote management that accounts for context,
continuity, complexity, and timing. Greater bird densities,
flush counts, nest success, or fledging rates may be no better a
focus of management on some lands than more board feet or
cords if the results are homogenized forest ecosystems. When
the focus is solely on habitat for a focal species and not the
forest itself, patterns important for biodiversity, but not
specifically driving population objectives, can go unac-
counted. More critical discussion of where, how, and why we
proceed with forest management for bird conservation is
encouraged. Discussions and related outreach that focus on
the need for restoring natural disturbance regimes on public
lands and the use of natural models to guide forest treatments
that produce complex patterns across landscapes, forest
stands, forest types, and seral stages are especially needed.
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