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SUMMARY
The pre-European New England landscape was predominantly 
forested. Open land was uncommon because natural and human 
disturbance was infrequent and local (Foster 2002). Since the 
seventeenth century, however, much of New England has been 
transformed by human activity. From the seventeenth century 
through the nineteenth century, settlers displaced native peoples 
and the region’s heavily forested area was cut, cleared, and settled 
(Cronon 1983). In central New England, forest clearance and agri-
cultural expansion led to increasing rates of deforestation during the 
eighteenth century, which then peaked from 1820–80 (Foster 1992). 
In northern New England, much of the forest was cut for timber and 
pulp (Foster et al. 2010). From the mid-nineteenth century, New 
England’s agricultural land was gradually abandoned from active use 
and allowed to restore naturally (Cronon 1983).

The region has undergone several transformations in response to 
changes in land-use practices and population density, from low-
intensity agriculture to commercial agriculture and small industry 
(Foster 1992). In central New England, agricultural expansion 
progressed rapidly through the 1800s, a time when open land area 
peaked at 50 to 75 percent—and exceeded 90 percent in some 
individual townships due to heavy population pressure (Foster and 
Aber 2004). From the 1850s through the early twentieth century, 
natural regeneration occurred on abandoned pastures, leading to 
the reemergence of extensive forest cover in the landscape (Foster 
1992).1 Finally, throughout the 1900s, market demand changed and 
agricultural decline continued, leading to further abandonment of 
fields. Long-term forest trends in the twentieth century included a 
decrease in the importance of pine for commercial use and changes 

in vegetation due to natural disturbance such as hurricanes (Foster 
and Aber 2004).2 Through central New England, northern hardwood 
species declined, leading to an upsurge in pine (Foster 1992), often 
followed by oak (Donahue, B. 2014. pers.comm., 28 January).
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WHICH FEATURES AND KEY SUCCESS 
FACTORS WERE EXHIBITED? 
Restoration in New England exhibited a number of the features and 
key success factors of forest landscape restoration.

Motivate
The restoration of forest landscapes in New England was primarily 
driven by enabling factors—particularly market conditions, which 
led to a decline in competing demands for land. Nonetheless, 
awareness of the benefits of restoration played a role in motivating 
restoration in the twentieth century.

 ▪ CRISIS EVENTS. Crisis events resulted in restoration op-
portunities through natural regeneration. For example, markets 
shifted to favor commodities generated in the U.S. Midwest (see 
Market conditions), resulting in land abandonment and natural 
regeneration. Crisis events in the form of natural and anthropo-
genic landscape disturbances also triggered restoration. These 
events included hurricanes, severe storms, pests, and diseases 
(such as gypsy moths and chestnut blight) (Foster and Aber 
2004). These disturbances led to the functional extinction of an 
important dominant canopy tree and food source for wildlife—
the chestnut (Campbell, R. 2015. pers. comm., 22 September). 
Disturbances have resulted in other ecological changes. Hemlock 
woolly adelgid, for instance, has generated a profound change 
in the composition of hemlock forests in southern New England 
(Orwig et al. 2002), contributing to the rapid establishment and 
growth of hardwood forests (Foster et al. 2004). 

 ▪ AWARENESS AND BENEFITS. The benefits of restoration 
were publicly communicated through literature, which had an 
influence on local culture. The conservation movement was 
inspired by writers such as George Perkins Marsh and Charles 
Sprague Sargent, while the value of wildness as part of the 
region’s cultural history arose through the writing of Henry David 
Thoreau. Thoreau (1817–62) was a New England writer, thinker, 
and naturalist who devoted his career to observing, describing, 
and interpreting the natural and cultural characteristics of his 
nineteenth century New England landscape (Foster 2002). Later, 
in 1944, Harris Reynolds spearheaded the formation of the New 
England Forestry Foundation to drive regional forest conserva-
tion and sustainable management efforts (NEFF 2014). Current 
restoration and conservation efforts in New England are based 
in part on aesthetic and nostalgic considerations. Landowners 
and managers are attempting to sustain an attractive—although 
increasingly scarce—cultural landscape that forms a cherished 
part of New England’s heritage and cultural memory (Foster 
2002). 
 
In recent times, the New England Forestry Foundation has pro-
moted the quantitative benefits arising from forests. New England 
forests have a significant role as natural infrastructure,3 providing 
clean drinking water and averting $6 billion in expenditures for 
water treatment. Recreation benefits are valued at $5 billion, 
and air quality benefits are estimated to save $700 million in 
health-care costs and reduced crop losses. New England forests 
displace $1.85 billion of oil use annually as a feedstock for heat 
generation and sequester 3.5 million metric tons of carbon. They 

have created 30,000 jobs, and increased exports by more than 
$10 billion. New England forests also provide critical habitat 
for 338 diverse species, helping to retain a balanced ecosystem 
(Perschel et al. 2014). By quantifying restoration benefits, the 
New England Forestry Foundation has leveraged the benefits to 
motivate restoration activities. 

Enable
Several enabling conditions were in place or came into place to 
facilitate restoration in New England, namely:

 ▪ ECOLOGICAL CONDITIONS. The ecological conditions in 
New England were suitable for restoration.4 The most intensive 
disturbances shaping landscape composition and structure by 
the late 1800s included grazing, cropping, and plowing (Foster 
2002). However, there was an abundance of tree species, seeds, 
and animal dispersers, which allowed for natural regeneration 
on abandoned and marginal farm lands. Following the height 
of forest clearance (1820–80), reduced agricultural activity 
resulted in rapid forest recovery in central New England. In these 
landscapes, native white pine was particularly well-adapted to 
colonize old pastures (Donahue 2007). Succession occurred 
rapidly; all tree species that typically would be present in the first 
40 years of natural succession recolonized New England land-
scapes within the first 10 years (Hibbs 1983).5 Moreover, plants 
and animals that could have impeded restoration such as cattle 
and sheep were being withdrawn. At the time of initial recovery, 
large populations of white-tailed deer had not yet returned to the 
land (Foster and Aber 2004). The high diversity of native species 
of flora and fauna in the landscape helped, too. Few species 
had been driven to extinction, and extant wildlife assemblages 
included many large mammals and birds (Foster 2002) that 
were instrumental in plant and seed dispersal and maintaining 
biodiversity in the landscape.

 ▪ MARKET CONDITIONS. Competing demands for the cleared 
forestlands declined over time, making land “available” 
for forest regeneration. Initially, between 1850 and 1920, 
central New England farmers were able to adapt successfully 
to increasing competition from midwestern agriculture by 
concentrating their production on commodities that had a 
comparative advantage—such as dairy, vegetables, and 
fruit—and by utilizing a much smaller part of the landscape. 
Essentially, they fed inexpensive midwestern grain to dairy 
cows and abandoned marginal pastures. However, technological 
progress of large-scale industrial agricultural production 
changed people’s ability to grow, harvest, and transport 
products. Dairy farms gradually succumbed to competition 
from larger herds on cheaper land elsewhere (Donahue 2007). 
Much of New England’s remaining agricultural production was 
undercut during the twentieth century. Farmers elsewhere began 
to grow perishable foods on an unprecedented scale, refrigerate 
them, and ship them with great speed—a transformation 
made possible by abundant oil. The transition from horses to 
automobiles and trucks also wiped out most of the regional hay 
market. New England’s small-scale farming found it difficult to 
compete with industrial agriculture, which utilized fertilizers, 
pesticides,6 irrigation, trucks, and airplanes (Donahue 2007). 
When trade increased as a consequence of the reduction in 
transport costs—such as the construction of the railroad 
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between New England and the Midwest—deforestation in New 
England decreased significantly. Less costly agricultural goods 
were shipped in from the Midwest; as a result, agricultural land 
in New England was abandoned and the forest stock increased 
(Pfaff and Walker 2010). 
 
In central New England, abandoned agricultural land was quickly 
colonized by white pine through natural regeneration, but 
economically viable ways of managing the pine did not emerge 
as foresters had hoped. A market for box boards arrived and 
disappeared, and the twentieth century market for quality lumber 
was not consistently strong—making sustainable management 
of regrown pine difficult. By the middle of the twentieth century, 
sawn wood packaging had been replaced by cardboard and 
plastic, and the world had entered a long era of timber excess. 
New energy-intensive construction materials like concrete and 
steel dominated, leading to a decline in harvesting of forestland 
in central and southern New England (Donahue 2007). 

 ▪ POLICY CONDITIONS. Policy conditions assisted restora-
tion to a certain extent. Extensive wild lands were created 
which required federal purchase of conservation restrictions 
(deed restrictions on development or other activities) on large 
contiguous blocks of land and modification of current manage-
ment plans for national and state lands (Foster 2002). The Weeks 
Act of 1911 authorized the establishment of national forests in 
the eastern United States, including the creation of the White 
Mountain National Forest in New Hampshire and Maine, and the 
Green Mountain National Forest in Vermont. The establishment 
of these national forests allowed for natural regeneration to occur 
and contributed to a movement of conservation and protection 
(Foster et al. 2010). 

Implement
Implementation capacity and resources for restoration emerged 
during this time period, including:

 ▪ TECHNICAL DESIGN. Although much of the restoration in 
New England occurred due to farmers abandoning agricultural 
land and letting trees regrow, more active forms of restoration are 
ongoing as well. Diverse organizations have implemented three 
types of land management practices in New England that include 
restoration activities (but do not necessarily focus solely on 
restoration), namely: (1) conserving wilderness areas (restoring 
forests and creating protected areas); (2) maintaining cultural, 
previously agricultural landscapes (restoring assemblages of 
heathlands, grasslands, shrub-lands and early successional 
forests); and (3) increasing environmentally sound harvesting 
and utilization of local forest resources for local markets (restor-
ing ecosystem functions for sustainable forest and land use). 
Collectively, when applied in appropriate landscape contexts, 
these approaches can exert positive benefits on biodiversity and 
ecosystem services and enable restoration (Foster 2002). 

LOOKING FORWARD
Currently there are calls to permanently protect 70 percent of New 
England’s forests, which would increase conserved land three-fold 
and create more opportunities for natural regeneration (Foster et al. 
2010). The New England Wildlands and Woodlands project aims to 
restore and conserve land, recognizing that conservation, wilder-
ness preservation, and efficient resource management go hand-in-
hand (Donahue 2007). However, there are a number of consider-
ations that may impede or undermine these calls for restoration and 
conservation efforts. Without some form of conservation, regenera-
tion in many areas cannot occur or continue:

 ▪ MARKET CONDITIONS. The local population is growing, 
leading to increased resource use in the area and to the conver-
sion of woods, fields, and farms to industrial and residential 
uses (Foster 2002). Following centuries of impact, most forests 
today are younger in age and simpler in structure than their 
early predecessors. While natural regeneration processes have 
occurred over a period of 150 years, over 95 percent of New 
England’s forested landscape has been cut at least once for 
timber, agriculture, and residential development, leaving the 
forest stand age young (<100 years old) and structurally simple. 
Currently, the regeneration trend is reversing. Forest cover area is 
now declining in every New England state. Each year, thousands 
of hectares of forests and farms are converted to create lawns, 
commercial buildings, roads, and parking lots. Meanwhile, in the 
northern forest region, some properties that were managed under 
family and industry ownership are being sold, fragmented, and 
undergoing land-use change for residential development. These 
dynamics can create uncertainty and threaten the sustainability of 
regenerated landscapes (Foster et al. 2010).

 ▪ ECOLOGICAL CONDITIONS. Some botanists believe that deer 
are heavily browsing many herbaceous species and impeding 
regeneration of some tree species (Kittredge 1995). Some spe-
cies of plants and trees common before European times are rarely 
seen (Foster et al. 1992), so there is a need to consider manage-
ment strategies to enhance ecosystem functions and the structure 
of forests, given the heavy disturbance that has historically 
occurred in New England (Keeton 2005). The sustainability of 
restoration activities is dependent on animals, such as deer, not 
causing excessive pressure on the landscape, as well as species 
selection being suitable for the site. 

 ▪ FEEDBACK. There is a need to expand and invest in more 
extensive scientific monitoring of forest succession in New 
England in order to understand base-year conditions and  
land-use change going forward in the region (Foster et al. 2014). 
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ENDNOTES
1. A series of successive growth rate increases between 1908 

and 1920, primarily in the understory hemlocks, was probably 
caused by the chestnut blight, which was ecologically 
devastating in the area between 1911 and about 1918 (Oliver 
and Stephens 1977). 

2. Hurricanes cause blowdown, which allows for changes in 
ecology due to succession. Blowdown and salvage logging 
were particularly prevalent after the hurricane of 1938  
(Foster and Aber 2004).

3. Natural infrastructure (sometimes called green or sustainable 
infrastructure) is defined as a strategically planned and 
managed network of natural lands, working landscapes, 
and other open spaces that conserves ecosystem values 
and functions and provides associated benefits to human 
populations, including erosion control, water purification, and 
flow regulation (Benedict 2006). 

4. Due to disease and natural disaster, natural regeneration 
resulted in different species structures than pre-agricultural 
landscapes. 

5. Hemlock and other late successional species have been 
spreading in southern New England forests in recent years—
although hemlock has been decimated by a new problem, 
hemlock woolly adelgid. Succession took two forms: (a) 
allogenic succession, whereby disturbance allowed for growing 
space for new species; and (b) autogenic succession, whereby 
internal changes of the forest environment caused by the trees’ 
growing promotes a steady recruitment of more tolerant trees 
into the understory (Oliver and Stephens 1977). 

6. Such chemicals tend to be expensive and increase the cost of 
production, which could explain why these farming methods 
favor industrial-scale production.

http://www.newenglandforestry.org/images/Newsletters/Annual_Report_2014.pdf
http://www.newenglandforestry.org/images/Newsletters/Annual_Report_2014.pdf
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