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Abstract
Early-successional forests are ephemeral and distinct forest communities, maintained by disturbance and dominated by
small-sized trees and shrubs. These structural and compositional conditions form a unique habitat that is preferred by many
wildlife species. Various sources have indicated that there have been declines in early-successional forest area and in the
populatio& of many wildlife species associated with these habitats across the northeast. Results of the Forest Inventory and
Analysis (FIA) Program from four survey occasionswere summarizedfor 11 states in the northeastern United States to identify
recent trends in the area of early-successional forests. Early-successional forests were defined as saplingkeedling-sizeand
non-stocked-sizetimberland. The area of total forest land has remained relatively constant in the northeast; however, the area
of early-successionalforests has declined since the first forest surveys (ca. 1950).Losses were greater in the coastal states t!zn
among interior states. The area of early-successional forest among coastal areas is approaching or below conditions that are
estimated to have existed under disturbance regimes occurring prior to European settlement of the northeast; for interior areas,
the current area of early-successional forest still exceeds estimated historic conditions. The majority of forest land in the
northeastern United States have been privately owned by individuals since European settlement; this ownership pattern has
affected forest change more than natural disturbances. Population increases in the northeast over the last 50 years have not
resulted in the loss of forest land to residential and associated developments.However, the fragmentation of for& ownerships
(i.e. parcelization)into ever smaller ownershipshas imposed social and logistic restrictions on forest managementoptions. The
creation and maintenance of sufficient early-successional forests to sustain wildlife populationsdependent on this habitat will
require active intervention and management.
Published by Elsevier B.V.
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1. Introduction
Early-successional habitats, including both successional and young forest conditions, are critical for a
number of mammal and bird species of the northeastern United States (Hunter et al., 2001; Litvaitis,
2001; Dettmers, 2003; Fuller and DeStafano, 2003).
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0378-11276 - see front matter. Published by Elsevier B.V.
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These habitats are, for the most part, ephemeral and
depend on natural or anthropogenic disturbance, principally wind and fire but also including beaver, insects,
and disease, for their creation and retention (Askins,
2001; Lorimer, 2001; Lorimer and White, 2003).
Early-successional forests were probably never naturally abundant in most of the northeast prior to
European discovery, though the question of their
historical extent is not completely resolved (Foster
and Motzkin, 2003; Litvaitis, 2003; Lorimer and
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White, 2003). The exception would be coastal areas,
where Native American agricultural practices and
burning, and more frequent and destructive hurricanes,
may have maintained extensive stands of young forests (Lorimer and White, 2003). European settlement
resulted in the conversion of much of the northeastern
forest to crop and pasture land by the middle of the
19th century (Foster, 1992; Trani et al., 2001). Subsequent abandonment of much of this farmland, lead
to a period of relatively abundant early-successional
forests between 1890 and 1950 (Lorimer, 2001).
Across the eastern United States, there has been a
general pattern of decline in the area of early-successional forests since 1950, with the exception of the
pinelands of the coastal southeast (Trani et al., 2001).
In this paper, I report the area of early-successional
forest of the northeastern United States between
1950 and the present, as identified in periodic surveys
of the region's forest resources. The standardized
forest surveys, conducted by the Forest Inventory
and Analysis (FIA) of the United States Forest Service, provide periodic and comprehensive descriptions of the forest resources of the country and have
previously been used to characterize forest wildlife
habitat (Brooks and Birch, 1986. 1988; Trani et al.,
2001). I also report on patterns and trends in forest
ownership and their implications for using forest

management for the creation and maintenance of
early-successional forests.

2. Methods
The information for this analysis came from numerous forest and ownership survey reports of the northeastern FIA project of the USDA Forest Service.'
Forest surveys conducted by FIA have occurred in
the northeast since the late 1940s (Table 1). Since that
time, survey and sampling design, measurement standards, and definitions of resource parameters have
changed several times. For this analysis, I used published statistics, recognizing that differences in the
FIA process between survey occasions affect temporal changes, but I assumed that published numbers
were sufficiently accurate for a large-scale (i.e. multistate) analysis. I aggregated the eleven states of the
northeastern United States into four geographic
regions (Table 1). Additionally, to present comparable
summaries over time, state surveys were aggregated
into four survey periods (1948-1959, 1968-1976,
1978-1987, and 1989-1999). based on the date of
completion of the survey (Table 1). FIA surveys are
published in English units and were converted to
metric units for this paper.

Table I
The dates of FJA surveys by region, state. and s w e y perid and the first forest land owner survey by region and state
Region state

Survey period
I

Northern New England states
Maine
New Hampshire
Vermont
Southern New England states
Massachusetts
Connecticut
Rhode Island
Coastal mid-Atlantic states
Delaware
Maryland
New Jersey
Interior mid-Atlantic states
New York
Pennsylvania

2

3

Forest land
owner survey
4

R.7: Bmoks/Foresf Ecologv and Management 185 (2003) 65-74

I defined early-successionalforests as saplingiseedling-size and non-stocked-size timberland. Forest land
is defined by FIA as "land that is at least 10% stocked
with trees of any size, or that formerly had such tree
cover and is not developed for a non-forest use, with a
minimum area of 1 acre (0.4047 ha)" and timberland
is defined as "forest land capable of producing more
than 20 ft' (1.4 m h a ) of wood per acre per year and
not withdrawn from utilization". Stand size is defined
as "a classification of forest land based on the size
class of the stocking of all live trees". Saplinglseedling-size stands are defined as "forest land that is at
least 10% stocked with live trees of which half or more
of such stocking is in saplings (1.0 in. (2.54 cm)
through 4.9 in. (12.45 cm dbh, diameter at breast
height)) or seedlings (less than 1.0 in. dbh and at least
1 foot (30.48 cm) tall) or both." Non-stocked-size
stands are defined as "forest land that is less than
10% stocked with live trees." Timberland area by
stand size was tracked across all forest types occurring
in the northeastern states. Investigation of changes in
timberland area by both stand size and forest type
could not be made as early publications did not
consistently report these data and because small sample sizes (i.e. number of FIA plots) in minor forest
types, especially when partitioned by stand size, resulted in poor precision of estimates. It is likely that
more of the saplinglseedling-size and non-stocked-size
forest would have been classed as "early-successional
habitat" (Lorimer, 2001) in the early surveys, because
at that time abandoned agricultural land was reverting
to forest land, dominated by pioneer tree and shrub
species. In the more recent surveys, forests of these
stand sizes were more likely to be "young forest
habitat", created by the disturbance of existing mature
stands, and dominated by regenerating late-successional tree species.
Forest land ownership patterns were surveyed by
FIA using questionnaires mailed to the owners of
forest land where the forest survey plots occur. Ownership surveys were conducted less frequently than
forest surveys, and were first conducted between 1972
and 1983 in the 11 northeastern states (Table 1).
Private forest ownerships were re-surveyed in 1994
as part of a national survey (Birch, 1996). Private
forest ownership included "all timberland other than
that owned by federal, state, or local governments or
their agencies" and constituted 88% of all timberland
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in the northeastern states in 1997 (Smith et a]., 2001).
Information from the human census came from the
web pages of the Bureau of Census, Department of
Commerce.

3. Results
3.1. Timberland area
Forest land was and remains the dominant land
cover in the northeastern United States. Forest land
covered 66% of the 45 million ha of the 11 northeastern states in the most latest national forest survey
summary of 1997 (Smith et al., 2001). Forest land area
is unchanged from previous national summaries and
some 3 million ha greater than reported in an earlier
national summary in 1953 (Smith et al., 2001). Timberland accounted for 91% of total forest land in
the northeast in 1997, with the balance classified
as nonproductive or reserved forest land (Smith
et al., 2001).
Timberland area has remained stable over the 50year history of northeastern forest surveys (Table 2).
Regionwide, timberland area increased by less than
5% between the first survey period (1948-1959) and
the second (1968-1976), remained stable through the
third period (1978-1987), and then declined slightly in
last period (1989-1999). While timberland area was
stable across the northeast, there were compensating
changes among the four regions. Timberland area was
stable in northern New England over the 50 years, at
about 10.5 million ha or 82% of total land area
(Table 2). Timberland area declined slightly over this
period in southern New England, from 64 to 58% of
total land area, and from 44 to 38% in coastal midAtlantic states, reflecting a loss of about 400,000 and
300,000 ha of timberland, respectively. In the interior
mid-Atlantic states, timberland area increased to 54%
from 46% of total land area over the same time frame,
a gain of 1.7 million ha.

3.2. Early-successional forest
While northeastern timberland area remained relatively constant over the past half century, the area of
early-successional forest, the total area of saplinglseedling-size and non-stocked-size timberland, changed
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Table 2
Total land area by state and region and timberland area by state, region. and survey period, northeastern United States, 1948-1999 (thousands
of hectares)
State region

Total land area"

Timberland area

Maine
New Hampshire
Vermont
Total, northern New England
Massachusetts
Connecticut
Rhode Island
Total, southern New England
New Jersey
Delaware
Maryland
Total, coastal mid-Atlantic
New York
Pennsylvania
Total. interior mid-Atlantic
Total. all states
"Smith et al. (2001).

considerably. During the first forest survey period
(1948-1959). early-successional forests accounted
for about 22% of total timberland in the northeast,
or approximately 5.8 million ha (Fig. 1). Early-successional forests increased in area by about 3.2 million ha by the second survey period (1968-1976), to
about 33% of timberland. It then decreased dramatically to about 4.7 million ha, or 17% of timberland, by
the third survey period (1978-1987). The area of these
forests remained at these levels during the most recent
surveys (1989-1999).
This general pattern of an increase in early-successional forest area between the h s t and second survey
periods, and then a consecutive decline in area from
the second through the third and fourth survey periods
was observed in each of the four subregions of the
northeast, except for the southern New England states
where the decline in area occurred consistently since
the first surveys (Fig. 1). In southern New England,
early-successional forests comprised only 5% of total
timberland area (92,000 ha) in the most recent survey
period. This is down from 36% reported in the first

survey period. The area of early-successional forests
also declined precipitously in the coastal mid-Atlantic
states, from 29% of timberland in the initial survey
period to 12% in the most recent surveys, a loss of
some 200.000 ha.
Declines in the area of early-successionalforests in
the interior mid-Atlantic states were less than those
detected in the coastal states of the northeast. As of the
last occasion surveys, there were some 2 million ha of
early-successional forest in New York and Pennsylvania. or 16% of all timberland (Fig. 1). This area is
down from the peak of 4.4 million ha reported during
the second survey period. Changes in the area of
early-successional forest in the northern New England states differed from the other subregions;the area
increased by 0.9 million ha between the third and last
survey periods, to 20% of timberland area. Closer
examination of these findings revealed that the
increase occurred almost exclusively in Maine, which
experienced a 117% increase in area, while New
Hampshire and Vermont experienced only a 4%
increase.
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Fig. 1. Early-successional (open), other-sized timberland (solid) area as a percentage of total land area by subregion and survey period,
northeastern United States. 1948-1999.

3.3. limberland ownership
In the most recent national summary of forest
surveys, individuals (non-industrial private forest
(NIPF) owners) owned the timberland of the northeast, with only 12% in public ownership and 15%
owned by forest industries (Smith et al., 2001). This
pattern of ownership was essentially unchanged since
the early 1950s (Smith et al., 2001). While the area
of NIPF timberland in the northeast remained constant, the number of NIPF owners increased from less
than 1.7 million to almost 2 million between the first
forest ownership surveys of the 1970s and 1980s and
the national ownership survey in 1992 (Table 3). In
both ownership surveys, the majority of NIPF owners
own less than 10 acres (0.4 ha; the smallest reported
size-of-ownership), and their number increased from
56 to 60% of all NIPF owners between surveys
(Fig. 2). The number of owners of larger parcels of
forest land remained constant or decreased slightly
between ownership surveys. Despite the large number
of owners of small forest parcels, their collective

ownership comprised only 5% of all NIPF timberland
at both ownership survey occasions. Almost threequarters of all NIPF timberland in the northeast was in
ownerships of 50 acres (20 ha) or larger in both
surveys.
Within the coastal New England and mid-Atlantic
states, the number of NIPF owners of smaller forest
parcels increased dramatically between ownership
surveys (Fig. 2). In southern New England, the number
of owners of the smallest forest parcels ( 4 . 4 ha)
increased from 57 to 82% of all NIPF ownerships
between surveys, whereas the number of owners of all
larger ownerships decreased. In the coastal mid-Atlantic states, the pattern was the same. In both regions,
there was a small increase in the cumulative area of the
smallest forest ownerships (Fig. 2), though changes in
area of timberland by size of ownership are uncertain
due to the small sample size and large variance in
estimates from the second, national ownership survey.
In the interior regions of the northeast, there was no
apparent change in NIPF ownership patterns between
surveys (Fig. 2).
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Table 3
Estimated number (in thousands) of private forest owners and area (in thousand hectares) owned. by state, region and survey occasion, in the
northeastern United States
State region

First occasion survey
Owners

1994 survey"
Acres

Owners

Acres

Maine
New Hampshire
Vermont
Total, northern New England
Massachusetts
Connecticut
Rhode island
Total. southern New England
New Jersey
Delaware
Maryland
Total. coastal mid-Atlantic
New York
Pennsylvania
Total, interior mid-Atlantic
Total. all states

998

1674

" Birch (1996).

3.4. Human population

Between 1950 and 2000, the human population of
the coastal mid-Atlantic states increased 93%. to a
population density of 2.9 personsha in 2000; in southem New England the increase was 44%. to an average
density of 31ha. The human population of northern
New England also increased considerably, 7 1% over
the 50 years, but population density in the region was
still only O.2ha in 2000. Over the same time. human
population in the interior mid-Atlantic states increased
23%, with an average density of 1.3ha in 2000.
Between the 1950 and 1970 census, the total population of the northeastern United States increased 27%
and the rural population increased 24%. Between 1970
and 1990, the total population increased only 5%
while the rural population increased 13%.

4. Discussion
Prior to European settlement, early-successional
forests in the northeast were created or maintained

by natural disturbances, principally windstorms, fire,
and beavers (Castor canadensis), and by Native Americans. These disturbances, resulting in stand regeneration and the creation of early-successional habitat,
were relatively rare in the northeastern United States,
especially in inland areas (Lorimer and White, 2003).
Although data are sparse, it seems that the cumulative
effects of stand-regenerating disturbances were minimal in the northeast and that the long recurrence
interval of severe disturbances resulted in the wide
distribution of a climax, all-aged forests with gapphase replacement (Lorimer, 1977). Excluding the
effects of beavers, early-successional forests may have
composed 4%
of the pre-settlement, interior upland
forest and upwards of 15% of the coastal landscape
(Lorimer and White, 2003). However, Foster and
Motzkin (2003), suggest that these percentages may
be high for coastal areas.
European settlement of the northeast resulted in the
widespread conversion of forest to agricultural use.
The conversion reached a peak in the mid-1800s.
earlier in coastal areas of the northeast and later in
the interior (Foster, 1992). Following the opening of

R.T Bmoks/Foresr Ecologv and Management 185 (2003) 65-74

Coastal Middle Atlantic

71

Interior Middle Atlantic

Owner 1st Occ
Owmer 2nd Occ
Area 1st Occ

Area 1st Occ

Area 2nd Occ

Area 2nd Occ

Northern New England

Southern New England

Owner 1st Occ
Owmer 2nd Occ
Area 1st Occ

Area 1st Occ

Area 2nd Occ

Area 2nd Occ
I

L

0

20

40

60

80

100

Percent

Percent

Fig. 2. Private forest owners and area of timberland owned as a percentage of total privately owned timberland, by size of ownership (I9 acres (0.4-3.0 ha; solid). 10-19 acres (4-7.9 ha; heavy stipple), 20-49 acres (8-19 ha: light stipple), 2 5 0 acres (220 ha; open)), subregion,
and survey period. northeastern United States, 1948-1999.

the Erie Canal, the California gold rush, the Civil
War, and the settlement of the Midwest, northeastern
agricultural lands were abandoned and rapidly succeeded back to forest (DeGraaf and Miller, 1996;
DeGraaf and Yamasaki, 2001). Following a period
of intensive timber harvesting in the 1890s and early
1900s and a second period of f m abandonment that
occurred during the depression years of the 1930s, it is
likely that regenerating and young forests were most
abundant in the northeast during the fist half of the
20th century (Brornley. 1935; Foster et al., 1998;
Lorimer, 2001).
Since the middle of the 20th century, when periodic,
standardized surveys of forest resources were first
conducted in the northeast, the area of early-successional forests declined after peaking at 33% of timberland. Currently, early-successional forests were
estimated to constitute about 17% of timberland area,
a loss of almost 50% from the earlier maximum. The
loss of early-successionalforest was greatest in coastal
states and less in interior states of the northeast (Fig. 1).

Regionwide, the current extent of early-successional forests still exceeds estimates under disturbance
regimes occurring prior to European settlement. Lorimer and White (2003) estimated that early-successional spruce (Picea sp.)-northern hardwood forests
comprised 2.54% of the forest type. In northern New
England, where this type is most common, 28% was
classified as saplinglseedling-size class in the most
recent forest surveys. The northern hardwoods type is
more widespread, occurring commonly in all regions
except the coastal mid-Atlantic states. Historically,
early-successional conditions were estimated to cover
1-3% of the type; currently early-successional stands
constitute between 7.3% (southern New England) and
15.6% (interior mid-Atlantic) of the type. Lorimer
and White (2003) distinguished between coastal and
interior early-successional oak (Quercus sp.)-hickory
(Carya sp.) forests; with a historic condition in the
northeast of ~ 3 in
% early-successional forest, but with
upwards of 40-50% in coastal areas immediately
following a severe (F2) hurricane. The 1990sera forest
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surveys identified 65.2% of the type in early-successional conditions in the coastal regions and about 15%
in interior regions. Pine (Pinus sp.)-oak barrens were
most affected by disturbance prior to European settlement. Lorimer and White (2003) speculated that
upwards of 85% of the pygmy pitch pine (F! rigida
Mill.) plains of present-day New Jersey were in saplingheedling conditions, 39-53% in other New Jersey
pine barrens, and 1631% in New England barrens.
This type is poorly surveyed by FIA due to its limited
extent. Using the pitch pine type, the most recent
surveys identified 9.2% in saplingheedling-size in
New Jersey and 24% in southern New England states.
In both cases, the sampling error on these estimates is
100%, and all that can be concluded with any confidence is that some sapling/seedling-size pitch pine
forest exists in these states.
The loss of early-successional forest in the northeast
was caused by the maturation of the forest, not by the
loss of timberland to other land uses. Timberland area
has remained stable over the past 50 years (Table 2)
and natural disturbance factors, other than wind, have
been largely controlled. However, the most recent
forest surveys identified small but significant losses
of timberland in the densely populated southern New
England and coastal mid-Atlantic states. If timberland
area is lost to other uses, such as residential and
commercial development, early-successional forest
will face the dual threats of a maturing forest on a
declining land base.
Forest land in the northeastern United States is and
has been a resource owned and controlled by individual private forest (NIPF) owners. This pattern of
forest ownership is somewhat unique, public andlor
industry ownership of forest land are more common in
other regions of the United States (Smith et al., 2001).
The dominance of NIPF ownership of forest land has
been the major determinant of the extent and distribution of early-successional forests in the northeast
(DeGraaf and Yamasaki, 2001). It has been the cumulative decisions of multitudes of individual forest
owners that has determined the forest history of the
northeast. Recent changes in forest ownership have
been affected by the increase in human population and
the resultant increases in residential and other developed land use (Sampson and DeCoster. 2000) and by
the movement of people from urban to suburban and
rural locations over the last half-century.

Although forest land remains the principal land
cover in the northeast, the growth in the rural population resulted in the parcelization of forest ownerships
and residential development of rural, principally forest
land. While the actual area of forest lost to residential
development remains small, parcelization results in
the loss of wildlife habitat to homes, lawns, roads, and
other developed land covers and negative impacts of,
residential use on the remaining, adjacent forest habitat. The parcelization of large forest ownerships into
numerous smaller ones precludes the efficient use of
silviculture to manage forest for wildlife resources
(Kittredge et al., 1996). Additionally, recent arrivals to
rural landscapes often are opposed to timber harvests,
and are more likely to support local restrictions on
timber harvesting (Dennis, 1992).
The creation and maintenance of early-successional
forest habitat in the northeast will require the recognition and acceptance that these habitats and their
associated wildlife are important and worthy of conservation and broad public support for their management (Litvaitis, 2003). Natural disturbance processes
will not provide sufficient habitat to achieve this goal
(DeGraaf and Yamasaki, 2003; Litvaitis, 2003). Other
than natural disturbance, the most efficient means to
create and maintain these habitats are through the
use of silviculture (Thompson and Dessecker, 1997;
Thompson and DeGraaf, 2001; DeGraaf and Yamasaki, 2003). To address the problem of the increasing
number of smaller-sized ownership parcels, programs
to manage for early-successional forest habitat will
require the use of incentives such as voluntary tax
savings programs with management stipulations (Dennis, 1992), the promotion of non-timber objectives for
forest management (Roberts and Parker, 1998), and the
aggregation of small parcels into more operable units
(Dedrick et al., 2000; Barten et al., 2001).

5. Conclusions

For most of the northeastern United States, it is
likely that early-successional forest habitat was
uncommon prior to European settlement. For the
interior of the northeast, the current extent of young
forest habitat may be approaching pre-settlement conditions that had been historically maintained by natural disturbance factors. The coastal areas may have

R.7: Brooks/Foresr Ecologv and Managenrenr 185 (2003)65-74

been the exception, where primitive agricultural practices and the use of fire by Native Americans, as well
as more frequent and damaging coastal storms, may
have maintained significant areas of early-successional habitat. The current area of early-successional
habitat in the coastal northeast has likely declined
below pre-settlement conditions. The density of residential land use in coastal areas of the northeast, which
defines the Boston-to-Washington urban corridor, is
such that it is unlikely that historic levels of earlysuccessional forest, under natural disturbance regimes, will reoccur.
Priority issues in forest conservation in coastal areas
are the retention of functional blocks of forest land,
fragmentation of existing blocks by residential development, and parcelization of forest land into ever
smaller ownerships that preclude the cost-effective
use of timber harvesting to create young forest habitat.
Throughout the northeast, the maintenance of sufficient
early-successional forest habitat to sustain populations
of early-successional wildlife will require active intervention. The low frequencies of natural disturbance
factors. and the high-density human population, even in
relatively rural areas, preclude sustainable creation of
these habitats without a conscious decision to manage
for them. Programs for this purpose are occurring in
Connecticut and Massachusetts (Rothbart, 1999; Oehler, 2003). To restore and maintain functional areas of
early-successional forest, these and similar programs
need to be aggressively adopted across the northeast.
Acknowledgements
I would like to thank J. Litvaitis for asking me to
participate in the conference and prepare this manuscript and R. DeGraaf, W. McWilliams, and one
anonymous referee for their constructive reviews of
earlier versions of this manuscript.
References
Askins. R.A., 2001. Sustaining biological diversity in early
successional communities: the challenge of managing unpop
ular habitats. Wild. Soc. Bull. 29,407-412.
Banen, P.K.. Damery, D., Catanzaro, P., Fish, J., Campbell. S..
Fabos, A., Fish, L.,2001. Massachusetts family forests: birth of
a landowner cooperative. J. For. 99. 23-30.

73

Birch, T.W.. 1996. Private forest-land owners of the northern
United States, 1994. Resource Bulletin NE-136. USDA Forest
Service. Northeastern Forest Experiment Station. Radnor, PA,
293 pp.
Bromley. S.W.. 1935. The original forest types of southern New
England. Ecol. Monogr. 5. 61-89.
Brooks, R.T., Birch, T.W., 1986. Opportunities and constraints for
wildlife habitat management on private forests of the northeast.
N. J. Appl. For. 3. 109-1 13.
Brooks, R.T., Birch, T.W., 1988. Changes in New England forests
and forest owners: implications for wildlife habitat resources
and management. Trans. N. Am. Wildl. Nat. Resour. Conf. 53,
78-87.
Dedrick. J.P.. Hall. T.E., Hull IV, R.B., Johnson, J.E., 2000. The
Forest ~ a n kan~experiment
~ :
in managing fragmented forests.
J. For. 98, 22-25.
DeGraaf, R.M.. Miller. R.I. (Eds.), 19%. The importance of
disturbance and land-use history in New England: implications
for forested landscapes and wildlife conservation. In: Conservation of Faunal Diversity in Forested Landscapes. Chapman
& Hall. London, pp. 3-35.
DeGraaf. R.M., Yamasaki, M., 2001. New England Wildlife:
Habitat. Natural History, and Distribution. University Press of
New England, Hanover, NH.
DeGraaf, R.M.. Yamasaki, M.. 2003. Options for managing
early-successional forest and shrubland bird habitats in
the northeastern United States. For. Ecol Manage. 185. 179191.
Dennis. D.F., 1992. Parcelization and affluence: implications for
nonindustrial private forests. N. J. Appl. For. 9, 33-35.
Dcttmers, R.. 2003. Status and conservation of shrubland birds
in the northeastern United States. For. Ecol. Manage. 185,
81-93.
Foster. D.R., 1992. Land-use history (1730-1990) and vegetation dynamics in central New England. USA. J. Ecol. 80,
753-772.
Foster, D.R.. Motzkin, G., 2003. Grasslands, heathlands. and
shrublands in the New England landscape: historical interpretations and approaches to conservation. For. Ecol. Manage.
Foster, D.R., Motzkin, G., Slater, 8.. 1998. Land-use history as
long-term broad-scale disturbance: regional forest dynamics in
central New England. Ecosystem 1.96-119.
Fuller. T.K., DeStafano, S., 2003. Relative importance of early
successional forests and shrubland habitats to mammals in the
northeastern United States. For. Ecol. Manage. 185. 75-79.
Hunter. W.C., Buehler, D.A., Canterbury. R.A.. Confer, J.L..
Hamel. P.B.. 2001. Conservation of disturbance-dependent birds in eastern North America. Wildl. Soc. Bull. 29.
440-455.
Kittredge Jr., D.B., Mauri, MJ., McGuire. E.J., 19%. Decreasing
woodlot size and the future of timber sales in Massachusetts:
when is an operation too small? N. 1. Appl. For. 1, 96-101.
Litvaitis, J.A., 2001. Importance of early successional habitats to
mammals in eastern forests. Wild. Soc. Bull. 29, 466-473.
Litvaitis. J.A., 2003. Are pre-Columbian conditions relevant
baselines for managed forests in the northeastern United
States? For. Ecol. Manage. 185, 113-126.

74

R.7: Brooks/Forest Ecologv and Management 185 (2003)65-74

Lorimer. C.G., 1977. The presettlement forest and natural
disturbance cycle of northeastern Maine. Ecology 58. 139-148.
Lorimer, C.G.. 2001. Historical and ecological roles of disturbance
in eastern North American forests: 9000 yean of change. Wildl.
Soc. Bull. 29, 425439.
Lorimer. C.G., White. A.S., 2003. Scale and frequency of natunl
disturbances in the northeastern United States: implications for
early successional forest habitat and regional age distributions.
For. Ecol. Manage. 185, 4 1 6 4 .
Oehler. J.D., 2003. State efforts to promote early-successional
habitats on public and private lands in the northeastern United
States. For. Ecol. Manage. 185, 169-177.
Roberts. S.D.. Parker. G.R.. 1998. Ecosystem management:
opportunities for private landowners in the central hardwood
region. N. J. Appl. For. 15, 43-48.
Rothban, P., 1999. Connecticut state lands habitat management
program. Conn. Wildl. 19 (4). 9-12.

Sampson. N.. DeCoster. L., 2000. Forest fragmentation: implications for sustainable private forests. J. For. 98. 4-8.
Smith. W.B.. Vissage. J.S., Dm. D.R., Sheffield, R.M.. 2001.
Forest resources of the United States, 1997. Geneml Technical
Report NC-219. USDA Forest Service, North Central Research
Station. St. Paul, MN. 190 pp.
Thompson 111, F.R.. DeGraaf, R.M., 2001. Conservation approaches for woody, early successional communities in the
eastern United States. Wildl. Soc. Bull. 29, 483494.
Thompson 111. P.R.. Dessecker, D.R.. 1997. Management
of early-successional communities in central hardwood
forests. General Technical Report NC-195. USDA Forest
Service, North Central Forest Experiment Station. St. Paul.
MN.
Trani, M.K., Brooks. R.T., Schmidt, T.L., Rudis, V.A., Gabbard.
C.M.. 1001. Patterns and trends of early successional forests in
the eastern United States. Wildl. Soc. Bull. 29, 413-424.

